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PA3JIEJI 1: OCHOBHBIE ITPABUJIA PABOTHBI
B MUKPOBEHOJIOT MYECKOM JIABOPATOPUN

JlabopaTtopnas padora Nel
YcrpoiicTBO MEKPOOHOJIOTHYECKOH J1a00paTOpUn.

IIpaBuiia padoThl B Hell

Heab padoThbl: MO3HAKOMUTHCA C YCTPOMCTBOM MHUKPOOHMOJIOTUYECKOMN

1a00paTOpUH, OCHOBHBIM 000PY/I0BaHUEM, IIPABUIAMU PAOOTHI.

OcHOBHBIE N0JIOKEHUS

buonornyeckue mporecchl IMEIOT CBOIO crierupuKy. OHU OCYIIECTBIISIFOTCS C
WCIIOJIb30BAHUEM PpA3JIMYHBIX OWUOJOTHYECKUX CHUCTEM, BKJIIOYAas KakK JKHUBBIC
OopraHu3Mbl (MUKPOOPTaHU3MbI), TaK U UX KOMIIOHEHTHI ((DepMEHTHI, UX KOMIUICKCHI 1
ap.). Ilpy 3TOM MHUKPOOHMOJIOTH HCHOJB3YIOT, KaK MPaBUJIO, YUCHble KYAbMYpbl
Muxkpoopeanuzmos (T.e. KyJIbTyphl, CoJiepKalllie MUKPOOPTaHU3MbI OJTHOTO BUJA), a
MIPUHITUIT ACENTUKH JIF000TO MHKPOOHOJIOTMYECKOTO TIPOIlecca SBIISICTCS OJHUM W3
OCHOBHBIX. B cBsi3u ¢ ueM, TpeOOBaHME YHCTOTHI HUCIOIB3YEMBIX KYIbTYp H
COOJII0/IeHNE YCIOBHM CTEPUIIBHOCTH B pabOTE B 3HAUUTEILHOM CTENEHU ONpeemsieT
cnenu@uKy yCTpOHCTBa MHUKPOOHOJIOTHUYECKOW TabopaTopuu W TpaBuiia pabOTHI
MHUKpPOOHOJIOTA.

CoBpeMeHHass MUKpOOHoOJIOTHYECKass JabopaTropusi MPEJACTaBISIET COOOM
KOMITJIEKC TIOMEIICHWH, 000pyaOBaHUS U TPUOOPOB, MO3BOJISIONIMX HCIOIH30BATh
pa3IUYHBIC TPUEMBI JIJIsi BBIPANIUBAHUS MUKPOOPTAaHU3MOB, BBIICTICHUS MX YHUCTHIX
KyJIbTYp, HW3Y4YeHUS  MOP(OJIOTHUYECCKHX, KYJIbTypalbHBIX H  (U3HOJIOTO-
OMOXUMHUYECKUX CBOMCTB.

Mukpobuonornyeckass J1abopaTtopuisi JODKHA BKIIOYATh P TIOMEIIESHUN.
OcHoBHass jabopaTopHas KOMHATa JOJDKHA OBITh TIPOCTOPHOM W CBETJIOM.

EcrecTBeHHOE OCBelIeHHE TOKHO cocTaBiATh HE MeHee 110 nk. [Ton u moBepXHOCTH
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BCEX pabOYMX CTOJIOB MOKPHIBAIOT JIETKO MOIOLIUMCS MaTepuanoM. CTEHbI Ha BBICOTY
He MeHee 170 cM OKpalrBarOT B CBETIIbIE TOHA WK OOJUIIOBBIBAIOT IIUTKOM. Takas
OTJIEJIKa TIO3BOJIACT MPOBOJAUTH BIAKHYIO YOOpKYy C NPHUMEHEHHEM pPacTBOPOB
ae3uHuIupyonmx BemecTB. JlabopaTopHble CTONBI JOMKHBI UMETh MOJBOAKY
AJEKTPOIHEPTUH OBITh CHAOXEHBI Fa30BBIMU Topesikamu. [lomelienue J0MIKHO OBITH
o0opy0BaHO HIKa(amMu U MOJTKAMH JJISl XpaHEHUS annapaTyphbl, HOCYAbl U PEAKTUBOB.
Kpome ocHoBHOro paboyero momMemieHus Jgabopartopus JOJDKHA  HMEThH
CTEpWIM3ALMOHHYI0, TEPMOCTATHPOBAHHYKD KOMHATY, XOJOJIWJIbHYK0 KOMHATY,
MOEUHYIO U Jip. B cTepunn3anuonHoii pa3MeniaroT aBTOKJIABbI U CYIIUIbHbIE IITKa(bI.
B TepmocTaTupOBaHHOM KOMHATE BBIPAIIMBAIOT MHUKPOOPTaHW3MbI. B HEKOTOpPBIX
7abopaTopusx M3-3a HEJOCTAaTKa IUIOIAJCH HCHOIb3YIOT TEPMOCTAThl PA3IUYHOIO
TUNA I8 KyJbTUBUPOBAHHS MHUKPOOPTaHM3MOB IpU IOCTOSHHOM TeMIiepaType.
BmecTo X0J101HOM KOMHATBI UCHOJIB3YIOT XOJIOAUIBHUK U MOPO3HIIBHYIO KAMEPY.
PaboTy ¢ MUKpoOpraHu3mMaMu M KyJbTypaMH KJIETOK OCYIIECTBISIOT B OOKcax
Pa3IMYHBIX KOHCTPYKUUW OT HM30JIMPOBAHHBIX MOMEIIEHUN 10 HACTOJIBHBIX Kamep
(;1ramMuHapoB). bokc — cniennanbHOE N30IMPOBAaHHOE IOMELIEHHE, Pa3/IeIEHHOE Ha JIBE
yacTH: paboyee MOMENICHHE U NMPEeI0OKCHUK, YTO MCKIIIOYAET PE3KYH LUPKYISIUIO
BO3[yXa W 3aHECEHHE MHKPOOPraHM3MOB H3BHE. B Ookce ycTaHaBIMBAaIOT CTOII,
CTYyJbsl, HA CTEHBI MOJBEIINBAIOT OAKTEPUIIUIHBIC JIAMIIBI Ha BBHICOTE 2 M OT TIOJIA.
Ilepen pabotoii momerieHre OOKCa MOIOT U JI€3MH(PUIUMPYIOT, a MOCTe BIaKHOU
yoopku B TedeHue 30-60 MUH TPOBOJAT CTEPHIIM3AIUIO BO3AyXa OAKTEPUIIUIHBIMU

JJaMITaMM.



Pucynok 1. MUHCTpyMEHTHI U 1OCY1a, UCIIOJIb3YEMbIE B MUKPOOUOJIOTMYECKOM
nabopaTopuu:

1 - xauanmoyHas Koj0a, 2 - KayasoyHas Kojioa ¢ oToolHnKaMHu, 3 - vamka [lerpu, 4 -
npoOupKa OMoJIOruYecKasi, 5 - KoJIObI INTIOCKOJOHHBIE KOHUYECKUE Diliepmeiiepa, 6 —
Martpail, / — MpOOUPKHU C MOIUIABKaMH, 8 — MEpHBIE IWJIMHIPHI, 9 — IpeIMEeTHOE
ctexno, 10 — mokpoBHOe cTekio, 11 — kamepa ["apsieBa, 12 — momnaBku (mpoOHpKH
VYnenryra), 13 — MukpoOuosornueckas uria, 14 — MukpoOuosornaeckas netis, 15 —
mmatenb [puransckoro, 16 — nunetku Mopa, 17 — mensypka, 18 — nunetku
[Tactepa, 19 — muneTku rpagyupoBannbie, 20 —MHUeTKa aBTOMaTHIECKasl.

Ilocyrla ® WHBeHTapb, i TNPOBeJeHUS] MHUKPOOHOJIOTHYECKUX
uccjaer0BaHui. [[ns MUKpPOOMOIOTMYECKUX UCCIIEIOBAaHUA HEOOXO0IMMa pa3inyHas
crexisiHHas nocyna (puc. 1). Yawwxu Ilempu (muamerp 10 cm, Bbeicota 1,5 cm)
OPUMEHSIOT  JUISl  BBIJEJCHUS YHUCTBIX  KYJIBTYp, KOJMYECTBEHHOTO  ydeTa
MUKpPOOPTaHW3MOB, aHaIM3a Ka4eCTBEHHOTO COCTaBa MHKPO(MIOPHI Ha TMJIOTHBIX
MUTATEIBHBIX CPEIax U IPYTUX UCCIICIOBAHUMN; CIeKIsaHHble NONIABKY - ISl U3YUCHHUSI
MIPOIIECCOB OPOXKEHUSI; npobUpKU Ouoro2udeckue — sl XpaHSHHS] YUCTHIX KYJIbTYp H
MPOBEJCHUSI MHKPOOHMOJOTHUECKUX HWCCICNOBAHUMN; nacmeposcKue Nunemxu C
OTTSIHYTHIM KamwuisipoM. Kpome crhenuaibHOM MOCYAbl IIUPOKO HCIONB3YIOT
OOBIYHYI0O XUMHYECKYIO TOCYIY: KONObl NIOCKOOOHHble KOHUYecKue Jiliepmeliepa,

KpY2ll0OOHHble, MepHble, 2padyuposanuvle nunemku, nunemxu Mopa, men3ypku,
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MepHuble YuruHopwl, 610Kcwl, ckisaHku U T.1. KoaObl 1 mpoOUpKH, UCTIONB3yEMbIE AJIs
MPUTOTOBJICHUSI W CTEpWIM3AlMA  MHUTATEIbHBIX Cpel U  BbIpAIlMBAHUS
MUKpPOOPraHU3MOB, 3aKpbIBAIOT BATHO-MAPJIEBBIMU TPOOKAMH, KOTOPbIE U3TOTOBIISIOT
BPYYHYIO WJIM TPU TMOMOIIM CHEUaTbHONW MamuHbl. [IpaBHIIbHO W3TrOTOBIEHHAS
npoOka aJigi MpoOUPOK JODKHA UMETh JUIMHY 3-4 CM, YMEPEHHO TYro BXOAWUTH B
npoOupKy, OBITh IUIOTHOM HW HE MEHATh CBOed ¢GOpMbI TP MHOTOKPATHOM
MIPUMEHEHUHU.

B MukpoOHONOrH4ecKol NpakTUKE NPUMEHSIIOT nemau, ueivl, HUHYembl,
HOJMCHUYbL, NJIACMACCO8ble U  Memaliudeckue umamuevl 011 NpoOUpOK,
memannuyeckue 1omky v Ap. I1eTnu u Urisl M3roTOBISIIOT U3 IUNTATUHOBOM, HUKEJIEBOU

HniIm XpOMOHHKeHeBOﬁ IIPOBOJIOKH M 3aKPCILIAIOT B MCTAJNIMYCCKOM IICTICACPIKATCIIC.

IIpu padote B J1adopaTopru MUKPOOHOJIOTHH CTYACHT J0JKEH CO0II0IATH
cJeayolUe MPaBua:

1. Ilpu pabore B mnaboparopun ¢ OAKTEPUOJOTHYECKHUM MaTepUaIoM
HEOOXOaUMO  THIATENBHO COONMIONATh TpaBWIa JIMYHOM H  OOIIECTBEHHOMU
0€30MacHOCTH TPU €€ BHIMOTHEHUH.

2. Kaxxnplil CTyZIeHT 10DKeH paboTaTh Ha MOCTOSTHHOM MECTe.

3. PaGouee mMecTo MOMKHO OBITH CBOOOJHO OT JIMIIHUX MPEAMETOB (CYMOK,
noptdeneit).

4. Bo Bpemsi pabOTBl C TOPEIKONW WM CHUPTOBKOM PSIAOM HE JIOJHKHO
HAXOAHUTHCS JIETKO BOCTUIAMEHSIOIINXCSI MAaTEPHAJIOB.

5. PaboTa BBIMOJNIHAETCA B YUCTOM Xanare. J[JIMHHBIE BOJOCHI TOJKHBI OBITH
coOpaHbl BO M30€KaHKe MONaAaHus B TUIaMsl TOPEJIKHU (CIIMPTOBKH).

6. Ha xax1oM 3aHATHM HA3HAYAIOTCS IeKYPHBIE, KOTOPbIE CIAEIAT 3a MOPAIKOM

1 3a BBIITOJIHCHUCM KaKABIM CTYJACHTOM IIPaBHJI pa6OTLI N IOBCACHU B J'Ia60paTOpI/II/I;



7. llocyma, B KOTOpOW MHpPOU3BOJAUTCA TIOCEB U  KyJIbTUBUPOBAHUE
MUKPOOPTaHU3MOB, JIOJDKHA OBITH MOJINMUCAHa (JaTa MoceBa, KyJabTypa, TPYIa WiIH
CTYJIEHT, TPOU3BOIMUBIIHM ITOCEB).

8. [IpenmeThl, KOTOPBIC UCTIOJIB30BAHUCH JUIsI PAOOTHI C JKUBBIMH KYJIbTYpPaMH,
JOJKHBI OBITH O0€33apakeHbl JMOO OOXKUTaHMEM B IJITAMEHU TOPENKH, JHOO
BbIJICp)KUBAHUEM B  Je3uHUUUpYIONIeM  pacTBope  (NMUIMETKH,  IINATENH,
MHUKPOOHOJIOTHUECKHE UTIIBI U TIETIIH, IIOKPHIBHEIE M MPEIMETHBIC CTEKIIA).

9. Bce 3acesnnbie yamiku [leTpu, npoOUpKHU MOMENIAIOTCS B TEPMOCTAT WIH
clarTcs 1abopaHTy.

10. O6paboTaHHBII MaTepHaIl TIOMEIIACTCS B aBTOKJIAB JJI 00€33apayKUBaHMSI.

11. B naGoparopuu CTpOTo 3aIrpeniaeTcsi MpyueM MUy,

12. Tlo okoOHYaHWUH 3aHATHUS CTYICHT JTOJDKEH:

a) MPUBECTHU B MOPSAOK pabouee MecTo;

0) cnaTh AEKYpPHOMY BeCh MaTepuail U MUKPOCKOIT,

B) BBIMBITh PYKHM C MBUIOM, IpH HEOOXOJWMOCTH C JA€3UH(ULIHPYIOIIUM
pPacTBOPOM.

3ananue.

1. Tlo3HakomuThCS C TpaBUiIaMu pabOTBI B MHKPOOMOJIOTHYECKOM
nabopaTopur, OTMETUTHCA B JKypHaJIE MHCTPYKTaKa MO TEXHHUKE O€30MacCHOCTH B
nabopaTtopuu.

2. Tlo3HaKOMUTBCA C YCTPOMCTBOM MHUKPOOMOJIOTHYECKON mabopaTopuw,
BBIJICTUTH OCHOBHBIE 30HBI: pabodylo, CTEPHIM3ALMOHHYIO, TEPMOCTATUPOBAHHYIO,
XOJIOJHYI0, MOCUHYIO.

3. Tlo3HakOMUTBCSA C OCHOBHBIM OOOpYyJOBaHHEM JabOpaTOpuu, CIEIATh

OIMCAHKE B JIAOOPATOPHOM TETPAJIH.

KoHTpoJibHBIE BONIPOCHI
1. B uem 3akiodaeTcss OCHOBHOM MPUHIMI JIFOOOTO MHUKPOOHOJIOTHUYECKOTO

nporecca?
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2. Yro ompenenseT crnenuuKy ycTpolcTBa MUKPOOMOJIOTUYECKOM Jaboparopun

U MpaBuiia paboTel MUKpOOHOIIOra?

3. Kaxkue nomemnieHus JOKHA BKIIIOYATh MUKpOOHOIorHuecKkas jaboparopus?
4, Kakue TpeGoBaHus NpeabsIBISIIOT K OCHOBHOM Jaboparopun?
5. Uro pa3mermaror 1 AJs 4ero MpeaHazHaueHbl XOJI0IHAs, TePMOCTaTHPOBAHHAS

N CTCPUIIN3aIMOHHAA KOMHAThI?

6.  Uro Ttakoe Ookc?
7. Kakoii cnenuguueckoii nocya0i Noab3yrTCsI MUKPOOHOJIOTH?
8. [lepeuncnure oCHOBHBIE MpaBmiia pabOTHI B JIAOOPATOPUU MUKPOOHOIOTHH.

JlabopaTtopHnasi pa6ora Ne 2

MeTOIlLI CTEpUIN3allin

Heab paboThI: N3yYUTh OCHOBHBIE METOABI CTEPUIIN3ALUN ITUTATEIIBHBIX CPE,
CTEKJIIHHOM MOCY/bl, HHCTPYMEHTOB U IPUOOPOB.
Matepuanbl u 000pyA0BaHHe: CTEPUIN3ATOP MAPOBOM, CyX0KapoBOU MIKaQ.

Kon6wb1, npobupku, MUKpOOHOJIOTHUECKUE TIETIIN, BaTa, MapJis, CIIHUPT.

OcCHOBHBIE I10JIOKEHUS

Crepusmm3sanus (ot nat. Sterilis — o0ecruioxxuBaHue) — METOIbI, IPUMEHICMBIC
JJIS. YHUYTOXKCHUS BCeX (OpM JKM3HM KaKk Ha TIOBEPXHOCTH, TaK M BHYTPH
CTePUIM3YeMbIX 00beKTOB. CTEPUIIU3YIOT MUTATEIbHBIC CPEbI, TIOCYIY, Pa3InIHbIC
UHCTPYMEHTBI U JAPYrHe HeoOXOAUMbIC MPEIMETHI C IIeTbI0 HE JOMYCTUTh PA3BUTHE
MOCTOPOHHUX MHUKPOOPTaHU3MOB B HCCIIEyeMbIX KyIbTypax. Eciu crepusibHas cpesa
WIM MHKPOOHas KyJbTypa 3arps3HSETCS CIIydaiHO IMOMABIIMMH B  HeEe
MHUKpPOOPTaHU3MaMH, TO TOBOPST O KOHTAMMHAIIMY, WK 3arPSI3HCHUU.

CrocoObl cTeprIIM3aIiK 3aBUCAT OT OCOOCHHOCTEH MaTepHana, MmoJyIexkaIiero
CTepWIM3allMd W [EJIM HUCCIACIOBaHUs. BBIACIAIOT  CICAYIOIIAE  CIIOCOOBI

CTCpUIM3aln Cpca, MOCyJAbl © UHCTPYMCHTOB!
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1. Tepmuueckas cmepunusayus

1.1. Cmepunuzayus 6 niameHu 20peaKu

Menkue MeTanTndecKue WHCTPYMEHTHI: TETJIHM, WIJIbl, MHHIETHI, HOXKHUIIBI,
MIaTen — CTEPUIU3YIOT TPOKAJIMBAaHWEM B IUIAMEHU (HArpeBaHWEM JIOKpacHa)
HETIOCPEICTBEHHO MepeI UCI0Ib30BaHneM. Ha miiaMeHn KpaTKOBPEMEHHO 00)KHUTaIOT
IpeaIMETHBIC U TIOKPOBHBIE CTEKJIA, CTCKJISTHHBIC IIMATEH U Majouku, haphopoBbie
CTYIIKH W TIECTUKH, TOPJBIIIKHA KOJIO, IPOOUPOK, OYTHIJIOK, a TaKKE BaTHBIC MPOOKU
Npu TiepeceBax KyJIbTyp W pa3iuBax cpel. B miameHu moru0aroT W BereTaTHBHBIC
KJICTKH, U CTTIOPBI MUKPOOPTaHU3MOB.

[letnm pemarOT W3 HUXPOMOBOW WM TIATHHOBOW TPOBOJIOKH, YTOOBI TPHU
MpOKAJIMBAaHUU Ha HHUX HE MOSBIUIACh OKalWHa. Eciu merns cyxas, TO ee B
BEPTUKAJIBHOM ITOJI0KEHUH BHOCST B BEPXHIOI0, CAMYIO TOPSYYIO YaCTh IJIAMEHU H
MPOKAIMBAIOT JI0 KPACHOTO KaJICHUsI CHaJaJla €€ HIDKHIOK, a 3aTeM BEPXHIOIO0 YacCTh.
Ecnu Ha metie HaxoauTcs KakoW-HUOyAb Marepuaj, TO METI0 B TOPU30HTAIHLHOM
MOJIOKEHUU BHOCAT B HUKHIOIO, CAMYIO XOJIOJHYIO YacTh TUTAMEHH (€CJIM BHECTH B
ropsiYyI0 4acTh, TO MOKET MPOU30NTH pa30pbI3TUBaHUE MaTepHalia), U TOJIbKO MOCIIe
TOTO, KaK MaTepHaJl TIOJHOCTHIO CTOPHT, MPOAOIKAIOT MPOKAJIMBAHUE B BEPXHEH —

ropsiyer 4acTH IUIaMEHH.

1.2. Cmepunuzayus cyxum x#apom

OOpaboTka CyXUM TOPSYMM BO3JYyXOM TMPOBOJUTCS B  CIEIHAIBHBIX
CYXOBO3AYIIHBIX (CYX0KapOBBIX) CTEpPUIM3ATOpaX M CYIIWIbHBIX IIKadax,
MIPUCIIOCOOJICHHBIX JJis cTepuiu3aiuu. CTepUIu3yloT CTEKISHHYIO MOCYAY: Yallku
[Tetpu, k0101, MPOOUPKHU, MUTIETKH U T.J., KOTOPHIE IPEABAPUTEITHLHO 3aBOPAYNBAIOT
B Oymary JJis COXpaHEeHUSs CTEPHIIBHOCTH TOCIIe nporpeanus. [locyny pa3BepThiBaoT
HETOCPEJICTBEHHO Tmepes; ymoTpebnenueM. [Ipu 3ToM morubaroT W BEreTaTHBHBIC
KJIETKH, U CIOPbl MUKPOOPTaHU3MOB. TeMnepaTypHble PEXKUMBbI CTEPHIIN3ALUNA CYXUM

KapoMm TpecTaBaeHbl B Tadnuie 1.
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Tabnuna 1. YcnoBus crepuiinzainy CTEKITHHON MOCYABI CYXUM KapoM

Temneparypa,
Bpemsi, mun
°C
140 180
150 150
160 120
170 60

[Tpu narpese Boitie 180 °C Oymara u npoOku HauMHaIOT oOyriuBarbes. [locyny
BBIHUMAIOT, TIpeABapuTesibHO oxiaauB ee 10 50-70 °C, mocKoNbKy HarpeToe CTEKIIO

MOKCT paCTPCCKATbCA.

1.3. Cmepunuzayus asmoxiasuposanuem

D10 HanboJiee HAJSKHBIN 1 Yallle BCEro MPUMEHSIEMbIH CIOCO0 CTepUIIU3alluU
MUATATENbHBIX cpel. OCHOBaH Ha HArpeBaHWM Marepualia HaCBIIICHHBIM BOJSHBIM
mapoM TMpu JAaBieHUU Bbile armochepHoro. CoOBMECTHOE JEHCTBHE BBICOKOM
TeMIiepaTypbl U mapa oOecrnednBaoT 3¢h(HEKTUBHOCTL ATOTO mporiecca. [Ipu sTom
MOrudaroT U BEreTaTUBHBIE KJIETKU, U CIIOPHI MUKPOOPTaHU3MOB. Y CTAHOBJIEHO, YTO
Criopbl  OOJBIIMHCTBA MHMKPOOPTaHU3MOB HE BBIACPKHUBAIOT W S-MHUHYTHYIO
AKCHO3ULINIO B HACKIIEHHOM nape 1pu 121 °C u nuiib cnopbl HEKOTOPBIX OYBEHHBIX
OakTepuil MorudarT Mpu 3TOM Temrneparype Tojibko yepe3 30 muH. TemmnepaTypHble
PEKUMBI aBTOKJIABUPOBAHUS MIPEJICTABICHBI B TAOIHIIE 2.

Crepunuzanuto OCYILIECTBIISIIOT B CIIEHHATBHBIX repMETUYECKHU

3aKPbIBAIOIHUXCA TOJICTOCTCHHLBIX aIlllapaTaxXx — aBTORKJIaBaXx.

Tabnuma 2. TemnepaTypa HACHIIIICHHOTO MMapa MPH Pa3HBIX JTABICHHUIX
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JlaBienue
Temnepatypa, °C

atMm | atn | Klla

1,0 10,0 | 101,32 100
1,5]0,5]151,98 111
2,0 | 1,0 | 202,65 121
2,5(15]251,20 128
3,0 2,0]299,75 134

ABTOKJIaB MPEJICTABIACT COO0M METAIMYSCKHIA JIBYCTECHHBIA KoTen (pHc. 2),
CIIOCOOHBIM  BBIIEPKUBATHh BBICOKOE JaBiCHUE. BHYTpeHHssT dYacTh KOTJIa —
CTepWIN3alIMOHHAA KaMepa, B KOTOPYH MOMEMIAIT CTEPUIIM3YEMBIA MaTepHall
(muTaTenbHbBIE Cpenbl, Mocyaa, padoyas ojexaa u T.1.). OHa OKpy>KeHa BOJI0NapOBOH
KaMepoi, KoTopas UMEET KpaH [Js BbIXxoJa Bo3ayxa u mapa. lIlap B
CTEPUIM3ALMOHHYIO KaMepy MOJAETCs YEPE3 CIIEHUAIBHBIE OTBEPCTHS B BOJOIIAPOBOM
kamepe. JlaBmeHuwe — perynupyercss € [OMOILIBKO  MaHOMETpa.  BHyTph
CTEPUIN3AIMOHHON KaMephbl MOMEIIAIOT CTEPUIM3YEeMble MPEAMEThI (HE CIUIIKOM
II0THO). B BojomapoByro kamepy dYepe3 CHElHaIbHYI0 BOPOHKY HaJIMBaIOT
TUCTWUTMPOBAHHYIO BOAY JO HeoOxoaumoro ypoBHs. Kpbhlky 3akpbIBaioT
rePMETUYECKH MPU MOMOIIHU CTIeIIUATBLHBIX BUHTOB.

Cpenpl, conepxanue caxapa, BUTAMUHBI, JIPOXKEBOM aBTOJIM3AaT U CPEAbI C
KEIAaTUHOM CTEpPUIM3YIOT Tipu AasieHun 1,5 atm B teuenue 15-30 muu. Cpenpl,
COJIepIKalllie arap, CTEPUIN3YIOTCS TPYAHEE, IOATOMY UX CTEPWIM3YIOT Ipu 2,0 aTM

20 MuH.

1.4. Ilacmepusayus
OnHOKpaTHBIN MporpeB Matepuaia rnpu remmneparype ke 100°C. Meton 6611

npeioxken JI. [TactepoM u mpeaHa3HaueH Jii YHUUTOXKEHHUS TOJBKO O0€CCIIOPOBBIX
14



Gopm MuKpooprarusmos. IIposoautcs Harpesanmem 10 50-60 °C B Teuenne 15-30
muH. uin 10 70-80 °C B Teuenue 5-10 MuH ¢ nmocneayromuM oxnaxaenuem 1o 10-11
°C. Jlanmee mpOAYKTHI XpaHAT B XOJOIWJIBHHKE, T.K. CIIOPBHI TMPU TAKOM CIIOCO0E
CTePWJIM3AIIMN BEDKHBAIOT. METOJ MCIOJB3YIOT B MHUIICBOW MPOMBINUICHHOCTH JIJIS

00paboTKH MOJIOKa, GPYKTOBBIX COKOB, BUHA, TKBA U JIp.

Pucynox 2. Crepunuzarop naposoit BK-75-01. Cxema aBToknaBa:l - Koxyx, 2 -
BEHTWJIb JJIsI 3aII0JIHEHUS aBTOKJIaBa BOJIOM, 3 - KaMepa BOI0NapoBasi, 4 - KOJIOHKa
BOJIOYKa3aTelbHas JIsl 3a0JIHEHMS aBTOKJIaBa BOJOM, D - BEHTUJIb JIJIsl CJIMBA BOJIbI
U3 aBTOKJIaBa, 6 - BOPOHKA JUIsI 3aMI0JIHEHUS aBTOKJIaBa BOJIOH, / - KaMepa
CTepWIM3aIlMOHHAs, 8 - KpbIlKa, 9 - mpwkum, 10 - MaHOMETp 2TEKTPOKOHTAKTHBIN
M3MepseT JaBJieHHE B BOAOMapoBoii kamepe, 11 - MaHOMETp u3MepseT 1aBieHUE B
CTEpWIN3AIIMOHHON KaMmepe, 12 - BeHTWIb 7151 TOCTYIJICHUS Tlapa B
CTEpWIN3AIMOHHYIO Kamepy, 13 - BeHTH b 7151 y1ajeHus mapa u3
CTEpUWIN3ALIMOHHON KaMEpBl.
1.5.  Tunoanuzayus (Opoonas cmepunruzayusi)
HpoOnas crepunuzaius Obuta npeayioxerna Jxxonom Tunnanem. [Tpumensiercs
Ui cped, He BbiaepxkuBarommx temmnepatypy Bbimie 100 °C. Ee ocymiecTBisioT
TEKYYUM TIapOM B aBTOKJIaBE C HE3aBUHUYEHHOU KPBIIIIKON MPU OTKPHITOM KpaHEe IS
BBIITyCKa Mapa Wiv B CIelUaIbHOM armapare. CTepuin3aius IpoBOIUTCS APOOHO: TI0
20-30 MuH. B T€YCHHE HECKOJBKHUX THEW ISl YHUYTOXKEHUS BETETaTUBHBIX KIICTOK,
MPOPOCIINX M3 CIOp. B mpomexyTkax MeXIy CTepuIM3allied cpelbl CTaBAT B
tepmocTtat nipu Temneparype 30 °C nHa 8-12 4 aisa mpopacTaHus KU3HECTIOCOOHBIX

criop.
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1.6. Kunsauenue

Hekoropsle npeaMeTrsl (METaNIMYEeCKUEe WHCTPYMEHTBI, MEIKHUE CTEKJISIHHbIE
JeTanu, MeMOpaHHbIe (PUIBTPHI) MOKHO CTEPUIM30BATH AIUTENbHBIM (20-30 MuH.)
KUIISTYEHUEM B JUCTHWJUIMPOBAHHOW Boje. /s 3TOro MCHosb3yroT creluaibHbIe
3aKpBITHIE COCYABl — CTEpUIM3aTOphl. HamexHOCTh cTepuian3aluu Mpu KUTISTYEHUN
MOXHO YBEJIMYHTh BHECEHHWEM B BOAy OakTepunumHoro cpeactBa (2%

dbopmanpaeruaa u ap.).

2. Xonoonasa cmepunuzayus

2.1. Cmepunuzayus gpuromposanuem

CTepuin3yIOT CHHTETUUYECKHUE CPEJIbI CTPOTO OMPEICIEHHOT0 COCTaBa, KOTOPHIE
COJIEpKAT JIETKOPA3PYIIAIOMIMECS WJIM JIETy4d€ KOMIOHEHThl — BHUTaMUHBI,
AMUHOKHUCIIOTHI, OCJIKM, apOMaTUYECKHUE YIIJIEBOJOPOJbl, AHTUOMOTHKHA U Jp.
OuIbTPOBAHUE KUJIKOCTEH OCYIIECTBISIOT Y€pe3 MEIKOMOPUCTHIC MaTEPUAIb, JIETKO
aZIcopOUpyIoIKe KIETKM MUKPOOPTaHU3MOB: acOecT, 1esuToio3y, hapdop, KaoJluH u
T.J.

[Iupoko wucnonb3yroTcs MeMOpaHHbIe (UIBTPHI — AUCKKA Pa3HOTO pa3Mepa,
auamMeTpa, HamoMuHawpIme OyMmaxHbie. WX  WM3roTaBIMBalOT Ha  OCHOBE
HUTpoNEUTI003bl. Cpennuil guametp nop guiabtpoB coctapisger 0,35-1,2 mxMm. s
CTEpUWIN3AINH, KaK MPABUIIO, HCTIONB3YIOT PuiibTp ¢ quamerpoM mop 0,35 -0,45 mMxm.
OuabTphl 3elTIA — JIOTHBIE JUCKH, U3TOTOBIICHHBIC U3 CMECH acOecTa ¢ IeJUIH0I030i1
(cpennuit quametp nop 0,8 — 1,8 MrMm).

MemOpanHbie GUIBTPBI CTEPUITU3YIOT aBTOKJIABUPOBAHUEM TIpH 2 aT™ 15 MuH.

2.2. Cmepunuzayus 2a3000pasHbiMU 8euecmeamu
Crepunu3yoT  ammaparypy,  HMEIONIYyI0  3€pKajbHOE,  ONTHYECKOE

o0opyZ0oBaHue, U3/AENUs U3 TEPMOJAOWIbHBIX IJIacTMAcC. [l 3TOro MpUMEHSIOT
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COCIMHEHHUSI, KOTOPBIC 00JIa/Ial0T CIIOPOIMIHBIMU CBOWCTBAMHM — OKCHJI JTHJICHA,
MeTHIOpOMUJI, PopManbaeTu, 030H U JIp.

['a30By10  cTepWIM3alUI0  MPOBOJMAT B  CHEHHAIBHBIX  T'€PMETHUYECKH
3aKpbhIBalOMIMXCS  anmapartax. l[lpu  crepunuzanuu  CTPOTO  KOHTPOJIUPYIOT
KOHIIEHTPAIMIO Ta3a, JaBJICHHE, BIAXHOCTb, TEMIIEPATypy M JJIUTEIbHOCTD
AKCTO3UIMKU. YacTo Mmporecc MpoOBOAST B COUYETAHWU C HEKOTOPHIM MOBBIIICHHUEM
temriepatypbl (1o 45-70 °C). Ilo okOHYaHWM CTEPUIIU3ANNHA YAAISIOT Ta3bl W3
anmapara, a MCIOJIb30BaHUE MPEIMETOB, MPOCTEPUIN30BAHHBIX ra3aMH, MOXKHO He

paHee yeM uepe3 24 4 (HeoOXOoAMMO /ISl TOTHOTO YAANCHUS U3 HUX Ta30B).

2.3. Cmepunuzayus obnyuenuem

Jns crepuin3ali NOMEIIEHUH, 00OpyAOBaHMs, HEKOTOPBIX MEIMIIMHCKUX
IIPUHAAJIEKHOCTEM, MUILEBBIX IPOIYKTOB HCIIONB3YIOT Pa3HbIE BHJIbI W3IyYCHHM:
uH(ppakpacHoe, Y @, peHTT€HOBCKHE JIy4H, 0.-, 3-, Y-JIy4d paJuOaKTUBHBIX FJIEMEHTOB.
Yaie 1pyrux B MUKpOOHOJIOTMYECKON MPAaKTUKE UCTIONB3YIOT Y D 00nydyeHue.

B Hacrosimee Bpemsi Bce OoJibliiee paclpOCTPAHEHUE IMOJIyYaloT IMOCyJda U

MHCTPYMEHTBI OJIHOPA30BOr0 UCIOJIb30BaHUS.

2.4. Xumuueckuii memoo cmepuiuzayuu

YHUUTOXEHNE (ne3uHdexims) MHKPOOPTAaHU3MOB c MTOMOILBIO
CUJIHHOJICUCTBYIOIINX XUMHUYECKUX BEIIECTB (AHTUCENTUKOB). AHTUCENTUKU MOTYT
OBbITh HEOPraHMYECKOW M OpraHudeckol mpuponbl. K mepBoil rpymme OTHOCATCA
KUCHoThI, menound u conu (0,1-0,2 % pactBop cynemsl), XJIopHas u3BeCThb, Hoa. Ko
BTOPOW TPYINIE - OSTUJIOBBIA W OYTHUJIOBBIA CIHPT, aJbJACTHUILI, OPTaHUYECKHE
pactBoputenu  (0,5-3 % pactBOop xsopamuHa, 1-4 % pactBop ¢dopmanuHa) u
OpraHUYEeCKHE KUCIOTHI. JTOT METOJ Yallle BCEro MPUMEHSETCS s JAe3uH(EeKInn

pabouux MOBEPXHOCTEMH, PYK, OOKCOB.

3. Ilpucomoenenue eamnvix npoook
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WX TOTOBSIT U3 TUTPOCKOMIUYECKOM BaThl, MIOCKOJIBKY OHA XOPOIIO 00eceunBaeT
CTepUJIBHOCTh CyOCTpaTa M He CHJIBbHO TieeT. [lns m3rotoBneHus npoOku (puc. 3)
OepyT npsIMOYTOJIBHBIN KyCOYeK BaThl, 3arH0AIOT €ro Kpas U CBOPAUYMBAIOT IJIOTHBIM
BaJIMKOM, IIPUMEPUBAsI €r0 K TOPJBIIIKY MPOOUPKU Uik Kookl [IpoBepuTh KauecTBoO
poOOK: XJIONOK B MOMEHT OTKPBIBaHUS MPOOUPKH, OUeHb TBepaas (“KaMeHHas’) Ha
OILIYTIb.

Banuk mioTHO oGopadmBaroT Mapiield Tak, 4ToObl BCsl BaTta ObuTa 1O HEH, U
3aBA3BIBAIOT HUTKaMU. JIumiHue KOHIBI Mapiu oOpesaroT. IIpoOka mis mpoOupok
J0JHKHA UMETh ATTUHY He 6osiee 3 cM, ObITh TOCTATOYHO TUIOTHOM, XOPOIIO COXPAHATh
cBOIO0 (hopmy U cBOOOIHO BXxoauTh B Hee. [loBepx mpoOku Ha K00y HaaeBaroT
OyMa)kHbIE KOJIITAYKH, KOTOPbIE IPEJOXPAHSIIOT €€ TOPJIBIIIKO OT IBLIH.

He ucnonvzoeamsv npooku, uzzomoeneHHvle MoJIbKO U3 6amMbl - OHU J1€2KO

B8OCNJIAMEHAIOMCA npuU oosxcuzanuu!

LID7

&
W
1
* '= @

Pucynox 3. Usroroenenue BatHbix mpobOok (1). Bug nmpobok (2): A — mpaBUIBHO
M3TOTOBJICHHAS MMPOOKa, b 1 B — He MpaBMIIBHO M3TOTOBJICHHAS MMPOOKa
3aganue:

1. ITo3HAaKOMHUTHCS C OCHOBHBIMU MCTOAAaMU CTCPUIIN3allHUM.
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2. IlpoBecTu cTepunu3anuio CTEKISHHON mocynbl (damku [letpu, nmumnerku, Komobl,
MPOOUPKH) CyXUM kapoMm. [1Jis 3Toro npenBapuTesbHO 0OEpHUTE B Oymary mocyay
U IOMECTUTE B CYIIWIbHBIN mKad. Pexum crepunuzanuu: 170 °C, Bpems — 60 MuH.

3. [loaroroBuTh K crepmim3zanuu 3—5 npoOupok u 1-2 komnOwl. J[s 3TOro uucThIe
OpOOMPKH M KOJOBI 3aKpbIBAlOT BaTHBIMU INPOOKAMM, KOTOPbIE HEOOXOIUMO
IPUTOTOBUTH.

4. IIpoBectu pae3uHbpeKnni0 paboUMx TOBEPXHOCTEW U JaMUHApHOTO Ookca
XUMHUYECKUM METOJIOM, UCIIOJIb3YS ATHIIOBBIA CIIUPT, JTMOO pacTBOP XJIOpPaMHUHA.

5. OcBoiiTe METO/ CTEPUIIM3ALMHU B INIAMEHH TOPENIKHU, UCIOIb3Ysl METAININYECKHE U
CTEKJISIHHbIE WHCTPYMEHTHI (MUKPOOMOJIOTMYECKHUE IETIU, MUHIETHI, HOKHHULIBI,
IaTesb).

6. Hapucyiite cxeMy ycTpoicTBa aBTOKJIaBa, OTMETHTE €T0 OCHOBHBIC YaCTH.

KoHTposibHBIE BONIPOCHI.
1. Kakoii nporiecc Ha3bIBaeTCs Ae3nH(EKIeii?
. Kakue BemecTBa ucnonb3yroTcs 11l MPOBEACHUS Ae3uHeKInn?
. Kakoi1 mpoiiecc Ha3pIBaeTCs CTEPUIU3ALUACH?

. Kakumu crioco6amMu MOKHO MPOBOIUTH CTEPUITH3AINIO?

o B~ W N

. UTO ¥ 1pu KaKHUX yCIOBHUSAX CTEPHIIM3YIOT B aBTOKJIABE, B CYIIHMILHOM IIKa(y U
KUIITYEeHUEM ?
6. Uem oTiiM4aeTca TUHAAIU3AIMS OT MacTepu3amuu’?

7. Kakue xuMu4ecKre BEeIEeCTBa UCIIONb3YIOT AJI XOJIOAHOW CTepUIN3aluu?
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PABJAEJ 2: MHUKPOCKOIIMYECKHUE METOIbI HCCJIEJIOBAHUA
MHUKPOOPI'AHU3MOB

JlabopaTtopnast paGora Ne 3
MuKpOCKOI M TEXHUKA MUKPOCKOIMMUPOBAHMSA. Y CTPOMCTBO MUKPOCKOIA.

Buabl MUKpPOCKOIIMHA

Heab padoThl: U3y4UTh YCTPOUCTBO CBETOBOTO OMOJIOTUYECKOI0 MUKPOCKOMA
U OCBOWUTH TpaBmia paboTel ¢ HUM. O3HAKOMUTHCA C Pa3IAYHBIMH BHJIAMHU
MUKPOCKOITHH.

Marepuajbl W 000pyIOBaHHE. MHUKPOCKON; HMMEPCHOHHOE MacJo;

nperapaTrbel MUKPOOPIraHNu3MOB.

OcHOBHBIE I10JIOKEHUS
1. Yempoiicmeo mukpockona

Muxkpockon (0T Tped. MICrOS — MajbIii U SCOPIO — CMOTPIO) — 3TO ONTUYCCKHIA
npuoOOp, COCTOSIIIMA W3 TPEX OCHOBHBIX YaCTEW: MEXaHUYECKOM, ONTHUYECKON U
ocBeTUTEIbHONU. Cxema CBETOBOr0 OMOJIOTMYECKOT0 MUKPOCKOINA IMpEACTaBlieHa Ha
puc. 4.

Mexanuueckasa wacmv WX WITaTUB COCTOMT W3 HOXKH, OCHOBAaHUA,
TyOycoaepKaTensi, TPEAMETHOrO0 CTOJMKa, OWHOKYJspHOW Hacaaku (TyOyca),
PEBOJILBEPHOTO YCTPOMCTBA, PYKOSATKH Ipy0oil (POKYCHPOBKH (MaKpOMETPHUUECKOTO
BHUHTA), PYKOATKH TOHKOW (POKYCHUPOBKH (MUKPOMETPUUYECKOTO BUHTA).

TyOyc — 3putenbHas TpyOa Mmukpockoma. B BepxHee orBepctue TyOyca
CBOOOJIHO BCTAaBIIACTCA OKYJISIp, HA HUYKHEM KOHIIE TyOyca HaXOJUTCS Bpallaroleecs
BOKPYT CBOEH OCH PEBOJILBEPHOE YCTPOMCTBO (PEBOJIBBEP), B KOTOPOE BBUHUYUBAIOTCS
oObekTHBBL. Bpamas peBoiabBep, MOXKHO OBICTPO CMEHUTH OOBEKTHUBHI BO BpeMs

paboThl ¢ MUKPOCKOIIOM, TIOABOISI JIFOOOM OOBEKTHUB 1o TYOYC.
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OOBeKTUB JOKEH ObITh IIEHTPUPOBAH, T.€. YCTAHOBJIEH HA ONTHYECKYIO OCh
MUKpOcKora. /{1151 3Toro peBoJibBEp NOBOPAUUBAIOT BOKPYT CBOEH OCH JI0 MOSIBJICHUS
HIeJTYKa.

[IpenMeTHBIN CTONMK CIIYXKUT JUIsl pa3MEILEHHs HA HEM U3y4aeMOro npenapara.
[IpenapaT 3aKpemisfioT Ha CTOJIMKE 3aKuMaMu (KjieMMaMu). B neHTpe npeamMeTHoro
CTOJINKA HAXOJWTCS OTBEPCTHE I NPOXOXKIACHUS JIyded CBETa M OCBELICHUS
npenapara. B HEKOTOPBIX KOHCTPYKIUSAX MHKPOCKOIIA MPEIMETHBIA CTOJUK MOXET
NEPEJIBUraThCsl C TIOMOIIbIO BUHTOB, PACIOJIOKEHHBIX O Mepudepru NpeaMETHOTO

CTOJIMKA. DTO JAE€T BO3MOKHOCTh pACCMOTPETH Mpenapar B pa3auvHbIX MMOJISX 3pEHHUS.

1— oxynsp

2 — bunokynapuas nacaoka
(my6yc)

3 — pesonveepnoe ycmpoiicmeo
4 - obvexmue

5 — npeomemuuiii cmonux

6 - KoHOeHcop

7 —nampon ¢ 1amnoii
8—ocHosanue
9-mybycoodepoicamens

10 — pyxosmxa 2py6oii hoxycupoeku
(Maxpomempuueckuii 6unm)

11— pykossimka moukoii hoxycuposxu
(Muxpomempuueckuii 6unm)

12 - npenapamosodumens

13 — pezynamop spxocmu namnol

Pucynok 4.Cxema ycTpoiCTBa CBETOBOTO OHOJIOrnueckoro Mukpockorna (buomen 4).

Pykosatku rpy06oii 1 ToHKON (hOKYCUPOBKH (MaKpO- U MUKPOBUHTHI) CITYXKaT JIJIs
nepemMenieHus Tyoyca BBEpX U BHU3, UTO MO3BOJIIET YCTAHOBUTH €r0 HA HEOOXOAMMOM
paccTosiHuM OT mpemnapara. [Ipu BpalleHMH BUHTOB IO YacOBOW CTpeske TyOyc
OIyCKaeTCs, a NpPU BPALICHUU NPOTHUB YaCOBOM CTpENKM — mnopaHumaercs. llpu
BpalIEeHUU MaKpOMETPUUYECKOTO BUHTA OOBEKTHB OPHUEHTHPOBOYHO YCTAHABIMBACTC
Ha GOKycC, T.€. HAa TO PACCTOSTHUE OT Mpernapara, Ipu KOTOPOM OH JI€TAeTCsl BUIAUMBIM.
O060pOT MakpOBHUHTA MO3BOJISIET NIEPEMECTUTH TyOyc Ha 20 MM. MUKpOMeTpUYeCKUi
BUHT CJIYKHUT JUIsl TOUHOM ycTaHOBKM Ha (okyc. [lonHblld 000poT ero nepemernaer

TyOyc Ha 0,1 MM. C MUKPOBUHTOM clieyeT 00paIaThCsi O4eHb OCTOPOIKHO.
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Onmuueckas uyacms SABISETCS HauboJiee IEHHOW 4YacThi0 MHUKpockoma. OHa
COCTOUT U3 0OBEKTUBOB U OKYJIAPA.

Okynsp (oT yat. OCulus — riia3) COCTOMT MX JBYX IUIOCKOBBIMYKIIBIX JIMH3,
3aKIIOYEHHBIX B OONIYI0 METAIMYECKYIO omnpaBy. BepxHsas JmH3a — TJa3Has
(yBenmuuuBarolasi), HIXKHASL — coOuparomias. PaccTostHue Mexay JUH3aMH PaBHO
MOJIyCyMMe UX (POKYCHOTO PACCTOSIHUS. Y OKYJISIPOB C OOJIBIIUM yBEIHMUYEHHUEM (DOKYC
KOpodYe, T03TOMY MEHbIIIE U JUIMHA OKyJsipa. Mexay auH3aMu uMeercs nuadparma,
OrpaHUYMBAIONIAsl TIOJI€ 3pEHUs U 3aJepKMBarolas KpaeBble JIydd CBETa.
OTedecTBEHHBIE MUKPOCKOIIBI CHa0KEHBI TPEMsI CMEHHBIMU OKYJISIpaMH, YBEITHUYCHUE
KOTOPBIX yKa3aHO Ha Koprmyce okyisipa (x7; x10; x15).

OOBeKTUBBI BBUHUMBAIOTCA B THE3/1a PEBOJIBBEPHOIO YCTPOICTBA U COCTOST U3
CUCTEMBI JIMH3, 3aKJIIOYEHHBIX B METAJUIMUECKYIO orpaBy. [lepenuss (ppoHTabHAS)
JMH3a 00BEKTHBA SBJISIETCS CaMOM MaJICHbKOM M € IMHCTBEHHOM, atolliell yBeInYEHHE.
OcTtanbHble JMH3BI B OOBEKTHBE TOJIBKO HCIPABISAIOT HEAOCTATKU IOTYYEHHOIO
n3o0paxkeHust (sBiaeHUs chepruueckol U XpoMaTuuecko abeppalun) U Ha3bIBAIOTCS
KOPPEKIIMOHHBIMHU.

B rHe3ma peBOIBBEPHOTO YCTPOWCTBA BBHHUMBAIOTCA YEThIpE OOBEKTHBA,
YBEJIMYECHHE KOTOPHIX YKa3aHO Ha Kopmyce oobekTuBa (x8; x20; x40; x90 umm 100).
Kaxnp1ii 00beKTHB XapakTepHU3yeTcsi CBOMM (POKYCHBIM pacCcTOSIHUEM (PacCTOSTHUEM
MEXIy TMPEIMETHBIM CTEKJIOM M (POHTAILHOM JMH30M): OOBEKTHB X8 HMeEeT
(dhokycHOe paccTosiHHEe 0KOoJIO 9 MM, 00bekTHB X40 — 0,65 MM, oO6bekTuB Xx90 — 0,15
MM.

OOBEKTUBBI OJIPA3JAEISAIOTCA HA CyXUe U UMMEPCUOHHbIE.

[Ipu pabote ¢ cyxumu obwvexmusamu (x8, x20, x40) Mexay GpOHTAIBLHON
JIMH30M U MpernapaToM HaXOJUTCs BO3AyX. B 3TOM ciyyae myuun cBeTa mpoXoasT Cpeibl
C Pa3IUYHBIMU MOKA3aTesIMU IpeJoMIIeHUs (MIOKPOBHOE CTEKJIO, BO3/1yX), YAaCTh MX
OTKJIOHSIETCS M HE TIOTIaJ]aeT B OObEKTHB.

[Ipu pabore ¢ ummepcuonuvimu oowvekmusamu (x90 wnu x100) 111 ycTpaHeHUs

CBETOPACCESIHUS PACCTOSTHUE MEXTy (DPOHTATILHOMN JTMH30M 00BEKTHBA U MIPenapaToM
22



3aMO0JHSAIOT UMMEPCUOHHBIM (KEAPOBBIM) MAacCiOM, MOKAa3aTesb MPEIOMIICHUS JIydeu
CBE€Ta KOTOPOro OJM30K K MOKAa3aTeal MPEJOMIICHHS Jy4Yell CBETa, MPOXOJSAIIEro
4yepe3 CTEKJIO.

OO11ee yBeTMUeHNE MUKPOCKOIIA ONPEAEIIAETCS KaK IPOU3BEACHUE YBEITHUYECHHUS
o0BbEKTHBA Ha yBelMueHUE okyJsipa. Hanpumep, ecnu B paboTe UCHONB3YIOT OKYJISP
x15, a mox TyGycoM HaxoauTcsi 00beKTUB X90, TO yBeTUYEHUE PACCMATPUBAEMOTO C
MTOMOIIIBI0 MUKPOCKOTA 00BheKTa cocTaBuT X 1350.

OceemumenvHas yacms MUKPOCKOIIA COCTOUT U3 JIBYXJIMH30BOIO KOHIEHCOPA,
upuc-guapparMpl W TMaTpOHA C HU3KOBOJBTHOM JIAMIIOYKOW HaKaJIMBaHMSA,
MUTAOIIEKCA Yepe3 MOHMWKAIOIUI TpaHc(opmaTop oT ceTu Hanpsbkenus 120 - 220 B.

KonzaeHncop ciyxut st Jy4iiero ocBelleHus npemnapata. OH coOupaer
CBETOBBIE JIYYH B ITy4YOK U HAMPABIISAET UX Y€PE3 OTBEPCTUE MPEAMETHOIO CTOJIMKA Ha
npenapar. C MOMOIIBIO PYKOATKHU JUIsl IIEPEMEIICHNS KPOHIITEHHA KOHAEHCOpa €ro
MOKHO IepeMelaThb BBEPX M BHU3, Oyarojaps 4eMmy MEHSETCSl yrojl CXOJIUMOCTHU
Jy4ded H, CIIEIOBATENbHO, CTENEHb OCBEHIEHUS 00BbEeKTa. YeMm BhIIIE MOJOXKEHHE
KOHJIEHCOPA, TEM JIy4Ille OCBEILEH IIpenapar.

WUpuc-nuadparma pacrnonaraercs MOJ KOHIEHCOPOM M CIYXHUT IS
PETYJIMPOBKM TIOTOKA CBETA, IOCTYMAKOUIEr0 B KOHJeHcop. OHa COCTOUT U3
METAJIMYECKMX  CEPHOBHJHBIX IUIACTMHOK. PacmmpuTh WM Cy3UTh OTBEPCTHE
nuadparMbl MOXKHO € MOMOIIBIO CIEHUATBLHOTO pblyaxkka. [Ipu Bpamienuu ero mo
4acoOBOH CTpeJIke OTBEpCTUE HpHUC-IuadparMbl YBEIMUMBAETCA M, CJIEIOBATENIbHO,
YBEJIMYMBAETCS CTENEHb OCBEUIEHUSI O0BEKTA.

[Tpu paboTe ¢ UMMEPCHOHHBIMU OOBEKTUBAMHU CTENIEHb OCBEUIECHUS Mpenapara
JOJDKHA OBITh MAaKCHUMAaJIbHOM, MO3TOMY IUTOPKY HpUC-TUadparMbl OTKPHIBAIOT, a
KOHJICHCOP MOJAHUMAIOT B KpailHee BEpXHEE MOJI0KEHHE.

[Ipu pabore ¢ cyxumu OOBEKTHBAMH, KaK MPaBUIIO, PACCMATPUBAIOT
HEOKpallleHHbIe 00BEKTHI. [ JOCTHMXKEHHs] KOHTPACTHOCTU KOHIEHCOP OIyCKAaIOT
BHM3, @ OTBEPCTUE UPUC-THa]parMbl yMEHBIIAIOT.

2.  Ilpasuna pabomul c MUKpockonom
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1. Ha pabodem cTojie MHKPOCKOII CTaBAT TyOycoaepikareieM K ceOe Ha

paccTositHUM 3 - 5 CM OT Kpasi CTOJa;

2. BxiroyatoT MHKpPOCKON B CeTh M YCTAHABIMBAIOT MPAaBHIBHOE
OCBEIICHHUE;
3. Ha mnpenMeTHbIi CTONMK MOMENIAIOT HCCIEAyeMbld Mpenapar u

3aKPEIUIAIOT €T0 KJIEMMaMHU;

4. [Ton TyOyc moMemamT HYXHBIH OOBEKTHB U C TOMOIIBIO Makpo M
MHUKPOBHHTOB YCTaHaBIMBAIOT (OKYyCHOE pacctosHue. Tak, npu pabore ¢
MMMEpPCUOHHBIMH OOBEKTMBAMH Ha IMpenapar NpeIBAPUTEIBLHO HAHOCAT KarlIio
MMMEPCUOHHOTO MAacjla M OCTOPOXHO ITOAHUMAIOT CTOJIMK MAKpPOBHUHTOM [0
CONIPUKOCHOBEHHUS OOBEKTHBA C KaIljIei Macia. 3aTeM, BHUMAaTEIbHO CMOTPS B OKYJISP,
OYEHb MEIJICHHO OITyCKalOT CTOJIUK, JO T€X MOp, MOKa HE YBUASAT HM300paKeHHE.
Tounyto HaBoaky 0OBEKTHBAa Ha (POKYC MPOU3BOIAT MUKPOMETPUUYECKHUM BUHTOM.
Haiee, 1BUras NpeIMETHBII CTOJIMK WIH IIPEIMETHOE CTEKIIO, YCTAHABIMBAIOT B LIEHTP
MOJIS TOT YYaCTOK Mpenapara, B KOTOPOM JYy4IlI€ BCEro BUJIEH U3YYaeMblil OOBEKT.

S. [Tocne oxoHuaHus paboOTHI cienyeT yOpaTh Npenapar ¢ MpPeaMETHOIO
CTOJIMKA, YJAJUTh MATKOW TKaHbIO WJIM MapJiel, CMOYEHHOHN B CIUPTE, UMMEPCUOHHOE
Macyo ¢ (ppoHTaNBHON TUH3BI 00BeKTHBA X90.

3. Buowvt muxpockonuu

OCHOBHBIMHM XapaKTEpUCTUKAMU MHUKPOCKOIA SBISIIOTCA obujee ygenuuenue
paspewiarowjas cnoco6HOCMb.

OO11ee yBeIMUEHUE HE XapaKTEPU3yeT KaueCTBa N300paKEHUSI, KOTOPOE MOKET
OBITh YETKUM U HEYETKUM.

YeTkocTh  MOJydyaeMOro  HM300paKE€HHUS  ONpeAeNsieTcs  paszpeuiarouyels
CHOCOOHOCMbI0 MUKPOCKOIIA, T.€. TOM HAaMMEHbIIEH BEIMYMHON OOBEKTOB WM HX
AeTaneid, KOTOpble MOXHO YBUIETh C MOMOUIbI0 3TOro mnpubopa. Paspemraromas
CIIOCOOHOCTh 3aBUCUT OT JJIMHBI MPOXOJSLIET0 uepe3 OOBEKT CBETa, MOKa3aTess
MPEJIOMJIEHUSI ONTUYECKOW cpenbl (MoKa3aTenb MpeJoMIIeHUs Bo3ayxa paseH 1,0;

uMMepcruoHHoro macia — 1,516; crekia —1,520) u aneptypHOro yria o0beKTHBA:
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A
T 2xnXsina

20e: 0 — munumanvroe paccmosinue mexncoy 08YMs MOYKAMU, SUOUMBIMU

Pa3o0envHo;
A - OnuHa 80IHBL c8ema, NPoOxXooawe20 uepes UCciedyemblli 00beKm,
Nxsina - uucnosas anepmypa,
N —noxazamensv NperoMIeHUs CEMOM ONMUYECKOLL Cpeobl;

a - anepmypHblil Y201 00beKmusa.

Ha puc. 5 npezacraBiena cxema, WUTIOCTPUPYIOIIAs TOHATHE allepTypHOTO yria

MUKPOCKOIIa (CTpesKaMu 0003HAaYEH X0 CBETOBBIX JIyU€il).

J- oméepcmubiil y2on;

a- anepmypuuviil yeon;

1 — ¢ponmanvnaa nunza
obvexmusa;

2 —  npocmpancméo
Medcdy  obvekmom U
obvexmueom;

3 — npeomemnoe cmexio ¢
obvexmom;

4 - xondencop;

5 - ouagppazma;

PP; - 21a6HAA ONMUYECKQA
oce

Pucynok 5. Cxema, WUTIOCTpUPYIOIIas MMOHATHE allepTYPHOTO yIiia
[Ipy WCIONB30BaHMM MMKPOCKOIA, amepTypHbii yroa koroporo 90° (sto
NpeaeIbHBIA Yo, IS KOTOPOro Sina=1), MUHUMaJIbHOE PACCTOSIHUE MEXIY JABYMS
TOYKAaMU TIPH OCBEIIEHUU OOBEKTa CBETOM C JJIMHOW BOJHBI 550 HM i CyXou
cUCTEMBI cocTaBisieT 0koJio 300 HM, a JJ11 UMMEPCUOHHOM cucTeMbI — 0K0J10 200 HM.
Takum 00pa3oM, TOBBICHTH pPa3peIIarollyt0 ClIOCOOHOCTh MUKPOCKOTIA MOYKHO
MyTeM:

- CHWOKCHUA JJIMHBI BOJHBI CBETA, ITPOXOAAIICTO YCPE3 O6’BGKT;
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- HCIIOJb30BaHUA I/IMMepCI/IOHHOI\/‘I CHCTCMBI,

- MOBBILIEHUA ANIEPTYPHOIO yIiIa 10 mpeaeasHoro (no 909).

3.1 Mukpockonus ¢ memnom none

Vcnonmb3yeTcst Al UCCIEMOBAHMS  CIUIIKOM MaJbIX M CIIA0OKOHTPACTHBIX
KHUBBIX OOBEKTOB. [IpM MHKpPOCKOTHH 3THM METOIAOM HCHOJB3YIOT CIEIHATbHBINA
KOHJICHCOP TEMHOTO TIOJIS, IEHTP KOTOPOTO 3aTeMHEH. [103TOMY IIeHTpaJIbHBIN TTy4OK
CBETOBBIX JIy4ei HE TOMagacT B OOBEKTHB W TOJIE 3PEHUS MHUKPOCKOMA OCTAaeTCs
TeMHBIM. OOBEKT OCBEIIACTCSl TOJIBKO JTydaMH, MOMAJAI0NIMMA Ha HETO O] yTIIOM.
PaccenBasice Ha 00BEKTE, YacTh Jyded H3MEHSCT HalpaBJICHUE M IIOMajacT Ha
00beKTHB. OOBEKT CTAHOBUTCA BUAMMBIM KaK CBETAIIASCA TOYKAa Ha TEMHOM (oOHE.
MeToa TEMHOTO TTOJIS TTO3BOJISET MOTYYUTh MPEICTABIICHNE O BHENTHEH (DOpME KUBBIX
HEOKpAIICHHBIX OOBEKTOB U UX JIBXKCHHH.

Mukpockonuss B TEMHOM II0Ji€ TIO3BOJISIET YBEIUYHUTH pPa3pelIaronyro
CIIOCOOHOCTh 00BbeKTHBA TpuMepHO B 10 pa3 m paccMarpuBaTh OOBEKTHI, pa3MeEphl
KOTOPBIX HAaxoAATCs 3a TMpeaenamMu  OOBIYHOTO MHUKpockoma. [logvluenue
paspewiarougeti ChocoOHOCMU 00CMULAEMCSL 3a CHem YBeaUdeHUss anepmypHo2o yeid.

3.2.Da3060-KOHMPACHMHAA MUKDOCKORUSA

JlaeT BO3MOKHOCTh M3y4aTh JKUBbIE OOBEKTHI 0€3 OKpAaCKU U (PUKCUPOBAHUS.
['ma3 4yenoBeka pearupyeT Ha HW3MEHEHHUS AaMIUTMTYAbl CBETOBON  BOJIHBI
(MHTEHCUBHOCTH, KOHTPACTHOCTH) U €€ JITTUHBI (I[BET), HO HE BOCTIPUHUMAET Pa3Induii
no ¢asze. B Omonormuecknx mnpenaparax 4epeayloTCs MecTa, KOTOpble B pa3HOMU
CTETICHU TIOTJIOMIAIOT CBeT. [Ipoxos depe3 HUX, CBETOBBIC BOJIHBI U3MEHSIOT CBOIO
aMIuATyny. Takue yqacTku 00beKTa Ha3bIBAIOT AMIUTATYTHBIMH, ¥ TI0]T MUKPOCKOTIOM
OHHM BBHITTIAIAT Oosiee TeMHBIMH. [Ipo3padHble B BHIUMOM CBETE€ CTPYKTYPHBIC
9JIEMEHTHI OOBEKTOB IMPOITYCKAIOT JIYYH OJWHAKOBOW JJIMHBI W aMIUTHTYABI, HO
cMemnaloT ux ¢aszy. BenmumHa cMmemieHus 3aBUCUT OT TOJIIMHBI W TIOKA3aTess
MIPEIOMJICHUST CTPYKTYp, HO BHJIMMBIX M3MCHCHHMH NMPAaKTHYECKH HE naeT. Takwue

[nperaparTsl ABJIAOTCA HCKOHTPACTHBIMU.
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C nmomoristo (ha30BO-KOHTPACTHOTO YCTPOUCTBA (ha30BbIC U3MEHEHHS CBETOBBIX
BOJIH, MPOXOJSIIIMX Yepe3 Mpo3payHble OOBEKTHI, MPEBPAIIAIOTCS B aMILUIUTYIHBIE,
Oylaroyapsi 4emy JETalld pacCMaTPUBAEMbIX OOBEKTOB CTAHOBSTCS BUIAUMBIMH U
KOHTPACTHBIMH.

Da30BO-KOHTPACTHOE YCTPOWCTBO JAaE€T BO3MOXKHOCTb HU3Yy4aTh CTPYKTYpPHI
KJIETOK: KT'YTUKH U 000JIOUKH OAKTEpH, /Ipa 1 MUTOXOHIPUU APOAOKEH U rprOOB.

Takum oOpazom, xoms paspewarowas cnocoOHOCMb NPU UCNOLIOBAHUU
(P az080-KOHMPACMHOU MUKDOCKORUU He MeHAeMmCcs NPU CPABHEHUU CO CEeMONOJIbHOL,

Kadvecmeo u306pCZOfC€HM}Z yayduaenics 3a ciem no8bluleHUAl KORmpacmHoCcmu.

3.3 JliomuHnecyeHmHas MUKpoCKonus

JIroMuHECIICHTHAasE MUKPOCKOIIHS TO3BOJIIET M3ydaTh KJICTKH B JKUBOM BHJE,
BBISIBJISITh MEMOpAaHHbBIE CTPYKTYpbl M IOJIyd4aTh BBICOKOKOHTPACTHBIE I[BETHBIE
M300paXeHUs] MUKPOOPTaHU3MOB.

CyIHOCTh SIBICHUS JTIOMUHECIICHIIMM 3aKJII0YaeTCs B TOM, YTO HEKOTOPHIE
MOJIEKYJIbl CTPYKTYPHBIX 3JIEMEHTOB KJIETKU (IMIMEHThI, BUTAMHUHBI, aJIKAJIOUJIbI U
Ap.) CIOCOOHBI MOTJIONIATh YAaCTh SHEPTUHU TAIAIOIIEr0 CBETA ONPEACICHHON JTUHBI
BOJIHBI, TIEPEXOAUTHh B 3JIEKTPOHHO-BO30YKIEHHOE COCTOSIHUE W HCIYCKaTh CBET C
Apyro# JUIMHOM BOJIHBL. MICTOUHMKOM BO30YKIE€HUS MOTYT OBITh YIbTpa(rOIETOBBIE
ayun (300-400 HM) ¥ BUIUMBIA CBET KOPOTKOBOJIHOBOM oOmactu cnektpa (400-460
HM).

Knerkn wmukpoopranu3zMoB o00Jaqal0T ciaaboil cOOCTBEHHOW (TMEPBUYHON)
JIOMUHECHeHIIMe. Ee MOXHO yCWINTh TpeABapUTEIbHBIM  OKpaIlIMBaHHEM
[pernapaToB  HETOKCUYECKUMHU  KpacuTelssMu —  (uyopoXpoMamu  (aKpUIUH
OpaHKEBbIN, HEUTpaJIbHBIN KpacHbIM, aypaMuH, QuyopeciuH u ap.). B pesynbrare
BO3HMKAET BTOpUYHAsl JOMUHecueHIus. g ee Bo30yXAeHHS JOCTATOYHO
HCIIOJIb30BaTh CUHE-(QHOJETOBYI0 4YacTh CHEKTpa. B pe3yibTare BO3HHUKAeT

BBICOKOKOHTPACTHOE IIBETHOE N300paKEHUE paccMaTpUBAEMOIr0 00BEKTA.
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Takum 06pa30M, npu  UcCnoib3o6aruu JZIOMMHeC'leeHWIHOZZ MUKpOCKonuu
paspeutarouiasd CcnocobHOCMb MUKpOCKona eo3pacmaem no CpPABHEHUIO CO
C8EMONOJIbHOU MMKpOCKOI’lueﬁ 3a cdem YMEHbUleHUA ONUHBL BOJIHbL npoxod;m;eeo

uyepes 0bvexm ceema.

3.4 Onekmpouunas Mukpockonus

MaxkcumanbHasi paspelarmas CHOCOOHOCTh ONTHYECKHMX MHUKPOCKOIIOB
coctaBisieT okoJio (0,2 MKM U 3aBUCUT OT JUITMHBI BOJHBI UCIIOJIb3YEMBbIX JIydeil CBETA.
Yeenuuumo paspewenue ¢ 100 u 6onee paz Mod;iCHO, eciu éMeCmo CE8emOoBbIX UlU
VIbMPpADUONEemOosbIX — Iydell  NPpUMEHAMb  HOMOK — OBUNCYUWUXCA — DJIEKMPOHOS,
001a0aruux 80JHOBLIMU ceOLicMBaMU (ONUHA 80aHbL 0K0A0 0,04 HMm).

[ToTOK 37€KTPOHOB ABMKETCS B O€3BO3AYLIHOM MPOCTPAHCTBE OT UCTOYHHUKA
AJNIEKTPOHOB (packajeHHass HUTh BOJIb(PAMOBOM MYIIKH) [0 HANPABJICHUIO K
(i1yopeclieHTHOMY SKpaHy M BbI3bIBACT paBHOMEpPHOE cBeUeHUeE ero. Ecin ke Ha myTu
ANIEKTPOHOB MOMECTUTh KaKOW-TMOO0 OOBEKT, TO B 3aBUCMMOCTH OT €ro IJIOTHOCTH
AJIEKTPOHBI OyAyT OOJIbIIE MM MEHBIIE 33J€PKUBATHCS, & COOTBETCTBYIOIINE MECTA
Ha JKpaHe OKaxyTcsi Oojee WM MEHEe 3aTEMHEHHBIMU. DTOT MPOCTON MPUHLIHUIL
paboOThl  COBPEMEHHOT0  3JEKTPOHHOTO MHUKPOCKOMA JOIMOJHEH MPUHLHUIIOM
OTKJIOHEHHMSI 3JIEKTPOHHBIX JIydei B MAarHUTHOM I10JIe TOJJOOHO TOMY, KaK CBETOBBIE
Jy4d OTKJIOHSAIOTCS YBEJIMYMBAIOMIMMHM  CTEKJISIHHBIMU JiMH3aMu. llpu sToMm
VCITOJIB3YIOTCS DJIIEKTPOMArHUTHBIE JINH3HI.

Bricokass  paspemaroniasi  COCOOHOCTh ~ COBPEMEHHBIX  DJIEKTPOHHBIX
MUKPOCKOIIOB MO3BOJISIET HAOIIOAATh U U3y4aThb OOBEKThI, HEBUAMUMBIE B ONTHYECKUX
MHUKPOCKOIIax: BUPYChl M (harv, MHUKOILJIa3Mbl, CTPOCHHUE KIIETOK MPOKAPHUOTOB U
YKapuoOTOB, KX MaKpO- W MHUKPOCTPYKTYpHBbIE »3yieMeHThl. [lpemaparbr s
AIIEKTPOHHON MHUKPOCKOIHUU T'OTOBST B BUAE OYEHb TOHKHX CPE30B Ha CIIELHAIBHBIX
YIBTPAMUKPOTOMAX WM HAa TOHUYAWIIUX IUICHKAX — TOJJIOKKAX U3 KOJUIOIMS.
CrnenoBaTenbHO, B 3JIEKTPOHHBIX MUKPOCKONAX MHKPOOPTaHU3MBI UCCIEAYIOT HE B

’KUBOM COCTOSIHUH, a B BUJI€ (DUKCUPOBAHHBIX MPETIAPATOB.
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3aganue
1. TIo3HaKOMHUTBCS C YCTPOHCTBOM CBETOBOTO MUKPOCKOIA W MpaBUiIaMHU pabOTHI C
HUM, BUJAMU MHKPOCKOIHNH, OCHOBHBIMH OCOOEHHOCTSIMH HX YCTPOWCTBA U
MPUHIIMIIAMA UX PAaOOTHI.
2. 3apucoBaTh MUKPOCKOIl U OTMETUTh OCHOBHBIE YaCTH.
3. 3amnucaTh TEXHUKY paOOThl C UMMEPCUOHHBIM OOBEKTHBOM.
4. TlocMoOTpeTh mpenapat MUKpPOOPTaHU3MOB MOl MUKPOCKOIIOM C HUCIIOJIb30BAaHUEM

HMMCPCHUOHHOTO 00BEKTHBA

KouTposibHbIE BOPOCHI
1. IlepeunciuTe OCHOBHBIE YACTHU CBETOBOIO MUKPOCKOIIA.
2. YTo BXOIUT B MEXaHUYECKYIO, ONITHYECKYIO M OCBETUTENIBHYIO YaCTH MUKPOCKOTIa?
3. [lepeuncnure npasuiia pabOThl C MUKPOCKOIIOM.
4.Kakue BuAbl MUKPOCKOITUHU BBIIEISIOT?

5. Yro Takoe pa3pemaromias crnocoOHOCTh MUKPOCKOIa?

JlabGopaTopHasi padora Ne 4

Mopdoaorus 6akrepuii, HHAHO0AKTEPHUH, APOKKEH 1 MULICJIHAIBHBIX TPHOOB

Hear paGorbl: O3HAKOMHUTBCI C  MOPQOJOTHYSCKUM pa3zHOOOpazremM
MUKPOOPTAaHU3MOB W OCHOBHBIMH TpPU3HAKaMH, HCIIOJB3YEeMBIMH TPU X
HJIeHTH(PUKAITIH.

Marepuajbl U 060opyaoBaHue. MUKPOCKOT; IpenapaTbl MEKPOOPTaHU3MOB,;

HMMCPCUOHHOC MAcCJIO.

OCHOBHBIC MOJIOKECHUA

1. Mopdonorus 6akrepuii
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baktepuun 00BEIUHSIOT OOLIMPHYIO TPYIIYy B OCHOBHOM OJHOKJIETOYHBIX
MUKpPOOPTaHU3MOB, Pa3HOOOpa3Hylo Mo ¢opme, pazmepaMm u oOMeHy BemiecTB. OHH
SBIISIIOTCS IPOKAPUOTHBIMU MUKPOOPTaHU3MaMHU.

[Tpu muddepenumannu 6akTepuil MyTeM MUKPOCKOIIMH YUUTHIBAIOT pa3Mephl U
(GOpMBI KJIETOK, WX B3aHMHOE pPaCTOJOXKEHUE, XUMHUYECKHA COCTaB W CTPOCHHE
KJICTOYHBIX CTEHOK, CIIOCOOHOCTHh 00Pa30BBIBATh CIIOPHI M KATICYJIbl, TIOJBHUKHOCTb.

OcHOBHBIMU (opMamMHu OakTepHil, KOTOpbIE dallle BCEro BCTPEUYAOTCH,
SABISIOTCS chepruueckue OakTepun (KOKKH) M MAJIOYKOBUIHBIC OakTepuu (TIaJI0UKH).

K ocnoenvim mopgonocuveckum npusHaxam KOKKO8 OTHOCATCA UX pa3Mepbl
(InamMeTp KOKKOB B CpPEIHEM COCTaBiisieT 1-2 MKM) M B3aMMHOE PacIOJIOKEHHE.
Bzaumnoe pacnonosicenue KOKKO8 onpeodensiemcs HanpasieHuem o00pazosanist
nepe2opodox npu Oenenuu kKiemok. Ecnm mocne neneHusl KICTKH PacXomATcs U
pacnojararoTcs MOOJUHOYKE, TO Takue (OpPMbI Ha3bIBAIOTCA MOHOKOKKAMU WIIH
Mukpokokkamu. Eciaum mpu AelneHuu o0pas3yloTcs CKOIUICHUS, HallOMHUHAIOIINE
BUHOTPAJHBIC TPO3[U, UX OTHOCAT K cmaghunokokkam. KOKku, octaromuecs mocie
JeJIEHUsI B OJHOW IUIOCKOCTH CBSI3aHHBIMU IapaMU, Ha3bIBAIOTCS OUNIOKOKKAMU, A
oOpa3yrolre pa3HoW UIMHBI [ETOYKU — cmpenmokokkamu. COUeTaHnus U3 4eThIpex
KOKKOB, MOSIBJISIFOIIMECS [TOCIIE ACNIEHUS KJIETKH B IBYX B3aUMHO MEPHEHINKYISPHBIX
IUIOCKOCTSIX PECTABIAIOT cO00i mempaxokku. ECiu KOKKY AENATCSA B TPEX B3aUMHO
NEPICHIUKYISAPHBIX TNIOCKOCTAX, TO OHU 00Pa3yl0T CKOIJICHHs KyOu4eckor (hOpMBI -
capyunvl. Kaxk BBITISASAT pa3iuyHble CKOIJICHUS KOKKOB TOJI MHKPOCKOIOM

n300paXeHo Ha pUCYHKe O.
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Pucynox 6. B3anmabie pacmoioskeHHsI KOKKOB: a - MUKPOKOKKH; O - TUTIJIOKOKKH; B -
CTPENTOKOKKH; T - TETPAKOKKH; 1 - CTA(QUIOKOKKH; € - CAPITUHBI

OcHOBHbIMU  MOPGONOSUNECKUMU NPUSHAKAMU NATOYKOBUOHBIX Oakmepuil,
KOTOPBIE OMPEEISIIOTCS IMTyTEeM MUKPOCKOIIUH, SIBJISIOTCS pa3Mephl MAIOYEK (CPETHSS
JUIMHA TIaJoueK — 2 - 7 MKM, guaMeTrp B momepeunuke - 0,5 - 1 MkM), B3auMHOe
pacmojIoXeHNe KIETOK, ClIOCOOHOCTh 00pa30BhIBATh CIIOPHI, MTOABUKHOCTH.

[TamoukoBumHBIE OaKTEpUM MOTYT pacCIOjaratbCs IOOJUHOYKE, TOMAPHO
(Ounnobaxmepuu) n nenovkamu (cmpenmodbaxmepuir).

[Ipy MUKpPOCKONUW JIETKO MOXKHO ONPEIETUTh CIOpOooOpasyromue u He
criopooOpaszyromue GopMbl TAJTOYKOBUIAHBIX OakTepuil. BereTaTuBHbIC KIETKU
XOpOIIO  aICOPOUPYIOT KpacUTeIM Ha CBOEH TMMOBEPXHOCTH U  IOJHOCTHIO
okpammBaroTcsa. O0070YKa CHOpPHI MaJONPOHHWIIAEMa, KPacKd B HHUX IIOYTH HE
MPOHUKAIOT M TOJ] MHUKPOCKOIIOM CIHOPhl MMEIOT BHJI OKPYTJIBIX WJIM OBaJbHBIX
onectamux 3epeH. [lamouku, oOpa3yromniye Cropbl Ha3bIBAIOTCA OAyUIIAMU U
Krocmpuousmuy. Y OaliiII pa3Mep CIOPhI HE TIPEBHIIACT MUPUHY KIECTKH B TIOITOMY
IIpy 00pa30BaHUM CTIOPHI (hOpMa KIETKH HE MEHSAETCS. Y KJIOCTPUIUN TUAMETP CIIOPHI
OOJIBITIC TOJIIIMHBI KJIETKH W MO3TOMY IIPH CO3PEBAaHUU CIIOPHI KJIETKA MprUoOpeTaeT
dbopMy BepeTeHa (eciu CIiopa pacrojaraercs B LEHTpEe KIETKH) Winu OapabaHHOU
Majouky (€CJIM Cropa pacrojaraercs Ha OJJHOM U3 TOJIFOCOB KiIeTkH). Ha pucynke 7

npeacTaBiieHbl MOP(HOIOTHYECKUE PA3HOBUIHOCTH MAJIOYKOBUIHBIX OaKTEPUIA.

N
=

Pucynox 7. Mopdoiiorusi naJlouKoOBUIHBIX OaKTEpHil: a - qurio0akTepuu; O -

CTPENTOO0AKTEePUH; B - OAIMILIBL, T — KIOCTPUANH

31



[Ipn wpeHTHGUKAMKA MATOYEK JAUATHOCTUYECKOE 3HAUECHHE HMEIOT TaKXKe
PaCIOJIOKEHHUE CIIOP B KJIETKaX Oaluiul U KIOCTPUIWHN, HAIMYUE W PACIIOJIOKCHHUE
KT'YTUKOB, CIIOCOOHOCTh 00Pa30BbIBATH KATICYJIbI.

baktepun ™Moryr mnpmoOperath u aApyrue (HOpMBI: U3BUTHIC, KOJBIIA,
IUTACTHUHYATHIE, MPSIMOYTOJIbHBIC, B BUJIE IIECTUYTOJIbHON 3BE3/Ibl, BETBSIIUECS U JIP.

H3eumvie bakmepuu MOTYT OBITH B BUJIE 3aMSITOW — BUOPUOHBI, C HECKOJIBKUMHU
3aBUTKaMH — CITMPHILIBLI, B BHJIC TOHKOW W3BUTOH MAJIOYKH — CIUPOXETHI (pHC.8).
N3BuTHIE hOpMBI MUKPOOOB ONPENEISAIOT HE TOJIBKO MO JJIMHE U IUaMETPy, HO U 10
KOJIMYECTBY 3aBUTKOB.

MuxkobakTepun — TalO4Ku C OOKOBBIMH BbIpocTamMu (BO30OyIUTENN
TyOepKye3a, nmapatyoepkyiesa). Kopunebakrepun HamOMUHAIOT MUKOOAKTEPUH, HO
OTJIMYAIOTCA OT HHUX OOpPa3yIOIIMMHCS Ha KOHIAX YTONIICHUSMH W BKIIOYCHUSIMU
3epeH B muroriazMe (nudrepuiiHas nanouka). Hwurtuateie Oakrtepum  —
MHOT'OKJIETOYHBIE OpPTaHU3MbI, UMEIOIINe PopMy HUTH. MUKCOOAKTEPHUH CKOJIB3SIIIIE
MUKpPOOBI, TI0 (popME HAMOMMHAIOIIME MAJOYKU WM BepeTeHo. [IpocTexobakTepun
MOTYT OBITh TPEYTOJIbHOM WM HHOW (QOpMbI. Y HEKOTOPBHIX: M3 HHUX JydeBas
cumMmeTpusi. CBoe Ha3BaHME TaKW€ OpPTaHU3MBl TMOJYYHUIM 110 HAIAYHUIO
OCTPOKOHEYHBIX BBIPOCTOB — TIPOCTEeK. Pa3MHOXKaloTCs OHU JIeJIEHUEM, WIH
noukoBaHueM. Tak, y TpeyroibHbIX (OPM Ha OJHOW M3 BEPIIMH 00pa3yeTcs Mouka,

KOTOpas MpU JOCTHKEHUN PAa3MEPOB MATEPUHCKOU KIETKH OTAEISAETCS.

a 6 B

Pucynox 8. U3BuThie OakTepun: a — BUOPUOHBI, O — CHUPUILIBI, B - CTUPOXETHI

2. Mopddoaorus unanodaxkrepui
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[MuanoGakrepuu - Mopdosoruuecku pasHooOpasHas U nmoaumopdHas Tpyrmmna
IpaMOTPHUIATENBHBIX dyOakTepuit (puc. 9). OOmme dYepThl uX MOPQOIOTHH
3aKJIFOYAIOTCS TOJIBKO B OTCYTCTBHHM JKTYTUKOB W HAJIMYUU CIM3HCTON O0OJIOUYKH
(TTMKOKANMKC, COCTOSIIUA W3 TenTuaoriukaHa). l{naHoOakTepun BKIFOYAIOT
OJTHOKJICTOYHBIE, KOJIOHUAJIbHBIE U MHOTOKJIETOUHBIE (DOPMBI.

OAHOKJIETOYHbIE LMAHOOAKTEPUH MOTYT OBITh MAIOYKAaMU WM KOKKaMH,
CYUIECTBYIOIIMMHU OTAENIBPHO WJIM B BHUJE arperatoB (KOJOHHUM), B KOTOPBIX OHHU
OOBEIMHEHBI KallCyllaMd WX CIU3bl0. Pa3MHOXKEHHE MPOWCXOIU HCKIIOUNTEITHHO
OMHApHBIM JIENIEHUEM WM T[OYKOBAaHMEM (XPOOKOKKOBBIE IIHAHOOAKTEpUU -
Gloeothece w np.). Hekoropeie 1HMaHOOAKTEPUHM MOTYT  PAa3MHOXKATHCS
MHOKECTBEHHBIM JieJIeHuEM (IUIEBpOKaICoBble IMaHoOakTepun). Ilpu 3Tom BHYTpHU
JEIAIIEHCS KIETKH MOSIBIISIETCS MHOTO MaJIeHBKUX KJIETOK, TaK HAa3bIBAEMBIX OCOIIUTOB
(Dermocapsa u ap.).

MHoroknerounble (OpMbl XapaKTEPU3YIOTCd HUTYATBIMU OOBEAMHEHUSMU
KJIETOK (Tpuxombl). POCT ocyiiecTBisieTCs] MHTEPKATISPHO — MyTEM JEICHUS KIETOK
BHYTPU TPUXOMBI. TPHUXOMBI MOTYT COCTOSITh TOJBKO W3 BETETATHUBHBIX KIIETOK
(HuTYaTHIC IIMaHOOAKTepHUK Oe3 rereporucT — Lyngbya u np.), ¢ nuddepeHnmanmei
KJIETOK ¢ oOpaszoBanuem rereporuct u akuHeTtoB (Nostoc u gap.). BerBsmmecs
TPUXOMBI BOSHUKAIOT B pE3yJIbTAaTe Pa3HbIX IPUUKH, B CBSI3U C YEM Pa3IMyaloT JIOKHOE
¥ WCTUHHOE BeTBIeHHE. K MCTUHHOMY BETBIIEHHIO MPHUBOIUT CIIOCOOHOCTH KJIETOK
TpUXOMa JI€JIUThCSI B Pa3HbIX IUIOCKOCTSAX, B pPE3yJibTaTe€ YEro BO3HUKAIOT
MHOTOPSTHBIE TPUXOMBI WU OJHOPSAIHBIE HUTH C OJHOPSIIHBIMH K€ OOKOBBIMU
BeTBAMH. JIO’)KHOE BETBJICHHE TPUXOMOB HE CBS3aHO C OCOOCHHOCTSIMHU JEJICHUS
KJIETOK BHYTPU HHUTHU M SIBISETCS PE3yJbTAaTOM MPUKPEIUICHUS WIM COCAHUHEHUS

Pa3HBIX HATEW MOJ YTIIOM APYT K IPYTY.

3. Mopdoaoruss MUKpOCKONUYECKHUX IPUOOB
Mukpockonudeckre rpuObl OTHOCATCS K JOMEHY (HaIIapcTBY) JYKapHoT,

HapCTBY FpI/I6OB, OTACIY NCTUHHBIX IpH6OB " ABJEAIOTCA MPCACTABUTCIIAMH TPEX M3
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YeThIPEX KJIacCOB: (PUKOMMIIETOB, aCKOMUIIETOB U AeiTepomulieToB. [IpencraBurenu
1apcTBa rpuOOB SBISIOTCS a’pOOHBIMM MUKPOOPTaHU3MAaMH WU MO THUITY MHUTAHUSA

OTHOCATCA K

Gloeobacter Synechococcus Gloeothece

Gloeocapsa

Dermocarpa

*"”Q‘ $$ﬁb “ "ﬂﬂn Cylindrospermum
Spirulina e l"‘ B Chas
S QMG Zides cin: = - Calothrix
QLRI

Oscillatoria

Lyngbya Fischerella

Pucynox 9. Mopdosnorus nimaHo0akTepui.

XeMOOpTraHoreToporpodaM. boNbIIMHCTBO TPUOOB — canmpopuThl, HO HEKOTOPHIE
BBI3bIBAIOT 3200JI€BAHUS U SBIISIOTCS Mapa3uTamH.

BereratuBHoe Teno rpuOoB HasbIBaeTcs Mmuyenuem. MHUIENIUA COCTOUT W3
MHO’KECTBa IEpeIICTAIONINXCd HUTEH-TpyOOUeK, Ha3bIBaeMbIX cugamu. Jnamerp
rudoB, konedmercs oT 5 1o 50 MxM. B 3aBUCHMOCTH OT CTPOEHUS MUIICIUS TPUOBI
JIEJSITCS. Ha BBICIIME W HU3MIKE. Y BBICIIUX I'PpUOOB TU(BI pa3ieieHbl NeperopoaKkaMu
(cenmtaMu) B LIEHTpPEe KOTOPBIX HMMeeTcs Oosbiuas mopa. B kmacc ¢ukomuiieron
OOBEOUHAIOTCS HM3IIME TpHObI, TMPEACTABUTEIN KJIACCOB ACKOMHIIETOB U

HGﬁTGpOMHH@TOB ABJIIFOTCA BBICIITMMU I‘pI/I6aMI/I.
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['pubsbl — 3TO YenoyumHble MUKPOOPTaHU3MBL. DTO 3HAYMT, YTO OHU PACTYT U
IIPU STOM MPOUCXOJST ACTICHUS sIIEeP, HO HE MPOUCXOAUT KICTOUHBIX AefieHuil. Takum
oOpa3oM, BEreTaTUBHOE TEJIO TIpuda MpeacTaBiIsieT CcoO00H OJHY OOJbIIYIO
MHOTOSIIEPHYIO KIIETKY.

Bce Mukpockonuueckue rpudbl MOTYT pa3MHOXKAThCsl BETETAaTUBHO KYCOUKOM
MULEINS.

ITpu GecnosoM pa3MHOKEHUH Y (PUKOMULIETOB 00Pa3yIOTCS CHOPAHSUEHOCYbL, A
y ACKOMMLETOB — KoHuouenocyvl. JIeNTEpOMHULIETHI MOTYT pPa3MHOXKATbCA
MHO20KAEMOYHbIMU KOHUOUAMU.

DUKOMULIETHI U ACKOMHULIETHI SIBIISFOTCS cO8EPULEHHbIMU 2pubamu. ITO 3HAUUT,
YTO TMPEACTABUTEIM JTHUX KJIACCOB MOIYT pPa3MHOXATbCA IOJOBBIM IIyTEM.
JleUTepOMHILIETEI OTHOCATCS K HECOBEPUIEHHBIM SPUOAM.

Mopdosiornueckue ocoOeHHOCTH TPUOOB Pa3IMUHBIX KJIACCOB MPEACTABICHBI
Ha puc. 10.

Poxg Mucor ortHocuTcs Kk Kiaccy (UKOMMIIETOB. OTH TIpUOBl HMMEIOT
HECeNTUPOBaHHBINA MULIEANH. OHU MOTYT Pa3MHOKaThCsl OECIOJIBIM U ITOJIOBBIM IIyTEM
c oOpazoBanmnem ciopanrueroctes (puc. 10a). CHapy»u ciopaHTHii TOKPHIT TOHKUMU
HIMIIaMU U3 KPHUCTAJUIOB HIaBEJIEBOKHUCIOro Kanblius. [Ipu co3peBaHuU CIOpaHTHit
pa3pbIBaeTCs, CIOPAHTUECHOPhl BBICBOOOXKIAIOTCS U PA3HOCATCA BO3IYIIHBIMU
notokamu. Ha cniopanrueHociie mnocie ocBOOOKIEHUSI CIIOPAHTUsl OT CIIOP OCTaeTCs
KOJIOHKA, a B HW)KHEW €€ 4acTH — BOPOTHHK. L[BeT Muuenanss MyKopoBbIX I'puOOB

BHayvaJie OeJblii, 3aTeM CepOBATO-0JIMBKOBBIN, BUJ — BOMJIOKOTOI00HBIH.

Pucynox10.Mopdomornueckre 0COOEHHOCTH TPUOOB Pa3IMYHBIX KJIACCOB: A -

Mucor;
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0 - Penicillium; B - Aspergillus; r - Alternaria

[MpencraButenmn pomoB  Aspergillus u Penicillium otHocsTcs K Kiaccy
ACKOMHIIETOB, KOTOPBI OOBEIUHSET BBICIINE MHUKPOCKONMUYCCKHAE COBEPIICHHBIC
rpubOsl. [lpu OecrosioM pa3sMHOKEHHH C TOMOIINBIO CHOpP 3TH TPHOBI 00pasyroT
koHuaueHocusl (puc. 10 6, B). Acmeprwuibl M TEHUIMIIIBI OTHOCATCS K
MJI0IOCYMYAThIM TpuOaM. DTO 3HAYMT, YTO MPH IMMOJOBOM Pa3MHOXEHUU y HUX HA
CTEIMAIbHBIX TUIOJOBBIX Telax 00pa3yrTCsl aCKH (CYMKH), B KOTOPBIX HaXOIsATCS 8
acKoCTop.

K pomy Penicillium oTHOocHTCS 0KOJI0 TIOJIOBUHBI BCEX IJICCHEBBIX IPUOOB. DTOT
rpud MMeEeT BETBSIIUICS CENTUPOBAHHBIA MHIIEIUN (IuaMeTp TUPOB — 2-3 MKM) U
CEeNTUPOBAHHBIC KOHUIAMCHOCIB (HAIIOMHUHAIOT KHCTOYKH), KOTOphICE Ha KOHIIC
Pa3BETBIISIOTCA B BUJIE OTPOCTKOB — CTepUrM. OT HUX OTXOJSAT KOHUIUU, COCTOSIIIHE
U3 1enoyek crop. B 3aBucMMOCTH OT BUJA KOHUAMM MOTYT OBITH Pa3HOTO I[BETa
(6esnble, 3e7IeHbIC U OP. ).

I'pudsr poaga Aspergillus macuuteiBaroT 6osee 200 BUIOB. DTH IpUOBI UMCIOT
XOpPOIIIO Pa3BUTHIA  BETBSALIMKUCS MUUEIUA € MHOTOYHMCIEHHBIMH  CENTaMHU.
KoHuaueHocipl HeCenTHUPOBAHbI, BEPXHUE MX KOHIIBI TPYIIEBUIHO WM IIAPOBUIHO
pacIIMpeHbl B BUjie HEOOIbINON royioBKU. Ha rosioBke pacrnosnaratorcs KeriaeoOpa3Hbie
CTEPUTMBI C IIETIOYKaMH KOHHJIWW, KOTOpPhIE HAMOMHUHAIOT CTPYHUKH BOJIBI,
BbUIMBAtoIMecs u3 jeiiku. KoHuauu acmepruiuioB MpU CO3PEBAHUU MPUOOPETAIOT
Pa3TUYHYI0 OKPACKY, YTO HAPSAIY C IPYTUMHU MPU3HAKAMHU OTPEISIIET UX BUIOBYIO
MIPUHAIJICIKHOCTD.

I'pubbr poma Alternaria oTHoCATCS K KJ1acCy HECOBEPIICHHBIX TI'PHOOB —
JNEUTEPOMHULIETOB. JTO BbICIIUME TpUObl. OHU MMEIOT CENTUPOBAHHBIA MULEIUN U
KOPOTKHE  HECENTUPOBAHHBIE  KOHHMJIMCHOCIBI, HA  KOTOPBIX  HAXOMSTCS

MHOTOKJICTOYHBIC KOHUIWU TPYIIIEBUIHON WM JTUMOHOBUAHOM hopmal (puc. 10).

4. MopdoJiorust Apox:Kei
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pooicoicu — STO BBICIINE OJTHOKJIETOYHBIE TPUOBL. BOIBIIMHCTBO IposoKen
OTHOCHUTCS K JIBYM KJIaccaM TprOOB — aCKOMUIIETAM U ICUTEPOMUIIETaM.

Mopdonoruyuecku Apoxcku pazHooOpa3Hbl. OHU OTIMYAIOTCS APYr OT Apyra
pasmepamMu U (HopMoii KIETOK. PasmMepsl KIETOK APOXKKEH B 3aBUCUMOCTH OT BHIA
BApbUPYIOT B CIEAYIOMMX Tpeaenax; ot 2,5 1o 10 MxM B nionepedynuke u ot 4 1o 20
MKM B JUIMHY. Mopdonorudyeckoe pazHooopaszue GopM ApoioKer H300pakeHo Ha
pucynkel 1.

@opma H pa3Mepsl JIPOMOIKEBBIX KIETOK 3aBUCAT OT BHUOA, BO3pacTa,
MUATATEJIbHOU CpeJibl, CIOc00a KyJIbTUBUPOBAHMSL.

B 3aBucuMocTH OT BHAA JAPOAKKH BEreTaTUBHO MOTYT Pa3MHOXKATHCS
MMOYKOBAaHUEM (TaK Pa3MHOKAIOTCS JIPOKIKU OBATBHON (hOpMBI), OWHAPHBIM JICIICHUEM
(XapakTepHO ISl JPOXOKEW HUIMHIPUYECKOW WM TMaJOYKOBUIHOW (DOPMBI) WIH
MOYKYIOIIUMCSL JieJiecHneM. KpoMe BEreTaTuBHOTO pa3MHOXKEHUS, HOPOXKKU —

ACKOMHUICTBI MOI'YT Pa3MHOXKATbCA II0JIOBBIM IIYTCM C 06p330BaHPICM ACKOCIIOP.

Pucynox 11. ®opMbI IpOKKEBBIX KIETOK: a - OBaJbHas SUIIEBUIHAS; O -
UJIMHIPUYECKAs; B — allUKYJIATHAsS; TUMOHOBUJIHAS; T — CTPEJIOBUIHAS, [T —
TpEYyrojbHas; € — CEpIIOBHU/IHAS;

’K — KOJIOOBHIHAS, 3 — MULIECJIEBUIHAS
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A W NN

o1

3aganue

. O3HaKOMUTBHCSA ¢ MOP(POJIOTHEN MUKPOOPTaHU3MOB.

. [IpoBecT MUKpPOCKONMPOBAHUE IPENAPATOB MUKPOOPTaHW3MOB U YCTAaHOBUTH K

KakuM MOp(oJoruyeckum popMaM OHU OTHOCSTCA.

. Ha6J'IIOI[aCMI>IC o4 MUKPOCKOIIOM KapTHUHBI 3apUCOBATH U CACIIATH 3aKJIFOUCHUC O

MOp(dooTHH HMCCIEAOBAHHBIX YUCTHIX KynbTyp. llog pucyHkamu HEoOXoAuMo

YKa3aTb YBCIIMUCHUC U ITIOAIIUCATb HA3BAHUC N3Yy4aCMOI'0 00BEKTA.

KOHTpOJIbHLIe BOIIPOCHI

. Yro yuutsIBatoT npu quddepeHuranun 6akTepuil myTeM MUKPOCKOIHH?
. UTO OTHOCUTCS K OCHOBHBIM MOP(OJOrHYECKUM MPU3HAKAM KOKKOB?
. Kakne ckornenuss KOKKOB pa3indaroT?

. UTO OTHOCHTCSI K OCHOBHBIM MOp(bOHOI’I/I‘IGCKI/IM I[IPpU3HaAKaM ITAJIOYKOBHAHBIX

OaxkTepuit?

. Kakue ckomenus BBIACIIAIOT Y ITAJIOYKOBHUIHBIX 6aKTepHﬁ?

.Kak 1npu MHKpPOCKONUM MOXHO OMNPEAEIUTh CIHOPOOOpasyrolue U HE

criopooOpasyroiue GopMbl MATOYKOBUIHBIX OaKTepuii?

. Kakue ocobennocTi Mmophoinoruu uMeroT 1MaHoO0aKTepuu?

. Ilepeuncnure oTIUUMTENBHBIE OCOOCHHOCTH rpuboB poma Mucor, Penicillium,

Aspergillus, Alternaria.

. Kakue Mmopdonornueckrie opMbl U3BECTHBI AJI TPOKKEN?

JlaGopaTopHasi padora Ne 5

IIpuroroBiieHue PUKCUPOBAHHBIX NIPENAPATOB MUKPOOPraHusMoB. Ilpocreie u

au(ppepeHIMPOBAHHbIC MeTOAbI OKpamuuBanusa. Okpacka 0akrepuii no I'pamy
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Lleab paGoThbl: OCBOUTH TEXHUKY IPUTOTOBJICHHS (PUKCUPOBAHHBIX IIPETIapaToOB
MUKpPOOPTaHU3MOB, TO3HAKOMHUTBCA C TPOCTBIMU U U epeHIIpOBaHHBIMU
METOJIaMH OKPACKH IPENapaToB.

MarepuaJbl u o0opynoBanme: KYJIBbTYpbI MHKPOOPTraHU3MOB,
OAKTEpUOJIOTUYECKUE TETIIM, NPEIMETHBIE CTEKJIa, MeHIMaH(QHOJIETOBbIN, pacTBOP

.HIOI‘OJI}I, CIINPT, (I)YKCI/IH, BOJa, JIOTOK AJIA OKpAaCKH, CIIMPTOBKHU, MUKPOCKOII.

OcHOBHBIE N0JIOKEHUS

dukcanus - 006paboTKa )XKHUBOTO 00BEKTA, KOTOPask 1aeT BO3MOXHOCTh OBICTPO
npepBaTh TEUCHHE >KU3HEHHBIX IPOIIECCOB B OOBEKTE, COXPAaHUB €ro TOHKYIO
CTPYKTYpY. B pe3ynbrare dpukcanuu KI€TKH MPOYHO MPUKPEIUISIOTCS K MPEIMETHOMY
CTEKJIy U Jyudllle MpoKpalrBaroTcs. B nensax 6e3omacHocT ¢puKcays Heo0Xoauma B
citydae pabOoThl C TATOT€HHBIMU MUKPOOPTaHU3MaMH.

N3yyenue wmopdosaoruu MUKPOOPraHU3MOB B OKPAIIEHHOM COCTOSTHUU
HanOoJsiee paCIPOCTPAHEHHBIN U YIOOHBIM METOJT B MUKPOOMOJIOTHH, T.K.:

-MI03BOJIIET H3YyYUTh MOPQOJIOTHUECKHE OCOOCHHOCTH MHKPOOPTaHU3MOB,
HaWTH pa3inuusi MEXIy HUMH, a UHOTIa U TOYHO OINPEEIUTh U3y4yaeMblii 00BEKT;

-y700€H B IPaKTUIECKOM paboTe, T.K. 3HAYUTEIHHO JIeTYe UCCIIeI0BATh YOUThIC
MUKPOOPTraHU3MbI, YEM JKUBBIE;

- JIETKO JOCTYTEH Oyiarogapsi IpOCTOTE TEXHUKU OKpAITUBAHMUS.

1. TlpurorToBiieHHEe OKPAIlIEHHOTI'0 NpenapaTa

1.1. Texnuka oT6Opa YMCTHIX KYJbTYP MUKPOOPTraHU3MOB

OT6op TpoO YHCTBIX KyIbTYp OakTepuil U APOAOKEH, KOTOPHIE BBIPACTAIOT HA
MIOBEPXHOCTH IJIOTHOM Cpe/bl B BUJIE Ma3e00pa3HOTO HaJIeTa WU B JKUIKOH cpeie
BEIYT B CJIEIYIOIIEH MOCIEA0BATEIbHOCTH:

1) VOenuthcs, 4TO y BAC UMEETCS BCE HEOOXOAMMOE ISl pabOTHI.

2) 3aXurarmT CHUPTOBKY.

39



3)

4)

5)

6)

7)

8)

Yamky ¢ KyapTypoil (mim npoOupKy) MOMEIIAIOT B JeBYI0 pyKy. [IoBepXHOCTH ¢
HAJIETOM MHKPOOPTaHMU3MOB JI0JKHA ObITH 0OpallieHa BBEPX U XOPOIIO BUIHA.
[leTnmio nepkaT BEPTUKAJIbHO B IUJIAMEHU TOPEIKM M NPOKAJIUBAIOT JIOKpacHa,
3aTeM HaKJIOHSIOT M OOXKHUTaloT MPUMBIKAIONIYI0 K HEM METaUIMYECKyI0 4acTb
neTJIeAepKaTes.

[TpuoTtkpeiBatoT yamiky Iletpu (OTKpbIBatOT MPOOUPKY, Ui ATONO MU3HHLEM U
O€3BIMSAHHBIM TAJIBLIEM MPABOW PYKH MPHKUMAIOT K JIAJJOHU HApPYXHYIO 4acTh
BaTHOW MPOOKH, BBIHUMAIOT €€ U3 NPOOMPKH U JAepkKa B TAaKOM IOJIO)KEHUHU, HE
KacasCh OKPYXKaIOIUX MPEAMETOB, a Kpas OTKPBITOM MPOOKH OOXHUraioT B
TUTAMEHU TOPEIIKH).

OCTOPOKHO BBOJAT CTEPUIIBHYIO METIIO B IPUOTKPHITYIO YAIlIKy MM MPOOUPKY C
KyJIbTYpOll M OXJIQXJAIOT €€ O CTEHKH MNPOOMPKH WM TMPUKOCHYBLIUCH K
OUTATEIbHOW cpene, CBOOOAHOW OT MMKPOOPraHM3MOB. 3aTeM, JIETKUM
JIBUKEHUEM OCTOPOKHO OTOMPAIOT Hehonabuioe KOINIECTBO MUKPOOHON MaccChl ¢
MOBEPXHOCTU CPEIbl WIM KaIUII0 XKUAKOCTH C KJIETKaMd. BpiHMMas metimo u3
Yalllky WIK NPOOUPKH, CIEIAT 3a TEM, UTOObI OTOOpaHHBIA MaTepHall He KacaJycs
CTEHOK, Y METJI HE OKa3aJlach HaJl IIIaMEHEM TOPEJIKH.

3aKkphIBAlOT 4Yamiky (WiId TPOOUPKY, NJIi ATOTO CHOBA OOXKMTAIOT B IUIAMEHU
TOpeJIKM Kpall NpoOUpPKH, 3aT€M, JIETKUM KPYTOBBIM JIBH)KEHUEM, OOKUTarOT
BaTHO-MAapJICBYIO MPOOKY U 3aKPBIBAIOT MIPOOUPKY).

Yamiky ¢ KyJbTypoll OTOJIBUTAIOT B CTOPOHY (IIPOOMPKY CTaBST B IITATHB), a

W3BJICUCHHBIN MaTepura UCIIOJb3YIOT AJIA IIPUTOTOBJICHUS ITPpCIIapara.

1.2. [IpuroroBieHne Ma3Ka.

Ha cepeauny 4ucToro 00€3KUPEHHOTO CTEKJa (0151 00e3CUpu8anusi CmeKoil

UCNONB3YIOM CMECh IMAIOHA U cepro2o d¢hupa 1:1) HAHOCAT Karuiio BOAbL Jlis

IIPOBCPKHU HYHCTOTBI CTCKJIA Ha C€I0 IIOBCPXHOCTb HAHOCAT KaIlJIk0 BOJBI. HpI/I

JOCTaTOYHOM OO€3’)KMPHUBAHUM KallJlsl pacTeKaeTcss paBHOMEPHO M HE coOMpaeTcs B

BBIITYKJIBIC, MCIJICHHO BBICBIXAOIIUC ITY3bIPbKH. BepyT CTCKJIa IIMHOCTOM HJIN
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aKKypaTHO 3a Tpanu. [IpokaneHHO# OaKTEpUOIOTHUECKONW NETIeH U3 MPOOUPKH (MiH
yamku [letpu) 6epyT HEOONIBIIOE KOTUYECTBO MUKPOOHON MAacchl U BHOCAT KAarlIio
BoibI (11.1). Kamto ¢ uccneayemMpiM MaTepraaoM TIIATEIBHO pa3MasbIBaIOT METIEH 1O
CTEKITy TOHKUM CJI0eM (MO0abKO Npu 5mom ycao8uu npenapam y0ooeH Oisi U3yYeHust)
TaKuM 00pa3oM, YTOOBI penapar PacupeuesuIICs Ha IUIOIIAU IIPUMEPHO 2-3 cM2,
DakTeprOIOrMYecKy0 METII0 NPOKUIAlT Ha IUIAMEHH TOPENIKH UL
crepuwin3anuu. Jlajee Ma30k cymaT Ha BO3AYyXE NP KOMHATHOM TEMIIEpaType WA
py c1abOM HarpeBaHUU, JeprKa MpenapaT BHICOKO HAJl IIIAMEHEM TOPENKU (cuivHoe
Hazpesanue npenapama Modcem HpUeecmu K Koazyasayuu 0enKos, uckaxcarouell

cmpykmypy u ¢oopmy Knemox). BeicylieHHbIN Tpenapar GUKCUPYIOT.

1.3.®ukcanus Ma3ka.

Ee npoBoasT Haj MjaMeHeM ropesiky P UCCIeA0BaHUH (DOPM KIIETOK WIIH TIPH
MOMOIIM XUMUYECKUX COCIMHEHUN ISl U3YYEeHHS] BHYTPEHHEH CTPYKTYphI KIeTOK. B
MEepBOM ciyyae npenapar 3-4 paza NpoBOISAT HUKHEHW CTOPOHOM uepe3 Hauboiee
roOpsiYyI0 4acTh IUIAMEHH TOPEIIKU (Ha epanuye céemiou u memuou e2o yacmu). Bo
BTOPOM CJIy4ae MCMOIb3YIOT (hOpMaUH (BBIIECPKUBAIOT HECKOJIBKO CEKYHJ), alle€TOH
(5 mun), sTroBbI# (10 - 15 MuH) 1 MeTHIIOBBI#H (2-3 MuH) criupT. J{71s aTOrO hrkcarop
HAJMBAIOT HA Ma30K WM Tpernapar MOrpyXarT B (PUKCHUPYIONIYIO >KUJIKOCTh Ha
ONpEeaEICHHOE BpEMS.

Lens dukcammm:

- YMEpPTBUTH KJIETKH MUKPOOPTaHU3MOB U ClieJaTh WX 0€30MacHBIMU (UTO
0COOEHHO Ba)XHO MPHU pabOTe C MATOT€HHBIMU MUKPOOPTaHU3MAaMHU );

- 3a(UKCUPOBATH (3aKPEMUTH) MA30K Ha CTEKJIE (UTOOBI OHU HE CMBIBAIHCH
MIPU OKPAIIMBAHUH);

- VIY4IIUTh  OKpAaIlIMBaHWE, TIOCKOJIbKY MEPTBBIE KJIETKH JIydIle

a7ICOpOUPYIOT HA CBOEH TTOBEPXHOCTH PA3IUUHBIC KPACUTEIIH.

1.4. OxkpamuBaHue npenapara.
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MexaHu3M OKpackd MHKPOOPTaHM3MOB ABISAETCA  (U3UKO-XUMHUYECKUM
nporeccoM. CoequHeHnEe MUKpOOa C KpPackKoi, B OOJBITMHCTBE CIy4aeB, SBISCTCS
CTOMKMM M HE IIOAJNACTCS pPa3pyLICHUIO WM TNPOCTOMY BBIMBIBAHUIO BOJOM.
Pa3nuuHble BUBI MUKPOOPIaHU3MOB MO-PA3HOMY PEAarupyroT C OJHUMH M TEMH XKE
KpPacUTEISIMHU, 4YTO CBHJETEIBCTBYET O HEOAMHAKOBOM XHMHYECKOM COCTaBE MX
IPOTOIUIA3MBI.

[Ipu okpammBaHUM Ma3Ka IpernapaT MOMEIIAIT Ha npenaparoaepxarens. Ha
Ma30K HAHOCAT HECKOJBKO Kareib Kpacutens. [IponoinKuTenbHOCTh OKpalIvuBaHUs
cocTaBJIsIeT 1-5 MUH B 3aBUCMMOCTHM OT LEJIM OKpallMBaHUS W BUAa Kpacutens. Ilo
OKOHYAHHMM OKpAalIMBaHUA IMpenapaT NpOMBIBAIOT BOJOM, PUIBTpOBaIbHON Oymaroun
YIAISIOT BOJY, MOJACYIIMBAOT HA BO3yX€ U MUKPOCKOIIUPYIOT.

CrocoObl OKpalMBaHUs MUKPOOPTaHU3MOB JIENIATCA Ha MPOCTHIE M CIOXKHBIE

(muddepeHIpoBaHHbIE).

Ilpocmoit memoo okpawiueanus npenapama.

Vcronb3yroT OWH BUJ KPacUTEINs, HAPUMEP, METUIICHOBBI CUHUN, (DYKCHH
reHIaH (PUOJETOBBIN, B IMIEIOYHBIX WA KapOoIoBbIX ((heHOIBHBIX) pacTBopax. [Ipu
ATOM IMPOKPAIINBAETCS BCS KJIeTKa. MeTo 1 MO3BOJISIET OBICTPO O3HAKOMUTHCS C OOIICH
MopQoJorueir MUKpoOOB.

Jugppepenyupoeanniit memoo oxpawiueanus.

Meton ocHOBaH Ha OCOOEHHOCTAX (PUBUKO-XUMHUYECKOTO CTPOCHHS KJICTKU U
MPUMEHSACTCS IS JACTAIBHOTO M3YYCHHS €€ CTPYKTYphl, a Takxke JUIs
muddepeHnranuu JTaHHOTO MUKPOOPTaHU3Ma OT APYTHX.

Hcronb3yroT HECKOJIBKO KpacUTENIeH, TIPH 3TOM OTAEIbHBIC CTPYKTYPHI KIICTKH
OKpAIIIMBAIOTCS Pa3HBIMM KpacuTeIsIMH (OKpacka 1o I'paMMy, okpacka criop u jp.).

Knaccugpukayusa kpacumeneii:

1) ocnosnvle v kucavie (IEpBbIC BCTYNAIOT B PEAKIIUIO C BEIIECTBAMH OCHOBHOM

NIPUPO/IBI; BTOPBIE - KUCIOTHOM; T.K. B OenKax ecTh u ocHoBHBIC (-NH>) kucnotHsie (-
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COOH) rpynmsl, KIETOYHBIE CTPYKTYPhI XOPOIIIO OKPAIIUBAIOTCS U TEMH U IPYTHMH
KPaCHUTEIISIMH);

2) nozumuenwle (OKpaIIUBaOT KIIETKH MUKPOOPTaHU3MOB U IPYIHe 00BEKThI) U
HezamuéHble (OKPAaIIUBAIOT MPOCTPAHCTBO, OKPYKAIOIINE KIETKA MUKPOOPTraHU3MOB,
B PE3yJIbTAaTe KJIETKHU BBITJISIAT CUITyITaMU Ha OKPAIlIeHHOM (hOHE).

Jlnst u3ydeHUs BHYTPEHHEIO CTPOEHUS MHUKPOOHBIX KJIETOK MPUMEHSIOT
CHeIHaIbHBIE CTIOCOOBI OKPACKHU - IUTOXUMHUYECKHE METObI UCCIe0BaHusI. MHOTHE
U3 3TUX METOJIOB UCIOJIB3YIOT C TUArHOCTUYECKOMN IEIIBIO.

2. Okpacka KJ1eTOK MUKPOOpPranusmos no I'pamy.

MeTon OCHOBaH Ha pa3iMYMM B XUMHUYECKOM COCTaBE KJIETOUYHBIX 000JOUYEK
MUKpOOHBIX KieToK. CyTb MeToja: B KJIETKaxX OJHUX BHUJOB MHUKpPOOPTIaHH3MOB
00pa3yloTcs HEpaCTBOPUMBIE B CIUPTE COEMHEHUE HO/Aa C OCHOBHBIM KPacUTENEM, a
y JPYTHX BUAOB 3TO COEIMHEHUE MOSBISAETCS BPEMEHHO U ITociie 00pabOTKH CIIUPTOM
pacTBopsieTcsl. MUKpPOOPraHu3Mbl IIEPBOM TPYIIIBI - TPAMITIOJIOKHUTENBHBIC; BTOPOU -
rpaMmoTpuiaTenbabie. [103ToMy Bce OakTepru o CBOEMY OTHOUIEHUIO K 3TOMY METOTY
JENSATCS Ha JIBE TPYIIBI: OKpalluBaroTcs 1Mo ['pamy (rpammoioKUTENbHEIE,
IPAMIIO3UTUBHBIE) U HEOKpAIIMBAIOTCS (rpaMOTpULATEIbHbIE, T'PAMHETAaTUBHbIE).
JlaHHBII TPU3HAK SIBIISIETCS] BAXKHBIM B JUATHOCTUKE OAaKTEpUi, MOATOMY 00s13aTEIHHO

YKa3bIBACTCA B UX XdAPAKTCPHUCTHUKC.

2.1. Texnuka oKpacku:

1) mpUroTOBUTH MA30K MCCIIEAYEMOU KYJIbTYpbI, BRICYIIUTh U 3a(DUKCUPOBATH
HaJ| TUIAMEHEM CIIUPTOBKH;

2) okpacuTh B TeueHue 1-2 MUH pacTBOPOM TEHIIHaHa (PUOJIETOBOTO (OCHOBHOM
KpacHTEb), KPACUTEIb CIUTH B JIOTOK (IIperapar BOJ0W He MPOMbIBAIOT!);

3) HaHectH Ha Ma30k | karumo pactBopa Jlroroins (0 MOJHOTO MOYCPHEHUS
Maska - 1-2mMuH);

4) Ha"ectu Karuo cnuprta Ha 15-20c¢, HEempepbIBHO MOKayMBasi CTEKIO (IIPU

MIPEBBINICHUH YKa3aHHOTO CPOKA 0OECIIBEUMBAIOTCS M TPAMIIONIOKHUTEIIbHBIC KIIETKH);
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5) mpenapart NpoMbITh BOJO;

6) OKpacuTh B T€UeHHE 2-3MHUH (PYKCUHOM (JIONOJHUTEIbHBIN KPACUTEIb);

7) mpemapar TPOMBITH BOJOM (KpacHTENb CMBIBAIOT cJlaboil cTpyed [0
o0ecLIBEUHBaHUSI CMBIBHOW BOJIbI, IPH 3TOM CTEKJIO JAEPKAT B HAKJIOHHOM MOJIOKEHHUH
HaJ JIOTKOM), aKKypaTHO MPOMOKHYTh (PUIBTPOBAILHON OyMaroil 1 ucciie1oBaTh Mo
MUKPOCKOTIOM C UMMEPCUOHHON CHCTEMOI.

[Ipn MUKpPOCKONMPOBAHUHU T'PaAMIO3UTUBHBIE MUKPOOBI MPUOOPETAIOT TEMHO-
(UONETOBBIN IBET, @ TPAMHETaTUBHBIE - OKPAIIMBAIOTCSA B I[BET JOMOIHUTEIHHOTO

Kpacutens - GyKCuHa.

3aganme:
1) IIPUTOTOBUTH 151 3a(UKCUPOBATH 3mazka: IPaMIIOJIOKUATEIIBHOM,
IPaMOTPULATENIBHON U HEU3BECTHOU KYJIBTYP;
2) mpoBECTH OKpalIMBaHUE BCEX MA3KoB 110 ['pamy;
3) ompenenuTh OTHOIIEHHE HCCIEIYEMON HEU3BECTHOM KYyJIbTYpPhl K OKpacke IO
I'pamy;
4) 3apucoBath npenaparsl ¢ KJIETKaMHU B paboudeld TeTpaiu;

5) caenatb BBIBOJIBI 1O padoOTe.

KoHTpoJsbHBIE BONIPOCHI

1. B yem 3aximrovaercst pukcanusi KJI€TOK B MUKPOCKOTTHH?

2. Kakme mpenmymiecTBa MHKPOCKOMUYECKOTO HM3YyYEHUS  OKpPAIIEHHBIX
MpenapaToB MUKPOOPTaHU3MOB?

3. [Ilepeuucnure otampl 0TOOpPa YHCTBIX KYJIBTYP MHUKPOOPTaHW3MOB |
MPUTOTOBJIEHUS Mpenapara AJii MUKPOCKOITUPOBAHUS.

4. Kakumu criocob6amMu MOXKHO 3a(DUKCUPOBATH KIETKH MUKPOOPTaHU3MOB?

5. Kakue nienm mpecnenyer duxcarus’?

6. IloueMy pa3nuyuHbIe BUJIbI MUKPOOPTaHU3MOB MO-PAa3HOMY PEarupyroT ¢ OJHUM

U TE€M K€ Kpacutenem?
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7. Kakue croco0bl OKpammBaHus MUKPOOPTaHU3MOB BBIICTISIOT?

8. Ha xakue rpynmsl A€TSAT KpacuTeIu?

9. Ha yem ocHoBaH metof okpacku no I'pamy? Kak neasitT MUKpOOpraHu3Mbl B
pe3yabTare okpacku o ['pamy?

10. Kakue stamnsl BeIAENIAIOT IpU oKpacke no I'pamy? Ha uro obOpamaror ocoboe

BHUMAaHHUE B 3TOM TEXHHUKE?

JlaGopaTopHnasi pabora Ne 6

I/ICCJIeIIOBaHI/Ie MHUKPOOPTaHU3MOB B )KUBOM COCTOSTHUH

Leab padoTbI: HCCIEIOBATh UBBIE KIETKM MHKPOOPTraHM3MOB METOIAMH
Pa3qaBICHHON U BUCAYEH KaIUIH.

MartepuaJibl 1 06opyaoBanue: npodbupku (vim yamku Iletpu) ¢ kynerypamu
OakTepuil, MUKpOOHOJIOTUYECKUE TIETIH, IPEIMETHBIE CTEKIIA, IPEIMETHBIE CTEKIIA C
JIYHKOM, MOKPOBHBIE CTEKJIA, KPACUTEIb HEUTPAIbHBIN KPACHBIM WIIA METHUIIEHOBBIN

cunuit (0,0001%), MEKpPOCKOTI, CIIUPTOBKH.

OcHOBHBIE NT0JI0KEHHUS

HccnenoBaHne MHUKPOOPTraHU3MOB B KUBOM COCTOSIHUM IPUMEHSIOT IS
BBISIBJICHUSI WX TOJBUKHOCTH, HAOJIOJCHUS 3a pa3MHOKEHHUEM, OOpa3oBaHUEM U
MPOPACTAHUEM CIIOP, YCTAHOBJICHHUSI PEAKIIMM MHUKPOOPraHM3MOB Ha XHWMHUYECKHUE
coeuHEeHUs W (¢u3udeckue (HAKTOPhl BO3JACHCTBUS, HM3YUYCHHS Pa3MEpPOB KIICTOK,
ONPEAECITICHUS 3aaCHBIX BEIIECTB B KIIETKE.

N3y4yenne MUKpOOOB TTPOBOJIAT B HEOKPAIIIEHHOM COCTOSTHUU WJIM UCTIOJIb3YIOT
CIPUKU3HECHHBIE» - BHUTAJbHbIE — KpacuTenu. [IpMKU3HEHHBIMU KpacUTEISIMU
SIBJISIFOTCSI METUJICHOBBIN CUHMM, HEUTPAJIbHBIN KpacHbIM B KOHIeHTpauusax ot 0,001
10 0,0001%.

HC}IOCT&TK&MI/I METOAa ABJISAKOTCA:
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1)  TpPYAHOCTh HCCIEIOBAaHUS HEOKPANICHHBIX MHKPOOPTaHHU3MOB BBHIY
IJI0XO0M MPETOMIIIEMOCTH CBETA;

2)  HEBO3MOXKHOCTb JITHTEILHO COCPEIOTOYUTh BHUMaHHE HA MUKpPOOE, T.K.
OH OBICTPO TIEpEMEIIACTCS U3 MOJISI 3PEHUSL.

[Tocme MMKPOCKONMHM JKUBBIX IATOI€HHBIX MHUKPOOPTaHU3MOB  MAa3Ku
00s13aTeJIbHO [TOMEIIAIOT B J€3UH(ULUPYIOLIUI pacTBOP.

B ’»MBOM COCTOSSHUM MUKPOOPTraHU3Mbl UCCIEAYIOT METOAAMH Pa3/IaBICHHON U

BUCSIYEU KaIUIN.

1. MeTtoa pa3aaB/jieHHON Kaljiu

Ha w4yucroe npeamerHOoe CTEKJIIO HAHOCAT KaIUIl0 BOJABI U MCCIENLYEMOIO
Marepuana, rnepeMemnBarT. HakpbIBalOT Kalull0 MOKPOBHBIM CTEKJIOM Tak, YTOOBI
110J1 HUM He 00pa30BBIBAIIUCEH ITy3bIPbKH BO3AyXa. I 3TOro MOKpOBHOE CTEKIIO OEepyT
3a rpaHH, CTAaBAT Ha pedpO PAJIOM C Kallel M OCTOPOKHO OIyCKaloT, HE JOIyCKas
00pa3oBaHusl My3bIPHKOB BO3ayXa. CTEKISHHOW MalOYKOM MPYXKUMAIOT MOKPOBHOE
CTEKJIO K IPEIMETHOMY M YAAJsAl0T U30BITOK BOJABI (PHIBTPOBAJILHOM Oymaroi,
IIOAHOCS €€ K KpasM IOKPOBHOTO cTekia. JKHMIKOCTh MOKHA 3allojHATH BCE
IIPOCTPAHCTBO MEXIY CTEKIIAMH, HO HE BBICTYIIATh 34 Kpasi IOKPOBHOT'O CTEKIIA.

Ha moKpoBHOE CTEKIO HAHOCAT KAIUII0 KEIPOBOTO MACIO M IPOCMATPUBAIOT
npenapar 1noj MUKpOCKOIOM ¢ UMMEPCUOHHBIM OObEKTUBOM.

Meton yaoGeH [uisi MccCieloBaHUS MOABMXKHOCTH OaKTepHaIbHBIX KJIETOK,
M3YYEHUM 3aMaCHbIX BEIIECTB KJIETKU W TPOCMOTpPA KpPYIMHBIX OOBEKTOB —

MUKPOCKOIUYECKUX TPUOOB U IPOXIKEH.

2. MeToa BuCAYEH KAILJIN

TpebyeTcs crnenmanbHOE MPEAMETHOE CTEKIIO ¢ IYHKO# nocepeaune (puc. 12.1).
Ha 06e3xupeHHoe moKpoBHOE CTEKIIO0 HAHOCT KaIlII0 HCCIIelyeMOoro Marepuaa (puc.
12.2). TIokpOBHOE CTEKJIO HAKPBHIBAIOT MPEAMETHBIM, TaK YTOOBI Karuis ObllIa B LICHTPE

JYHKH TIpeaMeTHoro crekna (puc. 12.3). IlpenMerHoe cTekio OBICTPO MOBOPAYUBAIOT
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karieit BHU3 (puc. 12.4). Kamns nomkHa CBOOOIHO CBUCATh B yIiyOJIeHHWE, HE
COTpUKacasicCh C €ro JHOM U Kpasmu. Kpas BbIEMKH Ha TMPEIMETHOM CTEKIIC
NpeIBaPUTEIHLHO CMa3bIBAIOT Ba3elIMHOM. TakuM o00pa3oM, Karulsi OKa3bIBaeTCs

FEPMETUYECKH 3aKPBITOM BO BIAXKHOM KaMEpPE U 3aIIMIICHHON OT BHICHIXAHUSL.

Pucynok 12. [IpurotoBneHue npenaparta BUCSUAsT Karlis
3aganus:

1. TlpurotoBuTh mpemnapar UCCIEAYEMON KyJIbTypbl METOJOM Pa3aBiICHHON Karliu,
okpacuB ero HeuTpanbHbIM KpacHbIM (0,0001%) st mydrnero u3ydeHus! Moj
MHUKPOCKOIIOM.

2. PaccmotpeTh mnpemapar MOJ MHMKPOCKOIOM C HMMEpPCHOHHBIM OOBEKTHUBOM,
OTMETUTb MOP(OJIOTHUECKYIO (POPMY M CHOCOOHOCTH OaKTepUil K JBHXKEHHIO,
3apUCOBATh.

3. IlpuroroButTh mpenapar HcCCIECIyeMOW KyJIbTypbl METOJOM BHCSYEH Karui,
okpacuB HelTpaibHbIM KpacHbIM (0,0001%).

4. PaccMoTpeTh mpenapar MOJ MHKPOCKOIOM C HMMEPCHOHHBIM OOBEKTHBOM,
OTMETUTh MOP(OJIOTHUECKYIO (POPMY M CHOCOOHOCTH OaKTepuil K JBMXKEHHIO,
3apUCOBATh.

5. Cpenath BBIBOJ 1O padoTe.
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KonTpoabHbIe BONIPOCHI
1. Jlng kakux 1enei uccaeayroT MUKPOOPTaHU3MBbI B )KMBOM COCTOSTHUM?
2. Kakue kpacuTenu OTHOCAT K BUTAIbHBIM?
3. KakoBbl HEIOCTaTKHM METOJOB HCCIEAOBAHUS MHUKPOOPTaHU3MOB B >KMBOM
COCTOSTHUU?

4. Kakwue MCTOABI UCCICAOBAHUA MUKPOOPIaHU3MOB B JKUBOM COCTOSAHHUHU BI)III@J'IHIOT?

JlaGopaTopHnas pabora Ne 7

Coopsl 6akTepui

Leab paGoThl: OCBOMTH TEXHUKY OKpAITMBAHUS CIIOpP Y OAKTEpHil.

MaTtepuanbl 1 060py10BaHue: TPOOUPKU C KyJIbTypaMH CIIOPOOOPa3yIOIINX
OakTepuii, MHKPOOHMOJIOTMYECKHE TICTJIM, MPEAMETHBIC CTEKJa, KpacuTelnh -
MeTuseHoBbIM cuHuil Jleddnepa, Hedrpanpubiii KpacHbiii (0,5%), mukpockor,

CIIUPTOBKH.

OcCHOBHBIE I10JIOKEHUS

Jlnst MHOTHX OaKTepHil XapakTepHO oOpa3oBaHUE SHAOTEHHOUN criopbl. Cropbl
o0Opa3yroTcs Tpy HEOJIAroNpHUsITHHIX BHEIIHUX YCJIOBHUSX CYIIECTBOBaHUS OaKTepuid
(BBICBIXaHUE, HEJOCTATOK MHUTATENbHBIX BEIIECTB, HEOJIAronpusTHas TEeMIeparypa,
HaJIMyue BPEIHBIX MPOAYKTOB oOMeHa U 1p.). OHU NPEeACTaBIsSIOT COO0N OKpYTIIbIE,
OBaJIbHBIE WJIM 3JUIMIICOBUAHBIE 00pa3oBaHus. [lo Mepe oOpazoBaHusl COPHI KIETKa
MOCTeNeHHO oTMHUpaeT. Ho B OJIaronpusTHhIX YCJIOBHSX CIIOpa BHOBb MPOPACTAET B
BeretatuBHylo ¢opmy. Cnopa sBIsSETCS 3alIUTHBIM MPHUCIOCOOJICHUEM JIs
COXpaHEHUsl BHJIa B M3MEHEHHBIX YCJIOBUSX CpEllbl, OHAa YpPE3BbIYAMHO CTOIKa U
TpeOyeT crenuagbHbIX CIOCOO0B OKPACKH.

Cnopoo0Opa3oBanue TmpuUCyIle OalWUIIPHBIM (GopMaM, HO HE KOKKaM H

cnupuiuiam. Eciii auaMeTtp ciopbl He MPEBBIIIAET AUaMeTpa KIETKH, B KOTOPO criopa
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oOpasyercs, KIeTKYy Ha3bIBaIOT dayunisaprou (puc. 13). B OanuuispHON KIETKe cropa

MOJKCT pacrojaratrbCs:

1) IEHTPaJIbHO (TTaj0uKa CHOMPCKOM SI3BbI);
2) Ha KOHIIE - TEPMHUHAIBHO (MMaJIOYKA CTOJOHSIKA);
3) OJIIKE K OJTHOMY M3 KOHIIOB - CYOTEpMUHAILHO (TIalouka O0TyIu3Ma).

Ecnmu cmopa mpeBbIiaeT auamMeTp KIETKH, TO B 3aBHCHMOCTH OT €€
PacmoIOKEHUS:
- B LIEHTPE — KJIETKY Ha3bIBAIOT K1ocmpuouanivrot (puc. 14);

- Ha KOHIIC KJICTKH — nﬂekmpuduaﬂbﬂoﬁ.

)

1 2 3 4 <

Pucynox 13. Pacnionosxenue saaocmnop: 1 - 6amusipHOe LEeHTpaibHOE, 2 -

OaIMIIISIPHOE TEPMUHAIBHOE, 4 — KIIOCTPUAUAIIBHOE, 3 U 5 - TUICKTPUAUATIBHOE

Pucynox 14. Knocrpuauu: A — Clostridium tetani (bapaGaHHbIC MaTOYKH);
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b — Clostridium perfringens; B — Clostridium botulinum (rennucHbie pakeTkn)

Cropsl ¢ TpyAOM BCTYyHalOT B (PU3UKO-XUMHUYECKHE PEAKIIUU C Pa3IMIYHBIMHU
BELIECTBaMHU, B T.4. U Kpackamu. [loaTromy B mpemaparax, OKpall€HHBIX MPOCTHIMU
criocobamu uiaM 1o I'paMy, ciopbl OCTar0TCsi OECIIBETHBIMH.

Bce criocoObl oKkpacky criop OCHOBaHbI Ha €IMHOM MPUHIIUIIE: CHAYalla CIIOPHI
IPOTPaBIMBAIOT PA3IMYHBIMU BEIIECTBAMHU: XPOMOBOM, COJITHOM, CEPHOM, YKCYCHOU
KUCJIOTaMH, aMMHUAKOM, THIPOKCHUIOM HaTpusl, MEPEKUChI0 BoAopoaa (s
pa3MsirdyeHus 000JIOUKH), 3aTEM OKPAIIMBAIOT KIETKY CO CIIOpPOM MpU HArpeBaHUU M,
nanee, 00eCUBEUMBAOT HUTOIUIA3MY U IONOJHUTEIBHO OKPAIIMBAIOT €€ KOHTPACTHBIM

KpPaCHUTEIIEM.

1. Oxpacka npenapara merogaom luas-Hunbscena B Mogudukanuu

MiwJiepa
1. [TpurotoBuTh U 3a(UKCUPOBATH NPENAPaT UCCIEAYEMOI KYJIbTYpHI.
2. Hanectu Ha nipenapat 5% pacTtBop XpOMOBOU KUCIOTHI Ha 5-10 MuHYT. CMBITH
BOZOM.
3. HakpeiTh npenapar nojiockoil ¢unbTpoBasibHONM Oymaru. OOMIBHO CMOYHUTH

Ooymary kapOosioBbiM ¢ykcuHoMm [lwms. [lomorpers mpenapar Haj TUTAMEHEM [0
MOSIBJICHUS TapoB (HE [0 KUMEHUs), J100aBUTh HOBYIO TMOPIIUIO KpacUTEs.
[Tporieaypy mpoBOAHTH B TEUCHHUE 7 MUHYT, CJI€s, YTOOBI KPACHTENh UCTIAPSIICS, HO
Oymara He MmoJichIxasna.

4, bymary cHATBH, mpemapar OXJaAWTb M NOPOMBITH BOMoM. lloacymmrs
(buIbTpOBAIILHON OyMaroii.

d. Jlnst  obecuiBeunBaHUSI I[UTOIIA3Mbl  KJIETOK mperapaTr obpabotats 1%
pacTBOPOM COJISTHOM WJIM CEPHOU KUCHOT B TeueHue 15-30 c.

6. [TpenapaT npoMbITh BOJIOM U OKPACUTh METUJIEHOBBIM CUHUM B T€UEHHUE 2 MUH.

7. [IpemapaT MHKpPOCKONUPOBAaTH C HUMMEPCHOHHBIM 00BbeKTHBOM. OKpacka
MOJTy4aeTCs KOHTPACTHOM: SPKO-KPACHBIE CIIOPHI YETKO BBIICISIOTCS HA TOIyOOM

(hoHE IUTOIIIA3MBI.
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2. Okpacka npenapata MmetoaoM IlemkoBa

1. Ha ¢uxcupoBanHblii mpemapaT HamuTh MeTHIEHOBBIA cuamii Jledduepa,
JIOBECTHU €T0 10 KUIEeHU U KUnATuTh 15-20 c.

2. [Ipenapat npoMbITh BOJOM.

3. Hokpacute npenapat 0,5% BOJHBIM pPacTBOPOM HEUTPAIBHOIO KPAacCHOTO B
teuenue 30 c.

4, [Ipenapat mpoMBITh BOAOU, IOACYIINTD.

5. [IpemapaT MUKpOCKONHUPOBaTh C HMMEPCHOHHBIM 0OBEKTHBOM. OKpacka
MOJIYy4aeTCsl KOHTPACTHOW: CIOPbI OKPAIIMBAIOTCS B TOJyOOHl WM CUHUM IIBET,

UTOIUIa3Ma — B PO30BBIM.

3aganus
1. [IpuroToBUTH Mpenapat CopocoepKaIux 0aKTEpHil U OKPACUTh €ro METO0M
[TemkoBa niu merogoM Luns-Hunscena.

2. [Ipenapar 3apucoBath U cAeNaTh BHIBOJ IO padoTe.

KonTpoJsbHBIe BONPOCHI
[Touemy GakTepuu oOpa3yroT CIIOPHI?
Kakue 6aktepuun MoryT 00pa3oBbIBaTh CIIOPHI?

Kak nogpasnensator 0akTepuu B 3aBUCUMOCTH OT PACIOJIOKEHUS CIIOPHI?

> W hoe

Kak wmoryr pacnonararbcsi crnopbl BHYTpu kieTku? IlpuBenutre npumepsl

MUKpPOOPTaHU3MOB.

o1

B uem 3akiroyaeTcs TpyAHOCTh OOHAPYKEHUS CTIOp y OakTepuii?
6. Kakoi# mpuHIIMM MOJI0KEH B OCHOBY OKPACKH CTIOp OaKTepwii?

PA3JAEJI 3: IIPUT'OTOBJIEHUE IIUTATEJIBHBIX CPE/]
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JlaGopaTopnas padora Ne 8
IuTaTesabHbIe cpeabl AJisl KYJbTHBUPOBAHUS MUKPOOPTraHU3MOB.

IIpuroroBieHne NUTATEIBbHBIX CPe PA3JIMYHOIO COCTABA

Heap paGoTbl: TO3HAKOMHUTHCS C Kilaccupukalved U HazHAUCHHEM
MHUTATENBHBIX CPEJ, OBJA/JETh HABBIKOM IPUTOTOBIICHUS PA3IUYHBIX MUTATEIbHBIX
cpex.

MaTtepuanbl 1 000py10BaHHe: CTEKIIIHHBIE KOJIOBI pa3IMYHOTO 00bEMa, BECHI

TCXHHUYCCKHNC N aHAJIUTHYCCKNUC, KOMIIOHCHTBI IIMTATCIIbHBIX CPC.

OcHOBHBIE I10JIOKEHUS

Mukpoopranu3Mbl Tak e, Kak U JIF0OOW Jpyroi )KUBOW OpraHu3M AJid pocTa U
Pa3MHOXEHUS HY>K/IaIOTCSl B TUTATENbHBIX BELIECTBAX, KOTOPBIE COAEPKUT CyOcTparT.
B MukpoOuonoruu  KyJabTUBUPOBAaHHE  MHUKPOOPTraHU3MOB  IPOUCXOAUT €
MCIIOJIb30BaHUEM MUTATENbHBIX CPEJl pa3HbIX M0 cocTaBy. COCTaB MUTATENBHON CPEIbI
ONpeseNsieTcss MOTPEOHOCTAMM MHUKpPOOpPraHW3Ma B NUTaHUM WIM 3aJadaMu
HKCIIEpPUMEHTA.

[IutarenpHas cpena JOJIKHA COJIepPKaTh:

- JOCTYNHBIN JUISl KJIETKH UCTOYHUK 3Hepruu (s ¢poroTpodoB — CBET, IS
OCTaJIbHBIX — OPTaHUYECKUHN UM HEOPTaHUYECKUN CyOCcTpar);

- BCE HEOOXOAUMBbIE KOMIOHEHTHl Jisi pealn3alud KOHCTPYKTHBHBIX
IIPOLIECCOB.

Heobxoaumble KOMIIOHEHTHI:
1) ucrounuk yriuepozaa (CO,, yrieBoabl, KUCIOTHI, CITUPTHI);
2) MCTOYHUK a30Ta (MOJICKYJSPHBIH a30T BO31yXa, HEOPraHWMYECKHE COJU a30Ta,

AMUHOKHCJIOTHI);

3) daxTopsl pocTa (MypUHbI, TUPUMHIHUHBI, aMUHOKHCJIOTHI, BATAMUHBI);
4) MaKpOdJIEMEHTBI — KaJIMid, HATPHA, MarHui, KaJabIHid, )KeJIe30 U JIp.;

5) MHKpO3JIEMEHTHI — MOJIMOCH, IIUHK, ME/Ib, KOOAIIBT U JIp.
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Pacmeopbl MUKDPOITIEMERMOE, AMUHOKUCIOM U 6UMAMUHbL CMeEPUIU3YIom

OMOENbHO U BHOCAM 8 Cped)y HenoCpeoCmMBeHHO nepeod NOCEBOM.

1. Knaccuukanus NuTaTeIbHBIX Cpejl

1.1. ITo cocTaBy

[To cocTaBy Bce mUTaTENIbHBIE CPEIBI ICTATCA HA HaTypaJibHbIE (€CTECTBEHHBIE),
CUHTETUYECKHE U TIOTyCUHTETHICCKUE.

Hamypanonuie (ecmecmeennble) — COCTOST U3 MIPOYKTOB KUBOTHOTO U (HJIN)
PacCTUTETHLHOTO MPOUCXOXKACHUS (MSICO, MOJIOKO, pa3BelcHHas KpOBb, KapTo(elb,
MOPKOBB H T.JI.). DTH Cpeabl 00TaThl OPraHMYECKUMH BEIIECTBAMH, OJTHAKO UMEIOT
CJIOKHBIM M HEMOCTOSHHBIA COCTaB, MO3TOMY MAJOMPHUTOJHBI JJIS HCCIIEIOBAHUS
oOMeHa BEIIeCTB MUKPOOPTaHHU3MOB.

K ectecTBeHHBIM MUTATETHLHBIM CPEJIaM OTHOCSATCS:

— msiconenToHHbIN OynboH (MIIB) — coctouT U3 sxcTpakra msica (500 r msica Ha
1 11 BOgBI, 9KCTpaknus 12 1 mpu komHatHOM Temmeparype), 0,5 % NaCl u 1 % nenrona
(IpOAYKTOB HEMOJIHOTO pa3yiokeHusi Oeinka). Jljisi mpUroToBICHUs] MSCOTEIITOHHOTO
arapa (MITA) k OyiboHy noOaBisitor arap-arap (1,5 - 2%), ctepuinu3yroT pu 2 at™
20-30 muH;

— HEOXMEJIEHHOE TIMBHOE CyCJIO, MPHUTOTOBIISIETCS Ha OCHOBE COJIoAA
(Ipopociiero ssYMeHs ), TUIPOJIM30BAHHOTO JI0 CaxapoB, CTEPUIIM3YIOT npu 1,5 atm 20-
30 muH;

— IPOCKEBas cpena: IKCTpakT aposxokent (7-10 r va 1 1 Bogwl), 1-2 % pacTBOp
caxapo3ssl (raroko3bl win Gpykto3sr), 0,1 %K;HPO,4, 0,5 %NaCl, crepumusyior npu
1,5 arm 20-30 mun;

— kaptodenpHbiii arap (otBap 200 r kapTodens Ha 1 1 Boasl ¢ JoOaBICHUEM
arap-arapa), cTeprwin3ytot rpu 2 at™ 40-45 muH.

Ha HaTypanbpHBIX cpefax XOpoIlo pa3BUBAIOTCS BCE MUKPOOPTAHU3MBI, T.K. 3TH

cpenbl coaepkaT BCEe HEOOXOAMMBIE JII POCTa KOMIOHEHThI, OJHAKO MX COCTaB
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XUMUYECKH HETIOCTOSTHEH W 3aBHUCUT OT CBOWCTB OHOJOTHYECKOTO OOBEKTa, M3
KOTOPOTO OHU M3TOTOBJICHBI.

Honycunmemuyeckue — Hapsigy C KOMIIOHEHTaMH ECTECTBEHHOTO
MIPOUCXOXKICHUS COACPKAT XUMHUYECKHE BEIIECTBA, IMOTYYCHHBIE CHHTETUYCCKUM
nyteM. K takum cpenam otHocutcs MIIA ¢ nmoGabienwem rimoko3sl u KoHPO4
HCKYCCTBEHHBIE CpeJbl C JI00aBieHHeM (DaKTOpOB pocTa (JIPOKKEBOTO aBTOJIM3ATA,
KYKYpPY3HOT'O 3KCTpaKTa  T.J.).

Cpena LB (JIlypust — beptpanu): TpuntoH — 10 T, IpoX>KeBOM SKCTpaKT — 5 T,
NaCl -5, Boga— 1 i; crepmmsytor nipu 1,5 atm 20-30 muH.

Cunmemuueckue — 5TO KOMIUICKC OIPEIACICHHBIX XHUMHYECKH YHUCTHIX
COCIMHEHU, B3SITHIX B TOYHO YKa3aHHBIX KOHIEHTpauusx. OHu Haubosee ynoO0HbBI
TUTSI I3yYCeHHS MeTa0O0Ii3Ma MUKPOOPTaHU3MOB.

K cuHTeTHUeCKUM NUTATEIbHBIM CpelaM OTHOCSTCS:

- cpena Yaneka (11 KynbTUBHpOBaHus rpuodoB): rroko3a — 30 r, NaNOs; — 2 T,
KoHPO4— 1 1, MgSO4 — 0,5; KCI - 0,5; FeSO4 — 0,01; Boga — 1 11; cTepriiu3yroT pu
1,5 atm 20-30 MuH;

- cpena Kamema (mmst kymeruBupoBanmss MetmwiaoTpodos): KHPOs — 2 T,
(NH4),SO4 — 2 1, NaCl 0,5 r, MgSO, — 0,025 r, FeSO4 — 0,01 r, Boma — 1 m;
crepuu3yrotr npu 2 at™ 20-30 muH; nocne crepuinzauuud B cpeny BHocat 0,3%
CTEPHJIBHOT'O METaHOJIA (CTEPUIIU3YIOT (PUIBTPOBAHUEM ).

- cpena DBaHca (11 KyapTuBUpoBaHus rceBgomonan): KoHPOsx 3H,0- 8,71 ¢
pactBoputh B 800 M Boawl, moBectn pH mo 7,00. JoGaButh mo 1 M ciemyromux
PacTBOPOB:

- 5 M p-p NH4ClI (moxuo 3amernts NH4NO3)
- 0,1 M p-p Na,SO4

- 62 MM p-p MgCl,

- 1 MM p-p CaCl,

- 0,005 MM p-p (NH4)sM07024
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- mukposniemenTs (10 mi HCI + 990 mur H,O aucer. + 0,41 T ZnO + 5,4 r FeClzx6H,0
+ 2,00 r MnCl;x4H,0 + 0,17 r CuCl,x2H,0 + 0,48 r CoClyx6H,0 + 0,06 r H3BO3)

JoBectr 00BeM cpefibl 10 11 IUCTUITUPOBAHHOM BOJIOMN.

1.2. 1o Ha3HAYEHUIO

[To Ha3HauYeHUIO MUTATEIbHBIE CPEIbI JEISATCS Ha:

InekmueHvle cpedvl — 00ECTICUNBAIOT MIPEUMYIIECTBEHHOE PAa3BUTHUE OJIHOTO
BUJA WIM TPYIIbl MHUKPOOPTAHU3MOB M MAaJONPUTOAHBI (HENPUTOAHBI) JIA
KyJIbTUBHUPOBaHUS ApyruX. OOBIYHO MX MPUMEHSIOT Ha TIEPBOM JTare BhIICICHUS
MHUKpPOOPTAaHU3MOB U3 €CTECTBEHHBIX CYOCTpaTOB IS TOJYYCHHS HAKOIMHMTEIbHBIX
KyJIbTYyp (Hampumep, cpeaa Dmou s poaa Azotobacter).

Jughpepenyuanvno-ouacnocmuyeckue (WuHOUKamopHvle) — NpeaHAZHAYCHBI
JUISE TOTO, YTOOBI OBICTPO OTJIMYUTH OJHHU BHUJBl MHUKPOOPTaHU3MOB OT JAPYTHX
(Hanpumep, cpena DHJI0 i1 OaKTepuil TPyl KUIIEUHON MaJIOYKH).

- Cpema Dupmo: mentodH - 10 r/m, makroza - 10 r/m, KoHPO4 - 2,5 1/m,
dbykcun - 0,3r/1, NapSO3s- 0,51/n1, arap- 12 /.

Yuueepcanvnuie - cpeqpl, Ha KOTOPHIX XOPOILIO PACTYT MHOTHUE MAaTOTEHHBIE U

HETMAaTOTeHHbIE BUJIbI MUKPOOPTaHU3MOB (Hampumep, cpena Jlypus-beprpaunn).

1.3. o ¢pu3uvyeckoMy COCTOSTHUIO

[To pu3mueckoMy COCTOSIHUIO CpEIbl IETAT Ha:

Ilnomnuslecpeost (Ha OCHOBE arapa, »JKEJIaTWMHA WM CHUJIHMKareias) —
MpeAHa3HAaYeHbl  JUII  BBIJACJNEHHMS  YHCTBIX  KYJbTYP  MHUKPOOPTaHU3MOB,
JUArHOCTUYECKUX IeJIe, JJIsi XpaHEHWs KyJbTYp, KOJWYECTBEHHOTO YydYeTa
MUKpPOOPTaHU3MOB, ONIPEIENICHUSI AaHTATOHUCTUYECKUX CBOMCTB.

Az2ap-aeap mnpencTaBisieT cOOOW MonMcaxapuil, B COCTaB KOTOPOIO BXOJST
arapo3a u arapomnekTuH. [lony4aroT U3 MOpPCKUX OypbIX WM KPacHBIX BOJIOPOCIEH.
BoabIIMHCTBO MUKPOOPraHM3MOB HE UCIOJIb3YIOT €ro B KauecTBe cyocTpaTa. B Boze

arap-arap oOpasyer renb, TaBsmmica mpu 100 °C u 3arBepueBaromue MpH
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temneparype 40-45 °C. B KOIMYECTBEHHOM COOTHOUIEHHWU arap, Kak MPaBHIIO,
cocraBisieT 1,5-2 % ot cocraBa cpep (15-20 r/i1). Ero MOXKHO BHOCHTB B YK€ TOTOBBIC
Cpellbl M HarpeBaTh JI0 pacrijiaBicHUs.

Kenamun — O€TOK JKUBOTHOTO TMPOUWCXOXKICHHS, TIOJydaeMbld TpH
BBIBAPUBAHUU KOCTEW U XpALIeH KUBOTHBIX. OH IIaBUTCS NpH Temneparype 23-26°C.
B cocraBe cpen xenarun cocrasisieT 10-15 % (100-150 r/m).

Kpemnucmowi  2env  (cunuxacenb)  — — BEWIECTBO  HEOPTaHUYECKOTO
IIPOUCXOXK/ICHHUS, UCTIOJIb3YIOIIeecs] Kak OCHOBA JUJISl TUIOTHBIX CUHTETUYECKUX CPEe].
Ero ucnons3yloT B ciydasix, KOrja TpeOYIOTCS IUIOTHBIE CPElbl, HE COACpIKAIlNE
OpraHUYEeCKUX KOMIIOHEHTOB (11 XeMOoJHUTOTpodoB). CuimkareneM Ha3bIBaIOT
nByokuch kpemHus (SiOz). Ero crepuibHBIN 305Ib TOTOBSIT U3 PacTBOpa CHIIMKaTa
Hatpus win kamms (NapSiOs, K;SiO3) n nepen ucmosabp3oBaHUEM, JUISS TOTO YTOOBI
BBI3BaTh 00Opa30BaHUE Telsl, K HEMY J00aBJISIOT MUTATEIBHYIO CPEIy, COJIEPKAIILYIO
anekTpoauThl. Cpenbl Ha ocHoBe cuiukarens (1,5-2,0 %) ucnob3yroT AJis MOTydYeHHUsI
KyJbTyp aBTOTO(HBIX OakTepwii, TaKk KaKk IpU D3TOM B Cpele OTCYTCTBYIOT
opranuyeckue Bemiectsa. [Ipu 1o6aBieHNN B TakKue MUHEPATIbHBIE CPE/bl PA3IMYHBIX
OPTraHUYECKUX BEILECTB MOXHO HCCJIEA0BaTh BO3MOXHOCTh HCIIOJB30BaHUSA HX B
KauecTBe €AMHCTBEHHBIX HCTOYHUKOB yriepoja rereporpodubiMu Oaktepusimu. C
MTOMOIIIbIO CUJTMKATeITUEBBIX CPEJI TAKXKE MOKHO OIPEACIISITh MOTPEOHOCTH OaKTepUiiB
BUTAMHHaX.

Kuokue cpeowt — ipeTHa3HAYCHBI JIJIS1 BBISBIICHUS (PU3HOI0T0-OMOXMMUYCCKIX
CBOMCTB MHUKPOOPTaHW3MOB, HAKOILUICHUSI OMOMAacChl M MPOJYKTOB METa0O0IM3Ma,
MOACPKAHUS U XPAHEHUS] MUKPOOPTAaHU3MOB, TIJIOXO Pa3BUBAIOIIUXCS HA TIOTHBIX
cpenax.

Honyscuokue cpedvt — 1OTY4arOT 100aBICHUEM K KUJIKUM cpenam 0,5% arapa.
Hcronp3yroT i crienUaibHbIX 1IeIel, HarpuMep JUTsl KyJIbTUBUPOBAaHUS aHA3POOOB.

Coinyuue cpeoblt — TIPUMEHSAIOTCS B TPOMBIINIJICHHOW MHUKPOOUOIOTHU
(pa3BapeHHOE MIIIEHO, OTPYOH, NECOK, MPOMUTAHHBIC MUTATEIILHBIM PACTBOPOM).

3aganue:
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[IpuroToBUTH, XKUAKWE W IUIOTHBIE MUTATEIbHBIE CpPEIbl TIO BBIOOPY
npenogasatesns. Kondsl co cpegamu 3akpbITh (Pobroit u Oymaro, 3auKCUpoBaTh UX
PE3UHKOM, MoJNucaTh (Ha3BaHHWE CpPEJllbl, HOMEpP TPYMIbI, JlaTa MPUTOTOBIICHUSA) U
cAaTh Ha CTEPUIIN3ALUIO.

BapuaHTsI:

1) TPUrOTOBHUTH XHUJIKYI W arapu30BaHHYIO NMUTATEIbHYIO cpexy Jlypus —
beprpanu (LB) o6semom 300 mMi1 B TEpMOCTaTUPOBAHHBIX KOJI0AX;

2) TPUTOTOBUTH JKUIAKYIO IHUTaTelbHyI0 cpeay Kanema oobemom 100 mi B
TEPMOCTATUPOBAHHBIX KOJIOAX;

3) NPUrOTOBUTH KHIKYI0 M arapu30BaHHYIO MUTATEIBHYIO Cpely OBaHca
o0beMoM 300 M1 B TEPMOCTAaTUPOBAHHBIX KOJI0AX;

4) TPUTOTOBUTH arapu30BaHHYIO MUTATENbHYIO cpeny Yameka oosemom 100
M,

5) npurotoBuTH cpery DHI0 00beMoM 100Mt.

KoHTposbHBIE BONPOCHI

1. Kakue oCHOBHbIE KOMIIOHEHTHI IOJKHA CO/IEpKATh MUTATENbHAs cpena’?

2. Ha xakue rpynmnsl AeJsT NUTAaTEIbHbIE Cpebl 10 cocTaBy? [IpuBeante npuMepsl.

3. Ha xakue rpynmsl AeNAT NUTATENbHbIE Cpelbl MO HazHadeHuto? IlpuBenute
MPUMEpHI.

4. B dem pasznuume 3JIEKTUBHBIX cpell OT U depeHIInanbHO-TUarHOCTUYECKUX ?

5. Ha kakue rpynmbl IeNsT MUTATEIbHBIE Cpelbl MO (PU3NYECKOMY COCTOSHUIO?
[IpuBeauTe npuUMeEpHI.

6. Kakue BelecTBa UCIONB3YIOT AJII IPUTOTOBJICHUS IJIOTHBIX MUTATEIbHBIX Cpen’?

JlaiiTe XapakTEpUCTUKY 3TUX BELIECTB.

JlabopaTtopHnasi pa6ora Ne 9

3HaueHHne OTACJbHBIX 3JICMECHTOB IIUTAHUS B PAa3BUTHH MUKPOOPraHuiMoB
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Ieab padoThl: BEISICHUTH BIMSHUE OTIEIBHBIX 3JIEMEHTOB IMUTAHUS HA POCT H
pa3BUTHE TUIECHEBOTO Tproa.

Marepuajbl U o0opyaoBaHHe: KyJabTypa rpuba, caxaposa, ZnSOsx7H;0,
H3sBO3, NHsNO3, KH,PO4, KCI, NaH2PO4, MgSO4x7H,0, FeSO4x7H,0, 7 kond s
KyJabTUBUpOBaHUsA Ha 250 mu, mummHApsl Ha 100 M1, MUKpoOHOIOTHYECKAs TIETJI,

CIIMPTOBKA, BCCHI.

OcHOBHBIE MOJIOKEHUA

Jlist  pocta  MHUKPOOPTaHW3MOB HEOOXOAMMBI TUTATEIBHBIC BEIIECTBA.
Ilumamenvhbie ewyecmea - 3TO PACTBOPEHHBIE B BOJIE COCAMHEHHUS, U3 KOTOPBIX
MHUKPOOPTaHU3MbI CTPOSIT CBOM KJICTKM U TIOJy4aroT »Hepruto. TpeboBaHwMs,
MPEABSBISIEMbIE  PA3IMYHBIMM ~ MHUKPOOPraHM3MaMU B  OTHOIICHUM COCTaBa
MATATEIILHOU CPeIbl M IPOUUX YCIOBUM, BeChbMa pazHoo0Opa3Hbl. B ¢Bs3M ¢ 3TUM OBLIO
MPEJIOKEHO MHOTO PEKOMEHAAIMM IO COCTABJICHUIO NHUTATEIBHBIX Cpea s
Pa3IMYHBIX MUKPOOPraHu3MoB. (OJHaKO NUTATENIbHBIC CPEIbl JOJKHBI OTBEYATh
CICAYIOIIUM MHUHHMMAJIBHBIM TpeOOBAaHHAM: B HHX JOJDKHBI MPHUCYTCTBOBAaTH BCE
AJIEMEHTHI, W3 KOTOPBIX CTPOUTCS KJIETKa, B Takoi ¢opme, B KOTOpOil

MUKPOOPTaHU3MBI CITOCOOHBI MX YCBAaUBATh.

1. IloTpeOHOCTH B XUMHUYECKHUX JIEMEHTAX.

[To KOMMYECTBEHHOMY BKJIaly B MOCTPOCHUE KJIETKH Pa3IuvyaroT Maxkpo- u
Mukpoaiemenmol. K IepBbIM OTHOCSATCS JI€CSITh JIEMEHTOB, COACPKAIUXCI BO BCEX
OpraHu3Max: yrjiepojl, KHUCJIOPOJ, BOJAOPOJ, a30T, cepa, dhocdop, Kaiuii, KaablHi,
Maruuii 1 xene3o (C, O, H, N, S, P, K, Ca, Mg, Fe). MukposneMeHTbI, HIIH CIICIOBBIS
AJIEMEHTHI, - 3TO MapraHell, MOJIMOJIeH, IIUHK, Me/lb, KOOAJIbT, HUKEIIb, BAHAIUM, OOP,
XJIOp, HATPHH, CEJIeH, KpEMHUM, BOJIb(PpaM U JIpyrue, B KOTOPHIX HYKIAIOTCS HE BCE
OpTaHU3MBI.

3agaHue

1). [TpuroTOBUTH MUTATEIBHBIC CPE/IBI [T0 BAPHAHTAM:
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1- IMonuas nutatenpHas cpena 0€3 MUKPOIIEMEHTOB:

caxapo3a — 10%

NHsNO3; - 0,3%

KH2PO4 - 0,2%

MgSOsx7H,0 - 0,1%

FeSO.x7H,0 - 0,01%

2 - Ta xe cpena 6e3 yrieponaa (MCKIIOYATH CaXxapo3y).

3 - Ta xe cpena 6e3 azota (nckmountbNH4NO3).

4 - Ta xe cpena 6e3 pocdopa. (KH,PO,3aMeHnTS IpyToii combio, Hampumep, KCI.
[Ipu 3ameHe 0JHOTO KOMITOHEHTA CPEIbI APYTUM CIICAYET PACCUUTATh SKBUBAJICHTHBIH
MIPOIICHT 3aMEIIAIOIIEeT0 BEIIECTBA).

5 - Ta xe cpena 6e3 kamust. (KH2PO4 3amennts NaH,PO,. TIpu 3amene ciiegyer
paccuYuTaTh SKBUBAJIICHTHBIN MPOIEHT 3aMEIIA0IIET0 BEIIECTBA).

6 - Ta xe cpena ¢ nobdaBiaeHreM MUKpPO3JieMeHTOB (ZNSO4X7H,0— 0,01%).

7 - Ta xe cpena ¢ nobasinenreM MukpodaemMeHToB (H3BOs;— 0,01%).

2). Kaxxplii BapuaHT MUATATEABHON Cpeibl HEOOXOUMO TPUTOTOBHUTH B KOJIHUYECTBE
100 M. Iyist aTOro 00beM cpefibl B KOJIOE JOBECTH JUCTUWILIUPOBAHHOM Bo10# 10 100
MJT M TIIATEILHO BCE TIEpEeMeIaTh.

3). Kos0b1 ¢ TOTOBOM Cpeioit 3apa3uTh CriopaMu rpruda, 3aKpbITh BATHO-MaPJICBBIMU
nmpoOKamu, yka3aTh HOMEp BapHaHTA.

4). KonObI momMecTuTh B TepMOcTat nipu 24-26 °C Ha 7 CyTOK.

5). Ilirenka rpuba, BeIpOCIIIas B IEPBOM BapHaHTE, IPUHUMAETCS B KaUeCTBE 00pasiia,
C HEH CpaBHUBAIOT BCE OCTalbHBIC. [IpW CcpaBHEHMH TMOIYYEHHBIX PE3YJIHTATOB
MOJIB3YIOTCSl YCIIOBHBIMU 0003HAUCHUSMH: OTCYTCTBUE POCTA MM CTIOPOOOPa30BaHUS
(-); cmabblii pocT WM crnopooOpazoBaHMe (+); YMEPEHHBIH pOCT WK
criopooOpazoBanue (++); OOMIBHBIN POCT WM CIIOpooOpazoBanue (+++). PesynbraTs
3aHECTH B TabOIuUIly 3.

6). Caenath BBIBOIBI.
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Tab6muia 3. Pesynbprarel HaOIIOACHUIMA

JIeMeHT MUTAHUSA Poct Toammuna HNHTEeHCUBHOCTH

rpuda MHUIIEJIHUSI, MM | CTIOPO0OPA30BaHMS

[Tonnas cpena

bes ucrounuka yrieposa

be3 ucrounuka azora

bes ncrounuka dochopa

be3 ucroununka xaausa

JlobaBiieHHE COIU IIMHKA

JloGaBnieHre GOPHOI KUCTOTHI

KOHTpOJIbHLIe BOIIPOCHI
1. ,Z[aﬁTe OIIPCACIICHUC TCPMHHA KIIUTATCIIBHBIC BCIICCTBA.
2. Kakum MUHUMAaJIbHBIM Tpe6OBaHI/I$IM JOJIDKHBI OTB€YATh BCC IMUTATCIBbHBIC CpeI[BI?

3. Kakwme 31eMeHTBI OTHOCATCS K MAKpO3JICMCHTAM, a4 KaKHC K MHKpOBHCMeHTaM?
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PA3JAEJI 4: KYJIbTUBUPOBAHUE MUKPOOPI'AHU3MOB
JlabopaTopnasi padora Ne 10

KyabTuBHpPOBaHME aHAIPOOHBIX MUKPOOPTraHU3MOB

Heab padoThI: MO3HAKOMHUTHCS C TEXHUKON KyJIbTUBHPOBAHHUS aHa’3po0OB,
BBIJIETICHUE CYJIb(QUTPEAYLUPYIOUINX KIOCTPUANM U3 BOJBI IPUPOIHBIX BOJOEMOB

Martepuagbl u o00opyaoBaHMe. CTepWwibHble NOpoOMpku Ha 30 M,
arapu3oBaHHas nuTarenbHas cpena LB, cymwdura Hatpus, cymbdar xkeneza (1),

IMUIICTKH, CTCPUIIBHBIC HAKOHCYHUKHW, BOAA U3 IIPUPOJHOT'O HCTOYHHKA.

OcHOBHBIE N0JIOKEHUS

[To ciocoOy aAbIXxaHUsi MUKPOOPTaHU3MBI pa3JIEsS0TCs Ha a9p00OO0B U aHAPOOOB.
A3po6bi UCTIONB3YIOT IS TBIXaHHSI CBOOOTHBIA KHCIOPO/T TIO THITY ABIXaHUS BBICIIIHX
pacTeHuil. AHa’poOHble MUKPOOPTaHU3MBI HE HYXKIAIOTCS B CBOOOJTHOM KHCJIOPO/IE,
KOTOPBIN JIJIST HUX SIBJISICTCS SIZIOM, HO UM HY>KEH KHUCIIOPOJ B CBSI3aHHOM COCTOSIHHIH.
Heob6xoaumyro sHepruio aHaspoObl MOJIYYar0T PACHIETUIEHUEM BEIIECTB, COACPKaIUX
OOJIBITION 3amac CKPhITOM SHEPrun. HekoTopbie MUKPOOPTaHU3MBI, IPUCTIOCAOIUBASICH
K OKpPYXaIOIIUM YCJIOBHSM, CIOCOOHBI MEHSATH adpOOHBIM THI JbIXaHUS Ha
aHa’poOHBIM M 00paTHO. DTO @haxyrbmamugHble MUKPOOP2AHUIMYL, T.€. VYCI0GHblE
anaspoodwl. Jlpyrue MUKpOOBbI CIOCOOHBI KUTh TOJIBKO B OTCYTCTBHUU CBOOOJHOTO
KHCJIOPOJIa, OH JUIsl HUX TOKCUYEH - 00ueammuole, m.e. 00s3ameibHvle aHaspooamu.

1. MeToabl KyJbTUBMPOBAHUA AHAPOOOB

BriensoT cieayromnme MeToabl KyJbTUBUPOBAHUS aHAYPOOOB:

1. [ToceB aHa’poOHON KyJIBTYPHI YKOJOM B BBICOKHH CTOJOMK CaxapHOTO
arapa. 9To HauboJjee NpocToil crnocoo.

2. JlobaBnenne B cpeay peayuudpylomux —BemiecTB. Yarie Bcero
ucnosb3yercs cpena Kura-Tapommm (0ynboH ¢ 0,5% T0K030# 1 KyCOUYKaMH CBEKUX
OpraHoB >XKMBOTHBIX). Kycouku opraHoB 00yafatoT peaylupyromieid cnocoOHOCTHIO.

Cpeny 3amuBaroT cBepxy ciioeM Macia. [luTtatenbHble cpeabl IMepell MOCEBOM
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aHA’POOOB «PETCHEPUPYIOT», KUIATAT IS yAAJICHWs M3 HUX Kuciopoaa. Ilocie
MOCEBa UX 3aJIMBAIOT CBEPXY CJI0EM Napa(MHOBOTO WM Ba3eTMHOBOIO Macia.

3. VYnanenue Bo3ayXxa U3 Cpeibl MEXaHMYECKUM crocoOoM. Mcmonb3yror
CHCIMAIIbHBIC PUOOPHI — aHA3POCTATHI (pUC. 15), U3 KOTOPBIX BO3AYX BHIKAUHBACTCS

HaCoCOM.

Pucynok 15. Anaspocrar

4, 3amena Bo3ayxa UHAUGM(PEPEHTHBHIM Ta30M, HaNpHUMEpP, BOIOPOJIOM,
KOTOPBIH TOJIy4aroT B ammapate Kuma u depe3 TpyOKy HampaBisSiOT B COCYI, TJE
ITOMEIIEHBI TTOCEBHI aHAYPOOOB.

5. buonornueckuiit — KOMOMHUPOBAHHBIM TOCEB aHa’poOOB U a’pOOOB.
[ToceB mpou3BOASAT HA YAIIKYy C TOJCTBIM CIIOEM IUIOTHOW MUTATEIBLHOW CPEMBI,
pa3lIeJICHHOTO TMOMO0JIaM BBIPE3aHHOM MOCPEANHE YAIIKU MPOKAJIEHHBIM CTEPUIILHBIM
CKaJibliesieM HeOobIIoN mosiockoil. Ha oaHON mMonoBHMHE arapa JelaiT IOCEeB
KyJIbTyphl adpoba, Ha Apyrod — anadpoba. Yamky oOmaspiBaloT mapapuHOM H
nmomemniaroT B TepMmoctar. (CHauajga MPOUCXOTUT POCT al’poba, Korja OHU B
JOCTaTOYHOW Mepe UCUEPITAl0T M3 YaIIKK KUCIOPOI, HAYMHACTCS pPOCT aHA3pOOOB.

CymiecTBYIOT ¥ Ipyrue CriocoObl KyJIbTUBUPOBAHMS aHA3POOOB.
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2. Boigenenne cyabGuTpeyIHpPYIOMNX KJIOCTPUINNA U3 BOIbI PUPOIHBIX
BO/IOEMOB.

CynsdaTtpeayupyomue  KiocTpuaud, npeumymectBerno — Clostridium
perfringens, - cropooOpa3yroire aHa’pOOHbBIE MATOYKOBHIHBIC MHKPOOPTAaHHU3MBI,
peIyLUPYIONINE CYIb(MUT HATPUSA HA KEIE30-CYIb(UTHOM arape Impu TEMIIEpaType

44°C B Teuenue 24-x 4yacos.

Kenezo-cynohummnuiii azap

B 11 crepunbHOro pacriaBieHHoro nurareiabHoro arapa (Cpena LB (JIypus —
beptpann): Tpunrton — 10 r, gpoxcoxeBoil 3kcTpakT — 5 1, NaCl- 5 r, arap — 20 r, Boga
— 1 1) noGaBnstor 10r TIIOKO3bI, HATPEBAIOT 0 PACIUIABIICHUS, PA3IUBAIOT MEPHO BO
¢bnaxonsl, aBTokaaBupytot npu 112 °C 12 munyT.20% pactBop NaSOs u 8% pactBop
FeSO, roToBsT HemocpenCcTBEHHO Mepe] yNnoTpeOJeHUEM B CTEPHIIBHONM Hocyae Ha
CTEpUIbHON IUCTUILIUpOBaHHON Boje. PactBop CynbduTra HaTpus HarpeBarT A0
nonHoro pactBopenus. Ilepen BeimomHenueM ananusza B 100 mu pacriiaBieHHON
OCHOBHOM cpenbl BHOCAT 5 mMi 20% pacTBopa cyiab(puTa HaTpHsl, MEPEMEIINBAIOT,
3ateM BHOCAT 1 mMi1 8% pacTBOpa CEpHOKHUCIIOTO Kee3a, IePEMEIINBAIOT U Pa3TUBAIOT
C COOJIIOICHUEM TIPABUII CTEPUIIBHOCTH B CTEPUIIbHBIE TPOOUPKU BRICOKHM CTOJIONKOM
(12-15 cm).

Hns  Begenenus  Clostridium  perfringens w3 mpupogHBIX  HCTOYHUKOB
(BOIOEMOB, TIOYB) MPOOBI TMPEABAPUTEILHO MPOrPEBAIOT Ha BOJSHON OaHEe mpuU
temneparype 75 °C B TedeHue 15 MHMH AJisI UCKIIFOYEHUSI BereTaTuBHBIX (popMm. B
OpOOMPKH Pa3MMBAIOT MO 5 MJI BOABI M 3anuBaroT ropsuum 75-80 °C sxeneso-
Cynb(UTHBIM arapom B KOJIMYECTBE, MPEBBIIIAIONIEM 00heM BOJbI B 2 paza. Cpeny
3JIMBAIOT TI0 CTEHKE MPOOUPKH, M30erast 00pa3zoBaHus My3bIPbKOB Bo3ayxa. Ilocne
ATOTrO MPOOUPKY OBICTPO OXJIAXKIAIOT, TOMEIAsi €€ B EMKOCTh C XOJIOAHON BOAOM AJis
co3aHus aHa’poOHbIX ycioBuid. [loceBbl nHKyOHpytoT npu 44 °C B TeueHue 24-x

YqacCoB.
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3ananus
1. [TpurotoBuTs 50 M Kene30-CyIbPUTHOTO arapa.
2. [Ipoby Bombl 20 M mporpeBalOT Ha BOJSHOM OaHe B NpoOUMpKax Mpu
temriepatype 75°C B Teuenue 15 muH.
3. B 4 crepunpHbie mpoOupku (00beM MPOOMPOK HE MeHee 15 MiT) BHOCST MO 5 MJI

BozbL. [ToceBnl 3anuBatot ropssuum 75-80 °C xene30-cynb(PUTHBIM arapom.

4, [Tpo6upku OpICTpPO OXTanUTh U UHKYOupoBaTh npu 44°C B TeueHue 24-X 4acos.
5.  Ha cnenyrouiem 3aHATUY 3anKcaTh HAOIIOICHUSL.
6. Crnenatb BBIBOJIBI

KoHTposbHBIE BONPOCHI
1. JlaiiTe onpenesieHre TepMUHaM "aspoOHbIe MUKPOOPTraHU3Mbl'", "aHaspoOHbIE
MHUKPOOPraHU3MBI'", "(haxkynbTaTUBHBIC MUKPOOPTraHU3MBI'", "oOMraTHbIC
MUKPOOPTraHU3MbI'".
2. Kaknie MeTo/IbI KyJTbTUBUPOBAHUS aHAPOOOB BHIICTISIOT?

3. Kakoit meron mpumensitotr s Beigenenus Clostridium perfringens wus

IIPUPOIHBIX UCTOYHUKOB?

JlabopaTtopnasi paGora Ne 11

Brigenenue YuCTOM KyJabTYpPbl OaKTepHUii

Heap pa6oThl: MNOIYYUTh YHUCTBbIE KYJIBTYpPhl OakTepuil pa3iIUYHbIMU
croco0amu.

MarepuaJibl 1 060pyaoBanme: yamiky [leTpu ¢ mIoTHON NUTATENBHOM Cpeoit
(LB), mukpoOmosiOTHYECKHE TETIH, IInaTedb J(puraabckoro, aBTOMAaTHUYECKas
MUIETKA, UCCIIeyeMble KYJIbTypbl OakTepui Ha *KUIKOH W TBEPAOW MUTATEIbHBIX

cpenax, CIUPTOBKH.

OCHOBHBIE NMOJIOKECHUA
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YucToli (aKCEHUYECKOM ), Ha3bIBAIOT KYJIbTYPY, COAEPKAILLYI0 MUKPOOPTaHU3MBbI
OJTHOTO BUJA. YMEHHE BBIIECIUTh MHUKPOOPTaHU3MbI OJTHOTO BUJA M3 CMEIIAHHOW
NONYJIALIMY, CYLIECTBYIOIIEH B MPUPOAE, U MONAECPKHBATH YHUCTOTY KYJIbTYpPhl —
HEO0OXOIUMBIE YCIOBUS pabOThl C MUKPOOPTaHU3MaMH.

BrisieneHne 4ncTol KyJbTYPhl BKIIFOUAET CIIEIYIOLINE 3TAIBI:

1) monydeHue HAKOUTEIBHON KYJIbTYPHI;
2) BBIJEIICHUE YUCTOM KYJIbTYpHI,
3) ompeneneHne YUCTOThI BBIICICHHON KYJIbTYPHI.

Haxonumenvnas kynemypa — KyJabTypa, B KOTOpOH mpeobiagaroT
MPEACTABUTENN OJHOM (PU3MONOTMYECKOW TpymHmbl WIM JaK€ OJHOTO BHJAA
MUKpPOOpPraHu3MoB. /[l ee mnoiaydeHus: HEOOXOAMMO CO3/aTh Hu30upareabHbIe
(27IEKTHBHBIE) YCIOBUA, 00ECIIEUYNBAIOIINE TPEUMYILIECTBEHHOE PAa3BUTHE JKEJTAEMbIX
MUKPOOPTaHU3MOB M3 CMEUIaHHOW ITOITYJIALMH.

Yucras KyJabTypa MOXKET ObITh MOJydy€Ha U3 OTAEIbHOW KOJOHUU WM OJHOU
KJIETKH.

1. BelgesieHue U3 OTAeJIbLHONH KOJIOHHUH.

1.1. Mertox P. Koxa

HakonutenbHyto KyJbTypy a3po0OB HAHOCST MUIETKOM Ha MOBEPXHOCTh
IJIOTHOM Cpebl U CTEPUIIBHBIM CTEKJISIHHBIM IINaTesieM JpurainbCKoro pacipeaeisioT
KaIlUII0 10 MOBEPXHOCTH cpeibl. Jlamee 3THM ke IImaresneM, He CTEpUIIM3Ys €ro,
MIPOTHUPAIOT OBEPXHOCTh CPEIbI MTOCIEA0BATENBHO BO BTOPOU, TPETHEN U UETBEPTOM
yamkax. OObIYHO, B IEPBBIX JIBYX YallIKaxX MOCJIE€ HHKYOAIMH HA0JII01aeTCsl CIUIOUIHOM
POCT MUKPOOPTaHU3MOB, B TIOCJICYIONIUX — POCT U30JUPOBAHHBIX KOJIOHUH (puc. 16).

1.2. MeToa ucTomawuero mrpuxa

HakonurtenbHyto KyJnbTypy WM €€ pa3BeAeHUE OTOMpPAIOT MeTied U Ha
MMOBEPXHOCTH IIOTHOM MUTATENbHOU cpeabl (puc. 17) mpoBOAST WITPUXU B MOPSJIKE,
yKa3aHHOM Ha pucyHke 18. [lepen kakapIM HOBBIM IITPUXOM NETIIIO CTEPUIIU3YIOT B

MJIaMEHU TOPEJIKH.
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[Tocne moceBa yvamiku [leTpu momemarT B TEpMOCTAT KPBIILIKAMHA BHU3, YTOObBI
KOHJCHCALlMOHHAsT BoAa (B ciyuyae ee oOpa3oBaHHMs Ha KpBIIIKE) HE MOMemlana
MOJIYYUTh U30JIMPOBAHHBIE KOJOHUH. Yallku BBIEPKUBAIOT B TEPMOCTATE B TCUCHHE
1-7 cyTOK B 3aBHCHMOCTH OT CKOPOCTH pPOCTa MHUKpPOOpPraHM3MOB. BeIpocmme
M30JIMpOBaHHbIE KOJOHUM (puc. 19) oTceBaroT mnetiieil Ha MOBEPXHOCTh CKOIIEHHOU

IUIOTHOM CpeJibl B MPOOUPKE WIIU B KUIKYIO CPEAY.

| ....5
A

Pucynok16. A - mmarens Jlpuransckoro; b - moceB MUKpOOpraHU3MOB € ITOMOIIIBIO

mmarens puranbckoro; B - pocT MUKpOOPraHM3MOB TMOCIIE pacceBa

Pucynox17. TloceB MUKpOOPraHM3MOB Ha TUIOTHBIE TUTATEIbHBIC CPEIbI C

MTOMOIIBI0 MUKPOOUOJIOTHYECKOM METIIN.
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Pucynok18. Cxema nociaenoBaTenbHOCTH pacceBa KyJIbTypbl MUKPOOPTaHU3MOB Ha

ITOBEPXHOCTH TBEPJAOU MUTATEIBLHON CPEABI

Pucynok 19. U3onupoBanHbIie KOJIOHUN OaKTepUH, MOTYYCHHBIE

MCTOAOM HCTOIIAOIICTO MITpUXA

1.3. MeToa riiyOMHHOIO 1oceBa

N3onupoBaHHbIE KOJOHUU MHUKPOA’pOodMiIoB U (HaKyJIbTaTUBHBIX aHa’pOOOB
MOJIy4arOT METOAOM IIIyOMHHOTO moceBa. [[s 3TOro mioTHYIO MUTATEIBHYIO CPEAY
MIPEABAPUTEIHHO PA3NMBAIOT B MPoOHUpKH 1o 15-20 M1 1 cTepuin3yroT. B OCTHIBIIYIO

10 48 — 50 °C cpeny BHocaT 0,5 — 1,0 mu1 ipeiBapUTENBHO CACIAHHOTO Pa3BE/ICHUS
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HaKONIMUTEIBHOM KyNbTYyphl. [loceBHOM MaTepuan TIHATEIBHO IEPEMEIIMBAIOT, Bpalas
pOOMpPKY MEXy JaJOHIMH U Jajiee, ObICTPO BBUIMBAIOT B HalKy [leTpu, coxpanss
CTEPWJIBHOCTB. Yalky NOMEIAroT B TepMocTaT. KosoHMM, BEIPOCHIME B TOJIIIE CPEIBI,

BBIPC3alOT CTCPUJIBHBIM CKAJIBIICIICM HJIM U3BJICKAIOT MeTIeH U IMEPCHOCAT B JKUAKYIO

cpeny.

2. Boigesenue U3 0HOM KJIETKH

2.1. KaneJnHBIN MEeTO

Hcmonp3yroT mpu paboTe ¢ KPYNHBIMH MHKPOOPTAHH3MaMU: JIPOXKKAMHU,
MUKPOCKOMIMYECKUMHU Tpubamu, 1uaHOoOakTepusaMu. HakomuTeNnbHYIO KYyJIbTYpYy
Pa3BOJAT B CTEPHIILHOM CpeJie Tak, 4TOObl B HEOOJBIION Karjie ObUTM OAMHOYHBIC
KJIETKM MHUKPOOpPraHW3MOB. Jlajiee Ha MNOBEPXHOCTh HECKOJIBKHUX CTEPUIIBHBIX
IIOKPOBHBIX CTEKOJI HAHOCAT II0 KaIlule IPUTOTOBJICHHOIO pas3BeacHUs. ['0TOBAT
MpernapaThl «BUCs4ast Karish». Kamim npocMaTpuBaroT noJi MUKPOCKOTIOM U OTMEYAIOT
T€, B KOTOPBIX OOHApY»EHa TOJIbKO OJ[HA KjeTKa. [IpenapaT nmomMemniaroT B TepMOCTAT
BO BJIAXKHYIO Kamepy (uamika Iletpu c¢ yBinaxxHeHHOH (QUIBTpOBaIbHOU Oymaroii).
Uepes 24 4 oTMEUYEHHBIE Karuli BHOBb MHUKPOCKOMUPYIOT. TaM, riae HalmromaeTcs
o0pa3oBaHNE MUKPOKOJIOHHI, OCTOPOKHO CHUMAIOT C MMOKPOBHOTO CTEKJIA KyCOUYKAMHU
(GUIBTPOBAIILHON OyMaru U MEPEHOCAT B MPOOUPKH C MUTATEITHLHON CPEIoi.

2.2. C noMomb10 MUKPOMAHMITYJISITOPA

MUKpOMaHUITYJISTOP — TPUOOpP, MO3BOJSIOMIMA C TIOMOIIBIO CHENHUATbHON
MUKPOITMIICTKH W3BJICKaTh W3 CYCICH3WU OJIHY KJIeTKy (puc.20). DTy omeparuio

KOHTPOJIUPYIOT MOl MUKPOCKOIIOM.
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Pucynok 20. MukpomanumynsitopHast cuctema IntegraTi,

pa3pabotannas pupmoit Researchinstruments

UKCTOTy BBIIETICHHON KYJIBTYPBI TPOBEPSIOT HECKOJIBKUMHU CITOCOOAMH:

- BH3yaJbHO (TIPOCMATPUBAIOT POCT MHUKPOOPTaHM3MOB IO INTPUXY Ha
MOBEPXHOCTH CKOIIICHHOW arapu30BaHHON Cpelbl — €CIU POCT HE OJHOPOJCH,
KyJbTypa 3arpsi3HeHa);

-  MHUKPOCKOITUYECKUM KOHTpOJIeM (TOTOBAT TmpemnaparT (QUKCHPOBAHHBIX
OKpAIIICHHBIX KJIETOK U MPOCMATPUBAIOT €r0 ¢ UMMEPCHOHHON CHCTEMOM );

- BBICEBOM Ha Psij] MUTATENbHBIX cpell (cyciio, MIIb, kaprodenbHblii arap u ap.).

3ananus:

1. V3y4uTh METO/IbI BBIJICTICHUSI YUCTOU KYJIBTYpPHI.

2. Boinenenue unctoit KynbTypsl MeTogoM Koxa

- Pasnutsk B 4 crepunbHble yamku [letpu nurarenbHyto cpeny.

- Buectu B | yamky S0MKII CyCleH3UH HAKONMUTEIbHOW KYJIBTYPbhl U CTEPUIIbHBIM
CTEKJISIHHBIM IINATeNIeM PacTepeTh KyJIbTypy MO MOBEPXHOCTU YaIlIKH.

- He crepunu3sys mmarens, IPOBECTH UM IOCIEA0BATENBHO 10 TOBEPXHOCTH 2, 3 U
4 qamex.

3. Briaenenue unucToii KylabTypbl METOJOM HCTOHUYAIOIIETO IITPHXA
- [IoAroTOBUTH YallIKK C TBEPIOM MUTATEILHOM CPEIOM.
- MuxkpoOHOIOTHYECKON MeTIe B3SITh HEOOJIBIIOE KOJUYECTBO KYJIBTYpPhl U TIO
ITOBEPXHOCTH YallIKH CO CPEAOU MPOBECTH IITPUXH, KAK ITOKA3aHO HA pUCYHKel 7.

4. Yamku moCTaBUTh B TEPMOCTAT /I MHKyOarmu npu temmeparype 28 °C Ha 24 —
48 gacos.

5. Uepe3 24 — 48 yacoB KyJbTUBUPOBAHHUSA 3alUCATh MOJYYEHHBIE PE3YIbTATHI 110
JIBYM METOJIaM.

6. CuenaTtbh BBIBO/I.

KoHTpoJibHBbIE BONPOCHI
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1. UTto HaA3BIBAIOT YUCTOM KYJIBTYPOIi?

2. Kakue sTanbl BKIIIOYAET BBIJCICHUE YHUCTON KYIbTYphI?

3. Kakyro KyabTypy Ha3bIBalOT HAKOITUTEIbHOM?

4. Kakue MeTo/1bl BBIIETIEHUS YUCTOM KyJIbTYPBI U3 OTAECIbHOW KOJIOHUH U3BECTHBI? B
4eM OHHM 3aKJII0YarTCA?

5. Kakue MeTospl BbIICIEHNUS YUCTON KYJIbTYpPbl U3 OTAEIIbHON KIIETKU U3BECTHBI?

6. Kak npoBepuTh YUCTOTY BBIICJICHHON KyJIbTYpbI?

JlabopaTtopnasi pa6ora Ne 12
®da3bl pocTa MUKPOOMOJIOTHYECKUX KYJIbTYP U

PacCY€T KHHETHICCKUX ITapaMeTpPoOB pocTa

Heab padoThI: 3HAKOMCTBO C ILMKJIOM pa3BUTHS MHUKPOOHBIX KYJIBTYp H
cnenupuKoil a3 nepuogudeckon KyJabTypbl, 00ydeHHE TEXHUKE KYJIbTUBUPOBAHUS
MUKPOOPTaHU3MOB B PEXHUME MEPUOAMYECKOr0 MpoLecca MU pacdeT OCHOBHBIX
KMHETHUYECKHUX [TapaMeTPOB poCTa.

Matepuanbl u 000pyaoBaHMe: KyJIbTypbl MUKPOOPTaHU3MOB, HEOOXOIUMBIE
KOMITOHEHTHI ISl IPUTOTOBJICHUSI MUTATENbHBIX CPEJl, MUNETKU, TPOOUPKHU, KOJIOBI

JUTSI BRIpamuBaHus 6aktepuit, yamku [leTpu; TepMmocTatupyemas kadanka, TepMOCTaT.

OcHOBHBIE NT0JI0KEHHUS
B 3aBucumocTH OT crmocoba ToJaud TUTATENBHBIX BEIIECTB M OTOOpa
MOJy4YaeMbIX MPOJIYKTOB BBIJEISIOT JBa OCHOBHBIX CIIOCO0Aa KYJIbTHUBHUPOBAHMUS:
MePUOIMYECKOE U HEMTPEPBIBHOE.
1. Ilepuoanyeckoe KyJbTHBUPOBAHME.
[Teproauyeckum (CTallMOHAPHBIM) HA3BIBAIOT TAKOW METOJ KYJIbTUBUPOBAHUS,
KOTJ]a KJIETKM MUKPOOPTaHMU3MOB BHOCSIT B TUTATEJIbHYIO CPElYy U 1aJIe€ KOMIOHEHTHI

Cp€abl HC MOCTYMAIOT B COCYA N HE YAAJIAIOTCA U3 HETO.
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[lepuoanueckoe KyJbTUBUPOBAHWE MHUKPOOPIAHU3MOB IIPEACTABISIET C TOYKH
3peHHs TEXHUKH HanOoJjIee MPOCTON METO Ky IbTHBHpOBaHUs. [10/1 KyTbTHBUPOBaHUEM
MHUKPOOPTaHU3MOB TOHUMAIOT MX BbIpallliBaHUE B HauOojee OJaronpusiTHbIX
(O TUMANTBHBIX) YCIOBUSIX.

[Ipu nepuoguveckoM crocode KyJIbTUBUPOBAHUS MUTATENIbHAS CPElla 3aCeBaCTCS
MCXOJHOW KYJIBTYpOH MPOJIYIIEHTa - MHOKYJsATOM (OT Jjat. inoculatio — mpuBHBKa).
NHOKynsAT WHAue Ha3bIBAlOT ITOCEBHBIM MATEpUAIIOM, 4 WHOKYJSIIHUIO HAa3bIBAIOT
noceBoM. Jlamee B 3TOM k€ EMKOCTH MUKPOOPTaHU3MBI MIPU OINPEAETIEHHBIX YCIOBHUIX
MIPOXOIST Yepe3 BCE CTaIWU pocTa W pa3BuTHs momyrsmuu. [Ipm TakoM crocooe
KYJIbTUBUPOBAHUS (€r0 MOXKHO Ha3BaTh «3aKPBITOW» CUCTEMOM, KOTJ1a XOTsl Obl OJMH U3
KOMIIOHEHTOB HE MOXXET MOCTYINaTh B HEE WJIM BBIBOJUTHLCS U3 HEE) CKOPOCTh POCTa
OroMacchl Bcerjia JOJKHA CTPEMUTBCS K HYIIO JTMOO M3-3a HEJ0CTAaTKa MUTATEIBHBIX
BEIIECTB, JTM0O0 13-3a HAKOIUICHUS B CPEJIe TOKCHUECKUX MeTaboauToB. [lockonbky npu
MEPUOIUYECKOM CITOCOO€ KYJIHTUBHUPOBAHMS MHMKPOOPTaHU3Ma BCErJa MMEET MECTO
HEKOTOpasi HEYyCTOMYMBOCTh B CUCTEME.

B npocToil rTOMOT€HHOM MEPUOAUYECKON KYJIBTYpPE BCE €€ YaCTU HAXOIATCS B
OJIMHAKOBBIX  ycioBusix. s (eHOMEHONOrnYeckoro  OmMcaHus  PocTa
MUKPOOPTaHU3MOB B TMEPUOJUUYECKOM PEXKUME OOBIYHO UCIOJB3YIOT KPUBYIO POCTa
(puc. 21). Ona umeet S-oOpa3HbIii xapakTep. Pasnuunbie ha3bl pocTa TaKOU KyJIbTYPbI
OTpaXkaroT U3MEHEHHUs B OMoMacce U B OKpy»xarouieil cpene. IIpoaomKkuTenbHOCTb
KaXJO0T0 MEPUOJIa 3aBUCUT OT BUJA KYJIBTYpPbI, KOJIMYECTBA M KAaue€CTBA IOCEBHOIO
MaTepralia, COCTaBa MUTATEIBLHOM CPEABI U YCIOBUM KYJIbTUBUPOBAHUS.

[lepuonuueckast KyJbTypa HauyMHAETCAd C Jae-ghaszvl, KOTOpAsl SIBISETCS
COBEpIIICHHO HeoOs3aTeapHOl (a3oi pocta. Ee BO3HMKHOBEHHE 3aBHCHT OT
HECOOJIIOJICHHUSI ONTUMAJbHBIX YCIOBUWM JUIsi pOCTa TIOCEBHOIO MaTepuarna.
[IpourcxoauT mepenajn KOHIEHTPAIUN AJIEMEHTOB MUTAHUS, OCOOCHHO YTJIEPOJIHOTO,
OT CHIDKEHHBIX — B BBIPOCIIICH KYJIbTYpe, U3 KOTOPOU OepeTcsi MOCEBHOM MaTepual, K
BBICOKMM — B CBexel cpene. B 3ToT mepuosa KyiabTypa Kak Obl aJantupyercs

(mpuBBIKaeT) K HOBOW cpene oOutanusi. VICTOIEHHBIE KJIETKH CTaporo IMOCEBHOTO
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MaTepraia JOJDKHBI IEPEUTH U3 COCTOSHHUSI TOJI0IaHNS WIM OTPABIICHUS B COCTOSIHUE,
COOTBETCTBYIOIIEE CIHOCOOHOCTM K  PA3MHOMKEHHUIO, KOTOPOE  ONpEHesIeTcs
HEOOXOAUMBIM KOJIMYECTBOM U COCTOSTHUEM pUOOCOM, CIIOCOOHOCTHIO U YCIOBUSAMH K
pEIUIMKALUY, CUHTE3y KJIETOYHOW CTEHKH M T. M. [IpoaormKuTenbHOCTh 3TOM (hasbl
3aBUCHUT OT (PU3HMOJIOTMUECKMX OCOOEHHOCTEM MHKpPOOPraHHW3Ma, COCTaBa MOCEBHOM U
IPOM3BOJICTBEHHOM CpEJl M YCIIOBUM KYJbTUBUPOBAHUA. UeM 3TH pasnyusi MEHbLIE U

yeMm OoJIbliie MoceBHast 103a, TeM kopoue I aza pocra.

T T

Pucynok21. ®a3el Ha KpUBOM pocTa NEPUOIUYECKON KyIbTYyphI: | — nar-dasa; Il — daza
yckopenus pocta; |11 — ¢da3a sxcrnonenumansHoro pocra; 1V — asza 3ameasienus pocra;

V — cranmonapnas ¢aza; VI — daza ormupanusi.

Il da3za HasbBaeTcs ¢haszoii yckopenus pocma, OHA XapaKTEPU3YeTCs HadyaIoM
JICJICHUS KJIETOK, YBEJIMYEHUEM OOIIel MacChl OMYJISILIUU U TTOCTOSTHHBIM YBEJIMUEHUE
CKOpPOCTH pOCTa KYJIBTYPbl; 0OBIYHO OHA HETIPOIOJHKUTENbHA.

Jlanee cnenyer oxcnoHenyuanvHas — ¢aza, B  HAUOONBIIEH  CTENEHU
XapaKTepU3yoIIas U BeIpaXKaroIiasi ClIoCOOHOCTh KyJIbTYphl K pa3MHOXEHHUI0. B 310
¢daze cBeleHbBl K MHUHUMYMY BCE JHMUTHPYIOIIUE W WHTHOUPYIOIINE BIUSHUA.
KoMmmnoHeHThl mUTaTeNbHON Cpelibl UMEIOTCS B M30BITKE, MPOAYKTHI OOMEHa eIl He
HAKOIMWINCh. POCT MAET C MaKCUMAaJIbHO BO3MOXKHOM CKOPOCTBIO, T'€HETHYECKU
3aJ10’KEHHOM B KJIETKE, HHTEPBAJIbI MEXKAY MOSIBICHUEM ITPEABIIYILETO U ITOCIIETYIOLIETO
MTOKOJICHUH MOCTOSIHHBI. JIorapuM uncia KIeTOK JIMHEWHO 3aBUCHUT OT BpeMeHu. Eciu
’KE cpeJla T0 CBOEMY Ha4aJlbHOMY COCTaBYy HE ONTHUMAalIbHA, TO POCT OYJET OTpaHUYCH
HEMOAXOIAIINM ITUTAHUEM WJIA HEONITUMAJIbHBIM 3HaueHueM pH u T. i. B aToM cinydae

pPOCT MOXET OBbITh OMHUCaH 0oJiee MOJOrol 3KCIOHEHTOW WM MpsMol. DTta (aza B
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1a00paTOPHBIX YCIOBHSIX HE MOXKET OBITh JJIUTETHHOM, TaK KaK Jake HE OYCHb
TJIOTHAS TIOMYJISIITUS BCKOPE HAYHET UCTIBITHIBATh HEJJOCTATOK B KUCJIOPOJIC U3-3a €T0
OBICTPOTO TIOTJIOIICHUS U CIA00H PaCTBOPHUMOCTH.

Daza 3ameoneHuss pocma MOXKET OBITh OUYEHb PAa3HOOOpa3HON M caMoii
cinoxkHOM. OHa MOXET TMOJHOCThIO OTCYTCTBOBATh HA MPOCTBHIX CHUHTETUYECKHUX
cpenax, KOrjla pOCT Cpa3y OCTaHABIMBACTCS H3-3a OTCYTCTBHSI OJHOTO JJCMCHTA
MATaHWsA, B OCOOCHHOCTM — WCTOYHHKA YIJIepoJaa W OHeprum. PocT KiIeTok
IpeKpalaeTcs, ¥ HacTyIaeT cTallnoHapHas ¢a3a, B JaHHOM ciiydae — ¢a3a roJI0TaHus
10 WCIIOJIb30BAHHOMY DJJIEMEHTY THTaHWs. BO3HWKAaeT W TPOCTPaHCTBEHHAsS
OTPaHWYCHHOCTh, KJIETKH MEIIAIOT APYr APYry, YMEHBIIAIOTCS TOBEPXHOCTH UX
KOHTAKTa CO CPEJION, yXy/IIIAI0TCS MOCTYIUICHUE MUTATEIbHBIX BEIIECTB BHYTPb KJICTKH
¥ BBIOPOC TPOIYKTOB MeTaboim3ma. Ha clHOoXHBIX cpemax, coaepiKaluX HECKOJIBKO
MCTOYHHUKOB YIJIEPOAA, MOXKET TPOUCXOJUTh TOOYEpe/HAs WX YTWIM3alus Hu
MOCTeNIEHHOE 3aMejieHue pocta. [Ipu M30BITKE MUTAHUS POCT 3aMEIAETCS U3-3a
HAKOIICHUSI TPOAYKTOB MeTabonn3ma. TOKCHYHBIC TPOAYKTBI METabOoIu3Ma Y
MHUKPOOPTaHU3MOB BeChMa pazHoo0pa3Hbl. BO3M0KHO 0JIHOBpEMEHHOE OTpaBJICHUE U
rojogaHue. B cooTBeTCTBUU C 3TUM W CTallMOHApHas ¢aza MOXKET COJAEPIKATh CaMble
Pa3HOKAUYECTBEHHBIC KJIETKH: )KUBBIC, HO TOJIO/IAIOIINE, KUBbIE, HO MHTHOMPOBAHHEIE,
OTMHPAIOIINE 110 TPUYMHE TOJIOTAHUSI UIIA OTPABIICHUS.

Cmayuonapnas ¢aza He XapakTepu3yeT KyIbTypy, TaK KaK B 3TOT MEpUOJ
COCTOSIHUE KJIETOK MOKET OBITh CaMbIM pa3zHooOpa3HbIM. Macca M KOJMYECTBO BCEX
KUBBIX KJIIETOK BO BpeMs 3TOH (pa3bl JOCTUTAIOT CBOEr0 MakcuMyMa. KomaecTBo BHOBb
00pa30BaBIIMXCS KIETOK CTAHOBHTCS HA STOM JTarie PaBHBIM KOJUYECTBY KIIETOK,
OTMEPIIIUX U aBTOJIM30BABIIMXCS. B Kakoi-TO MOMEHT ATO paBHOBECHUE HAPYIIACTCA, U
KOJIMYECTBO OTMEPIIHX KJIETOK CTAHOBHUTCS OOJIBIIIE BHOBb 00Pa30BaBIINXCS, HACTYIIACT
VI daza — ¢paza ommupanus. Ha >TOM cTagum Macca >KUBBIX KIETOK 3HAYUTEIHHO
YMEHBIIACTCS, TAK KaK 3allacHbIC BEMISCTBA KIICTKA UCUEPITHIBAIOTCS.

Tonbko SKCHOHEHIMANIbHAS (a3a O HEKOTOPOM CTEMEHH XapaKTepU3yeT

CBOWCTBA KYJIBbTYpHI.
73



Takum  00pa3oMm, KIETKHM TMEPUOAMYECKON  KYJIbTYyphl TMPETEPIEBAIOT
3HAYUTENIbHbIE U3MEHEHUS BCEX CBOMCTB IO BCEMY MEPHUOJY POCTa, O0YCIOBICHHBIC
HENPEPHIBHBIMU W3MEHEHUSIMU OKpYKarolleh cpeia M OBICTpOM peakiued Ha HHUX
KJIETOK. TeM He MeHee, IEPUOINYECKUE METOIbI KYJIbTHBUPOBAHHS MUKPOOPTaHU3MOB
IMIMPOKO HCIOJIB3YIOTCS B HACTOSIIEE BPEMsSI B MPOMBIIIJICHHOW OMOTEXHOJOTUU U
UCCIIEOBATENbCKON MpakTUKE. TeXHUKAa MEpPUOJUYECKON KYJbTYpPbl IO3BOJISET
MOJIy4YUTh HMCXOJAHBIC JaHHBbIE, M pPacXoJHble KOA(D(PUIIMEHTH, U KUHETHUECKHE
XapaKTEPUCTUKHU KYJIbTYpPbl, HEOOXOAUMBIE JJIs TIEpexX0/ia K MPOTOUYHBIM CHCTEMaM U
MacCIITaOUPOBAHUIO TIPOIIECCa.

2. HenpepbiBHOE KYJIbTUBHPOBAHME

Henpepuvigrnoe kynomusuposeanue — 3TO TPOLECC, NPOUCXOMANIMNA B Tak
Ha3bIBAEMON OTKPBITOM CHCTEME, BCE KOMIIOHEHTBI KOTOPOW MOTYT ITOCTYIIaTh B
CUCTEMY M MOKHUAATH €. HenpepsIBHOE KyJIBTUBUPOBAHNE MUKPOOPraHU3MOB, KOT1a
IIPOUCXOJIUT, C OAHOW CTOPOHBI, INPUTOK IUTATEIBHOW CpEXbl, C JAPYrod — OTTOK
OuoMaccbl M JPYruxX IMPOJYKTOB, Yalle MCHOJIB3YETCSs NpPH MPOMBIIUIEHHOM
MOJIyYUEHUU Pa3IMYHbIX MPOAYKTOB MHUKpPOOHOro cuHre3a. KylbTUBHpOBaHME
MUKpPOOPTaHU3MOB B MPOU3BOACTBEHHBIX LIENSAX CBA3AHO C OCOOEHHOCTSIMU POCTA U
(GYHKIUI MUKpPOOPTaHHW3MOB. DTO MOTYT OBITh KYJBTYpbI, KpallHE pa3iUyHbIE MO
dbopme u croxuoctu. IIpocreiimeit (Gopmoil KynbTypbl SBJISETCS TOMOTEHHAs
CYCIIEH3UsI MUKPOOPTaHU3MOB OJTHOTO BH/IA B OMPEAEICHHOM 00BbeME BOJHOU CPEIbl,
noJJepKuBaeMasi B  TOCTOSHHBIX  (PU3MYECKHX YCIOBUSIX M cojepxalias
MUHHUMAJIbHOE YHCJIO ONPEEICHHBIX KOMIIOHEHTOB: MCTOYHUK YTiepoja, a3oTa,
dbochopa u gapyrux osnementoB. IIporecc HeNpepbIBHOIO KYJbTUBUPOBAHUS
OCYIIECTBIISICTCS B CHIELIMATIBHBIX anrmapaTax — ¢pepmeHmepax.

CkopocTb paz0asiienus (ko3hdUIMeHT pa3z0aBiIeHUs WM CKOPOCTh TPOoTOKa) D
PAacCUMTHIBAETCS 110 YPABHEHMIO:

D =F/V, (1)
rne F — cKopocTh TOCTYyIUICHHMsI THTATENIBbHOW cpenbl, /4, V — o0bem

dbepmenTepa.
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Bennuuna D cooTBeTCcTBYeT 00BhEMY Cpelibl, IPOIIEAIIeH Yepe3 hepMeHTep 3a
1 4, o6parHas BenmuunHa 1/D moka3pIBacT BpeMs MpeOBIBAHUS MHKPOOPTAHU3MOB B
dhepmeHTepe.

KoHTpons u ympaBieHuE MpoLEeccaMu HEMPEPHIBHOTO KYJIbTUBUPOBAHUS

OCYIMCCTBIIACTCA ABYMA IIYTAMU: XCMOCTATHBIM U Typ6I/II[OCTaTHI>IM.

2.1. XemocTaTHOE KYJILTHBHPOBAHHE

Xemocmam npencrapisier coboi pepMeHTep, Kyaa ¢ MOCTOSSHHON CKOPOCTHIO
MIOCTYIAET MUTATENIbHAS Cpella U U3 KOTOPOro ¢ TaKOW K€ CKOPOCTBIO MPOUCXOIUT
OTTOK KyJbTypbl. OOBIYHO UTATENbHAS CPEAA COAEPIKUT B U30BITKE BCE KOMITOHEHTBI
32 MCKJIIOYEHHEM Kakoro-nubo OJHOro, HampuMep, MCTOYHUKA a30Ta, yriepoja,
¢dochopa, MarHus, BUTAMUHOB M T. M., KOTOPBIA BBINOJHSAET POJb (akropa,
OTPAaHUYHUBAIOLLIETO POCT KJIETOK (JINMUTUPYIOUIUI pakTop). XeMocTaT Mpu CKOPOCTH
IPOTOKa (CIIEIOBATEIBHO, 1 CKOPOCTH POCTA) MEHBIIIE [max (MAKCHMAIILHON CKOPOCTH
pOCTa) MPECTABISET COOOM cCaMOPETyIUPYIOIIYIOCA CUCTEMY. DTa CUCTEMa CIOCOOHa
B TEYEHUE NPOJOJDKUTEIBHOTO BPEMEHH ABTOMATHYECKH ITOICPKUBATH ITOCTOSIHHBINA
YpPOBEHb OHMOMAcChl, CKOPOCTbh pOCTa W KOHIEHTPALMIO KOMIIOHEHTa CpEJbl,
JUMUTHUPYIOILETO pocT. J[MHaMuYecKoe paBHOBECHE yCTaHaBIMBaeTcs pu | = D.

XeMOCTaTHOE KyJIbTUBUPOBAHUE J1a€T BO3MOXKHOCTh HA0JI0JaTh 0OCOOEHHOCTH
0oOMEHa BEIIECTB U3y4aeMbIX MUKPOOPTaHU3MOB TOJBKO B 3aBUCUMOCTH OT CKOPOCTHU
UX pOCTa Wi, HAIIPOTUB, COXPAHSIS MOCTOSTHHYIO CKOPOCTh POCTa KJIETOK, U3MEHSTh
ycioBus cpenbl. Kpome TOro, 3ToT MeTo[ MO3BOJIAET J0JIroe BpeMs MOIAEP>KUBAThH
KJIETKH B ONPEIECICHHOM (PU3UOJIOTMUYECKOM COCTOSIHUU.

2.2. TypOugocTaTHoe KyJIbTUBMPOBAHHE

[Ipu TypOMaocTaTHOM BbIpalllMBaHUK B (epMEHTEpe MNOIIEPKUBACTCS
MMOCTOSIHHBIA YPOBEHb OMOMACCHI, KOTOPBIM IO ONTHYECKON TJIOTHOCTH KYJIbTYPHI
pPETHCTPUPYETCS CHEIUaIbHBIM TPUOOpPOM, CHaOkeHHBIM (QoTodnemeHToM. Kak
TOJIKO YpPOBEHb OMOMAcChl MOJIHUMAETCS BBIIIE 3aIaHHOTO, CUTHAJ (POTORJIEMEHTA

MPUBOJAUT B JIEUCTBUE HACOC, MOJAIONIMN MHUTATENbHYIO cpeny. Heobxomaumbiii
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YPOBEHb JKHUIKOCTH B ammapare MOJACPKUBACTCS MPU TMOMOIIU CHEIUATLHOTO
CIIMBHOTO yCcTpoiicTBa. Takum 00pa3oM, CKOPOCTh HAKOTIICHUSI OMOMACCHI YIIPABIISET
CKOPOCTBIO TIPUTOKA MUTATEIBHON Cpenbl. POCT MUKpOOPTraHW3MOB B TypOugoCcTaTe
OCYIIIECTBIISICTCS 0€3 BHEIIHErO0 JTUMUTHpOBaHUSA. [Ipm 3TOM CKOpPOCTH pocTa
NPUOTIKACTCS K MUmax-

3. OueHka napaMeTpoOB POCTA MEPUOANYECKON KYJIbTYPbI

Pe3ynbpTaThl KOJIMYECTBEHHOTO U3yUEHHUS POCTa MUKPOOHBIX MOIYJISIITUN MOTYT
OBITH TIPEICTaBJICHBI O0Jiee MHPOPMATUBHO U TOUHO, €CITH aHATM3UPYIOTCS Pa3IMYHbIC
nmapameTphl pocTa: yJeldbHas CKOPOCTb POCTa, BpeMs TeHepamuu (BpeMs yIBOCHHUS
Omomacchl), Jlar-nepuo/1, SKOHOMUIECKUM KO UITUEHT U T. 1.

1. Voenvnasa cropocmv pocma Kynbmypsl PacCUUTHIBAETCA IO JaHHBIM

KOHIIEHTpaIuu OuomMacchl B (pazax akTUBHOI'O POCTa KyJIbTyphl 110 hopmyiie:

_ lnX1 - lnXO
= (2)

rae Xo u X1 — 3HaueHus1 OMoMacchl, COOTBETCTBYIOMNE BpeMeHu pocta To u Ti.

buomaccy MOXXHO HM3MEpSITh BECOBBIM METOAOM (I/J, MI/J), MO JaHHBIM
HedeToMeTpU ONTUYECKON TIIOTHOCTHU (A) CyCIIEH3UHU KJIETOK MUKPOOPTaHU3MOB, B
equHunax A. Jlnd  XapakTepUCTHUKM MUKPOOPTAaHM3MOB YacTO HCIHOJIb3YIOT
MAKCUMATILHYIO YOeNbHYI0 CKOPOCHb POCMA Imax - YAEJIbHas CKOPOCTh poOCTa B
AKCTIOHEHITMAJIbHOH (hase.

2. Bpems yoeoenus buomaccul (8pems cenepayuu). Kaxnas oquHOYHAs KIJIETKa
OakTepuil Mpu pa3MHOKEHUN 00pa3yeT 2 HOBBIE KJIETKH, B OJIArOMPUSATHBIX YCIOBUSIX
Cpelibl OOMTaHUs TaKUe KJIETKH OyIyT pa3MHOXKAThCSI B T€OMETPUUECKON MTPOTPECCHH,

T. €. OKCITIOHCHINAJIBHO:

In2 0.693

=— i g = —(3
9= 9== (3)
rJie g — BpeMs IeHepaluu, |1 — YAelIbHas CKOPOCTh POCTA.

3. Dxonomuueckuti kodhpuyuenm (MU BBIXOJ OMOMACCHI OT MOTPEOJICHHOIO

cyOcTpara) ornpeaensieTcs U3 ypaBHEHUS .

X
S-S,

Y =

X 100% (4)
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rae X — KOHIIEHTpaIus OMOMacchl, S — HayanbHasi KOHIEHTpalus cyocTpaTa B
cpene, So — OCTaTo4YHasi KOHLIEHTpalus cyOcTpara B KylIbTyPaJbHOM KUIKOCTH.

4. J[numenvnocms aaz-nepuooda (L) onpenenseTcs: rpapuyecKi.

Ecnu Ha rpaduke 3aBucuMOCTH OMOMAcChl OT BpEMEHHU (CM. puC. 22) IPSIMYIO
JIMHUIO SKCTPAIOINPOBATH A0 YPOBHS HAaUaIbHOM OMOMACCHI, TO OTPE30K, OTCEKAEMBbIii

ITpH1 5TOM Ha OCHU a6CHI/ICC, 6YI[CT COOTBETCTBOBATH L.

Hozapugm Suomaces:

S
B
8

=]

Bpems

Pucynoxk 22. ®a3bl pocta KylIbTypbl MUKpOOPTaHu3MoB. OnpeiesieHue
JUTUTEIBHOCTH JIar-nepuoa.

4. OmnpenejieHHe KHHETHYECKHX XAPaKTEPUCTHK PoOCTa  KYJIbTYP
MHUKPOOPTaHU3MOB /IJISl IPOTHO32 HENMPEPLIBHOI0 KYJbTUBUPOBAHMS

Ks, Wmax, B Y SIBISIOTCS] BRKHEHIIIMMU ITapaMeTpamMu, XapaKTepU3YIOITUMU POCT
MHUKPOOPTaHU3MOB B HENIPEPHIBHOM U MEPUOIUYECKON KYIBTYPE.

B Hacrosiee BpeMss B NPOMBIIUICHHOCTH JJIsi TMOJYY€HHUS TPOJIYKTOB
MUKPOOHOTO CHUHTE3a HCIOJIB3YETCS METOJI HEMPEPHIBHOTO KYJIbTUBUPOBAHMSI.
OCHOBHBIM YCJIOBHEM CTA0UJILHOTO COCTOSIHUS KYJBTYpPhl B HEMIPEPHIBHOM MPOLIECCE
SIBJISIETCS PABEHCTBO YJIEJIbHOM CKOPOCTH pocTa (L) U ckopocTH pazdasienus (D).

CKopoCcTh poCTa MHMKPOOPTaHHU3MOB OmpeaeisieTcss  (PU3M0I0rHYeCKuMHU
OCOOCHHOCTSIMU IITaMMa, YCIIOBUSIMU KYJIbTUBUPOBAHUS, IPUPOION YTUIUZUPYEMOTO
VIIEPOJHOTO CyOcTpaTa W €ro KOHIIGHTpalued B cpefe. BhICOKHME HUCXOIHBIC
KOHIIGHTPAIlMU HEKOTOPHIX KOMIIOHEHTOB CpeJbl MOTYT WMHTHOUPOBATH POCT
MUKpoopranu3mMoB. Hanbosee BaXHOW XapaKTEpUCTHUKOW pOCTa MUKPOOPTaHU3MOB
ABJISIETCA MX TEOPETUYECKash MAaKCUMallbHAsl yNeJIbHasi CKOPOCTh PocTa (Hmax). OHa

PACCUUTBIBAECTCS MPU BBHIOOPE MEPCHEKTUBHBIX KYJIbTYpP U1l MOJy4YEeHHs] OMOMAaCCHI

77



WIKM TPOAYKTOB MeTaboin3Ma MHUKPOOPTaHM3MOB B YCJIOBHUSIX HEMPEPHIBHOTO
KyJIbTUBUPOBAaHUSA. UeM BBIIIE [lmax IMPU POCTE HAa KOHKPETHOM cCyOcTpare, TeM
yCTOWYMBEE W TPOAYKTUBHEE OyJIeT WATH IMpoIecC MOIy4YeHUsT HeoOXOIUMOro
npoaykra. C MNpakTHYECKOW YAEIBHOM CKOpPOCThEO pocTa (1) OHa CBs3aHa
MaTEMaTUYECKUM BbIpakeHHEeM MOHO U UMEET CIIETYIOIIUI BU/I:
S
L= Umax m (5)

r7ie L — MpaKkTUYecKas yAeabHasi CKOPOCTh POCTa; S — KOHIICHTPAIUS TUMUTHPYIOIIETO
dakropa B cpene; Ks — koHcTaHTa HachleHus: (KoHcTaHTa Muxasnuca-MeHTeHa),
paBHas KOHIICHTPALIUU JIUMUTHPYIOLIETO (paKTOpa, MPU KOTOPOM Lmax =1/2, BemuunHa
Ks oOpaTHO mponoprivoHanbHa cpodcmay opeanusma kK cyocmpamy. Ilo cBoelt hopme
ypaBHeHHE MOHO COOTBETCTBYET 3aBUCUMOCTH CKOPOCTH (PEPMEHTATUBHOM peaKlnu
OT KOHIIEHTpaIuu cyOcTpaTa Mpu XUMHUYECKUX peakuusx (ypaBHeHue Muxasnuca-
MenTeHa).

Bennunny Ks MOXHO onpesenuTs B ONbITax, IJ€ CyCIEeH3UeN KIETOK 3aCeBalOT
CpeIsl C pa3MYHBIMU, HO OYEHb HU3KUMH KOHIIEHTparusMu cybctpata S. Uepes
KOPOTKHE MHTEpBaJIbI BpemeHu (1, 2, 3 u u fganee) u3MepsoT BEIUYUHY OMOMAacCChl U
BBIUUCIISIOT 3HaueHue . Jlajgee cTposAT rpaduk 3aBUCHUMOCTH [L OT KOHLIEHTpALUU
cyocrpata S (puc. 23). [IpoBoaar IuHHIO, TAPAICTBHYIO OCH aOCITUCC, HA YPOBHE
CamMoro BBICOKOTO 3HAU€HHUs |l JO MepeceueHus ¢ ocbio opauHaT. KonnuecTBeHHOE
3HaueHmne Ks paccunteiBaeTcs rpaduaecku IKCTPAOIUPOBAHUEM BEIMYUHBI 72 [max HA

och abciuce (KOHIEHTpaIus cyocTpara).
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Prucynok23. 3aBUCUMOCTH YACIBHOW CKOPOCTH pPOCTa KyIbTypel (l) OT

KOHIIEHTpaIuu cyocTpara (S) B cooTBeTcTBHH ¢ ypaBHeHHEeM Mono. Ks = 10 mr/n, npu

S=K, a lvl:015 Mmax

[IpeoOpa3zys ypaBHeHue (5), moiaydaem:

K 1

; = + (6)

Sthmax Hmax

T.€., TOCTPOUB TpaPuK 3aBHCUMOCTH 1/p ot 1/S, momyuum mpsMyro JTHHHIO,
KOTOpas rmepecekaeT och abcuuce B Touke — 1/Ks, a och opAMHAT - B TOUKE 1/Umax (PHC.
23). JIluneitHOCTh TpaduKka B CiIydae, KOT/ia [0 OCH OPAMHAT OTKJIAIbIBAIOT OOpaTHbHIE

BEJIMUUHBI, CIYXKUT YIOOHBIM METOJIOM JJIsI TPOBEPKH THUIEPOOIUUYECKOM

3aBUCHUMOCTH.
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Pucynok 24. Jlannpie pucyHka 23 B 00paTHBIX KOOPAHMHATAX

5. TI'padoananuruyeckuii MeToJ pacyera YCJOBHIl HeNpepbIBHOIO
KYJbTHBHPOBAHHUA

[IpyHIMIT MeTOAa COCTOMT B COMNOCTaBICHMM TpaUKOB 3aBUCUMOCTHU
HAKOIUIEHHsT OMOMacchl OT BpPEMEHHU KyJIbTHBUpPOBaHUSA (cM. puc. 21) ¢ kpuBoi
IPOYKTUBHOCTH 10 BBIX0Ay Oromacchl dx/dt. [lnist aToro B mpaBoii mojoBUHE rpaduka
3aBUCUMOCTH 00pa30BaHUsi OMOMACChl OT BPEMEHHU KyJIbTHBHpPOBaHUS (KpuBas X)
HAHOCST KPUBYIO 3aBUCUMOCTHU MPOJAYKTUBHOCTH KYJIBTYpPBI 10 BBIXOy OMOMAacChI OT

ee KOHIIeHTpanuH, T. €. dX/dt or X B TeX e eAMHHUIIaX ONTHYECKON TUIOTHOCTH (€.
d
OI) (kpuBas d—: (x)) (puc. 25).

Bemnunnaa dX/dt paccunteiBaeTCs 10 JaHHBIM KPUBOM pOCTA.

Ipumep: X, =3 en. OIl; X;=1,5en. OIl, t;=4,54q t; = 3,5 u rorga dX/dt = 1,5
ex. OIl/q.
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Pucynox 25. Kpusas pocta KynbTypsl (X) ¥ KprBasi IPOyKTUBHOCTH 10

dx
BBIXOJTY 6I/IOMaCCI>IE (x).

Ha xpuBoil 3aBUCMMOCTH MPOAYKTUBHOCTH KYyJNbTYPhl HAXOJIUM TOUKY,
COOTBETCTBYIOIIYIO MakcuMaibHOMY 3HaueHuto dX/dt. Ilpu mnepeceueHun
NEPIEeHIUKYJIApa C OChI0 abCIMCC HAXOAUM TOYKY, KOTOpas COOTBETCTBYET
COCTOSTHUIO TMHAMUYECKOTO PABHOBECHS IMPU HETPEPHIBHOM KyIbTuBHUpoBanun dX/dt
(mammpumep, 1,5 en. OIl/4). ITpoBeas napauiens Mo HAMIEHHOW TOUYKE A0 MepeceyeHuUsI
C OChbI0 OpPAMHAT, HAXOAMM I10Ka3aTeslb ONTHYECKON IUIOTHOCTH, COOTBETCTBYIOLIUI
OTIpe/ieNIeHHON KOHIeHTpauuu O6momaccel X (Hampumep, 3 en. OIl). Ilpoanus sty
IOpSIMYIO J10 MIepeceyeHusl ¢ KpUBOM pocTa, HaxoAuM ¢a3y pocTta, B KOTOpOH OyaeT
MOJIEPKUBATHCA KyJbTypa. OMyCTUB MEPIEHIUKYISP Ha OCh abCIHCC CO IIKaIon
BPEMEHHU KYJIbTUBUPOBAHUS, HAXOIUM BpEeMsI, HEOOXOIUMOE JJI BBIX0/Ia KYJbTYpPHI B
HY)XHYIO0 (ha3y pocTa W Hauyaja MPOTOYHOTO KyJIbTHBHPOBaHUSA. B cTarmoHapHBIX
YCIOBUSIX CKOpocTh mnpoToka (D) paBHa ynenbHOW ckopocTtu pocta (u). Hx

paccuuThIBaeM 1o Ghopmysie:

1dX 1,5en.0ll/4
=——= =054
X dt 3 en. OIl

-1

D=u
TakuMm 00pa3zom, HaXOAUM, YTO €CIU IMPU ONTHUYECKOW IMJIOTHOCTHU KYJIBTYPHI,
paBuoii 3 B (epMeHTEpe BKIIOYUTH IPOTOK CO cKopocThio 0,5 u?l, 10
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MMPOU3BOAUTCIBHOCTL 1IpOLECCCa IMOJYUYCHUA OroMacchl 6y,HCT MaKCHUMaJIbHa.

KynbruBupoBanue OyeT oCyIecTBISATHCS B peKuMe TypOugocTara.

3aganus
3aoanue 1. Ilonyuenue Kpueoii pocma Kyabmypsl MUKPOOPZAHUIMOG
1. BeiOpaTh BapHaHT KyJIbTHBHPOBAHHUS
[TpumepHBIC BapUaHTHI KYJIbTHBUPOBAHUS MHUKPOOPTAHU3MOB MPECTABICHBI B
tabnuiie 4.

Tabnuna 4. BapuanTtbl KyJTbTUBUPOBAHUS MUKPOOPTaHU3MOB

Ne | Mukpoopranusm | Cpena | Cyoerpar | Temneparypa, | Pexum
°C aspanuu,
00/MuH
1 | E.coliK12 LB - 28 180
2 | E.coli K12 LB - 37 180
3 | Pseudomonas LB - 28 180
putida NF142
4 | Arthrobacter LB - 28 180
sp.BS2
5 | Gluconobacter | Cpena | copOut 28 180
oxidans G
6 | Pichiasp. 2518 | Cpena | ['moko3a |28 180
Y (10 r/m)
7 | Pichiasp. 2518 | Cpena | ['munepusn | 28 180
Y (10 r/m)

Cpenpl 17151 KyJIbTUBUPOBAHUS
LB (JIypusi — Beprpanmn): tpunrtos - 101/, AposxxkeBoi skcTpakt - 5 /71, NaCl

- 10 v/n. dosectu pH 1o 7.5.
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Cpena Y: (NH4)2SO04 - 2,5 r/n, MgSOq4 - 0,2 t/n, KoHPO4sx 3 H,O - 0,7 1/m,
NaH,POsx 3 H0 - 3 r/a, apoxxeBoit akcTpakt - 0,5 v/m, DL-netitun - 0,17 1/m,
riiiepud — 8,3 mur/n (unu raoko3a 10 rin), mukposnementsl (DA TA-10r/1, ZnSO4X
7H,0 - 4.4 v/n, MnCl; x 4H,0 - 1,01 r/a, CoCl, x 6H,0 - 0,32 r/1, CuSO4 x 5H,0 -
0,315r/1, (NH4)6M07024 x 4H,0 - 0,22r, CaCl, x 2H,0 - 1,47 r/a, FeSO4 x 7H,0 - 1
r/m) - 1 mi.

Cpena G: D-copour - 200 r/m;  JlpoxokeBoit »skctpakt - 20 1/m;
JuctunnupoBanHas Boja - 100 mit; pH cpenst - 5,2-5,5

JIJisi IPUTOTOBJIEHUSI ATapPU30BAHHBIX Cpel K KUAKHUM cpeaaM 100aBUTh

arapa u3 pacdera 16-20 r/n

2. [IpuroToBUTH MUTATENBHYIO CPETY IS BEIPAIIUBAHUS OAKTEPHIA:

- IPUTOTOBUTH CPEJIbI COTTIACHO MPOIUCH;

— cpey pa3uTh B 3 pepMeHTaMOHHbIe KOJIOBI 110 100 mut;

— KOJOBI TUIOTHO 3aKPBITh BaTHO-MAapJIeBBIMU MPOOKaMU M CTEPUIIU30BATH
aBToKsIaBupoBanueM 30 muH nipu 121°C;

— TIOCJI€ aBTOKJIABUPOBAHUS KOJIOBI MOAMHUCATH (OTMETUTh MHUKPOOPTaHU3M,
KOTOpBIN OyJeTe 3aceBarthb, 1aTy, (pamMuimio 1 HoMep KOJobl);

3. 3aceB MHOKYJIATA:

- 3acedarb OAHy KOOy i1 MHOKYJSTA KyJIbTYpOd U WHKYOUpPOBATh
(KyJbTUBUPOBATH) B TEUEHUE CYTOK MPU 33JIaHHBIX YCIOBUSIX;

- Ha cnenyromuii aeHs 3acesTh 0JHY U3 K0J0, 700aBuB 5-10 M MHOKYISTA
(MHOKYJIAT XpaHUTh B XOJIOJUIBLHUKE J0 3aC€Ba BTOPOM KOJIOKI);

— V3meputh UCXOAHYIO ONITUYECKYIO INIOTHOCTH KYJIBTYPHI, JJI 4€ro 0TOOpaTh
2,5 MJI KyJbTYphl B OTACIBHYIO MPOOUPKY M U3MEPUTh ONTHUYECKYIO IJIOTHOCTh Ha
CeKTpohOTOMETPE OTHOCUTEIHLHO BOJIBI MPHU JUTMHE BOJHBI 590 HM;

- Bropyto kon0y 3acesTs uepes3 8 yacoB, 1006aBuB 5-10 M1 TOTO K€ HHOKYJIATA,

KOTOPbIN J00ABIISIIN B IEPBYIO KOJIOY;
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4. KonObl yCTaHOBUTH Ha KAYaJIKy C 3aJaHHBIMH MTapaMeTpaMy TEMITepaTyphl U
asparum.

5. Ilepuoanuecku (depe3 1-2 yaca) mpoU3BOIUTH OTOOP MPOO JJIs U3MEPEHUS
ONTHYECKON IIIOTHOCTU KYJIBTYPHI.

6. Jlanubie 3aHecTH B TaOII. 5.

Tabmuma 5. Ilokazarenm pocTa KyJbTypbl B XOJe MEPHOAMYECKOTO

KYJIbTUBUPOBAHUS

Jara | Bpems | Bpems oT | OnTuueckas | Bpems ot | OnTrnyeckas
Hayajga 3aceBa | INIOTHOCTh | Hayaja 3aceBa | INIOTHOCTh
(komba 1), u Ai, en. | (komba 2), g As, en
(xonbal) (xonba2)

7. Ilo pe3ynbTaTaM 3KCIIEpUMEHTA IOCTPOUTH KPUBBIE pOCTA KYJIbTYp OakTepuii
(onTHyecKas TUIOTHOCTh OT BPEMEHH KYJbTHBHUPOBAHUS H N oNTHYECKO# TUIOTHOCTH
OT BpEMEHH), OObEIMHUB 3HAUECHUE MOJYyUYEHHBIE JUUIS IEPBOM U Ul BTOPOU KOJIOBI
(Bpems OepyT U3 TabmuIB! 1 - BpeMs OT Havyalia 3aceBa 1o kojoe 1 u 2).

8. Paccunrtarh mapaMeTpsl pocTa TaHHOUW MEPUOINIECKON KYJIbTYPHI:

a) ITUTENBHOCTD (a3 (mo rpaduky);

0) MakCUMaJIbHYIO yACIbHYIO CKOPOCTh POCTAa;

B) BpeMsl Te€HEpaIlluu B SKCIIOHEHIIUAJIBHOU (paze pocTa,;

9. Cnenatp BBIBOJ 110 paboTe.

3aoanue 2. Onpeoenenue KOE
- npu2omoeieHue mamepuana
1. ITpurotoButs 200 M arapyM30BaHHOM NHUTATEIBLHOW CPEAbl MU BBIPAIIUBAHUS
OakTepuil.
2. IlpurotoButh (pu3. pacTBOp U pa3nuth 1o 14 npodupkam 1o 4,5 mil.

3. YnakoBars 6 vamek [letpu.
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4. Arapu3oBaHHYIO cpenay, nOpoOupku ¢ ¢u3. pacTBopoM u dYamku lletpu

CTEpHJIN30BaTh aBTOKIaBupoBanuem 30 muH npu 121°C;

-omoop npoob u evices

1. ITocne 3aceBa k016 0T0OpaTh 0,5 MII U TOOABUTH B OJIHY U3 MPOOUPOK ¢ 4,5 M1 (hu3.
pacTBopa;
2. IlpurotoBUTH / AECATUKPATHBIX PA3BEICHUN KYIbTYpHI;
3. 3anuth yamku [leTpu arapu3oBaHHON Cpeoi U MOACYIIUTH o Y D;
4. Caenatb BbiceB 110 0,1 M U3 COOTBETCTBYIOIIUX PA3BEICHU;
5. YHamku Iletpu moOMECTUTh B TEPMOCTAT KPBIIIKAMU BHU3 JJIi MHKYOAllMU IMpHU
temneparype 28°C Ha 24 — 48 yacos;
6. Ilocne 3aBepiieHHs CHATHUS KpUBOW pocta oToOparh 0,5 M KyJbTypaJlbHOU
KHUJIKOCTH, N0OaBUTh B OJIHY U3 MPOOUPOK ¢ 4,5 M1 pu3. pacTBOopa U MOBTOPUTH 1I. 2-
S.
/. Yepe3 1-2 nHS moacyuTaTh YMCIO BBIPOCHIMX Ha vamkax IleTpu konoHui u
paccuuTaTh coaepkanue MukpooprannzMon (KOE/Min) B KyabType Ha MOMEHT 0TOOpa
poo:
ax 10"

|4

riae M — KoJIm4ecTBO KJIETOK B 1 MiI;
a — YHCJIO KOJIOHUH, BBIPOCIIIUX MOCJE MOCEBA U3 TAHHOTO Pa3BEICHUS;
V — 00beM CYCTICH3HH, B3SITBIA JIJIs TIOCEBa, MII,
N — K03 ULHUEHT pa3BeICHHUS.
8. Caenath BBIBOJ 110 paboTe.
3aoanue 3. Ilocmpoenue Kpueoii pocma u pacuem napamempos pocma no
U38ECHIHBIM OAHHBIM
1. IloctpouTh KpHBYXO poOCTa KyJbTYypbl IO IOKAa3aTEIsIM ONTHYECKOM
mioTHoCTH (Tab. 5).

2. PaccuuTatrh nmapaMeTpsl pocTa JaHHOW MEPUOIUYECKON KYJIBTYPHI:

85



a) JUIMTEIBHOCTS Jar-(a3sl (1o rpaduky);

0) MakCUMaJIbHYIO YACIbHYIO CKOPOCTh POCTA;

B) BpeMsi F€HEepallii B SKCIIOHEHIIMAJIBHOH (ha3e pocTa,

3. WUcnonw3ys naHHple Tabn. 6, paccuumTaTh 3KOHOMHYECKHH Kod(dduimeHt
(BBIXOJT OMOMACCHI OT MOTPEOICHHOTO CyOCTpaTa) i JaHHOW KYJIbTYPHI.

3aoanue 4. Pacuem napamempoeg 0,11 Henpepvi6HO20 KYAbMUGUPOBAHUA

1. Tloctpouth TrpaduK 3aBHCHUMOCTH YyAEIBHOW CKOPOCTH pOCTa OT
KOHIIEHTpAIMKU cyOcTpara Jjisi JAaHHOW KyJIbTYphl HA OCHOBAaHUU JaHHBIX TabJI. 7.

2. Paccuutarh 3HAUYEHHE TEOPETUUYECKOW [max MO Qopmyrne (5) npu
MaKCHMaJIbHOM 3Ha4eHuH S (Tadir. 7).

3. o naHHBIM rpaduka MOCTPOCHHBIM B 00paTHBIX KoopauHarax(l/p ot 1/S)
OTIPEICTUTH:

a) 3HaYCHHE KOHCTaHThI Muxassuca-Menrtena (Ks);

B) 3HAYCHUEC MPAKTUICCKON MAKCHMAIBHOU CKOPOCTH POCTa (max)-

4. T'padoaHaTUTHUECKUM METOJOM pACCUYUTATh CKOPOCTh TPOTOKA IS
MaKCHMaJbHOW IPOAYKTUBHOCTH KYJIBTYpPHI IO BbIXOAY Oromaccel B equHuiax Oll (B
pexxuMe TypOumocTata), BpeMsl KyJIbTUBHPOBAHHUS B CTAIlMOHAPHBIX YCJIOBHSIX U
MOAKIIFOUECHUS TTOAA4YH MUTATEIbHOM cpeabl (10 BapuaHTaMm 1-ro srana).

KoHTpoJibHBIE BONIPOCHI

1. Kakue nBa OCHOBHBIX CrOCO0a KyJIbTHUBHPOBAHUS BBIICTSIOT B 3aBUCUMOCTH OT
croco0a Mmoiayu MUTaTENbHBIX BEIIECTB M OTOOPA MOJIy4aeMbIX TPOTYKTOB?

2. UTo Ha3BIBAIOT MEPUOJUYECKUM KyJIbTUBHpOBaHHEeM? YeM XapakTepuszyercs
JaHHBIN cr1oco0 KyJIbTUBUPOBAHUA?

3. Uto Ha3bIBAIOT HHOKYJISTOM?

4. YeM OMNUCBHIBACTCA POCT MHKPOOPTAaHM3MOB B TMEPHOAMYECKOM PEXHUME
KyJIbTUBUPOBAHUSA?

5. Kakue ¢a3pl pocTa BBIICIHSIIOT 0OPU TMEPUOJUYECKOM KYJIbTUBUPOBAHUU
MUKpoOopraHu3MoB? JlaiiTe XapakTepucTUKy Kaxaou ¢ase pocra.

6. Urto Ha3BIBAIOT HEMIPEPHIBHBIM KYJIHTUBUPOBAHUEM?
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10.

11.

12.
13.

Kak  HazpBatoT  ammapaT  Juisl  HEOPEPbIBHOIO  KYJbTUBHUPOBAHUS
MUKpPOOPTaHU3MOB?

Uro xapakTepu3yeTr CKOpocTh pazbaBieHusi? Kak paccuutatb CKOpPOCTb
pazoaBieHus?

Kakue crocoObl HENPEPHIBHOTO KYJIbTUBUPOBAHUS BBIICIAIOT B 3aBUCUMOCTH OT
KOHTPOJISl U yTpaBiieHud rpoieccamu? Jlaiite xapakTepUCTUKY 3TUM criocobam?
Kakue ocHOBHBIE MapamMeTphl pOCTa MEPUOIUUYECKON KYIbTYPHl aHATU3UPYIOT?
Kak paccuurars 3Tu napameTpsi?

Kakue mapamerpsl pocTa  SBIAIOTCS  BaXKHBIMH [P HENPEPHIBHOM
KyJIbTUBUPOBAHUU MUKPOOPTraHU3MOB?

Yro xapakrepusyet BennuuHa Ks? Kak ee onpenenstor?

B uwem 3akmouaercs rpaoaHAIUTHYECKUA METOJA  pacuera  yCIOBUU

HEMPEPHIBHOTO KYJIbTUBUPOBAHUS?
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Tabmuma 5. 3aBucumocts Onomacchl (X), €IMHUAIBI ONTHYECKON TJIOTHOCTH
(OI) ot Bpemenu kynbTuBUpoBanus (1) Ha yriiepogHoM cyocTparte
No Cybct Bpemst KynbTUBHpPOBaHHUS, Y
| Kynerypa | par | O] 2| 4] 6| 10| 20| 30| 40[50|60|70]80
IToka3aHust ONTUYECKOM TIIOTHOCTH
Candida rmok | 0,/01/01]01|01|0,3 0,1 0,]0,] 0,
utilis 03a 1105 1, 2| 5| 3/05/06|62|63|64|64
Rhococcus | ¢eno | 0,/ 0,0/00|00}00(01(0,1/0,2|0,(0,|0,| O,
sp. b 07| 72|75, 79| 9| 3| 8| 5| 3[(33[/34|35

3 | Pseudomo | meran | 080,000/ 00(0,1{01(0,2/03|0,|0,]0,] 0,

nas sp. 0J1 5/87| 9] 96| 2| 9| 7| 4|39]42|43|44
4 Saccharom | caxap | 0,/0,1/0,1/0210,1/0,1(0,2/03]|0,]0,|0,] 0,
yces sp. 03a 11 02|05 09| 2| 7| 3| 1,38|44|47 |48
0,
5 | Methyloco | nporm | 05| 0,0({0,0| 0,0 0,0| 0,0| 0,1 0,1 0,]0,] 0,
CCus sp. OHAT 1/ 52| 53| 55| 6| 8| 2|02| 33844 |44
5 Cryptococc |mann | 0,/ 0,0(00(00]00|0,1/02(0,2]0,|0,]0,] 0,
us sp. UT 05| 53| 58| 66| 87| 5| 2| 85|/34|36|36|36
Rhodopseu
7 | domonas |amera | 0,/ 0,0(0,0(0,0] 0,1 0,3/04| 0,0, 0,] 0,
capsulata |t 05| 53| 64| 78| 12102 1| 3|49| 5| 5| 5
3 Bacillus rmok | 0,(0,0/(0,0 0,7/08| 0,/ 0, 0,] 0,
turing 03a 05| 5| 6/01/02]05| 3| 1/86|88|88]|88
9 Candida manet | 0, 0,0]0,0 0,1] 0,2 0,7/ 0,/ 0,1 0,] 0,
scotti 03a o7 7| 8|01 5| 9/05| 5(88] 9| 9| 9
Karpu
1 JI0Bast
0 | Mycobacte | kucao | 0,|0,0(00(00}00{0,1|02|0,2]0,|0,]0,] 0,

rium sp. Ta 06| 61| 65| 72| 95| 6| 4| 8|31|33|33|33

1 | Brevibacte |wagra | 0,]0,0[0,0| 0,0 0,0 0,1 0,/ 0,100,
1 | rium sp. JIMH 03| 32| 35| 39| 48/0,1| 7|0,3|45| 5|53]|55
1 | Arthrobact | ma¢ra | 0,] 0,0/0,0| 00| 0,0/00(00[{021]0,{0,|0,|0,
2 | er sp. JTIAH 06| 6| 62| 64| 69| 83| 98| 5|34|52|57 |57
1 | Metilobact | meran | 0,] 0,0/0,0| 0,0/ 0,0|0,1 04|10,/ 0,0,/ 0,
3 | ersp. oI 02| 2| 23| 31| 5| 6/03| 6|58[65|68| 7
1 Karpo
4 Pseudomo | makra | 0,]0,0(00]00|01/03/05/06/|0,{0,0,]0,
nas putida | wm 05| 6| 73| 95| 5| 3| 2| 5| 7|73|74|75
0
1 ,

Pseudomo |wua¢gra | 10(01/01(0,1{01(0,2{03|05|0,|0,| 0,0,
nas putida | nmuu 3/04/06| 1| 3| 1| 5| 2/62(68| 7| 7
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613 Pichia mmue | 1110101101/ 0,1/01{0,1({0,1|0,]0,|0,]| 0,
angusta puH 5| 17| 19| 2| 23| 35| 5| 9]36|55|57|58
1 | Pichia srano | 0,/ 0,0/0,0| 0,0] 0,1 05/06|0,]0,0,]| 0,
7 | angusta 1 06| 6| 7| 82| 3|03 1| 3|73|76|79| 8
1 Gluconoba 0,
3 cter copou | 01| 0,0(00(00}00{00|0,1/0,2]0,|0,]0,] 0,
oxidans T 71 19| 25| 29| 4 8 5 8| 5| 8/88| 9
I'mox
03a
: r
Azotobacte | xammu | 01| 0,0(0,0| 00| 00(00|00|01|0,]0,]0,]| O,
I sp. 51 8| 18| 18| 19| 25| 4| 6| 3|27| 4|42 |42
TJIFOK
2 o3a +
0 | Arthrobact | xagmu| 0,1 0,0/0,0/ 0,0 0,0/ 0,1 0,3 0,1 0,] 0, O,
er sp. i 02 2| 2| 23| 6| 9 1104|4244 |45| 45
2 | Eschericia |rmox | 0,1 0,0/0,0(0,0| 0,0 01{03|0,/]0,10,]| 0,
1 | coli 03a 03| 3| 3| 33| 5/01| 8| 3|45 5| 5| 5
5 Karpo
5 Pseudomo | makra | 0, 0,0/00(00|00(00(00(0,1|0,]0,|0,]| O,
nas sp. M 05| 5| 5| 52| 55| 68| 95| 8|35|45|48|48
2 | Brevibacte |magpra| 0,/01/0,1(0,1| 0,1 040,10, 0,] 0,
3 | rium sp. JIVH 11, 1|14 2| 35/02/0,3| 5| 7| 9/95|95
2 | Arthrobact | mapra | 0,|0,0(0,0(0,000{0,1|0,2/06|0,|0,| 0,] O,
4 | ersp. JIMH 08| 82| 84| 87| 96| 24| 5| 5(87| 9|92|94
Hadr
AJIMH
; £ |
Arthrobact | 5%Na | 01/ 0,0(00/00|00,0,1/0,2|04|0,|0,]0,] 0,
er sp. Cl 4| 15| 18| 26| 45| 3| 4| 1|57| 7\|75|77
0,
é Eschericia |{manmn | 00| 0,0{0,0/ 00| 0,0(00(02|05|0,{0,]0,]| O,
coli UT 8| 1| 1| 12 2| 6 1| 2| 7(84|85]|85
0,
? Candida e | 100 0,110,110,1] 0,1 0,2 0,11, 1,| 1,
sp. puH 8| 1| 12| 2 5/ 5104079518 2| 2
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Tabnuna 6. Beixon 6rmoMaccel, HayanbHas KOHIIEHTpalus cyocTpaTa B cpelie U

OCTATOYHBIC KOHIOCHTPAIIUN B KYJIBTypaJILHOﬁ KHUIKOCTH

OcraTtouHa
HauanrnHas §0HueHTpa
buomac KEIEHGHTpa U
Ne| Kynberypa Cyb6cTpar ca, en. g ScTpata cyOcTpata B
OIl (X) yoetp KYJbTypaJib
B cpene, | .
Mr/71 (S)
KUAKOCTH,
Mr/11 (Sp)
1 | Candida utilis I'moko3a 500 1000 100
2 | Rhococcus sp. denon 200 500 50
3 | Pseudomonas sp. MeTaHon 100 250 20
4 | Saccharomyces sp. Caxapoza 500 2000 1000
5 | Methylococcu ssp. [Tpormonar 300 2000 900
6 | Cryptococcus sp. MaHHUT 550 1000 150
Rhodopseudomonas
7 | capsulata AneraT 480 2000 800
8 | Bacillus turing I'moko3a 540 1000 80
9 | Candida scotti MarneTto3a 400 1000 100
1 Kanpunoas
0 | Mycobacterium sp. KHCJIOTa 200 1000 500
1
1 | Brevibacterium sp. Hadranmuu 500 1000 100
1
2 | Arthrobacter sp. Hadranmuu 450 1000 100
1
3 | Metilobacte rsp. MeTaHon 200 500 30
1
4 | Pseudomonas putida | Kanposiakram 500 2000 20
1
5 | Pseudomonas putida | Hadramun 350 1000 100
1
6 | Pichia angusta ['murepun 500 1500 50
1
7 | Pichia angusta DrtaHou 450 1000 80
1
8 | Gluconobacter oxidans | Copout 350 1000 120
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1 ['mroko3a+kaam

9 | Azotobacter sp. uit 200 1000 200
2 I'moxo3a +

0 | Arthrobacter sp. Ka MUt 100 1000 250
2

1 | Eschericia coli I'moko3a 300 1000 20
2

2 | Pseudomonas sp. Kamnpomakram 300 1000 50
2

3 | Brevibacterium sp. Hadraaun 540 1000 100
2

4 | Arthrobacter sp. Hadraaun 400 1000 120
2 Hadranuu+5%

5 | Arthrobacter sp. NaCl 200 1000 200
2

6 | Eschericia coli MaHHUT 500 2000 300
2

7 | Candida sp. ['muniepuH 450 1500 100

Tabmuua 7. 3aBUCMMOCTh YAEIBHOM CKOPOCTH pocTa KyiabTyp (W) OT

KOHIIGHTpaluu cyocrpara (S)
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Cybctp

No | Kynbrypa a rnapamMeTpbl
rmoko3 | Swmr/m |20 |40 |80 |120 | 160 | 200 | 300
1 | Candida utilis | a
wat 102 |03 |04 [0,43|0,46|0,47 0,47
100
2 | Rhococcus sp. | dpemon | Swmr/a | 100 | 140 | 160 | 240 | 600 [800 | O
wat 10,07]009/01 |0,13/0,19|0,2 |0,2
Pseudomonas | merano |[Swmr/a |10 |20 |30 |40 |50 |60 |80
3 |sp. hi§
pnal 103 |05 |06 |0,75/0,82|0,85/|0,9
Saccharomyce | caxapo3 | Swmr/n |50 | 100 | 150 | 200 | 300 | 400 | 500
4 |ssp. a
pul |006(01 |012|0,15/0,18|0,19 /0,2
Methylococcu | mpormo | S mr/m |50 | 100 | 150 | 200 | 300 | 400 | 500
5 |[ssp. HaT
wuat 10,04]0,08012|0,15/0,2 |0,23|0,24
Cryptococcus Smr/n |20 |40 |60 |80 |100 |120 |140
6 |sp. MaHHHUT
pul 10,05|01 |0,15(0,2 |0,23|0,24 (0,25
Rhodopseudo Smr/m |10 (20 |30 |40 |50 |60 |80
monas
7 | capsulata areTaT
put 10,02|0,04|0,06|008|01 |0,12 (0,13
Bacillus rmoko3 |Swmr/m |20 |40 |60 |80 |100 | 120 | 140
8 |turing a 0,11
wat 10,05[/008/01 |011|5 0,12 | 0,12
maneTo3 | S mr/m |50 | 100 | 150 | 200 | 300 | 400 | 500
9 | Candida scotti | a
wat 10,05|0,07/0,09|01 |0,11|0,12 (0,12
kanpun |Swmr/a |10 |20 |30 |40 |50 |60 |80
Mycobacteriu | oBas
10 | m sp. KHUCJIOTa
pwut 10,04|007|01 |0,13|0,16|0,18 | 0,19
Brevibacteriu | majpranx |Swmr/m |20 |35 |45 |55 |70 |85 |100
11 | m sp. VH
pu! 10,15/0,25(/0,3 [(0,35/0,39 /0,42 0,45
Hadpranm [Swmr/n |10 |20 |35 |50 |65 |75 |90
12 | Arthrobacter | un
sp. wuat 10,04|007/01 |[0,12|0,13|0,13 (0,13
13 Swmr/m |20 (80 |150 |200 | 300 | 400 |500
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METAaHO
Metilobacter | n
sp. nu! 10,02]0,08(0,14 (0,18 0,21 /0,24 | 0,25
Pseudomonas | kanpost | S mr/i | 5 15 |30 [40 |50 |60 |80
14 | putida aKTaM
nu! ]0,060,15(0,23 /0,26 (0,28 (0,29 |0,3
Pseudomonas | madrTanr |[Swmr/m |10 |25 |60 |80 |100 |120 | 140
15 | putida UH
pnal |01 |0,22/04 |0,45/0,48|0,49 0,5
Pichia rounep | Swmr/m |25 |50 |75 100 | 125 |[150 | 175
16 | angusta WH 0,10
na? 10,03/0,05(0,07(0,09|01 |5 0,11
Pichia Swmr/m |30 |110 | 190 | 260 | 340 | 420 | 500
17 | angusta ATaHOJ
put 10,03(0,11/0,17|0,21 |0,23|0,24 | 0,25
18 | Gluconobacte Swmr/n |20 |65 |115 | 160 | 205 | 250 |300
roxidans | copéur |pu® |01 |0,23]0,31/0,38 0,42 0,44 | 0,45
rmoko3 | Swmr/m |20 |50 |80 |110 | 140 | 170 | 200
19 Azotobacter . N 011 0.12
. xamwmii |pal | 0,04008(01 |5 [012]6 |03
2 Arthrobacter | F'HOKO3 Smr/m |10 |20 |35 |50 |65 |75 |90
a -
P kagvuii |pa? 0,05]0,1 0,17 0,2 |0,23]0,24 | 0,25
o Eschericia | "MOKO03 Smr/m |10 |20 |35 |45 |55 |65 |80
. a
coli wal [0,08]0,16|0,28|0,35|0,38 042|043
Pseudomonas Smr/n |20 |50 |75 |125 |150 | 175 | 200
22 | sp. Kanpos
aKTaM nu! 0,2 |0,42|056|0,64|0,67(0,68|0,7
Brevibacteriu Smr/m|{10 |30 |60 |85 |105 |125 | 150
23 | msp. HadTan
UH pnu! 10,1203 0,49 /0,56 |0,57 (0,59 |0,6
Arthrobacte Swmr/n |20 |65 |115 | 160 | 205 | 250 |300
24 | rsp. HadTan
WH put 10,02|0,05|0,08|009|01 |0,11 (0,11
Hadpran |Swmr/n |20 |65 | 115 |160 | 205 | 250 | 300
Arthrobacte |un  +
25 | rsp. 5%NaC 0,05
I nal 10,02 |4 01 /0,12/0,13|0,14 |0,14
Eschericia Swmr/n |50 | 125 | 200 | 275 | 350 | 425 | 500
26 | coli MaHHUT
pnu! ]0,05/0,11/0,14 /0,17 (0,18 (0,19 |0,2
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27

Candida sp.

IW1Z00(S)0)
UH

S Mr/n

30

100

170

240

310

380

450

pu

0,07

0,16

0,22

0,27

0,31

0,33

0,34
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PA3JIEJI 5: METOAbI KOJIMYMECTBEHHOI'O YYETA
MHUKPOOPI'AHU3MOB

JlabopaTopnasi padora Ne 13
MeToabl KOJINYECTBEHHOT0 Y4€Ta MUKPOOPTraHU3MOB.
OmnpeneneHue KOJIMYECTBA KIETOK MUKPOOPTaHU3MOB BbICEBOM

Ha IUIOTHBbIE MUTATeJbHbIE cpeabl (MeToa Koxa)

Hear padoTbl: ONpPEACIUTh KOJMYECTBO KIETOK MHKPOOPTaHU3MOB
HCCJIeTyEeMOM KYJbTYphl BHICEBOM Ha arapu3oBaHHYIO cpeny LB, ucnonb3ys meron
CTAHJAPTHBIX CEPUUHBIX PA3BEICHUM.

MarepuaJibl 1 0600pyaoBaHme: Yaliky [leTpu ¢ MI0THON NUTATENBHOM Cpeoit
LB, mmarens J[puraibckoro, CTepuiabHbIe MPOOUPKHU ¢ (PU3UOJIOTHYECKUM PACTBOPOM,
aBTOMAaTUYeCKas IMUIETKAa C HAKOHECYHHKAMU, UCCIENyeMbIe KYJIbTYphl OakTepuil B

)KH,Z[KOﬁ MUTATEIbHOU cpcac, CIIMPTOBKHU.

OcHOBHBIE N0JIOKEHUS

O pocTe MUKPOOPTaHU3MOB B €CTECTBEHHBIX CyOCTpaTax WU B MUTATEIbHBIX
cpenax CyIsT MO U3MEHEHHIO KOJIMYECTBA WX KJIETOK WM OMOMAacCChl B €IUHUIIS
o0beMa. MeTo bl ornpesieNieHnst 3TUX MoKa3aTesei ObIBAIOT:

- npsimble (TOACYET KICTOK IO MUKPOCKOIIOM M B3BEIIMBaHUE OMOMACCHI);

- KocgeHHble (OCHOBAaHbI HAa W3MEPEHHMM TMapaMETPOB, BEIUYMHA KOTOPHIX
3aBUCUT OT KOJMYECTBA OMOMACChl MUKPOOPTAaHU3MOB - YHCJIO BBIPOCIIUX KOJOHUH,
MIOTJIONIEHHE CYCIICH3UEeH CBeTa, CojiepKaHue Oeika u T.11.).

OnpeneneHue 4Yuciaa KIETOK MHUKPOOPTaHU3MOB BBICEBOM Ha IUJIOTHbBIC
nutarenbHbie cpenbl (I1C) — sBaseTcs KOCBEHHBIM METOJIOM. B oTiinuune ot nojcyera
KJIIETOK MOJI MHUKPOCKONOM, OH Ja€T BO3MOXKHOCTb OIPEIACIUTh TOJBKO YHCIO
KU3HECTIOCOOHBIX KJIETOK B momyisiuu. Cpen, NPUTOTHBIX JUIsl pocTa BCEX

MHUKPOOPTraHU3MOB HE€ CYHICCTBYCT, IMO3TOMY MCETOA BLICCBA O4€CT BO3MOXKHOCTH
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OTIPEACTUTh JUIIb YUCIO MUKPOOPTaHU3MOB, CIIOCOOHBIX PAacTH Ha Cpeie JaHHOTO
COCTaBa.

MeToa NpUMEHSIOT ISl ONPEAEICHNUs YUCIEHHOCTH JKU3HECTIOCOOHBIX KIIETOK
B Pa3JIMYHBIX €CTECTBEHHBIX CyOCTpaTax M JabOpaTOpHBIX KyJIbTypax. B ero ocHose
nexxut npuHuun Koxa, cormacHoO KOTOpOMY KakJasi KOJIOHUS SIBJIIETCS IOTOMCTBOM
OJTHOM KJIETKH. DTO MO3BOJIIET Ha OCHOBAaHMM 4YMCJA KOJOHHUHM, BBIPOCIIHUX IOCIE
nocesa Ha oTHY0 [1C onpeneneHHoro o0beMa ucciaenyeMoi CycreH3uu, CyIuTh 00
UCXOJHOM COJIEp’)KaHUU B HEH KJIETOK. Pe3ynbTaThl KOJIMYECTBEHHOIO METOJa
BBIPAXXAIOT HE B YHUCIIE KIETOK, @ B YCIOBHBIX €AMHHIIAX — KOJIOHHEOOPa3yIOUIUX
enquaniax (KOE).

Omnpenenenue 4uciia KIETOK 3TUM METOJIOM COCTOUT U3 3-X JTaIlOB:

»  TNPUTOTOBJICHUE Pa3BEICHUN;

»  TIOCEB Ha IUIOTHYIO MUTATEILHYIO CPELY;

> MMOJICUET KOJIOHUIA.

1. IlpurorosyieHne pa3BeaeHUit

YKUCIEHHOCTh MOMYJISIIUM MUKPOOPTaHU3MOB OOBIYHO BEJIMKA, MOATOMY JIs
MOJIYYeHUSI  HM30JIMPOBAHHBIX  KOJIOHMW  HEOOXOJIMMO  TMPUTOTOBUTH DS
MOCJIEAOBATENBHBIX pa3BecHU. Pa3BeIeHNs TOTOBAT B CTEPUIIBHOM BOJOIIPOBOJHOM
BOJI€ WM (PU3UOJIOTHYECKOM pacTBope. LlenecooOpa3Ho UCOab30BaTh OAUH U TOT KE
koddurmenT passenenus, Hanpumep 10. s mpuroToBneHus pasBeneHuit Gus.
pacTBOp pasiuBaroT 1o 4,5 Myl B CTEpUiIbHBIE TPoOUpKH. 3ateM 0,5 MIT uccieayemoit
CYCIIE€H3UU CTEPUJIbHOW TMHUIIETKON BHOCIT B TEPBYIO MPOOUPKY — 3TO TEPBOE
passenenre (1071). IlomydeHHoe pa3sBelcHME TIIATENLHO IEPEMEIIMBAIOT M HOBOM
CTEepWJILHON muUMeTKoW orouparor 0,5 MIJI CYCNEH3UM U MEPEHOCAT BO BTOPYIO
npobupky — Bropoe passegcHue (1072). AHAJIOTMYHO TOTOBAT BCE MOCIEMYIOIIUE
pasBenenus (puc.26). CreneHp pa3BeACHHUS 3aBUCUT OT IJIOTHOCTH HMCCIIETyeMOM

MTONYJISIIUA MUKPOOPTaHU3MOB.

2. Ilocen
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[ToceB MOBEPXHOCTHBIM CHOCOOOM OCYIIECTBISIOT B uamku Iletpu ¢
arapuzoBanHoii [1C. JIns 3TOr0 B yamiky BHOCST TOYHO u3MepeHHbI 00beM (0,05 mmu
0,1 MJ1) COOTBETCTBYIOIIETO PA3BEACHUSI U PACIIPEIEISIOT €r0 CTEKISTHHBIM ILIATEIEM
II0 TOBEPXHOCTH Cpeapl. BbICEBBI, Kak NpPaBUIIO, NMPOBOIAT M3 TPEX IOCIECIHUX
pa3BENCHMI, IPUYEM U3 KaXKI0I0 JeNaT 2-4 rmapauienbHbIX BeiceBa. [locie nocesa
YaIllK{ IOMEIIAOT B TEPMOCTAT KPBIIIKAMHU BHU3.

[Tpu riryOUHHOM MTOCEBE TOYHO U3MEPEHHBIN 00BEM UCXOTHOM CYCTICH3UH WU
pa3BeNCHMs BHOCAT B PACIUIABICHHYIO U OCTYXEHHYIO 110 45-50 °C cpeny, TIIATEIbHO
IIEPEMEIINBAIOT U HEMEUIEHHO BBUIMBAIOT B "alky lleTpu.

JUia onpeneneHus KOJIMYECTBA KIETOK aHa’poOOB YalllKM IOCJIE IOCEBa

IIOMCIIAOT B aHA3pPOCTAT.

1300 120 15
KONOHUNT KOAOHUL — KOAOHUG

Pucynok 26. [Ipurotosnenue

pa3BeeHUN

3. Ioacyer BLIPOCIIUX KOJOHUM

Kononnu MUKpOOPraHN3MOB B 3aBUCUMOCTH OT CKOPOCTH POCTA MOICUYNUTHIBAIOT
gepe3 1-15 cyroxk wmakyOarmmu. [logcuer mpoBOAST HE OTKpPHIBAas YalllKH, a IS
yI00CTBA KX TYI0 MPOCYMTAHHYIO KOJIOHHIO OTMEYAIOT TOUYKOW Ha HAPYKHOU CTOPOHE
nHa Jamky. Jlydimmm pa3BeicHUEM CYUTAETCs TO, U3 KOTOPOTO MPH BHICEBA BHIPACTACT

oT 30 o 150 xononwmii. Ecnu uncno BeIpocmnX KOJIOHMKA MeHbLIE 10, TO pe3ysbTaThl
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HE WCHOJIb3YIOT. Pe3ynbTaThl mNapasuielibHbIX BBICEBOB M3 OJHOTO U TOTO K€
pa3BeeHMs] CYMMHPYIOT U ONPEIEISIOT CPEAHEE YUCIO KOJTOHUIA.

KonuuectBo kiieTok B 1 M1 McclieryemMoro cyocTpara BIYUCIISIOT 110 GopMyJIe:

ax 10"
V

rae M — konnuectBo kieTok B 1 mit (KOE/mn);
a — CpelHee 4YMCIO KOJOHHH, BBIPOCIIMX IIOCJIE€ TMOCEBa W3 JIAHHOTO
pa3BeqeHUS;
V — 00beM CycIieH3HH, B3SITHIH /IS TIOCEBa, MIT;

10" — xoappunment pasBeaenus (N- HOMEp ACCATUKPATHOTO PA3BEICHU).

3ananusn
1. Pazorpets 1 paznuTh CTEPUIbHYIO NTUTATEIBHYIO arapu3oBaHHyo cpeny LB B
yamku [letpu.
2. MetogomM CTaHAApPTHBIX CEPUUHBIX PA3BEICHHUII MPUTOTOBUTH CEPUIO

pasBeneHuit (6 mpoOUPOK) UcciIeyeMOM CyCIIEH3UU OaKTepUid.

3. N3 5-ro u 6-TO pa3BeneHUI ClenaTh BBICEB B JBYX MOBTOPHOCTSX HA YalIKU
[Tetpu co cpenoii LB.

4. Yamku [leTpu mOMECTUTh B TEPMOCTAT KPBIIIKAMU BHU3 JIJIi MHKYOAIMU TIPU
temneparype 28 u 37°C Ha 24 — 48 Jacos.

5. [Ipown3BecTr MmojicyeT yncia KOJOHUM U BeIUUCIUTh KonndecTBo KOE B 1 M

HCXOJTHOW CYCTIEH3UHU.

6. PesynbpTaThl omnbiTa 3aHeCTH B Tabnuity 8.
7. Cnenatb BBIBOJ 1O padoTe.
Tabmuna 8 — Pesynmbratel ombita ompeneneauss KOE BweiceBoM Ha IUIIOTHBIC

IMUTATCIbHBIC CPCAbI

Ha3zBanue Pa3Benenue Yuci10 BIPOCHINX Cpennee KOE,
KYJbTYPbI KOJIOHHH Y10 M
1 yamka 2 yamka KOJIOHUH, a
10°
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Escherichia 10°
coli

Pseudomonas 10°
putida 10°

KonTpoabHbIE BONPOCHI

1. [lo xakuM MOKa3zaTeNIM CYIAT O POCT€ MHUKPOOPTaHM3MOB B €CTECTBEHHBIX
cyOcTpaTax WM B TNUTaTeNbHBIX cpenax? Kakue MeTonbl ompeneneHusi 3THX
nokasaresei OpIBaroT?

2. [louemy MeTON ompenesieHUs Yucia KIETOK MHKPOOPTaHHU3MOB BBICEBOM Ha
IJIOTHBIC MUTATEIbHBIE CPEJIbl ABJISIETCS KOCBEHHBIM METOI0M?

3. B dem 3akimouaercsa npuniun Koxa?

4. Kakue »Tambl BBIACTSIOT TPHU OMPEICICHUM YHUCIa KIETOK MHUKPOOPTaHW3MOB
BBICEBOM Ha IUJIOTHBIC MUTATEJILHBIE CPEIIbI?

5. Kak paccuurtarh KOIMYECTBO KJIETOK B 1 MJI McclieyeMoro cyocrpara 1mo MeToy

Koxa?

JlaGoparopHnasi padGora Ne 14
MeToabl KOJINYECTBEHHOI0 Y4eTa MUKPOOpranusmMoB. OnpeneneHue

KO/JIHY€CTBA KJIC€TOK MUKPOOPIraHUu3MoOB 11O MUKPOCKOIIOM

Heapr padoTbl: ONpEAEIUTh KOJMYECTBO KIETOK MHKPOOPraHU3MOB
HCCIIENYEMOM KYJIBTYPBI I10JI MUKPOCKOIIOM, UCIIOJIBb3ys Kamepy ['opsieBa-Toma.

Marepuasbl 1 000pyI0BaHMEe: aBTOMAaTHUYECKasl MUMNETKAa C HAKOHEYHUKAMH,
HCCIIETyEMBbIE KYJIbTYPbl MUKPOOPTaHU3MOB (JIPOKIKH) B )KUAKON MUTATEIBHOM CpeIe,

CIIMPTOBKU, MUKPOCKOII, Kamepa I opseBa-Toma.

OCHOBHBIE MOJIOKECHUA
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Jns mopcdera KIETOK MHUKPOOPTaHW3MOB I10J, MHKPOCKOIOM HCIIOJIB3YIOT
CUETHBIE KaMepbl, MpenapaThl PUKCUPOBAHHBIX U OKPAIICHHBIX KJIETOK. DTH METOMbI
MO3BOJISIIOT OIPENETUTH O0IIEe KOJIMUECTBO KIETOK B €IMHUIE 00beMa (KaK JKHUBBIX,
TaK U MEPTBBIX).

IToacyer KJIETOK B CYETHBIX KaMepax.

MeTon uWCnosb3ylOT sl MOACYETa KPYHHBIX OOBEKTOB — JIPOKKEH,
OJIHOKJIETOYHBIX BOAOPOCIIEH, KOHHIWWA TpUOOB M KpynHbIX Oaktepuid. s 3toro
UCnoyIb3yroT Kamepy [opseBa-Toma: ToscToe NpeIMETHOE CTEKIIO, Pa3IelIeHHOE
6oposnkamu. LleHTpanbHas 4acTh cTEKIIa COAECPKUT BbIeMKY riryouHou 0,1 MM, Ha AHO

KOTOpOI HaHeceHa ceTka (puc.27).

Cetka [opresa

LIJn/woosaHHoe NOKPOBHOE CTEKNO

/ u'l../r'?..f \

/

InyBunHa kamepel — 0,1 MM

Pucynok 27. Kamepa I'opsieBa-Toma

Kamepy 3amosiHSIOT MCClenyeMOl CyCHEH3UMEH MHUKPOOPTaHU3MOB, KOTOPYIO
BHOCSAT KallWJUISIPOM WJIM TUNIETKOM. YTIyOJe€HUE ¢ CeTKOM MOKPBIBAIOT CIIEHUAIbHBIM
nUIM()OBAHHBIM TOKPOBHBIM CTEKJIOM, M CJIETKa MPMXKUMAasl, JBUTAIOT MOKPOBHOE
CTEKJIO B MPOTHUBOIIONOKHbBIE CTOPOHBI. Kamepy moMmemarT Ha CTOJIMK MUKPOCKOIIA.
Yuciio KIETOK MOJACYUTHIBAIOT ¢ oOBbekTUBOM 8% (10%, 40%). C MMMEpPCHOHHBIM
00OBEKTUBOM PabOTaTh HEJNB3S, T.K. €T0 pabouee pacCTOSTHUE MEHbBIIIE TOIIUHBI CTEKIIa
kamepsbl. [IpocunTeiBatoT kieTku MUKpOOOB B 10 Gonbiux uin 16 mManbix KBagparax,
cienys o IUaroHaJId. Y YUTHIBAKOT BCE KIIETKH, JIEKAIIUE B KBAIpaTE CETKH, a TAKKE
MepeceKarolre BEepXHIO U MPaBYK CTOPOHBI kBaapata (puc.28). IloacueTr kieTok
MOBTOPAIOT 3-5 pa3, KaX bl pa3 3aHOBO MOHTUPYSI KaMEpy U 3al0JIHSS €€ CyCIEH3UEN
MHUKpPOOPTaHU3MOB, UTO 00ECIeUnBaET TOYHOCTD MOJICUETA.
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Pucynox 28. bonbiioi kBagpar cetku ['opsieBa (orpaHuyeH Tpemsi JTUHUSMU)
coctouT U3 16 maneix kBagpaToB. [L1rocoM 0003HAUYEHBI KIIETKH, KOTOPBIE CUMUTAIOT,
MHUHYCOM KIJIETKH, KOTOpPbIE€ HE YUYMUTHIBAIOT Mpu mnoxacuere. CTpeirkaMu yKa3aHO

HaIIpaBJICHUC I1OJCYCTA.
KonndecTBo K1eToK B 1 M1 I/ICCJIGI[yeMOf;I CYCIICH3HUU BBIYHUCIIAIOT I10 (1)OpMYJ'I€Z

axX 103 xn
hxS

riae M — KOJIM4eCTBO KJIETOK B 1 MJI CyCTICH3HMH (KJICTOK/MII);
a — CpeaHee KOJIMYECTBO KIETOK B KBAAPATE;
h — BeicoTa kamepsl, MM (0,1 MM);
S — oAk KBaapara CeTKU, MM2;
10° - ko> dunuent nepesoma (cm® B Mm°);

N — K03(p(GUIMEHT pa3BENCHHS HCCICTyEeMOU KyJIbTyphbl (BO CKOJIBKO pa3
pa30aBHIIA UCCICAYEMYIO KYIBTYPY).

Pa3zMep manbix neneHuit KieTku ceTku coctaBiisitoT 0,05 MM, a 6onbmux — 0,2

MM.

KonnuectBo kieTok B 1 M1 He pa30aBIeHHON KYJbTYPhI (KIETOK/MJI):

101



> W e

ax 103

_ — 4
M_0,1x0,04 ax25x10

3ananus
N3yuuts ycTpoiicTBO kamepsl ['opsesa.
Haiit moax MUKpPOCKOIIOM Majible U OOJIbIIME KBAJIPATHI.
IlopcunTaTh KONMMYECTBO KIETOK B | MI MCCIenyeMOM KyJIbTYpPbl, MCIOJIB3Ys
Kamepy.

Crnenatp BbIBOJ 110 paboTe

KoHTpobHbIE BONPOCHI
Kak ycrpoena kamepa ['opsieBa-Toma?
[IpenmymiecTBa 1 HEAOCTATKU CUETHBIX KaMep.
Kak npaBmibHO MOJICYUTHIBATH KIETKH C MMOMOIIBIO Kamepsl ['opseBa-Toma?
UTo y4uTHIBAIOT NPU BBIPAXKEHHHM KOJWYECTBA KIETOK B Imi umccimenyemon

CYCHEH3UH KYJIbTYpbI?
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PA3JEJI 6: KYJIbTYPAJIbHBIE U BUOXUMHWUYECKHUE CBOVCTBA
MHUKPOOPI'AHU3MOB

JlabopaTtopnasi paGora Ne 15

KyabTypajibHble CBOICTBAa MUKPOOPTaHU3MOB

Leab padoThl: BBISIBUTH U OMUCATh KYJIbTypajbHbIE CBOMCTBA Pa3IUYHBIX
MUKPOOPTraHU3MOB.
MarepuaJibl 1 000pyA0BaHME: HCCIIEIYEMbIE KYJIbTYPbl MUKPOOPTaHU3MOB Ha

IUIOTHOM MUTATEILHOMN cpeac, MI/IKpO6I/IOJ'IOFI/I‘-ICCKI/Ie ICTJIN, CIIMPTOBKH, MUKPOCKOII.

OcCHOBHBIE I10JIOKEHUS

K KynbTypanbHbIM CBOMCTBAM OTHOCSATCA XapaKTEpHbIE OCOOEHHOCTH pOCTa
MUKPOOPTaHMU3MOB Ha IJIOTHBIX U KUJKHUX MTUTATEIbHBIX CPEIaX.

1. PocT Ha IUVIOTHBIX NUTATEJBHBIX Cpeaax.

Ha moBepXHOCTH MJIOTHBIX MUTATENbHBIX CPEJ B 3aBUCUMOCTH OT crHocoba
II0CEBA MUKPOOPraHU3Mbl MOTYT PacTH B BUJE KOJIOHUM, IITPUXA WU CIUIOMIHOIO
ra3oHa.

KonoHus — M301MpOBAaHHOE CKOIJIEHWE KIETOK OJHOTO BHJIA, BBIPOCIIEE W3
OJTHOU KJIETKH.

B 3aBrcuMoOCTH OT TOrO, TJI€ Pa3BUBAJIUCH KIETKH — Ha TTIOBEPXHOCTH IMJIOTHOM
MIATATEIBHON CPEbl, B TOJIILE €€ WIK Ha JHE COCYZAa — pa3InyaroT KOJIOHHH:

- IOBEPXHOCTHBIE;

- TTyOUHHBIE;

- JIOHHBIE.

OOpa3oBaHuEe MOBEPXHOCTHBIX KOJIOHUH — 3TO CYIIECTBEHHAs OCOOEHHOCTH
pocTa MHOTHMX MHUKPOOPTraHM3MOB Ha IUIOTHOM cyoOctpate. KosjoHnuu otiuuarorcs
00JBIIMM Pa3HOOOpa3WeM M MPHU MX ONUCAHUU YUYHUTHIBAIOT CIEAYIOIIKME MPU3HAKU
(puc. 29-32):

1) ¢opma — okpyriias, ameOOBHIHAS, HENPABUIIbHAS, PU30UIHAS U JP.;
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2) pasMmep (muameTp) — HM3MEPSIOT B MM; €CIH pa3Mephbl KOJIOHHHM He
MPEBBIMIAIOT 1 MM, TO UX HA3BIBAIOT TOYCHYHBIMU;

3) TMOBEpXHOCTh — TJajKas, IIepoxoBaTas, Oopo3myaras, CKJIagJarasi,
MOPIIUHUCTAS, C KOHIIEHTPUICCKUMHU KPyTaMHy, PaAHaIbHO HCUCPUCHHAS;

4)  npoduab — MIIOCKUM, BBITYKJIBIH, KpaTepoOoOpa3HbIil, KOHYCOBUIHBIH U JIp.;

5) Omeck W MPO3pavyHOCTh — OJecTAINas, MaToBas, TYyCKJas, MyYHHCTas,
npo3pavHas u ap.;

6) 1BeT — OecuBeTHas (TPSI3HO-OCIIBIC KOJOHUU OTHOCAT K O€CIIBETHBIM) HIIH
NUTMEHTHPOBaHHAsA — Oemas, JKenTasi, 30JI0TUCTasl, OpaH)KeBasi, CHpEeHeBas, KpacHas,
YepHasl ¥ JIp.; OTMEUAIOT BBIJICJICHNE B CYOCTpaT MUTMEHTA; MPU ONMMCAHUN KOJIOHUU
AKTUHOMHIIETOB OTMEUYAIOT MUTMEHTAIIMIO BO3YIIHOTO U CyOCTPATHOTO MUIIEIIHS;

7)  Kpaif — poBHBIH (TJIQAKUH ), BOJHUCTBIN, 3yO4aThIi, JOACTHOM U JP.;

8) cTpykTypa — OJHOPOIHAS, MEJIKO-, KPYITHO3EPHUCTAsI, CTpyHuaTas (kpatl u
CMPYKMYPY ONPeOesiton ¢ ROMOWbIO JIYNbl ULU NPU MATOM Y8ETULEHUU MUKPOCKONQA);

9) KOHCHCTEHIIUS — ONPEACIISAIOT, PUKACASCH K IOBEPXHOCTH METIICH — JISTKO
CHUMAETCS C arapa, IJI0THasl, MrKasi WJIM BpacTaroliasi B arap, Cim3uctast (pujimmnaet
K TIETJIC), TATYYas, UMeeT BU/I IICHKH, XpyTKas (JIETKO JIOMAETCs MPH MPUKOCHOBEHHUH
neTiei).

['myObunnble KOMOHUU Oonee oaHOooOpasHbie. [lo BUy, Kak MpaBUiIO, OHH
MMOXO0H Ha CIUTIOIICHHBIC YCUCBUYKH WJIM MMYyYKH BAaThl C HUTEBUIHBIMH BBIPOCTAMH.
Nx oOpa3oBaHue 4acTO COMPOBOXKIACTCS Pa3pbIBOM CPENbl BCIEICTBHE BBIICICHUS
CO; nim 1pyrux ra3os.

JloHHBIC KOJOHMHM OOBIYHO WMEIOT BHJ TOHKHX IPO3PAYHBIX TUICHOK,
CTEJTFOIINXCS 110 JHY.

Pa3mepsl 1 HEKOTOpBIE IPYrue OCOOCHHOCTH KOJOHHMHM MOTYT M3MCHSATHCS C
BO3PAaCTOM U 3aBHUCST OT cocTaBa cpefbl. [loaToMy Mpu WX ONMHMCAHUM YKa3bIBAIOT
BO3PACT KYJIbTYPhI, COCTaB CPE/Ibl U TEMIIEPATYPY KYJIbTUBUPOBAHUS.

2. PocT B JKMAKHX MUTATEJIbHBIX Cpeaax.

PocTt MuKpoOprann3MoB B KUIKUX MTUTATENBHBIX cpefiax 0osee oqHo00pa3eH u

COIPOBOYXKAAETCS MOMYTHEHUEM Cpeibl, 00pa30BaHUEM IUICHKH MU ocajka (puc. 33).
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OCHOBHBIE XapaKTEPUCTUKH:

1) creneHb HOMYTHEHHS — cllabasi, yMEpCHHAsI, CHITbHAS,

2) 0COOCHHOCTH IUICHKH — TOHKasl, TUIOTHAS, PBIXJIasi, II1aKas, CKiiaauaTasi;

3) ocagoK — CKyHIHBIA, OOWIBHBIA, TIUIOTHBIN, PBIXJIBIHA, CIH3UCTHIM,
XJIOIILEBUTHBIH.

4)  PocT MHKpOOPTaHM3MOB MOXKET COMPOBOXKIATHCS IOSBICHHEM 3araxa,
MATMEHTAIIMEH Cpebl, BBIICICHWEM Ta3a. BwimeneHue raza OOHAPYKHBAIOT TIO
00pa30BaHMIO TIE€HBI, IMY3bIPHKOB HJIM C TIOMOIIBIO «IIOIUIABKOBY (MAaleHbKAs,
3anasHHas ¢ 00HO20 KOHYA MpyoouKa, Komopyio nomewarom 8 npoouUpKy 3anasHHbIM
KOHYOM 88epX nepeo cmepuausayueli u cieosam, umobvl OHA ObLIA 3aN0JHEHA CPeooll

NOJTHOCMbIO, NPU BbLOCIEHUU 2A3A, OH cKanaueaemcs 6 nonjaske) (puc.34).

K A w

Pucynox 29. ®opma komoHwmii: a — Kpyrias; 0 - kpyrias ¢ pecToH4aTbIM KpaeMm; B -

KpyIJIasi C BaJJMKOM M0 Kparo; T, I — PU3OUIHBIE; € — C PU30UIHBIM KPaeM; K —
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aMe60BI/II[Ha$I; 3 — HUTUBHUJHA, U - CKJIaq4aras, K — HCIpaBUJIbHAA, 1 —

KOHIICHTPHUYCCKAsl; M — CJIOKHas.

a 0 B r
R e x 3

Pucynoxk 30. [Ipodumns komoHMIA: a — U30THYTHIH, O — KpaTepooOpa3HbIi, B —
OYrpHCTBII, T — BpacTarolI1il B CyOCTpaT, 11 — INIOCKUM, € — BBIITYKJIBIH, K —

KaIUICBUIHBIN, 3 - KOHYCOBUIHBIN

1V Y NS VY

a o 6 2 0

Pucynok 31. Kpait kononuii: a — rmagkuii, 0 — BOJTHUCTBIN, B — 3yOUaThlid, T —

JIOMTACTHOM, JI — HEMPABWIbHBIN, € — PECHUTYATHIN, XK — HUTYATHIN, 3 — BODCUHYATHIN,

U — BETBUCTHIN

a

Pucynox 32. CtpykTypa KOJOHHI: a — OTHOPOIHAS, O — METTKO3EPHHUCTAs, B —

KPYITHO3EPHUCTAs1, I — CTpyHyaTasi, 1 - BOJOKHUCTAs

1 2 3 = 5

[ |
———
=




Pucynok 33. PocT MUKpOOpPraHu3MOB B KUAKOM cpenie. 1| — pocT Ha MOBEPXHOCTH
cpenbl, o0pa3oBaHue TJICHKH, 2 — POCT Ha JHE MpoOHupKH (0Opa3oBaHUE ocaaka), 3 —
pPOCT B OCHOBHOM Ha ITOBEPXHOCTHU CPEJIbl, HO U B TOJIIE CPeJibl, 4 — POCT B
MUKPOa3pOPHILHOMN YyacTH cpeabl (OIIKe K MOBEPXHOCTHU CPEJIbI), S — paBHOMEPHBII

POCT 110 BCEH TOJIIIH CPCIbI.

a 6 s

Pucynok 34. OOHapy:keHue raza npu pocTe MUKPOOPTAaHU3MOB B KHUJKOU cpefie: a —
pocTa MUKPOOPraHU3MOB HE Habmoaercs, 0 — poCT MUKPOOPTaHU3MOB
(moMyTHEHUeE cpepl) 6e3 00pa3oBaHMs raza, B — pOCT MUKPOOPTaHU3MOB
(momMyTHEHHE Cpefibl) ¢ 00pa3oBaHUEM ra3a (ITy3bIpEK T'a3a B MOILIABKE).
3ananusn
1. PaccMoTpeTh KOJIOHMM MHKPOOPTaHW3MOB HAa TBEPIBIX IHUTATEIHHBIX
Cpelax, BBISIBUTH OCHOBHBIC XapaKTEPUCTHUKH.
2. 3amoaHuTh Tabmuiy 9.
3. Cpenate BBIBOA, TJ€ TMEPEUUCIUTh OTIMYUTENBHBIE  TPU3HAKU

HCCICAYCMBIX MUKPOOPIraHu3MOB.

Tabnuua 9. OCHOBHBIE KYJIbTypajbHble MPU3HAKA KOJOHUI MUKPOOPTaHU3MOB

HaszBanue mukpoopranusmos | E. coli Ps.
putida

KynberypansHeie cBOMCTBA

[lBer

107



Pasmep, MM/CyTKH

dopma

[ToBepXHOCTH

[Tpoduns

Kpaii

Crpykrypa

KoHcucrenmnus

bieck, mpo3payHocTh

KoHTposbHBIE BONPOCHI
Kakwne cBOMCTBa MUKPOOPTaHW3MOB HA3bIBAOT KYJIbTYPaJIbHBIMA?
Kak moryT pactu MUKpOOpraHu3Mbl Ha IJIOTHBIX ITUTATENBHBIX Cpenax?

Y10 HA3BIBAIOT KOJIOHUEH?

H w npoe

Kakue mnpu3Haku yYUTHIBAIOT TMPU ONUCAHUM TOBEPXHOCTHBIX KOJIOHUM,
ITYOMHHBIX U JOHHBIX ?

5. Kak xapakTepu3yroT pocT MUKPOOPTaHU3MOB B JKUJKHX MUTATENbHBIX Cpeiax?

JlabopaTtopHasi padora Ne 16

buoxummnyeckune CBOMCTBA MUKPOOPTaHU3MOB

Hear  paboTbl: HU3yYuTh  OHMOXMMHYECKHE  CBOMCTBA  Pa3IMYHBIX
MUKpPOOPTaHU3MOB.

Martepuajgbl W 000pyAOBaHHME: YHUCTBIE  KYJbTYpPbl  HCCIELYEMbBIX
MHUKpPOOPTaHW3MOB, MHUKpPOOHUOJIOIMYECKHUE TETIH, aBTOMAaTUYECKHE MHUIETKH CO
CTEpWIbHBIMU  HAaKOHEYHHKAMH,  CHOUPTOBKM, Habop  auddepeHuuaibHo-

AUArHOCTHUYCCKUX IMTNUTATCIbHBIX CPC.

OCHOBHBIE MOJIOKECHUSA
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broxumudeckass akTHBHOCTh MUKPOOPTaHU3MOB YPE3BBIYaliHO pa3HOOOpa3Ha.
Ona oOycnoBieHa OOraTCTBOM y HHUX crenuduueckux (GpepMEeHTATHBHBIX CHUCTEM U
YCIOBUSIMHU Cpelbl. B MeIMIMHCKOH MHUKpPOOHMONOTHH HM3ydeHHE OMOXUMHUYECKUX
CBOMCTB MHKPOOOB SBISIETCS OJAHUM M3 OCHOBHBIX auddepeHnuainHo-
JTUArHOCTUYECKUX METOJIOB JII TOYHOTO pacro3HaBaHUs BO30yAUTENs O0OIC3HHU.

s Gnoxumudeckoi nuddepeHmanum MEKPOOOB, KaK MPaBUIIO, U3ydatoTCs
UX CIIOCOOHOCTBH:

1)  cOpaxuBaTh YIiIeBOJbI ¢ 00Pa30BaHUEM KHCIOTHI UM KUCIIOTHI C Ta30M;

2)  pasznaraTh OCJIKOBBIC TPOAYKTHL;

3)  pexynmpoBaTh KPAacKH.

Jliist oOHapyKEHHsI STHX CBOMCTB IOJIB3YIOTCSI IOCEBOM MHUKPOOPTaHH3MOB Ha
nuddepeHImaIbHO-TMarHOCTUYECKHE MUTATENbHBIC Cpelbl. Pe3ynpTar peakmuu
OIpeNieNisieTcsl TpPU TOMOIIM J00aBIsIEMBIX B MUTATEIbHYIO CpEdy pa3IMYHbIX
MH/IUKATOPOB, NAIONIMX B OOJBIIMHCTBE CIy4aeB LIBETHBbIC peakuuu. Meton mocesa

MUKpPOOOB Ha Iu(pepeHInaIbHO-IUarHOCTUYECKUE CPEAbl HA3BIBAETCS «IECTPBIM

pAI.

3aganus

A). COpaxknBaHue yrijieBO/I0B:

1)  cmeopadxcusanue MonoKa: MOJIOKO 3aCeiTh KHIICYHOW TaJIOYKOM,
MOCTaBUTh B TEpMOCTAT npu Temneparype 37 °C, uepe3 CyTKU IPOBECTH HAOIIOJCHUE,
cenaTh BbIBOJIBI,

2)  ucnonvzosanue cpedvl Inoo: cpeAy DHIO pa3iuTh B vamku Ilerpw,

METOJIOM LITPUXA MPOBECTU MOCEB KUILIEYHOW MAJIOYKH, IOCTABUTH B TEPMOCTAT JJIS
WHKYOHpOBaHUs, 4epe3 2-3 CYyTOK MPOBECTH HAOJIIOJEHNE, C/IeJaTh BHIBOIbI;

3)  ucnonvb3osanue yenes0008 u cnupmos: B CTCPUIbHBIC TIPOOUPKU Pa3IHUTh

o 10 M cpeipl, copeprkaliei B kauectse ocHoBHOTo (hona rentoH (5 r/i1) u KozHPO4(1
r/11), yrieBoabl (B KOHeUHasi KOHIeHTpanus 1%) u uHIUKATOp — OPOMKPE30JIIyPITyp
(xoneunas koHueHTpauus 0,003%), U3MEHAIOMIMI [IBET OT MYPITyPHOIO K KEITOMY B

untepBaie pH 6,8 — 5,2. Ha gHo kaxaoi mpoOUMpKH ONMYCTUTh MOIIAaBOK. Cpenbl
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3aceqaTh CyCIEeH3Uel KIETOK MUKPOOPTraHM3MOB U MHKYOMpPOBaTh O 5 CYTOK MpH

COOTBETCTBYIOIIEH TeMIiepaType. 3amoaHuTh Tadauiyy 10u caenats BRIBO 1O paboTe.

Tab6muma 10. Pe3ynsTaTel HaAOMIOIEHUT

HazBanue mukpoopranmsma | Escherichia | Pseudomonas | ...... | ......
coli putida

buoxummnueckue
CBOUCTBA

Poct Ha YIJICBOAAX:

Kcunosa
[ mroxo3a
Maxaut

O6pa3oBaHue ra3a B MOIJIABKE

Kcunosa
I'mroko3a
Magaut

N3menenue 1nigeta uuanKaropa (OpoMKpe30JImypIryp) Mpu poCcTe Ha YrieBOJIax:
Kcunoza
I'moko3a
MaHHuT

b). Paciienyienue 0eJ1koOB, SIBISIIONICECS OJHOM U3 CTaAUN KPyroBOpOTa a30Ta
B TPUPOJE, COMPOBOXKIAETCS OOpa30oBaHWEM aMMMAKa, HMHJ0NA U BbIACICHUEM
cepoBoopoaa. Jis oOHapyXeHUs THX BEIIECTB B CTEPUIIbHBIE TPOOUPKH PA3IUTD 110
10 MJ1 COOTBETCTBYIOIIMX CpE[l, MPOBECTU MOCEB UCCIEAYEMBIX MUKPOOPTaHU3MOB.
[IpoOupku 3aKkpbITh BaTHBIMU NpoOKamu. [IpoOku 3aBepHYTH B MOJUITUIIEH, YTOOBI
3aTPYJHUTH ylleTyuynBaHue Trasza. [IpoOupku MOCTaBUTH HA KyJIbTUBUPOBAHHE IPU
COOTBETCTBYIOILIEH TeMIiepaType. Pe3ynbTaThl SKCIEpUMEHTa 3aHECTH B TAOJIUILY.

1) obuapyorcenue ammuara: B xadecTBe cpeqpl UCTONB3YIOT 4% MENTOHHYIO

Boay (menton — 40 r/n, NaHPO,4 — 2 r/m, NaCl — 5 1/m) mocie Toro kak KyjnbTypa
BBIPACTET, JIeJAl0T KAaYeCTBEHHYIO PEaKIMI0 Ha aMMHaK ¢ peakTuBoM Heccriepa. Ha

npeaAMCTHOC CTCKIIO ITOMCIIAOT HCCKOJIBKO KallCJb Kyanypaanoﬁ KHUIKOCTH H
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100aBJISAIOT K HUM Karuiio peaktuBa Heccnepa. B mpucyrcTBum cieqoB aMMuaka
KHUJIKOCTh OKpAIIMBACTCSI B JKENTHIM I[BET, MPH OOJBIIOM KOJIUYECTBE aMMHAKa
oOpa3yeTrcss KOpUUHEBBIN 0Ca/IOK.

2) obnapyaicenue ceposodopoda. B ipooupku ¢ MIIb (MscHo# mernrrod — 10 1/,

msicHoi akcTpakT — 10 r/m, NaCl — 5r/m), comepkamiem pactBop nuctenda (0,01%
n00aBUTh TOCIE aBTOKJIABHUPOBAHUS CpEbl), IPOBECTHU IOCEB HCCIEAYEMbIX
MukKpoopranu3moB. llocie moceBa moa BaTHOM MPOOKOW YKPENHUTh Y3KYIO
CTEPWIBbHYIO  TOJIOCKY  (UIBTPOBAIbHOM  OyMaru, CMOYEHHOM  pacTBOpPOM
YKCYCHOKHCIIOTO CBUHIIA. [10JI0CKM HE JOMIKHBI MPUKACATHCS K MMUTATEIHLHOU Cpejie.

3) npoba na undon: B xadecTBe Cpeabl IS BBIIBICHHS 00pa30BaHMsI HHAONA B

npodupku ¢ MIIb (menton — 10 r/n, mscuo#t skctpakt — 10 r/m, NaCl — S5r/n),
coaepxaiiem pactBop Tpuntodana (0,01% nob6aBUTH MOCIE aBTOKIABUPOBAHMS
cpensl). [Tocie Toro kak KyJiabTypa BBIPACTET, IPOBOJAT KAUECTBEHHYIO PEAKILIMIO Ha
MHA0J ¢ peakTuBOM Opnuxa (wim Kosaua). Jlyig 3TOro Ha MOBEPXHOCTb CPEbl, HE
nepemMennBas, noMemarot 1 M peaktusa Jpiuxa (uiu KoBaya); nosiBieHue KpacHOM
OKpPAaCKH CBHJIETEJIbCTBYET 00 00pa30BaHUU UHAOJA.

- 3anoIHUTh Tabauny 11lu cnenatk BeIBOA 1O paboTe

Ta6nuna 11. Pe3ynbraTel HaOMOACHUN

Hassanue | Escherichia Pseudomonas

MUKpoopranusma | coli putida

buoxummnyeckue CBOMCTBA

IBeT ipoOkI ¢ peakTuBoM Heccnepa

Brinenenne ammuaka
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[Ber Oymaru, CMOYEHHOMN

(CH3COO),Pb

Brienenue cepoBoioposia

[IBer mpoObI C peakTHBOM OIpiuxa

(nnu KoBaua)

Brigenenue ungosa

B) Onpeaenenne BHEKIECTOYHBIX (epMEHTOB. BBICOKOMOIEKYISPHBIE
cOoeUHEHMs (moJaucaxapuabl, OCJIKH, JIMMUJALl U Jp.) HE MOTYT IPOHUKATh 4Yepe3
MeMOpaHy KJIETKM M TMOJBEpPraloTcs pacuIeIUICHUI0 3K30(epMeHTaMu OaKkTepuid,
OTHOCSIIUXCS K KIaccy ruapona3. PepMeHTsI KaTaIu3upPYIOT THIPOJIA3 ITOIUMEpPa 10
pPacTBOPUMBIX NPOAYKTOB, OOBIYHO IUMEPOB HJIM MOHOMEPOB, KOTOPBIE NMOCTYIAIOT B
KJIETKY C IMOMOUIbIO CHENU(UUYECKUX TPAaHCIOPTHBIX MeXaHu3MoB. OOpa3zoBaHuE
9K30()epMEHTOB  HIMPOKO  PACHPOCTPAHEHO  CPEAM  PAa3IMYHBIX  TPYIII
MUKPOOPTaHU3MOB.

1) Amunonumuueckast AKMUBHOCND. Kpaxman MIOJIBEPracTCs

TUAPOJIMTUYECKOMY  PACIICIUICHWIO  TOj]  JCUCTBHEM  amuia3, AaKTUBHBIMU
MPOIYIICHTAMU KOTOPBIX SIBJISIFOTCS Pa3IMYHBIC BHUILI OaliulI, IICEBIOMOHAN,
MUIETHATBHBIX TPHO0B (puc.35).

B wamku Iletpu ¢ nmurarensHoi cpenoit (mernron — 10,0 r/m; KH2PO4 — 5,0 1/m;
pactBopuMbIid kpaxman — 2,0 r/m; arap — 15,0 /im; pH = 6,8 — 7,0) nmpoBecTu moces
UCCIEAYEMbIX  MHKPOOPTaHHM3MOB IITpuXoM. [locie  KyJnbTUBUpOBaHHSA  Ha
MOBEPXHOCTh CPEAbl HAIUTH 3-5 MJI pacTtBopa Jlrorosg. 30Hy ruipoiausa Kpaxmaia
U3MEPUTHh OT Kpas mTpuxa (KOJOHWH) A0 TPaHUII CBETJIOW 30HBI. Pe3ynbTarh

3anucath B Tabnuily 12, cnenaTh BHIBOABIL.
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Pucynok 35. Onpenenenrne aMUIOIUTUYECKON aKTUBHOCTH: a — CXeMa MoceBa, 0 —

cpena ¢ KyJbTypaMmH mociie 00padoTku pacTBOpom Jlrorosis

Ta6nuna 12. Pe3ynbraThl HaOMIOACHUN

Hassanue Pazmep 30HBI
MUKpPOOpraHu3Ma TUAPOJIN3a, MM

E. coli

Ps. putida

2) Ilpomeoaumuueckas akmugrocmo. IIpoTeaspl KaTAIM3UPYIOT PACIICTUICHUE

O€JIKOB Ha MOJU- U oJuronenTuibl. OHU BBIJEISIOTCS Pa3IMUHBIMUA BUJIAMU Oallnl,
aKTUHOMMUIIETOB, CTa(PUIOKOKKA, MUIIETUATILHBIX TPHOOB.

HccnenyeMble MHKpPOOPTaHU3MBI TIOCESTh B MPOOUPKU C MSICONENITOHHOM
xematuaord (Ha 100 Mo MIIb — 10-15 t xenatunsl). [loceB MPOBECTH YKOJIOM.
KyneTuBupoBaHue npoBecTy npu KOMHAaTHOU TemnepaTtype 7-10 cytok. Pazxmxenue
KEeJTaTUHBI OTMETUTh BU3YaJIbHO, YKa3aTh HHTEHCUBHOCTh U (DOPMY pazKikeHus (puc.

36). 3anosHuTh TabMIy 13, cienath BHIBOJIBI.

Ta6nuna 13. Pe3ynbraTel HaOMOACHUN

HazBanue HNurencuBnocts | @opma
MHUKPOOPTraHU3Ma | Pa3KUKEHUS Pa3KUKECHUSA
YKEJIATUHBI YKEJIATUHBI
E. coli
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Ps. putida

a 6 8 F 6] e

Pucynox 36. CxeMa pazKuxKeHus *KeITaTUHbl MUKPOOPTraHU3MaMHU MPHU MTOCEBE
YKOJIOM:
a — KpaTepoBUAHOE, O — PEMOBUIHOE, B — BODOHKOBUHOE, I' — MEIIKOBHUIHOE, /T —

MOCIIOMHOE, € - MMY3bIPEBUIHOE

I') Penyxkuusi Kpacsiniux BemiecTs.

Penyuupyromas  cnocoOHOCTh ~ MUKPOOPTaHM3MOB  OINpEAENsieTCsl  UX
OTHOLIEHUEM K OIPEACIICHHBIM OPraHUYECKUM KpackaM, KOTOPbIE OHM MEPEBOJSAT B
OeclLIBETHbIE JIEUKOMPOTYKThI (METUIIEHOBAsI CUHSIS, JIAKMYC, HEHTpasbHasl KpacHasi U
ap.).

PacTBOpbI Kpacok n100aBuTh K nuratenbHoi cpene MITA (0,001%) u mpoBectn
MIOCEB YKOJIOM MCCIElyeMbIX MHUKpoopraHu3MoB. HaOmrogath 3a moOCTENEeHHBIM
oOecBeYMBaHUEM KPacKH 110 X0y ykoia. Crenarb BbIBOJ IO padboTe.

KoHTpoJibHBIE BONIPOCHI

1. Kakue cnocoOHOCTM MHMKPOOPTaHM3MOB M3YYalOT I OMOXHMHYECKOU
muddepennmanui MUKpoOOB?

2. Kak mpoBOJsT N3yueHus OMOXUMHUECKUX CBOWCTB MUKPOOPTaHU3MOB?

3. Kak y3HaTh cmocOOHOCTh MUKPOOPTaHU3Ma MCMOJIb30BATh YIIEBOAbI U CIUPTHI B
KAa4yeCTBE HCTOYHUKOB YIIepOoJa U SHEPTUu?

4. Kakve OMOXMMHUYECKHE CBOMCTBA MOXHO BBISIBUTH MPU PACIHICTUICHUU OEJIKOB
MUKPOOpraHu3MamMu?

5. Kak ycTaHOBUTH BBIIEIIEHHE aMMHAKa, CEPOBOAOPOJAa W HMHIOJIA IPHU POCTE
MUKpPOOpPraHU3MOB Ha cyOcTpaTax?

6. K xakomy kaccy oTHOCSTCS 3K30(pepMeHTHI? 3aueM OaKkTepusiM SK30(PEpPMEHTHI?
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/. Kakum cnocoboM MOXXHO YCTaHOBUTh  aMUJIOJUTHUECKYIO aKTHBHOCTb
MUKpPOOPTaHU3MOB?

8. B uem 3akmtouaercs nuddepeHIantbHO-IMarHOCTHUECKUI TeCT Ha pa3KIKeHUe
xenatuHbl? Kak ¢ moMoIipio 3TOro TecTa MOXHO Pa3IniuTh MUKPOOPTaHU3MBbI?

9. B pesynbTrare Kakux MpOIECCOB MPOUCXOIUT PEIYKLIUS KPACSIIIUX BEIIECTB?

JlabopaTopHasi padora Ne 17

Onpeneneﬂne AHTHOMOTHYECKOM AKTHBHOCTH MHUKPOOPTaHU3MOB

Heab paGoThl: oNpeaeanuTh YyBCTBUTEIbHOCTh MUKPOOPTaHU3MOB K JIEHCTBUIO
pPa3UYHBIX AHTUOMOTUKOB METOAOM JUCKOB W  METOJIOM MHUHUMAaJIbHOU
MHTUOMPYIOLIEH KOHUIEHTPAIUH.

Martepuajgbl ¥ 000pyAOBaHHWe: YHUCTHIE KyJIbTYphl MHUKpPOOPIaHU3MOB B
xuakoit cpene LB, crepunbubie yamku [letpu, arapuzoBanHas cpema LB, muckw,
MPONMHUTAHHBIE PA3TUYHBIMU AHTHOMOTHUKAMH, CHOUPT, CTEKJISHHBIA IIIATENb,

aBTOMATUYECKHE MUTIETKH, MUHIIETHI, TOpeiika, Gu3pacTBOp, CTEPUILHBIE TPOOUPKHU.

OcHOBHBIE MOJI0KEHUS.

AHTUOMOTHKY - OOMIMPHBIA Kiacc (hapMaleBTUUECKUX COCIMHEHUN, CHHTE3
KOTOPBIX OCYIIECTBIISIFOTCS MUKPOOPTaHU3MaMH.

AHTHOMOTUKHA CIOCOOHBI TOPMO3UTH POCT U BBHI3BIBATH THOENTh OaKkTepuili U
Ipyrux  MUKpoOoB. IIpoTHBOMHKpOOHOE  JIEHCTBHE  AHTHOMOTHKOB  HMMEET
n30UpaTebHBIA XapaKTep: Ha OJTHA OPTaHU3MbI OHU JICHCTBYIOT CHIIbHEE, Ha IPYTHE -
cmabee wiau BoOOIIE HE JEHCTBYIOT. HekoTopble aHTHUOMOTHKH TMPEICTABISIOT
3HAYUTEIBHBIN HHTEpPEC TSI XUMHUOTEPAIMA W MOTYT TPUMEHSATHCS IS JICUCHUS
Pa3TNIHBIX MUKPOOHBIX HHPEKIINHA Y YeJIOBEKA U JKUBOTHBIX.

CrnocoOHOCTBIO  BBIpaOaThHIBaTh  AHTHOMOTHMKH  OOJIaJalOT  HE  BCE
MHUKPOOPTaHU3MBI, & JINIITb HEKOTOPHIE IIITAMMBI OTACIBHBIX BUIAOB. TaKk MEHUIIUIUTHH

obpasyer Hekortopele Imrtammbl Penicilliym notatum wu P. chrysogenum, a
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CTPENITOMHIIMH - ONpeACNICHHBIA ImTaMM Streptomyces griseys, Toraa Kak Ipyrue
MTaMMBl T€X € BHUJOB JHOO BOOOIIE HE BHIPAOATHIBAIOT AHTHOMOTHKH, JHNOO
BbIpabaThiBaloT, HO Jpyrue. CyIECTBYIOT TaKKe pa3lIudusi MEXKIy MTaMMaMH -
MPOIyIICHTAaMU aHTHOMOTUKOB, IIPUYEM 3TH PA3IHUNS MOTYT OBITh KOJTUYECTBEHHBIMH
W KauyecTBeHHBIMU. OJIMH IITaMM, HApUMED, JaeT MAaKCUMaJIbHBINA BBIXOJI JAHHOTO
aHTHOMOTHKA, KOTJa KyJIbTypa pacTeT Ha TOBEPXHOCTH CPEAbl, U HAXOJUTCSA B
CTAIMOHAPHBIX YCJIOBUSAX, a JPYTrod - KOTJa €ro KyjbTypa IMOTPY)XeHa B Cpeay U
MIOCTOSTHHO BCTpsIXUBaeTcs. HekoTophle MUKPOOPTaHW3MBI BBIICISIIOT HE OAWH, a
HECKOJIbKO aHTHOMOTHKOB. Tak, Pseudomonas aeruginosa o0OpasyeT muoluaHasy,
MMAOIMAHWH, THOJUIIOCBYIO0 KHUCIOTY W JApyrHe muo-coeauHeHus. OauH u TOXe
AHTUOMOTHUK MOKET MPOIYIMPOBATHCS MHUKPOOpPTaHM3MaMU pa3HoOro poja. Tax

rmuoTokcuH oOpasyrot Buabl Gliocladium u Trichoderma.

1. OnpenesieHue 4YyBCTBUTEIHLHOCTH MUKPOOPTraHU3MOB K aHTHOMOTHKAM
AUCKO-AU(PPY3HOHHBIM METOAOM.

Yamku Iletpu ¢ arapu3oBaHHOW CPEIOW 3aCEBAXOT HCCIEAYEMOM KYJIbTYpPOU
MHUKpPOOPTaHU3Ma  CIUIOIIHBIM  Ta30HOM. byMaXHble JUCKH, MPONHUTAHHbBIC
onpeeIeHHBIM aHTHOMOTHKOM, Ha PABHOM PACCTOSIHUM IPYT OT JIPYTa PACKIIaIbIBAIOT
no mnepudepun yamkud. AHTUOMOTUKH, IUPPYHAUPYIONIME B TOJILY arapa,
MPEIOTBPAIIAIOT WM  33JCPKUBAIOT POCT UYBCTBUTEIBHBIX K HHUM KYJIbTYp
MUKpPOOPTaHU3MOB, YTO TIOSBISIETCS B 0Opa30BaHMM BOKPYT COOTBETCTBYIOIIUX
JTIMCKOB 30HBI YTHETEHUSI POCTA, YETKO BBIJEIAIONICHCS Ha (POHE CIUIONIHOIO ra3oHa
pocra TecTUpyeMou KyibTypbl (puc. 37). BenmuuwHa 30HBI YTHETCHHS OIpPEICIsScT

CTEIEHb YyBCTBUTEIBHOCTH MUKPOOPTaHU3MOB K aHTHOMOTHKY (Tadu. 14).
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HeT 30Hs! NoOOaBNEHWA pOCTA MUKDOOpraHuima
BOKDYT OMCKA C aHTWOWOTHEOM:
MUKDOOPraHMaM YCTORYME K aHTuBuoTIKy (3)

30Ha NOAABNEHIMA
POCTA MUKDDOPraHAZMA

BOKPYT AWCKA C aHTHONOTUKOM:
MUWKPOOPraHU3M YYBCTBMTENEH K aHTUOMOTMKY (1)
MK YMEDEHHD PESMCTEHTEH K HeMy (2)

Pucynox 37. Onpezenenne 30HbI yTHETEHUS ONPEICISET CTENEHb YYBCTBUTEIIBHOCTH

MUKpPOOPTaHU3MOB K JAHHOMY aHTUOHOTHUKY:

Tabmuna 14. — YyBCTBUTEIBHOCTh MHUKPOOPTaHU3MOB K aHTUOMOTHKAM B

3aBUCHUMOCTH OT 30HBI 3aJICPIKKHU pOCTA

JluameTp 30HBI 3a/epP:KKH pocTa, | CTeneHb YYBCTBUTEJIbHOCTH K
MM AHTHOHOTHKY
bonee 25 BricokouyBCTBUTENBHBIE
15-25 UyBCTBUTENbHbBIE
10-14 Mano4yBCTBUTEIIbHbBIC
Menee 10 u moiHOE OTCYTCTBHE YcroiiuuBbie
3aganus

1. Pa3zorpets nutarenshyto cpeny LB u paznuts no vamkam [lerpu.

2. B34Tb CyTOUHYIO KYJBTYpPY HCCIENYEMOIO MUKPOOpPraHu3Ma 1 HaHecTu 50 MK Ha

YJauiKy €O CpeloM, pacTepeTh KyJIbTypYy CTEKISHHBIM IUIATENEM, CAEIAaB CIUIOIIHON

ra3oH.

3. Pa3noxuTh IUCKH, MPONUTAHHBIE Pa3HBIMU aHTUOMOTHUKAMU MO EPUMETPY YaIIKH

(puc. 36).
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4. TlocraBuTh YalmIKUM B TEPMOCTaT /s KYJIbTUBUPOBaHUS Ha 5-7 JOHEH mpH
temriepatype 28°C.
5.3MepuTh 30HY Jin3Kca GaKTepUil U pe3ysIbTaThl ONbITa 3aHECTH B TaOIUILy 195.

6. CnenaTh BBIBOJBI IO padoTe.

Ta6nuna 15. Pe3ynpTaThl 2KCIIEpUMEHTA

HasBanue Pa3mMep 30HBI AHTHOMOTHKHN
MUKPOOPTaHU3M nu3uca /
a gyBcTBHTeNbHOCT | [ eHTamuny | Pupamnuuy | Kanamuiu
b H H H
Pa3mep 30HBI
E coli JIM3HCA, MM
YyBCTBUTEIBHOCT
b
Pa3mep 30HBI
Pseudomonas JIM3UCA, MM
Sp. UyBCTBUTEIBHOCT
b

ooooooo

2. OnpenesieHne YyBCTBUTEIbHOCTH MUKPOOPTaHU3MOB METOI0M
MHUHMMAJILHOM HHITMOUPYIOIIEed KOHIEHTPALMH

Kpurepusamu akTHBHOCTH TOT'O WJIM MHOTO IIPErapara BbICTYIIAIOT:

1. MunnMmanbraas uHruoupyromas konueHrpaius (MIC) — Hanmenbinas
KOHIIEHTpAIUS Ipenapara, TOpMO3s1as pOCT TECT-KYJIbTYPHI;

2. MunnmanbsHas OaktepuruaHas konreHTpaius (MBK) — nanMenbIinas
KOHLIEHTpaIus penapara, BbI3bIBaoIas 0akTepuuIHbIN 3P PeKT.

Meton cepuitHbIX pa3BeeHUN B KUAKUX cpefiax Mmo3pojisieT ycranosuth MIC
npenapara JJis BelielieHHOTo Bo30yauTens, T.e. MIC onpenenstor mo MUHUMATIBLHOM
KOHIICHTpAIlMl aHTHOMOTHKA, 3a/ICP>KUBAIOIIECTO BUJAUMBIM POCT MUKpPOOpPraHU3Ma B
npoOupkax uiu Ha vamike [leTpu ¢ muTaTenbHON cpeoil, comepkaliei yobIBaomume

KOHOCHTPAINH aHTUOHMOTHKA.
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JIyist 3TOTO TOTOBST ABYKpPATHO YyOBIBAIOIIME KOHIIEHTpAIlMM aHTHUOMOTHKA B
CTaHJAAPTHOM THUTAaTeIbHOM OyiaboHe. KOHTpomssMH KyJabTyphl M aHTHOMOTHKA
saBisieTcs OyJlIbOH 0e3 aHTMOMOTHKAa M C TEPBBIM pa3BeJeHHEM aHTHOMOTHKA (B
¢duspacTtBope). B ompITHBIE ¥ KOHTPOJIbHBIC MTPOOUPKH BHOCAT CYCIIEH3HIO MOJIOAON
KyJIbTYpPhl MUKPOOpPTaHU3Ma M TMOCJI€ CYTOYHOW MHKYOAIlMM YYHUTHIBAIOT pPE3yibTart.
VY4eTHbIM TPHU3HAKOM SIBISIETCA HAJIM4YME WJIM OTCYTCTBUE MYTHOCTH OyJiIbOHA B
npobupkax. Bemmumna MIC cooTBeTcTByeT TOW MUHUMAJIBHOM KOHIICHTPAIMH
npenapara, Ipu KOTOPOH MYTHOCTh B MPOOUPKE OTCYTCTBYET. DTOT METOJI SIBIISETCA
TOYHBIM KOJIMYECTBEHHBIM METOIOM. [IpuMeHsieTcst OH B Hay4HOU paboTe u B 0c000

BAXKHBIX CIy4asiX B JIJaOOpaTopusix OOJIBHUIL.

3ananusn
1. [IpuroToBUTH CEpHIO IABYKPATHBIX pa3BEICHUN HCCIEAYyeMOro aHTHUOMOTHKA B
KUAKAX cpefax, TMOCIeAHIs MpoOUpKa — OTPUIATEIBHBIM KOHTPOJh (cpeaa 0e3
aHTUOMOTHKA);
2. 3acesTh KyJIbTYPY MUKPOOPTaHU3MOB B KXKIYIO MPOOHPKY (110 SO MKJI CyCTIEH3HH
KYJIBTYPBI);
3. IIpobupku mocTaBUThH B TEpMOCTAT Iipu Temriepatype 28 °C Ha CyTKH;

4. TIpoBecTu yueT pe3yabTaToOB, 3allOJHUATH TaOIuUIly 16, caenaTh BBIBOIBI.

Tabmuma 16. Pe3ynsraTel axcniepumenTa no onpeneneHuto MIC aHTHONOTHKOB

Ne | HazBanne mukpoopranusma | HazBanne Mukpoopranuszma 2

np | AHTnouoTHk 1 AHTHOHOTHK 2 AnTtubnoruk 1 AHTUOHOTHK 2

" lE .2 .8 s |2 s|E s E s|E 5|8

w|S E|EE|SE|EE|2 E|EE 28 g &
: 2|5 2|5 £ 58|58 528|585 ¢
N7 ani bd an ~ s 7 n

1

2
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KoHTpoJbHBIE BOIPOCHI
Kaxkune coennHeHMs] OTHOCAT K aHTUOMOTHKAM?
OnuHaKkoBO JIM AHTUOMOTUKHU JEHCTBYIOT HA BCE MUKPOOPTaHU3MBbI?
Bce nu MukpoopranusMsl BeipadaTbiBatoT aHTUOMOTHKU? [IpuBeuTe mpumepsl.
B dem moxkeTr 3akimodaThCs pasiauyue y mTamMMoB nponayueHToB? I[lpusenute
IPUMEPHI.
MoryT U pa3Hble OpraHuW3Mbl BbIpA0aThIBaTh OJWH aHTUOWOTUK? IlpuBenute
MIPUMEPHI.
Kakumu MerogamMu OmpeAensitoT 4YyBCTBUTEIBHOCTh MHKPOOPTaHU3MOB K
aHTUOUOTUKAM?
B ueM cocTout paznuune Mexy MUHUMAIbHOW HHTHOUPYIONIEH U MUHUMAJILHOM
OaKTEepUIMAHON KOHLIEHTPAUsIMHU aHTUOMOTHKA?
Kakum MeToioM MOXHO  ONpPEACIUTh MHHUMAJIBHYIO  HWHTUOUPYIOIIYIO
KOHIIEHTPALNIO?

Kak onpenennts MUHUMATBHYIO OAKTEPUITUAHYIO KOHIIEHTPAIUIO?
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PA3JIEJI 7: TEHETUKA MUKPOOPI'AHU3MOB

['eHeTnueckuil ammapaT OPOKapHOT MNPEACTaBI€H Yy OOJIbIIMHCTBA TPYIIII
MPOKAPHUOT OJTHOM KoJibIieBOM Mosiekyoi JIHK. B onpeneneHHbIX yCI0BUSIX B KIETKE
MOXET HaXOJIUThCSI HECKOJIBKO KONui OakTepuanbHoi xpomocomsl. JIHK cogepxutcs
TaK’k€ BO BHEXPOMOCOMHBIX I'€HETUYECKHUX 3JIEMEHTaX IUIa3MUJaxX, B OOJIBIIMHCTBE
CJIy4aeB KOJIBIEBBIX, ABTOHOMHO PEIUTUIIUPYIOIIUXCS HEOOIbIIUX MOJIEKYIax.

COBOKYITHOCTB BCEX T€HOB OpraHMW3Ma Ha3bIBAIOT FTEHOTUIIOM, & COBOKYITHOCTh
OPUCYUIUX OpraHu3My IMpU3HAKOB — ¢eHoTunoM. Crnenupukoil TeHEeTHYEeCKUX
HCCJIEJOBAaHUM MUKPOOPTaHU3MOB SIBJISIETCS M3YUYE€HHUE CBOWCTB HE OTNEIBHON 0coOu
(K1eTKH), a MOMYJISILUKU B UEIOM (MUKPOOHOU KYJIBTYpHI).

HacneacTtBeHHYr0 W3MEHUYMBOCTH y MHPOKAPUOTHUUYECKUX MHUKPOOPraHU3MOB
BBI3BIBAIOT PEKOMOMHALIMA TE€HETHYECKOr0 MaTepHalla TpPeX OCHOBHBIX THIIOB:
TpaHcopmaius, KOHBIOTAUMs W TPAHCAYKIUS, IIMPOKO HCIOJIb3yeMbIE B
TEHETUYECKUX IKCIIEPUMEHTAX.

OO1MM CBOMCTBOM BCEX TPEX MPOLIECCOB SBIISIETCS UX OJJHOHAIPABICHHOCTD,
T.€. OJHA KJeTKa Bcerga BeicTynaer B poiu aoHopa JAHK, a ngpyras B ponn
perunuenTa. B3auMHOTrO (penunpokHOro) oOMeHa TeHeTHYecKoi uHbopMmaiuen y
OakTepuil He MPOUCXOIUT.

B oskcnepumeHTanbHONM paboTe HamOoJee YacTO HCIONb3YIOT METOJbI,

OCHOBAHHBIC Ha IIponeccax TpaHC(i)OpMaI_[I/II/I N KOHBIOT'allhH.

JlabopaTtopnasi padora Ne 18
I'eneruka mukpoopranu3mMos. IlepeHoc renernyeckoi HHPpopMaun

y 0OaKkTepuii: KOHbIOTAIUA

Heas padorbl: U3Y4YUTHh CMOCOOBI MEPEHOCA TEHETHMYECKOro Marepuaia B

6aKTepHaanyfo KIICTKY MCTOJIOM KOHBIOT'aITNH.
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Martepuanbl u o00OpyI0OBaHHMe: 4YHUCTBIE KyJabTypbl mgoHopa (F+) wu
perumnuenTa(F-) B mpoOupkax, CTepribHbIE TPOOUPKU, AaBTOMATUIECKUE MMUTIETKH CO
CTEpWIbHBIMU HAKOHEYHHMKaMH, CIHUPTOBKHM, damku [lerpy ¢  celeKTUBHOMN

IIATATEJILHON CPEION, TEPMOCTAT.

OcHOBHBIE N0JIOKEHHUS

Konbtoranus — OJHOHAMpPABICHHBIM TMEPEHOC YaCTH T'€HETUYECKOTO
maTepuana (TIa3Mujibl, OaKTEepHAIbHOM XPOMOCOMBI) TIpU KOHTAaKTe JABYX
OaKTepHaTbHBIX KIETOK.

OTOT mpoliecc UMeeT OOJbIIOe 3HAYEHHWE B MPHUPOJE, T.K. CIOCOOCTBYET
OoOMEHY TOJIE3HBIMH IpPU3HAKAMU MPH OTCYTCTBHUM MCTHUHHOIO IOJOBOIO Ipoliecca.
B0O3MOXHOCTh KJIETKH CTaTh JOHOPOM OIPEAENSeTCS CHenu(pUuecKuM IOJOBBIM
bakTopom — F-hakTopom.

F*— kiieTka-10Hop;

F — KieTka- peuuImeHrT.

Hammune B F'- knerkm F-rutasmuasl oOyciaBiuBaeT oOpa3oBaHHE Ha
MOBEPXHOCTU KJIETKM OJHOM — JBYX MNOJOBBIX (QumOpuil (F-munm), koTopsie

CHOCO6CTBYIOT COCOAMHCHHUIO KIICTKH-TOHOpA C KHGTKOﬁ-peHHHHeHTOM.

BaxrepuansHai
XpOMOCOMa

Pucynox 38. Cxema niporiecca KOHbIOTAIMK Y OaKTepuit

Mexanusm xonvrocauuu.

1. [TpukpenieHne KJIETKU — IOHOPa K PEUUIUEHTY C MOMOIIbI0 F-ruiu;
2. dopMupoBaHUE MEXKTY KICTKAMH KOHBIOTAIIHOHHOTO MOCTHKA;
3. [Tepenaua F—dakropa u Apyrux miasMuI B PELMIUEHTHYIO KIeTKy (puc. 38).

[Tnasmumoit kogupyercs sHOoHyKIeasa, paspesatomias oaHy u3 Hutend e€ JIHK B

ONPENEIEHHON TOYKE. 3aTeM pa3pe3aHHas LElb pacKpydyumBaeTcsa M S'-KOHLIOM
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MEPEHOCUTCS B KJIETKY-penunueHT. [lepenoc un€r yepe3 nopbl B KJIETOUHOW CTEHKE.
B nepBom cermenTe nocrynarpomnie B kiuetky perqunuenta Huta JJHK pacnonoxensr
AHTUPECTPUKIIMOHHBIE T€HbI, 00€CTIeUNBAIOIINE HAKOIIEHUE OETKOB, OJOKUPYIOIINX
npouecc pazpymenus JHK pecmpuxmaszamu. Haxonen, mnepenaHHas nenb
3aMBbIKA€TCsl B KOJIBLIO U HAa €€ OCHOBE BOCCTAHABIIMBAECTCS NBYHUTEBAas CTPYKTypa
JIHK mnasmunel. Beckh mporecc aiautcs Heckoibko MUHYT. [Ipu momamanum F-
dakTopa B KIETKY — PCIMIIMEHT, OHA CTAHOBUThCA F' M mpuoOpeTaeT CrocOOHOCTH
nepenaBath F-pakrop apyrum kietkam. B pesynbrare mnepenoca F-dakropa us
KJICTKU-IOHOpA B KJIETKY-PEIMIIMCHTAa  TOJyd4aeTcs  pPEKOMOWHAHT  WIIH
TPAHCKOHBIOTAHT.

F-mmasmumga MOXKET BKJIIOYATHCS B OMNpeeieHHbIE MecTa OakTepHalbHOU
XpOMOCOMBI M CTaHOBUTBHCSA €€ 4acThio, oOpasys Hfr-mramm (High frequency of
recombination— Beicokast yactota pekomOuHaruu). [1pu koubroramuu Hfr-mramma c
KJIETKOU-perunueHToM F-aktop He mepenaercs, a mepeaaeTcs onpeiesieHHas 4acThb

T€HOB XPOMOCOMBI OaKTEpUH.

3aganus.
1. Brectu B cTepuiibHYIO TPOOUPKY 1O 1 MIT KyIbTYPHI IOHOPA U PEITUTTUEHTA.
2. [TpoOupKky 3aKpbITh MPOOKOI U MOCTABUTh B TEPMOCTAT HE MeHee yeM Ha 30
MHH. ipu Temnepatype 37 °C.
3. Yamxky Ilerpu co crnenuduueckoll MUTATENIBHOM Cpemnoi (OTCYTCTBYIOT B

coctaBe aMHHOKHCIOTHI Tpuntodan (Trp-), neinmu (Leu-) m Tuposun (Tyr-))
pa3aeNuTh Ha 3 ceKTopa, 0003HAUMB KaXKIbIl coriacHo cxeme (puc. 39).

4, B kaxnaplii cekrop damkud mnpoBecTH moceB 30 MK KyJbTYyphl U3
COOTBETCTBYIOIIICH MPOOUPKH, PACTEPETh CTCKIISTHHBIM IITIATEIICM.

5. Yamku mocTaBUTh B TEPMOCTAT ISl KyJbTUBUPOBAHUS TIPU Temmeparype 37
°C Ha 1-2 cyrok.

6. Crenatb BBIBOJIBI TTO padoTe.
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)
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S + E— s
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Leu()  Leu( Mpu 37 °C
i) Ty

Pucynox 39. Cxema ombiTa

KoHTpoJibHBIE BONIPOCHI

Kaxkol nponecc Ha3pIBatOT KOHBIOTAUEN?

Kakoli nponecc Ha3pIBalOT KOHBIOTALIUEH?

o 0k~ wDd e

KOHBIOTarmun?

7. Kax nonyvarotcs Hfr-muramm?

YeMm OoIIpCACIACTCA BO3MOKHOCTD KIJICTKU CTATh ,Z[OHOpOM?
Kaxk KIICTKY-JIOHOpAa MOKHO OTJIMYHUTH OT KJ'ICTKI/I-peL[I/IHI/IeHTa?
B 4em 3akirouaeTcss MeXaHU3M KOH’I)IOF&HHPI? HepechnHTe BCC OTallkbl.

Kak Ha3pIBalOT mITaMM MUKPOOPTraHW3Ma, KOTOPBIM IMOJY4aeTCs B PE3yJbTaTe

8. Uro mosyyaeT pPEKOMOMHAHT TpH KOHbIoranuu Hfr-mramma ¢ KiIeTkoM-

peruniuenTom F-dakrop?

JlaGoparopHasi pabora Ne 19

I'eneruka mukpoopranu3mos. IlepeHoc renernyeckoi MH(popMauuu

y OakTepuii: TPaHCAYKIUA

Ieab padoThBI: M3YYHUTh CIIOCOOBI MEPEHOCA TEHETHYECKOro MaTepualia

OaKTepHAIbHYIO KJIIETKY METOJIOM TPAHCIYKITUH.
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Marepuasbl u o6opynoBanme: daronusar E. coli lac*, kynerypa E. coli lac,
CTepPHIIbHBIC IPOOUPKH, ABTOMATHYECKHIE TUTIETKH CO CTEPHILHBIMU HAKOHCUHHKAMH,

cnupToBKH, Yaiku [letpu co cpenoit a0, TEpMOCTAT.

OcHOBHBIE N0JIOKEHHUS

®daroBasi UHPEKIHS MOXET CIY)KUTh MEXaHU3MOM OOMEHa T€HETHYECKUM
MaTepUajIoM MEKTy OakTepusiMu. TpaHCIYKITUS — IEPEHOC TeHETHYECKOTo MaTepraa
OT OJIHOM OaKTepHAIbHOM KJIETKH K IpYyroi mocpeacTBoM OakTepuodara (puc. 40).

Briaensror 3 Tuna TpaHCIyKUWH:

- Hecheyughuueckas mpancoykyus: nepenayda paznuuabix pparmenton [JHK ot
OakTepuu — JOHOpPA K PEIUIUEHTaM C MOMOIIbI0 garoB. @parMeHT BKIIIOYAETCS B
romoJsiornyeckyto odnacte JIHK B peuunuenrte npu pekoMOMHALINH.

- cneyughuueckas mpaucoykyus: (GHaru MEPeHOCSAT TOJIbKO OIpPEACIICHHbIS
rensl, T.K. JIHK ¢ara coeaunsiercsi co cTporo ompeneieHHbBIMU OaKTepuaIbHBIMU
TeHaMH, PACIIONIOKEHHBIMU Ha XpOMOCOME KJIETKH — JJOHOPA.

- abopmuenas mpaHcoykyus: TIEPEHEeCeHHbIN garoM ¢parMeHT XpOMOCOMBI
KIETKA — JOHOpa HE BKIIOYACTCS B XPOMOCOMY KIETKH — pEIMIHEHTa, a
pacroJiaraeTcsi B ee IUToIia3Me aBTOHOMHO. [Ipu neneHun KieTku 3ToT pparMeHT
MOJKET MepeaaBaThCsl TOJBKO OJHOW U3 IBYX JOYEPHUX KIIETOK, T.0. yTPauyUBaeTCs B
MOTOMCTBE.

3apanus

1. B crepunbhble yaiku [letpu paznuth cpeny DHa0. Yaliku co cpeaoi MoACYIIUTD.
2. B crepunbHyr0 mpoOupKy moMecTutb o 1 it haronmsara E. coli lac™ u cyrounoii
kyneTypsl E. coli lac™ (puc. 41).

3. IIpoOupky moMecTuTh B TEpMOCTAT HE MeHee ueM Ha 60 MuH. ipu Temnepartype 37
°C.

4. Yamky Iletpu paszmenuTh MomosiaM W B OJHY TOJIOBUHY BHECTH M PacTepeTh
crexisiHHbIM mmarenieM 30 Mk kyneTypel E. coli lac’, a B gpyryro — 30 wmxi

COJIEPKUMOTO TIPOOUPKH TIOCIIe UHKYOAIUH.
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5. Yamku nocTtaBUTh B TEPMOCTAT JJIs KYJbTUBUPOBaHUs nipu Temreparype 37 °C Ha

1-2 cyTok.

6. Caenath BBIBOBI IO padoTe.

B darosyio JIHK
Tpodar = BKJIIOYEHBI FeHbl
-y @ )\ |nomopHoii kneTku
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PekomOuHanTHasi
BGakrepuanbHas
KJjeTKa

Jedexrnas darosas
yacTuua Hapuumpyer
PELHMNHEHTHYIO KIETKY

Tpancayuupyiowas
JIHK unTerpupyercsa
B XpPOMOCOMY
PELHITHEHTHOIT KNIETKH

Pucynok 40. Dtansl TpaHCIyKITUU

Ho 1 M
+ —
‘ Cmech

\ Ha 60 MUMH daronusarau

\ ITpu 37 °C . colilac (5
(I)aro.mrsaT ool Ciiec
E. coli Lac(-) daronusara u
Lac(+) / E. coli lac (-)

Pucynok 41. Cxema onbiTa

KoHTpoJibHBIE BONIPOCHI

Kakum oOpazom (aroBas uHGMEKIUS MOXKET CIYKUTh MEXaHU3MOM OOMEHa

TFeHETUYECKUM MaTepuaioM MeX1y OakTepusiMu?
Kaxoil npouecc Ha3bIBatOT TPAHCAYKLMEN?

Kakwne Tvnbl TpaHCIyKIIMU BBIAENSIOT?
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PA3JIEJI 8: BAKTEPUO®AI'

JlabopaTtopnasi pa6ora Ne 20

bakrepuodaru

Heap pabotbl: M3yuyuTh nAelicTBUE OakTepuodara Ha YHUCTYIO KYJIbTYPY
MUKPOOPTaHU3MOB.

MarepuaJjibl 1 000pyI0BaHUE: YHUCTAS KyJbTypa MUKPOOPraHU3Ma, KyJIbTypa
OakTepuodara, aBTOMAaTHUYECKHE THIIETKH CO CTEPWIBHBIMH HAKOHEUYHHUKAMH,

cnupToBKH, vaiku [letpu co cpenoit LB, TepmocTar.

OcCHOBHBIE I10JIOKEHUS

bakrepuodaru (Pparu) (¢ rped. "moxkuparw'") - BHUPYCHI, H3OUpPATEIHLHO
MoXKHMparoIlue 0akrepuaibHyto KieTky. Pazmep daros nocturaet ot 20 g0 200 HM.

bakrepuodar Ob11 OTKpHIT KaHaACKuM yueHbiM Denukcom Dpiemom B 1917
rOfy.

bakrepuodarn - ygoOHas Mozenb uisi paclIM(ppOBKHM T€HETHYECKOro KOJa,
U3YYEHHUS TOHKOM CTPYKTYpbl T'€Ha, MOJIEKYJSPHBIX MEXaHHU3MOB MYyTareHesa,
BIUSHUS HOHU3HMPYIOIIETO W3IyYeHUs W JOPYyrux (PakTopoB Ha HACIEICTBEHHBIC
CTpyKTypel opranuzMa. Cucrema «dar - OakTepualibHas KJIETKa» SIBIETCA
uealbHbIM OOBEKTOM JIsi M3y4YeHHUs B3aMMOOTHOILIEHUH BHpyca U KJIETKH, B
YaCTHOCTH OHKOTeHe3a. bakTeprodaru ncrnoiap3yoT B TEHETUYECKON WHKESHEPUH, IS
JAMArHOCTUKH U JICUEHUS PA3NIUYHBIX HHPEKIIMOHHBIX 00JIe3HEH.

B 3aBucumMocTH OT HamW4yus MW XapakTepa OCHOBHBIX CTPYKTYpPHBIX
KOMIIOHEHTOB (pHC. 42) — TOJIOBKH U OTPOCTKA — OakTeprodaru moapa3aeisiroTcs Ha
Mop¢onoruueckue THUIMBI, B Mpeesiax KOTOPbIX, B CBOIO OYepelb, BO3MOXHBI

pa3uyHbIe BapUaHThI, YTO JesiaeT MUp OakTepuodaroB 04eHb pa3HOOOPa3HbIM (pHC.

43).
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Kancun Tosr0Ba
(PHK)
Buyrpennne
0exku
Ilest
BeaxoBas
000J1049Ka
XBocT
XBoCTOBbIE
- HHUTHU
BazaiabpHas

IVIaCTHHKA

Pucynox 42. Cxematnueckoe cTpoeHnue oakrepuodara

JleiictBue (hara ocymecTBiIseTCs CaeAyoUMM oopa3oM: ¢dar npuodamKxaercs K
OakTepuu M XBOCTOBBIE HUTU €0 CBA3BIBAIOTCA C PELENTOPHBIMM Y4YacTKaMU Ha
MOBEPXHOCTU OaKTepUaIbHON KJIETKU. XBOCTOBbIE HUTH HM3rHOaroTCs, a IIWIbI U
0a3asbHas MJIACTUHKA MPUKPEIUIIOTCS K MOBEPXHOCTU KIJIETKU. XBOCTOBas 000104Ka
COKpalaeTcs, U MOJbIM CTepKEeHb MPOHUKAET B KJIETKy. B 0a3anbHON IIaCTUHKE
HaXOJUTCSA (PEPMEHT JIU3OIUM, PACTBOPSIONINI KIIETOUHYIO 000JI0UKY OaKTepraIbHOM
kietku. B pesynbrare JJTHK wnu PHK BBonuTcsa BHYTph OakTepuanbHOM kieTku. dar
nnaktuBupyer JJHK u PHK xo03s1Ha (MpoucxoauT TpaHCAYKIUS) U OJTUUHSET ce0e
KJIETOYHBIN anmnapart cuHTe3a Oeska.

HyxnennoBast kucioTta Qara peruiMiupyeTcss 1 o0pa3yroTcs HOBBIE YaCTHUIIbI
¢ara. Ilom nelictBueM  nM3oLKMMa  KJIeTOyHas  oOOJIoUKa  JIOMaercs U
HOBOOOpa3oBaBminecs (paru BICBOOOXKIAIOTCS, HHPUIUPYS npyrue Oakrtepuu. Bech
LMK pa3MHOXKeHus Oakrtepuodara 3anumaer 30 -40 MuH, B pe3yibTaTe MOXET
obpazoBatbes 10 200 (haroBeIX YacTHII.

BoisiBuTh OakTepuodaru MOKHO TIPU HAHECEHUH COJAEp KalIEro UX Marepuaia

Ha INIOTHBIC IIMTATCIBbHBIC CPCAbI, 3aCCAHHBIC I-IyBCTBI/ITCJ'IBHOI\(JI 6aKTepI/IaHbH0ﬁ
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KyJbTYpOH Ha KOTOPOU MOSBJSIOTCS 30HBI JIU3KUCa OAKTEpUH - CTEPHUIIbHBIEC MATHA,
HETaTUBHBIC KOJIOHHH (pHC. 44).

BaxHpIM CBOMCTBOM (paroB, Ha KOTOPOM OCHOBaHa (paroAMarHOCTUKA, SIBISIETCA
UX CHeHU(PUUHOCTD, OHU JHU3UPYIOT KYJIBTYpHI OIpENeIeHHOro BUAa, Oojiee TOTO,

CYIICCTBYIOT TaK HA3bIBACMbIC TUIIOBBIC 6aKTepI/IO¢)aI‘I/I, JIN3UPYIOIIHNC BAPHUAHTHI BU A4

OakTepuid.
i i i v v vi
|
| i
Pucynox43. Mopdomnorust 6akrepuodaron. | —auteBuansie garu, Il — daru 6e3

OTPOCTKA,
Il — ¢aru ¢ ananorom orpoctka, IV — daru ¢ kopoTkum orpoctkom, V — daru c

HECOKpAIIAOIIMUMCS OTPOCTKOM, VI - (haru ¢ cokpaiarommumMcst OTPOCTKOM.

Pucynox 44. CtepunbHbie MsITHA, 00pa30BaHHBIC TUIIOBBIMU OakTeprodaramu
3ananusn

1. B crepunbHbie yaniku [leTpu pa3nuth nurarensHyto cpeny LB;
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2. B3satb 50 MK YHCTON KyJIbTYyphl MUKPOOPTaHUW3Ma U 3aCesITh CIUIONIHOM Tra30H B
Yalike;

3. Ha oOparHoii ctopone yamiku [lerpu HapucoBaTh B BepxXHEH yacTU HEOOJBIION
KpPYT Y OIYCTUTbh BHH3 IIPSAMYIO JINHUIO;

4. B oTMeuUEHHBI KpYr ¢ BHYTPEHHEW CTOPOHBI YAILIKU HAa arapu30BaHHYIO Cpely
KanHyTh 20 MK 6akTeprodara u 1aTh Karie CTeYb BHU3 110 HAIIPABJICHUIO JTUHUY;

5. Yamku noctaBuTh B TEpMOCTAT Ipu Temriepatype 28 °C Ha 2 CyToK;

6. 3adukcupoBaTh MOTYUYEHHBIN pe3yibTaT, CIeNaTh BHIBOI.

KonTpoJsbHbIE BONIPOCHI
1. K kakomy Kj1accy opraHu3MOB OTHOCSITCS OakTepuodaru?
2. B kakux ucclieJoBaHUsIX MPUMEHSIOT OakTepruodaru?
3. Kakue Mmopdoornueckue Tumbl 6akrepruodara BbIIEISIIOT?
4. Kak ocymectsisiercs aeicTBue (para Ha KIETKY?
5. Kak BoisiBUTH Oaktepuodara?

6. Ha xakom cBoiicTBe (hara ocHoOBaHa (paroguarHocTuka?

JlabopaTtopnasi paGora Ne 21
BoipamuBanue T-yeTHbIX 0akTepuodaros. TurpoBanue ¢gara

METOA0OM arapoBbIX CJ10€B

Hean padoThl: nonyueHue cycrnensuit para T4 npu UCHOIB30BaHUM OAKTEPHIA
E. coli B xaduecTBe X035MHA U OMPEACIIUTH TUTP MOJYUSHHBIX (haroB

Marepuanbsl u obopyaoBanme: kojioa Ha 250Ma co cpemoit LB, HouHas
kyneTypa E. coli, cycnensus ¢ara T4, xmopodopm, crepuiibHbie MPooupku ¢ 4,5 mi
¢buspactBopom, arapuszoBannas cpena LB (0,8% u 1,5% arapa), mycteie IpoOHpKH,

yawku Ilerpu.

OCHOBHBIC MOJIOKECHUA
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[Tomryuenue ¢aroBoit CycreH3uu ¢ BHICOKMM THUTPOM TpPEOyeT ONpeaesieHHOTO
omnbITa padOThI C CUCTEMOM «(par—kiieTka». [Ipu BHECEHHHN HEOOIBIIOTO0 KOJIMYECTBA
(ara B KyJbTypy UyBCTBUTEJIbHBIX OAKTE€PHil, AKTUBHO Pa3MHOXKAIOIINXCS B XKUJIKON
NUTATeNbHOM cpene, YacTullpl OakTeprodara aacopOHpyrOTCs Ha OaKTepHabHBIX
KJIETKaX M IOCJI€ JIATEHTHOro Iepuojaa JU3upyroT ux. OcBoOoauBiieecs B cpemy
IOTOMCTBO 4YacTull OakTrepuodara 3apakaeT KJIETKH, HE BOBJICUEHHBIE B IPOLECC
uHQEKINY, BbI3bIBaS  BTOPOM  MHQPEKUMOHHBIA IUKI. Takum  oOpaszom,
IIOCJIEOBATENBHO 3apakKaroOTCsl BCE KIETKU CYCIIEH3MM, U IPOLECC MPOJOIKAETCS 10
TEX MOp, MOKa HE MPOU30MAET JIM3UC BCEX YYBCTBUTENbHBIX OakTepuil. TeopeTnuecku
BBIXO/Jl (hara paBeH YMCICHHOCTU MOMYJSUUNA OaKTepuid, yMHOKEHHOM HA BEJIMYUHY
CpeIHero Beixona (hara mpu Ju3uce KIETKH. J{eHCTBUTENbHBIN BBIXO/ YaCTO MEHBIIIE,
TaK KakK HEKOTOpbIE€ W3 OCBOOOJMBIIMXCA BHPYCHBIX YacTHUI] YTpPauMBaKOTCAd B
pe3ysibTaTe MOBTOPHOM ancopOUuM Ha MH(UUMPOBAHHBIX, HO HE JM3UPOBABIIMXCS
OaKTepusX UK Ha 00JOMKaxX OaKTepUId.

[lepunon BpeMeHH, HEOOXOAMMBIN ISl JIM3UCA BCEX KIIETOK, 3aBHCHUT IJIaBHBIM
00pa3oM OT MPOJOJKUTEIBHOCTH JJATEHTHOT'O IEPHOa U YUCIla BBEJIEHHBIX (haroBbIX
yactull. Ha mpouecc ¢aronusuca BAMSIOT TakKe TeMmIeparypa, CTENeHb a’paluu,
COCTaB NHTATEIbHOW CpeIbl, peakuus cpeapl U (U3HOJIOTHUYECKOE COCTOSHUE
Oakrepuil. Tak, Harpumep, 3apakeHrne OAKTEPUAIBHOW KYJIbTYPHI B CTAllHOHAPHOU
(aze He MPUBOJUT K MOSIBIEHUIO (HaroBOro NOTOMCTBA.

B kon1e norapudmuueckoit ¢pasbl pocta KOHIIEHTPALUS KJIETOK B MUTATEIbHOM
OymboHe cocTaBnsger okono 1x10° B 1 mu Eciom Takyro KynbTypy 3apasuTh
nocTaTouHbIM KonuuecTBoM (ara (1x10° aroseix wacTui B 1 Min), To Bce GakTepuu
MHQUIUPYIOTCS MOYTH OJJHOBPEMEHHO M JIM3UC KYJIbTYpbl HACTYNHUT yepe3 1 - 2 u. [Ipu
5TOM MOKHO OXHuaTh, uTo 10° nuHpuuupoBanHbIX OakTepuii B 1 M mMoryt mars 101
(daroBeix yacTuil B 1 MJI, TOCKOJBKY cpenHuid BbIxona (st T-dueTHbIX (haroB)
coctasiszeT 100 - 200 (aroBsIx gacTuil.

JInst  monydeHUs BBICOKOOYMILEHHBIX (PAroBbIX CYCHEH3WM MPUMEHSIIOT
cuHTeThuyeckue cpenbl. C 3TON 1eablo 00BIYHO UCHIOIB3YIOT adpUpyeMble KOJIObI WK

OyTBHLIH, a TAK)KE€ BCEBO3MOXKHBIE (PEPMEHTEPHI.
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AKTHUBHOCTB OakTeprodara onpeaesstoT Mo €ro COCOOHOCTH BhI3BIBATH JIM3UC
OaKTepHaNbHON KYJIBTYPHl B KUIKUX WU TBEPIBIX CpelaX M YUCICHHO BBIPAXKAIOT
CTENEHBI0O MaKCUMAJIBHOTO pa3BEACHUS, B KOTOPOM UCIIBITYEMbIH (ar MposiBUI CBOE
JUTUYECKOE JHelicTBhe. BechbMa TOYHO aKTHBHOCTH OakTepuodara OIEHHUBACTCS
KOJIMYECTBOM HWH(MDEKIMOHHBIX AaKTUBHBIX €IWHMUII B €IUHUIE O00beMa, T.e.
onpeJeneHrueM TuTpa bakrepuodara.

Jnst 57O 1eu OOBIYHO MOJIB3YIOTCS METOJO0M arapoBbiX ciioeB. CyIIHOCTb
METO0J1a COCTOUT B TOM, UTO KYJbTYpYy MHAUKATOPHBIX OakTepuil B «msrkom» (0,8%-
M) arape nipu 48 °C 3apaxkaroT (parom B COOTBETCTBYIOIIEM Pa3BEICHUH. JDTY CMECH
BBUIMBAIOT HA MTOBEPXHOCTH 3aCTHIBLIETO 1,5%-T0 MUTATENTBHOrO arapa, 1atoT 3aCThITh
BEpXHEMY CJIOI0 arapa M CTaBsIT Ha WHKyOaiuio B TepMmocrtar. B teuenue 6 - 12 4
0akTepuu pPa3MHOXKAIOTCA BHYTPU MATKOTO CJIOS arapa B BUJE MHOXKECTBA MEJIKHX
KOJIOHMM, MOJy4asi MUTaHue U3 HWKHero ciosi 1,5%-roarapa, KOTOpbIH MPUMEHSIOT
Kak OCHOBY. Hu3Kas KOHILEHTpalMsi BEPXHEro CJIOS arapa CO3/1a€T MOHMKEHHYIO
BSI3KOCTh, UTO CIOCOOCTBYeT Xopoiueil nuddy3un daroseix yactuil. B pesynbrare
(daroBele  YaCTUIIBI  3apa)kaloT OaKTepualbHbIE  KIETKH, HaxXOJsIIUecs B
HETOCPEJCTBEHHOM COCEJCTBE C HUMH, Pa3MHOXKAIOTCA M JU3UPYIOT ux. daroroe
MOTOMCTBO HH(HIMPYET 3aTeM coceAHue OaKTepuu, KOTOphbIe B CBOIO OYepellb
MO/IBEPTaIOTCS JIM3UCY B pE3yJbTaTe MOSBICHUS BTOPOro MmokojeHus dara, u T1.1. B
KOHEYHOM UTOT€ Ha pacTylieM OaKkTeprualibHOM ra30He 00pa3yroTCs MPO3payHbIe 30Ha
OTCYTCTBUS pOCTa OaKTepwii — HEraTUBHBIC KOJOHWUM, CTEPUIIbHBIC MATHA, WA
«Onamku». OO0pa3oBaHME KaXKIOIO0 CTEPUIBHOTO TISATHA MOXET OBbITh BBI3BAHO
€MHCTBEHHON wacTtuueid Oaktepuodara. CrenoBaTelbHO, YHCIO HETaTHUBHBIX
KOJIOHUA  MOXET  CIYKUThb  KOJIMYECTBEHHBIM  IIOKAa3aTeleM  COAEpKaHUs

MH(EKIIMOHHBIX (PAroBBIX YACTHUIL B UCCIICTYEMOM PACTBOPE.

3ananusn
1. BoipammBanue ¢aros
B crepunbHbIiii utakod Ha 250 mu1 BHOCAT 30 Mut mutaTensHoro OynboHa (LB) u

3 ™M1 HOYHOW OynbOHHOH KyabTypbl E. coli. MHKyOanmMoHHYI0 CMECh CTaBAT Ha
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kadanky npu 37°C u adpupyrotr B teuenue 1,5 4. Ilocime storo Oepyr 3 mum s
ONpeaEeIeHUs] MyTHOCTH KyJIbTYPBI U YCTAHOBJIEHHSI TOYHOM KOHLIEHTpAUU OaKTEpU.

bakTepuanbHyl0 CYCHEH3UIO 3apakaloT BHECEHHMEM CcycneH3uu ¢ara c
U3BECTHBIM THUTPOM IIPH MHOXXECTBEHHOCTH 3apaxenus 0,1 (oTHomeHue umcia
(aroBbIX 4acTUIl K YHUCIy OaKTepHaJIbHBIX KJIETOK). A’palnio WHQOUUIHUPOBAHHBIX
(daroM KJIETOK MPOJOJIKAIOT B TEUYEHUE 2 4, 3aTeM J100aBIISIOT HECKOJIBKO Karlelb
xynopodopMa AN pa3pylIeHUS HETU3WPOBAHHBIX OaKTepUaIbHBIX KIETOK U
IPOJOJDKAOT BCTPAXUBAHKE B TeueHue 15 MuH.

[TomyueHHBbIH TU3aT HEHTPUPYTUPYIOT TIpH 3 - 4 ThIC. § B TeueHue 20 MuH AJis
yAaJIeHUs] 00JIOMKOB KJIETOK U ()aroyCTOMYMBBIX OAKTEPHUIN U XPAHST B XOJIOJAWIbHUKE

JUTSL JasTbHEHIIeH paboThI.

2. Omnpenenenue TuTpa GaroBbIX YaCTHUI

B ciy4ae eciii THUTP (ara npeanonoxurensHo cocrapiger 10%parossix gactu
B 1 M, HEoOXOAUMO MPOBECTU BOCEMb JACCATUKPATHBIX Pa3BEICHUN HCXOJIHOU
CYCIIEH3MH B CTEPUIILHOM (hpU3pacTBOpE.

Arap mns BepxHero crnost (0,8 %), mpeaBapuTeNbHO PazIUTBHIA MO 5 MII B
MPOOHMPKH, PACILIABIISIOT U OCTYKAIOT B BoJIsTHOM Oane 10 48 °C. B TakoM cOCTOSIHUU
arap MOXXHO XpaHUThb B BOAsHON Oane — 20 MuH, Tak Kak mpu Oosee
MPOJOIKUTEILHOM XpaHEHUH OH TMPUOOpETaeT Treleo0pa3sHyl0 KOHCHUCTEHIIUIO.
T'otoBar 2 mpobupku (Ne 1 u Ne 2). B kaxayro npoOupky BHOCAT 0,1 M HOUHOMU
OyJILOHHOH KyJbTYpHI E. coli.

B 00e npoOupku ¢ MATKUM arapoM M MHIUKATOPHOW KyJIbTYpOUl JOOaBIAIOT
cooTBeTCTBEHHO 1o 0,1 MJI ceapbMOro U BOCBMOTO pa3BeAeHM (HaroBol CyCIEeH3UH,
TIIATEJIbHO MEPEMEIINBAIOT U BBUIMBAIOT cojepkumoe Ha yamky Iletpu ¢ 1,5 %-m
MATATEJIbHBIM arapoM, PaBHOMEPHO pacHpenelisisi 1Mo MoBepxHOocTH arapa. Ilocre
3acThIBaHUs BepxHero cios arapa (10-15 MuH) yamku nepeBopaurBarOT BBEPX JHOM
Y OCTaBJLIOT B TepMocTare rpu 37 °C Ha HOYb.

Ha cinenyromuii 1eHb CYATAIOT KOJIUYECTBO HETATUBHBIX KOJOHUW HAa KAXKIOU

Yalike W ONpeNessioT TUTp (ara B HCXOAHOM IIpenapare ¢ ydeToMm (aktopa
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pa3BeleHHs 1 00beMa BHOCHMOTO MaTepuaina. Hampumep, eciauw mpu HaHECEHHH Ha
yamky 0,1 mun Qarosoil cycmensuu npu passegeHud 1 x 107Ha 5Toil wamke
00pazoBanock 150 cTepuIbHBIX IIATEH, TO TUTP (aronmsara Oyaer paser (150x10)x10’

=1,5 10 gacTum B 1 M.

KoHTpoJibHBIE BONIPOCHI
Yrto HeoOXoauMO TSl BBIpaIuBaHus OakTepruodaron?
Yemy paBeH BbIX0/l (hara mpu BbIpaIBaHUU?
OT yero 3aBHCHUT NIEPUOJ BPEMEHHU BO BpeMsi BbIpaliuBaHus OakTepuodara?

Kak ompenensitor akTuBHOCTH OakTepuodara?

o k W Dn e

B 4ewm 3akirouaercs MCTOI arapOBbIX CJI0eB?
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PA3JIEJI 9: CAHUTAPHASA MUKPOBUOJIOI'UA

JlabopaTtopnas paGora Ne 22
Muxpodgiopa Bo3ayxa

Leab padoThl: U3y4UTh MUKPO(IOPY BO3yXa YIEOHBIX MOMEIIEHUH METOIOM
OCEIaHusl.
Marepuanbl 1 000pya0BaHMe. CTEpHIIbHbIE 4Yalllku [leTpu, yHUBepcalibHAs

arapru3oBaHHas IMUTATCIIbHAA CpCaa, ropCiKu.

OcCHOBHBIE MOJI0KEHHUS.

Bo3nyx He sBnsiercs cpenod OOUTaHUS MUKPOOPTaHU3MOB, a SBIISIETCS
«TPaH3UTHOW» cpenioil. MukpodIiopy yCIOBHO JEIAT Ha:
® [IOCTOSIHHYIO;
® YACTO BCTPEUAIOIIYIOCS,
® [IEPEMEHHYIO.

[TocTOSIHHBIMU TIPEJICTABUTESIMU  SIBJISFOTCSL TTUTMEHTOOOPA3yIoIINe KOKKH,
MaJiOYKH, CHOPOHOCHBIE OalWIIbl, JPOXIKU, TPUObI W aAKTUHOMHMIIETHI (T.e.
MUKPOOPTraHU3Mbl, YCTOMYMBBIE K CBETY U BBICHIXaHUIO, KOT/1a BIIAYKHOCTh BO3yXa HE
BBICOKQ).

B mpouecce mpaktuyeckoi pabOTbl MUKPOOHMOJIOTY IMOCTOSIHHO MPUXOIUTCS
VUYUTHIBATh TMPUCYTCTBUE MHUKPOOOB B OKpykaromieil cpene. [lpu wuccnegoBaHuu
OakTepuaIbHOW 3arpsi3HEHHOCTHM BO3JyXa YUYUTHIBAETCS OOIIEe KOJIMYECTBO
MUKpPOOOB, COJIEpKaIIUecss B OMPEICICHHOM 00beMe BO3AyXa, M Ka4eCTBEHHBIM
cocTtaB MUKpOQIIOpsI Bo3ayxa (Tadi. 17).

J{1st MUKPOOHOIOTHYECKOTO UCCIEI0OBAHUS BO3/TyXa UCIIOJIB3YIOT 2 METOoa:

e cenuMmeHTanmoHHbI (Mo Koxy) - ocemanne MUKpOOOB MOJ JEHCTBUEM CHIIBI
TSIKECTH;

® aCHHpaHI/IOHHBIfl - OCHOBAH Ha aKTUBHOM IIPpOCACbIBAHWH BO3aYyXa.
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Memodom  ocedanuss  MOXHO TOJIYYUTh OOIIEe MPEACTaBICHUE O
BCTPEUAIOIIUXCS B BO3AyXe MHKpOOpraHu3Max. JTo Hauboliee MPOCTOH CHocod
u3ydeHus: Mukpoduopsl Bo3ayxa. OH 3akiroyaeTcss B TOM, yTo yamku [letpu co
Cpeloil OCTaBJISIIOT OTKPBITBIMU Ha ompeneneHHoe Bpems(15-10MuH), 3ateM ux
3aKpBIBAIOT, MOJIMUCHIBAIOT M BBIACPKUBAIOT OT 1 10 5 nHed B TepMoce mpH
temnepatype 26-28 °C.

Acnupayuonnviii mMemoo TO3BOJSET ONPEACIUTh KaK KadyeCTBEHHOE, TaK H
KOJIMYECTBEHHOE COJIepKaHNEe MUKPOOPTaHU3MOB B ONPEIEICHHOM 00beMe BO3ayXa.
JIIs peau3aliay 3Toro MeTo1a MpUMEHSIOT armapat Kpotosa (puc. 45), cHaOKeHHBIH
CUCTEMOI mepekayku Bo3ayxa. Amnmapar KpoToBa CMOHTHpPOBaH B NOPTaTUBHOM
AIIMKE W COCTOMT W3 Yy3la g oTOopa mpod BO3JIyXa, MHUKPOMAHOMETpa H
anekTpomoTopa. Mccienyempiil BO3ayX MPOCACHIBAIOT YE€Pe3 KIWHOBUIHYIO LIEIb
MpPO3PAYHOTO  JINCKA, YCTAHOBJIECHHOTO Ha  ILEHTPOOEKHOM  BEHTHIISITOPE.
3acaceIBaeMblid BO3AYX PaclpeAesieTcs 0 MOBEPXHOCTH MUTATEIbHOM CPEAbl YAIIKH
[TeTpu, noMeIEeHHON HA BPalIAIOIIEMCS] YCTPOMCTBE.

Yamka co cpefod JJODKHA BpaIIaThCs CO CKOpocThio 60 00/MuH, YTO
rapaHTUPyeT PAaBHOMEPHOE paCIpEAeNICHUE OCEAAIOUMX MHUKPOOPTaHU3MOB 110
MOBEPXHOCTH MUTATEIBbHOM cpenibl. CKOPOCTh MPOCAChIBAHUS A0DKHA ObITh 2571/MuUH,
BpEMsI IKCIO3UIUU 4-5SMUH.

JInst  BBISBIEHUS  CAaHUTAPHO-TIOKA3aTEIbHBIX MHMKPOOPraHW3MOB  IOCEB
MPOU3BOAT HA KPOBSHOW arap s OOHapyKeHUsI CTPENTOKOKKOB M Ha MOJIOYHO-
COJIEBOM arap ajisi oOHapy>KeHHs CTa(UIOKOKKOB. M3 BBIPOCIIMX KOJIOHUH J€JaroT
Ma3Kl M OKpamuBaroT 1o ['pamy. BeiaeneHHyr KyabTypy HACHTUDUIIUPYIOT IO

O6H_IerI/IH}ITBIM MCTOJUKaM.
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TAROYN P40

Pucynok 45. Baemnauit Buj anmapara Kporopa 11 6aKTepHOJIOrHIECKOTO
MCCIICIOBAHUS BO3AYyXa: | — BEHTWIb MUKPOMAHOMETPA; 2 — MUKPOMAHOMETD; 3 —
HAKHWJIHbIE 3aMKH; 4 — BpallalOIIMNCS AUCK; 5 — KPBIIIKA; 6 — TUCK; 7 — KIMHOBUIHAS

1IeJb; 8 — KOpIYC; 9 — OCHOBaHME.

Tabnuua 17. Hopmbl MUKpOOHOTO Unciia

CanurapHo-
MUKPOOHOJIOTUYECKHE
MOKa3aTeNn
O011ee KOIMYECTBO
MUKpPOOPTaHU3MOB B |
v Boszayxa, (KOE/m®)
JI0 HayaJia | BO BpeMs
paboThI paboThI

HanmMmenoBanne romenieHni

OmnepanmoHHbIE, TOCICONEPANMOHHBIC TTAIATHI,
peaHUMaIMOHHBIE 3aJIbl (MaaThl), B TOM YUCIIE JJIs
0’KOTOBBIX OOJIBHBIX, MAJaThl HHTEHCUBHOM Tepamnuu,
POJIOBBIC, MAHHUITYJISIITUOHHBIC-TyaJIeTHBIC IS
HOBOPOXKICHHBIX

He 6onee | He Oonee
200 500
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[TocepomoBbIe TaNaThl, MAJIATHI IJI 0KOTOBBIX
OOJBHBIX, MMAJATHI I JICYSHUS ITallUEHTOB B He Gonee | He Goiee
ACeNTUYECKUX YCIOBUIX, B TOM UHCIIe TS 500 750
UMMYHHOKOMIIPOMETHPOBAHHBIX.
UucTas u cTepuibHast 30HbI (KOHTPOJISA,
KOMITJIEKTOBAHUSI M YIIAKOBKH YHCTHIX HHCTPYMEHTOB,
MTOMEIICHUS JIJIST TOATOTOBKHU TIEPEBA30YHBIX U

He Gonee | He Goiee

500 750
OIIepaIlMOHHBIX MaTEPUAIOB U O€JIbsI, CTCPUIIH3AIIHH,
AKCTIEAUIIN)
He
[TporiegypHBIC U aCENITUICCKUE TIEPEBA30UHBIC, He 6onee
HOPMUPYET
MIPOIICTyPHBIE OPOHXOCKOITHH 300 s

BOBI[ X IIPOU3BOACTBCHHBIX HOMCHICHI/Iﬁ cyurTacTCcAa
yX 1p He Goxee 1500

YUCTBIM
Bo3ayx xxunbix nomemnieHuit caurtaercs yucteiM (mo | He 6omee 1500 (sietom)
A W .1lapudy) He 6onee 4500 (3umoif)

3ananusn
1. IToArOTOBUTH YaIlIKK C MUTATEIBHON CPENOM.
2. IlocTaBUTh OTKPBITHIE YAIIKK B PA3HBIX TOUKAX MOMEMICHUN ISl SKCIO3UIINM Ha
SMUHYT;
3. 3aKphITh YAIIKU ¥ IOCTABUTH ISl KYJbTUBUPOBAHUS Ha 3-5 THEW NpU TeMIIepaType
28 °C B TepMoCTaT;

4. Paccuntath MEKpOOHOE YHCIIO B BO3AYyXE IO (hopMmyJIe:

5%xax100x 1000
X =
BX 10X T

['me X- KOJIMYECTBO MUKPOOPTaHU3MOB B 1M Bo3Iyxa;

a - KOJIMYECTBO KOJIOHUH B YallIKE;

B - Iommaas yamku(78,5cm?),

T - BpeMsl SKCIO3ULINU (SMUH);

10 - 06beM BO3yXa, U3 KOTOPOTO MPOUCXOIUT OCETaHUE MUKPOOPTaHU3MOB 32 SMUH
(m);

100 - moma b, Ha KOTOPOM MPOUCXOANT oceanue (cM?);

1000 - o6Bem Bo3aYyXAa (J1).
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5. Pesynprarel 3aHectu B Tabmuuy 18. CpaBHUTH NOJy4YeHHBIE PE3YyNbTAThl C
noka3zaHusMu B Tabmure 17.

6. Coenatb BBIBOJI.

Ta6muma 18. Pe3ynbraThl ucciienoBaHuss MUKPOQIIOPHI BO3IyXa.

[Tomermenue KonmrdecTBo MEKpoOpranusMoB B 1m° Bozmyxa, X

KoHTpobHbIE BONPOCHI
1. Kak nogpasznensitor Mukpodiopy Bo3ayxa?
2. UTO y4HUTHIBAIOT NPU UCCIEIOBAHUN OAaKTEpUATIbHON 3arpA3HEHHOCTH BO3/1yXa?
3. Kakue MeTobl UCIIONIB3YIOT AJIs1 MUKPOOHOJIOrMYECKOro HCcceoBaHus Bo3ayxa? B
YEM OHU 3aKJII0YAIOTCS?
4. Kak ycrpoen anmnapat Kporosa? {1 yero oH npumeHsiercs?
5. Ha xakue nutarenbHble Cpebl UCMONb3YIOT NPH aHalin3e MUKPOdIOpbl Bo3ayxa?

ITouemy?

JlabopaTtopHnasi padora Ne 23

Muxkpo@iopa opranusMa yejaoBeKa

Heanb: onpenenuth CTENEHb 3arPSI3HEHHOCTH KOXKHU PYK U MPEMETOB 00MUX0/1a.
Onucats MUKpOQIIOPY 3yOHOTO HalleTa, CIU3UCTOM O0OJIOUKM 3€Ba HA OCHOBAHUU
JTAHHBIX MUKPOCKOMTUYECKOTO UCCIICIOBAHMUS.

Marepuanabl U 000pyaoBaHMe: CTepuiibHble 4amiku lleTpu, cTepuibHbIE
MPOOHPKH, aBTOMATHYECKHUE IMUTICTKU CO CTCPUIIbHBIMU HAKOHCYHUKAMH, CTCPUITLHBIC

BaTHBIC ITAJIOYKH, MI/IKpO6I/IOJ'IOFI/IIIeCKI/I€ IICTIW, MUKPOCKOIL, CTCKJIa IIPCAMCTHBIC U
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nokpoBHble. CTepuibHas BOAOIMPOBOAHAS BOAa WM (PU3PACTBOpP, arapu30OBaHHAS

cpena LB, peaktussl aiisa okpacku no ['pamy, 70% sTanomn.

OcHOBHBIE 110JI0KEHU S

Muxkpo@iopa opraHu3ma 4enoBeKa BKIIOYAET Pa3IMYHbIE MUKPOOPraHU3MBL,
oOuTaloONIMe Ha KOXHBIX IOKPOBaX, CIMU3UCTBIX O000JOYKAaX OPraHoB: POTOBOM
MIOJIOCTH, 3€Ba, HOCOTJIOTKH, BEPXHUX YYACTKOB PECIMPATOPHOIO TPAKTA, KUIIIEUHHKA,
OCOOEHHO TOJICTOM KMIUKH, M T.A. OZHM W3 HUX SBJISIFOTCS MOCTOSHHBIMHM (WM
OOJMraTHBIMKA) OOWMTATENsIMH OpraHu3Ma 4YelOBEeKa, JpPYyTHEe - BPEMEHHBIMH
(pakynbTaTUBHBIMU WM TPAH3UTOPHBIMU). Cpean NOCIEAHUX HEPEIKO BCTPEUYAOTCS
[IaTOT€HHBIE MUKPOOPTaHU3MBI.

Mukpodaopa KOXM YEJOBEKa BKIIOYAET IIOCTOSTHHBIX OOUTaTelei He
MOBEPXHOCTH (CapLMHbI, CTA(UIOKOKKH, HEKOTOPBIE BUJIbI CTPENTOKOKKOB, TPHOOB) U
B IIYOOKHUX CJIOSIX - B BOJIOCSIHBIX MELIOYKAaX, IPOCBETaX CAJbHBIX U MOTOBBIX JKeJle3
(anupepManbbiHe cTaQrIOKOKKN). KpoMme xapakTepHO 1151 KOXKU ayTOMUKPO(DIIOpPHI,
MOTYT OBbITh OOHApYKEHbl TPAH3UTOPHBIE MUKPOOPIAaHU3MBI, OBICTPO HCUE3AIOIINE
MO/ BIUSHUEM OAaKTEPUILIMJIHBIX, CTEPUJIM3YIOIIMX CBOWCTB KOXH. bonblieit
CHOCOOHOCTBIO K CAMOOYHIIIEHHIO 00J1a/1a€T YNCTO BbIMBITas KOXa. bakTepuiinHoCTh
KOXH OTPa)kaeT 0O0IIyI0 PE3UCTEHTHOCTh OpraHUu3Ma.

Cnegyer mnoOHMMAaTh, 4YTO 3arpsi3HEHHE JIEKapCTB MHUKPOOpPraHM3MamHu B
IIpolleCCe€ MX MPUTOTOBJIEHHS BO3MOXXHO 4YE€pe3 TIps3HbIE PYKH, COJEpIKaIIUe
ayTOMUKpO(DIIOpY, TaK U TPAH3UTOPHBIE MHUKPOOBI, CIOCOOHBIC BBI3BATH MOPUY
HACTOEB, OTBAPOB U APYTUX MPENapaToB.

B npixarenbHble MyTH BMECTE C BO3AYyXOM IOMNAJAOT MBbUIEBBIE YACTHUYKH U
MUKPOOPTaHU3MBI, TPETh KOTOPBIX 3aJ€PKUBAIOTCS B HOCOTJIOTKE. 3/1€Ch Yallle BCEro
OOHapy>KUBAIOTCA aHadpOOHbIE OaKTEPOUIbI, CTAPUIOKOKKHA, CTPEHTOKOKKH,
MHEBMOKOKKHU. Tpaxeun u OpoHXH, KaK MPaBUIIO, CTEPUIIbHBI.

Mukpodiaopa KelyZOYHO-KMIIEYHOro TpakTa HauOonee OOWIbHA U

pa3Ho0Opa3Ha 1Mo BUJOBOMY COCTaBY.
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B nosioctu pra oOHapyxuBarTCs MUKpoopraHuzmbl Oosiee 100 BHIOB, 4TO
00BsACHseTCs HanboJiee OJIaroNpUATHBIMU YCIOBUSMHU CYILIECTBOBAHMS: TOCTATOYHAS
BJIQXXHOCTb, IIEJIOYHASI PEaKlus Cpelbl, HaJu4Yhue OCTATKOB MHINU, MOCTOSHHAs
Temmneparypa. B momoctu pTa dYenoBeka JKHUBYT CTPENTOKOKKH CTapUIOKOKKH,
JaKTOOAKTEepUH, KOPUHEOAKTEPUHU, CIUPHUILIIBI U CIIUPOXETHI, MPOCTEMIINE, TPUOHI.

Muxkpodiopa >kenynka o4eHb CKyAHa. JKemynouHbId COK BBI3bIBAE€T THOENb
MUKPOOPraHU3MOB, MOMAJAINMX B HEro ¢ numiei, Bogou. Ilpu obOcienoBaHuu B
COJIEPKMMOM >KEITy/IKa 3J0POBOT0 YEJIOBEKa MOKHO OOHAPYKUTh CAPLIUHBI, TPOXIKHU,
MOJIOYHOKHCIIbIE OaKTEPUH.

benna Takxke MHKpO(]IOpa TOHKOrO KHIIEYHUKA. BBICOKME OTHENbl 10
XapakTepy MUKPOQIIOPHI MPUOIMKAIOTCS K KETYJKY; B HIPKHUX OT/eJax, MOCTENEeHHO
oborariasch, MUKpodopa cOnmkaercs ¢ Gaopoi TOJICTOM KUIIKH.

Muxkpodaopa TosicTol Kuilku Haubosiee oOWiIbHa M MHOroooOpasHa: B 1 T
dekammii copepxkutcs 10 250 miupa kietok. [Io coBpeMeHHBIM MpeCTaBICHUSIM, B
cocTaBe MHUKpPOQJIOpPhl TOJCTOTO OTAENa KUIICYHHKA 3I0POBOrO  YEJOBEKa
MPEBATUPYIOT aHAdPOOHbIE OaKTepHH, cocTapistomue 96% BceX BHUIOB KHUIIIEYHOM
aytodnopbl. OCHOBHbIE TNPEACTABUTENIN: HECIOPOBBIE TIPAMITIOIOKUTEIbHbBIC
(bubuauym-6akTepun,  JTAKTOOAKTEPUH,  TENTOKOKKH, KaTEHOOAKTepHH) W
rpaMOTpUIIATENIbHBIC TAJIOYKHA, CpPEeId KOTOPHIX OCHOBHOE MECTO 3aHUMAIOT
OaKTEepOU/IbI.

3HauuTeNnbHAs POJIb B MHUKPOGIOpE KUIEYHUKA TMPUHAJICKUT KHUIICUHON
nanmouke E. coli - rpamoTpunaTenbHOM, MOABMXKHOW OakTepuu, o00Jaaroieh
SHEPrUYHON (PEepMEHTATUBHOW JEATEeNbHOCThIO. KullleyHass mamoyka HMeEeT
BBIPOKCHHBIC AHTArOHUCTUYECKUE CBOMCTBA MPOTHUB MATOTEHHBIX MPEICTaBUTEICH
cemeiictBa Enterobacteriaceae, mpotuB craduiokokkoB u rpubo Candida. K
MPEACTABUTEISIM HOPMAIbHOU MUKPO(MIOPHI KHUIIIEUHUKA OTHOCSTCS DHTEPOKOKKH,
WM (PeKaTbHBIN CTPENTOKOKK, 00pa3yIONINii IIEMOYKH U3 TUIUIOKOKKOB. [TocTostHHO B
KHIIIEYHUKE KUBYT IPUOBI, CIIOPOBBIC aHAIPOOKI, CITUPOXETHI, TPOCTEHUIIINES, BUPYCHI,

BKJTFOYast (harm.
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KauecTBeHHBIN 1 KOMUUYECTBEHHBIA COCTaB MUKPO(IOPHI YEIOBEKAa MEHSETCS B
TE€UYEHUE KU3HU U 3aBUCHUT OT 110J1a, BO3pacTa, NUTaHus u 1p. Kpome Toro, KonedaHus
B COCTaB€ MHUKPOOHON (pyoppl Tena uelaoBeKa MOTYT ObITh 0O0YCJIOBJIEHBI
BO3HMKHOBEHHMEM 3a00J€BaHU M NPUMEHEHHEM XHMHOTEPANEBTHUYECKHX U
MMMYHOJIOTHUECKUX CPENCTB, MPEXKIE BCETO aHTUOMOTUKOB. OLIeHKa KaYeCTBEHHOIO
U KOJIMYECTBEHHOI'O COCTaBa MUKPO(MIOpPHl OpraHM3Ma YeJIOBEKa 10 ONpeAeICHHbIM
IIOKA3aTeNsIM MO3BOJSAET YCTAHOBUTH €€ HApYLICHWs U CBSI3aHHBIE C HHUMH
HOCJIEACTBUS - AUCOAKTEPHO3.

JUis ~ Ka4yecTBEHHOTO  M3y4YEHHUS COCTaBa  MHUKPOQIIOPHI  HCIOJB3YIOT
MUKPOCKOIIUYECKUA U MHKPOOMOJIOTMYECKUI METOAbl uccienoBanus. [Ipenaparsl-
Ma3Kd TOTOBAT M3 3yOHOro Hajlera, CMBIBOB CO CIM3UCTOM OOO0JIOUKH 3€Ba,
okpammBaroT ux no I['pamy u mukpockonupyroT. M3 3y0HOro Hajiera MOKHO
IIPUTOTOBUTh  IPYIKU3HEHHBIE  IpernapaTtel B "pa3laBleHHOM"  Kamie W
MHUKPOCKOIIUPOBATh UX B TEMHONOJIBHOM MM (pa30BO-KOHTPACTHOM MHUKPOCKOIIE ISl
0OHapyKEHHUsI MOJBUKHBIX MUKPOOPTaHU3MOB.

Jlis  MUKpOOMOJIOTUYECKOTO HCCIENOBaHUSI OepyT OIpeNeleHHbI 00beM
UCCIIeAYyEeMOro MaTtepuana (HalmpuMmep, CMbIBbI U3 3€Ba), Pa3BOASAT B M30TOHHUYECKOM
pacTBope XJIOpuAa HaTpus (B 3aBUCHUMOCTH OT HMPEANOJJaraéMoil KOHLEHTpaUuHuH) U
NENal0T IIOCEBBl COOTBETCTBYIOLIMX pPa3BEACHUNM HA IMTATEJIbHBIE CPEAbl: Ul
BBISIBJICHUS TEMOJIMTUYECKUX CTPENTOKOKKOB HIIA CTA(UIIOKOKKA - HA KPOBSIHOM arap,
s Beigesnenns E. coli - Ha cpeny Dumo, mis BeiaencHus rpubos poga Candida - Ha
cpeny CabOypo. IloceBbl MpPOM3BOAST TakUM 00pa3oM, UTOOBI MOJYYUTH
COCUMTBHIBAEMOE KOJMYECTBO KOJOHUH. Takue wHCCienoBaHus IOBTOPSIOT Yepes
oTpesieNieHHbIE CPOKH, YTOOBI CAETATh 3aKII0UEHUE O KOJTUUECTBEHHBIX U3MEHEHUSIX B

coctaBe MUKPOGI0pbl (0COOEHHO BAXKHO - B IMHAMUKE 3a00JICBaHUSA).

3aganus

1. Omnpenenutb MUKpO(DIOPY 3yOHOTO HAJIETa, CIIU3UCTON 0OOJOUKH 3€BA.
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13 3yOHOTO HajieTa ¥ CMBIBOB CO CJIM3UCTOM 000JI0UKH 3€Ba TOTOBST MTpenapaThl
Ma3KH, OKpallMBaIOT WX Mo ['paMmy M MHKpOCKONHUpYIOT. Bo3aMoxkHas Mukpoduopa

3yOHOTr0 HaJieTa Mpe/ICTaBIeHa Ha pUCYHKE 40.

Pucynok 46. Mukpodnopa 3yoHoro Hanera (no JI.B. Bopucoy u np. 1993): 1 —
Leptotrichia buccalis; 2 — Lactobacillus sp.; 3, 4 — Treponema denticola, Treponema
sp.; 5, 6 — crpenTokokku M AuIIoKokku (Streptococcus salivarius, S. maitis, S.

sanguis, Veilonella sp.); 7 — Fusobacterium nucleatum.

2. Cnenatb CMBIBBI C KOXH JIMIIA, PYK, 3yOHOTO HaJIeTa, CIIM3UCTON 00O0JIOUKHU
3eBa ISl YCTAaHOBJIEHUS COCTaBa M KOJIMYECTBA UMEIOIIUXCS TaM OaKTepui.

Jns  mosiydeHusT CMBIBOB CTEpPWIBHYIO BaTHYH TAJO4YKy CMayUBaIOT
CTEpUJIBHOM BOJOMPOBOAHOM BOjOW. CMOUEHHON BaTHOM MaIOYKOM JENal0T CMBIB C
pyK oOcieayemMoro (Tps3HbIe PYKU WU BBIMBITBIE U 0OpaboTanHbie 70% criupTom):
TBUI KHUCTH, MOBEPXHOCTh JIAJIOHU, MEKIAJBILIEBbIE POCTPAHCTBA, HOTTEBBIE JIOXKA.
[Tocne okoHuYaHUsI MPOIETYPhl BAaTHYIO MajOYKy MOMEMIAIOT B mpooupky ¢ 10 mu
CTEpPUJILHON BOJIONIPOBOJAHOM BOJBI M TIIATEJIBHO €€ OOMBIBalOT. TakuM oOpazom,
MOJIY4YalOT HCXOAHOE pa3BefeHue. M3 Hero TOTOBIAT psAA MOCIEA0BATEIbHBIX
JECATUKPATHBIX pa3BefieHul (3-4). 3aTem U3 pa3InyHbIX pa3BeeHUN CMbIBA OEpyT MO
1 M1, BHOCSIT B CTEpWIbHBIC Yalllku [leTpu, 3aJIMBalOT paciuiaBIeHHON U OCTY>KEHHOM
arapu3oBaHHoil cpenoil LB.IToceBbl BbIIEpXKUBAIOT CYTKM MpPU KOMHATHOM

TeMIlepaType, MOCJie Yero NPOU3BOAST MOACUYET BHIPOCIIUX KOJIOHUH.
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Y cTraHaBauBaKOT KOJIMYECTBO MHUKPOOPTaHN3MOB B 1 Mo HNCXOOHOTO pa3sBCACHUA
CMBIBa (KOJ’II/I‘-ICCTBO KOJIOHI/If/’I, BBIPOCIINX Ha YallKE, YMHO>XCHHOC Ha CTCIICHb
Pa3BCaACHUA CMI)IBa). OHpCI[GJ'ISIIOT KOJIMYCCTBO MHKPOOPIraHU3MOB B 10 M CMBbIBA,
COOTBCTCTBYIOIICC o6meMy quClly MHKPOOPraHM3MOB, Ha TOM IMOBCPXHOCTH, C

KOTOpOfI IMPOU3BCIACH CMbIB.

KoHTpoJibHbIE BONIPOCHI
1.Ha kakue rpynmsl NoApa3aesioT MUKpOQIIOpy YesnoBeka?
2. Kakue rpyImmbsl MUKPOOPIaHU3MOB OOUTAIOT Ha KOKH YeIOBeKa?
3. UeM onacHbI TPAH3UTOPHBIE MUKPOOPTaHU3MBI?
4. B ueM 0cOOEHHOCTh MUKPODIIOPHI IbIXaTEIbHBIX MyTEH?
5. Kakue opranel dYenmoBeKa XapaKTepU3YIOTCS  OOWIBHOW H Pa3zHOOOpa3HOM
MUKpOhI0pOit?
6. Kakue ocobeHHocTe nmojgoctu pra o0ycliaBIuBatOT MHOT000pazue MUKPO(IOpHI?
7. I1o xakuM MPUYMHAM B JKEITYyAKE U TOHKOM KHIIEYHUKE MUKPO(DIOpa MPaKTHUECKU
He obuTaet?
8. JlaiiTe XapakTeprUCTUKY MUKPOQIOPHI TOJICTOTO KUIIICYHUKA.
9. Or 4yero 3aBUCUT KAUECTBEHHBIM U KOJUYECTBEHHBIM COCTaB MHUKPOQIOPHI
yejoBeKa?
10. Kakue MeToapl MCTONB3YIOT AJS M3Y4YeHHs] KaYeCTBEHHOTO W KOJIMYECTBEHHOTO

cocTtaBa MUKPOQIIOPHI YyeaoBeKa?
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PA3JIEJI 10: OCHOBBI MEJUIIMHCKOH MUKPOBHOJIOT A

JlabopaTtopnas paGora Ne 24

CepoJiornueckue peakunu

Henb padoTbI: M3y4NTh HMMYHOJIOTHYECKHE PEAKIMU C MTOMOILBIO PEaKIUi
arraOTUHALAA, TPEUIUTAIUU U OaKTEpHOIU3HCA.

Marepuaibl 1 000pyaoBaHMe: cTepuwibHble damiky [letpu, yHuBEpcaibHas
arapu3oBaHHas MUTATENbHAsl CPENA, CTEKJISIHHBIN IINATENb, T'OPEJIKH, HNPOOHPKH,
ABTOMATUYECKHE MUMNETKN C HAKOHEYHUKAMH, UMMYHHbBIE€ CBIBOPOTKH, aHTUTEHBI, PU3.

pacTBop.

OcHOBHBIE 110JI0’KEHHUS
1. Bbakrepuoausuc.

OmHrM U3 BaXHEWIIMX 3alIUTHBIX CBOMCTB HMMMYHHOM CBIBOPOTKH IIpU
MH(EKINH SIBIISIETCA €€ CTIOCOOHOCTh PACTBOPATH (JIM3UPOBATH) MUKPOOPTaHU3MBbI WU
ApyTHE KIETOUYHbIE 3JIEMEHTHI, OCTYNHBILKE B OpraHu3M. Crnenuduueckre aHTUTENA,
0OyCJIOBJIMBAIOIINE JIM3UC KIIETOK, HA3bIBAIOTCS JIM3UHbL. JIM3UMHBI CHOCOOHBI
IIPOSIBIIATh CBOE JIM3UPYIOILEE JEWCTBUE HA AHTUICH TOJIBKO B IIPUCYTCTBUU
JOTOJHUTENBHOrO (akTopa — Komnaemenma. KOMIUIEMEHT SBIISETCS COCTABHOM
4acThIO JI000H CBEXeW ChIBOPOTKH. (IIpu XpaneHuu unu nodozpesanuu CobleOpOmKU
KOMHnIemenm  paspywiaemcsa. s obecneueHus NOCMOAHCMBA  pe3)lbmamos
UMMYHHYIO Cbl8OPOMK) 3apanee uHakmueupyrom nazpesanuem npu 56°C ¢ meuenue
30 mun. u Oanee npubagnAlom K Hell CMpo20 ONPeOeleHHOe KOAU4ecmeo
KOMNIeMeHma,).

Peaxnust OakTepuonan3nca 3akiito4aeTcs B TOM, YTO IPU COETMHEHUH UMMYHHOM
CBIBOPOTKM C COOTBETCTBYIOIIMMH KUBBIMH OakTepusMU B TNPUCYTCTBUU

KOMIUIEMEHTA MPOUCXOIUT JTU3UC MUKPOOOB (puc. 47).

3aganue 1.
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1. B onbITHOI M KOHTPOIBHON MPOOUPKAX JIETAI0T CMECH CIIEIYIOIIETr0 COCTaBa:

- 200 MKJ1 MHAKTUBUPOBAHHON HIMMYHHOMN CBIBOPOTKU;

- 100 MxJ1 B3BECH KYJbTYpbl BUOpHOHa MeUyHUKOBA (aHTUTEH);

- (pusmonoruveckuii pacTBop - 1,7 M B KOHTPOJIBHOU TpoOHpKe U 1,4 MII B OTIBITHOM;

- 300 MKJI KOMIUIEMEHTA B OIBITHOM IPOOHpPKE.

2. [IpoOupku nomemiarot Ha 1,5-2 yaca B Tepmoctar npu temneparype 37 °C.
3. [Togrorosuts vamku [letpu ¢ yHuBepCcaIbHONW IUTATENBHOM CPEIOM.
4, Cnenats moceB 100 MK cMecH U3 KaX[0W MPOOMPKH HA YAIIKK C arapoM M

IMOCTAaBUTh B TCPMOCTAT HA CYTKHU.

5. PaccMmoTtpeTs pe3ynbTaThl M CAENATh BBIBOJ IO paboTe.

AHTHIEH

OpUTPOLHT

I' 1gG am'u'rena

ATaKyIoT x"le'roquue
AHTHTCHBI KoMiiemeHT

° ®

AKTHBaLHA
KOMIUIEMEHTOM

JIu3HC KIeTKH

Pucynox 47. baktepronusuc Ha IpuMepe reMoIn3a YPUTPOITUTOB

2. Peaknusi npenunuTaANH
[TpenmmuTaiueii Ha3pIBacTCS SBJICHUE OCAXJICHUS aHTUTCHA U3 pacTBOpa MpHu

BO3JCMCTBUM HA HETO UIMMYHHOM CBIBOPOTKH, COJAEPIKALIEH aHTUTEIIA.
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BHemHee nposiBI€HHE HACTYNMBIIEH peakUWy NPELMIHUTALMA BBIPAXKAETCS B
CJIEIYIOIIEM: TIPU OCTOPOXKHOM JOOaBIIEHWH MPO3PAYHOTO JKHUJIKOTO AaHTHUIEHA K
UMMYHHOM TPEHUNUTHPYIOMIEH CBHIBOPOTKE HaA TpaHUIE O00euX IKHUIKOCTEH
MOSIBJISIETCSA MYTHOE KOJIBLO, BBINAJAIONIEE B OCAJOK. DTy PEAKIIMIO YAaCTO HA3bIBAIOT

KoJIbLIeTIpeunuTanuei (puc. 48).

© o
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o o o AHTUreH
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3KBUBANEHTHOCTU

11

y-\ AHTUTENA

Y
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Pucynox 48. Konprienpenunurarus

Peakuus xapaktepusyeTcsl BBICOKOM YyBCTBUTEIIBHOCTBIO M CIIEIIU(PUIHOCTBIO.
OHa 1o3BoJIsIeT 00HAPYKUTh MUHUMAJIbHBIE CJIe/IbI O€JIKa — aHTUT€HA (10 pa3BEICHUS
1:100000 u BoIIIE).

Bonbiioe ymoO6CTBO B MpakTUKE TMPEACTaBISICT OCOOCHHOCTh  psjia
OaKkTepHUalIbHBIX AaHTUTCHOB — MX BBICOKAs PE3UCTEHTHOCTH K BBICOKOW TeMITepaType.
Ha »ToM ocHOBaHa peakius TEPMONPEIUIUTAIIMU 1O ACKOIM, KOI/Ja aHTUIEH
M3BJICKAIOT U3 HCCIEAYEMOTO MaTepruasia ¢ MOMOIIbIO KumstueHus. Peakiusa Ackonn
MPUMEHSIETCA Il WIASHTU(PHUKAIMU CHOUPEI3BEHHOT0, TYISIPEMUMHOTO0, YYMHOTO
anTtureHa. OHa Hamula TaKk)Ke TPUMEHEHHE B CY/IeOHON MEIUIIMHE JIJIsi ONMPEIeICHUS
BHUJIOBOM MPUHAIJIC)KHOCTU Oeika, B YaCTHOCTH KPOBSIHBIX IISITEH, B CAaHUTApHOM
MPaKTUKE TMPHU BBISIBICHUM (parbcuUKaluu MSICHBIX, PHIOHBIX, MYYHBIX H3JEIHM,
npuMecerd B moinoke. Hemgocrarkom atoit PII sBisiercss HECTOMKOCTh MpEUUNUATATA
(KoJpI1a), KOTOPBIM HMCUE3aeT Aa)xke MPH JISTKOM BCTpsaxuBaHuu. Kpome Toro, c ee
MIOMOILBIO HEJB3S ONPEICIINTh KOJTUYECTBEHHBIA COCTAB aHTUT€HOB, YYaCTBYIOIINX B

(bopMHUPOBAHUU MPELUTUTATA.
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3ananme 2.

1. B y3Kyr0 npoOupKy 1Sl OpELUIUTALMA HATUTH | MJI IMMYHHOI CBIBOPOTKH Ha
CUOHPCKYIO S3BY.

2. [Tpu noMomm NUNETKA MEJIEHHO, IO CTEHKE MPOOUPKU HAJIUTh | MJT aHTUTeHa
(TepModuUnbTpaT U3 MIKYp YMEPIIMX >KMBOTHBIX). JKUAKOCTH CIYCTUTH IO CTEHKE
NpoOUpPKU Tak, YTOOBI OHA HE CMENIMBAJach C CHIBOPOTKOM, a oOpa3oBaja HaJ Hel
BepXHUM clol. (IIpu nonoscumenvHom pe3yibmanme peakyuu cpasy uiu 6 meyexue J-
10 mun. Ha epaHuye obeux HcuoOKocmeti 00paA3yemcs MymHoe KoJIbyo Om GblNA8ULEO
8 0CA0OK aHmMU2eHa).

3. Habmronats oOpa3oBaHue KoJiblla, CI€JIaTh BBIBOJ 1O padoTe.

3. Peakuus arrJil0THHALIUM.
ATTIIOTHHAIIMS - 9TO CKJIEUBAHHUE U BBINIAJICHUE B 0CAJIOK MUKPOOPTaHU3MOB
WM JIPYTUX KJIETOK (KOPIMYCKYJISIPHBIX aHTUT€HOB) MOJ JEHCTBUEM Clienu(prUecKux
AHTUTEJ B TIPUCYTCTBUH JIEKTPOIUTOB (puc. 49).
Ona mpuMeHsieTCA Il CEpPOJIOTUYECKOW JTUArHOCTUKU WH(MEKIIMOHHBIX
3a0oneBanui (peakuusa Bugans - mpu OpromHoM Tude u napatudax, peakuus Berens
- TIPU SMUJIEMUYECKOM ChITTHOM TU(e, peakius Paiita - mpu Opyuesiese u Jp.) u s

CEPOJIOTUYECKON MACHTU(PUKAIIMA MUKPOOOB.

" I e B —e— - - I -l — k= =

5

P@@@.

Konrpoas Koatpoa.

A JAHFITHHANIHS ('HB,"F"TEH AHTHICHA

Pucynok 49. Peakuus arriaoTHHAIUN.

B peakuuu y4acTBYIOT 3 HHIPEAMEHTA:

1) KopIyCKyJIIpHBI/ aHTUTEH (arTJIFOTUHOTE€H) B BUJIE B3BECHU KIIETOK;
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2) aHTUTENO (AITJIIOTUHHH) B BUJIE UMMYHHOM CHIBOPOTKH;
3) U30TONMMYECKUN PACTBOP XJIOPHUa HATPUS (FJIEKTPOIIUT).
AHTHUTEHBI - B3BECh KUBBIX U YOUTHIX MUKPOOPTAaHU3MOB.

Nnentudukanuio Buaa (cepoTuria) MUKpoOa, BBIICICHHOTO OT 00JIBHOTO WA
BHEIIHEH cCpeibl, OMPENeNsioT 1O M3BECTHOMY aHTUTENY (IUarHOCTUYECKOU
UMMYHHOU CBHIBOPOTKH). [10JI0KUTENBbHBIN PE3yNbTaT PEaKIUU YKaXXET Ha TO, YTO
HEU3BECTHBIN MUKPOO UIEHTHYEH TOMY, KOTOPBII ObLI B3ST B KAUECTBE aHTUTCHA IS
PUTOTOBJICHUSI HUMMYHHOU TUATHOCTUYECKON CHIBOPOTKHU.

CymiecTByeT 1Ba OCHOBHBIX METO/1a IOCTAHOBKH PEAKIIMH:

1) opueHTMpOBOYHAs - Ha MPEAMETHOM CTEKJIE, HACTyHarollas B TEYEHUE
HECKOJBKUX MUHYT. [[puMeHsieTCs TOJIBKO C 1eNIbI0 HICHTU(PUKAIIUY BUA (CEpOTHIIA)
BBIJICJICHHON U3 OpraHu3Ma 0OJIbHOTO YMCTOM KyJbTYPHI IO €r0 CIEHU(PUIHOCTU KaK
AHTUTEH K CEPOTHUILY aHTHUTEIIA;

2) pa3BepHyTas - B NpoOUpKax, KOTOpas YYUTHIBAETCS Uepe3 2 daca
BbIZIcpkUBaHUA npu 37°C W Ha CIEOYIOIHAW JACHb CTOSHUSA NPH KOMHATHOU
temneparype. llpumensercs ¢ uenplo UACHTU(PUKAIMM MUKpOOa M OOHapyKEeHHUS
AHTUTEN B CBIBOPOTKE KPOBH.

Peakunu arrmiOTHHAMKM BXOJIWUT B TPYIILYy METOAOB, B KOTOPBIX pEaKIUs
MPOTEKAET B JIBE (ha3bl:

1) coenunenue Al ¢ AT (cnenuduueckas daza);

2) BeimazeHue oOpazoBaBmierocst komiviekca AI-AT B pactBope coseit
(anexTposiute) B ocasiok (Hecnerupuueckas dasza).

AHTUTEHBl TOJUBAJEHTHBI, a AaHTUTENa - JBYX WM 0o0Jiee BaJICHTHBI.
CoenuHenne uX MPUBOAUT K 0Opa30BaHHIO MAKPOKOHTIIOMEPATOB, BHIMAJAIONINX B
ocanok. IIpuuem xapakTep ocaaka 3aBUCUT OT CBOMCTB AHTUI€HA: >KI'YTUKOBBIC
OaKTepuM CKJICHBAIOTCA KT'YTUKAMH, TP STOM OOpPa3yrOTCS KPYMHOXJIOMYATHINA
ocasiok B TeueHue AByX 4acoB mpu 37°C. YV 0e3KTryTHKOBBIX OaKTepUil MPOUCXOIUT
CKJIEMBAHME HEMOCPEJCTBEHHO CaMHUX KIETOK M OO0pa3oBaHUE MEJIKO3EPHUCTOIO
ocanka. Takoi ocaiok oOpa3yeTcsi MeJIeHHO, B TeueHue 18-24 yacoB nmpu KOMHATHOM

TeMIepaType.
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I[OCTOI/IHCTBa peakuumn SABJICTCA IIPOCTOTA IMOCTAHOBKU M 3KCIIPECCHOCTD.

HeI[OCTaTOK - YCTyIacT 110 CHCHI/ICI)I/I‘-IHOCTI/I N 9yBCTBUTCIIbHOCTH.

3ananme 3.

Peakumus I'pyOepa
1. [ToaroroButh 10 YUCTHIX MPOOUPOK.
2. Hamuts Bo Bce mpobupku 1o 1 M ¢pus. pactBopa.
3. B nepByto u neBsATy0 NpoOUPKH HANMKUTH | MJI arrIIOTUHUPYIOMIEH CHIBOPOTKH
¢ pa3BenenueM 1:50.
4, Co 2 no 8 npoObupku MpoBECTH ceputo pazdaBieHui B 2 pasza. B 10 mpoOupky
CBIBOPOTKY HE 10OABIIATH.
S. B kaxnyro npodupky n06aButh 1o 100 Mk aHTHreHa (IMarHOCTUKYM — B3BECh

youtsix 6aktepuit Salmonella typhi). B 9 npoOupky anTuren He 100aBIsTh.
6. [ItaTtuB ¢ mpoOMpKaMHu MOMECTUTH B TepMOCTaT Ha 2 yaca npu 37°C, a moTom
OCTaBUTh Ha CYTKHU IIPU KOMHATHOM TemmepaType.

7. PGBYJ'IBTaTBI OIIbITa 3aHCCTH B Ta6J'II/II_[y, CACJIaTb BBIBO/ I1O pa60Te.

KoHTpoJibHBIE BONIPOCHI
1. Kak Ha3bIBaroTcs crienupuiyecKkue aHTuTena, 00yCIOBINBAIOIINE JTU3UC KIETOK?
2. Kak cBsA3aHbI TU3UHBI 1 KOMIUIEMEHT?
3. B uem 3akmrouaeTcst peakius 6akrepuonmsuca?
4. Kakoi nmporecc Ha3bIBACTCS MPELUITATAIACH?
5. UeM xapakTepusyeTcs peakius nperunuranuu’? Ee npeuMyIiecTsa U He10CTaTKu.
6. Ha yem ocHoBaHa peakiusi TepMoIpernunuTanuu mno Ackonu? J[ns kakux neneun
MIPUMEHSIETCS PEAKIUs ACKOIH?
7. Haiite onpeneneHrue TepMUHY "arraoTUHAIUS" .
8. Jlyist KakuXx 1e1eil IPUMEHSIOT PEaKINIO arrIFOTUHALINK?
9. Kakue mHrpeIMeHThl y4aCTBYIOT B pEAKLIMH arrJIOTHHALN ?
10. Kakre MMMyHOJIOTHYECKHE PEAKITUU TIPUMEHSIOT JJI UASHTU(UKAITUN cepoTHTa?

11. Kakue craguu BIICISIIOT B PEAKIIMU ArTIIOTUHALINKN ?
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12. Kakne 10CTOMHCTBA U HEAOCTATKU Y PEAKIIMK arrIl0TUHAIIUN?

JlabopaTtopnasi paGora Ne 25
MoaeanpoBaHue mpouecca BOSHUKHOBEHMS MUIeMUN HA IpUMepe

KYJbTYPbI NEKAPCKHUX JAPOIKeit

Ileanr padoTHI: MOJyYEHHE SKCIECPUMEHTAILHONW MOJCIH BO3HUKHOBEHUS
SIHICMHH.

Marepuajbl W 00OpyaAOBaHHE. TpPEX CYTOYHAS KYyJIbTYPbl IEKapCKUX
aposxoxeit Saccharomyces cerevisiae (Beipamennast mpu 30 °C, xpansimascs npu 4 °C)
B IpOOUpKaxX Ha CKOIIEHHOM arapuzoBaHHOM cpenie Cadypo, MpOoOUPKH CO CTEPUITBHOM
BOJIOTIPOBOIHOM BOIOH, ITCThIC CTEPHUIIbHBIC TPOOMPKH, ABTOMATHICCKHE ITUITETKU CO
CTEPUIIbHBIMA HAKOHEYHMKAMH, MHKPOOHOJIOIMYCCKHE MeTJIM, dYamKkd llerpw,
arapu3oBanHas cpefa Cadypo, CTeprIbHbIC BATHBIE MAIIOYKH, MUKPOCKOII, TOKPOBHBIE

" IMPCAMCTHBIC CTCKIIA, ITMHIICT.

OcHOBHBIE N0JIOKEHUS

Onudemusi - OTHOCHTEIHLHO KPAaTKOBPEMEHHOE, OBICTPOC W HENPEPHIBHOE
pacrnpocTpaHeHHe HHPEKIIMOHHOTO 3a00JICBaHUS B TIPE/IeiIaX KaKOW-TO COBOKYITHOCTH
OpPraHU3MOB B OTIpECICHHOM peruoHe. [Ipu 3ToM peructpupyercs 3a0071eBacMOCTh
HAMHOT0 BBIIIIE OOBIYHO CYIIECTBYIOIIET0 YPOBHS. PacnpocTpaneHne HHGEKIMOHHOTO
3a00JIeBaHUS JIFOCH MITH )KMBOTHBIX HA TEPPUTOPHUH 110N CTPaHbI, KOHTUHEHTA TN
BCEM CyIu Ha3bIBaeTcs nandemuel. Uudexkmonnoe 3adoyeBanue, Ui HHGEKus (ot
nart. infectio — 3apakenue), npeacTaBisieT COO0M COBOKYITHOCTh (DU3UOJIOTHYCCKHX U
MATOJIOTUICCKUX ATANTAIMOHHBIX W PelapaliMOHHBIX PEaKIUi, KOTOPhIE BOSHUKAIOT
W pa3BHBAIOTCS B MaKpPOOpPraHW3ME B IPOIECCE B3aMMOCHCTBHUS C MAaTOrCHHBIMH
MHKPOOPTraHU3MaMH.

®opmbl HH(EKITUM Pa3HOOOpPA3HBI U HOCAT pPa3IMYHbIC HAWNMCHOBAHUS B
3aBHCHMOCTH OT MPHUPOIBLI BO30OYIUTEINS, €ro JIOKAJIW3alMd B MaKpOOPraHHU3ME MU

myTell pacmpocTpaHeHusi. Tak, 3Kk30reHHas HWHQEKIHS BO3HUKAET B PE3YJIbTATe
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3apa)K€HUsT NATOT€HHBIMM MHUKPOOPTaHM3MaMH{, MOCTYNUBIIMMU B OpraHU3M U3

OKPYKAIOIIeH Cpeapl C MUIIEH, BOJION, BO3AYXOM, MOYBOH, BRIICICHUSIMHA OOJIBHOTO

YesioBeKa uiiu MUKpoOoHocurensi. YacTo pacnpocTpanenre HHGEKIIMOHHBIX 00JIe3HEH

MPOUCXOIUT MPH HECOOITIOICHUH SJIEMEHTAPHBIX MPABUII TUTHECHBI.

3apanus

OCHOBHBIM METOZOM PaOOTHI SABJISIETCS MOJTYYEHUE KYJIbTYPbl APOMOKEH C
MTOBEPXHOCTU JIQJIOHEH W TMaJbLEB YEJIOBEKa METOJAOM CMbIBA C MOCIEAYIOIIAM
BBICEBOM CMBITOM CYCIIE€H3UHU Ha TUIOTHYIO MUTATEIBHYIO CPELy.

['pynny CTyJ€HTOB pa3AessaioT Ha MOArPYNIbl IO 5 yenoBeka B Kaxaou. Ha
noarpynmmy rotroButcs 10 gamxu [letpu co cpenoii Cabypo (mentoH — 10 r/m, rimoko3a
— 40 /71, APOAKKEBOM IKCTPAKT - 5 1/71, arap — 20 r/11). Kaxknyro yamiky Hymepytot. Bee
CTYZIEHTBI OATPYNIBI TIIATEIBHO MOIOT PYKH C MBUIOM MU CTEPWIN3YIOT UX 70%-M
3TaHOJIOM.

1. Koumponvusiii mecm 0na ookazamenvbcmea yucmomul pyk. UToObl yOeauThCs B
OTCYTCTBUM JIPOXOKEBBIX KJIETOK Ha pyKax CTYJIEHTOB, Y4YacTBYIOIIHMX B
DKCIIEPUMEHTE, JI€JAI0T CMBIB C JIAJIOHEN M NaNbLEB UX NpaBod pyku. OauH u3
CTYAEHTOB C MTOMOIIBIO CTEPUIBHOM BaTHOW MAJIOYKU, CMOUYEHHON B CTEPUIILHOU
BOJOIIPOBOJIHOM BOJIE, JI€JIAET CMBIB C IMOBEPXHOCTH JAJ0HU W MAaJbLEB NPABOU
PYKH, y4YacTBYIOIIHMX B 3KCIHEPUMEHTE CTYJIECHTOB M NPOBOAMT €0 IUTPUX I10
MOBEPXHOCTH cpenbl B yaiike [letpu co cpenoit Cadypo (KOHTPOJIbHBIN BBICEB).

2. Mooenuposanue npoyecca 803HUKHO8eHUsA dnudemuu. Jlenart cycneH3uto u3 3-
CYTOYHOM KYJIBTYpBI IpOXoKel S. cerevisiae, Beipociieii mpu temmeparype 30 °C.
Jlnst 3TOoro B MpOOMPKY C BBIPOCIIEH KYJIbTYPOH APOAOKEH, COIAEpIKaILyIO
CKOIICHHYIO arapu3oBaHHyl cpeny Calypo, CTepuiabHO BHOCIT 3 — 4 M
CTEpPUJILHON BOJOMPOBOJAHOM BOABI M C MOMOIIBIO OAKTEPUOIOTHUUECKON TETIN
OCTOPOKHO CYCHEHAMPYIOT JIPOXKKEBYIO MacCy C IIOBEPXHOCTH arapa.
[Tony4eHHYI0 CYCHEH3UIO TEPEHOCIT B CTEPWIbHYIO TpoOupKy. CTyaeHTHI,
YYaCTBYIOIIME B HKCIIEPUMEHTE, €IIe pa3 MOIOT PYKH C MbBLJIOM, IPOTHUPAIOT UX
70%-M 3TaHOJIOM M JAIOT BBICOXHYTh. 3aT€M CTYIEHT-UHCTPYKTOP MPOTHPAET C

TIOMOIIBI0 BATHOW MaJIOYKH, CMOYCHHOW CyCIieH3uel S. Cerevisiae, moBepxHOCTh
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JaZloHM W TaiblieB NpaBOM pykKH mepBoro cryaeHta. OH oOMeHHUBaeTcs
HSHEPIUYHBIM PYKOIIOKATUEM IIPABOU PYKOU CO BTOPBIM CTYACHTOM. TOT MOKHUMAeT
NpaByl0 PYKY TpPETbEro CTyJEHTa, a OH B CBOIO oOdYepelb OOMEHHMBAECTCS
PYKOIIOKaTUEM C YETBEPTHIM CTYZEHTOM.

. Bwioenenue kynomypol 6030y0umens «uH@exyuoHHo2o npoyeccay. J1jis BbIACICHUS
KYJIBTYPbI IPOKIKEN C TOBEPXHOCTH JIAJOHEN U MAJBLEB MIPABOM PYKH CTYAEHTOB
WCIIOJB3YIOT CTEPWJIBHBIE BATHBIE ITAJIOYKH, CJIErKa CMOYEHHBIE CTEPHUIIBHOU
BOJONPOBOIHON BOJOW. CTyAEHT-UHCTPYKTOP AEIAET CMBIBHI JAJOHEN U MAJIBIIEB
MPaBbIX PYK CTYJEHTOB YYaCTBYIOIIMX B 3KCIIEPUMEHTE U BBICEBAECT CMBIBHI HA
yamky llerpu. s mosiydeHHsT OTAENIBHBIX KOJIOHMM JIPOMIKEU, CMBITBIX
TaMIIOHAMHU C pyK, WITpUX Ha vamke Iletpu co cpenoit Cabypo pacnpenemnsior mno
BCEU OBEPXHOCTH YAIIKU OaKTEPUOJIOTHUECKOH METIEH METOJOM «MCTOILIAOIIETO
mTpuxay. JlenaroT KOHTpOJIbHBIN BhICeB Ha 4yamiky [letpu co cpemoit Cabypo
CYCIICH3UIO JPOXKEH, MCIOJIb30BAaHHYIO B AKCIEPUMEHTE, 0aKTE€pPHOJIOTHUYECKON
IETIEd METOJIOM «HCTOLIAIOIIETO IITPUXa». 3aCESIHHBIE YallKH CO CpPENou
UHKYOupyroT B TeueHue 3 cyt npu temneparype 30 °C. Beipociiue KoJI0HUU Ha
Yamkax IPOCMATPUBAIOT, OMNPENEIAIOT HWHTEHCUBHOCTh pOCTAa - CKYIHBIN,
YMEPEHHBI WKW OOWIbHBINA. [Ipy BO3MOXHOCTH TMOJCYUTHIBAIOT KOJUYECTBO
KOJIOHMM Ha yvamkax. /lemaroT mpenaparbl «pa3fgaBlICHHAs Kalulst» W3 KOJOHUU
JPOXOKEHN B YalllKax 3aCEeIHHBIX MOCIE HKCIIEPUMEHTA, a TaKKe JPOoXoKeil padoueit
CYCIIEH3UHU U MPOCMATPHUBAIOT UX ¢ 00beKTUBOM 40X. JlenaroT BBIBOBI O criocobax

BO3HMKHOBEHUS U MyTSIX PACIPOCTPAHEHUS SK30T€HHON MH(EKIINHU.

KoHTpoJibHBIE BONIPOCHI
[laiiTe onpeaeneHne TEpMUHA «AMUAEMUS)?
. UTo HA3BIBAIOT «IIaHIEMUEI?
. Uto mompaszymeBaercs MOJ TEPMUHAMHU «HMHQPEKIIMOHHOE 3a00JIEBaHUE» WU
«uHpEKIUs»?

Ot uero 3aBucut popma nHbeknuu? [Ipusenure mpumepsl.
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