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OBLIUE ITPABUJIA PABOTBI C KYJIBTYPAMMU
MHUKPOOPI'AHU3MOB .

PABOTA I. TIPABMNJIA PABOTBI 1 METO/IbI
MHNKPOCKOIIMYECKOI'O UCCIIEJOBAHNA MUKPOOPI"AHU3MOB.

[Linan 3ansTuys:
1. I3yuenue oOmmx mpaBuil paboThl ¢ MUKPOOHUOJIOTMYECKUMU OOBEKTaMHU.
2. YCTpOICTBO MUKPOCKOIIA U TIPaBUiia pabOThI C HUM.
3. 3HaKOMCTBO C METOIAMH MIPUTOTOBJICHUS npenaparoB
MUKpPOOPTaHU3MOB.

4. [TpuroToBieHNEe MUKPOCKOITMYECKHUX MPErapaToB OaKTepU:

a) MeTooM pa3aaBiICHHOMN KaIlIn.

0) MeTonoM MPUKU3HEHHOTO OKpATBaHUS.

B) OUKCUPOBAaHHBIN U OKPAILICHHBIN Mperapar.

1. IIpaBujia pa6oThbl B MUKPOOMOJ0THYECKO JIA00PATOPUM.

Cpenyr MHOTOYMCIEHHBIX MHUKPOOPTaHHU3MOB OKPYXAIOWIEH HAc Cpensl,
KpoMme canpo@uTHbIX (HOpM, BCTpPEUalOTCsl M MATOTEeHHbIE TpenctaButend. la u
cama paborta c campoduramu TpeOyeT COOIIOJECHUS OMpPEAeNICHHBIX MPaBUil, B
NEepBYyI0 ovepenb crepuiibHOCTU. [loaToOMy 1711 pabOThl ¢ MUKPOOpPraHU3MaMH Ha
3aHATHUAX CIEAYyeT COOI0IaTh LETbIM Psl MPABUI TEXHUKHA 0€30MaCHOCTH:

v' He BXoauTh B 1a00paTOPUIO B BEPXHEM OJEKIIE.

v' Pabotarh TOJBKO B OEJIBIX XalaTax.

v" He npunumarh B 1a00paTOpHH MHUINY W HE KIACTh Ha JTa0OPaTOPHEIE
CTOJIbI MOPT(HETN U CYMKH.

v' Paborarhk akKKypaTHO U COJEPKaTh pabouee MECTO B YMCTOTE.

v' Ucnonp3oBaHHBE B paboTe MpeAMETHl IOMEINAIOT B COCYABI C
nesuHuImpytomen xKugakocteio (3 % pactBop ¢enona wim 1% pactBOp
XJIopaMrHa). MeTamnyeckue TMpeaMeThl (MIJbl, TETJIM, MHUHIETHI) TO0CIe
CONPHUKOCHOBEHHUS C KyJIbTypaMH IPOKUTalOT Ha TJIaMEHU CIIMPTOBKHU.

v' Tlocine OKOHYaHWS pabOTBl PYKH IPOTHPAIOT IE3UH(UIMPYOIHM
PacTBOPOM WJIM MOIOT C MBLJIOM.

v' B KoHIIe 3aHATHS pabodee MECTO JODKHO OBITh MPUBEICHO B MOPSIOK
U CHAHO [EXKYpPHOMY MO JabopaTOpuu, KOTOPBIA B CBOIO OYEpelb €€ CIaeT
Ja0OpaHTY.

v' JlaGoparopus JOJKHA MEPUOANYECKH YOUpPAThCA C MPUMEHEHHEM
Ne3UHOUIIMPYIOMINX CPEACTB, a BO3AYX MOXHO A€3UH(PUIUPOBATH IyTEM
MPOBETPUBAHUS WK 00IydeHust Y D naMIion.

2. YCTpPOHCTBO MUKPOCKONA M NPABUJIA PA0OTHI ¢ HUM.
MUKpOCKOIT - 3TO ONTUYECKHUHN MPUOOP, TO3BOJISIIONTNI MOTYyUYUTh 00paTHOE
M300paKEHNE NU3y4aeMOT0 00BEKTa U PACCMOTPETh METIKHE JIETAIN €T0 CTPOSHUS,
pa3Mepbl KOTOPBIX JIEKAT 3a MPEeIaMy pa3peniaronieil CmocoOOHOCTH rias3a.




Paspewarowas cnocobnocms MUKpPOCKOINAa JaeT pasleibHOE H300pakeHue
NBYX ONU3KUX ApYT npyry JuHuil. HeBoopyKeHHBIH 4YeIOBEUYEeCKUi Tia3 UMeeT
paspemamiyr crnocooHocTs 0kojo 1/10 MM mwim 100 mxm. Jlydmuii cBeTOBOM
MUKpOCKoI puMepHo B 500 pa3 yinydmiaeT BO3MOKHOCTb Y€JI0BEUECKOro Iiiasa, T.
€. ero paspemarolias CnocoOHOCTh cocTaBiseT 0kojo 0,2 MM wim 200 HM.

Paspemaroniasi cnocoOHOCTh U YBEJIMUEHUE HE OJHO U TOxke. Eciiu ¢ moMoIibio
CBETOBOTO MUKPOCKOIA MOJy4uTh QoTorpaduu IByX JIMHUMA, PACIONOKEHHBIX Ha
pacctostaun MeHee (0,2 MKM, TO, Kak Obl HE YBEIWYMBATH M300paKCHUE, JIMHHUH
OynyT cnuBaThCs B OJHY. MOXHO TONYYUTH OOJBINOE YBEIWYEHUE, HO HE
YIYUYIIUTb €0 pa3pelieHue.

Pasnuyarot nonesnoe u becnonesnoe ygenuuenus. Ilon mone3HbIM MOHUMAIOT
TaKo€ yBEJIUYEHHE HA0II0aeMOro 0ObEKTa, MPU KOTOPOM MOKHO BBISIBUTH HOBBIC
JIeTalu ero crpoeHus. becnosie3Hoe - 3TO yBeIu4YeHue, Mpu KOTOPOM, YBEITMUUBAs
OOBEKT B COTHU W OoJiee pa3, Helb3sd OOHAPYKUTh HOBBIX JETajleil CTPOCHHUS.
Hampumep, eciu wu3o0pakeHue, TMOJIYYEHHOE C TIOMOIIBIO MHUKPOCKOMA
(mone3Hoe!), yBeTUYUTH €IIe BO MHOTO pa3, CIPOCHUPOBAB €ro Ha SKpaH, TO
HOBBIC, 0O0JIe€ TOHKHE JETalli CTPOCHUS MPU OSTOM HE BBISBATCS, a JIUIIb
COOTBETCTBEHHO YBEIIMYATCS pa3MeEpPbl UMEIOIINXCS CTPYKTYP.

B yueOHBIX nmabopaTopusix OOBIYHO HCIIOJIB3YIOT C8emogble MUKPOCKONbl, Ha
KOTOPBIX MHUKpOIpENapaThl pacCMaTpPUBAIOTCS C UCIOJb30BAHUEM €CTECTBEHHOIO

WIn HCKYCCTBEHHOI'O CBETa. Haubonee pacnupoCTpaHEHbI cgemosble
ouonocuueckue  muxpockonvl. BUOJIAM, MUKME/], MBP (Mmukpockon
OMOJIOrMYEeCKUM pabouwii), MBU (MuKpockon OMOJIOTUYECKUI

ucciaenosarenbckuil) 1 MBC (MUKpockon OMONOTMYECKUH CTEPEOCKOMUYECKUM).
Onu marot yBenuueHue B npezenax ot 56 no 1350 pa3. Cmepeomuxpockon (MBC)
oOecreynBaeT MNOAJIMHHO 00bEMHOE BOCIIPUATHE MUKPOOOBEKTA U YBEIMUUBAET OT
3,5 1o 88 pas.

B Mukpockone BBIIEHSIOT JIBE CUCTEMBL: ONMuU4ecKyo U mexanuueckyro (puc.
1). Konmuuecxoii cucmeme OTHOCAT OOBEKTUBBI, OKYJISIPhI W OCBETHUTEIBHOE
YCTPOMCTBO (KOHACGHCOP C nauapparMoil M CBETOPUIBTPOM, 3€pKaJO0 WU
AIEKTPOOCBETUTEIID).

Obvekmué -oOIHA W3 BAXKHEWIINX YacTe MHUKPOCKONA, IOCKOJIbKY OH
ONPENEISIET NoNe3Hoe  yeaudeHue 06vexma. OObEKTUB COCTOHUT u3
METaJUIMYECKOr0 LMJIMHAPAa C BMOHTHUPOBAHHBIMH B HEro JIMH3AMH, YHUCIO
KOTOPBIX MOXXET OBITh PA3JIMYHBIM. YBeJMYeHUE O00OBbEKTHBA 0003HAUEHO HA HEM
uuppamu. B yueOHBIX 1IeNI9X UCTIOJIb3YIOT 00bIYHO 00BeKTUBHI X8 1 x40. KauecTBo
00BEKTHBA OMpEIEIseT ero pa3peliaronias ClioCOOHOCTb.

Oxynsap yCTpOEH HaMHOTO Tipolne o0bekTuBa. OH COCTOMT u3 2-3 JIUH3,
BMOHTHUPOBAHHBIX B METAJUIMYECKUN HWIMHAP. MexXay JIMH3aMH pacloyiokeHa
NOCTOsIHHAs auadparMa, onpenesstonas rpaHulbl noss 3peHus. HuwkHss nuH3a
doxycupyer u3zo0pakeHHe OO0BEKTa, MOCTPOCHHOE OOBEKTHBOM B IIJIOCKOCTH
nuadpparMel, a BEPXHsS CIYKUT HETIOCPEICTBEHHO /ISl HAOMIOACHUS. Y BeJIMUeHHE
OKyJIsIpoB 0003HaueHo Ha HuX uudppamu: x7, x10, x15. OKynspbl HE BBISABISIOT
HOBBIX JI€TaJ€il CTPOEHHS, U B 3TOM OTHOLIEHWU HX YBEIUYEHHUE OECnoe3Ho.
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Takum 006pazoM, OKyJsip, MOJAOOHO JyIe, MaeT MPSIMOe, MHUMOE, YBEIHMUYCHHOE
n3o0pakeHue HabII01aeMOT0 00bEKTa, MOCTPOCHHOE OO BEKTHBOM.

Puc. 1. YerpoiictBo cBeToBbIX MUKpOCKONOB: A - MUKME/I-1; b - BUOJIAM.
1 - okymsip, 2 - TyOyc, 3 - TyOycoaepKaTeib, 4 - BUHT IpyOOi HaBOAKH, S -
MHUKPOMETPEHHBII BUHT, 6 - MOJICTABKA, 7 - 3€pKAJIO, 8 - KOHIEHCOP, UPUCOBas
nuadparma u cBeTopuibTp, 9 - mpenMeTHbIi cTonuk, 10 - peBosibBEpHOE
YCTPOHCTBO, 11 - 00beKTUB, 12 - KOPIYC KOJUIEKTOPHOM JIMH3BI, 13 - maTpoH ¢
JaMIioi, 14 - UICTOYHUK JIEKTPONUTAHUS.

Jis  omnpeneneHus obwe2o  ygeruyeHusi MUKPOCKONA CIAENYyeT YMHOXHTb
YBEIMYCHHE O0OBCKTHBA HA YBEIMYCHHE OKYJISpa.

OceemumenbHoe yCmMpoucmeo COCTOUT W3 3epKajla WK DIIEKTPOOCBETHUTEI,
KOHJICHCOpa C UPHUCOBOM nuadparMoil U cBETOMUIBTPOM, PACIOJIOKEHHBIX MO
MPEAMETHBIM CTOJMMKOM. OHHM TIpeIHA3HAYCHBI TSI OCBEIIEHUS OOBEKTa IMyYKOM
CBeTa.

3eprano CIyXUT I HANpPaBIICHUS CBETa 4Yepe3 KOHJEHCOP W OTBEpPCTHE
MPEAMETHOTO CTOJMKAa Ha 00BekT. OHO WMEET NIB€ MOBEPXHOCTH: IUIOCKYIO U
BOTHYTYI0. B maboparopusix C pacCesHHBIM CBETOM MCIOJB3YIOT BOTHYTOE
3epKaJo.

Dnekmpooceemumens yCTAHABIUBAETCS  MOJ  KOHJIEHCOPOM B THE3/0
MOJICTAaBKHU.

Konoencop cocroutr u3 2-3 nAuH3, BCTABJICHHBIX B METAJUIMYECKUN IUIUHIP.
[Ipy mompeMe WM OMYCKAaHWM €ro C TOMOINBIO CHEIUATBLHOTO BHHTA
COOTBETCTBCHHO KOHJCHCUPYETCS WJIM PACCEMBACTCS CBET, MAJAIONINI OT 3epKajia
Ha OOBEKT.



Hpucosas ouaghpacma pactionoxeHa MeXIy 3epKaJoM U KoHAeHcopoM. OHa
CIYKUT ISl U3MEHEHUsI TMaMeTpa CBETOBOTO MOTOKA, HAIMPABISIEMOI0 3€pKajoM
yepe3 KOHACHCOpP Ha OOBEKT, B COOTBETCTBUU C JUAMETPOM (PPOHTANIBHOWU JTUH3BI
OOBEKTHBAa M COCTOUT U3 TOHKHUX METATUYECKUX IUIACTUHOK. C MOMOIIbIO
phIlU@KKa HUX MOXHO TO COEIUHUTbH, TMOJHOCTBIO 3aKpbIBasi HUKHIOK JIMH3Y
KOHJIEHCOpA, TO PAa3BECTH, YBEIUUNBAs TOTOK CBETA.

Konvyo c MAmo8uiM CMeKI0M VI c8emoduibmpom YMEHbIIIAET
OCBeIIEHHOCTh 00BbeKTa. OHO PacmoyioKeHo Mo auadparMoil U neperBUracTcs B
TOPU30HTAILHOM MJIOCKOCTH.

Mexanuueckas cucmema MUKPOCKOIIa COCTOMT W3 TMOJACTAaBKH, KOPOOKU C
MUKPOMETPEHHBIM ~ MEXaHH3MOM ¥  MHUKPOMETPEHHBIM BHHTOM, TyOyca,
TyOycomepxaTens, BUHTa TpyOOW HABOJKH, KpPOHIITEHHA KOHIEHCOpA, BUHTA
nepeMeIeHIs] KOHIEHCOpa, PEBOJIbBEpa, MPEAMETHOTO CTOJIHKA.

Iloocmaska - 3T0 OCHOBaHUE MUKPOCKOTIA.

Kopobrka ¢ muxpomempennviM MexanuzmMom, TOCTPOCHHOM Ha TMPUHIIMIIE
B3aMMOJICHCTBYIOIIMX IIECTEPEH, MpPHUKpEIUIeHa K TMOACTaBKE HEMOJBUKHO.
MuKpoMeTpeHHBIA  BUHT  CIYXKUT JUIsi HE3HAUUTEIBHOTO  IepeMeIeHUs
TyOycoaepkaTens, a, cleA0BaTeIbHO, U 00ObEKTHBA HA PACCTOSHUS, U3MEPSEMBbIE
Mukpomerpamu. [lofmHbII  00OpPOT MHUKPOMETPEHHOIO BHHTA MEPEBUTaET
TyOycoaepxartenb Ha 100 MKM, a TOBOPOT Ha OJHO JCJIICHHE OIyCKaeT WIIU
MOJTHUMAET TyOycoaepkatenpb Ha 2 MKM. Bo u30exanne mopur MEKPOMETPEHHOTO
MEXaHHU3Ma pa3pelraeTcss KPyTUTh MUKPOMETPEHHBIM BHHT B OJHY CTOPOHY He
OoJee yem Ha NONOBUHY 0OOpOmMA.

Tyoyc wnu mpybka - TAIMHAP, B KOTOPBIA CBEPXY BCTABIIAIOT OKYJSIpHL. TyOyc
MOJIBIYKHO COEIMHEH C TOJIOBKOM TyOycoepskaTens, ero GUKCUPYIOT CTOTIOPHBIM
BUHTOM B OTpeAeNeHHOM MojoxeHnu. OcnabuB CTOMOPHBIN BUHT, TyOYC MOYKHO
CHSITb.

Pesonveep npeanasHaueH ansi  ObICTpOMl  CMEHbl OOBEKTUBOB, KOTOpBIE
BBUHUYMBAIOTCA B €ro TrHe3aa. LleHTpupoBaHHOE TOJIOKEHUE OOBEKTHBA
o0ecrnieunBaeT 3alleka, pacrnojaoKeHHasi BHYTPH PEBOJIbBEpPA.

Tybycooepaicamens HeCEeT TYOyC U PEBOJIBBED.

Bunm  2pybou HagoOKu UCTIONB3YIOT JJIi 3HAYUTEIBHOTO IEpEeMELICHHUS
TyOycoaepxaTensi, a, CJIeI0BaTelbHO, M OOBEKTHBA C IICNbI0 (DOKYCUPOBKU
00BEKTa MPU MAJIOM YBEITUYCHUH.

IIpeomemmnulii cmonuk IpeTHa3HAYEH JIJIs1 PACIIONIOKEHHS Ha HEM TpenapaTta. B
CepelIHe CTOJIMKA UMEETCsl KPYIJIoe OTBEPCTHE, B KOTOPOE BXOAUT (PpOHTAIBHAS
JWH3a KOHIeHcopa. Ha cronnke nMeroTcs 1Be MPYKMHHUCTHIE KIIEMMBI - 3a5KUMBI,
3aKpeIUISIoNIHe Mpenapar.

Kponwmeiin KOHOeHCcOopa TIOJIBUKHO MIPUCOETUHEH K KOpOoOKe
MUKPOMETPEHHOTO MeXaHu3Ma. Ero MOKHO TOJHSTH WX OMYCTUTH MPU TTOMOIIH
BUHTA, BpAlllalOIIEro 3y04yaToe KoJeco, BXOAsIIee B Ma3bl peku ¢ rpedeHyaTtoi
HapEe3KOM.



IIpaBuia padoThl ¢ MUKPOCKOIIOM

[Tpu paGoTe ¢ MHUKPOCKOIIOM HEOOXOAMMO COOJIIOJIaTh Olepaluu B
CJIEYIOILEM MOPSIKE:

1. PaGoTaTh ¢ MUKPOCKOIIOM CJIEYET CUJS;

2. MHKpOCKOII OCMOTPETH, BBITEPETh OT IBUIN MITKON caln(eTKoil 0OBEKTUBBI,
OKYJISIP, 3€pKaJIO UJIM 3JEKTPOOCBETUTEII;

3. MUKpOCKON YCTaHOBUTH IEpe] cOOOM, HEMHOTO clieBa Ha 2-3 CM OT Kpas
ctojia. Bo Bpemst paboThI €ro He CABUTATh;

4. OTKpBITh NOJHOCTHIO TuadparMy, MOAHATH KOHACHCOP B KpailHee BepXHEe
MOJIOKEHUE;

5. PaGoTy ¢ MUKpPOCKOIIOM BCEr/1a HAYMHAThH C MAJIOTO YBEITUICHHUS;

6. OnycTuth 00BEKTUB & - B pabouee MOJ0KEHUE, T.€. HAa paccTosiHue 1 cM OT
MPEIMETHOIO CTEKIIA;

7. YCTaHOBUTH OCBEUICHHME B TI0JI€ 3pEHUS MHKPOCKOIA, HCIHOJIB3Ys
JIEKTPOOCBETUTENb WM 3€pKAJO0. I8 ONHHMM TIJIa30M B OKYJISIP M IOJIB3YSCh
3€pKaJOM C BOTHYTOM CTOpPOHOM, HalpaBUTh CBET OT OKHA B OOBEKTHUB, a 3aTEM
MaKCHMaJbHO U PaBHOMEPHO OCBETUTH MoJjie 3peHus. Ecin Mukpockon cHabkeH
OCBETHUTEJIEM, TO IOACOECIMHUTH MHUKPOCKOI K MCTOYHHMKY IHUTaHUSA, BKJIIOYHTH
JaMIly ¥ YCTAaHOBUTb HEOOXOJIMMYIO SIPKOCTh TOPEHMS;

8. [10y10’kUTh MUKpOIIpenapaT Ha MPEIMETHBIN CTOIMK TaK, YTOObI N3y4aeMblii
OOBEKT Haxoaujcs 1oJa OOBEeKTHMBOM. [siist cOOKy, OIycKaTb OOBEKTHUB IpH
MOMOILIM MaKpOBHUHTa JO TE€X MOp, MOKAa PACCTOSHUE MEXIY HWKHEH JIMH30M
00BEKTHBA U MUKPOIIPENApaTOM HE CTaHET 4-5 MM;

9. CmoTpeTh OJHMM TIJ1a30M B OKYJIAp M BpallaTb BUHT rpyOoil HaBOJKHU Ha
ce0s1, IIaBHO MOJAHMMAs OOBEKTUB /IO MOJIOKEHHUS, TP KOTOPOM XOpPOUIIO OyAeT
BUJITHO H300paxkeHne oObeKTa. Henvzss cmompemsv 6 OKVIAp U  ONYCKAMb
00vexmug. PpoHTaNIbHAS JIMH3a MOXET Pa3laBUTh MMOKPOBHOE CTEKIJIO, U Ha HEH
NOSIBATCS LIApaAIIUHBI,

10. IlepenBuras mpenapar pykKoil, HAUTU HYKHOE€ MECTO, PACIOJIOXKHUTh €ro B
LIEHTPE IOJIS 3pEHUS MUKPOCKOIA;

11. Ecnu m3o0paxeHue He MOSIBUIOCh, TO HAJ0 TMOBTOPUTH BCE ONEpaluu
MyHKTOB 6, 7, 8, 9;

12. Jlna u3ydyeHuss oObekTa MHpu OOJBIIOM YBEIMYEHUH, CHAyalda HYXHO
MOCTaBUTh BBIOPAHHBIN YYaCTOK B LEHTP MOJS 3PEHUST MUKPOCKOIA MPH MaJloM
yYBEJIMYECHHUH. 3aTeM MOMEHATh 00beKTUB Ha 40 X, MmoBopauuBas peBOJbBEP, TAK
4yTOOBI OH 3aHsn pabouee mojoxkeHue. IIpu MOMOIM MHUKPOMETPEHHOIO BHUHTA
no0UTbCsl Xopoulero u3o0paxkeHus oObekTa. Ha KopoOke MUKpPOMETPEHHOIO
MEXaHU3Ma UMEIOTCS JIBE PUCKU, & HA MUKPOMETPEHHOM BUHTE - TOYKa, KOTOpas
JOJDKHA BCE BpeMsl HAXOAMTHCS MEXIy puckamu. Ecnum oHa BBIXOAUT 3a HX
npenenbl, ee HeoOXOAMMO BO3BpaTUTh B HOpMaibHOE mosoxeHue. I[lpu
HECOOIOIGHUH 3TOr0 NpPaBHJIa, MUKPOMETPEHHBIH BHHT MOXET IepecTaTh
JICCTBOBATH;

13. Ilo oxkoHyaHuH pabOTHl C OOJBIIMM YBEIMYEHUEM, YCTAaHOBUTH MAajoe
yBEJIUYEHHUE, IOJHATh 0OBEKTUB, CHATH C pab0overo CTOJIMKA MpernapaT, IpOTEPeTh
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YUCTOM cal()eTKOW BCE YAaCTH MHKPOCKOMNA, HAKPBITh €ro MOJUITHICHOBBIM
[IAaKETOM U [TOCTABUTH B LIKa(.

3. MeToabl M3Y4€eHHsI MUKPOOPIraHU3MOB.

KpaitHe manble pa3mepbl MUKPOOPTaHU3MOB TPeOYIOT A UX H3YYEHHUS
IPUMEHEHHUS CIELUUANbHBIX OINTUYECKHX MPUOOPOB-MUKPOCKONOB. (OCHOBHOM
TEXHUYECKOM XapaKTEpPUCTUKOM MHMKPOCKOIIA SBIIAKOTCS €ro pasperaromas
CIOCOOHOCTH, T.€. MUHUMAJIbHOE PACCTOSHHUE MEXIY IBYMsI TOUKaMH IPEIMETa,
BUJUMBIX pa3fiesibHO. B mabopaTopHOM mpakTHKyMe AJi UCCIIEAOBaHUsA OaKTepuit
UCITOJIB3YIOTCSI COBPEMEHHBIE OMOJIOTMYECKHE MUKPOCKOIBI cepur "buomam". Mx
mpeaeNbHas paspemaromas crnocooHocts paBHa (0,21 MKM, 4YTO TMO3BOJISET
noyiy4arb yBenuuenue oowvekra 10 1800 pas.

Mukpockon sIBJISIETCSI OCHOBHBIM CPEJICTBOM H3y4YEHHUS MUKPOOPIAaHHU3MOB,
[O3TOMY 3HAaKOMCTBO C €ro YCTPOMCTBOM U MpaBuUjamMH pabOThl SBISETCS
HEOOXOMMBIM yCIIOBUEM Ha JaOOPATOPHBIX 3aAHATHUSX.

Jlnsa uccnenoBanus MOPQOJOTUM MUKPOOPIaHHW3MOB TOTOBSTCA TaKXKe U
CHenuaibHbIEe IMpenapaTsl, KOTOpbIE B 3aBUCHMOCTH OT 3aJad MOTYT COJEp>KaTh
YKUBBIE UM YOUTBIE KIETKH MUKPOOPTaHU3MOB.

[Ipenaparsl 1 MCCaeAOBaHUS B KMBOM BHJE T'OTOBAT B OCHOBHOM JUIS
HaOJIOICHUS 32 UX MOJABMKHOCTBIO. OHAKO M3-3a MAJIOM KOHTPACTHOCTH >KMBBIX
KJIETOK 3TOT METOJ HE MPUTOACH JJIs U3y4eHUss MOP(POIOrHH MUKPOOPTaHU3MOB.
[ToaTomy nnsi Oojee JETadbHOrO M3YyYE€HHUS MUKPOOPTaHW3MOB HCIOIb3YIOT
(dbuKkcupoBaHHbIE mpenapaTel. B mporecce @ukcanuu MHKPOOPTaHU3MOB HX
yOHMBaIOT T€M WJIM UHBIM CIIOCOOOM, BCIEACTBUE YETr0 OHM TUIOTHO MPUIIUIAIOT K
ITOBEPXHOCTHU CTEKJAa W Jy4llle NMPOKPAMINUBAKOTCSI KpacuTenasimMu. OUKCUPOBaHHbBIE
npenapaTbl MOKHO JUIMTEIbHOE BPEeMs XpPaHUTh (10 3 MECSIEeB) U UCIOIb30BaTh
noBTOpHO. IlocTosiHHBIE mpenaparbl MOIY4arOT, 3ajuBas (UKCHPOBAHHbBIC
npernapaTsl KaHaJCKUM 0ajib3aMoM.

HDI/IFOTOBHGHI/IG KHUBBIX 1 d)I/IKCI/IDOBaHHLIX IIpeCrapaTosB.

Meton pa3gaBiaeHHOM Kamid. Ha dmcToe 00€3)KHpEeHHOE IIPeAMETHOS
CTEKJIO MPOKAJIEHHON MUKPOOUOIOTHYECKOM NETJIe HAHOCAT Karllio UCCIeyeMOM
CYyCHEH3UM MUKPOOPraHu3MoB. Eciym B KyJbType pa3BHIOCH CIMIIKOM MHOTO
OakTepuii, TO ee NpelBapUTEIbLHO Pa30aBIsAIOT BOJOU. 3aTeM MOKPOBHOE CTEKIIO
CTaBAT Ha pedpO y Kpast METIU U MOCTENEHHO OMyCKaloT Ha Hee. [1oa moKpoBHBIM
CTEKJIOM HE JIOJDKHO OBITh Iy3bIPHKOB BO3/lyXa, KOTOpbIE€ CHJIBHO MENIaloT
MUKpocKornupoBaHuto. Karuist momkHa ObITh HEOOJBLION, YTOOBI KUAKOCTH HE
BBICTyIIAJla 3a Kpas IIOKPOBHOTO CTeKJa. Eciam 3TO mponCXOAuT, TO H3JIMIIEK
BBICTYNIUBLICH KHUAKOCTU yAAIAOT (uiIbTpoBanbHON Oymaroii. Ilpemapar u3z-3a
BBICBIXaHHUs JIOJITO HE XpaHUTCs. Ero cHavyasa paccMaTpHBarOT ITPU MaJIOM, a 3aTEM
U TIpY OOJIBIIOM YBEITUUEHUH, COOI0Iast MpaBmiia pabOThl C MUKPOCKOTIOM.

Merton NpWKM3HEHHOIO OKpAIIMBaHWs —nOpenapara. Tak Kak KIETKH
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OOJBIIMHCTBA MHUKPOOPTAHU3MOB OECIBETHBI W TPO3PAYHBI, IS JIy4IIeH uX
BUJIMMOCTH HCHOJIB3YIOT NPWKU3HEHHOE OKPAIIMBAHUE MUKPOOPraHU3MOB. [lis
ATOTO B KUJKOCTh, B KOTOPOM HAXOASTCS MHKPOOPTaHU3MBI, JOOABISIOT KaIUTIO
cmaboro pactBopa KpacuTens (METUJICHOBBIM CHHUN, HEUTpaJbHBIA KpacHBIH,
(GyKCHH) U TOTOBST Mpenapat METOJIOM pa3JaBlieHHON kamii. baktepuu mpu 3Tom
CTAHOBATCS OTYETIMBO BHUJHBI B TMOJ€ 3peHHus MuKpockomna. I[Ipemapar
paccMaTpuBalOT MPHU OOJBIIOM YBETUYCHUU WIIM C UMMEPCHUEH.

DukcupoBaHHBIN U OKpalIeHHBIN nopenapar. [TpuroroBnenue
(UMKCUPOBAHHBIX TMPENapaToB CKJIAIBIBACTCA W3 Psfa ONepaluii: MPUTOTOBJICHHE
Ma3Ka, BBICYIITUBAHMS, (PUKCAIIMHA U OKPACKH.

JI71st IpUroTOBJIEHHS Ma3Ka HA YUCTOE U 00€3)KHUPEHHOE MPEAMETHOE CTEKIIO
HAHOCAT KaIUII0 BOJIOMPOBOJAHOM BOJIbI, B KOTOPYIO BHOCAT MUKPOOMOJIOTMYECKON
netiel HeOOoIbIIOE KOJIMUYECTBO MaTepraia U3 MIOTHON WM KUIKON MUTaTeIbHON
Cpebl ¥ pa3MeIInBaoT. MUKpOOHYIO B3BECh Pa3Ma3biBalOT (PaCTATMBAIOT) METICH
[0 CTEKIY, T.€. JEJAKT Ma30K, KOTOPBIM BBICYIIMBAIOT B TOKE TEIUIOIO BO3AYyXa.
OUKCUPYIOTCS Ma3KH MHUKPOOPTaHU3MOB OOBIYHO TEPMHUYECKHUM CIIOCOOOM,
MPOBOJS CTEKJIO 2-3 pa3a uepes3 MmiaMs TOpEIKkd Ma3KoM BBEPX.

@uUKCUPOBAHHBIN Mpenapar MOCJIE IOJHOTO OXJIAXKICHUS OKpPAIIUBAIoT,
3aJIMBasi €ro MOBEPXHOCTh PACTBOPOM JIFOOOTO KpacuTess Ha 2-3 MUHYTHI ((DYyKCUH,
METUJICHOBAs CUHb, TEHIIMAHBHUOJIET). 3aTeM KpacUTelb C Ma3Ka CMBIBAETCS
BOJIONIPOBOJIHOM BOJIOWM, HWKHIOKO CTOPOHY IIpErapara BBITUPAIOT IOJOCKOU
(GUIBTPOBAILHOM OyMaru, BEPXHIOD OCTOPOXHO OOCYIIMBAIOT HA ILJIAMEHU
cnupToBKH. [Ipenmapar MOXXHO CHadana pacCMaTpuBaThb NMPU MajoM, a 3aTeM U
OOJIBIIOM YBEIMYEHUH 0€3 MOKPOBHOIO CTEKJIA UM C UMMEPCHUEH.

Jnsg wW3ydeHusT MUKPOOPraHM3MOB, KaK Ha MPWXKU3HEHHBIX, TaK H
(UKCUPOBAHHBIX Mpenaparax 4YacTo MOJb3YIOTCS MMMEPCHOHHOW cHucTemou. B
TOM clly4ae OOBEKTUB MHUKPOCKONA TOTPY>KaeTCsi B KaIlll0 UMMEPCHUOHHOTO
Macia. Tak Kak KOI(PQUIMEHT NPETOMIICHHS] €ro OJIM30K K IOKa3aTelro
MPEJIOMJICHUS CTEKJIA, TO BCE JIyYH OT UCTOYHUKA CBETA, COOMPAIOTCS B OOBEKTHUB.
OTO PEe3KO YBEIMYMBAET OCBEIICHHOCTbh U J1a€T BO3MOXKHOCThH 0OJiee OTUETIUBO
BUJICTh UCCIIENYEMBII OOBEKT.

MOP®OJIOI'UA U UTOJOTI'USA ITPOKAPHUOT.

PABOTA 2. MOP®OJIOT' I BAKTEPUIA.
[Lian 3ansTuys:
1.M3yuenue paznuuHbix GopM OakTepuil.
2. 3yuenue nBuxeHus: OakTepuil.
3. Okpacka 6akrepwuii mo ['pamy.

[Tpu uccnenoBaHUU PA3IUYHBIX MPENapaToB U3 U3BECTHBIX Cpel OOUTaHUS
MOKHO BCTPETUTh OaKTepuu, MPEACTABICHHBbIE KAaK OJHOKIETOYHBIMHU, TaK U
HUTYATBIMH M KOJIOHHAJNbHBIMH  (opmamu. Mopdonoruyecku OakTepun
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pa3IUYarOTCs MO CIEAYIONUM Tpu3HaKkaM: a) ¢popme; 6) BEITUYHUHE; B) B3AUMHOMY
PACIOJIOKEHUIO KIIETOK; T) MO0 HAJTUYHIO WJIM OTCYTCTBUIO JKTYTHKOB M KamcCyJ; 1)
M0 CIIOCOOHOCTHU K CIIOPOOOPA30BAHUIO U T. II.

[lo dopme kneTkn OakTepuu JAENAT Ha 3 TPYNIbL: I[IAPOBUIHBIE,
MaJI0YKOBU/IHBIE U U3BUTHIE.

IllapoBuanbie Oakrepuu - KOKkH. [llapoBujHble OakTepuu HE HUMEIOT
KTYTUKOB M HE 00pa3yroT crop. HampapiieHue miocKOCTH JeNeHHs KIETKH UTpaeT
ONPEAEISIONYI0 pOojb B 00pa30BaHMM MHKPOKOJIOHMH. BBIIENSAIOT cienyromnye
THTIBI MUKPOKOJIOHHM:

MuKkpokokKu - KI€TKA JACNSITCS B OJAHOM TIJIOCKOCTH, TMOCTE JIeJICHUS
pacnoJiararoTcs OAMHOYHO

Jluniokokku - Iociie AJIEHUS KJIETKU PacIiojararoTcs MOMapHO

Tempakokku - KIETKA JENATCS B JBYX B3aWUMHO IEPHEHINKYIISPHBIX
MJIOCKOCTSIX, 00pa3yIoTCs TPYIIIbI MO 4 KIETKU

Cmpenmokokku (Streptos — uenv)- KICTKU JI€JISATCA B OJHOM IIJIOCKOCTH,
MOCJIE JICTICHUSI KJIETKU OCTAIOTCS B LIETIOYKAX

Capuyunvt  (Sarcio— miwK)- KJI€TKU  ACHATCSI B TpEX  B3aWMHO
NEePHEHANKYIIAPHBIX IIIOCKOCTIX, 00pa3yloTCs MakeThl Mo 8 uin 64 KIIETKH

Cmagunoxoxkku (StAFyle — 2po30v) - KIETKU NCNATCS B HEOMPEACICHHBIX
HaIpaBJICHUSIX, O00Pa3ylT CKOIUJICHHWE KIETOK, HAllOMUHAIONIEe BUHOTPAIHBIC
rpo3au

Ian0uyKoBU/IHBbIE DAKTEPHH - 3TO caMas MHOTOUYUCIICHHAs] U pa3HOOOpa3Has
rpynmna 6akrepuid. [[nuHa KiIeTku kosebercs oT aecaThix nojiei 10 10 - 15 MxM u
OoJiee, TMaMETp - OT AECATHIX JoJiel 10 2 MKM. Paznnuarotcs MOpdOIOTUUECKH 10
BEJIMUMHE KJIETKH, OUEPTAHUIO €€ KOHIIOB, HATUUUIO WU OTCYTCTBUIO KI'YTUKOB, a
TaKK€ MO0 CIOCOOHOCTHM K cropooOpa3oBaHuto. Yamie Bcero ux JeisIT Ha
MOATPYTIIIHI:

bakmepuu (no Tpeyecku «bakmepuon» - Majgodka) - MATOYKOBUIHBIC
dbopmel. He oOpasyror cmop. JleneHue KIETKH TonepeyHoe. MoryT ObITh
COEIMHEHBI 10 JIBE KIETKH - [unnodaxmepuu v B uenu — Cmpenmoodaxkmepuu

Bbayunner - IlanouxkoBugHbie (HOPMBI, CHOCOOHBIE B HEOJIArOMPUATHBIX
yCIIOBUSIX (DOPMUPOBATH CTIOPHI.

[Io B3auMHOMY pACTOJIOKEHUIO KIETOK PAa3IMYal0T AUILUIOOAIMIUIBI U
CTpenTOOAIMILIIBI.

K rpynne nanoukoBuaHblXx npumbiKaroT Humuamuie d6axmepuu C nnvHOU
KJeTku 15 - 50 MkM, a Takke BETBUCTbIE (POPMbI MUKOOAKTEpUil

N3BuUTHIE 0AKTEPUM - W30THYTHIC MAJOYKU. XapaKTep M30THYTOCTH KIIETKU
MOXHO CpaBHMBATh C JUIMHOW BOJIHBL. [l0 CTemeHW M3OTHYTOCTH pa3iHYaroT
cienyroiue GopMsI:

Bubpuonwst - Koporkue najoyku, JUIMHOW 1-3 MKM, M30THYTHI Ha TOJIOBUHY
JUTHHBI BOJTHBI, HATOMHUHAIOT TI0 (popMe 3armsITyIo

Cnupunnet - [Tanoukn nmuHOM 15-20 MKM, M30THYTHl Ha MOJIHYIO JJIMHY
BOJIHBI, HATOMUHAIOT PACTSIHYTYIO JIATUHCKYIO OYKBY S
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Cnupoxemul - Toukue qiuHHbIE KieTkH, 20 - 30 MKM, ¢ OOJBIIUM YUCIOM

M3ri00B HAIIOMHHAOT PaCTAHYTYIO CIIMPAJIb, O6J'IaI[aIOT IMPOOOJIBHBIM ACJICHHUCM
KJIICTKH

e )
e %8 Bg

1.MUKPOKOKKM 2.QunnoKoxku 3.TeTpakokkun 4.CTpenToKOKKH

82

K
V7,

7.MlanoykoBUAHLIE

5.Capuunbl 6.Cradpunokokxu baxrepum 8.CrpenTobGakrepuu
<> D
p/ = . Qe ® =
9.Bauunns! 10.Baumnne! 11.Bauunne! .- 4
KNOCTPUAKANLHOIO | GauuNNsPHOro | NNeKTPUAWanbHOro
T™MNA TMNA TMNA 12.Bubpuonbi

fr.:,%vfk

13.Cnupunnoi 14.Cnupoxerl | 15.Muxobaxrepuu 16.HuTyatbie

47 AN

17.MoHOoTpUXM 18.lohoTpuxu AMbuTpuxu 20.MepuTpuxmn

ABH:KeHHe OAKTEePHId.

Y mogBwkHBIX ¢GopMm OakTepuil daime HAOMIOJAIOTCS JBa  BHJA
NIEpPEIBIKCHMUS:

1) Cronvzawee 0gudiceHue HEPAaBHOMEPHBIM BbIJICJICHUEM CIIU3U
(BcTpeuaerca y MUKCOOaKTepuil, [IMaHOOAKTEPHUIA ).

2) ITnasarougee nepedsuricenue ¢ NOMOWALIO IHCZYMUKOG — Hanboiee
pacnpocTpaHeHHbI TN JBWKEHUA. JKIyTMKM — OY€Hb TOHKHE OOpa30BaHMUS
nuamerpoM 10-20 HM, peako 10 60 HM (y CHOXKHBIX XTyTHKOB). KonudecTBo nx
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BappUpyeT OT OJHOro A0 Thicauu. [lo XapakTepy pacronokeHus KIyTUKOB
pa3InuyaroT CIeAYIOUE TUIIBL:

1) Monompuxu - IMEIOT OJTUH MOJIAPHBIN KI'YTHK

2) Jlogpompuxu — GaxTepun UMEIOT OJIMH ITy4OK )KT'yTUKOB

3) AmM¢pumpuxu - J[Ba  Tyuyka  OKIYTHMKOB  pAaCIOJOXCHHBIX  Ha
MPOTUBOIIOIOKHBIX MOJIFOCAX

4) Ilepumpuxu —BCcS TIOBEPXHOCTh OaKTEPHAIBLHOW KJICTKH IOKpPBITA
MHOTOYHCIICHHBIMU JKT'yTUKaAMU

Jnst u3ydeHrns MOpQOJOTUHM U JBWKEHHUS OaKTepUid MOXKHO HCIOJIb30BaTh
HACTOM W3 PA3IUYHBIX €CTECTBEHHBIX MaTepuaioB (Msca, pbIObl, HaBO3a, CEHA).
JIns uX TOpUrOTOBIIEHHS HEOOJBIIOE KOJMYECTBO MaTepHalla HW3MEJbYaloT,
N100aBIIIOT HEMHOTO MeJla U 3a1uBaroT Ha 2/3 oobema Bojoil. [locyny ¢ Hactoem
IIOMEIIAIT B TEPMOCTAT WIIM APYroe TEIJIOE MECTO Ha 3-5 nHEl. 3a 3TO BpeMs B
Cpelle HaKaIuIMBaeTCsl Macca pa3HOOOpa3HbIX OaKTEpUH.

M3 mnoayd4eHHOTO HACTOs TMapauielibHO TOTOBAT 2  Ipemapara -
NPWKU3HEHHBIN U QukcupoBaHHbIi. [lomyyeHHble mpenapaThl MUKPOCKOIUPYIOT
CHayaJia Ipy MaJioM, a 3aTeM U 0oJIbIIOM yBennyeHuu. [IpocMarpuBas npenaparsl,
JIeNaloT 3apUCOBKM W OO0palllaloT BHUMAaHHE Ha pPa3inudHylo ¢GopMmy OaKTepuil.
Haxonar kinetku okpyrion GopMbl - KOKKU. OJMHOYHBIE KOKKH - MOHOKOKKH, OHU
JensATCa B JIIO0OM IIOCKOCTH, HO cpa3y ke o00ocobistorcs. Kokku, KOTOpbie
JEJSTCS TOJBKO B OJTHOM IJIOCKOCTH M OOpa3yroT IPYIIBI U3 JBYX KJIETOK - 3TO
JTUTUIOKOKKH, M3 1I€JIOM LIENOYKH KJIETOK - CTPENTOKOKKH. Berpewarorcs rpynmbl
no 4 ocoOu - TETPAKOKKH, MO & 0coOed - capluHbI, MEJble TPO3/bs KIETOK -
cTaQUIOKOKKH. [l u3ydeHHs IapOBUIAHBIX (OPM JIydllle HCHOJb30BaTh
pa3nuYHbIe HACTOU, OCOOCHHO HACTOM MILIEHUYHON MYKH, UJIM YUCThIE KYJIbTYpPHI.

JI1st u3ydeHusl MaJlOYKOBUAHBIX OAKTEpHUl XOPOIIMM MaTepUaIoOM SIBISETCS
CEeHHOW HacToW. B Hem BcTpedaroTcsi GakTepuu, pa3iMyaroIIUecs MO BEIUYUHE,
HAIMYUIO U PACMOJOKEHHUIO >KTYTHKOB, CIIOCOOHOCTH 0Opa30BbIBaTh CIIOPBHI.
[TamoukoBUAHBIE TPEACTABUTENN, OOpa3ylolue CIOphbl B HEOIArompHUsSTHBIX
YCIIOBUSIX, Ha3bIBAIOT OanuiuiaMu. Kak v KOKKH, TaTOYKOBUIHbIE OAKTEPUU MOTYT
COCAMHATLCSA  TOMapHO  (OUIUIO0AKTEpUH), WM  O0Opa30BBIBATH  IICTIOYKH
(cTpentobakTepun).

N3Buthie (hopMbl OAKTEPHII MOXKHO BCTPETUTH NMPU H3YYEHHH MAa3KOB W3
HACTOSl HaBO3a, CTOSYEH BOJbI, 3yOHOro Hanera. B 3aBucumoctu ot (Hopmbl U
KOJIMYECTBA BUTKOB BBIJEISIOT: KOPOTKUE MAJTOYKU, U3TUO KOTOPBIX COCTaBIISAET
1/4 obopota crivpaniu - BUOPUOHBI, CHUPHUIUIBI - UMEIOIINE OJWH WU HECKOIBKO
BUTKOB, U CIIUPOXETHI, JUIMHHBIE U TOHKUE KJIETKH C KOJIMYECTBOM BUTKOB OT 5 110
200.

Jlnst m3ydeHus XapakTepa JIBIDKCHHUS OakTepwii MOXKHO MPHUTOTOBUTH
MPKU3HEHHO OKPAIICHHBIN Mpenapar 0akrepuii u3 ao0oro HacTos. st 3Toro K
Kamie HacTosl JOOABJISIIOT KpacUTENb HEUTPaIbHBIA KPACHBIM WM TOTOBST
HEraTUBHBIN TymieBbld mpemapaT. Ha o0mem TemHOM @QoHe Tymu OyayT
OTYETJIMBO  BHJHBI  JABWXKYIIMECS  HEOKpAIIGHHbIE  KIETKH  Pa3IUYHBIX
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MuKkpoopranu3mMoB. Haubonee ObicTpo mnepenBuUraromumMucs OynyT OaKTepuH,
UMEIOIME TOJIBKO OJHMH KI'YyTMK Ha IIOJMIOCE - MOHOTpUXH. OHHM JIBHXKYTCA
IpSIMOJIMHENHO. bonee MeIeHHO ABMXKYTCS aMPUTPUXH, UMEIOLIUE T10 JKTYyTHKY,
U J0(OTpUXH, MO IyYKy XIYTHKOB Ha CBOMX Moirocax. MejieHHee BCero,
OecropsIOUHO KYBBIPKAsCh, JBWXYTCS TNEPUTPUXH, PABHOMEPHO IO BCeEil
IIOBEPXHOCTH KJIETKH ITOKPBITHIC KTYTUKAMH.

Oxpacka mo I'pamy. Kak oauH W3 AMArHOCTUYECKUX MPU3HAKOB IIPU
ONpENENECHUN BUAOBOW MPUHAMJICKHOCTH OaKTEpUl CIY)KUT OKpacka HUX 10
['pamy. DOTO yHHMBepcalbHBIA CHOCOO OKpPAaCKH, IO KOTOPOMY BCE OakTepuu
JEeNSATCS Ha JB€ TPYNIbl: TPAMIIOJIOKHUTENbHBIE W TIPAMOTPULATEIbHBIE.
CrocoOHOCTh OKpammBaThCs MO ['paMy 3aBUCHUT TJIaBHBIM 00pa3oM OT
XUMHUYECKOTO COCTaBa M CTPYKTYpbl KJIETOYHOIO CTEHOK OaKTepHil U OOBIYHO
KOppEIupyeT ¢ UENbIM PSAOM JPYTuX MPU3HAKOB: XUMHUYECKUM COCTAaBOM
nuTorasMmel, conepxkanneM PHK u JIHK, uyBCTBUTENIBHOCTHIO K aHTUOMOTHKAM.

Ha oHO nipeiMEeTHOE CTEKIIO HAHOCAT 3 KaIljld BOABI, B KOTOPHIE TIOMEIAOT
pasHble KyJIbTypbl MHUKpoOpraHu3smMoB. OpHa WIM JBE U3 HUX JOJDKHBI OBITH C
U3BECTHBIM OTHOUIEHHEM K OKpacke mo I'pamy (Hampumep: JpOiOKU, CapLUHbI -
IPaMIIOJIOKUTENbHBIE, YKCYCHOKHUCIBIE OaKTepuu - TIPaMOTPULIATEIIbHBIE).
[Tocnennsisi - uccnenyemas KyiabTypa. ['OoTOBAT HeOousblue, paBHOMEpHbIE U
TOHKHE Ma3KH, UX BBICYIIHMBAIOT, GPUKCUPYIOT U Jajiee 00pabaThIBAIOT BCE Cpasy
onHOBpeMeHHO. DukcHpoBaHHbIE Ma3kKh oOKpammBawoT | % pactBOpoM
reHIUaHBuoNeTa B TeueHue 1-2 muayT. He mpombiBas Ma3ok BOAOW, HAHOCAT Ha
npenapat pactBop Jlroroms Ha 1-2 muHYTH (Masok uepneet). IIpemapar
oOpabarbiBatoT 96 % sTaHONOM B TEYeHMM | MHUHYTBI, a 3aT€M TILATEIbHO
IIPOMBIBAIOT BOJOM U JOKPAIIMBAIOT Ma30K pa30aBIECHHBIM PacTBOPOM (yKCHHA B
TeyeHne 2-3 MuHyT. I[IpombIBalOT BOAOW, BBICYIIMBAIOT HA BO3AyXE W
MUKpocKonupytoT. Ha mpenapaTe rpaMnoioKuTelbHble 0aKTepUH OKPaLINBAIOTCS
B CUHE-(DHOJIETOBBIH LIBET, IPaMOTPULIATENIbHBIE - B PO30BO-MAJIMHOBBIM.

PABOTA 3. 3AITACHBIE KJIETOYHBIE BKIIFOYEHM . CTIOPEIL.

[Inan 3ansaTus:
OOHapyKeHHUEe 3aMacHbIX KIETOYHBIX BKIIOUECHUN
a) BOJIIOTHHA, 0) TJIMKOTreHa, B) XKupa.
2. Okpacka cnop o meroay Ilemkona.

Martepuanbl U 000pyIOBaHUE: MHUKPOCKOI, OCBETHTEb, MPEAMETHBIC H
MOKPOBHBIE  CTEKJIa, MHUKPOOHMOJOTHYECKHE TETJIM, CHUPTOBKA, CIIHYKH,
KPUCTAJIM3aTOP C TOJCTaBKOM, MHUHLET, (UIbTpOBalbHasg Oymara, KpacHTENH:
pacTBOp (ykcuHa, MeTuUIeHOBBIM cuHUM 1o Jleddaepy (30 M HachIIEHHOTO
pactBopa, 1 Ma 1 % KOH B 100 Ma IUCTHIIMPOBAHHOM BOBI), pacTBOp JIrorosis
(7 v I, + 20 v KI na 100 mx Bogsr), pactBop Cynan III (0,1 r Cynana II + 20 mn
cnupra), 0,5 % pacTBOp HEHUTPAIBHOIO KPACHOr0, KyJIbTYpPbl APOAOKEH, S5-7
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JTHEBHAS KyJbTypa CEHHON MaJOYKH, a30T00aKTepa.

B pesynprare KHU3HENEATENBHOCTH B  KJIETKaX MHUKPOOPTaHU3MOB
o0Opa3yloTcs pa3HOOOpa3HbIE 3alacHble BKJIIOYEHUS, K KOTOPHIM OTHOCAT 3€pHa
BOJIIOTMHA, TpaHyJbl IJIMKOT€HA W TpaHylies3bl, Kamiu skupa. C OHOJOrnyeckomn
TOYKHA 3pPEHHSI ST BELIECTBA SIBJSIIOTCS SHEPrE€TUYECKUM 3allacoM KIETKH U
pacxoayeTcsi TOJAbKO TMpH HEOJarompuUATHBIX YCIOBUAX cpenbl. Bce Bub
BKJIIOUEHUM BBISIBIISIIOTCS CHICIIMAIBHBIMU ITUTOXUMUYECKUMU METOaMHU.

Y HekoTopeIXx OakTepwii mNpuU HEONATONPUSTHBIX YCIOBUSX CPEIbI
00pa3yroTCs CIOPbI, KOTOPhIE pacCCMAaTPUBAIOT KaK OJMH W3 JTAlOB B KU3HEHHOM
ukiae ki1eTku. OHM BO3HUKAIOT BHYTPH KIETKM U MMEIOT OBaJIbHYIO ¢opMmy. B
3aBUCUMOCTH  OT  TOJOKEHHMS  TOpbl  BBIACIAIOT  HECKOJIbKO  THUIIOB
cnopooOpazoBanus. [Ipu kimoctpuananbHOM THIE criopa (popMHpyeTcs B LIEHTPE
KJIIETKU, TpU IUIEKPUAUAIBHOM - Ha OJHOM H3 €€ KOHUOB. BBumy Manoi
IPOHUIIAEMOCTH MHOTOCJIOMHBIX O000JIOYEK CHOpbl OakTepuid HpU OOBIYHOMN
OKpacKe Ma3Ka He MpOKpaluBaroTcsa. [103TOMy uMX OKpalllMBaKT ClEUaIbHBIMU
MeToJlaMu, Harpumep 1o crioco0y [lemkosa M.A.

XO/ PABOTBI.

OOHapyKeHUE BKJIIOYEHUN.

Bonromun. Berpedaercss 'y OOJIBIIMHCTBA OaKTEpUil W APOXIKEH B BUAC
MEJIKMX 3€peH pa3iuuHod BemuuuHbl U Qopmbl. [Ipencrabmsier coboi
KOMILJIEKCHOE coeanHenne u3 nonudocparoB u PHK, mosromy sBasercs He
TOJIKO HWCTOYHHUKOM 3JHEPrud, HO W 3anmacoMm ¢ochopa U a3ora, KOTOpbIE
pPacxXoayrOTCsl TPU TOJOJAaHUM KJeToK. i1 ero oOHapyXeHus Ha MpeAMETHOE
CTEKJIO B KaIUI0 BOJBI IOMELIAIOT MCCIEIYEMbIE MUKPOOPIaHU3MBbI, JEJIA0T
Ma3oK, U (PUKCUPYIOT ero. Ma3ok KpacsT (pyKCHHOM, IPOMBIBAIOT BOJOH U, HE
BBICYIIIMBAsl, PACCMATPUBAIOT MOJI MUKPOCKOIIOM. 3€pHa BOJIFOTMHA Ha IIpernapare
OKpalINBAIOTCS B KPACHO-(MOJIETOBBIHN I[BET.

[ uxocen. B xiaeTkax MUKPOOPraHU3MOB MOT'YT HAKaIUIMBATHCS Pa3JIMYHBIE
YTIEBOABI: TIUKOTeH (PKMBOTHBIM Kpaxmall) W TpaHylse3a (KpaxmallionoJoO0HOe
BEUIECTBO). [JIMKOT€H MOXHO JIErKO OOHApyXHUTh Yy JPOXXKeH, a’poOHBIX
CIIOPOBBIX OAKTEpHii, a rpaHyje3y y aHa’poOHbIX Oaktepuil. [[ns srtoro k karuie
KyJIbTYpbl MMKPOOPTaHM3MOB Ha TMPEIMETHOE CTEKJIO [00aBJSIOT PacTBOP
Jlrorosig, MOKPHIBAIOT TOKPOBHBIM CTEKJIOM W MHMKPOCKOMUPYIOT. ['panyssi
IJIMKOTEHA Ha TMpernapaTe OKpalluBalOTCS B KpAacHO-Oypblid 1BeT. MOXKHO
NPUTOTOBUTh U (DUKCUPOBAHHBIA Ma30K, TOT/A OKpacKy pacTtBopoM Jlroross
npoBoAsT B TeueHue 30-40 cek, NpOMBIBAIOT BOJOM W, HAKPBIB ITOKPOBHBIM
CTEKJIOM, MUKPOCKOITUPYIOT.

Kuper.  Kak BKIIOYEHHS MOXKHO OOHapy>KUTh BO MHOTHX KJETKax
MHUKPOOPTraHU3MOB, OCOOCHHO B CTapblX KYJbTypax IpoioKed M a30ToOakTepa.
XKupoBble BKIIOYEHHS] HAKAIUIMBAIOTCS W TpPU OOUIBPHOM MUTAaHUHM KJIETOK
0e3a30THCTBIMH  BellecTBaMu. J[ns uxX OOHapyKeHHMs K Kamie CYCIEH3UU
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MUKPOOPraHUu3MOB A00aBsitoT Karuio peaktuBa Cynad I u MUKpOCKOMUPYIOT.
Kanunu >xupa npu 3ToM OKpaImBarOTCs B OPaHKEBO-KPACHBIN 1IBET.

PA3JIEJI 111 . KYJIBTUBUPOBAHUE MUKPOOPT'AHU3MOB.

PABOTA 4. METO/1bI KYJIbTUBUPOBAHUA MUKPOOPI"AHM3MOB.
CTEPWJIM3ALUA U CTEPWIBHBIM ITEPECEB MUKPOOPI"AHU3MOB.

[Iman 3ansaTys:
3HaKOMCTBO CO CBOMCTBaMHM U KiIaccH(UKalUed TMHUTATENbHBIX Cpel.
[TpuroroBneHne MUTATENBHBIX CPE/I.
3HaKOMCTBO ¢ MeToaMu crepuin3anuu. [loaroroska mabopatopHoit moCcyasl K
CTEpUIIM3ALIH.
CrepuibHBIN NepeceB KyJIbTYpbl MUKPOOPTaHU3MOB.

Martepuansl u obopynoBanue. Yamku Ilerpu, koHnueckue KonObl, MUMIETKH
Ha 1-2 M1, mpoOupKH, BaTa Ui IpoOOK, MapJsi, HUTKU, Oymara Juis oO0epThIBaHUS
NoCyJibl, MpoOupku co crepuwibHON cpenoit BITA (mpsimoit u kocoi arap),
MUKpPOOMOJIOTUYECKUE TETIAM M HUIJIbl, COUPTOBKH, CIIHUYKU, YUCTBIE KYJIbTYPHI
OaKTepHil.

IluTarenbHbIE CPEIBL.

Jns  wu3yyeHUs  OCOOEHHOCTEM  KU3HENEATENbHOCTH  pa3JIMYHBIX
MUKpPOOPTaHU3MOB, T.€. (DU3UOJIOTMUECKMX CBOMCTB, HX BBIPAIUBAIOT B
7a00paTOPHBIX YCIOBHSIX. BhIpanmBaHue MHUKPOOPraHM3MOB B J1a0OPaTOPHBIX
YCIIOBUSIX Ha3bIBAETCS KYJIbTUBUPOBAHUEM, a BHIPAIICHHBIE MUKPOOBI - KyJIbTYPOM.
KynbTypel MOTYyT COCTOSITH M3 PAa3JIM4YHBIX BHUJIOB MHUKPOOPTraHW3MOB M HX
Ha3bIBAIOT CMELIAHHBIMH, WM TOJIBKO U3 OJHOTO BUAA YACThIE. MUKpOOpPraHU3MBbI
OJTHOTO BHJA, BBIICICHHBIE W3 ONPEACICHHOIO WCTOYHHMKA Cpepl (MHILEBBIE
OPOAYKTHI, OPraHU3M KUBOTHOT'O, UEJIOBEKA U T.J.) HA3bIBAIOT IITAMMOM.

Cpenbl, wucnoib3yeMble B  Jaboparopusx s  KyJbTUBUPOBAHUSA
MUKpPOOPraHU3MOB HAa3bIBAKOTCS MUTATENBbHBIMUA. K HUM NPEIBSABISAIOT LEIbIN s
TpeOOBaHMIl: a) MOJKHBI COJIEPKaTh BCE HEOOXOIUMbIEC MUTATENIbHBIE BEIIECTBA
(a3oTHCTBIC, YIIEpOIHbIE, MUHEpPAJIbHbIC, BATAMUHBI) B JIETKO YCBOsAeMOn (opme,
0)I0JKHBI  ONTUMAJIbHO COOTBETCTBOBATh TPEOOBAHUAM MHUKPOOPTAaHU3MOB I10
BJIQKHOCTH, KHUCJIOTHOCTH, BSI3KOCTH, a’palMd H T.JA., B)IODKHBI OBITh
CTEpUJIbHBIMU U 00€CIIeYMBATh MOJIYYEHUE YUCTON KyJIbTYPhl MUKPOOPTaHU3MOB.

[0 KOHCHCTEHIMU MUTATENIbHBIE CPe/bl OBIBAIOT KUJIKUMH, TOTYKUIKUMHU
U IUIOTHBIMU. B cocTaB moclieTHuX BXOAST arap-arap, MoJiydaeMblid U3 MOPCKHX
BOJIOPOCJIEH, WM >KEIaTUH - OENIKOBOE BEIIECTBO >KMBOTHOTO IMPOUCXOMKICHHUS.
JloGaBieHne ©X K NHUTATEIbHBIM CpelaM BBI3BIBACT YIUIOTHEHHE Cpea 10
KOHCHUCTEHIIUU TUIOTHOTO TeJisl (CTYIHS ).

Ilo cocraBy mnOMTaTelbHBIE CpEObl JENSATCS Ha €CTECTBEHHBIE U
UCKYCCTBEHHbIE. B cOCTaB MepBbIX BXOAST HATypaJbHBIE MPOAYKTHI: MOJIOKO,
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oBOIIHM, QPYKThI, OTBap Msca, peiObl, kpyn. Ilociaennue e coctosAT u3 Habopa
pPa3IMYHBIX ~XUMHUYECKUX COCAMHEHHH (CMHTETHYECKHE) WJIM  COJepKar
XUMUYECKHME BellecTBA B  KOMOMHAlMM C  MPUPOJHBIMU  MPOAYKTaMU
(monmycuntetnueckue). K molyCHHTETUYECKUM OTHOCSAT MSICONENTOHHBIA OYIhOH
(MIIB), mssconentonusIit arap (MITA), 6060Bo-nnenToHHkIH arap (BI1A).

B 3aBucumocTH OT 3agad  MCCIENOBAaHUS KpPOME IMPOCTBIX CpEll,
UCIIOJIB3YEMbBIX Il  BBIPALIMBAHUS MHOTHX MHUKpPOOPTaHU3MOB, MPUMEHSIOT
ANIEKTUBHBIE H  AU(dEepeHINaTbHO-TUATHOCTHUECKUE CpPeIbl.  DieKmugHbie
(HaKOMUTENbHBIE) Cpelbl 00ECTIEYMBAIOT MPEUMYIIECTBEHHOE Pa3BUTHE OJIHOTO
BUJIa WA TPYIIIBI POJACTBEHHBIX MUKPOOPTAaHU3MOB W HEMPHUTOMHBI JJISI PA3BUTHS
npyrux. Vcmonp3yloT IS BBIACJIECHHS MHUKPOOPTaHM3MOB U3 MECT HX
€CTeCTBEHHOTO obutanusa. Hampumep, cpena it BEIpalliBaHUSI CEHHOM MaIOvKHy,
KapToenbHOM Tanouku, aszorodakrepa. /J[uggepenyuanvro-ouaznocmuyeckue
cpenbl ciykat Juisi TudQPepeHIIMPOBKH Pa3IMYHBIX BUIOB MHUKPOOPTAHU3MOB Ha
OCHOBAHMH PA3IMYUi UX OOMEHHBIX MIPOLIECCOB.

MeTobl cTepuan3alum.

Crepunu3anyeil Ha3pIBAETCS MOJHOE YHUUYTOKEHUE MUKPOOPTaHU3MOB U UX
CIIOp B MUTATENBHBIX Cpejax, Mocyie, MHCTpyMeHTaX. CaMbIM paclpOCTPaHEHHBIM
U HAQJACKHBIM CIOCOOOM CTEPWIM3AIMU SIBIISIIOTCS TPUMEHEHHEM BBICOKOM
TEeMIIepaTyphl - mepmuieckas cmepunuzayus. Ee mpoBoasr:

1. KunA4YeHUewm,

2 . TpOKaJIWBAHHEM B IJIAMCHH,

3. CyXHUM kKapow,

4 . HaACBIIIEHHBIM MAPOM TIO]] IaBIICHUEM,

5. TEKy4YHUM IapoM.

Xonoonass ~ cmepunuzayusi ~ TPOBOAUTCA  (PUIBTpOBAHMEM  yepe3
OakTepualibHbIe (PUIBTPBI, BO3JACHCTBHUEM pPa3TUYHBIX (HU3UUIECKUX (HAKTOPOB
(ynpTpaduosieToBble JIy4H, YJIbTPAa3BYK) WM XUMHUYECKMMU BEIIECTBAMHU
(antucentukamu). Crnoco®  BBIOMpPAIOT B 3aBUCMMOCTH  OT  CBOWMCTB
CTEpUIIM3YyEMOro OOBEKTA U LIeJIeH UCCIe0BaHuU.

[IpokanviBaHuE HA OTHE SBJISETCS CaMbIM PACIIPOCTPAHEHHBIM M OBICTPHIM
ciocoOoM cTepuin3aluy. Tak CTEpUIN3YIOT METIN U UIJIbI, IPEIMETHbIE CTEKJIa,
MEJIKUA UHCTPYMEHT.

Crepuianzanys CyXHM >KapoOM HCTOIB3YIOT ISl IPOOHUPOK, KOO, MUTETOK,
qamek [1eTpy U IPOBOIAT B CymmibHOM mikady mpu 150-170° B Tederue 2 gacos.
[Tocyny mpu 5TOM 3aBOpavMBarOT B Oymary.

Crepuianzaiivs HACBHIIEHHBIM MMaPOM IO/ JIABJICHHEM (aBTOKIABUPOBAHUE)-
SIBIISIETCS. OCHOBHBIM METOJIOM CTEPWIIM3AIMH MUTATEIbHBIX CPEI U MOCYIbl. DTO
caMblii HaJAEXKHBIA CHOCOO CTEpUIIM3alMM, KOTOPBIA OCYILECTBIAETCS B
aBTOKIaBax. OOpaboTKa MaTeprasna MPOBOIUTCS MpU n30bITouHOM naBiieHuu (0,5-
2 arM.) W TeMIeparype mapa 112-134°. Tlpu Takux YCIOBUSIX B JOCTAaTOYHO
KOpoTKHe CpokH (20-30 MUH) YHUYTOXKAIOTCA KAaK BEre€TATUBHBIC KJIETKH, TaK U
criopoBbie (POPMbI MUKPOOPTaHU3MOB.

Crepunu3alivio TeKyYHM TapoM TMPOBOAIT B KumIsATWIbHUKE Koxa wmm
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HE3aKPBITOM aBTOKIaBe mpu Temmeparype 100° mo 30-40 MunyT B TeueHme 2-3
JHEHN exxeqHeBHO. Takas cTepuin3anys Ha3blBA€TCs TaKKe JPOOHON U MPUBOJIUT K
HOJIHOMY YHUYTOXXEHUIO MUKPOOPTaHU3MOB.

[TacTepunuszanus sBISETCS OJAHUM M3 METOJOB CTEPUIM3ALMHU IHUIIEBBIX
npoAykToB. Mcmonw3yercs [uisi yHUUYTOXKEHUsT OECCIOpHBIX OakTepuil B
OPOAYKTaX, TEPAIOIIMX BKYCOBBIE KAauecTBa NpPH KUISYEHUU (MOJIOKO, NMHUBHOE
cycno m ap.). OcymiectBisiercs HarpeBanueM skumkoctd npu 60° B Teuenue 30
munyT nin 75-80° B Teuenue 10-15 MumyT.

XOJl PABOTHI.

[IpuroToBsieHUe NUTATENbHbIX cped. Jiig mnpurotoBieHue Haubosee
yIOTPEOUTENBHON TIIIOTHOM TuTaTenbHOU cpeabl BIIA B3BemmBaroT: menToH-1 T.,
caxaposa-2r., xjaopua Hatpu-0,5r., arap-arap - 1,5 r.. PacTBopsitOT KOMIOHEHTHI B
100 ma1 6060BOTO OYJIbOHA, TOOABISIOT ABYYTIECKUCIYIO COAY JI0 CI1a00 IICIOYHOM
peakuuu. [IutaTenpHyto cpeay pa3BapuBaroT J0 TEX MOpP, MOKA UCUE3HYT IJIOTHBIE
YaCTUYKH U KUJKOCTh CTAaHET OJHOPOAHOU. ['opsiuyro cpelly pa3inuBarOT B YalllKu
[leTpu, K0JIOBI UK B TPOOUPKHU.

[Ipy MpUrOTOBIEHUU SJIEKTUBHOW MUTATENBHON CpeAbl JIs BbIpAIIMBAHUS
ceHHOM manouku OepyT 15-20 r© ceHa M3 pa3HOTPaBbs, MEJIKO HaApe3alT U
3amuBaroT 200 Mi Bojabl, J00aBUB MmEenoTKy Mmena. Kumsartsat 15-20 mMunyT u
TrOpsIYMil CEHHOM OTBap pa3IMBaIOT B KOJIOKI ciioeM 1,9-2 ¢M, 3aKphIBaIOT BATHBIMU
npoOKaMi U TOMEIIAIOT B TEIUIOE MECTO JjIsi BbIpaluBaHus. Uepe3 Henemto
MOXHO OOHApY>XWUTh KaK MOJBHKHBIE ()OPMBI, TaK M KJIETKH CEHHOM MaJOYKU CO
CIIOpaMHU.

[lonroroBka mocynbl K crepunusanuu. Yamku lletpu v nunetku s
CTepUJIM3allMi 3aBopauuBatoT B Oymary. Yamky Iletpu kiagyr Ha cepenuHy
KBaJIpata u3 JucTa Oymaru, CTOpoHa KOTOPOTO paBHA 3 AMaMETpaM YalllKu U Kpas
3arubarT ¢ JBYX CTOPOH KBEpXy. 3areM oOpa3oBaBIIMECS JBa KOHIA
MOABOPAYMBAIOT BHU3 U BCTABIISIIOT OAUH B JPYTOM.

UuCTO BBIMBITHIE MUMNETKH 3aKPBIBAIOT C OJHOTO KOHIA KyCOYKaMU BaThl U
3aBOpPAYMBAIOT B TIOJIOCKU Oymaru. bymaskHbie MakeThl ¢ MOCy10M MOAMKUCHIBAIOT U
NepeIaroT JIA0OPAHTY JIsi CTEPHIIM3AIUU CYXUM KaPOM.

CrepuIbHBIA _TepeceB KyAbTypbl. MCHONB3ylOT 171 KyJIbTHBUPOBAHUS
YUCTBIX KYJIBTYp, OMpPEACNICHUS HX (U3UOJOTHYECKUX CBOMCTB (OTHOUIEHHE K
KHUCJIOPOAY, UICTOUHMKAM TUTAHUS U Ap.). B 3aBUCMMOCTH OT 3a/1au MCCleI0BaHuUs
¥ BHUJA NMUTATEIbHON Cpelbl TPUMEHSIOT Pa3IMYHbIe METOJbI MOCeBa KYNbTYP.
OnHako, OCHOBHBIM TIPaBUJIOM SBJISIETCS COOJIOJICHHE CTEPUIIBLHOCTH, T.€.
MpEeOTBpAIICHUs BO3MOXKHOCTH 3arpsi3HCHHs MaTepuanga MU Cpeibl APYruMu
MUKpoopranusmamu. [Ipu rmepeceBe 4YMCTOM KyJbTyphl Ha CBEXYIO IUIOTHYIO
Cpelly BBIMOJHSIOT CIeAyIomue onepamnun. bepyT nBe mpoOUpKU B JIEBYIO PYKY H
JIep’KaT TOPU30OHTAIBHO, MPaBOW PYKOW BBIHUMAIOT MPOOKH, OOXKHUTAIOT Kpas
POOUPOK U OOOXIKEHHYIO TMETII0 BBOJSAT B MPOOUPKY C KYJIbTYypOH U, 3aXBaTHB
4acTh MaTepualia, IEPEHOCIT B MPOOUPKY co cBexkel cpenoi. [loceB MoxkeT ObITh
ClIeNlaH IITPUXOM Ha KOCOW arap Wiu YKOJOM Ha mpsiMoil arap. IIpoOku v KOHIIBI
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POOUPOK TOCIIE TIepeceBa 00KUTAIOT U 3aKPHIBAIOT OJTHOBPEMEHHO. O0XKUTAIOT 1
netiu. [IpoOupku cHAOXKArOT ITUKETKAMH C YKa3aHHUEM KYJIBTYphI, JaThl IEPECeBa,
(baMHITUH CTYICHTA U TIOMEIAIOT B TEPMOCTAT JJIsl BhIPAIIMBaAHUSL.

KoumpoavHnuvie onpocwl u 3a0anust 015 camocmosmensbHol pabomel.
Yro 03HAUYALT MOHATHE: KyJbTUBUPOBAHUE MUKPOOPTAHU3MOB,
KyJIbTypa, YMCTasi U CMEIIaHHas KyJIbTypa, IITaMm?
Yrto Takoe mUTaTeIbHBIC CPEIbI, KAKIM TPEOOBAHUSM JOJKHBI
YIOBIIETBOPSTH, TUIHI MUTATEIBHBIX CPE?
B geM cymHOCTE METOOB CTEpUIM3AIIAN?
3anoyiHUTE TAOJIUILY:

Tabnuna 3.
Crepunuszyembli Meton Pexum
MaTepral CTEpUIIN3aLNU CTEpUIN3aLuU

5. Kak nomy4aroT u nepeceBaroT YUCThIE KYJIbTYPbI?

PABOTA 5. BbIIEJIEHUE MUKPOOPI'TAHU3MOB 13 IIPUPOTHBIX
NCTOYHHUKOB B UUCTVYIO KYJIBTYPY. OIIMCAHUE bAKTEPUAJIbBHOU
KOJIOHHUU.

[Inan 3auaTys:
3HAKOMCTBO C METOJOM HaKOIMUTEIBHBIX KYJIBTYD.
3HAaKOMCTBO  C  METOAOM  BBIACIEHUS  YUCTBIX  KYJBTYpP
MHKPOOPTraHU3MOB.
N3ydeHne KynbTypallbHBIX CBOMCTB U30JIMPOBAHHON KOJIOHUH.
CrepuibHBIA  MEpeceB  MHKPOOPraHW3MOB Ha  NOPOOUPKU €O
CKOILICHHOM arapoBOi Cpeaoil.

Matepuanbl u obopynoBanue. Yamku [letpu ¢ BbIIETEHHBIME U3 KaKOTO-
aM00 MCTOYHMKA W30JUPOBAHHBIMU KOJOHHSIMH MHKPOOPTAHU3MOB, CIIUPTOBKH,
CIIUYKH, TIPETapoBaIbHbIC Wb, TPOOUPKUA CO CKOIICHHOW MUTATEIHLHON CPeoi,
MUKPOOHOJIOTUYECKHE TIETIH, IMHEUKHU, PACTBOP METHJICHOBOW CHHHU.

B npupoie MUKpOOpraHu3MBbl BCTPEUYAIOTCS B BUE OMOIIEHO30B, COCTOSIIINX
W3 MHOTUX BUAOB. /{151 M3y4eHUS] MUKPOOPTaHM3MOB HEOOXOANMMO MUMETh YHUCTHIE
KYJbTYPBI, COACPIKAITUE TOMYIISIIUA MUKPOOOB OHOTO BUA. BBIIETICHUIO YUCTHIX
KyJIbTYp MHUKPOOPTaHU3MOB W3 MPHUPOIAHBIX MCTOYHHUKOB OOBIYHO MPEAIISCTBYET
MOJIYYCHUEC HAKOMUTEIBHOW KYyJbTYypbl. MeETON HAKOMHUTEIBHBIX KYJIBTYp OBLI
pazpaboran C.H.Bunorpaackum u M.beitepuakom.

Hakxonumenvnou  Ha3bIBAIOT  KyJIbTYypy, B KOTOpPOW MpeoOiagaroT
MUKPOOPTaHU3MBI  OJHOH 9SKOJOTro-Tpouyecko Tpymmbl. HakomuTenbHYyIO
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KyJbTYpy TMOJYy4YaloT IyTEeM BBhICEBA NPOOBI M3 €CTECTBEHHOTO WMCTOYHMKA Ha
971eKMUBHYI0 TUTATENbHYIO Cpelly, KOTOpas M0 XUMHUYECKOMY COCTaBy (MCTOYHUKU
C, N, P, S u ap.) u ¢usudeckum cBoictBam (pH, vMoHHasi cuiia) ciocoOCTBYET
pPOCTY MHMKPOOPTaHU3MOB ONPENEICHHON Tpymmbl, a s JIpYyrux MHUKpPOOOB
ABJIIETCSI HEOJIAronpUsTHON. DJIEKTUBHOCTh MOKHO CO3[aTh TAKXKE YCIOBUAMHU
BbIpalllUBaHUs (TeMmIeparypa, CBET, COJEpKaHHE KHUCIOpOAa) U BHECEHUEM
OTIPEJICTICHHBIX areHTOB (MUKPORJIEMEHTHI, aHTUOMOTUKH, aMUHOKHCIIOTHI), JTHOO
OTCYTCTBUEM B Cpe€lie KaKuX-Tu00 KOMIOHEHTOB. Kak mpaBwiio Ha NpakTHKE
WCTOJIB3YIOT )KUJKUE HAKOIIUTEIbHBIE KYJIbTYPHI.

Hucmuie Ky1bmypbl MUKPOOPTaHU3MOB BBIACIISIOT U3 HAKOIIUTEIbHOU KYJIb-
TYpbl HECKOJTbKUMH METOJAMH:

* METOJOM ITOCJIENOBATENbHBIX pa3BencHui. llpu 3TOM Tpymoemkom
MeTo/ie OaKTepUalIbHYIO CYCHEH3HIO Pa3BOAST CTEPWIBHOW CpeloH, J10OHMBAasCh,
4YTOOBI B psAly MOCIEA0BATEIbHBIX Pa3BEACHUI TOCTUYD TAKOTO, TJ€ YK€ HET pocTa
MUKpoOoB. Torma cuutaror, 4To B MOCHEAHEN MPOOUPKE, T/Ie HAOIIOAaeTCs POCT,
coJiepKajiach OJJHa MUKpPOOHast KJIETKa.

* BBIJICJICHUEM OT/IEJIBHBIX KJIETOK C IOMOIIBI0O MUKPOMAaHUIYJISITOPA.
meronoMm P.Koxa Ha mmoTHo# muTtarenbHol cpene. [Ipu atoM mpody
Y3 HAKONUTEJIIBHOM KYyJIbTYPhl PABHOMEPHO pACHPEACISAIOT IO MOBEPXHOCTU
3aCTBIBIIEH IUIOTHOM NHUTATEIbHON cpeabl B yamku Iletpu (MOBEPXHOCTHBIN
IIOCEB) WJIM CMEIIMBAIOT C PACIUIABICHHOW NHUTATEIbHOM cpenoil (riryOMHHBIN
noces). PazmMHOXKasiCh, OaKTepUU al0T HAYaa0 BUIUMBIM HEBOOPYKEHHBIM IJ1a30M
M30JIMPOBAHHBIM JIPYT OT ApPYra KOJIOHMSIM, KaXAas W3 KOTOPBIX MPEICTABISET
co00# MOTOMCTBO OJTHOM KJIETKHU.

Ecnmu mpu merone Koxa HMCHonb30BaTh 3JIEKTUBHBIE CPENbl, TO MOXHO
COBMECTUTh CTAJMU MOJIYYEHHS] HAKOMUTEIbHOW KYJIbTYPHl U BBIICICHUS YUCTOU
KyJbTypbl. B HacTosiuie BpeMsi Ha MPAKTUKE JIA BBIACICHUS YUCTBIX KYJIbTYP
MHUKPOOPTaHU3MOB U3 IMPUPOAHBIX HMCTOYHUKOB HCHOJNB3YHOT Meron Koxa ¢
AIIEKTUBHBIMU TJIOTHBIMU CPEIAMMU.

*

XO PABOTHI.

Kosionuu, BbIpOCHIME HA TOBEPXHOCTH IUIOTHOM NUTATEIBHOM CpEIbl B
gamku [letpu, MUKPOCKONUPYIOT U OMUCHIBAIOT Mopdosoruto Oaktepwit. s
ATOTO TOTOBSAT MPUKU3HEHHBIN OKpaIIeHHBIN METUJICHOBBIM CUHUM TIpernapar.

3aTeM ONMCHIBAIOT KYJIbTYPAJIbHBIE CBOKWCTBA M30JIMPOBAHHON KOJIOHUU IO
cXeme:

a) pasmepbl kosionuu (10 Mm u Oosiee B nuamerpe - kpymnHas, 1-10mMm -
CpeIlHssl, HE MIPEBBIIIAET 1| MM - TOUEeUHas );

0) dopma konoHuu (Kpyriasi, Kpyrias ¢ (ECTOHYATBHIM KpaeMm, Kpyrias C
BaJIUKOM TIO Kpar, PU3OUIHAS, C PU3OUIAHBIM KpaeM, ameOouHas, HUTEBUIHAS,
CKJIaJ{yaTasi, HepaBWIbHAs, KOHIIEHTPUYECKAsI, CIIOAKHAsA);

B) PO MIIh KOJIOHUU (M30THYTHIN, KpaTepOOOpa3HBIN, MIIOCKUH, BBIMYKIIBIH,
BpacTarOUIUi B arap, KarieBUAHBIN, KOHYCOBUIHBIN);

') Kpail KOJIOHUH (TJIaIKUii, BOJHUCTBIM, 3y0OUaThli, JOMACTHBIA, BOPCUCTHIH
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BETBUCTHIN);

1) TOBEPXHOCTh KOJIOHUU (TJ1a/Kasi, epoxoBarasi, ckiaayaras, Oyrpucras);

€) ONTHYECKHE CBOMICTBa (Mpo3payHas, MPOCBEUYMBAIOIIAs, HEMpO3payHasi,
Osiectsiias, MaToBasi, PIyopeciupyomias);

) 1IBET (TPSA3HO-0€IbIN, OCIbIi, )KeIThIN, YSPHBIM, KPAaCHBIN U JIp.);

3) CTPYKTypa KOJOHHMHM (OAHOPOJHAs, MEIKO- WJIM KPYIMHO3EpHHUCTAs,
IJIeHYaTas, BpacTarolas B arap, JIErko CHUMAIOIIAsCA UIJION ¢ arapa);

M) KOHCUCTEHIMS (MacIsSHUCTas, TeCTOoOOpa3Has, CIM3UCTas, Ccyxas,
IJIOTHAsI, KOXKUCTAas);

K) TIOBEPXHOCTh OOpaTHOW CTOPOHBI KOJIOHMHM (paccMaTpUBaeTCi C
oOpatHoil ctoponsl yamku I[letpu). Ormeuaror 1Ber, Auddy3u0 MUTMEHTOB
Cpely, XapakTep MOBEpXHOCTH;

J1) 3anax KOJIOHUH (3€MIUCTBINA, 3(OUPHBIA, PPYKTOBBII U T.11.).

[Ipoussectu CTEPUJIbHBII nepeces M30JIUPOBAHHON KOJIOHUH
MUKPOOPraHU3MOB Ha NMPOOUPKU CO CKOIIEHHOM IMJIOTHOM MUTATENbHON Cpenou.
Ha cnenyromem 3aHSATUM ONPEACNSIOT YUCTOTY BBIICIEHHON KYJIBTYpPHI 10
xapakTepy pocrta. Eciin Ha BceM MpOTSKEHUU IMITPUXa POCT PaBHOMEPHBIN, 0€3
BUJIMMBIX BKPAIUICHUH, KYJIbTYpy CUMTAIOT YUCTOMH.

JIist 94uCTON KyJIbTypy MHUKPOOPTaHW3MOB OMPENEISIOT (PU3NOIOTHUYECKUE
CBOMCTBa (OTHOLIEHME K KHUCIOpPOAYy, Hucnosib3dyeMble HCcTOUHMKH C, N,
nOTpPeOHOCTh B (pakTOpax pocTa U T.J.) U OMOXMMHUYECKHE CBOMCTBA (IIPOMYKIIUS
KHCJIOT, ()E€pPMEHTOB, AMUHOKUCIOT U T.J.), MIOCJIE YEro MPOBOIAT ONpPENeTICHUE
TaKCOHOMUYECKON MPUHAJIEAKHOCTH BBIJIETIEHHOTO MUKPOOPTaHU3Ma.

KonmponvHuvie sonpocol u 3a0anus 0ns camocmosmensvHou pabomai.
B yeM npenmymiecTBo METO1a HAKOMUTENBHBIX KYJIbTYp?
Kakne meToabl BbIIEIEHUS] YUCTBHIX KyJIbTyp Bbl 3HaeTe? Kakol U3 HUX yalie
UCIIOJIb3YETCS B IPAKTUKE?
Kakue mpuzHaky HEOOXOUMBI JIJIsi XapaKTEPUCTUKH KYJIbTYPaJTIbHBIX CBOWCTB
M30JIMPOBAHHBIX KOJJOHUH MUKPOOPTaHU3MOB?

PA3JIEJI IV. OKOJIOI'USA MUKPOOPI'AHU3MOB.

PABOTA 6 . MUKPO®JIOPA TTOYBBI.

[Tnan 3ansTHS:
OT60p NOUBEHHOW MTPOOBI U MPUTOTOBJICHUE PAa3BEICHUM.
[ToceB MOYBEHHOM CYCIIEH3MH HA MUTATEIbHBIE CPEIBI.
[TonacueT YMCIEHHOCTH TOYBEHHON MUKPO(IIOPHI.

Matepuasbl u obopynoBanue. byp wim coBok, kKoiba C pacryiaBiICHHOW U
oxnaxaennorn go +50° C murarensHoi cpemoii (KAA, MIIA, BITA); na oany
MOYBEHHYIO TIpoly - 1 komba ¢ 99 M cTepusbHON BOJOMPOBOJAHOW BOIBI U 3
poOupKu ¢ 9 Mt Bojbl, 4 cTepuibHbIC MATIETKH (Ha 1-2 MuT), 2 CTepUIIbHBIC YaIKU
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Iletpu, CIUPTOBKY, CIUYKH.

[TouBa siBnsieTCst HanboJiee OIArONPUSITHON MO CPABHEHUIO C BOJOU U BO3Y-
XOM Cpeloy il pa3BUTHS MUKpoOpraHu3mMoB. [louBy 0OBIYHO paccMmaTpuBaroT
KaK CJIOKHYIO FETEPOrCHHYID CHUCTEMY MHUKpoOcpeld. MUKpOOpraHu3Msl,
pPa3BUBAIOIINECS HA TOBEPXHOCTHU IMOYBEHHBIX YACTHUI] U BHYTPU HHUX, HAXOJATCS B
COBEPLIEHHO Pa3HbIX YCIOBUSX IO a’paluu, BIAXKHOCTH, Temneparype, pH cpensl,
KOHLEHTpauuu cyoctpaTtoB. COOTBETCTBEHHO, B Pa3HbIX MHKPO30HAaX IIOYBBI
OJTHOBPEMEHHO MOTYT HPOTEKaTh MPOTHUBOMOJOXHBIE IPOLECCHl KPYroBOpOTa
OounoreHHbIx 3neMeHToB. 1o 90 % MOYBEHHBIX MUKPOOPTaHU3MOB aJCOPOUPOBAHbI
Ha TBepAod (a3e TOYBbI, OPraHUYECKHX OCTATKaX, KOPHSAX pACTEHUHU.
Pacnipenenenrie MUKpOOPTaHW3MOB [0 MOYBEHHOMY MPOQGUII0 COOTBETCTBYET
COJICP)KAaHUIO0 OPraHWYECKHX BeIecTB. UMCIEHHOCTh M KayeCTBEHHBIA COCTaB
MUKPOOHOTO KOMILJIEKCA ITOYBBI 3aBUCHUT OT THIIA IOYBBI, OT CE30HA rojia (BJIMsSHUE
TEMIEPATYPbI, OCATAKOB, PACTUTEIILHOTO OIaja), a TakKe OT TUIA PACTUTEIBHOIO
LI€HO3a (BJIMSIHME KOPHEBOM 3KCCYJAllMd U KOPHEBOI'O OI1aJ1a), B arpoleH03ax - OT
arpOTEXHUKHU BO3/EIBIBAHUS KYJIBTYD.

CyliecTByIOT ~ pa3iuyHble  CIOCOOBI  OMPENENIEHHWs  YHUCIEHHOCTH
MHUKpPOOPraHU3MOB B ITOYBE:

Mertoa npsiMOro mojacyera mnoja MUKPOCKOIIOM.
Meroa y4yeTa YHMCIEHHOCTH IMpPHU NOCEBE HAa IUJIOTHBIE MUTATEIbHBIC
cpeanl (darmeunslii Mmetosr Koxa).

[Ipu npsMoM mojacYEeTe KJIETKM OKpPAIIMBAIOT KPACUTEISIMH, YTOOBI
OTJIMYUTH UX OT YACTHIL MOUYBbI. OJJHAKO PE3yNbTaThl MOJYUYarOTCS 3aBBIIICHHBIMU,
T.K. IPOCUYUTBIBAKOTCA W KUBBIC, U MEPTBBIC KJIETKU. PaznuuuTh MX IO3BOJISET
JIOMHUHECLIEHTHas: MUKpockonusd. [Ipu noacuere moj 31eKTPOHHBIM MUKPOCKOIIOM
MOJTy4YaroT ropas3io 0oJiee BICOKUE PE3yNbTaThl, T.K. YUUTHIBAIOTCS 0oJjiee MEJKHE
(bopMBL.

[Ipy wucnonab30BaHMM METOJAA BbIpAIMBAHUS HAa MUTATEIBHBIX Cperax
ONPEIENSIOT KOJIMYECTBO KUZHECTIOCOOHBIX 3a4aTKOB (OaKTepHii, ciop, 0OpbIBKOB
MULETHUs). YHUBEPCAIbHOW CpEIbl, BBIIEISAIONINE BCE MHUKPOOPraHU3MBI, HE
CYILIECTBYET, T.K. MOTPEOHOCTH HUX Pa3HOOOpa3Hbl U YACTO MPOTHUBOMOJIOKHBI.
[ToaToMy i1 XapakTEpUCTUKA MHUKPOOHOTO KOMIUIEKCA MOYBBI HCIOJIb3YIOT
pa3iMyHble DJIEKTUBHBIE MUTATENbHBIE CpPEIbl, HAa KOTOPBIX BBIPACTAIOT
y3kocnenuanusupoBannpie Tpynnbl (MITA s ammonudukaropo, KAA s
UMMOOMIIN3aTOPOB a30Ta, cpena Yameka i rpuboB, cpena [mibras s
HUTPUPUKATOPOB, cpema JDmOM s a3oTrobakTepa, cpeaa [eTumHcoHaA st
LEJTIOJIOJIUTUKOB | T.1.).

Jnsa ananmu3za MHUKPOQIIOpPHl OTOMPAIOT CPEAHIOK Mpo0y TMOYBBI C
UCCIENyeMOTO YydYacTka 1o auaroHamu B 4-5 toukax. [louBy otOuparor
CTEepUJIbHBIM OypOM HWJIM COBKOM C  OMNpEACNIEHHOW TIJIyOMHBI, CHSIB
NpEeABapUTENIbHO 2-X CAHTHUMETPOBBbIM BepXHUU cioi. OOpas3ipl MoMenarT B
CTepUJIbHBIE OAHKU WM MOJIUAITUIICHOBBIE MMAKETHI U aHAJTM3UPYIOT B TOT K€ JEHb.

22



XOJl PABOTHI.

O160p 1po6bl. OTOOpaATH CPEAHIOI0 MPOOY C UCCIEAYEMOI0 y4acTKa BECOM
He MeHee 1 kr. Xopolio nepemeniaTth Mo4By, oTo0parh KpynHbeie kopHu. HaBecky
Mo4YBbl 1T mepeHectu B kKoyOy ¢ 99 M crepuiabHOit Boasl (pasBeaenue 1:100 umu
10?). KonGy mepeMelnaTh BpAIATEIbHBIM ABIDKCHAEM, HE IOMYCKas HAMOKAHMS
BaTHOM TpoOku, B TeueHue 10-15MUHYT, JaTh OTCTOSATCA KPYMHBIM MOYBEHHBIM
yacTuiaM 1-2MUHYTHI.

[IpurotoBiaeHue  pa3BeA€HUs. 3aT€éM  I[PUTOTOBUTH  MOCIEIYIOLIUE
pa3BefieHHs: 1 MII CyClieH3MH BHECTH B MPOOUPKY € 9 MII BOJBI, XOPOIIO MepeMe-
mate (pasBegenne 10°), u3 mocmemHeil HpOGHPKH BHOBb OTOOpaTh | Mt
CYCIICH3MH M BHECTH B CIEIYIOLIYI0 HIPOOHPKY ¢ Bomoil (passemenme 107), sty
OTIEpPAIIUIO IOBTOPUTH €1lIe pa3 (pa3BelecHUE 10™).

Kaxaplii pa3 HEOOXOAMMO HCIOJI30BaTh HOBYIO CTEPUIILHYIO MUMETKY IS
oTOO0pa 1 coOM0AaTh IPaBUiIa CTEPUIIBHOCTH: KOJOBI OTKPHIBATh HA MUHUMAJIbHOE
BpeMs, MPOOKM Ha CTOJI HE KJIACTh, NMHUIETKH BCKPHIBATH OBICTPO, HE Kacasich
pykaMu HuxHero koHia. Konby npunepkuBath JI€BOM PYKOii, MPaBOil BHIHUMAIOT
mpoOKy (3aKuMasi ee MEXy MU3HMHIIEM U JIAJOHBIO) U JIepKaT mumneTky. Padorty
YKeIaTeJIbHO TPOBOUTH BIBOEM BOJIHM3HU IJIAMEHU CITUPTOBKH.

Iposenenne mocea. M3 passegenust 10° HOBOM MHUIETKOH 0TOOPaTh 1 M
CYCIIEH3UH U BHECTHU B IYCTYIO CTEPWIbHYIO YaliKy lleTpu. Yamiky moiaHOCTBIO HE
OTKpBIBAaTh, a TOJBKO CJIETKA CIABUHYTh KpPBIINIKY BOJU3M CHUPTOBKU Ha
MHUHHMMAJbHOE BpeMs. 3aTeéM B YallKy C BHECEHHOW NOYBEHHOM CYCIIEH3UEH
samuth 20-25M1 Harpertoit i oxraxaenHoit 10 50°C muTaTenbHOl cpempl (Tydire
KAA) u oCTOpo)XHO TmepeMelmaTh BpallaTeJbHbIMU  JIBIDKCHHSIMU — Ha
TOPU30OHTAJIbHOM MoBepXHOCTH. llociie 3acThiBaHUs CpeAbl YallKd MOJIUCATh
KapaHJalloM MO CTEKJy Ha KpbIUIKE, MepeBepHYTh (YTOOBI M30€KaTh MOIMagaHus
Ha TOBEPXHOCTb CpeJbl KOHACHCaTa), 3aBEpHYTh B Oymary M TMOCTaBUTh Ha
uHKyOarmio B Tepmoctat mpu 28°C.

Uepe3 Henmenmo MOACYUTATh Pe3yJbTaThl oOmbiTa. PaboTy mnpoBoasT, HE
oTKpbIBas vamiky [letpu. [[s 3TOTO Yanku npocMaTpuBaloT ¢ OOPaTHONW CTOPOHBI
B MPOXOJAIIEM CBETE€ W KapaHJalllOM [0 CTEKIY OTMEYalT MNpPOCUYUTAHHbBIC
KOJIOHMU. Eciii KOJOHMI MHOro, AT YalllKy Ha CEKTOpa W MIPOCUUTHIBAKOT
KOKIBI CEKTOpP OTIEIbHO, pe3yidbTaThl CyMMHUpPYIOT. Haumbonee TodHbIE
pe3yibTaThl JOCTUTAIOTCS MPU MOCEBE U3 TAKOr0 Pa3BEACHMS, YTOObI Ha YallKH
BBIPOCIIO OT 50 10 200 xomonwmit. st yepHO3eMa 3To pasBeneHue 107, wist cepoit
JIECHOM TOYBHI - MEHBIIIEE.

[Toxcyer BBIPOCHIMX KOJOHHUM. YYET KOJHUYECTBA MHUKPOOPTaHW3MOB
MPOBOJIAT MO YHUCITY BBIPOCHINX KOJIOHUH, CUMTasA, YTO OJIHA KOJIOHMS pa3BUJIaCh U3
OJIHOM KJIETKU WJIU CIIOPBI, 10 (hopMyJie:

Axn

X= , Tnae X - KOJIMYECTBO KJIETOK MUKPOOPTaHU3MOB B 1T ChIpoil
m

TTOYBBI,
A - 91CJI0 KOJIOHUH Ha YallKe,
N - COOTBETCTBYIOIINE Pa3BEICHMUS,
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M - 00bEM TTOYBBI, BHECECHHOH B YAlIIKY.

Cnegyer NMOMHHUTb, YTO Ha ONPENENECHHON Cpele YYUTHIBACTCS JIHUIIb
HeOoJpIass yacTh mouBeHHOM Mukpodiopsl (0,1-10%) ¢ cooTBeTcTBYIOIIUMU
MUTIEBBIMU TTOTPEOHOCTSIMH, JIJIST XapaKTEPUCTUKH BCETO0 MUKPOOHOTO KOMILIEKCA
UCIIOJIB3YIOT HA0Op JIUArHOCTUYECKMX Cpel IS BaXXHEHIIMX  HKOJIOTO-
TPOPUIECKUX TPYIIIT MEKPOOPTAHU3MOB.

Pe3ynpTaThl ombITa CBOAATCS B TAOIHUITY.

Tabmuna 4.
YucneHHocmb NO48eHHbIX MUKPOOp2aru3Mos Ha cpede (KAA,MIIA).
Bun Bapuant Yucno YucneHHOCTh
ITOYBBI OITbITa KOJIOHMH Ha Yalllk€ | MUKPOOPTraHU3MOB B
IT MOYBEI

Konmponvnuvie sonpocul u 3a0anus 0ns camocmoamenvHou pabomel.
B uem 3akmouaercs cnenuduka TOYBBI Kak Cpeabl OOWUTaHMUS s
MHUKPOOPraHU3MOB?
Kaxue MeToapl HCIIONIB3YIOTCS JIA MOCUeTa MOYBEHHON MUKPOQIIOPHI?
Kaxkue sxonoro-rpodudeckue rpyrmbl KOMILUIEKCa MOYBEHHBIX MUKPOOPTaHU3MOB
BbI 3HaeTe?
Kax otOupaetcst mouBeHHas npooda?
Kakue mpaBuia CTEpUIBHOCTH HEOOXOIMMO BBIMOJHATH MPU MPUTOTOBIICHUU
pa3BeJECHUI MOYBEHHBIX CYKIIECCUI U MTOCEBE HA MUTATEIbHBIE CPEJIbI?
Kak 3aBuUCHT COCTaB M YHCICHHOCTh IMOYBEHHBIX MHUKPOOPTaHU3MOB OT THIIA
MTOYBBI?
B Teuenun kakoro ces3oHa roja B TOYBE HAOJIOAAETCSd MaKCHUMasbHas
YUCJIEHHOCTh MUKPOOPTaHU3MOB?
Kak Bnuser Tum ¢QuTolieHO3a W arpoTEXHUKA BO3JEJIBIBAHUS KYJIBTYPHBIX
pacTeHUll (BHECEHME MUHEPAIbHBIX yIOOpEHMI, pBIXJIEHHWE, TOJMB) Ha
MUKPO(hIOpY MOUYBHI?

PABOTA 7. MUKPO®JIOPA BO/IbI.

[Linan 3ansTHS:
OT60p IPOOBI BOJBI U IPUTOTOBJICHUE Pa3BEICHUM.
[ToceB Ha TUIOTHYIO TUTATENBHYIO CPEIY.
[Toxcuer YMCIEHHOCTH MUKPO(DIOPHI BOJIBI.

Matepuainbl 1 o6opyaoBanue. [IpoObl cTOsiuEH U MPOTOYHOM BOJBI, HA OJIHY
poOy BOJIBI - 2 MPOOUPKU C 9 MJT CTEpUIIBHON BOJIBI, 3 CTEPUJIbHBIC MUMETKHU Ha 1
M, 1 crepunbHas mnycras dyamika Iletpu, cnupToBKa, CHUYKH, Koiba C
pacruiaBiIeHHON U OXJIaxAeHHOU arapu3oBaHHoU cpenoit (MITA umu BITA).

Boga sBnsercs OGmaronpusTHONW Cpenoil sl pa3BUTHS MHUKPOOPTaHU3MOB.
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Yem BbIIIE COAEpXKAHUE PACTBOPEHHBIX B HEW OPraHWYECKUX BEIIECTB, TEM
OoNbIlle ¥ YUCICHHOCTh MUKPO(IOPHL. B OTKPBITBIE BOIOEMBI OpTraHUYECKHE U
MUHEPAIBHBIC BEIIECTBA TOMAIAIOT CO CTOKAMHU OBITOBBIX M MMPOMBIIIICHHBIX BO/I,
B pe3y/ibTaTe CMbIBAa TOYBBI U yA0OpeHui ¢ momeil. Ilporeccsl ecTecTBEeHHOTO
CaMOOYHMIIEHHUS TTO3BOJISIIOT TMOAJCPKUBATh IKOCHCTEMY BOJIOEMa, OJIHAKO 3THU
BO3MOXKHOCTH HE OecmipesiennbHbI. [InTheBas Boga MpOXOaUT PSJl CTaAUNA OUYUCTKU U
KOHTPOJIUPYETCS TO CAaHWTApHBIM  HOpPMaM, BKIIOYas W  MMAaTOTEHHBIX
MUKpoOpranu3MoB. KitoueBasi Bofa MpakTUYECKU CTEPUIIbHA TTOCIIE €CTECTBEHHON
bunbTpa yepes movBy.

J1J1s 5KOJIOTUYECKON XapaKTEPUCTUKHU 3arpsi3HEHUS] BOJOEMOB UCTIOIb3YeTCS
NOHATHE O 30HAaX CanpoOHOCTHU: OJUrocanpoOHas 30HAa  COACPKHUT MaJlo
OPraHUYECKUX BEIIECTB, KOJUYECTBO MUKPOOPTraHU3MOB cocTasisieT oT 10 1o 10°
B 1M, me3ocampoOHasi 30Ha Ooisiee 3arpsi3HEHAa OPraHWKOW, 3/1eCh MPOXOMIST
TPOIECCHI A9POGHOTO OKHCIICHHUS, KOJTHIECTBO MUKPOOpraHm3MoB g0 10° B 1w
nojgucanpoOHas 30Ha HaubOosee 3arpsA3HEHa, 3/eChb MPOXOAIT MPOLECCHI
aHa’pOOHOTO  COpaXMBaHWUS OPraHUKH, COMPOBOXKIAIONIMECS  BBIJCICHUEM
CEpOBOIOPOLA, aMMHAKA, METaHa, ComepxkuTcs Gomnee 10° Gakrepmii/mi.

Muxkpodiaopa Boabl pa3zHOOOpa3Ha, B OCHOBHOM OHa MpEJCTaBIcHA
canpouTamMu, HO MOTYT BCTpPEYaTbCs U  MATOTEHHBI (XOJICPHBI BUOPHUOH,
Tu(do3HbBIE, JU3eHTepuiiHbIe OakTepun u T.A.). B KadecTBe mokazaress
BO3MOYKHOTO WH(HIIMPOBAHUS BOJABI HCIIOIB3YIOT KOXH - WHACKC (KOJMYECTBO
oaxtepuii Escherichia coli - kumeuno mamouku - B 1M1 BOJIB).

XO/ PABOTHI:

OtoOpath poObI BO/IbI (cTostueit, MPOTOYHOM,
BOAONPOBOAHOMN ). I IpUroToBUTH psin pa3BeAeHuil mpod, s 3Toro 1M mpoObl
BHECTHU B NMPOOUPKY € 9 MJT CTEPUIIHOM BOJIbI, XOPOILIO NEPEMEIIATh OCTOPOKHBIM
MpoIyBaHHEM BO3ayXa 3 mumerku (passepenme 1:10™1). M3 storo passemeHus
IPUTOTOBUTH CJIEAYIOIINE aHAJIOTMYHBIM CIIOCOOOM.

Kak npaBuiio, 1J1s1 BOAOIPOBOJIHOM BOJIBI ITIOCEB MPOU3BOIAT U3 Pa3BEACHUS
10, s mpotounoit - 107, st crostueii - 10 1 Gomee. 1M1 Hy)KHOTO pa3BeICHHS
YUCTOW IIUIETKOM BHECTM B IYCTYK) CTEpUWIbHYK 4amky Ilerpu, wyamky
NOANUCATh KAapaHJAIIOM IO CTEKIy Ha Kpbllke. 3aremM 3amuTh 20-25mi
pacriaBieHHbld U oxyaxaeHHo cpeasl (MITA wmm BITA). Kaxaeiii pas
UCIIOJIb30BaTh HOBYIO CTEPUJIbHYIO MHUIIETKY, paboTaTth ¢ COOJIOJIEHUEM IMpPaBUII
CTEpUJILHOCTHU: OTKPBIBaTh MPOOMPKY HA MUHUMAJIbHOE BpeMs, MPOOKHU Ha CTOJ He
KJIaCcTh, 4Yamku [leTpu He OTKpBIBATH MOJTHOCTHIO, & JIUIIb CJIETKA CIABUHYTh
KpbIIKy. Bcio paboTy jkenarenbHO MNPOBOAWTH BABOEM BOJU3M IJIAMEHU
CIIUPTOBKHU. YamKy OCTOPOXKHO IIEpEMELIMBAIOT, Bpallas Ha POBHOWU
TOPU30HTAJIbHOM MOBEPXHOCTH.

[locne 3acTeiBaHUs CpeApl YallKW MEPEBOPAYMBAIOT M IOMEIIAIOT Ha
uHKy6anuio B Tepmoctat mpu 28°C.

Ha crnenyromeM 3aHSATUM OPOBECTH IOACYET BBIPOCIIUX KOJOHUW, HE
OTKpbIBas. 4amky. J[Ji1 3TOro 4Yamku NpOCMaTpUBaIOT C OOPAaTHOW CTOPOHBI B
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MPOXOJAILEM CBETEC M KapaHIalloOM II0 CTEKIIy OTMEYAalOT IIPOCYUTAHHBIC KOJTOHUU.
Ecnn xononuit MHOTI'0, ACJIAT YalIKy Ha CCKTOpa U IIPOCUYUTHIBAIOT Ka}KI[BIIjl CCKTOp
OTACIIBHO, PEC3yJabTAaTbl CYMMHUDPVYIOT. Haubosee Tounbie PE3YIBbTAThI JOCTHUI'AKOTCA
IIPU TIOCEBE U3 TAKOT'O Pa3BEJICHUS, YTOOBI Ha Yalike BEIpocsio oT 50-200 KoJIOHUH.
Y4yer KoIM4ecTBa MUKPOOPTaHU3MOB IIPOBOJAT II0 YHCIY BBIPOCIINX
KOJIOHUH pa3BUIaCch U3 OJJHOIO MHUKPOOHOTO 3ayaTtka, o gopmyiie:
X= Axn

, Tae X - KOJIMYEeCTBO 3a4aTKOB MUKPOOPTaHU3MOB B | MJI BOJIBI,

A - 4HUCII0 KOJIOHUH Ha YalllKe,

N - COOTBETCTBYIOIIEE Pa3BE/ICHUE,

M - 06beM TTPOOBI, BHECECHHBIN B YAIIIKY.
Pe3ynbpTaThl OIbITa CBOJAT B TAOJIUILY.

Tabmuna 5.
Yucnennocmov 800HOU Mukpoduopul Ha cpede (MIIA, BIIA).
Bun uccnenyemoit KOJINYECTBO YUCIICHHOCTh
BOJIbI KOJIOHU U MHKPOOPraHU3MOB B 1M1

BOJIEI

Konumponvhvie 6onpocwl u 3a0anus 015 camocmoamensHol padomei.
Oxapakrepu3yite AeJeHUE BOJI 110 30HaM canpoOHOCTH.
Yem oTiinyaeTcst pa3BUTHE MUKPO(IIOPHI MOBEPXHOCTHBIX BOAOEMOB?
Kakne nCTOYHHKM 3arps3HEHNs BOIOEMOB BbI 3HAETE?
KakoBa poib MUKpOOPTraHM3MOB B CAMOOYHILIEHUH BOJOEMOB?
Pacckaxxnure 0 CaHUTapHBIX HOPMAaX MUTHEBON BOJBI?

PABOTA 8. MUKPO®JIOPA BO3/JYXA.

IInan 3anaTus:
[ToceB MUKPOOPTraHU3MOB K3 BO3AyXa METOJIOM IPSIMOr0 OCAKICHUS
(mo Koxy).
[Toxcuer yncieHHOCTH MUKPOGIOPHI BO3AyXa.

Marepuansl U o6opynoBanue. CtepuiabHble Yamku IleTpu, ciupToBKa CO
CIIMYKaMU, KOoJji0a C pa3orpeTor U OXJIKICHHOU J10 50°C arapM30BaHHOU Cpeliou
(MIIA wnnu BITA).

Bo3ayx siBiasieTcss BpEMEHHOM Cpeiol CYIEeCTBOBAHUS MUKPOOPTaHU3MOB,
3aHECEHHBIX C TOBEPXHOCTH MOYBBI ¢ MbUIbID. CocTaB MHUKPOQIIOPH BO3AyXa
3aBUCUT OT CE30Ha Troja, OJM30CTH HACEJIEHHBIX IYHKTOB, TeorpaduyecKux
ycioBuid. Hanbonee 3arpsi3HeH Bo3ayX HaJ TOPOJIaMU B JIETHEH MEPUOJ, a TAKKE B
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3aKPBITHIX TOMEIICHUSX C OOJIBIIMM CKOIUICHUEM JtoJe. BoJbIIMHCTBO
MHUKpPOOOB B BO3JlyXe campo(UThl, HO MOTYT BCTPEUYaTbCS M MATOTCHHBIC BUJIBI.
CaHHTapHBIM TI0Ka3aTeeM BO3IyXa SBISETCS 0OIIee YruciIo MUKpo6oB B 1v°. [l
OLICHKM OOCEMEHEHHOCTH BO3JyXa MCHOJB3YIOTCS JIBE€ TPYMNbl METOIOB:
acnupalroHHble (IIPOMYCKAHHWE OMpEeNeICHHOr0 00beMa dYepe3 CIelualbHbIe
GUIbTPH) M CENMMUIIMOHHBIE (OCAXJACHHE MHMKPOOPTaHW3MOB M MBUIMHOK Ha
MOBEPXHOCTH CPEJIbI MO ACUCTBUEM CHUIIBI TSHKECTH).

XOJl PABOTHI.

Pa3znute arapuzoBanHyro mnurarenbHyo cpeaxy (MITA wmm BITA) B
crepuwibHble 4amku Ilerpu. Ilocne 3acTeiBaHus cpenbl 4YallKy OTKPBITH B
UCCIIETyeMOM MecTe (B JIabopaTOpUH, HA YIIHIIE) HA SMUHYT. Y CTAHOBJICHO, UTO 32
SMUHYT Ha | IM" TOPU3OHTAIBHONW MOBEPXHOCTH IPU OTCYTCTBHUH BETPA OCEHAET
CTOJIbKO MUKPOOOB, CKOJIbKO UX cojepxkutcs B 101 Bo3ayxa. [locie moceBa yaiiku
3aKPBITh, OAMKCATH U [OMECTHTh B TepMoctaT mpu 28°C B IEpeBEpHYTOM BHJIC
(Bo u30exaHue MomnagaHusl Ha TOBEPXHOCTh CPE/Ibl KOHJIEHCATA C KPBIIIKH).

Ha cnenyromeM 3aHATHM MOJYUTATh KOJMYECTBO BBIPOCHIMX Ha YallIKe
kojionuit. [logcuer mpous3BOAUTH, HE OTKpPHIBAS YAIKW, Ha MPOCBET C OOpaTHOM
CTOPOHBI, OTME€Yas KapaHJalloM II0 CTEKJIy NOJCYMTaHHbIE KOJOHUU. Eciu
KOJIOHUM MHOTO, pa3JeiIuTh YalllKy Ha CEKTOpa, MOJACUUTATh B KAXJOM CEKTOPE, a
pe3yJbTaThl CYMMHPOBAT.

PaccuuThiBaTh MUKPOOHYIO OOCEMEHEHHOCTh BO3/yXa, CUMTAsl YTO Kaxkaas
KOJIOHUSI BO3HUKJIA U3 OJIHOM KJIETKH WIM cropbl. M3MepuTh nuameTp 4Yauiku
[letpu u paccuuTarh €€ MmiIomaab. YUCIEHHOCTh MUKPOOPTAHU3MOB ONPEIEISIOT
o ¢opmyiie:

_Ax100x1000 Ax10*
T osx10 S

A - 4HCI0 KOJIOHMI Ha YaIlKe,

S - mnomane yarku [letpw,

100 - mepecuer Ha 1am?

1000 - mepecuer Ha 10001 = 1m?,

10 - mepecuer Ha 1.

1o pe3ynapTaTaM ombITa 3aMOJTHUTH TAOIUILY.

; TIe X - KOJUIECTBO MUKPOOOB B M BO3/1yXa,

Ta0mnumna 6.
Yucnennocms Mukpoghnopwi 6 o3oyxe.
BapuanT omnbiTa YHCI0 KOJOHUM Ha YHCJICHHOCTh
YallKe MHKPOOPTaHH3MOB B 1M

BO3TyXa

KonmponvHuvie sonpocul u 3a0anus 015 camocmosamenbHou padomeol.
Kak mnpousBecTH MOJCYET KOJMYECTBA MHUKPOOOB B Im® Bo3ayxa? Kakue
METO/IbI JIJIs1 3TOTO UCIIOJIB3YHOTCS?
Kakumu (aktopamu ompepensercs coctaB MUKpPOQIIOpbl BO3/lyXa Ha pa3HOU
BBICOTE, B Pa3HbI€ CE30HBI r0a, HaJl TOPOJIaMH, B 3aKPBITHIX TOMEIICHUSAX ?
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PABOTA 9. MUKPOBMOJIOTUYECKUI AHAJTN3 TIUIEBBIX
[IPOJIYKTOB.

1 l1aH 3auaTus.
MukpoOuoaoruueckoe UcciaeoBaHue MsIca U MSICHBIX IIPOTYKTOB.
MukpoOroa0oruueckoe UCCciae0BaHue MOJIOYHBIX IPOIYKTOB (ChIpa).

Marepuainsl u o6opynoBanue. CBexxuil Cblp (THMa TOJUIAHJICKOTO), CBEXKEE
MSICO, CKaJIbIIeNb, TMPEAMETHBIC CTEKJIa, MHUKPOCKOI, PAacTBOP METHJICHOBOTO
CUHETO, KIOBETa, IPOMBIBAJIKA, CIUPTOBKA, GUIHTPOBAIIbHAS Oymara.

OpgHuM U3 BaXKHEHIIMX IIOKAa3aTeNe KayecTBa MHUILEBBIX MPOIAYKTOB
ABJIAETCS COAEp)KaHWE B HUX MHUKPOOpPraHm3moB. Eciau mnuineBble MNpPOAYKTHI
XpaHATCS B YCIOBUSIX, CHOCOOCTBYIOUIMX Pa3MHOXEHUI0 MHUKPOOPIaHU3MOB, TO
colepKaHue MHKPO(QJIOphl PE3KO BO3pacTaeT. OITO yXYALIAeT KadyecTBO
MPOJYKTOB, TaK KaK pa3BUTUE MHUKPOOPTaHU3MOB JAPYTUX Tpynn (THUEHUS),
CHOCOOCTBYET HM3MEHEHMIO BKyca M BHEIIHEro BHja mnpoaykra. Kpome Toro,
MPOIYKTHI 3apaK€HHbIE MATOTEHHBIMU MUKPOOPTaHU3MaMHU, OMACHBI U KaK (hakTop
pacripocTpaHeHuss ~ WHQEKIMOHHBIX  3a00JICBaHUM. Muxkpobuonocuueckue
nokaszamenu ONPEAENAIOTCS B MHMKPOOMOJOTHYECKMX JabopaTopusx Ha BCeX
JTanax nepepaboTKH U MPOU3BOACTBA TOTOBBIX IPOTYKTOB.

OOHIENPUHATEIM CaHUTAPHO-MUKPOOHOIOTHUYECKUM TOKA3aTeIeM KauyecTBa
MUUIEBbIX MPOAYKTOB, SBISETCA MUKPOOHOE YUCIO W HAJIUYUE CaHUTAPHO-
MOKa3aTelIbHbIX MHUKpoopraHu3moB (Oaktepuun rpynmsl Esherichia). MukpoOHoe
YUCJIO - 3TO OOHIee KOJUYECTBO ME30(PMIbHBIX a’3pOOHBIX M (PaKyJIbTaTUBHO-
aHa’pOOHBIX MHMKPOOpPraHu3MoB B Ir wmm 1min nmpoaykra. OOiiee KOJIUYECTBO
MUKPOOHBIX KJIETOK B €JMHMIIE 00beMa MM MacChl MOKHO OINPEAEIUTh MPSIMbIM
1oJIcYeToM (1107 MUKPOCKOTIOM) WJIM METOJIOM IoceBa (yaiieyHbiii Metoq Koxa).

Msico 310pOBOrO CKOTa HE COAECPKUT MHUKpOOpraHu3moB. Ecam wmsco
XpPaHUTCS TOPH KOMHATHOM TEMIEpAaType, B HEM HAYMHAIOTCS THHJIOCTHBIC
MpoILIeCChl, TpeodIaname MUKPOQIOPO SBISIOTCS MAJIOYKOBUIHBIE a’pOObI
(Bacillis subtilus, B.mycoides, Proteus vulgaris) u ana’po0sr (Clostridium
putrificus, Cl.sporodenes).

JlomycTUMBIN ypOBEHb OOILET0 KOJIWYECTBA MUKPOOPTraHHU3MOB B MsCE HE
6oxee 510° B 1T mpoayKra.

B ocHOBe chipojenus Jexar CI0XKHbIE OMOXMMHMYECKHE TMPOLECcChl, B
KOTOPBIX OCHOBHAs POJIb MPUHAIIEKUT MOJIOYHOKUCIOMY U TIPOITMOHOBOKUCIOMY
opoxxenuto. [To crenenu pacTBOpeHUsI MOJIOYHOTO OesKka (Ka3eruHa) ChIpbl AT Ha
TBEpJble U MsITKUe. TBepible ChIPBI IEAT HA KPYNHbIE (IIBEHIAPCKUNA, COBETCKUA)
U MeJKkue (roJuIaHCKui). B 3akBacKy JJIs KpYITHBIX CBIPOB BXOJST MAJOYKOBH/IHBIE
MOJIOUHOKHUCJIBIE M  MPONUOHOBOKUCIBIE OakTepuu (MOcieqHue o00pas3yroT
YTIEKUCIIBIN Ta3, BbI3bIBasg 00pa3oBaHWe KPYMHBIX "Tia3koB" B chipe). B 3akBacky
JUTSL MEJIKMX CBIPOB BXOJSIT MOJIOYHOKHUCIIBIE CTPENTOKOKKH (00pa3yrome MeIKkue
"rmazku" B cbipe). [lopokM mpH NPUTOTOBIEHUM ChIpa  ONPENEISIOTCS

28



MPUCYTCTBHEM B MOJIOKE TOCTOPOHHEH MHKPOQIIOPHI: KHUIIEYHON MaIOUKH,
OaxTepuii poma Clostridium, MUKpOMHUIIETOB.
XO/ PABOTBI.

®dnamOupoBaHbIM  (00OKEHHBIM B IIJIJAMEHHM CIIUPTOBKH) CKajbIleIeM
cpe3aTh TIOBEPXHOCTHBIA CIIOM ChIpa. 3aTeM OTpe3aTh TOHKHHA KyCOYEK ChIpa H
IUIOTHO CAABUTH €T0 MEXAY ABYMS CyXHMH YHCTHIMH TPEAMETHBIMH CTEKIaMHU.
[TomydeHHBI OTIIEYaTOK BBICYIIUTh HA BO3AyXe, 3aQUKCUPOBATH HAJl TUIAMEHEM
CIIUPTOBKH, OKPACUTh METHJICHOBBIM CUHUM.

[Ipy MUKPOCKONMUPOBAHUHM KPYMHBIX CHIPOB HA OTIEYATKE BBISBIISIOTCS
MaJI0YKOBHIHBIE (DOPMBI MOJIOYHOKUCIBIX U MPOMUOHOBO-KHUCIIBIX OaKTEpHid, pr
MUKPOCKOITUPOBAHUH MEKUX CHIPOB - MOJIOYHOKHCIIBIC CTPENTOKOKKH.

Jlnst  mpUTOTOBJICHUS OTHedaTka wsca (raMOUpOBAaHHBIM CKaJIbIICIIEM
BBIPE3al0T HEOOJBIION KyCOYeK Msca W3 TMOBEPXHOCTHOTO CJos. BHyTpeHHEH
CTOPOHOM TPUKIAABIBAIOT K TOBEPXHOCTH YHUCTOTO MPEAMETHOrO CTEKJa.
[Ipenapatbl moACYIMIMBAIOT HA BO3AyXe, (UKCUPYIOT HAJl MJaMEHEM CIUPTOBKH,
OKpAIIUBAIOT METUIICHOBBIM CHUHUM.

B npemapare u3 cBexxero Msca B IOJIE 3PEHUS BCTPEUAIOTCS €AMHUYHbBIC
KOKKM. B mpenapare u3 Mmsica, HENPUTOAHOTO B MHINY, KOKKH OTCYTCTBYIOT,
npeo0iaaloT  MaJOYKOBUIHBIE  (QOpPMBI, BCE  TMOJE  3PEHUS  YCESHO
MHUKpPOOpPTraHU3MaMHu.

3apucoBaTh U MOAMKCATH MPETIapaThl.

KonmponvHuvie sonpocol u 3a0anus 0ns camocmosmenvHou pabomai.

Kakue cymecTByr0OT MHKPOOHOJIOTHUECKHE IIOKA3aTeNId IHIIEBBIX
IIPOIYKTOB?

[To xakuM MUKPOOHMOIOTHYCCKUM ITOKA3aTEIISIM OIICHUBAIOT KauyeCTBO
MSCHBIX MTPOJTYKTOB?

[Ipensioxxute Mephl MO MPEIOTBPAIICHUIO THUJIOCTHBIX MPOIIECCOB B
Msice.

MukpoopraHu3Mbl KakuX TPYMI BXOASIT B COCTaB 3aKBaCOK JIJIst
MPUTOTOBJICHHSI TBEPIBIX U MSITKUX ChIpoB? Yem ompexaensercs oOpa3zoBaHuE
"rnaskoB" B ceipe?

PA3JAEJI V. IPEBPAIIEHUE MUKPOOPI'AHU3MAMU
BE3A3OTUCTBIX OPTAHUYECKHUX BEHIECTB.

MukpoopranuaMbl - TreTepoTpodbl MOTYYAIOT SHEPTUI0 JJI MPOLECCOB
KU3HEIEATEIbHOCTH 32 CUET OKUCIICHUS] OpTaHUYECKUX coeAnHeHu. OHU Urparot
BAXKHYIO pOJIb B KPYTOBOPOTE YIriepoja B MPUPOAE, MUHEPAINU3YS OpraHU4YeCcKue
OCTaTKU. AdpOObI OKUCIISIOT OpraHUYeCKUe coenuHeHus (CyocTpaT) 10 KOHEUHBIX
OPOAYKTOB - YIJIEKUCIOrOo Ta3a MU BOAbL. AHa’poObl OKHCIAIOT CyOCTpar B
OECKHUCIIOPOIHBIX YCIOBHUSX, 0Opa3yss HE J0 KOHIIA OKHCJICHHBIX MPOIYKTHI,
CoJlep KAl €Ille 3HAYMTENbHBIA 3amac >SHEPrud. ODHEPreTHYECKUH BBIXOJ
aHa’pOOHOTO OKHCIEHHUS TOpa3f 0 HWXKE, YeM IpPU TOJHOM OKHUCIUTEIbHOM
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pacmane BemecTB. B pesynbrare OpoxkeHHs 00pa3yloTcs pa3sHOoOpa3HbIe
IPOIYKTHI, 3TO 3aBHCUT OT NPUPOABI CyOCTpata M BHAa MHUKPOOPTaHH3MA.
[Ipomecc OECKUCIOPOAHOTO OKHUCICHHS OPraHMYECKHX CyOCTpaToOB Ha3bIBACTCS
bpooicenuem. B 3aBUCUMOCTH OT KOHEUYHBIX MPOAYKTOB pPAa3lIMYalOT BUJIBI
OpOKEHUS: CTUPTOBOE, MOJIOYHOKHUCIIOE, MACISTHOKHCIIOE.

PABOTA 10. 3BHAKOMCTBO C BO3BYAUTEJIAAMU CIITMPTOBOI'O
BPOXEHMUA.

Inan 3agaTus:
MUKPOCKONTMYECKUE HUCCIAEAOBAHUS MHUKPOOPTaHU3MOB CIIUPTOBOIO
OpOXKeHUS.

Marepuaibl U O6ODVI[OBaHI/IC. HeKapCKHe APOXKIKHM, MHKPOCKOII C
HOIICBGTKOP'I, MI/IKpO6I/IOJ'IOFI/I‘-IeCKI/I€ I[ICTIIK, PaCTBOP (bYKCI/IHa, IIOKPOBHBIC H
MMpCaAMCTHBIC CTCKIIA, CaJ'I(l)CTKI/I, KIOBCTaA AJIA IIPOMBIBKH.

CrnuproBoe OpOXKCHHME BBI3BIBAIOT JIPOXOKEBBIE TpuObl poma Torula,
Saccharomyces, Shizosaccharomyces, a Takxe IJIeCHEBbIe IpHObI poga Mycor u
Oaktepun Zymomonas mobilis, Erwinia amylovora u ap. CymmapHo mpoiiecc
CIIMPTOBOTO OPOKEHUS BBIPAKACTCS CIIEIYIONUM YPaBHEHUCM:

C6H1206 —> 2C2H50H + 2C02 + 130 Kmx

B mpoMBITIUIEHHOCTH JJ1s1 TIPOIECCOB XJICOOMEUEHUs UCTIONIB3YIOT TPOXKKHU
Saccharomyces cerevisiae, Sacch.vini. JIpoxxu - ¢akyJabTaTUBHBIE a’poOObI, T.C.
IIPU adpaliuu OCYIIECTBIISIIOT TMOJHOE paclieruieHne cyOcTpara, a B aHadpPOOHBIX
yCIOBUSIX - TpoTekaer mnpouecc OpoxkeHus(dpdexr Ilactepa). KymnbTypHbie
JPOXKU BBIBEACHBI M3 JWKUAX IyTEM JIATEIbHOW cenekuun. OHU CIOCOOHBI
BBIJICPKMBATh OOJIbIIME KOHIIEHTpanuu crnupra B cpeae (mo 15%), oOpasys
MEHBIIIE TTOOOYHBIX MPOAYKTOB. B XieOoreueHnn HCIONB3YIOT OO0pa3yOIIUics
VIAEKUCIBIA  Ta3 s TOMHATHS TecTa. B mpupome APOXOKH — IMTHUPOKO
pacnpocTpaHEHbI Ha TOBEPXHOCTH SITO/I, TUIOJO0B, OBOIIICH.

XO/ PABOTBI.

[IpuroroBuTh mpenapar 'pasznaBieHHas Kamuisl' U3 CYCIIEH3UM MEKAPCKUX
apoxokell. MOXHO MOAKpacuTh MpernapaT pacTBOPOM (yKcuHa sl JIydilen
KOHTpacTHOCTU u300pakeHus. KynbTypHble ApOXOKH MPEACTaBISAIOT CcOO0M
KpPYITHBIE OKPYTJIbIE KIIETKH, MHOTJA CrPYIIIHPOBAHHBIE MO HECKOJIBKO IITYK B
crapoi KynbType. B mnpemapate moryt BcrpewaThes aukue apoxoku Candida
(YITMHEHHBIE Y3KHE€ KIJIETKH), YTO CBHUJETEIbCTBYET O 3arps3HEHUM HCXOJHOM
KyJbTYpbl. 3apUCOBaTh U MOANUCATh Ipenapar.
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PABOTA 11. 'OMO - U TETEPO®EPMEHTATHUBHOE
MOJIOYHOKUCIIOE BPOXXEHUE, XAPAKTEPHCTHUKA ITPOLECCOB,
BO3bY IUTEJIN.

[Linan 3ansTuys:
MUKpOCKONUYECKOe U3YYEHHUE MHUKPOOPTraHU3MOB MOJIOYHOKHUCIOTO
OpoxeHust: a) roMo(hepMEHTaTUBHOTO,
0) rerepoepMEHTATUBHOTO.

Martepuansl U obopynoBanue. Ckucuiee MOJIOKO, OTCTOSIBIIAsACS CMETaHa,
paccoJl KBAIIEHHOW KaIlyCThl WJIM COJIEHBIX OT'YpLIOB, MUKPOCKOIl C MOJCBETKOM,
MUKpPOOHOJIOTUYECKHE TETIM, MPEAMETHBIE M IOKPOBHBIE CTEKJIA, PacTBOP
(yKCHHA, CTEKJIIHHBIE BOPOHKH, OyMa)KHbIE (DUITBTPBI.

MosouyHokucioe OpokeHHe - HTO TPOLEeCC aHa’POOHOrO0 OKUCICHUS
yTIEpPOJIOB ¢ 00pa3oBaHUEM MOJIOYHOM KUCIOTHL. MOJIOYHOKHUCIBIE OaKTepuu
HIMPOKO pacipoCcTpaHeHsbl B pupojie. OHU BCTPEUaroTCs B OYBE, HAa TIOBEPXHOCTH
pacTeHud, B MOJOKE. ITO a’poTajupaHTHbC ((PaKyIbTaTUBHBIE) aHAPPOOBI.
Paznuuarotr romo- u rerepodepMeHTaTUBHOE OpOKEHHE.

[Ipy  TumuyHOM  TOMO(EPMEHTATUBHOM  OpOXKEHMM B  KadyecTBE
€IMHCTBEHHOTO MPOJIyKTa 00pa3yeTcss MOJIOYHAsk KUCIIOTa!

CeH12,06 — 2CH3-CHOH-COOH + 75 Kmx .

[Ipu rerepodepMeHTaTUBHOM OpOXKEHHH, MOMHUMO MOJIOYHOW KHUCIIOTHI,
o0Opa3yloTcs W JIpyrue MPOAYKTHI: YKCYCHasi M SIHTapHas KHUCJIOTHI, ATHJIOBBIN
CIIUPT, YIJIEKUCIIBIN Ta3, BOJAOPOA.

Bo30Oyautenem  roMmodepMEHTATUBHOTO  MOJIOYHOKHCIOTO  OpOKEHUS
SABJISIOTCS  Takue OakTepuu, Kak Streptococcus lactiS (KJI€TKH OKpYTJbIe
pacmoyioKeHbl KOPOTKMMH IIeNoYKaMH 1Mo 3-5 KJeTok), Streptococcus cremoris
(Oonee mnuHHBIE Henouku no 6-7 kinerok), Lactobacillus bulgaricum (xpymnHbie
MaJ0YKH, PACIOJIaratoTCs B BHJIE OTACIBHBIX KIETOK MM KOPOTKHUX IIETIOYECK).

Bo30ynurenu rerepodepMEHTaTUBHOTO OpOKEeHHUSI OaKTEpUU KHUIIIEUHOTO
tpakta Escherichia coli, Bifidobacterium breve, a Takxe MHKpPOOPTaHH3MBI,
BCTpEUalolyecss B 3aKBallleHHbIX oBolax u cuioce - Lactobacillus brassicae
fermentatae (kamyctHas manouka), Lactobacillus cucumeris fermentatae
(orypeunas nmanouka), Lact. plantarum, Leuconostoc mesenteroides.

XO/J PABOTBI.

[IpurotoBUTH rpemnapar BO30yauTeNnen roMo(pepMEHTATUBHOTO
MOJIOYHOKHCJIOro OpokeHus. Ha dymcToe mpeaMeTHoe CTEKIO IeTied HaHOCST
Karuiio  IPO(QUIBTPOBAaHHONH CBIBOPOTKH KHCJOTO MOJIOKA, JEJal0T Ma3ok,
BBICYIIIMBAIOT €T0 HAa BO3AYXE, (DUKCUPYIOT, MOJKPAITUBAIOT (DYKCHHOM B TCUCHUU
2 MUHYT , MPOMBIBAIOT BOJOW W MHUKPOCKOMHUPYIOT. 1107 MUKPOCKOIIOM BHAHBI
MEJIKHE OBajIbHBIC KJIETKH, COeIMHEHHBIE 110 2-5 B Lemouky - Streptococcus lactis
Y TAJIOYKOBUIHBIE KIIETKH, YaCTO TOXKE COEAWHEHHBIE B KOPOTKHE LEMOYKH -
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Lactobacillus lactis. B mpobe ¢ mNOBEpXHOCTH MOJOYHOTO CTyCTKa MOXHO
OoOHapy>XUTh MOJIOUYHYIO TieceHb - Oidium lactis (Geotrichum candidum), kotopas
UMEeT MHIICTUH, pacaIaloIInicsl Ha YeThIPEXyToIbHbIC KpyIHbIe KiIeTku. Oidium
lactis - a’po0, okMCIISIET MOJIOYHYIO KHCJIOTY JO YIJIGKHCIOro rasa, yXyjamias
Ka4yeCTBO MOJIOYHBIX MTPOIYKTOB.

B mpemnapaTte u3 CHIBOPOTKH CMETaHBI OOHAPYKMBAIOTCS OOJiee UIMHHBIC

nenoyku Streptococcus cremoris, B mpenapare u3 auugoduimHa - Lact.
acidophilum, u3 pspxenkw - Lact. bulgaricum.
[IpuroroBuTh npernapar OakTepuii rerepoepMeHTaTUBHOTO

MOJIOYHOKHUCIIOT'O 6pO)KeHI/I$I. Ha NpCAMCTHOC CTCKJIO HAHOCAT KallJIl0 paccoJjia
KBAIICHHOW KamyCThl WJIM COJICHBIX OTYPIIOB, JENAIOT Ma30K, (UKCHPYIOT €To,
KpacsaT (YKCHHOM, IPOMBIBAIOT M MHKPOCKOMUPYIOT. Meinkue OeccrnopoBbie
najgouku - Lactobacillus brassicae fermentati, L. plantarum, L. cucumeris
fermentati. 3apucoBaTh U MOANKCATH MPENAPATHI.

KonmponvHuvie sonpocul u 3a0anus ons camocmosmensvHou pabomai.

OcoOEHHOCTH  DHEPreTUYECKOT0 OOMEHa aHa’pOOHBIX TIeTepOTPOPHBIX
MUKPOOPTraHU3MOB.

Kakue MHKpoOpraHusmbl BBI3BIBAIOT CHUPTOBOE Oposkenue? Hanummre
ypaBHEHHUE Ipolecca.

HazoBute BO30yauTeneir ToMo- U reTepoPepMEHTATUBHOTO MOJOYHOKHCIIOTO
OpoxxeHus1? OTIMYAIOTCS JIM KOHEYHBIE POTYKTbI?

Kakue »5KoJOrMYecKre HUIIM 3aHUMAOT OaKTepUu MOJOYHOKHUCIOTO W
COUPTOBOTO OpOXKEHUS B TMPHUPOAE, KaK OHU UCIHOJB3YIOTCS B HAPOIHOM
X0341cTBE?

Onumure MHKPOGMIOPY KHCIOMOJIOYHBIX MPOAYKTOB M KOHCEPBHPOBAHHBIX
OBOILIEN U CUIIOCA.

PABOTA 12. BO3BYJUTEJIN MACJIAHOKNCJIOI'O BPOXEHN A,
METO/JbI BBIAEJIEHNA 1 MOP®OJIOT M A.
[Lian 3ansTHs:
3HAKOMCTBO C DJIGKTUBHOW Cpelod i1 HAKOMHUTEJIbHOW  KYJIbTYpbI
MACIITHOKHCIIBIX OaKTepHi.
MuUKpoCKONTUYECKOe U3yueHUe BO30yIuTeIeH MacITHOKHUCIIOTO OPOKEeHHUS.

Matepuanbl U o6opynoBanue. HakonuTenbHas KylabTypa MaciasiHOKHCIIBIX
OakTepuii, pactBop Jlroroys, MUKPOCKON C OCBETUTENEM, MUKPOOMOJIIOTHMYECKHE
NEeTJIH, IPEAMETHBIE U TOKPOBHBIE CTEKIIA.

MacnsHokuciaoe OpoXEHUE - OTO TMPOIECC AaHA’POOHOTO OKUCICHUS
YTJIEBOJIOB JI0 MACIISIHOM KUCJIOTHI, BOJOPOJIA U YTIEKUCIIOro Trasa.

C6H1205 —> CHg-CHg-CHg-COOH + 2H2 + 2C02 + 495 Kok .
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Bo3Oyaurensimu  mporiecca  siBisitorcst  Oaktepun  poxa  Clostridium,
Hanpumep Cl.pasteurianum. OHM IUPOKO pacIpOCTPAHEHBI B IOUBE, OOJIUTaTHBIE
aHa’poObl. YacTo BBI3BIBAIOT MOpPYY HIPOAYKTOB (MPOTOpPKaHHE CIMBOYHOIO
Maca).

XO/[ PABOTBI.

JUis TOMy4yeHUs HAKONMUTENBbHBIX KYyJIbTYp MAaCISHOKHUCIBIX OakTepHil
TOTOBST AJIEKTUBHYIO cpely. HeouuieHHBI NpOMBITHIM KapTo(deab Hape3aroT
JOMTHUKAaMH B OOJBIIYIO0 MTPOOUPKY Ha 1/2 BBICOTHI, JOOABISIOT HICTIOTKY Mela H
3aMOJHSIOT MOYTH 0 BepXa BOAOINPOBOIHOM BOJOM. [IpoOMpKM KUIATAT 5 MUHYT,
3aTeM BHOCAT KOMOYEK MOYBBI M moMemarot B Tepmoctar mpu 28°C. Yepes 3-5
JHEH HaONIOJAl0T UHTEHCUBHBIE BBIICJICHUS ra30B, Cpea MyTHEET. DJIEKTUBHOCTD
CpeIbsl CO3[aeTcs aHa’POOHBIMH YCIOBUSAMHU (BBICOKUN CTONO KHIKOCTH B
npoOUpKe),  YHUUYTOKEHHEM  OeccriopoBOM  MHUKPOQJIOpPHl  KUISTYEHUEM,
HelTpanu3anueil oOpa3yromencs MacisHOM KHUCIOThI MEJIOM JUIsl MOAJEpKaHUsS
ontuMasibHOro pH cpenbl. ICTOYHMKOM IOCEBHOTO MaTepHalia sBISETCS [10YBA.

[IpuroroBuTh mnOpenapar 'pa3laBiIeHHOW KalulM' U3 HAKOMUTEIbHOMN
KyJbTYpBl, HOAKpacuTb pactBopoM Jlrorosmsa. IloaBwkHbIE HaJIOYKU C
3aKpyTJICHHBIMUA KOHIIAMM, B CTapbIX KyJbTypax HMEIOT (OpMy BepeTeHa co
ciopoii B meHtpe - Cl.pasteurianum. CuHee okpamBaHWE YyKa3bIBaeT Ha
IIPUCYTCTBHE B KJIETKaX IPaHyJIE3bl. 3apUCOBATH IIperapar.

OtmeuatoT oOpa3oBaHHWE Ta30B B Cpele, 3amax MacisHOM KHUCIOThI
(mMporopkiero Macna).

PABOTA 13. BAKTEPUU, CEPAKUBAIOIIIVE TTEKTUHOBBIE
BEILIECTBA: X BBIIEJIEHUE, MOP®OJIOT U, XAPAKTEPUCTUKA
TTIPOIIECCA.

[Lian 3ansTHS.
3HAKOMCTBO C AJIEKTUBHOM CpPeAON JJi1 HAKOMUTEIbHOU KYJIBTYPbhl TEKTUHOBBIX
OaKkTepwHii.
Mukpockonudeckoe U3ydeHre Bo30YIUTENEH TEKTHHOBOTO OPOKEHMSI.
Matepuasibl u ob6opynoBanue. HakomurenbHas KynbTypa BO30ynuteneit
MEKTUHOBOTO  OpOXEHUs, pacTBOp JIIOroyis, MHUKPOCKON C OCBETHUTEIEM,
MUKPOOUOJIOTUUECKUE TICTIH, NPEAMETHbIE M TOKPOBHBIE CTEKJA, IHUHIET,
CKaJIbIICIIb.

[lexTMHOBBIE BEHIECTBA - OTO OCHOBHBIE MEKKJIECTOYHBIE BEIIECTBA
pacTUTENIbHOM TKaHW, CKJICHBAIONIUME KICTKHM MEXIy co0oil. bpoxeHue
MEKTUHOBBIX BEIIECTB - ATO YCI0KHEHHBIN MPOIIECC MACISTHOKUCIIOTO OpOXKEHUS.

Ha nepBom 3Tane nporucxoauT THAPOIINA3 NEKTUHOBBIX BEMIECTB C MOMOIIBIO
(dbepMEeHTOB TEKTHHA3 110 psija MPOIYKTOB: TAJTaKTypOBOW KHCIIOTHI, TalaKTO3bI,
apaOWHO3bI, KCUJI03bI, YKCYCHOM KUCIIOTHI, METHJIOBOTO CITUPTA [0 YPABHEHHUIO:

CaHps040 - 4CHO-(CHOH),-COOH + CgH;,06 + CsH1¢O5 +
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IICKTUHOBAA K-Ta TaJIaKTYpOHOBas KUCJIIOTa rajjakTosa KCulio3a

CsH;00s + 2CH30H + 2CH3COOH

apabMHO3a METaHON  YKCyCHas K-Ta

Ha BTOpoM »srame caxapa cOpakMBalOTCS [0 THUIY MACISHOKHCIIOTO
OpOXKEeHUS:

CeH1,0s — CH3-CH,-CH,-COOH + 2CO, + 2H,

C5H1005 —> CHg-CHz-CHz-COOH + C02 + H2

Bo30Oyautensmu nekTuHOBoro OposkeHus siisroTcst O6aktepun Clostridium
pecfinovorum u Cl.felsineum. 910 oOauratHeie aHa’poObl, NAJTOYKHU, B MEPUO]
CIIOPOHOIIEHUS HMEIOT IUICKTpUAHANbHYI0 ¢opMmy (O0apaOaHHBIX MMaJIOYEK).
bpokeHre TEKTUHOBBIX BEIIECTB MMEET OOJIBIIIOE MPAKTUYECKOE 3HAUYCHUE, T.K.
BBI3BIBACT MallePaIUIO BOJOKOH MPSIAIBHBIX PACTCHHUH (BOITHAS MOYKA).

XOJl PABOTHI.

Jlnst mostyyeHusl HAKOMUTEIIbHOU KYJIBTYPhI IEKTUHOBBIX aHA3POOOB TOTOBSIT
AeKTUBHYIO cpeay. CHOMUK U3 5-7 cTeOENbKOB JibHA JIJTMHON 4-5CM OMENaloT B
pOOUPKY, 3aJTMBAIOT MIOYTH JI0 BEpXa BOJOMPOBOAHON BOJION U KUIIATAT 5 MUHYT.
Boay cnuBaioT, BHOBb 3alOJIHAIOT MPOOUPKU BOJOIPOBOJIHON BOJON M KHUIISTAT.
[Ipouienypy moBTOpsitoT 4-5pa3. DIEKTUBHOCTh CpPEIbl CO3JACTCS aHA’POOHBIMU
YCIIOBUSIMH, YHUUTOXXEHHEM OecCropoBOil (hIOpbl, MPUCYTCTBUEM B KaueCTBE
CAMHCTBEHHOTO CyOcTpaTa TIEKTUHOBBIX BEHIECTB (PacTBOPUMBIE YIJIEBOJIbI
sKcTparupoBanbl). s 3apakenus: kiaaayT emie 1-2 creOenbka JbHA W CTaBAT B
TepmocTat mpu 28°C, depes HeeITo H3y4aloT BO3OYaUTeleH Iporecca.

[IpuroToBUTH Mpemnapar, IS YeTr0 BBIHYTh CHONUK W3 MPOOWpPKH, W3 1-2
COJIOMMHOK OTXKaTh MHWHIETOM WJIM CKajblleIeM HEMHOrO >KUIKOCTH Ha
npeaMeTHoe crekno. J{obaBuTh karmmro pactBopa Jlorois M paccMOTpETh
npenapar mojJ MUKPOCKOTIOM.

Menkue TOHKHE TMajJo4YKd cO cropod Ha omHoMm kouie - Cl.pectinovorum,
BXO/I€ TIpoiiecca 1o mepe nojaxkucienus cpenbl cMensiercs Ha Cl.felsineum. Knetku
OKpaIlIUBAKOTCA pacTBOPOM JIrOrosist B CHHUM LBET.

3apucoBaTh U MOANUCATH Mpenapar.

PABOTA 14. 3BHAKOMCTBO C MUKPOOPT AHU3MAMU,
CBPAXKMBAIOIINMU KIIETUATKY.

[Inan 3ansaTHS.
3HAKOMCTBO C DJIGKTUBHOW CpEeNOW I  HAKONMTENBHOM  KYJIBTYpBI
LEJUTIOJIO3HBIX aHa3PO0OB.
Mukpockonuyeckoe u3ydeHue Bo30yauTenei OpoKeHus KIeTYaTKU.

Marepuansl U oGopynoBaHue. HakomutenbHas KyibTypa BO30yauTesCH
COpaXMBaHUSI 1IEJUTIOJIO3bI, MUKPOCKOI C OCBETUTEJIEM, MTUHIIET, TIpernapoBaIbHbIC
UTJIbI, IPEIMETHBIC W MIOKPOBHBIE CTEKJIa, PAaCTBOP (PyKCHHA.

[{eyutrono3a SIBIAETCS OCHOBHBIM KOMIIOHEHTOM PACTUTEIBHON KIIETOYHOU
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CTeHKHA. bpokeHWe  IeUTI0NIO3b  SBISETCS  YCJIOKHEHHBIM  BAapUaHTOM
MacCJISTHOKUCIIOTO OPOKEHHUS.

Ha nepBom »sTame mnoj jaedcTtBueM (EPMEHTOB MEIUII0Ia3 IPOUCXOAUT
MOCJIEIOBATEIbHBIM THUAPOIN3 IEJUIIOJIO3bl JI0 OJINTOCaXapoB, IEII00MO3bI |
TJIFOKO3BI:

(C6H1005) — nCgH 1,04

Ha BTOpOM 3Tarne rioko3a cOpakUBaeTCs MO THUITY MACJITHOTO OPOKEHUS:

CeleOG —> CHg-CHz-CHz-COOH + 2C02 + 2H2

AHa’poOHOE pa3JI0KEHHE LEJUTI0JIO3bl BBI3BIBAIOT IOYBEHHBIE OaKTepUu
Clostridium omelianskii u Cl.thermocellum. 910 obGaurarueie ana’poObl, UMEIOT
BUJT TOHKMX TAJI0OYEK CO CIOPOH Ha KOHIIE, B CTApOH KyJIbType 00pa3yloTcs HUTH.
B pyOiue >KBauHbIX JKMBOTHBIX IIEJUIOJIO3Y COpaXXuBaroT OakTepuu poja
Ruminococcus u Cl.cellobioparum.

XO/l PABOTHI.

JIst TonmydeHusT HaKOMUTEIBHOW KYJIBTYpPhl TOTOBST JJICKTUBHYIO CPEAy
cieayromero coctasa (B r/i) : (NH4),SO, - 2,0; KH,PO, - 1,0 ; Mg SO, - 0,5 ;
NaCl - 1,0 ; CaCO; - 0,5 ; mentoH - 0,5. Cpealy pa3iuBarOT B BBICOKHE MTPOOUPKH,
KUIISTAT 5 MUHYT, BHOCST TOJIOCKY (DUIBTPOBAIbHONW OymMarv, KOMOY€K MOYBHI U
CTaBAT B TEPMOCTAT IIpU 30-35°C. DIEKTUBHOCTD Cpeabl OIpEeaeIsAeTCs
aHA’POOHBIMU YCIIOBUSIMH, YHUYTOXKEHHEM OECCIOPOBBIX (HOPM KHUIISTUYCHUEM,
MPUCYTCTBHEM B KayeCTBE €IMHCTBEHHOTO cyOcTpaTa IeJUTioN03bl. MIcTouHuKOM
MIOCEBHOTO MaTepualia sBisieTcs mouBa. Uepes 2 HeJenu aHAIM3UPYIOT PE3yIbTaThl
OTIBITA.

W3Bneub nojocky (GUIABTPOBAIBHOM OymMarn W3 >KUJIKOCTU IHHIIETOM.
OTmUNIHYTh HEOOMBIION KycOdeK Oymaru, MOMECTUTh Ha MPEAMETHOE CTEKIIO B
KaIlJl0 BOJbI, PACIICNUTh MPENapoBATbHBIMU HIJIAMH Ha BOJIOKOHIIA. 3aTeM
BOJIOKHA YAQISIFOT, a W3 Kaluld JKUAKOCTH TOTOBAT (DUKCUPOBAHHBIA U
OKpallleHHbI (yKCHHOM TmperapaT. Ha mnpenapaTe BWIHBI JUIMHHBIE TOHKHE
W30THYTHIE MAJIOYKHU C IJIEKTPUIUAIbHBIM criopoHolierreM - Cl.omelianskii. [Ipu
OoJiee BBICOKOU Temrieparype uHKyOaruu passuBaetcs Cl.thermocellum.,

3apucoBaTh mpenapar.

Konumponvnvie 6onpocwl u 3a0anus 01 camocmosamensHol pabomeoi.

Kakue ocHOBHbIE TPOAYKTHI OOpa3yloTcsi B PE3ynbTare JesATeIbHOCTH
MaCJISTHOKUCIIBIX, IEKTUHOBBIX U IEJUTFOJIO3HBIX aHA3POOHBIX OaKTepuii?

OnummTe cTaauu cOpaKMBAHKS TICKTHHA U TEJUTIOJIO3HI.

HazoBute Bo30ynurteneir OpoKeHUs:: UICTUHHO MAacCJsTHOKHUCIIOTO, MMEKTHHOBOTO,
LEJUTIOJIO3HOTO.

Kakoe 3HaueHMe OHM HMMEIOT B HApPOJHOM XO3SUCTBE W B IPOIECCE
MUHEpaIH3aIiy YIICPOIHBIX COCTUHCHUH B pUpoie?

PABOTA 15. YKCYCHOKMUCIJIbIE BAKTEPM, METO/IbI
BBIJIEJIEHMA U BUIOBAA XAPAKTEPUCTUKA.
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1 l1aH 3auaTus.
3HAKOMCTBO C JICKTUBHOM CpeJIOH IS BBIACICHUS! YKCYCHOKHUCIIBIX OaKTEpUA.
MuUKpocKonuYecKoe U3ydeHHe BO30yAuTeIeH YKCYCHOKHUCIIOTO OpOKEHUS.

Marepuansl u obopynoBanue. HakonutenbHas KylabTypa YKCYCHOKHCIBIX
OakTepuii, MHUKPOOHMOJIOTMYECKUE TETIH, NPEAMETHbIE W IOKPOBHBIC CTEKJa,
MHUKPOCKOII C OCBETUTENEM, pacTBop JItoros, pykcuH, KIOBETa, IPOMBIBAJIKU.

[Iporecc yKCyCHOKHCIIOTO OpOKEHHSI Ha3bIBAIOT OpPOXKEHUEM TOJIBKO IO
Tpaauuuu. Ha caMoM Jene 3TOT mpouecc SBISETCS HEMOJHBIM OKHCIEHUEM
cyOcTpara, BbI3bIBaeTCA cTporumu  (oOmurataeiMu) —a’pobOamu. I[Iporecc
OINMCBHIBAETCS CIAEAYIOIINM YPaBHEHUEM:

C2H5OH + 02 —> CH3COOH + Hzo + 479 Kmx

VYkcycHokucnble OakTepun - OeccriopoBbie I'paM (-) manoyKku, OTHOCSITCS K
poay Acetobacter. OHU pacTyT U Pa3MHOXKAIOTCSI HA MOBEPXHOCTU MUTATEIbHOU
cpenbl, 00pa3ysd TOHKHE IUIEHKH, T.K. HYXJIalTcs B Kuciopoje. CrnocoOHBI
BBIJIEPKaTh BHICOKYIO KOHIIEHTPALMIO YKCYCHOM KUcaoThl B cpene (1o pH 4,0). Ux
UCIIONIB3YIOT JJIs Toy4deHust ykcyca. [Ipm HegocTratke chnuvpTra HEKOTOpbIE
YKCYCHOKHUCIIbIE 0aKTEpUU CITIOCOOHBI MOJHOCTHIO OKUCIUTh YKCYCHYIO KUCIOTY A0
YIIEKHUCIIOrO ra3a M BOJAbL. JTa rpylna IMHPOKO paclpocTpaHeHa B MPUPOJE U
BCTPEYAETCS HAa IOBEPXHOCTH IIJI0JI0B.

XO PABOTHI.

JIist mosTydeHus: HAaKOMUTENbHOU KYJIbTYPhl YKCYCHOKHUCIBIX OakTepuil B 2
KOJIOBI TOHKUM ciioeM (1-2 cM) HaJMBalOT MUBO, MOOABISIIOT MO 1 MJT 3THUIOBOTO
CIIHPTA, OXHY CTaBAT B TepMocTaT npu 28°C, APYryro OCTABISIOT MPH KOMHATHOM
TeMIiepaType. DJIEKTUBHOCTh Cpelbl 00€CIeurnBaeTCsl adpPOOHBIMHU YCIOBHSIMU U
MIPUCYTCTBUEM IJTWIOBOro crupra. Yepes 3-4 Cyrok Ha NOBEPXHOCTH IMBA
MOSIBJISICTCS TIJICHKA.

PaccmaTtpuBaroT BHEIIHUN BUJT TJIEHKH, IPUTOTABIUBAIOT MIPUKU3HEHHBIN U
OKpalIeHHbIN pacTBOPOM JIroros npemnapart, MUKPOCKOITUPYIOT.

YKCyCHOKHCITbIE OaKTepHH MpeacTaBicHbl pogoM Acetobacter.

Acetobacter aceti o0pa3yeT CIU3UCTYIO IJICHKY, HE TTOAHUMAIOIIYIOCS BBEPX
M0 CTEHKaM KOJIObI. DTO KOPOTKHE 0ECCIIOPOBhIE HEMOIBIKHBIC MATOYKH, KIETKU
PaCIIOJIOKEHBI B BUJE LIEMIOYEK, OT 0/1a OKPAIIUBAIOTCS B KEITHIN 1IBET.

Acetobacter pasteurianum o0pa3syeT CyXyr MOPIIMHUCTYIO CEpOBATO-0EITyIO
MJICHKY, TOJHUMAIONIYIOCS 0 CTEHKaM KOJIOBbI, MOJOM OKpAIIMBAETCS B CHUHUUN
1[BET, MOP(OJIOTHS KJIETOK aHAJIOTUYHA.

Acetobacter xylinum o6pa3yeT MI0THYIO CIU3UCTYIO MJICHKY 3HAYUTENIbHOM
TONMHbL. KJIeTkn oxkpammBarOTCd MOAOM B CHHMW LBET. bakTepuu sBISIOTCA
KOMIOHEHTOM 'yaiiHoro rpuba" - cCMMOMOTHYECKOTO OpraHu3Ma, COCTOSIIETro U3
YKCYCHOKHUCIBIX OaKkTepuil U Apoxoken. Jpoxoku cOpakuBaroT caxap 0 CIUpTa, a
A. xylinum okHCIISIeT CIUPT A0 YKCYCHOM KUCIOTHI.
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3apucoBaTh Mpenaparbl, OTMETHUTh BHEIUHUNA BHUJ W OKpPacKy IUICHKH
OaxTepuil. [[puroroBUTH PUKCUPOBAHHBIN MpenapaT, OKpaIeHHBIH PYKCUHOM.

KonumpoavHhvle onpocwl u 3a0anust 015 camocmosimenbHou pabomol.

Yem oTiIMYAETCSI MPOIIECC HEMOTHOTO OKUCIICHHSI YTIICBOIOB OT OpOKCHUS?

HmeroT 1M yKCyCHOKHCTBIE OakTepuu QepMeHThl 1ukia Kpebca wu
JBIXATENbHYIO IIeTTh, KAKOBBI UX MOTPEOHOCTH B KUCIOpOC?

[IpakTueckoe TPUMEHEHHWE ¥  €CTECTBEHHAs  JKOJIOTHMYECKas  IHIIa
YKCYCHOKHCITBIX OaKTepHil.

Kak w3MeHsieTcss KOHIEHTpamus YKCYCHOW KHCIOTBI B CpeAe IocCie
notpebiieHus cyocrpara (cnupra)?

PABOTA 16. MUKPOOPI"'AH13MBEI, BBI3bIBAIOIIME ASPOBHOE
PA3JIOJKEHUME KJIIETHATKH, BBIJEJIEHWUE U XAPAKTEPHCTUKA
I[MPEACTABUTEJIEA 13 PASHBIX TAKCOHOMMWYECKUX I'PVIIIL.

IInan 3ansaTus.
3HAaKOMCTBO C  DJJIGKTUBHOM  Cpelod  JJI1  HAKOMMUTEIBLHOW  KYJIbTYPHI
[EJUTIOI030Pa3PYIIAOITHIX adpPOOOB.
MUKpPOCKOTTHYECKOE UCCIICIOBAHKNE BO30YAUTENICH.

Marepuanbl 51 000pyI0BaHUE. HaxonurensHas KYJIbTYypa
LEJUTIONI030pa3pyIIalouX — a’po00B, MHMKPOCKOIN € TOJCBETKOM, IHUHIET,
npeAMETHbBIE U TIOKPOBHBIE CTEKJIa, pacTBOp (PyKCHHA, IpenapoBaIbHbIE UTIIHL.

[lenmtono3a - OAWH W3 PACOPOCTPAHEHHBIX Ha 3eMiie OUOTMOJIMMEPOB,
OCHOBHOE BEIIECTBO KIETOYHBIX CTEHOK pacTeHuMid. l'omoBas mpoayKLIMs
LIEJLTION036I Ha 3emite coctaiser 3 - 10% T. Ilennronosa - CTOMKOE COCIMHEHUE,
paznaraercs y3KOCTIEUAIM3UPOBAHHOMN ye)%118(0)7 MHUKPOOPTaHU3MOB,
CUHTE3UPYIOMMX (GepMeHT Iesuttonasy. Llemmrona3Hbiii KOMIUIEKC COCTOUT U3
YeThIpeX BHUAOB (EPMEHTOB, OCYIICCTBIISIIONIUX TUIPOIU3 IEIUTIONIO03bI  JI0
[[EJUI00JIUTOCaXapUA0B, IEUIO0N03bl M TIIOKO3bl. Cxema mporiecca THUIPOIU3a
LEJUTIOJIO3bI:

(CeH1005)n = (CsH1005)m — C12H2011 = CsH12,056

IEIII0JI03a EIO0JINUTO - uenn061/103a TJIFOKO3a

caxapuabl

[{emtronasa MOXET BBIICTATHCA B cpenay (TpuObI M aKTUHOMHMIIETHI), WUITU
OCTaBaTbCs CBA3AHHOM C HAPYXXKHOW IOBEPXHOCTBIKO KIETOYHOW CTEHKH
(6axTepun). IlennoOno3a mocTynaeT BHYTPh KJIETKH U PACHICTUISIETCS JIO TIFOKO3BI
BHYTPHUKJICTOYHOM 1e100na3oil. [ uaponutudeckas craaus MpOTEKAeT OJUHAKOBO
y adpoOHBIX U aHA’POOHBIX MHUKpPOOpPraHu3MoB. Ha BTopoi#l cramuu y a’spoOoB
IJIFOKO3a OKHCIISIETCS MOJHOCTBIO O YIJIEKUCIIOro ra3a u BoAsl. Llemmtononuruku
IIUPOKO PACTIPOCTPAHEHBI B TOYBE, MX MOXKHO OOHAPYXHUTh CpPEIu Pa3TUUHBIX
Ipynn  MHUKPOOPraHU3MOB: OakTepuidl, TpuUOOB, AaKTUHOMHUIETOB. MHorue
¢dbuTonaToreHsl 00JAMAIOT IEJUIIOJIA3HOW AaKTUBHOCTBIO, YTO OOJierdaer um
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IPOHUKHOBEHUE BHYTPh PACTCHHUS.
XO/ PABOTBI.

JI1st monydeHusT HAaKOTMUTENIbHONU KYJIBTYphI IEJUTIONIOIUTHYECKUX a3po00B
ucnosb3yroT cpeny I'erunncona. Cocras cpeasl (B r/1): KoHPO, - 1,05 CaCl, - 0,1;
MgSO, - 0,3; NaCl - 0,1; FeCl; - 0,01; NaNOs - 2,5. CrepuiibHYIO MUTATEIBHYIO
Cpelly pa3iuBalOT B KOHUYECKHE KOJOBI cioeM 1-2 cM, OomyckamT B KOJOy
CKJIa4aThiii OyMa>KHbIN (GUIBTP KOHYCOM BBEpX. B KO0y BHOCAT KOMOYEK IMOYBBI
¥ craBsaT Ha uHKy6anuio npu 28°C. Uepes aBe Heaenn Ha GUIBTPE TMOSBISIOTCS
pa3HOLIBETHBIE TMATHA KOJIOHMM MHKpPOOPTaHU3MOB. OJEKTUBHOCTH CPEJIbI
oOecrnieunBaeTcs a’pOOHBIMH YCIOBUSMHU POCTa U HCIOIb30BAHHEM B KayeCTBE
€IMHCTBEHHOTO CyOCTpaTa LEeJUTIONIO3bI.

BbiHyTh nuHIIETOM OyMaXKHBIM (GuiIbTp U3 KojaObl. [Ipon3BecTu BHENIHMI
ocMOTp (umbTpa. OTMETUTH MECTa C IBETHBIMH NSTHAMH M OCIH3HECHHEM
kieryaTkd. [IpuroroBuTh mpemnapar, A 4Yero OTIHIMITHYTh IMHUHIIETOM KYyCOYEK
¢unbTpa ¢ OTMEUYEHHBIX ISTEH, MOMECTUTh €r0 B KAaIUII0 BOJbBI HA MPEAMETHOE
CTEKJIO, pACHICTIUTh BOJIOKHA (QUIbTPAa C IOMOIIBIO MPENAPOBAIBHBIX UIJL
Oxpacutb npenapat GyKCHHOM, IPOMUKPOCKOIIUPOBATb.

Ha mnpenapatax MOXXHO OOHApy UTh MHKPOOPTaHU3MBI PA3HBIX TPYIIIL
Muxkcobakrepun (poast Cytophaga, Sporocytophaga, Sorangium) oOpa3syior Ha
¢unbTpe CIM3HUCTBIE, BIAXHbIE, MEIJICHHO pACTyIIUE NSATHA JKEITOrO,
OpaH)XeBOT0, KOPUYHEBOTO 1BeTa. KIEeTKN ATMHHBIC, CIETKa N30THYThIC TTATOYKH C
3a0cTpeHHbIMM KoHIamMu. bakrtepun pona Cellvibrio oOpasyror Ha QuibTpe
CIIU3HUCTHIE KOJIOHUHM OXPSHO-XKEITOTO I[BETa, OBICTPO PACIPOCTPAHSIONINE IO
MOBEPXHOCTU. OTO MEJKHUE, CJIETKa HW30THYThIE TMallOYKd (BUOPHOHBI) C
3akpyriieHHbIMA KoHIamu. bakrepuu poma Cellfalcicula oOpasytor Ha dunbtpe
CIIM3UCTHIE 3€TIEHbIE KOJIOHUU. DTO KOPOTKHE MAJOYKH C 320CTPEHHBIMU KOHIIAMHU.
Kpome »Toro Ha ¢uiabTpe OOHapyKHUBAarOTCSI KOJOHHUU AKTUHOMHULETOB (POAbI
Actinomyces u Micromonospora) u T1puboB (Aspergillus, Penicillium,
Trichoderma, Fusarium, Alternaria, Stachybotrys).

Haiitn u 3apucoBaTh MUKPOOPTaHU3MBI U3 PA3TUYHBIX TAKCOHOMUYECKUX

IpyIIIIL.

Konumponvnuvie 6onpocwl u 3a0anus 01 camocmoamensHo padomeol.
OnummuTe nocie10BaTeIbHOCTh POIECCa THAPOIIN3a LEITI0JIO3bI B TIOYBE.
Kakoif mporiecc »HEpPreTMYeCKU BBITOACH: COpaXMBaHUE WU a’dpoOHOE

Pa3I0KEHUE LEIUTFOTI03bI?
KakoBa skoJiornueckasi 3HaYMMOCTb MPOIIECCa PA3I0KEHUS KIETYaTKN?
HazoBute BO30yauTenelt a’poOHOTO paclICTUICHUS IEeJUTIONIOo3bl.  [loyemy
CIIOCOOHOCTh PACHICIUIATH IIEJUTIOJI03y BCTPEYAETCA Cped MHUKPOOPraHU3MOB
Pa3JIMYHBIX TAKCOHOMUYECKUX TPym?
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PABOTA 17. BBIAEJIEHME 13 [TIOYBbI U ITOACYUET YACJIEHHOCTU
HEJUIFOJIO30PA3PYIIAIOIIMX ASPOBOB.

IInan 3ansaTHs.
3HAKOMCTBO C 3JICKTUBHOM CPEIOW ISl BBIJICJIICHUS LEJUTI0I030pa3pyIIaOINX
MUKPOOPTaHU3MOB - a3pO0OB.
[IpuroroBiieHUE pa3BEICHUI MOYBEHHON CYCIEH3UM M MOCEB HA DJICKTUBHYIO
cpeny.
[Togcuer YMCIEHHOCTH MEIUTIOJIO30Pa3PYyIIAOIINX a3PO00B B PA3TUIHBIX THUIIAX
IIOYB W MOJ PA3JIMYHBIMU PACTCHUSIMH.

Matepuaibl U o0opynoBanue. CrepuibHas nocya (yamku Ilerpu, nunetku
Ha 1 My, 2 koyObl ¢ 99 MIT BoIbI), CTEpUIIbHAS arapu3oBaHHas cpeaa ['eTuynHCcoHa,
CTepuibHbIE OyMakHble (WIBTPBI, BbIpE3aHHbIE MO auamMeTpy uamku Iletpw,
poObI OYBBI, MUHIETHI, CHUPTOBKHU.

[emrono3opaspymiaiime a3poobl UTPalOT BXKHYIO POJb B KPYyroBOPOTE
yriaeBoaa, T.K. MHHEPATU3yIOT CaMblii pPAacIpOCTPAHCHHBIM OuomoIuMep -
nemnono3y. Ilpomecc pasnokeHus LEIUI0JI03bI B OCHOBHOM IPOMCXOIUT B
BEPXHEM TOPU30HTE TMOYBBI U OCYIIECTBIISIETCS 3UMOTE€HHOM MUKpOQIOpOi, T.€.
MUKPOOPraHU3MaMU - TUAPOJUTUKAMU. IHTEHCUBHOCTh Pa30KEHUs LEITI0JI03bI
CUMTAIOT XOPOIIUM TOKa3aTeaeM o01Iel OMOJIOTMYEeCKON aKTUBHOCTH MOYBBI. ITO
MOKa3aTellb MHTEHCUBHOCTH MHMHEPATM3ALMOHHBIX MporeccoB. Kpome Ttoro, ¢
Pa3NoKEHUEM LIEJUTIOI03bI CONPSHKEH MpoliecC 00pa30BaHUsl TYMUHOBBIX BEILIECTB
u GopMUpOBaHUE TOYBEHHOM CTPYKTYphl. B TO 3xe BpeMsi MNpPOMEXKYTOUHbIC
MPOIYKTHI PA3JT0KEHUS LIEJUTI0I03bl CaMH SIBJIIIOTCS XOPOIIUM CYOCTpaToM JJist
JIPYTUX MUKPOOPTAHU3MOB, B YACTHOCTH JIJI a30T(PUKCUPYIOMIHNX OaKTEpHil.

B uepHO3eMax YMCIEHHOCTbH LEJUIIOJIOJUTUKOB 3HAUYUTEIIBHO BBILIE, YEM B
cepo3eMax M Tmeckax. Ha YMCIEHHOCTh LEJUIIOJIONUTHUKOB OKAa3bIBAET MPSIMOE
Bo3nelicTBue Tum (utorneHo3a. [locie 351akoB B MOUYBE OCTAIOTCS KOPHEBBIE U
MOKHUBHBIE OCTATKU C ropas3fo 0ojee BHICOKUM COJEPIKaHHEM IEJUTIOJIO3bI, YeM
nocie 0000BBIX.

XOJ PABOTHI.

B kayecTtBe OJIEKTMBHOW Cpelbl HCHOJB3YHOT cpeay I'eTumHCOHa,
cienyromero coctara (B r/1): KH,PO, - 1,0; CaCl, - 0,1; MgSO, - 0,3; NaCl - 0,1;
FeCl; - 0,01; NaNO;j - 2,5; arap-arap - 20,0. Cpeny 3apaHee CTEPHIM3YIOT W
pasnuBalOT B cTepuibHble yamku [letpu. B kaduecTBe eAMHCTBEHHOTO CyOCTpara
UCIIOJB3YIOT OyMaxKHble (QUIBTPHI, TMOJHOCTHIO 3aKPBIBAIOIIUE IMOBEPXHOCTH
yamku [lerpu.

Jns OpuroToBIEHUS Pa3BEACHUWM B3AThb HAaBECKy IOYBbI BecoM 10r
(otobpath kopHH pacTeHuil). [lepeHecTn HaBecKy B KoJIOy ¢ 99 Mil cTepuUiIbHOM
Bombl (pasBenenne 10™) u B3GanThIBATH 5 MHUHYT KPYTrOBBIMHU BpalllaTeIbHBIMU
JBIDKEHUSIMH, HE JOMMyCKasi HAMOKaHUsI BaTHOUM MPOOKH, 1aTh OTCTOSATCS KPYITHBIM
MOYBEHHBIN yacTullaM B TeueHue 1-2 munyT. M3 mepBoro pasBeaenus otoopats 1
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MII CyCIICH3HH M BHECTH BO BTOPYIO KOOy ¢ 99 mi Boxsl (passegenme 107°),
MepeMeNIaTh 5 MUHYT. 3aTEM MPOBECTH MOCEB HA AIEKTUBHYIO INIOTHYIO CPENY.

Uucrolt cTepuJIbHOM THUIIETKOM OTOOpaTh 1 MJI CyCHEH3UMH W3 TPEThEro
pa3BElCHUS U B CTEPHIIbHBIX YCIOBUSX BHECTU HA MOBEPXHOCTh IJIOTHOW CPEJIBI.
3aKphITh YallIKy U OCTOPOYKHO BPAILATEIbHBIMU JBHKCHUSIMU CJIETKA HAKJIOHSSA
pacrnpeienuTh paBHOMEPHO CYCIIEH3UIO 10 MOBEPXHOCTU. OTKPBITH YAIKy BOIU3U
IJIAMEHU CIUPTOBKUA M MUHIETOM OBICTPO YJIOKHUTH HAa TTOBEPXHOCTH OYMa>KHBIN
bubTp.

Yepes 2 Heaendn Ha NOBEPXHOCTH YalllKM  BBIPACTAIOT  KOJIOHUU
HEJUTION030pa3pyIaoINX adpoOHBIX MUKpoopranu3mMoB. [lojcuer ux npoussectu
C TOBEPXHOCTU cpeapl. Eciym KOJIOHMH MHOro, OOpaTHYIO CTOPOHY YaIlKH
pa3ieNsAoT KapaHJalloM M0 CTEKIIy Ha CEKTOPA Y MOJICYUTHIBAOT KAXKIBIM CEKTOP
C IOBEPXHOCTH OTIEIBHO, 3aTEM TAHHBIE CYMMUPYIOT.

OnpenensroT YUCIEHHOCTh LEJUIFOJIOIUTUKOB B IIOYBAX HECKOJIBKUX THUIIOB
WJIU U3-TI0J Pa3JIMYHBIX pacTeHUN. UNCIEHHOCTE MUKPOOPIaHU3MOB OIIPEAEIISAETCS
o dopmyiie:

A= B ; n ’

B - uncno xojioHuii Ha 4Jallke,

N - pa3BeICHUE TOYBEHHOM CYCIICH3HH,

V - 00beM OYBEHHOW CYCIIEH3UH, BHECEHHOM B YAIIIKY.

JlaHHbIE OnbITa CBECTH B TaONUILy, CIE€TIaTh BBIBOJIBI.

rae A - YACIIEHHOCTh MUKPOOPTaHU3MOB B 1T ITOYBHI,

Tabmuna 7.
Yucnennocms noUBeHHBIX YENNI0JI030PaA3PYULAIOUUX AIPODOOS.
Bapuant onbita KomuecTBo HucneHHoCTh
KOJIOHHMI Ha YalllKe LEJUTI0I030pa3pyIIAOIINX
a’po0oB

KonmponvHuie sonpocul u 3a0anus onsi camocmosmenvHou pabomai.

Kakoe skosornueckoe 3Ha4€HHE HMEIOT MUKPOOPTAHU3MBI, PACIICTUISIONINE
uemono3y? I'ne ocymecTBisieTcs 3TOT npouecc?

[Touemy 4YHCICHHOCTH MEIUTIONOJUTAYECKUX a’dpO0OB CUYUTAIOT XOPOIIUM
MOKa3aTeseM ILUI0J0POAUS TTIOYBbI?

PA3JAEJI VI. NIPEBPAIIEHUE MUKPOOPI'AHU3MAMHU
A3O0TCOAEPXKAIIIUX BEIECTB.

buonornyeckuii KpyroBopoT a3oTa COCTOMT M3 psAa IOCIICIOBATEIBHBIX
B3aMMOCBSI3aHHBIX IIPOIIECCOB: aMMOHHU(UKAIIHH, HUTPUPUKAIIAH,
neHuTpudukanuu, Ounomornyeckord ¢ukcammu atmocdepHoro aszora. OnHu
MUKpPOOPTAaHU3Mbl MHUHEPAIM3YIOT OPraHMYECKHUH a30T OCTATKOB pACTEHUU U
JKUBOTHBIX C BBIJICJICHUEM aMMHAKa, APYTHE - OKUCISIOT aMMHAK 0 HUTPATOB H
HUTPUTOB, TPETHH - BOCCTAHABIMBAIOT HUTPATHI 10 CBOOOJHOTO a30Ta, YETBEPTHIC

40



- CTIOCOOHBI CBSI3BIBATH CBOOOIHBIA a30T aTMOC(epbl. DTH pa3HOHANPABICHHBIC
MPOIECChl MPOTEKAIOT OJHOBPEMEHHO B Pa3JIMYHBIX MHUKPO30HAX TOYBBI U
OTIPENICTIAIOTCS COCTAaBOM MHMKPOOHOTO KOMIUIEKCAa M YCIOBHSMU OKpY’KaroIien
cpeabl (TeMITepaTyphl, BIAXKHOCTH, TUIIA TIOYBBI, TUIIA (PUTOIICHO3A).

[TouBeHHBIE MHKPOOPTaHU3MbI UTPAIOT OCHOBHYIO POJIb B (DOPMUPOBAHUU
IJIOIOPOIMS TTOYBBI, T.K. IEPEBOAAT HEAOCTYITHBIC (DOPMBI a30Ta B Takyro (hopMmy,
KOTOpasi MOXKET YyCBauWBaThCAd pacTeHUsIMU (aMMOHUMHBIC COJIM, HHUTPATHI).
M3BecTHO, YTO COEOWHEHWS a30Ta SBISACTCS OCHOBHBIM JIMMHTHPYIOITUM
dbakTOpoM IS pACTeHUM, T.. OMPENEISIOT TPOAYKTHBHOCTH (uToreHo3a. B
arporieHo3ax MPU BHECCHUH MUHEPAIBHBIX M OPraHUYECKUX a30THBIX yIOOpCHHIA
HEOOXOMMO YUUTHIBATH JACATEIHPHOCTh MUKPOOPTAHU3MOB, YUAaCTBYIOIINX BO BCEX
3BEHBSAX KpPYyroBOpoTa a3oTa, a Takke HMMOOWIM3alUUI0 (CBSI3bIBAHUE)
MUHEpAJIbHOTO a30Ta B OMOMacce TOYBEHHBIX MHKPOOPTAHU3MOB. AB3OTHBIE
yno0peHus 11e1ecoo0pa3HO BHOCUTH BECHOM, YTOOBI M30eKaTh OOJIBIINX MOTEPH OT
BBIMBIBAHUSI HUTPATOB U MX JAeHUTpupukanuu. B ceBooOopoT memecooOpa3HO
BBOJIUTH PACTECHUSI, 00ECIICUNBAIOIINE AKTUBHYIO a30T(HUKCAIUIO JUIsl YBETUUCHUS
3a1macoB OMOJIOTMYECKOT0 a30Ta MOYBHI.

PABOTA 18. MUKPOOPT"AHU3MBI, BHI3bIBAIOIINE
AMMOHUOUKAILINIO BEJIKOB.

[Iman 3ansATHS.
1. 3HaKOMCTBO C DJEKTHUBHOM Cpeod [Jsl TOJyYEeHHS HaKOMUTEIbHOU
KyJIbTYpPbl aMMOHU(UKATOPOB.
2. MUKpOCKOIIMYECKOE N3YICHHE BO3OYIUTENEeH aMMOHU(PUKAIUH.

Marepuansl 51 o0opyI0oBaHUeE. HaxonmrenpHas KYyJIbTypa
aMMOHHU(UKATOPOB OEJIKOB, MHKPOCKOI C OCBETUTEIEM, MHKPOCKOIIMYECKas
NeTisi, NPEeIMETHbIE | TOKPOBHBIE CTEKJa, pacTBOp (YKCHUHA, KIOBETHI,
MIPOMBIBATIKH, (PUIIbTpOBaIbHAS Oymara.

AMMOHUGDUKAIIMS - 3TO TPOILECC  PaA3IOKEHHS  a30TCOJCPIKAIINX
OpPTraHUYECKUX COCTUHEHUN (OCIKOB, MOUYEBHHBI, HYKJICMHOBBIX KHCIIOT, XUTHUHA),
COINPOBOXKIAIOIIAS BBIACICHUEM aMMmuaka. lIpomecc MOXKeT NnpOUCXOIUTh B
a’pOOHBIX U aHA’POOHBIX YCIOBUSIX.

Ammonudukanus OEIKOB COCTOUT M3 JBYX craauii. Ha mepBoil craguu
MPOUCXOJIUT THUIAPOJU3 OEJIKOB TOJA JICMCTBUEM BHEKJIETOUHBIX IpOTea3s
MHUKPOOPTaHU3MOB [0 TIENITHUIOB U JAJIe€ 10 aMUHOKHUCIIOT.

benku — nmenTuabl — aMUHOKHMCIIOTEHIL.

Ha Bropoii cramum B ad’pOOHBIX YCIOBUSX AMHHOKHCIOTHI IyTEM
JI€3aMUHUPOBAHUS PA3pPYIIAIOTCS ¢ 00pa30BaHUEM aMMHAaKa M COOTBETCTBYIOIIMX
OPTraHUYECKUX U KETOKHUCJIOT, KOTOPbIe METAaOOIU3UPYIOTCS MOTHOCTHI0. AMMHUAK
YaCTUYHO YCBAMBAETCS CAMUMH MHUKPOOPraHM3MaMH, a YaCTUYHO BBIACISACTCA B

cpeny.
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AMHMHOKHUCIIOTHI —> OPTaHUYECKHE

mwin ketokucyiotel + NHz — CO, + H,O + SO4'2

B aHa’poOHBIX yCIOBUAX Ha BTOPOW CTAIUU aMHUHOKHUCIIOTHI ITOJBEPTAOTCS
cOpakuBaHWIO C 0Opa30BaHMEM TOKCHUYECKHX COCIWHEHUH (IMaMUHOB -
KaJaBepHH, IMyTPECIMH), AYPHO TMaxXHYIIMX NPOAYKTOB (MHION, CKAaToJI),
CEpOBOJIOPO/Ia U MEPKANTAHOB. DTOT MPOLIECC HAa3bIBAIOT THUEHUEM.

B mporecce amMmmoHu(UKAMK TPUHAMAIOT Y9acTHE Pa3IMYHBIC TPYIIIBI
MHUKpPOOPTaHU3MOB. B a’poOHBIX  yCIOBHSX  BHayajlle  HaKaIlJIMBAIOTCS
HecriopobOpasyromnue Oaktepun (Pseudomonas, Proteus) u rmuiecHeBble T'pHOBI
(Aspergillus, Penicillium, Fusarium), 3atem Oamumiel (Bacillus), a mo3anee -
aKTUHOMUIIETH. B aHa’pOoOHBIX YCIOBHUSX HAKAIUIMBAIOTCA OakTepwH poja
Clostridium.

XO/l PABOTBI.

Jst mosrydeHusi HAKOMUTEIBHOU KyJIBTYPhl aMMOHU(DHKATOPOB HCITOIB3YIOT
anektuBHYI0 cpeay MITA mimu BITA. CoctaB cpen (B r/:1): menton - 10,0; NaCl -
5,0; MscHOM wim 000OBBIM oTBap - 10 1i, arap-arap - 20,0. [ns BeigencHus
a’po00OB cpeAy pa3iauBalOT TOHKMM cioeM (1-2 cM) B KOHMYECKHE KOJIOBI U
3apa)kal0T KOMOYKOM TOYBBI WJIM meperHos. JlJis BblAeNieHUs aHa’poOOB cpemy
pa3NMBaIOT B IPOOUPKHU BHICOKUM CJIOEM, CO3/1aBasi 0ECKUCIOPOIHBIE YCIOBHS.

Ha cnenyromiem 3aHSITHH OTMETUTh TIOMYTHEHHUE CPEJIbl, Ta3000pa3oBaHUE U
cnenupUIecKuii 3anmax B MpoOUpKe ¢ aHaIPOOAMH.

[TpuroroBuTh mpemnapat "pa3gaBieHHas Karuis', OoKpacuth GykcuHoM. Jlmst
aHa’poOoB OpaTh MpoOy U3 Ocajka Ha JHE MpoOupku. PaccmoTpeTsh BO3OyauTenei
mporiecca Mo MEKPOCKOTIOM.

Cpenu a’po0OB MOXXHO OOHApPYKUTh MEJIKUE TOJABUKHBIE MAJOYKU
pasmepom 1-2 mxm (Pseudomonas fluoresceus), qIMHHBIE HUTEBHUAHBIC KIETKU
(Proteus vulgaris), kokku (Chromobacter prodigiosum), 6ojie kpynHbie 5-10 MKkM
MOJABWKHBIC MAJIOYKU, OJUHOKHE WM coenHeHHbIe B 1enouky (Bacillus subtilis,
B.mycoides, B.mesentericum). YacTo u3 mouBsl BeIAEHSIOT rpuodbl (Aspergillus,
Penicillium, Fusarium). PaccMOTpeTh KOHMIUEHOCIBI ¢ KOHUAMSIMH, OTPEICTUTh
POl MUKPOMHUIIETA.

Ha mpenaparax aHa’poOOB MpEerMYIIECTBEHHO OOHAPYKUBAIOTCS OaKTepUu
poma Clostridium (Cl.sporogenes - cmopa pacmonoxeHa KIOCTPUIHAIIBHO,
Cl.putrificum - ciopa pacnonoskeHa MIeKTPUIHAIBHO).

3apucoBaTh U MOAMKCATH MPETIAPATHI.

Koumponvhvie 6onpocvl 3a0anusi 0115 camocmosmenbHou pabomul.

1. Kakoe MecTo 3aHMMalOT MPOIECChl aMMOHU(MUKAIMU B KPYrOBOPOTE
a30Ta U KakoBa poJjib B MOAAEPKAHUU TOYBEHHOTO TIOAOPOAUS?

2. KakoB MexaHu3M Ipoliecca aMMOHU(UKALIMK B MOYBE MPU a3POOHBIX U
aHa’pOoOHBIX ycnoBusx? Kakue TOKCHUecKue MpoayKThl 00pa3yroTCs IPU 3TOM?

3. HazoBuTe npencraBureneit aMMOHU(DUKATOPOB MOYBHI.
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PABOTA 19. HUTPUOULIMPYIOUIUE BAKTEPUN, UX
XAPAKTEPUCTHKA.

[Lian 3ansTHs.
3HaKOMCTBO C AJICKTUBHBIMHU cpefaMu i BbiaeneHus Oakrepuit | u 11 ¢azbr
HUTPpUDUKALIAH.
Mukpockonuueckoe uzydeHue Bo3oyaureneit I u Il pazpr HuTpudukanum.

Matepuaibl u 06opynoBanue. HakonurenbHas KynbTypa HUTPU(PHKATOPOB,
MHUKPOCKOIT C OCBETUTEJIEM, MUKPOOHOJIOTHYECKAs TIETJIS, CIIUPTOBKA, TIPEIMETHBIC
¥ TIOKPOBHBIE CTEKJIa, pacTBOp (yKCHHA, KIOBETA, MTPOMBIBATIKA, (PHIBTpOBATIHHAS
Oymara.

[Tportecc HUTPUGDUKAIIMN 3aKITFOYACTCS B OKUCICHHH aMMHaKa OaKTepHsIMHU
c 00pazoBaHHEM a30THOM KHUCIOTHL. [Iporecc nmpoTekaeT B ABE MOCIeI0BATEIbHbIC
da3bl. B nepBoit daze npoucxoauT OKUCICHUE aMMHaKa J0 a30TUCTON KUCIIOTHI:

NH;3; + O, > HNO; + H,0 + 279 Kmx .

OCyIIECTBIIAIOT 3TOT HPOIECC HUTPO3HBIE OakTepuu pojoB Nitrosomonas,
Nitrosococcus, Nitrosolobus. Bo BTopoii (ha3e a3oTrcras KHCI0Ta OKUCISICTCS JI0
a30THOM:

HNO, + O, > HNO3; + 71 Kmx .

Ocy1ecTBISIOT 3TO TIpoliecc HUTpaTHbIe OakTepuu poja Nitrobacter.

Hutpudukaropel - cTporue al’poObl, MOIY4YalOT HEOOXOAUMYIO ISt
KU3HEICATCIILHOCTH SHEPTHIO B PE3YJIBTATe OKUCICHHUS TOJIHKO HEOPTaHMUYECKHX
cyoctpatoB. [lo Turmy mnuTaHuS OHM OTHOCATCA K XEMOJUTOABTOTpoOdam,
OpraHnyecKue BemiecTBa oHM cuHTE3upyroT u3 CO, B mpolecce XeMOCHHTE3a U
COBEPIIICHHO HE HYXXIACTCS B TOTOBBIX OPraHUYECKHUX BEIIECTBAX.

B mouBe 1 Boje AEATEIBHOCTh HUTPUGPUKATOPOB MPHUBOIUT K HAKOTUICHHIO
M30BITOYHOTO KOJMYECTBA HUTPATOB, UTO OTPHIIATEIILHO CKA3bIBAETCS HA KAYECTBE
CEJNIbXO3MPOAYKIIMM W TMHUThEBOM BOJBI. HwuTpaTel 1mioxo copOupyroTcs
MOYBEHHBIMHM YACTHYKAMH, B OTJIMYMH OT MOHOB aMMOHHS, YTO TMPUBOJIUT K HX
BBIMBIBAHUIO BECHOM M HEMTPOU3BOACTBEHHBIM MOTEPSM a30THBIX YI0OPEHHIA.

XO/] PABOTBI.

JI71st HAaKOTUTENBHON KyJIbTYPhl HUTPUDHUITUPYIOMUX OAKTEPUA UCTIONB3YIOT
3JIEKTUBHYIO cpeny BuHorpaackoro ciemyroiero coctara (B 1/71): (NH,),SOy4 -
2,0; KoHPO, - 1,0; MgSOq, - 0,5; NaCl - 2,0; FeSQO, - 0,01; CaCO; - 2,0. Cpeny
Pa3MBaOT TOHKUM CIIOEM B KOJIOY, 3apaxat0T KOMOYKOM MOYBbI, CTaBAT Ha
WHKYOaIuIo npu 28°C. DreKTHBHOCTB CpeIbl JOCTUTAETCS MOJHBIM OTCYTCTBUEM
OpraHUYeCcKoro cyocTpara, MPUCYTCTBUEM B Ka4eCTBE CyOCTpaTa aMMOHUITHOM
COJIM, a3pOOHBIMU YCIOBHUSIMU BbIpallluBaHus. B nmponecce nHKyOaImm BHavyasie
pa3BuBatoTcs 0aktepuu I das3sl HUTpUUKayu, a 3arem - Il pa3zbl.

Yepes nBe HenenM CHATH Pe3yJIbTaThl ONbITa. [[puroTroBuTh NIpEnapaT
"pa3naBieHHas Kamis'", OKPaCUTh (DYKCUHOM.
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KneTku oBanbHOM UM KOKKOBUAHOW (DOPMBI, TOABMXKHBIE - OaKTEpUU poja
Nitrosomonas (N.luropeae 1Ji1 4epHO3EMOB), MEJIKUE HETIOABM)KHBIE MMAJIOUKH,
OJIMHOYHBIE WJIM COSJAMHEHHBIC B TPYIIIIBI CIIM3UCTOM Karcyiou - Nitrobacter
(N.winogradskii).

3apucoBaTth U IOANKCATH Mperapar.

Konumponvnvie 6onpocwl u 3a0anus 01 camocmosamenbHou pabomul.
B yeMm cymHocTh npouecca HuTpupukanuu? Kakue craauu u

BO30OyauTeN?
Kakyto ponps urpaet npoiiecc HUTpU(GUKAIMK TSI TOBBIIICHUS TUIOA0POIHUS
MTOYBHI?
B kako# nepuoJ 11e1ecoo0pa3Ho BHOCUTh B TOYBY MUHEPAIbHbIE a30THBIE
yA00peHusl, BECHON MU OCEHBIO?
Kakue ocoO0eHHOCTH yIbTPAaCTPYKTYPbl HUTPATHBIX OAKTEPUH BBl 3HAECTE U C UEM
3TO CBSI3aHO?

PABOTA 20. BAKTEPUU, OCYHWECTBJIAIOIUE ITPOLIECC
NEHUTPUOUKALINUN, NX BBIJAEJIEHUE 1 XAPAKTEPUCTUKA.

IInan 3auATHS.
3HaKOMCTBO Cc AIEKTUBHOMN cpenou U1 BBIJICJICHUSA
JNEHUTPUPUKATOPOB.
Mukpockonu4yeckoe U3ydeHue IeHUTPUPULIUPYIOIINX OaKTepuil.

Marepuanbl 51 000pyIOoBaHUE. HaxonurensHas KYJIbTYypa
JTEHUTPUPUITUPYIOMHUX OaKTepui, MUKPOCKON C OCBETHTENIEM, MPEAMETHBIC W
MOKPOBHBIE CTEKJIA, MUKPOOMOJIOTHYECKAs METIsl, CIIMPTOBKH, PacTBOP (PyKCHHA,
KIOBETHI, POMBIBAJIKH, GUIBTPOBANIbHAS Oymara.

[Ipouiecc BOCCTaHOBJIEHUST HUTPATOB 10 MOJIEKYJISIPHOI'O a30Ta HA3bIBACTCS
nenutpudukanuen. enutpudunupyromue Oakrepun -  (PaKyJIbTaTHUBHBIC
aHa’poObl. B a’poOHBIX YCIOBHSX OHHU OKHUCISIIOT OpPTraHWYECKHE BEIIECTBA
KHCIIOPOJIOM BO3/lyXa, B AaHA’POOHBIX - B KA4eCTBE KOHEUHOTO aKIENTOpa
AJICKTPOHOB B JBIXaTEIbHOW IIEMH OHU HCIOJB3YIOT HUTpATHI. JleHuTpudukamio
MOYHO YCIIOBHO Ha3BaTh "'HUTPATHBIM JIbIXaHUEM .

NOg_ —> NOZ_ — NO > NZO - N2

[To Tumy muTanus 3T OaKTEpUU SBIAIOTCS XeMOOpraHorereporpodamMu u
HYXKJIAIOTCSI B OPTraHWYECKHUX BEIIECTBaX, KakK MUIEBOM cyOctpare. HutpatHoe
JIBIXaHHUE CIIOCOOHBI OCYIICCTBIATh OaKTEpUW W3 pasHbIX rpymm: Pseudomonas
(Ps.denitrificans, Ps.fluorescens), Esherichia, Chromobacterium,
pacnpoCTpaHEHHBIE BO BJIAXHBIX CJIa00a’pUPOBAHHBIX TI0YBAX, OCOOCHHO B
pusocdepe pacTeHuil.

B xone nenutpudukaium novysa TepseT MUHEPAIbHBIN a30T, UTO MOHUKAET
ee MPOAYKTUBHOCTh. Adpanus (BCIAlIKa, PhIXJIEHHWE) TOPMO3ST 3TOT Mpoliece, T.K.
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OakTepuu TMEpexomsiT K OoJee BBITOJHOMY KHCJIOPOJHOMY  JIBIXaHHIO.
JeHuTpuuKaTopbl HCIONB3YIOTCS TaKKe W I OYUCTKH CTOYHBIX BOJ OT
HUTPATOB.

Cnegyer  OTMETUTh, 4YTO  JACHUTPUPHUKALMIO  OCYIIECTBISET  HE
y3KOCTIEIMAIM3UPOBaHHAS TpyIa (Kak, HaIpuUMep, HUTPUQPHUKAIIUIO), a IMUPOKUN
Kpyr OOBIYHON TIOYBEHHOW MHKpPOQIOphl.. MHTEHCHMBHOCTH ATOrO Mpoliecca
3aBHCHUT TOJIbKO OT OKPY’KAIOIIUX YCIOBHMA (HU3KOW KOHIIEHTPAIUU KHUCIOpOJa 1
HaJIM4us JIETKO YCBOSIEMBIX CyOCTpaTOB).

XO/J PABOTHI.

JUis ~ TOJydeHHWs] — HAKONHMTEIBHOW  KYJIbTYpPhl  JICHUTPH(PHKATOPOB
UCTIONB3YIOT cpeny ['mimbras (B 1/1): Na TuMOHOKHCHTBIN - 2,5; acnaparux - 1,0;
KH,PO, - 1,0; K;HPO, - 1,0; KNOs - 2,0; MgSO, - 2,0; CaCl - 0,2; FeCl; - crenpi,
pH 7,0. Cpeny pa3nmBaroT 1mo mpoOHpKaM BBICOKAM CJIOM U 3apa)kal0T KOMOUYKaMHU
MOYBBI. DJICKTUBHOCTD CPEbl IOCTUTACTCS] HAIMINEM HUTPATOB, JISTKOYCBOSIEMBIX
OpPTaHUYECKUX CYyOCTPaTOB U aHA3POOHBIMH YCIIOBUSIMHU.

UYepes Hemenmto CHUMAOT pe3ynbrar. OTMETUTh TIOMYTHEHHE CpPEIbl U
oOmIbHOE Ta3000pazoBaHue. [IpUTOTOBUTH OKpAIICHHBIH (YKCMHOM IpermapaT
OakTepuii. B mpemapare MOXHO OOHApYXHTh MEJKHE HECIOPOOOpasyromue
MOJIBMYKHBIC MTAJIOYKH, OJJMHOYHBIC MJIM B BUJC KOPOTKUX Iiernouek - Ps.fluoresceus
u Ps.denitrificans. 3apucoBarh 1 noamucarh npemnapar.

Koumponvhvie 6onpocwl u 3a0anus 015 camocmoamensvHol padomoi.

1. UmeroT nu ACHUTPUPHUKATOPHI IHIXATEIbHYIO II€Th W COIPSHKCHHYIO
CUCTEMY OKHCIUTEIBHOTO (ochanupupoBaHusi?

2. K kaxoif rpynme oTHOCATCS JeHUTPU(GUKATOPHI TIO THUITY TUTAHHS?

3. Ilouemy HamboJee aKTUBHO MPOIECC MPOTEKAET B OOJOTUCTHIX MOYBAX?
[Touemy B puzocdepe pactenuii TeHuTpuduKaIms yCUInBaeTcs?

4. B xakux MHKPO30HAX MOYBBI MOXKET MPOUCXOAUTH NEHUTpU(DUKALUS B
OOBIYHBIX YCIOBUIX?

PABOTA 21. BBIAEJIEHME U3 I[TOYBLI 1 ITOACYET YMCJIEHHOCTHAU
ADPOBHBIX CBOBOJJHOXKHMBVYIINX ASOTOUKCATOPOB.

ITiman 3ansaTH.
1. 3HAKOMCTBO 3JIEKTUBHOM C Cpeaod JUisl BBIIENEHUS TeTepOTPOPHBIX
CBOOOTHOKUBYIIUX a30T(PUKCATOPOB.
2. Tloacuer YMCIEHHOCTH OJIUTOHUTPODUIIOB.
3. Iloacuer YMCIEHHOCTH a30TO0AKTepa METOJOM OOpacTaHUsi KOMOYKOB
MIOYBBI.

Matepuasnbl u o6opynoBanue. CrepunbHble yarmku [letpu, Ha omHy

MOYBEHHYIO TIPOOY - 2 KOJIOBI ¢ 99 MIT CTepUIILHOM BOMBI, 2 CTEPUIIHHBIC IMHUITETKH,
v 9 0 9

K0J10a ¢ pazorperoit u oxnaxaeHHou 10 50°C cpenoit D, CTEKIISTHHBIE TATOYKA
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C OTTSHYTBIM KOHIIOM, (hapdopoBas daiika, BECbl ¢ pa3HOBecaMu, Tpadaper.

AzoTrdukcanuss - OTO TIPOLECC CBS3BIBAHMS MOJIEKYJIIPHOTO a30Ta
aTMocepbl B XUMHUYECKHE COCIUHEHUs, MPUCYIIUA TOJBKO MPOKAPUOTAMHU.
MouiekynsipHBIi a30T B OCHOBHOM BOCCTAHABJIMBAETCS 10 aMMHaka U B (opme
AMUHOKHUCIIOT BKJIIOYaeTca B Oeiku. MUKpoopraHusmbl - a30TPUKCATOPHI
pazzensitoTcst Ha CBOOOJHOKUBYIIUE, CAMOMOTHYECKHE (SHIOCUMOMO3 C BBICIIMMU
pacTeHHsMHM) M accoUMaTHBHBIE (B pusocepe U pHU3OIUIAHE PACTEHUM).
O¢ddexTuBHOCTE  a30TPUKCAIIMM  CBOOOJHONKHUBYIIMMH  MHKPOOPTaHH3MaMH
cocraBisger 1-3kr N/raron, cumomornmueckumu - 100-300 xr N/ra-ron,
acconratuBHeIMH - 110 70 kr/ra-ron. OpHako a07s O0OOBBIX pacTEeHUM B
€CTECTBEHHBIX IIEHO3aX M IIOCeBaxX Maja, CJIeJJOBaTebHO, OCHOBHOW BKJIAJ B
o0ecriedeHre OYBbI a30TOM BHOCAT aCCOLMATUBHBIEC a30THUKCATOPHI.

CB0OOMHOKUBYIIIUE  a30T(UKCATOPHI  BCTPEUAIOTCS CpPEeaud  aBTO- U
reTepoTpodoB. ABTOTpo(dbI (IMAHOOAKTEPUU U MypIypPHBIE HECEPHbIE OAKTEPHUH)
BHOCSIT 3aMETHBIA BKJaJ B IOYBaX TPONWYECKOM 30HBI. B yMepeHHOW 30HE
IIMPOKO PACIpPOCTPaHEHbI reTepoTpodsl: adpodrl poa Azotobacter nu aHa’poObI -
pon Clostridium. OHM HYXJalOTCS B TOTOBBIX OPraHMYECKUX BEIECTBAX, B
OTCYTCTBHM B Cpe€Ji€ UCTOYHHMKA a30Ta HAUYMHAIOT (PUKCHUPOBATh a30T U3 BO3IyXa.
bonpmias  rpynma  OJMTOHUTPO(HMIIBHBIX ~ MHUKPOOPTaHU3MOB  CIOCOOHA
buKcUpoBaTh a30T ¢ Maoi 3HPEKTUBHOCTHIO.

XO/ PABOTBI.

Jns BbIACNEHUST U3 TOYBBI a’pOOHBIX a30T(PUKCATOPOB - TETEpOTPOdOB
UCITOJIB3YIOT cpey Dmou ciaeayromero coctasa (B 1/im): caxaposa - 20,0; K;HPO,
- 0,2; MgSO, - 0,2; NaCl - 0,2; K,SO, - 0,1; CaCO; - 5,0; cmech
MHUKpPOOPTaHU3MOB - | MII. DJIEKTUBHOCTH CpEIbl 00ECIIEYUBACTCS OTCYTCTBHEM
a30Ta ¥ a3pOOHBIMHU YCIIOBUSIMHU BBIPAIITUBAHMUS.

YHCIIEHHOCTh OTMTOHUTPODUIIOB ONPENCTISAIOT pH TITyOUMHHOM moceBe. J[is
sToro 1 M mouBeHHOH cycreHsuu (passegeue 10™), BHECTH B CTEPHIBHYIO
qamky Ilerpn, 3amute 20-25 MI paciutaBieHHOM 1 oxnaxaennoi o 50°C cpemy
Bbm, 0OCTOPOKHO MepeMenIaTh BpallieHueM Ha TOPU30HTAIBHON MMOBEPXHOCTH, HE
JIOTyCKasl TIOTaIaHus Cpeibl Ha KPhImKy. UHKyOupoBaTh nmpu 28°C.

Uepe3 Hemento MOACYUTATH YHCIO KOJOHUM W BBIUYMCIUTH YUCICHHOCTDH
OJIMTOHUTPO(UIIOB B MOYBE TIO PopMYyJIE:

X = Axn

,rne X - KOJINYECTBO 3a4aTKOB MUKPOOPTaHU3MOB B 1T ITOYBHI.

A - 9MCJ0 KOJIOHWW HA YallIKE.
n - pa3BecHuE,
m - 00bEM CYCIIeH3UH, BHECEHHBIN B YaIIKY

Azotobacter ompenensroT METOIOM 00pacTaHWs TMOYBEHHBIX KOMOYKOB. B
crepwibHyto yaiiky Ilerpu 3amute 20-25 ma cpeast Duidbu. Ha moBepxHOCTH
3aCTBIBIIEN CPEIbl CTEKIIHHOM MAJIOYKON PA3JIOKUTh KOMOYKHU ITOYBEHHOM MACTHI.
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[Tox wamky ymoOHO momtoxkuTh TpadapeT. KommdecTBO KOMOUYKOB Ha YaIllKe
noJKHO cocTaBisAiTh oT 30 mo 60. IlouBeHHyI0 macTy MOMy4aloT pacTHUpaHUEM
nouBsl ¢ 2 % wmena B dapdopoBoii yaiike ¢ 700aBICHUEM CTEPUIILHON BOJBI 10
MJIOTHOM OJTHOPOJIHOM Macchl. Men q00aBIISIIOT JJ1s1 TOAABIEHUS pOCTa TPUOOB.
Uepe3 Hemenmo MOACUUTATh YHUCIO KOMOYKOB, BOKPYT KOTOpBIX Ha
MOBEPXHOCTH CpeIbl TOSBUINCH TEMHBIC apeaibl oOpacraHus. PaccuutaTh
OTHOCHUTENFHOE COJIep KaHNe a30TO0AKTepa B aHAJTU3UPYEMBbIX MTOYBAX.

Ta0mumna 8.
OmuocumenvHoe cooepicanue azomodoakmepa 6 nouse.
Bapuant OO01ee Yucio Conepxanue
OTIbITa YHICJIO KOMOYKOB oOpocmmx azorobakrepa (%)

Ha JaIllKe KOMOYKOB

Konmponvnuvie sonpocol u 3a0anus 0ns camocmosmensvHou pabomai.

1. Kakue rpynmnsl a30T()UKCATOPOB BbI 3HaeTe?

2. KakoB MexaHu3M npoliecca puxcanuu a3ora?

3. Kak BbI1enUTh U3 OYBHI a3POOHBIX TETEPOTPODOB - a30THUKCATOPOB?

PABOTA 22. CBOBOJHOXNBYIINE ASOT®HUKCATOPHI,
YCJIOBUA BBIAEJIEHN A, MOPOOJIOI'MYECKAA XAPAKTEPUCTHUKA.

[Lnan 3aHsTHS.
1. 3HAKOMCTBO C YCJIOBHSIMH BBIICIICHUS HECUMOWOTHYECKUX TMOYBEHHBIX
a30T(UKCATOPOB.
2. MUKpOCKOTIMYECKOE  HM3y4YeHHWE adpoOHBIX  a30TPHUKCATOPOB  (poA
Azotobacter).
3. MUKpOCKOTIMYECKOE HM3yYeHHE aHa’pOOHBIX a30T¢uKcatopoB (pon
Clostridium).

Matepuasnbl 1 oOopyzaoBanusi. HakomurenbHass KyjiabTypa aspoOHBIX
a30TO0aKTEpOB, MHKPOOMOJIOTHYECKAasi TIETJs, MHUKPOCKOI C OCBETHUTEIIEM,
MpPEeIMETHBIE W TOKPOBHBIE CTEKJa, pacTBop (ykcwHa, TyinH, JIroromus, KroBera,
MIPOMBIBATIKH, (PUIILTpOBaIbHAS Oymara.

Haubonee Xopomo uU3y4eHHBIMH CBOOOJHOKMBYIIMMU TOYBEHHBIMU
azoTukcaropaMu SIBISIOTCS  a’poOHble OakTepuu poja AzotobaCter u
aHa’pooOHbie Oaktepun pona Clostridium. D10 rereporpodsl, HykIaromuecs B
TOTOBBIX OPTaHUYECKUX BEIIECTBAX, MPU UCUYCPIAHUHM a30Ta B Cpele HAUYMHAIOT
(buKCUpOBATH a30T BO3/1yXA.

A30T00aKTEp OUYECHB TPEOOBATEICH K OKPYKAIOIIUM YCIOBUSIM, HE pacTeT Ha
KHUCJIBIX, O€THBIX OpPTaHuKOM, GochopoM U MOJIMOIEHOM, HEJOCTATOUHO BJIAXKHBIX
U a’dpUPYEeMBIX MOYBax. B CyxoMm KimmaTe BBISBIISICTCS JIMIIbL KaK BECEHHUU
apemep. Guxcupyet 10 15-20 mr N/ mOTpeOICHHOTO0 OPraHUYECKOTo cydcTpara.
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B aHa’poOHBIX YCIOBHUSX Ha TSDKENBIX KHCIBIX MOYBax (PUKCANUioO a30Ta
ocymiecTBis0T Clostridium pasteurianum. Heob6xoanmyro sHepruto sta 6akTepus
MOJTy4aeT B TPOIECCE MACISTHO-KUCIOTO OpokeHUsl. AKTHBHOCTH a30T(UKCAINN
aTOM OGakTepuu coctapiseT 10 10-12 mr N/r motpebaeHHoro cyocTpara.

XO/[] PABOTBI.

JUis  TOoJay4yeHWsT  HAKONUTENIBbHOM  KyJbTypbl  CBOOOJHOXKHBYILHX
a30T(UKCATOPOB HCIOJB3YIOT JJCKTUBHYIO cpeny Ombu (cMm. Pabory 20).
[IuTaTenpHyt0 cpely pa3iuBalOT TOHKHM CJI0e€M 1-2 c¢cM B KOJIOBI M 3apa)karoT
MapHUKOBOH mouBoi. MukyGupyior mpu 28°C. Uepes Hejemio Ha MOBEPXHOCTH
KOJIOBI MOSIBJIIETCA KOPUYHEBAS IJIEHKA, B HEKOTOPBIX KOJIOAX >KHJIKOCTh CHIIBHO
MIEHUTCA.

[IpUroTOBUTH NPWIKW3HEHHBIM IIpENapaT W3 ITOBEPXHOCTHOM IUJICHKH,
OKpacuUTh pacTBOPOM (PyKcHHa B TEUEHUE 3 MHUHYT, JAO0ABUTh KaIUIO TYIIH,
cMenmiaTb M pasMasarb IerTiaed mo  crekiay. Korma  Ma3ok  BBICOXHET,
IIPOMHUKPOCKOIIUPOBATE €TO.

B mMononoM Bo3pacTe a30To0aKkTep - MOABMKHAS KpyIIHAs Nalo4Ka, KOTopast
C BO3pacTOM TepseT NOABMXKHOCTb. KileTka ymeHpHIaeTcsi B pa3mepax,
npeBpauiaeTcs B LUCTY, oOpa3yeT IUIOTHYIO OO0OJOYKY M CIM3UCTYIO Karcyiy,
COJICP)KUT, KaK IpaBWJO, 10 JiBE KIeTKH BMecTe. Azotobacter chroococcum
BBIJICIISIET KOPUYHEBBIM mNUrmMeHT, A.agile m A.vinelandii- xento- 3eneHbId
nurMeHT. B mpenapare Ha yepHOM (pOHE XOpPOUIO BUAHBI PO30OBBIE KaIlCYJbl U B
HUX KpacHble KJIeTkH A.chroococcum.

Ecnu KuAKOCTh B KOJOE MEHUTCA M HU3AAET 3armax MacisiHOW KUCIOTHI, U3
HUKHUX CJIOEB NPUTOTOBUTH NPHKU3HEHHBIM MpenapaTr, OKpacUTh PacTBOPOM
Jlrorons. Knetku Clostridium pasteurianum mnajgo4kOBUJIHBIC, B 3PEJIOM BO3pacTe
UMEIOT BUJ BepeTeHa , 00pa3yloT B LEHTPE CIOPY, MO0 JUAMETPy MPEBBIIAIOLILYIO
kietky. PactBopom Jltoronst okpammBaeTcss B CHHUM 1BeT (pEeakTUB Ha
rpaHysesy).

3apucoBaTh U MOANKCATH MPEMAPATHI.

Konumponvhvie 6onpocwl u 3a0anus 015 camocmoamensHol padomel.

1. Oxapakrtepu3yiiTe  Hamboiee  paclHpoCTpaHEHHBIX B  IMOYBax
HECUMOMOTHYECKUX a30T(PUKCATOPOB ( OTHOIICHHE K KUCIOPOIY, TUIl MUTAHUS,
YCJOBUS JJIs1 a30T(PUKCAIIUN, PACTIPOCTPAHEHUE, YKOJIOTHA).

2. Tlouemy wmumkpoopranusmbel u3 pojaa Clostridium menee 3¢ dexkTHBHO
OCYILECTRIISIIOT a30TduKcaluio, ueM Azotobacter?

3. Moryr 7 B pa3dUYHBIX MHUKPO30HAX TIOYBBI OJHOBPEMEHHO
¢dbukcuposath a3ot u Azotobacter u Clostridium?

4. Kakne MUKpOOHMOJOTHYECKHE Mpernaparbl UCHOJB3YIOTCS B CEIBCKOM
XO035UCTBE 151 OaKTEpHU3aIMU CEMSIH PAaCTCHUI?
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PABOTA 23. 3HAKOMCTBO C CUMBUOTHUYECKHMH
A30TOUKCATOPAMMU.

[Lnan 3aHsTHS.
1. 3HaKOMCTBO C BHEIIHUM BHJIOM KJIyOE€HBKOB Ha Pa3iU4HBIX O0OOBBIX
pacCTEHHUSIX.
2. N3yueHue cTpoeHUs KITyOEHBKOB.
3. Uzyuenune mopdosorun KIryOeHbKOBBIX OaKTEpHUH.

Matepuasbl U obopyaoBanue. 3apuKCUPOBAHHBIE B (hOpMATTMHE KOPHEBHIE
CHUCTEMBbI pa3HbIX OOOOBBIX pacCTeHHUU, OpHUTBA, MHKPOCKON C OCBETHTEIEM,
IpenapoBaJbHbIE WIJIbl, NPEIMETHBIE M IOKPOBHBIE CTEKJIa, MUHIIET, PAaCTBOP
(dyKcHHa, CIUPTOBKA.

K »5sHIocMMOMOHTaM BBICHIMX PAcTEHUW OTHOCATCS OakTepuu poja
Rhizobium (cumOno3 c¢ oTpsaoM 000OBBIX) M aKTHMHOMHMIETHI poja Frankia
(cumbuo03 ¢ obnenuxoi, onbxoil). bakrepuu Rhizobium uMerOT CIOXKHBIA UK
pazButua. OHM TPOHHUKAIOT B KOPHEBOM BOJOCOK B BHJAE NAIOYKH C
NEePUTPUXUATBHBIM KI'YTUKOBAaHUEM, OOMJIBHO Pa3MHOXKAIOTCS U B BHUJIE TshKa -
"UHPEKIMOHHOW HUTH" - MPOHUKAIOT B KIETKH KOPBI KOpHs. KieTku ycuieHHo
JensiTes, 00pa3ysi KIyOeHEK, B KOTOPOM OaKTepUH MPOXOJAT CTAIUI0 OMOSICAHHON
NAJOYKH W TIPEeBpaIIaloTCs B KpPyIHBbIE KJICTKH HEMpaBMIBHON (opmbl -
OakTepousl. Hanbosnee akTuBHO paboTalOT (PUKCUPYIOT a30T) KIIyOEHBbKHU B (aze
uBeTeHus pactreHuil. K oceHu kiayOeHEK OTMHpAET, a OaKTepUH B BUJE apTPOCIOP
NOMNaaloT B TIOYBY.

CumbOunoTHuecKkue a30TPUKCATOPHI - TETEPOTPO(dBI, OPraHUUYECKHE BEIIESCTBA
NOJy4yaroT OT pAacTeHHUd, a CcaMH MOCTaBSIIOT a30T B BHUJAE AMHHOKHCIIOT.
Rhizobium crnenupuyHbl MO OTHOIICHUIO K PACTEHUIO-XO35MHY, YTO OTPAKEHO B
UX BUJOBBIX Ha3BaHUAX, (opMa KIyOCHBKOB TaKKe pasziuyHa. Y KieBepa OHU
MEJIKHE U MPOJ0JIrOBaThIe, y TOpOXa - OKPYIJIbIE U KPYIHBIE, Y JIONUHA TOCTUTAI0T
BEJIMUMHBI IPELIKOTO Opexa.

XO PABOTHI.

PaccmoTpers ¥ 3apucoBaTh BHEIIHUNA BHUJ KIyOCHHKOB Ha KOPHSX
pa3IMYHBIX O0OOBBIX PACTEHH.

Cnenatb OpuUTBOM TOHKHMI cpe3 Momepek KiyOeHbKa, MOMECTUTh €ro B
KaIlIiO0 BOJIbI, HOJKPACUTh PYKCUHOM M TOCMOTPETH MOl MUKPOCKOIOM. OTMETUTh
OAKTEpPOUIHYIO TKaHb C MACCOM KJIETOK HEMPaBUIBLHOU POPMBI - 0AKTEpOUIOB.

3apucoBaTh BHyTpeHHEE CTpoeHue KiyOeHbka. Jns uzydenus mopdonoruu
KJTyOCHBKOBBIX OaKTepuil NMPUTOTOBUTH (PUKCUPOBAHHBIN mpemnapar. Pa3spesaTh
KIIyOeHEK, OTXKaTh €ro COJEPKUMOE B Karllto BOJABI Ha MpeaMeTHoe cTekio. Eciu
KITyOCHBKH MaJICHbKHUE, UX Pa3pyIIUTh MPEMapoBaIbHBIMKA UTJIAMU U Pa3Ma3aTh 110
crekiny. IlomyuyeHHple Ma3kd (UKCHUPYIOT HaJ IUIAMEHEM CIUPTOBKH U
OKpalIMBaioT pacTBopoM (pykcuHa. Ha mpenapare BUAHBI MaNOYKH, OMOSCAHHBIC
NAJIOYKU U OAKTEPOUJIBI.
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3apucoBaTh U MOANKCATH Mperapar.

KoumponvHnvle 6onpocwl u 3a0anus 015 camocmosamenvHol pabomel.

1. Kak ki1yOeHbKOBbIE OaKTepuu MPOHUKAIOT B  pacTeHus? Yem
OIIpE/IENAETCs X BUIOBAsI crieu(PUIHOCTh?

2. Ha kakoil craguu pa3BUTHUSl paCTEHUU 3TU OaKTepuu Hambosee aKTUBHO
(UKCHPYIOT MOJIEKYJISIPHBIHN a30T BO3yxa?

3. Kakue Tumbl B3aMMOOTHOIICHUN OakTepuil U pacTeHHH HaOIIOmaeTcs A0
U 1ocje 00pa3oBaHus KIIyOEeHbKOB?

4. [Touemy moceBbl 0000BBIX KYJIBTYP MOBBIIIAIOT TUIOA0POIUE TIOYBHI?

PA3JIEJI VII. BBAUMOOTHOLEHUA MUKPOOPI'AHN3MOB
APYT C IPYI'OM U BbICHIMMHU PACTEHUSAMMU.

PABOTA 24. 3SHAKOMCTBO C MUKPOGAMU-AHTATI' OHUCTAMMU.

1 l1aH 3auaTus.
1. Onpenenenre aHTHOMOTUYECKUX CBONCTB aKTHHOMHUIICTOB.
2. OnpenesieHre YyBCTBUTEILHOCTH OAKTEPH K ICHUITUIUIUHY.

Matepuainbl u obopynoBanue. Yamku Iletpu ¢ nutatensHoit cpenoit (MITA
win BIIA), uucrasg KyiabTypa akTHHOMHULETA, PAacTBOP MNEHUIWIUIMHA, YHUCTHIE
KyJnbTYyphl TecT-oprann3moB (Bacillus subtilis, Sarcina flava, Micrococus coralines,
Saccharomyces cerevisiae, Penicillium waksmanii u ap.), CHOHPTOBKH,
MUKpPOOHOJIOTUYECKHE TETIH, CTEPUJIbHbIE OyMaKHbIE JUCKU JTUAMETPOM 2 CM,
CKaJIbIIC/IU, JIMHECHKU.

Ha Oaktepun neWCTBYIOT HE TOJBKO a0MOTHUECKHE (PaKTOphl BHEUTHEH
Cpellbl, HO ¥ JIPYrue MHUKPOOPTraHW3Mbl. B3aMOOTHOIIEHUS MEXIY pa3IuIHBIMU
rpynnaMd  MHKpPOOPTaHM3MaMK MOTYT ObITh pPa3HOOOpPa3HBIMH: METabHo3,
napa3uTvu3M, aHTaroHu3M, CUMOWO03, CHHTpodusa. B cilyyae aHTarOHUCTHUYECKHX
OTHONIIEHUN MHUKPOOPTAHU3MBI BBIJEISAIOT B Cpely MPOAYKThl OOMEHa BEIIECTB
(aHTHOUOTUKM), KOTOPBIC 33JICP>KUBAIOT WIIH MOJTHOCTHIO MOJABIISIIOT POCT JIPYTUX
BUJIOB. AHTHOMOTHYECKHE BEIIECTBA Pa3HOOOPA3HBI M0 XUMHUYECKOMY COCTaBY U
MEXaHU3MYy JEHUCTBHUS. XapaKTEpHOM OCOOEHHOCThIO AHTHUOMOTHUKOB SIBIISETCS
U30UpaTeNbHOCTh WX  JEUCTBUS: KaXIbld aHTHOMOTUK 3((PEeKTUBEH 10
OTHOIIICHUIO K OTpECNICHHBIM TpYIaM MUKPOOOB, HO HE JCWCTBYET Ha JApYTHE.
Jns onpeneneHus aHTUOMOTUYECKHMX CBOWCTB MHUKPOOPTaHU3MOB U CIEKTpPa
AHTUMHUKPOOHOTO JCHCTBHS HUCIHOJB3YIOT MeToanl aud@y3uu B TOJIIE arapa,
OCHOBAaHHBIC Ha CIIOCOOHOCTHM AaHTUOMOTHKA 3aJePXKUBATh POCT WM yOWBATh
MUKPOOPTaHU3MBI, HaXOAITHeCs B 30HE AU y3un.

XO/ PABOTBI.
|. [IpenBapuTenbHO O0OXKEHHBIM B IJIAMEHU CIHMPTOBKU M OXJIAXKICHHBIM

50



CKaJbIlesieM BbIpe3atoT HeOosbmue (1-2 cM B quaMeTpe) y9acTKy CpPebl ¢ XOPOIIIo
c(hOpMHUPOBAHHBIM MHUIICIIUEM AKTMHOMHUIIETa M MOMEHIAIOT MX B IEHTP YAaIlKH
[Tetpu co crepuibHOM MUTATENBHOM cpenoi. [Tocae 3Toro MUKpOOHOIOTHYECKON
METJIEH MO MOBEPXHOCTU CPEABI MPOU3BOIAT MOCEB TECT-OPraHU3MOB 0 PAAUYCY
oT nepudepun Yalkd K OJIOYKy ¢ akTMHOMHIIETOM. Kax7plii pa3 mociie mocesa
O0XUTalOT METII0 B IJIAMEHU CIUPTOBKHU. Ha MHE yaliku moAnMchIBalOT Ha3BaHHUe
TECT-OPTaHU3Ma MO XOAY KaXKJ0ro IITPUXaA.

II. B uentpe uvamku Ilerpy Ha MOBEPXHOCTh CTEPWIBHOW NUTATEIBHOU
cpensl KiaaayT OyMakKHbBI JUCK, TpeABAapUTEIbHO CMOYEHHBIH pPacTBOPOM
NEHUUWUIMHA. BOKpyr namcka mo paguycy YamKu OT nepupepur K IJUCKY
MPOU3BOAT MOCEB TECT-OPraHU3MOB. Yalliky cTaBsIT Ha MHKYOAlUIO B TEPMOCTAT
nipu 28°C.

AHTHOMOTHKY, AUPGYHAUPYS B arap B LEHTPE YaIIKH, [O-Pa3HOMY
BIIMBAIOT HAa H3ydaeMmble TecT-OpraHu3Mbl. Ha criexyromem 3aHATUM HU3MEPUTH
30HYy MOJABJIEHMSI pOCTa KyJIbTYyp BOJIU3U OJ0YKa C AKTHHOMHULIETOM U OyMa)KHOTO
JUCKAa M OIpPENEIUTh YYBCTBUTEIBHOCTh TECT-OPIaHU3MOB K AaHTUOMOTHKAM.
Pe3ynbratrhl onpiTa CBECTH B TAOJIMILY.

Tabmuna 9
YyecmeumenvbHocmb mecm-0peanu3mMos8 K pasiuyHbM AHMUOUOMUKAM.
TecT-KynpTypsl [[IupriHa 30HBI NOIABJIEHUS POCTA

AHTUOUMOTUKAMU:
MEeHUIWJUIMHOM  Actinomyces Sp.

Konmponvhvie 6onpocwt u 3a0anus 015 camocmosamenvHot pabomul.

Kakpe cymecTByrOT THUIBI B3aWMMOOTHOLIEHWH MHKPOOPraHU3MOB
ApyT ¢ Apyrom?

Kakue BemiecTBa Ha3bIBalOTCS AHTUOMOTUKAMHU, B UEM MPOSBISETCS
M30UPATEIIBHOCTh UX IEUCTBUA?

KakuMu meToiaMu MOKHO OIpeAeNuTh, 00JafaeT JU JAaHHBIA BUJ
MHUKpPOOPTraHU3MOB aHTUOMOTHUYECKON aKTUBHOCTBIO?

Kak onpenensieTcst cnekTp AeMCTBUS JAHHOTO aHTUOMOTHKA?

KakoBbl MexaHU3Mbl BO3JCUCTBUS AHTHUOMOTHMKOB Ha MPOLIECCHI
KU3ZHEIEATeIbHOCTH MPOKAPUOT?

PABOTA 25. U3YUEHME SITMOHUTHON MUKPO®DJIOPEI.

[Lian 3ansTHS.
KonuvecTBeHHBIH y4eT suPUTHON MUKPODIOPHI CEMSTH 3JIaKOB.
Onpenenenne Ka4eCTBEHHOTO COCTaBa ANUMUTHONH MHUKPOQIIOPHI  CEMSH,
XPaHALIUXCS MPU PA3TUYHBIX YCIOBUSX.

Marepualibl 1 O6ODV,Z[OB3.HI/IC. HpO6BI CCMSH, XpaHUBHINXCSA B IIPaBUJIbHBIX
YCIOBUAX U IIPpU MOBBIIICHHOU BJIAJKHOCTH, TCXHUYCCKHE BCChbl C PAa3HOBECAMH,
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k0102 Ha 200 mu1 ¢ 45 MJT CTEPWIIBHOW BOJIbI, CTEPUIIbHBIN OTMBITHIM KBApPLEBBIN
MECOK, JIBe KOJOBI ¢ 99 MII CTepUIIbHON BOJOMPOBOIHOW BObI, CTEPUIIbHBIC
nunetku mo 1 My, crepwibHble vamku lletpu, konba ¢ pazorperoil u
oxnaxxaeHHoi g0 50°C cpenoit (MITA wunmu BIIA), cnuproBku. Mukpockon c
OCBETHUTEJIEM.

Ha  moBepxHOCTHM  pacTeHWH  pas3BWBAaeTCsl ~ OOJbIIas  Tpymma
MUKPOOPTaHU3MOB,  KOTOpPbIE  Ha3bIBAIOTCI  smupuTamMu.  OnudUTHBIE
MUKPOOPTaHU3MBI, OOWTAIOIMFEe Ha TOBEPXHOCTH KOPHEH, HA3BIBAOTCS
puszochepHbIMH, HAa TOBEPXHOCTH CTEOJCH, JMUCThEB M CEMSH pPACTCHHHA -
bumtocTepHbIMA. ONMHUQPUTBI  TUTAIOTCS  MPOAYKTAMH  KU3HEACITCIHHOCTH
(9k30cMoOca) pacTeHuid. OnudUThl, B CBOIO OYepelb, 3alIUINAIOT MTOBEPXHOCTD
pacTeHU OT MOBPEKACHHUSI (UTOMATOTCHHBIMH MHKPOOPTaHM3MaMH, T.K. IEJIBINA
psI U3 HUX 001a/1aeT aHTUOMOTHYECKOM aKTUBHOCTBIO.

UucneHHocTs puimoctepHoit MUKPO(MIOphl OOBIYHO HEBEJIMKA M BUOBOM
COCTaB JIOBOJIbHO TocTosiHeH. bonee 90 % w3 HUX COCTaBIISIOT HECTIOPOHOCHBIE
oaktepuu (pon Pseudomonas), a Ganusuibl U TpuOBl COCTABISIOT HEOOJBIION
MIPOIICHT, BCTPEYAIOTCS MUKPOKOKKH, MOJIOYHOKHCIBIE OaKTepuu W Apoxoku. Ha
3epHEe 0COOEHHO 4HacTo BcTpeuaercs Psedomonas herbicola (Erwinia herbicola),
00pa3yromas 30J10TUCTO-KENThIE KOJIOHUH.

Ecnmm ceMeHa 3epHOBBIX KYJIbTYp XPaHATCS B YCIIOBHUSX IOBBIMICHHOMN
BJIQKHOCTH, TO HAONIOAACTCs TMPOIECC CaMOpa3orpeBaHUsl CEMsH 3a CueT
aKTUBHOTO pa3BUTHs MHUKpoQuiopsl. [lpu 3TOM OOBIYHO MEHSETCS W BHIOBOMN
coctaB MUKpodiopsl. OOMIBHO pa3MHOXKAIOTCS HEMUTMEHTHUPOBAHHBIE MAJIOYKH,
TepMOpUIbHBIE MHUKPOKOKKH (O€ble TUIOTHBIE KOJIOHWH), a TaKXKe IICCHEBBIC
rpuObl U aKTHHOMHUIIETHI. YacTo MpU 3TOM HAKAIUIMBAIOTCS U TOKCHUYECKHE
BEI[ECTBA, MMOATOMY CKapMJIMBAaHUE TAKOTO 3€PHA CKOTY BBI3BIBAET OTPABIICHUE.
Hamportus, npeobnananue Ps.herbicola B Mmukpoduiope 3epHa Ciry>KUT mokazareaem
XOpOIIIETO Ka4eCTRa.

XOJ1 PABOTBL.

HaBecku ceMsiH 371aKOB, XpaHUBIIMECS B Pa3HbIX YCIOBUAX, MACCOU MO 5 T
MOMECTUTh B KOJIOY ¢ 45 MJI CTEpUJIBHOM BOJIONIPOBOJAHOM BOJBI U JOOABUTH 2-3 T
necka. Kosowl B306anThiBaTh 10 MUHYT KpYTOBBIMHU BpallaTeIbHBIMU JBHKCHUSMU,
CTapasch HE 3aMOYUTh BaTHYIO MPOOKy. OCTaBISIIOT CTOSATH 2 MHHYTHI JUIS
OoCaxJcHHUd 1ecka. Pa3BeneHue CMbIBa 10, U3 HaJ0CaJO4YHOU JKHIKOCTHU
MIPUTOTOBUTH PA3BEICHUE 10° u 10™. JJ11 3TOro Ka)Iplid pa3 HOBOW CTEPHUIBHOMU
MUTIETKONW OTOMPArOT 1 MJT U3 MPEABIAYIIETo pa3BeaeHuUs, BHOCIT B KOJIOY ¢ 99 M
BOJIbI, XOPOIIIO NepemMemnBaroT. 13 pazsenenus 10° MPOU3BOIAT NoceB. it aToro
1 M1 cycrieH3uH BHOCST B MYCTYIO CTepwibHYIO yamky [letpu (BOIM3U miamMeHu
CIIUPTOBKM), 3aliBaroT 20-25 M1 pacrijiaBJICHHbIM U OXJIXKICHHBIN 110 50°C cpenbl
(MITA umu BITA) m oCTOpOXKHO NEPEMENIMBAIOT BpaIaTeIbHBIMU JIBH)KCHUSIMH,
HE JIONYyCKas MonajaHusi Cpellbl Ha KpbIIKY. Yallku MHKYOUPYIOT TIpH 28°C B
TEPMOCTATE.
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Ha crnegyromeM 3aHsTUM TOACYUTHIBAIOT OOIIEE YUCIO KOJOHH,
BBIpOCIIUX Ha yamkax. OTOenbHO MOJCYMTHIBAIOT uucio konoHui Ps.herbicola
(6bnmectsimme opamkeBble) M Ps.fluorescens (skento-3enensie). s pa3audHbIX
npo® 3epHa OmpeAcNsIIOT TpoleHTHOe cojepxkanue Ps.herbicola. Pesynmbrarsl
OTIbITA CBOJSAT B TAOJHILY.

Taomuma 10.
Kauecmeennuiii u konuwecmeennwlli cocmas 3nugpumuoil iopsl 3epHa.
[TpoOb1 Yucno Yucnennocr [IpouentHOE
CEeMsIH KOJIOHUH Ha Yalllke b MUKPOOOB B 1T COJZIEpKaHUE
3epHa Ps.herbicola

Konmponvnuvie 6onpocwl u 3a0anus 05t camocmosamenbHol pabomeol.
Kakne MukpoopraHu3aMbl OTHOCSTCS K dMUGUTHOU MUKpOdIope?
Kaxk nurarorcs snuduth? Kakue BemecTBa MocTaBIsIFOT I HUX pacTeHUs?
[ToyyaroT I pacTeHUs O3y OT CUMOKO03a ¢ AMHpUTAMH?
Cy1iecTByeT U aHTOIOHHU3M 3MHU(PUTOB U (PUTOIMATOTeHOB?
Kakue rpynmbl MHUKPOOPTraHW3MOB BXOIAT B COCTaB 3MUMUTHOU MUKPOQIOPHI
ITOBEPXHOCTHU CEMSIH?
Kak mensiercss mukpodiopa ceMsiH NpU HENPaBWIHLHOM HMX XPAaHEHUH, U KaKue
MOCJICACTBHS 3TO BBI3BIBACT?

PABOTA 26. HOACYET YUCJIEHHOCTH PU3OCOEPBI 1
PU30IUIAHA PA3JIMYHbLIX PACTEHUMU.

[Lian 3ansTHS.
[Toxcuer yncieHHOCTH pU30chHepHO MUKPODIOPHI PACTCHHIA.
Yyer wMuKpoduOphl  pHU30IUIAHA PACTEHH  METOJOM  IOCJEI0BaTEIbHBIX
OTMBIBAaHUU KOpHEH 110 Temnmep.

Marepuainsl 1 060opyaoBaHrue. MOHOJUT MOYBHI WM BEr€TAIlMOHHBIN COCY/T
C pacTEHUSMH, MUHIET, HOXHUIIBI, BEChl C pa3HOBECAMH, CTEPHJIbHBIM MECOK, 6
koJi6 Ha 250 mu ¢ 99 Mi cTepusibHOM BOJIBI, CTEPUJIbHBIEC THUIIETKH, KoJida C
pacruiaBieHHOW M oxnaxaeHHou cpenoil (MITA wunu BITA), crepusnibHble yamku
[TeTpu.

B mouBe , HemocpeACTBEHHO Tpuiieraroiell K KopHsaM (pu3ocdepe) U Ha
MOBEPXHOCTH KOPHS (B PU3OIUIAHE) CONEPKHUTCS TOpa3fao OoJiblie OakTepuil u
MEHbIIIe TPUOOB M AKTHHOMHUIIETOB, YeM B MoYBe 0e3 pacteHuil. McTouyHMKOM
MUTaHUsI MUKPOOOB CITY)KUT KOPHEBOH Omaj] (OTMHUPAOIIHE KICTKH dUACPMHCA U
KOPHEBBIE BOJIOCKH), @ TaKX€ KOPHEBBIE BbIJEICHUSA (MPOLYKTHI 3K30CMOCa
pactenuit). KopHeBoii omaj M 3K300CMOC COCTaBISIOT 110 1/3 mpomykToB
dboToCcHHTE3a pACTEHUN U SIBISIETCS HOPMAIbHBIM (DU3UOJIOTHUECKUM IMPOIECCOM
HETMOBPEKICHHBIX KOPHEW pacTeHHs. DKOJOTMYECKUI CMBICH 3TOr0O Ipolecca
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3aKJII0YAETCsl B 00ECIIEUeHUH MUIIEBBIX MOTPEOHOCTEN MUKPOQIIOPHI PU30ILIaHa U
pusocdepbl, KOTopas, B CBOIO OYepeib, OCYIIECTBISIET MPOIECC aCCOIMATUBHOM
a30TQUKCAIMM © CHaOXkaeT pacTeHHe oOpraHuveckumu (opmamu  asora.
CnenoBaTelibHO, OTHOIIEHUE pAaCTEHUN ¢ MUKPOGIOpOi pu3oIiaHa U puzochepsl
SIBIISIIOTCS CHMOMOTHYECKUMU. Tak Kak XUMHUYECKUI COCTAaB KOPHEBBIX BBIJICIICHUIA
pa3iIMyaeTcss |y pacTeHHM pasHbIX pojoB (Y 0000BBIX mpeolsagaroT
aAMUHOKHCIIOTHI, Yy 3JIaKOB - caxapa W OpPraHWYeCKHe KHCIOTHI), TO U BHJIOBOM
cocTaB MUKPOQIIOpHI pru3ochepsl y HUX pa3IUyiCH.

Kpome toro, 6aktepun puzocdepbl MUHEPATH3YIOT OPTaHUYECKUE OCTATKU
B TIOYBE, BBIACIAIOT KUCJOTHI, PAacTBOPAIONIME HepacTBOpUMbIE (ocdaThl, YTO
o0ecrieunBaeT pacTeHWE JOCTYNHBIMH  BemiecTBaMu. OTAENbHBIE  BHUJBI
IPOAYLUUPYIOT BUTAMUHBI, POCTOBBIE BEIIECTBA, CTUMYJIHUPYIOT POCT KOpHEH, WU
TOKCHUHBI, HWHTHOUMpYIOT pocT. Takum oOpa3zoMm, Mukpodiopa pusochepsl
peryinupyer pocT W pa3BUTHE pacTeHud. Psaa BupoB Oakrtepuil (Hampumep,
Pseudomonas) o6iagaer aHTUOMOTHYECKOW aKTUBHOCTbIO K (UTONATOreHaM
(Hampumep, BO30YIUTENSIM KOPHEBBIX THUWIIEH PAaCTEHUN).

XOJ PABOTHI.

M3 MOHOJMTOB MOYBHI MUHIETOM M HOXXHUIIAMU OTOMPAIOT 1 T' MOJIOABIX
KOpHEH mpuMepHo oaHoro auameTpa. KopHu nmomemniaiot B K00y ¢ 99 mit BoJbI U
B30QITHIBAIOT 5 MHUHYT (pa3BeliCHUE 10?). IIMHIETOM W3BIEKAIOT KOpPHU U
NEPEHOCST MOCIEIOBATENBHO BO BTOPYIO, TPETHIO M YETBEPTYIO KOJOBI. B Kaxkmon
KO0JI0€ KOpPHHM OTMBIBAIOT MO 2 MHHYThI. B ueTBepTyro KoiOy nodaBistor 3-5 T
neckKa.

|. TloceB pusochepnoit Muxpodiopel. M3 mepBoii KoJOBI J€NaIOT
pa3BeieHuE 10 10 (1 M1 cycnenzuu 1 99 mut Bosibl) U 1 MJT BHOCSIT B CTEPUIIBHYIO
yamky [lerpu. BOnu3u miaMenn ciupToOBKH B YalIKy 3aiuBatoT 20-25 Mit cpefibl u
KPYTOBBIMHU JIBH>KEHUSIMH OCTOPOKHO NEPEMEIIMBAIOT, HE JOMyCKas MomnagaHus
Cpelbl Ha KPBILIKY.

I1. [ToceB muxpodopsl puzoruiana. CmbiBbl ¢ KopHed (2,3 u 4 KonObI)
oOveauHs0T. KOpHU M3BJIEKAIOT MUHIIETOM W B3BEHIMBAIOT. M3 00BeAMHEHHOTO
CMbIBa IeatoT passeaenne 10 107 (1 Mt cycriensun 1 99 M BOIBI) U IIPOU3BOIAT
roces Ha yalky [lerpu

Yamku WHKYOUPYIOT TIpH 28°C. Ha CICIYIOUIEM 3aHATHUU TIOJICYUTATH
YUCJIEHHOCTh MUKPOOPTaHU3MOB 110 (hopMyJiam:

p = A4, xn,

3 B_B b

omm

rjae P, - YuciIeHHOCTh MUKPOOPTaHU3MOB B puszocdepe,

KOJIMYECTBO 3a4aTKOB/T ITOYBEI,
A/ - 9MCII0 KOJIOHUH Ha YaIlke,
N1 - COOTBETCTBYIOIIEE PA3BEACHUE,
B - Bec nepBoHavaibHON HABECKU KOPHEM,
Bory - BEC HABECKH OTMBITBIX KOPHEM.
A, xn, xm
Pn=————, rue P, - YuciIeHHOCTh MUKPOOPTraHU3MOB B PU3OILIAHE,

omm
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KOJIMYECTBO 3a9aTKOB/T KOPHEH,
A, - 4MCI0 KOJIOHUH Ha 4YallKe,

Ny - COOTBCTCTBYIOIIEC PA3BCIACHUE,

M - cyMMapHbIi 00beM cMbIBa (2,3 U 4 KOJIOBI),

Bory - BEC HABECKH OTMBITBHIX KOPHEM.
Pe3ynbTaThl ONBITOB CBOJIAT B TAOJIUILY.

Tabmuma 11.

Yucnennocmo muxpoghnopsi puzocghepuvl u puzoniana pacmeHull.

Bup pactenuii (T no4YBbI)

YHCIeHHOCTh MUKPOOPTaHU3MOB
B puzochepe B pU3OILIaAHE

KonmponwvHuvie sonpocul u 3a0anus 0nsi camocmosmenvHou pabomai.
1. Kakue MHUKpOOpPraHU3MBI OTHOCITCS K MHKpoduiope puzochepsl u

pu3oraHa?

2. KakoBa ponp pacTeHWil B MUTAaHUM MHUKPOOPTAaHU3MOB pH30C(Ephl U

pusormana?

3. KakoBa pomp mukpodmopsl puzocdepbl M pu30IIaHA B MHUTAHUU U

peryisiiuu pocTa pacTeHUM?

4. Kakue MHKPOOPIaHU3MbI ABJIAIOTCA AHTArOHUCTAMH KOPHCBLIX THUJICH

pacTeHuin?

5.'me conepxurcs Oonbllle MHKPOOPTaHU3MOB, B pusochepe WIH

pU30ILIaHE PACTEHUI?
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HPUJIOKEHUE

IIpUroTOBJICHUE XPOMOBOW CMECH.

B KOHIIEHTpUPOBAHHYIO CEPHYIO KHUCIOTY H00aBisitoT 5 % (oT oObema)
oumxpomara kamusa (K,Cr,O;). CMech XOopommo pa3MemuBalOT W OCTaBISIOT Ha
CyTku. PacTBOp MCHONB3YIOT JUIsi MBIThS TMOCYynbl. VM3MeHeHue IBeTa C TEMHO-
OpPaHKEBOTO HA TEMHO-3EJICHBI CBUICTEILCTBYET O €€ HEMPUTOTHOCTH.

JlesnHpUImMpyronme pacTBOPHI.

B naGopatopHoil mpakTHKe MX HUCMONB3YIOT JUIsl YUCTKH pabodero cToJa,
NpPOTUPAHUSL CTEH, TMOJIOB, JaXe A JE3UHPEKIHH PYyK, KOTOpPbIE MOXKHO
npotepetsb 70 % -HBIM 3TaHOJIOM.

PactBopsr (%): perona (kapbosoBas kuciaora) - 3-5

XJIOpaMUHA -0,3-0,5

coJibl (OukapOoHaT Hatpus) - 2-3.

PEIEIITHI ITPUTOTOBJIEHNS HEKOTOPBIX KPACUTEJIEN.

HackhliieHHble COUPTOBBIC PACTBOPHI KPACUTENICH.

a) pacTBOp (pyKcHHA

@ykcrH OCHOBHOM - 10 T

96 % - HbIi 5TUIOBBIN cupT - 100 M

0) pacTBOp reHianBuaiera - 10 v

96 % - HbIii 3TUIOBBIN criupT - 100 M

BMmecTo reHmmaHBManera  MOXKHO — IOJB30BAaThCS  KPUCTAUI-  WIIH
METHJIBUOJICTOM.

B) PAaCTBOP METHUJICHOBOTO CHHETO

METHUJIEHOBBIN CUHUM - 6 T

96 % - HBIA STHIIOBBINA criupT - 100 M

PacTBOpHI KpacuTelell BbimepskuBaroT 24 uwaca mpu 37°C. Ha mx ocHOBe
TOTOBAT BOJHBIE PACTBOPHI KPACUTENCH.

Bojanble paCTBOPBI KPACUTEIIEH.
a) pactBop (pykcuHa
HACBIIIIEHHBIN CIUPTOBON pacTBOp yKcHHA - 1 MII  AUCTUIUTMPOBAHHAs
Boza - 100 mit
0) pacTBOp reHIIMaHBUAJIETa
HACBILICHHBIA COUPTOBOM pAaCTBOpP TIE€HIMAHBHAJETa - 1 wmn
JTUCTUUTMpOBaHHas Boja - 100 M
B) PaCTBOP METUJIEHOBOT'O CUHETO
HACBIIEHHBI CIUPTOBOM PAcTBOpP METUJIIEHOBOIO CHHETO - | wma
JTUCTUUTMpPOBaHHas Boja - 100 M
') pacTBOpP HEUTPATILHOTO KPACHOTO
HEWTpaJbHbIM KpacHbIl - 0,5 1 nuctrimumpoBanHas Boaa - 100 mn
BonHble pacTBOpBI KpacuTeNled HECTOMKHE, UX TOTOBSIT HEMOCPEICTBEHHO
nepes] aHaJIu30M.
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PACTBOP JITOI'OJIA A1 OKPACKU I'NIMKOI'EHA U TTPAHYJIE3BL.

I7101[ Kkpuctamumyeckud - 7 r© Kamii #oaucteii - 20 1© Bojga
nucTuumpoBanHas - 300 mu

B crynky nmomemniaroT HaBecKy Hoaa M HOJIUCTOTO Kaus, paCTUPAIOT CMECh
MECTUKOM, T00aBUTh 1 MJI JUCTUIIMPOBAHHOM BOJIBI, IIPH 3TOM HOJI pacTBOPSIETCS
B HOIMCTOM KaJIMU.

PacTBOp KOJIMYECTBEHHO MEPEHOCST B CKISIHKY U JOBOJSAT 00U 00bEeM 10
300 mut, XpaHAT B TeMHOU TIocy/ie. PactBop rogen ue 6osee 30 mHei.

PACTBOP JIIOI'OJIA 4JIAA OKPACKU 110 TPAMY.

ﬁon KpucTtaumyeckuu - 1 v Kanmit nogucteii - 2 T BoAa
quctTuupoBaHHas - 300 mut

['0TOBAT TakMM K€ CITOCOOOM.

PACTBOP TYIWIU JJIA BBIABJIEHU A KATICYJL
Tyms pa3Bogatr Bomoit 1:10, xumsatat 20 MHHYT, HAlOT OTCTOSITCA [IBE
HEJIETU. 3aTEM CIMBAIOT HAJOCAJTOYHYIO KUJIKOCTh, KUTISTAT.

PACTBOP CYIAHA III.
Cypan III-0,5T
96 %-HbIi YTUIOBBIN CIUPT WM KOHIICHTPUPOBAHHAS MOJIOUHAs KUCJIOTA -

100 mn

PELEIITHI ITPUTOTOBJIEHUSA TIMTATEJIBHBIX CPE]] .

bob6oBo-nienrronnsrif arap (BI1A).

200 r Oemoit ¢aconu 3anuBaroT 1 J1 BOJOMPOBOAHONW BOJBI M BapsT M0
TOTOBHOCTH, 4TOObI 000bI He pa3zBapwinch. OTBap (QUIBTPYIOT 4epe3 Bary,
nobasistoT 20 T caxapo3bl, 10 r nentona, 10 r xymopucroro Hatpust u 15 r arap-
arapa. PacTBOpsItOT Bce KOMIIOHEHTHI TIPU HArpeBaHWU, AOBOAAT 00beM a0 1 i1, pH
JI0 CIa0OIIEIOYHON peakiMu Ha JJaKMYyCOBOM OyMaxkke nodaBienuem 20 % - HOTO
pactBopa coabl (Na,CO3), cTepunn3yroT.

Msico-nenTtoHHbI arap (MITA).

500 v wmscHoro dapma (06e3 kupa U CYXOXKWIMK) 3aimBaroT 1 7
BOJIONIPOBOJIHOM BOJIbI, HAcTauMBaroT | wac mpu SOOC, AKCTPAKT IPOLICKUBAIOT
yepe3 BaTy, KUOATAT 30 MUHYT, OGUIBTPYIOT dYepe3 OyMaKHbId QUIbTP.
JoOasnstoT 10 r nmentoHa, 5 r xjaopuctoro HaTpus u 15 r arap-arapa. PactBopsitor
BCE KOMITIOHEHTHI PU HAarpeBaHUH, 100aBsAT 00beM 10 1 J1 U CTEPUIIU3YIOT.

Cpena I'eTunHCOHA JUJISI BBIACICHUS 1IEJIF0JI030Pa3pyHIAIOIINX 83D060B (B

/).
NaNO; - 25 KH,PO, - 1,0 MgSO, x 7H,0-0,3  NaCl-0,1 CaCl, -

S7




0,1 FeCl,-0,01

arap-arap - 15,0

JI1s BBIICTICHHS 1IEIITI0JI030pa3pyIIaoINX aKTHHOMHIETOB pH m10BOAST 110
7,2 no6asnenuem 20 % - Horo pactBopa NaCOs. Bo3moxkna 3amena KH,PO, Ha
K;HPO, , B 3TOM cityuae pH He 10BOAAT.

JIst BBIZICNICHMSI TIETUTIOJIO30paspymaimux Oaktepuid U rpudoB pH cpenbl
OCTaBJIAIOT 4,5.

Cpena Yaneka Juisd BbIICICHUS] MUKPOCKOIIMYECKUX I'pHOOB (B I/JI).

Caxapoza - 20,0 NaNO; - 2,0 KH,PO, - 1,0 MgSO, x 7H,0 - 0,5
KCI-0,5

FeSO, - 0,01 arap-arap - 15,0

[lepen paznmuBoM cpeabl B 4Yalllkk K HeW jgo0aBimsaioT 4 M
KOHIICHTPUPOBAHHOM MOJIOYHOM KHUCJIOTHI Ha 1JI.

Kpaxmamgo-ammuaunbeiii arap (KAA) Uit BbUIEJIEHUST MMMOOWIN3aTODPOB
a30Ta U aKTHHOMHMIIETOB (B I/1).

Kpaxman pactopumbiii - 10,0 (NH,4),SO, - 2,0 K,HPO, - 1,0
MgSO, x 7TH,0 - 1,0

NaCl-1,0 CaCO;-3,0 arap-arap - 15,0.

['onoanbiii arap (I'A) s BeLieneHus: oJurorpodos (B r/1).
BoponpoBoanas Boaa - 1 1
arap-arap (MHOTOKpAaTHO BBINIEI0YeHHBIH) - 15,0.

Cpena Dmibu i BeLIEIEHUS a30TGUKCcaTOPOB (B I/1).
Caxapo3sa - 20,0

K;HPO, - 0,2

MgSO, x 7H,0 - 0,2

NaCl - 0,2

K»,SO,-0,1

CaC0O;-5,0

arap-arap - 15,0.
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