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PeueH3eHTbl:

C.1. XopyHxkuHa — mnpodeccop kadenpsl «TexHOIOruss OPOIMIBHBIX HMPOU3BOJACTB U
KOHCEPBUPOBAHUSA», AOKTOp TexHuueckux Hayk (KemepoBckuit
TEXHOJIOTUYECKUH UHCTUTYT MUILEBOH IPOMBIIIIEHHOCTH).

N.A. EpemuHa - noueHT kadenpel «TexHosnoruss OpOAMIBHBIX HPOM3BOJCTB U
KOHCEpBUPOBaHUA», KaHAUJIAT TexHudyeckux Hayk (KemepoBckuit
TEXHOJIOTUYECKUH UHCTUTYT MUILIEBOH IPOMBIIIIEHHOCTH).

N.B. MNepmakosa —  poueHt kadeapsl «TexHonorus OpOOUIBHBIX IPOU3BOJACTB U
KOHCEPBUPOBAaHUA», KaHAUJIAT TexHUdyeckux Hayk (KemepoBckuit
TEXHOJIOTUYECKUH UHCTUTYT MUILEBON IPOMBIIIIEHHOCTH).

PekomeHA,0BaHO K neyatn Kadpeppon «TexHONorna NULLEBbIX NPOAYKTOBY
CeBepo-OceTUHCKOro rocyaapcrseHHoro yHusepcurtera um. K.J1. Xeraryposa.



B pykoBoJcTBE H3JI0KEHBI J1aOOpATOPHBbIE METOMBI BBIIEICHHUS YHUCTBIX
KYJIBTYP, CEIEKIUH, TEXHOJIOTNYECKOT0 KOHTPOJIS U OLICHKU COCTOSIHUS JIPOXKIKEH,
UCIOJIb3YEMBIX B PA3JIMYHBIX OTpACisiX OpOJWIBHON MPOMBIIUIEHHOCTH U Ha
xJ1e00NEKAPHBIX MPEANPUATHSIX.

"[IpakTHueckoe PYKOBOACTBO" BKJIFOYAET METOJBI aHaJm3a,
pa3pabOTaHHbIE aBTOPOM, a TaKXe€, 3aMMCTBOBAaHHbIE W3 paHee W3AaHHBIX
PYKOBOJICTB.

PykoBoACTBO mpenHa3HAYEHO Ji1 Ja0OpaTOPHO-MPAKTUYECKUX 3aHSATUN
CTYJICHTOB TEXHOJOTMUYECKUX (DaKyJbTETOB BBICIIMX M CPEIHUX CIEHHATbHBIX
y4eOHBIX 3aBE/ICHUM.

Tak ke pyKOBOJICTBO MOXET YCIEIIHO MCIOJIb30BATHCS MUKPOOHOJIOTaMH
U TEXHOJIOTaMH TPEANPUITUN OPOAMIBHON M XJIEOOTIEKAPHOW MPOMBIIIEHHOCTH
JUTSI TIPOBEJICHUSI PYTUHHBIX MUKPOOUOJIOTHYECKUX aHATTU30B.
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BHHO C CYCIIOMetooseeccosssscsoccscssscscssssssssassssssssssssssosssssssssssscssssssssssssssss
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BBeaenue.

«lpupoda Hascez0a ocmaHemca c/10iHee /bbiX napaduzm.

Yme Xxopowio, Ymo Ham OdHO NOHEMHOZy ee y3Hdedmb, U
Xopowo 6bl ewje Npu 3MOM UCNO/b308dMb HAWU 3HAHUA 0419
COXpdHEeHUss Mozo, YUMo 0CMA/z10Cb OM NPuUpodbl KAK OHA ecmb,
a He nepede/ibieameb ee He8edoMO 80 YMO».

XantoB P.M. — akagemuxk PAMH, npodeccop, naypeat
locyapcTBEHHOI Npemnn B 061acTU HayKM 1 TEXHUKM.

[lepeyeHb TEXHOJOTUYECKUX TPEOOBAaHUI, MPEABABISIEMBIX K JPOXKKAM B
Pa3IMYHBIX OTPACIAX IMHUIIEBOW MPOMBIIUICHHOCTH JOCTaTOYHO MIHUPOK. OHH
OCHOBBIBAIOTCSI Ha Mop(QoJornyeckux u (U3HOJOTUYECKUX OCOOCHHOCTSX,
COCTABJISIIOLIIMX POJOBBIE, BHJOBBIE, pAaCOBbIE W IITAMMOBBIE IIPU3HAKHU.
CoOBOKYNHOCTh X JOJDKHA oOecredunTh Hanbosee 3((EeKTUBHOE HCIOIb30BaHHUE
IIPOU3BOJICTBEHHON KYJBTYPHbI, SABIISIFOUIEHCS TJIABHBIM 3BEHOM TEXHOJIOTHMYECKOU
LICTIN.

CoBeplIEHCTBOBAaHUE  TPAAUIMOHHBIX  TEXHOJOTMW, HMMEIOUUX  CBOU
OeccriopHbIe MPEUMYIECTBA, IO3BOJIAET YCKOPUTh TE€UEHUE OHOXUMHUYECKUX
IIPOIIECCOB B OIPAHMYEHHBIX Ipeaenax. OIHAKO COBPEMEHHBIE YKOHOMHYECKHE
YCIIOBUSI TPEOYIOT MaKCUMAaJIbHOTO MOBBIMIEHUS 3(PPEKTUBHOCTH NPOU3BOJCTBA,
KOTOPOE MOXET ObITh JJOCTUTHYTO OJlarogapsi UHTEHCU(UKALUN TEXHOJIOTHYECKUX
IIPOLIECCOB HAa KaXJIoM JdTamne. [IpuMeHssi CIIOXKHYH0 TEXHHKY W IE€pEelOBbIC
TEXHOJOTMH, HU B KOEM CIIy4ae HE clieyeT 3a0bIBaThb O JIPOXKKEBOM KIETKE —
OCHOBHOM JNEUCTBYIOLIEM areHre, KUBOM MUKpPOOpPraHU3Me, Ha
KU3HEICATEIbHOCTH KOTOpOro Oasupyercsi Bcs TexHoiorus. COpakuBaeMblii
CyOCTpaT IOJKEH paccMaTpuBaThbCi HE MHaye, KaKk BpEMEHHas cpefa oOuTaHus,
yCTh MHUKPOCKOIHMYECKOr0, HO KMBOTO OpPraHUW3Ma, KaK MHOTOKOMIIOHEHTHAs
CUCTeMa, B KOTOPOM TMPOUCXOIAT  CJIOXKHEHIMEe  (PU3NOJOTHYECKUE U
OMOXMMHUYECKHE MPOLIECChl, 00ECIIEUNBAIOIINE AKTUBHYIO JEATEIBbHOCTh >KUBOMU
KJIIETOYHOM TONyJsiquu. Mexny KIETKOM M CpelodM  yCTaHaBJIMBAKOTCS
CIIOHEHIINE B3aMMOOTHOIICHUS, KOTOPbIE HEOOXOAMMO TMOHUMATh U C YUYETOM
KOTOPBIX CJENYET PEryIHpoBaTh (GU3HKO-XHUMHUECKHE MapamMeTpbl CPEebl, MPSIMO
WJIM KOCBEHHO BIIMSIIOUIUE HA (PYHKIUU APOAOKEH.

IIpu HEocnopuMoOil Ba)XKHOCTHM M HEOOXOAMMOCTH TPaMOTHOTO YIpaBJICHHUS
KaXJOM CTYIECHBIO amnmnapaTypHOM M TEXHOJOIMYECKOM CXEMBI ITPOM3BOICTBA
OCHOBHasl 3ajJaya TEXHOJOra, 3aKJIIoYaeTcsi B O0O0EClEeYeHHHM ONTHUMaJIbHOCTU
PEXKUMOB OHMOJOTHYECKOW KOMITOHEHTHI TEXHOJIOTMYECKOro mpoiiecca. Pexumbl
9TH JOJDKHBI OBITh CKOPPEKTUPOBAHBI TAKUM 00pa30oM, YTOOBI APOAOKEBas KICTKA,
KAaK TJIaBHBIM YYaCTHHUK TEXHOJOTMYECKOIO MPOLECCA, HAXOAWJIAch B YCIOBUSX,
MO3BOJISIONIMX €/ TTOJHOCTBIO MPOSBUTH CBOU (DPM3HOJOTUYECKUE BO3ZMOXKHOCTH H,
3G ()EKTUBHO HUCMONB3Ysl OSTU YCJIOBHS, MPOU3BOAMIA MPOAYKT HYKHOTO U
yIOpPaBJISIEMOr0 KadecTBa. Bce NpenlecTBYIONIME ONepaluu JOJIKHBI  ObITh
MOTHMBHUPOBAaHbl PEUIEHWEM HMEHHO J3TOM 3aJaud. YTPABJIEHUE NpolLieccaMu
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TIpOACKEreHepauu, OpoKeHUs U J0OpakMBaHUS, MAaKCUMAJIbHOE HCIIOJIb30BAHUE
(GbepMEeHTAaTUBHON AaKTUBHOCTU JAPOXOKEHM HEBO3MOXKHO 0€3 TIyOOKHX 3HAHMM
ouonorun kietku. C 3TOM TOYKU 3peHHsi, O€CCIOPHO, YTO (PUIUKO-XUMUYECKHE
napameTpbl CyOCTpaTa Ha BCEX CTausiX TEXHOJOTHYECKOro Ipoliecca HUrparoT
pemaronyo pojib B (HOPMUPOBAHMM KAYECTBEHHBIX IOKA3aTele KOHEYHOTO
MPOJIYKTA.

depMeHTaTHBHAS aKTUBHOCTh, OE€3YCIIOBHO, SIBIIAETCS HaumOOJee Ba)KHBIM W3
COBOKYNHOCTH NPU3HAKOB, XapaKTEPU3YIOIIUX IPOU3BOJACTBEHHBIN MOTEHIMANT
pacbl. DTO, MO CYTH, IMOKa3aTellb CHIOCOOHOCTH IPOACGKEBON MOMYISALUN OBICTPO U
3G ()EKTUBHO B3aUMOJCHCTBOBATh C OKPYKAIOIIEH Cpemoil s oOecredeHus
COOCTBEHHBIX  MOTPeOHOCTE B~ MeTaboMUTax  DJHEPreTUYEeCKOoro |
KOHCTPYKTUBHOI'O Ha3HAYEHHUS.

[IpaBUIBHBIN XOJ TEXHOJOTMYECKOIO MPOLECCa U MOIYYEHUE MPOAYKLHHU
BBICOKOTO KauecTBa 3aBUCUT OT COCTOSIHMS JpOX>keBoW kieTku. C MOMEHTa
BOBJICYECHUS JIPOXOIKEBOM KIIETOYHOM MAacChl B TEXHOJIOTMYECKHH mpouecc (OT
YUCTOW KYJIBTYpPhl M Jajee) BCE OMepaliu JIOJDKHBI ObITh HAIpaBJIeHbl Ha TO,
4YTOOBI Pa3BOJOYHBIN IMKJ, IJIABHOE OpoxeHue W Jo0pakMBaHUE MPOTEKAId B
ONTUMAJIBHOM PEKUME HE TOJBKO IO 3KOHOMHUYECKHMM, HO M MO (U3UKO-OHO-
XUMUYECKUM TlapaMmeTpaM. B pamkax TOJBKO TaKOro pekuma 310poBasi Omomacca
MOXKET chopmHupoBaTh TpeOyeMblil KOMIUIEKC KauyeCTBEHHBIX IOKa3aTeleH,
PEABABISIEMBIX K KOHKYPEHTOCIIOCOOHOMY KOHEYHOMY MPOAYKTY.

Crnenyer, K COXaJEHHIO, NMPU3HATh, YTO COOJIIOJIEHUE U JaXE OIEpPEeKEHHUE
PErJIAMEHTUPOBAHHBIX TEXHOJOTUYECKHX PEXKHUMOB COpaXHBaHUS 3a4acTylO
JIOCTUTAETCS HE 3a CUET (PU3HOJOTMYECKU 0OOCHOBAHHOM BBICOKOW Ir€HEpPaTHBHOM
U OpOJMIBbHON AaKTHMBHOCTH JAPOXOKEH, a MyTeM MPUMEHEHHUs HEAOIMYyCTHUMBIX, C
TOYKHU 3peHUsl (PU3HOJOTUU, TEXHOJIOTHYECKUX MpueMoB. K TakoBbIM, B MEPBYIO
oyepe.b, CIeyeT OTHECTU MOBBILICHHE TEMIIEpaTypbl OpOXKEHUS U YBEIUYEHUE
JI03bI 3aCEBA.

Hanpumep, TpeOyeT TMOSCHEHMs, CJIOXKUBLIEECS TOHMMaHUE TEPMHHA
"TepMOTOJIEPAHTHOCTL" WIH "TePMOYCTONYHBOCTH". B OHOIOTHYECKOM CMBICTE
ATOT TEPMUH HE SABJIAETCSI CHHOHUMOM "TepMO(PHIBHOCTH" U YKa3bIBAET HA TO, UTO
JaHHasi paca JpOAOKEeH CcrmocoOHa  KAakoe-TO BPEMsl  COXPaHATh  CBOIO
YKU3HECTIOCOOHOCTh TMpHU 0OoJiee BBICOKUX Temmeparypax. MIMeHHO '"CoxpaHsTh',
YTO HE 3HAYUT "HOPMaJIbHO PyHKIMOHUpOBaTh". Ho, ¢ TOuku 3peHus Gpu3noaoruu
KJIETKM M OMOXMMHUU OpOKEHHSI BaXHO JpPyroe — KAaKuM 00pa3oM, C Kakou
CKOPOCTBIO M C KakUM pe3yJbTaTOM MPOTEKAIOT OUOXMMHYECKUE IPOLIECCHI
BHYTPM U BHE KIETKM NPU TOBBIIMICHUU TeMIepaTypbl cpeasl. B ycrmoBusix
JUTUTENIbHON TunepdyHKIMH, BbI3BAHHOMN MOBBIIICHHOW TeMIepaTypou, KieTKa, B
DHEPreTUYeCK  HEIP(PEKTUBHBIX  AHAIPOOHBIX  YCIOBHUSX,  CTAaHOBUTCSA
HECIIOCOOHOM 00eCIeunTh 3aBEpPIICHHE BCET0 KOMILIEKCAa OMOXHMHYECKUX
IpoleccoB, o00Opa3yst OOJbIIOE KOJUYECTBO MPOIYKTOB  HE3aBEPIIEHHOTO
MeTabonv3mMa H, Kak 3alldTHAs peakius, BBIHYXKJICHA BBIOpachiBaTh HX B
OKPYXAIOIIyI0 Cpey, CYIeCTBEHHO U3MEHsISI XUMUYECKUi cocTaB cybctpara. Ho,
KpOME TOTO, OOJIBIIMHCTBO OSTHUX TMPOJIYKTOB, CaMH, SIBISASICh XUMHUYECKH U
OMOJOTUYECKU aKTUBHBIMU COCIMHEHHSIMH, & HEKOTOPhIE W3 HUX U TOKCHYHBIMHU,
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emie OOMbllIe UCKaXalOT HOpMajbHble OOMEHHBIE MPOIECCHl B KIIETKE, OCOOCHHO
Ipy TOBBIICHHBIX TemImeparypax. BaxkHeilliee 3HayeHUE OTOT MEXAHU3M
NpUOOpETaeT MPUMEHUTEIBHO K CYXUM JPOAKAM.

BaxxnelmMu npu3HakaMy JI000TO KMBOTO OpraHU3Ma, OTIMYAIOIIMMHU €ro
OT BCEro HEXHUBOTO, SIBJISIOTCS HACIIEICTBEHHOCTh U U3MEHUYUBOCTD. JposxikeBas
KJIETKa B OTOM CMbICIE HE sBIgeTcsS HUcKiIoueHrueM. CoxpaHssi OCHOBHBIE
IFeHETHYECKH  3aKpeIUICHHbIE  HACJICJICTBEHHbIE  MPU3HAKH, H3MEHYHUBOCTH
JIPOMKEBON KJIETKU OIPEHEISIETCSl €€ CIIOCOOHOCThIO aKTUBHO pEarupoBaTh Ha
COBOKYITHOCTb BHEITHUX (PAKTOPOB M aIaliTUPOBATHCS K HUM C LIETBI0 COXPaHEHHUS
KU3HECIIOCOOHOCTH MOMyJsiquu B 1enoM. llpucnocabnuBasice K yCIOBHSM
BHEIIHEH Cpeapl, MOMyJsus CIOCOOHA COXPaHATh BHOBb MPUOOpPETEHHBIE
MpU3HAKU B OOJBIIEM WJIM MEHBIIIEM KOJMYECTBE MOCIEAYIONIUX T'eHepalni, a ¢
TOYKHU 3PEHUSI TEXHOJIOTMYECKUX TPEOOBAHUI MPUOOPETaTh, KAK MOJOKUTEIbHBIE,
TaK U OTpHUIATEIbHBIE CBOWCTBA, XapaKTEpU3YIOIIHE €€ IPOU3BOJICTBEHHBIC
0COOEHHOCTH. BeposiTHO, MOATOMY, 4YHCTBIE KYJIBTYpPbI APOXIKEH, BbIICICHHbBIE U3
IPOU3BOJCTBEHHBIX CYOCTPaTOB HEKOTOPBIX MPEANPUATUH, 3a4acTyi0 JaroT
pe3ysIbTaThl, OTIMYAIOLIMECS OT TAKOBBIX YHUCTOM KyJNbTYypbl J1IaOOpPaTOPHBIX
KOJUICKLIUM.

Cenexuusi (U3MOIOTMYECKH AKTUBHBIX IITAMMOB JPOXOKEH, YCTOMYMBBIX K
HEOJaronpusITHBIM (hakTopaMm, 00JIaJaloIIMX IMOBBIIIEHHOW MPOJYKTUBHOCTBIO U
MIPOYUMU TOJIOKUTENBHBIMA CBOMCTBaAMU 0€3 yiuepOa g KauecTBa IMO3BOJISIOT
NOBBICUTHh 3()PEKTUBHOCTH MPOM3BOJICTBA 32 CYET MHTEHCU(PHUKAIUU MPOLECCOB
IpoxoKereHepaunuu u OpoxkeHus. Ho B HacTosiee Bpems MO MpUYHHAM,
pPacCMOTpPEHUE KOTOPBIX HE BXOJWT B HAIIM 3a/aud, CEJEKIHOHHas padoTa ¢
KYJbTYPHBIMU PacaMu JPOxKEN MOJHOCTBIO cocpenoToueHa B orpacieBsix HUU
u HWJI. Onnako BBHUIY OOBEKTUBHBIX U CYOBEKTHBHBIX OOCTOSATEIBCTB KaXKI0€
OpeanpusITHE HMEET CBOM OCOOCHHOCTH, CBSI3aHHBIE C TEXHOJIOTMYECKUMH,
IPUPOAHO-KIIMMATHYECKUMU W JPYTMMH  YCIOBHMSIMH, 4YTO  IIO3BOJISIET
paccMaTpHuBaTh €ro, Kak CaMOCTOSATENIBHYIO 3KOJIOTMYECKYHO €IMHHMILY, AKTUBHO
BO3JICHCTBYIOIYI0O Ha MCHOJB3YEMYIO JPOXIKEBYIO mHoIyssinuio. Pearnpys Ha
COBOKYITHOCTb BHEIIHUX (AKTOpPOB, JaHHAs MOIMYJSLMS 4Yepe3 E€CTECTBEHHBIC
OMOJIOTMUECKHE MEXaHM3Mbl aJanTallud MPHOOpETaeT, B TEXHOJIOIMYECKOM
CMBICJIE, KaK OTPULATENbHBIC, TAK U MTOJIOXKUTEIbHBIE CBOMCTBA.

Henp3s oTpunarh, 4To MNpU TaKUX OOCTOATENHCTBAX MPOU3BOJICTBEHHbBIE
7a00paTOpUM MOTYT BHECTH 3HAYMTEIBHBIA BKJIAJ B MOMUCK, BBIIEIEHUE U OTOOP
KyJbTYp JIPOXJKEH C HOBBIMHU, C TOUKH 3PEHHSI TEXHOJOTMYECKHX TpeOOBaHUM,
MOJIOKUTENIbHBIMA ~ MPU3HAKAMU. OOnamasgs  JIOCTYNIHBIMU MU JIETKO
BOCIIPOU3BOJAMMBIMH ~ METOJIaMU, MPABUJIBHO HUHTEPIPETUPYS  MOJIYYCHHbBIC
pe3yJbTaThl, 3aBOJACKHE MHUKPOOHOJIOTHYECKHE JTaOOPATOPUM BIIOJIHE CIIOCOOHBI
BECTU CEJICKITMOHHYIO PaboTy, XOTs Obl B pamMKax TpeOOBaHH COOCTBEHHOTO
npennpusitus. Vcxozs, rimaBHbIM 00pa3oM, U3 3THX COOOpakKeHU B PYKOBOJCTBO
BKJIFOUEHBI METO/IbI, HE TPEOYIOIINE CII0KHOTO U IOPOTOCTOSALIET0 000pyA0BaHUS.
Kpome TOro, tam, rae 3To BO3MOXKHO, CO3HATEIbHO MCKIKOYEHBI CCHUIKM Ha
OTpaciieByl0  CHeHu(pUYHOCTh, T.K. MHOTHE U3 TMPUBEICHHBIX METOIUK
YHHMBEpCaJbHbl M C YCIEXOM MOTYT UCIOJB30BaThCs B JIIOOOM oTpaciu,
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UCTIOJNIB3YIOIIEH APOXKHU Saccharomyces B KauecTBe crieupuIeckoi MUKPODIIOPHIL.
B BuHOIENMM M NPOU3BOJCTBE KOPMOBBIX IPOXKEH OTH K€ METOAUKA MOTYT
UCIIOJIB30BAThCS UL TEXHOJOTWYECKON OLICHKH JPOXIKEH, NMPUHAJISKANUX K
JPYTUM TaKCOHOMUYECKUM I'PYIIIAM.

HenpeMeHHBIM  yCIOBHEM MOJY4YEHHs] OOBEKTHUBHBIX pPE3YyJbTaTOB IpHU
U3y4eHUU (U3HOJIOTHM JH000Or0 MHUKpPOOpTaHuM3Ma SIBISETCS pabdoTa C YUCTOU
KyJbTYpOil. BblielIeHHe OTHENBbHBIX BHIOB MHKPOOPTaHW3MOB M IIOJIyYECHHE
YUCTOM KYJBTYpPHl — OCHOBAa MHUKpoOWONOrHueckoil TexHukd. Ilpu sTOoM B
JIOOKCIIEPUMEHTAIBHBIN WU JONPOU3BOACTBEHHBIN NIEPUOJ KYJIbTYpa HEIPEMEHHO
JOJDKHA HAXOAMUTCS B YCJOBHUSIX, COQJaHCHUPOBAaHHBIX IO BCEM BO3MOXXHBIM
napameTpaM, MaKCHUMaJIbHO MPUOJIMKEHHBIM K (PU3HOJOTHYECKH ONTHUMAJBHBIM.
WupiMu  ciaoBamu, J100ble  JTabOpaTOpHBbIE JACHCTBHS, MPOU3BOJUMBIE C
HCCIIENYEMOM  KIIETOYHOM MAcCOM Tepell HaydalioM JKCIEPUMEHTA WIIH
IPOU3BOJACTBEHHBIM HCIOJIb30BAHUEM HE JOJDKHBI HAHECTH CKOJIbKO-HUOYIb
3HaYUMBIA BpeJ 001eMy (U3HOIOITMYECKOMY COCTOSIHUIO KJIETKH M OMOMacchl B
L[ETIOM.

Bbicokoe KadecTBO MpPOIYKIMH, KOHEYHO, HEBO3MOXKHO o0ecneuuTh 0e3
XOpOLIO IPOAYMAHHOIO U CTPOTO BBIINOJIHAEMOIO KOHTPOJIA IIPOM3BOJCTBA.
Heo0xoauMocTh MOCTOSSHHOTO COBEPILIEHCTBOBAHMSI OpTraHU3allud U CTPYKTYpbI
TEXHOXUMHUYECKOTO U MUKPOOHOJIOTUYECKOTO KOHTPOJIS, (POPMUPOBAHUE CUCTEMBI
IIOKA3aTeNied IMOONEPAMOHHOIO KOHTPOJI IPOM3BOACTBA, KAadyeCTBA CHIPBA,
METO/IOB aHAJIM3a U UX MPUOOPHOro oOecreyeHusl MpeaonpeaeseTcs: NepexoaoM
Ha NHTEHCUBHBIE METO/IbI IPOU3BOCTBA.

Haneemcs, uro HacTosimee «PyKOBOACTBO» OKaKET 3HAYNMYIO MPAKTUYECKYIO
NOMOILlb TIPOM3BOJICTBEHHBIM MUKPOOHOJOTMYECKUM J1a0OpaTopusiM, Kak B
OCBOCHMHM OCHOB MHKPOOMOJIOTMYECKOW TEXHUKH, TaK M B aKTHBHOM
UCIIOJIb30BaHUN UX MCCIIEA0BATEIBCKOTO ITOTEHIIAAIIA.
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Jposxxu poaa Saccharomyces.

Knerku kpyribsle ©  OBajdbHBIC, HWHOTAAQ YJJIMHEHHbIC. BereratnBHoe
Pa3MHOXKEHUE MPOUCXOJUT MHOTOCTOPOHHUM MOYKOBaHUEM.  MoxkeT ObITh
MPUMUTHUBHBIN TICEBJOMULICTUNA, HCTUHHOTO Muleaus HeT. KomoHuu OOBIMHO
nactooOpasubie. Ha kuakux cpenax Mnpu OpoJOJBKUTEIBHOM KYJIbTUBUPOBAHUU
MOXET 00pa30BBIBaThCSA IUICHKA, HO OHA HE OBIBAET CyXOW MOPOIIKOBUIHOW WU
BCITOJI3AIOIIEH.

ACKH 00pa3yroTcs IPEUMYIIIECTBEHHO U3 BEr€TATUBHBIX TUILIOUIHBIX KIETOK
0e3 HeMmoCPEACTBEHHO MPEAIICCTBYIONICH KOHBIOTAIIMUA. ACKOCIIOPHI KPYTJIbIe WU
cnabooBalibHBIC, OeclBeTHBIC, riagkue, 1 — 4 B acke. Bce BUABI aKTUBHO
COpaXXMBAIOT caxapa U HE UCIOJB3YIOT HUTPATHL. JIakTO3y U BhICIIME mapadUHbI
HE ACCUMMIMPYIOT.

[poxku 3TOro poja C JaBHUX BpPEMEH PaCIpPOCTPAHEHbI B KYCTapHOM
BUHOJICIMU U IIUPOKO HCMOJB3YIOTCA B Pa3HbIX OTpaciiax OpoJWJIbHOU
MPOMBIILJICHHOCTH, B CBSI3U C YEM OHM 00Jiee IPYyTrUX APOXOKEH N3yUeHbl B pa3HbIX
acriekTax. VX cumcremaTHka, OJHAKO, IMOCTOSHHO TepecMmarpuBacTcs (Taémmma 1).
[lenTpanpHblid BUJ — Saccharomyces cerevisiae Hansen HW3BECTEH B JI€CSATKax
CMHOHMMOB, KOTOpbIE B  HACTOAIIEE BpEeMS  PacCMaTpPUBAIOTCS  Kak
MIPOU3BOJACTBEHHBIE PACHI, HO HE CAMOCTOSITEIIbHBIC BU/IBI.

B pa3zubIx ompeaenuTensx od0beM poaa Saccharomyces CHIIBHO BapbupyeT. Ban
nep Banetr B omnpenenurtene Jlogaep paznuuaer 41 BUI, Cpeau KOTOPBIX €CTh
JIUIUIOMJIHBIC, TaIUIOMJIHBIE W BHABI C CcoMaroraMHou asroramuein. B. U.
KynpsiBiieB BKIIt04aeT B poji Saccharomyces TOIbKO AUIIIOUAHBIE JPOXOKH, BBIICIIASL
rarjiouJHble BHUIBI B Zygosaccharomyces, a BHJbl C aBTOTAaMHBIM I10JIOBBIM
nporeccoM — B pox Debaryomyces. H. A. KpacuJIbHMKOB paccMaTpuBaeT BUIBI,
oObenuHeHHbie y Ban nep Banbra B Saccharomyces, B Tpex poaax — Saccharomyces,
Zygosaccharomyces u Torulaspora. Takoe neneHWE HAa pPOAbl C U3MEHEHUSMHU B
COCTaBE BUIOB MOAJACPKaHO B HOBOM cuctemartuke. Cormacuo [. Sppoy, B ponue
Saccharomyces OCTaBJI€HO S5 BHAOB C NPEUMYIIECTBEHHO JUILIOWIHOU
BeretatuBHOM (ha3oil: S. cerevisiae, S. kluyveri, S. exiguus, S. dairensis, S. servazzii.

Ha ceromHsimHuii  JeHb OCHOBHBIM M HauOojee JOCTYHHBIM  JJIst
BOCIIPOU3BECHUS KPUTEPUEM HACHTU(DHUKAIIMK BHJIOB JPOXKKEH B COCTaBE pojia
Saccharomyces  clieIyeT  OpPU3HATHh  COBOKYIMHOCTh  HMX  KYJIbTYPAJIbHO-
OMOXMMHYECKUX CBOMCTB, TJIABHBIM 00Pa30M OTHOIIIEHHE K UCTOYHUKAM YIJIEpO/ia,
noApOOHO TPEACTaBIACHHBIX B Tabnuiax 2 u 3. MeToabl ompenesieHus 3THX
CBOMCTB H3JI0KEHBI B HACTOSIIEM PYKOBOJICTBE B COOTBETCTBYIOIIUX Pa3eiiax.
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Taoauna 1
U3meHeHus 8 HOMeHKnamype Apoxxell
Saccharomyces
(1952 - 1990)

Mo Lodder J. Mo Lodder J. Mo Kreger-van Rij. Mo Barnett J.A.
1952 1970 1984 1990
S. bayanus S. bayanus
S. pastorianus S. bayanus S. pastorianus

S. oviformis

S. cerevisiae

S. ellipsoideus

S. willianus

S. cerevisiae

S. carlsbergensis

S. logos

S. uvarum

S. uvarum

S. chevalieri

S. chevalieri

S. italicus

S. italicus

S. diastaticus

S. cerevisiae

S. cerevisiae

S. delbruckii

S. delbruckii

Torulaspora delbruckii

Torulaspora delbruckii

S. fermentati

S. fermentati

S. rosei

S. rosei
S. vafer 2Zygoaccharomyces balii | Zygoaccharomyces balii

S. acidifaciens

S. balii

S. balii

- Kluyveromyces , Kluyveromyces
S. fragilis , Kluyveromyces marxianus ,
marxianus marxianus
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Taoauna 2
Budoeas npuHadnexHocmb Opoxxel

Saccharomyces
(no Kydpsieuesy)
OmHoweHue K uCMoYHUKaM yarnepoda.
Opranuyeckue
B“Abl Caxapa Cnuptsl P
o KHCJI0THI
APOXXKeun
poAaa
S 3 S| 3 3
N x K| K| = K
Saccharomyces.§§§§§8§§§§§§§§§§§§§§§
S S, T
kk&=55§'§§=§°=§\obgg=‘=°
IR I R HEEREE ERENEEE
SIS| S| S| S8/ <5881+ § N EIRIEIRIEE
SIS|S|E| S| IR TR 85T YRR & %] 7§
1
S. vini 2RI A 0 A IR I SR I B R I I O R R A NI N T R I
3
1
S. cerevisiae R R e LA A B I
3
S. uvarum + |+ |+ |+ -+ -] -]+ +| -] -+ +|=-=]-]-
S.carlshergensis |+ |+ |+ |+ | - |+ |+ | - | =[]+ [+ |||+ |[+|-|-]|-]-
1
S.chevalieri |+ |- |+ |/ |-|+|-|-|-|-|+|+|-|-|-}+|+]|-|-]-]|-
3
1
S. oviformis S 20 I I O A O B R R . K N T B T I A I e
3
S. chodati P I T T I U A iy (i D N N [T R B R
+ — copascusaem, yceausaem;
-  — He copadxcusaem, He yceausaem;
1/3 — cmenensv copadicusanus pagpunosor.
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Taoauua 3
Budoeas npuHadnexHocmb Opoxxel

Saccharomyces
(no SAppoy)
L ) o~ ~ ©
dusmnonormnyeckme % g § § S £ g
sl sl 225 &
NPU3HaKu S S S = S 3 S
“ 4 “ % % “ e
bpooscenue
2/1I0K03a + + + + + +
2anakmosa B + + + + — +
caxaposa B — + + —_ —_ —
Manbmosa B - - —/caA —_ —_ —_
JIAKmMo3a - - - - —_ — —
Accumunayusn
2anakmosa B + + + + —_ —
caxaposa B - + + _ —_ —
MaAlbmo3a B — —_ +/M —_ —_ —_
uennoouosa — - - B _ —_ -
mpezanosa B B + +/M +/M — —
JAKmMo3a - - — - _ — —
pagunosa B — +/M + - - _
Menubuosa B — — + - _ _
D-kcunosa - - - —/M _ —_ —
apaounosa — - - —_ — —_ -
pubosa - —/M — - —/M —_ -
pamnosa - - — - _ — —
PAcmeopumMblil Kpaxmai B - — - —_ — —
pubum — - - - - - -
D-mannum B — — B _ _ —
AHMAPHAA KUCI0ma — /M - —/M +/M - —/M _
JIUMOHHASA KUCIOMA - - — - — — —
UHO3UM - - — - —_ — —
KNO; - - — - —_ — —
JIU3UH - - - + - — +
smunamun-HCI - - —/M + + —_ +
kaoasepun-2HCI — — —_ + + — +
Pocm na cpeoe:
0e3 gumamunos - - —/CcA B —_ — —_
¢ 50 % 2n1oKo3b1 - — - - —/M — _
npu 37°C B CA [ — — + B + +/CA
Pocm 6 npucymcmeuu yuKi0zeKcumuoa
100 mke/mn - +/— +/— —_ + — +
1000 mkz/mn - - - —_ — —_ +
Cpeonee 3nauenue I' + I (mol %) 39,5 37,5 34,0 40,0 34,7 33,0 32,0
+ — npu3sHaxKk gce20a l’lOJZODfCMmQJZbeZZZ; — — He c6pa9fcu6aem u He accumuiupyem 6’0061/{46,'
B — npusuak eapvupyem; CA — crabo copadxcusaem unu ACCUMUTUPYEM,
M — accumunupyem, +/— — Kax npasuno, pacmym.
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Mopdosorust 1 BereTaTUBHOE Pa3MHOKEHHE.

[Ipu3Haku, CrpynmupoOBaHHBIE B 3TOM paszjeie, pa3ieisloT Ha MHUKpPO- U
MaKpOMOP(OJIOTHUECKHIE, TOCKOJIbKY MEPBBIE U3YYaIOT C MOMOIIBI0O MUKPOCKOTIA,
a BTOpbIE — BU3YAJIbHO.

MukpoMop@oorusi BKIIOYAET MPU3HAKH, XapaKTEpU3YIOIIUE OTAEIbHbIC
BEreTaTUBHbIE KJIETKU ((popma, pa3Mmepsl), a TakKe CIOCOObI BEr€TaTUBHOIO WIIU
0ecrooro pa3sMHOXKEHHS U 00pa3yeMble MPU 3TOM CTPYKTYPHI.

Maxkpomopdosorus oOBeUHSET KyJIbTypajbHbIC PU3HAKH,
XapaKTepU3yIIlIhe POCT KyJIbTypbl Ha IUIOTHBIX (MO IITPUXY WIA B BHUJE
W30JMPOBAHHBIX M TUTAHTCKON KOJIOHUHU) WM B KUJIKMX Cpeax.

XapaKTepl/ICTI/IKa BECIrcTaTUBHBIX KJICTOK.

Knerku  mpoxoxen OBIBAIOT  KPYTJIbIE, OBajJibHbBIC,  SIMIICBUJHEIC,
UUIMHAPUYECKHUE, TPEYTOJIbHbIC, alUKYJSITHbIE (JUMOHOBHIHBIE), KOJIOOBUIHBIE,
CTPEJIOBUAHBIE U CEpHOBUAHBIE. B HEKOTOpBIX cilyyasix (opma KIETKH ObIBaeT
HACTOJBKO XapaKTEepHA, YTO OHA MOXKET CIIY’KUTh ONO3HABATEIBHBIM IPU3HAKOM
pona. Hanpumep, TpeyroyibHbIE KIETKH 00pa3yroTcs y Trigonopsis, CEpIOBUIHBIE —
y Selenotila, rpyieBUHbBIE U KOJIOOBUAHBIE — Y Schizoblastosporion, cTpeIoBHIHbBIE —
y Brettanomyces.

Y npoxokeld HE €O CTONb XapakTepHoW (opMOH KIETOK B KadyecTBE
BCIIOMOTATEIbHBIX IPU3HAKOB MOXHO HCIIOJIb30BaTh, HANpPUMEpP, TaKue, Kak
oOpa3oBaHue KarcyJ1 U BHYTPULIATOILIA3MAaTUYECKUX BKJIIOYEHHUH,
IPECTaBISIIOIINX COOON pe3epBHBIE BEIIECTBA PA3HOIO0 XMMHUYECKOIO COCTaBa.
CkammBasicb B OOJBIIMX KOJUYECTBaX, OHM MPUIAIOT KIETKaM BechMa
XapaKTEepHBIN BUJI.

Kancynbl Ha KieTkax IpOXOIKEW pas3IMYaroTCs Kak IO pasMepaM, Tak U 10
¢dopme. TonmmHa MX BapbUpPyeT OT €/IBa 3aMETHOIO CJosi, OOHApY>KUBAEMOTO
TOJIBKO TIOJ JJIEKTPOHHBIM MHKPOCKOIIOM (MHKpOKAmcyia), 10 pa3MepoB,
MIPEBBIIAIOIINX B HECKOJIBKO pa3 AUaMETp caMoM KieTkH. KancynbHblii Marepua
OOBIYHO PaBHOMEPHO MOKPBIBAET KJIETKY, KaK 3TO OBIBAET y KPYIJIBIX KIIETOK; Y
IITaMMOB C OBAJIBHBIMHU KJIETKaMH OH Oojiee oOuijieH mo momtocam. Clrenyer,
OJIHAKO, IIOMHUTb, UTO TAKHE NPU3HAKHU, KAK HAIMYNE KAIICYJIbl WU BKIIOUYECHHM, B
OYeHb OOJIBLIOW CTENEHM 3aBUCAT OT ILUTAaMMa, YCJIOBUW KyJIbTUBUPOBAHUS U
BO3pacTa KyJabTypsl. [I03TOMy OHM MMEIOT B AMArHOCTUYECKOW IIPAKTUKE JIUIIb
BTOPOCTENIEHHOE 3HAYCHHUE.

Pa3mepsl «B3pOCIBIX» JIPOMIKEBBIX KIETOK BApbUPYIOT Y pa3HbIX BUIOB OT |,5
— 2,0 no 10 mMxkm mo mupuHe u gocturaroT 20 MKM u OoJjiee B [JIMHY Y
[IPOAOJIrOBAaThIX. MENKUMHU KIIETKaMU XapaKTEPU3YIOTCs, Hapumep, BUAbI Pichia 1
Hansenula cO NUIINOBUAHBIMU CHOPAMM U ANUKYJISATHBIE JIPOXOKH POJOB
Hanseniaspora u Kloeckera. KpymHbie KJIETKU HMEIT CaxapOMMUIIETHI,
JUIIOMHULIETBI,  JPOXOKH €  JMMOHOBUIHBIMU KJIE€TKaMH poaoB Nadsonia,
Saccharomycodes 1 Wickerhamia.
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@opMy U pa3Mephl KIETOK OMUCHIBAIOT U OMPEACISIOT B KyJIbTypaxX Pa3HOro
BO3pACTa Ha TUIOTHBIX U )KUAKHAX Cpeaax.

1. CononoBoe cycio koHreHTparmei 8 — 10% CB.
2. Cycno-arap: k cpene 1 no6asmstor 2% arapa.

3. ['moko30-nienTOHHAS KUJIKas Cpefia.

4. I'mroK030-TIeNITOHHBIN arap.

5. Mopdonoruyeckuii arap.

CuHTEeTHYECKHE CPEIbl UMEIOT TO IPEUMYILIECTBO MEPE] CYCIOBBIMH, YTO OHU
CTaHJAPTHbI MO COCTaBYy W JAalT Oosee CTaOWIbHBIE U MOTOMY CpPAaBHUMBIE
pe3ynbrarbl. [103TOMYy AJI1 cOCTaBlIEHHs CTaHJAPTHOTO ONKCAHMS BUIOB JIy4IlE
M0JIb30BaThCS MOP(OIOTHUECKUM arapom.

[lepBblii OPOCMOTP U UBMEPEHUE TMPOU3BOASAT B JABYX-TPEXCYTOUHBIX
KyJbTypax, BbIpamieHHbIX mpu 25 — 30°C. B o0coObIx ciydasix, KOrja IpOxiKH
pacTyT O4YE€Hb MEIJICHHO, IMEPBOE OINHUCAHUE AENAIOT IMO3KE — YEepe3 OJHY-IIBE
HEeJIeM MHKYOauu. 3aTeM KyJIbTypbl OCTABJSIOT NMPU KOMHATHOW TeMIiepaType
(17 — 18°C) u e1mie pa3 ONUCHIBAIOT YePE3 YCTHIPE HEACIH.

[Ipu ompeneneHN pa3MepOB U3MEPSIOT MUKPOMETPOM JUIMHY U LIUPUHY HE
MeHee yeM y 20 KJIETOK M YKa3bIBaIOT KpallHue 3HaueHus. J[Jig u3mepeHus ayduie
WCIIOJIb30BaTh KYJIbTYpPbI HA )KUJIKUX CpElax.

Kancynbl BBISBIAIOT Ha KJIETKAaX U3 MOJIOABIX M CTApPbIX KYJIBTYpP C IJIOTHBIX
cpea. Ilpemaparsl kietok (0e3 (ukcanuu) TOTOBAT METOJAOM HETaTUBHOIO
OKpalIMBAaHMUS YEPHOM Tywipro. JUJIsI 3TOTO METII0 C KyJIbTypOM CMEIIMBAIOT Ha
IPEIMETHOM CTEKJIE C Kalyled Tyl U pa3Ma3bIBalOT CJIETKa KPaeM MOKPOBHOIO
CTEKJIa, JIep’Ka €ro mojx yrioMm 45°, a 3aTeM HakpbIBalOT 3TUM CTEKIOM. TyIib
MOXHO 3aroToBUTh BHpPOK. Ee pa30aBisiioT B JABa pasza, LEHTPUPYTUPYIOT,
CylepHATaHT CTEPWIM3YIOT W XpaHAT B 3alasHHBIX aMIryjax. XOpoIlue
pE3yAbTaThI MOIYYAIOTCS C TYLIbIO, IPUTOTOBICHHON 10 MeToay JInTT™MaHa.

BereratuBHoe pa3zMHOKeHHeE.

JpoXxKu pa3sMHOXKAIOTCS BEreTaTUBHO ITyTEM ITOYKOBAHUS, JCJICHUS WIU
MOYKYIOIIETOCS JACICHHUS.

[Tpu mouykoBaHWM Ha TTOBEPXHOCTHU KJIETKU 00pa3yercs MaJieHbKOE BBHITISTYMBA-
HUE — MTOYKa, KOTOPask YBEIIMYUBACTCS TIOYTH JI0 Pa3MEPOB MaTEPUHCKOW KIICTKU 1
OTJIIETISIETCS OT HEE, OCTABIISII HA MECTE OBIBIIETO MPUKPETUICHUS TTOYKOBBIN IIpam
uu pyOell B BUJE KOJblIEOOpa3HOro BLICTYMA.

Ecnin  ogHOBpeMEeHHO WM  TOCIEAOBAaTENbHO  OOpasylomuecs MOYKU
(bOpMHPYIOTCS Ha Pa3HBIX CTOPOHAX MATEPUHCKON KIIETKH, TO TaKOE TOYKOBAHHE
Ha3bIBAIOT MHOKECTBCHHBIM MJIM MHOTOCTOPOHHUM COOTBETCTBEHHO.

[Touku MOTYT 3aKJIaJbIBATHCS U HA IMIMPOKOM OCHOBAaHUHU, KOTOPOE CYkKAETCS K
MOMEHTY OTACJICHUSI IOYKU; MHOT/Ia K€, HA000POT, MOYKH 00pa3yroTCs Ha Y3KOM U
JIOBOJILHO  3aMe€THOM  BbIpocte. Jlis poma  Sterigmatomyces  XapakTepeH
cBoeoOpa3HbIli  mporecc oOpa3oBaHHMsS TMOYEK Ha JUIMHHBIX  BBIPOCTAX,
UMUTHPYIOIINX CTEPUTMBI.
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[TonsipHoe oOpazoBaHKE OYEPHUX KJIETOK, HauMHaroleecs ¢ (POpMUPOBAHMUS
INOYKM Ha IIUPOKOM OCHOBAaHUHM, M 3aKaHYMBAIOLIEECS MOSBICHUEM YETKO
3aMETHOHN Jlak€ B CBETOBOM MMKPOCKOIIE CENThl B paiiOHE Mepelieiika, HOCUT
Ha3BaHHE MOYKYIOLIETOCs JEJICHUS.

a) 6) 8)

- 0‘,0 n-l.
Lo (N
Q | O DO en e

Puc. 1. Becemamuenoe pazmnoscenue oposcaceil.
a — MmyrvmuiamepanvHoe noukosanue (kax y Saccharomyces);
0 — bunonsipnoe nouxosanue (kax y Hanseniaspora). Ipu cieayromeii renepamuu gse
MOMEUEHHBIE KIIETKH OyIyT 00pa30BbIBATh MOYKY € KOHIA X;
6 — Ounapnoe oenenue (kax y Schizosaccharomyces).

Ecniu mnpu mNOYKOBAaHMM KIETKM HE Pa3beAMHSIOTCA, a MPOJOJDKAIOT
00pa30BbIBaTh BCE HOBHIE M HOBBIE MOYKH, TO, B KOHLE KOHLOB, (POPMHUPYIOTCA
CTPYKTYPBl JIOKHBIX TH(], M3 KOTOPBIX CKJIaJbIBaeTcs IMcepaoMuuenuii. OH
ObIBACT MPUMUTHUBHBIM, €CIM COCTOMT U3  MPOAOJTOBATHIX KJIETOK
NPUOJIM3UTENIBHO OJMHAKOBOIO pa3Mepa, WM K€ XOPOUIO PAa3BUTHIN, €CIU
mupdepeHurpyeTcss Ha JJIMHHBIE KIETKH TMCEBAOTU(] U OKpYKAIOIIHE HX B
XapaKTEPHOM MOpsiAKe (KydyKaMu, MYTOBKaMH, MOOJWHOYKE) KIETKU APYrou
dbopMbl, UMEHYEMbIE 0JIaCTOCIIOpPAMH.

Ecnu npoxoxu pa3MHOXKalTCs AeeHUEeM, TO IpU 00pa30BaHUM HUTEBHJIHBIX
CTPYKTYp OHH (POPMHUPYIOT UCTUHHBIA MuIenuit. [Ipu pacnage Takoro Mumenus Ha
OTJIEJIbHBIE KJIETKH MOCIEAHUE HOCAT Ha3BaHue aprpocrnop. Ha miotHo# cpexe
OHHM YacCTO PaCIOJIAraroTCs XapaKTePHbIM 3UTI3aIOM.

OHAOCIOPbl — BHYTPHUKJIETOUHbIE O€CMONble CHOpPbl — TMOSIBISIIOTCS B
HEONpeECJICHHOM YHCIIe B KJIETKax I'M@ B cTapblx KynbTypax. Kierku mpu stom
MHOTJIa 3aMETHO Pa3yBaroTCs.

CrocoObl  BEreTaTMBHOIO Pa3MHOXKEHHs HAOMIOAaI0OT OJHOBPEMEHHO C
OMKCAaHUEM MUKPOMOPQOJIOTUHU APOXIKEH Ha TeX K€ cpelax B KyJbTypax 2 — 3-
CYTOYHOTO BO3pACTa.

MI/IKpOCKOH H TCXHUKA MUKPOCKOIITMPOBAHU.

MUKpPOCKOTIBI, AAlOIME YBEJIMYEHUE B COTHU (CBETOBOI) WM THICAYU pa3
(ONMEeKTPOHHBIN), UCHOJNB3YIOT U1 HW3Y4YeHUs MOPQOJIOTUM U  CTPOCHHS
MUKpPOOPTaHU3MOB. [IpoM3BOACTBEHHBIE MHUKPOOMOJIIOTHUYECKHE JTaOopaToOpuu
CHA0KEHBl CBETOBHIMH MHKPOCKOTIAMHU PA3JIMYHBIX THUIIOB OTEUYECTBEHHOTO U
UMITOPTHOTO MPOU3BOACTBA. [IpenmyIiiecTBo 3a OMHOKYJISIPHBIMU MUKPOCKOTIAMU C
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aBTOHOMHOM HOHCBGTKOﬁ U IIOJIHBIM Ha60pOM OCHOBHbBIX M AOIIOJTHHUTCIIBHBIX
OIITUYCCKUX CUCTCM.

CBeT0BOI MUKPOCKOIIL.

MHUKPOCKOIT COCTOUT U3 MEXaHHUYECKOM U onTH4eckoi yacteii (Puc. 2).

K mexaHnyeckoi 4acTh MUKPOCKOIIA OTHOCAT Umamug, KOTOPbI COCTOUT U3
noocmasku  (bawmax) 9, Tpumamomend  OpubOpy  yCTOMYMBOCTH, U
TyOycoaepx aTes.

K myb6ycooepocamenio 12 npukpenieHsr:

Tyoyc 14, umeromuid y pa3IudHBIX MOJIEJIEH COBPEMEHHBIX MHKPOCKOIIOB
KOHCTPYKTUBHBIE OTJIMYUS.

Puc. 2. Oé6wuii 6uo (a) u cxema (6) muxpockona:
1 — muxpomempuueckuti eunm; 2 — MAKPOMEMPUYECKUU BUHM,
3 — cmonopuwiii 6unm; 4 — yeHMpPUPOBOUHBIL BUHM OJil YCMAHOBKU
npenapama, 5 — npysicunHvle Kiemmvl, 6 — @uHmM O/ YKpenieHus

myboyca;, 1 — cmonopHvlll 6uHm KOHOeHcopa, 8 — pyKkosmka
nepemeujenus ouagpaemol; 9 — bawmax muxpockona, 10 — kopodxa
¢ muxpomexanuzmom, 11—  kpoHwmetin  KoHOeHcOpa;

12 — my6ycooepacamenv; 13 — oxynap; 14 — uaxnounvui myoéyc,
15 — nmpusma; 16 — eonosxa mybdycooepocamens;, 17 — eunm 011
Quxcayuu  pesonveepa; 18 —  pesorveep ma  canaszxax;
19 — obwexmusvl; 20 — npeomemmuwiii cmoaux;, 21 — xomoeucop,
22 — anepmypHas ouagpazma, 23 — 3epxaio.

B HmwkHell uactu TyOyca HaXOAMUTCA peBoNb8epHbull Mexanusm, 18 —
BpAILAIOIIUICS AUCK C THE3aMH JJisi OOBEKTUBOB, COCTOSIIIUNA U3 JBYX IJIACTHH.
BepxHsst U3 HUX 3aKperuieHa HariyXxo, a HIKHSS C OTBEPCTUSAMU U pe3b0oil aiis
OOBEKTUBOB CBOOOJHO NEpPEIBUTACTCS, MPUUYEM LEHTPUPOBKA BBUHUYEHHOTO B
OTBEpCTHE  OOBEKTHBAa  (UKCHUPYETCS  3allENKHUBAIOUICHCS  MPYKUHKOH,
NOMAA0IIEH B COOTBETCTBYIOILYIO IIPOPE3b.
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IIpeomemnwuii cmoaux 20, Kpyriablidi WM NPSAMOYTOJIBHBIA C OTBEPCTHEM B
LHEHTpEe I MpOXOoXKAeHUs cBera. CTONMK MOXKHO IEpEeABUIaTh MpPU IMOMOIIU
eunmoe 4 B AByX B3aUMHO INEPIIEHIUKYJISPHBIX HanpaBieHUsX. s 3akperuienus
npernapaTa Ha CTOJIMKE UMEIOTCS CIELUAIIBHBIE 3aJ4CUMbl D Pa3HONH KOHCTPYKLIUU.

Mexanusm 0na  nepeodsudicenuss mybyca BBEPX-BHHU3 COCTOUT U3 JBYX
OCHOBHBIX Y3JIOB — MAaKpO- 2 U MUKPOMETPUYECKOTO 1 BUHTOB.

MaxkpomMeTprueckuii BUHT (KpeMallbepa) CIIYKUT JUIsl ObICTPOro MOAHSTUS U
omyckaHusi TyOyca mpu Tpy0Ooil Hactpoiike. OguH 000poT 3y04aTroro koseca
MO3BOJISIET NIEpeMelarh Tyoyc Ha 20 MM BBEPX WJIM BHU3.

MukpoMeTprueckuii BUHT TMpeIHa3Ha4yeH [JIs MepeABMKeHus TyOyca mpu
TOHKOM HACTpOWKE W MpocMaTpHBaHUs Ipenaparta B riayOuHy. IlomHbslii 000poT
BeIyIIero Koiecuka mpoasuraet Tyoyc Ha 0,1 mm. bapaban BuHTa pazaenen Ha 50
neneHni, kaxnoe aenenne pasHo 0,002 M.

OnTHhueckas 4acTb MMKPOCKONA COCTOMT W3 OCBETUTEIIBHOTO YCTpPOMCTBA,
OKYJISIPOB U OOBEKTUBOB.

OCBETUTENBHOE YCTPOICTBO COCTOMT M3 KOHAEHCOpa, UpUC-AHapparMbl U
OCBETHTEIS (MM TUNIOCKOBOTHYTOT'O 3epKaJIa).

Konoencop 21 npuMeHSIOT Ui KOHIIEHTPUPOBAHUS OTPAXKEHHBIX 3€PKaIoM
Jdy4eil cBera, POKyC KOTOPBIX JOKEH HaXOAWUThCSA B IUIOCKOCTU mpenapara. OH
COCTOMT M3 JBYX JIMH3, 3aKIIOYEHHBIX BMECTE€ C HpHUC-IuadparmMoil B 0OIIyIO
UUWIMHAPUYECKYIO OIpaBy. BepxHss JMH3a B KOHACHCOPE IUIOCKOBBIMYKJIAs,
HWKHSS — JIBOSIKOBBINYKJIasd. Bech KOHAEHCOP MOKHO MEPEABUTATh BBEPX U BHU3
IIPU MTOMOIIX 0co00ro BUHTA. [Ipu NONHATHH M ONTyCKaHWU KOHAEHCOpPA MEHSETCS
yroJa CXOJIMMOCTH JIy4ed, B PE3yJbTaTe MEHSAETCS U MHTEHCHUBHOCTbh OCBEIICHUS:
IIPU MOJHSATOM KOHAEHCOPE — OCBEILEHHUE sIpyue, P OIyILIEHHOM — ciabee.

[Tox KoHIEHCOPOM TMOMEIIEHA anepmypHas (upucosas) ouagpaema 22. puc-
nuapparmMa COCTOMT M3 HECKOJBKHMX IOJABHM)KHBIX CETMEHTOB, CABHIAaE€MBIX WU
pa3[BUTraeMbIX MpU MOMOLIM puiuaxcka 8. Jluadparma ycraHOBIEHa IMepen
HWDKHEN JIMH30M KOHJEHCOpa M MO3BOJIIET TAaKXE€ PETyJIMpPOBATH OCBEILLECHHUE.
W3mensist quaMeTp OTBEPCTHS, Yepe3 KOTOPOE MPOXOAUT ITyHYOK CBETA, PETYJINPYIOT
WHTEHCUBHOCTb OCBELICHUS OJISI 3pEHHUS.

Ecnu aneptypa KOHZEHCOpa MEHbIIIE anepTyphl paboyero 00beKTHBa, TO U3-3a
cllaboro TMOTOKa CBETa BO3MOXKHOCTH JIMH3bl OOBEKTHBA 3aJI€HCTBOBaHbI HE
noyHOCThI0. Eciin aneptypa KoHAeHcopa 00JblIe anepTyphl padodyero 00beKTUBA,
YTO XapaKTEPHO JJi1 OOBEKTHUBOB MaJOr0 YBEJIMYEHHS, TO YMEHBIIAIOT AUAMETP
OTBEPCTUS UPUCOBOI THadparMbl KOHAEHCOPA.

3epkano 23 MOABMXHO 3aKPEIUICHO MO KOHACHCOPOM Ha OCOOOM PBIYaKKE,
IIPY TOMOILIX KOTOPOTO OHO MOXET OBITh YCTAHOBJIEHO B JI1000# 1Tuiockoctu. OnHa
€ro MOBEpXHOCTh IUIOCKas, Jpyras — Boruyras. llpu paGore ¢ KOHAEHCOPOM
UCIOJIB3YIOT TJIOCKYI0, 0€3 KOHJIEHCOpa — BOTHYTYIO MOBEPXHOCTh 3epkana. [lpu
JTHEBHOM CBETE€ IMOJb3YIOTCS IJIOCKOM CTOPOHOW 3€pKajia, MpU HCKYCCTBEHHOM
CBETE — BOTHYTOM.

[Ipy MHKpPOCKOIIMPOBAaHUM CYIIECTBEHHOE 3HAYEHUE HMMEET OCBELICHUE
uccienyemoro oobekra. OcBellleHre yalle ycTaHaBiIuBaroT no metoay Kemnepa.
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1. Ocserurens (mpu padoTe € 3epKajJIOM KENATEIBHO UCIIOIb30BaTh
cranmaptaeie ocBetutenu OWU-7 u OWU-19, conepxkaime
MUKpOJaMIly € HEOOJbIION IIOTHO CKPYYEHHOU CHUpablo,
KOTOPYI0O MOXHO TIepeJBUraTh BJOJb OCH OCBETHUTEJIS)
pacnosaratot Ha pacctossHuu 30...40 cM OT MUKpPOCKOTIA.

2. Ha mpeameTHBIN CTOJIMK CTaBST Mperapar, B pabouee MoJIoxKe-

HHUE TIEPEBOIAT OOBLEKTHB § .

3. Kongencop mnogHUMAlOT 10 YIOpa, MOJHOCTHIO OTKPBIBAIOT
UPHUCOBYIO mruadparmy.

4. 3epkajo YCTAHABIMBAIOT IUJIOCKOM TMOBEPXHOCTHIO M TIOYTH
MOJIHOCTBIO 3aKPBIBAIOT quadparMy OCBETUTEIIS.

5. Ha 3epkano nmomemiaroT aucT Oenoi Oymaru u, nepeiBuras nat-

POH OCBETHUTENSA, JOOMBAIOTCS YETKOrO M300pakeHus Ha Oymare
HUTHU HaKalla JaMIIbl.

6. ['msinst B OKyJisp, IpH MOMOIIH 3€pKajia MOJy4aroT B LIEHTPE MOJIs
3peHusi U300pakeHue KpaeB aAuadparmMbl OCBETUTENS — CBETIIOE
ISITHO C HEPE3KO OUEPUECHHBIMU KPASIMH.

7. Ucnonb3ys o0bektuB 8", GOKyCUPYIOT OOBEKT B OOIACTH CBET-

JIOTO TISITHA.

8. Omyckasi KOHAEHCOp, B IUIOCKOCTH IHpernapara (QOKyCHPYIOT
U300pakeHne KpaeB auadparMbl OCBETHTEN W JABUIKECHUEM
3epKajia
NEPEBOMST CBETJIOE MATHO B LICHTP MOJISI 3PEHMS.

9. lmadparmy OCBETUTENsI OTKPHIBAIOT 10 TE€X MOp, MOKA CBETIIOE
ISITHO HE 3aKPOET BCE MOJIE 3PEHUSI.

10.B manpHeiieM mosioKeHUE 3epKaia, KOHACHCOpa U auadparmbl
OCBETUTENSI OOJIbLIE HE MEHSIOT.

[Ipu pabGote €O BCTPOECHHBIMHU CTAIlMOHAPHBIMU OCBETUTENSIMU IIpaBUJIa
HACTPOUKH MOJPOOHO U3T0KEHBI B MHCTPYKIIHMSIX MO IKCIUTyaTallud MUKPOCKOIIOB.

Oxynap 13 BCTaBISIOT B BEPXHIOK YacTh TyOyca. YBeIWYeHHOE OOBEKTHUBOM
M300pKEHHUE JIOTIOJIHUTENILHO YBEIMYMBACTCS OKYJISIPOM, HO HOBBIX JeTaliel
CTPYKTYphl TpU 3TOM He HabmogaeTcs. OOBIYHO OKYJSpP COCTOMT U3 ABYX
MJIOCKOBBIMYKJIBIX JIMH3 — TJIA3HOWM W cOOMparenbHOMl — OOpalieHHBIX CBOUMU
BBIYKJIBIMH TOBEPXHOCTSIMU BHU3 K OOBEKTHBY. JIMH3BI 3aK/IIOUEHBI B OOIIYIO
METaJUIMYECKYI0 TPYOKYy, MEXIy JIMH3aMU HaXOAMUTCs nuadparma mojs 3peHus
MHUKPOCKOIA. ¥ COBPEMEHHBIX OMOJIOTHYECKUX MUKPOCKOIIOB UMEIOTCSI OKYJISIPBI C
yBenmuueHusimu B 7, 8, 10 u 15 pa3. Pasmep yBenmueHus yka3zaH Ha BEpXHEH
OTIpaBe.

Obvekmue — OCHOBHAsl 4acTh ONTHUYECKONM CUCTEMBbI MHUKPOCKOMA, AArOIIast
yBeJInYeHHOe n300paxxkeHue npeamera. OObEKTUB COCTOUT M3 HECKOJIbKHUX JIMH3,
MOMENICHHBIX B METALTUYECKYIO TPYOKY U 3aKPEIUICHHBIX KaHAJICKUM 0ah3aMOM.
Ha BepxHeil wactu TpyOKW mMeeTcs pe3nOa, MpU MOMOIIU KOTOPOH OOBEKTHB
BBUHYMBAETCS B THE3I0 pEBOJbBepHON  miacTuHKUA. Camasi  HWKHSA
TJIOCKOBBIMTYKJIAsl JIMH3a OOBEKTHBA, OOpaleHHass K MpeaMETy, Ha3bIBACTCS
GbpoHTaNbHON; WMEHHO OHa IIO3BOJIIET TOJIy4aTh YBEIWYEHUE, a OCTAIbHBIE
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JIMH3BI TOJIBKO YCTPaHSIOT ONTUYECKUE HEJIOCTATKH M300pakeHus (chepruyeckyro
U XpOMaTHYECKYIO0 a0eppalliio); 4eM OoJibllie KpUBU3HA (PPOHTAIILHOM JIMH3BI U
MEHbIIIE €€ pa3Mepbl, TeM OoJblliee YBEJIWYEHUE TMpelMeTa JaeT OOBEKTHUB.
N3o0pakeHue npeaMera oOpaTHOE.

CoBpeMeHHbIE OMOJIOTUYECKHE MUKPOCKOIBI OOBIYHO CHA0XKEHBI OOBEKTUBAMU
c yBenuuenueM B 8,10, 20, 40, 60 u 90 pa3. Otu uudpsl yKazaHbl Ha 00OHEKTUBE.
[Ipu pabore ¢ oOBeKTHBaMH, yBenuuuBawmmumMu B 60, 90 u Oonee pas,
(dbpoHTaNbHAS TUH3A TTOTPYKACTCS B KUIKOCTD.

BaxxHo mony4uTh HE TOJBKO YBETUYEHHOE, HO U YETKOE H300pakeHue
UCCIIENYEMOT0 OOBEKTA.

YeTKoCTh N300paKeHUsI 3aBUCUT OT pa3pelaronieii cnocoOHOCTH MUKPOCKOTIA,
KOTOPYIO TMOHUMAIOT KaK MHHHUMAJIBHOE PACCTOSTHHE MEXIY NABYMSI TOUKAMH, MPU
KOTOPOM OHHM BHJHBI pa3fenbHo. Pazpemaromias crnocoOHOCTh MHUKPOCKOIA
3aBUCHUT OT YMCJIOBOM anepTyphl W JIJWHBI BOJHBI UCIIOJIB3YEMOTO CBETa.

A A
n=1,33 n=1,515
d d
P 0)) PO |
B B
a 6 8

Puc. 3.  Xoo nyueii ¢ cyxom (a), 600no- (6) u macnano-ummepciionnom (8) obvexkmuee:
N — nokazamenv npeloMIeHU,
PO —npenapam;
f  — ¢ponmanvnas nunza obvekmuea;
d - nokposnoe cmexino.

[ToBBICHTH pa3peIiafoIyl0 CIOCOOHOCTh MHMKPOCKOIIA MOXKHO 3a CYCT
pUMEHEHUsT 0oJiee KOPOTKHMX JIydeld CBeTa WJIM, 4TO OoJjiee JOCTYIIHO, 3a CUeT
NPUOJMIKEHUS TIOKa3aTels TPEJIOMIICHHMS Cpeibl, IpaHUYalled ¢ JIMH30M, K
aHAJIOTUYHOMY ITO0KazaTelnto cTekiaa. C 3TOH Ieibl0 MPOCIIONKY BO3IyXa MEKIY
JMH30H 00BEKTHBA U MPEAMETHBIM CTEKJIOM 3aMEIIAIOT CICIUAIBHOM YKUIKOCTHIO
C TOKa3arejeM IPEIIOMJICHHUS, OJIM3KMM K II0KAa3aTeII0 IPEIIOMJICHHUS CTCKJIa.
OcoOeHHO 3TO HEOOXOJMMO TMPHU HCMOJb30BAHUM OOBEKTHBOB  OOJBIIOTO
yeenudenns (607, 907) ¢ ¢poHTanbHBIMU IMH3aMHU Majol miomanu. ITokasarenn
MPEJIOMJICHHST CTEKJIAa U BO3yXa COCTABISAECT COOTBETCTBEHHO 1,52 u 1,0, moaTomy
B KauyeCcTBe MMMEPCHOHHBIX JKHUIKOCTEH, CO3AIONIMX ONTHYECCKH OJIHOPOIHYIO
Cpeay MEXAy MPEeIMETHBIM CTEKJIOM W JIMH30W OOBEKTHBA, MPUMCHSIOT 4Yallle
Bcero keaposoe macio (N = 1,5), rmuuepun (N = 1,4), Boay (N = 1,3). Xox nyuei
CBETa IPH HCIOJb30BAHUHM OOBIYHOTO CYXOr0 M HMMEPCHOHHOIO OOBEKTHBOB
NoKa3aH Ha PUCYHKe 3.

OOBEKTHBBI I MaCIISTHON UMMepcun 0003HadaroT « MUy, BogHOM — « By,

OOmiee yBenWYCHHE, TaBAEMOE CHUCTEMOW OOBEKTHBA W OKYJISApa, PaBHO
IIPOM3BEIICHUIO YBEIIMUCHHUH OKYJIIpa M OObEKTHBA.
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Hanpumep, npu oxynape 15" u ob6vexmuse 40” ysenuuenue 6yoem: 15 x 40 = 600 pas.

ITpu paboTe C CUIBHBIMH OOBEKTMBAMM TOJIIMHA IOKPOBHOI'O CTEKJA HE
nomxHa npessimath 0,15 — 0,18 MM BBUAY Masioro pabouyero pacCTOsIHHUS.

[Ton paGounM paccTosiHUEM OOBEKTHBA MOHUMAIOT PACCTOSIHUE OT IMJIOCKOCTH
(GbpoHTaNBHON JHH3BI 0 HU3y4aeMOro OOBEKTa MPH HAXOXKACHUU TMOCIEIHEro B
doxyce. UeM OoJbllie yBennyeHNE OOBEKTHBA, TEM MEHBIIIE pabouee pacCTOSHUE U
T10JIE 3PEHUS.

Ha xopmyce o0beKTHBa 0003HAYe€HA €ro yBEIMYUBAIOMas CIIOCOOHOCTH (8,
207, 40, 90") u uncnosas aneprypa.

Yucnosas arneprypa A oTpakaeT KOIUUECTBO cBeTa (Puc. 4), MOMAaaroMIero B
JIUH3Y.

Puc. 4. Cxema xooa nyueit npu pasnom snavenuu yzna o:
A — obvexm;
O — obvexmus;
U — nonosuHa omeepcmuozo yeid.

Benmnuuna ee onpenensercs mo ¢popmyie:
A=nsinu,

rae
A — uucnoeas anepmypa IuH3bl;
N — noxazamensv npenomieHus cpeobl, cpaHudaujeli ¢ IUH3OU,
U — NOJI0BUHA OMEEPCMHO20 Yela a.

MUKpOCKOIIbI HEOOXOAMMO XpaHUTh TOJ YeXJaMH WX KOJIMaKamMHu st
3alUThl OT MBUIH. YI0OOHO MOJIb30BAaTHCS YEXJIaMU U3 MOJMITUIICHA; HE CIeAyeT
OCTaBIISITh MHUKPOCKOI TOJ COJIHEYHBIMHU JIy9YaMH WM B TEIUIOM MECTe, TaK Kak
MOJKET Pa3MITUUTHCS K€, KOTOPBIM CKIICEHBI JIMH3BI.

B koMHaTe, rie yCTaHOBJIEH MUKPOCKOI, HE JOJDKHO OBITH MapoB KHUCIOT U
BOASHBIX TapoB. [Ipum mepeHoce MHKpPOCKON cieayeT OpaTh TOJIBKO 3a
TyOycOJepKaTeNb U CICTUTh 3a TEM, YTOOBI OKYJISIp HE BbINal U3 TyOyca.

Jlis Hapy>XKHOM OYHMCTKH ONTHKH MPUMEHSIOT CMOYEHHBIE CIUPTOM MSITKHE
TKaHH, Jy4lle (uiaHenb, HE OCTaBJSAIOLIMe Mocie ceOs BoJokoH. Mcmonb3oBanue
KCUJI0J1a ¥ O€H3MHA JJIS 3THUX IieJiel MOKET MPUBECTU K PACKJICUBAHUIO JIMH3.
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JlonoJIHUTeIbHBbIE ONTHYECKHE CUCTEMBI.
Da3060-KOHmMpaAcmHoe yCmpoiicmeo.

YcTpoiicTBO BKIItOUaeT B ceOs: a) (a3oByIO IUIACTHHKY — PACIIONIOKCHHBIN B
3agHell (POKATBHON TJIOCKOCTH OOBEKTHBA MPO3PAYHBIA JWCK, Ha TOBEPXHOCTH
KOTOPOTO HAIbUICHO KOJIBII0O U3 MeTalioB (¢a3oBoe KOJbIO); 0) KOJBIEBYIO
nuadparMy — MOMEIIEHHYO T0JT KOHJEHCOPOM CBETOHETPOHHUIIAEMYIO TIACTHHY C
MIPO3PAYHBIM KOJIBIIEBUTHBIM YIaCTKOM.

Puc. 5. Cxema xooa nyueii npu ucnonvzosanuu pazo6o-konmpacmmnozo ycmpoiicmea:
1 — konvyesas ouagpacma; 2 — konoencop, 3 — 0ovexm;
4 — obvexmus; 5 — pazosas niacmuHka.

CeToBasi BOJIHA MpU MPOXOKICHUHM YEpe3 KUBYIO KJIETKY OTCTaeT mno ¢ase
NpUOJIM3UTENBHO Ha 1/4 AJTMHBI BOJHBI M JIOMOJHUTEIBHO CABUTAETCS emie Ha 1/4
nocyie TPOXOXKIAeHus: uepe3 a3oByr0 IUIACTHHKY. Xoia Jyded B  (azoBo-
KOHTPAaCTHOM YCTPOWCTBE IOKa3aH Ha pucyHke 5. CaBunyTble 1o (aze mocie
MIPOXOXKJIEHU uepe3 (Ha30BYI0 TUIACTHHKY JIYYH JIMOO COBMANAIOT U CKJIAABIBAIOTCS
C TNpSIMBIMH JIydaMH, HUIYIIUMH MHMO OOBEKTa, JHMOO OKa3bIBAIOTCS B
npotuBodaze. B mepBoMm ciaydae ucciaeayeMblii OOBEKT BHUICH KaK CBETJIBIM Ha
TEMHOM (hOHE, a BO BTOPOM — KaK TEMHBI Ha CBETIIOM (pOHE.

B MukpoOuonoruu mupoKo NPUMEHSIOT (Ha30BO-KOHTPACTHOE YCTPOMCTBO
K®-4 (Puc. 6) (00BEKT BHJIEH TEMHBIM Ha cBeTJoM ¢one). [TociienoBareabHOCTD
nepexojia Kk pabore ¢ (pazoBO-KOHTPACTHBIM YCTPOUCTBOM CIIETYIOIIAS.

1. OObIYHBIN KOHJIEHCOP 3aMEHSIOT Ha ()a30BO-KOHTPACTHBIN, a
00bexTHB 40" — Ha aHAIOrMYHbIA (a30BbIi 00OBEKTHB.

2. Jluck peBosibBEpa KOHJEHCOpa MOBOPAYMBAIOT JO IMOSIBJICHUS B
okomeuke 1udper 0; guadparmy KOHAEHCOpA TMOTHOCTHIO
OTKPBIBAIOT.

3. Ucnonb3ys 00bekTHB 8, ycTaHaBIMBAIOT ocBelieHue 1o Kei-

aepy.
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4. OOBIYHBIA OKYJIApP 3aMEHSAIOT HAa BCIOMOTATENbHBIA U C MOMO-
npl0  TyOyca J00MBAIOTCS YETKOTO H300pakeHus (a3oBoit
IJIACTUHKY B BUJIE€ TEMHOTO KOJIbIIA.

5. YcraHaBIMBalOT KOJIBLIEBYIO JuadparMy, COOTBETCTBYIOIIYIO
00bektuBy 40°. B 5TOM Cilydyae Hapsmy C TEMHBIM KOJBIIOM
¢a3oBol  IUTACTUHKKM  MOXKHO  BHUJETh  CBETJIOE  KOJIbLIO
nadparmel.

6. [Ipu momMomuM HEHTPUPOBOYHBIX BHUHTOB COBMEMIAIOT (ha30BOE
KOJIBITO W KOJIBITO Tuadparmsl.

7. BcnomoraTtenbHbI OKYJISIp 3aMEHSIOT OOBIYHBIM 51
MUKPOCKOIUPYIOT Mpenapar.

I
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Puc. 6. ®azoeo-konmpacmnoe ycmpoiicmeo K®-4:
1 — xonoencop; 2 — pegonveepHbvIll OUCK C HAOOPOM KObYEBbIX
ouagpaem; 3 — yeHmpupogouHvle 8uHmovl, 4 — @cnomozamenbHull
oKYNAp; 5 — Habop pazoevix 00LEKMUBOS.

[Ipu pabGote ¢ ApyruMu OOBEKTUBAMH YCTAHABJIMBAIOT COOTBETCTBYIOIIUE
nuadparmol.

Temnononvhwlit KOHOEHCOP.

[Ipy TEeMHOMOJBEHON MHKPOCKOIIUN HCTIOIB3YIOT CHCIUANBHBIA KOHICHCOP C
3aTeMHEHHOW HEHTPATBbHOW YacCThIO, TIOITOMY B TIOCKOCTh OOBEKTA UIYT TOJIBKO
OOKOBBIC JIy4H, OTpPaKEHHbIE OT BHYTPEHHUX 3€PKaJIbHBIX TOBEPXHOCTEH
KOHJieHcopa. Jlyun HampaBlieHbI MO/ TaKWM YTJIOM, YTO HE TOMAJal0T B JUH3Y
00BEKTHBA W TIO3TOMY I0JIC 3PEHHUS BBINIAIUT TeMHBIM (Puc. 7). Ta yacTh Jaydei,
KOTOpasi TOMaiaeT Ha OOBEKT, OTPaKAETCsA B JIMH3Y OOBEKTHBA, YTO IO3BOJISET
BUJICTh CBETIIOC M300pakeHne 00BhEKTa HA TEMHOM (pOHE.

UtoObl mepeliTH K METOAY TEMHOMOJIbHON MHUKPOCKOINUU, TOCTYIAOT
CJIETYIONTUM 00pa3oM.

1. BBIHUMAIOT OKYJISIp, CBETJIOMOJIBHBIA KOHJIEHCOP W BHIBHHUMBAIOT OJIMH
13 00beKTHBOB (87).
2. IlpukpeBatoT auadparmMy ocBeTHTENs W (OKYCHPYIOT HUTh HakKaja
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JaMmbl Ha JucTe Oenol Oymaru, MOMEIIEHHOM Ha 3epKane (Yemanoska
oceeuieHus no I(ejmepy) .

PackpeiBatoT ~ aumadparMy — OCBETHTENS,  3aKphIBAIOT  MAaTOBBIM
CTEKJIOM KOHeI[ TyOyca M C IMOMOUIbIO 3epKayia JOOHBAIOTCA PaBHO-
MEPHOTO OCBEILECHHS MOJISt 3PEHUSI.

CTaBAT Ha MECTO OKyJsp, OOBEKTUB 8", TEMHONOJIBLHBIN KOHIEHCOD,
MOJIOKEHHE 3epKalia IIPU 3TOM HE MEHSIOT.

Ha nuH3y KOHAEHCOpa HAHOCAT Kallll0 JAUCTUJUIMPOBAHHON BOJBI, Ha
CTOJIMK TMOMEIIAIOT MpernapaT «pa3JaBieHHAs KaIula» TakuM 00pazom,
yTOOBl BOJAa Ha JIMH3E KOHACHCOpAa KOHTAKTHpPOBAlda C HIDKHEH
HOBEPXHOCTBIO MPEMETHOTO CTEKIIA.

['nsas B oKymsip, IpU MOMOIIHM [EHTPUPOBOYHBIX BHHTOB MEPEBOIST B
LEHTP TOJIA 3PEHUS CBETIIOE KOJIBIIO C TEMHBIM ISITHOM B IieHTpe. Jlanee
PEryIupyIOT BUIUMOCTh OOBEKTa B TOJIE€ 3PCHHUSL.

a 7]

Puc. 7. Xoo nyueit 6 memnononvnvix konoencopax:

a — napaboaoud-KOHOEeHCop,

0 — Kapouoo-KoHOeHCop;

1 — oobvexmus;, 2 — ummepcuonnoe macno;, 3 — npenapam;
4 — 3epranvHas nosepxHocmy, 5 — ouagpazma.

Muxpockonus.

[Tpuctynas k paboTe ¢ MUKPOCKOIIOM, ITPOBEPSIOT COCTOSIHME KOHAEHCOpPA: OH
JOJDKEH OBITh MOJHAT /10 YPOBHS NMPEAMETHOIO CTOJIMKA, AuadparmMa OTKPHITA.
[TpunognsiB TyOyC MHKPOCKOIA, YCTaHABJIMBAIOT OOBEKTUB C HAMMEHbIIUM
yeenuuenreM (87, 107); rusms B OKynsp, IpU MOMOINM 3€pKaia J0OHMBAIOTCS
MIOJTHOTO OCBEILIEHUS TMOJs 3peHus. 3aTeM Ha HCCIeAyeMbId Mpernapar HaHOCAT
KaIlUIl0 KeIpoBOro Macia (WM €ero 3aMEHMTENs), MOMENIAIoT MpernapaT Ha
NPEIMETHBIA CTOJIUK, TIOBOPOTOM PEBOJbBEpPA YCTAHABIMBAIOT WMMEPCHOHHBIN
00bekTHUB. (UTOOBI M30€kKaTh CONMPUKOCHOBEHUS OOBEKTHBA CO CTOJIMKOM, TyOyC
cieayeT JaepxkaTh NpUNOAHATHIM.) [loag koHTposiemM ria3za (CMOTpETh COOKY)
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(bpoHTANBbHYIO JTUH3Y OOBEKTHBA JIETKMM MOBOPOTOM MaKpOMETPHUYECKOTO BHUHTA
NOTPY’KAIOT B KaIlIl0 KIMMEPCUOHHOTO Macia U, HaOJio1asi B OKYJISIP, OCTOPOKHO
NOJHUMAIOT TyOyC A0 BHAMMOCTH IIpenapara. 3aTeM JIErKUMHU IOBOPOTaMU
MUKpPOMETPUYECKOTO BUHTA (BIEpEI-Ha3a/1) PEryJIUpPYIOT YETKOCTh U300paKEeHUS.

[Ipu cmeHe npenapara TyOyC MUKpPOCKOIA MOJHUMAIOT, MperapaT CHUMAIOT €
MPEIMETHOIO CTOJMKA M, €CJIM HUCCIEeIOBaHHUE MPOBOAMIOCH C UMMEPCHOHHOMU
CUCTEMOM, (POHTAIBHYIO JUH3Y OOBEKTHMBA TIIATEIHLHO OYHMILNAIOT OT Macla,
npoTepeB candeTKol, CMOYCHHON CITUPTOM.

B koH1e paboThl TyOyC NPUIOJIHUMAIOT MAKPOBUHTOM, PEBOJIBBEP MEPEBOASAT
B HEWTpaJbHOE IMOJOKEHHWE, MAaCIO C JIMH3bl OCTOPOKHO CHHUMAIOT MSTKON
XJIOM4aTOOyMakHON TKaHBIO. MUKPOCKOI yOMparOT B AEPEBSHHBIA QyTIAp WIH
HAKpBIBAIOT CTEKJIIHHBIM KOJIMAKOM (JIy4ll€ U3 [IBETHOT'O CTEKJA) JJIS 3aIIUTHI OT
CBETa.

MUKpOCKOMUPOBaHUEM  OMPEACIAIOT  MOP(OJIOTHUECKHE  OCOOEHHOCTH
MUKpPOOPTraHU3MOB, HMX THHKTOPHAJIbHBIE CBOMCTBA, MOJABUKHOCTh, HAJIUYHE
CHEIUATBHBIX CTPYKTYPHBIX DJIEMEHTOB (CIIOpa, KarcyJa).

[IpuroroBieHHbIe MpenapaThl «pa3fgaBieHHAs KaIulsh» MU «BHUCSYAs Karuismy
IpOCMaTpUBaroT ¢ o0bekTrBamu 20” wmm 40”,

@DUKCUPOBAHHBIE OKpAIICHHBIE TpenapaTbl MUKPOCKONMUPYIOT BHayaje C
oobektuBOM 40°, motoM — ¢ 00bekTHBOM 90*. B mpaBMIIBHO OKpAIIIEHHOM H
XOpOIIIO MPOMBITOM IMpenapare MoJie 3PEHHUs] OCTAETCS CBETJIBIM M YHCTBIM, a
OKpAILIEHHBIMU OKa3bIBAKOTCS KJIETKH MUKPOOPTraHU3MOB.

YroOel uWccneaoBaTh MOJ ~ MHUKPOCKONOM  KMBbIE  HE(PUKCHPOBAHHbBIE
HEOKpAIICHHbIE MHKPOOPTraHU3Mbl, HCIOIB3YIOT OCOObIE ONTHYECKUE CHCTEMBI:
(ha30BO-KOHTPACTHOE YCTPOMCTBO U TEMHONOJBHBII KOHAEHCOP.

MeToabl MccIeI0BAHUS MHUKPOOPraHu3MoB B CBETJIONMOJIbHOM MUKPOCKOIIC.

MHUKPOCKONIMYECKOE HCCIIEOBAHUE MHUKPOOPTaHU3MOB IMPOBOASAT B KUBBIX
Wi (PUKCUPOBAHHBIX OKPAIICHHBIX MperapaTax.

IIpuroros/ieHue npenaparos.
Ilpuzomoenenue rxcugvlx npenapamoe.

Mukpockonusi KJI€TOK B KMBOM COCTOSIHUM MPUMEHSIETCS TJIaBHBIM 00pa3om
JUI. W3Y4YEHHUS HUX pa3MepoB, (OpPMBI, CTPYKTYphl, MOJBHUXKHOCTH, XapaKTepa
Pa3MHOXEHUS, OTHOWICHHS KJIETOK K Pa3JIMYHbIM XMMUYECKUM pasapaxuressim. C
ATOM LENbI0 HauboJiee YacTO TOTOBAT MpENapatbl «pa3z0asieHHAs Kanis» u
«gucayas kanis». MUKpPOOPraHM3MBI B 3THX Mpenaparax MOXKHO IIOABEpPraThb
OPWKU3HEHHON  Okpacke. Tak  Kak  OOJIBIIMHCTBO  HUCIOJIB3yeMBIX B
MUKpPOOMOJIOTUN KpAacUTEJIeH TOKCHYHBI, AJIs NPUKUZHEHHOTO OKpAIIUBaHUS
MHKPOOPraHU3MOB HX HMCHOJIB3YIOT B OYE€Hb MaybIX KOHIeHTpauusax ot 0,001 mo
0,0001 %. B npenapate «BUcsYasg Karis» MUKPOOPTraHU3Mbl MOKHO HAOJIOJaTh B
TE€YEHUE MPOJOJIKUTEIHHOTO BPEMEHH — HEZEINI0 U OoJiee.
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«Pazoaenennasn xannsy.

['OTOBAT MpeAMETHBIE U MMOKPOBHBIE CTEKJIA 11 MUKPOCKONUU. OHU JOJIKHBI
OBITh YMCTBIMH M XOPOLIO 00€3KUPEHHBIMM, YTOOBl HAHECEHHAsh HAa HUX Karljisd
paBHOMEpPHO pacTekanach. JloCTHUraeTcss 3TO HECKOJbKMMHM criocobamu. Crekia
MOXHO HpOKUIATUTE 15 MuH B 1%-M pacTBOpe CcOIbl WIM B MBUIBHOW BOJE,
CIOJIOCHYTh BOJIOIPOBOJHON BOAOM, momecTuth Ha 5 — 10 muH B cnalyro
XJIOPUCTOBOJOPOAHYIO KUCJIOTY M XOPOLIO IIPOMBITH AMCTWIIIMPOBAHHOW BOJOW.
Mo’HO TakXe TOTOBUTH CTEKJIa K paboTe, BBIIEPKAaB UX MPEABAPUTEIBHO 2 U B
KOHILICHTPUPOBAHHOM CEPHOM KHCJIOTE€ HIM XpomMoBou cmecu. llocme srtoro
IPOMBITh MX B IPOTOYHOW BOJE, MPOKUISTUTH B 2 %-M pacTBOpPE IIEIOYU B
TeyeHne 10 MMH, TIIATEIBHO IIPOMBITH IMPOTOYHOW, & 3aT€M IUCTHILIMPOBAHHOU
BoA0W. O0E3KUPEHHBIE MPEIMETHBIE CTEKIIA MOYKHO MIPUTOTOBUTD, UCIOJB3YS IS
ATOM IENU KyCOUEK MbLIa, KOTOPHIM HEOOXOIUMO HAaTEePETh pabouyio MOBEPXHOCTh
CTEKJIa, a 3aTeM TIIATEJIbHO BBITEPETh €€ Cyxou canderkoil. UucTeie cTekia
MIOMECTUTh Ha XPaHEHUE B COCYAbl C MPUTEPTHIMH NPOOKaMH B CMECH PaBHBIX
00BeMOB ciiupTa u ddupa win B 96%-i coupTt.

a \\ . 2
w %
—- ——
PI/IC. 8 Cxema MPUTOTOBJCHUSA IPpeHaparTa «pasgaBjJdCcHHasd KallJjas:
a — 6uo ceepxy;

0 — 6u0 cOOKY;
1 — npeomemnoe cmekno;, 2 — nokKpogHoe cmexio.

- Ht I @&

3arem, Uil TPUTOTOBJIEHMS TMpenapara Ha 4YUCTOE U 00€3KUPEHHOE
MPEAMETHOE CTEKJIO OAKTEpHUOJIOTUUYECKOW MeTIeH WM MacTEPOBCKOM MUMETKON
HAHOCAT KaIUIK0 MCCIEAYEMOU KyJbTyphl. ECm MUKpoOpraHu3Mbl HaXOIWJIUCH B
CyCNEeH3UU (B KMJIKOW MUTATEIBbHOW cpefie), UX HAHOCAT HEMOCPEJICTBEHHO Ha
MPEeIMETHOE CTEKJIO. Ecnm ke marepuan B3AT C IUIOTHOM MUTATEIbHOW CpEIbl,
TOI'ZIA €r0 BHOCAT B HAHECEHHYIO NPEIBAPUTEIBHO HA MPEIMETHOE CTEKJIO KaIlIIo
CTEpUJIbHOM BOAOIPOBOAHOM BOJBI, CTEPUIIBHOTO (DHU3HOJIOTHYECKOr0 pacTBopa
WM KaKoW-THOO JKUJKOW THUTATENbHOW cpenbl. MOXKHO Takke W3 KYJIbTYpHI,
BBIPAIICHHOM HAa IUIOTHOM MUTATEIIbHOM Cpeae, MPEABAPUTENIBHO MHPUTOTOBUTH
CYCIIEH3UI0 MHKpPOOPraHu3MoB. Jljis 3TOro B MpOOUPKY € MHUKPOOpraHU3MaMu,
BBIPOCIIMMH HA arapoBOH MOBEPXHOCTH, BHOCST 4 — 5 cM® CTEPHUIBHOrO
(U3MOIOTUYECKOTO PAcTBOpPa WJIM BOJOIPOBOJHON BOJBI M, Bpaiias MPOOUPKY
MEXIy JaJIOHSMU, CMBIBAIOT MUKPOOHBIE KJIETKH C MOBEpPXHOCTU cpenbl. Kpome
TOTO, MOYHO B IPOOUPKY ¢ 4 — 5 cM® CTEpPUIBHOI BOIBI GAKTEPHOIOTHIECKON
NeTJIEH NEPEeHECTH | — 2 KOJTOHUH UCCIEAYEMBIX MUKPOOPIaHU3MOB, BEIPOCIINX Ha
arape B yaike [letpu.
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Ha mpenMerHoe CTekiIo Ha Kpad Kamjiud OMyCTUTh pebpom moja yriom 45°
MOKPOBHOE CTEKJIO U, OCTOPOXKHO HAKJIOHAS, HAKPBITh UM KaIlIIO0 TaK, YTOOBI B
HEH He 00pa3oBaIMCh My3bIPbKH BO3ayXa (Puc. 8).

Kammo HyxHO Oparhb TakoW BEJIMYMHBI, 4YTOOBI OHA 3aloOJIHAJIA BCE
MIPOCTPAHCTBO MEXKIY MOKPOBHBIM U MPEAMETHBIM CTEKJIAMH U HE BBICTYIAJIAa 32
Kpass TOKpOBHOro crekna. Ecnm KuakocTe OyJeT HaHeceHa B M30BITKE, €€
HE0OXOAMMO YAAIUTH MPU MOMOIIHU TOJOCOK (PUIBTPOBAILHOM Oymaru.

«Bucsuas kanasy.

Jlns  mpuroTOBJIEHMSI TIperapara «BUCAYAs KaIuls»  B3ATh CTEKJIO CO
nuiidoBanHoi JyHko. Kpass nyHku cMaszaTh Ba3eqMHOBBIM MacioM. Ha
MOKPOBHOE CTEKJIO CTEPUIILHO B IIEHTP HAHECTH KaIUIIO MCCIEeIyeMOro MaTepuana
(Puc. 9). 3aTeM mpeaMETHOE CTEKJIO MEPEBEPHYTh JYHKOW BHHM3 U MOMECTUTh Ha
MOKPOBHOE CTEKJIO TakK, YTOOBI Kalulsl HaxoIujach B IIEHTPE JYHKH, HeE
CONpHKacasiCb C €€ KpasiMu. lIpeaMeTHOe CTEKIO JIETOHBKO MpUXaTh K
MIOKPOBHOMY U TepeBepHYTh. B 00pa3zoBaBIieiicss repMETUYHON KaMepe Karuisi He
BBICHIXAET, YTO MO3BOJISICT HAOIIOAATh 32 MUKPOOPTaHU3MaMU MPOJAOJIKUTEIIBHOE
BpeMs.

= —

Lo Ry

Puc. 9. Cxema npuroron/ienusi npenapara «BHCAYAs KaIJIs»:
1 — npeomemnoe cmexno ¢ aynKoil, 2 — kanisa; 3 — NOKPOBHOe CMEKIIO.

Ilpuzomoenenue puxcuposannsvix npenapamos.

@UKCUPOBAHHBIM OKpALIEHHBIM IpenapaT MHUKPOOPraHM3MOB TOTOBST B
HECKOJIbKO JTaloB: NPUTOTOBJIEHHE Ma3Ka, BBICYIIMBAaHUE €ro, (ukcauus u
OKpalIuBaHUE.

Ma3ku TOTOBAT Ha UHUCTBIX OOE3KUPEHHBIX MPEAMETHBIX CTEKJIax U3
MUKPOOHBIX CYCHEH3UH WM U3 KYJbTYp, BRIPALICHHBIX Ha IUIOTHBIX MUTATENIbHBIX
cpenax. Ecim  HeoOXoauMO  M3Y4YMTh  €CTECTBEHHOE  PaCIOJIOKEHHUE
MUKPOOPraHU3MOB B KOJIOHHUSX, BBIPAIICHHBIX HA IIOBEPXHOCTH IIJIOTHOU
NUTATeIbHOM Cpelpl WIM €CTECTBEHHOTo cyOcTpaTra, TO TOTOBAT «Iperapart-
OTHEYATOKY.

BeicymmBaroT Ma3KM WIM  «IPENaparbl-OTIIEYaTKW» IPU  KOMHATHOM
TEMIIEpAType, TaK KAaK BBICYIIMBAHHWE IIPU BBICOKOW TEMIIEpATYpE HapyIIaeT
bhopMy KIIETOK.

Ha cnenytomem »stane wma3ok ¢Gukcupyror. I[lpy 3TOM KIETKM MPOYHO
MPUKPEIUIAIOTCA K MOBEPXHOCTH CTEKJIA, MOBBIIIAETCS UX CPOJCTBO K KPACUTEIAM
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W, HaKOHell, KJIeTku TuOHyT. CaMblii TPOCTOM W PaCIPOCTPAHCHHBIH CIIOCOO
bukcaru — uKcalus >kapom, MPUroJieH s HaOIoAeHUsT MOP(OJIOTUN KIIETOK,
HO HE ISl U3YUYEHUS UX CTPOEHUS, TAK KAK IIPU BO3JICHCTBUU BBICOKUX TEMIIEPATYP
CTPYKTypa KJIETOK CYIIECTBEHHO HM3MeHseTcsa. [Tomumo kapa Qukcanuio MOMKHO
MPOBOJUTh XUMUYECKUMH BellecTBaMU (KUAKOCTIMU W mapamu). s storo
UCTIONB3YIOT 96%-i1 >TunoBbIil cnupt (Bpemsi ¢ukcamuu 5 — 10 MuH), cmech
Hukudoposa, cocrosimryto u3 aOCOMIOTHOTO STWJIOBOIO coupra W 3dupa B
cootHomennu 1 : 1 (10 — 15 muH), 6€3BOAHBIA METHIIOBBIN criupT (3 — 5 MuH),
arieToH (5 MuH), mapsl napadopmanpaeruaa u ap. s qpoxokeid mpuopuTeTHHIMU
SBIISIIOTCS XUMHUECKUE METOJIbI (PUKCAITIH.

Jia xuMudeckoil (UKCallMd MHUKPOOPTaHM3MOB Yallle BCETO HCIOJIb3YIOT
CJIEIyIOLIME XUMUYECKUE PACTBOPBI:

1. ZKuoxocms Kapnya:

Jleosanas ykcycnasn kucroma — 10 om’
Omunoswiii cnupm, 96° — 60 cn®
Xnopoghopm ~30 e

XpaHUTh KHUAKOCTb CIEAYET B OYTBUIKAX ¢ MpUTEepTON npoOkoi. OHa
MOXET XPaHUTHCS JUIMTENFHOE BpEMs, HO JIy4Ie I0JIb30BAThHCS
CBEXXEIIPUTOTOBIICHHBIM pacTBopoM. JKunkocts KapHya sBisiercs
XOpoImuM  (UKCATOpOM  JUIS  HW3Y4YCHUS CTPOCHUS  OaKTepHid.
Okcno3unwus pukcanuu 15 MuH.

2. Cmecv Huxkughoposa:
Omunoswiti cnupm, 96°  — [ wacms
Dhup — I yacmo
s gukcanuu npenapar norpy>karoT B CTaKaH C KUJIKOCThIO Ha 15—
20 MuH, ITOCJIe YeT0 BRIHUMAIOT U JIAI0T BO3MOXHOCTH TIOJICOXHYTh.

3. Cnupm-gpopmonun:
Omunoswiii cnupm, 96 © — 95 om’
Dopmanun — 5en’
Jlns puKcanuu mpenapaT MmorpyKarT B CTakaH C JKUAKOCTBIO Ha 15
MHH, TI0CJIE YeTO BBIHUMAIOT U 0T BO3MOXKHOCTB TTOICOXHYTb.

[locne  ¢ukcanmuum mnpemapaT  OKpallMBaKOT.  bBOJNBIIMHCTBO  KPacok,
NPUMEHSEMBIX B  MHKPOOMOJIOTMYECKOM TPaKTUKE, MPEACTABISIOT COOOMU
COEJIMHEHHUS, Yallle BCEro MNpPOU3BOJHBIE O€H30Jla M €ro roMoOJIOIOB, KOTOPbIE
MOJIYYarOT MO0 MyTEM XMMUYECKOTO CUHTE3a, JINOO U3 KAMEHHOYTOJIbHOM CMOJIBI.
OHu MOryT OBITh OCHOBHBIMHM, KHUCIBIMH W HEUTpaibHbIMU. B mabopaTopHbIX
YCIIOBUSIX MOXHO OBICTPO OTPENeNUTh, KaKoW XapakTep (KUCIbIA WM OCHOBHOM)
UMEET BOJHBIA pacTBOp TOr0O WM HHOro Kpacurens. s »Toro Ha
GuIbTpOBaIbHYI0 OyMmary HaHOCAT KaIlll0 HccleqyeMoil kpacku. Tak Kak
¢unbTpoBasibHAs Oymara 3apsskeHa OTPUIATENIbHO, TO NMPU OCHOBHBIX CBOMCTBaX
KpacKd BOJA pacTEKaeTcsi B BUJE OECIBETHON 30HBI BOKPYT (PHKCHPOBAHHOTO
IISITHA KPacKH, MPU KHUCIBIX — KpPAaCKa M BOJIAa pacTeKaroTcs OJMHAKOBO. OCHOBHbBIE
KPAaCKU COEAUHSIOTCS C BELIECTBAMHU KJIIETKH, MMEIOIIMMHU KHCIIbIE CBOMCTBA, a
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KHCJIbIE — C BEIIeCTBAMM C OCHOBHBIMH CBOWCTBamMH. B  mpakrtuke
MUKPOOHOJIOTUYECKHUX MCCIIEI0BAHUM Yallle UCTIOIb3YIOTCSI OCHOBHBIE KPacKu. DTO
OOBSCHSETCS TEM, YTO OOJIBIIMHCTBO MHUKPOOPTaHW3MOB HECYT Ha MOBEPXHOCTHU
KJIETKH OTPUIATENbHBIA AJICKTPUUYECKUIN 3aps]l U B UX LUTOIUIa3Me MpeoOaagaroT
BEILIECTBA C KUCIBIMU CBOWMcCTBaMH. McXoas M3 CpOACTBA KIIETOUYHBIX BEMIECTB K
OCHOBHBIM, KHCIIBIM WJIM HEUTPAIbHBIM KpackaMm, BBEIEHBI COOTBETCTBEHHO
noHsATusl Oazodunusa, auupodwius u HeuTpoduausa. Takoe nenaeHue, OJHAKO,
SABJISIETCS OTHOCUTEIBHBIM, TaK KaK OOJBIIMHCTBO KJIETOYHBIX BEIIECTB SIBJISIOTCS
aM(OTEPHBIMA COCAMHEHUSIMH W B 3aBUCHMOCTH OT 3HadeHus pH cpeasl MoryT
pUOOpPETATh KUCIIbIE, HEUTpaIbHbIC MJIM OCHOBHBIE CBOMCTBA.

B MukpoOuonornueckoil mpakTuke Hanbojaee ynoTpeOUTEIbHBIMU KpacKamu
SABJISIFOTCSL:

® Kpacuvie — QYKCUH OCHOBHOM M ()YKCHUH KHCIIbIM, HEUTpPaIbHBIN KpPaCHBIH,

KOHI'0O KpacHbIH, 303uH K, aputpo3uH,;
® ClUHUe — METUJICHOBBIN roy00, TOYUUHOBBIN rOTyOOH;

® 3eneHble — MAJAXUTOBBIM 3€JICHBIM, OPWIUIMAHTOBBIM 3€JEHBIA, SHYC
3€JICHBIN;

e ¢uonemosvle — TeHUUAH (PUOJETOBBIM, KPUCTAUIMYECKHA (DHUOJIETOBBIN,
reMaTOKCUJIVH;

® KOpuuHegvle — OCHOBHOM KOPUYHEBBIN, XPU3OUIUH;
® Oicenmble — MTUKPUHOBAS KUCIIOTA, (PIIyOopeclierH;
® yepHble — UHAYJIUH CIIUPTOPACTBOPUMBIN, HUTPO3UH BOJOPACTBOPUMBIN U
APp-
Hcnonb30BaHne pa3HBIX KPACOK, MX KOHLIEHTPALUS U MNPOAOJLKUTEIBHOCTH
BO3JICHCTBUS Ha KIJIETKU 00YCIIOBIUBACTCA OCOOCHHOCTSIMU BBISIBISIEMBIX CTPYKTYP
Y CBOMCTBaMHU KPaCUTEIIEH.

IIpoyedypa npuzomosnenus uKcUpo8anHHo2o OKpauleHHo20 npenapama.

C moMomipo CTepuIIbHONW OaKTEepHUOIOTHYeCKON neTinu win nunetku [lacrepa
HAHECTH Ha THIATEIBHO OOE3KUPEHHOE MPEAMETHOE CTEKJIO KaIlllo CYCIIeH3UU
MUKPOOpPraHu3MoB. Marepuan ¢ IUIOTHBIX TUTATEIbHBIX  CpEl  B3ATh
0aKTEepHOJIOTUUSCKOM TeTIIeH U BHECTH €0 B KaILIIO CTEPHJIBHOM BOJOTPOBOIHON
BOJIbI, TPEABAPUTEIILHO HAHECEHHYI0O Ha TPEIMETHOE CTeKJIo. MUKpOoOHbBIN
MaTepHal PaBHOMEPHO TOHKHM CIOEM pacTeperh Ha miomamd 1,5 — 2 cM® u
BBICYIIUTH IPUTOTOBIICHHBIN Ma30K MPU KOMHATHON TEMIIEpATYpeE.

[Tocne BbicymmBaHuST Ma3oK 3adUKCHUpOBAaTh B IJIJaMEHU Topeiku. Jlepxka
CTEKJI0O Ma3KOM BBEpX, TPUXKIbl MPOBECTH €ro 4epe3 Iulamsi Tropenku. Bo
n30exxaHue neperpeBa MUKPOOPTaHU3MOB BpeMsl MIPSIMOTO BO3JICUCTBUSI TIJIAMEHU
HE JIOJOKHO TipeBblmaTh 3 — 4 cekyHAel. [l Jydinero coxpaHeHus
MOPGOJIOTHYECKUX  TapaMeTpOB  KJETKH  1eJIeCO0Opa3HO  HCMOJIb30BaTh
XUMHUUYECKUE METOIbI (PUKCAIUH.

[Ipemapar MOMECTUTh Ma3KOM BBEPX HAa MOCTHK U3 JIBYX MNapaJliedbHbIX
CTEKJISTHHBIX MaJ04eK, COCAUHEHHBIX PE3MHOBBIMU TPYOKaMHU U HAXOJSIIUXCS Ha
CTEHKaX KIOBEThI WM KPUCTAJIU3ATOPA.

35



[lonroroBneHHbIl TakuM OOpa3oM TMpemapaT OKpacuThb IO METOJUKE,
COOTBETCTBYIOILIEH ITOCTAaBIEHHOM 3aaa4e.

[TpenapaT BbICYIINTH Ha BO3AYXE WM JIETKO NMPOMOKHYTH (PHIBTPOBAJIBHOU
Oymaroi. Kpasi crekiia U ThUIBHYIO CTOPOHY XOPOLIO NMPOTEPETh CANI(PETKON HIIU
(bUIbTPOBAILHON OyMaroi.

[TpurotoBneHHBIN TaKUM 00pa30M IpenapaT rOTOB K MUKPOCKOITMPOBAHUIO.

Omnpenesienne pa3MepoB KJIeTOK MUKPOOPTraHU3MOB.

KneTkn MEUKpOOPraHu3MOB U3MEPSIOT MTOJ MUKPOCKOIOM C MOMOIIBIO OKYJISIP-
HOM JIMHEUKN-MHUKPOMETPA WU OKYJSIPHOIO BUHTOBOrO MUKpomeTtpa. i u3me-
pPEHUS JIyYIlle WCIIOIh30BaTh KUBbIC, a HE (PMKCHUPOBAHHBIE KIETKU, TaK KaK (hUK-
caldsi M OKpacka NPUBOIAT K HEKOTOPOMY HW3MEHEHUIO HCTHHHBIX pPa3MeEpOB
KJIETOK. PazMeps! KiIeTku y700HO ONpEeAessaTh ¢ TOMOIIBI0 (Pa30BO-KOHTPACTHOTO
ycTporcTBa. ECnM KIETKM MOJIBWXHBI, IpEnapar clierka MOJAOTPEBAIOT WIM K
Karuie uccienyemMoi cycnensuu ao0apisitor kamio 0,1%-ro BogHOro pacTBopa
arapa. PazMepsl KIIETOK BBIPaXatOT B MUKPOMETPAX.

Obvekmuenblit. Mukpomemp (00vekm-muxkpomemp) — 3TO METAIUIMYECKasl IUIACTHHKA C
OTBEPCTUEM B LIEHTpPE. B OTBEpCTHE BCTABJICHO CTEKJIO, HA KOTOPOE HAHECEHA JIMHEMKA
nmHoM 1 MM (Puc. 10).

i

Puc. 10. O6nexTuBHbIi MUKpOMETP (610 10O MUKDOCKONOM).

Ona paznenena Ha 100 wyactell, T. €. JeneHME OOBEKTMBHOIO MHKPOMETPA
coorBerctByer 0,01 MM, i 10 mxm. [l onpeneneHus LEHBI IENEHUS OKYJISIPHOTO
MHKpPOMETpa OOBEKTHBHBIM MHKPOMETP TIOMEUIAOT Ha CTOJMK MMKPOCKONA |
(OKYyCHpYIOT MpU MajioM yBeNMueHUH. V300pakeHre JIMHEHKN MepeMeniaioT B LEHTP
HOJISL 3PEHUS] U TOJIBKO TIOCJIE€ 3TOr0 MEHSIOT OOBEKTUB Ha TOT, MPU KOTOpPOM OyayT
ONpENIENSAThC pasMepbl KIEeToK. [lepeMeras CTOIMK MHKPOCKOIA, W ITOBOPayMBast
OKYJISIp, YCTaHABJIMBAIOT MUKPOMETPHI TaK, YTOOBI UX IHIKAJIbI ObLIN MapaljiesIbHBbI,
U OJHA INepeKkpblBajia Jpyryro. LleHy JeneHus OKyJSIPHOIO MHMKPOMETpa
OIIPENEIAIOT MO MPUHIUIY HOHMYCA, T.€. COBMEIIAIOT OJHO U3 JIEJICHUM IIKaJbI
OKYJIIDHOTO M OOBEKTMBHOIO MHKPOMETPOB M HAXOAAT CIEAYIOIIEEe UX
coBMmenieHue (Puc. 11). YCTaHaBIMBAIOT, CKOJBKUM JICJICHHSIM OOBEKTUBHOTO
MHUKpPOMETpa COOTBETCTBYET OJHO JEJIEHNE OKYJISIPHOIO MUKPOMETpA.

Hanpumep, 2 Oenenusi oovexm-wuxpomempa (20 mxkm) coomeemcmeyiom 5 OeneHusm OKyIap-
muxpomempa. CiredosamenvHo, 00HO OeneHue OKYIaAp-Mukpomempa pasno 4 mxm (20:5).

Ecnu Tenepp Ha CTONMK MHUKPOCKOIA IMOMECTUTH Mpenapar ¢ KIETKaMu
MHKPOOPTAaHU3MOB M PAacCMaTpUBaTh €ro MPU TOM XK€ YBEIUYECHUU, TO MOXKHO
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HU3MCPUTH BCIIMYMWHY KIICTKH. I[JI?I 9TOro onpeacisIr0T, KakoMy 4YHCITY I[CJ'IGHI/Iﬁ
OKYHHpHOﬁ JIMHEHUKH COOTBCTCTBYCT BCJIMYMHA HU3MCPACMOIO O6’[)CKT8_, 141
YMHOKAIOT 3TO YMUCJIO Ha CHY ACJICHUA OKYJLIPHOI'O MUKPOMCETpPA.

10 M

Puc. 11.  Coemewenue usmepumenvnoix 1uneek 6 Mukpockone (npunyun Honuyca).
1 — wkana ob6vekm-mukpomempa, 2 — wKania OKyIAp-MuKpomempa.

Oxynapnblii Mukpomemp (0OKyaAp-muKpomemp) TIPEACTABIICT COO0M KPYTIIYIO CTEKIISH-
HYIO IUIACTUHKY (Puc. 12), B IIEHTPE KOTOPOH BHIMPABUPOBAHA JIMHEHKA JUTMHON 5 MM.
JIunerika paznenena Ha S0 yacteil. OKyJISIpHBI MUKPOMETP BCTABISIIOT B OKYJISIp. Jlis
ATOrO BHIBUHYMBAIOT TJIA3HYIO JIMH3Y OKYJISIpa, TOMEIIAIOT Ha €ro quadparMy OKyJISpHBINA
MUKPOMET) JCICHUSIMHA BHU3 U 3aBUHYMBAIOT JIVH3Y.

Puc. 12.  Oxyaapusiii muxpomemp (s oxynspe muxpockona).

OnmHAaKO TOJBKO C TOMOUIBIO OKYJISIP-MUKPOMETPAa HEJb3 HEMOCPEICTBEHHO
W3MEPUTh BEIMYMHY KIIETKH, TaK KaK MOCJEIHUE PacCMaTpPHUBAIOTCS 4epe3 OOBEKTUB U
OKyJISIp, a JIEJICHUs] JIMHEMKU — TOJBKO 4Yepe3 BEPXHIOW JIMH3Y OKyisipa. Ilostomy,
NPEX/IE YeM MPHUCTYIHUTh K U3MEPEHUI0 BEJIMYMHBI KIIETOK, HEOOXOMMO OIPEICIUTh
LIEHY JEJEHHs OKYJSIPHOTO MHMKpPOMETpa Ul JaHHOIO YBEJIMYEHHWsST MUKPOCKOIA. JTO
JIETIAI0T C TIOMOIIBI0 0ObEKTUBHOTO MUKPOMETDA.

Bunmoeoii oxynapusiii muxkpomemp (Puc. 13) 3aKpeIUIAIOT Ha TYOyCe MUKPOCKOIIA,
MPEIBApPUTEIILHO BBIHYB OKYJIAp. B OKyJsipe BHHTOBOIO MHKPOMETpPAa HMEETCS
HEMOJBMKHAS IIKajla C LEHOW JeleHus 1 MM sl OmpeAeseHds pa3MepOB
KPYIHBIX OOBEKTOB W TMOJBI)KHAS CTEKJISTHHAs TIUIACTMHKA C TIEPEKPECTHUEM.
[InacTUHKaA CBSI3aHA C MUKPOMETPUUECKHM BHHTOM-0apabaHOM U MepeMelaeTcs
BMECTE C TIEPEKPECTUEM IMpU €ro BpamieHuu. (g u3MepeHus MJIMHBI KJIETKU
BpalllCHUEM MUKPOMETPUUECKOTO BHUHTa-0apabaHa OKYJISIPHOTO MHMKpOMETpa
NOJBOJAT TEPEKpecTHEe K KOHIY KIETKM W OTMEYaloT JelieHue Ha OapabaHe.
3aTteM, Bpaias OapabaH, mepeMelarT NepPeKpecTue 10 APYroro KOHIA KICTKU U
BHOBb OTMEYAIOT JIeJieHue Ha Oapabane. OmnpenensiorT, CKOJBKUM JIEICHUSM
MUKPOMETPUYECKOTO BUHTa-0apadaHa COOTBETCTBYET IJIMHA KJIETKH, 1 YMHOKAIOT
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MOJlyYeHHOE 3HAYCHHE Ha IIeHy JeleHus OapabaHa mMpu JaHHOM YBEITUYECHUU
MUKPOCKOTIIA.

Lleny nenenusi 6apabaHa JJisl KaXIOTO OOBEKTHBA OMPENCISIOT C MOMOIIBIO
oObekT-MukpoMeTpa. C 3TOHM 1ENbl0 MOABOAAT MEPEKPECTHE K Hayady OJHOIO
JieleHUs] 00BEKTUBHOIO MUKPOMETpAa UM OTMEYAIOT JiejieHre Ha Oapabane. 3arem,
Bpamiasi OapabaH, MepeMemaT MEePeKpecTie M0 KOHIA JIeJeHHS O0OBEKTUBHOTO
MUKpPOMETpa U BHOBb OTMEYAIOT JieieHre Ha Oapabane. OnpenemnsitoT, CKOJIbKUM
JICJICHUSIM MUKPOMETPUYECKOT0 BUHTa-OapabaHa COOTBETCTBYET OJHO JEJICHUE
00BEKTHBHOTO MHUKPOMETPA.

Puc. 13. Bunmoeoit oxynapmuoiii muxpomemp.

Hanpumep, oono denenue 06vbekmugHo2o muxkpomempa, m.e. 10 mxm, coomeemcmeyem X
OeNleHUAM  MUKPOMEMPUUECKO20 BUHMA-O0apabana, c1ed08amenvbHo, 00HO OeleHue e20 npu
O0anHoM ygenudeHuu Mukpockona pasno 10 : X (mxm).

JIJ1st IOJTy4eHUsT JOCTOBEPHBIX PE3Yy/IbTaTOB HEOOXOIMMO M3MEPUTh HE MEHEE
20 — 30 xuerok. IIpu onpeneneHnn pa3mMepoB KIETOK OKPYTIIBIX (GOPM HU3MEPSIIOT
UX JHaMETp, Y KJIETOK Ipyrux (GopM — MIMHY M NIMPUHY; YKa3bIBAIOT CPEIHUE
pa3Mepbl KJIETOK M Tpeaesbl KojeOaHWd, T.e. MUHHMAaJIbHBIE U MaKCHMAalIbHBIC
pa3Mmephl.

MeToabl OKPACKH MUKPOOPIraHM3MOB U HMTOXUMHUYECKHE METOAbI
HCCJICAOBAHUA IPOKKEH.

IIpocTasi okpacka MUKPOOPraHM3MOB.

Ma3ok, T. €. Kaio 53MYJbCHM MHKPOOPraHW3MOB, TIOMEIICHHYK0 Ha
NPEIMETHOE CTEKJIO, BBICYIIMBAIOT W (PUKCUPYIOT HaJl IUIAMEHEM TOpEJKU.
[ToaroToBiieHHBIM MpenapaTr 3aJuBalOT | — 2 KamisiMu Kpacku (METUIEHOBOU
cunbsto Jledbdnepa wm dykcunom Ildeiidepa), BeimepxuBator 0,5 — 1 MuH U
CMBIBAOT JUCTUIIJIMPOBAHHOMN BOJOM.
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Oxpacka crop apoxsKei.
Meton Buprua.

@OUKCUPOBAaHHBIM Ha IUIAMEHM Tpernapar 3aiuBaloT S %-HbIM BOJHBIM
pacTBOPOM MaJlaXMTOBOIO 3€JIEHOro U 3 — 4 pa3a mporpeBaroT 10 MOSBICHUS
napoB (30 — 60 c). Okpacky MOXHO MPOBOAMTH, BBIIEPKUBas Ipemnapar 3 — 5
MHUHYT B PacTBOpPE MallaxUTOBOro 3ejeHoro, mogorperoro no 80°C. 3arem
npenapatr npombiBatoT 30 CEKyH/ B TPOTOYHOM BOJE U JOKpamuBaoT 30 ceKyH
0,5%-HBIM BOIHBIM PacCTBOPOM capaHuHA.

3penble aCKOCIOPhl OKPAIIMBAIOTCS B CUHE-3€JICHBIN, a BEr€TaTUBHbIE KIIETKU
— B KPacHBIM 1IBETA.

Ackocropsl  Ipoxoked  poaoB  Hansenula,  Schizosaccharomyces — MOTyT
yAEpPKUBATh 00a KpacUTEIIs.

Kap6ou-¢pykcuHoBasi okpacka.

Bap. 1.

OUKCHPOBAHHEI Ha IUIAMEHH Ipenapar 3aiuBaioT pactBopoM Llmms (10 e
HACBII[CHHOTO CITHPTOBOTO PAacTBOpa OCHOBHOTO (dykcmHa ¢ 90 oM 5 %-oro
(deHoma) W HarpeBalOT 2 — 5 MHUH [0 NOSBIEHUS MApOB. 3aTe€M MPOBOMAST
oOecliBeunMBaHUE TMpernapara, Horpyxas ero B 2 % -HbII pacTBOpP MOJOYHOM
KUCIOTHI WK B 95 %-HbIi 3TaHoI, coaepkamuii 1 Mt konneHTpupoBannoit HCI B
100 cm’. [IpenapaT nmpoMbIBalOT B BOJI€ U JOKpamuBaioT 3 — 5 MuHYT 1 %-HbIMU
pacTBOpaMH METHJIEHOBOTO CUHETO MJIM HHJIBCKOTO rOJIy0oro.

3penble acKOCIOPbl OKPAIIMBAKOTCA B KPACHBIM, BEr€TaTUBHBIE KIETKH — B
CUHMU 1BETA.

Ackocnopsl poaa Schizosaccharomyces, a Takke nocjae HaOyXxaHHUs acKOCIOPbI
JIPOXOKEeH poaoB Hansenula m Pichia He 00jamal0T KHCIOTOYCTOMYHMBOCTBIO W
OKpaIlIUBAKOTCA B CUHUM L[BET.

Bap. 2.

DuKCUpPOBaHHBIN Mpenapar OKpalluBalOT B TeueHUue 2 — 3 MUH KapOOJIOBBIM
(YKCMHOM IpH MOJOTPEBAHMU HaJ MJIAMEHEM TOpENKH, 3aTeM KpacKy CIUBAIOT U
npenapar o0eclUBEUMBAIOT COJISIHOW KUCIOTOM co cnupTtoM (ABe yactu 10 %-oro
pacTBOpa COJISTHOM KUCIIOTHI M 0J1HA YacTh 96 %-oro cnupTta) B TeueHue 30 cexyH,
IIPOMBIBAIOT BOJOW U OKPAILIMBAIOT B TEUEHUE | — 2 MUHYT METHIIEHOBOW CHHBIO.

Cnopbl OKpaIIMBarOTCs B KPACHBIN 1IBET, & BET€TATUBHBIC KIETKU — B CHHUMU.

OnpenesieHue TJIMKOTeHA B KJETKAX IPOAIKEM.
[MkoreH — OAHO W3 PE3EPBHBIX BEIIECTB JPOXIKEBBIX KIETOK. OH
HAKaIUIMBAaeTCS B LMUTOIUIA3ME U  OKpalMBaeTcsa pactBopom Jlrorons B

KOPUYHEBBIM WK KpacHO-Oypbiii 11BeT. HaOmrogeHus 3a comepkaHueM TIIMKOTeHa
B KJIETKAaX JAPOKIKEH MPOBOJAT B AUHAMUKE PA3BUTHUSI KYJIbTYPBI.
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["otoBsT npenapat "pa3gaBiieHHas Kamwisi B pacTBOpe JIrOrosyis 1 B HECKOJIBKUX
MOJISIX 3PEHMS MOJICYUTHIBAIOT OOIIEE KOJMYECTBO KJIETOK M KOJUYECTBO KIIETOK,
coJiepkaiux riamkoreH. OOI1ee Yuciio MOJCYMTaHHBIX KJIETOK JAOJKHO OBITh HE
menee 100.

[Tony4yeHHbIE JaHHBIE MOKHO PETUCTPUPOBATH B MpeuiaraeMoit Tabnute 4.

Taoaunna 4
Cooepotcanue 2nuKozena 8 Kiemkax
Yucno Kiemok %
Bpemsa oporcenus,
Kl1emokK
4 ecezo C 2IUKO2EHOM C 2IUKO2CHOM
0
5
24
48
72

Ecou npemapar Harpets a0 60°C, okpacka TIJIMKOI€Ha HUCYE3a€T, a IpH
OXJIQXJICHUH TperapaTa OHa BHOBb BOCCTAHABIMBAETCS.

Oxpacka BOJIIOTHHA.
ITo meToxy OmesiHCKOrO.

Ha mpeaMeTHOM CTeKJIe TOTOBST TOHKHH Ma30K W3 KYJBTYPBI HCCIICTYyEMBIX
JPOXOKEH, BRICYIIMBAIOT Ha BO3AyXe U (PUKCUPYIOT HA MJIAMEHH TOpesku. Ma3ok
OKpamuBarT kapOojoBbiM (pykcuHoM 30 — 40 cexkyHJ W MPOMBIBAIOT BOJIOH.
JHanee mazok nuddepeHupyroT, morpysxas ero B CKIsiHKY ¢ 1 %-HbIM pacTBOpoM
cepHoil kucaoThl Ha 20 — 30 ceKyHJ U HEMEIJIEHHO MPOMBIBAIOT BoJIoM. CepHas
KHCIIOTa  OOECI[BeYMBaeT IMTOIUIa3My, a 3€pHA BOJIOTHHA  OCTAIOTCS
OKparIeHHbIMU (ykcuHOM. [Ipenapar gokpammBaT MeTHIeHOBBIM ciHUM (1 : 40)
20 — 30 cexkyHa, TMNPOMBIBAIOT BOJIOM, BBHICYIIMBAIOT HA BO3AyXE U
MUKPOCKOIIUPYIOT, MOJb3ysichk 00bekTuBoM MU-90.

Ha mnpemnaparte 3epHa BOJIOTHHA OKpAIIEHBI B KPAacHBIM IIBET, IIUTOILIa3Ma
KJIETKH — B TOJyO0H.

IIo metony Jledduepa.

ToHkuil  QUKCUPOBAHHBIM Ma30K KYJbTYpPbl HMCCIEIYEMBIX  JIPOXKKEH
OKpAlllUBalOT METWJIEHOBbIM cuHUM Jledpdnepa B Teuenme 3 MuH. Mazok
MPOMBIBAIOT BOJIOM, HE BBICYIIMBAs, MOKPHIBAIOT €r0 TMOKPOBHBIM CTEKJIOM U
MUKPOCKOIIUPYIOT, MOJb3ysch 00bekTuBOM BM-60.

Ha npenapate 3epHa BOJIIOTHHA OKpAIIEHbl B KPACHOBATO-(DHOJIETOBBIN IIBET,
IIUTOTIa3Ma — B TOJIyOOH.
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Jnia 6onee sicHoit nuddepeHmaniy 3epeH BOJIOTHHA 0] TOKPOBHOE CTEKIIO
NOJIOCKON (QuIbTpoBabHOW Oymarm npoTsruBaioT karmmo 1 %-oro pactBopa
cepHOU KUCIOTHI. IIpu 3TOM 3epHa BOJIOTHHA COXPAHSIOT OKPAcKy, a IUTOILIa3Ma
o0ecIBeYnBaCTCA.

OOpaTHbIl pe3yabTaT MOXHO IOJYYUTh, 100aBIIAS IOJA IMOKPOBHOE CTEKIIO
Karmo 5 %-oro pactBopa conbl. BonoTHHOBBIE 3epHa OOECIIBEUMBAIOTCS, a
IIUTOIUIa3Ma KJIETKH COXPAHSET roIy0oii I[BET.

Oxkpacka Mukpoopranu3mosB no I'pamy.

[Ipenapar, GUKCHPOBAHHBIH B TIUIAMEHH TOPENKH WIA 0OpabOTaHHBII
METHWJIOBBIM CIIUPTOM, MOKPHIBAIOT PAaCTBOPOM TIEHIIMaHBUOJETa Ha 1 — 2 MuH,
3aTeM 00palaThiBalOT B TeueHue 1 — 2 MuH pacTBopoM JIrorosus, mpombIBaioOT
BOJIOM M OBICTPO ommyckaioT B 96 %-HbI >TUI0BBINA criupT. B cniupte mpemapar
JiepaKaT 10 TeX IOop, II0OKa OT HEro He NepecTaHeT OTXOAUTh Kpacka. Ilocie 3toro
mpernapar BHOBb IPOMBIBAIOT BOJOW M OKpAIIMBAIOT pa30aBIEHHBIM (PYKCHHOM
[Ipeiidpepa B Teuenue 0,5 — 1 MuH.

['paMmionoxuTeabHble OAKTEPUU OKPAIIUBAIOTCS B TEMHO-()HUOJETOBBIN IIBET,
IrpPaMOTPULIATEIBHBIEC — B KPACHBIN.

MeTton mnpuMeHsSEeTCS MCKIIOYUTENBHO JUIsI OKpacku OakTepuili U He
a(dPeKkTUBEH MPU OKpAIIMBAHUU IPOXIKEU, BBUIY MPUHIUIUAIBHBIX OTIUYUNA B
CTPOEHUH KJIETOYHOW CTEHKH.

Kpacku.

Memunenoswviit  cuHuil ( HACLIWLEHHBLIL  CRUPMOGOI  PACMEOP).
K 100 cm® 96 %-oro oTmmoBoro crmpra mnpuGasmssior 10 T
METHUJICHOBOTO CHHETO (B MOPOIIKE) U OCTABISIOT CTOSTh HECKOJIBKO
nHeW (MpU 3TOM HECKOJIBKO pa3 BCTPSAXUBAIOT), 3aTEM pPacTBOP
(UIABTPYIOT.

Memunenoevti  cunun 1:40.
o o . . 3
MeTHIICHOBBIN CUHUH (racviuennvlii cnupmoesbiii pacmeop) — 1lcMm
3
Bopa auctunnupoBaHHas —40 cm

Memunenosntii cunuii wenounoii (cunvka Jlegpgpnepa).
B 100 cMm® gucTHIMpoBaHHON BOmBl  pacTBOpstor 30 oM
HACBHIILIEHHOTO CIUPTOBOTO PacTBOpa METUJICHOBOIO CHHEro M 1 cM®
1 %-oro pacTBOpa €IKOTO KaJu.

Pazoaenennas cunvka (no Qunky).
['oToBAT TpU pacTBOpAa:
0,09 r dochoprokucnoro Hatpus (N,HPO,) pactBopsitor B 500 cm’
JTUCTUIUTUPOBAHHOM BOJIBI,
13,6 T dochoprokucioro xamus (KH,PO,) pacropsitor B 500 cm®
JTUCTUITUPOBAHHOM BOJIBI;
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3
0,1 r© w™meruneHoBoro cuHero pactBopsitor B 500 cMm

TUCTUIUTMPOBAHHOM BOJIBI.

JUJist IPUTOTOBIICHHS PabOUYero pacTBOpa CHHBKU CMelHBaioT 0,25 oM’
nepeoro pacteopa ¢ 99,75 cm® Broporo u 100 cM® pacTBopa CHHBKHY,
pH pactBOpa 10/KHO OBITH 4,6.

Ocnognou ghykcun.
2 T cyxoii kpacku 1 20 cM® 96 %-0ro STUIOBOrO CIHPTA BCTPSIXHBAIOT
U OCTaBJSIOT CTOSATh HECKOJIBKO JHEW, MOJy4yaeTCsl HaChIIICHHBIH
CIIUPTOBOM pacTBop.

Kapoonoewtii pyxcun (no Hunw).
10 cM” HACBHIIIEHHOTO CHHPTOBOTO PACTBOpPAa OCHOBHOTO (PyKCHHA
pactBopsiior B 100 cm® 5 %-0ro pacTBOpa KapGOIOBOH KHCIOTHI
(benona).

Pazoaenennviit pyxcun (no Ilgheiigpepy).
JI71s1 OKpacku MUKPOOPTaHU3MOB MPUMEHSIOT PaCTBOP pa30aBICHHOTO

B 10 pa3 kapOosioBoro (pykcuna.

Manaxumosuvtii 3e71eHblil (600HbBLIL HACLIULEHHBLIL PACMEOD).

ManaxuToBbIHN 3€JICHbBIN — br
JluctrnpoBanHas Boga  — 100 oM’

Jlnst okpacku criop Jydiine OpaTh CIIMPTOBO-BOIHBIN PacTBOP
ManaxuTOoBBIN 3€JICHBIN — br
CrupT 3TUNOBEI, 96 ° —~20cM®
JluctunmmpoBaHHas Boaa —80cM®

Caghpanun (600nwlii pacmeop).
2,5%-He1i pacTBOp cadpanuHa B 96%-HoM stanone — 10 em®
Bopa auctunnupoBaHHas ~ 100 em®

Hacvuuennulit cnupmoeoii pacmeop 2enyuaneuonema (01a okpacku no I pamy).
1 r cyxoit kpacku pactBopsior B 10 cm® 96 %-oro cmmpra u
cMermBaroT co 100 cm® 5 %-0ro pacTBopa KapGoIoBOil KHCIOTHI, IS
AOCTHXKCHUSA MMPO3PAYHOCTH I[O6aBJ'I$IIOT HCCKOJIBKO KalICJIb CIIUPTA.

Pacmeopul 1100a 6 itooucmom kanuu (no Jlwzonio).

Pacmeop Jlozona ona okpacku no I pamy.
JIns mpuroToBieHus pactBopa Jlrorons 1 r kpucTamMmyeckoro iona

pactuparoT B dapdopoBoit cTymnke ¢ 2 T Moauaa Kaaus U MOPIUSIMHU
(mo 5 cM’) A00aBiSIIOT IUCTHWUIMPOBAHHYIO BOAY JIO IOJHOTO
pPACTBOPEHUS KPUCTALIMYECKOrO Homa B uwoaunae kamuda. llocie
IIOJIHOTO PACTBOPEHMs KPHCTAIUIOB 00BeM a0BomsT mo 300 cm’.
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IIpuroroBnenneii pactBop JIroromst xpaHsAT B IOCyAe U3 TEMHOIO
cTekJIa (Ha cBeTy pacTBOp JIroross ObICTpO 00eCIIBEUNBALCTCS).

Pacmeop Jl102015 012 ébiaeneHUs ZpAnye3bl.

Kpucramnmuecknii iton — 1Ir
Nomun xanus - 2r
JluctunaupoBaHHas BoJia ~ 100 cM®

FpaHynesa B KJICTKAX OKpAIINBACTCs B TEMHO-CUHHUH OBCT.

Pacmeop Jl1020115 013 6b1A6NEHUA 2TUKOZEHA.

Kpucramnuueckuii itoa - 7Tr
Nomun xanus — 20r

3
JluctunaupoBaHHas Bojia —100 cMm

I'nukoren nmpuoOpeTaeT KpacHO-Oypyr0 OKpacky.

TexHuka NPUTOTOBIEHUS  PACTBOPOB JUIA BBIABICHUS TPAaHYJE3bI
IJIMKOT€HA Takas ke, Kak pactBopa JIroromns mis okpacku no ['pamy.

Pacmeop mywiu.

Tpaouyuonnwiiit memoo.
Kunkas narypanpHas Tymb — 10 M’
JluctummpoBaHHas Boaa — 90 cM®
PactBop uentpudyrupyror 15 — 20 mun. BepxHuii ciioil oTcacsiBatoT
(TTUTIETKOM), TIEPEHOCAT B MPOOMPKY M aBTOKJIABUPYIOT 30 MUH TpH
0,05 MIla (Temmepatypa 110°C).
Mo>HO pacTBOp TYIIHU Cpa3y MOCIE CMEIIMBAHMS aBTOKJIABUPOBATH
30 mun npu gaBnennu 0,05 MITa. Ilocne aBTOKIaBUPOBAaHUS PACTBOP
OTCTaWBaIOT JBE HEJIENIH, ITOCJIE YETO €TI0 MOKHO MCITOJIb30BaTh.

Memoo JTlummmana.
Uepnas Tyllb ~15cM’
PactBop THMepcouna B cooTHomenuu 1 : 1000 — 30 cm®
Teun-80 ~0,1c™’

Ha yepHoM (oHe Karcybl BUTHBI KaK CBETIIBIN OPEO0JI BOKPYT KJIETKH.

MeToambl CTEPUIU3AIUU NTOCYABI U ITUTATCJIbHBIX CPE/I.

OCHOBBIBasICh Ha BJIMSHUM BHEIIHUX YCJIOBHM Ha MHMKPOOPTaHU3MBI, B
MUKpPOOMOJIOTUYECKON TPaKTUKE pa3paboTaH psal MOPHUEMOB, NPHUBOMASIINUX

MHUKPOOPTaHU3MBI K rudemu. OJIHI/IM N3 TAKHUX IIPUEMOB ABJISICTCA CTCPHUIIM3AlNA.

[Tox crepunuzanueit (00eCcIOKMBAHUEM) MOHUMAIOT MOJTHOE YHUUYTOXEHHUE
MUKPOOPTaHU3MOB U MX CIIOp B MUTATEIbHBIX Cpeaax, MOCyAe, Ha MHCTPYMEHTAX U
IpYyrux TmpeaMmeTax JadoparopHoro obopynoBanus. s uX CTEPUIBHOCTH

HanOoJIee YacTo MOJIb3YIOTCSI BO3/IEHCTBUEM BHICOKON TEMIIEPATYPHI.
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Crepunn3anus 00KMraHueM Ha MJIAMEHH TOPEeJIKH.

Hebonpime cTeKasHHEIC (H&J’IO‘{Ka, IHHaTeJIL) H MCTAJINIMYCCKUC (I/II‘JIa, IICTIIA,
IIMHIOCT, CKEUII)H@J'II)) MpCaAMCTBI IIPOBOJAT HCCKOJIBKO pa3 Ycpe3 IIaM:A I'OpPCJIKH.
CTGpI/IHI/ISaHI/IH JOCTHUTI'aCTCA 06yrHHBaHI/I€M HaXOo/AIMUXCsA Ha HMX ITOBCPXHOCTHU
MHUKPOOPIraHHU3MOB. OO6>xuranueM Ha TJIaMCHH IMOJIB3YIOTCA U IJIsI CTCPHUIIM3AllN
IMOBCPXHOCTHU BATHBIX HpO6OK.

1540

Puc. 14. 3nauenue memnepamypsl 6 pa3HblX yUaACmMKaAx njiamenu 243086011 20péeJiKu.

CTepI/IJIl/ISaHI/ISI KHIIAYCHHEM.

Crepunu3zaiivio  METAJUIMYECKUX HMHCTPYMEHTOB M PE3MHOBBIX TPyOOK
MPOBOJAT KHUISTYCHHEM. TaK Kak CIOphl HEKOTOPBIX OaKTEpHil COXpaHSIOT
YKU3HECTIOCOOHOCTh TPHU KUIISIYEHUH B BOJIE B TEUEHHWE HECKOJBKUX YacoB, TO
PEKOMEHyeTCSl CTEPUIM3AINIO0 KUTISTYEHUEM MPOBOAUTH B 2 %-HOM pacTBOpe
kapOoHata HaTtpus B TeueHue 10 MuH. B 3THUX yCIOBHSIX CIIOPHI TOTHOAIOT.

Crepuam3anusi CyXum Kapom.

CyxuM >XapoM CTEpWIM3YIOT CTEKIsiHHYIO0 mnocyay. Ilpu 3Tom mpoOupkw,
KOJIOBI TPEIBAPUTENIBHO 3aKPBhIBAIOT BaTHBIMU TpoOkaMu. YTOOBI H30ekKaTh
3apa)K€HUsi MPOCTEPUIIM30BAHHBIX MPEAMETOB M3  BO3AyXa, UX IHepen
CTepUJIM3alleil 3aBOpaurBaloT B 00EpTOUHYIO0 OyMary ¥ BHIHUMAIOT TOJIBKO Mepe]
paboToii.
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[luneTkn nepen crepuiM3anueld C KOHIOB 3aKphIBAIOT BaTOW. 3aTeM HUX
00epThIBAIOT JUIMHHBIMU MOJOCKaMu Oymaru mmupuHot 3,5 — 4 cm. bymary
HaMaTbIBAIOT 110 CIIUPAJIA, HAYMHAS C KOHIIA MTUIIETKH, KOTOPBIA OyAeT MorpyxeH B
cpeny. KoHIbl 00epTKH 3akKperuisitoT HUTKOM. TOHKME NHUIETKH O0O0epThIBAIOT
OyMaroi BMecCTe 1o HECKOJIbKY IITYK.

Yamku [letpu 3aBopaunBatoT B Oymary B opMe KBajpaTa, CTOpOHa KOTOPOTO
NpUOJIM3UTENIBHO paBHA TpeMm auameTpaMm yamku. Yamky [lerpu momemniaror Ha
CepeuHy JIMCTa, 3aru0al0T €ro C JABYX MPOTUBOIOJIOKHBIX CTOPOH KBEPXY TaK,
yTOOBI Kpasi HaJlerajy Jpyr Ha Apyra. J[Ba cBoOOIHBIX KOHIIA 3arn0aroT BHU3. [Ipn
TaKkoM OO€pPTHIBAHUM Yy YalIEK JIETKO Pa3inyaTh BEPX U HU3.

[TonroToBNeHHYIO0 TaKUM 00pa3OM MOCYIy MOMEMIAIOT B CYIIMIBbHBIN 1IKad, B
KOTOpPOM HarpeBaroT ee npu temneparype 160 — 170°C B Teuenue 2 4 (¢ MOMEHTa
YCTAHOBJICHUSI HYXHOW TemmepaTypbl). [Ipu TakoM HarpeBaHuM MNOTrUOAIOT HE
TOJIbKO OaKTEpUU, HO U UX CIOPHI.

Temnepatypy B cymmibHOM mikady Boie 175°C momyckaTh HE CIEIYeT, TaKk
KaK TIPHY 9TOM BaTHBIE MPOOKHU OyperoT, a OyMakHasi 00epTKa CTAHOBUTCS JIOMKOH.

Crepuin3anusi TEKy4YuM NApoOM — JPOOHAS CTEPUIM3ANUS UJIH
THHIAJIU3ALMS.

[lutarenbHble Cpeabl, BOJY, PE3UHOBBIE TPYOKHM U JpPyTrHE MPEIMETHI,
MOPTSIIUECS OT ICUCTBUA CyXOro Kapa, U MUTATENIbHBIC CPEJIbl, MOPTAIIUECS MO
JIEWCTBUEM BBICOKOM TeMIeparyphsl (Cpelbl, COAEpXKallhe MOJIOKO, COJIOJ,
KEJNaTUHY), 00ECIJIOKUBAIOT ICMCTBUEM TEKYUYEro napa.

Crepuinzanuio TEKy4UM MapoM MNPOU3BOIAT B KumATWIbHUKE Koxa win B
aBTOKJIaBE€ C OTKPBITHIM BEHTWIEM. Boay B HUX JOBOAST 10 KHUIEHUS, U
oOpasyromuiicas Tmap OO0TEeKaeT CTepwiIM3yeMble OOBEKTHL. TemrepaTrypa
cTepuin3dyeMbix nutatenbHbix cpen nocruraer 100°C. HarpeBanue B Teuenue 30
— 45 MHUH TPUBOJUT K THOEIM BEreTaTHUBHBIX KJIETOK OaKTepUid, HO CIOPHI UX HE
norubaroT. 3aTeM KHUAKOCTh OXJIKIAIOT 10 TEeMIEpaTyphl, OIaronpusTHOU s
npopactanusi crop (mo 30°C). HarpeBanue mpuBOAMUT K aKTUBALUU CIIOp U OoJee
ObicTpoMy WX TpopacTaHuio. Ha cnemyrommii nenp HarpeBanue moBtopsitotr. [Ipu
ATOM MOTUOAIOT BETeTaTUBHBIE KJIETKU, pa3BUBIIHecs U3 crop. s odecrieueHus
MOJIHOM CTEPUIIBHOCTH >KUIKOCTh OCTABJISIIOT €Ill€ Ha CYTKM M CHOBA MOBTOPSIOT
HarpeBaHue. Takyro CTepUIIU3aIiIo Ha3bIBAIOT APOOHOMN MM TUHIAIU3AIUCH.

IHacrepusanmus.

B ocHOBe macrepuzanuM JIGKHT HArpeBaHHE JXKUIKOCTEH 110 TEeMIIepaTypbl
menbiie 100°C. Lenpio ee SBASETCS YHUUYTOKEHHUE HECITOPOHOCHBIX OAaKTEpHil B
KUIKOCTSX, TEPSIONIUX MUTATEIbHBIC CBOWCTBA MPU KUIMSTYCHUU (MOJIOKO, THBO,
BUHO U Jp.). OcyIecTBIseTcs macTepusalus MyTeM HarpeBaHUs JKUJIKOCTEH MPHU
60°C B teuenune 30 mun, wiu npu 75°C B Teuenue 15 mun, unu npu 80°C B
TeueHue 10 MuH.
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XoJs10aHas CTEPUIN3ALIMSL.

Oprandyeckue KHUAKOCTH, HE BBIHOCAIIUE HArpeBaHHUs, OCBOOOXKIAIOT OT
OakTepuii, mpomyckas uYepe3 CTEepWIbHBbIE MEJIKOMOPUCThIE (QUIBTPHL. ITH
GUIBTPHl 3a/IePKUBAIOT MHUKPOOPTaHW3MbI, U Ha3bIBAIOT UX OaKTepUaTbHBIMU
buIbTpaMu.

bakrepuanbubie QUIbTpel UMEIOT pa3Hble HoMmepa. PunbTpel No 1 umeror
cpeanuii guametp mop 0,3 MKM U ABISITOTCS HanboJiee HaaexKHbIMU. OunbTpsl No 5
UMEIOT CaMble OOJIbIINE OTBEPCTHUSA MTOP, TUAMETPOM 1,2 MKM.

[lepen ynorpebnenuem memOpaHHBIE (GUIBTPHI CTEPUIM3YIOT KUIISTYECHUEM.
@uibTpel NOMEMIAIOT B TEIUIYK) AUCTUUIMPOBAHHYIO BOAY M KUIATAT 30 MuH,
MeHsA 2 — 3 pa3a BO#y.

Crepuam3anusi napoM 1oj AaBjeHUeM — aBTOKJIABHPOBaHMe.

Hanbonee Haue)XHBIM ©  yYHUBEPCAIbHBIM  METOJOM  CTCPHIIM3ALUH
MATATEIbHBIX CPEJ W MaTEPUAIOB SBJSCTCS CTEPUIM3AIMS WX HACBHIIICHHBIM
Iapom 1oj aaBiicHueM. [Ipou3BOIAT €€ B aBTOKJIABE, B KOTOPOM CTEPUIIM3YEMBbIC
OOBEKThl HArpeBalOT YHCTHIM HACHIIIIEHHBIM IIapOM TIPH JIaBJICHUU BBIIIE
atMocepHoro. Korma HachIllieHHBIH TIap BCTpedaeTcs ¢ 0oJiee XOJIOTHBIM
O00BEKTOM, OH KOHJCHCUPYETCs, IpeBpaiasch B Boay. lIpu KoHaeHcanuu
BBIJICTISICTCST OOJIBIIIOE KOJMYECTBO TEIUIOTHI M TeMIepaTypa CTEPUIM3YEMOIo
00BEKTa OBICTPO MOBBIIIAETCS.

[Tomnaast crepunmm3arus nuTaTenbHbIX cpen npu 120°C u masmennu 0,1 Mlla
obOecrnieunBaeTCsl HarpeBaHueM B TeueHue 20 MUH.

IIpaBuia pabdoThI ¢ aBTOK/IABOM.

Crepunuszanus B aBTOKJIABE NPOU3BOJAUTCA MPHU TOBBIIIEHHOM JaBJICHUH,
nodTOoMy paboTa ¢ HUM TpeOyeT OMpeNesICeHHOW OCTOpPOXKHOCTU. McmpaBHOCTH
aBTOKJaBa B ONpPEJIEJIECHHbIE CpPOKU MPOBEPSIOT CHEUUATUCTBI, KOTOpPbIE
YCTaHaBJIMBAIOT CIAEAYIOIIHNI CPOK MTPOBEPKHU.

CucTteMbl aBTOKJIABOB Pa3lUYalOTCs, HO BC€ OHM UMEIOT OOIIME MPUHIUIIBI
ycTpoicTBa (Puc. 15), ¥ npaBuiia pabOThl C HUMHU OAHOTHUITHBI.

Bo BHyTpeHHUI KOTEN aBTOKJIaBa (CTEPHIM3AIMOHHYIO KaMmepy) MOMENIaroT
MaTtepuall, MOAJICKAINN CTEPUIIU3ALIUH.

B BomomapoByro kKaMepy HaJIMBaIOT BOJY C TaKHMM PAacue€TOM, YTOOBI YPOBEHb
ee B BOJOMEpPHON TpyOKe ObUT MEXIy BepxHed (MakKCUMaJIbHOW) W HWIKHEH
(MUHHUMAJIBHOW) YEPTOil.

Kppbimiky aBToK1aBa TPUBUHYMBAIOT 0OJITAMH K KOPIYCY. 3aBUHYMBAIOT OOJITHI
MOMapHO, KPECT-HAKPECT, YTOObl M30€kKaTh MEpeKoca KPBIIMIKH, KOTOPBIM MOXKET
BO3HUKHYTb MPU 3aBUHYMBAHUU OOJITOB MO KPYTY.

OTKpBIBaIOT KpaHbl M BKIIOYAIOT MCTOYHUK obOorpeBa. Korma map wu3
BBIITYCKHOTO KpaHa HAYMHAET BBIXOJMTh HENPEPBIBHOW CTPYEH, €ro 3aKphIBAIOT U
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HAOMIOAI0T 32 IOCTETICHHBIM IMOBBIIICHWEM JaBJICHUS B padoueld Kamepe Io
MaHOMETDPY.

10
11
12
13

14
15

16

17
18
19

20

3
1# a \ 2‘_“ 21

22

Puc. 15. Ycempoiicmeo aemoxnasoe.

a — 6epMUKANbHYIUI ABMOKIAB:
1 — noocmaska; 2 — eodomepnas mpyoxka; 3 — 6oponka, 4 —
npeodoXpanumenvHulll Kianaw, 5 — manomemp, 6 — kpviwka, 1 — eunmosvie
saocumvl; 8 — women;, 9 — xoocyx; 10 — xamepa cmepunuzayuu; 11 —
gooonapogas kamepa, 12 — naposvinycknotl Kianau;

0 — 2opu30HMAaNbHLII AGMOKIAS.!
1 — nocmamenm; 2 — nacpesamenvuwvili dnemeHm, 3 — Kpvluika xomaa; 4 —
npeodoxpanumenvuslil K1anam, 5 — eenmuas,; 6 — koocyx; 1 — naposas kamepa,
8 — cmepunuzayuonnaa xamepa;, 9 — mamomemp naposoi kamepwi; 10 —
mpexxo0osoti kpawn, 11 — cughonnas mpybra naposoii kamepwi; 12 — onopmnoe
koavyo, 13 — kpvuuka naposoii kamepwi, 14 — wmypsan; 15 — enycknoui kpam,
16 — manomemp xomenxa; 17 — mpexxodoeou kpaun xomenxa, 18 — cugponnas
mpyoka komenxa;, 19 — nampyook; 20 — eéoponxa; 21 — eoooykazamenvhas
KOJIOHKA, 22 — KOMeENoK.

OTcueT BpeMEHU CTEepUIU3allMd HAYMHAIOT C TOr0 MOMEHTAa, KOrja B
aBTOKJIaBE YCTAaHOBHUTCS 3aJITaHHOC JIaBJICHUE.

Mexay mokazaHUsIMM MAaHOMETPA W TEMIIEPATYpPOM KHUIIEHUS BOJBI UMEETCS
ornpejaeiacHHas 3aBUCUMOCTh (Taéa. 5). BpeMs OT BpeMeHH 3TH COOTHOIICHHS

ClIeIyeT mpoBepsATh. HapyieHne ux ykasplBaeT Ha HEMCIPABHOCTh aBTOKJIaBa U Ha
HEO0OXOJIMMOCTh €T0 PEMOHTA.
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Taoauua 5
3asucumocms 0asieHUs U memnepamypsl 6 Kamepe aémoK1asea

IMoxasaTenu MmaHOMeTpa TeMmneparypa KHneHust
BoJbI, °C

MIlIa aT™M.

0,00 0,0 100
0,02 0,2 105
0,04 0,4 110
0,05 0,5 112
0,06 0,6 114
0,07 0,7 116
0,08 0,8 117
0,09 0,9 119
0,10 1,0 121
0,15 15 127

[IpoBepKy OCYLIECTBISIOT CIEAYIOIMM 00pa3oM: B CTEPUIM3ALUOHHYIO
KaMmepy aBTokJaBa mnomemarT 100 r OeH30WHOM KHCIOTHI C J00aBJICHUEM
HEOOJIBIIIOTO KoJMYecTBa (yKCHMHA WJIM METHJIEHOBOTO cuHero. Ecmu mnpu
nokazanuu maHometpa B 0,1 Mlla OeH3oiiHas KuCIOTa paciiaBUTCs, 00pa3ys ¢
KpacHUTEJIeM CIUIaB, TO 3HAYWT, aBTOKJIAB JaeT HYXHYI0 TeMreparypy (120°C).

[locne OKOHYAaHMSI 3aJaHHOTO CpOKa CTEPWIM3allMM HCTOYHUK Harpena
BBIKJIFOYAIOT, IEPEKPHIBAIOT BEHTUJIb BOJIONIAPOBOI KAMEPBI, U TOJIBKO MOCIIE 3TOrO
MOCTENIEHHO OTKPBIBAIOT BBIMYCKHOM KkiamaH. [Ipu ObICTpOM BBIMyCKaHUM Mapa
MOTYT OBbITh BBIPBaHbI BATHbIE MPOOKHU U3 CTEPUIIN3YEMOM MOCYIbI.

[locne mosHOTrO BHIXOJA Mapa OTBMHYMBAIOT OOJITHI KPBIIIKK (CHOBa KpecCT-
HAaKpeCT) U OTKPBIBAIOT €€, OPUCHTHUPYS KPBIIMIKY Ha ceO0s IJisg 3aluThl OT
BBIXO/ISIIETO Tapa.

Eciu BO Bpems cTepuim3alvd AaBJICHHE HAUYMHACT TOJAHUMATHCS BBIIIE
3aJIAHHOTO YPOBHS, €r0 PETYJIUPYIOT, YMEHBIIIAs HATPEB WK BBIMTyCKasi 4acTh Mapa
yepe3 MpeloXpaHuTEeNbHbIN KianaH. [locnenHuil MobKeH OBITh OTPETyJIMpPOBaH
TaK, YTOOBI MPHU MOBBIIICHUH JABJICHUS U3JIUIIEK MMapa BHIXOUI aBTOMATUYECKH.

IIuTaTeabHbIC CPEabI.

Cpenpbl 00111€T0 HA3HAYEHUS.

YuuThiBasi OTpaciieBble CHIPHEBBIE OCOOCHHOCTH, B Ka4eCTBE OCHOBHOTO
KOMITOHEHTa TUTATENBHBIX CpPEl MOXET OBITh HCIOJIb30BAaHO 3EPHOBOE,
BUHOTPAJIHOE, TUIOJOBO-SITOAHOE WM MenaccoBoe cycio. Omnako HaumOosee
YHUBEPCAIbHBIM U  COAJTaHCHUPOBAHHBIM  CJEAyeT TpPHU3HATH  COJIOJOBOE
HEOXMEJIEHHOE cyclio ¢ cogep:xkanueM 8 — 10 % CB.
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CoanogoBoe cycJio.

Jlis mpuUroTOBNIEHUS Cyclla B JTAOOpaTOPUH HCHIOJIB3YIOT SYMEHHBIH COJIOJ
KPYTHOTO TIOMOJIa ¢ BEICOKOW OcaxapHBaroliei crmocooHocThio. B 1 11 Bogsl BHOCST
250 r conona u HarpeBatoT 10 50°C. Uepe3 30 muH TemnepaTypy MOBBIIAIOT 10
55°C, a eme uepe3 30 MUH mOCTENEHHO NMOAHUMAKOT 10 62,5 — 63°C. Ilpu 3ToM
TEMIIEpAaType BBIICPKMBAIOT JO HMCUE3HOBEHHUS peakluu Ha Kpaxman (HomHas
npoba). [lomydeHHOE Cyclo0 OTACHSIOT OT APOOWHBI IMyTeM (UILTPAIMHN Yepe3
Mapil0 U Bary, pa30aBlAIOT BOJOM 1O HYXHOM KOHILIEHTpAaIlMU, Pa3JIUBAIOT IO
kojbam u crepunusytor npu 112°C 30 mun. Ecim pH Hmxke 5,5, To cycno
noamenaunBaioT 10%-HbIM pacTBOPOM COABI WM €IKOr0 Kaju A0 noixydenus pH
5,6 — 6,0. ITomygyeHHOE TaKUM O0Opa30OM CYCIIO JKeJaTeIbHO OYUCTUTh OT IIpUMecei
KU3EIbIYPOM WJIM OTCTaMBaHHEM B XOJOJWIbHUKE | (UIbTpaleil uepes
OYMaXKHBIN (QUIBTP.

B otcyTcTBHE COMIOIOBOTO BIOJIHE MPUMEHUMO 3€pPHOBOE CYCIIO, OCaXapeHHOE
KOMIUTIEKCOM (PEPMEHTHBIX IMPENapaToB ¢ 00SI3aTEIbHBIM BHECEHUEM IPONOKEBOU
301ku 1 0,3 — 0,5 % IpoKKEBOTO aBTOIHM3aTa NEPel aBTOKJIABUPOBAHUEM. ***

JInd  TpUrOTOBIEHHS JKUAKOM TNUTATEIIBHOM CpPElbl OCaXxapeHHOE |
OT(GUIBTPOBAHHOE CYCJIO PA3JIMBAIOT B KOJIOBI Wiu npodupku Ha 1/2 — 3/4 oObema,
3aKpBIBAIOT BaTHO-MAapJIEBBIMU MpoOKaMu U aBTOoKIaBupyoT 20 muuyT npu 0,1
MITa.

MeJaccoBoe cycJio.

['ycTyto Memaccy OTBEIIMBAIOT Ha TEXHHYECKUX BECax B KOJIMYECTBE
200 — 300 r, cmemmBaroT ¢ BoJOW B cooTHomennu 1 : 3 m HarpeBaroT a0 75°C,
3areM HacbinaioT 4 % cynepdocdara ¥ noBelalOT Temneparypy Ao 85°C mpu
MOCTOSIHHOM NOMeIMBaHuu. 33 %-Hblil pacTBOp €IKOW IIEJIOYM B KOJUYECTBE
0,8 % 1o 06BeMY K MCXOIHO Menacce pasBomsiT B 30 — 50 cM® Bozbl, J06ABIAIOT
K Harperoil Mejacce M XOpOUIO MepeMeluBarT. B pesyiapTaTe MNpPOUCXOIUT
BBITIQZICHUE OCaJKa TpUKaiblniipocdaTra, KOTOPHIN yBIEKAET 32 COOON KOJIJIOUIbI
Menacchl U 0oJiee KpyMHbIE YaCTHUIbl, 0CaJOK OBICTPO OCENaeT Ha JHO W Melacca
ocetisietrcs. [locie sToro k Menacce 100aBmstoT 2,5 % CEpHOKUCIOTO aMMOHHS
u 2 % cymepbochara B Bume BeTsKKH (1 T cymepdochara u 10 cM® Bob!
HArpeBaroT J0 KUMEHUS W (QUIBTPYIOT depe3 OyMakHblil ¢GuibTp). Menaccy
MEPEeMEIINBAIOT C TUTATENbHBIMA COMSIMA U (PUIBTPYIOT dYepe3 OyMasKHBIN
(bunbTp, TyUlIe Mo BAKYyMOM Ha BOpoHKe broxHepa.

OCBETJICHHYI0O MEJacCoOBYIO Cpelly pa3BOIAT BOJOM 110 Tpedyemoii
KoHLeHTpauu 5 — 8 % CB mo caxapoMmeTpy U pa3iMBalOT B KOJOBI, MPOOUPKU
W OyTBUIKH; JIJIs1 MPUTOTOBJICHHUS TBEPIBIX MUTATEIBLHBIX CPEJl T0OABIIAIOT arap.

MenaccoBoe Cycio CTEPHIM3YIOT B aBTOKJIaBE MpPU H30BITOYHOM J1aBIICHUH
0,05 MIIa 30 munyt unu B anmapate Koxa mpu 100°C B Teuenne 1 uaca Tpoe
CYTOK TOJPSII.
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Cycao-arap.

B xummuueckom crakane B cycio (8 — 10 % CB) BHectn HeoOXxommmoe
KomuuecTBo arap-arapa (2,5 r / 100 cv®) u Boimepkate 10 — 15 MuHYT He
NepEeMEeIINBasi 10 MOJHOTO €ro yBiaakHeHusa. CTakaH MOCTaBUTh Ha cIaObIil OTOHb
¥, TOCTOSHHO MepeMelnBas, IoBecTH a0 KuneHus. CoaepKuUMoe CTakaHa
nepenuth B KOOy g0 1/2 oObeMa, 3aKphITh €€ BaTHO-MapJIeBOM MpPOOKOW H
aTroksaBupoBath 20 munyt npu 0,1 Mlla.

Ecnu nurarensHas cpea He TpeOyeT BHECEHUS KaKUX-JINOO TEPMOJIa0MIIbHBIX
WHIPEIMEHTOB, TO €€ MOXKHO Cpa3y II0CJI€ aBTOKJIABUPOBAHHUS Pa3J/INBaTh B 3apaHee
IIPUTOTOBJICHHBIC ~ CTEpUJIbHBIE  BBICYIIEHHble 4yamku [lerpu. Ecom  xe
IpEIoiaracTcd BHECEHWE aHTUOMOTHKOB, (DaKTOPOB pocTa WIM JIPYrHX
YyBCTBUTEJIbHBIX K TEMIIEpATYype KOMIIOHEHTOB, TO CpPely B KOJIOE HEOOXOAUMO
octynuth 110 40 — 45°C, cTeprIIbHO BHECTU HY>KHBIE KOMIIOHEHTBI, IIEpeMeIIaTh U
pasnuBath B yamiku lletpu. Ilpu 3ToM kenarensHO n30eratb 00pa30BaHUsI KOMKOB
JUTS TIOJTyY€HUsI POBHOM MOBEPXHOCTH MUTATENILHOM cpeibl B yaikax. [locie atoro
Yallkd CO Cpelod He cieayeT Ooliee mepeMelaTh, MOKa arap MOJHOCTBIO HE
OCTBIHET.***

YtoObl yanuTh 00pa30BaBUIMIICS KOHJIEHCAT U YMEHBIIUTH €ro JajibHEnIIee
oOpa30BaHME YAaIIKKM HEOOXOAMMO NOJACYIIHTh. JlJIA 3TOro 4Yamkh C arapom
NEPEBOPAYNBAIOTCS KPBIIIKOW BHU3, THO YAIIKU C arapoM M3BJIEKAETCS U CTaBUTCS
HEe peOpo Kpbiku. B TakoM mojoxkeHMH B Ookce moja Y@ pamrion dYamiku
BBIAICPKUBAOTCA <~ 60 MUHYT. BBICYNICHHBIE YallKW 3aKPBIBAKOTCA U MOTYT
UCIIOJIb30BAThCS JUIsl paOdOThl, TMOO XPaHUTHCSA B XOJIOAWIBHUKE, 3aBEPHYTHIMU B
NOJIMATUIICHOBBI MMAKET, 4YTOObl HCKIIIOYUTH IMEPEChIXaHWE WM CIIydalHOe
oOcemeHeHHe cpeabl. Yaliky, XpaHMBIIMECS B XOJOIWJIbHHUKE, mepes paboToil
CIIElyeT HEKOTOpOE€ BpEeMs BBbLIEpkKAaThb INPU KOMHATHOM TEMIIEpaType WM B
TEepMOCTaTe.

CkoueHHblii cyciao-arap.

JIsi mpUrOTOBIIEHUS CKOIIIEHHOTO CYyCJIO-arapa, JOBEACHHYIO JI0 KHUIICHHS
cpeny (cM. «Cyemo-arapy») pas3iIdBaioT B MpoOupku 110 1/3 ee oObema, 3aKphIBAIOT
BaTHO-MapJieBbIMU TIpoOKkamMu ¥ apTokiaBupyrorT 20 munyt npu 0,1 MIla. Ilo
OKOHYAHUM CTEPUIIM3AIMKA TMPOOUPKH C TOpsiuei Cpeaoil pacKiaIbIlBalOT Ha
HAKJIOHHOW TIOBEPXHOCTH I OOpa3oBaHUs CKOcCa HYKHOH BBICOTBI M JIAlOT
MOJTHOCTBIO 3aCThITh. OCTHIBIIME MPOOUPKU TIEPEHOCAT B IITATHB W MCIOJIB3YIOT
110 HA3HAYCHHUIO.

Hoay:xkuaxui cycio-arap.

B xummuueckom crakane B cycio (8 — 10 % CB) BHectn HeoOXoaumoe
xommdectBo arap-arapa (0,5 r / 100 cm’) u Beimepxkate 10 — 15 muHyT He
HIepeMEIINBas 10 MOJIHOTO ero yBiaxkHeHus. CTakaH MOCTaBUTh HA CJIA0BIA OrOHb
¥, MOCTOSIHHO MePEMEIINBasi, J0BECTH 0 KumeHus. ColepKuMoe CTakaHa pasiiuTh
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B npobupku g0 1/3 — 1/2 oObema, 3aKpbITh BAaTHO-MApJIEBBIMH TPOOKAMH |
aBTOKJaBupoBath 20 MunyT nipu 0,1 MIIa.

[To okOHYaHMM CTEpUIM3aLUU TPOOMPKU paCKIAIbIBAIOT BEPTUKAIBHO B
IITAaTHB U TOCJIE MOJTHOIO UX OXJIAXKIEHUS UCIIOIb3YIOT 0 HAa3HAYEHHUIO.

AueraTHasi cpeaa JJifl BblIeJIeHUS OCTOPOHHUX APOKKei.

Ha 1000 cm® BoompoBoHoit Boasl 6epyT 10 T yKeycHOKHCIOro HaTprs, 10 T
XJIOPUCTOT'O aMMOHHUS U 5 T TJIIOKO3bI. J[pOXikeBOM aBTOIU3AT N00ABIISIOT B CpEIy
B KOJIMYECTBE 3 CM".

Cpeny pa3nuBarOT B IPOOUPKH 1O 5 M U CTEPUJIM3YIOT B aBTOKJIABE MPH
n30erTounoM aasiienuu 0,05 MIla B Treuenne 30 MuH.

Cpena ¢ MOHOMOIYKCYCHOM KHCJIOTOM.

2 %-HBI Cyclo-arap Iocjie aBTOKJIaBMpoBaHMs oxyaxmaror jgo 50°C. B
OCTBIBIIYIO CpEAy aCENTUYECKH BHOCIT pabouuii pacTBOP MOHOMOMYKCYCHOM
KHCIOTHL O KOHueHTparmu 2.5 % (975 oM® + 2.5 cm® KHUCJIOTBHI).
[IpuroToBieHHy0 cpeay THIATEIbHO MNEPEMENIMBAIOT W PA3IUMBAIOT B YallKd
[Terpu. Koneunas pH 5.8.

IToceBbl HCCIEnyEMBIX TIPOO MHKYOUpyIOT He MeHee 120 yacos mpu 28 — 30°C.

Ha naHHOW cpene pacTyT JpOox:KH, HE OTHOCAILIMECS K poay Saccharomyces.

Pabouuit pacmeop.

B mpenBaputensHO MPOaBTOKIABUPOBAHHYIO BOJY BHECTH MOHOMOJYKCYCHON KHCIOTHI B
kosmmuectBe 7,44 mr Ha 1,0 om’,

Cyca0-KeJIaTHH.

K conomoBomy cyciy konnentpanuern 8 — 10 % CB mpubapmsitor 15 %
xenatuHa u uyepe3 30 — 40 muH, KorJa KemaTUH HAaOyXHET, Cpely MOJIOTPEBAIOT
mo 40 — 50°C, ¢unbTpyroT 4Yepe3 BaTHO-MapiieBbld (UIBTP U Pa3IUBAIOT B
MPOOUPKHU WITH KOJIOBI.

Crepunusyrot B anmapare Koxa npu 100°C o 30 MUHYT Tpo€ CYyTOK HOJAPSI.

Cpena Cadypo 1Jia BbIPALIUBAHUS APOAIKEid.

K 100 cM® cTepHibHOM APOXOKEBOI BOIABI NOOABISIOT 5 T MemTOHA, 4 T
riroKo3sl, 1,8 r arapa. Ilociie Toro kak arap pacruiaBUTCs IPU HArpEBaHUU, CPELY
(GUIBTPYIOT U PA3TUBAIOT B IPOOUPKHU.

CrepunuzyroT 20 MuH nipu u30biTouHoM aasiaeHuu 0,05 MIla wiu B anmapare
Koxa npoOHol cTtepunuzaiuei.

Cunrernyeckas cpeaa ¢ JU3UHOM.

Peuentypa (B r) CHHTETUUECKOW CPEbI C JIM3UHOM IIPUBEACHA HIKE.
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['mroko3a 50

JIn3uH 3
KH,PO0, 1
MgSO, 1
FeSO, CJICITBI

Kaxnplii KOMIOHEHT cpenbl pacTBOPSIIOT B BOJE OTAEIbHO, CMEUIMBAIOT B
yKa3aHHOM IOPSIKE U JOBOJAT BOIOIPOBOIHOMN Bozoit 10 1000 cnm’.

B mosyueHHYI0 JKUAKYIO CHHTETHYECKYIO Cpelay BHocAT arap (2,5%),
pacIIaBISAIOT U Pa3MBalOT B mpoOupku mo 10 e, Cpeny crepunu3ytor 20 MHUH
npu nasiennn 0,05 MITa.

[locne aBTOKIaBUpPOBaHUS TMPOOUPKU CTAaBAT B INTATUB JJS TOJYYEHHUSA

CKOILIEHHOU CPEIBI.
Cpena 10 nuist BbISIBJIEHUS U MOACYETA JAKTO0AKTEPUd M JIEHKOHOCTOKA.

Ha 1000 cm® Heoxmenennoro comomoBoro cycma (8 % CB) mwm 1000 cm®
npoxokeBoil Boabl n00aBmsioT 0,05 r MnSO44H,0, no 0,2 T MgSO,4 7H,0,
nuctuHa win uucrenna, KH,PO,4, nutpata ammonus, 2,5 r anerara Harpus, 20 r
caxaposbl, 10 r mentona u 50 oM’ PO KEBOT0O aBTOJIN3ATA.

Kaxxplii KOMIIOHEHT CpeJibl PAaCTBOPSIOT B YKa3aHHOM TOPSJIKE B COJOJA0BOM
cyciie  (asia BbIpallUBaHUSl JIAKTOOAKTEpUM) WM JAPOAOKEBOM Bojae (I
BhIpaIllUBaHUs JICMKOHOCTOKA). B mepBom cirydae pH cpenpt 5,5, Bo BTopom — 6,0.

PactBopuB Bce KOMIOHEHTHI M HOpManu3oBaB pH, nobasnsawoT 2,5 % arapa u
CTEPUIM3YIOT TPOEKPATHO TEKYYHM ITApPOM.

[lepen ucnonb30BaHHEM B PACIUIABICHHYIO Cpely J00aBIISIOT CTEPHJIbHBIN
men (3 % x o0bemMy cpejibl), THIATEIBHO MEPEMEIIMBAIOT U PA3JIMBAIOT B YallIKU
ITetpu.

Monounsbliii arap bornpanosa.

Hcrnonb3yeTcss B KadyecTBE CpeAbl IS BBISBICHUS U y4deTa THUIOCTHBIX
OaKkTepwHii.

OGEe3KUPEHHOE MOJIOKO PAa3lMBAIOT B MPOOHPKH MO 5 CM° M TPOEGKPATHO
CTEPUIN3YIOT TeKyunM mapom 6o 20 muu mpu 0,05 MIla. OTaensHO roTOBAT
5 %-HbIi BOAHBII arap, pasiIHBAiOT €ro B MPOOUPKH 110 4 — 5 cM® U CTepUIH3YIOT
30 muH npu nasienun 0,1 MlTa.

[lepen moceBOM BOJHBIN arap pacIjiaBiIsIIOT, COCIUHSIOT C MOJOKOM, U CMECh
BBUIMBAIOT B yaimiku [leTpu, Kyaa mpeaBapuTesibHO Oblila BHECEHA HCCleayeMast
npoda.

Bunorpaanoe cycio.

Cycno momenaroT B KOJOy M HarpeBaroT 10 KUIeHusl B kunstuibHuke Koxa,
MOCJIe OXJIAXKIACHHSI OT(OUILTPOBBIBAIOT OT BBHITIABIINX OEJIKOBBIX BEIIECTB 4Yepe3
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. . 3
OyMaXXHBIN CKJIaquaThid (GUIBTP U PA3IUBAIOT B IPOOUPKHU O 5 CM~, CTapasch HE
CMOYHTH TOPJIBIIIKA, 3aT€M B TPOOUPKaAX MAaCTEPU3YIOT.

[Ipenna3zHavaeTcs 1Jis BbIpalliBaHUsI APOKKEH.

Buno ¢ caxapom.

B 6enoe cyxoe BuHo nobasisitor 5 — 10 % caxapa. [locie ero pactBopeHus
cpeny GUIABTPYIOT M pa3UBAIOT MO MTPOOUPKaM.
Cpena ucnonp3yeTcs JUisl MoceBa IPOKKEH U YKCYCHOKHCIIBIX OaKTepUH.

Buno ¢ cyciaom.

Cpena cocTout u3 BUHOTpagHoro cycia — 1/3 odwema, cyxoro BuHa — 1/3 u
BOJONPOBOAHOM Bonbl — 1/3 oObema. Cpeny OGUIBTPYIOT U pa3iMBalOT B
POOUPKHU.

PexomenyeTcs AJi moceBa yKCYCHOKHUCIBIX OAKTEPHiA.

BunorpaaHoe cycJio pa3daBiieHHOe.

Cycno paz0aBisitoT BOAOW A0 coiepxkaHusi caxapoB 5 %, moGasimsitor 1 %
aBTOJIM3aTa ApoxoKen u gooaat pH no 5 — 6 nobasnennem 1H pactBopa mienoyu.
Cpena pekoMeHIyeTCs J1JIsl MOJIOYHOKUCIBIX OaKTepuil.

s16,104HOe cycit0.

B cBexuii WM KOHCEPBUPOBAHHBINM SIOJIOYHBIA COK JIOOABJISIOT TIPH
HEOOXOJIMMOCTH caxap N0 MaccoBol koHmeHTparuu 10 — 12 1/100 o,
KoHuleHTpalusi TUTPYEMBIX KUCIOT HE AOJKHA MpeBbIIath 6 — 7 /om°. [Ipu
U3JIIMITHEN KUCITOTHOCTH COK Pa30aBisitOT BOJOM.

Crepun3yloT B aBTOKJIABE TEKy4YMM MapoM WM B KuUNATWIbHUKE Koxa
oJHOKpaTHO B TeueHue 40 — 45 MuH.

[IpUMEHSIOT T KyJIbTUBUPOBAHUS IPOAKIKEH.

CMech €0J1010BOT0 €ycCJa C s10JJ0UYHbIM.

B cocTaB cpenpl BXOIAT: coto1oBoOe cycio ¢ 5 % cyxux BemiecTs — 1/2 oobema
u s16109HOE cycio — 1/2 oobema. Cpeny OCBETIISIFOT, CTEPUIIU3YIOT TEKYIUM ITapoM
3 nus noapsia 1o 30 MuH.

[TpenHa3zHayaeTCs AJIs BRIpAIMBAHUS MOJIOYHOKHUCIIBIX OaKTEPHUI.

Kanycrhas cpena.
. 3
200 T u3MeIbYEHHOM KaIlyCThl MOMEIAOT B KacTproito, 3anuBaroT 1000 cm

BOJIbI U KUTIATAT B TeueHue 10 MUH, 3aTeéM OTKUMAIOT Yepe3 IBOMHOM CIION MapJin.
[Tony4yeHHy0 KUAKOCTh (GUIBTPYIOT U B 2 pasza pa3baBisitoT Boaou. K orBapy
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106aBIsI0T 2 % rmoko3sl 1 1 % menrona mwim 25 cM® comnogosoro cycma (10 %
CB)u 1,25 cm® KYKYPY3HOT'O SKCTpaKTa.

JInst  TpUTOTOBJIEHMSI CPelbl MOXHO HCIOJB30BaTh CYXYH  Kamycry.
N3MenpyeHHyI0 KaIlycTy CleayeT CyIIuTh B TeHU npu Temieparype 20 — 35°C npu
MOTOKE CBEXKEro Bo3ayxa. [[jisi mMpuroToBiIeHus: MUTATEIbHOM cpenbl 6 — 8 T cyxoi
kanycThl KunataT B 1000 cm’ BOJIBI.

Cpely pasiMBAalOT B NPOOHPKH BBICOKHM cronbmkoM 1o 5 — 10 oM’
cTepun3ytoT B aBTokaBe npu 121°C B Teuenue 30 MuH.

Cpena mnpenHa3HayeHa JUIsi HAKOIUICHWS W BBIJEICHUS MOJIOYHOKHUCIIBIX
OaxTepwii, ¢ odasnenuemM crimpta 0,95 cm’ Ha 5 em® Cpenpl.

Kaprodeannas Boaa.

20 r OYHUIIIEHHOTO OT KOXYPHI M IPOTEPTOTO CHIPOTO KapTodens J00aBIsSIOT K
1000 cM® BOZOIPOBOIHOI BOJIBI, HACTAMBAIOT 4 4, KUMATAT 15 MuH, GUIBTPYIOT
qepes CKIaUaThlil (PHIBTP, PA3IMBAIOT B IPOOUPKH 1O 5 CM° W CTEPHIN3YIOT IPH
n3061TouHOM AaBiennu 0,1 MIla B Teuenue 20 MuH.

JApoxc:keBasi Boja.

Ha 1000 cm® BogompoBoamoii Bogs! 6epyT 80 I' MPECCOBAHHBIX APONKEH HITH
20 T cymeHbIX, cMeCh KHUMATAT B TeueHue 20 MUHYT, pa3lWBalOT B OYTHUIKH U
cTepuwn3yroT 1pu u30eITounom papinernu 0,1 MIla B treuenne 30 — 40 MuHYT.

[Tocie oTcTanBaHMs B TEUEHNE HECKOJIBKUX JHEW JPOXOIKEBAas MyTh OCENACT, A
JPOXKKEBAsE BOJA CTAHOBUTCS MPO3PAYHOM.

JpoxxeBoil aBTOJIU3AT.

Bap. 1.

JIns OpuUroTOBIEHUS MOXHO HCIOJIb30BaTh IMPECCOBAHHBIE WIIA CYIIEHBIC
NIEKAPCKUE IPOKIKU.

200 T TIPECCOBAaHHBIX APOXOKeH pasmemmBaorT ¢ 100 cM® BOZOMPOBOIHO!M
Bombl Mtk 100 T cymensix apoxokeii ¢ 400 cm® BoIbl, H0OABISIOT OBAPEHHOM
coimn B kosmuectBe 0,15 % k Becy mpeccoBaHHbIX Jpoxokert u 0,5 % k Becy
CYILIEHBIX JPOXIKEH, cMech nmomenaroT B TepmocTat mpu 50 — 55°C na 48 4, 3atem
HArpeBaroT /0 KUIMEHUS U (UIBTPYIOT Yepe3 CKIaA4aTblii OymMakKHbIM (UIBTD,
pa3NuBAIOT B CTEKJISIHHYIO MOCYAY U CTEPUIIM3YIOT MPHU U30BITOYHOM JaBJIECHUU
0,1 MIla B Teuenne 30 MuH.

Bap. 2.

[IpeccoBaHHbIC APOKKHU 3aJTMBAOT PABHBIM IO Macce€ KOJWYECTBOM BOJIbI:
MOJYYEHHYIO CYCIIEH3HIO KJIETOK IIOKPBIBAIOT TOHKHM CJIOEM TOJIyojla |
BBIJICPKUBAIOT Tpoe CyTOoK npu Temmeparype 60°C, BpeMs OT BpeMEHHU
nepeMemnuBasi. [lociie 3TOro CycrneH3no HECKOJIbKO MUHYT KUISITAT, Aal0T OCTHITh
u ¢ nomonipio 1 H pactBopa KOH noBoast 3nauenue pH 110 6, 3aTeM oTCTanBaroT.
Hamocamounas >kuaKoCTh (APOKKEBOM aBTOJIM3AT) JOJKHA OBITH IIPO3PAYHOM, €
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CIIMBAIOT U OT(PHIBTPOBBIBAIOT Yepe3 OyMakHbIN (UIBTP Ha BOpoHKe broxuepa
MOJ1 Pa3psKEHUEM.
CrepunusyroT aBToknaBupoBannem 20 mus npu 112° C.

Tadauua 6
Cocmaeg 0CHOBHBIX CUHMEMUYECKUX CPeO
2
R
3 3 :
> g3 = 3 S o
3I/Inzpet)uewmbt ) § % S § ’§ § 33
(na 1000 cm™ Oucmunnuposannoii 600bt) 5 S § S S 3 § &
R
S 8
Hcemounuku yenepooa u azoma, 2
I'moko3a 10 - 10 10
(NH,4),S0,4 3,5 5 - 5
Acriaparus 1,5 - -
Maxkpoinemenmeot, 2
KH,P0,4 0,85 0,85 0,85 0,85
K>HPO; 0,15 0,15 0,15 0,15
MgS0,4 0,5 0,5 0,5 0,5
NaCl 0,1 0,1 0,1 0,1
CaCl; 0,1 0,1 0,1 0,1
Amunokucinomol, m2
L-T'uctuaun HC1 10 10 1 10
DL-Metnonunn 20 20 2 20
DL-Tpunrtodan 30 20 2 20
Bumamunot, mke
ITanTOTEHAT KAJIBITHS 2000 2000 2000 —
@dosreBasi KUCIOTA 2 2 2 —
Wuo3ut 10000 10000 10000 —
HuxoTrnHoOBas kuciora 400 400 400 —
[TapaamrHOOEH30IHAS KUCITIOTA 200 200 200 —
[Tupunoxcun HC1 400 400 400 —
Pubodnasun 200 200 200 —
Tuamuu HC1 400 400 400 —
buotun 20 20 20 —
Mukpoinemenmul, Mx2
H3PO0s3 500 500 500 500
CuSO, 40 40 40 40
KJ 100 100 100 100
FeCl, 200 200 200 200
MnS0, 400 400 400 400
Na,Mo0, 200 200 200 200
ZnS04 400 400 400 400
Ilpomvimutii azap, 2 18 — — -
I(oﬂuuecm(,io CYX0ll 20mo6oIl Ccpedvl 35 6,7 11,7 16,7
gupmor «Difcoy na 1 a, 2
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CrepuibHbIH Mel.

Nmeromuiicss B IpOJaKe MEJIKOPA3MOJIOTBHIA MEJI HACBIIAIOT B CTEPUIIBLHBIE
npobupku ¢ BaTHBIMU TpoOkamMu 1o 0,3 — 0,5 T U CTEpUIU3YIOT CYyXHM >XKapoM

1 wac npu 170°C.

CTepI/IJ'[bHaH BOAOIIpOBOAHAaA BOJAA.

BOI0MPOBOIHYIO BOY Pa3IHBAIOT B MPoOHpKH 1o 10 win 9 cM® i B KOJIOBI 110
50 1 100 cM®, 3aKpBIBAIOT BATHBIMU MPOOKAMH M CTEPHIN3YIOT B aBTOKIaBe 30
MunyT Tipu AaBiaeHuu 0,1 MIla wim B anmapate Koxa mpu 100°C mo 1 wacy 3

CYTOK ITOJIPSIJI.

Cpezu)I HAKOIINTCJIBbHBIC TJIA IlpO)K)KCﬁ.

Tabauua 7
Cpeovl nakonumenvHule 013 OPOIHCIHCell
Bapuanm Huepeouenmut Konuuecmeo

I'mroko3a (caxaposa) 80,0 cm”

1. HpoxxxeBas 3071a 50r
Tlpoxoxesast Boza (0,15 r/em”) 0 1000,0 cm®
JlpoxokeBol aBTOIM3aT 2,0 cm®

2. JpoxkeBast 3071a 50r
Cyc0 HEOXMEIEHHOE 10 1000,0 cm®
I'mroko3a (caxaposa) 80,0r
Kucnora mumonHas 60r

3. v 3
JpoxckeBoi aBTOIM3aT 10,0 cm
HpoxokeBas 3051a 50r

Bona

10 1000,0 em®

[IpurotoBnenHsle cpeabl aBTOKIaBupyroTcs npu 0,1

MIla B Teuenune 20

MHUHYT. MOFYT HCII0JB30BATHCA, KaK OCHOBA IJIS ardapru30BAHHBIX CPC.

[Tpr HEOOXOUMOCTH BHOCSATCS aHTHOMOTHKH.

Cpensl U1 aCKOCTIOPO0OPAa30BaHMSI.

Cpena I'opoaxoBoii 1JIs1 BbISIBJICHHUS CIIOP Y APOKIKEH.

CocraB cpeabl cienyromui (T):
[Tenrron
IToBapeHHas coiib
I'moko3a
Arap
Bona
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1,0
0,5
0,25
2.0
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Nuoraa BBogsAT emie 1 % MSICHOTO SKCTpaKTa.

Cpeny HeuTpanmu3yroT coaou (mutbeBoil) 1o pH 7,3, 10BOIAT 10 KUTIEHUS U
KUIISITAT JI0 T€X IMOp, MOKAa HE paciylaBUTCA arap, GUIbTPYIOT U Pa3iuBalOT B
poGHpKH 110 5 e’

CrepunusytoT npu u30osirounoM gasiaeHuu 0,05 MIla B reuenue 20 MuH.

AueraTHbiil arap ®@oyseJia.

Ha 1000 cM® mucTmmimpoBanHoii Bogsl 6epyr 5 r CH;COONa-3H,0 u 20 r

arapa. pH cpensl 1omKxHO OBITE 5 — 7.
ABToKnaBUpYIOT 15 MuH nipu 121°C.

Auerarnbiii arap Mak-Kaapu.

CH;COONa-3H,0 8,21
I'mroko3a 10r
KClI 1,81
JIpOKKEBOM IKCTPAKT 25T
Arap 150r

JluctunnupoBaHHas BOJia
ABToKnaBupyIOT 15 MuH nipu 121°C.

Cpena ¢ Apo:KeBbIM IKCTPAKTOM U TJIIOK030H.

10 1000,0 cm®

JpOXKKEBOM IKCTPAKT 50r
I'moko3a 50,0r
Arap 20,0T

JluctuiumpoBaHHas BOJa
AstoknaBupyrot 20 muH nipu 112° C.

AFapI/I3OBaHHaﬂ APOoXKIKEBaAsi BOAA.

10 1000,0 em®

TotoBsit, 106aBisist k 1000 cm® apoxokeBoii Bogsl 15 T arapa.

ABtoknaBupyroT 15 mun npu 121° C.

Cpena Crapkmn.
KZHPO4 1,0 T
CaCl, 0,05r
KH,PO, 0,25r
MgSO47H,0 0,25
Arap 200r

BonomnpoBoanas Bosa
ABtoknaBupyroT 15 mun npu 112° C.

10 1000,0 cm®

3
[Tocne crepunuzanuu 100aBisOT 6,0 CM™ STUIIOBOTO CIIUPTA.
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OsBomHol arap.

[IpenBapuTenbHO TOTOBST SKCTPAKT OBOIIECH IMyTeM aBTOKIaBUpoBaHus 10
MUHYT Tipy 112°C paBHBIX 4YacTell MPOMBITBIX U MEJIKO HAPE3aHHBIX MOPKOBH,
caxapHOW CBEKJIbI, OTYpIIOB M KapTOQess B YEThIPEX YacTAX BOJIbI, MOCIE YETO
IKCTPAKT OTGUIBTPOBBIBAIOT YePE3 TKAHb, OT)KUMAsl OCaIOK.

K 1000 cm® momyuerHoro sxcrpakra (4 % CB, pH 6,7) no6asmsior 20 T cyxux
npoxoxeit u 20 T arapa.

ABToknaBupyroT 15 mun nipu 121°C.

a)

m

)

a) 6) B) r
N

D @ g g@s
& | < B|@ 2
D qp

Puc. 16. Cnopuwi oposcacei.
a) cnopw Saccharomyces;
0) cnopw Debaryomyces uru Torulaspora;
6) cnopwl Zygosaccharomyces;
2) wusnosuonwvle cnopwl Pichia membranaefaciens;
0) camyprnosuonwle cnopwt Pichia spp. u Williopsis saturnus;
e) bobosuonsie cnopwr Kluyveromyces marxianus u Schizosaccharomyces spp.

A

@

&

I'mncoBblie 0J10KMH.

8 uacreit runca (2CaS0O4H,0) cmemmBaoT 3 4acTsMU BOJbI M TTOMEIIAOT
nacty B UuiauHApudeckue ¢opmbl U3 Oymaru win (Gonsru BeicoTol 3 — 4 cMm.
[ToBepxHOCTH THIATENBHO CriTakuBaroT. [locie 3acThiBaHUsI OJIOKH OCBOOOXKIAIOT
oT (opM, TTOMENIAIOT B BBICOKHE YallKu U cTepwin3yroT npu 110 — 120°C B
TEUYECHUE 2 4acCOB.

[lepen moceBOM B YallK¥ HAJIWBAIOT CTEPUIIHLHOW BOABI clloeM | cM win
pactBopa coaep:xkamiero 1 % mannuta u 0,5 % K;HPO,.

Ha cpepax mis cnopooOpa3oBaHus APOAOKH MHKYOHPYIOT MPU TEMIIEpaTypax
HECKOJIbKO MCHBIINX, B CPABHCHUH C ONTHUMAJIBHBIMU JIJIT BET€TaTUBHOTO POCTa —
B OosibIMHCTBE ciaydaeB npu 20 — 25°C. Bpemst uakyOanuu coctaBiseT 10 4 — 6
HEJIeNb MPHU eKEHEACTbHOM MUKPOCKOITMPOBAHUH.

Haumnaromue uccneaoBaTelid HEPEIKO 3aTPYAHSIOTCS OTIUYUTH ACKOCIIOPHI
OT BHYTPUKJIETOYHBIX OECIOJIBIX CHIOP (SHIOCTIOP) WIIM OT KPYIHBIX TJIO0YT KuUpa.
B Takux ciydasx MOXKHO MPHOETHYTh K OKpacke (M. "Okpacka cniop apoxkeii’).
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OcaeTtiieHue cpe.

OcBeTiIeHHBIE  KUIKHE, Aarapu30BaHHBIE WM  JKEJIATUHOBBIE  CPEIbI
HEOOXOJMMBbI B JUArHOCTUYECKHX HCCIEAOBAHMSAX M JUISl MOJYYEHHUS XOPOIIO
BUJIMMBIX ~TMPHU3HAKOB TIIYyOMHHOTO pOCTa U  HM30JHMPOBAHHBIX  KOJOHUMN
MHUKPOOPTraHU3MOB.

B psae cinydaeB mpo3padHylo Cpely MOXKHO MOJIY4YUTh, OTQUILTPOBAB €€ OT
ocagka yepe3 BaTy. Korma sToro ObIBaeT HENOCTAaTOYHO, CPENbI OCBETISIOT C
TOMOIIBIO GEIKOB KypHHBIX smi. J{ms oceraenns 500 cM® cpesl JOCTATOUHO
Oeyika OJHOTO sina. belok TINATEeabHO OTHEISIIOT OT JKEJITKAa M BCTPAXUBAOT C
paBHBIM 00BEMaM BOJIBI 10 OOpa30BaHUs I'yCTON MeHbI. B30UTHII 610K BRUIMBAIOT
B IIPEJBAPUTEIILHO PACIUIABICHHYIO U 3aTEM OCTYKeHHYI0 10 45 — 50°C cpeny.
[lepen BHeceHuneM Oenka mpoBepstoT 3HayeHue pH cpeabl v, eciny HEOOXOAMMO,
cpeny mnoamenaunBator g0 pH 7,0 — 7,3. Cpenmy c OenkoM TIIATEIBHO
NEPEMEIINBAIOT U MPOTPEBAIOT B KUIALIEH BOJSHON OaHe B TeueHHe yaca. benok
CBEPTBHIBACTCS U aJCOPOUPYET BCE B3BELIEHHBIE B cpene yacTulpl. Cpexy ObICTPO
OT(UIBTPOBBIBAIOT B TOPSIYEM BUJE UEPE3 BATy.

CuHTeTHYECKHE arapu3oBaHHbIE Cpellbl, BHECEHHE OelIKka B KOTOpbIE
HEKEeJIaTeNIbHO, OCBETIISIIOT ClleyromuM oopa3zaM. Cpeny, HATUTYI0 B XMMUUYECKUN
CTaKkaH, AaBTOKJIABUPYIOT M OCTABJLIIOT IIOCJIE CTEPWIM3ALUU B 3aKPHITOM
aprokimaBe Ha 10 — 12 4. [lpum TakoM MEQIEHHOM OCTBIBAHUU CpEIbl BCE
B3BEUICHHBIE YAaCTUIbl OCENAIOT Ha JHO. 3acThIBUIYIO CpEIy H3BIEKAIOT U3
CTakaHa, IMPO3PAYHYI0 YacTb CPEAbl CPE3al0T, MOMEMIAIOT B KOJOY W BHOBB
CTEPUIIN3YIOT.

IIuTaresbHBbIE Cpebl U YCJI0BHUS XPAHEHUE YUCTHIX KYJbTYP APOKKEH.

JlnurenbHOE MOJAEpKaHUE YMCTHIX KYJIbTYp MUKPOOPTaHHW3MOB, 0€3 MoTepu
aKTUBHOCTH M TPOU3BOACTBEHHBIX KadeCTB, HEOOXOAMMO KakK NpPU XPaHEHUU B
KOJUIEKLIUAX W TPOBEJCHUU HAYYHO-UCCIEIOBATEIbCKUX pPAOOT, TaKk U MpHU
DKCIUTyaTalluy B IIPOU3BOJICTBE.

OCHOBHOI 3ajayell MNpU XPaHEHUM YHUCTBIX KYJBTYpP IPOMBIIUICHHBIX
IITAMMOB MMKPOOPIaHHW3MOB B MY3E€WHBIX KOJUIEKUHMAX SBJIIETCS ITPaBUIIbHBIN
BBIOOp YCIIOBUU JUIsl COXpPAHEHUS! UX MPOU3BOJICTBEHHO LIEHHBIX CBOMCTB. OOIIEH
TEHJICHIIMEN TIPU ITOM SIBJISETCS MAKCUMAJIbHOE 3aMENJIEHUE BCEX KU3HEHHBIX
MPOLIECCOB, YTO TOCTUTAETCS PA3IMYHBIMU NpueMaMu. K1u3HeCrOCOOHOCTh KIETOK
Ipy 3TOM JOJDKHA ObITh coxpaHeHa. Kpome Toro, cnocoObl XpaHEHHUS KYJbTYp
JOJIKHBI OBITh IO BO3MOKHOCTH MEHEE TPYAOEMKHU U Ha/ICKHBI.

N3-3a paznuunii OMOJIOTUYECKUX CBOWCTB BUJOB HEBO3MOKHO MCIIOIB30BATh C
PaBHOLIEHHBIMH TMOJIOKUTEIBHBIMU PE3yJIbTaTaMU OJUH 00U crioco0 XpaHeHHs
Il Pa3HBIX KYJbTYp JpOXOKEW. DOJIBIION ONBIT 1O XPaHEHUIO KYJIbTYP
MHKPOOPIaHU3MOB, B TOM YHUCJIE U IPOXKKEH, HAKOIJIEH COTPYAHUKAMU KPYIHBIX
HAallUOHAJIBHBIX KOJUJIEKIIUH, B KOTOPBIX HMMEETCA BO3MOXXHOCTb INPOBEPATH U
OLICHMBATh pPa3Hble METOJbl XPaHEHHUS NPUMEHUTENBHO K IIMPOKOMY Habopy
JIPOKIKEBBIX OPTaHU3MOB.
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HaunGoiee mumpoko mpuMeHseMbIi CII0oco0 — 3TO MOJJEP)KaHUE KYIbTYp MyTeM
UX TEPUOJUYECKUX TMeEpeceBOB. B mocienHue nBa [OECATUIETUS MOJTYyYWIIN
pacnpocTpaHEHUE TaKKe€ METOJbl XPAaHEHHS MHUKPOOHBIX KYJIbTYp TIOJ
MUHEpaJIbHBIM MacjioM U JuoduibHas cymka. Tak Kak 3TH TpU MeEToJa
MIPUMEHSIIOTCS Y>KE MHOTO JIET, TO UMEETCS BO3MOKHOCTh CPABHUTEIBHON OLEHKU
UX MPUTOJHOCTH JJISI XpAHEHUS Pa3HbIX BUIOB JIpOxOKell. JIpyrue, MeHee mupoKo
UCIIOJIb3yeMble WJIM HEAABHO pa3paboTaHHbIE METOAbl MOXHO PEKOMEHIOBATh
JUIIh JJISE TIPOBEPKHM C 00S3aTeNbHBIM TyOJUpPOBAaHUEM KYJIBTYP, KOTOPBHIE
TIO/IJICPYKUBAIOTCS OOBIYHBIMH CTIOCOOaMMU.

Ilepnoauyeckue nepeceBbl.

OOBIYHO KYJBTYpPHI MOJJEPKUBAIOT, TIEPECEBas UX HA arapu30BaHHBIX Cpellax
B JIBOMHOW MOBTOpHOCTU. OpHA mpoOHpKa, KOTOPYIO IMOCJE 3aceéBa COBCEM HE
OTKpPBIBAIOT, CIIY>)KHUT KOHTPOJBHOM, a W3 BTOPOM IO MEpe HaJ0OHOCTU JEIatoT
OTCEBBI.

Yacmoma nepecesos.

Cpoku TiepeceBOB  OMNPENESIOT JUisi  OOJNBIIMHCTBA  KYJIBTYP JPOAOKEH
CKOPOCTBIO BBICBIXaHUsI cpelbl. OHa 3aBUCHUT OT TEMIEPaTypbl U BIAXKHOCTH
MOMEIICHHS, TJI€ XPaHAT MPOOUPKHU.

[IpomexxyTku MeXJy HepeceBaMd MOXHO YBEJIWYUTh 3a cuer Oojee
IJIOTHOTO 3aKYMOPUBAaHUSA MPOOUPOK U CHUKEHUS TEeMIEpaTypbl XpaHeHus. Tak,
UCIIOJIB30BaHUE MPOOUPOK C 3aBUHUYMBAIOIIMMUCS METATUIMUYECKUMHU KPBIIIIKAMU
BMECTO OOBIUYHBIX BaTHBIX MPOOOK MPEAOXPaHSET OT BBICYIIMBAHHS, HO XYXKe
o0ecreynBaeT 4YUCTOTY COXpaHSIEMbIX KyibTyp. [IpuMeHeHHe Ba3eIMHOBOIO
Maciia JJii  CHIDKCHHUSI ~ CKOPOCTH BBICBIXaHUSI KYJIBTYp TaKkKe HUMEET CBOU
HEJIOCTaTKH, O YeM peub OyneT uaru Huxe. [loaToMy Xopolio clieslaHHbie BaTHBIC
npoOKkK (WX MOXKHO CBEPXY 3aJIUBaTh MapauHOM) BCE K€ OCTAIOTCS JIYUYIIUM
CPEICTBOM 3aKpbIBaHUs POOUpOK. OHM 00eCTICYMBAIOT IOCTATOYHBIM ra3000MeH,
XOPOIIIO MPEIOXPAHSIIOT OT MUKPOOHOTO 3arpsiI3HEHUS U JIETKO U3TOTOBJISIOTCS.

Barnble mpoOku, ogHAKO, HE MPEJOXPAHSIOT KYJIbTYPhl OT 3apa)K€HUs HX
MUKOPHIBHBIMU Kiemamu (mites). s mpodUIaKTHKK MCIIOIB3YIOT CIICAYIOIIHIA
npuem. [lepen moceBamu uiu nepeceBaMu KyJIbTyp MPOOKY ClIerKa BBIIBUTAIOT U3
MPOGHPKU M HAHOCAT HA Hee KAILII0 pacTBOpa, coxeprkarero 10 T cyzemst, 50 cm®
riunepuna, 500 ecm® aTHIoBoro crmpra u 450 cM® BoIbL. 3aTeM MpoOKY BIBHTAIOT
B MPOOUPKY M HECKOJBKO pa3 MPOBOPAYMBAIOT €€, YTOObI CMOYHUTH BHYTPEHHUE
CTEHKH MNpoOupku. B pacTBOp MOXKHO 100aBUTh KakoH-1HOO KpacuTenb s
KOHTPOJISl PABHOMEPHOCTH CMAa4YMBaHUSI.

Temnepamypa.

Ecnu xpaneHue Benercs npu temneparype B npenenax 15 — 20°C, to nocne
nepeceBa MPOOMPKU cpaszy K€ IMOMENIAIOT B KOJUJICKIIMOHHOE IOMEIIEHHUE, 3a
UCKIIFOUCHUEM TEX KYyJIbTYp, KOTOpPBhIE TpPEOYIOT mJisi pocTta 0oJjiee BBICOKOM
TemriepaTyphbl. [lcuxpodunsHbie APOXIKA BBIPANTUBAIOT U XpaHAT mipu 3 — 4°C B
xonoauiabHUKe. [Ipyn HU3KOW TemmepaType Mocie MOSBJICHUS XOPOILIEro pocTa
MOXHO XPaHHUTh U BCE APYTUE TPONIKH.
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Cpeowi.
Bo MHOrux nabopaTtopusix U KOJUIEKIMSIX APOXIKU MOIIEPKUBAIOT U XPAHAT
Ha cycio-arape. bpIio moka3aHO, OJHAKO, YTO HA 3TOW CIIOXKHOW cpele IpHu
JUINTEJIbHOM XPAaHEHUU IMPOUCXOJUT HU3MEHEHHE (PU3HOIOTMUECKUX CBOWCTB,
XapakTEepHbIX JUIsI BHJA, 3@ CUET aJalTaluil Wid CcTa0uiIM3alluil MyTaHTOB. B
CBS3M C ATUM JUIsl XpaHEHMsI OoJiee NpUroJHA cpela CIEAYIOLIEro COCTaBa,
KOTOPYIO MCIIONB3YIOT JUIsl TOJIJIaHICKON KOJIeKIuu (B %):
Jlposokesas Boma  pH 5,8—6,0 1o 100,0 oM
I'mroxo3a 40T
Ilenrron 05r
JIns BUHHBIX JIPOXOKEUW IMPENIOKEHA Cpela, Ha KOTOPOM APOXKKH XOPOIIO
CHOPYJIUPYIOT U I0JTO XPaHATCS:
MopkoBb TepTas 125
Bona 1000 cM®

Hacroste 1 yac, noBecTu 10 KUNeHus,
KUMSATUTH 10 MUHYT,
oTQUIBTPOBATH Yepes Baty, pH 5.

Arap 30r
[TuBOBapeHHBIE NPOXOKU JydIlle MOIACPKHMBATh HA CyClIO-arape WU Cpele
cieayromiero cocrana (B %):

Cycno 3
JpoxKeBOi SKCTPaKT 3
[lenron 3)
['moko3a 1
Arap 2

Ha nposxokeBbIX W CHHUPTOBBIX 3aBOAaX, pabOTAOMIMX Ha Mejacce JyIs
XPaHEHUS MPOU3BOJICTBEHHBIX KYJIBTYP JIUIlE UCIOJIb30BATh CPEAY CIECIYIOLIETO
COCTaBa:

MemnaccoBoe cycio 5 % CB 100 cm®
Cononosoe cycio 12 % CB 100 cm®
Jpox:xeBoil aBTOMM3aT 2 eM’
Arap S5t

B HEKOTOPBIX KOJUICKLIMSIX IPOMOKH MOJJICPHKUBAIOT B KUJKUX cpenax (Cyciio
C IPOXKEBBIM aBTOJIU3ATOM, TIENITOHOM U TJIFOKO30M) ¢ mepeceBaMu uepes 4 Mec.

Xpaﬂeﬂne oA MUHEPAJIbHBIM MacCJIOM.

3anuBKa arapoBBIX KyJbTYp MHUHEpaJIbHBIM MAacJOM IIpeCIenyeT LElb
3a/1ep’KaTh BBICBIXAHUE U TEM CAMBIM YBEJIMYHUTh CPOKH MEPECEBOB.

HaubGonee npuronHo mis 3aquBKU KYJIbTYp JpOXKEH BBICOKOOUUILIEHHOE
MEIMIIMHCKOE Ba3eJIMHOBOE Macio mIoTHOCTHIO 0,8 — 0,9. Macno cTepuiausyroT B
aBTOKJIaBe B TeueHue 1 4 npu 121°C, a 3arem nporpeBaroT sl yAaJleHus BIIaru B
CyluniabHOM 1Kady npu Temieparype He Boiiie 150°C uiaum BbIIEPKHUBAIOT MPU
KOMHATHOU TemIiepaType He MeHee 2 — 3 JHEH.
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JpoxoKky BBIpAIIMBAIOT HA CyCllO-arape WM JPYrod cpeie, BHIOpaHHOM yis
XpaHEHHUS.

Cpeny TrOTOBAT B MpoOMpPKAX TakUM O0Opa3oM, YTOOBI CTOJOMK ObLI
JIOCTAaTOYHO BBICOKUM, & CKOC HEOOJIBIIUM.

Uepes 4 — 6 cyTok, Korja IITPUX XOpOHIo cPOopMUpPYETCs, KYJIbTYpPbl
3aJIMBAIOT MAacJOM TakKUM o0pa3oM, 4YTOObI CJOW €ro HaJl BEpXHUM Kpaem
arapoBoro kocsika He mnpeBbiman 1 cm. [locie 3amuMBKU KyJIbTypbl XpaHAT B
BEPTHKAJIBHOM TIOJIOKEHUU JIMOO TpH KOMHATHOW TemmepaType, b0 B
xonoauiasHuke pu 4 — 6°C.

[lepeceB nposokel U3-TI0JT Ba3eJIMHOBOTO Macliia MPOU3BOISAT OJAWH pa3 B TOI.
JIns 1mepeceBOB HCHOJB3YIOT CBEXHE KOCAKM TOM JK€ Cpenbl, Ha KOTOPOU
KYJbTYpPbI XpaHUIUCH.

OnBIT MHOTHX KOJUIEKIIUI CBUIETEIBCTBYET 00 YCIEIIHBIX Pe3yJbTaTax 3TOro
croco0a XpaHEHUs JIPOXKKEBBIX KyJIbTyp. JJisi BUHHBIX APOAOKEH, B YaCTHOCTH,
ObUIO TOKAa3aHO, YTO NPU XPAHEHHH O]l Ba3€JIMHOBBIM MACJIOM C IEepeceBaMH
naxe uepe3 2 — 4 roja OHM HE TEpAOT OpPOJMIBHBIX CBOMCTB M XOPOIIO
BbDKHUBAIOT. MIMEIOTCS yKa3aHUS Ha COXPAHEHUE >KUBBIX KIETOK IPOAOKEH MOJ
MaciioM 70 10 et u 6osee 6e3 nmepeceBoB.

K HegocTaTkaM 3TOro MeTojia XpaHeHHs! CIIEAYET OTHECTH CIEAYIOLIHE:

1) mpu nmepeceBax Maciio CMEIIUBAETCA C MHOKYJIATOM, U IITPUXU MOTYHArOTCS
Xy’K€ OOBIYHBIX;

2) Macio pa3OphI3rUBAaeTCA MPH OOKUTAaHUU TETIM M OT 3TOTO BO3HUKAET
BO3MOXKHOCTh HH(QHUIIMPOBAHUS TIOMEIICHHS,

3) Tpebyercs cnenuanbHas OYMCTKA UCTIOIB30BaHHBIX IPOOUPOK OT MACIa;

4) mpu cTepuiau3allMd Macja BBICOKUMHU TEMIIEpaTypaMH B HEM  MOTYT
00pa30BBIBATHCS TOKCHYHBIC U APOXOKEH BeEIIecTBa.

C yyeToM BCeX NPEUMYIIECTB NPHU JOCTATOYHOM OIBITE NEpPCOHANAa U
OpaBWIbHOM  opraHu3anuu  paboOTel B JIaDOpaTOpUH, MEPEUUCICHHBIMU
HEJI0OCTaTKaMU MOKHO TIpeHeOpedn. ***

JInopuwmsanusi.

JImopunuzanmenr Ha3bIBAIOT TPOIECC BBICYIIMBAHUS MO BaKyyMOM U3
3aMOPOKEHHOTO  COCTOSTHUSI.  TexHWKa  JUOQWIM3AlMd W XPaHCHUS
JTMOPMIM3UPOBAHHBIX KYJIBTYpP CHJIBHO BapbUPYeT B pa3HBIX JabOpaTOpHsIX.
Bapuanuu kacarorcs cpeq U CPOKOB BhIpAIIMBAHUSI, TPUMEHEHUSI CYyCTIEH3MOHHBIX
KUJKOCTEW,  TeMmmepaTypbl  3aMOpPaKUBaHHUs,  YCJIOBUM  XpaHEHUs U
BOCCTAHOBJICHUSA KYJIBTYP.

Hpoxoku, moaiexamye JUoQUIN3aiuy, BBIPAIIUBAIOT B  ONTUMAJIbHBIX
YCJIOBUSIX Ha cpefax, HE CIUIIKOM OOOTalleHHBIX MUTATEIHHBIMU BEIIECTBAMHU.
Hns oot nenu npurogHa cpena CaOypo WM TIFOKO3OIENTOHHAS CIEAYIOIIEro
coctaBa (B %):

['moko3a 1,0
[lenron 1,0
MsicHol u npoxokeBoit skcTpakTel mo 0,5
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NaCl 0,5
K,HPO, 0,3
Arap 2,5

Jpoxoku BBIpAIIMBAIOT W Ha cycio-arape. M3 2 — 5-CyTOUHBIX KYJBTYp
TOTOBAT TYCTYIO CYCIEH3UI0O B CIHEIHUAIbHBIX CYCIIEH3UOHHBIX >KHUJKOCTSX,
coJieprKallliX 3alMTHBIE BEIIECTBA, KOTOPhIE MOXKHO Pa3/IeTUTh Ha TPU CPYIIIIHL:

1) KOJUIOUAHBIC Cpelbl JKUBOTHOTO, PACTUTEIBHOTO M  MHUHEPAIbHOIO
MIPOUCXOXKJICHUS, TAaKWE KaK CBIBOPOTKA KpPOBW, IUTa3Ma, MKEIaTHHA, CHSTOE
MOJIOKO, arap-arap, Tejib THApaTa OKUCH aTFOMUHHMS | JIp.;

2) cpensl ¢ yrineBomamu (dame Bcero 10%-HbIM pacTBOp caxaposbl) H
MPOYKTaMHU THAPOJIH3a OCIIKOB — MENTOHOM M aMHHOKHCIIOTAMU;

3) CIOKHBIC Cpe/bl, B COCTAaB KOTOPBIX BXOAST BEIECTBA, 00pa3yrolinue Kak
KOJUIOWHBIC, TaK U ICTUHHBIE PACTBOPHI.

Xopomme pe3ylbTaThl IMOJYy4YeHBI B rojutanjackod kosutekuun (CBS, .
HenbdT) m0pU HUCHONB30BAHMM B KAueCTBE 3alllMTHOM Cpeabl pacTBOpa,
conepxkarero 7,5 % wHo3uta, 2 % riayramara Hatpus U 5 % pexcrtpuHa. pH
Takou cpenbl JoBoaAT 10 7,0 ¢ momornisro NaOH.

Huxe npuBeeHs! 2 BapraHTa CIOKHBIX 3aIIUTHBIX CPE]I.

Bapuanm 1
Kemarnna, % 1
JpoxxKeBOU IKCTpakT, %o 1
I'moxo3a, % 0,5
AckopOuHOBas kucnora, % 0,25
JuctrimmmpoBaHHas BoJia o 100,0
pH 55
Bapuanm 2
Ilenron, T 15
BBIUbSI CHIBOPOTKA, CM" 100
Caxapoza, r 30
JlucTuiimpoBaHHas Boja, oM 200
Ucnons3oBanne 10 — 20 %-oro pacTBOpa caxapo3bl JaeT XOPOIIYHO

BBDKMBAEMOCTh Cpa3y Mociie JUOPWIM3AIMU, HO TPU JITUTEIBHOM XpaHEHUU
YKU3HECTIOCOOHOCTh JPOXOKEM PE3KO CHUXKAETCS H3-3a BBICOKOM OCTATOYHOM
BJIQYKHOCTH MaTepuala.

BaxkHpIM MOMEHTOM B mpoliecce JHOPMIN3alUKU SBISCTCS 3aMOPAKUBAHUE
cycneH3uu. Jisa apoxoken npu auoduin3anid 00bIYHO IPUMEHSIOT OXJIKICHHE
or [J30°C mo O70°C, omnako Temmeparypa okojo [115°C, crmocobcTBytomas
MEJIJIECHHOMY 3aMOpPaKUBAHUIO, JAaeT HAWIy4lllde pe3yiabTarhl. ECTh yKazaHuUs
TaKK€ Ha YCIICNTHOE WCIOJb30BAaHUE PEKUMA OBICTPOTO 3aMOPAKUBAHMS
JIpOXOKEW mpu TeMmmepaType cMmecu cyxoro Jpaa u coupra [78°C wu
CBEpXOBICTPOrO 3aMOpPaXKUBAHUA B )KUIKOM azote pu  [1196°C.
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3aMOpPOKEHHBI MaTepuan He JOJDKEH OTTauBaTh B MPOLIECCE BBICYIIMBAHUA.
[IpoAOIKUTENBHOCTh  BBICYIIMBAaHWS  MEHAKOT B 3aBUCUMOCTH  OT
oOpabaTbiBaeMOro marepuaia, €ro oObeMa, cOocTaBa 3alllUTHOM Cpeabl U
UCIIOJIb3yeMol ammapaTypbl. Uem wMenbue KpUCTauibl, OOpa3oBaBIIMECS MpU
3aMOpaXMBaHUU, TEM OBICTpEE MPOXOAUT BhICymIMBaHUE. OcTaToOYHAs BIAKHOCTh
CKa3bIBaCTCS HA COXPAHEHUU CBOMCTB JHOMUIM3HUPOBAHHBIX IPOAKEH MU Ha
MPOJIOJKUTEIBHOCTH MOCHEAYIOIIETO 170:¢ XpaHEHUs 0e3 MOTEPU
KU3HECTIOCOOHOCTH.

Cpazy e moclie OKOHYaHUs Tpoliecca JHOPUIN3ANUN BaXXHO OMPEIACIUTh
KU3HECTIOCOOHOCTh 00pabOTaHHOUM KyNbhTYpHI, a B Clydae, Korjaa Oblia M3BECTHA
KOHIICHTpAIIUsl KUBBIX KJIETOK B HMCXOJIHOM CYCHEH3MHM, MOXXHO YCTAaHOBUTH U
MPOIICHTHOE OTHOIIEHWE OCTABIIMXCA WBBIMHU OT HAYaJIbHOTO KOJUYECTBA
KJIETOK.

PeakTuBanuio J1MOGUIN3UPOBAHHBIX KYJIBTYp MPOU3BOJAT MyTEM IepeHoca
yacTH maTepuaia JM0O0 cpa3y e B KUAKYI0 MUTATEIbHYIO Cpely, JTu0O0 MyTeM
MPEABAPUTEIBLHOTO 8-4aCOBOTO BBIAEPKUBAHMS B JAUCTUJUIMPOBAHHOW BOJE C
MOCJEAYIOIINM MIEPECEBOM Ha CyCIIO-arap.

3anasHHBIC aMITYJIbI C JTHO(PMIM3UPOBAHHBIMU KYJIBTYpaMU XPaHSAT B TEMHOTE
IIpU KOMHATHOM TeMHepaType WIM B XOJOJIWIbHHKE C¢ Temreparypoil 4 — 6°C.
[locnennee npeanoyTUTENbHEE, OCOOCHHO ISl APOXKIKEH C BHICOKOM OCTaTOYHOU
BJIAJKHOCTBIO Marepuania.

HUtoru 19 — 20-meTHero XxpaHeHUs: KyJabTyp ApOXoKerd — mpeactaButeneit 17
POAOB, BCEro 557 MITAMMOB — B IOJUIAHJCKON KOJUIEKIIMU MO3BOJIMJIM YCTAHOBUTD
Pa3HYI0 MPUTOAHOCTH ATOTO METOAA XpaHEHUS sl OTACIBHBIX BUIOB. Jpoxxku ¢
MEJIKUMH KJIETKAaMHU U acKocIopaMH Takue, Kak Pichia, Hansenula u Debaryomyces,
MOKAa3aJu XOPOIIyI0 BEDKUBAEMOCTbh, @ KPYITHOKJIETOUHBIE CIa00CTIOPYIUPYIOIINE
WM HECIIOPYJIMPYIOIINE IPOXKUA poaoB Saccharomyces, Kluyveromyces, Dekkera u
Brettanomyces BEDKHUBAJIN XYK€.

Takum 00pa3oM, ¥ TOT HMIMPOKO MPUMEHSIIONIUICS ceiiuac METO/ XpaHEHUs
MUKPOOHBIX KYJIBTYP HE CJIEIyeT pacCMAaTPUBATh KaK YHUBEPCAIbHBIN, OJIMHAKOBO
TIPUTOIHBIN JIJI1 PA3HBIX BUIOB JPOKKEH.

MeTtoabl KPHOTC€HHOI'O XpaHCHUS.

3amMOpaXMBaHHWE JAPOAOKEH MPOBOIAT NPH Pa3HbIX PEKHUMAX, BKIIOYAS
temriepatypbl oT [110°C go [J196°C wm pa3nuuHble CKOPOCTH OXJIAXKIACHUS.
VYCcTOMUMBOCTD JIPOXIKEH K TOBpEXIAOMUM 3(PdexkraMm mnpH 3aMOpakMBaHUU
MOBBIIIACTCA TPHU J100ABICHUM 3alMTHBIX BEIIECTB: TJIMIEPHUHA, caxaposbl,
WHO3UTa, JUMETUJICYIb(OKCHIA, TOJUITHICHIJIUKOJIS.

B amnyny o6bemoMm 1,2 mi BHoOcAT 0,2 MJI CYCHEH3MHM KJIETOK APOAOKEH U3
cTanuoOHApHOH (a3sl (HauanbHas KoHientpaums knetok 10° — 10° kmerox/em®),
0,5 cm® 10 %-oro pacTBOpa IIIHLEPHHA, 6 %-0r0 HHO3HTA MM APYTOTO 3allUTHOTO
BelIeCTBa. AMITyJBl 3allauBalOT W TOMEMIAIOT B JKUJIKOCTHO-(a30BBIN
pedpmxeparop ¢ temmneparypoit [170°C co ckopocThio oxnaxaeHus 1 — 2,5°C B
MUHYTY B 30HE KpUTHUECKUX Temriepatyp — ot [15°C nmo [135°C. 3amopoKeHHbIE
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MUKpPOOPraHU3Mbl XpaHAT B JKUAKOM a3oTe npu [1196°C B MeTaInyecKHux
KOHTEHHEpax WM CTEKJSIHHBIX  JAbproapax. CyllecTBYIOT  KOHTEHHEpPHI-
pedprxepaTopsl pasHOro o0beMa:

1) 10 n Ha 250 ammyn ajsi KpaTKOCPOYHOTO XPaHEHHUSI B AKCIIEPUMEHTAIBLHOM
pabore;

2) 35 nmua 900 aMiTys1 B KaHUCTpPaX;

3) 185 nua 12 000 ammy: wiax 1000 mtamMmmoB B 12 MOBTOpEHUSAX.

Jis  ObIcTporo OTTaMBaHUS aMIyJbl TOTPYKAlOT B BOASHYIO OaHIO C
temneparypoit 35 — 45°C na 2 muH. [Ipu 3TOM HE0OXOIUMO 3aIIUTUTH TJla3a OT
BO3MOYKHOTO B3pbIBa HEIUIOTHO 3alasHHBIX ammyls. BpiceB Npou3BOAAT Ha
OoraTyio MUTaTEIbHYIO CPELY.

TpexiieTHEE XpaHEHNE TUBHBIX APOXKIKEN B JKUJIKOM a30T€ IMOKA3AI0 XOPOLITYIO
UX BBDKMBAEMOCTb 0€3 N3MEHEHUs LIEHHBIX TPOU3BOJACTBEHHBIX CBOWCTB.

XpaHeHne Ha agcopOeHTax.

B kadectBe ancopOEHTOB HMCHOJIb3YIOT MOYBY, MECOK, KAOJWH, CHUIIMKArelb,
BaTy © (UIBTPOBAIbHYIO Oymary. OTOT CHOCOO XpaHEHUsI HE HUMeeT
pa3pabOTaHHOW  CTaHJAPTHOM  TEXHWKU. BbICOKas  BBDKMBAEMOCTh U
dbu3nonoruyeckasl akTUBHOCTh O0OECIEUMBACTCS MPH XPAHEHUU JPOAOKEH B
CUJIMKArese, COACPIKAIIEM Pa3InYHble MUKPOAJIEMEHTHI. J[ByXCYyTOUHBIE KYJIbTYpPbI
JIPOXKEH, TIOJydeHHbIE Ha CUHTETUYeCKOM cpese ¢ 1 % mapaduHa Ha Kadaikax,
cmemmBanu co 150 cm® CTEPUJIBHBIX IIAPUKOB CHIIMKArelss U OCTAaBISUIA B
tepmocTate nipu 32°C Ha 24 4. Yepe3 cyTku onpenensnu pH cpenbl u goBoaunu
npu HeoOxomaumoctu 10 7 — 8. 3areM KyJbTypaJlbHYIO >KHIKOCTb CIIHMBAJIH,
HIAPUKU CHJIMKAreNsl C JApOXOKaMHM NMOMEIIAIM B CTEpWiIbHbIe 4amiku lletpu u
BBICYILIMBAJIA B SKCUKATOPE MPHU MOHWKECHHOM JABJICHUM B T€YEHHUE 5 — 6 CYTOK.
[Tocne BBICymIMBaHUA KYJIbTYPBl JPOXOKEH XpaHWIM B TEUEHUE Toja IMpHU
KOMHATHOM TEMIIepaType B 3alasHHbIX CTEKJISHHBIX aMmmyJiax IpU J1aBICHUU
13,33 klla. [ns peaktuBamuu 200 Mr MIApUKOB CHJIMKAreiass HW3MeENbyald B
dbapdopoBoii cTymnke, MOPOIIOK MEPEHOCHIIA B 3 — 5 MJI CTEpHIIBHOM BOJBI U TIOCIIC
KPaTKOBPEMEHHOTO BbIICPKUBAHUS JI€JIaN BBICEB HA MUTATEIBHYIO CPELY.

Onucan cnoco0 XpaHEHUs JPOXKEBBIX KyJIbTYp Ha BaTe€ M IOJOCKaX
dbunbTpoBasibHOM OyMaru, B 10 %-HoM pacTBope caxapo3bl B TIOUBE.

XpaHeHue KYJbTYP BUHHBIX IPO:K:Keil B BH/ie CIIOP.

Ha cycnoBpIX cpemax BUHHBIE IPOXKH IUIOXO CHOPYIUPYIOT H OBICTPO
ormuparoT. B. B. AOpamoBuueM OblT pa3zpaboTaH METOJ MOJYYEHUS AKTHUBHO
CHOPYJUPYIOMINX KyIbTYp TSl TUTETFHOTO XPaHEHUS UX B COCTOSIHUU CTIOP.

JpoxokeBoil ocajiok U3 COpOXKEHHOTro cycia mepeHocar Ha 2 — 3 %-Hblid
rojonHbIi (BoaHblid) arap, rae 60 — 80 % kierok oOpa3ytoT cmnopsl. [poxxu
COXPaHSIIOT >XKM3HECTIOCOOHOCTh Ha JTOM cpeje 10 JBYX M Oosiee JieT. DTUM
cocobom Obuto TpoBepeHo 18 pac BuHHBIX Apoxokei. [logaBmustomiee
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OOJBIIMHCTBO MPOBEPEHHBIX KYJIbTYP BBI3BIBAJIO aKTHBHOE OpoxeHue uepes 1,5 —
2,2 roja XpaHeHHUS.

H. U. Bypesaa npemioxuna uisi BUHHBIX APOXIKEH CIocoOd XpaHeHus 0e3
NOTEepU HUX OCHOBHBIX TPOU3BOJICTBEHHO IIEHHBIX CBOWMCTB (PHEPIHUH
Pa3MHOXKEHUS W JIbIXaHHS, OpOJMIBHON aKTUBHOCTH, KHCIOTOYCTOWYMBOCTH,
CIIUPTOYCTOMYUBOCTH) MIyTEM YEPEAOBAHUS TIEPUOJIOB AKTUBHOTO Pa3MHOKEHUSI U
npeObIBaHUS B COCTOSIHUU CIIOP.

Hpoxoku mpeABapuTenbHO BhIpamuBaioT 48 4 Ha cpene ¢ 5 % (mo oobemy)
aBTOJM3aTa TMUBHBIX Jpoxked u 2 %  TIIOKO3bl, TMEPEHOCIT A
copooOpa3oBaHus Ha W3MEHEHHYIO cpenmy Amamca (2 % arapa + 0,14 %
YKCYCHOKHCIIOTO Hartpusi), 3ateM 10 cytok BelaepxkuBaror npu 15°C, a i
JUTUTEIBLHOTO XPAaHEeHHUS MEPEHOCAT B omenieHue ¢ temmeparypoit 10°C. Uepes 9
— 10 Mec. IpoxKu MEpPEeBOAST B AKTHUBHOE COCTOSIHHE, 3aceBas CIOPOBBIM
MaTepuaioM KoiObl co cpenoit, conepxaieit 18 — 20 % caxapa (pH 2,7—3,0), a
10 OKOHYAHUHU OPOXKEHUSI — B HOBYIO CEpHIO KOJIO, Cpe/ia B KOTOPBIX COACPIKUT 28
— 30 % caxapa (pH 5,5). OTu nepeceBbl 3aHUMAIOT MPUOJIMUZUTEIBHO 2 MEC.,
MIOCJIE YETO APOXKKU BHOBb IEPEHOCSAT HA TOJIOAHBIN arap.

XpaHeHHe MUKPOOHBIX KYJbTYP 10 BaKyyMoM (memoo Copoennu).

Hebob1ioe KOIMYECTBO IPOXIKENW C arapoBOil Cpelibl BBOJIAT B MaJIEHbKYIO
npoOUpKY, KOTOPYIO 3aKphIBalOT BaTHOM mpoOkoil. [IpoOupky nomMemniaror B
Oosee KpymnHYyI0 MpoOUpPKy U3 TYroIUIaBKoro crekia. Ha gHo ee mpensaputenbHO
BHOCSIT HECKOJIBKO CTEKJIIHHBIX Oyc U kpuctauioB KOH. [Ipo6upky 3akpbiBatoT
PE3MHOBOM MPOOKOW CO CTEKJIIHHOM TpyOKOM, uepe3 KOTOpYH MpPOU3BOMAST
oTKauky Bo3ayxa a0 1,3 — 6,6 klla. TpyOky 3anauBatot napadunom. [IpoOupku
XPAHAT IPY KOMHATHOM TEMIIEpaType.

XpaHeHne KOJLUIEKIHOHHBIX KYJIbTYP APOKKEil B JHCTHIINPOBAHHOI Boxe (Memod
Kacmennanu).

Ipobupkr ¢ 8 — 10 cM® CTepHIBHON AMCTHITMPOBAHHON BOIBI 3aCEBAIOT
OOJBIIMM KOJMYECTBOM MHOKYJISITA C TIFOKO3HOTO MJIM CYCJIOBOrO arapa u XpaHsT
npyu KOMHATHOM Temmepatype. [lo mepe ucnapeHuss BOAbl €€ T00ABISIIOT B
npoOupku. XKu3HecnocoOHOCTh APOAIKEN COXpAaHIETCS B 3THX YCIOBHUAX 0 ABYX
ger u Oonee. OCHOBHBIM YCIOBHEM YCHEIIHOIO XpPaHEHUS JAPOAOKEH B
JUCTUJUTMPOBAHHOMN BOJIE SIBJISIETCS OOMIIbHBIN MHOKYJIAT.

OTOT cmocod OKa3aics HEMPUTOJIHBIM MJisi TaKUX CJIa00CHOPYIUPYIOITUX
IpOXOKeH, Kak Hanseniaspora, Endomycopsis, Nematospora, ¥ HEKOTOPBIX
Saccharomyces.

XpaHeHne B MAHHHUTE.

[Ipenaraercst crmocod XpaHeHHUsT IPOXOKEH B aKTUBHOU (hopMe, IIPH KOTOPOM
YUCTYIO KYJIbTYpYy CcycneHaupyroT B 10 %-HOM pacTBOpe MaHHHMTA, UTPAIOIIETO

66



pPOJIb OCMOTHUYECKOTO cTrabmnuzaTopa, ¢ gobasienuem 0,2 % P-dpenundtanona B
KauyecTBE OAKTEPUIIMIHOTO areHTa.

[Ipn koHueHTpanuu Omomacchl apoxoker 1,0 — 2,5 - 10® knerox/cy® u
teMneparype xpadenus 25°C rapaHTHPyeTCs COXPAaHEHHE CBOMCTB APONOKEH B
TEYEHHE TO/a.

Xpane}me MaTOYHBIX X.J'IeﬁOl'[eKaprIX H CIIHPTOBBIX )IpO)K)KQﬁ.

MatouHble TpoXKxKHU, 00Jaat01Ie BHICOKOW (PepMEHTATUBHON aKTHUBHOCTHIO,
CTOMKOCTHIO M  MHKPOOHMOJOTHYECKOM  YHUCTOTOW, TPOSBIAIOT  XOPOIIYIO
YCTOWYMBOCTh MNpU XpaHeHuU. Ho pgake HE3HAYUTENbHBIE OTKIOHEHUS OT
TpeOyeMbIX IMOKa3aTenaeil MPUBOAAT K OBICTPOM MOTEpEe aKTUBHOCTU KYJIBTYPHI.
Jns xpanenns matounsix apoxoker UK m EUK B Buzie Moiioka ycTaHaBIMBAIOT MO
nBa COOpHMKA W3 HEpKaBEIOMIEH CTaJd, 4YTOOBI CO37aTh YCJIOBHS WX
MONEPEMEHHON MOUKHM U TPOPUIAKTHIECKOT0 peMOoHTa. COOPHUKU JOJIKHBI OBIThH
CHA0XKEHbl MEIIAJIKaMH, OXJKIAIOIMUMH CHCTEMAaMH, yKa3aTelIsIMU YpPOBHSA W
BBIHOCHBIMH TepMoMeTpamu. llpu MoHTaxke cOOpHUKOB IPENYCMaTPUBAOT
BO3MOXXKHOCTb ~ CaMOCTOSITEIbHOM  NPOMBIBKM M MPOIMApKU JIIOOOro yyacTka
TpyOOIIpoBO/a B JIFOOOM HaIlpaBJICHUHU, B TOM YHCJIE U HA BBIMYCK B KAHAJIU3ALIUIO.

3a TEXHHUYECKHM COCTOSHHEM KOMMYHMKAILMH, 3MEEBUKOB M BCEH 3alOPHOMN
apMaTypbl MATOYHOT'O OT/EJIEHUS JOJKEH ObITh CTPOTUIN HaA30p.

Jig crabunuzanuu U yJaydlleHHMs] UCXOJHBIX IOKa3aTelell KyJlabTypbl Npu
xpanenun npoxckeid UK pexkomenayercs ucnonb3oBaTth 100aBKU M3 pacyeTa Ha |
KI' [IPECCOBAHHBIX APOKKeH (Tab.. 8).

Taoanma 8
Cmabunuzamopvl mamounwix opoxcyceis YK
Cpoku xpanenus Tosuposka,
MOJI0Ka, Ilpenapam /ic2)
(cymxu) (/2
10 NaCl 17
KH,;PO4 40
WIH
20 KBr 2
WIH
HU3UH 0,05
copOMHOBAas KMCJIOTA 2
30 W
OMOMMIIUH 10

Ha BopoHEXCKOM JIpOoXKEBOM 3aBOJIE CMOHTHUPOBAH CIICIIMATBHBIN COOPHUK-
TEepMOCTAaT, CHaOXKEHHBIN O0apOboTepoM M oxyaxaaromen pyodamkoil. K cycnensuu
XpaHSIIIMUXCA JAPOXOKEeH J00aBISIOT pacyeTHOE KOJMYECTBO MeENacchl MpHU
temrnepatype 10 — 12°C, BwimepxkuBaoT 2 — 3 4 0 BO3HUKHOBEHHS CIabOro
CIOUPTOBOIO OpoKeHHs, 3aTeM oxJaxzaaloT a0 1°C u XpaHsAT NOpu 3TOU
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temriepatype. KousektuBabie Toku CO,, BRIIETSIOMUECS B TPoIecce OpOKEeHMS,
yIEPKUBAIOT IPOKKH BO B3BEIIICHHOM COCTOSIHHU.

CycneHn3uro i 3aceBa MOKHO 110/1aBaTh HETIOCPEACTBEHHO M3 TEPMOCTaTa, B
KOTOPOM co3jaercsi m3bbiTounoe masierme 30 klla (0,3 kre/cm®), mosrtomy
TEPMOCTaT JIy4Yllle YCTaHABIMBATH B  HETMOCPEACTBEHHON  OJM30CTH K
TPOMOKEPACTHIILHBIM aIlliapaTaM.

KyabTypaJjibHbIe CBOMICTBA.

K xynbTypaiabHBIM, WM MAaKpOMOP(OJIOTHUECKIM, CBOMCTBAM OTHOCSITCS Xa-
paKkTepHble OCOOEHHOCTH POCTAa MUKPOOPTraHW3MOB Ha IUIOTHBIX M JKHJKUX MHTA-
TENbHBIX cpefax. lIpy u3ydyeHMH KyJIbTypaJbHBIX CBOMCTB JPOXOKEN U
JPOXKENOIOOHBIX T'pUOOB BIOJHE MPUMEHUMBl TEPMUHBI U OINpEAeNCHUs,
UCIOJIb3yeMble B OAKTEPUOJOTMH  JUIsl  XapaKTEPUCTHKHM  OCOOEHHOCTEH
OaKTepuanbHOIO POCTA.

PocT Ha mJI0THBIX cpeaax.

Ha moBepXHOCTH TUIOTHBIX MUTATEIBHBIX CPEJ B 3aBUCHMOCTH OT IIOCEBA
MUKPOOPTaHU3MBI MOT'YT PacTH B BUJIC KOJIOHHUH, IITPUXA WM CIUIONTHOTO Ta30Ha.

Kononuelt Ha3bpIBalOT H30JMPOBAHHOE CKOIUICHHE KJIETOK OJHOTO BHJA,
BBIpOCIIIee B OOJIBIIIMHCTBE CIIy9aeB U3 OJHON KIICTKH.

B 3aBuCHMOCTH OT TOTO, T/Ie Pa3BUBAIUCH KJICTKU (HA MOBEPXHOCTH TUIOTHOU
MUTATEIPHOW Cpeabl, B TOJNIIE €€ WJIA Ha JHE COCyla), pa3IndyaroT
MIOBEPXHOCTHBIC, TNTyOUHHBIC U JOHHBIC KOJIOHHUH.

OOpazoBaHuEe 1OBEPXHOCMHLIX  KOJOHUN — Hauboliee  CyIIeCTBEHHas
O0COOCHHOCTh POCTa MHOTHX MHMKPOOPTaHM3MOB, B TOM YHCJIE M JPOXOKCH, Ha
wiotHoM cyOctpare (Puc. 17, 18). Takuwe KOJOHHM OTJIMYAIOTCS OOJIBIIAM
pasHooOpasueM. [Ipy X ONMMCAaHUM YYUTHIBAIOT CIICIYIOIIHE TPU3HAKH:

¢opma — oxkpyriasi, ameOOBUIHAS, HETIPABUIIbHAS, PU3OUIHAS U T.]I.;

pazmep (Ouamemp) — U3MEPAIOT B MAJUTUMETPaX; €ClId pa3Mephbl KOJIOHUH HE
MPEBBIIAIOT | MM, TO X Ha3bIBAIOT TOYCUHBIMH,

nosepxHocmsy — TIaJIKasl, mepoxoBaTas, 00po3auaras, cKiaadaTasi, MOPIIUHU-
CTasl, C KOHIICHTPUIECKUMH KPYTaMH WJIH PaJHalIbHO UCUCPUCHHAS,

npoghunb — MIOCKUH, BRITYKIIBIN, KpaTepooOpa3HbIii, KOHYCOBHUIHBIN U T.1I.;

O11ecK U NPO3PAYHOCMb — KOJIOHUS OJiecTsIas, MaToBasl, TyCKJIas, MyYHHCTas,

IpO3payvHasi;
ysem — OeclBeTHas (TPsA3HO-O€NIbIe KOJOHUW OTHOCST K OECIIBETHBIM) WJIU
NMUTMEHTUPOBAaHHAsT — Oemas, >KeNlTas, 30JIOTUCTas, OpaH)KeBas, CHPCHEBas,

KpacHasi, YepHas U T.1.; 0c000 OTMEYaroT BBIJIEJIIEHNE TUTMEHTA B CyOCTparT;

Kpaii — pOBHBII, BOJIHUCTBIN, 3y0OUaThlii, 0axpoMyaTsli U T. [I.;

cmpykmypa — OTHOPOAHAsI, MEJIKO- WJIM KPYIHO3EpHUCTAas!, CTpyHyarast u T.1.;
Kpail U CTPYKTYpy KOJIOHMH ONPENEISAIOT C MOMOLIBIO JIyNbl WM IPU MaJoM
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YBEIMYEHUH MHUKpockomna. Jlns storo 4amky Iletpy nmomemaror Ha CTOJMK
MHUKPOCKOTIA KPBIIIKON BHU3;

KOHCUcmenyuss — OINPENENseTCsl NPUKOCHOBEHUEM K IMOBEPXHOCTH KOJOHUU
neTieil; MOXET JIeTKO CHUMAaThCsi C arapa, OBbITh IUIOTHOM, MSATKOM WU
BpacTalollel B arap, CIM3UCTOHN (MPUITUNAET K METIIE), TAry4eld, UMETh BU/Jl TUICHKU
(cHUMaeTCsl 1ENUKOM), OBITh XpYyNKOW (JIETKO JIOMaeTrcs MpU MNPUKOCHOBEHHH
netsen).

1 nybunnvle ko10HUU, HAIPOTUB, TOBOJIBHO 0JHOOOpa3Hbl. OHU MO BUAY MOTYT
OBITh MOXO0KHU Ha 00JIee WM MEHEE CIUTIOLIEHHbBIE YeUEBUYKH, B IPOEKLIUN, UMEIO-
mme (GopMy OBajJOB C 3a0CTPEHHBIMU KOHIIaMH. HekoTopsie riTyOHHHbBIE KOJOHUU
HaIlOMUHAIOT MYYKH BaTbl C HUTEBUIHBIMH BBIPOCTAMH B IHUTATEIbHYIO CpEAdy.
OOpa3oBaHue TIIyOMHHBIX KOJOHMI YacTO COINPOBOXKJIAETCA pPa3pbIBOM IJIOTHOU
Cpeabl, €CIM MUKPOOPTAHU3MBI BBIJICIISIOT YIJIEKUCIIOTY WIH APYTUE Ta3bl.

JlonHvle KonoHUYU PA3HBIX MUKPOOPTaHW3MOB OOBIYHO UMEIOT BUJT TOHKUX IPO-
3paYyHbIX IUIEHOK, CTEIIOIIUXCS IO JTHY.

Pasmeppl 1 MHOrue Jpyrue OCOOEHHOCTH KOJIOHMH MOTYT H3MEHATHCSA C
BO3pPacTOM M 3aBHCAT OT cocTaBa cpelbl. [[o3ToOMy Ipy UX ONMCAaHWUU YKa3bIBAKOT
BO3pACT KYJIbTYPBI, COCTaB CPEIbl U TEMIEPATYPY KYJIbTUBUPOBAHUS.

[lpu omucaHuu pocrta MHKPOOPraHU3MOB no wmpuxy (Pme. 19) OTMEUaroT
clenyronme 0COOCHHOCTU: CKYIHbIA, YMEPEHHBIA WM OOWJIBHBIN, CIUJIONUIHON C
POBHBIM WJIM BOJIHUCTBIM KpaeM, YETKOBHJHBIMA, HANOMHUHAIOIIUN LEMNOYKU
U30JUPOBAHHBIX  KOJIOHWH, AU(PQY3HbIHA, MEPUCTBI, JIPEBOBUIHBIA WU
PU3OHUIHBIA. XapaKTEPU3YIOT ONTHYECKME CBOWCTBA HAJETa, €ro LBET,
ITOBEPXHOCTh M KOHCHCTEHIUIO.

Onpenenenue KyJabTypalbHBIX NMPU3HAKOB APOXIKEU IMPU POCTE HA IUIOTHBIX
Cpenax CBOJUTCS K OINHUCAHWIO IITPHUXA, U30JUPOBAHHOM WJIA THUTAHTCKOU
KOJIOHUU.

KynbTypbl 10 KOHCUCTEHLIMH OBIBAIOT Yallle BCEro MacToOOpa3HbIMU, a TAKXKE
CIIU3UCTBIMH, TOYTH IOJHOCTBIO CTEKAIOIMIMMHM Ha JHO MPOOUPKH, BA3ZKUMHU U
KJIEHKUMHU, IUIOTHBIMH T'yCTBIMHU, KOKUCTBIMH MJIA KPOLIAILUMHUCS.

Ciau3HuCTBIM POCTOM XapaKTEpU3YIOTCS B OCHOBHOM Lipomyces, Cryptococcus U
HEKOTOpbIE BHJIBI Hansenula cO IUIAMOBUIHBIMU CIIOPAMM, TOIAA KaK JUIsl BUJIOB,
00pa3yIouX UCTUHHBIN U JIOKHBIM MUIllennii, HanpuMmep Candida, 6osiee oObIueH
POCT B BHJIE€ TUIOTHOTO CKJIAIYaTOrO IITPUXA C BOPCHHYATHIM OKanMileHneM. Kpaii
XOpOIIO MPOCMATPUBAETCS BU3YaJIbHO NPHU MPOCBEYMBAHUU MPOOUPKHU WM YAILIKH,
a TaKXe NPy HaOIIOJEHUU TIOJI MaJIbIM YBETUYEHUEM MUKPOCKOMA.

[[BeT mwITpUXa WK KOJOHUI 3aBUCUT OT 00pa30BaHUs IPOKKAMU HEKOTOPBIX
NUrMeHTOB. Hanuuue JKenThIX, OpaHXKEBBIX M KPACHBIX IHUIMEHTOB, HE
IPOHUKAIOIINX B CPEAY, XapakKTepHO 11 Rhodotorula, Sporobolomyces 1 HEKOTOPBIX
BUJ0B Cryptococcus. OOpa3oBaHne KUPIUYHO-KPACHOTO MUTMEHTA MyJIbXEPPUMHHA,
mubdyaaupyromero B arap crnenupuyHO iIs  Metschnikowia pulcherrima.
[Tonapnsitoree OONBUIMHCTBO BUIOB JPOAOKEH HE CHHTE3UPYET MHTMEHTOB U
bopMupyeT KOJOHUU OECIBETHBIE WM CJerka KPEMOBOI'O WM KOPHUYHEBOTO
OTTEHKA NpPU CTapeHHH. Takoro poja KOJOHWU XAPAaKTEPHBI JUIS IPOXIKEH poaa
Saccharomyces.
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Puc.17. ®opma xononuu.
1 — kpyenas; 2 — xkpyenas ¢ gpecmonyamvim Kpaem, 3 — Kpyaaas c

sanukom no kpaw, 4 — puzouonas; 5 — puzoudnas; 6 — c

pusououvim kpaem, 1 — amebosuonas, 8 — Humesuouas,; 9

cknaouamas;, 10 — nenpasunvuas, 11 — konyenmpuuecxas; 12

CJIIOJICHAA.

1 2 3 4

___.__‘_

5 6 7 8

Puc. 18. IIpoguns kononuu.
1 — uzoenymeiii; 2 — Kpamepoobpaswuuili; 3 — Oyepucmovlil; 4 —
spacmaiowuti 6 cyocmpam; 5 — naockui; 6 — ewinyxuvil, 1 —
Kaniesuomwlll, 8 — KoHyco8uUOHbII.
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Puc. 19. Pocm no wumpuxy.
1 — cnnownoii ¢ posnvim Kpaem; 2 — CHAOWHOU ¢ 6OIHUCMBIM KpAEM,
3 — yemkoguonwlil; 4 — ouggysnviii; 5 — nepucmeiii; 6 — puzouoHsiil.

Po3oBaras okpacka IITPUXOB y HEKOTOPBIX BHAOB Hansenula u Pichia MoxeT
ObITh CBSI3aHa C OOWJIBHBIM CHOpPOOOpa30BaHMEM, a KOJIOHMM Nadsonia WK
Lipomyces CTaHOBATCA KOPUYHEBBIMU BIUIOTH JO IIOKOJAJHOTO LIBETa MIPH
oOpa3zoBanuu ackocnop. [losiBneHne MenTaHnHONMOA00OHOTO MUTMEHTA, OT KOTOPOTO
HITPUX MPUOOPETAET LBET OT TEMHO-3€JIEHOTO JI0 YrOJbHO-YEPHOTO, XapaKTEPHO
J1s. Phaeococcus U ApOXKENoJ0OHBIX T'puOOB pojaa Aureobasidium, KOoTopbie Ha
PaHHHX CTaJUSIX POCTAa MOTYT aBaTh HEOKPAIICHHBIE IITPUXHU, HE OTIIMYUMBIE OT
JIPYTUX APOKKEN.

JIist moJydeHMsl CTaHAAPTHOTO — IUTPUXAa  HCIOJB3YIOT JIBE CPEABL: CYCIO-
arap konuentpanueir 8§ — 10% CB u 1m0K030-NENTOHHBIN arap ¢ JIPOK>KEBBIM
sKcTpakToM. IloceB MpoU3BOIAT MPSAMBIM IITPUXOM B MPOOHPKHU CO CKOLIEHHBIM
arapowm, B Haiku [leTpu uiam maneHbKre KOJI00UKH.

Poct omuceBaror yepe3 6 — 8 cyrok mHKyOamuu 25 — 30°C, a B ciayuae
MEJICHHOPACTYILUX KYJbTYp 4Yepe3 8 CyTOK JIeNaloT MEpBOE OMHMCAHUE, a 3aTeM
gyepe3 6 HeAelb MPOCMATPUBAIOT M OMHCHIBAIOT KYJIbTYphl BTOPUYHO. J[nuTensHoe
BbIpalllMBaHUE MPOU3BOIAT TPU KOMHATHOU Temmneparype — 17 — 18°C.

JIJIs TIoNTydeHusl TUTAaHTCKOW KOJIOHUH HCIIOJIB3YIOT Cycio ¢ kenatuHon (20
%) nnu Mmopdooruyeckuil arap.

Cpenpl CTEpUIM3YIOT B MaJEHbKUX KOJOOUKax U 3akammBaroT. Iloces
IIPOU3BOJAT JIETKUM YKOJIOM HIJIBI B HEHTP CKOIIEHHOW TOBEPXHOCTH.

st poTorpadupoBanus MOCEB Jiydille JeiaTh B damikax [leTpu ¢ TOJICThIM
cioeM arapa. BelpammBaror B Teduenue 30 CyTOK pu KOMHATHOM TeEMIIEpaType.

Jlnst  3aMenyieHUs] BBICBIXaHUS arapa KOJOOYKH CBEpXy OOBSI3BIBAIOT
MOJIMATUJIICHOBBIM KOJIMTAYKOM, a 4damku lleTpu 3akienBaroT cOOKY JCHTOW WIIN
MJIACTHIPEM.

[Ipu onucaHum OTMEUalOT AMAMETP KOJOHUU U BCE MPU3HAKH, YKa3aHHBIE IS
mtpuxa. Kpome toro, npu HeoOXoaUMOCTH, 00panialoT BHUMaHUE Ha pPa3KIKEHHUE
KETaTUHBI.
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[Ipu ucnonb30BaHUM B TUATHOCTUUYECKHUX IESAX KYJIbTYPAIbHBIX MPU3HAKOB
JPOAOKEH CIeyeT YYHTHIBATh, YTO pPa3HbIe IMITAMMBI OJHOTO BHJAa Ha IUIOTHBIX
cpelax MOTYT JaBaTh paszIu4Hble (OpPMBI pocTa: mepoxoBarbie (R - rough) u
riaaakue (S —smooth), MmaToBsle (M — mat) 1 OJtecTsIue rstHIeBbIe (Q — glossy).

Pocrt B :xxMaKuX cpexax.

PocT MUKpoOpraHn3MoB B KUIKAX MTUTATEIBHBIX cpefiax 0oee ogqHo00pa3eH U
COMPOBOXK/IAETCS TOMYTHEHHUEM Cpellbl, OOpa30BaHHWEM IUICHKM HWJIM OCaJKa.
XapakTepusys pocT MUKPOOPTaHU3MOB B JKHJIKOU Cpesie, OTMEYAIOT;

cmeneHb nomMymHeHusi — cinadasi, yYMepeHHasi WM CHIIbHAS,

ocobeHHocmu NleHKu — TOHKas, IUIOTHAs WM pbIXJas, TIJagkas Wid
CKJIaJ{yaTasi, OIyCKAOIIAsCsl WA MOJHUMAIOIIASACS 0 CTEHKAaM MPOOUPKHU;

obpazosaHue ocadka — CKYJAHBIM OH WM OOWIbHBIN, TUIOTHBINA, PBIXJIBIM,
CJIIM3UCTBIN UIIA XJIONIbEBUIHBIN.

Hepenko pocT MUKPOOPraHU3MOB COTPOBOXKIACTCS MOSBJICHUEM 3ariaxa, ITHT-
MEHTallue cpenpl, BblIeaeHUeM ra3a. [locnegHee OOHapyKMBAIOT — IO
00pa30BaHUIO TIEHBI, TYy3bIPHKOB, a TAKKE C TOMOIIBIO MOTUIABKOB.

Jlnst ommcaHusi XapakTepa pocTa MUKPOOPTaHU3MOB B JKHMJIKMX Cpellax HX
BBIPAIIUBAIOT HA CpeJie, 00ECIIeUYNBAOIICH XOPOIIHI POCT.

[Ipm pocTe B XHAKUX cpefax IPOXKKH BBI3BIBAIOT MMOMYTHEHHE, 0Opa3yroT
OCaJIOK, KOJIBIIO WJIA PA3HOTO XapakTepa IUJIEHKH. PoCT B BUJE IUICHKHU
XapaKTEPHU3yeT CIIOCOOHOCTh KIETOK OOBEAMHATHCS B MHUIICTHATBHBIC CTPYKTYPHI.
[Tpu 0O6pa3oBaHUY UCTHHHOTO MUIICTHUS TUICHKA OOBIYHO TOJICTAs W TUIOTHAS, HO B
CTapbIX KyJbTypax OHa MOKET MpPEeBpalIaThCs B CIM3UCTYIO Maccy. PanHee, yepes
1 — 2 pgHs, oOpa3oBaHME TOHKOM TYCKJIOM, WHOTJA MEIKOMOPUIMHUCTOW U
BCIIOJI3AI0IIEH 110 CTEHKaM MPOOUPKHU TUIEHKH OOBIYHO HAOIIOJACTCS Y APOAOKEH C
OKHUCJIUTEIIbHBIM THTIOM DHEPTeTHYECKOT0 MeTaboIM3Ma.

Poct ppoxokei B OKMIKMX cpefax HaONMIOJal0T W OMHUCHIBAIOT —TIPH
UCITIOJIb30BAaHUU COJIOAOBOrO cycia koHreHTpamueit 10 — 15% CB wnu B sxunkou
TJIFOKO30-TIENTOHHOM Cpefle C JPOXKEBBIM OKCTpakToM. I[loceB nemaror B
MPOOUPKHU WA KOJIOOUKHU DpJieHMenepa 1 UHKyOUpyroT 4 HeJenu Mpu KOMHATHOU
temriepatype — 17 — 18°C.

BoigeseHne 4uCTOM KYJbTYPbI.
HcTOYHUKOM YHCTON KyJIbTYpbl JPOAOKEH MOTryT OBITh J1abopaTOpHbBIE

KOJUICKOMOHHBIC KYJIbTYPBbI, IIPOU3BOJCTBCHHBIC CY6CTpaTBI Hn CCTCCTBCHHEBIC
OKOJIOTHYCCKUEC HUIIIN.

Qucmou MUKPDOOHOU Kyjabmypoi Ha3bIBaIOT HONyJISIIHIO,
MPEACTABIISIONTYI0 COO0M TOTOMCTBO OJHOM MJIM HECKOJIbKUX KJIETOK OJHOTO BHJIA
MHKPOOPTraHU3Ma.

Kaxp1ii HOBBIM M30JAT HOCUT HA3BaHUE wemamma, KOTOPOMY MPUCBANBAIOT
OYKBEHHOE€ MJIM HOMEPHOE 0003HAUYECHHE.
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Pacamu Ha3pIBAIOT NPOU3BOACTBEHHBIE IITAMMBI OJIHOTO BHUJA JIPOMKIKEH,
pazIMyaronmecs MEXIy co00HM 10 CTEeNeHU NpOsSBICHUS (HU3NOIOTHYECKOM
AKTHBHOCTH.

B reHeTnueckux MCCIEIOBAHUAX IMOIB3YIOTCS TaK HAa3bIBAEMBIMU KJ1oH amu
— YHUCTBIMU KYJIbTypaMH, MOJYYCHHBIMH OT OJIHOM CHOPBhI WJIM TaIlJIOUTIHOM
KJIETKHU.

OcHOBHOM 3ajadyeil TpPU MCCICAOBAaHWUM JIIOOOr0 MaTepuayia SIBJISETCS
MOJyYEHUE YHUCTON KYJIbTYPHI, T.€. U30JUPOBAHHBIX KOJOHUW TEX OPraHU3MOB,
KOTOpbIE Haxomsarca B cyOcrpate. Ilpn 3TOM BaKHEWIIMM YCIOBHEM YCIEIIHON
paboThI SIBJISETCS TPABWIBHBIA BBHIOOP TOCIICIOBATEIHPHOCTA €€ BBHITIOJHEHUS U
1o100p HEOOXOAMMBIX TUTATEIBHBIX CPE/I.

CylecTBYIOT TpsIMBIE U HEOpPSIMbIE METOAbI MOJYYEHUS YHUCTBIX KYJIBTYP
npoxoxed. IlepBple OCHOBaHBI Ha BBIACICHUM OJHOW KIIETKH WJIM CHOPBI
M0JI HEMOCPEJCTBEHHBIM KOHTPOJIEM YEpe3 MHUKPOCKOI. Bo BTOpoM ciyuae
HCTIOJIBb3YIOT KOCBEHHBIC IIPUEMBI JJIs1 PA3JICIICHUS KJIETOK.

IIpsiMble MeTOaBI.

Kaneabnslii ciocod Jlnnauepa.

CycrieH3uro Apoxked paz0aBIISIIOT KUJKUM CYCIIOM JI0 KOHIEHTPALUU ~
100 kierok B 1 M M CTEpPWIBHBIM YEPTEKHBIM MEPOM HAHOCAT MeEJbYalllne
Kalelbku Ha HEOO0E3KUPEHHOE TIOKPOBHOE CTEKJIO, MPOCTEPUIIM30BAHHOE
dbamOupoBaHeM B IJIaMEHU Topeniku. Kamenbku pacroyiaraiotr B ONpeaeieHHOM
nopsiJiIke, OOBIYHO MO MSATH Kameidb B JIBa psja, T. €. Bcero 10 kamenb Ha CTEKIIe.
3ateM OBICTPO OMNPOKHUIBIBAIOT CTEKJIO HAJ BJIWKHOW KaMmMepou, KOTOPYIO
3aIe4yaThiBalOT MUHEPAJIIbHOM CMa3KoW. Bce kamim HEeMEIJIEeHHO MPOCMAaTPUBAKOT
MOJ, MHUKPOCKOIIOM M OTMEYAalT T€ M3 HHUX, KOTOPBIE COAEpKAT MO OJHOU
€IUHCTBEHHON KJEeTKe. EciM BCce KamiaM coAepKaT IO HECKOJbKY KIIETOK, TO
YBEIMYMBAIOT pa30aBiIeHUE CYCIEH3MU W mpoienypy noTopsawoT. [locie tpex-
YETHIPEXIHEBHOTO HMHKYOHMPOBaHMs, KOTJa OTMEUYEHHBbIC E€IUHUYHBIC KJIETKU
00pa3ylOT MHKPOKOJIOHUH, TOCICAHUE TIEPEHOCIT CTEPUIBHON WIJIOW WU
MOJIOCKOM CTepUIbHON (PUIIBTPOBATIBHOW OyMaru B )KUIKYIO CPEAY U UHKYOUPYIOT.

Meroa Jlunauepa, ynpoumeHHblii Byukosnuem.

Bunonsmenenune ByukoBuueM Metoma JIMHaHEpa CBOAMTCA K TOMY, YTO
KamnelabKu CYCHEH3UH, coAepkamue 3 — 4 KIETKU OPOXIKEHW, CHUMAIOT METIIEH,
KOTOPOM TIPEIBAPUTEIbHO 3aXBaThIBAIOT CTEPUIIBHYIO CpEAay, U MEPEHOCAT
IITPUXOM Ha MOBEPXHOCTh IJIOTHOM cpelibl. Uepe3 HEKOTOPOE BpeMs MOSBIISIOTCS
MHKPOKOJIOHMH, YUCJIO KOTOPBIX HAa OJHOM IITPHUXE HOJDKHO COOTBETCTBOBATH
KOJINYECTBY MCXOJHBIX KJIIETOK B OTMEUEHHOU KalebKe.

W3 3TuX KOJOHMIA IEPECEBOM BBIJCISIFOT YUCThIE KYJIbTYphl. TakuM CriocoOoom
MOYKHO Cpa3y MOJIYYHUTh HECKOJIBKO OJHOKJIETOYHBIX KYJIBTYpP 3a KOPOTKOE BPEMSI.
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Boiesnenue crnop Apo:xikeil NPpH NOMOIIY MUKPOMAHHUIYJISITOPA.

K ucnonp30BaHNI0 MUKPOMAHUIYIISATOpa MPUOETAIOT TIABHBIM O0pa3oM IpH
HEOOXOIMMOCTH HW30JIMPOBATh CHOPHI M3 aCKOB, TaK KAaK BEreTaTHUBHBIC KIIETKU
JIETKO TMOBPEKIAIOTCS TP MUKPOMAHHITYTUPOBAHHH.

Acku  paspplBalOT  TMOO0  MEXAaHWYECKUM  TPUKOCHOBEHHWEM  HIII
MUKPOMaHUIyJIsITOpa, 700 3apaHee oOpabaTbiBas CYCHEH3UIO TMpErnapaTom
depMeHTOB (HampuMmep, W3 MHIICBAPUTEIHLHOTO TPAaKTa BUHOTPATHOW YIUTKH
Helix pomatia), TU3UPYIONIMX KIETOYHYIO CTCHKY IPOXKIKEH.

Henpsimbie MeTOABI.

B 5Ty rpynmy BKIIOYArOTCS METOJbI, OCHOBAaHHBIE Ha PA3ACIICHUH KIIETOK B
NUTATEJIbHBIX CpeAaxX M HUCIOJIb30BaHUU CIEUU(PUUECKUX OHOJIOTUYECKUX
0COOEHHOCTEH OTIENBHBIX BUJIOB JUIsl CO3AaHUS TPEUMYILIECTBEHHBIX YCIOBUM IS
UX POCTA.

OCHOBHBIM METOJIOM  BBIJCIHEHUS YHUCTBIX KYJIbTYP MHUKPOOPTaHU3MOB
ABIsIeTCA MeTon, mnpemnoxkeHHbin P. Koxom. IlpuHnum ero 3akmrouaercs B
ITOJIYYEHHUH YUCTOU KYJIBTYPBI U3 N30JIMPOBAHHOW KOJIOHUH.

Ha moBepXHOCTh IUIOTHBIX MUTATEIBHBIX CPEJ U3 IUIIETKH HAHOCAT KaIUIkO
HAKONMTEIBHOW KYJIBTYPBI WIIA €€ Pa3BEAEHUS B CTEPWIBHOW BOAE M CTEPUIIBHBIM
CTCKJIIHHBIM IIIIATEIEM JIpUTrabCKOro paclpeiessitoT Kallll0 0 ITIOBEPXHOCTH
cpensl B yamke [lerpu (Pue. 20). Jlamee »TUM >Ke IINaTelieM MPOTHPAIOT
IIOBEPXHOCTb CPEbl ITOCIIEI0BATEIBLHO BO BTOPOM, TPETHEN M YETBEPTOM YalllKaX.
OOBIYHO B MEPBBIX ABYX YalllKaX MOCJIE€ MHKYOauy HaOII0aeTCsl CIUIOMIHON POCT
MHUKPOOPIaHU3MOB, TOTJ1a KAK B ITOCIEAYIOLIUX — POCT U30JUPOBAHHBIX KOJIOHHM.

Puc. 20. Paccee Kynomypovt MUKPOOP2AHU3IMO6 He NOBEPXHOCHb NIOMHOI NUMAMENbHOTL
cpeovt winamenem /[puzanbckoco.
a — wnamens /[pucanbckoco;
0 — pacces;
6 — POCH MUKPOOP2AHUZMOB.

PacceBaTh HaKONMUTENbHYIO KYJIBTYpY MOKHO OaKTEpHUOJOTMYECKOW TMeTien

METOJIOM MCTOLIAIOIIET0 IITpHUXa. B 3TOM cilydae HaKOMUTENBHYIO KYJIbTYypy WIH €€
pa3BelieHME OTOMpAlOT MeTIed M Ha MOBEPXHOCTU IJIOTHOM Cpelbl MPOBOAST
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IITPUXU B MOPSAJKE, YKa3aHHOM Ha pucyHke 21. Ilepen B3siTueM KaxKJ0oro HOBOTO
WHOKYJISITA METI0 CTEPUITU3YIOT Ha/l JIAMEHEM FOPEKH.

[Tocne nmocesa yamku [leTpu momMemarOT B TEPMOCTAT KPBIIIIKAMU BHU3, YTOOBI
KOHJICHCAITMOHHAsT BOJia, 00pa30BaBIIasCs Ha KPBIIIKE YAllIKU MPHU 3aCThIBAHUU
arapa v B TIOCJICJICTBUU IIPU UHKYOAIlMu, HE CTEKaJla Ha MMOBEPXHOCTh CPEJbl U HE
noMeliana IMOJTYYUTh HW30JUPOBAHHBIC KOJOHMHM. Yalkd BbIIEPKUBAIOT B
TepMmocraTe B TeueHue 7 — 10 cyrok npu Temneparype 28 — 30°C.

21 2345

Puc. 21.  Pacces kynvmypol mukpoopzanuzmoe na no6epxnocms RAONHOU RUMAMENbHOIL
cpeovl GaKkmepuoocuiecKoil nemieil.
1 — 6 — nocredosamenbrocms KOHMAKMA OAKMEPUOTIOSULECKOU NEMIIU C
NOBEPXHOCHbIO NIOMHOU NUMAMENbHOU CPeobl.

C 1nenpr0 COXpaHEHMsI KyJIbTYpPbl BBIPOCIIME H30JUPOBAaHHBIE KOJIOHUHU
OTCEBAIOT IETIIEH Ha ITOBEPXHOCTh CKOIIEHHOTO 2,5 %-0ro cycno-arapa B
poOUpKE WM B )KHJIKOE HeoxmesneHHoe cycio (8 % CB).

[loceB Ha CKOILIEHHBIA arap MNPOU3BOJUTCSA OAKTEPHUOJOTMYECKOM METIIEen
METO/IOM MCTOIIAIOIIET0 MITPUXa, HAYMHAS CO THA MPOOUPKH.

JlnmuTenpHOE XpaHeHue TpeOyeT 0coOoro moadoopa cpeibl U YCI0BUM XpaHEHUS
OvoMacchl, MNpU KOTOPBIX KYyJbTypa COXPAaHUT CBOKO (DPU3UMOIOTHUYECKYIO
aAKTUBHOCTb.

B 3aBHCHMOCTH OT NEPBUYHOIO MCTOYHUKA BBIJIEICHUS U MHTEHCUBHOCTH €TI0
oOceMeHeHHMsI CielyeT NPUHUMATh pelIeHne 00 HCIOJIb30BAHUN HAKONUTEIbHBIX
(37IEKTUBHBIX) Cpell Ha CTaJUU [TOCEBOB MEPBUYHOTO MaTepuaia.

BHecenne B NMTaTENbHBIE CPEAbl  CEJIEKTHBHBIX KOMIIOHEHTOB, HX
KAUECTBEHHBI M KOJIMYECTBEHHBIA COCTaB OIPEAEISIOTCS WHTEHCUBHOCTBIO U
OMOJIOTMYECKUM pa3HOoOOpa3ueM oOceMeHeHHs TMepBOHaYalbHOrO CcybOcTpaTa
MOCTOPOHHEW COMYTCTBYIOIIEH TUIECHEBOM,  JPOAOKEBOM U OakTepuasibHOU
Mukpogaopoit. [lpu BeleneHnn APOAOKEH U3 CHIIBHO 3arpsi3HEHHBIX CYyOCTpaToOB
Y TIOJABJICHUS] POCTa COMYTCTBYIOIIMX MHUKPOOPraHU3MOB K YKA3aHHBIM BBILIE
NUTATENbHBIM CpefaM J00aBISIOT Pa3IMYHbIE WHTUOUTOPBI  CEJIEKTUBHOTO
JIEUCTBUSL.

Poct GosbimmHcTBa OaKTepUil M aKTMHOMUIIETOB MOJABISETCA MPU HU3KOM
3HaueHud pH cpenpl, MO3TOMY wHalle BCEro CpeAbl JUIsl BBIIEIEHUS IPOAKEH
nonkucisitor 0 pH 4,5 myrem noGaBieHuss K HUM MUHEPAJIbHBIX WU
OpPraHUYECKUX KHUCIOT. J{JIl CHHTeTHYEeCKUX Cpell HauOoJiee MpUMEHUMA COJISTHAS
KHCJIOTA, JUJISl CYyCJIOBBIX — MOJIOYHAs, JINMOHHAs WY BUHHAs. {11 mOOKHUCIIEHUS
cosonoBoro cycia (8 % CB) 00b14HO TpeOyeTcsl KOHIICHTPUPOBAHHON MOJIOYHOM
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KHCIOTHL 3 — 4 cM/n. KucnoTsl D0GAaBISIOT B JKUAKYI0 WIM PACILIABICHHYIO
arapoByIO0 Cpelly MOCIie CTepWIIM3aIlii, HEMOCPEACTBEHHO TEpel 3acCeBOM WIIH
repes pa3IuBKoOW B yamiku [lerpu.

BMecTo KHCIOT UCHONB3YIOT TakKe aHTHOMOTHKH IMUPOKOTO CIIEKTpa
nevictBus: crpentoMunvH (80 mr/m uimu 100 e,ZI/CM3), nenunmuiua (20 — 100
en/em’), meBomuneTHH (50 Mr/11) 1 ap. VIX MOXKHO Z06ABISTE B CPELy MOPO3HD U B
KoMIUTeKce. Hampumep, TpPOTHB KHUCIOTOYCTOMYMBBIX OaKTepUil MPUMEHSIIOT
CIIeyIONIHE CMECH AHTHOMOTHKOB: MEHMIWITHH 60 ex/cM® + CTpenTOMHMIMHA
cyasdar 100 ex/cm®; meBomunetnH (xmopambennkorn) 20 Mr/i + CTPEHTOMHIMHA
cynbdar 20 Mr/a + XJIOPTETPAIUKIUH COMTHOKUCTBIA 100 mr/mI.

Jlnst oTheneHWs CaxapoOMHIIETOB OT APYTHX Jpoxoked mo00aBisoT 2,5%
srmnanerara U1 pH g0 4,0 D0OBOIAT YKCYCHOM KHUCJIOTOH. 3aTeM YallKu
repMeTu3upyior. IIpu STUX YCIOBHUAX KOJOHHUU CaXapOMHIIETOB TMOSBISIOTCS
TIEPBBIMHU.

Pocty nposxkel Ha NHUTATENbHBIX Cpefax IpU BBICEBE U3 HCXOJHOIO
MaTepHala 3a4acTyio MPENsSTCTBYIOT IPUOBI C IMIUPOKO PACTIPOCTPAHSIOMIMMHUCS TI0
MOBEPXHOCTU CyOCTpaTra MUIETHANIBHBIMU KOJIOHUSAMH. OHU UMEIOT oO0lue ¢
JIPOXKAMU TIOTPEOHOCTH B HCTOYHHMKAX TIMHUTAHUS, YCTOWYHMBBI K HHU3KHUM
3HaueHusM pH cpeapl W HEYYBCTBUTENbHBI K JIEUCTBUIO YKA3aHHBIX BBHIIIIE
MPOTUBOOAKTEPUATILHBIX aHTUOMOTUKOB. J1JIs orpaHnYeHus] pOCTa MUKPOMMIIETOB
B cpeay Ao0aBisioT crnernuduueckue BemectBa: audenumna (0,005 — 0,01%),
ob1ubto Kemub (0,25 — 0,5%), tennypar kanus (0,05 — 0,15%), nponroHaT HaTpus
(0,15 - 0,25%), mnm HEKOTOpHIE KpacHTENH: OpPOMKPE30JIOBBIA IypPITYPHBIHA
(0,0025% wmmu 2,5 cmn 1% pactBopa), Gerrampckmii pososbiit (0,003%),
kpuctammiaeckuid guonerossii  (0,001%).

[TockonbKy ApOXKKHU ABISIOTCA (PaKyIbTaTUBHBIMU aHa3po0aMU U HE TPEOYIOT
OCOOBIX YCJIOBHM a’pHpOBaHUS, I TOJYYEHUS WX HU30JIUPOBAHHBIX KOJOHUM
MOCEBbl M3 HAKOMHUTEIbHOW KYJIBTYphl WIH JPYTrOro MCCIEAYyeMOro maTepuana
JydIIie TPOU3BOJAUTH HA TOBEPXHOCTH 2,5 %-0ro cycio-arapa u MHKYyOUpOBaTh B
00BbIUHBIX ycrmoBusx mpu 28 — 30°C.

MeTtox or00pa HanOo0Iee AKTUBHOM KYJIbTYPbI.

CraHaapTHBIA METOJ.

[IpoOy wuccriemyeMol KyJabTyphl OpOXGKEH BbiceBaloT B damiky lletpu Ha
cycno-arap. Uepe3 6 — 7 CyTOK BwIpaliMBaHUs Apoxokeil B Tepmocrtare mpu 30°C
u3 Hanbojee KPYMHBIX KOJOHHMM JENaloT TMepeceBbl Ha KOCOM Cyclio-arap u
OIHOBPEMEHHBIIT [TOCEB OIHOM MeTIN B MPoOHpKy ¢ 15 cm® comomoBoro cycia.

[TpoOupku ¢ moceBoM cTaBsIT B TepmocTtar ¢ Temneparypoi 30°C. Uepes 42 —
48 4 cyci0 OCTOPOKHO CITUBAIOT C IPOKKEBOTO OCAIKA.

B manenwvkue mpoOupku (mmuna 12 cm, guametp 1,2 cM), OIMHAKOBBIE IO
TUaMeTpy, HachImaroT 1Mo | T MykH, ymnoTpeOiseMon uisi OObIYHOW MPOBEPKHU
MOJTbEMHOU CHJIBI IPOKIKEH.
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B mpo6HPKH C IPOXKIKEBBIM OCAIKOM HATHBAIOT 110 2 CM° Harpetoil g0 30°C
BOJIOTIPOBOJIHOM  BOJIbI, OCaJO0K TINATEIbHO B30aNTHIBAIOT B BOJE IMeETiIeH
auameTpoM 0,9 cM, U3roTOBIEHHON M3 TOJCTOM MPOBOJIOKH, 3aTEM IPOKIKEBYIO
CYCIIEH3UIO BBUIMBAIOT B MPOOUPKY C MYKOW U pa3MEIIMBAIOT O PaBHOMEPHOM
KOHCHUCTEHUUU. BepxHuil ypoBeHb 3TOM My4HOU OOJTYIIKH OTMEUYAIOT BOCKOBBIM
KapaHJalioM, Bce MpoOupku ctaBsT B TepMoctat npu 30°C.

Uepe3 kaxable 15 MUH BBIHUMAIOT TPOOUPKH, OBICTPO OTMEUAIOT HOBBIN
YPOBEHb MOJIBEMA JKUJIKOIO TEeCTa M OOBIYHOW JIMHEHWKOW 3aMEpSIOT BBICOTY
obeMa OT TIEPBOM OTMETKH 710 BTopoil. Habmonenue qymmres 60 MUHYT.

[Ipennaraemyio B kauectBe mnpumepa Tabmuily 9 MOXKHO MCHOIB30BaTh IS
pErucTpalyy NOJIy4eHHBIX PE3yJIbTaTOB.

Tabauua 9
AKmusnocms ucciedyemoii Kyavnypol
Iloabem skuakoro tecra (ecm) npu 30°C (Mun).
Homep
KOJIOHUH
15 30 45 60
1
2
3
4

Ecnm npoxoku U3 OTMEYEHHOU 1O JIYYIIEMY MOABEMY KOJIOHUU UMEIOT TAKKE
Jy4lIMe TOKa3aTeld [0 MHUKPOCKONUM (KJIETKU OJHOPOAHBIC, MPUMECU
MOCTOPOHHUX MHUKPOOPTraHW3MOB HET), TO ATy MNPOOUPKY C KOJOHUSMHU Ha KOCOM
CyCII0-arape HCIIOJB3YIOT U IIOCEBOB IIPU BBIIIYCKE CIEAYIOLIEH TI'E€HEpaLUu
YUCTOM KYJBTYPBI IPOKIKEHU.

MoanduuupoBaHHbIii MeTO 0TOOPa HandO0JIee AKTUBHOM KYJIbTYPbL **¥

[IpoHn3BOACTBEHHYIO WJIM KOJUIEKLIMOHHYIO KYJIbTYPY APOXKEH BBICEBAIOT HA
yamiky [lerpu ¢ 2,5 %-HbIM cycno-arapoM u uakyoupytot npu 30°C B TeueHue /2
— 96 4. Ilo okoHYaHUU MHKYOAIuK BbIOUpAIOT 3 — 5 HanboJiee KPYIMHBIX KOJIOHUM,
XapakTep pocta U MOP(}ONOTHs KIETOK KOTOPHIX COOTBETCTBYIOT HCCIIETyEeMOM
pace. M3 KaxaoM KOJOHWMHU OJHOBPEMEHHO JEJIAIOT NEPECEBbl HA CKOIIECHHBIN
cycio-arap B Koa0y ¢ 50 cM® CONOZOBOrO cycla IIoTHOCThI0 8 % CB. O6a
noceBa MHKYOupyroT mipu 30°C B Teduenue 72 4. KynpTypy Ha CKOILIEHHOM arape
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XpaHIAT 10 OKOHYaHWs OJKcrmepuMeHTa mpu 2 — 4°C, a KyIbTypy Ha cycie
WCIIOJIB3YIOT JJI POBEACHUS aHAIN3A.

B 3apanee B3BemeHHble C To4yHOCThO 10 0,01 T, rpamynpoBaHHbBIE
neHTpudyXKHbIE MPOOHPKH paziuBaroT mo 10 cM° TIMATEIBHO IMepeMEIIaHHOI
KUIKON KylbTyphl Apoxoken. Llentpudyrupyror 15 MuH npu yacToTe BpalleHus
2000 o06/MuH, TMOCEe 4Yero CIWBAIOT HAJOCATO0YHYH0 JKHUJIKOCTh W CHOBA
B3BCIIIMBAIOT MPOOUPKY C OCaXKISHHOW JpoXokeBoMl Omomaccoit. Ilo pazHuiie
BTOPOr0 M MEPBOT0 B3BEIIMBAHUUN OINPEAEISIIOT MAcCy OCaXICHHBIX APOXOKEH B
Kaxaon mnpoOupke. [nsg npanmpHeimieir paboTbl OTOMpArOT JBE W3 HHUX C
HAuOOJBIINM KOJIMYECTBOM OMOMACCHI C LENbI0 MMOCTAHOBKU MapasuIeIbHBIX MPOO.
Hcxoast U3 MONy4eHHBIX Pe3yJbTaTOB, PACCUMTHIBAIOT KOJUYECTBO HEOOXOIMMBIX
WHTPEAUEHTOB — MYKH MIIIEHUYHOU | -TO copTa U BOJBL.

[lomyyenHnass macca OTIPECCOBAHHBIX B LEHTpUdyre ApOXoKeH HOJDKHA
cocTaBUTh 2 % K Macce MCMOJb3yeMOH B AKcrepuMeHTe Myku u 1 % k o0bemy
BOJIbI, T. €. Ha Kaxaeie 0,01 T apoxokerr BHocaT 0,5 T Mmyku 1-ro copra u 1 em®
BOJIbI.

Jlanee B rpaayupoBaHHYIO MPOOHPKY 00bEMOM 25 MJI BHOCST HEOOXOJIHUMOE
KOJIMYECTBO MYKH.

B 1nentpudyxkHyto MOpoOHpKYy C OC@KICHHBIMU JPOXIKaMHU J00aBISIOT
HEO0OXOMMOE KOJIMYECTBO BOJBI M TIIATEIHLHO MEPEMEIIMBAIOT JI0 OJHOPOJIHOMN
CYCIIEH3UH, KOTOPYIO Cpa3y MEPEHOCAT B IPOOUPKY C MYKOH.

[lermeld W3 TONCTOW IIPOBOJIOKM CMECh MEPEMENMIMBAIOT [0 IOJYyYEHHUS
pPaBHOMEPHOM MYYHOH OONTYLIKH, IOCIIE YErO PETUCTPUPYIOT €€ NMEPBOHAYAbHBIN
00BEM.

[Tomyuennsie TakuMm oOpazoMm mpoOsl momemiatoT B Tepmoctar mpu 30°C.
Habmonenue Benyt B Teuenne 90 MUH, IPH 3TOM KaXIble 15 MUH PETUCTPUPYIOT
YPOBEHB MOBEMA KUJKOTO TECTA.

[To okoHUaHWM WHKYOUPOBAHUS PACCUUTHIBAIOT OTHOIIIEHHE 00bEeMa >KUIKOTO
TeCTa Ha KaXIbII MOMEHT PETUCTpAaIllM K €ro IepBOHAYAIbHOMY OOBEMY.
Cpennee apudmeTudyeckoe MEXKAY TMOJYYCHHBIMH pe3yJbTaTaMUd CUYUTAIOT
MoKa3aTesieM aKTUBHOCTH BBIOPAHHOM KYJBTYPHI.

Takoli MeToa ydera pe3yJIbTaTOB MO3BOJSET MPOCIEAUTh TUHAMUKY MOIBEMA
KUJKOTO TE€CTa, KOTOPass MOXKET paziinyarbcs y KyJbTyp IIPH OJMHAKOBOM 00BEME
TecTa Ha KOHEI OMbITa.

Jlydmeid cuutaeTcs mnpoda C HAUOOJNBIICH CpeaHedl BEIWYMHOW IIECTH
3aperuCTPUPOBAHHBIX MOKA3aTENel MOAbEMA TECTA, a KYJIbTypa, UCMOJIb3yeMast IS
ATOM MpOOBI, — HAaMbOJIee aKTUBHOIA.

Bbi0op HanOO/Iee AKTHBHOI KYJIBTYPbl MAHOMETPHYECKHM METOI0M.***

Jns mpoBeneHus aHaiu3a HEOOXOAMMO C€OOpaTh HECIOXKHBIA MpUoOp,
cocrosui u3 opoaunsHOro cocyaa (100 — 120 cM’), MEUIMHCKOTO aHEPOHITHOTO
MaHOMETpa M Ta300TBOJAHON TpPyOKu ¢ KpaHukoM (Puc. 22). Ilepen Hawamom
paboThI ClienyeT TOYHO W3MEPUTh BHYTPEHHUU 00BeM mpubopa Vi, BenMunHa
KOTOPOTO B JalbHEHIIeM OyIeT UCTIOIb30BaAThCS KAK ITOCTOSTHHAS.

78



[Tpon3BOACTBEHHYIO WIIM KOJUIEKIMOHHYIO KYJIbTYpPY JAPOACGKEH mepecesiTh Ha
yamky [letpu ¢ 2 %-HbIM cycno-arapoM u uHKyoupoBath npu 30°C B TeueHue 96
— 120 4. Ilo oxoH4YaHMM HWHKYOaIMu BBIOpaTh 3 Haubojee KpPyHHbIE KOJIOHUH,
XapakTep pocta U MOPQOJOTUS KIETOK KOTOPBIX COOTBETCTBYIOT HCCIENYyEeMOM
pace.

Kaxyro u3 BbIOpaHHBIX KOJIOHMI paccesiTh Ha CKOIICHHBIA arap U 2 4Yailku
[leTpu, mpu 3TOM Ha MOBEPXHOCTh arapa B YalllkaxX MEPEHECTU OOJBIIYI0 YacTh
KOJIOHUH JIJISl TOJYYEHHS B HUX CIUIOIIHOTO POCTa.

Bce nocessl unkyoOupoats mpu 30°C B Teuenne 120 — 140 u.

KynbTypy Ha CKOIIEHHOM arape XpaHUTh O OKOHYAHUS SKCIIEpUMEHTA MpH 2
— 4°C. IIpoxkeByro OuomMaccy, MoJydeHHYI0 B yamkax lleTtpu, ucnonb3oBaTh AJis
aHanm3a.

[lony4yeHHBI B YamIKax CIUIOIIHOM CIIOM IPOMIKEW CHATh C MOBEPXHOCTH
arapa mmartenreM u orBecuth 0,5 r. bmomaccy mepemect B 10 oM’
dbusnonornyeckoro pacrtsopa temmneparypoir 30°C u pazmemarh 10 MOTyUCHHUS
OJTHOPOJIHOM CYCIIEH3UH, KOTOPYIO Cpa3y MepesuTh B OpoauIbHbIN cocya. Tyna xe
no6aButh 10 cm® 8 — 10 %-0ro CONOZOBOTO CYCla M TePMETHYHO 3aKPBITh
pE3UHOBOM MPOOKOM ¢ Tra300TBOAHOM TpyOkoil. CBOOOAHBIA KOHEI TPYyOKH
COCIMHUTHh THOKUM IIJIJAHTOM C MaHOMETpoM. Jlnsi ypaBHUBaHUS JIaBJIICHHUS B
cocyzie ¢ aTMOChEepHBIM JaBJICHUEM H3BJI€Ub MOJBMKHYIO YaCTh KpaHUKa U Cpa3y
BEPHYTH €T0 Ha MECTO, TIIATEIHHO MPUTEPEB U COBMECTUB OTBEPCTHSI.

=()

3 —

Puc. 22. Cxema npubopa ons npoeedenus ananusa.
1 — konba; 2 — pesunosas npooxka; 3 — 2cazoomeoonas mpyoka, 4 —
Kpauux, 5 — noosuscuas yacms, 6 — manomemp; 1 — Opooicoicesas
cycneH3usi.

[ToaroToByieHHBIN TakuM 00pa3oM MpUOOP MoMecTUTh B TepMocTaT npu 30°C
(303 K) u peructpupoBaTh BpeMs, 3a KOTOpOE CTpejKa MaHOMETpa JOCTUTHET
. g 3
HEOOXOMMMON OTMETKH, COOTBeTCTBYyIomeH 10 cM™ BBIIEICHHOTO YTJIEKUCIIOTO
rasa.
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COOTBETCTBYIOIIIEE ATUM YCIOBUSM IIOKa3aHWE MaHOMETpPa pPacCUUTaTh IO
bopmyiie:

mRT
P, =
Vy M

IDI(S
P, — noxazanue manomempa;
m = 0,016;
R = 62360 mm pm. cm./monv K;
T=303K;
M= 44 2;
Vy =V -20,5 e’ (0bvem cycnensuu).

[ToncraBuB 3HaueHUs B POpMYITy, ONPEAETUTh AaBICHHUE, CO3/1aBAEMOE ra3oM
maccoit 0,016 T 1 o6bemom 10 cm® B HCIIOJB3yeMOM 00beMe Vy mpu TeMiieparype
T.

Bpewmsa, 3a koTOpoe CTpesika MaHOMETPAa JOCTUTHET ONPENEIIEHHOW 10
dbopmylie BEIMYUHBI, CYUTATh MIOKA3aTEIeM aKTUBHOCTH.

Jlydmieid cuuTaTth KYyJIbTYpPY, 3aTpPaTUBIIYI0 MHUHUMAJIbHOE BpeMs Ha
BbiiesieHne 10 MJI yIJIeKHCIIOrO rasza, a 3HauuT, o0a/arollyo 0ojee BBICOKOU
(dhepMEeHTaTUBHON aKTUBHOCTHIO.

OKOHYATENbHOE PEIICHHE MPUHUMATh TOJBKO C YYETOM KYJIbTYypAJIbHBIX WU
MOP(OJIOTUYECKUX CBOMCTB UCCIEAYEMON KYIbTYPHI.

XpaHUBIIYIOCS Ha CKOIIIEHHOM arape JAyOJHMPYIONIYI0 KyJIbTYpy, MOKAa3aBIIyIO
JY4IlA€ Pe3yIbTaThl, UCIOJIb30BATh JJIs1 PA3BOI0YHOTO LIUKIIA.

Kn3HecnocoOHOCTD IPOAIKEH.

HauGosiee mpocThIM i1 TPOBEPKHU KM3HECTTOCOOHOCTH JIPOKIKEBBIX KJIETOK B
CYCIIEH3UU SABIISIETCSI METOJI C MCIOJIb30BAHUEM METUJIIEHOBOIO CHHEro. JTOT
MeTOJi OOYCJIOBJIE€H TE€M, UYTO METUJICHOBBIM CHUHUN Ornarojaps AbIXaTebHOU
aKTUBHOCTU KIJIETOK OBICTPO peayuupyercs W Tepser okpacky. Ilpu oTrmupanun
KJIETKA CTaHOBATCS Oojiee MPOHMULIAEMBbI JJIi METHJIIEHOBOTO CHHEro W TNpHU
OTCYTCTBUM JbIXaTE€JIbHOW AKTUBHOCTU IIBET OCTaeTcs CHHUM. Takum o0pasom,
METUJICHOBBI CHUHUH YKa3blBaeT Ha OTCYTCTBHE Y KIETOK JIBIXaTE€JIbHOTIO
MeTabonu3mMa, a HE Ha UX TuOenb Kak TaKOBYIO, IMpPUYEM CYUIECTBYET
BO3MOXKHOCTb, UTO HEKOTOPbIE META0OJNYECKH AKTUBHBIE KJIETKHA OKA3bIBAIOTCS HE
CHOCOOHBIMH K Pa3MHOKEHHIO, B CBSI3U C Y€M OHU OYyT OTHECEHBI K MEPTBBIM.

Ecnu yuciao xu3HecmocoOHBIX KJETOK mpeBbimaeT 90 %, 3TUM MOXKHO
npeHeOpeyb, HO NPHU CHMKEHUHM 4YHCJIa TaKuX KIEeTOK MeHee yeMm a0 90 % »srta
NOTPENIHOCTh CTaHOBUTCSA Bce Oosiee 3HauymMou. OOIIee KOJIMYECTBO KIIETOK B
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1 cM® U KOJHYECTBO «CHHHX» KJIETOK H3MEpAeTcs B Kamepe s mojcdera. Jlis
U3MEpPEHUs MPOIIEHTA KU3HECTTOCOOHBIX KJIETOK ¢ TOYHOCThIO 0,5 % HeoO0Xxoaumo
HacuuTath He MeHee 200 xierok. Jlig mogydeHus OoJblIEH TOYHOCTH
HeoOxoauMo Hamuuyue He MeHee 600 KIeTok, mpu4yeM HE MEeHee 4YeM B JABYX
OTIIEeIBHBIX MTpoOax. Mcmonp30BaTh /1Ba pa3/iebHbIX aHAIN3a CIeAyeT IOTOMY, UYTO
CpellHee U3 JIBYX pe3yJbTaTOB 00€CIeYuT OOJIBIIYI0 TOYHOCTh PE3YIbTaTOB.

Jpyrue KpacuTenw AalOT JIyYIIU€ pe3yJbTaThl — HANpUMEp, METHICHOBBIN
(buoIeTOBBIN.

Kaxk 661 TO HM OBLITO, B HACTOSIIIEE BpeMsl OOIICTIPU3HAHO, YTO HHPOPMAIIHS O
IPOLIEHTE >KU3HECIOCOOHBIX KJIETOK HE IMO3BOJISET TapaHTHPOBATh MPUEMIIEMOE
COCTOSIHUE 3aCEBHBIX JpoxcoKedl. TepMHH <©KH3HECIIOCOOHOCTH»  OTPaXKaeT
CIIOCOOHOCTh JApPOXOKeH K ObicTpoMy M 3¢ (EeKTUBHOMY COpaXKHMBaHHIO, a HE
COCTOSIHHE «OBITh JKUBBIM.

Kn3HecnocoOHOCTb APOsKKeH 10 CTeNneHH OKMCJIEHHUS.

B kauecTBe MHAMKATOPOB >KU3HECIMOCOOHOCTH MPEUIOKEHBI CaMble pPa3HbIE
METO/Ibl, BKJItOUas cogepxanue rimkoreHa, AT® unu crepona, oOpazoBanue CO,
wi notpedinenue O, W3 pacTBOpa TJIOKO3bl, a TaKK€ CKOPOCTh BBIJICICHHUS
OIIpE/IETICHHBIX HOHOB.

HaunGonee ymoOHBIM METOIOM Jisi OINpPEAENICHHH, KOTOpPbIE TOJKHBI OBITh
BHIIONHEHBl B KpaTdaiilllee BpeMsi, sBIseTCs BblaeneHue MoHOB H', To ecTh
CHW)KEHUE 3Ha4yeHUs BeIWYuHbl pH, Mpu BBEIEHHH NPOXIKEH B COpaKMBaeMbli
cyOcTpar.

s ompezneneHus >KU3HECTIOCOOHOCTH APOXOKEH IO CTETNEHH OKHUCIICHUS
JPOAOKUA MPOMBIBAIOT IIEHTPU(YTUPOBAHUEM U 3aTE€M TIIATEIHHO MEPEMEITUBAIOT
B 100 cM® mucrmmtupoBanHoit Bogbl. Yepes 10 mun go6apmsor 5 cm® 20 %-oro
(macc/00) pacTBopa TIIOKO03bI U iepeMenuBatoT eme 10 mun. B xone nakybanuu B
teueHne 20 MUH Kaxayr MUHYTY u3mepsaioT pH cycnensuu. Peskoe cHmkeHue
3HaueHuss pH cpasy ke M mocie n00aBieHHs pacTBOpa INIIOKO3bl 10 < 4
CBUJETEIBCTBYET 00 aKTUBHOCTHU JIPOXIKEH, a CTENIEHb OKUCIICHUSI KOPPEIUPYET C
U3MEHEHUEeM BelnnuuHbl pH.

Kak u MeTon ¢ HCHOJIb30BaHUEM METHJIEHOBOTO CHHETO, JAHHBIA METOJ
JI0OCTATOYHO OBICTP W MO3BOJISIET MOJIYYUTh PE3YIbTATHI 1O BHECEHUS IPOIKIKEH.

Onpez[e.ﬂe}me KOJINY€CTBA MEPTBLIX KIICTOK.

JudpdepeHunaibHOe OKPALIUBAHNE METHICHOBBIM CHHUM.

Okono 1 T cCymeHbIX APOXOKEH BHOCAT B MPOOMPKY CO CTEPUIIBLHBIM
COJIOJIOBBIM CYCJIOM IUIOTHOCTBIO 8 % BuauMbix CB.

[TpoOupky craBsT B Tepmoctar npu Temmeparype 30°C Ha 4 yaca. 3a 310
BpeMsl BCE JKMBbIE KIETKH, COJEpKalMecs B MpoOe, BBIXOAST W3 COCTOSHHUSA
aHaOnvo3a M HAYMHAIOT IOYKOBAaThCsS. V3 MOAMOJIOXKEHHBIX TaKuUM CIIOCOOOM
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JPOXOKEH TOTOBAT Ipenapar, KOTOPbIM OKpAaIlMBAIOT METHJIEHOBBIM CHHHM,
MIPUTOTOBJICHHBIM Ha OydepHON CMECH.

Jlig mpeccoBaHHBIX APOXOKEH M JKUBOM KyJIbTYpPhl HET HEOOXOAMMOCTH B
TaKOM IpoLEeIype.

Kammo B3BecH OpOXOKEH CMEIIMBAIOT C Kallle CUHBKM HAa INPEIMETHOM
CTEKJIE M HAKPBIBAIOT IOKPOBHBIM CTEKJIOM. MeEpTBbIE KIETKM OKpAaLIMBAKOTCS, a
JKUBBIE OCTAlOTCS HEOKpPAalIEHHBIMM. B 1IATH mNonsAx 3peHus OTACIBHO
MOJICUUTHIBAIOT KOJIMYECTBO MEPTBBIX U JKUBBIX KIIETOK, MPOLIEHT MEPTBBIX KIIETOK
BBIYHCIIAIOT 110 OTHOLLIEHHUIO KO BCEMY KOJIMYECTBY KJIETOK. MaTepUHCKYIO KIETKY
C HEOTACIMBLIEHCS IIOYKOW PUHUMAIOT 34 OJIHY KIJIETKY.

JlroMuHecIeHTHBIA METO/I.

Hcronb3yroT  JTIOMMHECHEHTHBI ~ MMKPOCKON WM JIFOMHHECLICHTHBIN
OCBETHUTEIb U (PITyOPOXPOM MPUMYIIHH.

Kpacurens roToBAT B BUAE ABYX pacTBOpOB: BoAHBIM pacTBop (1:20000) m
pactBop (1:20000) B dochatnom O6ydepe pH 8 — 9. Oba pactBOopa XpaHAT B
TEMHOTE.

[IpeameTHBIE ¥ TOKPOBHBIE CTEKJIA THIATEIBHO 00€3KUPEHHBIE.

[Ipy MHUKpPOCKONMPOBAHMHM O€NbIX BUH OaKTEPUOJOTHYECKOW MeTiei
NOMEIIAIOT Ha MPEAMETHOE CTEKJIO KaIUIK OCajJKa M PSAOM KAallll0 BOJHOTO
pacTBopa NPUMYJIMHA, CMELIMBAIOT UX W HAKPBIBAIOT IOKPOBHBIM CTEKJIOM, Ha
KOTOPOE 3aT€M HAaHOCAT KaIUII0 HEJIFOMUHECIIUPYIOIIEr0 NMMEPCHOHHOTO Macia.

[Ipy MUKpPOCKONIMpPOBAaHMM KpacHbIX BHH (B CBSI3U C  TallleHUEM
JIOMUHECICHIIMM) KpPaCHBbIM LIBET HEOOXOAMMO YCTPAaHUTh, YTO JOCTUIAETCA
CO3JaHMEM B IIpenapare IIEJOoYHOM cpeasl. KpacHblii IBET BHHA IPH 3TOM
IIPEBPALIACTCS B CHHUM.

bakTepronornyeckoi mneTied MOMEIAT Ha MNPEAMETHOE CTEKJIO Karllio
ocaJka BMHAa M [IB€ Kalllld pacTBOpa MpuMmyinHa B (ocharHom OydepHOM
pactBope pH 8 — 9. Kannu TinjatenbHO CMEMIMBAIOT NETIEH B TeueHue 1 — 2 MuH,
3aT€éM HaKpbIBalOT MOKPOBHBIM CTEKJIOM, HAa KOTOPOE TIOMEIAIOT Karllo
HEJTIOMUHECHUPYIOIIEr0 UMMEPCUOHHOTO Maciia.

[IpuroroBieHHble  mpenapaTbl  pacCMAaTPUBAIOT B JIOMUHECUEHTHOM
MHUKpPOCKOIle B (DHOJNETOBOM M CHHEH BHIMMOW 4YacTAx crekTtpa. [ns srtoro
HOJIB3YIOTCS CBETO(QMIBTPAMU: CHHHUM, CHHE-3€JIEHBIM, OCJIbIM U 3aluparoliiM
HKEJTBIM.

CHauana npenapar pacCMaTpPUBAIOT B IPOXOJSIIEM CBETE U IOACUYHUTHIBAIOT
o0miee KOJIMYECTBO MHMKPOOPTaHM3MOB, a 3aT€M — B CBETE JIIOMUHECIICHIIUH,
MOJICUMTHIBAs TOJIBKO KOJMYECTBO MEPTBBIX KJIETOK.

B cBere JIOMHMHECUEHUMU >KUBBIE MUKPOOPIaHW3Mbl HE BUIHBI, MHOTAA Yy
JIPOMKKEBBIX KIETOK CBETUTCS TOJIBKO 000JI0UKA B BHJI€ TOHKOIO 3€J€HOTO KOJIbIIA.
MepTBbie ApOXOKM UM OaKTepUU B CBETE JIIOMUHECLICHIIMM CBETATCS 3€JIEHBIM U
YKEJITHIM CBETOM Pa3HON UHTEHCUBHOCTH.

[Ipn mnojacyeTre MHUKPOOPraHU3MOB HEOOXOAMMO YYMTHIBATH pa3BEJCHUE
UCCIIeIyeMOTo MaTepraia B 2 pa3a JJisd OelbIX BUH U B 3 pasza — JJid KPACHbIX.
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Metoa snudiyopecueHI M.

MeTtonuka TO3BOJISIET OMPEACNATh KOJIMYECTBO JKH3HECIMOCOOHBIX KIIETOK
IpPOXKEH B BHHAX M JPYTUX COPOKCHHBIX MaTepHaliax, COJCpKAIUX UX
HEOOJIBIIIOE KOJWYECTBO (B MOMEHT pPO3JHMBA B OYTBUIKH) C HCIOJIB30BAHUEM
MU(ITYOPECIICHITUN U CPABHUBACTCS C KOHTPOJBHBIM METOAOM (ITOACYET KOJIOHUH
Ha MUATATEJIbHOU cpelie).

[IpumeHSIOT  Takke  KpacuTeIu-(QIyOpOXpOMbI M JIFOMHUHECIICHTHBIN
MHUKPOCKOIL.

[Ipenapar rotoBsT Ha MeMmOpaHax MWUIMIIOp U3 MOJMKAapOOHATa TUAMETPOM
13 MM — 25 MM UK U3 alETUIIEIUIIONIO03bI IMaMETPOM 45 MM.

HcnbityemMoe BUHO (PUIBTPYIOT MOJT BAKYYMOM 4epe3 MEMOpPaHbI, OKPAILIUBAIOT
U TOJCYUTHIBAIOT MOJ] MUKPOCKOIIOM YHCIIO KJIETOK B CM~ C YYETOM YHUCIa KIETOK
U TOJCUMTAHHBIX MOJeH, MIomaa (GUIBTPYIOIIe MeMOpaHbl, TJIOMAIU MOJIeH
MHUKPOCKOIIa, 00beMa OTPUIBTPOBAHHOIO 00pasiia, yucia HabJ0JaeMbIX MOJIEH.

MeToabl KOJIMYECTBEHHOI'0 YYEeTa APOKKEH.

O pocTe MUKPOOPTraHU3MOB B €CTECTBEHHBIX CyOCTpaTax WA B MUTATEIbHBIX
cpelax CyAsT MO0 M3MEHEHHUIO KOJUYECTBA UX KJIETOK WM OMOMAcCChl B €IMHHUIIC
oObeMa. Meroabl oONpeneneHusT STUX ToKazareleid MOryT ObITh HPSIMBIMU
(momcuer KJIETOK TMOJT MHMKPOCKOIIOM, B3BEIIMBAHME) WJIM KOCBEHHBIMHU.
KocBeHHbIE METOJIbI OCHOBaHbl Ha M3MEPEHHUM MapaMeTpPOB, BEJIMUYMHA KOTOPHIX
3aBUCUT OT KOJUYECTBA WJIM OHMOMACChl MHKPOOPTaHW3MOB (YUCIO KOJOHUH,
BBIPOCIIIMX TOCJI€ MOCEBAa CYCIIEH3UHU KJIETOK Ha MUTATEIbHYIO CPEdy, paccesiHue
WJIU TIOTJIOLIEHUE CYCHEH3HWeH CBeTa, coAep)kaHue B Hed Oenka u T.1.). Beibop
METO/Ia 3aBUCHUT OT LEJIEW HCCIIEI0OBaHUs, CBOWCTB MUTATEIIbHOM Cpelbl WIIH
cyOcTpara, a Takke 0cCOOCHHOCTEH pocTa U MOP(OJIOTUN MUKPOOPTAHU3MOB.

[Tpu orieHKE YUCIEHHOCTH MUKPOOPTAHU3MOB, OCOOEHHO B €CTECTBEHHBIX CY0-
CTpaTrax, HEOOXOJMMO TIOMHUTh, YTO UX KJIETKM YacTO HaxoIATcs B
MPUKPETUICHHOM (aJre3upOBaHHOM) COCTOSSHUM WM B BHUJAE MHUKPOKOJIOHHIA.
[ToaTOoMy miepes Ha4yalioM MOJACYETa MX HYKHO OTIEIUTh OT YacTHIl cyOcTpaTa u
Ipyr ot napyra (mecopOupoBarh). Breibop meroma aecopOumm (MeXaHUUYECKOE
nepeMeIuBaHue CYCHEH3UU KJIETOK, pacTUpaHue, o0paboTka YIbTPa3BYyKOM,
MPUMEHEHUE TOBEPXHOCTHO-AaKTUBHBIX  BEIIECTB W  T.JA.) OMNpeAenseTcs
0COOEHHOCTSIMH HCCIIElyeMOro cyocTpara.

Jns moacyera KJIETOK MHMKPOOPTaHU3MOB TMOJ] MHUKPOCKOIIOM  MOYHO
WCIIOJIb30BaTh CYETHBIE KaMmepbl, IpenapaThl (PUKCUPOBAHHBIX M OKpPAIICHHBIX
KJICTOK, IPUTOTOBJICHHBIC Ha MPEAMETHBIX CTEKJIaX WIM MeMOpaHHBIX (DUIbTpaXx.
[lepeurcriieHHbIE METOBI TO3BOJIIOT OMPEIETUTH 00111ee KOJTUIECTBO KIETOK (KaK
KUBBIX, TaK W MEPTBBIX) B enuHuile oObema. (OCHOBHOE OTrpaHHYCHUE
OONBIIMHCTBA YKA3aHHBIX METOJIOB — HEOOXOJUMOCTh JIOBOJBHO BBICOKHX
KOHIIEHTpAIUi KJIETOK B €AMHUIIE UCCIIETyeMOTro CyocTpara.
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B oTnnuune oT nmojcyera MUKpOOPraHU3MOB IO MUKPOCKOIIOM METOJ BbICEBA
HAa TUTaTeNbHBIE CpEeAbl JAET BO3MOXHOCTh OINPENCIUTh TOJBKO YHCIO
YKU3HECTIOCOOHBIX KJIETOK B MOMYJISIUU.

[TockonbKy cpen, NPUTOAHBIX JJIS POCTa BCEX MHUKPOOPIaHU3MOB, HE
CYLIECTBYET,  METOJl  BbICEBA  IMO3BOJSIET  ONPEACHWTh  JUIIb  YHCIIO
MUKpPOOPTraHU3MOB, CIIOCOOHBIX pacTH Ha Cpelieé JAHHOTO COCTaBa. DTO BAXKHO
MOMHUTH TIPU aHANIM3€ TaKUX €CTECTBEHHBIX CyOCTpaTOB, KaK Mo4Ba, BOJIa U T.II.

Meton B3BeIIMBaHUS OMOMACChl IIMPOKO NPHUMEHSIOT Il OLEHKH pOcTa
MUKpPOOPTraHU3MOB B JKHJIKUX MUTATEJIbHBIX Cpelax. MOKHO HCHOJb30BaTh €ro U
JUISL OTIPEAEIIEHHS] MacChl KJIIETOK, BBIPAILCHHBIX HA IUIOTHOW MUTATEIBHOMN Cpele,
OJJHAKO B OJTOM Cllyda€ MHUKpPOOPTaHU3MBl HEOOXOIMMO TPEABAPUTEIHHO
TIIATETHO CMBITh C TIOBEPXHOCTH cCpeAbl (U3MOJOTMYECKUM PACTBOPOM WU
BOJIOM M IEPEBECTH B CYCIEH3HUIO.

OnTuyeckuii (HedemomeTpruueckuii, TypOUAUMETPUUECKUI) METOJ] Oompeese-
HUsl OMoMacchl Hallell IHUPOKOe MPUMEHEHHUE B 1a00paTOPHBIX MUKPOOHOIOTHYE-
CKUX HCCIIEIOBAHUAX, MOCKOIbKY MO3BOJISET OBICTPO U JAOBOJIBHO TOYHO OIpesie-
JIUTh KOHIICHTPALMIO KIJIETOK B CYCIICH3UM WU KYyJbTYpPAJIbHOM JXHUIKOCTU. B
OCHOBE METOJIa JIE)KUT HM3MEpPEHUE OCJabJeHUs CBETOBOIO Iy4yKa IPH €ro IMpo-
XOXKIEHUU 4Yepe3 CYCHEH3MI KIETOK. B oIpeaelieHHbIX mpenenax OHO
00yCIIOBIIEHO IPEUMYILECTBEHHO pacceuBaHUEM CBETa KJIETKaMU
MPOMOPIMOHAIBHO MX KOHLEHTpauuu. BemnumHa 3TOro mokasareis 3aBUCHT OT
MHOTHX (akTopoB (POopMBI M pa3MepoB KIETOK, ONTHYECKHMX CBOMCTB
KyJIbTYypaldbHOW  cpeipl, JUIMHBI BOJHBI CBeTa WU  T.J.), MO3TOMY
He(EeTOMETPUYECKUI METOJ| MPUTOJIEH JHIIb JUIsl T€X MUKPOOPIaHU3MOB, POCT
KOTOPBIX BBI3BIBAET PABHOMEPHOE IOMYTHEHHE CpEllbl U HE CONPOBOXKIAETCA
3aMETHBIM HM3MEHEHHEM (QOpMbI U pa3MepoB KIIETOK, OOpa30BaHUEM MULIETHS,
IUIEHOK WJIA JPYTUX CKOIUIEHUH.

TouyHOCTh 1H0060T0 METO/1a OTIpeIEeTICHUS YnciIa MUKPOOPIaHU3MOB OIpaHUYEHA
OLIMOKOW MeTOoJa, KOTOpash BO3HHUKAET BCJIEJICTBUE CIy4allHOrO pacIpeneieHUs
KJIETOK B CYCIIEH3UM U SBIIETCS PE3yJbTaTOM OIPAaHUYEHHOIO YHCia
MOJICYMTHIBAEMBIX KJIETOK, a TaKXKE CBs3aHA C TEXHUYECKMMHU OIIMOKaMH, T.€.
HETOYHOCTBIO B IIPUTOTOBJICHUH PA3BEICHUI, HEPABUIIBHBIM MOHTaKOM KaMephl,
MOBTOPHBIM YYE€TOM OJIHOM W TOMW K€ KJIETKU (KOJIOHWH) U T.J. Omubku metona
HEeU30E€XKHBI, TOTJIa KaK TEXHUYECKHUE ONIMOKM 3aBHUCST TJIaBHBIM OOpa3oM OT
KauecTBa paboThl wuccinenoBarens. CrenyeT NOMHUTh, YTO CTaTHUCTHYECKas
00paboTKka pe3yJbTaTOB BO3MOXKHA TOJILKO TPU MHUHUMAJIBHOM TEXHUYECKOU
olInoKe.

Yameynsli Meron TpeOyeT o0co00W YHCTOTBI M aKKypaTHOCTH IpHU
BBINIOJIHEHUU Bcex onepanuil. HeoOxomumo TiiarensHO oOeperatbh IMHIETKH,
OpoOMpPKH U CcpeAbl OT 3apaKeHUs MHUKPOOpraHM3MaMu M3 BO3JyXa, TaKk Kak
KOKJas CIy4alHO TMOMNaBIlas KJIETKa MOXKET 3aMETHO 3aBBICUTh YHCIIO
MUKPOOPTraHU3MOB B UCCIIETyeMOM CyOcCTparte.
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MeToabl MUKPOCKONIMPOBAHUS.
HOIIC'-ICT KJI€TOK B CYCTHBIX KaMepax.

OT0 METOJ] pEKOMEH IyeTCs UCTIOIb30BaTh I MOJCUYETa KPYIHBIX 00BEKTOB —
JIpOAOKEH, OJHOKIIETOUHBIX  BOJOPOCIEH, KOHUAUN TrpuOOB, HEKOTOPBIX
OTHOCUTEIBHO KpYNHbIX Oakrepuil. Hamboisiee pacnpocTpaHEeHHOR sBIETCS
kamepa [opseBa—Toma (Puc. 23). BHemHe oHa mpeacTaBiiieT COOOW TOJICTOE
MpEeIMETHOE CTEKJIO, pasfereHHoe Ooposakamu. lleHTpanbHasi yacTh cTekia
COJIEP>KUT BbIeMKY TiyouHou 0,1 MM, Ha THO KOTOpoW HaHeceHa ceTka. [myOouHa
kamepsl 0,1 MM, miom@aas OONBIIMX KBaapaToB ceTku — 1/25 MMZ, IUIONIAb
MaJbix KBajapaToB — 1/400 MM2. DTH [apaMeTphl YKa3aHbl HA IPEAMETHOM CTEKIIE.

[Ipu pabote ¢ kamepoil HE0OXO0AUMO COONIOJATh ONMpECICHHbIC PaBUia €€
3aMojgHEHUsl. YTIyOJieHHe ¢ CETKOM MOKPBIBAIOT CIHENUaIbHBIM NUIM()OBAHHBIM
NOKPOBHBIM CTEKJIOM M, CJIeTKa MpPWXKUMAas, IBUTAIOT IOKPOBHOE CTEKIO B
IPOTHUBOIIOJNOKHBIE CTOPOHBI IO MOSIBJIECHUS KapTUHBI HMHTEeppepeHIuu (KoJiell
Hpl0TOHA), CBUAETENBCTBYIOIIEH O TOM, 4YTO CTEKJIO MPUTEPTO K CTOPOHAM
KaMmepbl. TOJIBKO MPU TaKOM YCIIOBUU 00BEM KaMeEPbl COOTBETCTBYET PACUETHOMY.
[locne 3TOro moa KpOMKY IOKPOBHOTO CTEKJIa B LIEHTPAJIbHOM 4YacTU Kamepbl
KaMWUIIPOM WM  TUIETKOW BHOCSAT CYCIHEH3UIO HCCIEIYEMBbIX JIPOXIKEH.
3arnoJHEHHYI0 Kamepy MOMEIIAalT Ha CTOJMK MHUKpockoma. [loacuer kieTok
PEKOMEHIyEeTCsl HAaUMHATh Yepe3 2 — 3 MUHYTHI IOCIIE 3aMI0JIHEHUSI KaMephl, YTOOBI
KJIETKH OCEJH, U IIPU MUKPOCKOIIMPOBAHUH HAXOAWINCH B OJHOU IIJIOCKOCTH.

h |
L . e e ]
1
it
i
2
3
Puc. 23. Cuemnas xamepa I'opsesa — Toma.
1 — 6uo cooky, 2 — 6uo ceepxy, 3 — npu Maiom yeeiuyeHuu
MUKPOCKONA,
h — awybuna xamepo.
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Yucno KIETOK MOACYMTHIBAIOT ¢ 00bekTnBoM 40°. C  HMMMEPCHOHHBIM
OOBEKTHUBOM paboTaTh HENb3sd, TaK KaKk €ero pabouee pacCcTOSHHUE MEHbIIE
TOJIIHNHBI CTEKJIA KAMEPBI.

OOBIYHO TMPOCUUTHIBAIOT KIETKHM MHUKpoopraHu3moB B 10 Gombiiux wumu 20
MaJlbIX KBaJpaTax CETKH, CJIeAys II0 JWaroHadu. YYUTHIBAIOT BCE KIIETKH,
JeXalme B KBaJApaTe€ CETKH, a TaKXKE IEPECEKAIOIINE BEPXHIOK U TPaBYIO
CTOpPOHBI KBajpata. [Ipu moacuere 4uciio KIeTOK B O0JIBIIOM KBaJpaTe HE JOJKHO
npesbimath 20, a B MaioM — 10, B OpOTUBHOM Clly4ae HCXOJHYIO CYCIEH3HIO
pPa3BOAAT BOJOIIPOBOAHOW BOJMOM. /[l mosydeHMss IOCTOBEPHOrO pe3yibpTara
00I1Iee YUCIIO MOJICYUTAHHBIX KIETOK MUKPOOPTaHU3MOB JIOJHDKHO OBITH HE MEHEe
600.

[Toscuer KIETOK MOBTOPSIOT 3 — 5 pa3, KaXAbli pa3, 3aHOBO MOHTHUPYS Kamepy
W 3aroJIHIsl €€ CYCIEH3UEH MHKPOOPraHU3MOB. DTO 00ecreyuBaeT OOJBIIYIO
TOYHOCTh, 4eM mnojcueT 600 KIETOK Npu OAHOKPATHOM MOHTAXE KaMephl.
KommaecTBo KIeTok B 1 cM® HecIeayeMoit CyCIIeH3 iy BBIYHCIISIOT 110 (opMyITe:

a- 1000
M=————-n,
hS
rIe
M — koauvecmeso kiemok 6 1 cm® cycnensuu;
a — CpeoHee KOuuecmeo KIemox 6 Keaopame Cemiu,
h — gblCOmMA KamMepbl, MM,
S — naowaosb Keaopama cemxu, MMZ;
1000 - kospduyuenm nepesoda cm® 6 mm;
n — cmenenb pazeedeHUst UCCIe0YeMOll CYCNEeH3UU.

Kal’[l/lﬂﬂﬂpﬂblﬁ METO NMPAMOIro C4€Ta MUKPOOPraHu3mMoB.

Jlst moncuera mukpooprann3moB b.B.IlepdunbeBbiM OblTu pazpaboTaHbl crie-
LMaJbHbIE MHOIOXOJOBBIE CYETHBIE KalWUIAPHl C IUIOCKUMH Iapajule]IbHBIMU
crekiaamMu. OHM MMEKT NPSIMOYTIOJBHOE CEYEHHME W 10 NPHHLMILY IOJcyYeTa
aHAJIOTUYHBl CYETHOM Kamepe, HUX TJIyOMHAa U IIHPUHA ONPEIENISIOTCS
KOHCTPYKLMEN KalWusipa W IPEACTABISIIOT M3BECTHBIC BEIWYMHBIL, a JUIMHA
OOBIYHO COOTBETCTBYET AWAMETPY MOJS 3PEHUS MHKPOCKONA WM MOXET ObITh
u3MepeHa. B otimuue ot kamepsl ['opseBa B kanwsuisgpax IlepdunbeBa MOXKHO
UCIIOJIb30BaTh  OOBEKTHBBI C  OOJIBIIUM  yBEJIMYEHHEM, B TOM  YHCIIE
MMMEPCUOHHBIE, YTO TIO3BOJIIET NOACYUTHIBATH MEJIKHE MHUKPOOPraHU3MBI.
[ToaToMy Takue Kanmwuisipbl B MPUHLKINE MOTYT MPUMEHATHCS Ui TOoJcyYeTa
MUKpPOOHBIX KJIETOK M KOHTPOJIsL pocTa OaKTepuil B MPOMBIILIEHHOM, MUILEBOMH, a
TaK)K€ MEIULIMHCKON MUKPOOHOJIOTrMM. MHOTr0X0A0BbI€ KAaUJUIAPHI MPECTABISIOT
co00 KOHCTPYKITMIO M3 HECKOJBKUX (OOBIYHO 5) MapauienbHbIX KalWJUISIPHBIX
A4EeK, CMOHTHMPOBAHHBIX HA CHEUUAJIbHOM IpPEAMETHOM cTekie. Kierkn
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MHUKPOOPTAHU3MOB TMIOJICUMTBHIBAIOT B KaXJIOW KaMWULIPHOM SYEHWKe, a A
JTANbHEHIINX PACUE€TOB UCIIONIb3YIOT YCPEIHEHHOE YHUCTIO.

[Ipu norpy»xeHuu Kanwuisipa B cyOCTpaT OH 3alOJIHAETCS UM B CHITY CBOUX Ka-
NWUISIPHBIX CBOMCTB. 3aTeM 3aJMBAlOT KOHEI[ KalWulsipa pacIuIaBICHHBIM
napaduHOM, UTO TO3BOJIAET MPEAOXPAHUTH COJACPKUMOE Kamwuisipa oOT
BBICBIXaHHUS, MMOMEHIAIOT €r0 Ha MPEJAMETHOE CTEKJIO, U TMOJACUUTHIBAIOT KIETKH,
ucnonb3ys 00bektuBbl 407, 90 mm Ga3zoBO-KOHTPACTHOE YCTPOMCTBO.

JlJis monmy4yeHust TOCTOBEPHOIO pe3yibTaTta MoAcUuThIBaoT KieTkd B 50 — 100
IMOJISIX 3PEHMs, OACYET BEAyT BO BCEX Kammunipax. KommdectBo kierok B 1 cm®
HCCIIeMyeMOro cybcTpaTa onpeaessitoT o popmyie:

a-1000
M=———--n,
h-1-d
TIe
M — konuuecmeo kiemok 6 1 cm® cycnensuu;
a  — cpednee KOIUUECMBO KIemoK 8 Kanuuispe OJUHHOU 6 Ouamemp nos
3peHus;
h  —awbuna kanuinspa, mm;
| — WUPUHA KANULLAPA, MM,
d - ouamemp nons 3penus (OnuHa KANUALAPQ) NPU OAHHOM YEEAUUCHUU

MUKPOCKONA, MM,
3 3.
1000 - kosgpguyuenm nepesooa cm” 6 mm”,
n — cmeneHb pazeedeHUs UCciedyemoll CyCneH3Ul.

KomnuiekcHbI MoAcUYeT KJIETOK B CHETHBIX Kamepax.***

[Ipu coOnrogeHun Bcex mpaBuil pabOThl CO CYETHBIMH KaMepamMHu MOYKHO
OOBEAUHUTH B OJHOM CTEKJIE HECKOJIbKO TECTOB. DTO MO3BOJUT CYIIECTBEHHO
COKOHOMUTH BpEMSI.

B npo6upky BrectH 0,5 — 1,0 cM® 1poskokeBOil B3BECH H TAKOE e KOIHIECTBO
pactBopa MeTuiaeHOBOTO cuHero 1 : 40. OkpaleHHy0 CyCIIEH3UIO BbIAEPKAaTh 3 —
4 MUHYTBI, TIIATEIBHO MEPEMEILIATH U 3alPABUTh €10 CUETHYIO KaMepy.

[Ipu pabote ¢ kamepolr HEOOXOAMMO COOJIIONATh MpaBUJia €€ 3aMOJHEHUS U
CYETa, OIIMCAHHBIC BBILIE.

YKCIIo KIETOK IOICYHUTHIBAIOT ¢ 00beKTHBOM 40,

B  mpurotoBieHHOW ~TakuM ~ 00pa3oM  JPOXKIKEBOHW  B3BECH  MOIXKHO
OJTHOBPEMEHHO CUUTaTh 00Ilee KOJIMYECTBO KIJIETOK, KOJIWYECTBO MOYKYIOLIUXCS
KJIETOK M MEPTBBIX IOYEK, KOJNMYECTBO MEPTBBIX KIETOK B 1 CM° MHTATEIBHOIO
cyOcTtpara.

[TockonbKy KUAKOCTH IMOJ TOKPOBHBIM CTEKJIOM OBICTPO BBICBHIXAET,
HEOOXOMMO OBICTpOE TIpoBeJeHHE W (UKCUPOBAHME PE3YyJbTAaTOB MOJICUETA.
3amMeNIUTh BBICBIXaHWE MOXXHO J00ABJIEHUEM B OKPAIIEHHYIO B3BECh TaKOIO ke
konmuyectBa 0,05 %-oro BOAHOTO pacTBOpa arapa, 4TO HEOOXOJAMMO Y4YeCTh B
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nokasarene N — cmenens paszéedenus. B TakoM Tperapare BO3MOXKHO MPOU3BECTH U
u3MepeHne pa3MepoB KiaeTok. C ATOW LEbI0 JIyYIlle HMCIIOJIb30BaTh KaIMILISPHI
[lepdunbeBa, IpUMEHSSI COOTBETCTBYIOIIHME MTPaBHIIA MOICUYETA.

KonmdecTBO KIETOK B | CM° HCCIEIyeMOH CYCICH3HH BBIYHCISIOT 110
bopmyie:

a+1000
M= n-2,
h-S
rae

M — konuuecmeso kiemok 6 1 cm® cycnensuu;
a — CpeoHee KOuuecmeo KIemox 6 keaopame cemiu,
h — 8blcOmMA Kamepwvl, MM,
S — naowaos Keaopama cemxu, MMZ;

1000  — kospduyuenm nepesoda cm® 6 mm;
n — cmeneHb pazeedeHus UCCIedyemMoll CYCNeH3UU,;
2 — pazeeodenue pacmeopom CUHbKU.

Pe3ynbraThl cueTa MOKHO (PMKCHUPOBATH B IpejjiaracMoi B Ka4ecTBe IIpuMepa
tabymue 10.

Taoaunma 10
Xapaxmepucmuka K1emok OpoxcHcesoll 636ecu
Bpems Obwee Kon-60 Kon-60 .
P . % % Cpeonui
opooicenusn KO1-60 nouk-ca Mepmebix
noOuK-ca Mepmesix pazmep
(uacwt Klemok Kl1emokK Kl1emok
Kl1emok Kl1emokK Kl1emoK
/cymku) (man/mn) (man/mn) (Mman/mn)

Ioacuyer KiIeTOK B (PMKCMPOBAHHBIX OKPALIEHHBIX Npenaparax
(meroa Bunorpaackoro-bpuaa).

DTOT METONl MPUMEHSETCS B PA3IUYHBIX MOAU(PUKANMSIX ISl ONPEACICHUS
YUCJIICHHOCTH MHUKPOOPTAaHWU3MOB B PAa3HOOOpPA3HBIX €CTECTBEHHBIX CyOCTpaTax —
I0YBE, 3arpsi3HEHHOW BOJI€, ONTHUYECKH HEMPO3PAUYHBIX Cpeaax, COICPIHKAIIUX
HEPACTBOPUMBIE B BOJE KOMIIOHEHTBI, HANPUMEpP KpaxMall, MYKy H T.A.
[IpeumyiecTBO MeTO/NA 3aKIIOYAETCS €Ile W B TOM, 4YTO (DUKCHUPOBAHHBIC
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OKpall€HHbIE TMpenapaTtbl MOTYT JIOJTO XPAaHUTHCS, MOATOMY IMOJICUET MOKHO
MPOU3BOUTH B YOOHOE /JIs UCCIEA0BATENs BpEMS.

Xopolo 00e3)KUPEHHOE TPEIMETHOE CTEKIIO TTOMEIIAI0T Ha MUJUIUMETPOBYIO
OyMmary, Ha KOTOpOH pa3MeueH NMPsSMOYTOJIbHUK IIOMIA/Ibi0 4 WK 6 cM’. 3aTeM Ha
CTEKJIO HaHOCSIT TOYHO OTMEPEHHBIH 00beM uccieayeMont cycnensuu (10; 20 umu
30 mxi). B Hekotopeix ciydasx gobapisitor karumo 0,03 — 0,1 %-ro BomHOrO
pactBopa arapa. HaHeceHHyI0 CYCIEH3UI0 pABHOMEPHO PACIPENEIAIOT NETIEN MO
IUIONIAa/IM, OTMEYEHHONW Ha MUJUTUMETPOBOM Oymare. [IpemapaTr moacymmBaioT Ha
Bo3nyxe, ¢pukcupytoT 10 — 20 MuH aOcomMOTHRIM cupToM (96°) U OKpamuBarOT
DPUTPO3UHOM, METHUJIICHOBBIM CHHUM, (DYKCHHOM WJIA JPYTHUM KpacuTelIeM. 3aTeM
npenapaTr MpOMBIBAIOT, MOCJEA0BATEILHO MOTPYyXasi CTEKJIO0 B 4 — 5 COCyZOB ¢
BOJIOM (IIpOMBIBATH MOJI MPOTOYHOM BOJOM HE CIIENyeT) UM BBICYIIMBAIOT Ha
BO3/ayxe. B TakoMm BuUJIe MpernapaThl XOPOIIO COXPAHSIOTCS.

[Ipenapar MUKPOCKONUPYIOT C HMMEPCHOHHBIM OOBeKTHBOM. I[Ipu sTOM
MOACYUTHIBAIOT KOJMYECTBO KIIETOK B KBaJpaTax OKYJSPHOW CETKH, KOTOPYIO
MOMEIIAIOT B OKYJSIp MEXKAy coOupaTeNbHOW W TNa3HoW JuH3amu. [lpu
OTCYTCTBUU CETKU MOACYHUTHIBAIOT YUCIIO KIETOK B IOJIE 3PEHUS MHKPOCKOIIA.
[IpaBuiio moAcyeTa B KBaJpaTax OKYJISIPHOM CETKH TO K€, YTO U B KBaApaTax CETKU
cueTHOM  Kamephl. YToObl  pe3ynabTaT  OBUT  JIOCTOBEPHBIM,  KJIETKHU
MHUKPOOPraHU3MOB peKomeHayercss mnojacuuteiBath B 50 — 100 moissix 3peHus.
OO01iee KOJIMYECTBO MOJCUMTAHHBIX KJIETOK HE JIODKHO ObITh MeHee 600.
KonnuecTBOo KJIETOK MHUKpPOOpPraHu3sMoB B 1 cm® uccieayemMoro cyocrpara
BBIYUCTISIIOT IO popMyie:

a-S
M= ‘N,
s-V
riue
M — KOJU4ecmaeo Ki1emokK 6 ] CM3 CYCNneH3Uu,
a — CcpeOHee Kou4ecmeao Kiemox 6 keaopame OKVAAPHOU cemKu (none

3peHus);
S — naowaob MasKa, MMZ;
S — naowadsb K8AOpama OKYIAPHOU cemKu (nosis gpeﬁuﬂ), %
V  — obvem HaHeceHHOU HA CMEKIO CYCHeH3UU, CM;
N — cmenenb pazeedeHus Ucciedyemoll CYCHeH3UU.

[Imomaap KBaapara CETKH, WJIM MOJISI 3PEHHUs, ONPEACNSIOT C IOMOIIBIO
O00BEKT-MUKPOMETPA, KOTOPBIM TOMEIIAI0T Ha CTOJUK MHKPOCKOMAa BMECTO
rpernapara, U IPU TOM K€ YBEJIWYECHHHM, IIPU KOTOPOM MPOBOAMIIN IIOJICUET,
ONPEAEISAIOT CTOPOHY KBaJpara OKYJSIPHOM CETKH WIM AUAMETP TMOJISI 3PCHUS.
[T10mank oI 3peHus BBIYUCIISIOT 110 popMyJIe: S = ar’,
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IToacyer k1eTOK HAa MeMOpPaHHBIX (PUIbTPaX.

JIaHHBIN METOJI PEKOMEHYETCS UCIOJIb30BATh I ONPENEIICHNUS YUCIEHHOCTH
MUKPOOPTaHU3MOB B CyOCTpaTax ¢ HU3KOW IJIOTHOCTHIO KJIETOK. Ero mpumeHsior
[P ONPEACICHUN KOJNYECTBA MHUKPOOPTaHM3MOB B PA3JIMYHBIX BOJOEMAX, IPHU
CaHUTApPHO-0AKTEPUOJOTUYECKMX W  HEKOTOPBIX  JPYIMX  HMCCIIEIOBAaHUSX.
dunpTpoBaHrne MPoObI U3BECTHOTO 00beMa (OT HECKOJBKHX MHUIHIUTPOB JI0
JUTPOB) MO3BOJISIET CKOHLIEHTPUPOBATh HAa MOBEPXHOCTH (UIbTPA COAEpIKAIIUECS
B IPO0€ KJIIETKH MUKPOOPTIaHMU3MOB. 3aT€M UX OKPAIIMBAIOT U MOJICYUTHIBAIOT.

Jia ¢unbTpoBaHUs BBIOMPAIOT (QUIBTP, pa3Mep MOP KOTOPOTO IMO3BOJISET
3aJIep)KUBaTh ~ MHUKpPOOpraHWU3Mbl,  Haxopasmuecs B cyocrpate.  Ilepen
UCIOJIb30BaHUEM (WIBTPBI KUIATAT B JAUCTWUIMPOBAHHON BOJE IS yAaJICHUS
BO3/lyXa M OCTaTKOB pacTBOPHTENICH; BOAy cieayer 2 — 3 pa3a CMEHHTH
(KursiYeHue He JOJDKHO OBITh CIMIIKOM OYpHBIM, HWHaue QWIBTPbl OyayT
CKpy4YHBaThCs). 3aTeM (QUIBTP MOMEUIAIOT Ha CIELHMANIbHBIN JepKaTelb MaTOBOM
CTOPOHOM BBEPX U MPOITYCKAIOT YE€PE3 HEFO TOUHO U3MEPEHHBIN 00BEM IIPOOHI.

Yem OoJblI€ IUIOTHOCTh KJIETOK B HCCIEAYEMOM MaTepuaje, TEM MEHbIIe
JOJDKEH OBITh HccleqyeMblid 00beM, M HaoOopoT. KieTku MUKpOOpraHM3MOB,
OCEBIIME Ha (UIbTPE, OKPAIIMBAIOT KapOOJIOBBIM SPUTPO3UHOM. [l 3TOrO
GuIbTp NMOMENMIAIOT HMXKHEW CTOpoHOW B vamky lletpu Ha (QUIBTpOBaNBHYIO
OyMmary, yBIQKHEHHYIO KpPacHTEJIeM, YalllKy 3aKpbIBAIOT KPBIIIKOW M OCTABIISIIOT
Ha 3 — 5 4 wiM Ha CyTKH. J[J11 paBHOMEPHOTO OKpAIlIMBaHUs KIETOK MEMOpPaHHBIN
GuUIbTp OJKEH IJIOTHO MpuWierarb K OyMaXHOMY (UIBTPY C 3pUTPO3HHOM.
3areM MeMOpaHHBIM (UIBTP OTMBIBAIOT OT KpPACUTENs, IMEPEKIaJbiBasi €ro B
yammku [letpy ¢ QuubrpoBanmbHOM ~ Oymaroif, OOWJIBHO  CMOYEHHOM
JUCTUUINPOBAaHHOW BOJIOM, 0 T€X IOp, ITOKA OH HE IEPECTAaHET €€ OKPAaIlUBaTh.
[Tocne oTMmbIBaHUs (PUIBTP BBICYIIMBAIOT Ha BO3JyX€ W TOTOBAT IpemapaT AJis
MHUKpockonuu. Ha nmpenMeTHoe CTEKII0 HAaHOCAT KaIull0 KMMEPCHOHHOTO MAacia U
MOMEMIAIOT Ha HEro OKpaUleHHbIM MeMOpaHHbI (UIBTP TaK, YTOOBI KIETKH
MUKpPOOpraHu3mMoB ObuiM cBepxy. Ha mnoBepxHOcTh MemMOpaHHOro (QuibTpa
HAHOCHT €llle Kalll0 UMMEPCUOHHOTO Maciia M MOKPBIBAIOT (PUIBTP MOKPOBHBIM
CTEKJIOM.

KosmnuecTBO KIETOK MHUKPOOPTraHW3MOB IOJCUHUTHIBAIOT C HUMMEPCHOHHBIM
00bexTHBOM 90" B KBajJpaTax OKYJISPHON CETKH MJIM B IOJIE 3DEHUS MUKPOCKOIIA.
[IpaBuna mnoxacuera aHAJOTWYHBI TEM, KOTOPBIE M3JI0KEHBl I METOJa
Bunorpaackoro—bpuna. KonndectBo kinetok B 1 cm® UCCIeyeMOro cyocTpata
BBIYHUCISIOT 10 popMmyJie:

6
a-F-10
M= ,
S -V
e

3 .
M — xonuuecmeo kiemok 8 I cm” ucciedyemozo cybcmpama,
a — CcpeOHee Kouuecmao Kiemok 6 keaopame OKVAAPHOU cemKu (noe

3peHus);
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F - niowads membpannozo guiempa, My’
S — naowadsb Keaopama OKYIAPHOU CemKU (N0oas 3peHust), %
V = 06vem npo@unbmposantoli #eudkocmu, cr;

10° - Ko3ghhuyuenm nepesooa Mmm? 6 mKMC.

[Ipu BBISBICHUU U KOJIMYECTBEHHOM YY€T€ MUKPOOPIaHU3MOB HTUPOKO MPUME-
HSIOT JTIOMHHECIICHTHYI0O MUKpOCKOMHUI0. [Ipenapatsl MUKpOOPTraHU3MOB TOTOBST
HEIMOCPEJICTBEHHO W3 HCCIEAYEeMOW CYCICH3WW WM €€ pas3BeAcHUS JmOo
KOHIIGHTPUPYIOT KJICTKHM Ha CIENHAIBHO 00pa0OTaHHBIX HE(DIYyOPECITUPYIOMNUX
bunpTpax. IIpemaparsl u QWIBTPEI C MHUKpOOpPraHW3MaMu 00padaTHIBAIOT
aAKPUIMHOBBIM OPAHXKEBBIM WU JAPYTUMH (PIyOPECIUPYIOMUMUA KPACUTEIISIMHU.
[IpuHIMIIBI TIOJCYETAa NPU CBETJIONOJBHOM M JIFOMUHECIHEHTHOW MHUKPOCKOIUH
OJIMHAKOBBI, OJIHAKO OKpalleHHbIe (IyOpOXpOMaMH KJIETKU Oojee YETKO BUIHBI
Ha TeMHOM (hOHE TIpenapara, ux Jierdye OTIMYUTh OT HEOMOJIOTHUECKUX 00BEKTOB U
MPOU3BECTH MOJICUET OOJIEE TOUHO.

JItoMUHECIIEHTHAasT MUKPOCKOIMS JIa€T TaKXe BO3MOXKHOCTh BBIIBUTh U
OLICHUTh B  HCCIEAYyeMOW  MpoOe  YHMCIEHHOCTh  OTJACNBHBIX  TPyMM
MUKpPOOPraHU3MOB. [[7s 3TOro NPUMEHSIOT CHenualbHble  (IyOpPOXPOMBI
(Hanpumep, Kambkoayop Oenblii — I8 BBIABICHUS TPUOOB), METOJ
UMMYHO(ITYOPECLICHIINH U JP.

MeTOIILI BbICEBAa HA MUTATCJIbHBIC CPEAbI.

OmnpenesieHne KOJIUYECTBA KJIETOK BHICEBOM HA IUIOTHBIE MUTATEIbHbIE CPelbl
(metox Koxa).

MeTton  MHMPOKO  TPHUMEHSIOT  JUIS  ONpPEICNeHUS  YHCICHHOCTH
KU3HECTIOCOOHBIX KJIETOK B Pa3UYHBIX E€CTECTBEHHBIX CyOCTparax U B
nabopaTopHbIX KyjibTypax. B ero ochoBe nexut npunnun Koxa, cormacHo
KOTOPOMY KaXK/1asi KOJIOHMSI SIBJISIETCSI IOTOMCTBOM OJHOW KJIETKU. ITO MO3BOJISET
HAa OCHOBAaHUU 4YHUCJIA KOJOHMM, BBIPOCIIMX IIOCJIE€ TIOCEBAa Ha IUIOTHYIO
MUTATEIBHYIO CPEAY OINPEACIICHHOTO 00bheMa UCCIEyeMOU CYCIIeH3UH, CYAUTh 00
UCXOJTHOM COJECp)KaHUM B HEM KIETOK MHUKPOOPTaHU3MOB. Pe3ynbTaThl
KOJIMYECTBEHHOTO OIPEACNICHUsT MUKPOOPTaHU3MOB, IMPOBEICHHOTO MO METOMY
Koxa, gacTo BBIpakarOT HE B YHCJIE KIJIETOK, a B YCJIOBHBIX, TaK Ha3bIBAEMBIX
KoJioHueooOpazytromux eaunuiax — KOE.

OmnpeneneHre Yyuciaa MUKPOOPTAHW3MOB 3TUM METOJOM BKJIIOYACT TPH JTarla:
MIPUTOTOBJICHHUE pa3BECHUH, TTOCEB HA IJIOTHYIO cpeny B Yamku [leTpu u moacuer
BBIPOCILINUX KOJIOHUH.

Ilpuecomoenenue pazeedenui.

UHCIEeHHOCTh MOMYJISIIIUM MUKPOOPTAHU3MOB OOBIYHO BEJIMKA, TMMOITOMY IS
MOJIYYCHUSI  M3OJUPOBAHHBIX  KOJOHHM  HEOOXOJWMO  TMPUTOTOBUTH  PSf
MOCIICIOBATENBHBIX — pa3BefeHuil. Pa3BeneHuss TOTOBAT B CTEPUIIBHOU
BofonpoBoaHON Bojie uiau B 0,85 %-om pactBope NaCl (dusmosoruueckom
pactBope). B Xome ombiTa I1enecooOpa3HO HCIONB30BaTh OJWH W TOT IKE
koadummeHT pazseaeHus, Hanpumep 10, 4TO yMEHBITIAET BEPOSATHOCTD OIMIHUOKH.
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Jnsg  OpurotoBieHUs pa3BEICHHM CTEPUIBHYIO BOJONPOBOAHYIO BOIY
pasmuBaior mo 9 cM® B cTepHIbHBIE cyxue mpobupkn. 3ateM 1 cm® nccrenyemoit
CYCIICH3HH CTEPHIBHOI MHIIETKOM MEPeHOCAT B MPOOUPKY ¢ 9 CM° CTEpPHIIBHOM
BOJIbI — 3TO mepBoe passenenue (107'). ITomydeHHOe pa3BelCHHE TIIATENBHO
NEPEMEIINBAIOT HOBOW CTEPUIIbHOW MUIIETKOM, HECKOJIBKO pa3 BOUpasl B MUIETKY
Y BBIIYCKas U3 HEE IOJIyYCHHYIO CYCIIEH3UIO KJIETOK. 3aTe€M TOM K€ MUIIETKON
0TOMpaoT 1 cM® CYCIIEH3HH ¥ TIEPEHOCAT BO BTOPYIO MPOOHPKY, MOTydas BTOPOE
paspenenne (107°). Takum ke 06pa3oM TOTOBAT MOCIEIYIOUINE PA3BEICHUS.
CreneHp pa3BeleHUS 3aBUCUT OT IUIOTHOCTH HCCIEAYEMOW IOMYJIALHH
MUKpPOOPTaHU3MOB.

JIns  OpUrOTOBJIEHHSI  KaXXIOTO  pa3BElIEHUs  CIEAyeT  00s3aTelIbHO
UCIIONBb30BaTh HOBYIO MHMETKY. [IpeHeOpekeHrne STUM MpPaBHIOM HPUBOIUT K
MOJIYYEHUIO ONIMOOYHOr0 Pe3yJibTaTa BCJIEACTBUE BBICOKON CIIOCOOHOCTH KIIETOK
MUKPOOPraHU3MOB K COPOLIMM Ha IOBEPXHOCTHU CTEKIIA.

lloces.

BriceBaTh CycneH3UI0 MOYKHO IMOBEPXHOCTHBIM WJIM TIIYOMHHBIM CIIOCOOOM.
[lepen moceBOM TOBEPXHOCTHBIM CHOCOOOM  pa3jaMBAIOT  arapu30BAHHYIO
IMATATENBHYIO CPEly B PSL CTEPUIBHBIX dariek Ilerpn mo 15 — 20 cM® B kammyio.
Yamky OCTaBIIAIOT Ha FOPU30HTAJIBHOM IMOBEPXHOCTH, IOKA CPEa HE 3aCTBHIHET.
[ToBEpXHOCTh arapu30BaHHBIX CPEX IEpel NOCEBOM PEKOMEHIYETCS MOJCYIIMTH
JUISl YAQJIEHHs] KOHJIEHCAlMOHHOM BJIard B CTEPUIILHOM OOKCE WIIM NTOMECTUB UX B
TEPMOCTAT Ha 2 — 3 CyTOK KPBIIIKAMU BHHU3.

mn 1mn imn 1mn

>

v

9mn 9mn 9mn

1:100%

Puc. 24. Cxema npuzomosnenus pazéedenuii u noceea cycnenzuu MUKpooOpzanu3mos.

B uvamky Iletpu ¢ moxacymeHHOM cpenoil BHOCSIT TOYHO M3MEPEHHBII 00beM
(0,05 mwm 0,1 cM’) COOTBETCTBYIOLIETO pPAa3BEACHHS M PACIPEACISIOT €ro
CTEKJISIHHBIM IIIATEJIEM MO MOBEPXHOCTH Cpelbl. BBhICEBBI HA IUIOTHYIO Cpemy
MPOBOJIAT, KaK MPaBWJIO, U3 TPEX MOCIEIHUX Pa3BEIACHHM, MPUUEM M3 KaxKI0ro
nenaroT 2 — 4 napasuienbHbIX BbiceBa. [[oCeBBI MOKHO J1€J1aTh OAHOM MUIETKOM, HO
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IpU 3TOM HAYUHATh CJeayeT 00sA3aTeNbHO ¢ OOobIIero pa3seneHus. st kaxxmaoro
pa3BeCHUs] MCIOJB3YKOT HOBBIM CTEpWIbHBIM mmartenb. [locne moceBa yamku
[leTpy moMemarOT B TEPMOCTAT KPBIIIKAMU BHU3.

[Tpu rmyOMHHOM MOCEBE TOYHO U3MEPEHHBIN 00beM (Kak mpasuio, 0,1; 0,5 wiu
1,0 cM®) HCXOIHOH CYCIICH3HH WIH Pa3BEICHHS BHOCAT B DACIUIABICHHYIO H
ocTy)keHHyro 10 45 — 50°C cpeny, TIIATEIBbHO TIEPEMENIMBAIOT, 3aTEM
HEMEJICHHO BbUIMBAIOT B 4Yamky llerpu u pmator cpene 3acteiTh. B ciyuae
IIIyOMHHOTO TOCeBa TOJB3YIOTCS CpEelOW, TMPEABApPUTEIBHO PA3IUTON U
IPOABTOKIABUPOBAHHOM B MPOOUPKAX.

[Tpu Gospminx MacmTabax paboOTHI Cpeay Mo MPOOUpPKaM HE Pa3IuBaloT, a IMo-
cTynarot cieayomum oopazom. [lo 1 cM® U3 COOTBETCTBYIOIIETO Pa3BEICHUS
NEPEHOCIT CTEPUIIbHOM NUNETKo B 2 — 4 crepwibHble yamku [lerpu. 3arem
3a/IMBarOT B Yammku 1mo 15 — 20 cM® cpejipl, pacIuIaBIeHHON U OCTYXKEHHOI 10 45 —
50°C, U cMemuBaKOT MUTATENBHYKD CpPENy C IOCEBHBIM MaTEpPUAlIOM JIETKUM
BpallaTeJIbHBIM JBHYKEHUEM YallK{ 10 MOBEPXHOCTH CTOJIA, IOCIE YErOo YallKu
OCTABJISIFOT HAa TOPU30HTAIIBHOM MTOBEPXHOCTH 110 3aCThIBaHusA cpeapl. Korna cpena
3aCTBIHET, Yallky [leTpu B mepeBepHyTOM BHJI€ TOMEIIAKOT B TEPMOCTAT.

Pabora ¢ apox:kaMu He MO3BOJISIET UCHOIb30BaTh METOJ TNTyOMHHOTO MOCEBA
BBUJly UHTEHCUBHOT'O ra3000pa3oBaHus U pa3pbiBa MUTATENbHOHN cpeabl. OnHaKo,
UCIOJIB3YS] COOTBETCTBYIOIINE HHTUOUTOPBI APOKIKEBOTO POCTA, JIJIsl OTIPEACICHUS
CTENEHU WH(PUIMPOBAHUA COIMYTCTBYIOLIEH OakTepuaabHOM MUKPOQPIOpO
JAHHBIN METOJ BIIOJIHE d(PPEeKTUBEH. ***

Jlns onpenieneHust KOJIMYECTBA KIETOK aHA3pOOHBIX MUKPOOPTaHU3MOB YalllKU
[lerpu mocie moceBa MOMEHIAlOT B aHa’poctar. WMHorma s omnpeneneHus
YUCJIEHHOCTH aHa’3po0O0B IJIOTHYIO CpeAy IMOCHE 3aceBa OCTABJSIOT B MPOOHMpKaX.
[ToBepXHOCTh 3acThIBLIEH cCpeabl 3aiuBaroT napapuuHom. [ns mydmero yuera
KOJIOHM MUKPOOPIraHW3MOB CPEJIbl B 3TOM CIIy4ae peKOMEHAYETCS OCBETIATh.

Iloocuem gvipocuiux KoJIOHUL.

KonoHnn  MUKpOOpPraHM3MOB B  3aBUCMMOCTH OT CKOPOCTH  pOCTa
noJICYUTHIBaIOT yepe3 1 — 15 cyrok nnkyoauuu. [loncuer, kak npaBuio, NpoOBOJAT,
He oTkpbiBas yamiek [lerpu. g ynoOcTBa KaKAyr0 MPOCYUTAHHYIO KOJIOHHUIO
OTMEUAIOT TOYKOW Ha HapyXHOM cTopoHe JHA Yamku. [Ipyu 60JIbIIOM KOJTHMYECTBE
KOJIOHMM JHO 4Yamku lleTpu nensT Ha CEKTOpbl, NPOCYUTHIBAKOT KOJIOHHH B
KOKJIOM CEKTOpPE UM CYMMHUPYIOT pe3ynbTarbl. MHOrma nns mojcdera KOJOHUUN
UCIOJIb3YIOT CHEMaIbHbIE TOJyaBTOMATUYECKUE CUETUHKHU.

Jlyymmm pa3BeieHHEM CIIEIyeT CUUTATh TO, U3 KOTOPOIO MPHU BHICEBE B YAIIIKE
[Terpu BbIpactaer ot 30 — 50 go 100 — 150 kosonwmit. Ecnyu 4nucino BeIpoCHIMX
KOJIOHMM MeHblne 10, To 3TU pe3ynbTaThl IJis pacdeTa KOJMYECTBA KIETOK B
UCXOJTHOM MaTtepuaje He MCMOJb3yIoT. Pe3ynbTarsl mapasielbHbIX BBICEBOB M3
OTHOTO M TOTO € Pa3BEICHHUS CYMMHUDPYIOT U ONPEAEISIIOT CPEAHEE YHUCIIO
KOJIOHMM Ha OJHOM YallKe.

KonmndectBo KIeToK B 1 oM HcCIeayeMoro cybeTpara BBIYHCISIOT 110

dbopmyre:
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M= )
\
rae
M — koauuecmeo kiemok 6 1 cm® ucciedyemoeo cyocmpama,
a — cpeoHnee Yucio KOJIOHULL, 8bIPOCUUX NOCLE NOCEBA U3 OAHHO20
pazeedeHust;
Vv — 00veM cycneH3uu, 83samulil OJis1 NOCesa, cms;
10"  — cmenenwv pazeedenus.

YnpoueHHbIi KOJIMYEeCTBEHHbIN YUYeT APOosKiKei.

Jpox:KeBble KOJOHMM B TIIOCEBAX YUUTHIBAIOT CIEAYIONIMM 00pa3oM.
OOpaTHYIO CTOPOHY KaXJOW YalllKK PA3JACISIIOT YEpPHWIAMH WIM TYIIbIO Ha
OoJiblliee WM MEHBIIEE YHUCIO 4YacTed — OT YeThIpeX 10 UIECTHAJAUATH B
3aBUCUMOCTH OT T'yCTOTBI MOCEBA — U MPOCMATPUBAIOT BCE KOJOHHUM HA KaXKIOU
OrPaHMYEHHON MIOMmAanu ¢ 00beKTHBOM 10” B IPOCBEYMBAIONIEM MUKPOCKOIIE MU
C OMHOKYJIIDHOHM JTynOW B OTpakeHHOM cBeTe. ONMCHIBAIOT BCE BCTPEUAIOIIUECS
TUNBl KOJIOHWM B CTAaHAAPTHBIX TEepMHUHAX. M3 HHUX TOTOBAT mpemnaparsl U
MUKPOCKOTIUPYIOT MpH OOJIBIIMX YBEIMYEHUSAX. ITOT JETaIbHBIA IPOCMOTP
KOJIOHMM MpU INEPBOM II0CEBE OYEHb BaXEH, TaK KaK IPU MOCIEAYIOLINX
nepeceBax HEKOTOpbIE MPHU3HAKH, HANpUMeEp CIIOpOoOOpa3oBaHUE, WHOI/IA
ucye3aoT. PekoMmeHnyeTcs cpasy ke gaenarh Qororpaduu WM 3apUCOBKHU.
KoJioHMM pa3HBIX TUIIOB HYMEPYIOT U MPOCUYUTHIBAOT OTAEIBHO.

VYyeT npou3BOAAT IBaXKIbl. B MepBbIli CPOK OTMEUAIOT ¢ OOpPATHOW CTOPOHBI
YallKU BCE BBIPOCIIME U NMPOCUYUTAHHBIE KOJIOHUH, a 3aTEM OCTAaBJISIOT YaIlIKU €11
Ha HECKOJBbKO IHEW I HAOJIOAEHHUA 3a BO3MOYKHBIM IIOSIBJIEHUEM KOJOHUHI
MEJICHHOPACTYIIUX APOKIKEH.

[Ipy HEOOXOIUMOCTH KOJUYECTBEHHOTO yUeTa pacyeT YUCICHHOCTH JIPOXIKEH
n B €IMHULIE MACChl WJIM 00bEMa UCCIEAYyEeMOro MaTepuaia BeAyT o popMmyiie:

n=a-0-e,

TIe
a — cpedree Yucio KOIOHUL Ha 00RO Yyawike Tlempu;
6 — uucno kanens 6 1 cm® cycnensuu dannozo pazeedenus;
6 — cmenenb pazbasieHus oopasya.

OTtaenbHbIE U30JIATHI (IITAMMBbI) TIOJIYYAIOT MyTEM IepeceBa M30JUPOBAHHBIX

KOJIOHMM B MPOOHMPKH HA TE€ K€ Cpeibl, HA KOTOpbIE MPOU3BOAMIN MEPBUYHBIN
BBICEB.
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OnpeneneHue KOJMYECTBA KJIETOK C HCMOJIL30BAHNEM NPHOOPa BaKYyMHOMH QUILTpPaluM.
Yempoiicmeo npuéopa u nopaook pabomut ¢ num.

[Ipy  HEoOXOAMMOCTM  KOJMYECTBEHHOIO  y4e€Ta  MHKPOOPTraHHU3MOB
IPUOPUTETHBIM SIBJISIETCS HCIIOJNB30BAaHUE NPUOOPOB BaKyyMHOH (uibTpanuu
OTEYECTBEHHOI'0O W MMIIOPTHOI'O MPOMU3BOACTBA. [IpM HEKOTOPBIX pas3nnyusx, Bce
OHM YCTPOEHBI 10 OJHOMY IPUHLMITY.

Puc. 25. IHpunuyunuanvnas cxema npubopa éaxyymnoii punsmpayuu.
1 — punompooepoicamens ¢ eopouxamu (1, 3 unu 6-ceKyuoHHbLU KOLIEKMOP);
2 — xonba bByuzena;
3 — gunempyrowuti 6a0x Muoucapm
4 — gaxyymmublll HACOC;
5 — pesunoswiti unane.

Puc. 26. Hpunyunuanvnas cxema coopxu gpunsmpyiouiezo yina.
1 — soponka c 3anopnoti ckoboti;
2 — KpvlwKa,
3 — cunuxonosoe Kobyo,
4 — hpumma u3z nepoicaseroweti cmanu,
5 — cunuxonosas npoxkiaoKa;
6 — kpan.
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Kaxnas ¢uibTpanvoHHasi cucreMa COCTOMT M3 KoJUleKTopa ¢ 3 wiu 6
IPUBAPEHHBIMU (DUIBTPOBAIBHBIMU CTOJAMM, YKOMIUIEKTOBAaHHBIMU IUIOCKUM
KOJIBLIOM U3 MoJuTeTpadTopaTUiIeHa 10X (GPUTTOM U3 BBICOKOKAYECTBEHHOU
CTaJu, CJIy>Kalllell B KaueCTBE OMOpbl (PUIbTPaA, U KPAHOM U3 BBICOKOKaYECTBEHHOMN
CTalid JUIs PEryJIMpOBaHUS BaKyymMa B KaXJIOW OTIEIBbHON (UIBTPAMOHHOM
BopoHKe. Kaxnas BOpOHKa OCHallleHa PBIYaKHBIM 3aTBOPOM JJIsl HAJEKHOIO
Kpenexxa Ha (DUIbTPOBAIBHBIN CTOJ U KPBIIIKOW C CUIIMKOHOBOH YIIJIOTHUTEIBHON
IIPOKJIATKOM.

Boponka u3 BbICOKOKauecTBeHHON crtamu (o0vem 500 cM®)  mMeer Ha
BHYTPEHHEH CTEHKE BBITPaBIIEHHBIE MapKUpoBKU Ha oowsemsl 100, 200, 300, 400
1 500 cm’. BopoHka M3 BBICOKOKa4eCTBeHHOI cTanu (06seM 100 cM’) nmeer Ha
BHYTpPEHHEH CTEHKE BBITPABICHHBIE MapKUPOBKH Ha 00Bembl 50 u 100 e,

®dupma Sartorius mpou3BOIUT TPUOOPHI BAKYYMHON (PHIBTPAIUH C TTOJHBIM
HAaOOpPOM COMYTCTBYIOIIMX MaTepuanoB ((PUIBTPbI, KapTOHHBIE IOIJIOXKKH),
OpeIHAa3HAYCHHBIX JUIsl pEIIeHUs 3aJad MUKpPOOMOJIOTUYECKOTO aHajau3a B
Pa3IMYHBIX OTPACIISIX MUILEBON MPOMBIIUIEHHOCTH.

be3ycia0BHBIMU HMX NPEUMYILIECTBAMU SIBISIOTCS: 3KOHOMHS BPEMEHHU IpH
OOBIYHBIX HCCIEAOBAHUAX — MOXXKHO  OJHOBPEMEHHO (uibTpoBaTh 3 uiau 6
npo0; CTaOMIBHOCTh PE3YIbTATOB; MPAKTUYHOCTH U yNOOCTBO B 0OOpallleHuu;
HE3aBHCHUMasl PEryJIMpOBKa BaKyyMma JJis KaXJI0TO OTJAEIBbHOTO (PUIbTPALMOHHOTO
y3Ia.

MukpoOuosorndeckie uCCcaeA0BaHus C UCIIOJIb30BaHNEM MTPHOOpa BaKyyMHOU
(buIbTpaIK MPOU3BOAATCS B CIEIYIOIIEM MOPSIKE:

1. Ouuctuth U Npoe3UHPUIMPOBATH JTA0OPATOPHBIN CTOJI.

2. Pacronoxuts B psA  CTEpUIbHBIE MHUTATEIbHBIE CpPEObl WU
MOATOTOBJICHHBIE MUTATENbHBIE KAPTOHHBIE MOJUIOKKHM B 4amikax I[lerpwm.
[T00XKUTH PSIZIOM CTEPHUIIBHO yITaKOBAaHHBIE MEMOpaHHBIE (PUITBTPHI.

3. TloctaBuTh psgoM ¢ (QUIBTPAIIMOHHOW YCTAaHOBKOW ropenky byH3eHa,
CTaKaH ¢ HEOOJIBIITUM KOJTUYECTBOM CIIMPTA U TMTUHIIET.

4. BKJIIOYUTH MCTOYHUK BaKyyMa (3JIEKTPUUYECKUN MM BOJOCTPYMHBIN HACOC)
U CHSATH C KOJUIEKTOpPA BOPOHKY.

5. Onanmuth mIamMeHeM (QUIbTPOBAIBHBIN CTOJ (METALTUYECKYIO (GPUTTY).
OTKpBITH KpaH U MPOBECTH TIaMs uepe3 PpUTTy. 3aKpbITh KpaH.

6. B3sTh BOPOHKY U ONAJIUTh €€ CHU3Y.

7. TlomMecTUTh METAITMYECKYI0 BOPOHKY Ha (DUIBTPOBAIBHBIN CTOJ U OMAJIUTh
€€ BHYTPEHHIOIO YaCTh CHU3Y BBEPX, MPOBOS IJIaMs 110 CIIUPAIIH.

8. OnanuTh KphIIIKY U YCTAaHOBUTH ee. Ternepb 3TOT (UIBTPOBAIBHBIN Yy3el
crepwieH. OctanbHble (UIBTPOBAIBHBIE y3JIbl MOJTOTABIUBAIOTCA TAKUM
*Ke 00pazom.

9. B3saTh cTepuibHBI MEMOpaHHBIN (GUIBTP TUIOCKUM MHHIIETOM, KOTOPBIUA
TaK)K€ HEO0OXOJMMO KPAaTKOBPEMEHHO O0Ke4b; CBOOOIHOW PYKOU CHSITH
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METAJJTMYECKYI0 BOPOHKY C KPBILIIKOM U MOJOXKUTH MEMOpaHHBIA (HUIBTP
10 LIEHTPY Ha QPPUTTY.

10. TlomecTuTh BOPOHKY Ha (UIBTPOBAIBHBIN CTON U 3aKpbITh CKOOBI. Takum
e 00pa3oM MOATOTOBUTH Bee 3 (Wi 6) (UIBTPAIMOHHBIX Y3JIOB.

11. [locne 3amonHeHHWsT NPOOAMU KaXKJIO0M BOPOHKH OTKPBITH KpaHBl H
(GUIBTPOBATH.

12. [locne oxkoH4YaHus (GUIBTPAIMHU 3aKPBITh KpaHbl. CTEPUIBHBIM MUHLETOM
MOOYEPEHO TMEpPeHeCTH (DUIBTPHI C MOBEPXHOCTH (PPUTT HA CMOYCHHBIC
NUTATEIbHbIE KAPTOHHBIC MOJIOKKU WU TUTATEIbHBIE CPEJIbI.

13. Ilocie 3TOrO YamKH HeTpI/I IMIOMCCTUTDL B TCPMOCTAT U BBIACPIKATL COIIACHO
IMPCAITMCAaHUAM.

[lepen mepBbIM BBOJIOM B PabOTy M IOCJE Ka)XXJIOTO YMOTPEOJCHUS CUCTEMY
HY>KHO MPOYHIIATh U BBICYIIUBATh. [Ipy 3TOM OHa CHavaya MpoMBIBaeTCs Topsuei
BOJIOM, a 3aTe€M OIIOJACKMBAETCS IUCTWUIMPOBAHHOW BojioW. Ilpu cuiabHOM
3arpsiI3BHEHUU CUCTEMa JIOMOJHUTEIBHO MPOYHUINACTC UMEIOINMMUCS B MPOJIAKE
Ja00paTOPHBIMU CPEACTBAMM [IJII OYMCTKH (MeTaja, CTEKJa, IUIAaCTMAacChl) U
MSITKHMH IIETKaMH.

[Ipu moctaBke KpaHbl YK€ CMa3aHbl KOHCUCTEHTHOW CMa3KoM (MCIOJIb3yeTcs
"BBICOKOBAKYyMHasl TsDKeJlasg KOHCUCTEHTHas cMaszka'). BrmocnenctBum ciemyer
CHUMATh, YUCTUTh, CYIIUTh, CMa3blBaTh U CHOBA MOHTHUPOBATHb KpaHbI TOJHKO B
cilyyae 3aTpPYJHEHUH MpU OTKPHIBAHMM U 3aKpbhiBaHUM MX. HyXHO 00s3aTenbHO
CJICANTH 3a TE€M, YTOOBI KaXK/IbIil KpaH ObLJI CHOBA BCTABJICH B TO K€ NUIM(OBaHHOE
KOHHYECKOE THE3/10, U3 KOTOPOTO OH OBLIT BHIHYT.

[Tocne wacToro ymoTpeOJeHHS 3aKMMHBIC CKOOBI YTPauyWMBAaIOT 3aKUMHYIO
CIIOCOOHOCTh, M MOXET OBITh HapyIIeHa TePMETHYHOCTh. B 3TOM ciydae
HEO0OXOMMO MOATSIHYTh 3AKUMHYIO CKOOY JIETKHM C)KMMaHHEM TUIOCKOTYOIIaMHu.

[TonBHXKHBIC YaCTH, ITOJBEPIKCHHBIC TPEHUIO M3-3a OTKPHIBAHUS U 3aKPBIBAHMUS,
JIOJDKHBI BCET/Ia OBITH CJIETKa CMa3aHEl.

Cmepunvnvlie memopannsie puabmpel.

Takue GuabTpsl YK€ JaBHO CTadd CTaHIAPTOM B  TOBCEJHEBHOM
MUKPOOHOJIOTUYECKOM KOHTPOJIE KauecTBa.

MemOpanHbie GUABTPHI SArtorius cOOTBETCTBYIOT MEKIYHAPOIHBIM HOPMaM.
OWIBTPHl  MOCTaBISAIOTCS TOTOBBIMM K  HCIIOJIB30BAaHUI0O W W30aBIISIOT
MOJIB30BATENsI OT TMPOIEAYPHl CTepriM3aluu. Tak Kak OHM WHAWBUAYAJTHHO
yIaKOBaHbI, PUCK KOHTAMUHAIIUN JAXE YK€ OTKPBITBHIX (PUIBTPOB KpailHE HH3OK,
yto nmoaTrBepxkaaetcs ceprudukatom GLP. Cornacno tpeboBanusim GLP, kaxabii
buabTp MMeeT UACHTU(GUKAIIMOHHBIA HOMEpP M HOMEp CepUr Ha WHIWBHUIYaTIbHOU
yrnakoBke (Ta6a. 11).

97



Xapaxmepucmuka cmepuibHbIX Memopannbvlx hunvmpos Sartorius

Taoauna 11

Beable puiabTpshl ¢ YepHOIi ceTkoii, Tun 114, crepuibHbIe,
JJ151 00HAPYKeHHsI MUKPOOPTaHU3MOB HAa OKPAallleHHBIX cpeax

Pa3mep nop 0,2 MkmM Howmep JAuamerp YnakoBka, mr
11407-47-ACN 47 Mm 100
11407-47-ACR 47 Mm 1000
11407-50-ACN 50 mm 100
11407-50-ACR 50 mm 1000
Pa3mep nop 0,45 Mmxm Homep JAuamerp YnakoBka, it
11406-47-ACN 47 mm 100
11406-47-ACR 47 mm 1000
11406-50-ACN 50 mm 100
11406-50-ACR 50 mm 1000
Pa3mep nop 0,65 Mmxm Howmep Jlnametp YnakoBka, 1T
11405-47-ACN 47 Mm 100
11405-50-ACN 50 mm 100
Pa3mep nop 0,8mMkm Howmep JAuamerp YnakoBka, mr
11404-47-ACN 47 Mm 100
11404-47-ACR 47 mm 1000
11404-50-ACN 50 mm 100
Pazmep nop 1,2 Mkm Homep Juamerp YnakoBka, T
11403-47-ACN 47 mm 100
11403-47-ACR 47 mm 1000
11403-50-ACN 50 mm 100
11403-50-ACR 50 mm 1000

Yepublie puabTpbl ¢ 0en0ii ceTkoii, Tun 130, crepuiibuble,

JJ1s1 0OHAPYKEHUsI TPHOOB U JAPOKKeil

Pa3mep nop 0,45 Mmkm Homep JAuamerp YnakoBka, mr
13006-47-ACN 47 mm 100
13006-47-ACR 47 mm 1000
13006-50-ACN 50 mm 100
13006-50-ACR 50 mm 1000

Pa3mep nop 0,65 Mxm Homep Jlnametp YnakoBka, 1T
13005-47-ACN 47 Mmm 100
13005-50-ACN 50 mm 100
13005-50-ACR 50 mm 1000

Pa3zmep nop 0,8mMkm Homep JlnameTtp YnakoBka, T
13004-47-ACN 47 Mm 100
13004-47-ACR 47 mm 1000
13004-50-ACN 50 mm 100

3ejieHble PUIBLTPHI € TEMHO-3€J1€HOM ceTKOil, Tun 138, crepuiibHbIe,
AJ151 KOHTPACTHPOBAHMSA CJ1a000KPAIIEHHBIX H MPO3PAYHBIX KOJOHHIT

Pa3zmep nop 0,45 Mkm Homep JlnameTtp YnakoBka, T
13806-47-ACN 47 mm 100
13806-47-ACR 47 mm 1000
13806-50-ACN 50 mm 100
13806-50-ACR 50 mm 1000

Beable GuIbTPHI ¢ TEMHO-3€JIeHOi ceTKOoi, TN 139, crepuiibHbIe,
JJ1s1 OOHAPY KeHHsI MUKPOOPTraHM3MOB HA OKPallleHHBIX cpeaax

Pa3zmep nop 0,45 Mkm Homep JlnameTtp YnakoBka, T
13906-47-ACN 47 Mm 100
13906-47-ACR 47 Mm 1000
13906-50-ACN 50 mm 100
13906-50-ACR 50 mm 1000

Pa3mep nop 0,65 Mmxm Homep JAuametp YnakoBka, It
13905-47-ACN 47 Mm 100

Pa3mep nop 1,2 Mkm Homep JAuametp YnakoBka, T
13903-47-ACN 47 mm 100
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Tadauma 12

Obnacmo RPpUMEHEHUA nUMAamejlbHblX KAPMOHHbIX no0n024ceK

Mpoaykr Mukpoopranusm Tun IKIT
oMY Standard TTC, R2A, Malt extract
E. coli u xomudpopmbr Endo, Tergitol TTC, Teepol, M-FC, ECD
Booa -
®DexanbHBIe CTPETITOKOKKH Azide
Pseudomonas aeruginosa Cetrimide
Kucnoroycroifunssie OakTepuu Orange Serum
oMY Standard, Standart TTC
Besauxozonvnvie MonouHoKHCTIBIC OaKTEepUU VLB-S7-S, Orange Serum
Hanumku
Crnuzeobpa3yrornie 0akTepuu Weman
Jposoku U rprObI Wort, Schaufus-Pottinger, Malt extract
[TeTMOKOKKY W JTAKTOOAIMIIITBI VLB-S7-S
ITuso Jlukue posxokn Lysine
JIpO3OKH U TpUObI Wort, Malt extract
YKCyCHOKUCITBIC OaKTepHUn Wort, Orange serum
MonouHoKHCTIBIC OaKTEpPUN Orange Serum
Buno
Leuconostoc oenos Tomato Juice
JIpO3OKH U TpUObI Wort, Schaufus-Pottinger, Malt extract
oMY Standard TTC, Standard, Caso
SHTEDOBAKTEDHH Endo, Teepol, M-FC, Tergitol TTC, ECD,
p p MacConkey, Chromocult
MesoduibHbIe U TEPMO(DUIBHBIE Glusose-Tryptone
cropooOpasyronirue 6aKkTepun
Huweevie B .
npodyKmui Pseudomonas aeruginosa Cetrimide
CabMOHETBI Bismuth-Sulfite
Cradninokokkn Chapman
CTpenToKOKKH Azide
JIpOSKKHU U TpUOBI Wort, Malt extract
E. coli u ko opmebr Endo
Monoko CanbMOHEIUIB Bismuth-Sulfite
CTpenToKOKKH Azide
MesoduibHbIe U TepMODIIEHBIC Glusose-Tryptone
Caxap criopooOpazytomue 6akTepun

Jposxoku U TprOBI

Wort, Schaufus-Pottinger, Malt extract
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Puc. 27. Memopannsiii punomp Sartorius Tun 114 (6enviit punvmp ¢ uepnoit cemxoii).

Bce wmemOpanable GUABTPHI AJIE MHUKPOOHMOJOTMM HM3TOTaBIMBAIOTCS U3
HUTpaTa LEJUTI0JI03b], 00eCTIeYNBAIOIIe Xopollee yaAepKaHue MUKPOOPTaHU3MOB,
BBICOKYIO CKOPOCTh TIOTOKa MW ONTUMAJIBHBIA mojcyeT KojoHuu. Cetka,
HAaHECEHHAs: Ha TTOBEPXHOCTh MEMOpaHHBIX (PHIBTPOB, C pa3mMepoMm sueek 3,1x3,1
MM O00JIeTYaeT MOJICUET KOJOHHUH, OCOOCHHO MpU OOMJIBHOM POCTE W OOJIBIIIOM
KOJIMYECTBE MMKPOKOJIOHUH. DUIbTpbl pa3ivyuHbIX I[BETOB 00€CIEYMBAIOT
KOHTPACT KOJIOHUM Ha CBOEH MOBEPXHOCTH, UTO 3HAUUTEIHHO 00JIETYaET MOACYET.

IHHumamenvnuie KapmoHHble nOO0N0MNCKU.

Kapronnpie mominoxku Sartorius B covyeTaHWM C METOJIOM MeMOpaHHOM
(GunabTpali YCIEIIHO MCHOJB3YIOTCS yxke B TeueHue Oosiee 20 ner. OHu
00€eCreynBalOT NPOCTOTY U JIETKOCTh MUKPOOMOJIOTUYECKUX UCCIIET0BAHMM.

[TurarenbHast kaptoHHas nomjoxkka (IIKII) — sto muck u3 copOupyroiiero
Marepuasna, IPONUTAHHBIM CEJIEKTUBHOM MUTATEJIbHOM CpeloW, a 3aTeM
BBICYILICHHBI B CHEUUAJBHBIX YCIOBUAX U CTEPUIIbHO YINAKOBAaHHBIM B YalIKy
[lerpu. AKTHBaIUs MUTATENBHON CPENBI MPOBOAUTCS HEMOCPEICTBEHHO IEPEN €€
UCITOJIb30BAHUEM, ITyTEM CMAuMBaHUS MOJI0KKH CTEPWIBHON TUCTUIIIMPOBAHHON
BO/IOM. B KoMmiekTe ¢ moasio’kKamMH MOCTaBJISIOTCS U CTEPUIIbHbIE MEMOpaHHbIE
dmtbTphl. Sartorius npoussoaut 26 tumnos [TKIT (Tada. 12).

OnpeneseHne 6HOMACChHI B3BEIIMBAHHEM.

Onpenenenue OuomMacchl COCTOMT M3 TpPEX MOCIEIOBATENbHBIX OIEpaluii:
JIOBEJCHUE MacChl ILEHTPUPYKHBIX NPOOUPOK WM (PUIBTPOB O MOCTOSHHOTO
3HAUEHUA; OTJEJIEHUE KIETOK MHUKPOOPIaHU3MOB OT KYJIbTYpaJlbHOM >KUIKOCTH;
omnpenereHue X Macchl. Yaile BCero ompenessioT Maccy CyXHX KIIETOK, XOTS
WMHOTJIa MOKHO OTPaHUYMUTHCS OIpe/esieHneM ChIpod OnomMaccel. B mocnennem
cllyyae TIEpBbI ATam OTHAAaeT; JOCTaTOYHO TOJBKO B3BECUTh MYCTYIO
HeHTpUPykHYI0 TpOoOUPKY (HUIBTP), HO HE JOBOAUTH €€ MacCy J0 MOCTOSIHHOTO
3HayeHus. bruomaccy 0ObIYHO BRIpaXXarOT B rpaMMax WIM MIJUIMTpaMMax Ha JIUTP
KYJIbTYPAIbHOU JKUIKOCTH.
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Hosedenue maccvl npooupok unu puibmpos 00 NHOCMOAHHO20 3HAYEHUS.

C a1ol 1enplo GUIBTPHI, MPEABAPUTEIHLHO MOJOKEHHBIE B OTKPBHITYIO YAIIKY
[letpy wim 1eHTpUYKHBIE NPOOUPKH (HE IIJIACTUKOBBIC), IIOMENIAI0T B
CYLIWJIBHBIN 1Kad U BHICYIIMBAIOT B TeueHue 1 — 2 9 npu temneparype 80 — 85°C
(punbTpel) umu 90 — 100°C (mpobupku). 3atem vamky lletpu ¢ dunbTpamu umm
HeHTpU(Py>KHBIE TPOOMPKH BBIHUMAIOT M3 CYIIWJIBHOTO MmKada u OBICTPO
MEPEHOCIT B JKCUKATOp C O0e3BOAHBIM XJjopucThiM KanbuueMm (CaCl,) wim
KOHIICHTPUPOBAHHOMN CEPHON KUCIOTOU. DKCUKATOP CTABAT OKOJIO AaHATUTUYECKUX
BECOB, Ha KOTOpPBHIX OyAEeT TPOBOIUTHCSA B3BemmBaHUE. Yepe3 dYac GUIBTPHI
(mpoOupku) B3BemMBalOT ¢ ToyHOCThIO 10 00,0001 1. BricymuBanue wu
B3BEIIMBAHNUE TIOBTOPSIOT, COOMIONAs YKa3aHHYIO MMOCJIE0BATEILHOCTD ONEpaIlHid,
oKa Macca H€ JOCTUTHET IIOCTOSHHOTO 3HAueHus, T.e. KoJebaHus B ee
OTIPEJICICHHSIX HE OYIyT MPEBBIIATh ACCITHIX JTOJICH MT.

Omoenenue MUKPOOP2AHUIMOB OM CPEObL.

OcymectBisiercs  HeHTpudyrupoBanuem  uid  ¢GuiabTpoBaHuemM. B
HEeHTPUPYKHYIO MPOOUPKY HAIMBAIOT TOYHO HM3MEPEHHBIM OO0BEM TIIATEIHHO
NepeMENIaHHON >KUJIKOW KyJIbTYPhI, KOTOPHI B 3aBUCUMOCTH OT €€ IUIOTHOCTHU
konebaercs or 500 20 oM. Bpems IHeHTpHGbYTHpOBAaHHS M 9YHCIO OOGOPOTOB
3aBUCAT OT pa3MepoB KJIETOK. UeM OHHM MeHbIIIe, TeM 00Jblie TpedyeTcss 000pOTOB
U TeM MPOAOIKUTENIbHEE JOJDKHO ObITh Bpems HeHTpudyrupoBanus. Yaiie Bcero
nentpudyrupyror 20 — 30 mun mpm 3 — S5 ThIc. 00/MmH. [locnie
IEeHTPUYTUPOBAHUS HAAOCATOUYHYIO JKHIKOCTh OCTOPOYKHO CIIMBAIOT, OCAJOK
MPOMBIBAIOT ~ CJIErKa MOJKHUCICHHOM JuCTWIIMpoBaHHOM Bomod (1 o
xoruenTpuposannoit HCl ra 1000 cm® Boztbl) 1 cHOBA LEHTPH(YTHPYIOT IPH TOM
xe yucie 000poToB. CynepHaTaHT CIMBAIOT CPa3y MOCJIE OCTAHOBKU LEHTPUYTH.
B npoTuBHOM CiTy4ae 4acTh OCaJKa MOXKET OBITh MOTEPSHA.

Mutienuii akTHHOMHIIETOB U TPUOOB OTACISIIOT (UIbTpOBaHUEM. ByMakHBIiM
GUIBTP MOMEMIAIOT B CTEKISHHYIO BOPOHKY M (UIBTPYIOT 4Y€pe3 HEro TOYHO
M3MEPEHHBIT 00beM KyIbTypsl — oT 5 10 10 cm’. Ocamok Ha (HIbTpe
MHOT'OKPaTHO ITPOMBIBAIOT MOJIKHUCICHHON JUCTUIUIMPOBAHHOW BOJIOM.

st otneneHust 6aKTepuil KCIOIB3YIOT MeMOpaHHbie GUIbTphl. Pazmepsl mop
MeMOpaHHOTO (QUIbTpa JOHKHBI OBITH MEHBIIIE BETUYMHBI KIETOK, OHoMaccy
KOTOPBIX OmnpeaessitoT. MeMOpaHHbIi (QUIBTP MOMEIIAIOT Ha TOPUCTYIO IIACTUHKY
CIEMATIBHOIO JIEpXKAaTelisi, BCTABJIEHHOTO B KOJOYy. YUTOOBI YCKOPHUTH (PUIBTPOBAHUE,
YCTaHOBKY TOJIKITIOYAIOT K BOAOCTPYHHOMY Hacocy. Ocaziok HECKOJIBKO Pa3 MPOMBIBAIOT
TIOIKUCIIEHHOM BOJOM.

Onpeoenenue buomaccoi.

YrtoObI OMpEeNUTh MacCy CyXUX KIETOK, IEHTPU(DYKHYIO TPOOUPKY WU (PUIIBTP €
0CaJIKOM KJIETOK MUKPOOPTAaHW3MOB TIOMEIIAIOT B CYIIMJIBHBIN IIKa(), BRICYIIIMBAIOT U
B3BEIIMBAIOT. PeXKM BBICYIIIMBAHMS 1 B3BEIIMBAHMS TOT K€, YTO HMCIOJIL30BAIIM U TIPH
OTpeNINICHU Macchl TPoOUpoK win GunbTpoB. Cyxyro OHOMAcCy OMPEACISIIOT T10
dbopmye:

(A— B) - 1000
M=

2

Vv
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rae

— cyxas ouomacca e/u;

macca gurempa (npobupku) ¢ 0caokom, 2;

macca unempa (npobupku) b6ez ocaoka, e,

00beM KYIbMYPAlbHOU HCUOKOCIU, 835IMblll /1 (PUIbMPOBAHUS
(yenmpudghyeupoearuis), on’,

<%TxE
I

TouHOCTh MCTOAa OIIPCACIIACTCA MOJIHOTOM OTMBIBAHMS KJIETOK OT KOMIIOHEHTOB
CpCAbl U THIATCIIbHOCTBIO B3BCIIIMBAHMA.

Onrnueckue ME€TOABbI KOJIHYECTBCHHOI'0 y4U€Ta.
OnpenesieHue KOJIUYECTBA KJIETOK U OMoMAacchl HedesloMeTpUYeCKUM METOI0M.

[TutatenpHast cpefa Uil KyJIbTHUBHPOBAHUS MHMKPOOPTaHHU3MOB, B KOTOPOH
MPENOoNaraeTCs OMpeNesaTh YHCIO KJIETOK MO CBETOPACCESHHUIO, TOJDKHA OBITh
ONTHUYECKH MPO3PAYHOM.

M3MeHeHne WHTEHCHMBHOCTM CBETa MpPU TMPOXOXKICHUH Yepe3 CYCICH3UIO
KJIETOK U3MEPAIOT C MOMOIIBI0 HederaomeTpa, porornekrpokoiaopumetrpa (OIK)
WIH CIEKTPO(GOTOMETpa, BBIOUpAst JIMHY BOJIHBI (00bdHO B nHTepBase 540 — 650
HM), IpY KOTOPOH MOTIJIOIIEHNE CBETA JIAHHOM CYCIEH3UEH KJIETOK MUHUMAJIBHOE.
[Tpy BBICOKMX KOHLEHTpPALUAX KIETOK B KyJbTypalbHOM Cpele MNPOUCXOAUT
BTOPUYHOE PACCESHUE CBETA, YTO NMPUBOAUT K 3aHMKEHMIO pe3ysbTaToB. [IpaBuia
paboThl Ha yKa3aHHBIX HpUOOpax MOAPOOHO H3JIOKEHBI B MPHJIAraéMbIX K HUM
UHCTPYKIUSX.

B HekoTOphIX CclydasxX IUIOTHOCTh KJIETOYHOW CYCIIEH3UH BBIPAXAIOT B
nokazarensix Hederaomerpa. OHAKO Yale CTPOSIT KATMOPOBOYHBIE KPUBBIE MEKITY
BEJIMUYMHOW CBETOPACCESHUSI U YUCJIOM KJIETOK WJIM CYXOil OMomaccoil B €IMHUIIE
oObeMa. [Ins mocTpoeHus: KanuOpOBOYHOM KpPUBOW MOCTYHAOT CIEAYIOIIUM
oOpazom. M3mepstoT BeTMUMHY ONTUYECKON TJIOTHOCTU CYCIICH3UH C Pa3IMYHbBIM
COJIEp)KaHUEM KJIETOK M B KaXJOH M3 HUX OMPENeSIOT OJHUM U3 MPUMEHIEMBIX
METOJIOB KOJHMYECTBO KIETOK Wi Ouomaccy. llomydeHHYI0 3aBHCHMOCTH
BBIp@XAlOT rpaduuecku, OTKIabIBas HA OCH OpPAMHAT MOKa3aHus npubopa, a Ha
ocu abCIMCC — KOIMYECTBO KIJIETOK, COAEPXKAIIMXCA B 1 CM° CYCNCH3MH, WM
Oouomaccy B T1/1. [l KaXA0ro MHUKpPOOpPraHu3Ma CJieayeT CTPOUTh CBOIO
KaJIMOPOBOYHYIO KPUBYIO.

CranaapTbl MyTHOCTH M MX IPMMEHEHHMe.

B psane cioydaeB KOJMYECTBO KIETOK B CYCIIEH3UMM OBIBAaET JOCTATOYHO
ONPENICNIUTh BU3YAJIbHO MyTEM CPAaBHEHUSI CO CTAaHAAPTOM MYTHOCTH. CTaHIApThI
MYTHOCTH  MpPEACTaBISIOT COOOM  B3BECh  YACTHI] CTEKJIa TMHPEKC B
JUCTUWIJIMPOBAHHOM BOJE. 3a €IMHUIlY CTaHAapTa MYTHOCTH YCJIOBHO MPHUHSATA
MYTHOCTh cycrieH3uu (B (u3. pactBope) Oakrtepmii — Bo30yauTeneil Tuda c
KOHIEHTpauueit knetok 100 mun./cM®. CTaHAapT MYTHOCTH BKIIOYAaeT 4 3TanoHa
Ha 11, 10, 9 u 5 enuHUI, YTO COOTBETCTBYET cojepxanuto 1,1 - 109; 1,0 - 10°%;

102



0,9-10° u 0,5 10° knerok B 1 cM® B3BecH. J{1s ONMPE/ICTCHHUS KOTHYECTBA KIETOK
npoOUpKy ¢ UCCIeAyeMOl CyclieH3uell craBaT psjaoM ¢ dTamoHoM 10 u
paccMaTpUBaIOT UX B OTPAKEHHOM M MPOXOAAIIEM cBeTe Ha (OoHE Oesoro Jmcra
Oymaru, B IEHTpe KOTOPOr0 HAHECEHO HECKOJbKO YePHBIX JIMHUHA. DTanoHs! 9 u 11
BCIIOMOTATeJIbHBIE, MTO3BOJISIONINE 00Jiee YETKO CPAaBHUTh MYTHOCTh HUCCIIEIYeMO
cycrieH3uu Oaxktepuil ¢ artanoHoMm. CraHgapTu3anus MYTHOCTH CYCIIEH3UU
Oaktepuii (0cOOEHHO YacTO B Cly4yae TECT-OPraHU3MOB) HMEET CYIIECTBEHHOE
3Ha4YeHHE NP MPUTOTOBIICHUU TTOCEBHOTO MaTepuaa B CEPUIHBIX OMbITaX.

[Ipu pabGoTte ¢ ApoXk:KaMu JaHHBIM METOAOM, BBIOPAHHBIN 3TaloOH TpedyeT
OpeIBapUTENbHON  KaJUOpPOBKM, KAKUM-THOO U3  ONUCAHHBIX  METOJOB.
HeobxonumocTh TakoW Mmpoleaypsl BbI3BaHA 3HAYUTEIHHO OO IJIBIIMM pa3MepoM
JPOAOKEBBIX KIIETOK M CYIIECTBEHHBIMH MEKPACOBBIMH PA3TUUUSIMU.

DU3H0JI0THYECKHUEe TPU3HAKH.

COBOKYITHOCTh  XapaKTEPUCTUK, OTPAKAIOMIUX MOTPEOHOCTH JIPOKIKEBBIX
OpPraHU3MOB B OIPEACIICHHBIX (PU3UKO-XUMUUYECKHX YCIOBUSIX CPEAbl OTHOCST K
bu3noIOornYecKuM Mpu3HakaM. M3 3Tux mpu3HaKoB i Leled UACHTU(PUKAIMH
UCTIONB3YIOT CIENYIONINE: CHIOCOOHOCTh K COPaKMBAHUIO CaXapoB J0 YTIEKUCIOTO
rasa ¥ 3TaHoOJIa B aHa’pOOHBIX YCIOBUSAX (OpOKEHHUE), YCBOEHUE O€3a30TUCTHIX
UCTOYHUKOB yIJepoja IMyTeM WX OKHCICHHS B  adpOOHBIX  YCIOBHSX
(accummiisinys), TOTpeOJIeHHE Pa3IMYHbIX UCTOYHUKOB a30Ta, POCT Ha cpene 0e3
BUTAMWHOB, MaKCHMaJbHBIC JJII pOCTa TEMIIEPaTyphl, CIIOCOOHOCTH PACTU MpHU
MOBBIIICHHOM OCMOTHYECKOM JaBJICHUU CpeAbl W Tpoure. B TexHoigormaeckoMm
CMBICJIE BCE [IEPEUNCIICHHbBIE CBOWCTBA UMEIOT OO0JIbILIEE MIIM MEHbBIIIEE 3HAUCHHE.

OO6muMu TpeOOBAaHUSIMH TIPU MTPOBEACHUN (PUZNOIIOTMUECKUX TECTOB SIBIISIOTCS
UCITIOJIb30BAHUE TIPU ITOM CBEXKHUX (0OBIUHO 1 — 2-CYTOYHBIX) aKTUBHO PACTYIIMX
KyJbTYp IPOXOKEH, BHICOKOOUYHMIIICHHBIX IpENapaToB BEIIECTB, HE COJEpKAIIUX
npuMecei, KOTOpbIE MOTYT 00YCJIOBUTh JIOKHBIE PE3YJIbTATHI, U KYyJTbTUBUPOBAHUE
OpPraHU3MOB TPHU ONTUMAJIBHBIX JIJIS1 UX POCTA TEMIIepaTypax.

Onpene.ﬂeHI/Ie HHTCEHCHUBHOCTH 6p0)KeHI/lﬂ U IBbIXaHHA.

YpoBHH UHTCHCHBHOCTH JbixaHus (Qo0,) U MHTEHCUBHOCTH OpoxeHus (Qco,)
U3MEPAIOT y MOJIOABIX KJIETOK, HUCCJIENYEMBbIX Ha OJHOW CTaauM pa3BUTHS,
KyJbTUBUPYEMBIX Ha OJHOM M TOM K€ CHUHTETUYECKOW Ccpele, ColaeprKallen
IJIIOKO3y M TOJHOM C TOYKM 3pEHUA COAEpKaHUS MHUHEpPAIbHBIX U
a30TCOAEpXKAIINX BEUIECTB, a TakKe BUTAMHHOB. M3MepeHus MNpou3BOASAT Ha
npubope M ONpeNesCHUs YHEPTUM JIbIXaHUS W OPOKEHUS MHKPOOPTAaHU3MOB
OnuuioBoit (Puc. 28) WM MaHOMETPHUYECKUM CIOocoOOM Ha ammapate BapOypra
(Puc. 29) s ra3000MeHa.

B ammapate BapOypra u B mpubGope OuHIIOBOW Tra3oMeTpUYecKas 4YacTh
COCTOMT W3 TOHKHUX CTCKISIHHBIX TPyOOK C JEICHHUSMH, CHa0XEHHBIX
npunuIMOBaHHBIMU KpaHaMU, MO3BOJISIIOIIUMH PETUCTPUPOBATH BBIJICISIOIIUNCS
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YTAEKHUCIBIN Ta3 (OpO’KeHHE) W TMOTJIONMICHHE KHUCIOPOJa (IbIXaHWE) IPOXIKAMU
OTpPEJIETICHHONW MaCcChl B TEUEHHE KOPOTKOTO BPEMEHHU.

Iloozomoexa Kynbmypol.

Yamku Iletpu c Ooraroii mumraTenpHOUW cpemod (cycmo-arap ¢ 0,3 %
JPOXKEBOTO aBTOJM3aTa) 3aCEBAIOT HKCIIEPUMEHTAIbHBIMU pacamu. Yepe3 5 — 7
CYTOK KYJIbTUBUPOBAHHSI B TEPMOCTATE IOCEB CMBIBAIOT C YAIIEK CTEPUIBHOU
BOJIOM, OT(WIBTPOBHIBAIOT M IMPOMBIBAIOT TAaK)XE€ BOJAOH Ha BOpoHKE broxHepa,
3aTeM OTHPECCOBBIBAIOT MEXAY JIMCTUKAMU (PUIBTPOBAILHON Oymaru, u 6epyT 1o
BECY JUIsl IPUTOTOBJICHUS CYCIIEH3HH.

Bbpoxxenue mpoBoaAat ¢ 2 % OTHpeccoBaHHBIX Jpoxkxked Ha 4 Y%-HOM pacTBope
IIIOKO3bl B OydepHoit cmecu 1o Mak-UnbBeliHy (JIMMOHHasT KHCJIOTa U
JIBYXOCHOBHBIN  (POCPOpHOKHUCIBIM HATpuii B KOHUEHTparuu 1/20  wmous).
CaxapHblii pacTBOp BHOCUTCS B OOKOBYIO aMITyILy.

Jns onpenenenus apIxaHus UCHOJIB3YIOT 0,5 % OTHOPECCOBAHHBIX APOAKEN U
OJTHONPOLIEHTHBI ~ pacTBOp caxapa (MOXXHO TOTOBUTb W3  CYCIICH3UH,
MPUTOTOBJICHHOMU ISl ONIpEAEIICHUs] OPOKEHUS ).

JITMTenbHOCTH OMBITOB — 2 "aca mpu Temneparype 28°C.

a 6 a
NuOn
Puc. 28. Ipuébop Oounyoeoii. Puc. 29. Annapam Bapoyp:a.
1 — 6poounvusiii cocyo; a — UCXOOHOEe NON0JHCEeHUE MAHOMEMPA,
2 — coeOunumenvHas mpyoxa, 0 — uzmepeHnue UHMEHCUBHOCTNU ObIXAHUSL,
3 — bropemxa; 8 — uUzMepeHue UHMEHCUBHOCIU OPONCEHUSL.

4 — ypasHumenvHwlii cocyo,
5 — mpexxo00801i Kpa.

TTokasaTeb KOIMYECTBA YIIEKHUCIOrO Ta3a B CM°, BBIACICHHOTO 3a | yac Ha |
MT ApoxoKer (MoxeT ObiThb B atmocdepe CO, umm Apyroro WHEPTHOTO Trasa)
o0o3HauarT Qco,; MOKa3aTeslb KOJUYECTBA KUCIOPOIa B CM™, MOTJIONIEHHOTO 3a 1
yac Ha 1 Mr naposokeit 0003Ha4aroT Qoy,.

JIpOXOKH TI0 3TUM TTOKA3aTeIIsSIM Pa3IndaroTCs:

® TOJBHKO OKHUCIISIONIHE;

e 00amaroIre paBHOW MHTEHCUBHOCTBIO U JBIXaHUS U OPOKEHUS;
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® WMEIOT JIOCTaTOYHO  BBICOKYI0  OKHCIUTEIBHYI)  CIIOCOOHOCTH U

MaJIOAKTUBHBI IO OPOKEHUIO;

® HHTEHCUBHOCTh OpOXXEHHMsI  BBICOKass TMpPU  OTHOCHUTEIIBHO  HU3KOU

WHTEHCUBHOCTH JIbIXaHMUS;

e cra0as MHTEHCUBHOCTD JBIXaHUS U HE OUYCHb BBICOKAS OPOIKEHUSI.

JIns XapakTepUCTHUKA WCTUHHBIX OpPOJUIBHBIX CBOWCTB pPAa3JIMYHBIX pac
MPOU3BOJCTBEHHBIX JIPONOKEH HCMONB3YIOT KOI(PQOUUIMEHT — OTHOIIECHHUE
WHTCHCUBHOCTH OpPOYKEHHsI K MHTEHCUBHOCTH JibIXaHus (Qco/Qo,). Uem BbIlIe 3TOT
MoKasaTelib, TEM BBILIE JHEPrUsi OpPOKEHUSI pachl APOXOKEH B OMpeleleHHBIX
YCIOBUSIX.

PabGotass Ha »TuX ammaparax, yJA0OHO BECTH HCCIEAOBAHHUS MO BIUSHHUIO
YCIIOBUM KyJIbTUBUPOBAHUS JIPOXKEH M BO3JAEHUCTBHUIO (PAKTOPOB pocTa H
aKTUBATOPOB OPOKEHMUS.

[IpomieHTHOE COnEp)KaHUE MBIXaTeILHOTO (GepMEHTa KICTKH H3MCHSETCS B
3aBUCUMOCTH OT CTENEHH a3pallMU MUTATEIBLHOW Ccpelbl. B mMpOTUBONOIOKHOCTD
ATOMY HMHTEHCHUBHOCTh COpPa)KMBAHUS SIBISIETCS OTHOCUTEIIBHO ITOCTOSIHHOM B
TEUEHUE BCEro Meprojia OPOKEHUSI U CHUXKAETCS TOJIBKO K €r0 KOHILY, KOTJja YUCJIO0
JKUBBIX KJIETOK yMeHbIaeTcs. NHTEHCUBHOCTh COpaKMBAHUS BBIPAXKAIOT B MM
raza Ha | mMr aposkei B 4Jac.

JladoH paznmenun IpOXKKHU MO STOMY MPU3HAKY HA MIECTh TPYII:

1. JIpoxoKu TOJNBKO OKHCIsoNIME. Debaryomyces, BbIJIeJICHHBIE U3 BUH, U C.
vini He BBI3BIBAIOT COpaKMBAHUSI CaxapoB WM COPAKUBAIOT UX TOJBKO B
BHJIE cJieI0B. UHTEHCUBHOCTD JIbIXaHUsI paBHA NPUMEPHO 25;

2. P. fermentans u H. anomala UMEIOT WHTCHCUBHOCTH JbIXaHHS, 4YacCTO
PaBHYIO U MHOT]Ia MTPEBOCXOISIIYI0 HHTEHCUBHOCTh COpaKMBaHUS,

3. M. pulcherrima VMEET TOCTATOUYHYIO OKHCIUTEIBbHYIO CIOCOOHOCTh W
MaJIoaKTHUBHA C TOYKU 3peHus cOpakuBaHus. OTHOIICHHUE IbIXaHUS K
opoxxenwnto pasHo 30 : 90;

4. Jlns Sacch. bailii gpixanue coctapnseT oT 13 go 18 %. B 3Ty xe karero-
pUI0  BXOASAT BHUIBI Hanseniaspora. HTEHCHUBHOCTb COpaKMBaHUs
coctapysieT oT 100 no 150 npu mHTEeHCUBHOCTH AbIXxaHus oT 15 mo 20;

5. ¥V pona Saccharomyces OTHOIIEHHE JbIXaHUSI K OPOKEHUIO BCETJa HIKE
10 % npu untencuBHocT Opokenus ot 200 mo 300. Takue xe maHHBIE
U y Torulopsis stellata TIpu HECKOJIbKO Oojiee cnaboi HHTEHCHUBHOCTH

OpoXKeHus;

6. Brettanomyces — IPOXKH C 3aMEIJCHHBIM METa0O0JU3MOM, HMEIOT
c1a0yl0 MHTCHCHBHOCTH JIBIXaHHUS NP HWHTEHCUBHOCTH COpaKMBaHUS
okoJo 50.

CoOpaxxuBaHue caxapos.

Jns onucaHus M UACHTU(DUKAIUA MHUKPOOPTAaHU3MOB IHMPOKO HCMOJb3YIOT
HEKOTOpbIE OCOOEHHOCTH MX OOMEHA BEIECTB, BBISABISAEMBIC IO CIOCOOHOCTHU
M3y4yaeMoro OpraHM3Ma pacTd Ha NOPUHATBIX B HACTOAINIEE  BpeMs
JIMarHOCTUYECKUX CpeJlax M BBI3bIBaTh T€ WJIM HHBIC TPEBPAIICHUS BEILECTB,
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BXOJSIIMX B COCTAaB 3THUX CpeA. OMIIMPUYECKH JTABHO OTMEYEHO, YTO HEMAJIO
XapaKTEPUCTUK APOXOKEH, B TOM uucie U (U3MOJOTUYECKHUX, B3aUMOCBS3aHBbI.
[logoGHBIE KOppENsUUU TOJIE3HO TMOMHHUTb, T.K. OHH MOTYT CIIYXHUTh
JOTIOTHUTENBHBIM ~ KOHTPOJIEM M MpeJocTepedb OT TIpyObIX  OIIMOOK.
[IpumMenuTenbHO K cOpakMBaHUIO caxapoB Haubosee OOIMMH SBISIOTCS JBa
npaBuJia:
1) ecnu IpoxoKH COpakMBarOT KaKOW-IHOO caxap, TO OHH MOTYT COpaXHUBaTh
U TJIIOKO3Y;
2) ecli IPOXKKHU COpakKMBAIOT KaKOW-THOO caxap, TO OHH MOTYT TaKXe €ro
accuMUIMpoBaTb. OOpaTHOE — HEBEPHO.

Haubonee mnpocTbiIMM ©  OOIIEAOCTYMHBIMH METOJAMHU  YCTAHOBJICHUS

CIIOCOOHOCTH JIPOKKEHN K COPAKUBAHUIO CaXapOB SBJISTFOTCS:
1) ¢ ucnonp3oBanreM Tpyook JlynOapa;
2) ¢ ucnojiab3oBaHueM Tpyook Jlypxsma (morutaBkoB) (Puc. 30);
3) moceB B CTOJIOMK MOTYKUAKOTO arapa.

Jlnst mosrydenust kKoHueHTparuu 2 % (papdunosst 4 — 6 %) oTnenbHbIe caxapa
PacTBOPSIOT B Pa3BEACHHOM B COOTHOIEHUH | : 10 Apox:KeBOM aBTOJIM3ATE WU B
0,5 %-HOM pacTBOpe IpOAKEBOrO HSKCTpakTa. lcronb3oBaHME B KauecTBE
pPacTBOPUTEII JPOAOKEBOM BOJBI HE PEKOMEHIYETCs, ITOCKOJIbKY OHA 4YacTo
COJIEPKUT 3HAUMTEIbHBIE KOJIMUYECTBA TPEralio3bl, KOTOPas MOXKET COpaKUBaThHCS
TPOKAKAMHU.

YroOel 00HapyxuTh u3MeHeHue pH, k cpene A0OaBISAIOT HUHIUKATOP —
OpOMKPE30JI0BBIN MypHypHBII — W3 pacuera 2 cm® 1,6 %-oro CIIUPTOBOTO
pactBopa Ha | i cpensl. [Ipu pH 6,8 naaukarop nMmeeT nypnypHsbii, a npu pH 5,2
XKENTBINA 1BET. MOKHO KCIIOJIB30BATh B TAKOM K€ KOHLIEHTPALMU OPOMTHUMOJIOBBIN
rony0oi, kotopsiii mpu pH 6,0 sxxentoro, a mpu pH 7,6 cunero usera.

C ucnonvzosanuem mpyoox /{ynbapa.

PactBopsl caxapoB paznuBarT mo TpyOkam JlyHOapa u aBTOKIaBHpPYIOT 15
MuH 1ipu 112°C. Ilpu »TOoM B clermoM KoJ€HE TPYOKH HEpeako oOpas3yroTcs
ny3blppkd  Bo3ayxa. Ilepen 3aceBoM, OCTOpPOXKHO HakIOHAA TPyOKy, HX
HeoOxoaumo yaanuth. [loceB mpousBoaar KyiabTypamu ¢ cycio-arapa win 0,1 —
0,2 cm® CYCIICH3UH KJICTOK HCCIEAyeMbIX Apoxokei. MukyOaums nimurcs ot 24
gacoB 110 10 cyrok. O cmocoOHOCTH K COpaXMBaHUIO caxapa CBHUACTEIbCTBYET
oOpa3oBaHUeE ra3a B 3aKpbITOM KOJIEHE TPYOKH.

C ucnonvsoganuem nONIA6KO8.

[IpuroroBieHHbIE PacTBOPHl CaxapoB pa3ivBalOT MO OpobOupkam Ha 1/2
o0beMa, B KOTOpbIE [JIsl OMNpEAeNIeHHus Ta3000pa30BaHUs OIYCKAIOT MOIJIaBKH
3amastHHbIM KOHIIOM BBEpX (TpyOOUKH, TuaMeTpoMm 5 — 7 MM, JiuHOM — 35 — 45
MM, 3amasiHHble ¢ OAHOTO KOHIA). ['opablIKO MpOOMPKH 3aKPHIBAIOT OOJBLUIUM
NajgbLEM U OCTOPOKHO IE€PEBOpAYMBAs], 3AIIOJHSIIOT MOIUIABOK XUIAKON Cpeno.
[TpoOupku 3aKpHIBAIOT BATHO-MapPJIEBBIMU MPOOKaMH M aBTOKJIABHPYIOT 20 MUHYT
npu 0,1 MITIa. ITocne aBTOKIaBUpPOBaHUS CpEAa U3 MOIJIABKOB BHITUCHETCS, HO TIO
Mepe OXJIaXICHHUS TOIJIaBKA CHOBA 3aIOJIHSITCS.

[ToceB mpou3BOAAT KyJbTypamMu ¢ cycio-arapa wi 0,5 — 1,0 cm® CYCIICH3UH
KJIETOK UCCJIETYEMBIX IPOKKEN.
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Puc. 30.  Haxonnenue zaza ¢ nonnagxe.
1 — pocm kynemypur conpososcoaemesn obpasosanuem 2asa,
2 — 2a3 He obpazyemcsl.

[Ipn HEeoOXoAMMOCTH COONIOAEHUS aHAa’pPOOHBIX YCIOBUM HMHKYOHWpOBaHUS,
mociie TO0CeBa TMOBEPXHOCTh CpPEIbl 3aIMBAIOT CTEPHJIBHBIM MapaduHOM,
CTEpUJIHHBIM Ba3€TMHOBBIM MACJIOM HIIM UX CTEPUIIBLHOM cMechio 1 : 1.

WukyO6arus qmtest ot 24 gacoB 10 10 cyTok.

O cnocobHOCTH K COpaXMBAaHUIO JAHHOTO YIJIEBOJA CBHUJACTEIHLCTBYET
razoo0pa3oBaHue U BHITECHEHHE MUTATEIBHOMN Cpeibl U3 MOIIaBKA.

Iloces 6 cmonbuk noayscuoxkoco azapa.

B mpuroroBnenHsie pacTBOpel caxapoB BHocsAT 0,5 % arapa, 0,3 %
JPOACKEBOrO aBTOJIM3ATa, KUIMATAT JO TOJHOIO PAcTBOPEHMSI, pa3jIUBalOT B
npoOupku Ha 1/2 oobema, aBrokiaBupyroT 20 mun npu 0,1 MIla. 13 aBToknaBa
OpOOMPKH TEPEHOCIT B IITATUB M BBIIEPKUBAIOT BEPTUKAIBHO JO IOJHOIO
OXJTKICHHMSL.

[ToceB mpou3BOIAT OAKTEPUOJOTHMUECKOW WIJION YKOJIOM 10 AHA MPOOHUPKH
KyJBTYpaMH C CyCJIO-arapa WiH CyCIIeH3UH KJIETOK UCCIIETYyEeMbIX TPOAOKEH.

[Ipn HeoOXoAMMOCTH COOMIOAEHUS aHAa’pPOOHBIX YCIOBUM HMHKYOHWpOBaHUS,
mociie T0CeBa TMOBEPXHOCTh CpPEIbl 3aIMBAIOT CTEPHIBHBIM MapaduHOM,
CTEpUJIHHBIM Ba3eITMHOBBIM MACJIOM HIIM UX CTEPUIILHOM cMechio 1 : 1.

Nuky6arus qymmtest ot 24 gacos 10 10 cyToK.

O cnocoOHOCTH K COpaXMBaHHWIO JaHHOTO YIJIEBOAA CBUAETEIbCTBYET
ra3o00pa30BaHUE U Pa3pbIBbl CTOJONKA MOTYXKUAKOTO arapa.

Jlj1g ydera moJy4yeHHBIX pe3yIbTaTOB MOKHO UCIIOJIb30BaTh Tabnuiy 13.
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Ta6auna 13

Ilokazamenu pocma uccnedyemuix Kyaibmyp Opoiciceil
Ha cpeoax ¢ yeneeooamu u Cnupmamu
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I'nokosa
Caxapo3sa
Manosmosa
Tanaxkmo3sa
Apabunosza
u m.o.
MukpoopraHu3Mbl  XapaKTEpU3YIOTCS  HEOJMHAKOBOM  CIOCOOHOCTHIO

HCIIOJIB30BATh PaA3JIUYHBLIC VIJICBOAbBI H CIIMPTBI B Ka4CCTBC CAMHCTBCHHBIX

HCTOYHHUKOB yrjcpoaa W OHCPIHH.

[lepeuenp caxapos,

CIIOCOOHOCTh K

COpaKMBAHHUIO KOTOPBIX OMPEIEISAIOT PU UACHTU(DUKALIMK TPOXKIKEN, BKIIFOYAET:

I'ekco3bl
D-I'moxo3a*
D-Tanmakro3a*
L-Cop6o3a
L-Pamno3a

Ilenmo3sot
D-Kcunosa
L-Apabunoza
D-Apabunoza
D-Pu6o3a
Hucaxapuowt

Caxapoza*™
Mansro3a*
Tperanoza*
Membuoza*
JlakTo3za*
Lennobuoza*

T'nuxo3uont
o-Metun-D-rimroxosng*
ApOyTiH
Caymmma

Tpucaxapuowt
Paddunoza*
Memumurosa*

Honucaxapuowt
Wnynuna*
PactBoprMbIii Kpaxmar®
Cnupmut
OtaHon
I'minepun
i-Dputpur
Anonur
Hdynbuut
D-Mannut
D-Copbur
i-MHo3UT
Opeanuueckue Kuciomot
DL-MonoyHas kuciora
SIHTapHas kucioTa
JIumoHHas1 kucioTa

*ucnwzwyromc;l 6 mecmax, KAK Ha accumujiauuio, maxKk u Ha 6p0.71cenue.



W3 »Tux yriaeBoJoB CHENUAIBLHOTO paccMOTpeHmsi Tpebyer padduHo3sa,
MOCKOJIbKY 3TOT TpHUCaxXapuj MOXKET IO-pasHOMY COpaXuBaTbCs APOAOKAMMU:
MOJHOCThIO, Ha 2/3 wim ke Ha 1/3 MOJeKyJbl, UYTO YYUTHIBACTCS MpHU
uneHTuukanu (Taé. 14). O TOM, HACKOJIBKO TIOJHO M KakuM o00pa3om
copaxuBaerca padPuHO3a HCCICTYEMBIMH JPOXKKAMU MOXKHO CYIUTh IO
CIIOCOOHOCTH K COpa)KMBAaHHUIO C€axapoB, BXOISAIIMX B COCTaB MOJIEKYJIbI
padduHO3bI (Puc. 31), WK ONIpPEeACICHUEM OCTATOYHBIX CaxapoB B CpeJie.

Taoauna 14
Bo3moscnvie eapuanmul copasicueanusn pagghunosvt Opoxcrcamu
CopaxxuBanue
Crenenb cOpaKNBaHUs1 MOJIEKYJIbI
papduHO3HI
Menuouo3vl caxaposnl 2a71AKMo3bl
+ + + [Tomxoe
- Ha 2/3 (octaercst ranakrosa)
— + + wm — Ha 1/3 (ocraercs memmbno3za)
+ — + Ha 1/3 (octaercs caxapoza)

Pagppunosa

a - ['anaxmosudasa ﬂ - @pykmo3suoasza

1 1

aD-I'anakmosa aD-Tniokosa SD-®pykmosa

\. \___/ J

Menubuosa Caxaposza

Puc. 31. Cmpyxkmypa monexynor pagppunoso..
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HN30upaTtesibHOE cOpaKUBaHUE IJIIOKO3bI U QPYKTO3bI.

N3BecTHO, YTO B MPUCYTCTBUU CMECHU TJIIOKO3bI M (PPYKTO3bI, TAaKOM, Kak
WHBEPTHBIN caxap, JPOXKH COpakKMBAIOT MPEXKAE BCEro TIIOKO3Y M MOCIE 3TOTrO
norjomamT Qpykrozy. Ho HekoTopble Apoxcku BeayT cedst mo-apyromy. Ilpu
pacyeTe MPOLIEHTHOTO COJEpKaHusl COpOKEHHOM TIoko3bl, kKorma 50 %
GpYyKTO3Bl YK€ COPOKEHO, pPa3IU4aloT TPU  KATETOPUU JPOHKKEH:

1. Jpoxoku, cOpakuBarouue K 3roMy MoMeHTy OoT 80 10 85 % IIIFOKO3BI.
Oto Hanbosiee MHOTOYHCIEHHBIC, TTIOKO30(pMIbHbIE Apoxoku. K atoi
KaTerOpuM OTHOCHUTCS OOJbIas 4acTh BUAOB Saccharomyces, a TaKxke
Saccharomycodes 1 Brettanomyces;

2. Jlpoxoku, KOTOpPBIE TPEAMOYTUTEIHLHO TMOTJIONAIOT (PYKTO3Y WIH
bpyKTO30(UIBHBIC; OHH HCIOJB3YIOT B 3THX YCIOBUAX TOJBKO OT 5 /10
10 % rmroko3sl. IX mpeactaBisitoT Tpu Buaa: Sacch. bailii, Sacch. rouxii u
T. stellata,

3. Hpoxoku, pasznaratoniyge oba caxapa ¢ MOYTH OJUHAKOBOW CKOPOCTHIO,
BO BCSKOM cCiy4ae, ¢ Hayaia Opoxenus. K MomeHTy, Korma OHH
MOTJIONIAIOT T0JIOBUHY (PpyKTO3bI, Hcue3aet ot 40 1o 60 % rmaoko3sl. B
ATy KaTerOpUI0 BXOJAT BOCEMb BHUIOB APONIKEH, B TOM YHUCIIC BUIBI
Hanseniaspora.

3I/IM33H3H, HHBEPTAsHad N MaJibTadHasl aKTUBHOCTb.

3uma3Hasg, WHBEpPTa3Has W MajbTa3Hasg aKTHUBHOCTb — OCHOBHBIE, C
TEXHOJIOTMYECKONM TOYKM 3pEeHMs, IoKa3zaTenu (epMEeHTaTUBHOW aKTUBHOCTU
JIPOKIKEH.

Hampumep, myis OLIGHKM KayecTBa XJIEOOMEKApHBIX JPOAOKEH MPUHSATHI
CJIEyIOIKE NTOKa3aTeNH (pepMEHTATUBHON aKTUBHOCTH:

Taoauna 15

Texnonozuueckue nokazamenu ¢epmenmamu(m0t7 aKkmueHnocmu 0p091(‘.7f(’€12

AKmuenocmep
Kauecmeo (uury)
oposuconceil
3uma3znasn Majibmas3nasn
Xopowee 40 - 60 85-110
Yooenemeopumenvnoe 60 -80 110-160
Heyoosnemeopumenvhoe 80 u 6oaee 160 1 6oree
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I'azomerpuyeckuii cnoco0.

[To cxopocTu cOpakMBaHUs POMNKAMH TIIOKO3bI, CaXxapo3bl U MajabTO3bl OI-
PEAEIIAI0T COOTBETCTBEHHO 3MMAa3HYI0, HHBEPTA3HYIO U MaJIbTa3HYK aKTHBHOCTD,
BBIPKAEMYIO BO BPEMEHH, HeoOXomuMoM utst Beiaenenns 10 cm® CO, u3 5 %-oro
pacTBopa caxapa. s omnpeneneHus] MONb3YIOTCS MHUKPOTa30METPOM CHCTEMBI
Enenkoro (Puc. 32), M3rOTOBJISIEMBIM HAa MECTE.

[IpuGop cocrout wu3 crakaHunka 1 W MaHOMETPUYECKOM  KPBIIIKH,
COEJIMHAEMBIX MPHU MOMOIIY NITM(OBAHHON MOBEPXHOCTU. [lnaMerp cTakaHYMKa
(BHyTpeHHui) paBeH 50 MM, BbicoTa — 60 MM. MaHoMmeTpuueckas KpBbIIIKa
COCTOMT U3 4Yalmkud 2 auamerpoMm (BHemHHi) 50 MM, BBICOTOH 25 MM U
u3MepuTeabHol Tpyoku 3 BbIcoTOM 250 MM M BHYTpeHHHM auameTpoMm 8 — 10
MM. B MaHOMeTpuueckoil KphIIIKE UMEETCs M30THyTash razo0TBOJHAs TpyOka 4
BHYTPEHHUM JTUAMETPOM 3 MM C TPEXXOJOBBIM KPaHOM 5, MPHU MOMOIIU KOTOPOTO
ra3ooTBoJiHasg TpyOa cOeAMHSETCS KaK C BHYTPEHHEW Kamepou razomepa —
CTaKaHYHUKOM, TAK U C BHEIIHEN CPeHOi.

[lepen Havasom pabOTBI B  MAaHOMETPUYECKYIO KPBIIIKY  3aJUBaIOT
HACBIIICHHBIA PACTBOP MOBAPEHHOM COJIM, MOJAKPAIIEHHBIA METUJICHOBBIM CHHUM.
PacTBOp HanMBalT 10 OCHOBaHUS HM3MEPUTENBHOW TPYyOKH, U HITOT YPOBEHB
IMPUHUMAIOT 3a HOJIb, BCE NUIM(BI CMA3bIBAIOT BAa3EJIMHOM.

o

b

7
4

50

Puc. 32.  Muxpozazomemp Eneyxozo.
1 — cmaxanuux; 2 — vawxa,; 3 — usmepumensnas mpyoxa;,
4 — 2azoomeo0nas mpyoKa, 5 — mpexxo0080i KPaHUx.

V3MepuUTeIbHYI0 TPYOKY TpPagyHpylOT ¢ TOYHOCTBIO 10 1 oM. Bbicory h
1 cM® Ha M3MEPUTEIHHOI TpyOKe BBIUUCIISIOT IO CJEAYOIIei hopmyre:
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Trac
I — paouyc uzmepumenvroti mpyoxu, em’; (r =4 mm)

[ToxpcTaBuB 3TO 3HaUYEHHE B POPMYILY, IOTYUHM

1000 - 4

3,14 - 64

0,5 r mpeccoBaHHBIX TOBAPHBIX APOXKKEU, UM OTIPECCOBAHHBIX HA BOPOHKE,
WIM CHATBIX C TIOBEPXHOCTH IUIOTHOW Aarapu3OBaHHOW Cpenbl, MOMEIIAIOT B
CTakaH4YMK npudopa, 3aiuBaroT 10 oM’ BOJIOIIPOBOJIHOM BOJBI Temneparypou 35°C
¥ pasmennBaior. K momydennoit cycrnemnsun nobasmsior 10 cm® 10 %-oro pact-
Bopa caxapa (IVIIOKO3bI, caxapo3bl WJIM MajabTO3bl) W OBICTPO 3aKPHIBAIOT
CTAaKaHYMK MAaHOMETPUYECKON KPBIIIKOW, PEIBAPUTEIIBHO IEPEBEAST TPEXXOIOBOM
KpaH 5 B mnojoxeHue A. 3areM KpaH NepeBoAsIT B nonoxenue b nms
BbIPAaBHUBAHUS J1aBJICHUS BHYTpU MpuOopa ¢ arMocdepHbM aasieHueM. Ilocne
ATOr0 KpaH MEpPEeBOJAT B MOJOXKEHUE B U mpuOop MOMENIAoT B TEPMOCTAT IpU
temneparype 35°C, 3acekaloT BpeMs U HaOI0Jal0T 3a NpuOOpOM, IMOKA HE
BBITETHTCA 10 cM® IHOKCHIA yIieposa U XKHIKOCTh B H3MEPUTEIIbHOM TpYOKe He
IIOJIHUMETCSI Ha COOTBETCTBYIOLIYIO BBICOTY. Bpems, 3aTpauyeHHOE Ha BBIACIICHHE
10 cm® rasa, BEIpaXKGHHOE B MHHYTAX, HA3bIBAIOT 3MMAa3HOMW, HHBEPTA3HOH MM
MajbTa3HOM AKTUBHOCTHIO NPH  HCIOJIb30BAHUU COOTBETCTBEHHO  TJIFOKO3bI,
caxapo3bl WJIM MajlbTO3bI.

[locne okoHuUaHMsA aHaNM3a KpaH Ha Ta300TBOJHON TpyOKe NEpeBOAST B
nosioxkeHue b, 4YTOOBl KUAKOCTH B TpYOKE OMYyCTUJIach, U Pa3bEAUHSIOT
MaHOMETPHUYECKYI0 TpYOKY M CTakaHuUWK. M3 cTakaH4YMKa BBUIMBAIOT >KHUJIKOCTbD,
OIOJIACKUBAIOT €r0 BOAOW U BBITUPAIOT A0CYXa.

MaHnoMeTpHYecKHuii cnocoo.***

s onpenencHuss GepMEHTATUBHOW aKTHMBHOCTH mpeaiaraetcs npuoop (Puc.
22), cocrosimeit u3 kouosr (100 — 120 cm®), ra300TBOAHON TPYOKH C KPAHOM W
YyBCTBUTEILHOTO MaHOMETpa (MEIWIMHCKAN I W3MEPEHHs] apTepuaIbHOTO
JABJICHU).

[lepen Hauamom pabOTHI U3MEPUTH 00BEM HUCIOJIB3yEeMOM KOJOBI 10 HUKHETO
Kpasi TIIATEJIbHO MPUTEPTOM PE3MHOBOM MPOOKM M 00BEM MHPOXOASIIEH uepes
npoOKy ra300TBOAHON TpyOKu. [[j1s1 3TOT0 3anm0MHUTE K010y U TpYOKY BOJIOM, a 3a-
TE€M HU3MEpPUTh 00bEM BMECTHUBIIEHCS KHUAKOCTH MEPHBIM HuUIuHApoM. [lomyden-
HYI0 BEJIMYMHY HAHECTH Ha KOJOy M B JajdbHEWIIEM HCHOJIb30BAIM Kak
"MOCTOSIHHYIO".
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B konby mnomectnth 0,5 T MNpPecCOBaHHBIX apoxokei, 3amath 10 oM’
BOJIONIPOBOJIHOM BOAbI Temneparypoil 35°C u pasmematb A0 OJHOPOJIHOU
cycrensun. 3areM no6aButh 10 cM® 5 %-oro pactBopa caxapa (TJIFOKO3BL,
caxapo3bl WM MajbTO3bl) U 3aKPbITh KOJIOY pe3UHOBOM MPOOKOM ¢ ra300TBOHOM
TpyOKOH, COEIMHEHHOW ¢ MaHoMeTpoM. JlJisi ypaBHUBAaHMS JaBJICHHUS] B KOJO€ C
aTMOC(EpHBIM JABJICHUEM U3BJICUb TMOJBMKHYIO YacThb KpaHUKa U cpasy
MOMECTUTh €ro Ha MECTO THIATEJbHO TMPUTEPEB U COBMECTUB OTBEPCTHS.
[TonroroBUTENbHBIN TakuM 00pa3oM MPUOOP MOMECTUTH B TepmocTaT mpu 35°C
(308 K) m peructpupoBaTh BpeMs 3a KOTOpPOE CTpelka MaHOMETpa JIOCTHTHET
HEOOXOMMO OTMETKH, COOTBETCTBYIOIIEH 10 cM® BBIICICHHOrO YIIEKHCIOrO
rasa.

Bennuuny naBieHHs] B ONPENEICHHOM paHee O0BbEME HCIOJIb3yEMOU KOJIOBI
ONpEAEIUTh MO ypaBHEHHIO MenaeneeBa — Kitanenpona:

m pVM
pV=nRT wm pV=—RT wm m=—— (1)
M RT
rae
m — wmacca eazsa;, M = 44 2, p = 700 mmpm. cm.;
R = 62360mm.pm.cm./monv K; 'V =10 CMS; T=308 K.
700 - 10 - 44
Torna: m = = 0,016
62360 - 308

Takum 00pa3omM, yCTAHOBJIEHO, UTO B COCTOSIHUM peajpbHOro raza macca 10
cM® auokcna yriaepozaa pasua 0,016

Jlns mpuBeneHHs MaBJICHHS Ta3a B YCJIOBHS JKcriepuMeHTta dopmyny (1)
npeoOpa3oBau:

mRT

Px=——— )
V,M

rac
Px — noxazanue manomempa, T =308 K; m =0,016 ¢; V, = 104 CM3;
R =62360mm.pm.cm./mone K; M = 44 2.

3nauenue Vy ompezaensieTcs BbUMTaHHEM oOOBEMa APOXIKEBOM CYCIEH3UU
(20,5 cm®) 3 o6uero o6sema B cucteme (124,5 em®). Torna:
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0,016 - 62360 - 308

=67,15 MMm.pT.CT.,

Dx
104 - 44

rae
. 3
Px — 9mo oasnenue cozoasaemoe 2azom maccou 0,016 2 u oovemom 10 cm” 6
ucnonvsyemom oowveme 'y npu memnepamype T.

[Ipn ycnmoBum, 4TO B JanbHeWmier pabore 3Hauenus R, M u m Oymnyt
HCIIOJIB30BaThCA Kak "MOCTOSIHHBIC" TTOTyYuTes hopmya:

22,67-T

Px=——"—" (3)
Vx

Ha ocHOBaHMM IpPOM3BEIEHHBIX PACUYETOB YCTAHOBIIEHO, YTO HCIIOIb3YS
npuodoOp C MOCTOSIHHBIM CBOOOJHOM 00BeMOM (B mMpuBeiaeHHOM npumepe — 104
cM’) OCTaeTcs JHIIb PErHCTPUPOBATH BPEMs 3a KOTOPOE CTPENKa MaHOMeTpa
JOCTUTHET HEOOXOAMMOM OTMETKH (B MPUBEIEHHOM IIpuMepe — 67 MM. pT. CT.)

Ecnu 3a enununy usmepenus Oyzaetr npussaT 1 Ila, mannas ¢opmyna Oyner
MPEICTaBIICHA KaK:

3,023-T

px=——— (4)
Vix

IIpoaykThl OpoxeHusI.

[Ipu OpokeHuu, HApPALY C OTWIOBBIM CIHUPTOM U YIJIEKHCIBIM Ta30M,
oOpa3zyercss psii MOOOYHBIX W BTOPUYHBIX MPOAYKTOB. DKBHUBAIEHTHOCTH MEXKIY
riurepuHoM (I') U cymMoli APYruxX BTOPUYHBIX MPOJYKTOB: YKCYCHOUM KHCIOTBI
(Y), surapuoii kucnotel (5), 2,3-0yranmuona (B), aneronHa (A), 0CTaTOYHOTO
cBoOogHOTO areranpaeruga () — ¢ KOIPGUIIMEHTOM IPH KKIOM U3 HHUX,
BBIBEJICHHBIM M3 XUMHUECKOTO YPaBHEHUsI, yCTAHOBIICHA aHATTUTUYECKH.

[TpennoxeHo ypaBHEHME, BbITEKarollee M3 OanaHca CIUPTOBOTO OpOKEHUs
Heiibepra:

SA+2Y+B+2A+29=X<T

D10 ypaBHeHHUE 3KBUBajeHTHOCTH (X oT 0,8 10 1,0) moaTBepxKAaETCS JIs BCEX
TPOXKEH, UMEIONTUX TOJBKO OpONUIIBHBIN THN oOMeHa BemiecTB. i apyrux
IPyNn  JIPOXKEW OTO OTHOLICHUE JIEMCTBUTEIBHO TOJBKO B  YCIOBHUAX
abCOIOTHOTO aHa’pOOM03a U HE TIOIXOIUT JJIS CPEbl C JOCTYIIOM BO3/IyXa.

JIns1 XapaKTEepUCTUKHU pac IPOXIKEH, 0COOCHHO MPOMBIIIUICHHOTO Ha3HAYCHMS,
HEOOXOIMMBI CBeIeHUsI 00 00pa30BaHMHM MMH TPOJIYKTOB OPOXKEHHUS, MMEIOIINX
BEeChbMa Ba)XHOE 3HAUYCHHE B (JOPMUPOBAHUU KOHEYHOTO MPOAYKTA.
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IHoTpeOHOCTHL B BUTAMHMHAX.

CrnocoOHOCTh JIpOKKEH CHUHTE3UPOBATh BCE HEOOXOAUMBIE A poOCTa
BUTAMHHBI WJIM OTPEOHOCTh B HAIMYUU KAKUX-JTMOO U3 HUX B CPEJE UCIOIB3YIOT
py UACHTU(PUKALIMKI BUIOB B KAUECTBE JAOMOJIHUTENBHBIX XapakTepucTuk. Hemb3s
HEJIOOILIEHUBATh U TEXHOJOTUYECKOE 3HAUCHUE ITOr0 (haKkTopa.

B HekoTOphIX ciydasx MOTPEOHOCTh B OMpPEACIICHHBIX BUTAMUHAX MPHUCYIIA
BCEM IpeacraBuTeNnsM poxa. Hampumep, Bce Buabl Hanseniaspora, Kloeckera
HY>X/IAI0TCSI B MHO3UTE U MAaHTOTEHOBOM Kucjote. B Apyrux pomax 3aBUCUMOCTH
M0 KakuM-JIuOO BUTAMHUHAM WJIM CHOCOOHOCTh pacTH Ha OE3BUTAMUHHOW Cpelie
XapakTepHbI JUIsl OTACIBHBIX BUIOB WJIU Jaxe pasHoBuaHocTed. Hanbonee yacto
TPOXKKHU HYKITAIOTCS B 00ECTICYCHIN OMOTHHOM M THAMHHOM.

[TocTaHOBKa TecTa Ha CIIOCOOHOCTH K POCTY B cpejie 0e3 BUTAaMHHOB (Tadur. 6),
U ONpeliefieHue UX 3HAuYeHUs Kak (haKTOpPOB POCTA, OCYIIECTBIISIETCS aHAJIOTUYHO
MOCTAHOBKE TECTOB Ha CHOCOOHOCTh K ACCUMWISIIMM HCTOYHHKOB YIJIEpOJa.
[TockonbKy HOpOXOKM CIOCOOHBI HAKAIUIMBATh B KJIETKAX 3HAYUTEIbHBIC
KOJIMYECTBA BUTAMUHOB, JJISI MPUTOTOBICHUS MHOKYJSTA B JIAaHHOM TECTE
UCIONB3YIOT  KYJIBTYpbl  JIPOXOKEH,  NPEABAPUTEIBLHO  BBIPALICHHBIE B
Oe3BUTAMUHHOMU cpeJie.

NHTEeHCUBHOCTD OpOYKEHUS WU HAKOIUICHUS] OMOMACChI Ha KUIKUX U TUTOTHBIX
cpelax CBUJIETEIICTBYET O 3HAYEHUH JIAHHOTO BUTAMUHA, Kak (hakTopa pocTa JJist
UCCIIEyeMON  KyJIbTYphl — Jpoxoked. MenneHHbld . cinabblii  pocT  Ha
O€3BUTAMUHHOW OCHOBE pPacCMaTpUBalOT, KaK HECIHOCOOHOCTh MCCIEAYEMbIX
OpraHW3MOB CHHTE3UPOBATh BCE HEOOXOJMMBIE NJII POCTAa BUTAMUHBI.

Jns Bcex BHJOB JPOXOKEH, MCHOJNB3YIOMUXCS B MPOMBIIIJIEHHOCTH,
XapakTepHa crnenuduyeckass MoTpeOHOCTh B TOM WM WHOM (paKTope pocTa:
ME30MHO3UT, OWOTWUH, TNHUPUIOKCUH, THAMHH, TIAHTOTEHOBAas  KHUCJOTA,
HUKOTUHAMU/I, TapaaMHUHOOEH30MHast KUCIIOTA.

Jlns mccneioBaHuM UCTIONIB3YeTCsl O€3BUTAMUHHAS Cpeia.

JInst ka0l KyJbTyphl TOTOBAT BOCEMb MPOOUPOK; OJHA MpobOupka 6e3
bakTopoB pocTa, Apyras — MoJy4yaeT BCE, 3a UCKIIOYECHUEM OJTHOTO, KaXbIH pa3
pasHoro. [IpoOupku 3aceBar0T MUHHUMAaIbHBIM KOJIMUECTBOM KIETOK (1 — 2 KJIeTKH
Ha 1 MM°, MEKpO3aceB).

Jns aHanm3a OMNBITOB MCIHOJIB3YIOT He(PEIOMETPUPOBAHUE, WM TMOJCYET
KJIETOK B CYETHBIX Kamepax, a TakKe B3BEIIMBAHHE XOPOIIO YKYMOPEHHBIX
pOOUPOK.

B pesynbrare monaydarT AaHHBIE KaK IO CKOPOCTH POCTa W HAKOIUICHUS
OMoOMaccChl, TaK U MO0 CKOPOCTH U TIPe/iesTy COpakMBaHUS caxapa.

B pesynbTaTe mocTpoeHus BUTAMUHOTPAMM MOKHO OTOOpaTh TE€CT-KYJIbTYPhI
JUTSL OTIPEICIICHUSI TOTO WM MHOTO (paKTOpa poCTa — BUTAMHHA.

Poct Ha cpeaax ¢ NOBBIMICHHBIM OCMOTHYCCKUM J1aBJICHHCM.

[Tox ocMOTHYECKOM YCTOMYMBOCTHIO TOHUMAIOT TPHUOOPETEHHYIO CITOCOOHOCTH
HEKOTOPBIX pac U KyJbTYp JIPOXIKEH COXpaHATh (PEPMEHTATHUBHYIO aKTUBHOCTH B
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Cpellax C OTHOCUTEIBHO BBICOKHM OCMOTHYECKUM JaBIEHHUEM. OJTO CBOMCTBO
ClleqyeT OTIu4aTb OT OCMO(MUIBHOCTH, KOTOpas SBJSETCS TEHETUYECKH 3a-
KPEIUIEHHBIM MPU3HAKOM OTJEIbHBIX POJOB M BHUJOB JIPOAOKEH, OOMTAIOIIMX B
CHELM(PUUECKUX FKOJIOTMUECKUX YCIOBUAX. ™ ™ [Ipu 3TOM CllefyeT MOHUMAaTh, 4TO
JIPOXKH, YCTOMYMBBIE K BBICOKMM OCMOTHYECKHMM JaBJICHUSAM, CO3JaBacMbIM B
Cpele TIJIOKO30M, HE BCErJa TaKXe YCTOMYMBBI K JABJICHUSAM, CO3/1aBacMbIM
COJISIMH.

OmnpeaenuTs CIOCOOHOCTh KYJIBTYPBl COXPAHSATh CBOIO KU3HEACITEILHOCTD B
cpenax ¢ BBICOKUM OCMOTHYECKHM JABJICHUEM BaKHO HE TOJIBKO JUIS BBIICIICHUS U
uaeHTU(UKaIu 0ocMOMUIBHBIX ApOosoKei. J[aHHBIN moka3aTenb UMEEeT 3HAUCHHE
IpU BBIOOpPE pac, UCIOIb3YEMBIX B MPOU3BOICTBE XJIEOOMEKAPHBIX APOAOKEH, KaK
¢dakTop, BIUSIOMIUN HA CTOMKOCTh TOTOBOM MPOAYKIHMH M €€ TEXHOJIOTHYECKHE
ocobennoctu. Kpome TOro, B mocienHue TOAbl U B CENEKUMU MHUBHBIX U
CHHMPTOBBIX pac BCE OOJbIlIee BHUMAHUE YAEISAIOT OCMOTHYECKON YCTOMYMBOCTH,
HCXO/Is U3 TEXHOJIOTUYECKUX U DKOHOMUYECKUX MPEAIIOCHUIOK.

OTHoLIeHNe K KOHIEHTPAIIMM XJIOPUCTOr0 HATPHSI.

VY CTOMYMBOCTD pa3HbIX BUAOB JPOXIKEN K 3TOMY (PAaKTOPY 3aMETHO BapbUpPYET.
Bonpiryio MM MEHBIIYI0O YyBCTBUTEIBHOCTH JAPOXIKEH K KOHIEHTPAIMU COIHU
OLIEHUBAIOT 10 X CIIOCOOHOCTH PacTH B cpejie, 00ECIIeUnBaOIIEH XOPOIIUH POCT C
2,5 u 6,5% NaCl. HccnemyroT yCcTOHYMBOCTH YHCTOW KYJIBTYPhI APOXKEH W3
7a00paTOpPHON KOJUIEKIMH WM BBIJCJIEHHONM U3 TPOU3BOACTBEHHOIO JIMOO
IPUPOJIHOTO cyOcTpaTa.

JUis 3TUX 1ened MOXHO MCIONb30BaTh JKHUJKHE, MOITYXHAKHE U IJIOTHBIE
Cpelbl.

Ha >cuokux cpeoax.

Bapuanm 1.
I'moxo3a 20T
JpoxcxeBoit aBTOM3aT 0,5 cm®
NaCl 0....10,0r
Bona o 100,0 oM’
Bapuanm 2.
['1roko3a 20r
JpoAxxKEBOM IKCTPAKT 0,5r
IlenTon 1,0r
NaCl 0....100r
Bona o 100,0 o’

Cpeny paznmuBaioT B npobupku u crepunu3yioT npu 0,1 MIla. Yepes 6 — 10
CYTOK TIOCJIE TIOCeBa IO TIOMYTHEHHMIO CpEIbl WM OOpa30BaHUIO OCajKa
PETUCTPUPYIOT POCT MUKPOOPIaHU3MOB M €r0 MHTEHCUBHOCTh WIJIM OTCYTCTBHE
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poCTa M JICNAI0T 3aKIIOUYEHHE O YYBCTBUTEIHLHOCTU M3YyYa€MOr0 MUKpPOOpPTraHU3Ma
K KOHIIEHTPALMU XJIOPUCTOTO HATPUSI.

KoHueHTpamust coiu, nmpyu KOTOPOH €llle PerucTpUpPyeTcss pOCT UCCIEIyeMOM
KYJbTYPHBI IPOOKEN, TPUHUMAETCS 32 MOKa3aTelb €€ rajloTOJIEPAaHTHOCTH.

Ha >cuokux cpedax c ucnonv3osanuem nonaagkoe. ***

[TpuroTOBICHHBIE COJIECOIEPIKAIINE CPEABI PA3IMBAIOT MO MPOOHpKaM Ha 1/2
— 2/3 oObema, B KOTOpBIC IJIsi OINpPEACICHHS TIa3000pa30BaHUS OIYCKAIOT
NoTuIaBKu. ['OpJbIIKO MPOOUPKH 3aKpHIBAIOT OOJBIIUM MAaJbIEM M OCTOPOKHO
NepeBOpaYMBasi, 3aMOJHAIOT MOIUIABOK KUAKOW cpemoil. [IpoOupku 3akpbiBatoT
BaTHO-MapJieBbIMH ITpoOKaMu U aBTOKJIaBUPYIOT 20 munyT npu 0,1 MIla. Ilocne
aBTOKJIABUPOBAHUS Cpe/la U3 TOIIABKOB BBITUCHETCS, HO MO MEpE OXJIaKJICHUS
MOTUIABKY BHOBb 3aIOJIHATCS.

IToceB MPOU3BOMIT KyIbTypaMu ¢ cycio-arapa win 0,5 — 1,0 em® cycrensuu
KJIETOK UCCJIEAYEMBIX APOKKEM.

[Ipn HEeoOXoAMMOCTH COONIOAEHUS aHAa’pPOOHBIX YCIOBUM HMHKYOHWpOBaHUS,
[OCJIE TIOCEBAa IOBEPXHOCTh CPEIbl 3AJMBAIOT CTEPUIbHBIM MapaduHOM,
CTEPUJIbHBIM Ba3€JIMHOBBIM MacJIOM WJIM UX CTEpUIIbHOU cMechio 1 : 1.

Wuky6arus qmtest ot 24 gacos 10 10 cyToK.

O crnocoOHOCTH HcCAeAyeMOW KyJbTypbl JPOXIKEH pacTh MpU JIaHHOU
KOHIIGHTpAIlMu COJIU, CBHUJETEIbCTBYET Tra3000pa3oBaHUEe U BBITECHEHHUE
MUTATEIHHON CpeIbl U3 MOIUIaBKA.

KoHueHTpanus conu, Npu KOTOPOH €IIe PErUCTPUPYETCS POCT MCCIENyEMOU
KYJbTYPHBI JIPOKOKEN, TPUHUMAETCS 3a MOKa3aTelb €€ raJoTOJIEPAHTHOCTH.

Ha noayxcuoxkux cpeoax. ™ *

B xunkue ¢onoBbie cpenst (Bap. I u 2, cm. Bbime) BHocsaT 0,5 % arapa,
KUIISITAT JI0 TIOJTHOTO €r0 PacTBOPEHHS, Pa3IuBalOT B MpoOupku Ha 1/2 oObema,
aBToknaBupyroT 20 mun mpu 0,1 Mlla. M3 aBTOKIaBa MpOOUPKH TEPEHOCAT B
MITATUB ¥ BBIICPKUBAIOT BEPTUKAIHHO JIO TOJTHOTO OXJIAXKICHUS.

[ToceB mpou3BoIAT OAKTEPUOJIOTHUUECKOW WTIJION YKOJOM 10 JHA MPOOUPKH
KyJIbTYypaMU C CyCIJIO-arapa WiH CYCIIEH3UH KJIETOK HCCIIETYEMbIX APOAOKEH.

[Ipn HEOOXOAMMOCTH COONIOZCHUS aHA’POOHBIX YCIOBUN HHKYOMpPOBaHUSA,
Mocje ToceBa TOBEPXHOCTh CpEeIbl 3alMBAalOT CTEPWIbHBIM TapaduHOM,
CTEPWJILHBIM Ba3eIMHOBBIM MAacCJIOM MJIU UX CTEPUIIBbHOM cMechio 1 : 1.

Nuxy6arus giutcst ot 24 yacoB g0 10 cyTok.

O cnocoOHOCTH HcCheAyeMOW KyJbTypbl JPOXIKEH pacTh MpU JTaHHON
KOHLIEHTpAaIMu COJIM, CBUJETEIBCTBYET ra3000pa3oBaHUE U pa3pbiBbl CTOJOMKA
MOJTY>KMJIKOTO arapa.

KoHnienTparust coiu, mpyu KOTOPOH €I1e PeruCTPUPYETCS POCT MCCIIEIyEeMOM
KYJbTYPHI IPOXOKEH, TPUHUMAETCS 32 MOKa3aTeNb €€ TaJI0TOJIEPAHTHOCTH.
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Ha nnommnuix cpedax.

B xunkue ¢ouoBwie cpenbl (Bap. I u 2, cMm. Bbimie) BHocAT 2,5 % arapa,
KHUTISTAT JI0 TOJTHOTO €0 PACTBOPEHUS, MEPEINBAIOT B KOHMUECKYIO KOJIOy Ha 1/2
o0BbeMa, 3aKpbIBAIOT BAaTHO-MapJIeBOM nMpoOKoi u aBTokIaBupyroT 20 mun npu 0,1
MlIla. Cpa3y mocie aBTOKJIaBUPOBAaHHsS Pa3IMBAIOT B 3apaHEe MPUTOTOBJIECHHBIE
cTepuiibHble BbICylleHHble 4damku Iletpu. Korga arap mnojsHOCTBIO 3acThIHET
YalIKd He0OX0IUMO MOJICYIIHT.

[loceB  mpousBOASAT  OAKTEPUOJIOTMYECKOW  MeTied  WiIM  [ImaTesiem
JpuraibCkoro KyJabTypamMu € CyCJIO-arapa Wid CYCIIEH3UH KIJIETOK HCCIETyEMBbIX
JIPOKIKEM.

O0beM HHOKyJISATa JIOJDKEH Tpeanonaratb o0s3aTelbHOE  IOJIyYCHHE
M30JMPOBAHHBIX KOJIOHUH IMOCJEe MHKYOaIlMu, YTO MO3BOJUT HE TOJBKO BBISIBUTH
HaJJMYue€ WU OTCYTCTBHE POCTa IPHU OMNPENIEICHHOW KOHIIEHTPAUUU COJH, HO U
ONPEJENIUTh BO3MOXKHOE BIUSHUE HA KYJbTYpAJIbHBIE CBOMCTBA, T.€. HA COCTOSTHUE
KJIETOYHOM MacChL.***

Wuky6arus qymutest ot 24 gacoB 10 10 cyTok.

[Ipu ydere pe3ynbTaTOB PETHCTPUPYIOT HAJIWYUE WM OTCYTCTBHE pOCTa
JPOXKEHN, €ro MHTEHCUBHOCTh U BO3MOJKHBIE OTKJIOHEHHSI B CTPYKTYp€ KOJOHUU
OT TAKOBBIX HA KOHTPOJBHOU CpeJe.

KonueHTpamusa conu, mpyu KOTOPOU €IIE PETHUCTPUPYETCA POCT HCCIEAYEMOM
KYJbTYPBI IPOKIKEN, IPUHUMAETCS 3a [T0Ka3aTeNb €€ raJ0TOJIEPAHTHOCTH.

Ilo pa3nuuye 6 nodvemnoii cuJe.

Ha Ttexnudeckux Becax OepyT JiB€ HABECKH HCTBITYeMbIX Apoxckeit mo 0,31 r
kaxnaas. K mepBoii HaBecke no0aBisioT 4,8 cM® BOJIOIPOBOJTHOM BOJIbI, HATPETOMN
no 35°C, TmiaTeabHO pa3MEIIMBAIOT C IIOMOIIBIO IIMATENS WM IEeCTHUKa B
dapdopoBoii yarike Wiv B CTymnke, 100aBisioT Myky 85 %-oro momomna ot 6,5
1m0 7,5 T (B 3aBUCHUMOCTH OT €€ BJIAKHOCTH) W OBICTPO 3aMEIIMBAIOT TECTO,
npuaaBas emy Gopmy 1mapuka, He npuiumnarpniero Kk pykam. [llapuk omyckaror B
CTaKaH WIM UWJIMHIAP ¢ BomoM mnpu Ttemneparype 32°C, 3acekaroT BpeMs H
MOAJACP>KUBAIOT 3TY TEMIIEPATYPY /10 BCIUIBIBAHUS IIAPUKA.

Ko Bropoii Hasecke moGasimsiior 4,8 cm® 3,35 %-0ro pacTBOpa MOBapeHHOM
cosm, HarpeBatoT 110 35°C U Janee mocTynaroT Tak JKe, KaK ¢ IepPBOM HABECKOM.

Bpewmsi, 3arpaueHHOe Ha BCIUIBIBAaHUE IApPUKOB (MHH), YMHOXAaIOT Ha
koddduienT 3,5 ¥ MOaydyaroT BEJIUYMHY MOJIBEMHOW CHUJIBI, OMPESIsieMYIO
CTaHJAapTHBIM CIIOCOOOM.

[[Tapuk, 3amemnieHHBIH Ha Boje Oe3 cojuM, BCIUIBIBaeT ObicTpee. PasHmia B
MOABEMHOMN CHUJIE IPOXIKEH B 3aBUCMMOCTH OT OCMOTHYECKOTO JIaBJICHUSI CPE[IbI,
BBIpAXKEHHAass B MHUHYTaX, XapakTepu3yeT OCMOYCTOMYUBOCTb, KOTOPYIO
paccMaTpUBaIOT KAK KOCBEHHBIN MTOKA3aTENb CTOMKOCTH IPOXKKEH.

Jpox:ku ¢ ocMoycToMUnBOCTHIO B nipeAenax 10 — 15 MuH cToiiku npu xpaHe-
HUU U BIIOJIHE MIPUTOAHBI JIJIs1 CYIIKH.
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Jlnst  mpeccoBaHHBIX XJICOOTIEKAPHBIX JAPOAOKEH B 3aBUCHMOCTH OT HX
OCMOTHYECKON YCTOMYMBOCTH, TPHHATHI IIOKA3aTelId KayecTBa, YKa3aHHBIC B
tabmnurte 16.

Taoéauna 16

Texnonozuueckue napamempsvt 0CMOMUYECKOU yCMOUYUBOCHU
XJ1e00neKapHvlx OpoiciHcell

Benuuuna
. Ouenka
0CMOMUYECKOU YY8CMEUMENbHOCHU
Kauecmea
(mun)
Om 10010 Xopouue
Om 10 o0 20 Y 1OBIIETBOPUTEIIbLHBIE
bonee 20 HeynosiierBopurenbHbie
OTHoO1IEeHNe K KOHIEHTPALUH TII0KO3bI.
Cmanoapmmuutit memoo.
['otoBsT cpeay CICaAyromcero cocraBa:
['mroko3a 50 (60) T
HpoxokeBas Boaa
(umm  1%-HBIit pacTBOP APONOKEBOTO ABTOIN3ATA) 50 (40) cm®
Arap 25r

Cpenly KUIATAT A0 MOJHOTO PACTBOPEHUS arapa M aBTOKJIABUPYIOT 15 MuH
npu 112°C n paznuBaroT 1o yamkam.

[loceB Ha YalIKK TPOU3BOAAT OAKTEPHOJOTUYECKOM METIEH WM LINaTeseM
JpuraibCckoro KyiabTypamu € Cycllo-arapa Wi CYCIIEH3MM KJIETOK HCCIIELYyEMBbIX
JIPOKIKEH.

O0beM HMHOKYJIATa JOJDKEH TMpeanonaraTh 00s3aTeIbHOE  MOJyuyeHUe
U30JIMPOBAHHBIX KOJIOHUH IOCJIe MHKYOAIMH, 4TO MO3BOJIUT HE TOJBKO BBIIBUTH
HaJIM4yue UM OTCYTCTBHE POCTA IPU OINPEAECICHHON KOHLEHTPALMK TIIFOKO3bI, HO
U ONPENEIIUTh BO3MOXXHOE BJIIMSHHME HA XapaKTep KOJIOHUHU, T.€. Ha COCTOSHUE
KJIETOYHOM MacChL.***

Nuxy6arus qiutcst ot 24 yacoB g0 10 cyTok.

KoHueHTpanuss TIJIOKO3bI, MpU KOTOPOW €IIE€ PETHUCTPUPYETCS  POCT
HCCIENYEMOMN KYIbTYPbI APOXKKEU, TPUHUMAETCS 3a MIOKA3aTElb €€ OCMOTUYECKON
YCTOMYUBOCTH.
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OCHOBHBIM HEJOCTATKOM METOJa MOXHO CYHUTaTh OOWJIBHOE BBHITECHEHHE
CHpOTa Ha TIOBEPXHOCTh 3aCTHIBIIETO arapa Mpy BHICOKMX KOHIIEHTPAIMUAX caxapa.
OTO HCKIIOYaeT BO3MOXXHOCTh TMOJIYYEHHUS H30JIMPOBAHHBIX KOJOHMM U UX
XapaKTePUCTUKHU. ***

B noayscuokom 2noko3no-oposucocesom azape. ***

[IutaTenbHas cpeqia BKIFOYACT:

I'1roko03a 40-70r;
JposxoKkeBOi aBTOIM3AT 0,5 CM3;
Arap 0,5T;

Bona o 100,0 oMe.

Cpeny KUIATAT HAa MEIJIEHHOM OTHE JO0 IIOJHOTO pPacTBOPEHUs arapa,
pa3iMBalOT B MPOOUPKU BBICOKMM CTOJIOMKOM M crepwin3ytoT npu 0,1 Mlla B
TeueHne 20 MUH.

[Tomy4yeHHblii TakuM 0Opa3oM TOJYKHJKHI arap 3acThIBA€T OJHOPOJHOMN
Maccoi, U HE3aBUCUMO OT KOHILIEHTPALlMU TJIOKO3bl HA MOBEPXHOCTH CPEAbl HET
KareJlb BBITECHEHHOTO CUPOIIa.

[ToceB wuccnemyemMoit KyJIbTypbl MNPOU3BOAAT OAKTEPUOJIOTHYECKOU UTIION
[IyOOKUM YKOJIOM JI0 THA TPOOUPKHU.

[Ipy HEOOXOOUMOCTH COONIOACHUS aHa’pOOHBIX YCIOBUU HHKYOHpPOBaHUA,
[ocjie I0oceBa IOBEPXHOCTh CpEIbl 3aJMBAIOT CTEPWIbHBIM HapaduHOM,
CTEPUJIBHBIM Ba3€JIMHOBBIM MAacCJIOM MJIM UX CTEPUIIbHOU cMechio 1 : 1.

HNuoxynupoBanubie cpeibl UHKyOupytot mpu 30°C B TeueHue 7 qHei.

Hanuuue pocta perucTpupyror 1no oOpa3oBaHUIO My3bIPHKOB I'a3a U pa3pblBaM
IIUTATEIBHOM CPeIbl 110 BCEH JITIMHE YKOJIa.

[Tpu yuere pe3yabTaTOB OTMEUYalOT HAMOOJBIIYI0 KOHLEHTPALUIO TIIIOKO3BI,
IpU KOTOPOM €IlIe PETrUCTPUPYETCS POCT, M IMPUHUMAIOT €€ 3a I0Ka3aTelb
OCMOTHYECKON YCTOMYMBOCTH UCCIEAYEMOUN KYJIbTYPBI APOKKEH.

OTHOUIEeHUE K TeMIepaType.

OnpenejieHue ONTUMAJBLHOM TeMIIEPATYPbI JJIsI PoCTAa.

B mnocnenHue roapl COCOOHOCTH NPOXOKEH K POCTY MNPHU ONPEIESICHHBIX
TeMmrepaTypax BC€ Yaille BBOJAT B KIIOYM B KadecTBe AUBPepeHIUpYIOIero
npu3Haka. [logaBisioniee OOJBIIMHCTBO JIPOXKIKEH, UMEIOLIUX TEXHOJIOTHYECKOE
3HaU€HUE, OTHOCUTCH K Me3odpuiam. OQHAKO ONTUMalibHAs TeMmIepaTrypa A
pOCTa MUKPOOPraHU3MOB 3TOM TPYNIbI UMEET NOCTATOYHO MIMPOKUM JIHANA30H.
[TooToMy  HEOOXOMMMO  OMpPENeNTUuTh  TeMIepaTypy,  OOECIEUYHBAIOILYIO
dbusnonornyeckn cOATAaHCUPOBAHHBIA POCT HM3ydaeMou KyJabTypbl. s 3TOTO
MTPUXOM OAKTEPUOJIOTHYECKON TETIeH WM CIUIONIHBIM TOCEBOM IIIMaTesieM
JpuraiibCKoro 3aceBarOT B 2-X MOBTOPEHUSIX IUIOTHBIE MUTATEIbHBIE CpPEIbl B
yamkax [letpu unm ckomeHHbie B mpooupkax. [ToceBsl MOMENIalOT B TEPMOCTAT C
temriepatypoit 15, 20 25, 30, 35, 40, 43, 45 u 48°C. [Iis1 HU30BBIX MUBHBIX
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TPOXCKEH TEeMIEepaTypHbId WHTEpBAl CIEAyeT YyCTaHaBIMBAaTH B Mpejenax
TEXHOJIOTUYECKUX TPEOOBAHUM.

B 3aBucMMOCTH OT CKOpPOCTH pocTa yepe3 3 — 5 — 7/ CyTOK OTMEYaroT
WHTEHCUBHOCTh POCTAa HCCIEAYyeMOr0 OpraHu3Ma BH3yallbHO MO 4-0ayuibHOMU
mkane: "0" — oTcyrcTBUE pocta, '+" — cmabelii poct, "++" — Xopommit pocr,
"+++" — o4yeHBb XOPOIIH POCT.

[Tocne nepBoro naccaxa MpoBOJSAT BTOPOM Maccax, C TOM JHIIb Pa3HUIIEH, YTO
UL KOKIOW  TEeMIepaTypbl IMOCEBHBIM  MaTEpHaJOM  CIYXKaT  KJICTKH
COOTBETCTBYIOIIETO MPEABIAYIIEro Mmaccaxa. YamKkd BHOBb MOMEIIAIOT B
TEPMOCTATHI C PAa3IMYHON TeMIlepaTypoi u uyepe3 3 — 5 — 7 CyTOK OTMEYaroT POCT
U ero MHTEHCUBHOCTH. KonuecTBo maccaxkeil onpeensercs ucciaenoBaTesieM, Ho,
KaK MpaBWJIO, MPOBOJAT TPH Maccaxka. Temmeparypa, Ipu KOTOPOH Hcciexryemast
KyJbTypa JaeT OJWHAKOBO WHTEHCHUBHBIN POCT (0€3 M3MEHEHHs KYyJIbTYPAIbHBIX
NPU3HAKOB***) B, KaKk MUHUMYM, TPEX MaccakaX CYMTACTCS ONTUMATBHOM.

J171st 3anucy pe3ysibTaToB HAOIIOEHUN MOKHO UCIIOJIb30BaTh Tabnuiy 17.

Ha ocHOBaHMM MOJY4YEHHBIX PE3YJIHTATOB JEJAlOT BBIBOJ 00 ONTUMAJIbHOMN
TeMIlepaType JUIsl pOCTa U3y4yaeMo KyJIbTYypHI.

[Ipu ompeneneHun TeMmIiepaTyphl, ONTUMAIBLHON JUIsl pOCTa MpeAcTaBUTENCH
NCUXpOUIOB WM TEPMO(PHUIOB, HCIOJNB3YIOT APYTrHE JMaIa3oHbl TeMIlepaTyp:
COOTBETCTBEHHO OT — 5 110 20° m ot 50 mo 80°.

Taoauua 17

Humencuenocms pocma uccinedyemuix Opoiiciceii
6 3a6UCUMOCHU OM MeMnepamypol

Temnepamypa, °C
Haccarxc
25 30 35 40 43 45 48
Ilepewrii
Bmopou
Tpemuu
u m.o.

X0J1010- ¥ TEPMOYCTONYMBOCTD JAPOAIKeH.

bpoxenne cycma npu temneparypax Huwke 10°C um Beime 30°C wgacto
3aKaHYMBAETCS HEIOOPOIIOM, T. €. HETIOJIHBIM COpaKuBaHWEM caxapoB cycna. s
cOpakuBaHMsI Cyclla TPU HHU3KAX W BBICOKHX TeMIlepaTypax IIeecoo0pa3Ho
MIPUMEHATH X0JIOJ0- U TEPMOYCTOUUYUBBIE PACHI APOKIKEH.

Jli1s oTOopa X0I040yCTOWYUBBIX KYJIbTYP U3y4aloT OPOIUIbHYIO CIIOCOOHOCTD
(cxkopocTh u osHOTY cOpakuBaHus 18 — 20 % caxapoB B cyciie) mpu Temmneparype
7 —10°C u oTOHparoT Te pachl, KOTOPbIC HAYNHAIOT Pa3MHOXKATHCS U COPAKUBAIOT
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cycio OwicTpee u nmonHee Apyrux. [Ipu Temmneparype 30 — 35°C stumu pokkaMu
cOpaxxuBaeTtcs Jauilb 0koJio 50 % caxapos.

Jliig oTOOpa TEPMOYCTOMUUBBIX KYJIbTYP M3y4aloT OpOJIMIIbHYIO CIIOCOOHOCTD
npu Temneparype 30 — 35°C u oTOMparoT Te pachl APOXKKEH, KOTOPbIE HAUUHAIOT
pa3MHOXaTbcsd W CcOpakuBaTh Cyclio ObICTpee M IOJIHEE JAPYTUX IpH 3TOU
TeMIEpaType.

MeToauKka MOCTaHOBKH OIBITOB M KOHTPOJIb 3a XOAOM OpOXKEHHs ONHCaHbI B
pazaene «bpoaunbHas aKTUBHOCTB.

Jns nonyyeHusi O6osnee OOBEKTUBHOW MH(POPMALMHU CIEAYET HCIOJIb30BaTh
MUKPOCKOIIMYECKNE METOAbl OLEHKH KAueCTBEHHBIX M  KOJMYECTBEHHBIX
apamMeTPOB COCTOSIHUS UCCIETYEMBIX KYIbTYp APOACOKEH. ***

Kpome Toro, BaXHBIM T[OKa3zareieM (PU3UOJOTUYECKOTO  COCTOSHUS
UCCIIEyeMON KYJIbTYpPhl U BO3MOKHOCTH €€ TEXHOJIOTMYECKOTO HCIOJB30BaHUs
MOTYT CIIy’KUTb, 00pa3yroluecs B JAHHBIX TEMIIEPATYPHBIX YCIOBUSX MPOTYKTHI
OpO’KE€HUSI M CTENEeHb OTIMYMS UX KOJIMYECTBA OT TAKOBBIX NPU ONTHUMAILHOM
TEMIEPATYPHOM pexume. [IJist 3Toro MOKHO UCHOJIB30BaTh (OPMYITY:

SS+2Y+Bb+2A+93=X<T,
OMMCAHHYIO B pazjeie «Ipoaykrel Gposkenus. ***
[lenecooOpa3Ho mnpu OTOOpPE HOBBIX XOJIOAO- W TEPMOBBIHOCIMBBIX pac
JPOXCKEH B KadyecTBE KOHTpOJISI OpaTh My3eHBIE pachl, OOJaJaronIfe STUMU
CBOMCTBaMH.

Cnuproobpa3syonmas cnocoOOHOCTb — KPpUBbIEe OPOKEeHUS.

CrnupToo0pa3yronryro  CIIOCOOHOCTh ~ OIGHMBAIOT 110  MaKCHUMaJbHOMY
KOJMYECTBY CIHPTa, KOTOPOE€ MOTYT 00pa3oBaTh packl TpH CcOpaKuBaHWUU
BBICOKOCAXapHUCTOTO CyclIa.

Pe3ynpTaT y4MTBIBaCTCS 1O MAKCUMAaJbHOW CIUPTYO3HOCTH Opa)kKw,
MOJTYYCHHOU TTPU UCTIOJIb30BAaHUH MCCIIETYEMBIX JPOXIKEH B Cyclie C JOCTATOYHBIM
conepkanreM caxapa. OTBITBI TPOBOASTCS B HEOOJMBITUX CKIISTHKAX TSI OPOIKCHHSI
BMeCTUMOCTEIO 90 CM3, coaepxkamux 60 e cycna. B onHOM cepum CKIISTHOK
BEyT aHa’poOHOE OpOKEHHE MOJ CTEKJIIHHOW TPYOKOM C OTTSHYTHIM TOHKUM
KOHIIOM, B JPYTOM — OHHU 3aKPBITHI  TPOCTHIMHU BATHBIMU poOKaMH.
CxisiHKM OCTaBisitoT Ha  Opoxxenue B Tepmoctare npu 25°C. IloBTopHbie
B3BEIIMBAHUS [TO3BOJISIIOT HAYEPTUTH KPUBBIE TIOTEPH MACCHI.

ITo OKOHYaHMM  OpOXXEHHMsI ~ ONpEACNSIIOT  COJACepKaHue crupTa
MUKHOMETPUIECKUM METOJI0M, (hJIOTAIIMOHHBIM METOJIOM WJIU OKHUCIICHUEM CIIUPTa
OuxXpomaTom.

CnuproycToifunBOCTb.

N3BeCTHO, YTO ITUIIOBBIA COUPT ACHCTBYET TOKCUYHO HA BCE APOKIKEBBIE
pacel, HO €r0 MHTHOUPYIOIIasi KOHIICHTPAIMs BaphbUPYET B IIMPOKOM JHATa30HE.
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[TpucyTcTBHE B Cyclie HE3HAYUTENbHBIX KOJMYECTB CIHPTa OKa3bIBaeT ciadboe
CTUMYJIMpYIOIllee JeWCTBME Ha pa3MHOXeHue Kierok. Ho ¢  yBenumueHuem
KOHILIeHTpauu crupta 10 1,5 — 2,0 % pa3MHOKEHHE KIETOK TOPMO3UTCS, a MpHU
5,0 % npekpamaeTcss NOJHOCThIO. TOKCHYECKHE CBOMCTBA 3TOTO COEIMHEHUS €CTh
pe3ynbTaT HapylUIEeHUs! MOPUCTOCTU U MIPOHUIIAEMOCTH KJIIETOYHOU MeMOpaHBbI, uTo,
€CTECTBEHHO, MPHUBOJUT K MpoOJieMaM TpaHCIOPTa MUTATEIbHBIX BEIIECTB U
neUIUTY TOCTYIHOM IUTOIIa3Me BOJIBI.

CH0XKHOCTh MEXaHM3MOB YCTOMYHMBOCTH JPOXIKEBBIX KIETOK K 3THIOBOMY
COHUPTY TMOATBEpKIaeTcs M TeM (aKkToM, 4YTO BbIsIBIEHO Ooniee 250 TEHOB,
YYaCTBYIOIIHUX B 3TOM MPOLECCE.

CraHaapTHbIil MeTO.

B OGonpmmHCTBE ciiyyaeB pachl, 00jaiarolire BBICOKOW CIUPTOOOpasyrouiei
CIIOCOOHOCTBIO, SIBJISIIOTCA M CIHPTOYCTOMYUBBIMU. [loJ cIMPTOYCTOMYMBOCTHIO
ClIelyeT MNOHHUMATh CIIOCOOHOCTh pac MPOSBIATH >KU3HEAEITEIbHOCTh IIPH
BBICOKMX KOHIIEHTPALUSIX CIIUPTa B CPeIe.

Jlns omnpeneneHus COUMPTOYCTOWYMBOCTU pPac APOXIKEW TOTOBIT Pa3BOAKU
HCCIIeMyEeMBIX pac Ha cTepuiibHOU cpene, coaepxarieit 10 — 11 % cnuprau 2 %
rIIOKO3bl mpu Temneparype 25°C. Uepe3 S5 CyTOK pa3BOAKY KaxJIOH pachl
OpOXOKEW BHOCAT B KoimdectBe 1 % B NpoONacTepus3OBaHHYIO  WIH
aBTOKJIABUPOBAHHYIO cpeny, cojaepxairyto 15 % crnupra u 2 % rimokossl. [loceB
BBIJICPKUBAIOT Npu Temneparype 25°C M OTMEYaroT, Ha Kakue CYTKH B Cpele
Pa3MHOXXUIIUCH APOXOKUA U OHU Hadanu OpoauTh. O MOJOKHUTEIBHOM pe3yibTaTe
CBUJETEIBCTBYIOT IOMYTHEHUE CPE/Ibl U Ta3000pa30BaHueE.

Haubonee cnupToycTOMYMBBIMU SIBISIOTCSI pachl APOXIKEH, paHee IpYyrux
pa3MHOXUBIIMECS U 3a0poauBiime B cpeae ¢ 15 % cnupra, HauMeHee
CIUPTOYCTOWYMBBIE PACHI B TAKOW CpE/ie HE PA3MHOXKAIOTCI U HE OPOIST.

OnpiTel  yHOOHO CTaBUTh B TEHUUWUIMHOBBIX  (DJIAKOHAX, 3aKPBITHIX
PE3MHOBBIMU ITPOOKAMH.

MeTtoa cepuiiHbIX pa3BegeHn. ***

NukyOupoBaHue YUCTON KyJIbTYPhl UCCIEAYEMOM pachl IPOXKKEN MPOBOAUTCS
B Tpubope, NPEACTaBIAIONIEM COOOW CTEKISHHYIO OyTBUIKY C TEPMETHYHO
3aKPBIBAIOIIEHCS TPEXXOAOBOM KPBIIIKOM, HCKIFOYAONIEH UCIIAPEHNUE CIIUPTA MPU
OpoxkeHun. B cocyn HanmuBaercs KMJKash TUTaTeNbHas Cpela M MOMEIAeTcs
CTEKJISIHHBIM "MOIIaBoK" g MOCIEAYIOIIed PEerucTpalud ra3zo00pa3oBaHUs.
[TormaBoK 3amoiHSAETCS JKUAKOM cpelnod, mpuOOop 3aKphIBaeTCs MPOOKOW yepes
MapiieByto caiiperky u aprokiasupyercs npu 0,1 MIla B reuenue 20 MUHYT.

B kadectBe cyOcTpara UCHOJIb3yeTCsl TJIIOKO3HO-APOXOKEBAs — Cpena,
coaepxkaias S % rimoko3bl 1 0,3 % IpoX:KEeBOro aBTOJIM3aTA.

Jlanee B OCTBIBUIYIO O KOMHATHOM TeMIIEpaTypbl Cpely BHECTH CYTOUYHYIO
CYCJIO-KYJBTYPY UCCIEAYEMBIX IPOAKIKEU U ITUIOBBINA criupT. KosmmuecTBo crimpra
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JIOJDKHO COOTBETCTBOBATh cepuu pasBeaeHuit or 10,0 mo 14,0 % wu Gonee (mpu
HeoOxoaumoctu) ¢ waroM 0,5 %. B KOHTpoIbHYIO IPOOY CIUPT HE BHOCUT.

Kunkas nuraTenbHas Ccpena, JIpPOXIKEBas B3BECh W OTWIOBBIA  CIIMPT
JO3UPYETCsT TOYHO B COOTBETCTBHM C IPOU3BEIACHHBIMM pacdeTaMH 3aJaHHOU
KOHLIEHTPalUy CIUPTA.

[Tocne coctaBiaeHMs] MUTATENBHON cpenbl OYTBUIKM IUIOTHO 3aKpBITh U IS
UCKJIIOYEHMSI OIIMOKU JIOTIOJIHUTEIBHO HOKPBITh PE3MHOBBIMU KOJITIAUKaMH.

NHOKyIMpOBaHHBIE  JIPOXOKEBOM  B3BECBIO  CHUPTOCOJEpIKALIUME  CPEIbI
IIOMECTUTh B TEPMOCTAT IIPU 30°C u WHKYOMpOBaTh B TEUEHHE 72 YacoB,
pEruCTpUpys pe3yiabTaThl Kaxaple 24 ydaca.

Pe3ynpTaThl  OpOXKEHUS  YUUTHIBaTh IO  YETBIPEXKPECTHOM  CHUCTEME,
pEruCTpUpys 00BEM JKUJIKOCTH, BRITECHEHHOW U3 MOIIABKA YIJIEKUCIIBIM Fa30M.

[Toka3aTeneM CHUPTOYCTOMYMBOCTH CUMTATh HAWOOJIBIIYI0 KOHUEHTPALMIO
CIMPTA, IPU KOTOPOH €I11€ PETUCTPUPYIOTCS IPU3HAKU OPOKEHMUSL.

Jlis TOATBEpXACHUS Pe3ysbTaTOB OpOAMIBHOW MPOObI MO HCTEYEHUU 72
4acoB MHKyOallMM MPOU3BOMAATCS IOCEBBI Ha cyclio-arap U3 o0Opa3loB cC
MUHHMAJIBHBIM OTPULIATEIbHBIM PE3YJIbTaTOM U BBIIIE.

BbIcokre KOHIIEHTpalW{ 3THUJIOBOIO CIMPTa B CpPEAE€ MOTYT OKa3blBaThb Ha
JIPOXKEBYIO KIETKY MHMKOCTAaTHYECKOE JEUCTBHE, NPUBOIALIEE K OCTAHOBKE
MeTabOIMUECKUX peakuuid OpoKeHHs, HO HE THOenb KIETKH. MHKOLMIHBIE
KOHLIEHTPAaIMU 3THJIOBOTO COUPTA MPEBBIIIAIOT KOHUEHTPAIIMH MUKOCTaTUYECKHUE.

IIpasuno kpecma.
Ilpasuno cmemusanus pacmeopog 013 nOJYUEeHUA 3a0AHHOI KOHYEHMPayuu.

Jns momydyeHuss pacTBOpa 3aJaHHOM KOHLEHTpAallMd W3 JBYX PACTBOPOB IMOJIb3YIOTCS
CIEAYIOLIEH CXEMOM:

C A

N
o

2

A1=C—C2
A2=C1—C

rae
C — neobxooumasn konyenmpayus cmecu, C1 — KonyeHmpayus
pacmeopa u Ay — 6ecogvle KoIuwecmea pacmeopa Oonee
svicoxol konyenmpayuu, C; — Konyenmpayus pacmeopa u A
—  gecogoe  Koluvecmeo  pacmeopa  0olee  HU3KOLL
KOHYeHmpayuu.

124



Ilpumep.

N3 cnupta kpenoctbio 80 % HeoOxonumo nonydutb 50 %-ubiit cnupt. Kak BuaHO U3
cxemsbl, Juist 3Toro K 50 BecoBbM yacTsaM 80 %-oro crnupra mpubaBisitorT 30 BECOBBIX dacTei
BOJIBI.

80\ /50
50

0 30

KucioroycroiunBocTb.

B ronpi, HeOmarompusiTHbIE JUIsi BBI3PEBAHHUS BHHOTPAZia, OTICIbHBIC €ro
napTUM MOTYT TOCTyINaTh Ha nepepaboTky mpu BenuuuHe pH cycma 2,5 — 2,9.
Wmerorcss HaOMIOIEHUS, YTO HE BCE Pachl JPOAOKEW MOTYT HOJHOCTBIO COPOJIUTH
caxap B Cycl€ C TaKOW HU3KOM KHCIOTHOCTHIO. UTOOBI MOJYyYUTH MOIHOCTBHIO
BBIOPOKEHHBIE BBICOKOKHUCIIOTHBICE BUHOMATEpHANbl, PEKOMEHIYETCS MPUMEHSTh
KHCJIOTOYCTOMYMBBIE PACHI JIPOKIKEH.

Kpome TOro, omHMM H3 TEXHOJOTMYECKUX IPUEMOB, MPEIyNPEKIAIOIINX
MH(ULIMPOBaHUE CyOCTpaTa MOCTOPOHHEH MUKPO(MIOPOH, SABIAETCS MOJIKHCICHUE
Cpelbl OPraHUYECKUMHU WJIM HEOPTraHMYECKUMH KHUCIOTaMu. BaXHbIM mpu ATOM
SBJIIETCS] MCIIOJIb30BAHUE PAC, COXPAHSAIOIINX CBOM TEXHOJOTMYECKHE CBOMCTBA B
KHUCJION cpene.

Hwxnsist rpanuna pH ycraHaBiuMBaeTcs B COOTBETCTBUM C OTPACIEBBIMH U
TEXHOJIOTMYECKUMU OCOOCHHOCTSIMHU.

st otOopa KHUCIOTOYCTOMYMBBIX KYJIBTYp JUIsl BUHOACIHS HEOOXOIUMO
OMpEeNeNATh MX OpOAWIBHYIO CIOCOOHOCTH B cycie ¢ BennuumHod pH 2,6 mu
coxepkanreM caxapoB 18 % mpu temnepatype 25° — 27°C. Ilpu oTCyTCTBUU B
JabopaTopuu Cyciia ¢ TAKUMU KOHJIUITUSMU €0 MOKHO TOJIYYUTh MOJKUCICHUEM
10 %-HBIM pacTBOPOM BUHHOM KUCJIOTHI U pa3z0aBieHWEM BOAOW OOBIYHOTO CycClia
c 6oJjiee BBICOKOW KOHIIEHTpAIIUEN caXxapoB U MEHBIIEH KUCIOTHOCTHIO.

OTOuparoT TE packl JOpOXKKEH, KOTOPbIE HAYMHAIOT pPa3MHOXKATHCS M
COpaXXMBAIOT CYCJIO OBICTpee U TOJIHEE APYyruX. B KoHIe OpoxkeHus He0OXO0UMO
OTNPEIENUTh OCTATOUHBIE caxapa, YTOObl YOEIUTHCS B MOJHOM BbIOpaXXMBAHUU UX
B cycie ¢ pH 2,6 oToOpaHHOM KyJIbTYpOM.

MeTonuka MOCTaHOBKU OIBITOB U KOHTPOJIb 32 XOJOM OpOKEHHUS ONHMCAHbI B
pasnene «bpoaunbHas akTUBHOCTBY.

W3menuB cOpakuBaeMblii cyOcTpaT, TEMIEPAaTypHBId PEKUM HUHKYOaluu |
BenuunHy pH  ommcaHHBIE = MeTON ~— TPUMEHUM  JUISL  HUCCIEOBaHUS
KUCIIOTOYCTOMYMBOCTA  JIPOXOKEH, HUCIONB3YeMBIX B JIDYTUX  OTPACIAX
MPOMBITIVICHHOCTH.
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YcTaHoBneHo, HapuMep, 4To yepe3 24 yaca MUBHBIE APOXIKU MOTHOAIOT MPH
KOHIIEHTpAUAX KUCJIOT, YKa3aHHBIX B Taba. 18.

Taoauna 18

Ilpeoenvno oonycmumole KOHUEHMPAYUU KUCTIOM OJ151 RUGHBIX OPONHCHCEll

Kucnoma Konuyenmpauusa, %
Conanas 0,14
Azomnuas 0,80
Cepnas 0,39
Mypasvunas 0,17
Ll]asenesas 0,46
Vicycnas 1,00

DoKyJIANMS.

Bbonbiioe 3HaueHHE MMEET CIOCOOHOCTH APOXKKEH K OCeJaHHI0, BO MHOT'OM
onpenensgemMas ux (PIOKYISAIHMOHHON CIOCOOHOCThIO. OT ATOTO CBOMCTBA IPOMOKEH
3aBUCAT CTENCHb COpaKMBAaHMS, OCBETJICHHE MPOJYKTA, PEAYKIUSA JHUAIeTHIa U
T. 1.

CrocoOGHOCTB ApoxKeH K GQIOKYIAIUUA OMPEACIISIOT 0 CKOPOCTH OCEIaHUS U
BEJIMYMHE OCAJIKa 3a ONPEACICHHBIN EPHO.

Omnpenesienue (GJIOKYJIANMOHHON CTIOCOOHOCTH.
Memoo YCCP.

[Ipon3BOICTBEHHBIE CEMEHHBIE NPOXKH, COAEpKalIMe 3 I CyXOro BEIIECTBa,
CMBIBaIOT puznosnoruaeckum pactBopoM (0,85 %-HbIil pacTBOp MOBAPEHHOM COJIN)
B MEPHBIM IUJIUHAP BMECTUMOCTHIO 500 oM u JUaMETPOM S5 CM U JOJIMBAIOT 10
o6bema 400 cv’. TTocie B3OanThIBaHUsS B TeueHne | MuH OWIMHIP OCTaBJISIIOT B
nokoe U 4vepe3 12 MUH oOmpeAenstoT 00bEM OCEBIIMX Apoiokeil. Xopouue
XJIONbEBUIHBIE JAPOAOKH 32 3TO BpeMsi 00pa3yloT OCaJOK BBICOTOM He MeHee 28
MM.

Memoo Bapna.

JpoxoKy NMPOMBIBAIOT BOJAOM M OTIIPECCOBBIBAIOT HAa BOPOHKE, 3aTEM 5 I UX
neperocaT B koinOy co 100 cm® IHCTHIIMPOBAHHOM BOXBI M IEPEMEIINBAIOT.
BareM 10 cM® CyceH3MM IEpEHOCST B TIPAAyHPOBAHHYIO  LEHTPH(YKHYIO
npobupKy, mobaBmsmor 1 cM®  ykcycHokmcnoro Na-ameratHoro OydepHOro
pactBopa ¢ pH 4,5, BCTpsSXUBalOT [0 MOJYyYECHUS PAaBHOMEPHON B3BECH U
octaBisitoT B mokoe. Yepes 10 mMuH oTMeuaror oO0beM ocanka apoxcokeit. Ecim
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3
00BeM ocazika Ooble 5 ¢M™, IPOACKHA XOPOLIO (DIOKYITUPYIOT, €ClI 00BEM OCaaKa
MeHbIIe 5 cM°, IPOAIKH DIOKYIHPYIOT CIabo.

Memoo Xenvma.

MeTon cOCTOUT B TOM, YTO JIPOK>KU MTPOMBIBAIOT BOJIOM U OTIIPECCOBBIBAIOT HA
BOPOHKE, OTOMpatoT | T W MepeHOCIT B TPaayHpOBAHHYIO LEHTPUDYKHYIO
pOOUPKY BMECTUMOCTBIO 15 cM’. 3ateM B 3Ty npobOupky aoOapisioT 10 cm
ameraTHoro Oygepaoro pacrsopa, B 1000 cM® kotoporo comepxures 0,51 T
cynb(dara kampmus, 6,8 T anerata Hatpus u 4,05 T JIEAIHONH YKCYCHOW KHUCIIOTHI
npu pH 4,5. Ipoxxu npu neHTpuyrupoBaHUH XOPOIIO MTPOMBIBAIOT PACTBOPOM,
MOCJIE YEeTO CYCIIEH3UIO BBIICPKUBAIOT HA BOJsIHON OaHe 20 MUH MpuU TeMmnepaType
20°C. 3arem coaep:kumMoe TPOOHMPKHU TIHIATEIBLHO B30ANTHIBAIOT J0 MOJYYEHUS
PAaBHOMEPHOW B3BECHM M OCTABIISIIOT B IMOKOE, OTMEYas BEIMYMHY OCaJKa 4Yepes
paBHbBIC MPOMEKYTKH BPEMEHU.

a 7]

Puc. 33.  Xapaxmep obpazosanus ocaoka y dporcycei:
a — XJI0NbEBUOHDBIX,
0 — NvLIEBUOHDIX.

MeTon TO3BOJISIET  BBIIBUTH  Pasiudusl MEXAY XJIONMBEBHIHBIMA U
MBUICBUIHBIMU JPOXKAMHU.

CycneH3us XJIONEEBUTHBIX JIPOXKIKEN OBICTPO pa3fessieTcs Ha JBa CJIOs, U YKe
yepe3 10 muH 0Opaszyercs ocaoK, KOTOPHIN MOCTENEHHO YMEHbBIIIaeTCs Oyiaronaps
YIUIOTHEHUIO. Y MBUICBUIHBIX APOAKIKEH 0camok oOpasyercs auiib yepe3 30 MUH U
CO BPEMEHEM YBEIMYMBACTCSA 3a CUET JOMOJIHUTEIHHOTO OCEJaHUsl B3BEIICHHBIX
KJIeToK (Puc. 33).
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Memoo Howuoa.

Hpoxxu u3 pacuera 2 — 3 MIIH. KJIETOK B 1 cM® BHOCST B 250 ¢M° IHBHOTO
Cyclia C KOHIIEHTpaluenl CyXux BenlecTB 8 % U KyJbTUBUPYIOT 2 cyTOK mipu 25°C.
COpaxxrBaeMoe CycJIO THIATEIbHO MepeMelnBaoT U 1o 10 cM™ BHOCAT B OYTHUIKH
qMameTpoM 6 cM, coiepxaimpe 1mo 190 cM® CTepHIBHOTO OXMEICHHOTO CYCIA.
KynbstuBupoBanue npoBogiar npu 11°C. Kaxnapie cyTku B OyThIJIKaX HU3MEPSIOT
ONTUYECKYI0 IUJIOTHOCTh COpaXMBaeMOW JKHMJIKOCTH Ha IIIyOMHE 3 CM OT
MMOBEPXHOCTH TIpU A = 630 HM U BUJIUMBIN WU JECUCTBUTEIBHBINA SKCTPAKT.

CtposT rpaduk: Mo OCU OpJAMHAT OTKJIAABIBAIOT ONTHYECKYIO TUIOTHOCTD, a 10
ocH alCIUCC — BUAUMBIN WIN JIEHCTBUTENbHBIN 3KCTpakT. [lomydyeHHas kpusas
XapaKTepHU3yeT PIIOKYISIUMOHHYIO CIOCOOHOCTD JIPOKKEN.

C TOYKM 3peHHs TEXHOJOIMHU CIIEIYyeT OOpaTUTh BHHUMAHHE Ha CIIEIYIOLIUE
napaMeTphl, XapakTepu3yrolue Cuelu(uKy mnpoiecca GIoKyIsuu:
WHTEHCUBHOCTB;

BpEMs HACTYIUICHHUS;

% CKOpPOCTb 00pa30BaHUs XJIONbEB,;

< THII XJIONbEOOPA30BaHMUS;

< OINTUMAaJbHbBIE YCIOBUS CpPE/bl (TEMIIEpaTypa, COCTaB U T.1.).

[To cnocobHOCTH (DIOKYIUPOBATH MUBHBIE IPOACGKU CTPYIIIUPOBAHBI B UETHIPE
KJacca:

*
L X4
*
L X4
X/

R/

1. ITeinesuonwvie Opoiicicu.
OTU JIPOXOKU JUCTIEPTUPOBAHBI B OpOJSIIEM CyClie B TEUEHUE BCETO
Opoxenusi. B cranmonapHo#t paze oHn 00pa3yrOT CKOIUICHUS, COCTOSIIUE
n3 10 u MmeHee KIIEeTOK.

2. DaoKynupyrowiue OpoxcHcu nepeozo Kiacca.
Bonpiyto yacte mepuoga OpoKeHUs KIETKH OCTAIOTCS BO B3BEHICHHOM
cocrosuuu. Ilocne cOpaxkuBanust 2/3 SKCTpakTa, KIETKA HAYWHAIOT
¢dokynupoBaTh ¢ 00pa3oBaHHEM XJIOMbeB, cocTosmmx u3 1000 u Menee
kieTok. Ocalok Jpoxoked WMeeT IUJIOTHYI0 KOHCHCTEHIIMIO CO CJIeTKa
Pa3MBITOM IMOBEPXHOCTHIO.

3. DaoKynupyrouwiue OpoxcHcU 6MoOpozo Kiaccd.
IIporecc Quiokynamuu HauyMHAETCS TOCie cOpakuBaHHs 2/3 3KCTpakTa.
XJombs cofepKaT 0 MHOTHX ThICSAY KJIeTOK. Ocajok MMEET MIOTHYIO

KOHCUCTEHLHUIO.
4. @noxynupyrougue Oporcrcu mpemope2o Kiacca.
[Tponecc uiokynsary HaAYMHAETCS HA PAHHUX CTAIUSIX OPOXKEHUSI.

Jlnst  mpoW3BOJCTBA THMBAa HHU30BOTO OpOKCHHUS WJIM JIATEPHOTO IHBA
WCITOJIB3YIOT IITAMMBI JIPOXKKEHN, OTHOCSIIMECS K 1 U 2 Kiaccy (QIOKYIUPYIOIIHNX
npoxcokeil. CrocoOHOCTh APOMOKEH K (IOKYJISIUUA OMPEACTSIOT JIIOOBIM, U3
BHITIIETIEpEUNCICHHBIX ~ MeTonoB.  CornacHo  meronmy — XenbMma,  XOPOIIO
GbIoKyIUpYOIIKE APOAKH MOJHOCTHIO OCENAI0T B pacTBOpe aieratHoro Oydepa
yepe3 10 MuH, B TO BpeMsi Kak MNbUIEBUJIHbIE ApoxkKu — depe3 60 muH. [Ipu
WCIIOJIb30BAHUU METOJIa, MPEUIOKEHHOTO YEHICKUMH CICIHATMCTAMHU, JPOXIKHU,
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UMEIOIINE BBICOKYIO (DJIOKYJIAIIMOHHYIO CITIOCOOHOCTh, 00Pa3yiOT 0CaI0K BHICOTOMN
25 — 36 MM B cTaHJIApTHOM O0BeMe (PU3UOJIOTHYECKOT0 pacTBopa B TeueHHe 12
MUH.

Oo0Opa3zoBanune MuLe/IHs.

OOpas3oBaHue MHULEIUS M TICEBIOMHULENMS H3Y4YalOT Ha KYKypy3HOM WJIU
KapTO(eNpHO-TIIFOKO3HOM arape METOJIOM IUIACTUHOK, WM KYyJbTYp Ha CTEKJIe
(slide-culture).

Kyxkypysuwiii acap.

12,5 r kykypy3noi myku B 300 cm® BOJIOIIPOBOJIHOM BOJbI HArpeBarOT Ha
BoJsiHOM OaHe mpu 60°C B TeueHwe 1 4, 3areM QUIBTPYIOT uepe3 OyMaKHbBIN
duastp. O6bem duiaprpata moBomsar mo 300 cm®, moGaBmsor 3,8 T arapa u
aBToKJIaBupylOT 15 mun npu 121°C. TlNopsuyio cpeny eiie pa3 QUIBTPYIOT 4epe3
BaTy, pa3jiMBaloT M0 MPOOUPKaM U CHOBA CTEPUIIM3YIOT IIPU TOM K€ PEKUME.

Kapmodgenvno-enrokosnuiii azap.

100 r mpOMBITOTO, OYUIIEHHOTO M M3MEIBbYEHHOr0 KapTo(delss BHIMBIBAIOT B
300 cm® BOJIONIPOBOJIHOM BOJIbI B TEUCHHE HECKOJIBKUX YacoOB Ha Xoio1y. Maccy
(GuUIBTPYIOT 4Yepe3 TKaHb W aBTOKJIABUPYIOT B TeueHue 1 u mpu 121°C. s
TIPUTOTOBICHUS arapoBoii cpeasl kK 230 cM® 9Toi *kumkocTn 1o6aBmsioT 770 oM’
BOJONPOBOIHOM BOAbI, 20 r ritoko3bl U 20 T arapa U CTEpUIIM3YIOT B aBTOKJaBe 15
muH nipu 112° C.

IIpucomoenenue npenapamos.

PacninaBiennyro cpeay HanuBaror B vamku lletpy u B Hee, 3axaB
MUHLETOM, OMYCKAalT U OBICTPO BBIHUMAIOT CTEPUJIbHBIE MPEAMETHBIE CTEKIIA.
[TokpeiThie MIIEHKOW arapa crekja nomemaroT Ha U-o0pa3Hylo CTEKIISIHHYIO
MOJICTaBKY B IpyroM vaiike [leTpu u oCTaBisOT A0 MOTHOTO 3aCThIBAHUS CPEJIbI.

[loceBbl nAenalOT TOHKUMHU WITPUXaMHU: MO TPU HA  KaXIAOW IUIACTUHKE
napajieIbHO KOPOTKOM CTOPOHE CTEKJIA WU IO OJHOMY BJIOJIb IJTMHHOM CTOPOHBI
crekia. CrepuibHble MOKPOBHBIE  CTEKJIa  HAKIAJbIBAIOT HA IITPUXHU Tak,
YyTOOBI MOJ HUMHU HE ObLIO My3bIPHKOB BO3[yXa M YTOOBI YACTh IITPHUXA OCTAIACH
HenokpbITod. Ha 1HO wyamku HanMBaOT CTEpUIIbHYIO BOAY BO HU30ekKaHHE
NIEPECBIXaHUsI CJIOS arapa Ha IUIACTHUHKE.

Uepes 6 — 8 nueli nnkyOaruu mipu 25°C crekiia BBIHUMAIOT U, PEBAPUTEIIHHO
OYMCTUB MX HWXKHIOK TMOBEPXHOCTh OT arapa, I[OMEMIAIOT Ha CTOJIMK
MUKpOCKOTa I HaOmrofeHuit. Ha Takux mpenaparax He  HapylaeTcs
€CTECTBEHHOE  pACIOJIOKEHHE KJIETOK ICEBAOMHULETHS, OJacToclop WU
apTpocCIop.

OOpa3oBaHue MHUIIENIUA U TCEBAOMHULIETUS HAOMIOIAIOT B aHA’POOHBIX (MOJ
MOKPOBHBIM CTEKJIOM) M B a9pOOHBIX (BHE CTEKJIA) YCIIOBUSIX.
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Puc. 34. Paznuuus mesxcoy ucmunnvim (A) u noxncnvim (B) muyenuem.

Tak kak Ha MpPaKTUKE 3a4acTyi0 ObIBACT TPYAHO OTIMYUTH JONKHBIA MHULEITUN
OT UCTUHHOTO, OCOOCHHO B KYJbTypaX, IJie¢ €CTh U MOYKOBAHHWE W JICJICHUE, TO
cieayer oOpainath BHUMaHUE Ha ciaenyroriee (Puc. 34):
1) rpaHuIa MEKIY KIETKAMH HCTHHHOTO MULIEIHS — PE3KO MPETOMIISIOIIAs
CBET IMpsMasi IIeperopojka, TpaHUIlA MEXIy KIETKaMH JIOKHOTO
MUIICJIUS TIPEACTaBIICHa MX M30THYTHIMM KOHIIAMH W HE OTJIMYACTCS 10
MIPEJIOMIICHHIO CBETa OT OOKOBBIX CTEHOK TU(;
2) B UCTHUHHBIX TH(ax KOHIEBBIC KICTKA OOBIYHO OoJiee JIMHHEIC,
YeM TMPEIIeCTBYIONINE, a B HUTAX  IICEBIOMHUIIEIHSI — HA00OPOT;
3) Yy HCTHHHOTO MHUIEIHS HET TEPEeTSHKEK B 30HE IEPEropojaok, a
Ha TICEBIOMUIIEIIHH 3TH TIEPETHKKU XOPOIIO 3aMETHEI.

Omnpenenenue (peHOTHIIOB KUJLJIEP, HEMTPAJIbHbINA, YyBCTBUTEJIbHbIM.

[Tpu onucanuym pas3nuyuuil MeXay pacaMu JIpOXKKEH cooOIIaercs o TOM, YTO
BCE JIPOXKKU Saccharomyces MpUHAAJIEKAT K OJHOMY M3 TpeX (PEHOTHUIIOB: KUILIEP
(K), meiitpanbhbliii (N) Wiy 9yBCTBUTENBHBIH (S).

[lpumenenne pac apoxokei ompeneneHHbix (enorunoB (K, N wmm S)
MO3BOJISIET MPOKOHTPOJIUPOBATH, B KAKOW CTEIIEHH YUCTasl KyJbTypa, BHECEHHAs B
HECTEPWJIbHOE CYyCJO, CIOcOOHa oBIaneTh cpeaou. [Ins »toro HeoOXoaumo
OTIPEECTUTH MPOIIEHTHOE coAepkanue aApoxxkeil henotunoB K, N, S B cmoHTaHHO
cOpaxxrBaeMOM cyciie (KOHTPOJIb) U B OTCTOSIHHOM Cyclie, 3a0pOJMBIIEM IMpHU
BHECEHHMH B HErO0 pPAa3BOJKM YUCTOM KYJBTYpbl JAPOXIKEH ONpPENEIEHHOrO
dbeHoTumna.

Texnuka onpenenenus ¢penotunon K, N, S cocrout B cienyromem.

B vamiku I[etpu pasnuBarot arapusoBannoe (1,5 %) BunorpamHoe cycio 3a 2 —
3 CYTOK /[0 HCHOJb30BaHUs, YTOOBI OHO CcCJIerka IMOJACOXJI0O W 3aTEM XOpOIIO
BIINTHIBAJIO HAHECEHHBIE HA HETO JAPOAOKEBBIE CYCIIEH3HH.

Jlyuymie BbICYHIMBAaTh B CTEPUIILHOM OOkce moja Yd-namroi B TedeHue 3 — 5
4acoB, MOCTAaBUB MEPEBEPHYTOE JTHO YALIKU HA PeOpO €€ KPbIIIKU. ***

[Ipu pabote Ha BUHOTPATHOM Cycle JJIsl NPeNOTBpAIleHUs] TUAPOIN3a arapa
ero 3 %-HbIil BOJHBIN pacTBOp CTEPHIIU3YIOT OTAEIBHO OT Cyclia U CMEIIUBAIOT
nipu Temreparype 60 — 70°C B paBHBIX KOJIMYECTBAX.

JInst mydiiieid KOHTPACTHOCTH 30H MOJABJIEHUSI POCTA YYBCTBUTEIBHBIX KYJIbTYP
B PACIUIaBJICHHYIO CPely MOKHO J00aBJsATh Mepe] po3nuBoM B uamku l[letpu
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crepuibHbIi 0,5 %-HbIH BOAHBIN pacTBOP METHJIIEHOBOTO CHMHETO B KOJIWYecTBe |
ev® Ha 200 e’ Cpelpl.

OTnenpHYI0 KOJIOHHMIO IITaMMa JpOXoKed, (PEeHOTHI KOTOPOro HEOO0XOAMMO
OIPENENNTh, U30JIUPYIOT UIVIONW C INIOTHOW IHUTATEIBHOM CPENbl U IIPUMEPHO B
PAaBHOM COOTHOIICHHH IIEPEHOCAT HA BHYTPEHHIOI CTEHKy mpobupku ¢ 0,5 cm’
CTEpWJIBHOM BOJONPOBOAHOM BOABI M YKOJIOM Ha damky lletpu ¢ rasoHom
KYJIbTYpbl (peHoTuna S.

Ha onHy 4amky MOHO HaHECTH B OIPEAEIICHHOM ITOCIEA0BaTENbHOCTH 10 30
YKOJIOB HCCIIEyEMBIX IIITAMMOB.

CrepuiibHO TOTOBSIT BOJHBIE CYCHEH3UU TEX K€ KOJIOHUH B mpodupkax c 0,5
cM® BOJIONPOBOIHOM BOJABI M Ha APYrHX uamkax Iletpu ¢ cycimo-arapoM (6e3
razona mramma (enorumna S). JlemaroT memiiel Ta30HBI UCCIEAYEMBIX IITAMMOB
IpOXOKEeW nuameTpoM okoso 1,5 cm. Ha HHX B LEHTp HAHOCAT YKOJIOM IITaMM
¢enotuna K, mpenBapuTENbHO BBIPAILIEHHBIM Ha cycio-arape. Ha onHy wvamky
MOXHO HAaHECTHM Ta30Hbl JECATH HCCIEAYEMBIX IITaMMOB B TOM  Xke
NOCJIEI0BATEIbHOCTH, YTO U Ha ra3oHe mramma (enotuna S. Yepes 2 cyTok
uHKyOaruu vamek I[letpu ¢ moceBamu npu temmneparype 25 — 28°C onpenensitor
(EHOTHUIIBI IITAMMOB.

Ecnin Bokpyr KosioHHil 00pa3oBajuCh 30Hbl Ha Ta30HE YyBCTBUTEIBHOIO
HITaMMa, TO IITaMMbl MJEHTUPUIUPYIOTCA Kak Kuuiepbl. lllTamMmMmbl, Ha razoHax
KOTOPBIX KHJIJIEp 00Opa3zyeT 30HbI, SIBISIOTCA YYBCTBUTEIbHBIMHU, OCTAJbHbBIE —
HEWUTpaJIbHBIE.

B kauecTBe TeCTEpOB (MHAMKATOPHBIX KYJIbTYP) MOXKHO UCIOJIb30BaTh KUJUIEP
Y 4YyBCTBUTEJIbHBIE PACHI KOJUIEKIIMOHHBIX KYJIBTYpP S. vini.

TexHoJIOrHYecKHne KPUTCPHUHA OLICHKMH.

YiaeiabHasi CKOPOCTb POCTA.

JI71s1 BBIUKMCIIEHUS YIEIBHOM CKOPOCTH POCTa W CIIYKUT YPABHEHHUE

lg A/P - 2,3026

501041

rne
P — nauanvroe cooepocanue opodicaceil (3aces), ke,
A — codeporcanue Opodrcoiceli 8 KOHYe Yukad, Ke;
T — OIUMeNbHOCIb Npoyeccd, .
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B peanpHOM mpolecce Ha YIEIbHYHO CKOPOCTh POCTa OKAa3bIBAET BIIMSIHHUE
MHOKECTBO HE3aBUCHMBIX JpYyr OT Jpyra (pakToOpoB: KayecTBO NHUTATEIbHOU
Cpelbl, KOHCTPYKIMSI M TEXHUYECKOE COCTOSIHUE O0OpYyIOBaHMs, aKTHUBHOCTb
3aceBa, KojeOaHus Temmeparypbl, pH cpenbl M KOHIEHTpalMu caxapa, CTEIEHb
aspanuu u z1p. [loaromy ns onpenenenus peaabHOU YIEIbHON CKOPOCTU pOCTa B
KOHKPETHBIX YCIOBUSIX clenyer POaHAIU3UPOBATh pe3yIbTaThl
IPOU3BOJCTBEHHON JI€ATEIBHOCTH METO/IaMU MaTeMATUYECKOM CTaTUCTUKH, C TEM
9YTOOBI BeTMYUHBI A U P OBUIN TOCTOBEPHBIMHU.

EpOHHHLHaH AKTHUBHOCTbD.
Onpe}leﬂeﬂne Mo CKOpPOCTH CIIUPTOBOIO 6p0)l(eH]/Iﬂ.

O ckopocTu OpOKEHUSI CYAST IO KOJMYECTBY YIJIEKUCIIOTHI, BHIJCIUBIIICICS B
€IMHUILY BPEMEHHU U3 ONPEAEIICHHOIO 00beMa CPEIbl:

Ce¢H1206 (180 1) — 2CO; (88 r) + 2CH3CH,0H (92 r).

KoyinyecTBO  yIJICKUCIOTHI YCTaHABAMBAIOT IO YOBUIM Beca COCYja,
CHa0>XEHHOTO 3aTBOPOM (Puc. 35).

Puc. 35.  Konéa c cepnorxucnvim sameopom ona oporycenus.

B xon6s1 (wm OyThutn) HamuBaoT 11 %-Hoe HeoxMeneHHoe cycino. BHOcAT B
CyclI0 uccienyemyro KynbTtypy a0 / — 10 muH. kietok B 1 cm’. Kommuectso
BBEJCHHBIX JIPOXOKEH OMpPENeaioT MOJACUYETOM KJIETOK IMOJ MHUKPOCKOIOM C MO-
Momipto kamepbl [opseBa. KonObl 3akpbIBarOT 3aTBOpaMH, B3BEIIMBAIOT U
octaBisitoT nipu Ttemmepatype 28 — 30°C unm TemrepaType, COOTBETCTBYIOIIEH
TexHoJorndeckor. KonObl nim OyThUTH B3BEIIMBAIOT €KETHEBHO JI0 MPEKPAIICHUS
W3MEHEHUS MacCHhI.
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Ta6auna 20
Hunamuxa evioenenus CO, npu oposcenuu

Konuuecmeo CO;

Bpems, u | Bec konbuwl, 2 om nauana onsima 3a UHmMep6a 6pemenu

/100 mn 2/ 2/ fuac

0

6

12

18

24
HT. ]I

[Io pa3HOCTM HadadbHOM W KOHEYHOH MacC OMPEIACIIIOT OpOaUIBHYIO
aKTUBHOCTb JIPOXOKEHM, BBIpakas €€ B TIpaMMax JHOKCHAA YIJIepoja,
BeIIeyMBIIErocs u3 100 oM cycna.

PacCUHTHIBAIOT, CKOJIBKO rpamMMoB CO, Beaemmiocs u3 1000 cv® cpens B 1 g
3a KaXKIbIM MHTEPBAJ BPEMEHH MEXKIY B3BEIIMBAHUSIMHU COCY/Ia.

Jlns perucTpanuu pe3ynbTaToB MOXKHO HUCIIOJIB30BaTh Taouiry 20.

bonee nadopMaTHBHBIM U TEXHOJOTHYECKHA BEPHBIM OYET repecueT rpaMMOB
CO,, BeigemuBmuxcs u3 1000 oM cpeasl B 1 4 Ha 1 MJIH. KJIETOK 3aCEBHBIX
TPOAKEN. ***

Onpe)le.ﬂeﬂue 10 KOJIUY€CTBY 3TaHOJIa.

KonuuectBo »9TaHoma, oOpa3oBaBmierocss Tpu OpPOKEHHH, ONPEACISIIOT
OKCUAUMETPUYECKUM METOJOM, OCHOBAHHBIM HA OKHCIIEHUU 3TUJIOBOIO CIIUPTA 10
YKCYCHOM KHCJIOTBI ¥ BOJIbI CMECHIO OMXpoMaTa Kajlvs ¢ CEpHOU KUCIOTOM:

3CH;CH,0OH + 2K,Cr,0;7 + 8H,80, =
3CH3;COOH + 2Cr(SO4)2 + KoSO0, + 11H50.

[Io OKOHYAaHWU OKHCJICHUSI CIHUpPTA H30BITOK OMXpoOMara OTTUTPOBHIBAIOT
pactBOopom coiu Mopa:

K,C2,0;7 + 6F€SO4(N H4)ZSO4 + 7H»,S0,4 =
Cr2(504)3 + 3F62(SO4)2 + 6(N H4)2804 + 7H->0 + K,S0..

[To komuyecTBY OMXpomMaTra, M3PACXOJAOBAHHOTO HAa OKHUCJICHHE, BBIYHMCIISIOT
KOHIIGHTpaIMio cruprta. Hawmbosnee TOYHBIE pe3yiabTaThl METOJ JaeT MpHU
CoJIep KaHUM CITUPTA B XXKUAKOCTH B Tipenenax 1 — 2 %. [loatomy npu Gosee BbICO-
KUX KOHIIEHTPAIUSAX CIUPTa pa30aBISIIOT KyJbTYPAIbHYIO JKUIKOCTb, a MpHU
MEHBIIIUX — PACTBOPHI coiu Mopa u buxpomara.
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B mepHyto kon6y Ha 100 cm® momeraor 20 cM® KyIbTYpaibHO# KHIKOCTH,
O0CBOOO0KIEHHOM OT KJIETOK JNEKaHTalUEH, bunbTpOBaHUEM W
HEHTPU(PYTUPOBAHUEM. Conepxumoe KOJIObI OOBOIAT  JO METKHU
JWCTHIUTHPOBAHHONH BOJIOM, MepeMeInBalOT u 6epyT 10 cM® B KPYIJIOZOHHYIO
KoJi0y Ha 50 — 75 cv’. B TPEXIIAPUKOBBIA TPUEMHUK HAJIUBAIOT 25 cm® pacTBopa
ouxpomara u 10 oM’ koHeHTpupoBanHo H,SO,. Konby minoTHO 3akphiBaioT
PE3UHOBON MPOOKOW C OTBOJHON TPYOKOM, CYKEHHBIM KOHEI KOTOPOM ITOJDKEH
JOXOJIUTh TOYTH 10 JHA npueMHHKa (Puc. 36). 3aTtem B Teuenume 10 — 15 muH
OTTOHSAIOT JBE TPETH COJEPKUMOTO KoJObl. PacTBOp Omxpomara 3a 3TO Bpems
MEHSIET OKPacKy OT OpaHXeBOW 10 IpsA3HO-O0ypoii. [locrne oTronku Bo uzbexanue
oOpaTtHOro mnepeOpachlBaHUs KUIKOCTH U3 NPUEMHUKA YOHPAIOT MPUEMHUK H
TOJIBKO ITOTOM OTCTaBJISIIOT TOPEIKY.

ColepknuMoe TPHEMHHKA IEPEHOCST B MepHylo komboy Ha 100 cm’,
JIuCTUIITMPOBAaHHOM BOJIOM CIIOJIACKMBAIOT NMPUEMHUK U OTBOJHYIO TpPYOKy, U
IPOMBIBHBIE BOJIbI BBUIMBAIOT B Ty kK€ MepHYy Kojly. Ilocne sToro pactBop B
K0JI0€ JOBOAT 10 METKU AMCTUUIMPOBAHHOM BOJIOH, MEpEMENINBAIOT, OTOUPAIOT
m3 Hero 20 cM® B KOHHYEeCKyI0 Komby Ha 250 cm’, mobasmsor 20 oM’
JUCTWJIMPOBAHHOM BOJBI W THUTPYIOT colblo Mopa. I[lapamnensHo BenyT
KOHTPOJIbBHOE TUTPOBAaHHE, YTOOBI OINpPEAENIUTh, CKOJbKO colu Mopa uuer Ha
THTpOBaHHE 5 cM° pacTBOpa Guxpomara. JIjist 3TOro B KOHHUECKYIO KOJIOY

Puc. 36. Ipubop Mapmena ona onpedenenus cnupma:
1 — kpyenooonnas xonba; 2 — omeoonas mpyoxa; 3 — npuemMHuK.

MOMEMmAT 5 oM’ pacTBopa Ouxpomarta, 2 cm® KOHUEHTPUPOBAHHOW CEPHOU
kucaoThL, 30 — 40 cM® IUCTHILTHPOBAHHOI BOMBI 1 TUTPYIOT cobto Mopa. Tak kak
coab Mopa HecToilkoe COeAMHEHHE, KOHTPOJIbHOE THUTpPOBaHUE O005S3aTeIbHO
JeNaloT TpU  KaxaoM onpeneneHud. KoHell TUTpOBaHHMS yCTaHABIMBAIOT
KarneJibHOM mpoOoil ¢ pacTtBopoM (deppurmanuaa. [ns 3Toro Ha yucTyro Oenyro
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dappopoByr0 WM KEPaMUYECKYIO IUIACTUHKY CTEKJISIHHOM MaJOYKOW HAHOCST
KaIUIl0 TUTPYEMOM JKMJIKOCTM M PAJOM U3 KalelbHUIBl KaIUIl0 pacTBOpa
dbeppunanuia. MIHTeHCMBHOE CHHEE OKpallMBaHUE, TOJydaeMoe NpH CIUSHUU
Karelb, YKa3blBaeT Ha KOHEIl peakiuu. ONbITHBIA pacTBOP U KOHTPOJb TUTPYIOT
no naBa paza. llepBoe TUTpOBaHUE CIYKUT JJIsl TOJYYEHHUS] OPUEHTHUPOBOUYHBIX
pe3yibTaToB, IOATOMY pPEaKLUUI0 TUTPYEMOM JKHUJIKOCTH C  PacTBOPOM
dbeppulaHuia MPOBOJAAT MOCJE T00ABICHMUS Ka)XJA0ro MUJUTHIIUTPA pacTBOpa
cosii Mopa. Ilpu BTOpoM TUTpOBaHUU K3 OIOPETKU CHayajaa CIUBAIOT 0e3 MpoOkI
Ha WHAMKATOP OOJBIIYI0 YacTh TOTO KOJMYECTBA pacTBOpa coiu Mopa, KoTopoe
ObUIO OIpEeneNeHO TEPBBIM THUTPOBAaHHEM, a 3aTeM JIeJal0T KadeCTBEHHYIO
pEeaKIUIo Kax bl pa3 mocie nodasnenus 0,1 cM® pactBopa conu Mopa.

KomuaectBo stanona (/10 c¢v®) B KyIbTypambHON KHIKOCTH PACCUUTHIBAIOT
o popmyiie:

(a—6)-25-5
Mmanon = - 0,01,
a
rac
a — em® pacmeopa conu Mopa, nowedwue na
mumpoeanue KOHmpoJis,
0 — em® pacmeopa conu Mopa, nowedwue na

Mmumposatue onvima;

25  —em® KoC2,07;

S5  — pazgedenue KyibmypaivHou sxcuokocmu (20 em’
0o 100 CM3);

0,01 - epamm smarnonra coomeemcmesyem 1 e’ K>C2,01.

O0BeMHBII c10co00.

MeTo OCHOBaH Ha TOM, YTO COCTaB CyClia HE BCETIa OJJUHAKOB M OIpeIeIICHIE
OpOIUIIBLHON DHEPTHH APOXIKEH IerecooOpa3Hee MpoBepsITh Ha pacTBOPE KaKOro-
aubo caxapa. [IpubGop, mpuUMEHSIEMBbI Il 3TOM 1€, COCTOUT M3 KOJOOUYKU
eMKOCTBI0 50 CM°, MPHCOCHMHEHHON pPE3HHOBOI TPYOKH, OIOpETKH, W
YPaBHUTEJIBHOTO cOCyAa. DbBIOpEeTKy W ypaBHHUTEIBbHBIA COCYJ 3aroIHSIOT
20 %-apiM pactBopoM NaCl, mogkucieHHsIM opTodochopHOoit kucioToit mo pH
1,0. Drtor pactBop moutu He morjomaer CO,. B konbouky momemniaror
TPEXCYTOUHYIO KYJIbTYpPY APOXKKEH (BBIPAIICHHBIX HA CYCJIO-arape) MpOMBITHIX U
OTIPECCOBAHHBIX MEXIY JIUCTKAaMU (PUIBTPOBAILHON Oymaru. B HaBecke MOKHO
coaepkathest okoio 0,15 r cyxux BemiecTB (onpe/eneHHblil Bec, Hanpumep 0,7 T ¢
BI@XKHOCTBIO OKOIO 75 %). 3ateM B Kombouky HammBaoT 30 cm® 10 %-oro
pactBopa caxapa (rimoko3bl), coxepxkamero 0,2 %  KH,PO, Konbouky
3aKpBIBAIOT TPOOKOW W W3 OIOPETKHM  BBITECHAIOT BO3IYyX, IOJb3YAICh
YpaBHUTEIBHBIM COCYIOM. YPOBEHb pacTBopa B OIOpETKE YCTaHABIMBAIOT Ha
Honb. [locie 9TOro MOBOPOTOM TPEXXOAOBOTO KpaHA COEIAUHSAIOT EMKOCTh
KOJIOOYKH € OIOpETKOM M HAYMHAIOT NpoLecc OpOoXeHUs, KOTOPbIA BeIyT MNpu
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temrepatype 20°C B Teuenue 3 yacoB. Uepe3 Kaxkablii 4ac YpOBEHb KUIKOCTH B
OIOpeTKe OTMEYAIOT M YCTAaHABIMBAIOT HA HOJIb.

[To 06bemy obOpazoBasimierocsi CO, 3a 3 4 (o0 cymme Tpex 00bEMOB) CYIST O
OpOAWIIBHOM CIMOCOOHOCTH JIpOoxked. Xopomio Opojsiiue Ipoxoku 3a 3 4
oOpa3ytot okosio 30 cm® CO,.

MaHoMeTpuUYeCKHA MeTO/1 onpe/eseHusi OpoaAUIbLHOA AKTUBHOCTH. ***

Jlns onpenenenusi OpoAUIIbHON aKTUBHOCTU JPOXKIKEH MCIONIb3yeTcst mpudop,
cocTosmmii 13 KosObI (06BeM 300 — 500 cm®), ra300TBOHOM TPYOKH ¢ KPAaHOM H
YyBCTBUTEIHLHOTO MaHOMETpa (MEIUIIMHCKUN AJisi ONpeAeNCHHUs] apTepuaIbHOro
nasienus) (Puc. 37).

[lepen HauanoM pabOTHI U3MEPSIOT 0OBEM UCIOJIB3YeMOW KOJIOBI 10 HIKHETO
Kpasi TIIATeIbHO MPUTEPTON MPOOKU M 00BEM Ta300TBOAHON TpyOku. s 3TOro
3aIMOJIHAIOT KO0y U TpyOKY BOJIOH, 3aT€M MEPHBIM IIMJIMHIPOM H3MEPSIOT 00beM
BMECTHUBIICHCS KUIKOCTH.

Bocnonp3oBaBmuce  ypaBHeHueM MenaeneeBa-Knaneiipona omnpeaensor
HEOOXOMMYIO BEJIMYUHY JIaBJICHHUS B CBOOOJHOM OOBEME HCIOJIb3YEMOU KOJIOBI.
[Topsimok pacueta BeNMUYMHBI JIABJICHUS ONHCAaH B pasjene «3uMasHas,
WHBEPTA3HAsl U MaJIbTa3Hasi aKTUBHOCTb. Manomempuueckuii cnocod.™**y

Puc. 37. Hpubop ona 6poycenus:
1 — konba, 2 — eazoomeoonas mpyoxa, 3 — kpawux, 4 — manomemp, 5 —
NOOBUINCHAS YACb KpAHUKA, 6 — npobka, T — Opodicoicesas CyCneH3usl.

Hanpumep, nns oueHkd OpOJWIbHONM AaKTHUBHOCTH MUBHBIX M BUHHBIX JPOAOKEN
3
peructpupyercst 28 — 30 cm” CO,. Takoe KOIMYECTBO ra3za XOpPOIIMMHU APOXKAMU BBIJEIAETCS
He Ooree yeM 3a 3 Haca.

B konby BHocAT 0,7 T OTIPECCOBAHHBIX HA BOPOHKE APOsoKei, 30 o’
cosiogoBoro cycia (8 — 10 % CB) unu 10 %-oro pactBopa caxapa v B30aJITHIBAIOT
JI0 TIOJIyY9E€HUS OJAHOPOAHOU cycmeH3uu. KonlOy TiaTrenbHO 3aKphIBAlOT U 4epes
ra300TBOJIHYIO TPYOKY COEAMHSIOT ¢ MaHOMETpoM. {71l ypaBHUBaHUS TaBJICHHS B
KoJi0e ¢ aTMOC(EpHBIM [aBJIIEHUEM H3BJIEKAIOT MOJBMXKHYIO YacTh KpaHHKA U
Cpa3y MOMENIal0T Ha MECTO TIATeNbHO MPHUTEPEB M COBMECTHUB OTBEPCTHSI.
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[TonroroBneHHblii TakuM 00pazoM mpuOOp TMEpPEeHOCIT B TEPMOCTAT NIpU
TEMIIEPATYpPEe, COOTBETCTBYIOIIEH TEXHOJOTMYECKOW, U PETUCTPUPYIOT BpeMs, 3a
KOTOpO€  CTpeliKa  MaHOMeTpa  JOCTUTHET  HEOOXOAMMOM  OTMETKH,
COOTBETCTBYIOIIEH  OMPEAEISIEMOMY  KOJUYECTBY  BBIICJIICHHOTO  JUOKCH[IA
yriiepona.

Crenenb cOpakxuBaHus.™**

KoHeuHnast crernenp cOpakUBaHUS SBISICTCS HE TOJIHKO BAXKHBIM ITOKa3aTeIeM
TEXHOJIOTHYECKOW OIIEHKH YTJICBOJHOTO COCTaBa Cycja, HO M XapaKTepU3yeT
(bU3MOTOTHUYECKHE BO3ZMOXHOCTH HCCIICAYEMBIX JPOXOKEH, MMEIOITUE Peraromniee
3HAYCHUE B ONTUMHU3AIHNH TEXHOJIOTHYECKOTO MPOIecca.

MeTon 0CHOBaH Ha AKCIIEPUMEHTATHFHOM COpaKUBAHUH JIPOXKKAMHU CyOcTpaTa
C TIOCIICAYIOIIMM YCTaHOBJICHUEM KOJIMYECTBA COPOIKCHHBIX CaxapoB.

B 3aBucuMocTH OT TOCTaBIGHHOM 3a/1aui B OCOOCHHOCTEH HCCIIeyeMOM pachl
JpOXoKeH HauaiabHas KoHneHTpamus CB B cyOcTpaTe MoxkeT konebaTses ot 15 a0
20 u 6onee %.

Jns Toro d4roOBl MCKIIOYHTH BIMSHHE COCTaBa Cyclia Ha Pe3yJIbTaThbl
AKCTIEPUMEHTA MOXKHO MCITOJIb30BaTh CPEIy IMTOCTOSHHOIO COCTaBa:

['mroko3a (caxaposa, MaJIbTO3a) 150 -200r
JIpoXxoKeBOM aBTOIN3AT 5,0 cm®
Bruotnu 0,02 cM®
Bona 0 1000,0 cm®

[IpuroroBieHHbIN cyOCTpaT pa3nuth B OyThUIKH 1O 200 cM U TyZa K€ BHECTU
nmo 0,5 r oTmpecCOBaHHBIX Ha BOPOHKE MCCIEAYEMBIX IPOiKeW. TIiaresrbHO
nepemMeniaTh 10 OJHOPOAHON CyCIEeH3MH U MHKYOupoBaTh. Ha Kaxmyro KyJabTypy
roToBUTh 10 10 OYTHUIOK M ONPENENsATh CTENEHb COpaXUBAHUS C HHTEPBAIOM 6 —
12 — 24 u Gonee yaca.

TemnepaTypHblii peXUM HWHKYOAMM MOXET ObITh ONTUMAJIBHBIM JJIst
apoxokeit — 28 — 30°C wioM JKe YCTaHABIMBATLCS B 3aBUCHMMOCTH  OT
TEXHOJIOTMYECKUX 0COOEHHOCTEH.

M3mepeHne BecTH 10 TpEX OJMHAKOBBIX PE3YyJbTaTOB, NMEPBBIM M3 KOTOPBIX
CUWTaTh KOHEYHOW CTemeHbto cOpakuBaHus. llepen u3MepeHueM IIIOTHOCTH
cyOcTpaT QpuibTpoBaTh yepe3 OyMaxKHbI QUIbTp, BO3Bpalasi B BOPOHKY IMEPBbIE
MOPLIUH.

KoHeunyto crenenb cOpakuBaHUS, IMOKA3BIBAIOLIYI0 KOJHMYECTBO B CYCIE
COpO’KEHHBIX BEIIECTB, CYUTAIOT B MPOLIEHTAaX K UX Macce B UCXOAHOM cyOcTpaTe
o ¢popmyiie:

(mCB - chJ) - 100

Mmcp
rae
Mz — Maccoeas 00Jisl CyXux geuecmas 8 HauaibHom cyocmpame, %,
M cp, — BUOUMASL MACCOBAS OOJISL CYXUX Bewyecma 8 cyocmpame Ha MOMeHmM usmeperus, %.
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PeructpupoBarts:
* KOHEUHYIO CTENEHb COpaKUBaHUS,
* CKOPOCTh COpa)KMBaHMUsI,
* IMHAMUKY COpakKMBaHUs, BEIPAKEHHYIO IPaUUYECKU.

IToanemHuasn cuja.

[TonpemMHass cuia — OCHOBHOHM IIOKa3aTelb KadecTBa XJieOONMEKapHBIX
JIPOACKEN; 4eM OBICTpee APOXKKHU IMOAHMMAIOT TECTO, TEM BBIIIE MX KayeCTBO.
Xopomue ApoXKM NOJHUMAOT TecTo 3a 60 — 65 mMuH. B coorBercTtBHHM C
TpeOOBaHUSIMHU CTaHAApTa MOJBEMHAs CHUJa TOBAPHBIX JPOACOKEH HE JOJDKHA
IIPEBBIIATE 75 MUH.

Cnegyer MOMHUTh, YTO MOJBEMHAs CHJIA JPOXKKEH MOXKET HECKOIBKO
MU3MEHATHCS B 3aBUCUMOCTH OT BJIA)KHOCTH M Ka4€CTBA MYKHU.

IMoagbeMHast CHJIa MPECCOBAHHBIX APOKIKEH.

Cmanoapmmuutii memoo.

280 r mmennyHodt Myku 85 %-oro momolsia MOMEMIAIOT B TEPMOCTAT MPHU
temneparype 35°C He MeHee ueM Ha 2 Jaca. 3aTteM nogorpenatoT 10 35°C 160 cm®
2,5 %-oro pacTBOpa MOBApEHHOW COJNH, 5 T aHATM3UPYEMBIX MPECCOBAHHBIX
IPOAOKEH, OTBEIIEHHBIX HAa TEXHUYECKHMX Becax ¢ ToyHocThio g0 0,01 ,
cMemmBaioT B Gapdoposoii gamke ¢ 15 — 20 cM® MOArOTOBIEHHOTO, KAK YKa3aHO
BBIIIIE, PAcTBOpa MOBAPEHHOW COJIM JO HMCYE3HOBEHUS KOMKOB. Pa3BelieHHbIC
JIPOXOKU  OBICTPO BJIMBAIOT B JIEKY J1a0OPAaTOPHOM TECTOMECHUIILHOW MAIIMHBI C
yacTtoToil BpamieHus: 135 06/muH. OcTaBmIMMCS PacTBOPOM COJIM OMOJIACKUBAIOT
YalKy HU3-TMOJ APOXKKEW U TOXKE BBUIMBAIOT B JEXKy. 3areM Hachimaror 280 r
COTPETON MYKH M BKJIFOUAIOT TECTOMECHIIBHYIO MAlIUHY.

Uepe3 5 MUH TECTOMECHIIBHYIO MAIlIMHY OCTAHABIMBAIOT, BBIHUMAIOT TECTO,
npuaaloT emy ¢dopMmy OaToHa W KIAAYT B METAUIMYECKYIO (QopMy, TaKkKe
MpEeABAPUTEILHO HArpeTyro B Tepmoctare npu 35°C u cMa3aHHYIO PacTUTEIbHBIM
MacJioM.

[Ipy OTCYTCTBMM MECHJIBHOW MAIIMHBI TECTO 3aMENIMBAIOT BPYYHYIO,
co0JIro1ast yKa3aHHBIN BBIIIE PEXXUM €TI0 MPUTrOTOBJICHUS.

dopma A0KHA UMETh B MPOJOJHHOM U TOMNEPEYHOM pa3pe3ax TPareiuro
CICAYIONINX BHYTPEHHUX pa3MepoB (B CM): BepxHHE oOcHoBaHusa 14,3 % 972
HWwKHHEe — 12,6 x 8,5, Beicora — 8,5. Ha nnuHHBIE OOpTa €€ HaBelIMBAIOT
MONEPEYHYI0 METAJUTHYECKYIO TIEPEKIIAIMHY, BXOAAIIYI0 B hopMy Ha 1,5 cMm.

[TpoOy cTaBsaT B TepmocTat ¢ Temneparypoi 35°C u ¢pukcupyror Bpems. Korga
TECTO KOCHETCSI HUYKHETO Kpas MepeKIaJuHbl, BHOBb OTMEUAIOT BPEMSI.
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Puc. 38. @opma ona onpedenenua nodvemnoii cunvt oposciceii.

CkopocThi0  moabeMa  TecTa, WIH  [OJbEMHOM  CHJIOH,  CUMTAIOT
IPOAOKUTEILHOCTh (B MHMHYTaX) HaXOXKIEHHS TecTa B (opMe ¢ MOMCHTa
BHECEHUSI €r0 JO CONPUKOCHOBEHUS C HMKHUM KPaeM IEePEKIIAINHBI.

XopoIue ApoxKH MOKa3bIBAIOT MOIBEMHYIO CHIy He O6ojee 60 — 65 MUHYT.

«Ilo wmapuxy»

Hagecky mpoxokeit Maccoii 0,31 T mepemernats B crymke ¢ 4,8 cM® of0rpeToit
10 35°C Bompl. To6auth 7,0 T Myku || copra u OBICTPO 3aMeIIaTh, IPUIAB 3aMECY
dbopmy 1mapuka, He pUIMNaoero K pykam. Illapuk nmorpy3uTs B cTakaH ¢ BOJIOM
temneparypoii 32°C. Crakan nomectuth B Tepmoctat npu 32°C.

PeructpupoBath Bpemsi OT OTPY>KEHUS 10 BCILIBITUS IAPUKA.

Xopolue APOoxOKH MOKAa3bIBAIOT MOABEMHYIO CHITY He Oosiee 25 MUHYT.

Bpems, 3arpaueHHoe Ha BCIUIbIBaHHE Imapuka (MUH), YMHOXalOT Ha
koddduienT 3,5 W MOay4yaroT BEJIUYMHY MOJIBEMHOW CHUJIBI, OMPESIsieMYIO
CTaHJAAPTHBIM CIIOCOOOM.

IHoxbemHas cua CyxXux JApoxKkKeil.

K naBecke cymieHbix npoxoked (2,5 T), B3ATOW Ha TEXHUYECKUX Becax,
n06aBisiioT 30 cM° BOZOMPOBOIHOI BOABL, HArpeToit 10 35°C. CMech MOMEIIA0T
B Tepmoctar npu temmneparype 35°C Ha 30 muH. K pa3MoKmmMM IpokiKam
no0apistoT 15 T nmmennunod myku Il copra, THIaTeNbHO pa3MeEIIMBaIOT U BHOBb
CTaBsIT B TepMocTaT Ha 2 4yaca. OQHOBPEMEHHO B TEPMOCTAT MOMEMIAIOT 265 T
MYKH TOTO ke copTa, 130 CMBOJIBI, B KOTOpPOHM pacTBOPEHO 4 T MOBAPEHHOM COJIH,
U cTaHjapTHyo (opmy (Puc. 38), CMa3aHHYIO pacTUTEIbHBIM MacioMm. YUepe3 2
yaca CMEChb JpOXOKEW, BOJbl M MYKH MEpeBOJAT B JEXKY JIabopaTopHOU
TECTOMECUIBHOM MaIIMHbI (MM 00Jb1IYI0 (hapdhOpOBYIO YAIIKY), CMBIBasi OCTATKU
cmecr 130 cM® COTEBOro pacTBOpa, MOCIE Yero 3achiaroT 265 I' COrpeToil MYKH.
Tecto 3aMemIMBaIOT B TEUEHHUE 5 MUH C MOMEHTA BHECEHHS IPOXIKEU, 3aTEM
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nepeHocsaT ero B (GopMy M Jajee TMOCTyNaloT TaK jKe, KaK MNP OIMpeaesieHur
MOJbEMHOMN CUJIBbI TPECCOBAHHBIX APOAOKEH.

Cyab(UTOCTONKOCTD BUHHBIX JAPOAKIKeN.

Cnoco0 1.

JIst  CpaBHUTETHLHOTO H3YYCHUS CYJIb(PUTOCTOWKOCTH PA3HYHBIX KYJIBTYP
JPOXKEN UX HYKHO TOJIBEPrHYTH JICUCTBUIO OJUHAKOBOM 11036l cBOOOAHOU SO;.
Cynb(GUTOCTOMKHE pachkl MOXKHO OTOMpPATh IO CKOPOCTH 3a0pa’kKUBaHUS
BUHOTPAJHOTO cycna, coxaepxkamiero 100 MF/,IIM3 coOoguoi SO, B MOMEHT
BHECEHUS B CYCJIO Pa3BOJIOK U3y4AEMBIX KYJIBTYD.

Bnauane nmpoBoasT npoOHyI0 cyibGUTALUIO Cyclia pa3HbIMU fgo3amu SO; u
BBIOMPAIOT TaKylo, IPU KOTOPOM uepe3 yac mociie BHeceHus SO, B Cyclio B HEM
Gymer comepxkatbest okoxo 100 Mr/am® cBoGOgHON cepHHCTOM KHCTOTBL Cpasy
nocJje cyiab(UTaIuu coJiepKaHrue ee ObICTPO YMEHBIAETCS, TAaK KaK OHA BCTYIAET
B COEJMHEHNE C COCTaBHBIMHU YACTSIMU Cyclia (caxapamu, albJIerujjaMud u 1p.), a
cnycTss 1 — 2 4 ee KOIMYECTBO YK€ 3aMETHO HE MEHSETCS. 3aTeM CYIb(PUTUPYIOT
cycio BeIGpaHHON mo30it SO, B ckisHKe BMectuMoctbio 2000 cM® ¢ HIDKHEM
TyOyCOM, CKJISTHKY 3aKpBIBAIOT, CYCJIO IEPEMEIIUBAIOT U OCTaBJISIIOT Ha Yac.

3a 3TO BpeMs B CTEpUJIbHBIE HEOOJIBIIOr0 00bEMa CKIISIHKH, Pa3MEUEHHBIE /10
crepmmmsami mo 20 cM°, BHOCAT 1o 0,2 oM’ JIBYXCYTOYHBIX Pa3BOJOK
UCCIIEAYEMBIX pac Apoxoked. Kaxyro KyJbTypy BHOCSAT B TPU CKJISIHKH, T. €.
OMBITHI CTABSAT B TPEX MOBTOPECHUSIX.

Uepes yac mociie cyabuTanvu Cycio U3 2-JUTPOBOM CKIISIHKU Pa3IUBaOT
depes HIDKHUIT TyOyc 1m0 20 cM® B CKISHKH GBICTPO, HO OCTOPOXKHO, YTOGBI OHO He
pasopsiruBanock. s npenorBpanieHus ynetrydyuBanus SO, CKISIHKY 3aKPhIBAIOT
PE3MHOBBIMU MPOOKamMu, 00padOTaHHBIMU CIIUPTOM, M 3aTEM CTaBIT B TEPMOCTAT
npu temreparype 27°C. Ilpm Takoll MOCTAHOBKE OIBITA BCE KYJIbTYPBI APOKKEN
MOABEPraroTcsl JIEUCTBUIO OJWHAKOBOM 103kl cBOOOAHON SO,. ExegHeBHO B
TeueHue 10 gHEH  ONBITHBIE CKISHKKA MPOCMAaTPUBAIOT W OTOUpPAIOT
CYJb(PUTOCTOMKHE paChl JPOXIKEH MO CKOPOCTH Pa3MHOKEHHUS U 3a0pakuBaHUS
cycia.

Crocod 2.

BeicTpee M mpolle MOXKHO OIpenessaTh CyIb(PUTOCTOMKOCTh MO CKOPOCTU
pPa3MHOXKEHHUsSI IITAMMOB JPOXKEH Ha CyNb(UTUPOBAHHOM BHHOTIPAIHOM CYCIIO-
arape B yamkax [lerpu. Cycno mepen po3nuBoM B yamiku [leTpu cmemmuBaroT ¢
paBHBIM KoJimuecTBOM 3 %-oro BomHOTO arapa. B cBsi3u ¢ HEBO3MOXXHOCTBIO
OTIPENETATh COACPKAHUE CEPHUCTONW KUCIIOTHI B Cycllo-arape AJisi mojdopa J03blI
Cyab(GUTAIMM BUHOTPAJHOE CYCJIO B HECKOJBKUX KOHTPOJBHBIX MOPLHUAX
CMEIIIMBAIOT C TaKUM K€ KOJMYECTBOM BOJOMPOBOIHON BOABI (BMecTO 3 %-oro
BOAHOro arapa). Pa30aBiieHHOE Cycli0 B CKIISIHKaX CYJIb(UTUPYIOT HECKOJIbKUMU
J103aMH KPETKOTO BOJHOTO PAaCTBOPA CEPHUCTOM KUCIOTHI AJISI TOTO, YTOOBI MOKHO
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ObLT0 BBIOpATh 103y Cyab(UTAIIUH, IPU KOTOPOi uepe3 uyac nocie BHecenus SO, B
cyciie, a TaKKe B Cycio-arape Oyjaer comepkarbes okono 100 mr/am® cBo6oaHOI
cepHucTor kuciotel. Comeprkanue CBOOOJHON CEPHUCTON KHUCIIOTHI ONpPENEISIOT
HOIOMETPUYECKUM METOJIOM.

[IITaMMBI HCCIIEAYEMBIX APOAOKEH MPEIBAPUTEIBHO BBIPALIUBAIOT B TEUCHUE 2
CYTOK B BHHOIPAaJHOM cycie npu Ttemmeparype 27°C, a 3areM YKOJIOM HIJIbI
HAaHOCAT Ha MOBEPXHOCTh CYJIb(UTHUPOBAHHOTO CycJO-arapa B KoJWYecTBe 25
MTaMMOB Ha 4YamkKy. KOHYMK WIJIBI JUIsI 3TOrO TNOTPYKAlOT B Pa3BOJAKHU
HCCIIENYEMBIX KYyJbTYp npuMepHo Ha 1 cm. Hamku [leTpu ¢ moceBamMu nomMemaroT
B TEpPMOCTAaT W BbIAEpKHUBaIOT npu temmneparype 27°C. ExxenHeBHO, B TeUEHHUE
HEJeNH, MPOCMaTPUBAIOT Yaiiku [letpu u oTOMpaIOT CyIb(PUTOCTONKHE ITAMMBI,
KOJIOHMH KOTOPBIX BBIPACTAIOT PaHbLIE.

[lepBruuHblid OTOOpP MPOBOAUTCA MPH COAEP)KAHUUA CBOOOJHON CEPHUCTOMN
kucotel 100 Mr/am®, a 3atem HamGosee Cymb(GHUTOCTOMKHE MITAMMBI OTOHPAIOT
npu coaepkanuu ee 150 MF/,Z[MS.

Jlia nomyuyeHus: Oosiee OOBEKTUBHOM MHGPOpPMALUU CIEAYET HCIOJIb30BaTh
MUKPOCKOIIMYECKHE METObI OEHKHA COCTOSIHUS UCCIIEYEMBIX KYJIbTYP APOAOKEH.

TexHoJsioruyeckasi yCTOH4UBOCTH KYJIbTYPbl — «ABTOJM3HOE YUCIO». ***

Jnsi  OUEHKM  CTENEHM  yCTOMYMBOCTH  JIPOMOKEBOM  KYJIBTYPHI K
HeOIaronpusTHeIM (haKTOpaM MUTATEIBHOU CPEllbl MOXET HCMOJb30BATHCS TECT
JUTSL OTIPEJICIICHUST TEXHOJIOTMYECKON CTOMKOCTHU JPOXOKEN — "aBTOJIM3HOE YHCIIO".

Tect ocHOBaH Ha OMpENENICHUN KOJMYECTBEHHOM pa3HUIIBI B CPEAC aMUHHO-
aMMOHUIHOTO a30Ta MEXY JBYMS U3MEPEHUSMH C YYETOM MPUPOCTa KIECTOUHOU
Macchl. BBuly TOro, 4To craguu pa3zOpa’kMBaHUS M aKTUBHOTO OposkeHus (jar-
daza = ¢daza gorapupMHUUECKOrO POCTA) COMPOBOXKIAIOTCS  AKTUBHBIM
MPUPOCTOM TIOKa €IIe€ 3J0POBOM KJIETOYHOW MAacChl, a 3HAYUT AKTHUBHBIM
noTpeOJICHHEM JTOCTYITHOTO a30Ta, U3MEPEHHUs CIeAyeT HauYMHATh 10 3aBEPIICHUN
CTaJM1 aKTUBHOTO OpOXKEHUS — MPU Tepexojie KyJIbTyphl B CTAIlMOHAPHYIO (pa3y
= a3y 3aryxanuss —> rubenu. MHTepBa MEXAy HM3MEPEHUSIMU MOXKET OBbITh
BBIOpAH MPOU3BOJILHO B TEUEHUE BCETO MEPHOIa OPOIKEHUS.

CyTb nipenmaraemMoro Tecta BUIHa U3 (POPMYJIbIL:

N2 — Ny
A=

(K, — Ky x 0,1

rne
A — asmoausnoe uucno,
N1 — KoUYeCme0 yce0aeM020 a30Ma HA4AIbHOE;
N2 — Konuyecmeo yceosemo2o azoma KOHeuHoe,
K1 — xonyenmpayus opodicawceti HauanibHas,
K — konyenmpayus Oposicoicell KOHeUHasl.
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T.e. "aBTONM3HOE YMCIO", BBHIPAKAET YBEIUYCHHE/YMEHBIICHUE KOJIMYECTBA
AMUHHO-aMMOHHITHOTO a30Ta B cpee Ha 10 MuH./cM® KIETOK APOMNOKEH MEKIy
IBYMSI U3MEPEHUSMHU.

[lomydyenHnble  pe3yibTaThl  MOTYT  PETUCTPUPOBAThCS Ha  rpaduke,
oToOpakaromieM BpeMs OpOKeHUs U BEJIMYUHY aBTOJIM3HOTO YHCIIA.

N30bITOYHOE yBEIWYCHHE AaMHHHO-aMMOHHUWHOTO a30Ta, WM BBICOKHIA
1OKa3aTelb AaBTOJHM3HOIO 4YHCIA, MOXET CBHJIETENLCTBOBATH O BBICOKOM
UHTCHCUBHOCTH AaBTOJU3HBIX IMPOILIECCOB M, KakK CIEJICTBUE, CIAa0OCTH WU
neeKTHOCTH OUePEHOM reHepaluy WK KyJIbTYpbl BOOOIIIE.

Bmecte ¢ Tem, dueMm Ooiblle aBTOJIM3HOE YHWCIO, TeM Ooblie Oumomacca
MOJIBEP>KEHA BO3ACUCTBUIO HEOIATOMPHUITHBIX (AKTOPOB CPEAbI, C TOUKH 3PEHUS
ee PU3UKO-XUMUYECKUX MTapaMeTPOB.

Tect u 6onee nHpopMaTUBEH, U 00Jiee 0OBEKTUBEH, HEXKETU MPOCTOMN MOACUYET
IPOIIEHTHOTO COOTHOIICHUS JKMBBIX M MEPTBBIX KIETOK, KOTOpPBIM Ha
CETO/IHAILIHUN JA€Hb B IPOU3BOACTBEHHBIX JA0OPATOPUSIX SABISAETCS €AMHCTBEHHBIM
KpUTEPUEM OLIEHKHU JKU3HECTIOCOOHOCTU KYJbTYpHhl. JJaHHBIN aHAINU3 MO3BOJIAET HE
TOJIKO KOHCTaTHUpOBaTh (aKT TUOENM KIETKHM, HO U OLEHUTh CTENEHb €€
JNECTPYKTUBHBIX U3MEHEHUM, YUE€CTh BECh MAaCCUB (DAKTOPOB, BO3/IEUCTBYIOIINX Ha
JPOACKEBYIO KJIETOUHYIO MacCy B MPOILECCE OPOKEHUSI C yUETOM TEXHOJIOTUYECKUX
0COOEHHOCTEN KOHKPETHOT'O MPEANPHUATHSL.

V3MeHsst Te WM MHBIE MapaMeTphl OpPOXKEHHS MO IMOKa3aTeli0 aBTOJIMU3HOTO
YHUClia MOXHO ONpPEICIUTh IKU3HECMOCOOHOCTh KJICTOYHOW TOMyNAIHMA B
KOHKPETHBIX (PH3UKO-XUMUYIECKUX YCIOBUSIX CPEIbI.

DopMOJILHOE YUCJIO.

YcBosiemblii  a30T B cpeie ompenernsieTcss (OpPMOJIBHBIM TUTPOBAHUEM.
CymHocTh MeTOJa 3aKiIYaeTcss B TOM, 4YTO (OPMaJIMH pearupyer c
aMUHOTPYIIaMu OOJIBIIMHCTBA aMUHOKHUCIIOT U BBITECHSAET CEPHYIO KHUCIIOTY U3
aMMOHUMHBIX coeauHeHnil. OOpa3zyronmecss METUICHAMUHOTPYIIBI U CEepHas
KHCJIOTa OTTUTPOBBIBAIOTCS LIETOYBIO.

Cnocoé 1.

10 cM® cpembl depe3 GyMaxHbIH (GHIBTP OTOHIBTPOBEIBAIOT OT APOOHHBI M
JIPOOKEH, pa30aBIISIIOT AUCTUIUIMPOBaHHOM Bojoil 10 100 cM’ U turpytoT 0,1 H
pactBopoM NaOH c denondranmernHoM 10 ¢1a00pO30BOTO OKpaIlMBaHUA. 3aTeM
Ty ske BHOCAT 5,0 cM® HEHTpaabHOro (OpMaINHA M BTOPHIHO THTPYIOT TEM Ke
pactBopoM NaOH 10 cnaGopo30BOTO OKpammBaHusl.

KomnuectBo wmummmnmutpoB 0,1 H  NaOH, mnomenmee Ha BTOpUYHOE
TUTPOBAaHUE, HA3BIBAIOT (POPMOIHHBIM YHCIOM HCCIEIYEeMON IKUIKOCTH, U
ABJISICTCS BEJIMYMHON OTHOCUTEIIBHOM.

YroOsl  BbIpa3uTh (HOPMOJBLHOE YKUCIO B  a0OCONIOTHBIX  BEIUYMHAX
PacTBOPEHHOTO B Cpelle aMMHHOIO M aMMOHHUWHOIO a30Ta HY>KHO (POpMOJIbHOE
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qncio yMHOXuTh Ha Kosddumment 0,0014, T.e. 1 cm® 1 H pactBopa NaOH
coorserctayer 0,014 T asota B 1000 cm® cpesr.

Cnocoo 2.

B crakane B3BemmBaroT 25 + 0,01 r muTatenbHON Cpeabl U HABECKY TEILION
JUCTUJIMPOBAHHOW BOJIOM, OcBOOOXAeHHOU kumnsiueHueM oT CO,, mepeBoisT B
MepHYyIo kosi0y Ha 100 eM®,

PactBop oxnaxnaroT 10 20°C, 10BOIAT BOIOM 10 METKH U IIEPEMELIHMBAIOT.

B xumudeckuii crakan otouparot nunetkon 20 cm® MOJIY4YEHHOT'O pacTBoOpa U
tutpyior 0,1 H pacTBopom memnoun 1o pH = 7,0. 3aTeM ciona e IpHIHBAIOT 5 cM°
(GhOpPMOTBLHOM CMECH | MPOI0JDKAIOT TUTpoBanue 10 pH = 9,1.

JIns KOHTPOJIBHOTO TUTPOBAHUSA B XMMHUYECKMM CTakaH OTMepuBaroT 20 cm’
JVCTUJITIMPOBAHHOM BOJBI U 5 cm’ (GopMOIEHOI cMeCH U Takke TUTPYIOT 10 pH =
9,1.

CopneprxkaHre aMUHHO-aMMOHUIHOTO a30Ta pacCYUTHIBAIOT MO (pOpMyIIe:

N =0,0014 - (a—6)- 100 : H,

rae
N —yceosemviii azom (%),
a —oovem 0,1 H wenouu, noweoweti na mumposanue 20 o’ pacmeopa
numamenvhoti cpedol (cm’);
6 — mo JKce, Ha MUMPOBAHUE KOHMPOTLHOU NPOObL (CM°);
H — nasecxa numamenvHoti cpedvt 20 em’ pacmeopa (2).

Hanpumep: N=0,0014-(11,2-0,2) - 100:5=0,31 %

Dopmonvhasn cmeco.
1. dopmanus, X.4. 50,0 cm®
2. @enondranenn, 1 % 1,0 eM®
Ottutposats 0,1 H NaOH 1o c1a60p030BOro oKpammBaHusl.
[Ipuromgna B Teuenue 2 — 3 mHEH.

IHoaroroBka aposkxked K OPOKEHHUIO.

JlaGopaTopHasi ctaausi pa3BegeHus. ™ >

Pa3Benenne  4HMCTOM  KyJNbTYpbl  APOXKEHW  OCYIIECTBISECTCS  IIyTEM
NOCJIEIOBATEILHOIO  MepeceBa € JOBeAeHHMEM  o0beMa  cpenbl 10
IPOM3BOACTBEHHON  JIPOAOKAHKM WM JIpoxokereHeparopa. OnTUMaibHBIM
PEKUMOM MPUPOCTAa 00beMa cpeibl MPUHATO cunTath mar 1 : 10.

JlaGopaTopHass cTamus pa3BEACHHS JPOXOKEBOW  KyIbTypbl  TpeOyeT
HENPEMEHHOT0 COOJIIO/ICHUS CIEIYIOIINX YCIOBHIA:

1. O6s13aTenbHOE COXPaHEHUE YUCTOTHI KYJIbTYPHI;
2. MakcuMaabHO BO3MOKHAsI cOATaHCUPOBAHHOCTH MUTATEIBHON CPEIbL;
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3. [locrenenuslii nepexoa PU3NKO-XUMUIECKUX MTapaMETPOB
KyJIbTUBUPOBAHUS OT JAOOPATOPHBIX K TEXHOJIOTMUYECKUM, C LIEJIbIO
NOAACPKaHMS MAJSAININX PEKUMOB aIanTallUu.

OuepenHyro pa3BOAKY MOXKHO HA4aTh KyJIBTYPOU Ha CKOIIEHHOM arape, CMbIB
€€ COJIOJIOBBIM CYCJIOM WM (Pu3. pacTBOpPOM. JlJ1st 3TOro B mpoOUpKy € APOXOKAMU
BHOCST 5 — 10 cM® CTepHIBHOI JKUIKOI CPEIbl H BHIICP/KUBAIOT B TEPMOCTATE TP
28 - 30°C B Teuenue 2 — 3 yacos. Ilocie HENPOMOKUTENLHOIO HHKYOHPOBaHHMS
COZIEPKUMOE TPOOUPKHU MEPEMEIINBAIOT MEXKIY JaJ0HSIMHU, CMbIBasi JAPOKIKEBOM
pPOCT € TOBEPXHOCTH arapa.

Takoll BapuaHT 3KOHOMHT HECKOJBKO JHEW, OJHAKO HUMEET CYIIECTBECHHBIC
HEJOCTATKHU:

1. Het moaTBep>KAeHMS YUCTOTHI KYJIbTYPhI, 0OCOOCHHO, €CITU MPOOUpKa ¢
JIPOMOKAMU XPaHUJIACh JNIUTEIBHOE BPEMS;

2. Het BO3MOXHOCTH 0TOOpa HanboJiee akTUBHOW KOJIOHUH T10
KyJIbTYpalIbHBIM U (PEPMEHTATUBHBIM CBOWCTBAM.

WCcKmounTh BO3MOXKHBIE OHIMOKM MOKHO, HadaB pa3BOAKY C IiepeceBa
KOJUIEKIIMOHHOW KYJIBTYpPbI UCIIOJIb3YEMBIX IPOAOKEN HA IIOBEPXHOCTH CYCJI0-arapa
B vamke [leTpu.

HNHokynsaT oTOupaercs MeTiel ¢ MOBEPXHOCTH KOCOTO arapa M pacceBaeTcs
HITPUXOM HEMOCPEACTBEHHO B yamky lleTpu, mubo mpenBapuTeibHO BHOCUTCS B
KUIKYIO CpeAy, NepeMENIMBaeTcsi A0 OAHOPOJHOM CYCHEH3UHM U PacceBaeTcs
MCTOIAMMM mTpuxoM. Yariku uakyoupyrores npu 28 — 30°C B Teuenue 5 — 7
nHed. Ilo oxoHYaHMM WHKYOAlMM TpH MaJOM YBEJIWYEHUU TIIATEIBHO
oTOuparoTcs 2 — 3 JIyqIlne M0 KyJIbTYpaJbHbIM CBOMCTBAM KOJIOHUH, U3 KOTOPBIX B
pPa3BOJKY TMOWaeT HauOojiee akTHUBHAas MO (PEepMEHTATUBHBIM CBOHCTBaM (cm.
«Meton 0T60pa HanboJIee AKTHBHOI KyJIbTypbl»). OTCEB Ha CKOIICHHBINA arap OT STOU
KOJIOHMHM MOYHO CMBITh )KUJKOU CPEAOM, KaK YKa3aHO BBILIE.

[TosryueHnHyo B mpoOUpKEe APOXIKEBYIO CYCIIEH3HIO CTEPUIIBHO MEPEIUBAIOT B
KOGy ¢ 50 cM® CTEPHIBHOTO COMoA0BOro cycia ¢ 0,3 % APOXOKEBOro aBTONM3ATa
¥ UHKYyOupyroT 22 — 24 vaca npu 28 — 30°C.

Ha cremyrormem sTame o0beM cpembl T0BOAAT 10 500 cm®, mpu stom 1/2 ee
4acTh CJIEAYET 3aMEHUTh CTEPUIIBHBIM IPOM3BOJACTBEHHBIM CYCJIOM (BUHOTPAIHOE
cycno, Menacca U Ap.). CTEpHWIBHO NEPEHOCAT B HEE COIAEPKMMOE IPENbIAYIIEN
K0J10bI. TemnepatypHblid peXKUM U BpeMsl HHKYOallH T€ XKe.

OGBeM cpefsl Ha ciieayiomeM srare coctaBuT 5000 e, 1/2 ee gacTh cremyer
CHOBAa  3aMEHUTh  CTEPWJIbHBIM  MPOM3BOACTBEHHBIM  cyciioM.  Ecnu
TEXHOJIOTUYECKHE  MapaMeTpbl  MNpelyCMaTPUBAIOT  HU3KUE  TEMIeEpaTyphbl
OpokKeHHsl, CIeAyeT Ha 3TOM JTamne s MHKYyOaluu BbIOpAaTh MPOMEKYTOUYHBIH
TEMIIEPATYPHBIN PEKUM.

Ha cnenyromem stane o6bem cpenbl yBenuuubaeTcs B 10 pa3s, u cHoBa 1/2 ero
o0bemMa 3aMEHsIeTCSl IMPOU3BOJICTBEHHBIM CYCIOM. ABTOKJIAaBUPOBAHUE TaKOTO
o0beMa MOXET NPEACTaBIATh ONpPEICICHHbIE TPYJHOCTH, IOATOMY IS
NpeaynpexaeHuss WHOUIMPOBAHUS CIIEAYyeT NPUOETHYTh K JOMOJHUTEIBHOMY
IpOOHOMY  KHIISIYEHUIO B TEYEHHME JBYX JHEH WM  UCHOJb30BaHUIO
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IPOTUBOMHUKPOOHBIX TpernapaToB B OakTEepULMIHBIX J03aXx. Tlemmeparypa
MHKYOaIuu A0KHA COOTBETCTBOBATH TEXHOJIOIMUECKUM MapaMeTpaM.

JlanbHeimue mnpoueaypbl ONpenessiioTcs OCOOCHHOCTSIMU — amnmapaTypHO-
TEXHOJIOTUYECKOW CXEMbl KOHKPETHOTO TMPOU3BOJICTBA U €r0 PErIaMEeHTOM,
peAnuchiBatOMM nopsaok BeaeHust EUK.

Ha Bcex aTanax iabopaTopHO CTaAuM Pa3BOJOYHOTO IHMKJA LEIeCO00pa3Ho
BKJIIOYATh B COCTAB MUTATENIbHBIX cpell (aKTOPhl pOCTa U OMOJIOTUUECKH AKTUBHbIE
00aBKHU.

B uwacTHOCTH, B TMBOBapEeHUU aKTHBUPOBAHUE APOXOKEH IMepen BBEIACHHEM B
cOpakuBaeMblii  CyOCTpaT  pEKOMEHAYETCS  OCYIECTBISTh  HECKOJIbKUMU
CII0COOaMH.

1. dpoxoku pa30aBisSiOT B COOTHOLICHUH 1:1 CTEpUIBbHBIM a3pUpPOBaHHBIM
cycioM mpu 15 — 17,5°C, mociie 4ero cMEmmBaioT TOJIbKO ¢ yacthio (1/4 — 1/3)
XOJIOTHOTO CyCJia BO U30eKaHUE OXJIAXKICHUS IPOXIKEH, KOTOPOe 3a/IePKUBAET UX
POCT U MOKET YCHJIMTh Pa3BUTHE OCTOPOHHEN MUKPOQIOPHI.

2. Yepes 24 4 nocie BBEACHUS APOXKKEN 3a0pOJUBIIEE CYCIO CMEIIUBAIOT
co ceexxuM cyciom (1 : 1). XKuakue apoxoku BBOAST B cycio u3 pacuera 11 —18 %
Ha CyXO€ BEUIECTBO OT OOIIETO KOJINYECTBA CYXUX BEIIECTB B CyCJI€.

3. 3anuBarOT APOXKKU NEPBBIM CYCIOM Ha 2 — 4 4 [ yBEIUYEHUSA
COJIep KaHMs TIIMKOTeHa B KJIETKaX.

4. BHOCAT B JPOXOKA BOJHBIC BBITSDKKH WM SKCTPAKTHI COJIOAOBBIX
POCTKOB, OOTaThIX OMOJOTUYECKH AKTUBHBIMU BELIECTBAMH U a30TOM.

Jlns BBeIEHHUA B CHEAYIOIIMNA LMK OpOKEHHS HCHOJIb3YIOT 3J10pPOBbBIE
aKTUBHBIC MTPOU3BOJICTBEHHBIC APOXIKH.

MeToabl peakTHBALMH CYXHX APOKKEH.

DddexTuBHBIE CIMOCOOB BOCCTAHOBJIEHUS >KM3HECIIOCOOHOCTH BBICYIIICHHBIX
JPOXKKEBBIX KJIETOK MMEIOT OOJIbIIIOE 3HAYEHUE TP OIMPEICICHUH KOMILIEKCa
MoKasaTelied  >KU3HECTIOCOOHOCTH CYIIEHBIX JIpOXoKed — (epMeHTaTUBHOU
AKTUBHOCTH, TOABEMHOM CUJIbI U COJIEPKAHUS B HUX MEPTBBIX KJIETOK.

[IpaBWIIbHO MpOBENECHHAs pEruaparalus CyxXux JApOACKEH B IIAIAIIEM
OCMOTHYECKOM PEKHUME TaK kK€ MMEET BAXKHOE 3HAUECHHE ISl UX JaJbHEWILEro
MPOU3BOICTBEHHOTO UCIOJIb30BAHMS. ***

PazmauuBanue upomeﬁ npu MOBBIIIEHHOM TeMIeparype.
9 3 )
Hagecky npoxokeit 2,5 r pazmaunBaioT B 30 cM”™ Boawl Temmeparypou 40 —

43°C, B 0CTaTbHOM TIOCTYTIAIOT TAK ke, KaK TPH ONPEACIICHUN MTOHEMHOU CHIIBI U
JIPYTUX XapaKTEPUCTUK MTPECCOBAHHBIX APOKKEH.

IIpenBapuTenbHOe 00BOAHEHNE.

2,5 v (B 3aBUCHUMOCTH OT IIOCTaBJICHHOM 3aJlaud MacCy HAaBECKH MOXKHO
U3MEHUTH) JPOXKEH, MOJJIeKAIMUX aHAIU3y, MOMEMIAIOT Ha 2 4 BO BIIAXHYIO
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Kamepy (B yamky Ilerpu, Ha AHO KOTOpOU MONOXKEH KPYXKOK (DUIBTPOBATBHOMN
Oymaru, OOWJIBHO CMOYEHHBIH BOj0i) mpu Temmeparype 30 — 35°C, yepes 2 4
YBIQKHUBIIMECS JPOXKHU MEepeHOCAT B (HapdopoByro Yallky WM CTaKaHUYUK U
samuBaloT 30 cM® BOZIBI temrepatypoit 40 — 43°C um pnanee moctynaroT B
COOTBETCTBHUH C BOCIIPOU3BOIUMON METOTUKOM.

PeakTuBanusi BUHHBIX CYXHUX JPOsKIKe.

B BUHOZEIMN HAXOASAT NPUMEHEHUE CYXUE JPOXIKH B3AMEH KUIKUX Pa3BOAOK.
[IpuMeHEHNE WX 3HAYUTEIBHO CHHUYKAET CTOMMOCTBH MPUTOTOBJIEHUS PA3BOIAKH B
OOJBIINX KOJTUYECTBAX.

dupma Ipocne («Erbsloh») no nmpousBoACTBY Cyxux Japoxokei [aii3eHxaiim
(I'epmanusi) pekoOMEHIyeT [I03UPOBAaHUE TMPENAPATOB CYXUX JPOXKKEH B
3aBUCUMOCTH OT ycJioBHM TexHosoruu: 10 — 15 /100 e cycia Mpu TeMIepaType
15°C u Bomre; 20 — 25 1/100 av° mpu Temmepatype 13°C u mmke (1 T cyxux
JPOXOKEH COMEPKUT 25 MUILTUAPOB KIIETOK).

Peruaparanuro CYyXUX TPOAKEN (BecoBoe HE00X0AMMOEe
KOJIMYECTBO) PEKOMEH]IYETCSl MPOBOANTH B 3aBUCUMOCTU OT YCIOBUN BUHOJENUSA
(Temneparypa, KauecTBO BUHOIPa/1a) MO JBYM CXEMaM:

Tab6auua 21
Cxembl pecuopamayuu cyxux opoiiciceil
Cmewams 6 10-kpamuom Cmewams ¢ 5-KpamHvim
konuuecmee menaou (35°C) cmecu cycno- Konuuecmeom menaou (maxc. 35°C)

6o0a 1:1. 800bl.

Xopowio nepemewams Xopowio nepemewiams

u u
evloepocamov 30 muH. evloepacamsv 30 MuHn.

ﬂ06616un’lb makoe Jice Koauvecmeo cycia

IloemopHo nepemewiames.
u nepemeuiams.

Meonenno (oxono 1 u) oxnadums 0o Meonenno (okono 1 u) oxnadoume 0o
memnepamypwl Cyciid 8 pe3epayape. memnepamypwl Cycia 8 pe3epayape.
Ilepemewams u 0obasume Ilepemewams u 0obasumo
6 pesepsyap. 8 pesepsyap.

Jlist oOecrieueHrs TOJHOTO aKTUBHOTO COpaXKMBaHUS Cyclia pEKOMEHIYIOTCS B
KaueCTBE JIOMOJHHUTEILHOIO IHTAHHUS JAPOXOKEH MperapaThl, COJEpKalllnie
coequnenust azota — (NH4),HPO,4, yrieBomoB, MuHEpajdbHBIX BEIIECTB U
BUTAMUHOB — BUTaMuHa B; (Thamuna).

PeakTuBanys CHIUPTOBBIX CYXUX APOAKAKEH. ***

TexHon0THS MPOU3BOJICTBA TOBAPHBIX JAPOAKIKEH ISl TFO00M M3 OTpacie
OpOAMIIBHOW TPOMBIIIJIEHHOCTH — 93TO BO BCEX OTHOIICHUSX MAaKCUMAaJIBHO
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cOaslancupoBaHHBIM mpouecc. OAHAKO 3aBEPIIAOIIMI ATal 3TOro IMpolecca —
CylIKa, SIBJISETCA MPOLEAYPOM KpPaWHE KECTKOW, HAHOCSIIEU KIIETKE CEPbE3HbBIE, a
4acTo HeoOpaTUMbIE MOBPEKIACHUS HAa OMOMOJEKYJISIPHOM YpOBHE. BbI3BaHbI
TaKue HapylIEeHUsI BO3JCHCTBUEM HA KJIIETKY BBICOKOM TeMIepaTyphl Mpu ObICTPOM
yAaJICHUU BHYTPUKJIETOYHOUW Biaru. HambOomplemy MOBPEXICHUIO MOABEP>KEHA
KJIIETOYHAsd CTE€HKa, B KOTOPOM Hapylaercs MOPUCTOCTh, JAETPATUPYIOT
TPaHCIOPTHbIE W (PEPMEHTHBIE CHCTEMbI, PE3KO TOBBIIIAETCA OCMOTHYECKas
YyBCTBUTEJIHHOCT.

Bo3Bpamienne KIE€TKM K HOPMaJIBHOM, HA CKOJBKO 3TO BO3MOXHO,
(U3UOIOTUYECKONH AaKTUBHOCTH JIODKHO TIPOMCXOJUTH IOCTETIEHHO C YYETOM
BBIIIETIEPEUUCIIEHHBIX O0CTOSATENbCTB.

Jns peruapatanud BMECTO MPOTOYHOM BOJBI PEKOMEHIYETCS MCIOIb30BaTh
¢dusnonormueckuid pactBop (0,9 % pactBop NaCl B gucr. Bome), KOTOPBIH
SBJIIETCSI M30TOHUYECKMM M HE BbI3bIBACT (DYHKIIMOHAILHON TEpErpy3Ku
OMOJOTUYECKUX MEMOPAH MPU BOCCTAHOBJICHUH BJIA>KHOCTH.

PeruapaTanuro Jaydliie IMPOBOJUTH MPH HU3KKX TeMieparypax (2 — 4°C), T.x. u3
MOBPEXIEHHBIX B MPOIIECCE CYIIKK KIETOK B PACTBOP BBIXOAUT 3HAUUTEIIBHOE
KOJIMYECTBO JIU3UPYIONIUX (PEPMEHTOB, BOCCTAHABIMBAIOIIMX CBOIO AKTUBHOCTH
IpU BBICOKUX TEeMIIEpaTypax U BBI3BIBAIOIIUX 00Jiee WM MEHEE Cephe3HbIe
MOBPEXKIECHUS KIETOUHBIX CTEHOK KUBBIX APOKKEH.

Jns nmonHoro ypaaneHuss (EPMEHTOB 3TOW TPYIIBl M MEPTBBIX KIETOK U3
CyCIEH3UHU 1enecooopa3Ho MIPUMEHSITh npoLeaypy MIPOMBIBAHUS
pPErUAPATUPOBAHHBIX IPOXIKEH.

["apanTupoBaTh OaKTEPUOJIOTHYECKYIO YHCTOTY MpoOIecca perujparaiuu
MOXHO TpHU COOJIOJEHUM BCEX MpPaBWI pabOThl C YUCTOW KyJIbTYpOl U
MCIIOJIb30BaHUU MMPOTUBOMUKPOOHBIX MIPENapaToB B COOTBETCTBYIOIIUX 103aX.

Ha ocHOBaHMM BBIIIEU3IOKEHHOTO PEKOMEHIYETCA CTaJAUI0 peruaparaiuu
MIPOBOJIUTH CJIEAYIONIUM 00pa30M:

1. Heobxoammoe KOJNMMYECTBO CYXHX JPOXOIKEHW pacchlllaTh PaBHOMEPHO IO
BCEW IUIOMIAU 3€pKaja XOoJogHOro ¢u3. pactBopa (C aHTUOMOTHKOM) B
cootHomennn 1 : 30 — 1 : 50 u Oe3 mepemMenmmBaHUs JaTh OTCTOATHCS B
XOJIOJWJIBHUKE JI0 TIOJTHOTO YBJIAKHEHHS M 00pa30BaHuUs CTA0MIBHOTO OCaJIKA.

2. OCTOPOKHO CIUTh HAJOCAAOUYHYIO KHUIAKOCTh M CHOBA 3aJIUTh XOJOJHBIM
¢u3. pactBopoM. [Iponemypy noBroputs 2 — 3 pasa.

3. Jns paszOpaxuBaHusi MCIOJB30BaTh TOJBKO THIATEIBHO MPOMBITHIN
TPOAKKEBOU OCATOK.

PazOpakrBaHue mpeAnouTUTENIbHEE MTPOBOJAUTL B HU3KOKOHIICHTPUPOBAHHOM,
THIATEJLHO COalaHCUPOBAHHOW MHUTATEIBLHOW Cpelie B MAaTOYHUKE, OCHAIEHHOM
CUCTEMOW WHTEHCHUBHOM a»’palud CTEPUJIbHBIM BO3JIYXOM U TMPU KECTKOM
KOHTpOJIE TeMIeparypsl B nipeaenax 28 — 30°C.

[Tpu coOmroeHNN TaKUX YCIOBUHM OYIyT pemIaThCcsi HECKOIBKO 3a7a4:

1. AnpobGnas cTaaust MmeTaboam3Mma.

2. MakcuManbHO  BO3MOYKHO€  BOCCTAHOBJICHHE  T€HEPaTUBHOU W
OpOAMIIBHON aKTUBHOCTH IS TIOCTEAYIOIINX CTaui TEXHOJIOTUYECKOTO MpoIecca
(mposxkaHka, OpOIUITBLHBIN YaH).
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3. Ilanpsmuit pexum pa3OpakvBaHUA.

4. VIHTEeHCHBHBIN NPUPOCT OMOMACCHI.

HempemeHHBIM yCIOBHMEM KyJIbTUBHPOBAHUSA JPOXOKEHM Ha 3TOM CTaauU
ABNseTCS ~ OWonormueckas  uyucrota. JloOuTecs  3TOrOo  MOXKHO  JIMOO
JOTIOJTHUTENIBHBIM KHUISTYCHHEM cycia, 160 UCII0JIb30BAaHUEM
IPOTUBOMUKPOOHBIX IPENapaToB.

KynpTuBHpOBaHME ApOAOKEW B APOXOKAHKAX SABISIETCA IIOCIHEAHMM WU
OCHOBHBIM 3BEHOM B (DOPMHpPOBAHUHM 370POBOH, (PU3NOIOTUYECKH aKTUBHOM
JIPOXKEBOM Maccel. Ha aToM ctaguy ApOoKKK NEPECTPauBarOTCs HA NHTEHCUBHOE
Opo’keHue, KOTOpoe ¢ MaKCUMaldbHON 3()(PEKTUBHOCTHIO JOKHO MPOSBUTHCS B
NEPHUO/JI TJIABHOTO OposkeHus. JJOCTHKEHNIO 3TOM LENH CIIOCOOCTBYIOT:

1. COanaHCcHpPOBAaHHOCTH MUTATEIBHON CPE/IBI IO BCEM MapameTpam.

2. broJsiornueckas 4nucToTa Impouecca.

3. OnTrManbHbIN TEMIEPATYPHBINA PEXKHUM.

4. OnTumasibHas 3aCeBHas 103a.

JI1st IpOAOKEBOTO OTACIICHHS B KAUECTBE MCTOYHMKA a30Ta MPEAIIOYTUTEIIbHES

UCIIOJIb30BaTh COOTBETCTBYIOIINE JIPOKIKEBBIE penapaThl BMECTO
OOLIENPUHATOr0 KapOaMuja, WIM XOTS Obl YacTh €ro 3aMEHUTh TaKUMH
npenaparamu.

B nuratenbHyro cpeqy HeoOXOOUMO BKIJIIOYATh Ipenaparbl  BEIIECTB,
OTHOCSIIMECS K TpynIie (aKTOpoB pocTa.

DOHepreTudyecku Hed(DPEKTUBHbIE U (PUBHOJOTUYECKU KECTKHE aHa’pPOOHBIE
YCIIOBUSI  KYJIbTUBUPOBAaHUS HEOOXOAMMO CIJIAXKUBATh COOTBETCTBYIOLIMMU
npenaparaMy, MO3BOJSIOIIMMU JPOXIKaM Jlake 0e3 JTOCTyIa KUCIOpPOa aAKTUBHO
Pa3MHOXaThCs, COXpaHsisd 00U (PU3UOTOTUYECKHI MOTEHLIHAAT.

TemnepaTypHbIii peXUM KyJIbTUBUPOBAHUS (28-30°C) TOJIKEH
COOTBETCTBOBATh ~ HOPMAJIbHOW  CKOPOCTH  TEYEHUS  BHYTPUKIETOYHBIX
OMOXMMHMYECKUX  TPOLECCOB M  HE  CTaBUTh  KIETKY B  YCJOBHS
runepyHKIUOHUPOBAHUSI CO BCEMH BBITEKAIOUMMH MOCHeACTBUsIMH (ObIcTpas
Jerpajanus KyJiabTypbl, paHHHE aBTOJIM3HBIE MPOLECCH, 0Opa3oBaHUE OOJIBIIOrO
KOJIMYECTBA TOKCUYHBIX MPOJTYKTOB HE3aBEPILIEHHOTO META00IN3Ma).

KpaitHe BaXHO, YTO COOJIIOJIEHUE TEMIIEPATYpHOrO pPEXHUMa MO3BOJIUT
3HAYUTENIbHO 3aMEUIUTh POCT OCTOPOHHEW MUKPOMIIOPHI U CO3/1aTh YCIOBUS IS
JIOMUHUPOBAHUS JPOXKKEBOU KJIETOUHOM OmMomacchl. BBUAY KOPOTKOro mepuojia
JIPOXOKEreHepalliy BIUSHUE TOCTOPOHHEN MHUKPO(]IIOPHI B APOXOKAHKE HE BCEra
3ameTHo. Ho, momywast 31ech pa3BUTHE, OHA B OrPOMHBIX HHPUUIUPYIOIIHMX
KOJIMYECTBaX MEPEHOCUTCS B OpOAMIIbHBINA YaH, IZI€ B MOJHONM Mepe MpOsBISET
CBOE HEraTHBHOE BIMSHUE HA XOJl U KaYECTBO OPOKEHHUS.

IIpoBepka YHCTOTHI KYJIbTYPHI.

BpeMﬂ OT BPECMCHHU KYJIbTYPbI, KaK B KOJUICKIUAX, TAK U B IIPOMBIIIIJICHHOCTHU
IIPOBCPAIOT HA HAJITUYINUC SanHBHCHI/Iﬁ HJIN Ha ITOABJICHUC MYTAHTOB.
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[lepen ucnonbp3oBaHHEM B MPOU3BOACTBE MPOOBI 3aCEBHBIX APOXIKEN TOIKHBI
IPOMTH IPOBEPKY Ha >KU3HECHOCOOHOCTh. CUMTaeTcs NPaBUIIBHBIM IIPOBEPSTH
KOKAYI0 MAPTUI0 CEMEHHBIX IPOAOKEH Ha JOIYCTUMOE KOJMYECTBO (a Jiydilne
BCEro BOOOIE OTCYTCTBUE) KOHTAMUHUPYIOIUX OaKTEPUl U JUKUX Ipoxokeit. s
OaKTepuil pEeKOMEHAYETCsl MCHOJIb30BaTh B OCHOBHOM aKTUAMOHOBBIM WL-arap
WIH ApyTue cpeasl AMppepeHInaIbHoro Ha3HaueHusl, a JUIsl JUKUX JIPOAOKeH (He
Saccharomyces) — TH3MHOBBIN arap. [jiss oOHapyKeHHS «IHKHUX» IPOXKEH Cpeiu
CaxapoOMHUILIETOB JICNAIOT PAcCeB PEILTUKATOPOM Ha JIM3MHOBBIN arap (yriepojHas
ocHoBa + 0,1% L-nu3uHa kak €AMHCTBEHHOTO MCTOYHMKA a30Ta), HA KOTOPOM S.
cerevisiae m S. carlsbergensis HE pacTyT, a «aWKHE» APOXKKH pacTtyT. Ho ecin
KOHTAaMHHAHTBI Saccharomyces OKaXXyTCsl CTOMKMMHM K IUKIOTEKCUMHUIY (UTO
BCTPEYAETCS] JOBOJBHO PENKO), ONPENeNuTh HUX Oylner HEeBO3MOXHO. OJIHaKo
ClIeyeT UMETh B BHUJY, YTO HE CYIIECTBYET TAaKOW CEJIEKTHUBHOW cpeibl, KOTopas
Obl OJJHOBPEMEHHO IMOJaBiisijia POCT KYJBTYPHBIX APOXOKEH M JoImycKaja Obl
pa3BUTHE BCEX MPHUCYTCTBYIOIINX KOHTAMUHAHTOB. TeM He MeHee, TUKUE TPOAOKU
pona Saccharomyces 0oOpa3ytoT CHOPBI U MOTYT OBbITh BbIEJIEHBI Oyarojapsi CBoeu
TEIUIOCTOMKOCTH  (CPaBHUTEIBHO C  HECHOPOOOPA3yIOIUMHU  KYJbTYpHBIMU
npoxokamn). [Ipu 3ToM, ogHako, Juist UHKyOaluu TpedyeTcss He MeHee 3 CYTOK, a
3aJIep’)KUBaTh Ha 3TO BpeMsl BHECEHHE IPOAOKEH HempakTUyHO. TakuMm oOpaszom,
3TOT aHaJIU3 MOXKET CIIYKHUTb JIUIIb JUIsl IPOBEPKH KauecTBa MOCT(HAKTYM.

Petite mmu RD-myTanTh! (1eekTHBIC 1O JBIXaHUI0) HA CyCJI0-arape o0pasyroT
OKpallleHHbIE MeJKHe KoJIoHnH. Ha cpefie ¢ TeuTypuToM OHM HEe BOCCTaHABIMBAIOT
MTOCJIETHUM.

IIpocMoOTp KYJIBTYPBI IO MUKPOCKOIIOM.

KoHTposr0 moaBepraroT OAHOCYTOUHYIO KYJIbTYPY W3 JKHJIKOIO COJIOAOBOIO
cycina miotHocthto 10 — 12 % CB. OnHy Kamio KyJabTypbl HpH MOMOIIH
CTEPWJIBHON MNUNETKHM HAHOCAT HA YHCTOE MPEIMETHOE CTEKIO U HAKPBIBAIOT
MOKPOBHBIM CTEKJIOM (00a CTEKJIa MpeABAPUTEILHO IPOTUPAIOT CITUPTOM).

[IpUroToBIIEHHBIN TTpENapaT NOMEIIAT HA NPEAMETHBIN CTOJIMK MUKPOCKOIIA
U MIPOCMATPUBAIOT JECATh NoJyiek 3peHus npu ysenndueHuu B 600 — 800 pa3. [lpu
MPOCMOTPE HMX HE JOHKHO OBITh OOHAPYXKEHO HHU IMOCTOPOHHUX JIPOKIKEBBIX
rpuOKOB, HU OaKTEepuil.

MeToa MUKPOKYJIbTYPHI.

Jns ompeneneHuss MOCTOPOHHUX JIPOXOKEBBIX TPUOKOB MPUMEHSIOT METO]I
MUKPOKYJIBTYPBI. ITOT METOJ] y1I00€H ISl OJIy4eHHUsI OBICTPOTO OTBETA O COCTaBe
MUKPODIIOPHI.

Ha nao wamku Iletpu kmaayT ¢GuiabTpoBalibHYI0 OyMmary, BBIPE3aHHYIO IO
dbopme uvamku. Tyna ke MOMENIAIOT JIBE CTEKJISHHBIC MAJIOYKH, MPEIMETHOE U
MMOKPOBHOE CTEKJIO U BCE CTEPHIIM3YIOT CyXHUM kapoMm B TeueHue 1 4 mpu 160°C.
CrepusIbHOW CTEKJISTHHOM MaJOYKO HAHOCST HA CTEPUIILHOE MPEAMETHOE CTEKIIO
KaIuIi0 UCCIEAyeMOoro oopasiia, K 3Tor Karuie mpubasisitor 2 — 3 ka1 %-oro
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Cyclo-arapa, TNpEIBApUTEIBLHO PpACIIaBIEHHOTO Ha BOJSHOW OaHe WU
oxyiaxkaeHHoro g0 50 — 45°C. CmemmuBaloT arap ¢ XXUIKOCTBIO YIOJIKOM
CTEpUJILHOTO TOKPOBHOTO CTEKJa W HAKPBIBAIOT UM TMOJYYMBIIMICS TaKUM
oOpazom mpenapar. OuibTpoBajbHyl0 Oymary B uyamke [lerpu cMmauuBaroT
CTEpWJILHOM BOJIOM, MpenapaT MNOMEIalT B vamky lleTpu Ha CTEKIsSHHBIC
MAJIOYKH U CTaBAT B TepMOCTAT npu Temmeparype 30°C.

Uepes 6 — 8 u BeayT HabmoaeHne 3a (GopMoN BBIPOCIIMX MUKPOKOJIOHUN TIO]T
MuKpockonioM. [IpocmarpuBatror 20 mosnerd 3peHHs B CEPEAUHE Mpernapara v 1o
KpasM. B KkaxaoM 1oje TOACYUTHIBAIOT OTIEIbHO MHMKPOKOJIOHMHM Kak
CaxapOMMIIETOB, COCTOSIIIME M3 KPYIJbIX WM OBAJbHBIX KJIETOK, TaK U
MOCTOPOHHUX APOAOKEBBIX TPUOKOB, OOBIYHO OYEHH PE3KO BBIJACIISIONTUXCS TI0
CBOEMY BHEIIHEMY BUTY B (JOpMeE KIIETOK.

OnpenensitoT cpeaHee KOJIUYECTBO KOJOHUN CaXapOMUIIETOB U MOCTOPOHHUX
JIPOXKKEBBIX TPUOKOB M PACCUUTHIBAIOT UX MPOIICHTHOE COOTHOIIEHUE.

IHoceB Ha yamku Ierpu.

[IpoOy u3 KyJabTyphbl, NPEABAPUTEIBLHO PA3BEACHHYIO B CTEPHJIBHOM
BOJOIIPOBOJHOM BOJE, HAHOCAT HA IOBEPXHOCTb TBEPJAOM NUTATEIBHOM CpEIbI,
UHKYOUpPYIOT TpH  ONTUMAJbHBIX  YCIOBUSIX UM  ONPEACNAIOT  HaJIU4yue
Hecneuu(puuecknx KoJIoHMH. Ha MOBEpXHOCTH MHUTATENIbHOM CpeAbl B YalllKax
[leTpu uncras KyJnbTypa 00Opa3yeT OJJHOPOAHBIE 10 MOP(POJIOTUH, KOHCUCTEHIIUH U
IIATMEHTAIMU KOJIOHUH.

IToceB Ha YJIEKTHBHYIO MUTATEIbHYIO CPENy.

CrerneHp 3aCOPEHHOCTH YUCTOW KYJIBTYpbI, MATOYHBIX M 3aCEBHBIX JPOXIKEN
NOCTOPOHHUMH JPOXIKEBBIMU U JPOXKKEIOJOOHBIMH T'puOaMH OLICHUBAIOT MpPU
NOMOIIM 3JIEKTUBHOW alleTaTHON cpeibl, i€ UMEIOTCS OJIaronpusiTHbIE YCIOBHS
JUISL PasMHOXKEHMS JHKUX JPOXOKEH, a CaxapoOMHULETbl HE pPa3MHOXKAKOTCA.
brmaromapss 3TOMYy MNpEICTaBIsSETCS BO3MOXXHBIM BBIIBUTH B HCCIIETyEMOM
MaTepuase Jlaxke eTUHUYHbIE KIETKU TUKUX JIPOAKEBBIX TPHOOB.

Uccnenyembrit Matepuan — 1 — 2 Kamiam B3BECH HUCCIEAYEMbBIX APOAOKEH —
BHOCST B TPOOUPKY C arieTaTHOU cpenoid. [loceB mpou3BoAsT ¢ cOOMIOEHUEM BCEX
NpaBuUJ AaCeNTHKM — HaJA I[JJAMEHEM TOpENKH, CTEPUJIbHONM NHUIETKONH WIH
IIPEABAPUTEIBHO TPOKAJIEHHOM TETIIEH.

3acessHHYI0 MpoOMpKY MomeniaroT B Tepmoctar npu temmneparype 30°C u
BEIyT 3a HEW exeaHeBHble HaOmtoAeHus. [losgBieHHE TJIEHKH HAa MOBEPXHOCTH
Cpenbl WM MOMYTHEHUE €€ YKa3blBA€T HAa HAJIMYME B HCCIECIYEMOM MaTepHuale
MOCTOPOHHUX JIPOXCKEBBIX IpuOOB. UeM paHbllle MOABUTCA IUIEHKA, TeM Oosee
UHOUIUPOBAHHBIM SIBIISIETCS MaTepHall. BbICTpOTa MOSBICHUS MJIEHKU MO3BOJISIET
JIaTh OLIEHKY CTEIEHH 3apa)KEHHOCTH Marepuaja MOCTOPOHHHUMH JPOKKEBBIMU
rpudamu.

Ecnu mienka mosiBuiach yepe3 5 wiam OOJblliee Yuciio AHEH Judo coBCEM He
NOSIBUJIACh, TO 3TO O3HAYaeT, YTO KyJbTypa YHUCTas, MAaTepUall HE COACPKUT
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MOCTOPOHHUX JIPOXIKEH B 3HAUMMBIX JIJISi MPOU3BOJCTBA KOJWYECTBAX; €CJIH KE
mjeHka mnosiBuiaach uepes3 3 — 4 gHa, To gapoxokn YK wmmm EYK
YAOBJIETBOPUTEIBHBIC M MPUTOAHBI JIJIs1 PaOOTHI; €Clu IJICHKA MOsSBUIach depes |
— 2 nua, to apoxoku YK m EUK HeymoBiaeTBOpuTENbHBIC W HE NMPUTOMHBI JIJIS
paboThI.

[lo wucrteyeHun CpPOKOB  HMHKyOaluMM  HEOOXOAMMO  IIPOBECTH
MHUKpPOCKOTIUPOBAaHHE U TIEpeceB IMNpoObl Ha cycjio-arap JAJds aHalu3a
KyJbTYpPaJIbHBIX CBOUCTB.

IHoBceaHeBHBIN MUKPOOHOJIOTHYECKHH KOHTPOJIb
NpoLecca BHIPAIMBAHUS XJ1€00MEKAPHBIX AP OXKKeH.

Jlnst  KOHTpoJiZ Tpolecca B mpodax — KyJIbTypaldbHOW  cpeapl W3
JPOXKKEPACTUIILHBIX aIapaToB MOJ MHUKpockornoM mpu ysenuuenun B 800 —
1000 pa3 BBITIOIHSIOT CIEAYIOMINE AaHATU3BI:

1) MOACYUTHIBAIOT YHCJIO MOYKYIONIMXCS KICTOK (B %). MX komudecTBo
noskHO Hapactath ¢ 30 1o 40 % B Havane uukia u 10 80 — 90 % k 5-My 4dacy u
MOCTENIEHHO CIaJaTh K KOHIy IUKIA. B HempepbIBHOW KyJIbType Ha CTaIUH
oTOOpa YKMCIIO MOYKYIOIMMXCS KIETOK TOJDKHO OBITh TOCTOSIHHBIM — 40 — 50 %);

2) OMpenessifoT  KOJMYECTBO MEPTBBIX KJIETOK (B %), OKpalleHHBIX
METHUJICHOBBIM CHHHUM. VX KOJIWYECTBO HE OJDKHO MpEBHIMATh 1 — 2 B mole
3penusi. [IOBBINIEHHOE COAEpP)KAHUE MEPTBBIX KIIETOK, HAaJUYUE MEPTBBIX WIIU
JIBOMHBIX TIOYEK CBUJCTEILCTBYET O COJEpKaHUU B Cpele HWHIHOUTOPOB
(HUTpUTOB, OKCHJIOB MeaH, cepedpa, PTYTH, KaaMus) WIM O HapyLICHUSIX
TEXHOJIOTUYECKOTO PEKUMa;

3) ompenensoT pa3Mepbl KIETOK M WX (U3HOJIOTHYECKOe COCTosHHE. B
HOPMAaJIbHBIX YCIOBUSX BBIpAI[UBAHUS KJIETKU JOJIKHBI OBITH
OJTHOPOJHBIMH, COJIEp)KaHHE  MEJKUX KJIETOK  He JODKHO mpeBbimath 20 —
25 %. 3epHUCTOCTh, OOMIBINOE YKCIO MeNKuX KiIeTok (35 — 50 %) mpu manom
KOJIMYECTBE TMOUYKYIOIUXCSA CBHUAETEIBCTBYET 00 OTCYTCTBHHM B CPEIE€ POCTOBBIX
WJIM 30JIbHBIX BEIIECTB, a TAKXKE€ O HAPYUIEHHSIX PEXKUMOB Temneparypel, pH u
a’pUpPOBaHUS;

4) ompenenstoT MUKPOOMOJIOTHYECKYI0 YHUCTOTY KyJIbTypaldbHBIX cpen. Ha
BCEX CTaAMsX Mpou3BojicTBa MatouHbIX Apoxcoxed UK u EUK He 10KHO OBITh HU
OakTepuaTbHON, HU JIPOXIKEBOM MH(MEKIMU, KaK B )KUIKOCTH, TaK U B MEHE.

Ha ctaguu 3aceBHBIX OPOXOKEN B KOHIIE IIMKJIA JOMYCKAETCS HAJTU4yue B TeHe |
— 2 KJIETOK HecaxapomuueToB u Oaktepuii Ha 10 — 15 moneit 3penus. B ToBapHbIx
amnrmaparax B HadaJie IUKJIa MOTYT BCTPEYAThCs €AUHUYHBIE KJIETKH MOCTOPOHHUX
JIPOXOKEeM ¢ HapacTtaHweMm ux kojmuectBa j0 10 — 15 % B koHIE 1UKIAa U B
O0TOOPOYHBIX anmaparax. bakTepuii He JOKHO ObITH Oosiee 1 — 2 B mosie 3peHus.

OOHapyXMB TOBBIIIICHHOE COJIEP)KAHUE MEPTBBIX H MEJKUX KIETOK,
36pHUCTOCTh M MaJlO€ KOJHMYECTBO MOYKYIOIIUXCS, CIEAYeT IPOBEPUTH
COOJTI0O/IEHNE BCEX MapaMeTPOB TEXHOJIOTHH.
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Oobe33apaxuBanue apoxoxeil YK u EYK nepen 3aceBom.
O0pabdoTka cepHO KUCI0TOM (KUCTOTHAS OaHs).

B 3aBUCMMOCTH OT WHTEHCHBHOCTH MHKPOOHON OOCEMEHEHHOCTH IPOAOKH
BbIZIepkuBalOT oT 30 mo 60 mMuH mpu kuciaotHoct ot 30 mo 70 oM’ 0,1 H
pactBopa ruapokcuaa Hatpus Ha 100 oM.

Ecnu B KynbType 0OHapy:KEHO MHTEHCHUBHOE OakTepuaibHOEe 0OCEMEHEHUE U
HET BO3MOXXHOCTM HauyaThb HOBBI Pa3BOJOYHBIN IUKI, TPUMEHSIOT KECTKYIO
KHUCIIOTHYIO 00paboTky B TeueHue 60 mMuH npu kuciotHoctd 70. B atom cnyuae
03y  3aceBa  yABaWBAKOT WM  YTPauBaKOT, HCHOJIb3YyS  MaKCHMAaJlbHO
cOalaHCUPOBAHHBIEC CPEJIbI, TAK KaK HAPSATY C OAKTEPUSMU THOHYT U OCIa0JIeHHbIE
JPOKIKEBBIE KIIETKH.

Hwxe npuBeneH pacxon KOHIEHTPUPOBAHHOM CEPHOM KHUCJIOTHI  JUIA
KHUCJIOTHOM 00padoTku Ha 10 I[M3 Pa3BEJICHHBIX APOKKEH.

Kucnomnocms, cm® 0,1 n. pacmeopa Pacxoo
NaOH na 100 cm® H.S0,, 2 (cmg)
30 150 (85)
50 250 (140)
70 340 (190)

He cnenyer upe3smepHO yBJEKaTbCs KHUCIOTHOW 0OpabOTKOM, Tak Kak OHa
OKa3bIBa€T  TEXHOJOTMYECKA  3HAUYMMOE  OTPHUIATEIbHOE  BIHMSHUE  Ha
(hepMEHTaTUBHYIO aKTUBHOCTh APOKKEH.

O0paboTKa MOJIOYHOM KHCJIOTOI.

[IpeccoBaHHbIE 3aCEBHBIC APOXKU pa3BomaT 1 : 1 BOIOW, pa3MElIMBAaIOT U
nobapysror 100 %-Hyro MOJIOUHYIO KHCIOTY B KonmuectBe 2 % K Macce
JIPOXOKEH, TIHIATEIbHO TNEPEMENINBAIOT, BBIAEPXKUBAIOT | 4 W mepedarT B
JIPOAKEPACTUIIBHBIN arnapar.

Ecau 3aceBHbIE JPOXIKM XpAaHAT B BHUAE CYCIEH3UH C KOHUEHTpalUei
npoxkeit 500 r/mm°, pacxon 100 %-HOM MOJIOYHOM KHCIOTH cocTaBisier | % K
o0weMy cycrnien3uu. [Ipu ncnonszoBanuu 40 %-HOM MOJIOYHOM KUCIOTHI €€ Pacxo/l
COOTBETCTBEHHO YBEJIMUMBAETCA B 2,5 pasa.

[Io cpaBHEHHIO C CEpHOM MOJIOYHAsT KHUCJIOTa MMEET Psifi MPEUMYILECTB:
HearpeccruBHa, paboTa ¢ Hel He TpeOyeT cChenualbHBIX Mep (C TOYKH 3pEHUs
TEXHUKU O€30MaCHOCTH), OHa OJarompusTHO JACHCTBYeT Ha (PU3HOJIOTHIO
TIPOKIKEMN.
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OO0paboTka cMeChbI0 MOJIOYHOH M OOPHOM KHUCJIOT.

VIx mo3upyot u3 pacdera 2,5 cm® 40 %-Hoii Monounoii u 0,2 T GopHoi Ha 1
KT Jpoxoked. BOpHYI0 KHCIIOTYy mpeaBapuTeIbHO pa3BOAST B HEOOJIBIIOM
KoiaudectBe BoAbl. CycCHeH3WI0 ¢ J100aBKaMH TINATENBHO NEPEMENIMBAIOT U
BBIICPKUBAIOT | .

Oo0padoTka ¢pypazoauaoHOM.

[Ipenapat 106aBISAIOT K CyCIIEH3UU 3aCEBHBIX JIposxoken B konmnuectee 0,1 %
K Macce npoxoked, i 0,05 % k 00bemMy IpoKKEBON CYCIIEH3UH, TIEPEMEIIUBAIOT
U BBIICPKUBAIOT | 4.

O0pabdoTka nepeKucsH0 BOAOPOAA.

[lepexucr Bogopoaa 100aBISAIOT K CYyCIIEH3MH 3aCEBHBIX JAPOXIKEH U3 pacuera
2 % x macce nposxokeit, wm 1 % k 00beMy IpoXKeBON CYCIICH3UH (B pacdeTe Ha
100 %-ny10), mepeMennBaioT 1 BeIAEPKUBAIOT | 4.

MeToabl omnpeaejieHUsT YYBCTBUTEJIbLHOCTH MHUKPOOPraHU3MOB K
AHTHOMOTHUKAM.

K HuM oTHOCAT MeTon nuddy3un B arap U METOJ CEpUIHBIX pa3BeleHUN (Ha
YKUJIKOU U TUIOTHOM MUTATENbHBIX Cpeiax).

Jns moceBa HCHOJB3YIOT CYTOYHBIC UHCTBIE KYJIBTYPbl BBIACICHHBIX
MUKPOOPraHu3MoB. [Ipu 0TCyTCTBUM BO3MOKHOCTH TOJYYEHUS YUCTON KYJIbTYpPbI
MOXXHO HCIIOJIB30BaTh JIPOMOKEBYIO B3BECh WJIM IPOM3BOJICTBEHHBINM CyOCTpar,
coJieprKallie B0 MUKPOQIOpy B UCCIISTyeMOM MaTepuale.

[Ipu wuccaenoBaHUM MaTepualia, COJCPIKAIIETO JPOXOKEBbIE KIETKH B
octeiBIie 710 45 — 50°C muTaTenpHbIE Cpellbl BHOCAT HUCTAaTHH M TIIATEIBLHO
MepeMeNIMBaroT.

Metoa nudgdy3uu B arap (meTox 0yMa:KHbIX JUCKOB).

D10 HamboJiee MPOCTON B MCHOJHEHUU MeToJ. OIHAKO €ro HeNb3sl CUUTAaTh
KOJINYECTBEHHBIM.

B kauecTBe OCHOBBI MHUTATEIBLHON CpeAbl I11€JIECO00pPa3HO MPUMEHSTh
MPOU3BOJICTBEHHOE arapu3zoBaHHoe (2,5 %) cycno ¢ cogepxxanuem 120 — 140 mr%
aMuHHOTO a3oTa. [IutatenpHyio cpeay pasnuBaroT B damku Iletpu cioem 4 — 5
MM. [lepenq moceBOM dYalIKM CO CpeloW JTOCYIIMBAKOT B TEPMOCTATE WA B
CTEPHUILHOM OOKCeE.

Jucku ¢ anTuOMOTHKAMU (AuameTp 5 — 6 MM) TOTOBSIT U3 CHEIUATBHBIX
copToB (uiabTpoBaNibHOW Oymaru. Kaxkaplii TUCK COIEPXKHUT OIpPEACIICHHOE
KOJIMYECTBO aHTUOMOTHKA, KOTOPOE yKa3aHO Ha ATUKETKe (iakoHa. Bo ¢makon
HACBINAIOT CUJIMKAreiab, KOTOPbIM BIUTHIBAET BJIary M CIYKUT UHIUKATOPOM: MPHU
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NIEPEYBIAXKHEHNM CUJIMKArellb MEHSET OKpAacKy ¢ CHMHEHM Ha po3oByro. llpm
U3MEHEHUU OKpacKu CUJIMKareis BO (UIAKOHE JUCKU JUIsl HCIHOJIb30BaHUs
HenpuroHel. MIIakoHbI ¢ JUCKaMU XpaHAT npu temnepatype 4 — 20°C.

0,5 cM® HceeIyeMoro MaTepraia HaHOCAT Ha arap | IareseM JpHraibcKoro
THIATEJNBHO PACIPEIEISIIOT [0 INOBEPXHOCTH IHTATEIBHOM CpeApl 0 IOJHOIO
BIINTBIBaHMs. 3aTe€M Ha IIOBEPXHOCTb CPEAbl  CTEPWIBHBIM  IHHLETOM
HAKJIa/JbIBAIOT, IUIOTHO MpPW)KHUMas, ITUCKH C pPa3sHbIMU aHTUOMOTMKAMM Ha
pacctosiHuu 2 — 2,5 ¢cM Apyr OT Apyra M OT Kpas yamkd. Yamku ¢ JuckaMu
BbIIEPKUBAIOT B TepmocTaTe mpu 37°C B Teuenue 24 — 48 4 B MOJI0KEHUU BBEPX
JTHOM.

AHTHOMOTHK W3 gucka auyHaupyer B arap, BbI3bIBas TUOENb
YYBCTBUTEIBHBIX OakTepuit, GopMupys, TakuM oO0pa3oM, BOKPYr IHCKa 30HY
OTCYTCTBHUSA pOcCTa. bimke K TMCKY KOHLIEHTpalrs aHTUOMOTHKA B arape BBIILIE, 110
Mepe yAaleHus OT JUCKa KOHIEHTpanus cHkaercs. CienoBaTesbHO, 4eM 00JIbIle
JUaMETP 30HBI 3a/IEP>KKU pOCTa BOKPYT aHTUOMOTHKA, TEM 00JIee YyBCTBUTENIbHA K
HEMYy HccllelyemMas KyJlbTypa.

JlnameTp 30HBI 33A€PKKU (OTCYTCTBHUS) pOCTa MUKPOOPTaHU3MOB HU3MEPSIOT C
NOMOUIbIO JIMHEWKU WM MWUIMMETPOBOM OyMarn € TOYHOCTBIO A0 1 MM.
OTcyTcTBHE 30HBI 33aJI€PKKHA POCTa MUKPOOPTraHU3MOB BOKPYI JHCKAa YKa3bIBacT
Ha YCTOMUYMBOCTb UCCIENYEMON KyIbTYphl K JAHHOMY aHTUOUOTHUKY.

[Ipu 30HE oTcyTcTBHUSA pocTa A0 10 MM KyJIbTypa CUMTAETCSl yCTOWYNUBOM, OT 10
10 15 MM TOBOPSIT 0 MaJIOW YyBCTBUTEIBHOCTH K aHTUOUOTHUKY, OT 15 10 25 MM —
O JOCTaTOYHOW YYBCTBUTEIBHOCTH, CBbIIE 25 MM — O BBICOKOU
YYBCTBUTEIBHOCTH.

MeTtoa cepuiHBIX pa3BeIeHH .

Jlis  mpoBeNEHUs OIbITa TOTOBSAT OCHOBHBIE PACTBOPbI aHTHOMOTHKOB.
['oTOBATCSI OHM C TaKUM pPacyeToM, YTOObI B MEPBON MPOOMPKE KOHLEHTpPALUs
aHTHOMOTHKA coctaBmia 100 E[l/cm’.

Ha stukerke ammynbl wian ¢iakoHa yKazaHa KOHIIEHTpAlMs aHTUOMOTHKA B
Ell/cm® nmn Mkr/cm®. HaBecky GEH3WINCHMIMIIHHA KAIMCBOH WIM HATPHEBOM
COJIM, aMIIMUWJIMHA TPUTHUIpATa, OKCAIlJIJIMHA HaTpUEeBOW coiu, LedanoTuHa,
nedanekcuna pacteopstor B 1/15 M docdarnom Oydepe (kamus docdar
OJIHO3aMellleHHbIl — 3,63 1, Hatpud Qocdar nBy3amemieHHslii — 7,13 1, Boga
aucTiwimpoBanHas — 1o 1000 cM’). OCHOBHBIE pPacTBOpPBl  TETPALUKIMHOBBIX
aaTuOmotnkoB rtotoBar Ha 0,01 H pactBope comstHOW KHCTOTHL  J[7s
IIPUTOTOBJICHHSI OCHOBHBIX PAcCTBOPOB HEO-, MOHO-, KaHAMHIIMHA HCIOJB3YIOT
JTUCTUINIMPOBAHHYIO BOAY.

Ecnn Ha »THKeTKe mpemapaTa O03MpOBKAa YKa3aHa B BECOBBIX €IMHHUIAX,
ClleyeT UMETh B BHUAY, YTO JUIsl OOJIbLIEH YacTH aHTUOMOTHMKOB | I' aKTHBHOIO
BemiectBa cootBerctByer 1 000 000 EJI. U3 »Toro pacuera u ciaegayeTr pa3BoIuTh
aHTUOMOTHK.

Ecnu nopomok aHTuObnoTHKa pacacoBaH HE MEPHO M HAa HTHKETKE YKa3aHO
KOJIMYECTBO €IWHUI] aKTUBHOCTM B 1 Mr, HEOOXOIMMO K TOYHOM HaBecke
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mpemnapara, CIACTaHHOW Ha aHAIMTUYECKUX Becax, J00aBUTh paBHBIH 00BEM
PACTBOPHTENS, T. €. MONYYHTh pacTBop Mr/ cM°, B 1 cM® KOTOPOro COTEPKUTCS
CTOJIBKO €IMHUI], CKOJIbKO MX OBbUIO YKa3aHO Ha ATUKETKe. M3 3TOoro oCHOBHOTO
pacTBOpa JeNarT JabHEUIINE pa3BEICHMUS.

Jlnst onpesienieHnsi 4yBCTBUTEIILHOCTH MUKPOOOB K CyJb(paHUIaMUIAM MOXKET
ObITh TpPUMEHEH JIOOOW U3 YyKa3aHHBIX METOJIOB, NpPHUYEM BO BHHUMAaHHE
MIPUHUMAETCS TOJIBKO CTENEHb PAa3BEICHUS HABECKHU IpEnapara.

Mertoa cepuiiHBIX pa3sBeJeHUH B *KUAKOM MUTATEJIbHOH cpeje.

Ha ocHOBe CTEpUIBHOTO NPOU3BOACTBEHHOIO CyCla TOTOBHUTCS CEpHUS 2-
KpaTHBIX CEpUMHBIX Pa3BElICHUN HcclieryeMoro antuonoruka. [lepBas mpobupka
comepxur 100 EJl/cm® anTHOHOTHKA, KaX/Iast IOCTIEAYIOMAs — B IBA Pa3a MEHbIIIC.
3aceBHas /1032 HUCCJIEAyeMON CYTOUYHOM OaKTepuadbHON KYJIbTYpbl COCTaBISET
10 % ot o611ero 00bemMa MUTATELHON CPEIbI.

[IUTaTeNbHYIO CpPely PasiuBaioT 1Mo 4,5 cM® B MPOOUPKH, PACCTABICHHEIC B
mratuBbl 10 10 B KaxaoM psaxy. ['OTOBAT OCHOBHOM pacTBOpP aHTUOMOTHKA, U
nobasmsiror 4,5 cM® ATOrO pacTBopa B mepByro mpobOupky. Ilocne TmiaTteaprHOro
IIEpEMEIINBAHN HOBOW CTEPUIIBHOW MEPHOUM MUIIETKOU MepeHocT 4,5 cM® B3 3TO#
MPOGHPKH B CICAYIONIYI0 M T. A. O JCBSTOI MPOGHPKH, M3 KOTOpoil 4,5 oM’
BbUIMBAIOT. Jlecsitas mpoOupKa, He cojiepKalliasi aHTHOMOTUKA, CITYKUT KOHTPOJIEM
pocTa KyJbTypBbI.

JIIsi TOCTAaHOBKM 3TOTO  ONBITA MCHOJB3YIOT HMMEIIIUECS B IPOJAKE
npenapaTbl, Ha ITUKETKE KOTOPBIX YKa3aHO KOJMYECTBO €IUHUIl BO (hIaKOHE.
Hampumep, ecnu duakon comepxxkut 500 000 EJl nenunumiivza, To, 100aBUB B
Hero 10 cM® IMCTHIIMPOBAHHON BOJIBI, MONYYAIOT PAacTBOp, COACPKAIIMHA B
1 cM® 50 000 EJI, npu mansHeiimem passeneHun B 100 pa3 moqydaroT pacTBOp ¢
KOHIeHTparmeil menmmuuimaa 500 EJll/em®. Jms  momydeHms  TpeGyemoii
KOHIICHTpAIIMU aHTUOMOTHKA JalIbHEUIINE pa3BefeHus I1erecoo0pa3Hee aenaTh ¢
MCMOJIb30BAaHUEM CTEPUIIBHON MUTATEIIbHON CPEIBI.

Yuctele  arapoBble WM OYJbOHHBIE  KYJIBTYPbl ~ MHUKPOOPTaHH3MOB
NPEeABAPUTENLHO Pa3BOAAT (DU3MOJIOTUYECKUM PAacTBOPOM A0 KOHLEHTpaluu
Kki1etok 5+10° kneTox/cM® B COOTBETCTBHH CO CTAHAAPTOM MYTHOCTH.

ArapoByl0 KyJbTYypy HCIBITYEMOTO MHKpPOOA CMBIBAIOT HW30TOHUYECKUM
pacTBOpoM xyopuaa HaTpus. IlomyueHHyio B3Bech mo 1,0 cM® BHOCAT BO Bce
npOoOUPKH psifia, HAUMHAS C KOHTPOJIHOM.

PesynbpTaTel peructpupyroT nocie uakyOammu npu 37°C B TeueHue 24 — 48
yacoB. [locnennss nmpoOupka ¢ mpo3padyHbIM OYJIBOHOM, MPHU HAJIWYUH TYCTOTO
pocTa B KOHTpOJIE, OMNPEAENIIET MUHUMAIbHYIO, MOJABISIIOUIYIO POCT JAHHOIO
MUKPOOPraHu3Ma KOHIEHTPALMI0 aHTUOMOTHKA.

VYyer pe3ynbTaToB: HAaMMEHbIIEE KOJIMYECTBO AaHTUOMOTHKA, Jarollee
BU3YallbHO TIOJIHYIO 3aJIEp’KKy pocTa (cpema mpo3payHasi), COOTBETCTBYET
MUHUMAaJBHON TMoaaBistomieli KoHueHntpanun mnpenapara (MIIK waum MBcK).
MunuManeHyto O0akrepuiuaHyto koHieHTpauuio (MbuK) onpenensitor BeiceBoM
Ha IUIOTHBIE MUTATENIbHbIE CPE/bl U3 TOCIEIHUX MPO3PAYHBIX MPOOUPOK, KOTOPHIE
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MPEABAPUTEIILHO BCTPSIXUBAIOT. HawmMmeHblliee KOMMYECTBO AHTHOMOTHKA B
npoOupKe, COEPKUMOE KOTOPO Mocie UHKyOUpOBaHUs B TeueHue 24 — 72 4 He
7o pocta ObakTepuil IpH BHICEBE HA MUTATEIBHYIO Cpeny, npuHuMaroT 3a MbiK.

MeToa cepuiiHbIX pa3BeleHUd HA IVIOTHOM NMUTATEIbLHOM cpeje.

Jlis  ompeneneHus: YyBCTBUTEIBHOCTH K aHTHOMOTHKAM  OOJBIIMHCTBA
MUKPOOPTraHu3MOB HUCHONb3yloT MIIA wumu 2,5 %-Hblit arap Ha OCHOBE
NPOM3BOICTBEHHOTO CYC/Ia ¢ COACPKAHMEM aMHUHHOrO asota 120 — 140 mr/cm’.
[TpuroToBneHHBI OCHOBHOW pacTBOpP AHTUOMOTHKOB pa3BOASAT B IUIOTHOM
NUTaTeNbHOU cpene. st 3TOro K paciulaBI€HHOMY M OXJIaXAeHHOMY 10 55°C
arapy, pasIMTOMy B IIMpPOKHe mNpoOupku mo 18 cm®, moGapmsior mo 2 cm’
COOTBETCTBYIOILIEIO pPAa3BEACHUS ONPEACIIEHHOTO aHTUOMOTUKA, TIIATEIBHO
IIEPEMEINBAIOT U NEPENUBAIOT B CcTepuibHyr0 damky [lerpu. Ilocne 3acTeiBaHus
arapa yamku llerpu noacymmusarot B Teuenne 1 4. Konrposbnsie yamku Iletpu ¢
arapom He cojepxar aHtuonotuka. Bee wamiku [leTpu genar Ha cexropa, Kaxabli
M3  KOTOpPBIX  3aCE€BAIOT  HCciaeayeMol  KynbTypoil.  IloceB  memarot
OAKTEPUOJOTUYECKOM METIEH U3 MUKPOOHOM CYCIIEH3UU C KOHIIEHTPALMEH KIETOK
10° — 10" kierox/cm®. Yamiky moMernaroT B Tepmoctar mpu 37°C Ha 24 — 48 u.

HanMeHbIllyl0 KOHLIEHTpalWI0 aHTUOMOTHKA, NpPHU KOTOPOM HaOMIOAAroT
MOJIHYIO 3aJIEpKKYy pocTa OakTepwil Ha arape WM POCT €AMHUYHBIX KOJOHUU,
npunumaror 3a MIIK mnpemapara. B TOM ciydae, Korga pocT KyJIbTypbl
OTCYTCTBYET Ha BCEX YalllKaX, KPOME KOHTPOJIbHOW CUMTAIOT, YTO HCCIEAYEMBIE
KOHIIEHTpauuu aHTuOnoTukoB mnpesbimaor MIIK npenapara. Ecam Ha Bcex
YaliKax OTMEYarT POCT KyJIbTYpPBI, 3TO 3HAYNUT, YTO MUKPOOPTaHU3M YCTOWUYUB KO
BCEM KOHIICHTpAIUsIM aHTUOMOTHKA.

OO11yr0 4yBCTBUTEIBHOCTh K Cylb(paHWIAMHAAM, KaK U K aHTUOMOTHKAM,
MO>KHO OIpEAENUTh METOIOM KaHaBku. Ha arape B wamike Iletpu no ee auametpy
MIPOPE3AI0T KaHABKY, B KOTOPYIO BHOCST ONPEAEIEHHOE pa3BEACHUE HM3y4aeMOTO
npenapara. llepneHIuKyJIsipHO K KaHaBKE 3aceBalOT IITPUXOM H3y4aeMble
KyJIbTypbl MUKpoopranu3MoB. [locne uakyOaruu npu 37°C 24 — 48 4 oTrmeuarot
HaJIM4YME YYaCTKOB 3aJIEPKKH POCTa MHUKPOOPTaHU3MOB, €CJIM TOCIEIHUE
YYBCTBUTEIbHBI K TAHHOMY MpPENapary.

Biia:kHOCTBH NPECCOBAHHBIX M CYXUX APOAIKEN.
ApOuTpaxHbIi METO.

1,5 — 2,0 r uccienyembIx Ipox:Kel B3BEIIMBAIOT Ha aHAIUTUYECKUX BECax B
YICTOM BBICYIIICHHOM M TApUPOBAHHOM OIOKCE C IPUTEPTON KPBILIKOI.

[IpeccoBaHHbIE IPOXIKHU MPEABAPUTENBHO CIEAYET U3MEIBYUTh U IMPOTEPETH
Yepe3 CUTO C OTBEPCTUSIMU AUAMETPOM 2 — 3 MM.

BricymmBanue npoBoAsT B cymimiibHOM Ikady npu temmneparype 105°C no
MIOCTOSTHHOM Macchl. [lepBoe B3BeMIMBaHME NMPOU3BOIAT Yepe3 4 4 IOCIE Hadala
BBICYIIIMBAaHMS, nocienytomue — 4depe3 | 4. IlocrosHHas macca cuuTaercs
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JOCTUTHYTOMW, €CIM pa3HHWIlAa MEXIy IBYMS B3BCIIMBAHWSIMHU HE TMPEBHIIIACT
0,001 r. [Tepen kaxxIbIM B3BEIIMBAHHEM OFOKC OXJIXKIAIOT B SKCHKATOPE.
BnaxuocTth X (B %) BBIUUCISAIOT 110 (hOpMYJIE:

(a—6)- 100

a

rae
a —macca HageckKu 00 BbICYUUBAHUA, 2.
0 — Macca Hasecku nocie 6blCYUUBAHUA, 2.

[Ipu BeuMciIeHUU pe3yiapTaroB aoju a0 0,05 oTOpachiBaroT, a J0JH, PaBHbBIE
0,05 u 6omee, okpyrisroT g0 0,1.

YcKopeHHbIEe METOAbI.

JKcnpecc-MeTod.

BricymmBanue HaBECKH JIPOXOIKEH OKOJIO 5 T' B OIOKCE C MPUTEPTON KPBIIIKOMH
npou3BoauTcs B TeueHue 1 yaca npu temneparype 30°C u 3arem 50 MuHyT npu
130°C. Tlopsiok B3BEHIMBAHUS U PACUETOB TAKOW e, KaK U B apOUTPa)KHOM Me-
TOJIE.

IlnenyaTnwiii c1ocoo0.

Croco0 OCHOBaH Ha MPEIBAPUTEIHPHOM Pa3pyIICHUH BETeTaTUBHON (HOPMBI
JPOXOKEH, YTOOBI BMECTO YIaJCHHUS KJICTOYHOM BJIarM HCIOJIB30BAaTh 3aKOHBI
ocMoca W auddy3uu U 3aCTaBUTh KIETKY OTJIaTh CBOK BHEKJIETOUYHYIO,
BHYTPHUKJICTOUHYIO U JIa’K€ UHTPAMUIIEIUISIPHYIO BJary B BOAY.

B npenBaputenbHO BBHICYIIIEHHOM U TapUPOBAHHOM METAJUIMUYECKOM OIOKCE Ha
TEXHUYECKUX BECAX B3BEIIMBAIOT HABECKY APOXIKEH OKOJO 2 T. 3aT€éM B HErO
HQJIMBAIOT 5 — 7 oM’ JTUCTUJUTUPOBAHHON BOJBI U TIIATEIBHO Pa3MENIMBAIOT
CTEKJISTHHOM Tajoukoil 70 paBHOMEpHOUM cycneH3uu. OcTaBIIMecs Ha MaJlouKe
JIPOKKU CMBIBAIOT 5 — 7/ cM® BOJIBI B TOT e GIOKC.

Brokc ¢ comepXMMBIM HarpeBaroT JO KHUIIEHUSA, a 3aTeéM [MOKAYhBaIOT
TUTEJIbHBIMU IIUIILAMHU JJISI Pa3MEIIMBaHUs KUJKOCTH J0 MCUE3HOBEHUS TEHBI U
oOpa3oBaHus Ha JTHE OFOKCa pABHOMEPHOM 0eJI0i MIIeHKH.

UTOoOBI UCKITIOYUTH MOATOPAHKE TUICHKH, OIOKC CTaBST Ha acOECTOBYIO CETKY.
[Ipouiecc ucnapenus Biuaru jutcss 5 — 7 muH. Kak Tonbpko obOpasyercs Oemnas
TJICHKA, OFOKC TTOMENIAIOT B CYITWIbHBIN Kad Ha 1 4 20 MUH 71 TOCYIIMBAHUS
npu temneparype 105°C. 3areM OOKC B3BEHIMBAIOT M BBIYUCISIOT COAEpKaHUE
BJIard B JIPOXOKaX, KaK yKa3aHO BHIIIIE.

JlaHHBI METOJ NPUMEHHUM [UJIA ONPEHACIICHUS COACPKAHUS HPOXKKEU B
JPOXOKEBOM MOJIOKE, OTIIyCKaeMOM Ha XJjie003aBOAbl B KayeCTBE TI'OTOBOM
MPOYKITUH.
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Jlns mepeBoa CyXoro BEUIECTBA HA IPECCOBAHHBIE APOXIKHA BIAXKHOCTBIO 75
% TOJy4EeHHBII pe3ysbTaT YMHOXKAIOT Ha 4.

BoicymmBanne B mnpubope BHHUUXII-BY.

B oCHOBY KOHCTpyKIMM mnpuOOpa TMOJO0XKEH MPUHIIUI MPOTrPEBAHUS
00€3BOKMBAEMOTO MaTepHalia TEIJIOBBIMH JIydaMH, HUCXOMSIIUMH W3 TEMHOTO
HarpeToro Tteia. beicTpoe 00€3BOKMBaHME MaTepualia OCYIIECTBISETCS IMyTEM
BBIIIAPDMBAHUS  BJArd W3  BELIECTBA, [MPOTPEBAEMOI0  HEMOCPEACTBEHHO
MPUIETAIOIIMMU K HEMY C 00€UX CTOPOH MAaCCUBHBIMM IUIUTAMU U3 Marepuaia ¢
BBICOKOW TEIJIONPOBOJIHOCTBIO U TEMIOEMKOCThIO. [IIUTHI, H3My4aromue Terio, B
CBOIO OUYEPEb HATPEBAIOT JIEKTPUUECKUMHU HAIPEBATEIISAMH.

[Tpubop M3rOTOBISIIOT MPSMOYTOJILHON UK Kpyriiol (Gopmbl. OH COCTOUT U3
JIBYX MACCHUBHBIX METAJUIMYECKHUX TUIUT, CKPETUICHHBIX MEXIy COOOM IIapHUpamH,
C MPUCIOCOOJIEHUEM JJIsi YCTAHOBKHU pacCTOSHUSA Mexay rumtamu. C HapyKHOU
CTOPOHBI TUTUT HUMEIOTCA IUIOCKHE AJIEKTpOHArpeBaTeNu C JABYMs IUaria3oHaMu
HarpeBa. OJIEKTPOHArpeBaTeIM TOMEIIEHbBI B METAUIMYECKHE KOXKYXU C
acOecTOBOM MPOKIATKOM.

Jnst u3MepeHust TeMIiepaTyphl IPEIOIIUX MOBEPXHOCTEH B BEPXHEM U HUKHEM
0JIOKE HMMEIOTCS CIelUalbHbIe KapMaHbl [IJIi YCTAHOBKM B HHUX OOBIYHBIX
XUMHUUYECKUX TEPMOMETPOB.

[Tpubop umeeT ABa 1Uana3oHa HarpeBa: CUJIbHBIN U CIA0bIN.

[Ipu cuibHOM HarpeBe Temiieparypa miacTuH 3a 20 — 25 MHUHYT JOCTUTraeT
160°C. DnektponarpeBarenn MomHOcThI0 400 — 500 BT s Kakmoil 1iMTh
BKJIFOYAIOT TOJIBKO MPHU HayajdbHOM pa3orpeBe ux. [Ipubop B 3TO Bpems T0JDKEH
HAXOJIUTHCA MO/ ITOCTOSTHHBIM HAOJI0ICHUEM.

Jlnst cnaboro HarpeBa NMPUMEHSIOT 3JIEKTPOHArpeBaTeNlb MOIIHOCTHIO OKOJIO
100 Br g xaxaoi macTuHbl. OH CIOYKHAT IS TOAAEpXKAHUS TpeOyemou
TeMIIepaTyphl pu padboTe ¢ TpudOpoM.

[InuThl mepekiIoYaloT C CHJIBHOTO HarpeBa Ha CJIa0bli MpU TOMOIIU
nepekiroyatens. Ha HemM ykazaHbl TOJOXKEHHUS TEPEKIIIoYaresis B IMO3UIUU
«CWJIbHBI HarpeB» M «cialblii HarpeB». CTaOMIIBHOCTh TEMIEPATYPhl BO BpEMs
ompeiesieHnt o0ecreunBaeTcsl 3a CUeT TeIia, aKKyMYJIUPOBAHHOIO B IJIACTUHAX.
Konebanusi Temrneparypsl MIACTUH O W TOCJE BBICYIIMBAHUS aHATU3UPYEMOIO
Marepualia CoCTaBISIIOT 0K0J0 + 3°C B 3aBUCMMOCTH OT COJIEpKaHMS B HEM BJIard.
Pacxoxnenve B TeMmiiepaType BEpXHEW M HIDKHEW TUIACTHH Tpu  padoueMm
COCTOSIHUHU TIpUOOpa He TOHKHO TpeBbimath S°C.

Jlnst  Gosiee TOYHOM pEryJUPOBKM HarpeBa IUIACTHH W TMOJJIEPKaHUS
CTaOMJILHOCTH TEMIIEPATYPHI MPUOOPA PEKOMEHIYETCS TTOAKITIOYUThH PEOCTaT.

[Tepen HayamoMm pabOTHI CHENHAIBHBIM IPUCIIOCOOTICHUEM JOJDKHO OBITh
OTPETYJIMPOBAHO PACCTOSTHUE MEXKAY HarpeBaTeIbHBIMU TUIMTAMU: OHO HE JOJKHO
MPEBBIIATH 2 MM U JOJDKHO OBITh IOCTOSIHHBIM.

HarpeBarenbHble MOBEPXHOCTH IUIUT Tepes] HayajioM pabOThl OCMATPUBAIOT U
B CJIy4yae He0OXOAUMOCTH MPOTUPAIOT CYXOH WIIM BIAKHOM TPSIIKOM.
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Jlns ompeneneHuss BIKHOCTH BKJIIOYAIOT MpHOOp W HArpeBalOT €ro 1o
temnepatypbl 160°C. U3 nucta HenpokjeeHHOW (ra3eTHOM WJIM POTATOPHOM)
Oymaru pazmepom 20x15 cM roToBSIT MaKeT, CKIaAbIBast €T0 BABOE, 3arudas Kpas.

JIBa Takux makera KJIaAyT psSJIOM Ha IUJIUTy Hpubopa (Tak, yToObl OHH HE
KacaJluCh), HAKPBIBAIOT BTOPOM IUIMTOM, Clels 3a TeM, 4YTOOBI 3a30p MEXAY
IIMTamMu ObUT BCIOAY OJIMHAKOBBIM, W cymaT B Teuenue 3 muH npu 160°C. 3aTtem
MaKEThl MOMEIIAIOT B AKCUKATOP Ha 2 — 3 MUH s oxJjaxaeHud. [locne aToro ux
B3BEUIMBAIOT HAa TEXHMYECKUX Becax ¢ TOYHOCThIO 0 0,01 r m Ha Kparo nakera
3aMKCBIBAIOT €TI0 BEC.

[TpoOy mpeccoBaHHBIX APOXIKEH, OTOOPAHHYIO JJIA aHAIN3a, MPOTUPAIOT Yepe3
CETKY C OTBEPCTHUAMH JUAMETPOM 2 — 3 MM, OBICTPO OTOMPAIOT B MAKET OKOJIO 5 T
JIPOXIKEH, 3aKphIBAIOT €r0 M B3BEIIMBAIOT. BeC 3amuchIBalOT Ha Kparo MakKeTa.
TouHO Takxke OepyT ¥ BTOPYIO HABECKY JPOAKIKEN.

Jpox:Ku B TMaKeTe OCTOPOXKHO BCTPSIXHMBAIOT, YTOOBI OHU PACTIPEICIHINCH
PaBHOMEPHO IO BCEM BHYTPEHHEW MOBEPXHOCTHU MakeTa. Eciy IpoxoKH BiaKHBIE
U JIETKO CKJIEMBAIOTCS B KOMOYKH, TO HABECKY HAJ0 paCIpPEIEIUTh MO IMAKETy
LITaTEJIEM, ITOCJIE YETO B3BECUTD €T0.

[Tpu ananuze cyxux JIpoxxkel OepyT HaBECKY OKOJIO 4 T.

[TakeTsl ¢ ApoxoKaMH BhICYIIUBAIOT npu Temmneparype 160 — 162°C B Teuenue
7 wmuH. Ilocie 3TOro makeTel MOMENIAIOT HA 2 — 3 MHUH B SKCHUKATOp s
OXJIAKJICHUS, 3aTEM B3BCIIMBAIOT HA TEXHUYECKUX Becax ¢ TOYHOCTHIO 10 0,01 r u
3aMKMCHIBAIOT BEC HA TOM K€ MaKeTe.

BriaxxHOCTh IposOKei B IPOIIEHTAX (X) BHIYUCISIOT O ClIeyIoiei ¢popmyre:

(a—6)-100

(a - 0)

rae
a — gec nakema emecme ¢ HagecKou OpoicHcell 00 CYUKU;
0 — 6ec nycmozo nakema,
6 — 8ec nakema ¢ OPOACHCAMU NOCE CYUIKU.

KuciaotHocTs aposkxke.
ApOuTpaxKHbIi METO.

Hapecky npoxckedt B 10 T, B3sTyl0 Ha TEXHUYECKHUX BEcCaxX, pacTUPAIOT B
dapdopoBoii yamike win crakane ¢ 50 cm® JUACTUJUIMPOBAHHOW BOJBI U TUTPYIOT
0,1 H pactBopom NaOH B mnpucyrctBuum uHIMKaTopa (eHondTranenHa a0
MOSIBJICHHUSI PO30BOr0 OKpamnBaHusA. KHCIIOTHOCTh NpPOXKEN X B MEpECUETE Ha
YKCYCHYI0 KUCTOTY (B MT Ha 100 r 1posxskeii) BEIYUCIIAIOT MO (hopmyJie:

a-6-100

x=—
10
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rne
. 3.
a — koauuecmeo 0,1 n. pacmeopa NaOH, nowedwee na netimpanuzayuio, cm";
N 3
6 — xoruuecmaso ykcycnou kuciomol, coomeemcmsyrowee 1 cv” 0,1 H pacmsopa
wenovu, me.

[Ipu BhIUMCIEHUHU pe3yibTaTOB aHaim3a goju A0 0,5 orOpachlBarOT, a A0JH,
paBHbie 0,5 u Oosiee, OKPYTIISIOT JO €IUHULIBI.

KucnoTHOCTh HOpMANBHBIX JPOXOKEH 0OBIYHO HAXOAMUTCA B mpezenax 1 — 2 mi
HOPMAJIBHOTO PacTBOpa €AKOT0 HaTpa, 4To cooTBeTcTBYeT 60 — 120 Mr ykcycHou
kuca0Thel Ha 100 T mpecCOoBaHHBIX IPOXOIKEH.

MeToa 3J1eKTPOTUTPOBAHUSA.

B MepHOM nunuHape roToBsT 25 oM’ HEUTPaJIbHOU JUCTUILIMPOBAHHOW BOJIBI.
HaBecky npeccoBaHHBIX JpOXKKeH 5 T TOMEIalT B cTakaH ¢ 15 — 20 cM® BOZIBL

[TonyyeHHyI0 CyCHEH3HWIO TMepeHocsAT ©Oe3 moTeph B damky pH-metpa,
OTOJIACKUBAS CTAKaH OCTABUICHCS B IWJIMHAPE BOJOM.

PactBop TuTpyrOT pu nHTEHCMBHOM noMmemmBanuu 10 pH 8,8. Jlomyckaercs
otkioHeHnue =+ 0,2. [Iponecc TUTpOBaHUS AOJKEH JUTUTHCA HE Oosiee 1 MUH.

Pacuer BeayT W3JIOKEHHBIM BBIIIE CIIOCOOOM, CTaBsi B 3HAMEHATENb HABECKY

5r.
XUMHYEeCKHU COCTAB 0MOMACCHI APOKKE.

Omnpenenenue 001Iero a3ora B NPeCCOBAHHBIX IPOKKAX.

B ToBapHBIX Apoxckax 00bdHO comepxkutcs 1,65 — 1,8 % a3ora, B 3aCEBHBIX —
2,0-2,2 %, aBMaTouHbix — 2,2 — 2,4 % asora.

AHaJM3y MOJBEPraroT NpoObl Ha JIIOOOM 3Tare TEXHOJOTHMYECKOTO Ipoliecca
OT KaXXJOT'0 3aTOpa WM OT KaXKI0N NapTHUH APOKKEH.

OO1Mii a30T B MPECCOBAHHBIX APOAGKAX OMPENestoT o Mmetony Kbenpaans.

OxkoJ10 4 T MPECCOBAHHBIX JAPOXKIKENU OTBEHIMBAIOT B OIOKCE HA AaHATUTHYECKUX
BecaXx C TOYHOCTBIO JI0 YETBEPTOro 3HaKa W mepeHocsaT B koyi0y Keenmpmams.
OcTaToK IposxKel B OFOKCE B3BEUIMBAIOT U MO PA3HOCTHU OIPEACINISIOT BEC B3ATOM
HaBecku. B konOy HanuBarot 20 oM’ KOHLEHTPUPOBAHHOU CEPHOM KUCIIOTHI « XU,
MoMearT 2 — 3 KPYNUHKHU CEeJIEHA WM OKOJIO 1 T cepHOKMCI0N Meau u okojo 10
I' CEpHOKHUCIOro Kanus. Eciii B HaJbHEHIIEM B JTOW K€ HABECKE JPOKOKEH
onpenensitoT u hochop, CKUTaHHE ¢ MEAbI0 MPOU3BOIUTH Henb3sl. ComepKumMoe
KOJIOBI OCTOPO’KHO CMEIIWBAIOT, CJIETKAa Bpaias KoJ0y, W 3aKpbIBAlOT €€
CIIEIUAJIBHON CTEKJITHHOM TTPOOKOM C paciIupeHueM, HEMJIOTHO BCTABIISIIOIICHCS B
ropJio KOJOBI.

3aTeM KoJIOy CTaBAT B HAKJIOHHOM IIOJIO)KEHHWH B BBITSDKHOM IKad Ha
HarpeBaTeNibHbIA MpUOOp (MIUTKY WIM Ta30ByI0 ropenky). CHauanga CKUTaHUE
BEIyT MIpHU cI1a00M HarpeBaHUU, IPU ATOM MIPOUCXOIUT OOYTIMBAHUE U BbIJIEIICHUE
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CEepHUCTOr0 rasa, 3aTeéM, KOTJa BbIIEJICHHE raza CTaHeT 0OoJiee PaBHOMEPHBIM,
HarpeBaHue ycuinuBaroT. Korna »KuIKOCTh EpecTaHeT MEeHUThCS, OOYTIUBIINECS,
HO HECTOpEBIIME KOMOYKHM BEIIECTBA, IMPUCTABIIME K CTEHKaM, OCTOPOKHBIM
MIOMEIIMBAHUEM CMBIBAIOT B JKHAKOCTh, KOTOpas TMOCTENEHHO CTaHOBUTCA
COBEpUIEHHO Npo3padyHoi. [Ipo3padHyro )KUIKOCTh HArpeBaroT eme 1 — 2 u.

[Tocne cxuranus conuepxkumoe koiObl Kbenbaans cMemuBaoT ¢ HEOOIbIIUM
KOJIMYECTBOM BOJIbI W TIEPEIMBAIOT B MEPHYIO KOJIOY €MKOCTHIO 250 oM’
cnoJlackuBaroT koi0y Keenpaans eme 2 — 3 pa3a ¥ IPOMBIBHYIO BOJly CJIMBAIOT B
Ty K€ MEpPHYIO K0J0y. 3aTeM COAEpKUMOE €€ JTOBOASAT BOJOM J0 METKH, XOPOIIO
NEPEMEIINBAIOT U NIEPEBOJAT B KOJIOY JIJIsl OTTOHA aMMHAKA.

[leperonky TpPOW3BOASAT WJIM B  CHELUUAIBLHOM  MpHOOpE, TlIe MOXKHO
OJTHOBPEMEHHO IPOBOJHUTH HECKOJBKO OMpEeNICHUI, nin B ammapare (Puc. 39),
KOTOPBIA COOMPAIOT CIEAYIOMUM 00pa3oM: KPYIJIOJOHHYIO WU IJIOCKOJOHHYIO
KOJIOy €MKOCThIO 1 J1 yCTaHaBIMBAaIOT Ha IITAaTUB, COCIUHSAIOT €€ IUJIOTHOM
PE3UHOBON MPOOKOHM C KaIlJIeyJIOBUTENEM, a 3aTEM C XOJIOAUIBLHUKOM. B mpoOky,
KpoMe TPYyOKH KarjieyJOBUTENS, BCTABISAIOT CTEKISHHYIO TPYOKY, COCTUHEHHYIO
Kay4yKoBOM TpyOKoW ¢ HeOOdbIIOW BOPOHKOM mauamerpoMm 4 — S5 cM; Ha
Kay4yKOBOM TpyOKe MMEETCSi BAHTOBOM 32)KUM.

Puc. 39.  IIpuéop ona onpedenenus azoma no Kvenvoanro.

K npyroMy KOHIy XOJOJWJIbHHUKA MPUCOCIUHAIOT CTEKISHHYIO TpPYOKy C
mapooOpa3HbIM PaCIIUPEHUEM B BEPXHEH YacTH, KOTOPYIO OMYCKAIOT MOYTH [0
IHa TpueMHUKa. [I[pUeMHUKOM MOXKET CIyX UTh OObIYHAs KOHWYECKas KoJy0a
emrocThio 500 cm’. Bee wacti mprbopa JOMKHBI ObITh IUIOTHO NPHTHAHBL B
NMpUEMHHUK HanuBaroT 50 cm® 0,1H pacTBopa CepHOM KUCIOTHI M | — 2 kamiam
pacTBopa METWJIPOT M YCTAaHABIMBAIOT €ro TakK, YTOOBl KOHEI TPYOKH C
mapooOpa3HbIM pacIIupeHrneM ObLT TOTPY>KEH B KUCIIOTY.

Conepxxumoe kool Kbenmpmanmsa  mociie  OXJaXJIeHUs  pa30aBIsiOT
JUCTUWUITMPOBAHHON BOAOW HEOOJBIIMMHU MOPLUUSIMHU U CIMBAIOT Y€pe3 BOPOHKY B
koiOy st orroHku. KonOy Kbenbaans omonackuBaiOT HECKOJBKO pa3 BOAOH C
TaKUM pacdyeToM, 4ToObl OOmHUN O00BEM KUIKOCTH COCTaBIsuT okoyso 400 —
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500 cm’. KonGy moMeIaioT Ha IITATHB W COOMPAIOT aIapar, Kak ObUIO yKa3aHO
BBILIE. 3aTEM OTKPBHIBAIOT BUHTOBOI 3a)KHM BOPOHKH 1 HammBaroT 50 — 100 cm® 33
%-oro pacTBOpa enKoil Ienoud. BopoHKy CMBIBAIOT HEOOJBIIMM KOJIUYECTBOM
JUCTUUIIMPOBAHHOM  BOJBI, 3aBHUHYMBAIOT 3aKUM U COJEPKHUMOE  KOJOBI
B30anThIBalOT. Hanmuue B k010€ 111 OTTOHKM M30BITKA IIEJIOYM YCTaHABIMBAIOT
IpY TOMOIIY KyCOYKa JIAKMYCOBOM OyMaxkku, OpoileHHOH B KoJnOy. JlakmycoBas
OyMa)kKa CHHEET.

KonOy amst OTTOHKM TOJIOTPEBAIOT TOPENIKON U OTTOHSIOT aMMHUAK C BOJSHBIMU
mapaMu 10 TeX MOp, MOKa Karulsl OTTOHAa HE TEepPeCTaHeT BBI3bIBATH MOCHHEHUS
KpacHOU JJaKMyCOBOM OyMaxKu. J[J1s1 3TOro J0CTaTOYHO OTOTHATH M3 KOJIOBI OKOJIO
MIOJIOBUHBI BCEH YKUIKOCTH.

[Io oOxOHYaHMM OTTOHKM KOHEIl TPyOKH, OIYIIEHHBIM B  KHUCIOTY,
CIIOJIACKMBAIOT BOJOM B NMPUEMHUK U COAEpKUMOE npueMHuka tutpyroT 0,1 H
pacTBOpPOM IIEJIOYH. 3aTeM ONpeleNsitoT KojaudecTBO wmuwummiantpos 0,1 H
pacTBopa €AKOro HaTpa, U3pacxoJJ0BAaHHOIO Ha TUTPOBAHUE CEPHOM KUCIIOTHI, HE
CBSI3aBILIEHCS aMMHUAKOM, IIOCJIE€ Yero Mpou3BoIAT pacuer. KoianuecTBo cBA3aHHON
KHCJIOTEl COOTBETCTBYET BhbIACHMBIIEMYCsS ammuaky. 1 cm® 0,1 H memoun
cootBeTcTBYET 1,40 Mr azora.

Ecnin mnapannenbHO ¢ ONpeleNeHWeM a3oTa IPOU3BOJAT  OMNpEENICHUE
docdopa, To U3 MEpHOI KOJIOBI cCHavaa oTouparoT 50 MJI 17151 3TOTO ONpeeIeHus,
a OCTaJIbHOM pacTBOP MEPEBOAAT B KOJOY JJIsi OTTOHA aMMHAKa.

Conepxanue azora (N) B mpolieHTaX BBIUUCIAIOT MO cieayrolieit opmyie:

0,0014 (a — 6) 100
N = ,
p

TIE
a — konuuecmeo 0,1 H pacmeéopa  cepnoii  Kuciomul, HAMUMOL 8 NPUEMHUK, 8 — CM°
Len01H pacmeopa cepHoti kuciomul coomsemcemayem 0,0014 2 azoma);
6 — konuuecmso 0,1 H pacmeopa wenouu, 3ampaventoe na mumposanue, 8 c’;
P — Hasecka Opodicoicell 6 2.

OO0mee KOMMUECTBO OENKOBBIX BEIIECTB BBIUUCISIOT IYTEM YMHOKCHUS
KOJIM4eCTBa O0IIIero a30Ta Ha ko3¢ dunueHt 6,25.

Ilpumep.

s ananmuza B3aro 4,8200 r mpoxoxeit. Jns  onpenenenus pocdopa orodbpana 1/5
4acTh, 4T0 cocraBiseT 4,82 : 5 =0,964 r; s onpeneneHus azota B3arto 4,8200 — 0,964 =
3,8560 r. B npuemHuk Hanmurto 75 eMm® 0,1 H CEPHOM KHUCIIOTBI, HA TUTPOBAHUE OCTABILIEHCS
CBOOOJHOMN KUCIIOTHI 3aTpaueHo 22,4 em® 0,1 H pacTBopa €IKOro Hatpa. AMMMAKOM CBSI3aHO
75 -22,4=52,6 CM° KHCJIOTBL CrnenoBaTenbHO, COACPKAHUE a30Ta B JPOKKAX COCTABUT:

0,0014 - 52,6 - 100
N = =19%
3,8560
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Omnpenenenue pocGopHOro AaHrHAPUAA B IPOXKKAX.

B npeccoBannbix npoxokax comepxkutcs ot 0,7 mo 1,4 % P,0s. Coaepkanue
dbochopHOro aHTUAPHIA B APOKKAX OMPEACISIIOT KOJOPUMETPUUSCKUM METOJIOM
bpurrca niau npu nomotu GoTodIeKTPOKOJIOPUMETPA.

Metoa bpurrca.

Bu3syanouwtit memoo.

[IppyHuMn MeToda OCHOBaH Ha o00pa3oBaHuu  (HocHOpHOMOIMOICHOBOM
KHCIIOTBI M €€ BOCCTAHOBJIEHHUU THUIPOXMHOHOM M Na,SO; ¢ oOpa3zoBaHueM
YCTOMYMBOM  CHHEHM  OKpacKu. VIHTEHCHBHOCTh  OKpaCKM  BO3pacTact
MPOMOPIIMOHATIEHO KOJIMUECTBY HeopraHndeckoro dochopa B UCHBITYEMO npooe.

HaBecky npeccoBaHHBIX JIposkokel okoso 1 T momeniaiot B kosi0y Kbenbaamns u
CKHTaIOT €€ TaK e, KaKk IpH ompejesneHun obmiero aszota. [locnme cxuranus
COJIEP)KMMOE KOJIOBI TIEPEBOAST B MEpHYIO Koii0y emkocThio 100 o, Konby
Kbenbans HECKOJBKO pa3 ONOJIACKMBAIOT BOJIOM, KOTOPYIO TaKKe CIMBAIOT B
MEPHYIO KOJIOY, 3aTEM COIEPKUMOE KOJIObI TOBOAST BOIOM NpHOIU3UTENBHO A0 50
cM®, HefitpanmusyioT 33 %-HEIM PACTBOPOM €IKOrO HATPA M JOJTHBAIOT BOOI /0
METKH, T. €. 10 o0bema 100 ev®, u XOPOIIIO NEPEMEIMINBAIOT. I3 TPUTOTOBIEHHOT O
TakuM o0pasoM pactBopa oromparor | cm® B mpobupky BbIcoTOil 70 MM H
nuaMmeTpoM 15 MM. OTHOBPEMEHHO B CEMU APYTUX MPOOHpPKaAX TAKOro Ke pazMepa
TOTOBAT CTaHJAPTHBIA PSAJ C ONPECICHHBIMU, BCE YBEIMYMBAIOIIMMUCS
koHneHTparmusmu dochopa: 0,01; 0,02; 0,03; 0,04; 0,05; 0,06; 0,07 mr
dochopa B 1 em’.

B mepByo u3 cemu mpobGupok HamuBaoT 0,1 cM® CTaHZapTHOrO pacTBOpa
KH,PO,, uto coorserctayer 0,01 Mr docdopa; Bo Bropyio — 0,2 cm®, T. €. 0,02 mMr
docdopa; B Tperhio — 0,3; B uerBepryio — 0,4; B maryto — 0,5; B mectyto — 0,6; B
cembMyto — 0,7 cM’. 3aTeM B mepBy0 mpoGHPKY moimBaroT 0,9 cM® BOIBI, BO
BTopyto — 0,8, B Tpersto — 0,7, B werBepryto — 0,6, B maryro — 0,5, B mectyro —
0,4, B cempmyto — 0,3. Takum 00pa3zom, B KaKIOW W3 CEMH MPOOUPOK 00BEM
YKUJKOCTH paBHsETCS | cM”.

3aTeM B KaX/Iyl0 W3 BOCHMHU IPOOHPOK HAIMBAIOT MO 1 cM® MOMMOIEHOBOrO
pacTBOpa, mo 1 cM® pacTBopa THAPOXHHOHA W 1O 1 cM® pacTBOpa GE3BOJHOTO
cyabpura. Ilocie B30anThIBaHUS COAEPKUMOE NPOOUPOK OKpaAIIMBAETCA B
pa3lIMuHbIE IO MHTEHCUBHOCTH OTTEHKHM CUHEro0 LBETAa — OT CBETIO-CHUHEr0 [0
TeMHO-cuHero. [IpoOupku octaBisioT cTosiTh 20 MHH, MOCIE YEro CPaBHUBAIOT
OKpAacKy TPOOUPKH C HCTIBITYEMOUW JKHAKOCTHIO C OKPACKOM KaXXIOW M3 CEeMH
mpoOUpPOK, CoAepKaIUX CcTaHmaapTHeI pactBop. Comepxanue ¢dochopa B
aHATM3UPYEMBIX JIPOKIKAX PACCUUTHIBAIOT MO (hOpMYyIIe:

a-0-100-2,29
A= )
B - 1000
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rac

A — coodepoicanue P>O0s 6 npeccosanmubix opodicocax 6 %o,
A — coOdepacanue ghocghopa 6 npodupke ¢ UCHBIMYEMbIM BeUyecmB8oM (N
CMAaHOApPmMHOMY psidy);
o0 — paszeedeHue;
B — Hasecka eeujecmea (6 nepecueme Ha 75% enazu);
2,29  — koaguyuenm nepesooa P 6 P,Os (wacmuoe om OeneHusi MONEKYIAPHO2O
seca P,0s na monexynsapuulii eec pocghopa — 142 @ 62 = 2,29);
100 — nepecuem na npoyenmol;

1000 — nepesoo me 6 e.

Ipumep.

[lBer mnpOOUPKH C HCHOBITYEMBIM PACTBOPOM COOTBETCTBYET LIBETY MPOOHPKH
cTaHgapTHOro psaa, conepxanieit 0,04 mr gocdopa. [loacraBnsem Hamm naHHBIE B GOPMYITY U
MPOU3BOJNM pacueT conepxanusi P,Os B MpeccoBaHHBIX JIPOKIKAX

0,04 -100 - 100 - 2,29
A= =091
1,0 - 1000

Pacmeoput 03 onpedenenus hocgpopa no memoody bpueeca.

1. 5 %-notit monuboenosuvlii pacmeop. 25 v MOIMOICHOBOKICIOTO aMMOHHUSI PAaCTBOPSIOT B
300 oM’ AMCTHILIMPOBAaHHOH BOIBL K MOJIy4YEHHOMY pacTBopy n00aBusitoT 75 oM’
KOHUEHTPUPOBAHHON CEpHOW KUCIOTHI, pa3daBieHHON 120 cM® BOABL, OOMMIT 0GBEM
pacTBopa JOBOAIT BOJIOM 10 06bema 500 oM,

2. Cesexcenpucomoenennwvtit. 1 %-nwvtii pacmeop cudpoxunona. K 100 em® pacTBopa
JM00aBISIOT KaIlIl0 KOHIIEHTPUPOBAHHOW CEPHON KUCIOTHI JIIsl MPEAOTBPAILIEHUS! OKUCIICHUSI.

3. 20 Y%-notit pacmeop 6e3600n020 cynvpuma (NaS0s3). Benenctie OKUCICHUS CYMb(GUTHBIN
pacTBOp MOPTHUTCSA MpPHU JOJITOM XPaHEHUH, MOATOMY MOJb3YIOTCS CBEXENPUTOTOBICHHBIM
pPacTBOpPOM.

4. Cmanoapmuulii pacmeop Kuciozo ocgopnokucnozo kanusa. I'OTOBAT W3 YHCTON conu
KH2POy4, koTOpYIO mpeaBapuTEIbHO U3MENBUYAIOT U BBICYIIMBAIOT B IKCUKATOPE B TEUCHHE
HecKoJbkuX JHed. 4,394 r comu pacTBOPSIIOT B JUCTWIUIMPOBaHHOM Boxe (1 I[M3) 51
T00aBISIOT HECKONBKO Kamenb XJopodopMa Kak aHTHUCENTHKA. | oM’ pacTBopa COACPKHUT
1 mr pochopa. 100 cM® 3TO0To pacTBopa pa3daBistoT BoI0M 10 1 e u MOJIy4aroT pacTBOp, B
1eM® koToporo coaepxutcs 0,1 mr gocdopa.

DomoIneKmpoKoIopuMempudecKuil memoo.

B MopenbHBIX pacTBOpax CTaHAAPTHOTO psifa MPOOHUPOK OMPEAESIOT OMNTH-
YECKYIO0 IJIOTHOCTh ¢ nmoMolibio pudopa @K u cTpodar kanuOpoBoUHbIN Ipaduk.
Ha ocu abcuucc OTKIaapIBalOT KOJUYECTBO ¢ocdopa, a HA OCH OpAMHAT —
ONTUYECKYIO TUIOTHOCTh. [l JaHHOW IIKajabl CTAaHAAPTHOTO psifga MPOOHPOK
rpaduk OyJIeT NOCTOSIHHBIM.

OnpenenuB  Ha  npubope DOK onTuyeckyio MIOTHOCTh TPOOUPKU C
UCIBITYEMBIM PACTBOPOM, MO IpadUKy HaXOASAT COOTBETCTBYIOIIEE €l CoepKaHHe
dbocdopa B mpodupke.
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Omnpenenenue coaep:xaHus 30J1bl.

B npeccoBaHHBIX IpoKKaX COAEpKaHKUE 30JIbI OOBIYHO KoJebsercs ot 1,6 1o 2
%. B mepecuere Ha mpeccoBaHHBIE IPOXKKU C coAepkaHueM 75 % Biard OHO He
JIOJDKHO OBITH BhITIE 2,5 %, a Ha cyxoe BelecTBo Jpoxokeit — He 6osee 10 %.

OKo0J10 2 T IPEecCOBaHHBIX APOXOKEH OTBEHIMBAIOT HA AHAIIMTUYECKUX BECAX C
TOYHOCTBIO JI0 YETBEPTOrO 3HAKA B MPEABAPUTEIIHLHO MPOKAJICHHOM IUIATUHOBOM
wmi  (apdopoBom Turie. HaBecky TpenBapuUTEIBHO TMOACYIIUBAIOT  IPHU
temrepatype 70 — 80°C; korja KOHCUCTEHIMSI JAPOXIKEH CTAaHET TaKOM, YTO
MOJKHO HE omacatbcs pa3OpbI3ruBaHus, A00aBmsioT 8 — 10 kamens cepHOU
KHCIIOTBl YJEeNIbHbIM BecoM 1,84, pa3MelmIMBAIOT OIUIABICEHHOM CTEKIISIHHOW
MAJIOYKOM, BRITUPAIOT MajJOYKy MaJleHbKUM KyCOYKOM (PUIBTpOBajIbHOWU Oymarw,
KOTOPBI Takke OpocaroT B YalIKy M, JEp)kKa YallKy IIMIIAaMHA, OCTOPOKHO
HarpeBaroT Ha HEOOJILIIOM TUIAaMEHH TOpeNiKU 1o Taroil. Korna Macca nepecraner
NEHUTHCS U BbIIEJICHUE TAPOB U T'a30B IMPEKPATUTCS, €€ OKOHYATEIbHO CKUTAIOT U
IPOKAJMBAIOT JIO MOCTOSHHOTO Beca B Mydesie MpH cilaboM KaJleHMU WIM Ha
rOpeJike, IMPU 3TOM JOBOJAT IUIATUHOBYIO YAIIKy WMJIM TUTENb 1O cIabo-KpacHOTro
KaJICHHUSL.

CuraHve HaBeCKM CUMTAETCSl 3aKOHUEHHBIM, KOTJa BCsS Macca MpeBpaTUTCS B
Oenplii WM PO30BBIM MOPOILIOK, HE COJEPKALINM YEPHBIX YaCTUL] HECTOPEBLIETO
BEIIECTBA. 3aTe€M YallKy WM THUTEIb HEPEHOCIT B JKCHKATOp, OXJIKIAIOT U
B3BEIIUBAIOT.

[TomryueHHBII BeC CEPHOKHUCIION 307161 I TIEPEBO/Ia Ha YCIOBHYIO YTICKUCITYIO
301y YMHOKatoT Ha KoaduuueHT 0,9 u nepecunthiBatoT Ha 100 T 1poxckei.

Ilpumep.

Bec (B 2) paBeH:
THUTJIS C HABECKOH JIPONIKEH 18,3100
THIJIS IPOKAJIEHHOIO ITyCTOTO 15,5421
HABECKU JPOXKIKEN 2,7683
THUTJIA C 30JI0H 15,7436
30J1BI 0,2015

Bec yrnekucnoii 3011 (B 2) coctaBut 0,2015 - 0,9 =0,18135

0,18135-100
Conepxanue 30751 (B %) paBHO = 6,55
2,7683
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OmnpenesieHue coaepKaHus rJIIyTaTHOHA.

MeTon OCHOBaH Ha TOM, YTO B KUCJIOW Cpejie B MPUCYTCTBUU HOIUCTOTO KaJIHs
BOCCTaHOBJIeHHass (opma miytatuoHa mnon neiicteueM KJO; mnepexoaut B
OKHUCJICHHYIO.

['myTaTHOH B BOCCTaHOBJIEHHON (hOpME CONEPKUT CYIb(OTUAPUIbHYIO TPYIIITY
(SH) u gBisieTcst akTUBATOPOM IMPOTEOIM3a; B caxapomuiierax ero 0,6 — 0,8, yto B
4 — 5 pa3 Gonbiie, ueM B Hecaxapomuierax — 0,15 — 0,1. TlosTomy conmepkanue
[JIyTaTHOHA  MOXET  CIY)XUTh  OTHOCHUTENIbHBIM  [IOKa3aTeleM  CTENEHU
3arps3HEHHOCTH MPECCOBAHHBIX JIPOXIKEH TOCTOPOHHUMHU APOKKEBBIMU TPUOAMH.
Ho, 4To He MeHee BaXHO, METOJI MOKET OBITh HCMOJIb30BaH, KaK KOCBEHHBIM
MoKa3aTelsb (PYyHKIIMOHATLHOMN TOJHOIICHHOCTH KJIIETOYHOM CTEHKH.

OnpeneneHue riayraTioHa — WOAPEAYLHMPYIOMIMX BEUIECTB — MPOU3BOJIAT C
MIOMOILIbIO MOAHOBATOKKCIIOrO Kanus U BeipaxatoT B M1 0,001 H pactBopa KJO3,
MOUIEAIIET0 HA TUTPOBAHUE | T MPECCOBAHHBIX APOAKEN.

Xo0 onpeodenenus.

10 r uccneayemMbIxX IpOKKEH MOMEMAIOT B KOJOY, MOCTENEHHO MPUIMBAIOT 95
e JTUCTUJUTUPOBAHHON BOJBI M Pa3MEUIMBAIOT; Y€pe3 5 MUH JT00aBISIOT 5 o
MOJSIDHOTO PACTBOpPa  Cymb(GOCATMIMIOBOH KHCTOTHI (25 r Ha 100 om®
JUCTUJIIMPOBAHHON BOABI). CMeCh TIIATENIbHO BCTPSAXUBAIOT, PUIBTPYIOT 4Yepes
cyxoit 06e330mennblit GHIbTp U U3 GuiabTpaTa 6epyT 10 cM° B HEGOMBIIYIO KOIOY.
B Ty ke Konby 106aBisior 2,5 M 4 %-0if CyIbhOCATHIIIOBON KHCIOTHL, 2,5 cM
5 %-oro pactBopa xummuuecku uyuctoro KJ (IpurotopiasieMoro exeaHEBHO U
IPOBEPEHHOI'O0 Ha OTCYTCTBUE cienoB Honaa), 10 kamens 1 %-oro pactBopa
KpaxMana (B Bojae WM Jyumie B HackimeHHoM pactBope KCl wmmm NaCl),
OCTOPOKHO OTTUTpOBBIBatoT u3 MukpoOropetkn 0,001 H pactBopom KJO; mo
NIEPBOT0 U3MEHEHMS OKPACKHU.

TutpoBaHue NPOU3BOAAT MPU TEMIEPAType PACTBOPOB, HE MPEBBIIIAIOLIECH
20°C. Takum e MyTeM CTaBAT U KOHTPOJBHOE OMpeIeeHHE, 3aMEHSST TOJIbKO
UCIIBITYEMBIN pacTBop 10 oM’ JVCTWIJIMPOBAHHOM BOJIBI U BBIUMTAS MOJTYyYCHHBIC
uu@pel U3 pe3yIbTATOB OCHOBHOTO OMbITa. [loydeHHbIe pe3yabTaThl BEIPAXKAIOT B
cm® 0,001 H KJO; Ha | T mpeccoBaHHBIX APOKIKE.

OOmuit 3amac  BOCCTAHOBJIEHHOI'O TJyTaTHOHA OMNPEACNSIIOT IMOocie 9-
MHHYTHOT'O KUIISTYEHUSI APOKIKEN C BOJON C IPUMEHEHUEM TOU K€ METOJMKHU.

Pacmeoput 0na onpedenenusn znymamuona.

1. Monapuwtii pacmeop cynvghocanuyunogou kuciomst. 25 v Ha 100 oM’ JUCTUITIMPOBAHHOU
BOJIBI.

2. 4 %-nott pacmeop cynvgpocanuyunoeoii Kucnomwl. 18 oM’ MOJIIPHOTO ~ pacTBOpa
pazbasisroT 10 100 M’ JUCTUILTAPOBAHHOM BOAOM.

3. 0,001 H pacmeop iuioonosamokucnozo kanusa. 0,1783 T mnepeKpUCTATIIU30BAHHOTO
xumuyeckn unctoro KJO3 gaCTBOpﬂIOT B MEpHOW Kkoiyibe Ha 1 e, oTkyna Oepyt 20 oM’
pacTBopa, MPUOABIAIOT 9 CM~ MOJISIPHOTO PacTBOpa CyIb(HOCATUIIUIOBON KUCIOTHI U TOBOJST
JTUCTUJUTMPOBAaHHOW Boaoi a0 100 oM’ B MepHOU kosbe. DToT pazbaBneHHbIi pacTBop KJO3
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CJIelyeT NPUIOTOBIATh KaKJIyH0 ISITUIAHEBKY M XpPaHUTb IPU IMOHMKEHHOW TemImeparype.
8,5 r KJO3 pactBopsitoT B 100 oM’ JTUCTUIUTMPOBAHHOM BOJIBI, CoAepKUMOe (PuiIbTpyroT. Jliis
KPUCTATU3AMK  COJNM  (WIBTPAT IOMELIAI0T B XOJOJWJIBHHUK Ha HOYb, OCAJIOK
OT(QHIBTPOBHIBAIOT U BBICYIIUBAIOT MEXKAY JUCTaMU (PHIbTpOBaiIbHOM Oymaru. [lomyuennyro
COJIb XPaHAT B TEMHOMU CTEKJITHHON OaHKe C MPUTEPTOI MPOOKOH.

CTOoHKOCTH IPU XPAHEHHH.

CTOHKOCTH MPECCOBAHHBIX JIPOKKEH.
OnpenesieHue CTOMKOCTH Apoxskeil mpu Temneparype ot 0 xo + 4°C.

OT KaxaodM NapTHMM JAPOXKEH OJHOM naThl BBIPAaOOTKH OepyT Opyckw,
COOTBETCTBYIOIIME Macce €AUMHULBI (PACOBKM JAHHOMW NApTUH, YKJIAJAbIBAIOT B
OPUMEHSEMYIO Ul OTIPAaBKU Tapy W IMOMEIIAIOT B XOJOJWIBHYIO Kamepy, B
KOTOpoH mnonaaepxkuBatoT Temiepatypy ot 0 mo 4°C. Ha stukerke Opycka
JOPOACKEN OTMEYAIOT Yac M 1aTy Hadaja XpaHeHUus. 3a IpoOoi BeayT HAOII0ACHHE
12 cyrok, B TEUEHHE JOTOr0 CpOKa €XKEIHEBHO OTMEYAlOT B JKypHaje
OpPraHOJIENTUYECKHE TIOKa3aTrenn Apoxokend. Yepesd 12 cyTok ompenenstor
KHCJIOTHOCTh JIPOJOKEM, pe3ysIbTaThl aHAIM3a 3alMChIBAIOT B JAOOPaTOPHOM
XKypHaJe.

Omnpenesienne cToMKOCTH ApPOxKel B TepmocTaTe npu 35°C (ycKopeHHbI MeTOx).

3aBepHYTHIM B Oymary OpycoK JIpOiOKeH, MpeBapUTEIbHO OXJIAXIECHHBIN 10
6°C, maccor 0,5 wim | kr momemaror B TepmocTaTr npu temmeparype 35°C u
XpaHAT 10 pazMardeHus. Bpems (B yacax), nporieamee OT MOMEHTa MOMEIEHHUs
JIPOXOKEN B TEPMOCTAT A0 Pa3MITYEHUs], XapaKTEPU3yeT UX CTOUKOCTb.

CTOWKMMH CUMTAIOT APOXKKHU, BBIAEPKUBAIOIINE HE MEHEe 72 Y.

IIIBenckuii meros.

3aKJII04aeTcsl B ONPEACIEHUNA CTOMKOCTH APOKIKEHN 110 U3MEHEHHUIO TTOTbEMHOMN
CHJIBI.

bepyr nBe HaBecku Mo 5 T' W3 OJHOTO Opycka IPOXOKEH W MOMENIAloT B
MaJIeHbkue TUIM. OauH U3 TUTJIEH cTaBsAT B TepmocTar Ha 24 4 mpu 35°C
(HEOOXOIMMO TOYHOE COOJIOJIEHUE TEMIePaTypbl U JJIUTEILHOCTH XpaHEHUs),
JPYTo — B XOJOIWJIBHYIO Kamepy (KOHTPOJIb).

[Io ucreueHMn 3TOTO CpPOKAa IPOMKKU BBIHUMAKOT U3 TUTJIEW U OHPEHEISIOT
nogbeMHyt0 cuimy. [lokazatenu  TepMOCTaTHOW TPOOBI  CPAaBHHUBAIOT C
KOHTPOJIBHOM.

s apoxoken ¢ XOpolleW CTOMKOCTBI YXYAUIEHWE, MOJABEMHOW CHUIIbI OT
npeObIBaHUST B HEOJArOmpHUSATHBIX TEMIEPaTypHBIX YCIOBHUSX HE JIOJHKHO
npeBbimaTh 20 MUH.
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CTOMKOCTB CyLIEHBIX APOXKAKEeH.

Ha Texnuueckux Becax OepyT HaBecky 0,5 T' CyIIEHBIX IpOXKEH, TOMEIIAI0T
ee B koJIOy Opienmeriepa Ha 250 cM®, momusaror 100 cm® JTACTUUITMPOBAHHOM
BOJIbI, U OCTaBJISIOT B Mokoe Ha 30 MuH mpu KOMHaTHOW Temmeparype. Jlaiee
colepkumoe  KkoyiObl B3OanThiBatoT UM TuUTpyloT 0,1 H pactBopom NaOH B
NPUCYTCTBUM HHAUKAaTOpa (QeHosdTanenHa A0 ci1abopo30BOro OKpaIlIMBaHUS.
3ateM Tyzna e 100aBIsoT 5 cM® 40 %-0ro HeHTpaabHOro (OpMAIHHA H BHOBB
TUTPYIOT IIETOYBIO 10 C1a00PO30BOr0 OKPALIMBAHHUS.

O6miee konmnuectBo 0,1 H pactBopa ruapokcuaa Hatpus, 3aTpauyeHHOE Ha 00a
TUTPOBAHUS, SIBIISICTCS BEIMYMHON IMOKA3aTeNli «CyMMa KHCJIOT», BBIMBITHIX W3
KJIETOK B CHJIy YBEJIMYEHHUS MPOHUIIAEMOCTH KJIETOYHBIX O0O0JI0YEK BO BpeMs
BBICYIIIBAHUS.

Taoauua 22

3asucumocmo medxncoy codeprcanuem 6 OPOHCHCAX Mpezano3vl, CYMMOIU KUCIOM U
CMOTKOCIbIO CYULEHBIX OPOIHCIHCEll NPU XPAHEHUU

Jnumenvnocmo
Xpanenun opoxcycei, Cymma kuciom, Cooeporcanue mpezano3ul,
ma 0,1 HNaOH % CB
Mmec.

bonee 12 Ho 1,1 bonee 16
6-—12 1,1-13 14,1 -16,0
4-5 14-15 12,1-14,0
He 6omnee 3 16-1,7 11,1-12,0

XPpaHEHUIO HE NOJJIEekKAT bonee 1,7 Ho 11,0

TexHosiornueckue Tped0OBaAHUA.

OcHoBHBIE TPEOOBAHUA K XJ1€00NEKAPHBIM JIPOKKAM.

Kaxxgast U3 ucronb3yeMbIX B IPOAIKEBOM U XJI€OONEKapHOM MTPOU3BOJICTBE pac

B Pa3JIMYHON CTENEHU JOJKHA OTBEYATh CIAEAYIOIIUM TPEOOBAHUSIM:

1. Beicokas ynenpHas CKOPOCTb pOCTa, ONpENENsiolias WX TEeHEPaTUBHYIO
aKTUBHOCTB;

2. YCTOWYMBOCTH K MEJIACCOBBIM CpeJlaM;

3. KucnoroycroitunBbie — B TPOU3BOACTBE P>KAHBIX U PKAHO-TIIIEHUYHBIX COPTOB
xJje0a;

4. CTOUKOCTb K HEOJArONPUATHBIM (haKTOpaMm IpH XpaHEHUH U 00paboTKe;
5. CroiikocTh K HH(DEKIINH,
6. CnocoOHOCTh CHHTE3HMPOBATh B JOCTATOYHOM KOJIMYECTBE M C BBICOKOM

(dbepMeHTaTUBHON aKTUBHOCTHIO 3uMa3y (B-bpykrodypano3uaasy) u MaibTazy
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(o-TIIOKO3MA3y), 4YTO ONpeNeNseT HMX TEXHOJIOTHMYECKUH TIOoKas3aTelb —
3MMa3HYyI0 U MaJbTa3HYIO0 aKTUBHOCTb;

7. IlpUIeBUAHOCTS;

8. Kunerku kpymnHbie, tuaMeTpoM 6 — 9 MKM;

9. Brlcokas nogbemMHasi CUia;

10. CtabuibHOCTH CBOMCTB U MOP(PODYHKIIMOHATBHBIX XapaKTEPUCTUK B TEUCHUE
10 — 15 renepanmuii;

11. Beicokasi CTOMKOCTb PU XpPAaHEHHH;

12. YcTOMUMBOCTH K BBICYIIMBAHUIO;

13. CnocobHOCTh 00ecneunTh XOPOIIN BKYC U apomar xJjieba, A Yero BasKHBI
HEKOTOpbIE 0COOCHHOCTH METa00IU3MA.

OcHoBHBIE TPeOOBAHMSA K CIMPTOBBIM JAPOXKAKAM. ***

WNuTeHcudukanus mnporecca MpOU3BOACTBA CIUPTA TPeOyeT HCIOJIb30BaHUs
pac  Apoxoked B pa3IMYHOM  CTENEHUM COOTBETCTBYIOIIMX  CIEIYIOIIMM
TpeOOBAHMSIM:

1. Bbicokasi OpoJuiibHAsE aKTUBHOCTh U OBICTPOE COpa’KUBaHUE CaxapoB cycla.
Oco0eHHO IIEeHHO OBICTpOE 3a0pakUBaHUE.

2. Beicokas ynenpHash CKOpPOCTb pOCTa, OMPEIENAIONmas WX TeHEPaATHBHYIO
aKTUBHOCTB;

3. IlpeanoyTUTENbHBI MTAMMBI C MAJILIMU U CPEAHUMH pa3MepaMu KIETOK, YTO

IpU paBHOW HOpPME BBEJICHUS 00ECIEUUT OOMBIIYI0 KIETOUHYIO TIOBEPXHOCTD;

[Tp11eBUIHOCTD — JUIsl BO3MOXKHO OOJIBIIET0 KOHTAKTa APOKKEH CO CpeIoi;

CtabuiabHOCTh CBOMCTB U MOP(POPYHKITMOHAIBHBIX XapaKTEPUCTUK B TCUCHHE

10 — 15 renepanmii;

6. OcMoycToWuuBbIE pachl — aKTUBHBIE B BBICOKOIUIOTHBIX CyClIax C
MUHUMAJIbHBIM 00pa30BaHUEM MOOOYHBIX TPOYKTOB,;

7. Pacel Cc  BBICOKOM  COUPTOYCTOMYMBOCTBIO M  CHHUPTOOOpaszyromiei

CIIOCOOHOCTBIO — AKTHUBHBIE TP BBICOKOM COJIEpP)KaHHU CaxapoB U

o0OecrieunBaroNINe MOJHOE BHIOpaXKMBAHUE CYCIIa;

KucnoroycroitunBbie — cOpaXUBAIOIINE CYCIIO MPU BRICOKON KUCIOTHOCTH;

TepmoycTounBble pacel — AKTUBHBIE TIPM BBICOKOW TeMmImepaTrype

OKpYy>Karomiero Bosayxa u cycinia (Beiie 30°C) ¢ MUHUMaIbHBIM 00pa30BaHUEM

MOOOYHBIX TIPOYKTOB,

10. CroitkocTh K HEOMAronpHUsITHBIM (PaKTOpaM MPU XpaHEHUU U 00pabOTKeE;

11. CroitkocTh K UH(PEKIINU;

12. CrtocoOHOCTH 00€CIeunTh XOPOIIN BKYC U apoOMaT CIUPTA, JIJIS YeTO BAXKHBI
HEKOTOpbIe 0COOEHHOCTH METa00IU3MA.

o b

© ®

OcHOBHBIE TPEOOBAaHUA K JAPOK:KaM BHHOJCJIHUS.

UucTteie KyabTYyphl JAPOXOKEH JOJDKHBI OBITh KOHKYPEHTOCTIOCOOHBIMU,
OTIIMYATBCS BBICOKOM CKOPOCTBHIO PAa3MHOXKEHHUSI W CKOPOCTHIO COpakMBaHUS
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cycina, CYIb(UTOCTONKOCTHIO, TEPMO- u XOJIOJIOCTOHKOCTBIO,
KHCIIOTOYCTOMYHUBOCTBIO, CKOPOCTBIO OCBETJICHHSI BUHA B CBSI3U C 00pa30BaHUEM
NBUICBUIHBIX WIIM XJIOTIEBUAHBIX (KOHTJIOMEPATHBIX) OCaKOB. Paznuyatorcs oHu
no cnuprooOpasyromeid  COCOOHOCTH,  OMNpeAeNsieMOd MO0  KOJIUYECTBY
00pa30BaHHOIO CHUPTA MPHU COpPaKMBAaHUU CyCJa C MOBBIIMICHHBIM COJEPKaHUEM
caxapa, ¥ 10 CIUPTOYCTOMYMBOCTH, T.€. [0 CHOCOOHOCTH Pa3MHOKAThCsI B BUHAX C
pa3HOM CHHUPTYO3HOCTHIO, U MO (EHOTHUINUYECKOMY TIPU3HAKY — KHUILIEP,
HEWUTPAJIbHBIN, YyBCTBUTEIIbHBIN.
CBoiicTBa pac JpoxiKeld NMpu OTOOPE KOHKYPEHTOCIOCOOHBIX KYJIbTYp IS
pa3IMYHBIX YCIOBHI BUHOACTUS:
1. Cynbdutoctoiikue packl i COpaXuBaHHUS CyClia C  IOBBIIICHHBIM
COJIepKaHIeM JUOKCHAA cepbl (SO, cBoGOxHbIT Gomee 20 Mr/mm’);
2. XO0JOJOCTOWKHWE packl AaKTUBHBIC TPHU HHU3KOW TeMIeparype cycia u
oKpy>karoriero po3ayxa (Hmwke 15°C);
3. TepmoycToitunBbie pachl aKTUBHBIE MTPU BBICOKOW TEMIIEPATYpPE OKPYKAIOIIETO
Bo31yxa u cycina (Boimie 30°C);
4. KucnoroycroilunBble — cOpakMBalOIIME CYCJIO IPU BBICOKOM KHUCIOTHOCTU
(Benmmuuna pH cycna vuxe 3,0);

5. Pacbl ¢ BBICOKOI cnupTOOOpa3yromie CrnocOOHOCThIO — TPHU  BBICOKOM
coJepkaHuu caxapoB cycna (cBeimie 22 %) U HEOOXOJUMOCTU IIOJHOIO
BBIOpAKMBAHMS;

6. CnuproycroitunBbie — JIsl BO30OHOBIECHUSI OpOKEHHUsI BUHA, TIPU HET0OpOaax
cycia,

7. Pachbl ¢ TBUIEBUIHOM CTPYKTYpPOM Ocajgka — MPU HEOOXOAMMOCTH BO3MOKHO
0O0JIBIIIETO KOHTAKTa APOAKKEN CO Cpellon, TPU OCTAaHOBKE OPOKEHUS,

8. Pacwl ¢ XJIOMbEBUAHON CTPYKTYpOW ocaaka (KOHTJIOMEpaTHBbIC pachl) — IJis
KpPEIUIEHBIX ~ BHUHOMATEpHUaJioB, C  I€JbI0  OBICTPOrO  OCBETJIEHUS
BUHOMAaTEpPHAJIOB, JUIsl [IAMITAHU3ALlUU BUH.

OcHOBHBIE TPEOOBAHUSA K MUBHBIM JIPOKKAM.

[Toaxoasmuii mTamMMm IPOXKIKEH, IPUTOAHBIN ISl IPUTOTOBIICHUS NTMBA MOYKET

OBITH BHIOPAH TMPU YCIOBUH, YTO OH 00JIaJIaeT CIECIYIONUMU CBOMCTBAMH:

1. Bpoicokasi OpoJauiibHasi aKTUBHOCTh U OBICTPOE COpa’KUBaHUE CaxapoB cycla.
Ocob6enHo 1IeHHO ObIcTpoe 3abpakuBaHue. BmecTe ¢ TeMm, B cycie J0JDKHA
OCTaThCsl YacTh HECOPOKEHHBIX CaxapoB MaJbTO3HOW TPYHIBI IS
WCITOJIb30BAHUS HA CTANH TOOpaKUBAHMUSI,

2. Brbicokas (noKyJIsLHMOHHAs CHOCOOHOCTh — MEJIEHHOE M IOJHOE OCEIaHue
JUTSE OCBETJICHUSI MOJIOJIOTO TTMBA B KOHIIE TJIAaBHOTO OpPOKEHHUS ¥ TOTOBOTO — B
KOHIIE J0OpakuBaHus. bBICTpoocenaromue APOAOKH HENMPHUTOMAHBI IS
no0paXxuBaHus, T.K. JJISI KCTIOJIb30BAHMSI OCTATOYHOTO SKCTPAKTA U PEAYKITUU
JUaIeTUIa IPOXKIKU JOJKHBI HAXOIUTHCS BO B3BEIIEHHOM COCTOSHUU;

3. YMmepeHHass reHepaTHMBHAs AaKTUBHOCTb JJisi oOecriedeHuss He OoJee
TPEXKPATHOTO MPUPOCTAa OMOMACCHI;

4. CTOUKOCTH K HEOIAronmpUATHBIM (haKTOpaM P XpaHEHUHU U 00paboTKe;
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o1

CroiikocTh K HHPEKIINN;

CtabuiabHOCTh CBOMCTB U MOPPOPYHKIIMOHAIBHBIX XapaKTEPUCTUK B TCUCHHE
10 — 12 renepanuii;

[IpeAnoYTUTENbHBI IITAMMBI C MAJILIMU U CPEAHUMH pa3MepaMu KIIETOK, YTO
IIPY paBHOW HOpME BBEACHUS 00ECIEUUT OOJIBIIYIO KIETOYHYIO TOBEPXHOCTH;
CnocoOHOCTh 00ecreyuTh XOpoIlui BKyC M apomaT (OykeT) muBa, JJIsl 4ero
BaXKHbI HEKOTOpPbIE OCOOEHHOCTH MeTaboju3Ma: yMEpEeHHOe 00pa3oBaHHE
BBICIIINX CITUPTOB, HU3KHUHA YPOBEHb OOpa30BaHUS IUKETOHOB (B YAaCTHOCTH
JUaneTui1a), He3HAYUTeIIbHOE 00pa30BaHUE JIETYUYHUX CEPHHUCTBIX COECIUHEHUH,
HE3HAUNTEILHOEC CHIDKCHHE B NMHBE TOPHKHUX BEIIECTB XMENs, JOCTATOYHOE
HACBIIICHUE MTNBA YIJIEKUCIOTOM.
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Fepnpaanit Cozmposua Kaumason
(1960) — KaHAHAAT BETEPHHAPHBIX HAYK
(1990), nouenr xadeaps! TEXHOAOTHH
MHIEssIXx  npoavkroB  Cesepo-OcernH-
CKOIMO FrocyJIapCTBCHHOIO VHHBEDPCHTETA
M. K. A. Xeraryponsa (Baaaukapxas)
B 1982 r. okou4HA BeTepuHapHLLl (hakyal-
TET | OPCROIo CEALCKOXOSAHCTBEHHOID
HHCTHTYTA (Op/LKOHHKH13€)

I C. Kaumasos BeieT CBOK HAYHHYIO
ACSATEABHOCTL B 0DAGCTH NOHUIEBON
MuKpoonoaorn, B cdepe ero HayuaHbix
HHTEPECOR HaydeHue ODaxkTepHH,
IpuboB. ApoxsKkedl, rnpoueccon SpoxKeHns,
A TAKKC BO3MOXHOCTEH IMPHMEHEHHA
AOCTHIKEHHIT MHKPOOHOAOTHH B NHINERON
H OHOTEXHOAOIHYECKON TTPOMLIIIAEHHOC
. B vactaoern, I'. C. KaiMasoBbeiM OLIAO
pazpaboTado ¥ MoaudHUHpoBano Dosee
10 MeTOAMK AASl ODBEKTHBHOIO HCCABNIO
BaHHUA (PHIHOAOTHYECKHX ¥ TEXHOAOIHYEC-
KHX XAPakTEPHCTHE JPOMOKENR, A TAKKe
ObiAa  MoAMhHOMPOBAHA HHTATCALHASH
Cpena IAf BHIPALHBAHUS YHCTON KVALTY
phI rpuba BeleHKA.

LesycaonHbIME  yoRnexXaMH CAeAveT
CUHTATH ABTOPCKHE paspaboTEH Ccyxof
KOMITACKCHOH 3aKBaCK¥ MPOOHOTHYCCKO
I'0 HAZHAMEHHS © HCHOALIOBAHHEM
(hu3HoAOTHYECKH ANATITHPOBAHHLIX
KYABTYP MOAOYMHOKHCABLIX Dakrepuil jas
HPOH3BOJACTEBA KBaca (I;)l)}i("””ﬂ, 8 TaKxe
CVXOit KOMIIAEKCHOH MOAHPYHKIIHOHAAL-
HOH 3aKBACKH ¢ MHCIOAB30BaHHEM
MYABTHKYABTYPElL (PH3IHOAOFHYECKN
AAANTHPOBAHHBIX MOAOMHOKHCABIX
l—).‘H\'l('[)HH AAsL TIPOM3BOJACTEA YHHKAABHO
'O KHCAO-MOAOHHOIO IMTROAVETA CHHOHOTH-
HECKOTO Ha3HAaeHHsA C HPKO BhIPaACHHbL-
MH AaJCOpPOUMOHHLIMH, AETOKCHUHPYIO
LIMMH, 9BAKYATOPHBIMH H HMMYHOMOJIY
AHPYIOIHMMH CBOHCTBAMH

I C. Kaumazos Doace 16 aer sene
HAYMHO-TICAArOrHYecKy padorTy,
SIBASICTCST aBTOPOM 22 HayIHLIX cTaTei




