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HacTrosiee ydeOHO-METOANYECKOE TOCOOME HAIMMCAHO B TIOMOIIb
oOy4JaromuMcsi B MarucTpaType mno mporpamme «KCrepruMeHTaIbHas
ouonorust U OuorexHonorun» HampasieHus 04.06.01 «buomorus»
U TIPpEJIHa3HAYCHO JUISi CaMOCTOSATENIbHOM TOATOTOBKH CTYAEHTOB
K TJa0OpaTOPHBIM 3aHATHSM IO KYpCY.

Hnsa ocBoennss kypca «KyJIbTUBUpPOBAaHME MHUKPOOPTaHU3MOB
U KJIETOK» HE0O0XOJUMbl 0a30BbIe 3HAHUS MO JUCIUIIMHAM Oaka-
naBpuata. «MukpoOuosnorus u Bupycojorus», «boranuka»y u «®du-
3UOJIOTUSL PaCTeHU», «300J0Tuss» U «DU3UONOTHS YEJIOBEKA U KU-
BOTHBIX», «['eHeTnKa u cenekuus», «BBejaeHue B OMOTEXHOJIOTHION,
M0 AHAJTUTUYECKON XMUMUU, MATEMaTUKE U MaTEMAaTUYECKUM METOJaM
B OMOJIOTHH.

B pe3ynbpTaTe OCBOCHUS IUCIUIIMHBI OOYYarOUIUNUCS JOJDKEH
3HaTh (DYHIAMEHTaJIbHBIE OCHOBBI KYJbTUBHUPOBAHUS MUKPOOPTAHU3-
MOB M KJIETOK; YMETbh BbIOpATh U peaanu3oBaTh CIOCO0 KyJIbTUBUPOBA-
HUS TIpY pelieHuU MPodeCCUOHATBHBIX 3aJ1a4, PacCUUTaTh CKOPOCTh
pocTa KyJIbTYyphl; BIaJ€Th FOTOBHOCTHIO MPUMEHUTHh METOJNYECKHE
OCHOBBI JUCHUIUIMHBI MIPU PEIICHUU 3a/a4 SKCIEPUMEHTAIBHOU Ono-
jgoruu U OuotexHosiorui. [lomydeHHbIe 3HaHUS MMO3BOJSAT CTYACHTaAM
BBITIOJIHATh HAYYHBIE UCCIETOBAHUSI OMOTEXHOIOTUUECKOT0 NpOoQuIs.

Hacrosiiee yueOHO-METOIUYECKOE MTOCOOME MOXKET ObITh PEKO-
MEHJIOBaHO M JIJIsI OBBIIICHUS KBATHM(UKAIIUK paOOTHUKOB MUIIECBOM
U (hapManEeBTUYECKON MTPOMBIILICHHOCTH.



Tema 1. MeToanuecKkoe o0ecreyeHue
KY/IbTUBUPOBAHUS MUKPOOPTraHU3MOB U KJIETOK

1.1. [Tonsmue 6uoaoz2uueckott 6ezonacHocmu

KynbTuBUpOBaHNE MUKPOOPTaHU3MOB U KJIETOK BO3MOKHO TOJIb-
KO B CHEIUAIU3UPOBAHHBIX JTA0OPATOPHBIX WM MPOU3BOJACTBEHHBIX
nometeHusix. [Ipu 3Tom Bo3HUKaIOT ABE podiiembl. C 0JHON CTOpO-
HbI, BBIpaIMBAa€Mble KYJIbTYpPbl KJIETOK JOJKHBI OBITh 3alUIICHBI
OT BO3MOKHOCTH KOHTAMHUHAIIMM MHUKPOOPTaHM3MaMHU OKPYKaOIIEeH
Cpedbl, B TOM YMCJIE BHOCUMBIMHU TepcoHasioM. C Apyroil CTOPOHBI,
paboTarolue He JOJDKHBI MOABEpPraThCs yrpo3e MHGUIIUPOBAHUS Te-
MU OHOJOTMYECKHMMHU areHTaM, C KOTOPBIMHM OHHM pabOoTaroT, Mo-
CKOJIbKY KOHIICHTpPAllM MUKPOOPTAHU3MOB U KJIETOK MPHU KYJIbTUBHU-
POBAaHMU HAMHOTO BBIIIIE, YEM B OKpYy:katoleit cpeae. [loaTomy mrodast
MUKpOOHOJIOrnyecKas 1abopatopus JOJDKHA ObITh OpraHM30BaHa Ta-
KM 00pa3omM, 4ToObl oOecrneynuBaTh 0€30MacHOCTh PadOThI C MaTo-
reHHeIMH  Ounonornueckumu ooObekTamu (I[IBA). K maroreHHbIM
JUTS 4eJIOBEeKa OMOJIOTMYECKUM 00BEKTaM OTHOCAT

- MUKPOOPTaHU3MBbI (BUPYCHI, OaKTepuu, BKJIIOYAsT PUKKETCHH,
XJaMUJIMA ¥ MHUKOILJIA3Mbl; MIPOCTEUIIINE U TPUOBI), B TOM YHUCIIE MO-
TuUIIMPOBAHHBIE METOIaMH T€HHOW UHXKEHEPUH,

- 1716l OMOJIOTUYECKOTO TIPOUCXOXKICHUS (TOKCUHBI),

- TEJIbMUHTHI,

- M0ObIe OOBEKTHl U MaTepHuayibl OMOTHUYECKOW U aOMOTHYECKOU
MPUPOJIbI, TTOJIO3PUTENILHBIE HA UX COACpIKaHUE.

CornacHo npunaromy B P® noxymenty «Knaccudukanus MUK-
poOpraHu3MoB — BO30yauTeNeH HHPEKIIMOHHBIX 3a00JIEBaHUN Yeio-
BEKa, MPOCTEHIINX, FEILMUHTOB U SJI0B OMOJOTHYECKOTO JCUCTBUS
I[IBA mo creneHu OHMOJOTMYECKOW OMACHOCTH (MAaTOT€HHOCTH) IO/I-
pa3nensroT Ha 4 TPYIIIbI:

I 2pynna — BO30yauTENM 0COO0 OMACHBIX MH(PEKITUI;

Il 2pynna — BO30yIHUTENM BBICOKO KOHTAarMO3HBIX 3MUIEMHUYE-
CKHMX 3a00JICBaHMI YEJIOBEKA;

111 epynna — Bo30yauTEeNIM MHDEKUUOHHBIX 0OJIE3HEH, BBIIEIS-
€MBbIE B CAMOCTOSITEIIbHBIE HO30JIOTUUECKUE TPYTIIIHI;

IV 2pynna — ycnoBHO maTOr€HHBIE MUKPOOPTAaHU3MBI (BO30Y1H-
TEJIU OMMOPTYHUCTUYECKUX UHPEKITUH).



Crnemyer OTMETHTbH, UTO OTedecTBeHHas kiaccudukamus [IBA,
pa3paboTaHHas B COOTBETCTBUHU ¢ pekomeHaanuamu BO3, oTinuvaeTcs
ot kiaccudukaruu BO3 oOpaTHBIM NOPSAKOM HyMEpaluy TPyI Ia-
TOreHHOCTH [9].

CreneHb OMOJOTUYECKOW OMACHOCTU OMPEAENIEeTCS KaK CBOM-
ctBamu camoro I1BA, Tak u ¢dakTopamMu, KOTOPhIE MOTYT OMACHOCTh
noBbICUTh. K TakuM (pakTopam OTHOCST

- OpraHu3aluio JabopaTOpHBIX paboT;

- OCOOCHHOCTH BBITIOJHSIEMBIX B JA0OpaTOpPUM HCCIIEIOBAaHUN
(IMarHOCTUYECKUE, IKCIEPUMEHTAIBHBIE WU TPOU3BOJICTBEHHBIE);

- COCTOSIHUE 3aIUTHBIX UHKEHEPHBIX CUCTEM;

- 3HaHUE M COOJIIOJICHHE IEPCOHAIOM MpPaBHJI OMOJIOTHMYECKOM
0e30IMacHOCTH;

- Mpo¢eCCUOHATIbHYIO MOITOTOBJIICHHOCTh CTICITUATMCTOB.

HopMmatuBHO-TIpaBoBasi 6a3za oOecredyeHus: OMOJIOTHYecKon 0e3-
omacHocTH P® BkiItOYaeT B ceOsl CaHUTAPHO-IMUIAECMHUOIOTHYECKHE
npaswia (CII), u metonnueckue ykazanus (MY), uxX AOMNOJHSIONINE.
CII BBOmsTCS B JEWCTBUE NOCTAHOBJIECHHUSMHU [JaBHOro rocyjaap-
CTBEHHOI'0 CAaHUTApHOI0 Bpaya PO.

OCHOBHBIMU JOKYMEHTaMH, PErIaAMEHTUPYIOIIUMHU pabOTy MUK-
POOMOJIOTUYECKUX J1a00pATOPUiA, SIBJSIOTCS CAHUTAPHBIE MPaBWJIA:

- «[TopsAioK BBIIAYM CAHUTAPHO-AIUJIEMUOJIOTUYECKOTO 3aKIIIO-
YEHUs O BO3MOXHOCTHU MPOBEAECHUS PabOT C BO30YAUTENSIMU UH(DEK-
IIMOHHBIX 3a00sieBanuil yenoBeka |-V rpynm matoreHHocTH (omacHo-
CTH), T€HHO-UHXEHEPHO-MOIUPUIUPOBAHHBIMA MHUKPOOPTaHU3MaMHU,
AJ1aMi OMOJIOTUYECKOTO MPOUCXOKIEHUS U TeIIbMUHTAMUNY;

- «be3onacHoCTh paboThl ¢ MuKpoopranusmamu |-l rpynn mato-
T€HHOCTHU (OMACHOCTH)»;
- «bezonacHocTh paboThl ¢ MukpoopranuzMamu -1V rpynn na-

TOI€HHOCTH U T€JIbMUHTAMM;

- «[lopsmok ydera, XpaHEHHs], IIepelayd U TPAHCIIOPTUPOBAHUS
MUKpoopranu3MoB |-V rpynn natoreHHOCTH»

Y METOAMYECKHEe YKAa3aHUS

- «Opranuzanus padboTsl pu uccienoBanusax merojaom I[P ma-
Tepuana, UHQUIUPOBAHHOTO MUKpoopranuzMamu |-l rpynn maro-
T€HHOCTI;

- «Opranuzanus padboTsl pu uccienoBanusax merojaom I[P ma-
Tepuana, UHGUIUPOBAHHOTO MUKPOOPTaHU3MaMM).



CII «be3onacHocth paboThl ¢ MuUKpoopranuzmamu |—-Il rpynm na-
TOTEHHOCTH (OmacHOCTH)» U «be3omacHOCTh pabOThl ¢ MHUKpPOOpra-
HuzMamu |-V rpynn naToreHHOCTH U TeJIbMUHTAMUY B 3aBUCHUMO-
CTH OT TPYMIbI MAaTOTEHHOCTH MUKPOOPTAaHU3MOB M BHUJA MCCJEI0Ba-
HUW ONPEACIISIIOT TpeOOBaHUS

- K TIOMEIICHUSM U 000pyA0BaHUIO J1a00PaTOPHH,

- POBEJICHUIO padOT B 1abopaTopuH,

- IOPSKY UCIIOIB30BAHUS CPEACTB UHIUBUIYATbHOM 3aIIUTHI,

- 00e33apakUBaHUI0 MaTepuania.

- yOOpKe IMOMEIICHHU;

a TaK)Ke PeriaMeHTUPYIOT:

- MEPONIPHUATHSA IO JIOKAJTU3AUU W JIMKBHIAIMN TIOCIEICTBUI
aBapuii ipu padote ¢ [1BA,

- OPraHM3alUI0 KOHTPOJIS BHITIOJIHEHUSI TpeOOBaHUI OMOJIOTHYE-
CKO#1 6€30MMacHOCTH U JIp.

Kaxnpiii coTpyaHuK yabopaTopu HECET JIMYHYIO OTBETCTBEH-
HOCTh 32 COOJTIOZIeHNE TPEOOBaHNN OMOJIOTHYECKON OE30MMaCHOCTH.

1.2. IIpasuna 6e3onacHotii pabomwsl Ha 3aHAMUAX

1. ITopsimok pabOThI CO CIUPTOBKAMH.

1.1. OTKpBITH KPBIIKY CHMPTOBKH M C TIOMOIIBIO MUHIIETA TOIpa-
BUTH (PUTUIIH TAK, YTOOBI OH OB BRITSHYT B BEPTUKAIBHOM ITOJIOKCHU.

1.2. 3axxeuyb CIUPTOBKY M HE MPHUIIOJHUMATH JAEprKaTelb (PUTHISA
B TEUEHHE BCETO BPEMEHHU €€ HCI0JIb30BaAHUS.

1.3. Hax ropsmieit ciupTOBKOM HE HAKJIOHATHCS, HE IMOJHOCHUTH
K HEl JIErKOBOCIUIaMEHsIoIuecs: npeaMmeTsl (Oymary, Baty W T. II.),
HE OCTaBJIATh 0€3 MPUCMOTpPA, HE IPEKPATUB €€ TOPEHUE.

2. Pabota B mabopaTopuui MUKPOOUOJOTHH pa3peniaeTcsi TOIbKO
B XajaTax, B HEW HEJIb3s €CTh U MMUTh.

3. PabGorta ¢ 6akTepuanbHBIMU KYJbTYpPaMHU.

3.1. KiieTku MHMKpPOOPTaHU3MOB JJIsI MPUTOTOBJICHUS Mpernapa-
TOB-Ma3KOB OepyT 0aKTEpUOJIOTHUECKON METIEH, OTKPhIBAs MPOOUPKY
v yamky [letpu B 30He miiamenu (B nuamerpe 2—7 cMm).

3.2. OcraBiivecss Ha TMeETJIE IOCJe TPUTOTOBJICHHUS Ipernapara
KJIETKM MHUKPOOPTaHU3MOB TIIATEIBLHO C)KUTAIOT B TIJIAMEHU CITUPTOB-
ku. [IpokanuBaHue NeT/iv B 3TOM Clydae HAUMHAIOT C y4acTKa MPOBO-
JIOKH, TPUMBIKAIOIIETO K KOJIBITY JUIsl TOT0, YTOOBI MUKpPOOHasi mMacca,
OCTaBUIAsICA Ha METJIE, MOJICOXJA. 3aTEM IETIIIO MEPEBOJAT B BEPTH-
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KaJbHOE TMOJIOKEHUE U TPOKAIMBAIOT JOKpacHa. Takoi Mmopsjaok cre-
PUIIN3ALMH TIETIM HEOOXOAUM MOTOMY, YTO MPU OBICTPOM HarpeBaHUU
BJI&XKHOW MHUKPOOHOM Macchl MPOUCXOJIUT €€ pa3OpbI3TMBAHUE U 00-
pasyercs a’po30Jib, 3arpA3HAIONINN Bo3ayX. ToJIbKO mocie MpoKaiu-
BaHMSI TIETJIFO MOYKHO TOJIOKUTH Ha MECTO.

3.3. Eciin mocya ¢ 4uCTOM KyJIbTYpOM pa3o0beTcs, Haao TIIa-
TeJIbHO cOOpaTh pa3OMThIC YaCTH U MTOMECTHTh UX B Je3UHPHUIIUPYIO-
it pactBop (2—3 %-it pacTBOp Ouxapbonara Hatpusi, 3—5 -i1% pac-
TtBOp (henomna, 0,5-3 %-ii pacTBOp XJIOpaMHUHA U JP. IC3UH(PEKTAHTHI),
PYKH TIIATETBHO BBIMBITH MBUIOM, JAE3MH(GUIHUPYIOIIUM PACTBOPOM.
TiarenbHO NPOTEPETH MECTO MOMAAAHUS KYJIBTYPbI J€3PaCTBOPOM.

3.4. Ha crone, rae BeayT paboTy ¢ OakTepHallbHBIMH KYyJIbTypa-
MU, HE JOJIKHO OBITH JTUITHUX MPEAMETOB, MyCOpa.

3.5. Ilocne oxonwyanusi pabOThl pabOUMii CTOJI MPOTUPAIOT, PYKHU
TIIATEIHFHO MOIOT C XO35HCTBEHHBIM MBLIOM.

1.3. BauaHue ¢pusduueckux u xumuueckux gakmopoea
HA MUKPOOP2aAHU3Mbl

JInst ompeneneHHbIX BUI0B MHUKPOOPTAaHU3MOB B OKpYXKaroIlei
CpeAe CYIIECTBYIOT yCJIOBUS, ONTUMAJIbHBIE JJII UX POCTA U Pa3MHO-
YKEHHUSI, IPyTUE BUBI B ITUX YCIOBUSIX HE Pa3MHOXKAIOTCS, HO B TeUe-
HU€ OTPAaHUYEHHOTO BPEMEHU COXPAHSIIOT )KM3HECITOCOOHOCTh. Kpome
TOTO, JeWCTBHE psafa (HU3NUECKUX M XUMHUYECKHX (PAKTOPOB MOMKET
MOJABJATh PA3MHOXXEHHE W BBI3BIBATH THOEIb MHUKPOOPTaHU3MOB.
Kn3zHecnnocoOHOCTh MUKPOOHBIX KJIETOK 3aBUCUT OT TEeMIEpaTypbl
BO3JICUCTBUS, BIAXHOCTH, pH cpenpl.

Temneparypa. Ilo auama3zoHy NpearnoOYTUTENLHBIX TeMIIEpaTyp
pa3iauyaroT 3 Tpynnsl MUKPOOPTaHU3MOB: Me30(HiIbHBIE, TEPMODUITH-
HbIE U TICUXpOAKTUBHBIC. [[151 Me30¢hunvnbvix MUKPOOOB TUANa3oH OIl-
TUMAJILHOM JIJ1 pa3MHOXKeHUs TeMiiepaTypbl coctapisieT 20—40 °C; onu
OOUTAIOT TJIABHBIM 00pa3oM B OpPraHM3ME YEJIOBEKa U TEIUIOKPOBHBIX
KUBOTHBIX, & B OKpPY>KaloIleh cpesie OOBIYHO MPOSIBIISIIOT METa0OoIMye-
CKYIO aKTUBHOCTh OIpaHHYE€HHOE BpeMsi. ONTUMAIBLHOM TSl pa3MHOXKeE-
HUSl TIATOTEHHBIX M YCJIOBHO TMATOTEHHBIX IS YEJIOBEKA M >KUBOTHBIX
MHUKPOOPTaHU3MOB SBJISIETCS TEMIIepaTypa okosio 37 °C.

Ilcuxpoakmuensie (aKTUBHBIE TTPU HU3KUX TEMIIEpaTypax) MHUK-
pOOpraHu3Mbl pasMHOXKaroTcs npu temneparype oT 0 mo 15-20 °C,



OHM OOWMTAIOT B MOYBE, MPECHON W MOPCKOW BOJE, B OpTaHU3Max XO-
JIOTHOKPOBHBIX >KUBOTHBIX. MHOTHE TICUXPOAKTUBHbBIC OAKTEPUU XO-
POIIIO PA3MHOXKAIOTCS MIPU TEMIIEpaTypax, OJIaronpusTHHIX JJIs ME30-
¢wtoB. Hanmpumep, HekoTOphIe BBl OakTepuii pojgor Pseudomonas
u Yersinia, cmocoOHbIe BhI3bIBAThH 3a00JICBaHUS YEIOBEKA, MOTYT pa3-
MHOXAaThCSl M MpU TeMIeparype ObnIToBoro xojoauiabHuka (4 °C)
B MMUIIEBBIX MPOAYKTAX [5].

Tepmogpunwvnsie (Tennoa0OUBBIE) MUKPOOPTAaHU3MBI Pa3MHOXKA-
I0TCS Tipu Temreparypax Bbiie 40 °C, B onTUMalbHOM TEeMIIEpaTyp-
HoM guanazone 55—70 °C. TepmodunbHble TpUOBI, OAKTEPUN U MPO-
cTelIme ABIAOTCS carporpodamu u obuTaroT B mouse. By Bacillus
stearothermophilus, mouBeHHyr0 TepMOHIBHYIO OaKTEpHIO, MPUME-
HSAIOT B Ka4€CTBE OMOMHIMKATOPA KOHTPOJSI PEKUMOB TEPMHUYECKOU
CTEpUIIU3AIUU.

TepmoduiibHbIE U TEPMOYCTOWUYUBBIE MUKPOOPTaHU3MBI MOTEH-
IUAJIBHO OMAaCHbl KaK 3arpsi3HUTENM (apMalueBTUYECKUX ITPOU3-
BOJICTB, T. K. MOTYT COXPaHATh XU3HECIMOCOOHOCTh NPU 00€33apaku-
BaHUU OOBEKTOB C HCMOJIb30BAHUEM BBICOKMX Temreparyp. Cyiie-
CTBYIOT 3KCTPEMaJIbHO TEPMOPUIBHBIE MTPOKAPUOTHI, JKUBYIIHUE B T'O-
psunx ucroynukax npu 80-110 °C. DxcrpemanbHble TEpMODUIBI
Thermus aquaticus u Pirococcus wWoesii SBJISFOTCS HCTOYHHKOM Tep-
MoyctonuuBbix  (pepmentoB  JIHK-momumepas, ucmomab3yembIx
s cuates3a pparmentoB JIHK in vitro metomom ITLIP [5].

By1a:KHOCTB Cpefibl CYHIECTBEHHO BJIMSIET HA KU3HECIOCOOHOCTH
MUKPOOPTraHU3MOB. YCJIOBUS PA3MHOXKEHUS MHUKPOOHBIX KIJIETOK
ONPEAEIISIIOTCS IOCTYITHOCTBIO B CpPeAEe CBOOOJHOM BOJIbI, B KOTOPOU
MUTATEJIbHBIE BEIIECTBA PACTBOPSIOTCS M IOCTYMAlOT B KIETKHU.
BONBIIMHCTBO MUKPOOPraHW3MOB Pa3MHOXKAIOTCSl B CyOCTpaTax C BbI-
COKHUM cojiepkanueM Biard. [Ipu neduumrte BIaru MUKpOOPTraHU3MbI
MpEeKpaIiaT Pa3MHOXKAThCI, HO MOTYT COXPaHITh >KU3HECIOCO0-
HOCTb. Biia)xHOCTh cyOcTpara 3aBUCHT OT OTHOCHUTEIBHON BIAKHOCTHU
BO3/yXa B OKpyxkaroieil cpege. CuiibHOE 00€3BOKMBAHUE CyOcTpara
Y OTHOCUTEIIbHASI BIIAXKHOCTh OKpY»Karomieil cpensl Huxke 30 % npu-
BOJISIT K THOEJIM OOJIBIITMHCTBA MUKPOOPTaHU3MOB [5].

Haunbonee ycToiunBbI K 00€3BOKMBAHUIO CIIOPHI U IIUCTHI OaKTe-
puli, mpocTedmmux, rpuboB. BricylinBaHuE HMCHOJB3YIOT Kak OJHH
U3 METOAOB JJIUTEIBHOIO XPAHEHUSI MUKPOOHBIX KYJBTYp, a TaKkKe
HEKOTOPBIX JICKAPCTBEHHBIX MPEINAPaTOB U MHUIIEBBIX MPOIYKTOB.



Mmuorue kcepoduiibHbie (CyXOat00MBbBIC) BUALI MOYBEHHBIX T'PU-
O0B MOT'YT Pa3MHOXaThCS MIPU TOCTATOYHO HU3KOM COJEP KaHUU BJia-
ru B cyOctpare. Takue rpulbl 4acTO BBI3BIBAIOT MOPYY PACTUTEIBHOTO
JIEKAPCTBEHHOT'O CHIPhS MPU XPAHCHUH.

3nauvenue pH cpeabl. bOIbIIMHCTBO MUKPOOPTAHMU3MOB JIyYIE
BCETO pacTeT npu 3HaueHusx pH, Onu3kux kK HeUTpalibHBIM. MHOTHE
OaKTepUH MPEANOYUTAIOT CIAOOIIEIOYHBIE CPEIbl U Pa3MHOKAIOTCS
npu pH 8,0. BonpmmucTBO TpubOOB Xx0pommo pacteT npu pH 5-6.
[Tpu Hu3kux 3HaueHusx pH (< 3) GonbIIMHCTBO OakTEepuid Mpekpaiia-
€T pa3MHOXeHUEe U norudaer. VICKiItOYeHHE COCTaBISIOT HEKOTOPHIE
anuaopuiIbHble BUIABI (HampuMmep, TUOOauWsUIbl). OTpULIATENBHOE
BJIMSIHHUE HU3KOW KUCJIOTHOCTHU CpeAbl Ha OOJIBIIMHCTBO MHUKpPOOPTa-
HU3MOB, OCOOEHHO Ha OaKTepUu, UCIOJIb3YIOT IPU KOHCEPBUPOBAHUU
MUILIEBBIX MPOAYKTOB M JIEKAPCTBEHHBIX MPENapaToB, MOTYYEHUU
KOMOMHUPOBAHHBIX JIE3UH(PEKTAHTOB U AaHTUCETITUKOB.

CHIKEHHME XKM3HECTIOCOOHOCTH MHUKPOOPTAaHU3MOB M MX THOEIh
MPOUCXOAAT MPHU MOBPEXKAAIOIMIEM JICHCTBUU PA3IUUYHBIX (PAKTOPOB,
Hapymaomux (yHKIIMOHUPOBAHUE CTPYKTYPHBIX KOMIIOHEHTOB KJie-
ToK. [loBpexnaromumu GakropaMu MOTYT OBITh BHICOKHE TEMIIEpATY-
PBbl, pa3Hbl€ BUAbI U3TyYCHUN, XUMHUUECKHUE BEIIECTBA.

B ocHOBe T'yOMTENbHOrO AEWCTBUSI BBICOKMX TEMIIEpaTyp JiexKar
IPOLIECCHI ACHATYPALIUHA OEJIKOB, IOBPEXKACHHUS PUOOCOM, IUTOILIa3Ma-
TUYECKUX MEMOpaH KJIEeTOK. BereraTuBHbIE (OPMBI MCHUXPOAKTUBHBIX
U ME30WIbHBIX ~ MHKPOOPTraHM3MOB  HaumOojee  YyBCTBUTEIIbHBI
K BBICOKMM TemriepaTypam u morubator mnpu 50-60 °C  uepes
30—60 MuH. 3HAUUTENTHLHO OOJBINCH YCTOWYMBOCTBHIO MO CPAaBHEHUIO
C BETE€TaTUBHBIMU KJIETKAMHU O00JIaJalOT CIOPbl  MHKPOOPTaHU3MOB.
Cropsl OalMiII ¥ KIOCTPUIWNA BBIICPKUBAIOT KUIISTYEHHE OT HECKOJIb-
KMX MUHYT 70 3 4 (B 3aBUCUMOCTH OT BUAQ). /{151 YHUUTOXKEHUS CIIOp
HEOOXOUMO ACHCTBUE TEMIEPATyp 3HAYMTEIHLHO BBIIIE TEMIEPATYPbI
kurnenns (120-180 °C). BoapIMHCTBO BUPYCOB AOCTATOYHO OBICTPO
noru0aeT Mo BIMSHHEM BBICOKMX Temmeparyp. OTHOCUTENBHOU Tep-
MOYCTOMUYMBOCTBIO 00J1aa€T BUpYC renatuta B, cnocoOHbINH cCOXpaHsTh
KU3HECIIOCOOHOCTh TpU KUIsiueHuu B TeueHue 15—-20 muH, a nmpu TeM-
niepatype 60 °C — B TeUEHHE HECKOIBKHUX 4acoB [J].

O peKTUBHOCTh TYOUTENHHOTO JIEHUCTBHS BBICOKMX TEeMIEpaTyp
Ha KIJIETKM 3aBHCHT OT BPEMEHHU BO3JEWCTBUS, 3HaueHUs pH cpensbl
Y Hanmnuus B Hed Biard. OTCYTCTBHE BOJIbl MOBBIIIAET TEPMOYCTOM-
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YUBOCTH CIIOpP; B KHUCIIOM Cpesie KJIETKH U CIOphl MOrubaroT ObICTpee,
YeM IPU HEUTPAIBHBIX 3HAYECHUAX pH.

[ToBpexaaroniee AEUCTBUE HA MUKPOOPTAHMU3MbI OKA3bIBAOT HOHU-
3UPYIoLINe U HeMOHU3UPYIolme odaydenns. K nonusupyromumm 00-
JYYEHUSIM OTHOCST Y-JIyYH U YCKOPEHHBIE AJIEKTPOHBI, 00JaIaroliye
OOJIBIIION PHEPIUEH M OKA3bIBAIOIINE MOIIHOE MMPOHUKAIOIIIEE JICHCTBUE.
B pe3ynbTare MOrnomeHns KIETKON ONMPEAECIEHHON JO3bl SHEPTUM W3-
JTy4YEHHS POUCXOIUT MOHM3AIMS BOABI M 00pa30BaHUE CBOOOIHBIX pa-
mukanoB (OH', O, u ap.), KOTOpbIE BCTYMAIOT B OKUCIUTEIILHBIC PEaK-
LMH, TPUBOAIINE K HAPYUIEHUIO CTPYKTYpPHl HYKJIIEMHOBBIX KHUCIOT,
O€NKOB, YIJIEBOJAOB, JIMIUAOB W THUOEIU KJICTOK. UyBCTBUTEIBHOCTH
MHUKPOOPIaHM3MOB K HOHU3UPYIOIIUM BO3JICUCTBUSM IOBBIIIACTCS
B [IPUCYTCTBUM BOJBI, PACTBOPEHHOTO KHCIIOPOJA W IMPU MOBBIIICHUN
TemriepaTypbl. K nelcTBHIO MOHU3HUPYIOLIEH paaualuyu HanboJiee 1yB-
CTBUTEJIbHBI BET€TaTUBHBIC KJIICTKU OAaKTEpUii, 00Jiee yCTOMUNBBI KJIETKU
JTPOAKEN U MULIETHAIIBHBIX TPUOOB, BUPYCHI U CIIOPHI OAKTEPHIL.

Hewnonmupyromumu spistores uadppakpacuoe (MK) u ynerpadu-
osietoBoe (Y®) uznyuenue. UK-nyun obsagaroT HE3HAYUTEIBHBIM KO-
JIMYECTBOM SHEPrUM M OKA3bIBAIOT B OCHOBHOM TEIUIOBOE ICHCTBHE.
Y®-nyuu ¢ qymmHO#N BOJIHBI 260 HM BBI3BIBAIOT (DOTOXMMHYECKHE U3ME-
HEHUs B MUKpPOOHBIX KjeTkax u jedctByroT Ha JIHK. Ilox BnusHuem
Y®-00mydeHns pa3pbIBalOTCA BOJIOPOIAHBIC CBSI3M MEXKIY KOMIUIEMEH-
TapHbiMi ocHoBaHusiMUA B JIHK u mpoucxoaut obpazoBaHue TUMEPOB
THMHWHA B OJTHOM W3 LEMEW, YTO MPUBOJUT K HAPYIICHUIO PEIUIMKAIIUN
Y THOEM MUKPOOHBIX KJIETOK. 3HAUYUTEIHHON YCTOMYMBOCTBIO K JCi-
cTBUI0 Y D-00sydeHrs 001a1ar0T CIOphl OakTepuid, TpuOOB, MUKPOO-
HBIC KJIETKH, 00pa3yolue MUIrMEeHThI, BUpyc renatuta B [5].

[Tpy HU3KHKX 103aX U BPEMEHU BO3AEHUCTBUS HOHU3UPYIOLIee U Y D-
00JTyueHHEe MOTYT BbI3bIBaTh MYTAIlMM B OTACJBHBIX KJIETKaX MHUKPOO-
HOW MOIYJISIITUU U TOJIBKO YaCTUUHYIO THOEIb OCTAIBHBIX KIIETOK.

JleicTBrue psAra XMMHYECKHMX BelIeCTB € Hecneuupu4eckoin
AHTUMHUKPOOHOM aKTUBHOCTBI) MOKET BBI3BIBATh THOETH MUKPOOP-
raHW3MOB WJIM YTHETaTh MX pa3sMHokeHue. Hecmenuduueckas aHTH-
MUKpOOHasi aKTMBHOCTb TaKUX COCIUHEHUN CBS3aHAa C HaJIUYUEM
B MHUKPOOHBIX KJIETKaX, KaK IMPaBUJIO0, HECKOJBKMX MHUIICHEH, KOTO-
pbI€ MOTYT OBITh U B KJI€TKaX MJICKOIMUTAIOIINX.

OCHOBHBIMU TPYIIIAMU AHTUMHUKPOOHBIX BEIIECTB Hecnenuduie-
CKOTO JCUCTBUS SIBISIOTCA HOBEPXHOCHMHO-AKMUGHbBIE 6Geuiecmea
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(IIAB), oxkucaumenu (NEepoOKCUI BOJAOPOAA, OKCHUJ ITWICHA), 2a10-
2eHcooepyrcawgue coeouHenusn (XJIOPCOJAEPIKAIINE BEIIECTBA, HWOJ0-
dbophl), aruppamuueckue cnupmel (3TaHOJ, U3ONPOIAHON), HPOU3-
600Hble (henona, conru maxcenvix memaiioe (cepedbpa, pryTd, Me-
1m); anboe2udwbt (popManbaerui, ri1yTapoBbii anpaerun) [S].

Katuonunsie [TAB (ueTBepTUUHBIE aMMOHHUEBBIE COCIUHEHUS, T'y-
AHUJIMHBI) BBI3BIBAIOT HAPYIICHUE MPOHUIIAEMOCTH IUTOIIa3MaTHYe-
CKUX MEMOpaH MHUKPOOPTaHU3MOB, MOTYT OJIOKHPOBAaTh aKTUBHOCTH
MeMOpaHHBIX EPMEHTOB.

AsmdaTnyeckue CHUPTHI Takke OOYCIOBIMBAIOT HAPYIICHHUE
MPOHUIIAEMOCTH MEeMOpaH MHUKPOOHBIX KIJIETOK, YTO MPUBOJIUT K X
00€3BOKHBAHMIO U K JICHATYpallMu OSJIKOB.

OKHCIMTENH, TAJIOTeHbl U AJIbJAerubl JCHCTBYIOT Ha CYJb(-
TUAPUIIbHBIE U aMUHHBIC TPYMIBI OETKOB (B TOM 4ucCiie U PEpMEHTOR),
HapyIas ux CTpykTypy.

[Ton BIusHUEM nepoxkcuoa 6000p00a MOXKET MPOU30UTH TUCCO-
[IUaIUs KJIETOYHBIX puOOCOM Ha CyObeTUHUIIBI.

Okcuod Imuniena u nepokcud 6000p0o0a BHI3BIBAIOT HAPYIICHUE
ctpykrypsl JJHK.

KaTuoHbl TAXKeJIbIX METAIIOB PEATHPYIOT C TUOJOBBIMU TPYII-
naMu OCJIKOB M B3aUMOJIEUCTBYIOT ¢ ocHoBaHusmu JIHK. Anbaeruasl,
(beHOIBI, CONU PTYTH, TUTIOXJIOPUT HATPUS IPUBOIAT K TTOBPEKICHUIO
KJIETOYHOU cTeHku Oaktepuil. [TAB, com pTyTH, IIIyTAPOBBIA AJIb-
JAeruj] B BHICOKMX KOHIEHTPAUAX MOTYT BbI3bIBaTh OOIIYIO KOary-
JSIUUEO IUTOIUIa3Mbl MUKPOOHBIX KJIETOK.

DPPeKTUBHOCTh JEUCTBUS AHTUMHUKPOOHBIX XHMHYECKHX Be-
IIIECTB 3aBUCHUT OT UX CTPYKTYPHI M KOHIIEHTPAILIMH, YyBCTBUTEIbHO-
CTU (WM YCTOMYHMBOCTH) MUKPOOPraHW3MOB, BPEMEHU BO3JCHCTBUS,
BIIUSIHUS (DAKTOPOB BHEIIHEH Cpebl, TAKUX KaK TeMIleparypa, COCTaB
cpeasl. Cropel TpuOOB U OCOOEHHO OakTepuii Oojiee yCTOWYUBBI
K JICICTBUIO aHTUMUKPOOHBIX CPEJICTB, UEM BETE€TATUBHBIC KIETKH.

JleficTBHE BBICOKHX TEMIIEpaTyp, HOHU3UPYIOIIMX U HEHOHU3UPY-
IOIUX OOJIy4eHHUH, XMMHUYECKUX BEIIECTB C Hecmenuduuecko aHTH-
MUKpPOOHOUW aKTUBHOCTBHIO UCHOJIB3YIOT ISl YHUUTOXKEHUSI MUKPOOPra-
HU3MOB B TMpOIECCaX CTEPUIM3AINM, AHTUCENITUKH, JIe3MH(EKIINH
Y KOHCEpPBAITUH.
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1.4. [Ipumenenue acenmuku, de3uH@pexkuyuu
U aHmucenmuku

BaxnelmMm yciaoBrueM o0ecIieueHHs KauyecTBa 1IeJICBOro PO IyKTa
M0 MUKPOOHMOJOTHYECKUM TOKa3aTeNIM SIBJIIETCS COOJIO/ICHUE TPaBUIT
ACETTUKH MPH KYJIbTUBUPOBAHUH MUKPOOHBIX U KJIETOYHBIX KYJIBTYP.

AcenTHka (OT rped. «a» — He, «Septic0S» — THOWHBIA) —
KOMILIEKC MEpOMpPUSATHNA, HANpaBJICHHBIX Ha MpEIOTBpalleHUE Toma-
naHuss B (HA) Kakou-muOo 0O0BEeKT (B TOM 4ucie ¢GepMeHTep)
WU B OKPY’KAIOUIYIO CPElly Pa3IUuHbIX MUKPOOPTraHU3MOB. DTH Me-
PONPUATHUS BKIIOYAIOT CHICI[MAIbHBIE METOAbl PA0OTHI B aCENTHUYECKUX
0JI0KaX, MHUKPOOHOJOTHYECKHX OOKCaX U «UHCTBIX» ITOMCIICHHUSIX.
Oco0eHHO BaXKHO CO3/1aBaTh aCENTUYHBIC YCJIOBUS MPHU U3TOTOBJICHUHU
TEpMOJIAOUIIBHBIX TIpEnapaToB, KOTOPHIC HEJb3sl MOABEpPraTh TEPMU-
qecKor crepwim3anud. [Ipyu uX MpUroTOBJICHUH MPOBOJIAT IIPEABAPH-
TEJIbHYIO MOATOTOBKY OOBEKTOB: CTEPUIIM3AIIUIO OTACIBHBIX KOMIIO-
HEHTOB Tpenapara, Ae3UH(PEKIUI0 BO3IyXa U MOMEIICHUHN, aHTHCEI-
TUYECKYI0 00pabOTKY PYK MEepCcoHaIA.

Hesnndexnus (ot nart. «infectiay — undekus u ¢ppanm. «desy
— OTpHUIIaTENIbHAs TPHUCTABKa) O3HAYAECT KOMILIEKC MEPONPUSITHI
M0 YHUYTOXKEHUIO BO BHEIIIHEHW Cpejie HE BCEX, a TOJIBKO OIpe/eeH-
HBIX BO30yAuTeNe MHPEKIMOHHBIX 3a0oseBaHuil. Paznuyator mexa-
HUYECKUH, QU3MYECKUA M XMMHUYECKUN cIOCOOBI Ae3uHpekiuu. Jle3-
WH(EKIUI0 MPOBOMSIT B HCCIEIOBATEIBCKUX JIA0OPATOPHUIX, MPOU3-
BOJICTBCHHBIX TOMEIICHUSAX, YUPESKICHUSIX 3APABOOXpPAHEHUS U T. II.
[enpto ne3uH(PEKIMOHHBIX MEPOTIPUSITHI SBISETCS CaHWUTapHAs IO/I-
rOTOBKAa TMOMEIICHUNW U OOOpyAOBaHUS Jig TMPEIOTBPAILCHUS BO3-
MOXHOCTH KOHTAMHUHAIIMU MHUTATEIbHBIX CPEN, KICTOYHBIX KYJIBTYP
— OOBEKTOB HCCJIEIOBAHUI, MHCTPYMEHTOB, JJIA MPEIOTBpAICHUE
pacmpoCTpaHeHUsT M Tepelaud MUKPOOPTraHU3MOB — BO30YIUTEINICH
MH(PEKIIMOHHBIX O0JIE3HEN cpeIu IepcoHania.

JlesuHdekuu moaBepraroTcs MOBEPXHOCTU MOMEIICHUHN (CTEHHBI,
MOJIBI, CTOJIBI), BO3/IyX, 000OpyJ0BaHKE, TPYOOIIPOBOABI U TEXHOJIOTU-
yeckas oaexnaa. [ns 3Toi 1eam NpuMEHSIIOT XMMHUYECKUE BEIeCTBA
HecTeU(PUIECKOro aHTUMUKPOOHOTO JIEMCTBUS, MEXaHUYECKHUE CIIO-
coObl 00pabOTKH, HAMPUMEP OTMBIBAHHWE C TIOMOIIBIO MOIOIIUX
CpeACTB, U (puzmyeckrue mMeToabl. B kadecTBe (pu3mdeckoro BO3jACH-
CTBUS, TPUMEHSIEMOTO [Jis Je3WH(GEKIMH BO3AyXa, HCIOIb3YIOT
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Y®-o0nyuenue. s TOCTUXKEHUS MaKCUMaJIbHOTO MPOTHBOMHUKPOO-
HOTO 3(pdekTa HEOOXOAUMO HCIOJIB30BaTh MEXaHWYeCKue, (pusnde-
CKHE M XMMUYECKHE CIOCOOBI Je3MH(EKIINU B KOMILJIEKCE.

AHTHCENNTUKA — TPUMEHEHUE XHUMHUYECKUX MPOTUBOMHUKPOO-
HBIX BEHIECTB HECMEUUPUUECKOTO ACUCTBUS AJII YHUYTOKECHUS] MUK-
POOPraHU3MOB, HAXOISIINXCS B KOHTAKTE ¢ MakpoopranusmMom. IIpo-
MBIIJICHHAs] aHTUCENTHKA TMpenoiaraeT o0padboTKy TOJIBKO PYK Iep-
COHaJa C LEJIbI0 WCKIIIOUEHUS MOMAAaHUusI MUKPOOPTaHU3MOB B T'OTO-
BYIO MIPOAYKIIUIO, & B MEJIUIIMHCKON MPAKTUKE aHTUCENTHUKA HCIOJIb-
3yercs AJisi 00pabOTKU paHEBOM MOBEPXHOCTH, CIU3UCTHIX 000JI0UYEK
Y BHYTPEHHUX IOJOCTEN OPraHu3Ma YEJIOBEKA C LIEJIbI0 YHUUYTOKECHUS
MaTOTE€HHBIX U YCIOBHO-TIATON€HHBIX MUKPOOPTaHU3MOB.

BemiectBa, npuMeHsieMble B Kaue€CTBE AHTUCENTUKOB U J€3UH-
(dbeKTaHTOB, JOJDKHBI COOTBETCTBOBAThH CIEAYIONIMM OCHOBHBIM Tpe-
OOBaHUSIM:

- AIMETh IUPOKUI aHTUMUKPOOHBIN CIEKTP JECUCTBUS;

- OBITh HETOKCUYHBIMU JIsI TIEPCOHATIA;

- OTJIMYATHCS XOPOIIEH pacTBOPUMOCTBIO B BOJIE.

['yOuTenpHOE MEeHCTBUE aHTUCENTUKOB U JIE3MH(EKTAHTOB MOXKET
ObITh cTaTUYeCKUM (0OaKTepUOCTATUYECKUM, (YHTUCTATUUECKHUM)
WU TUJIHBIM  (OaKTepUITUIHBIM, (GYHTUIUIHBIM, CIOPUIIUIHBIM).
B nepBoM ciydae BEIIECTBO 3a/IPKUBAECT PAa3MHOKEHUE MUKPOOHBIX
KJIETOK. Y JaJ€HHuEe TaKOIro BEHIECTBA U3 CPElIbl COMPOBOKIAETCS BO3-
OOHOBJICHHMEM pa3MHOXeHUs. Bo BTOpOM ciydae BEIIECTBO BHI3HIBAET
ruoeb MUKPOOPTaHU3MOB. BOJIBIIMHCTBO XMMUYECKUX aHTUMHUKPOO-
HBIX BEIIECTB 001agaeT MUKPOOOIUIHBIM 3 PEKTOM.

Bce anTucenTtuku u ne3uH(PEKTaHTHI 00Jaal0T BEIPAXKEHHON pe-
AKIIMOHHOM CITOCOOHOCTBHIO M PA3JIUYaAIOTCS MO CIEKTPY aHTUMHUKPOO-
HOTO JencTBuA. Jle3nH(EKTaHThl ¢ BHICOKUM yPOBHEM aHTHUMHUKPOO-
HOW aKTMBHOCTHU T'yOMTEIBHO JEHCTBYIOT Ha IpuObI, BUPYCHI, OaKTe-
pUHU, B TOM 4ucClie HauOoJee PEe3UCTEHTHbIE UX BUbI (HapuMmep, Mu-
KOOaKTepHN).

B kadecTBe aHTUCENTUKOB U Je3UH(EKTaHTOB puMeHsoT [1IAB,
anupaTU4ecKre CHUPThI, OKUCIUTEIH, XJIOPCOJEpKAIIUE U HEKOTO-
pble MoacoAepk alUEe COCAUHEHUS, TIIYTapOBBIM albJeruja. OTH Be-
IIIECTBA MPUMEHSIOT B KOHIICHTpAIlUSIX, HE OKa3bIBAIOIIUX TOKCHUYE-
CKOT'0 JCHCTBUSI Ha OPraHW3M YEJIOBEKa.
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K 1moBepXHOCTHO-aKTUBHBIM OTHOCST KaTnoHHbIe [IAB wimn yet-
BepTuuHble aMmmoHueBbie coenuneHust (UAC) — nermun (1 %-it Bog-
HbIll pacTBop YAC U BBICOKOMOJEKYJSAPHBIX COUPTOB), KaTaMuH Ab
(OeH3anKOHUS XJIOPHU[), UCTWINUPUIWHUS XJIOPUJ, T'YaHUJIUHBI —
XJIOprekcuiuH; annonnole [IAB — cynbgoHoJ, HATpUs NaIbMUTAT,
HaTpus xoneaT. [TAB ucnonb3yroT g 00paboTKu nmoMelieHui, 00o-
PYAOBaHHUS U PYK MEpCOHAA.

AnudaTudeckue CIUPTHI (3TUIOBBINM, U30IPONUIOBBIN) NpUMeE-
HSIOT JUIsi 00pabOTKH MEIKOradbapuTHOro 00OpyAO0BaHUS U PYK Iep-
COHaJa.

XJiopcoaep:xkamue coeIUHEHUs (TUMIOXJIOPUTHI HATPUS, Kajlb-
1Y, XJIOpHAasi U3BECTh) MPUMEHSIOT B KAUECTBE J1€3UH()EKTAHTOB.

0,5 %-ii pactBop xJopamuHa b HCHONB3YIOT KaKk aHTHCENTHK,
a 3 %-it — B KauecTBe Ae3mH(peKTaHTa. HemoctaTtkoM xjaopcoaepika-
IIIUX BEIIECTB SIBJISIETCS pa3pa)karoliee IeMCTBUE Ha CIM3UCThIE 000-
JIOUYKW JAbIXaTENIbHBIX IyTEW MMEepCOHANla, a MPEUMYLIECTBOM MEPEN
nesuHdexkrantamu rpynmsl [IAB u cimpramu — nelcTBUE Ha CIIOPO-
00pa3yolue MUKPOOPTaHU3MBI.

deHoJICOAEPKANME BeleCTBA (TPUKPE30J1, JIM30J) PEAKO MPU-
MEHSIOT B CBSI3U C TOKCUYHOCTHIO (DeHOIIA.

J{nss aHTUMHKPOOHOM 00pabOTKM Y4acTO MPUMEHSIOT KOMOUHHUPO-
BAaHHBIE MpEMNaparhl, COJACPKALUIUE COCAUHEHUS] HECKOJbKUX TPYIIIL
Hanpumep, ais ne3uHdexunu nomenieHnid ucnonb3yroT [TAB B coue-
TaHUM C TIEPOKCUIOM Bojopoaa (mpemapar «llepamuny»), unm He-
CKOJIBKO CO€AMHEHMI oJHOW rpymnibl (mpenapat «Centoaop», coaep-
wamuii 4 pasHeix YAC), wmm «Centomopdopte», COCTOSAIINMN
u3 4 YAC u ri1yTapoBOro aiabiaerujia.

Jns anTHCenTHYECKON 00pPadOTKM PYK B IMPOU3BOJCTBEHHBIX
1 JTAOOPATOPHBIX YCIOBUSIX UCTIOIB3YIOT 70° 3TaHOI (3TUIOBBINA CIIUPT),
pacTBOp xJjoprekcuarHa B cmecu ¢ [1AB (aHHOHOAKTUBHBIM CYJIb(OHO-
aom), 0,5 %-i1 pactBOp MogonupoHa, 0,5 %-it pactBop xjIopamuna b.

1.5. Memodsl cmepunusauuu

Crepuiamn3anuss — MPOLECC MOJTHOTO YHUUTOXKEHUS WIM yAane-
HUSA U3 00BEKTa BCeX (POPM KUBBIX MUKPOOPTraHU3MOB U UX CIIOP.

JIns yHUYTOXKEHHUST MUKPOOPTaHU3MOB UCIIOJB3YIOT huszuueckue
¢haxmopwl (BHICOKYIO TEMIIEPATYypy, OOIYyUECHHUE) U XUMUYeCKUue 6e-
ujecmea (OKHMCh 3THIICHA, IEPOKCU BoAopoaa). Jud yaaneHus MUK-
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pPOOHBIX KJIETOK W3 TEPMOJIAOUIIBHBIX PACTBOPOB HCHOJB3YIOT
dunempayuio.

[Ipu BBIOOpPE MeTOAA CTEPWIM3AIMU YUYUTHIBAIOT COXPaHCHHE
OMOJIOTMYECKON IIEHHOCTH TipenapaTta, 3G()EKTUBHOCTh JACHCTBUS
HA MUKPOOPTaHU3MBbI, BO3MOXHOCTh 00pa30BaHUsI TOKCHUYECKUX MPO-
JYKTOB B TIPOIIECCE CTEPUIIN3AIINY.

K Metogam cTepuim3anyu ¢ UCIOJIb30BAaHUEM BBICOKMX TEMIIEPa-
Typ OTHOCAT CTEPWIM3ALMI0 MapoM IMOJ JABICHUEM B aBTOKIABE,
TpOOHYIO CTEPUIIM3ALMIO TEKYYUM MapOM M CTEPUIIM3ALUIO0 CYXUM
ropsianM Bo3ayxoM B nevax [lacrepa.

Crepuiamn3anuio mapomM moj JaBjJeHHEM B aBTOKJaBe IPOBO-
AT TpU U30BITOYHOM JABJIICHUHM BOJSHOTO HachllieHHOro mapa 0,5;
1,0; 2,0 atu (atMmochep M3OBITOUYHBIX), YTO COOTBETCTBYET TEeMIIEpa-
typam 110; 120; 132 °C. Haubosiee 4acTo MPUMEHSETCS PEXUM CTe-
punuzanuu  npu temreparype 119-121°C wu npaBiaeHun mnapa
1,0-1,1 atu B Teuenune 20—30 muH. [Ipr TakoM peKUME CTEPHIIH3YIOT
npenapaThl TEPMOYCTOMYMBBIX BEIIECTB (B TOM uuciie (punoigoruye-
CKHI pacTBOp), BOJY, TEXHOJOTHYECKYIO OJICKIY /I padOThI B acer-
TUYECKUX YCJIOBUSAX, IEPEBA30UHBIA MaTEPUAT U UHCTPYMEHTHI.

Jl1st 06pabOTKH HEKOTOPBIX OOBEKTOB (HApUMEpP, MUTATEIbHbIX
cpen ¢ yraeBojiamu) npuMeHstoT pexxum 110 °C u 0,5 atu.

[Ipu temneparype 132°C npoBoasT o6e33apakuBaHUE OMOJIOTH-
YECKOro Marepuaia.

J{poOHYI0 CTEepUJINM3ALMI0 TEeKYyYMM MAapoM  HCIIOIb3YIOT
115 00pabOTKM OOBEKTOB, HE BBIAEPKUBAIOIIUX TEMIIEPATypy BHIIIEC
100 °C (HexoTOpble pPACTBOPHI, MUTATEIBHBIE CPEAbl C MOJOKOM).
Tepmuueckyto o6padbotrky npooasT npu 100 °C 3 paza nmo 30 muH
C MHTEPBAJIOM 24 4, B TEYECHUE KOTOPBIX MPOPACTAIOT CIIOPHI, HE IO-
rubaronue npu 100 °C.

Cyxum ropsiuum Bo3ayxom B nedax Ilacrepa npu temneparype
160-180 °C cTepuiu3yrOT TEPMOCTOWKHE OOBEKTHI: CTECKISTHHYIO
u (hapPopoByto MOCYyay, METATUIMYECKUE UHCTPYMEHTHI, TEPMOYCTOM-
YUBBIC MOPOIIKH (MEJI, TAJIbK, OKCHJI [IUHKA), MacJa.

[Ipu cTeprin3anuy HOHU3MPYIOIIAM 00JIy4eHUEM UCTIOJIb3YIOT
y-nyun (ACTOYHHKOM SIBISICTCS DAaJHOAKTHBHBIL smemeHT Co°)
Y DHEPIMI0 YCKOPEHHBIX JJIEKTPOHOB. Takou METOJ NPUMEHSIOT
JU1s1 0OBEKTOB, YTPAUMUBAIOIINX CBOM CBOWMCTBA MO/ JEHCTBUEM BBICO-
KUX TEMIEpaTyp: U3ACIUN MEAUIMHCKOW TEXHUKHU W3 TMOJUMEPHBIX
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MaTepHaIoB (OJHOPA30BBIX MIIPULIEB, CUCTEM JJIsl IEPEIUBAHUSA KPO-
BH, KaTETEpPOB, 30HJIOB, YIMakoBOYHbIX MatepuaioB JIC u gap.).
Jlnst cTepunu3anu  pacTBOPOB ITOT METOJl HEIb3sl IMPUMEHSAT,
T. K. 00pa3yroTCsa BBICOKOTOKCUYHBIC MPOAYKTHI PAINOJIN3a BOIBI.

Y®-o6syuenue, obnamaroniee HU3KOW MPOHHUKAIONIEH CIOCO0-
HOCTBIO, TPUMEHSIETCS JIUIIIb JIJI CTEPHIM3ALNU BO31yXa BHYTPHU IO-
MEIIEHUH, a TAaKXKe JIe3UH(EKIIUN TOBEPXHOCTEH.

XuMuYecKass CTepHIM3alus MPEANoJIaraeT HUCMOJb30BAHUE
TOKCUYECKHUX Ta30B: okcujaa 3TuieHa, cmecu Ob (cMmech okcuia 3Tu-
JeHa M OpOMHCTOrO METHJIa B BECOBOM cooTHomeHum 1:2,5), ¢op-
MallbJIeTHU/1a, TIyTApOBOIO albJEeruaa. [ TyTapoBbId alblIery]l Mocie
aKTUBUPOBaHUSL OyPEpHBIMU CUCTEMaMU UCIOJIB3YETCA JJIsI XUMHUYE-
CKOW CTEPWJIM3AIMU T€X MaTEPUAIOB, KOTOPHIE HEJIb3s CTEPUIN30BaTh
IPYTMMU METOJAaMHU. OTH BEIIECTBA SIBIAIOTCS aAJKWIMPYIOUIUMHU
areHTaMM, CIIOCOOHBIMU WHAKTUBUPOBATh aKTHBHBIC T'PYyNIbl B dep-
menTax, JIHK, PHK, Bbi3bIBast TeM caMbIM THOEIIb MUKPOOOB.

Crepriin3aniito MOXKHO TTPOBOJAUTH MOTPYKEHUEM B pacTBOpP CTe-
PUIIN3YEMOTO 00BEKTA.

JInsi XUMUYECKOW CTEpUIIM3allMi UCTIOIb3YIOT TAKXKE OKUCIUTENN
— 6 %-e pacTBOpBI MEpOKCHIA BOAOPOJA, HAAKHCIOTHI, 00Opazyembie
npu cMmemmBanu HyO, 1 KUCHIOT (YKCYCHOM, MypaBbUHOM); UX TIpUMe-
HSIIOT JIJIs1 0OOpabOTKHU BO3AYyXa M MOBEPXHOCTEW MOMELIEHUMN, YCTONYH-
BOTO K KOppo3uu o0opyaoBaHusa. OHU OKA3bIBAIOT CHOPOILUIHOE JEH-
CTBHE M 00J1aJIal0T OTHOCUTEILHO HU3KOM TOKCUYHOCTHIO. {7151 60pHOBI
CO CIOPOOOPa3YIOMIMMU OAKTEPUSIMU TAKKE HMCIOJB3YIOT MpErnapaThl
Ha OCHOBE TJIyTapoOBOTO aibaeruaa (rimyropain) [5].

I'a30By10 CTEPUIHM3AIUIO TIPOBOJISIT Ta3aMU — OKCHJIOM THJICHA
B cMecu ¢ OpomuzioM 3tuina. Mcnonb3yror st oOpabOTKU B CHELU-
aNbHBIX KaMepaxX U3JCIUN MEIUIIMHCKON TEXHUKH U3 TePMOJIAOUJIb-
HBIX MaTepHaJIOB, CHA0KEHHBIX ONTHYECKUMHU yCTpoicTBaMu. MeTon
HeOe30ImaceH JJid JIIJAEH U OKpYKalIIeh cpeabl, T. K. CTEPUIU3YIO-
II[UEe areHThl OCTAIOTCS Ha O0OBEKTE CTEPUITU3ALINH.

OuabTpauMIo TPUMEHSIOT I CTEPHIN3AINN TEPMOTAOMITBHBIX
OMOJIOTUYECKUX >KUIKOCTEH, HE BBIACPKUBAIOIIMX HArpeBaHUs: pac-
TBOPOB aHTHUOMOTHKOB, ()€PMEHTOB, BUTAMUHOB U Jp. Mcronap3yior
MeMOpaHHbIEe (QUIBTPHI U3 MOJUMEPHBIX MAaTEpUAIOB HA OCHOBE 3(PU-
POB LEJUTIONO3bI, IMaMeTp Top KoTophix (0,22 MKM) MEHbIIIE pa3Mepa
OOJIBIIMHCTBA MUKPOOHBIX KIIETOK.
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OuabTpaluio, Jy4EeBYI0 M XUMHUYECKYIO O0O0pabOTKYy Ha3bIBAIOT
METOIAMHU «XO0JIOJHON» CTEPUIU3ALUH.

C 1enpl0 MPOBEPKU COOIIOICHUS PEXKUMA CTEPHIM3AIMUU OCY-
HIECTBIISIIOT  KOHTPOJIb PadoThl CTEPWIH3YIOIIUX YCTPOMCTB.
JI1s1 5TOr0  MCMONB3YIOT TEXHUYECKHUE YCTPOMCTBA (MAaHOMETPHI
WM TEPMOMETPBI) U Pa3IMuHbIe XUMUUYECKHUE UHIUKATOPhI — BeIlle-
CTBa C M3BECTHOU TEMIIEpaTypoul IjIaBlIeHUs (Hampumep, OCH30MHYIO
KHUCJIOTY ¢ TeMrneparypou miasienus 121 °C) u BemecTsa, U3MEHSIO-
M€ IBET B YCIOBUAX CTepuin3anuu. Haae:xxHpIM METOIOM KOHTPOJIS
SBJISICTCSl MCIIOJIb30BAHUE OMOJIOTMYECKUX MHAMKATOPOB B BHUIE CYC-
NeH3uu crnop OakTepui, HanboJIee PE3UCTEHTHBIX K OIMPEIACICHHOMY
BUY CTEPWIM3YIOIIETO BO3ACUCTBUS. J[JII KOHTPOIS CTEpUIN3AUU
napoMm moj gasiaeHueMm B pexume 1,0—1,1 atu, 119-121 °C ucnoinb-
3yI0T cropsl TepModuibHOM KynbTypbl Bacillus stearothermophilus
B )KAJIKOM MMTATEILHOW cpene. MHAMKATOPHI IMOMEIAIOT BMECTE
CO CTEPWJIM3YEMBIMU OOBEKTaMU, IOCIE€ OKOHYAHUS CTEpPUIU3AlUU
(GUKCUPYIOT JOCTHKEHUE TOYKU TIUIABJICHUS, W3MEHEHHE I[BETa
WJIU OIIEHUBAIOT JKM3HECIIOCOOHOCTh CIIOp TOCJe HWHKYOHpPOBaHUS
IIPY ONITUMAIIBHOM TEMIIEPATypPE JJIs KyJIbTYPbI, HCIIOIB3YEMOU B Ka-
4yecTBE OMOJIOTMYECKOTO UHINKATOPA.

1.6. Ilpasuna npuzomoeieHuss nuMameabHbIX cped

[lutaTenbHas cpena IOJKHA YIOBICTBOPSATH BCEM MOTpPEOHO-
CTSM BBIpAIIUBAEMON KJICTOYHON KyJIbTypbl. KOHCTpYKTHBHBIE U
YHEPreTUYECKUE MPOILECChl Y MUKPOOPTaHU3MOB KpailiHe pa3Hoo00-
pa3Hbl, TOATOMY CTOJb K€ Pa3HOOOpa3Hbl UX MOTPEOHOCTHU B MHUTA-
TEJIbHBIX BellecTBaxX. M3 3TOro ciemyer, 4TO YHUBEPCAIbHBIX CPEI,
OJIMHAKOBO TIPUTOJIHBIX IS BCEX 0€3 HCKIIYCHHUS KJIETOUYHBIX
KYJIbTYp, HE CYLIECTBYET.

[TuieBbie MOTPEOHOCTH OpraHW3Ma MOXHO ONPEACIIUTh U3 dJie-
MEHTHOTO COCTaBa ero o6momacchl (Tabdiu. 1). DIeMEeHTHBIN COCTaB KU-
BOM KJIETKM TOKa3bIBA€T, B KAKUX DJEMEHTAaX OPTaHU3M HYXKJIaeTCs
B IIepBYI0 o4epenb. OKazaloch, YTO AJIEMEHTHBIE COCTaBbl BCEX KU-
BBIX OPTaHU3MOB MPUMEPHO ouHaKoBHI (I'yceB, MuneeBa, 1984).

Cripas 6uomacca Ha 80-90 % cocrout u3 Boawsl H,O, kxoropas
CIY’KUT UCTOYHMKOM mpoToHOB H' 1 akTHBHBIX (popM kucnopoga O
Cyxoe BemecTBO, B CBOIO 04epeb, Ha 95 % cocTouT u3 yriiepoaa, a3o-
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Ta, pocdopa u cepwl. Kanuii, Maruuii, KaabIlluid U )KeI€30 HEOOXOTUMBI
KJIETKaM B OTHOCHUTEIHHO OOJIBIIIOM KOJMYECTBE, MOITOMY HMX OTHOCSIT
K MaKpOdJIEMEHTaM, a Mapraser], KoOajabT, MeJb, MOJUOACH WU IIMHK
HAMHOTO B MEHBIIIUX KOJMYECTBAX — MX HA3bIBAIOT MUKPOIJIEMEHTAMH.

Tabmumna 1
Dnemenmuwlii cOCMag MUKpOOHOIU KlemKu
(% om cyxozo eeuiecmea)
OneMeHT | mond, % | Dnemenr | moad, % DJIEeMEHT mons, %
C 50 S 1 Mg 0,5
O 20 K 1 Cl 0,5
N 14 Na 1 Fe 0,2
P 8 Ca 0,5 Bce ocTanbpHEBIE 0,3

PaznuuHbple aceKThl MOTPEOHOCTEN MUKPOOPTaHU3MOB B yTepo-
JI€ OINpENENAT pa3Hble MOAXOJbl K KX Pa3JEJICHUI0 Ha 3KOJIOro-
Tpoduueckue Tpymmnbl. Tak, TUN MUTAHUS ONpENETIeT IMapa «aBTO-
Tpopbl — rereporpodnl». [lepBbie cOCOOHBI B KauyeCTBE €IHH-
CTBEHHOT'O MCTOYHHUKA YIJIEPOJIa UCIOJIb30BaTh YIIIEKUCIOTY, COEIH-
HEHUe, coJeprKallee yriaepo B Haubosee okucieHHon popme. CooT-
BETCTBEHHO aBTOTpodaM B Cpeay KyJIbTUBHUPOBAHUS BHOCIT OMKapOO-
HaT HaTpus (NaHCO;3) unm xkapbonatsl (dame CaCO3). B HEKOTOPBIX
CIydasiX Cpeay MpOJyBarOT BO3IyXOM, OOOTaIllEHHBIM YTJIEKUCIBIM
razoM (1-5 %), mockonbKy coaep>kaHu€ YTIEKUCIOThI B aTMocdep-
HOM Bo3ayxe — He Ooiiee 0,03 %. ['eteporpodam B kauecTBe UCTOU-
HUKa yTJIepoJia BHOCIT TOTOBBIE OPraHUYECKUE BEIECTBA.

[To konum4ecTBy CyOCTpaTOB, HEOOXOAUMBIX KYJIbTYpE ISl CHHTE-
3a OMOMACChI, MUKPOOPTaHU3MBI MOJPA3ACISAIOT HAa MPOTOTPOOB
u aykcotpodoB. IIporoTpodbl crioOCOOHB CUHTE3UPOBATH OpraHUYE-
CKHME BEILECTBA KJIETOK U3 OJHOTO HMCTOYHHKA YIJIEPOJ]ia, UX MOXKHO
BBIpAlllMBaTh HAa MUHEPAJIbHBIX CHHTETUYECKUX Cpelax C TIIIOKO301
B KQUECTBE €MHCTBEHHOTO MCTOYHMKA YTJepoja U dHEPruu. AyKco-
TPOPBI XK€ HYXKIAIOTCS, TOMUMO OCHOBHOIO MCTOYHHUKA YIJIEPOJA,
B JIOMOJTHUTENIbHBIX OPTraHMYECKHUX BEILECTBAX, HA3bIBAEMBIX (PaKTo-
paMH pocCTa, KOTOphIE JOOABISIOT B MUTATEJbHBIE CPElbl B KOJIMYE-
CTBE Ha MOPSIIOK MEHBIIIEM, YEM OCHOBHOM MCTOYHUK yriepoaa. Kak
npaBwio, (akTopaMHu pOCTa ABJISIOTCS OMOJIOTMYECKU AKTUBHBIE Be-
IIIECTBA WJIM TIPEKYPCOPHI CUHTE3a OCHOBHBIX MAKPOMOJEKYJI, HalpH-
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Mep: HE3aMEHWMbIE AMUHOKHUCIIOTBI, MIYPUHOBBIE U MUPUMHUINHOBBIC
OCHOBaHMS, BUTaMUHBbI U T. N. [IpeaBapuTenbHO UX TOTOBSIT B BHUJIE
KOHILICHTPUPOBAHHBIX PAaCTBOPOB, KOTOpPbIE J00ABIAIOT B MUTATENb-
HYIO Cpelly B HEOOXOJMMOM KOJIMYECTBE MpsiMO mepes noceBoM. Kak
PaBUJIO, KOHLIEHTPUPOBAHHBIE PACTBOPHI (PAKTOPOB POCTa TEPMOJIA-
OWJIbHBI, IO3TOMY UX CTEPUIIM3YIOT aBTOKJIaBupoBaHueM npu 0,5 atu,
WHOT 12 KUTISTYEHUEM W (PUIbTPOBAHUEM.

[lo cnenumanu3anyyu B OTHOLIEHMM HCTOYHHKA YIVIEpOAAa Cpeau
MUKPOOPTaHU3MOB  BBIICISIOT  CHEUHAJMCTOB U  YHHMBEPCAJIOB.
K cneumanucraM  OTHOCAT MHUKPOOPIaHU3MBI, CIOCOOHBIE pacTu
Ha OJJHOM — JBYX cyOcTpaTtax. Kiaccuyeckuit mpumep — METaHOKHUC-
astoue 0aKTepuu, KOTOPbIE UCIOJB3YIOT METaH JIM00 METaHOJ. YHH-
BEpCAJIbl CIIOCOOHBI B KAYECTBE €IMHCTBEHHBIX MCTOYHUKOB YIJIEPOJa
Y DHEPrUM HCIOJIb30BaTh IIUPOKUN KPYr CamblX pa3HOOOpa3HBIX Be-
IIECTB: YIJIEBOJBI, OPTaHUYECKHE KHUCIIOTHl W COUPTHI, YIJIEBOJIPOJIBI,
apOMaTUYECKHE COCAUHEHUS U Jaxke KCeHOOMOTHKH. [IprMepom Takoro
pona sABisFoTCs OakTepuun cemeiicTBa Pseudomonodaceae.

Kpome Ttoro, rereporpodbl pa3z0opyuBbl MU B KOHUEHTpalUU
IIpeuIaracMoro UM OpPraHu4ecKoro BemecTtsa. [1o satomy npunnumy
CpeIH HUX BBLAEISIOT OJIUI0- M KOMUOTPO(OB. DTH TEPMUHBI BBEE-
HBI B MUKPOOHOJIOTHIECKYIO IPAKTHKY OTHOCHTEIHHO HemaBHO (Poin-
dexter, 1981). Eciu TepMuH «0oUroTpodbh» cpazy ObLI NPHUHAT OTe-
YECTBEHHBIMH MMKPOOHOJOTaMH B OTHOLIEHWH MHKPOOPraHU3MOB,
KOTOPBI€ BBIUTPBHIBAIOT KOHKYPEHIMIO MPU HUBKUX KOHIIEHTPALMIX
MUTATENbHBIX BEIIECTB, TO TEPMHUH «KOMUOTPO(BD» HE MPUKUIICS.
B pycckosi3pIUHON JIUTEpATYpe BMECTO HETO 4Yalle TPUMEHSIOT Ooliee
MPUBBIYHOE CJIOBO «CANpOTPO(bD» MpHU OMUCAHUH MUKPOOPTaHU3MOB,
KOTOpPBIE HYKIAKOTCA B BBICOKMX KOHLEHTpPALUSIX OpPraHUYECKUX Be-
niectB. KomnorpodoB (campotpodoB) BbIpalIMBaOT, HaIPUMED,
Ha TakuX OOraThIX HaTypaibHbIX cpenax, kak MIIb unu MITA (mecst-
ku T OB/1), a onurorpooB — Ha 6eaHbIX, Hanpumep Ha MITA, pas-
O0aBineHHoM B 10 pa3, WK roj0JHOM arape, arapu30BaHHOW HPUPO/I-
HOM Bojie U T. 1. (Mr 1 Mkr OB/m).

BTOpbIM OCHOBHBIM KOMIIOHEHTOM MHUTATEIBHOW CPENbI SBISETCS
UCTOYHUK a30Ta. A30T BXOJUT COCTaB KJIETOK IJIABHBIM 00pa3oM B BOC-
craHoBJieHHBIX (opmax amuHO (—NH) mwm wmuao (—NH)-rpymm.
OpnHako MOTPEOHOCTH B a30T€ MOTYT OBITh YJOBJIETBOPEHBI PA3INYHBI-
MU a30TCOJIEPKAIIUMHU COCIMHEHUSIMH, B KOTOPBIX a30T UMEET PA3HYIO
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CTETeHb BOCCTAHOBJIICHHOCTH. /{151 MHOTHX BUJOB 3TO MOTYT OBITh COJIU
aMMOHHSI, HANIPUMEP B BHUJE XJIOPUIOB WJIH CyIb(HaTOB, a TAKXKE TH/I-
pokcuga ammMoHusl. OTHAKO CIIEAYET YUUThIBATh, YTO B pE3yJIbTaTe MO-
tpeOnenus kietkamu ammonus npu BHecenun NH4Cl (NH,),SO, cpena
MOJIKUCIISIETCSl BCJEICTBUE HAKOIUIEHHWS AHWOHA COOTBETCTBYIOIIEH
kuciothl, a NH4,OH, Hao60poT, cuibHO Mo/lieaauyuBaeT cpeay, moITo-
My B KQYECTBE UCTOYHHKA a30Ta UCIIOIb3YETCS PEJIKO.

MHorre MUKpOOpPraHU3Mbl B Ka4€CTBE UCTOUYHHMKA a30Ta CIOCO0-
Hbl ucroab30BaTh HUTpaThl KNO3; nuan NaNOs, kotopeie, B oTimyue
OT COJIell aMMOHUSI, SIBISIOTCS (DU3MOTOTUYECKH IICJIOYHBIMH, IIO-
CKONIBKY TIPUBOJAT K HAKOIUIEHMIO B cpefe KartmoHoB K’ mmm Na'.
Hutputbl B KUCHBIX YCIOBUSX JJIsi MHOTUX MHKPOOPTaHU3MOB TOK-
CUYHBI, TO3TOMY B Ka4€CTBE MCTOYHUKA a30Ta MPAKTHUYECKU HE HC-
nosn3ytorcs (Eropos, 1983).

[Ipy KyJIbTUBUPOBAHUN MUKPOOPTAHU3MOB, HYKJIAIOIIUXCS B OP-
raHUYECKUX UCTOYHUKAX a30Ta, B CPely MPUXOAUTCS H00aBISATH KOH-
LIEHTPUPOBAHHBIE PACTBOPHI aMUHOKHUCIOT. CleayeT MMETh B BHUAY,
YTO aMUHOKHUCJIOTHl — IUCTUH U IMUCTEHH, a TaKXKe€ aMHUJbl — IJIyTa-
MUH M aclaparvH CTEPUIIU3YIOT TOJBKO (PUIBTPOBAHHEM, OCTAJIbHbBIC
— 15 mun npu 0,5 atu. [loTpeOGHOCTH MUKPOOPTaHU3MOB B HECKOJIb-
KX aMHUHOKHUCJIOTaxX yJAOBJIETBOPSIOT, J0OABISAA B Cpely THUAPOJIU3AT
Oeska (Jyame rupoin3aT Ka3enHa).

Hakonel, HauOosnee TpedoBaTENbHBIX MUKPOOPTAaHU3MOB BBIPAIIIN-
BalOT Ha Cpeaax, CoAep Kalux OCJKU WM MENTOH — MPOIAYKT X He-
MOJIHOTO PACILIEIUIEHUS], TTPEACTABIISIIONIMN COO0M CMECh MOJU- U OJIU-
TOMENTHI0OB, AMUHOKHUCIIOT, OPraHUYECKUX a30THBIX OCHOBAHMIM, COJIEH
U MUKpOdJieMeHTOB. CrieayeTr uMeTh B BHUAY, YTO M aMUHOKHCIJIOTHI
Y TIENTOH MOT'YT OJTHOBPEMEHHO CITY>KUTh U UCTOYHHUKOM YTJIEPOIa.

Kpome Toro, azordukcaropbl CioCOOHBI UCTOJIB30BaTh B KAYECTBE
€IMHCTBEHHOTO MCTOYHUKA a30Ta MOJICKYJISIpHBIN a30T — Ny. [l Hux
COEJIMHEHHI a30Ta B MUTATEIBHYIO CPEy MOKHO HE BHOCHUTH. Kak mpa-
BUJIO, UM JIOCTATOYHO a30Ta, COJEPKAIIETOCs B BO3/IyXe, HO B HEKOTO-
PBIX CITydasiX MPUMEHSIOT KyJIbTUBHPOBAHUE B aTMOC(epe a30Ta.

BOoNbIIMHCTBO BUTAMUHOB Kak ()aKTOPOB POCTa BHOCST B KOHIICH-
Tpanuu 1 MKr/mi cpenl, GONTMEBYIO U N-aMUHOOCH30MHYIO KHUCIIOTHI
— o 0,05 mxr/mia, ouotun — 0,005 MKT/MIT cpeibl HeOCPEACTBEHHO
IEpel 3aCEBOM CTEPUIILHOM CpeJlbl. PEKOMEHIYEeTCSI BUTAMUHBI TOTO-
BUTh B BUJIE PACTBOPOB, KOHLIEHTpUPOBaHHBIX B 100 pa3, B crepuiib-
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HOW MOCYJi€ Ha CTEPWILHOM AUCTUIUIMPOBAHHOW Boje. MckimtoueHne
COCTaBJISAIOT pubodIaBuH, KOTOPhI pacTBopsAOT B 0,02 H yKCyCHOM
KHUCioTe, U (posMeBas KUCI0Ta, KOTOpyr mpurorasiuBaioT B 0,01 H
NaOH, noBoas 3atem xonuentpaiuo NaOH B pactope 10 0,001 H.
[TomyueHHbIE PaCTBOPHI CTEPHIIM3YIOT MPOrPEBAHUEM B BOJISIHOM OaHe
3 muH. TuaMuH CTEpUIU3YIOT PUILTPOBAHUEM. PacTBOpHI BUTAMUHOB
XpaHAIT B XonoawibHUKE npu +4 °C, rie OHU COXPAHSAOTCS HE MEHEE
Mecdia. XpaHeHue B TEMHOTE 00s3aTeabHO i1 (OJIMEBON KHUCIIOTHI,
MUPUJIOKCHHA U puOoQIaBUHA, T. K. OHU Pa3pyIIAIOTCs Ha CBETY.

Takune noOaBKHM, KaK APOKIKEBOW IKCTPAKT, JPOXIKEBOW aBTOJIH-
3aT, KyKypYy3HbId 3KCTPaKT, SIBIAIOTCS MPUMEPAMH CMECE MHOTHX
(GhakTOpOB poCTa, MOITOMY UX MPUMEHSIOT, KOTAa KYJIbTypa HYKIaeT-
Csl B HECKOJIBKHMX (pakTopax pocTa WiM Korja moTpeOHoCcTH B (haKkTo-
pax pocTa J0CTOBEPHO HE U3BECTHBI.

Kpome ucTouyHukoB yriepona, a3ota u (hakToOpoB poCTa, MUKPO-
OpraHu3Mbl M KJIETKH HYXXIalTCs B cepe, dhochope u psge Apyrux
3JIEMEHTOB. Bce OHM TOJIKHBI COAEPKATHCS B JOCTYITHOM JIJIsl KYJIBTYP
dbopme. Kak npaBuio, 10CTaTOYHO BHECTH ITH IJIEMEHTHI B BUJE MHU-
HepalbHBIX cojied. [loaToMy Tak Ha3bIBaeMbId «MHUHEPAIbHBIA (HOH
cpea Juisl KyJIbTUBUPOBAHUS PA3IMUHBIX BUJOB MOXKET OBITh CXOJHBIM
10 COCTaBYy.

B wactHOCTH, TOTPEOHOCTH KYyJBTYP B CEpPE YAOBIETBOPSIOT
3a cUeT Cyib(aToB, HECMOTPSA Ha TO YTO B KJIETKAaX cepa HaXOIUTCA
B BOCCTaHOBJICHHOU (popme B BUAE CYIb(PrUApUIbHBIX TpyI. Penkue
BHUJIbl HYKJAIOTCSI B BOCCTAHOBIIEHHOM cepe. B 3Tux cinydasx B kaue-
CTBE MUHEPAIIbHOTO MCTOYHUKA CEPBI Yallle BCErO BHOCAT CYJIb(UI
Hatpus Na,S, a opraHn4eckoro — aMHUHOKHUCIIOTY IIUCTEHH.

[TorpedbHOCTH OpraHu3MoB B (ocdope odecreunBarOTCs BHECEHU-
em couieit pochopHOI KUCIOTHI. J[pyrue 35eMeHThl, BKIIIoYasi Bce He0O-
XOJAMMBIC METAJUIbI, KJICTKH TOJIyYaroT B BHJIC KATHOHOB MJIM \ aHHOHOB
HEOopraHuveckux coseil. s uzberanusi BbINAJAEHUS OCaKa B PE3yJib-
TaTe 00pa3oBaHMsI HEPACTBOPUMBIX KOMIUIEKCOB (hoc(haToB ¢ HEKOTO-
pPBIMH KaTHOHAMH, B TEPBYIO OYepelb C KEJIC30M U KaJblUeM, PEKO-
MeHayertcst 100aBisaTh B cpeay ot 0,001 mo 1 r/n stunenaguaMuHTETpa-
arnierata (9/ITA), koMIIIEeKCOOOPa3yIOIIETO COCIUHEHUSI, KOTOPOE TIO-
CTETIICHHO OT/JA€T B PACTBOP KaTHOHBI IO MEPE JUCCOIHAITIH.

K, Mg, Ca u Fe tpebyrorcst opranu3mMaM B OTHOCHTEIIBHO 0O0JIb-
IITUX KOJUYECTBaX, MO3TOMY MX BKJIFOYAIOT B OCHOBHOM COCTaB CPEIbI.
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Hpyrue metamne: Mn, Mo, Zn, Cu u CoO — HeoOX0oauMBI B Clie-
noBbIX KonuyecTtBax (1 Mxkr — 1 mr Ha | 1), UX BHOCAT B CUHTETHYE-
CKHE CpeJlbl B BHUJE KOHIEHTPUPOBAHHOTO PACTBOPA MHUKPOIJIEMEH-
TOB B KoauyecTBe 1 mui/n. B HatypanbHbBIE CpeAbl CII0KHOTO COCTaBa
UX HE J0OaBJISAIOT, T. K. OHU a Priori TaM NMPUCYTCTBYIOT B CJICIOBBIX
KOJINYECTBAX.

[loMMMO HCTOYHHMKA YTIEPOJA, KaxkKaass KyJbTypa HYXKIaeTcs
B UCTOYHUKE dHepruu. [ns xemoopranoretepoTpodoB 3Ty (HYHKIHIO
BBITIOJTHAIOT T€ K€ OPraHUYECKHE BEIIECTBA, KOTOPHIE SIBIISIIOTCS UC-
TOYHUKOM SHepruu. [Ins xeMonuToTpodoB B KadeCTBE HMCTOYHHKA
SHEPTUM 00aBIAIOT HEOPTaHUYECKUE JTOHOPHI AJIEKTPOHOB B BHJC
BOCCTAHOBJICHHBIX WJIM HE JI0 KOHIIA OKMCJIICHHBIX COCJIUHEHUHN Cepbl
(H,S, s, 82032_, 8032_), azota (NH,", NO,"), MoIeKynsIpHOTro BOMO-
poaa H; win Fe". KynsTypsl ¢hoTOTpo(OB BBIpalIMBAIOT MPHU €CTE-
CTBEHHOM HJIM UCKYCCTBEHHOM OCBEIIICHUH.

J/labopamopHoe 3aHsamue 1

Coc)epofcaHue. CTepI/IHI/IBaHI/IH MMATATCJIbHBIX CPpC, HHCTPYMCHTOB
" IIOCY IbI.

X00 pabomul

1.03HakOMUTBCSI ¢ pabOTONM aBTOKJIABA, CYLIMJIBHOrO Iikada
U GUIBTPOB JJIsI XOJIOIHOM CTEPUITU3ALIMH.

2. 3apucoBaTh CXeMy YCTPONCTBA aBTOKJIABA.

3. O3HAaKOMHTBCS C )KYPHAJIOM PETHCTPALMK pabOThI CTEpUIN3a-
Topa (MIPUIOKEHHUE).

4. IIoaroToBUTh K CTEpUIIM3AILMU  MSCO-TIENTOHHBIA OyJbOH
(MIIB) B mpobupkax (mo 10 mur).

1. 5. IToAroToBUTH K CTEpUIM3AIMY BOAY B mpodupkax (mo 10 mu).

6. [logroroButh kK crepunuzaruu damku lletpu, mmarenu Jpu-
rajibckoro, munetkn Ha 0,1-0,2; 1-2 u 10 M.

/. IIpuroToBUTH BaTHBIE TPOOKHU K MPOOUPKAM.

Mamepuanvt u 0bopyodoseanue: THNETKU, TPALyUPOBAHHBIE Pa3-
Hele; yamku [letpu, mmarenu puranbckoro, mpoOupku Ouonoruye-
CKH€, HOXKHUIIBI, MTpenapoBajgbHas Uria, eMKOCTH sl TPOOUPOK, Ba-
Ta, MapJis, HUTKK Oenbie, Oymara; cyxoit MIIb, Bechl.

llemoncmpayus: aBTOKJIaB, CYIIWJIbHBIM IIKad, ycCTaHOBKA
IU1sl MeMOpaHHOTO (PUIIBTPOBAHUS.
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Bonpocwit 00 o6¢cyncdenusn

1. [IpUHIIMIIBI OpraHU3alyu AEATEIbHOCTH MUKPOOHUOIOTUUECKOM
J1a00paToOpHUH.

2. Texnuka 6e30macHOi paboThl B MUKPOOMOJIOTHYECKOM J1abopa-
TOPHH.

3. [IpaBuia acenTuky, Ae3MHPEKITUN U CTEPUITH3AIINH.

Tema 2. MeToab! onnpeaeneHUsA COCTABISIOIENX
MaTepHaJIbHOTO 0Aa/IaHCA KJI€TOYHBIX KY/IbBTYP

2.1. OnpedeneHue yucaa ncuzHecnocobHwvix 6akmeputi
KyJbmypalbHbIMU Memodamu

Jls onipesieNieHus yrciia >KM3HECITOCOOHBIX KJIETOK B KOHIICHTPU-
POBAHHBIX CYCIIEH3USIX MCIOJb3YIOT METO/IbI IOCEBA HA IUIOTHBIC MMU-
TaresibHble cpeapl B yamku [letpu. Jljis 3TOoro cHauvana roTtoBsST psll
MpEeACIbHBIX JECITUKPATHBIX Pa3BEACHUM W3 HCXOJHOW KYJIBTYPHI,
UCIIONIB3YSl MPOOUPKHU, 3aMOTHEHHBIE 9 MJI CTEpUIIBHOW BOJOMPOBO/I-
HOW BoJbI WK (u3uoaoruueckoro pacrsopa (0,5 % NaCl), umu doc-
datHoro Oydepa, a Takke HOBYIO CTEPWIbHYIO THUIETKY Ha 1 M
IIpU IPUTOTOBJIEHUH KaXKJIOrO O4YepelnHOro pasBenecHus. [lanee
U3 TpEeX MOCJHEAHUX PA3BEACHUN JENAl0T IMOCEB HHOKYJSATa OJHUM
U3 OMKMCAHHBIX HUYKE METOJIOB.

Memoo noeepxnocmmnozo noceea. Ha TIOBEPXHOCTb IUIOTHOMN
cpeapl BHOCAT 1o 0,05—-0,1 M MHOKYJATa, KOTOPBIM 3aTEM pacupeme-
JISIFOT 1O TTOBEPXHOCTH MUTATENIBHOW cpefibl minareieM Jpuraibckoro
C IOMOIIIbIO KPYTOBBIX JIBUKEHUM.

Memoo 2nydunnozo noceea:. CHaudalla B TyCThIE CTEPHUJIbHbBIC
yarmku [letpu BHOCAT 10 1 MJI MHOKYJISITA, KOTOPBIM 3aT€M 3aJIMBaIOT
20 mn pacriaBIeHHOM U oxJaxaeHHoil 10 40—45 °C arapu3oBaHHOU
nUATaTeNbHON cpenoi. KpyroBeiMu nBukeHusmMu 4damku lletpu, me-
peMenaeMoi Mo MOBEPXHOCTU paboyero crojia, MepeMelnBaloT CO-
JEPKUMOE U OCTABJISIIOT JI0 MOJTHOTO 3aCThIBAHUSA arapa.

Memoo 060iitn020 azapa NPUMEHAIOT B TEX CIy4asix, KOraa KyJib-
Typa OCOOCHHO YYBCTBUTEJbHA K OTCYTCTBHIO MCTOYHHMKOB IHUTAHMS.
B sToM BapuanTe cHauana B yaimiku [leTpu 3a1uBarOT MOJIOBUHY CPEIb
(10 mm), mocnie e€ 3acThIBAaHUSI 3aCEBAIOT KYJIbTYPY MOBEPXHOCTHHIM
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criocoOoM (CM. BBIIIE), @ 3aT€M TOCEB 3aJMBAIOT BTOPOM MOJOBHUHOM
paciiaBieHHOW W oxJaxaeHHon 110 40—45 °C arapu3oBaHHOM CpPEJbI,
pacrpenensisi Cpeay Mo MOBEPXHOCTH IEPBOro CJOS MyTeM IepeMelrie-
HUs amky [leTpu KpyroBbIMH IBUKEHUSIMH IO IOBEPXHOCTH CTOJIA.

Yuem pezyromamos uameunozo nocega. 11o1cunThIBalOT YUCIIO
KOJIOHMM Ha Ka)JIOM Yalllke U 3aHOCIT B MPOTOKOA (Tadmn. 2), rae Ny
1 Ny — YKCJIO KOJOHUM, BEIPOCHIMX HA JABYX YalllKax, 3aCEIHHBIX Ia-
paJlJIeIbHO U3 OJTHOTO Pa3BEACHUS.

Tabnuma 2
IIpomokon yuema uucna kononuii na wawxax Ilempu (n;)
PasBencHme MIIA n
1:10 (10°%) Ny
Nz
1:100 (10°) Ny
ny
1:1000 (10°%) Ny
ny

KoJsioHnn 0OBIYHO YYUTBHIBAIOT B T€X Pa3BEACHUSX, I[JI€ UX BbIpac-
TaeT He MeHee 20. Eciii KOJIOHUH CIIMIIKOM MHOTO U CIIeNIaTh MEPEceB
HEJb351, TO MOACYET BEAYT CIAEAYOLIIUM 00pa3oMm:

1) mensaT MOBEPXHOCTH YAIIKH HAa CEKTOPHI (B 3aBUCUMOCTH OT Ty-
CTOTBI KOJIOHUU OT 16 10 64 CeKTOPORB), MOACUYUTHIBAIOT KOJIMYECTBO
KOJIOHUW B OJJHOM CEKTOPE M MEPECUUTHIBAIOT HA BCIO MOBEPXHOCTH
arapoBOM IUIACTUHBL;

2) B OyMaxHOM (priIbTpe pa3MepoM ¢ YaliKy BBIPE3aloT KBajpa-
THK TJIOIIAaAbI0 1 cM” ¥ TOACYUTHIBAIOT YMCIIO KOJIOHUM B HECKOIBKUX
TaKuX KBaJpaTUKax, nepemenias GuibTp Mo BCE MOBEPXHOCTH Yall-
KH. 3aTEM MOACUYUTHIBAIOT CPEHEE KOJUYECTBO B OJHOM KBaJIpAaTHKE
Y TIEPEBOJISIT HA IJIONIaAb arapoBOM MJIACTHUHBI.

[locne 3amonHeHust mpoTokoia (Tadia. 2) aHAIM3UPYIOT KauecTBO
nocesa. [Ipyu npaBUIBLHO MPOU3BEIECHHOM TOCEBE C YBEJIMUYEHUEM pas-
BEJICHUS YMCJIO BBIPOCHIMX KOJIOHWM JIOJKHO YMEHBIIAThCSI HE MEHEE
4eM B 3 pa3a MEXKJy COCEIHHMMH pa3BeleHHsIMU. Ecim 3Ta 3akoHOMEp-
HOCTh MMEET MECTO, TO JUIS pacyeTa yucia reTepoTpodHBIX MUKPOOP-
TaHU3MOB COOTBETCTBYIOIIEH IPYIIIIBI CIEIYET BHIOpATh TO pa3BEICHHUE,
u3 kotoporo Ha yamike [letpu Beipocio ot 100 go 300 KosioHUH.
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2
Jlanee ¢ MOMOIIBIO KPUTEPHS Y~ ONMPEIACSIOT BO3MOKHOCTh YCpe/I-
HEHUS pe3ynbTaToB. J{Jisl 3TOTO 3aMOJHSAIOT CTATUCTHYECKYIO TabI. 3.

Ta6muma 3
Buviuucnenue cpeonezo keaopamuuno2o OMKI0OHEHUA ;/‘
— — —\ 2
Ny
n,
o —\ 2
CymMa KBaJpaTUYHBIX OTKJIOHCHUM ) (ni — n)

. .2
C moMoIIbI0 TTOTYYCHHBIX 3HAYCHUN PACCUNTHIBAIOT KPUTEPHUH
o ¢hopmyiie:

2 (ni _5)2 (2.1)

rae N sSBIAETCS CpeaHUM apu(PpMETUUECKUM pe3yJbTaToB ABYX IIO-
BTOpHOCTEH (CM. IpuMep B TaOIIL. 4).

3HAueHHE BENWYMH Y° HAXOOAT B CTATHCTHYECKHX TaOIHLaXx.
B ciiyyae nByKpaTHOM MOBTOPHOCTU CIEAYET BOCIOJIB30BAThCS Be-
JUYUHAMH, PACCUMTAHHBIMU JJIsl YUCJIa CTENeHeH cBOOOIRI (0), paB-
Horo 1 (o =i — 1, rme | — yuciao moBTOpHOCTEH). M3 TabauUIh! clie-
nyeT, uyTo npu 5 %-M ypoBHE BEpPOSTHOCTH paziinuue OyleT 3Ha4u-
MBIM NPH XZ He MeHee 3,841.

Tabnuma 4
Ipumep onpeodenenusn ){2
_ — —\ 2
ni n n;, —n (ni - 1’1)
201 192 9 81
183 192 -9 81
CyMma KBaJgpaTUYHBIX OTKJIOHEHUM 162

B manHoM mpumepe xz = 162/192 = 0,844, uro menbie 3,841.
CrenoBaTtenbHO, pPa3IMuMsl MEXKJIY IOBTOPHBIMH OIIPENACICHUSIMU
HE 3HAYMMBI U PE3yJIbTaThl MOKHO YCPEIHSTb.
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Ecnu Xz > 3,841, To paznuuusi MEXAy MMOBTOPHBIMH OIPEICICHHU-
SIMU 3HAYUMBI U YCPEAHATH PE3YJIbTAThl HEIb3S.

Torma o COBOKYNMHOCTH MPU3HAKOB CJIETYET BLIOpATH OJHY Yalll-
Ky [letpu, rae yuciao KoJIOHMM AacT OOIIMKA pe3ysbTaT C HAUMEHbIIIEH
OLIMOKOIA.

[lepecyeT cpeaHero 4yucia BBIPOCIIMX KOJOHUM (1) HA YUCIICH-
HOCTb OakTepuit cooTBercTBYtoMIer rpynmbl (N) npousBoasT, ucxos
U3 TPEANOJIONKEHUS, YTO OJHOM KOJOHMEOOpa3yroliel eIuHuIeh
(KOE) sBasiercst otnenpHas MUKpOOHas KieTka. [ 3TOTro MCIosib-

3YIOT popMyIy:

n-r
N= — [KOE/w], (2.2)

rie N — cpeaHee 4YMciIo KOJOHWMM Ha yamkax [lerpu, 3acesHHBIX
13 OJIHOTO pa3BeaeHus, I — KodbhPUIMEHT pa3BeleHus, V — 00beM
WHOKYJISATA (M).

OnTuManbHBIM pa3BeACHUEM CUMTACTCS TO, IIPH IIOCEBE M3 KOTOPO-
ro BeIpactaer okojio 300 kononuit Ha oxHou wamike [10]. Ecmu
C YBEJIMYEHUEM PA3BEJICHUSI KOJMYECTBO KOJOHUHA 3aKOHOMEPHO
ymenblnaetcs, To KOE aeiicTBuTebHO NMpeCcTaBICHO OJHOM KIETKOM U
JUISL pacyeTa YHMCIASHHOCTH MOYKHO HCITOJIh30BaTh TO pa3BeACHUE, KOTO-
poe naeT MakcuMalibHoe 3HaueHue N. Eciu aTa 3aKkoHOMEpPHOCTh Hapy-
1aeTCsl, HY>KHO JIOTHYECKHUM ITyTEeM YCTAaHOBUTH MPUYUHY (HECTEPHIIb-
HOCTh TIOCEBA, arperMPOBAHHOCTh OAKTEPUOTUIAHKTOHA U T. I1.) U B3SITh
TO 3HaYEHHE, KOTOPOE JIaeT HanboJiee peabHyIO BEIIMUUHY.

2.2. OnpedeneHue obwelti HucaieHHocmu 6akmeputi
Memo9doM NPpAMO20 ciema
no Bunozpadckomy — bpudy

Ilpuzomoenenue npenapama. Ha npenBaputebHO 00€3KUPEH-
HOM (JIy4llle CTEPUIBHOM) MPEAMETHOM CTEKJe napadUuHOBBIM CTEK-
norpadoM (KapaHaalioM MO CTEKITY) PUCYIOT 2 KBaApaTHKa pasMepoM
15%15 mm, ucnonn3ys Tpadaper.

CrepwibHor nunetkord Ha 0,1 MIT HAHOCAT BHYTPh KaXJOrO KBal-
paTvka MUHUMAJIbHYIO KarTtio PUKCUPOBAHHOTO 00beMa. MUKpOOHOII0-
TUYECKOU TIETIIEU, TPOCTEPUIUZ0BAHHON ITPOKAIMBAHUEM U OXJIAXK]ICH-
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HOU B paboyeil 30He MIaMEHHU TOPEJIKH, PACIIPENCTSIOT KXY KaIlIio
10 BCEW TUIOMIAAN KBaJapaTKa. Ma3ok BhICYIIIMBAKOT HA BO3IYXE.

Jlanee B OUH U3 KBAJPATUKOB MOMEIIAIOT BTOPYIO Karuio (HUK-
CUPOBAHHOTO 00BbEMA, MOBTOPHUB BCIO MPOLIEAYPY AO MOJHOTO BBICHI-
XaHUs Ipenapara.

3aTeM npenapar GUKCUPYIOT B INIAMEHHU TOPEJIKH M OKpaIlUBAIOT
dbykcuHOM B TeueHue 1—3 MUH, TIOCJIE€ YeTr0 MPOMBIBAIOT AUCTUILIUPO-
BaHHOW BOJIOM M MPOCYIIMBAIOT MEXKIY KyCOUKaMH (pUIBTPOBATBHOM
oymaru. [Ipenapat roToB jjisi MUKPOCKOITUPOBAHUS.

Ilpamoit cuem. Jlanee ¢ TOMOIIBIO CETOUKU ['aK€HKO, BCTaBIICH-
HOU B OKYJISIp, TOACUYUTHIBAIOT YUCJIO OAKTEpUAIbHBIX KJIETOK B KaX-
JIOM U3 JIBYX MpEnapaToB, CACIAHHBIX HA OJHOM IPEIMETHOM CTEKJIE.
Pe3ynbTaThl 3aHOCAT B MPOTOKOJI (TadI. 5).

Tabnuua 5
Pe3ynomamot npamozo cuema d6axmepuii
Ne ni/nn Ko0:1-B0O MUKPOOHBIX KJIETOK (N;)
TI0JIST 3pEHUS Kpaapar 1 (Vi=...) Kpagpar 2 (V,=...)
1 nq Ny
2 N, No
z n, n,
UTtoro: >, 2N

MukpockonMpoBaHUE MPOBOJIAT MPU MAKCUMAIbHOM YBEIIMYEHUH,
WCIIOJIb3Ys MAacCiIsHyl0 MMMEPCHUIO M CHHHUM CBETODWIBTp sl OoJiee
KOHTPACTHOM BUAMMOCTH KJIETOK. J[Jis MpsMOro cuera MUKPOOHBIX KJle-
TOK BCTaBJISIIOT B OKYJISIP MUKPOCKOIIA CETOUKY [ 'aeHKo, 9 MaJeHbKUX
KBaJPaTUKOB KOTOPOH OOBIYHO COCTABJISIOT MOJIE 3PEHHUS.

Ha npaBuUiibHO NMPUTOTOBJICHHBIX Ipenaparax MUKPOOPTaHU3MBI
PaBHOMEPHO pacmlpe/ie/ieHbl 110 MTOBEPXHOCTH, U B TOJI€ 3pEHUs] HaXo-
IUATCST 0KOJIO 50 MUKPOOHBIX KJIETOK, IMOTOMY OOBIYHO MPOCMaTpHU-
BaroT 15-20 moJeli 3peHusi, ¢ TeM 4TOObI CyMMa MOJACYMTAHHBIX MUK-
poopranu3MoB coctasiisia He MeHee 1 000. Eciau MUKpOOHBIX KJIETOK
CIIMIIIKOM MHOT'O WUIM CJHIIIKOM MAaJIO, TO M3MEHSIIOT 00heM aHaJIHN3HU-
pyemMoro o0pasiia BOJbI.

[Ipr HEBO3MOKHOCTH TepeeiaaTh npenaparbl 00beM aHAIM3HUPY-
€MBbIX O00pa3lOoB HCXOJHOM BOJABI CJIEAYyET BapbUPOBaTh Cpa3y
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IIpU TIEPBOHAYAILHOM  MPUTOTOBJICHHMM HECKOJBKHX IIpPErapaToB
U3 OJTHOU MPOOBI BOBI.

[Ipy HEpaBHOMEPHOM paclpeieICHUU MUKPOOPTaHU3MOB yCThIE
nonst 3peHus (N = 0) Takyke BHOCAT B MPOTOKOA (Tabi. 5), ormeyas
HYJIEM OTCYTCTBHE MUKPOOHBIX KIJIETOK.

Bwvtuucnenua. O6uryro uyncneHHoCTh O0akTepuil (Nygy ) A7 Kax-
noit mosTopHocTH (N;) paccuutsiBaroT 1o dpopmysie:

N Sam

o1l KJI/MJT
00111 7-5-V [ ]1

(2.3)

rae S — o01as mioma b OKPalIeHHOTO Ha (DMIIBTPE MJIU CTEKJIE Tpe-
mapara (MM°), YN — CyMMa [OACYMTAHHBIX 110 MHKPOCKOIIOM MHK-
POOHBIX KJIETOK, Z — KOJWYECTBO MPOCMOTPEHHBIX TOJIEH 3peHus,
S — IUIOLIAAb OJHOIO MOJIS 3PCHUS (MMZ), V — 00BeM oOpasiia BOIbI,
3aTpAavyeHHbIN HA IPUTOTOBJICHUE OKPAIIEHHOr0 IIpenapara (Mi).

[lnomans OJHOTO KBajgpaTHKa CETOYKHM ['aXXEHKO OlIEHUBAIOT,
OTpEEsisl pa3MEP €ro CTOPOHBI C MOMOIIBIO O0OBEKT-MUKPOMETPA, KO-
TOPBIM MOMEIIAIOT BMECTO Ipernapara Ha MPEAMETHBIN CTOJUK, UMes
B BHJly, YTO MUHHUMAJIbHOE JEJeHHE ero JuHenku cocrasisier 0,005
win 0,01 MM (yTOUHSIETCS TT0 MAPKUPOBKE OOBEKT-MUKPOMETPA).

[Ipu ycpenHeHuun 3HaYeHUN OOIIEH YUCICHHOCTH OaKTepwii, mo-
JYYEHHBIX B Pa3HbIX MOBTOPHOCTSX, ONPEIEIAIOT 3HAUMMOCTh pa3Jiu-
YU T10 XZ (Taba. 3) m cumTaroT, 4YTo BeJMYMHA NGy €CTh CIydalHas
BEIIMYMHA, KOTOpas MOAYMHSETCA, KaK SMIUPHUYECKH YCTaHOBIIEHO,
HOpMallbHOMY pacmpeaenenuto Ilyaccona. B atom ciyuae cpennee

KBaJ[paTUYHOE OTKJIOHEHHE (C) paBHO VN , MO3TOMY JOBEPHUTEIbHbBIN
uHTepBal Mg BeMUuuHbl Nyg,, Haxoautca no ¢opmyie N+ aVN,

rae o — Ko3((UIMEHT, 3aBUCSIINNA OT BHIOPAHHOTO 3HAYEHUS JOBE-
PUTEIBHON BEPOSTHOCTH (0L =2 MpU BEpPOSTHOCTH, paBHOU 0,95,
U TPEXKPATHOU MOBTOPHOCTH).

Onpeodenenue ouomaccol MUKpoop2anu3mos. buomaccy Mukpo-
opranu3MoB (B) HaxoaaT Ha OCHOBaHHMM OOIIEH YMCIECHHOCTH OaKTe-

puit (Nogy, ) 10 popmye:
B=N-v-p-f [r/mr], (2.4)

rae Nyg, — YUCIECHHOCTh OaKTepUOIIIaHKTOHA (KJI/MIT), V — BBIYHUC-
JICHHBIN U3 U3MEpPEeHUN 00bEM OJIHOM KJIETKHU (B CpeaHEM JJIs BOJHBIX
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Oaktepuii paBHbIH 0,5 MKM°), P — TUIOTHOCTH CHIPOM OaKTepuaIbHOU
maccsl (~ 1 r/em®) u f — dakrop ycsixanus kietox (= 1,6).

Jlns BBIYKCIIEHUS HEOOXOIUMO €IMHHUIIBI 00beMa YHU(PHUIIUPO-
BAaTh U BBIPA3UThH B cm® (mu1). UTOOBI M30aBUTHCSI OT OTPHUIIATEIBHBIX
CTENEHEeN I/MJI IEPEBOSAT B MKI/MJI HJIU MI/JI.

s onpenenenus cyxoi maccel (B.) B BECOBBIX €IUHHUIIAX CO-
Jep>KaHusl yriepoia UCXOAT U3 TOro, YTO CyXO€ BEIIEeCTBO B OaKTe-
pUaNbHBIX KJeTKax coctabisieT 15% (85% — Bogxa). Conepxanue yr-
JepoJa B CYXOM BeIIeCTBE OakTepuil 00OOIIEHHO IMPHUPABHUBAIOT K
50%. Torga pacuer npuHUMAET BU;

B, =B-0,15-0,5 [mMxr C/ma, mr C/m], (2.5)

Ha npakTtuke, eciiv Ha TIpernapaTe MMeeTCsl HECKOJIbKO THUIIOB OaK-
TEpUATBHBIX KJIETOK, Pa3W4YHBIX MO (QopMe W pazMepam, MOACUYET
CJIeIyeT BECTH Pa3ACNIbHO JJIA KaKJI0ro MOpQOTHINA WU BBIUUCIATH
cpennue pazmepsl kiretok (Kombutos, 2008).

2.3. Onpedenenue 6uomaccowi
no onmu4eckoi NJ1I0MHOCMU KJ1eINOYHOU KyabInypbl

M3mepeHue CBETOpacCesHHs] CYCHEH3MEW KIIETOK ITO3BOJIAET
MTHOBEHHO HM3MEPUTh OMOMAcCy, YTO BO BTOpPOM MOJOBHHE XX B.
ONPENIETUIO MPOrpecc B M3YYEHUHM MATEMAaTHUUYECKUX 3aKOHOMEPHO-
CTEH pocTa MUKPOOHBIX M KIJIETOYHBIX KYJBTYp, a TAaKKE€ B pa3BUTUU
onotexHosioruidi. CyCreH3un OpraHu3MOB PACCEUBAIOT CBET U KaXKYT-
Csl MyTHBIMH, €CJIM MOKa3aTelb MPEJIOMIICHHS] OpraHu3Ma OTINYaeTCs
OT TIOKa3aTelsl MpeaoMJeHusl cpelpl. BuauMas MyTHOCTh HauMHAET
MPOSIBIIATBCS, KOT/A INIOTHOCTD Gaktepuii nocturaer 10° ex/mi (Ilepr,
1973). MyTHOCTh MOKHO H3MEpPSTh, OMPEACIss JIMOO KOJIUYECTBO
CBETa, MPOIICIIIETO Yepe3 CyCleH3uto (adcopOnumomMeTpusi), JIM0O KO-
JMYECTBO CBETA, PACCESIHHOr0 cycneHsueil (Hedenomerpusi). Meton
CBETOpACCESTHUS IPUMEHUM K CYCIICH3USIM OaKTEepUi, TpOxOKeH, crop
U KJIETOK MJIEKOMTUTAOIINX.

Ha creneHb MyTHOCTH CYCNI€H3UMM OPraHU3MOB MOXKET OKa3bIBaTh
BJIMSTHUE ENbIN Psii PUBNYECKUX M OMOJOTHYECKUX (PaKTOpOB, U3 KO-
TOPBIX HE BCe MojjaaroTcs ydety. Ilpu abcopOumroMeTpun KOHIIEHTpa-
U] OPraHU3MOB X, JJTHHA CBETOBOTO MyTH |, MHTEHCUBHOCTH Ta aro1e-
ro lp u mpomemiero Iy cBeTa HaAXOAATCS B CIECAYIOIIMX OTHOIICHHUSAX:
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log (Ip/ 1) =4 - x -1, (2.6)

rne A — BeJIWYMHA TIOCTOSHHAS TPHU HEOOJBIIMX KOHIICHTPAIUIX
OakTepuii, HO MpU OOJBIIMX HAYMHAET YBEIWYMBATHCS BCICACTBHE
BTOPUYHOTO PACCESIHHS, ITOCKOJIbKY CBET HaTaJIKMBAacTCs OoJiee deM
Ha ojxHy vactuity. 3HadeHue 10g (lp / l;) Ha3pIBarOT ONTHYECKOH IJIOT-
HOCTBIO, WJIU DKCTUHKIIUEH.

Jliis HedeToMeTpHUH CITPABEIIIMBO CIISAYIONICEe YPaBHCHHE:

log (Ig/ ) =-B - x -1, (2.7)

rjie | — MHTEeHCUBHOCTH PAaCCEIHHOTO CBETA, & B — KOHCTAHTA.

CreneHp 1 HaNpaBJIEHUE PACCESIHHOIO CBETA 3aBUCAT OT pa3Mepa
U (pOPMBI YaCTHUIIBI, TMHBI CBETOBOW BOJIHBI M PA3HUIIBI MEXKIY MOKa-
3aTeJSIMUA TIPEJIOMJICHUSI YaCTHUI[ U CPEJAbl. DTU BIMUSHUS BBIPAXKAIOT
3akonbl [Tayamia (Powell, 1963):

1) oO1ee KOIUYECTBO PACCESIHHOT'O CBETa BO3PAcTaeT C yBeJInde-
HUEM OTHOIIICHUS pa3Mepa YacTHll K JJIMHE CBETOBOM BOJIHBIL;

2) ob1mee KOTUIECTBO PACCESHHOTO CBETa TeM OOJIbIIe, YeM 0O0JTb-
1€ pa3Inuue MEXIY MOKa3aTeJIMU MPEIOMIICHUS YACTHUIL U CPEJIbI.

CoriacHo MepBOMY 3aKOHY CJEAYET BhIOMpAaTh CBET C HAMMEHb-
meil JuHOM BOHBL. OJHAKO OOBIYHO HCIOJIB3YIOT 3€JICHBIA CBET
C IJIMHOW BOJHBI HE MeHee 540 HM, MOCKOJIbKY 00Jiee KOPOTKHE BOJI-
HBbI MOT'YT BBI3bIBaTh U30BITOUHOE TOTJIONIEHHE cBeTa. O BIUSHUU I10-
Ka3arelsl NpeJIOMIICHUSI MOKHO CYJIUTh MO KOHTPACTHOCTH KOJOHUU
Ha IJIOTHBIX cpenax. MUKPOKOKKH, B YaCTHOCTH, 00Jie€ KOHTPACTHBI,
gem Azotobacter, T. k. oHU HMerOT 00Jiee BHICOKHIU TOKa3aTellb Mpe-
nomienus. Ha mokaszarenb mpeioMIIEHUSI MOTYT BJIUATH KOHIIEHTpa-
1Ys TBEPABIX YACTUIl U HAOYXaHHE KIJIETOK B TMIOTOHUYECKOU cpelie,
MO3TOMY PEKOMEHYETCs JeiaTh MOMpaBKy Ha MoKa3aTelb mpesioMe-
HUS U CIEIUTH 32 TEM, UTOObI OCMOTHYECKOE JaBJICHUE T00aBiIsieMOn
KUJIKOCTU OBLUIO paBHO TOHWYHOCTH cycneH3uu. Jljisi mpenoTBparie-
HUS U3MEHEHUS ONTUYECKOW TIJIOTHOCTH CYCIICH3UWM NMPU U3MEHEHUU
TOHUYHOCTH CPEAbl B KJIETOUYHYIO CYCIIEH3HIO J100aBIISIIOT TOKCUYHOE
COeMHEeHHE, HanpuMep pacTBop dopmanmaa (1 %).

30



2.4. Onpedenenue konuuecmea
Op2aHU4eCcKo20 gewecmaea
Memodom 6uxpomamHozo okucaeHus

KoHuentpanuu oprannueckux BemectB (OB), pactBopuMbix u
B3BEIIECHHBIX, MOKHO OINPEACNISITh METOAOM OMXPOMATHOTO OKHUCIICHHS.
Jis atoro k 1,6 M1 uccieryemMoi >KUaKOCTH J00aBIsIOT 2,4 MIT CepHO-
XpoMoBo# cMecH, coctosmei u3 0,2 1 pactBopa K,Cr,0O; 1 KOHIIEHTpH-
poBanHoit H,SO,4 B cootHomienuu 1:5 no oobemy. Ilocne nepemeninpa-
HUS Ha BOPTEKCE CMECh BbLACPKHUBAKOT B TepmocTare mpu 140 °C B te-
yeHue 20 MUHYT. 3aT€M CMECh OXJIAXKIAIOT U UBMEPSIOT KOHLIEHTPAIUIO
Cr** pu 590 HM Ha CIIEKTPOMOTOMETPE HIIH KOTOPHMETPE.

KoHnentpauun motpedisiemoro cybcrpara u oOpasyromierocs
NPOAYKTa MOXHO OINPENENSATh B KyJIbTYpPadbHOM >KUJKOCTH IOCIIE
ocakJeHUs KJIETOK IeHTpudyrupopanuem mnpu 3000 g, ucnonb3ys
KaIMOpOBOYHbBIE TpaUKH, MOCTPOCHHBIE MO COOTBETCTBYIOIIUM Be-
miectBaM. J[o 1meHTpudyrupoBaHus HU3MEPSIOT CyMMY B3BEIIEHHBIX
(KJI€TOK) U pacTBOPUMBIX OPraHUYECKUX BEIIIECTB.

Konnentparuio B3BemenHoro OB GromMacchl HaXOmSIT 1O pa3HUIIE
U PacCUUTHIBAIOT C TOMOIIBI0 KAMOPOBOYHBIX KOd(hduimenToB. s
3TOTrO KOJIMYECTBO 3aTPAYEHHOIO Ha OKUCIIEHHUE OMXpomaTa KaauOpyroT
M0 CyXOM Macce KIIETOK CleayromuM oOpa3oMm. B mpenBapuTenbHbIX
OTBITaX MOJYYAIOT CYCHEH3UN OTMBITBIX KJIETOK Pa3IMYHON MIIOTHOCTH,
Hanpumep oT 15 go 1500 mr/n, u onpenensitoT B HUX KOHILEHTPALUIO
B3BEIIEHHBIX YaCTHI] OMXPOMATHBIM U BECOBBIMU METOJIAMHU.

JlabopamopHbie 3aHamus 2-3

Cooeporcanue. OnpenerneHue YUCICHHOCTH OakTepuil METOJI0M
IpsSIMOTO CY€Ta M KOCBEHHBIMU MeToJaMH noceBa Ha MIIA B vamiku
[letpu u HEDETOMETPUUECKHU.

Xo00 pabomut

1. MeTonoM MoceBa Ha arapu3OBaHHYIO IUTATEIbHYIO CpEIy
B 4. [lerpu omnpenenuts YMCIEHHOCTh JKHUBBIX KIETOK B CYCHEH3UU
MYy3€MHOU KYJIbTYphl OaKTEpHil, BBIIAHHOW MPENOJaBaTEIIEM.

2. B Toi1 e CyCleH3un OnpeeuTh OOy YUCIEHHOCTh OaKTe-
pUI METOJOM MPSIMOTO CYETA.
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3. U3MepuTh ONTHYECKYIO TIOTHOCTh UCXOJAHOM CYCIIEH3UU MHK-
POOPraHu3MOB U B €€ IByKPATHBIX Pa3BEICHUSIX.

4. PaccuuTtath ChHIPYIO UM CyXYyH OHMOMaccy, UCXOJsd U3 0OIiei
YUCJICHHOCTH OaKTEePUH.

5. IToctpounts kanudpoBounbiid rpaduk OIT(Ng,).

Mamepuanvt u obopyoosarue: PpeAMETHOE CTEKJIO0, MapaduHO-
BBIN CTEKJIOrpad, mokpoBHoe cTekio 18x18 mm (Tpadaper), nmunerka
[Tactepa; mpoOupku ¢ 9 M CTEpPUIBHOM BOJOMPOBOJAHON BObI, TH-
netku Ha 1 mui, munetku Ha 0,1-0,2 mi, 4. IleTpu ¢ arapu3oBaHHOU
CpenoH, IaTenn JpuraibCKoro; NuIeTka CTepuibHas Ha 5 MII, KO-
BETHI HA 5 MJI, CTAKAHYMK CO CTEPUIBHOU JTUCTUIIIIMPOBAHHON BOJOM.

Jlemonucmpayus: doromerp KDK-3—«30M3y», onpenencHue
KOE/mn na typounodmaoopumerpe «bruo TD.

Bonpocwbi 015 06¢cyxncdenus

1. ITpsiMbIe METOTIBI ONIPE/ICIICHNST YUCIACHHOCTH KJIIETOK B KYJIBTYPE.

2. KocBeHHBIE METO/IbI OTIPEICTICHUS YUCIEHHOCTH KIIETOK.

3. ®u3UYEeCKUe METOIBI ONpeIeTeHNS OMOMAaCCHI.

4. PacdeTHBIC METOIBI ONpEICTICHNS OOMACCHI.

5. [Ipunnun padotsl Typouaodroopumetpa «buo TDy.

6. MeToapl aHAIUTUYECKOWM XUMHHM B OMPEICICHUH COCTaBIISIO-
IIMX MaTePHAIIBHOTO OaJlaHCca KYJIbTYPHI.

Tema 3. MaremaTn4yeckve 3aKOHOMEPHOCTH
NePUOANUYIECKOTO POCTA KJI€TOYHBIX KY/JIBTYP

PocTt KJI€TOYHBIX KyJIbTYyp (CHHTE3 OHMOMACCHI) IPOUCXOJHT
B MIPOIECCE YTUIM3AIMK WUMU HCTOYHUKOB OWOTEHHBIX 3JIEMEHTOB
(KOHCTPYKTUBHBIA METa00JIM3M) U IHEPruM (IHEPreTUYeCKUil MeTa-
00JIU3M) U COMPOBOXKJIAETCS B CiIydyae a’pOOHBIX XEMOOPTaHOTETEPO-
TPOPHBIX OPraHU3MOB MOTPEOJECHUEM MOJIEKYJISIPHOTO KHUCIOPOa,
HEO0OXO0UMOTO JIJII OKHCJICHUS CyOCcTpaTa, M BBIJICICHUEM IIPOTYKTOB
ero noHoro (CO,) u/Uiu HEMOJHOTO OKMCICHHS.

Hanbonee mnonHoe omnucaHue MHUKPOOHOTO pOCTa JIOCTUTAETCs
C TIOMOIIBI0 MaTEMAaTHYECKUX MOJICNICH, T. K. OHH OTPakaroT IOCTY-
JUPYEMBIH MEXaHU3M IPOTEKaHUs IpoIiecca W MPEICKa3bIBAIOT €ro
muHaMuKy. OCHOBY WX BCETJla COCTaBIISIOT AMIIMPUYECKHUE TaHHBIE,
rpaduyueckoe n300paKeHNe KOTOPHIX COMPOBOXKIACTCS BHIUUCICHUEM
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BCEBO3MOXKHBIX KMHETUUECKUX M CTEXMOMETPHUUYECKHX TOKa3aTesew,
TaK Ha3bIBa€MBIX TapaMeTpoB pocTta. OCHOBHBIMHU 3KCIIEPUMEHTAIHHO
OmpeaeISIEMBIMH ITapaMeTpaMH SIBJISIOTCS YIeIbHAas CKOPOCTh POCTa
1, metabonmaeckuit () u akoHoMuuecKuit (Y) K03 HUITMEHTHI.

[Ton ymenpHO#M CKOPOCTBIO POCTa 4 MOHUMAIOT CKOPOCTh POCTa
€IMHMIIBI OMOMACCHI X

L= dx/dt - 1/x. (3.1)

Merabonuueckuit KO3)PUIUEHT (, WIH yACIbHYIO CKOPOCTh Me-
Ta00JIN3Ma, MOXKHO ONPEAEIUTh KaK YJEIbHYI0 CKOPOCTh JIFOOOTO
KJIFOYEBOT'0 META0O0IMYCKOTO0 Mpoliecca, HampuMep NoTpedieHus cyo-
cTpara S:

Qs = — ds/dt- 1/x. (3.2)

WupopMaTUBHBIM IIOKa3aTEIEM METa0OJIMYSCKONM aKTHBHOCTHU
MOJKET TaKXe CIY)KUTh MHTCHCHBHOCTH ABIXaHHUS, KOTOPYIO MOKHO
U3MEpATh 110 oOpa3zoBanuio 33 (¢):

qc = — dc/dt- 1/x. (3.3)

OxoHoMmHuueckuid KodpduimeHt Y cayxut mepoil sdhPexTuBHO-
CTH HCIIOJB30BaHUS MCTOYHHMKA yriiepoaa u sHepruu. OH ompenens-
€TCsl KaK BBIXOJT OMOMAacchl Ha €IUHUILY MOTPEOJIEHHOrOo CyOcTpara
(Yys) wim BeiiencHHoro CO, (Yy):

Yy = — dx/ds ~ — Ax/As. (3.4)

Y, = dx/dc ~ Ax/Ac. (3.5)

Conocrapienne ypaBHenuit (3.1), (3.2) u (3.4) wm (3.1), (3.3)
u (3.5) maer crneayromme COOTHOIICHUS:

Os = 1 Yus 1 Qe = pdl Yyc. (3.6)

PocT MUKpOOpraHnu3MoB, 0€3yCIOBHO 3aBUCUT OT (PU3UKO-XUMHUYE-
CKUX MapaMeTPOB CPeJibl, TAKUX Kak TemIiiepaTypa, pH, akTHBHOCTh BO-
nel, moHHas cuia pactBopa (Ilept, 1978; PaGotHoBa, IIpo3morona,
1979). Ognako ocHOBOIOMAralOMKM (HaKTOPOM SIBISIETCS TUMUTUPYIO-
Ui MUTaTeNbHBIN cyOcTpaTa, €ro MpUpo/ia U KOHIIEHTPAIHS B Cpe/Ie.

Kak mpaBuio, norpedieHue cyocTpata onpenesieTcsi KUHETUKON
neicTBUs (DEPMEHTATUBHBIX PEAKIUi, TPAHCIOKAIMU WIA aKTUBHOTO
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TpaHcniopTa. OHHM ONHUCHIBAOTCS ypaBHEHMEM Muxasnuca — MeHTeH,
[lo ananoruu 1151 MeTaboan4deckoro KodPUIeHTa MOKHO 3aIUCaTh:

gs = Qss/(Ks+ ), (3.7)

rae Qs — MakcuMajabHOE 3HAUeHHE (g, JocTuraeMoe mpu S >> K, a K
— KOHCTaHTa HACHIIMICHUS, paBHas TOW KOHILEHTpauuu cyOcTpara,
npu kotopoit s = 0,5 Ks. PeannbHo Q yn00HO M3MepATh 4epe3 Tak
HA3bIBAEMYI0 MOTCHIIMAIBHYIO JIBIXaTEIbHYI0 aKTUBHOCTbD, KaK Y/I€ib-
HOE JIbIXaHWE mociie A00aBieHUs M30bITKa JUMUTHUPYIOIIETO POCT
cyoctparta (3.3).

N3 ypaBHenuit (3.6) u (3.7) npu Y = const nmoaydaeM ypaBHEHHUE
Momno:

M= - SI(Ks + ), (3.8)

KOTOPOE OIUCHIBACT TUIICPOOIMICCKOE BO3PACTAHUE L/ IPU YBEITHUCHUN
S 110 HACHIIIAOIIEH KPUBOH OT () 10 MAKCHMAJIbHOTO 3HAYCHUS Liy,.

B MHOroumciaeHHBIX ONBITAX JOKa3aHo, YTo BenuunHa K mist on-
HOTO M TOTr'O K€ OpraHh3Ma BapbUPYET B 3aBHCHMOCTH OT IIPHPOIBI
cyoctpara. Tak, mus kumreuHnoit nanouku Escherichia coli ona n3me-
usercs or 0,034 mxmoins, mis tpunrtodana (Shehata, Marr, 1971)
10 100 mxmous, 11s ppykro3ssl (Jones-Mortimer, Kornberg, 1976).

WuterpupoBanue ypaBHenus (3.1) maer dopmyiy, KoTopas HC-
TIOJIB3YETCS JUIS ONpeeieHUs £ TPAaUISCKHM METOJAOM B JUHAMUKE
pocTa KyJIbTYypHI:

2= (Inx — Inxo) / (t — to). (3.9)

J/labopamoptble 3aHamus 4-5

Cooepacanue. OnipeIeuTh YACIbHYIO CKOPOCTh POCTa MY3€iHOIM
OaKkTepHaIbHON KyJIbTYphl HA ONIPEACICHHON MUTATENBHOM CpEJIE.

Xo00 pabomut

1. B kon0y, OCHaAIIEHHYIO0 MPOOOOTOOPHUKOM, MOCEITh KYJIbTYPY
OakTepuil Ha CBEXKYH MUTATEIIBHYIO CPEAy U MOCTaBUTh HA KadyajiaKy
C BOISIHOU OaHEH.

2. B nuHaMuKe MepuoguvecKoro pocra KyiabTypbl udmepsats Ol
CYCIIEH3MH 4epe3 Kaxkaple 1—2 Jaca 10 cTaOMIM3aliy moKa3aTens.
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3. B monynorapudmuueckux koopauHatax InOIll(t) mocrponth
KPUBYIO pOCTa MEPUOANIECKON KYIbTYPHI.

4. PaccunTaTh yACIBHYIO CKOPOCTh POCTa KYJIbTYpHI 4 Tpadude-
CKHM CIIOCOOOM.

5. CocTaBUTh CBOJHYIO TAOJMILy OMPEICIICHUS A HA Pa3HbIX MUTa-
TENBHBIX Cpefax Mo pe3yibTaraM padoThl Bcel moarpymmbl. Craenath
3aKJII0UeHrE 00 ONTUMAIBLHOU CpeJie AJIsl UCCIICIOBAaHHON KYJIBTYPBHI.

Mamepuanwt u 060pydosanue: konbda, OCHaIlIEHHAs! TPOOOOTOOPHHU-
koM (0,5-1,0 1), co cTepuIbHOM MUTATETHLHOM CPeIoi, CTEPUIIbHBIE TIPO-
oupku 17151 oroopa 1mpood, hotomerp KOK-3—+«30M3», cTakaHuuK ¢ auc-
TWLTUPOBAHHOM BOJIOM, MUIIETKU Ha 5 MJI, PUIbTpOBaibHas Oymara.

Jlemonucmpayus: doromerp KDK-3—«30M3y», Buzyanmuzamus
KpUBOM pocTa Ha TypOounodaroopumerpe «bruo TO.

Bonpocwbt 015 06¢cyxncdenus

1. KpuBas pocta nepuoiuuecKkoi KyJbTYpPHI.

2. Kunetndeckue mapameTpbl pocTa KyJIbTYp KIETOK.

3. MareMaTruecKkoe ONMCaHUE SKCIIOHEHIIMATIBLHOTO POCTa KYJIBTYP.

4. Y nenpHasi CKOPOCTb POCTa U METO/BI €€ OMPEACIICHUS.

5. 3aBUCUMOCTh YAEJIBHONH CKOPOCTHM POCTa OT KOHIIEHTpAallUH
U TIPUPOJIBI TUMUTUPYIOIETO CyOCTpaTa.

6. Bo3amoxxHocTH TypOua0har0opuMeTpa B KOJIMYECTBEHHBIX HC-
CJIeIOBAHUSIX MUKPOOHOTO pOCTa.

Tema 4. MeTogn4ecKue OCHOBBI
KY/IbTUBUPOBAaHUA KJI€TOK M TKAaHEU
BBICIIVX PaCT€HUM

4.1. TpeGoeaHuﬂ acenmuku npu esvinoJjiHeHuUu pa60m
no KyjsmueupoeaHur pacmumejibHblX 06sexmos
in vitro

Bce paboThl ¢ KJIETOYHBIMU KYJbTypaMu pacTeHHUil TpeOyloT co-
OJIFOICHUSL CTPOroM crepwjbHOCTH. CTEepUIM3allMM TOJBEPraeTcs
JaMUHAap-00KC, UHCTPYMEHTHI, IOCYAa, TUTATEIbHBIE CPE/IbI.

[TogrotoBka mMOMEIIEHUN MJIsI CTEPUIBHOM pPabOThI BKIIOYACT
THIATENIbHYI0 BIXHYI0 YOOpPKY M O0OpabOTKYy BCEX MOBEPXHOCTEU
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Ne3uHGUUIUPYIONIUMH CPEeICTBAaMU HE MeHee 2 pa3 B Mmecsll. Y 00pKy
HAYMHAIOT C CAMOT'0 JAJIbHETO yIJia U 3aKaHYMBalOT BbIxo10M. CHaya-
Ja MPOTUPAIOT TOTOJIOK U CTEHBI, 3aTEM IOBEPXHOCTH MeOeIn u 000-
pynoOBaHUs, B KOHIIE TIOJ. JJisi cTepuin3anuy MOMENIEHUN UCTIONb3Y-
10T yabTpaduoneToBoe odyuenne B Teuenue 0,5—2 qacos.

B namunap-60kcax acenThKa JOCTHTaeTcs Mojadyeil CTepUIIbHOTO
Bo3nyxa u Y®-nammnamu, 00€CICUMBAIOIIMMU CTEPUITU3AIUI0 BHYT-
peHHel noBepxHocTU. s paboThl B TaMuHap-O0KCE HAJEBAIOT CTE-
pUIIbHBIN xajat. HemocpeacTBeHHO mepesi padoToi MOBEPXHOCTH Jia-
MUHap-00kca u pyku obpadateiBatoT 70 %-M 3TaHOIOM.

[IpenBaputenbHas CTepUIN3aIusi HHCTPYMEHTOB (CKaJIbIIEIH, TTHH-
IIEThI, MUKPOOHOJIOTUYECKUE TIETIIM U T. J.) IPOBOJUTCSA CyXUM KapoM
B CymmibHOM 1mKady B Teuenue 2 4 mpu 140 °C. Meraminyeckue
NPEeIMEThl HEJb3s aBTOKJIABUPOBAThH, T. K. MOJ JACUCTBHEM Iapa OHU
PKaBEIOT | TymsTcs. B mporiecce paboThl Tiepest KaxkI0H MaHHUITYJISITHI-
€l MHCTPYMEHTBI CTEpUIIU3YIOT, TIoMmemas ux B (paphopoBbiil cTakaH
¢ 96 %-M ATHIIOBBIM CIUPTOM U O0KHUTas B TUIAMEHH CITUPTOBKH.

4.2. [Ipasuna npuzomosenenus numamenbHbvlx cped
01 KyJ1bMu8UpPOBAHUSA pACMUMENbHbIX KJI1eIMOoK
u mkKaHelt in vitro

[Ipu cobnroeHun yCIOBHIl CTEPUIIBHOCTH YCIIEX B KYJIbTHBUPO-
BAHUU PACTUTEJBHBIX KIETOK U TKAHEH OMNpeNeNsaeTcss MPexXAe BCEro
COCTaBOM NHUTATENIbHOM cpebl. B cocTaB mUTaTeNbHBIX Cpel BXOIUT
HECKOJIbKO OCHOBHBIX TIpyHI KOMIIOHEHTOB: MHUHEpPAJIbHBIE COJIU
(MaKkpo- ¥ MUKPORJIEMEHTHI), ICTOYHUKH YTJepoaa, BATAMUHBI, PETy-
JSTOPBI pOCTa, OpraHUYECKue J0OaBKH, arap-arap.

MuHnepaabHble coaM. OCHOBOM BCEX TMHUTATEIBHBIX Cpell
JUISl KYJIbTUBUPOBAHUSL PACTUTEIBHBIX SKCIUIAHTOB SIBIISIETCS CMECH
MUHEPAIbHBIX COJIEH. DJIEeMEHThI, HEOOXOAUMBIE B OTHOCUTEIHLHO
OONBIIMX KOJWYECTBaX, Ha3bIBAIOT Mmakpodremenmamu. N, P, K, Ca,
S, Mg, Fe. A30T BXoauT B COCTaB Cpebl B BUJE HUTPATOB, HUTPUTOB,
cosiet ammonus; ¢ochop — B Buze hocdaTos; cepa — B BUAC CYJIIb-
daroB. XKeme3o ncnonp3yercs B Buje xenatoB [FeO4 nmu Fe,O4 ¢ mo-
OaBJeHUEM ATUJIICHIUAMUHTETpayKcycHOU KucnoThl (DUATA) nnn eé
HatpueBoil conu Na,3/[TA (tpwion b)], uto obecneunBaeT AOCTYyM-
HOCTb JKeJie3a B TEUCHHUE BCETO MepUoJia pocTa KyJbTYpPHI.
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DneMeHTbl, He0OXOJUMbIE B OYEHb HE3HAYUTEIBHBIX KOJIUYe-
ctBax (0,025-20 mr/mi), Ha3bIBaOT Mmukpodremenmamu. Cu, |, Zn,
Mn, Mo, Co, B, — koTopsie B coueTaHuu ¢ mopprupuHaAMH 00pa3yroT
MaKpOMOJIEKYJIbl TMTMEHTOB ()OTOCHMHTE3a, OKUCIUTEIHLHO-BOCCTAHO-
BUTEJIbHBIX (PEPMEHTOB M BBIMOJHAIOT B KJIETKAaX U TKaHAX CTPYKTYp-
HYI0 QYHKIIHUIO.

HUcrounuku yriepoga. B kadecTBe HMCTOYHHMKA Yriiepoja
IIPU KYJbTUBUPOBAHUU PACTUTEIBHBIX KJIETOK U TKAHEW B MUTATEIb-
HBIE CpeJibl T100aBISIOT yriieBoabl B KoHIeHTpauu 20—60 /1. O0bIu-
HO UCIOJIB3YI0 JUCcaxapubl (caxapo3a) Wi MOHOcaxapHuabl (T€KCO3bI:
TJII0KO3a U (PPYKTO3a, MEHTO3bI: Kcwiio3a u ap.). [lomucaxapuasl uc-
MIOJIB3YIOTCS KpalHE PEIKO. TOJIBKO HEKOTOPBIE TUIIbI TKAHEHW, HAIIPH-
Mep, OITyXOJIEBBIEC, COJAEPKAT THAPOJIUTHYECKHE (PEPMEHTBI U MOTYT
BBIPAIIMBATLCS HAa Cpelax ¢ J00aBICHHEM MOJIMCAaXapuao0B (Kpaxmai,
padduno3a, 11e171001034).

Butamuubl. J[71 cTUMYISIIMA OMOXUMHUYECKUX PEAKITUN B KYJIb-
TUBUPYEMBIX KIIETKAaX HCIOJB3YIOT BUTamMuHbl rpynmel B (B, Bg,
B1y), C (ackopObuHOBYIO KUCTOTY), PP (HUKOTHHOBYIO KHCIIOTY), M€-
30UHO3UT.

PeryasTopbl pocra. B coctaB nmurarenbHbIX cpell 0053aTENbHO
JOJDKHBI BXOJUTH PETYISTOPBI pocTa. AYKCHUHBI BbI3BIBAIOT nudde-
PEHIIMPOBKY KJIETOK 3KCIUIAHTA, a IUTOKMHUHBI HUHAYLUPYIOT Kie-
TOYHBIE JIeJICHUSl. B KauecTBe ayKCMHOB B MUTATEJIBHBIX CpPEJax HC-
MOJB3YIOT 2,4-AUXJIOP(PEHOKCUYKCYCHYIO KHCIIOTY, WHIOJUIYKCYC-
Hyto kuciory (UYK), pennnmacnsuyro kucinory (PMK), naptuinyk-
cycuyro kuciory (HYK). lns uHaykiuu xajutyca oOBIYHO HEO00XO-
UMbl BBICOKHE KOHIIEHTpAIIMU ayKCUHOB, HO TIPHU MOCEAYIOMNX Tie-
pecaikax UX YMEHbIIAT. B KauecTBe UCTOUHMKA LIUTOKWUHUHOB HC-
KYCCTBEHHBIC MHUTATEIbHBIC CPEIbl MOTYT COAEpKaTh KUHETUH, OCH-
swiamuHonyput (BAII), 3eatum.

B ciyyae nnnyknuu crediieBoro Mopdorenesa cojepkaHue ayk-
CHHOB MOJKET OBITb CHMKEHO WM OHU MOTYT OBITh IMOJHOCTHIO HC-
KIrodeHbl. Ha cpemax ©6e€3 ropMOHOB pacTyT OMYyXOJEBbIE U «IPH-
BBIKIIIME» TKAHU. ABTOHOMHOCTH MO OTHOIIECHHUIO K 000OMM KJlaccaMm
TOPMOHOB WJIM K OJHOMY W3 HUX CBSI3aHA CO CIIOCOOHOCTBIO ATUX KJIe-
TOK MPOYIIUPOBATH TOPMOHBI.

Opranuveckue n00aBku. B kauecTBe OMOJOrMYECKUX T0OABOK
JUIT UHAYKIAW TIEPBUYHOTO Kajulyca MOXKHO MCIOJI30BaTh PacTH-
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TeJabHbIe AKCTPakThl (5—20 % oT oOlmiero o0bEMa cpefbl), KOTOphIE
COJIEpKAT LIMUTOKWHUHBI — KWHETUH M 3€aTHUH, & TAK)KE COCIUHEHUS
C HIUTOKUHUHOBON aKTHUBHOCTHIO (N,N-nubeHuIMOUEeBHHY): DHJIO-
CIiepM KOKOCOBOTO OpeXa HJIM 3JIaKOB, O€pe30BbIi WM TOMATHBIHN COK,
BBITSDKKA M3 HE3PEIIbIX 3€PHOBOK KYKYPY3bl, COJOJOBBIM 3KCTPAaKT
u 7p. B KauecTBe KOMIUIEKCHBIX OPraHUYECKUX JI00ABOK MOTYT TaK»kKe
UCIIOJIb30BaThCS JIPOAKIKEBOM DKCTPAKT, THIIPOIU3AT Ka3€HHA, CMECh
AMUHOKHUCIIOT U .

AHTHOMOTHMKH BBOJSTCA B COCTaB MUTATEJbHBIX CPEJa IS MO-
naBieHus OaktepuaabHOM MHPeknuu. OJHAKO MCTOJIb30BAHUE AHTH-
OMOTUKOB TPH KYJIbTUBUPOBAHUM KIJIETOK II€JIECOO0Pa3HO TOJIBKO
B Clly4ae KpaTKOBPEMEHHBIX KyibTyp. IlocTossHHOE mnaccupoBaHue
KJIETOYHBIX JIMHUM Ha Cpejie ¢ aHTUOMOTUKOM MOYKET CIIOCOOCTBOBATH
0TOOPY YCTOMYMBEIX IITAMMOB OaKTEpPHIA.

Matpuxc cpeabl. 1 KyJbTUBUPOBAHUS PACTUTEIBHBIX KJIETOK
U TKaHeW IN VItro mpuUMEHSIOT KUIKWUE W arapu3oBaHHBIC (TBEPJbIC)
cpeabl. B kauecTBe reneo0pa3yroniero BenecTa s MPUroTOBICHUS
TBEPJBIX MUTATEIBHBIX CPEJ HMCIIOIL3YETCsl arap-arap — moJjicaxa-
pUJ, BBIJCICHHBIM M3 MOPCKUX BOJOpOCiel, Arap-arap oOpa3yer
¢ Bonou renpb nipu pH 5,6—6,0. IIpu nuskux pH arap He xenaTnHU3HU-
pyetcsa. O6b1uHO K cpeae nodasstor 0,7-0,8 % arapa. MHoraa B Ka-
YECTBE YIUIOTHUTENS U 3aMEHUTENSl arap-arapa MCIHOJIb3YIOT MOJIHaK-
punaMHIHbIE Teln (OUorenu).

Boaa, ucrnonbszyemasi AJisl MPUTOTOBJICHUS MUTATEIbHBIX CpE,
JOJKHA OBITh BBICOKOM CTEIEHH YUCTOTHI. PazpaboTaHbl BBICOKOA (-
(EKTUBHBIE TEXHOJIOTUYECKUE MPOIIECCHI MOJIYUYECHHS] OUUIIIEHHOM BO-
Tkl METOaMU 00ECCOMMBAaHUS, TAKUMU KakK yJabTpaduiabTpaius, HOH-
HBIA 0OMEH, 00OpaTHBIM OCMOC, 3JIEKTPOJn3. bolbIioe pacnpocTpaHe-
HUE MOJYYUIN MEMOpPaHHbIE CUCTEMbI OUYMCTKH BO/IBI.

AHTHOKCHIAHTBI TaK)X€ MOTYT BXOJUTb B COCTaB MUTATEIbHOMN
cpeabl. B kauecTBe aHTHOKCUIAHTOB Yallle BCErO UCIOIb3YIOT acCKOp-
OMHOBYIO KHUCJIOTY, PEpyJIOBYIO KUCIOTY, TIyTaTUOH, TUTHOTPUITOII,
JTUATUIITUOKApOaMar, MOJUBUHUITIUPPOTHIOH.

3navyenue pH cpenbl Urpaer BaxHyI poJib JIJIE HOPMAJILHOTO
pocTta W pa3BUTHs pacTeHUU IN VItr0 Kak Ha arapu30OBaHHBIX, TaK
U B XKUJKUX cpeaax. ONTUMaIbHBIA POCT KYJIbTYpPhl KJIETOK pacTeHUMN
00BIYHO HaOMI0AaeTCs py 3HaueHusX pH cpeasl ot 5 110 6.

38



JInsi WMCKYCCTBEHHBIX MHUTATEIbHBIX CPEJ PACTBOPHI MakKpoO-
Y MUKPOCOJIEM TOTOBAT 3apaHEe W MCIOJIBb3YKOT MHOTOKparHo. Ma-
TOYHBIE PACTBOPBI MAaKPOCOJIEH OOBIUHO MPEBOCXOASIT padouue
1o koHueHrpauuu B 10—40 pa3, mukpocosnen — B 100—-1000 pa3, Bu-
tamuHOB — B 1000 pa3. [[yi1 mpuroToBiieHMs MaTOYHOTO PacTBOpA
KaXyI0 COJIb PACTBOPSIOT B OTAEIBHOM COCYJE NPU HArpe€BaHUH, 3a-
TEM CIIMBAIOT U JIOBOJAT JI0 HY>KHOT0 o0beMa. B oxaxaeHHY0 CMeCh
MaKpOCOoJIeil MmocaeHuM A00aBIISIIOT PacTBOP COJICH MarHus, a B pac-
TBOP MHUKPOCOJIEHH — pacTBOp coJsicit MojubaeHa (s mpeaoTBpaliie-
HUS BBINAICHUA OcajKka). MaTOYHbBIA pacTBOp Xe€JaTa Kejne3a TOTOBAT
U XpaHAT OTAEJIBHO OT APYrux cojieid. HempaBuiabHOE MPUTOTOBJIEHUE
XEJIATHOTO KEeJI€3a MOKET MPUBECTU K BBIMAJCHUIO B OCAJIOK IOCIE
aBTOKJIABUPOBaHUS PocdaToB Kalabllugd U Maruus. MaTo4dHbie pacTBO-
pBl coleii XpaHaT B xonoxuwibHuke npu +4 °C. ®UTOropMOHBI, Kak
MPaBUJIO, IJIOXO PAacTBOPSOTCA B Boje. [loaToMy mnpenBapuUTenbHO
3TU BEUIECTBA PACTBOPSIOT B HEOOJBIIMX KOJUYECTBAX cnupTa (ayk-
cuHbl, ruoboepemnnsbl), B 0,5-1 v pactBope HCI miim KOH (uuToku-
HUHBI), 3aT€M IOJIOTPEBAIOT J0 MOJIHOTO PaCTBOPEHUS (Kpome abCIu-
30BOM KHUCJIOTBHl U KMHETHMHA) U JOBOIAT JI0 HY»)KHOro oobema. Bura-
MUHBI, PUTOTOPMOHBI, (DEPMEHTBI, PACTUTEIHHBIE IKCTPAKTHI CICTYET
xpauuts mpu —20 °C.

Pa3zpaboTaHo MHOTO MUTATEIBHBIX CPell, HO OOJILITUHCTBO M3 HUX
MPEICTABISIOT MOAU(PUKAIMK OCHOBHBIX: Mypacure — Ckyra, Yaiita,
[llenka — Xwunpaeopanara, ['ambopra (BYS), JIuncmaitepa — Ckyra,
Xemnepa, Kayacona, Harneka u ap.

4.3. Tpebosanun k pusuvueckum ycioeusam
npu KyJabMueupoeéaHuu KJj1emok u mkaHeu in vitro

Muorue Qusndeckue (akTOphl, TAKUE KaK TEMIeEpaTypa, Biax-
HOCTh, MHTEHCUBHOCTb U Ka4€CTBO CBETA, a’pallvsl, OKa3bIBAIOT BIIMSI-
HUE Ha POCT M PAa3BHTHE PACTUTEIBHBIX TKaHEH IN Vitro. Onrumab-
HBIC CBETOBOM M TEMIEPATYPHBIM PEKUMBI MOKHO CO3/1aTh C ITOMO-
IIBI0 KIIMMAaTUYECKUX KaMep.

Csert. /Iy OOJIBIIMHCTBA PACTEHUN ONTUMYM OCBEIIEHHOCTH CO-
crapysier okojio 1000 mroke. B kauecTBe MCTOUYHMKA CBETA UCIIOIB3YIOT
JFOMUHECIIEHTHBIE JIaMIIbI. BOJIBIIMHCTBO KaJUTYCHBIX KYJIBTYP HE HYX-
JA€TCsl B CBETE, T. K. OHU HE UMEIOT XJIOPOIUIACTOB W MUTAKOTCS reTe-
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porpodHo. McKitoueHne COCTaBIIAIOT HEKOTOPHIC 3€JICHBIC KaJUTYCHl.
OpHako CBET MOXET BBICTYNATh Kak (hakTop, 00eCreynBaroImii Mop-
doreHe3 M aKTUBUPYIOIIUN IMPOIIECC BTOPUYHOTO CHHTE3a. Jlerepmu-
HUPOBAaHHBIC K MOp(OreHe3y TKaH!U MEPEHOCAT Ha CBET U Jajiee Kyib-
tuBUpytoT 1ipu ocsemeHHoctu 10004000 nk. KynsruBupoBanue n3o-
JMPOBAHHBIX MEPUCTEM U WX MHUKPOPA3MHOKECHHE TAK)KE IMPOUCXOIUT
Ha cBeTy. KpoMe MHTEeHCHMBHOCTH OCBEIIEHHOCTH, Ha KYJbTYPY TKaHH
u e€¢ (U3MOJOTUYECKHEe OCOOCHHOCTH BIIMSIET KauecTBO cBeTa. CBeT
pPa3HOW HJIMHBI BOJIHBI PETYJIUPYET TMPOIECCHl MEPBHUYHOTO U BTO-
pudyHoro metabonusma. Takke HEOOXOJIMMO YYHUTHIBATh (POTOMEPHO/I,
KOTOPBIN TpeOyeTcst 171l JAHHOTO KYJIbTUBHUPYEMOTO OOBEKTA.

Temmneparypa. s OGONBIIMHCTBA KAaJUTYCHBIX KYJBTYP OIITH-
MmanbHa Temnepatypa 26 °C. Ilpu unaykuuu mMopdoreHesa Temmepa-
Typy nonuxatot 10 18-20 °C.

BaaskHocTh B KIMMAaTHYECKOW KaMmepe JOJDKHA COCTaBIISITh
60-70 %. Cyxo#t Bo3ayx OyAeT CIOCOOCTBOBATh YCHIXaHWUIO MHUTA-
TEJIbHOM CPE/Ibl, YTO MOKET NMPUBECTH K U3MEHEHHUIO KOHIICHTPAIIUU
¢€ KOMIIOHCHTOB U HAPYIICHUIO YCIOBUM KYJIbTUBUPOBAHHUS.

Adpanusi UMeeT Ba)KHOEC 3HAUYCHHE NPH CYCIIEH3MOHHOM BBHIpa-
IIMBAHUM KJIETOYHBIX MOMysiiuid. OcoOEHHO BaXKHO CHAO0YKEHUE BO3-
yXOM KYJbTHBHUPYEMBIX KJIETOK B OOJIBIIUX 0O0beMaxX (epMEHTEPOB.
[Ipu BeIpamMBaHWK KIETOK B HEOOJBIIMX OO0BEMax HOpPMabHAs
ad’palysl JOCTUTACTCS MPU MOCTOSHHOM TTePEMEITMBAHUY CYCTICH3HH.

Jlabopamophoe 3anamue 6

Cooeporcanue. IlpurotoBneHue nuTaTenbHOU cpeabl Mypacu-
re — Ckyra Jjsi KyJIbTUBUPOBAHUS PACTUTEIBHBIX KJIETOK M TKAHEU
in vitro.

Xo0 paoomul

1. [IpousBecTH pacueThl COJEPKaHUS BCEX KOMIIOHEHTOB Ha 3a-
JTaHHBIM 00BbeM cpeasl Mypacure — Ckyra, pe3yJbTaThl 3aHECTH
B MPOTOKOJ (TadJ. 6).

2. [IpUuroToBUTH MaTOYHBIE PACTBOPHI COJICH, BUTAMUHOB U (PUTO-
TOPMOHOB B COOTBETCTBUU C MPOBEACHHBIMU PACUECTAMMU.

3. [IpurotoBuTh IUTaTENLHYIO cpeay Mypacure — Ckyra.
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IIpoTOKO0J NPUTOTOBJICHUS MUTATEJIBHOU CPeabl

Hnsa npuroroBnenuss 1 1 xuakon cpensl Mypacure — Ckyra
B ctakaH oObemMoM 1 1 Hamuth 400 M JUCTUIIMPOBAHHOM BOJIBI
u nomectuTh 30 T caxapo3ssl. [locne pacTBopeHus caxaposbl 100aBUTh
HEOOXOUMBIE KOJIMYECTBA MAaTOYHBIX PACTBOPOB MaKpOCOJICH, MHUK-
pocoJieil, Me30MHO3UTAa, IIUIMHA, BUTAMUHOB (Tad:. 1). Juctummupo-
BaHHOU BOJO0M nmoBectu 00beMm 110 950 mu. Usmeputs pH pactBoOpa,
npu HeoOxoaumocTu noBectd pH nmo ypoBHs 5,7-5,8 ¢ momolnsio
0,1 1 NaOH wnm HCI. ITepenutsb cpeny B MepHBIH cocyn oObeMoM 1 11
U JIOBECTH 00BEM O METKH JUCTHIINPOBAHHOUN BoAou. Pazmuth cpe-
ny nopuusiMu (100-250 mu1) B UMCThIE KOHUYECKHE KOJIOBI, T00aBUTH
arap-arap, 3aKpbITh TOPJIO KOJIObI AJIFIOMUHUEBOU (HOJIBION U TPOABTO-
KJIABUPOBATh.

Mamepuanvt u o0b6opyoosarue: XVMHUYECKUE CTaKaHbI, KOJOBI,
MepHbIe TTUIUHIPHI OT 10 M 10 1 71, mpoOupKU, aBTOMaTUYECKHUE J10-
3aTopbl 0T 0,01 M 1o 10 M1, BEChl aHATUTUYECKHE, IIMATEIIH, DIICK-
TPOIUINTKA, MAarHUTHAS MEMIAJIKA, XUMUYECKUE PEAKTUBBL.

Jlemoncmpayus. aBTOKJIaB, YCTAaHOBKA JIJII MEMOpaHHOTO (hUJIb-
TPOBAHU.

J/labopamopHoe 3aHamue 7

Cooepacanue. TexHuka pabOThl B CTEPWIbHBIX YCIOBHUSIX B Jia-
MUHap-00KCE MpPU NPOBEAECHUH PadOT C KYJbTYpOH KJIETOK W TKaHEU
pPAaCTECHUH.

Xo00 pabomut

1. ITpoBecTH TIATEIBHYIO BIAKHYIO YOOPKY MOMEILIEHHUS C IPH-
MEHEHHEM JIe3UHPUIUPYIOLIUX CPEICTB.

2. [IpokBapueBaTh nomenieHue B teuenue 1—1,5 gacos. CoOuro-
JaTh TEXHUKY Oe3omacHOCTH! 3anpemeHo HaXOAUThCS B MOMEIICHUH
BO BpeMs kBapieBaHus! Ilo OKOHUYaHMUM KBaplEeBaHMS HEJb3s 3aX0-
IUTH B OMeNIeHue B TeueHne 15—-20 MunyT!

3. [lepen nauamom paGOThl TOMECTUTH B JJAMUHAP-00KC MHCTPY-
MEHTBI, IOCYAY U MaTepualibl, HEOOXOIUMbIE IJi1 padoThl. BKIIIOUUTH
Y ®-nammny.

4. Yepes 20 MuH BoIKIIIOUUTh YD U BKIIIOYUTH OUOPUIBTPHI.

5. 3axkeub cniupTOBKY. [IpoTeperh pyku U pabouyro MOBEPXHOCTh
namuHap-0okca 70 %-m pacTBOpOM CIHpTAa.

41



6. [IpenBapuTenbHO  paCIIaBICHHYIO MHUTATEIbHYIO  Cpeidy
(50-55 °C) nepenectr B OOKC U pa3IUTh B CTCPUIIHHBIC COCY/IBI.

/. Ilpu paboTte co CTepuIBLHOMN MOCYI0M U MaTepUaioM HEOOXO IH-
MO TIOMHHUTH, YTO HEJb351 MPOHOCUTH PYKU HAJl OTKPHITOM CTEPUIIbHOMN
NOBEpXHOCThI0. CTakaHbl U JPYTHE COCYJbI, 3aKPBIThIC KPBIIIKAMU
u3 Gosibru U OyMaru, He0OXOJMMO OTKPBIBATh CIEAYIOIIUM 00pa3oM:
OyMary CHSITh 10 BHECEHUS CTAKaHOB B JIaMUHap-00kc. Donbry ooxeus,
IIPOHOCSL TOPJIO COCYyJla HaJ IUIAMEHEM CIMPTOBKH, 3aT€M OCTOPOKHO
pa3BepHYTH Kpasi (OJIIH K CHATH C IIOMOIIBIO CTEPHIIBHOTO TTUHIIETA.

8. 3akOoHUYMB paboOTy, 3aKPBITh COCYJ CIEAYIOIUM 00pa3om: 00-
K€4b TOpJIO COCYyda, CTEPWJIbHBIM TMHHIIETOM OOXEUb KPBIIIKY
u3 GoJIbIM C JBYX CTOPOH M 3aKphITh ropiio cocyaa. Korma ¢osbra
OCTBIHET, TIJIOTHO MPHUXKATh €€ K CTEHKaM CTaKaHa.

9. Kaxxnplii cocyn STUKETHUPOBaTh (MapKepoM MOANMHCaTh AaTy,
Ha3BaHUE MUTATEILHOM CPebl, (haMUIUIO UCCISI0BATES).

10. Beigepkath cTakaHbl ¢ MUTaTEIBHOM cpemoit Mypacure —
Ckyra B TeueHue 48 uvaco. [locne BbIAEpKHUBAHUSA CTAKAHBI MOXKHO
WCITOJIB30BaTh JJIs KYJbTUBUPOBAHUS PACTESHHUM.

Mamepuanet u 06opyoosanue.: crepuibHas cpeaa Mypacure —
Ckyra, crepunbHble crakaHuyuku Ha 100 mu, duakonsr ¢ 70 %-m
CIIUPTOM, CIUPTOBKA, TUIIOXJIOPUT HATPHS, XJIOPAMHUH, SJICKTPOTUIHT-
Ka, YAbTpadUOJIETOBBIE JaMIIbl, JaMHUHAP-O00KC, MUHIIETHI, OJJHOPA30-
BbIE CANI(PETKH.

Tabnuma 6
Humamenvnan cpeoa Mypacuze u Cxkyza
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MgSO,-7H,0 1,50-10°°
CaCl, 3,00:10°°
KH,PO, 1,25-10°°
MHKpOBJ’IeMeHTBI
MnSO,-7H,0 9,99-107° 10 +4
ZnS0,-7H,0 2,99-107°
H;BO; 1,00-10°*
KJ 5,00-10°
MHKpOBJ’IeMeHTBI
CuS0,-5H,0 1,00-10°7 1 +4
Na,Mo0O,2H,0 | 1,00-10°
CoCl,-6H,0 1,00-10°°
HcrouHuK Xkenes3a
FeSO,-7H,0 1,00-10°* 10 +4
Na,EDTA-2H,O | 1,00-10*
C10H14N2Na,0Og
HcroyHuk yriepoaa
Caxapo3a 8,80-10° | 30r/n — — —
BHTaMI/IHBI u opraHqucm/Ie I[O6aBKI/I
Me30uHO3UT 4,90-10" 1000 10 —20
I'manyna 3,00-107° 20
Tuamun—HCI 3,00-10 50 1
[Mupugoxkcun— 2,40-107° 50
HCI
HukoTnnoBas 4,66-10° 50
KHUCJIIO0Ta
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https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%82%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%80%D0%BE%D0%B4

Bonpocwit 00 o6¢cyncdenusn

1. OcHOBHBIC KOMIIOHEHTHI MTUTATEIBHBIX CPEI JJIsA KYJIbTUBHPO-
BaHUS PaCTUTCIIBHBIX KJICTOK M TKaHeH in Vitro.

2. PerynsaTopbl pocTa pacTeHHA W WX TPUMEHECHHE B KYJIBTYpE
KJICTOK M TKaHeH in Vvitro.

3. IloaroroBka MoMeIeHUM sl CTEPUIIbHBIX PadoT.

4. Opranuzaius padoThl B JTaMUHAp-00KCe.

5. OntuMaibHbie (U3UYECKUE YCIOBHS IPH KyJIbTUBUPOBAHUH
KJICTOK M TKaHeH in Vvitro.

Tema 5. BBegenue B KyaeTypy
PACTUTETbHBIX KJIETOK M TKaHeu in vitro

KynbpTypa pacTuTesIbHOW TKAHU — IIUPOKUM TEPMHUH, KOTOPBII
OTHOCUTCSI K KyJbType JI000M dYacTu pacTteHusi (KJIETOK, TKaHEH
WJIM OPraHOB) B MCKYCCTBEHHBIX CpE€Jlax, B aCENTUYECKUX KOHTPOJIH-
PYEMBIX YCIIOBUSX.

HaGop MeTo0B KyJIbTYphl PACTUTEIHHON TKaHHM MOSIBUJICSA B Ka-
YECTBE IKCIIEPUMEHTAIBHOTO TOIX01A I AEMOHCTPALUN KIIETOYHOU
TEOPUH, KOTOpasi YCTAHABJIMBAET, YTO BCE KUBBIE OPraHU3MbI COCTOSIT
U3 KJIETOK, & TAK)X€ KOHLEIIUUA TOTUIIOTEHTHOCTHU, KOTOpas OIpene-
JAETCS KaK TEHETUYECKUU IIOTEHIMAJ KIJIETKM BOCCTAHABJIMBATHCA
JIO LIEJIOTO MHOTOKJIETOYHOrO OpraHu3ma. KIlFoueBBIM JTOCTMKEHUEM
B KYJIbTYp€ PaCTUTEIIbHBIX TKAHEN CTal KOHTPOJb MOp(doreHesa ¢ uc-
MOJIb30BAaHUEM PA3JUYHBIX KOMOWMHAIIMWA PEeryJsiTopoB pocTa, Io-
CKOJIBKY 3TO IIO3BOJIMJIO OCYILECTBIISITH PErCHEPALUIO LIENBIX pacTe-
HUH, OTKpBhIBas HOBBIC BO3MOXXHOCTH TMPUMEHEHHUS CHUCTeM INn Vitro
JUTA pa3JIMYHBIX 1eJied. B Hacrosiee BpemMs METOIbI KYJbTYpPbI pac-
TUTEJILHOW TKaHU SIBJSIOTCA HamOoJiee 4acTO HCIMOJb3yEeMbIMH OHO-
TEXHOJIOTUYECKUMU MHCTPYMEHTAMHU ISl PELICHUS LIMPOKOTO Kpyra
byHIaMEHTaIbHBIX W MPUKIAIHBIX 3a/1ad, TAKUX KakK, U3y4YEeHHE IPo-
IIECCOB Pa3BUTUS PACTCHUH, PYyHKIIMOHAIBHBIE MCCIIEIOBAHUS T'€HOB,
KOMMEPYECKOE PA3MHOKEHUE PACTEHUM, CO3IaHUE TPAHCTEHHBIX pac-
TEHUW C 3aJaHHBIMU XO3SIMCTBEHHO LICHHBIMH MPU3HAKAMHU, CEJICKIIUS
pacTEHUH, NOJIYYEHUE BHYTPUBHUIOBBIX WJIM MEXBHUJIOBBIX COMATHYE-
CKHX THOPUIOB, NMOJYYEHUE BHICOKOKAYECTBEHHOTO 3/I0POBOr0 PACTH-
TEJIBHOTO MAarepuallia, COXPAaHECHHE WCYE3AOIIUX BHUIOB PACTCHUMU.
KpoMme TOro, KyJabTypsl KJIE€TOK, TKAHEW U OPTaHOB PACTE€HUU MOTYT
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CIIY>KUTh WCTOYHUKOM BTOPHYHBIX METAOOJUTOB, MPEACTABIISIONIINX
WHTEpeC I papMaleBTUUECKON MTPOMBIIILIICHHOCTH.

B 3aBHCMMOCTH OT MCTOYHHKA TOJYYCHHS Pa3INdaioT KyJIbTYpy
KJIETOK (CYCIIEH3HSl KJIETOK W KYJbTypa IPOTOIUIACTOB), KYJIbTYpPY
TKaHu (Kamryc u auddepeHIMpoBaHHbIe TKAaHW) U KYJIbTYPy OpraHOB
(Jro0Ooi opraH, HAIPUMEP 3UTOTHYECKUE 3apOJBIIIN, KOPHHU, MOOETH,
MBIJILHUKH ).

5.1. IlonyueHue kaanycHblx mkaHeli in vitro

KammycHas TkaHb mpejcTaBiisieT coOO0M OJMH U3 BUAOB KJIETOYHOM
muddepeHrpoBkr. OHAa BO3HUKAET IMyTeM HEOPTraHW30BAHHOM MPOJIH-
dbeparuun  nenuddepeHIMpOBaHHBIX KJIETOK pacTteHus. B mpupone
y pacTeHUN KaJUTyCHas TKaHb BO3HUKAET B MCKIIOYUTENBHBIX CIy4asx,
HaIpuMeEpP NpH TpaBMax. JTa TKaHb 3alllMINAET MECTO MOpaHeHus (pa-
HEBas MapeHXMMa), OHa HAKaIUTMBACT MUTATEJIbHBIC BEIIECTBA JIJIsl aHa-
TOMHUYECKOMN pereHepalv Wik pereHepalyy yTpadeHHOro opraHa.

OOpa3oBaHuEe U POCT KAUTYCHOM KYJbTYpPbl PETYIUPYETCA ayKCU-
HaMM ¥ IUTOKMHUHAMHU. J[JI1 moJiydeHUs] KyJbTUBUPYEMBIX KaJllyc-
HBIX KJIETOK (PparMeHThI TKaHEH pa3IWYHbIX OPraHOB BBICIIMX pacTe-
HUW (PKCIUIAHTHI) MOMEMIAIOT B COCY/bl C MUTATENBHOM CpEenoil, co-
nepxkalied  aykCuHbl. B KayecTBe  ayKCHMHOB  HCIOJB3YIOT
2,4-muxn0pPEHOKCUYKCYCHYIO KHUCIOTY (2,4-]1), MHIOIUITYKCYCHYIO
kucinory (MYK), unnonun-macnsnyro kucinoty (MUMK), nadpTumyk-
cycnyto kucnoty (HYK) B konnientparuu 0,5—10 mr/in B 3aBUCUMOCTH
OT BHU/JIa dKCIUIaHTa. Ha muTaTenbHbIX cpefiax ¢ OOJBIINM COACpKaHU-
€M ayKCHUHOB MPOUCXOIUT AeaudPepeHIUpOBKa KIETOK SKCIUJIAHTA,
OHM YTPAuUBAIOT MpeXHUE QYHKIINH, MOP(OJIOTHIO U BO3BPAIIAIOTCS
K COCTOSTHUIO JeJsIuxcs kKieTok. KamiycHas TkaHb, BhIpalliBaeMas
MIOBEPXHOCTHBIM CIIOCOOOM, IpEJICTaBISIET COO0M aMOp(HYIO Maccy
TOHKOCTEHHBIX MAPEHXUMHBIX KJIETOK, HE UMEIOIIUX CTPOro Ompeje-
JICHHOW aHATOMUYECKOUN CTPYKTYPHI.

JInst pereHepauvii pacTEHUs U3 KaJTyca WM 3KCIUIAHTAa UCIOJb-
3YIOT Cpelibl ¢ 00Jiee BBICOKUM COJEpKaHueM MUTOKMHUHOB. K pac-
MPOCTPAaHEHHBIM IUTOKHHUHAM OTHOCSTCA: 6-OCH3MIaMUHOIYPUH
(bAII), 3eatun, 6-pypdypriiaMuHONypuH (KUHETHH).

BrnusiHue perynaropoB pocTa Ha OCOOCHHOCTH pereHepariuu
B KYJIbTYpE TKaHHU W HampaBjieHUE MOPGOTreHe3a XOpouio 0TOOpaKeHO
B kiaccuueckoi padore K. Mumnnepa u ®@. Ckyra emie B 1957 r. Kamny-
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CHYIO KyJbTYPY U3 CEPALICBUHHON MapeHXUMBI CTEOJIs LIBETYILETO pac-
TeHus1 Tabaka KyJabTuBUpoBaiu Ha cpee ¢ UYK u kunetunom (puc. 1).
B 3aBHCHMOCTH OT COOTHOILIEHHUS 3THX FOPMOHOB HAOIIOJANIMN CIEmy-
IOIME OCOOCHHOCTH: YBEIMYCHUE KOHIICHTPALIMA ayKCUHA TTPUBOIMIIO
K pPa3BUTUIO KOpPHEW, a TMPEBBINICHUE KOHICHTPAIIMK KUHETHHA
HaJl ayKCUHOM — K 00pa30BaHUIO CTEOJIEBBIX MMOYEK U MOOETOB.

—
< > < > < > < >

%v\ﬁ)@

Kanny KopHu MoGer PacteHue
NYK, mr/n 3 3 0,03 2
KuHetuH, mr/n 0,2 0,02 1 1

Puc. 1. PerynupoBanue perenepanuu B KyJIbType TKaHU
CEepAIEBUHHON MTapeHXUMbI TabaKa

B 3aBUCHMOCTH OT MCTOYHUMKA ITOIYYECHHUS Pa3IUYalOT KaJUIyChl
TOMOTIEHHBIE (CoAep>KaT OJUH TUI KJIETOK) M Te€TEepPOreHHbIe (coaep-
AT HECKOJBKO TUIIOB KJIETOK).

B 3aBHCMMOCTM OT KOHCHCTEHIIUH PA3JINYaAIOT KAJUIyChl PBIXJIBIE,
COCTOSIIIME W3 OBOJHEHHBIX, JIETKO OTACJSIOMIMXCS APYr OT Apyra
KJIETOK; CPEJHEH IUIOTHOCTH, C XOPOLIO BBIPAKEHHBIMH MEpHUCTEMa-
TAYECKMMM OYaraMu; IJIOTHBIE, COCTOSAIINE U3 OYEHb MEJIKUX KIIETOK,
Y UMEIOIINE 30HbI PETyIIUPOBAHHOTO KaMOUs U COCY/IOB.

[[BeT Maccbhl MOXKET BapbUPOBATH OT HPO3PAYHOrO OEJIOro
WM 5KEJITOBATOr0 10 Oypo-KOpUYHEBOro. TeMHO-KOpUYHEBas OKpac-
Ka XapaKTepHA JUI CTApEOIMX KaJUIyCOB M CBSI3aHAa C HAKOIUICHHEM
B HUX (DEHOJIOB, 1711 M30aBJIEHUS OT KOTOPBIX B MUTATEIbHBIE CPEIbI
BHOCSIT aHTUOKCUJIAHTBI.

JIns mpenoTBpalleHusl CTapeHUs] 1 OTMHUPAHUS KaJUTYy CHBIX KJIIETOK
IPOBOJAT IMACCUPOBAHUE WIM CYOKYJbTHBUPOBAHUE KaJUIyCHOW TKa-
HU. [Ipr 3TOM MEPBUYHBIA KAUIYyC INEPUOJMYECKHA IEPECAKUBAIOT
Ha CBEXKYIO MUTATENbHYIO Cpeay (0OBIYHO Kaxble 4 HEEIH).

B OnoTexHOJIOruM U1l IOJy4eHUsl KaJulyca Yalle BCEro MCIOJIb-
3YIOT T€ BU[bl PACTEHHI, KOTOPhIE U B OOBIYHBIX YCIIOBHSIX JIETKO
YKOPEHSIIOTCS U pereHepupyroT. Kamnycel MOXKHO MOTYyYUTh NPAKTH-
4yecKd U3 000 yacTu pacteHud. OIHAKO HEXEIaTeIbHO MCIOJIb30-
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BaTh CTapble TKAHU C HU3KUM YPOBHEM METa00JIM3Ma, OJPEBECHEBIIIHE
TKaHHW, IUI0XO Tpojudepupyrommye TKaHU (MSIKOTh IUJIOJIOB U JIp.)
WJIM TKaHH, TIOKPHITHIE BOCKAMH.

BOBIIIMHCTBO METOAOB MOMYYECHUS M KYJIbTUBUPOBAHUS Kajllyca
paszpabotano a1 Tabaka. Kinetku Tabaka serko aeauddepeHuupyroT-
Csi W IepexXoJsiT K JASICHHI0, 00pa3ys OBICTPOPACTYIIYIO KaJTyCHYIO
TKaHb. [IpopamniuBanue NpoCcTEPMUIN30BAHHBIX CEMSH B aCENTHYECKUX
YCJIOBHSIX 4YacTO JaeT HamboJiee MPUTOJHBIA MaTepual AJs Moayye-
HUS KaJulycoB. J[Jis KyJbTUBUPOBAHUS KaJIyCOB U3 JIUCThEB Tabaka
UCTIONB3YIOT cpeny Mypacure — Ckyra ¢ 100aBJIeHHEM ayKCHUHOB.

5.2. Cmepunusauyus pacmumenbHO20 mamepuana
npu esedeHuUU 8 Kyj1bmypy in vitro

OnHUM W3 OCHOBHBIX YCJIOBUW YCHEIIHOTO KYyJIbTUBUPOBAHUS
M30JIMPOBAHHBIX PACTUTENIBHBIX KJIETOK, TKAHEW U OPraHOB SIBJISICTCS
MOJIyYEHUE CTEPUIIBHOTO (CBOOOJHOIO OT MUKPOOPraHW3MOB) pPacTH-
TenpHOro mMarepuana. [Ipouecc crepunmzanuu pacTUTENBHOIO MaTe-
puaga MOKHO YCJIOBHO pa3AelIuTh HA HECKOJIBKO ATaIlOB.

Ha nepBomM 3Tame mpoBOAAT MPEABAPUTEIBHYIO CTEPUIIN3AIUIO.
VYcnoBus o0paboTKK MaTepuaia BapbUPYIOT B 3aBUCUMOCTH OT O0b-
exkTta. @parMeHThl cTe0JIsI, KOPHS WM JUCTA TIIATEIbHO MPOMBIBAIOT
B CJ1a0OM pacTBOpe KaTUMHOTO MbLIa (2—3 pasza), 3aTeM OIOJIaCKUBa-
IOT MOPOTOYHOW BOJOINPOBOAHOW BOJAOM W NOMEIIAIOT B CHUPT
(ma 1 mun B 70 %-# pactBop cniupta). [IpenBapurenbHas cTepuiin3a-
Ys ceMsiH — 0oJiee JIuTeNbHas npoieaypa. B 3aBucumMocTu ot cre-
MIEHH 3arpsi3HEHHOCTH BBIJEISIOT TPU PYNHIbI ceMsH: 1) ¢ oueHb He-
3HAUUTEJIbHOW 3apakKeHHOCTBbIO IMOBEPXHOCTH MHUKPOOPTraHU3MaAMHU
(ceMeHa MIIEHUIIbI, COPro, KaIyCThl); 2) C 3apakK€HHOCTHIO TOJBKO
Hapy>KHON MOBEPXHOCTU CEMSIH (CEMEHa MOPKOBH, JaTyKa, IIMUHATA,
TOMAara, peanca, KyKypy3bl); 3) ¢ MPUCYTCTBHEM MHKPOOPTaHHU3MOB
Ha TMOBEPXHOCTM M BHYTPH CEMEHHU (CEMEHA pHCa, MOJICOJHECYHHKA,
coeBbIX 0000B, cocHbl). [lepByto rpyry ceMsiH JIETKO 00€33apa3uTh
10001 cTepuinzytoleit 00padboTkoi. Bropas rpymnmna tpebyet Oonee
TIIATEJILHON MOBEPXHOCTHOM OYMCTKU. BHauane ceMeHa TINAaTeNIbHO
MPOMBIBAIOT B MBUILHOM BOJIE, 3aT€EM B paCTBOPE MEpMaHTaHaTa Kaaus
u 70 %-m cnupre. HakoHen, TpeTbsl rpymnmna cCeMsH HE MOXET ObITh
OUMIIIEHA JI0 T€X MOp, MOKAa BHYTPEHHUE TKAaHU HE OyayT oOe33apaxe-
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HbI. [IpOIIeHT ceMsiH ¢ BHYTPEHHUM 3apakeHUEM MHUKPOOPTraHU3MaMu
BAPBUPYET B 3aBUCMMOCTH OT BHJIA PACTEHHs], MPOAOJIKUTEIBHOCTH
U YCJIOBUMW XpaHEHUS CEMSIH.

Bropou 3tan crepwimM3anuu, Kak NpaBHIIO, IPOBOJUTCA B ACEIl-
TUYECKHUX YCIOBUSAX B JaMUHAPHOM OOKCe.

[IpeaBapuTebHO MPOCTEPUIN3OBAHHBIE TKAHW WM OPTaHbl IO-
IPY’KalOT B CTEPUIM3YIOIIMIA pacTBOp. B 3aBUCHMMOCTH OT 00BEKTa HC-
MOJIL3YIOT pa3fIMYHbIC CTepUIM3yIomue areHThl. Hanbonee npumensie-
Mbl B mnpaktuke 0,5-5 %-e pactBopsl runoxioputa Hatpus, S5—7 %-e
pacTBophl Tunoxyopura kaibims, 2—-10 %-e pacTBopbl XJIOpaMHHA;
0,2 %-ii pactBop mmanuna, 3—18 %-e pacTBOphI MEpeKHCH BOAOPOAA;
70 %-#1 pacTBOp ATaHONA U T. M. sl cTepriiM3aliuu MOKHO TaKXe HC-
MOJIL30BaTh XJIOPCOJCPIKAIIME PACTBOPHI OTOENMBATENEH, HampuMep
cpenctBo «benusnay unm aesuHuupyroiiee cpeactso «Domestosy.

Jlnst cTepuiin3aiuy pacTUTEILHOTO MaTepuaina, UHGUITMPOBAHHO-
ro OakTepusiMH, MPUMEHAIOT AHTUOMOTUKH (HAapUMeEpP, TKAHU KOPOH-
YaTOTAJJIOBBIX OITyxoJei). Yamie Bcero mMpUMEHSIIOT CTPENTOMUIMH
Y TeTpaMUIIMH B KOHIEHTpauusax 10—80 Mr/i, aMIuIIUIJIMH B KOHIICH-
tparuu 200—400 Mr/J1, IeBOMHIICTHH, KAHAMHIIMH U IPyTHE.

B mporiecce crepmin3anui BaXXKHO HE TOIBKO 00€CeUYUTh JOCTa-
TOYHYIO CTEIMEeHb YHUCTOTHI PACTUTEIBHOTO MaTepualia, HO U COoXpa-
HUATH €ro >Ku3HecmocoOHocTh. HeobOxommmo moadupath Takue KOH-
LHEHTpAllMd CTEPUIIU3YIONIETO areHTa, KOTOphle He OyayT MOBpe-
KJaTh PACTUTEIILHYIO TKaHb WJIM OKa3bIBaTh BIUSHUE HAa BCXOXXECTh
CEMsIH, HO B TO € BpeMs o0ecrneyar CTepUIbHOCTh PACTUTEIIbHBIX
oOpa3uoB. Hanmpumep, NBUIBHUKA W MOJIOJABIE 3apOJBIIIA CTEPUIIU-
3y1oT 1-6 %-M pacTBOpoM XjopamMHWHa B TeueHHEe 1-3 MUH, Cyxue
cemeHa — B TeueHue 30—60 MuH.

Ha cnenyrorieM 3Tane mpoBOASIT OTMBIBaHHUE OOBEKTA OT CTEPH-
JU3YIOIIET0 PacTBOpa, WM MocTcTepuiausaiuio. [lpu stom pactu-
TEIbHBIM MaTepual MPOMBIBAIOT HECKOJBbKUMH MOPLUSIMH CTEPHUIIb-
HOW JTUCTWJIMPOBAHHOM BOJIbI, BBIJEPKHBASI €r0 B KaXIOW MOPIUU
B TeueHue 10—15 muH.

Ha 3akitounTenbHOM 3Tane CTEPUIIbHBIM MHCTPYMEHTOM BbIUJIC-
HSIOT HEOOXOJMMBIE YYaCTKH PACTUTEILHOW TKAHU W TMEPEHOCSAT HUX
Ha MUTATEIBHYIO Cpeay. MepucTeMbl H30JUPYIOT MO0 OMHOKYJISIPHBIM
MUKPOCKOIIOM HJIM C UCITOJIb30BAHUEM JIYTIBI.
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J/labopamopHoe 3auamue 8

Cooeporcanue. TlonyyeHne CTEpUIIBHBIX MPOPOCTKOB B KYJIBTYpE
In vitro.

X00 pabomul

1. Cemena niieHHIbI, Tabaka U Kpecc-cajlaTa MPOMBITh MBLILHOMN
BOJIOM; BOJIY CJIUTh, @ ceMeHa nomecTuThb B 70 %-i1 aTaHON Ha 1 MUH.

2. Bce mocnenyromye npoueaypsl NpoBOAUTH B JaMUHAp-00KCE.
[lepen xaxxmoit mMaHumysIMed HEOOXOaUMO 00pabaThIiBaTh MHCTPY-
MEHTBI CIIUPTOM M 00KUTaTh B IJIAMEHU CIIUPTOBKH.

3. [IpenBaputenbHO TPOCTEPUIM30BAHHBIE CEMEHAa ITOMECTUTH
B CTaKaHYMKHU, cojiepkamue mo 30 Myl pa3iuyHbIX CTEPUIIMU3YIOIIUX
pactBopoB (3 %-10 mepekuch Bomopoda, 7 %-ro xmopamuna). IIpo-
JTOJKUTENBHOCTD CTEPHIIN3alMU — 15 MUH.

4. Tlo ucTeYeHUU YKa3aHHOTO BPEMEHHU CJIUTh CTEPUIIU3YIOIIHE
PacTBOPbI, HAUINTh B CTAKAHUYUKH HEMHOT'O CTEPUIIBLHOM BOJbI. 3aTeM
CIIUTh BOAY W HAJIUTh HOBYIO €€ nopuuto. [I[pombiBaHHe BOJIOW HpoO-
JIOJPKACTCSl B TEYECHHUE 1 4 CO CMEHOM uepe3 Kaxable 15 MuH.

5. C moMmol1ipio MUHIETA TEPEHECTH MO 2—3 IMITYKH CTEPUIBLHBIX
CEMsIH B CTaKaHbl, COAEPKAIIUE arapu3oBaHHyI0 cpeny Mypacure —
Ckyra 6€3 rOpMOHOB.

6. CTepuiIbHO 3aKPhITh CTaKaHbl ATIOMUHUEBOU (DOJIBIOM U ToMe-
CTUTh B TEPMOCTAT Npu Temneparype 22—24 °C.

7. Yepe3 4—8 cyTOK MPOBEPUTH YUCTOTY MOCEBA U BCXOXKECTh Ce-
MsH. [Tocie mpopacTanusi ceMsiH MEPEHECTH CTaKaHbl B yCI0BUS (HU-
TOCTaTa C OCBelIeHuEM 6 Kk u Temmneparypou 20-22 °C.

8. CpaBHUTH 3G (PEKTUBHOCTH Pa3HBIX CIIOCOOOB CTEPUIIU3ALIUU
ceMstH. OnpeaenuTh TPOIEHT WHPUIIUPOBAHUS B pPe3yJbTaTe HEY0-
BJICTBOPUTEJILHON CTEPUIIN3AIMU U MPOLIEHT MpopacTanusi ceMsH. Pe-
3yJbTAThl 3aHECTH B MIPOTOKOJ (Tabd1. 7).

9. Cnenath BeIBOJ 00 3()(PEKTUBHOCTH UCIIOIB30BAHHBIX B padbOTe
CTEPUIU3YIOIIUX areHTOB M 3(P(EKTUBHOCTU Pa3HBIX CIIOCOOOB MPO-
paIuBaHus CEMSIH.

Mamepuanet u o06opyoosaHue: ceMeHa TIICHUIIBI, Tabaka
U Kpecc-canaTa, JaMUHap-O0KC, CyIIMIbHBIN 1IKad, CTakaHbl C MUTA-
TenbHOU cpenoit Mypacure — Ckyra, MUHIIETHI, CKAJIbIEIH, (DJITAKOHBI
c 96 %-m u 70 %-M cnupTOM, CIUPTOBKA, CTEPUIIbHAS BaTa, KOJIObI
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oobemom 200-300 mu, gamku Iletpu, ctakanuuku Ha 100 M, cTe-
pWIbHAS TUCTUWUIMPOBAHHAS BOJA, IEPEKUCH BOAOPOA, XJIOPAMUH.

Tabmnura 7

Ilpomokon ouenku I¢hghexmuenocmu cmepunuzayuu
U NPOPAUUBAHUA CEMAH

O dHeKTUBHOCTD D¢ dhexTuBHOCTD
CTEpUIIN3alUU POpAIVBAHUS
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J/labopamopHoe 3ansamue 9

Cooeporcanue. Tlomyuenne KamTyCHON KyJIbTYypbl U3 CTEPUIIbHBIX
IPOPOCTKOB TabaKa.

Xo0 paoomul

1. ITpuroroBUTh pasziuyHbIE BapuaHThl cpeiasl Mypacure —
Ckyra ¢ go6asnenuem: 1) 1,0 mr/n 2,4-J1 + 0,2 mr/n BAIIL; 2) 1,0 mr/n
NYK + 0,2 mr/n BAIL

2. CtepusibHBIE IPOPOCTKU Tabaka, chOpPMUPOBABIINE HECKOIBKO
JUCTOYKOB, U3BJI€Yb U3 TPOOUPOK U MOMECTUTH B CTEPUIIBHYIO YaIlIKy
[Terpu. Bece nedcTBUS BBINIOJHATH B CTEPUIBHBIX YCIOBUSAX, IEPELN
KOKJIOM MaHUIYISIUMed HeoO0XoauMo o0pabaThiBaTh WHCTPYMEHTHI
CIUPTOM U 00KHUTaTh B IJIAMEHU CIIUPTOBKHU.
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3. CTepuJIbHBIM CKaJIbIIEJIEM BBIPE3aTh CETMEHTHI Y OCHOBAHUS
JaucTa OJMDKE K LIEHTPalbHOM Kuiike. ONTUMaNbHBINA pa3Mep dKCIUIaH-
TOB — 1-2 cM B yIHY ¥ | CM B IIUpUHY.

4. IlomecTuTh HSKCIUIAHTBI HA MOUTaTelbHbIE cpenbl. (Craenarsb
HACEUYKH MO BCEW MOBEPXHOCTU IKCIUJIAHTA JJISl JYUIEro Kajaycoo0-
pa3oBaHus.

5. Yamku Ilerpm ¢ DSKCIJIaHTaMU TIEPEHECTH B TEPMOCTAT
npu Temnepatype 22—25 °C ajist “HIYKIIUN KaJlTyCoreHesa.

6. Uepes 2—4 Henenu pacCMOTPETh PE3YyJIbTAThl OIBITA M 3apPHUCO-
Bath. [IpoBecTn cpaBHEHHE Kajuryca, moJiydeHHOro Ha cpene ¢ UYK
u Ha cpeje ¢ 2,4-J1. OpopMUTH BBIBOBI.

Mamepuanvt u 060pyodosarue.; 1aMUHAP-O00KC, CTEPUIbHBIE IIPO-
pOCTKM Tabaka, yamku [leTpu co cTepuiibHON NMUTATENBHON Cpeaoit
Mypacure — Cxkyra Jjisi MHIYKIHU KaJUTyCOT€HE3a, MMHIEThI, CKaJlb-
nenu, 70 %-i cniupTt, CIUPTOBKA, CTEPUIIbHAS BaTa.

Bonpocwbt 015 06¢cyxncdenus

1. OcHOBHBIE dTambl CTEPWIM3ANMH PACTUTEIHHOTO MaTepuaia
IIpU BBEJICHUU B KyJILTYpy IN Vitro.

2. Turbl CTepIIIN3YIONIUX areHTOB.

3. IlomydyeHune CTEPUIILHBIX MPOPOCTKOB M 00JaCTh UX HCIOJB30-
BaHUSI.

4. KammycoreHe3 Kak OCHOBA CO3JJaHUs KIIETOYHBIX KYJIBTYP.

5. Ponb (puTOropMOHOB B MHAYKIIMU KAJLITyCOT€HE3a.

6. BO3MOXXHOCTH HCIIONIb30BaHUS KAJUTYCHBIX KYJBTYp B OHOTEX-
HOJIOTHH, TECHETHKE U CETICKITUH.

Tema 6. MUKpOKJIOHa/IbHOE Pa3MHOXXE€HUe
pacTeHuu

KinonaneHoe mukpopasmHoxenune pacreHuid (KMP) — 3to Tex-
HUKa IN VItro mas OBICTPOro HEIMOJIOBOIO0 Pa3MHOXCHHUS pPaCTCHUH,
UJEHTUYHBIX UCXOTHOMY.

OTOT METOJ UMEET PsJ MPEUMYIIECTB MEpe] CYIIECTBYIOMIMMU
TPaJAUIIMOHHBIMUA CIIOCOOAMHU PAa3MHOXKEHHSI: BO3MOXKHOCTD TOJTYYCHHUSI
JOCTaTOYHOTO KOJIMYECTBA TEHETUYECKH OJIHOPOJHOTO IOCAJI0YHOIO
MaTepuajia B TEYEHUE BCETO T0Ja; BHICOKUM KOA(DMUIIMEHT pa3MHOXKe-
HUSI; 03I0POBJIEHUE MOCAA0OYHOIO0 MaTepHalia; COKpalleHUe Mpo10JKU-
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TEJILHOCTH CEJICKIIMOHHOTO MPOIIECCa; BO3MOKHOCTh Pa3MHOKEHHUS pac-
TEHUI, KOTOPBIE TPYTHO PA3MHOXKAIOTCS TPAJAUIIMOHHBIMU CITIOCOOaMH.

[TIportecc KMP MOXHO pa3aeianTh HA HECKOJIbKO OCHOBHBIX 3Ta-
noB (puc. 2):

1. Be1Oop MOAXOASNIETO JKCIUIAaHTAa W TMOJYYEHHUE XOPOIIO pac-
Tyliel cTepwibHON KyJnbTypbl. [Ipu BeIOOpE SKCIIAHTa HEOOXOAUMO
UCIIOJIb30BaTh OOBEKTHI, MOJHOCTHIO COXPAHSIONUIUE TE€HETUYECKYIO
CTaOMIBHOCTH Ha Bcex dTanax npoiecca KMP.

2. CoOCTBEHHO MUKPOPa3MHOKEHHE, KOT/1a JIOCTUTaeTCsl MoJIyye-
HHAE MAaKCHMAaJIbHOTO KOJIMYECTBA MEPUCTEMATUUYECKUX KIIOHOB.

3. YKopeHeHne pa3MHOKEHHBIX MMOOETOB C MOCIEAYIOMeH aman-
TalMENl UX K IOYBEHHBIM YCIOBHSIM.

4. BelpamuBaHue PacTEHUN B YCIOBUSX TEIUIMIBI U ITOJATOTOBKA
UX K peanu3alyy Ui MOCAAKE B IOJIE.
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YkopeHeHue mukponoberos PacteHusi-pereHepaHTbl AganTauus pacTteHun
K MOYBEHHbIM YCINOBUSM

Puc. 2. Cxema KJIIOHaJIbHOTO MUKPOPAa3MHOXKEHUS pACTEHUI
MUKPOUYEPEHKOBAHUEM

OaHUM U3 CaMBIX OTBETCTBEHHBIX M TPYJIOEMKHX ITAIOB SIBJISICT-
csl Iepecajika pacTeHUN-pereHepanToB B cyOcTpaT. Heynauum Ha stane
ajanTaliy MOTYT MPUBOAUTH K MACCOBOM TMOEIN pacTeHUM, 4TO 3HA-
YUTEILHO CHU3HUT 3(PPEKTUBHOCTH BCEro IMpoIlecca MUKPOPa3MHOKeE-
Hus. JJis ycnemHon aganTaiul HEOOXO0JUMO CO37aTh ONTUMAJbHbIC
YCJIOBUS JISl JAIBHEUIIIETO POCTA U PAa3BUTHUSL PACTCHUM, B YEM BaXK-
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HYIO POJIb UTpaeT MPaBUIBHBIA MOA00p CyOCTpaTa U CTapTOBBIN pas-
MEp pacTeHUI-PETreHEPAaHTOB JIJIS TIEPEBOA UX B YCIIOBHS €X VItro.

CymectByer MHOTO MeT0J10B KMP, 0/1Hako BCe MX MOXKHO pasie-
JUTH Ha JBa OCHOBHBIX THIIA.

1. AKTHBanMs pa3BUTHS YKE CYIIECTBYIOUIUX B PACTEHUU MEpPHU-
cTeM (amekc cTelisl, Ma3yIIHbIC U CIISIIUEe IMMOYKU CTe0JIsI) OCHOBBIBA-
€TCA Ha CHITUU aluKaJIbHOIO0 JOMUHHpPOBaHUs (IIOJABIIEHUE pOCTa
OOKOBBIX MOYEK PACTUTENILHOrO Mo0Oera Uin Haluyue TePpMHUHAIbHOM
MIOYKH). DTO MOXKET OBITh TOCTUTHYTO JIByMsI CIIOCOOaAMM:

a) yJIaJleHUEM BEPXYIIEYHOW MEPHUCTEMBI CTEOJsI U TOCIEdyI0-
Iee MUKpoYepeHKOBaHHEe modera in Vitro Ha 6e3ropMoHaILHOM cpe-
ne (puc. 2);

0) 100aBIICHUEM B MUTATENBHYIO CPEAY LIUTOKMHUHOB, UHAYIIU-
PYIOIIUX pa3BUTHE MHOTOYMCIICHHBIX Ma3ylIHBIX mooeros. [lanee mo-
Oeru OTIENAIT OT MEPBUYHOIO MATEPUHCKOTO HKCIUIAHTA U BHOBB
CaMOCTOATENIbHO KYJbTUBUPYIOT HA CBEXEINPUTOTOBICHHOW MUTA-
TEJIBLHON cpelie, CTUMYIUPYIONICH mpoiudepanno ma3ynHbX MepHU-
CTEM U BO3HMKHOBEHHE MMOOETOB 00JIe€ BHICOKUX MOPSIIKOB.

2. Maaykius BOSHUKHOBEHHUS MTOYEK MJIM SMOpHOUI0B (e Novo:

a) oOpa3oBaHHE aJIBEHTHBHBIX ITOOETOB TKAHSIMM SKCIJIaHTA —
3TO HauboJjee pacIpPOCTPAHEHHBIM METOJ MUKPOPA3MHOMXKEHUS BbIC-
mux pacteHuii. O6pa3oBaHus aJBEHTHUBHBIX MOUYEK MOXKHO JOOUTHCS
MOYTH W3 JIFOOBIX OPraHOB M TKaHEW pacTeHus (M30JUPOBAHHOIO 3a-
poAbIlIa, JIUCTA, CTEOJsA, CeMsoyiel, YenlyeK W JOHIA JYyKOBHIIHI,
CErMEHTOB KOPHEW M 3a4aTKOB COIBETHH), €CIIN YJIAETCs MOTYUYUTh UX
CBOOOJHBIMU OT UH(PEKIIUY;

0) UHAYKIMS COMAaTUYECKOTO IMOpHUOreHe3a B KJIETKax HKCIUIaHTa
— nuddepeHnmanus 13 COMaTHYECKUX KIIETOK 3apOJIbIIIeno00HBIX
CTPYKTYpP, KOTOpbI€ 10 CBOEMY BHEIIHEMY BHUIY HANIOMHUHAIOT 3UTO-
TUYECKHE 3apOJBIINIA. ITOT MPOIECC BKIHOYACT UHUIUAIINIO 3MOPHO-
F€HHOI0 Kajutyca, mpoaudepanuo 3MOPUOHAIBHO-CYCIIEH30PHOM
MacChl, MOJYYEHUE U BBI3PEBAHUS COMATUYECKUX 3aPOIBIIICH;

B) auddepeHunanus aJBeHTUBHBIX MOYEK B MEPBUYHOM U Tiepe-
CaJOYHOM KaJUIyCHOM TKaHW. ODTOT METOJ Majo UCIOJb3yeTCs
JUTSL TIOJTYYEHMS TTOCaJOYHOIro Marepuaia in Vitro, 4to cBs3aHo C re-
HETHUYECKON HECTaOMIBHOCTHIO KAJUTYCHOM KYJbTYphl (M3MEHEHHE
IJIOUJHOCTH, CTPYKTYPHBIE MEPECTPOMKU XPOMOCOM M HAKOILICHUE
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T€HHBIX MYTaIlui, TOTePs KyJIbTUBUPYEMBIMH KJIETKaMU MOP(OTEH e-
THYECKOr0 MOTECHIINAJIA).

JlabopamopHoe 3anamue 10

Cooeporcanue. KnoHanbHOE MHKPOPa3MHOXEHUE PACTCHUUN Ye-
PEHKOBAHUEM CTEPHIIBHBIX MPOPOCTKOB.

Xo0 pabomul

1. IToArOoTOBUTH TaMUHAP-OOKC ¥ MHCTPYMEHTHI K padoTe.

2. CtepusibHBIE TIPOPOCTKH, cPopMupoBaBiIre 5—6 JTUCTOYKOB,
B CTEPWJIbHBIX YCJIOBUSIX U3BJIEUb U3 MPOOUPOK U MOMECTUThH B CTe-
pwibHy0 damky [lerpu.

3. CTepubHBIM CKAJIbIIEIEM pa3AeiuTh MOOETH HA MUKPOYEPEH-
KM (OTPE3KH CTEOJIS C TUCTOM U MA3YITHON MTOYKOM).

4. YepeHKU TOCAANTh B MUTATEIbHYIO CpeAy Ha rITyOuHY MEXI0-
y3IIUsL.

5. ITpoOupKy 3aKpbITh TUIEHKOW W MEPEHECTU B KiIMMarocTar. Ye-
PEHKH KyJILTHBUPYIOT Ipu Temieparype 2225 °C gaem u 19-20 °C Ho-
4bI0, OCBEIIEHHOCTH 6 KJIK U IPOJIOJDKUTEILHOCTH (poTonepuoaa 16 4.

6. Pe3ynbpTaThl paccMOTpETh U 3apucoBaTh uepe3 2—4 nenenu. Che-
JaTh BBIBOJIBI O CTEMICHH MPOJUepaIiiy MO4YeK pa3IundHbIX KYJIbTYP.

Mamepuanet u o0b6opydosanue: CTEPWIbHBIE MPOPOCTKU Tabaka
U KapTtoders, JJaMuHap-00KC, CTakaHbl U MPOOUPKU C MHUTATEIHLHOU
cpenoii Mypacure — Ckyra, TUHIETHI, CKaJIbIEIU, HOKHUIIBI, (Iia-
KOHBI ¢ 96 %-m u 70 %-M cnupTOM, CIIMPTOBKA, CTEpUJIbHAs Bata,
yamku [lerpu, crakanunku Ha 100 M1, TUCTWITUpOBaHHAS BOJA, CTE-
pUIIbHAs TIJICHKA.

Bonpocwt 015 06¢cyxncdenus

1. OCHOBHBIE 3Tabl MUKPOKJIOHAIBLHOTO PA3MHOKEHUST PACTECHUM.

2. Tunbsl MUKPOKJIOHAIBLHOT'O Pa3MHOKEHUS PACTCHUH.

3. MeToabl CHATUS aluKaJbHOTO JOMUHHUPOBAHMSL.

4. CriocoObl MHAYKIMU BO3HUKHOBEHHMS MOYEK WUJIM dSMOPHUOHUIOB
de novo.

5. IIpenmy1iiecTBa MUKPOKIOHAILHOTO Pa3MHOXKEHHMS MEpe]T CyIlie-
CTBYIOIIMMH TPAJAUIITMOHHBIMHU CITIOCO0aAMU Pa3MHOKEHUST PaCTECHUH.
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