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1. HOEJb IIPOBEAEHUS TIPAKTUKHU

[lenpro mpoBeneHUs MENArOTMYECKON NPAKTUKHU SBJIAECTCS OBJIAJICHUE I1€1arOrnYeCKUMU
HaBbIKAMU TIPOBEJIEHMS OTIENbHBIX BHUAOB YYEOHBIX 3aHATUH M pa3paboTKu y4deOHO-
METOAMYECKMX MAaTEPHAJIOB MO YUCOHBIM TUCHUILTMHAM OMOJIOTUYECKOTO MPOdUIIs.

2. TPEBOBAHUMSA K PE3YJIbTATAM OBYYEHHUA 110 HWUTOI'AM
HPOXOXKIEHUSA ITPAKTUKH
IIposenenue «llemarornyeckoi MpakTUKU» HAIIPABIEHO HA OCBOCHUE KOMIICTCHIUM:
TOTOBHOCTh K IIPENoJaBaTelbCKOM JAEATeIbHOCTH II0 OCHOBHBIM 00pa3oBaTeIbHBIM
porpaMMamM BBICHIET0 00pa30BaHUs;
HaJIM4Yue HaBBIKOB (JOPMHUPOBAHUSI y4eOHOro MaTepuasia, YTeHHs JIEKIUN, TOTOBHOCTh K
MIPETOaBaHMIO B BBICIICH IIKOJIE M PYKOBOJICTBY HayYHO-UCCIIeq0BaTebckuMu paboramu (HUP)
CTYJEHTOB, YMEHHE MPEJCTABIATh YUeOHBI MaTepHall B YCTHOW, MUCbMEHHON U rpaduueckoit
dbopme U1 pa3TUYHBIX KOHTUHT€HTOB CIIYIIATEICH.

3. OBBEM ITPAKTUKH
OOmast TpyJOEMKOCTh IE€Jaroru4eckKoil MPakTHUKU COCTAaBJIAET O 3aYeTHBIX EIMHHUIL

(180 ak. u.).

4. COAEPKAHUE INPAKTUKH

HaumMeHoBaHue Conep:xkanue pazaesna (TeMbl, BUIbI TpynoemkocTb,
pa3jesia NPaKTHKH NPAKTHYECKO 1esITeJIbHOCTH) aK. 4.
Paszpgen 1. ITony4yenne nHAUBUYAIBHOTO 3aaHUS Ha 1
O3HakoMJIEHHE CO IPAKTUKY OT PYKOBOJIUTENS U IPOXOXKIECHUE
CTPYKTYpOii MHCTPYKTaXka M0 OXpaHe Tpy/a Ha paboyem
00pa3oBaTEeNBLHOIO MecTe
npotecca O3HaKkOMIIEHHE C TIPOTPaMMaMH U COZIEPKaHUEM 35
KypcoB, (hopMaMH MTPOBEACHUS yUeOHBIX
3aHATHH (JIGKIIUH, TPAKTHYECKHIE, CEMUHAPCKHE
U J1abOpaTOpHbBIE 3aHITHS)
Paznen 2. Pa3zpaboTka comepskanusi yaeOHOTo MaTepuasa 18
CamocrosTenbHas Ha COBPEMEHHOM HAay4YHO-METOJMUYECKOM YPOBHE
IIOArOTOBKA ITAHOB M | TJon00p M aHAIM3 OCHOBHOW U JIOTIOJIHUTEIILHON
KOHCTIEKTOB 3aHATHH JUTEPaTyphl B COOTBETCTBUU C TEMATUKOHN U 18
o y4eOHbIM EJISIMHU 3aHSITHU
JUCIIATLITHAM 1 [TpoBenenue 3aHATUH 1O TUCIUITIIMHAM
TPOBCACHHC SAHATHH maructparypsl UBXTH, ananu3 npoBeaeHHbIX
3aHATHH, BBIIOJIHEHHE KOPPEKTUPYIOLIEH HIIH 79
pa3BUBAIONICH JICATEIIEHOCTH B MPOIIECCE PAOOTHI
C OT/ICTbHBIMH YUAIIUMUCS NPH U3YUEHUHU
npeaMera
Paznen 3. Odopmiienne oTueTa Mo MpPaKkTHKE 26
[TpomexxyTouHas IToaroroBka K 3alyTe U 3allUTa OTUETA IO 10
aTTecTanus IPaKTUKE
OO6m1ast TpyI0EMKOCTh PAKTUKH: 216
5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TITIPOBEJIEHUSA

IHPAKTUKH

I/IHCTI/ITyT OMOXHMMHYECKON TEXHOJIOTMM M HAHOTEXHOJOTHH OCHalICH HCO6XO)II/IMI)IM

00opyoBaHuEM TSI IPOBEACHHUSI TIEIarOTHIECKON MPAKTUKH: KOMITBIOTEPHI C TAKETOM IPOrpaMm
JUISL CTaTUCTUYECKOW OO0paOOTKHM MaHHBIX, MYJIbTUMEIUHHBIC YCTAHOBKH M IPOCKITMOHHBIC
anmaparsl, 1 JJabopaTopHOe 000pyIOBaHUE.
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Aynutopuss 636: KOMIUICKT CHEIHATM3UPOBAHHOW MeOenH; TEXHUYECKHE CpPENICTBa:
Mynstumenuiinelii npoektop Everycom, HoytOyx Lenovo Thinkpad L530 Intel Core i3-
2370M _2.4GHz/DDR3 4 GB, 1lmr. OGOecrneueH BbpIX0A B HHTEpHET. KoMIuiekr
npesenranuii. Windows XP, Microsoft Office 2007, Microsoft Security Essentials.

6. CITIOCOBBI ITPOBEJEHUSA ITPAKTUKH

[Temarormyeckas nmpakTuKa MOXET MPOBOJUTHCS B CTPYKTYPHBIX nojpasaencuusx PYJIH
WM B 00pa30BaTEIbHBIX OpraHU3aIMAX BBICIIETO 00pa3oBaHus I'. MOCKBEHI (CTaIl[MOHAPHAS).

[IpoBeaeHue nmpakTuku Ha 60a3e BHemHeW opranu3anuu (BHe PY/IH) ocymecTBisercs Ha
OCHOBaHUHU COOTBETCTBYIOILLETO JI0IOBOPA, B KOTOPOM YKa3bIBalOTCS CPOKH, MECTO U YCIOBHS
MPOBEJICHUS MPAKTUKK B 0230BOI1 OpraHu3aluu.

Cpoku mpoBeieHHs] MPAKTUKU COOTBETCTBYIOT MEPHONY, YKa3aHHOMY B KaJleHIapHOM
yueOHOM rpaduKke MporpaMMbl acnupaHTypbl. CpOKHM TMpOBENCHUSA MPAKTUKA MOTYT OBbITh
CKOPpPEKTUPOBAHBI TPH COIVIACOBAHWUU C yIpaBlIeHUEM 0Opa3oBaTeIbHON TOJUTHUKUA U
yIpaBIeHUEM OPraHU3aluy MPAKTHK U COACHCTBHS TPYJOYCTPONCTBY BBHITYCKHHKOB.

7. YYEBHO-METOJAMYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHUE
MPAKTHUKH

OchosHas tumepamypa:

B COOTBETCTBHH ¢ nnporpammoit 1 YMK, pazpaboTaHHbIX 1)1 IOATOTOBKH KaJIpOB BbICILIEH
KBaJTU(PUKAIIMA TI0 TPOPHITIO TIOTOTOBKH.

Hononnumenvras aumepamypa:

B COOTBETCTBHH C IporpamMmoit 1 YMK, pa3paOoTaHHBIX [T HOATOTOBKU KaJIPOB BBICIICH
KBaJIM(DUKALUU 110 TPOPUITIO TOATOTOBKH.

OcHOBHasl ¥ JIOTIOJHUTENIbHAS JIMTEpaTypa W3 paboyeid MporpaMMmbl JUCIMIUIMHBI, B
NPOBEICHUH KOTOPOH y4acTBYET acIMPAHT.

Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepnemy:

OBbC PYJIH u ctoponnue OBbC, k KOTOpPBIM CTYAEHTHl YHUBEPCUTETA UMEIOT JOCTYII Ha
OCHOBAHMH 3aKJIFOYEHHBIX JOTOBOPOB:

— DnektpoHHO-0MOMMoTeuHas cucrtema PYJIH: [caiit]. URL: http:/lib.rudn.ru/MegaPro/Web
— DBC «YuuBepcuTeTckas 6ubnmoreka onnaitay»: [cait]. URL: http://www.biblioclub.ru/

— OopasoBaresbHas wiathopma «tOpaiity: [caiit]. URL: https://urait.ru/

— OBC «Jlanby: [caiit]. URL: https://e.lanbook.com/

— OopasoBareibHas wiathopma «tOpaiity: [caiit]. URL: https://urait.ru/

ba3bl TaHHBIX U TOMCKOBBIE CUCTEMBI:

— DOnexkTpoHHbIH (oHA NMpaBOBOW M HOPMATHUBHO-TEXHHMYECKOM uHpopmarmu: [caiir]. URL:
https://docs.cntd.ru/

— IlowuckoBas cuctema «Iumekcy: [caitr]. URL: https://yandex.ru/

— Ilowuckosas cuctema «Google»: [caiit]. URL: https://www.google.com/

Yuebno-memoouueckue mamepuanvt 0yisi NPOXOHCOEHUSL NPAKMUKU:

WHcTpykuus 1mo oxpaHe TpyZAa M MOXapHOW O€30MacHOCTH MpPH MPOBEAECHUU MPAKTUK
[ykazaTh Ha3zBaHHMe M HOMEp WHCTPYKIIMHM B COOTBETCTBUH C yTBepxIeHHOH Ha Bamem OVYII]
(TIepBUYHBIA MHCTPYKTAX).

Meroandeckue yKa3aHHUsl MO 3aMOJHEHUIO OOYJarolIUMHUCS JTHEBHUKA U O(OPMIICHUIO
oTYeTa Mo MPaKTUKE.

8. OIEHOYHBIE MATEPHAJIbI 1 BAJLJIbHO-PEUTUHT OBASI CHCTEMA
OIIEHUBAHHMS VYPOBHSI C®OPMHUPOBAHHOCTH KOMIETEHIUNA TIO
HUTOT'AM NPOXOXKAEHUS ITPAKTUKHA

OreHOouHBIE MaTepUaibl U 0ATUIBHO-PEUTHHIOBAsi CUCTEMA OLICHUBAHUS 00YUYaIOIIUXCS 10
UTOraM MPOXOKJIEHHsI NMEAArorHuecKol MPakTUKH MPEACTaBIEHbl B MPUIOKEHUH K HACTOsAIIEH
porpaMMe MPaKTHKH.



PASPABOTYUKMU:
Hupextop UBXTH

PYKOBOJUTEJIb BYII
Hupexrop UbXTH

CragumeBckuil SI.M.

CranunmeBckuii .M.
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[Tpunoxenue Nel k «IIporpamme remgaroru4eckoi MpaKkTUKU»

OIIEHOYHBIE MATEPHAJIbI U BAJUIbHO-PEUTUHT OBASI CUCTEMA
O EHUBAHUSA YPOBHA CPOPMUPOBAHHOCTU KOMIIETEHIIMH ITO
NUTOI'AM HNPOXOXIAEHUSA ITPAKTUKHU

[To utoram mNpoXOKAEHUS HAYYHO-NIEAATOTMYECKOM IMPAKTUKH AaCIUPAHT TOTOBUT U
OpEeACTaBIsieT Ha 3allUTy OTYeT, COAEp)KALIMi, B COOTBETCTBUU C COCTaBJIEHHBIM
VHAUBUYaJIbHBIM 331aHUEM:

OTtueT o npoenanHoli padoTe;

Pa3paboTanHble CaMOCTOSTENBHO IUIAaHBI CEMHHAPCKUX (Ja0OpAaTOPHBIX) 3aHATUI 110
OJIHOM WJIM HECKOJIBKMM TeMaM y4eOHO! AUCHUILIMHBL, IpernoaaBaeMoi Ha Kadeape, ¢ nepeuHemM
BOTIPOCOB JUIE OOCYX/ICHHUS, HOPMATHBHBIM MaTepUAIIOM, DPEKOMEHIYEeMOH JHTepaTypoi,
IPaKTUYECKUMH 3a7a4yaMHt Ul PELICHHUS;

Meronuyeckue ykKazaHHs, HAYYHO-IPAKTHUYECKHE PEKOMEHJAMM IO IPOBEIACHUIO
CEeMMHAPCKUX 3aHATHUH;

@®parMeHT TECTOBBIX 33JaHUN MO0 TUCUUIUIMHE U (UJIN) MPE3EHTALUIO 10 AUCLUILIIMHE.

Pe3ynbTarhl pOX0KAEHUS IPAKTUKH ONPEAEIISIOTCS IIyTEM IPOBEACHUS IPOMEXKYTOUHOMN
aTTeCTallud C BBICTABICHMEM OLEHOK «OTIMYHO», «XOPOIIO», «yIOBJIETBOPUTEIBHOY,
«HeypnosnerBoputesnbHo» U B cucteme ECTS (A, B, C, E). OcHoBaHueM a1 UX BbICTaBICHUS
apnsiercs npunaras B PYJIH GanbHO-pedTHHTOBAs CUCTEMA.

OOyuaromumMcs, OPOUIEAIIMM  MPAaKTUKYy B  JIpYyrMX  00pa30BaTEJIbHBIX
YUPEKACHUAX WM UMEIOLINX CTaXK pabOoThl 10 MPOQUIII0 MOJrOTOBKH, MO peIIeHUI0 Kadeapsl
MOJKET OBbITh 3a4TE€HA IPAKTHKA TOCTIE NMPEACTABIECHUS COOTBETCTBYIOLIETO OTYETA 110 MPAKTHUKE.

OOyuaronuiics, He BBINOJHHUBIIUN MPOrpaMMy MpPaKTHUKH 0€3 YBaKUTEIbHOM
MPUYMHBL, TTOJYYUBLINI OTpULIATEIbHBINA OT3bIB O Pa0OTE WM HEYJIOBIETBOPUTEIBHYIO OLEHKY
IpU 3alIUTe OTYeTa, PELICHWEM JeKaHaTa 10 COIVIACOBAHHUIO C 3aBeAYIOIIMM Kadeapoil Moxer
HAIpPaBIATHCA HA MPAKTUKY BTOPUYHO B CBOOOJHOE OT 3aHATUM BpeMs WM HPEACTaBIsIEeTCS K
OTYHMCIICHUIO KaK HE BBIMNOJIHUBLIIMM 00s3aHHOCTEH 1O J100pPOCOBECTHOMY OCBOEHHIO
00pa3zoBaTeNbHON MTPOTrPaMMBbI U BBITIOJTHEHUIO YU€OHOTO TIJIaHa.

OOyuaromuecs, He MPOLIEIIINE MPAKTUKY KAaKOT0-TMO0 BUAA MO YBAXKUTEIbHOM
[IPUYMHE, TPOXOAAT MIPAKTUKY 10 UHIMBUIYaTIbHOMY IJIAHY.



HMEP 3alI0JTHCHUA THEBHUKA MPAKTHKH

3ameuaHus u

Tema 3ausaTHS/BUI CopepxaHue BHIIIOJTHEHHON 3aKiro4eHne
Hara IIPEMIOKECHUSA
paboThl paboThI PYKOBOJHTEIISA
IPAKTHUKAHTA
01.11. O3HaKoMJIEHHE CO O3HakoMJIEHHE C
2021 CTPYKTYpOM porpaMMaMu 1
00pa3oBaTENHLHOTO CoJIep>KaHHuEeM KYpPCOB,
mpotecca (dhopMamMu IpoBeJICHUS
y4eOHBIX 3aHATUH (JCKIUH,
MIpaKTUYECKHeE,
CEMHUHApPCKHE U
J1ab0opaTOPHBIC 3aHSTHS)
08.11. CamocrosTenbHas Pazpabotka conepxaHus
2021 MOATOTOBKA IIJIAHOB U | y4eOHOro MaTepuasa Ha
KOHCIICKTOB 3aHSATUH | COBPEMEHHOM HAay4HO-
0 Y4eOHBIM METOJINYECKOM YPOBHE
MUCLAILIINHAM [Ton6op u ananuz
OCHOBHOMU U
JIONIOJTHUTEIbHON
JTUTEPaTypHI B
COOTBETCTBUU C TEMATHUKOU
Y TENSAMHU 3aHITUN
10.11. IIpoBenenue 3ansatuii | [IpoBenenue 3aHATHil 10
2021 IUCIAIINHAM
maructparypsl IbXTH,

aHaJin3 MPOBEJIECHHBIX
3aHSATHUH, BHIIIOJHEHHUE
KOPPEKTUPYIOLIEH WITH
pa3BUBaKOLLIEH
JIEATEIIbHOCTHU B MPOLIECCE
paboThI C OTJEIBHBIMU
YYalIUMHUCS TTPU U3YYEHHUH
npeaMeTa
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YUYPEXJIEHUE BbICHIEI'O OBPASOBAHUA
POCCHMNCKHNHN YHUBEPCUTET APY>Kbbl HAPO/IOB
(PYJIH)

I/IHCTI/ITyT OMOXHMMUYECKOM TEXHOJOTHH U HAHOTEXHOJIOIHU

OTyeT no negarorn4ecKoi MpaKkTUKe Ha TEMY:
«Pa3paboTka METOANUECKUX MATEPUAIOB)»

Brimonmanna:

Mexonomuna E.H.

CTYJICHT 2 Kypca MarucTpaTypbl
rpynnst [[HM-27
PykoBoautens:

CranunmeBckuii S1.M.

Mocksa 2024



8

Tema 1. Ci1araembie 0MOTEXHOJIOTMYECKOI0 MpoLecca.

OO0urasi TeXHOJIOTHYECKAs CXeMa MPOU3BOACTBA BKJIKOYAET:

1. mOATOTOBKY MOCEBHOTO MaTepuaja WM MHOKYISTA, KyJa BXOIUT PsAJ STANoB, HAYMHAS OT
3aceBa MPOOMPOK M KayaJloK KoJ0 /10 MpoBeIeHHs BhIpalluBaHus B 3aceBHOM (hepmenTepe. Bee
omepanuy  OCYHIECTBISIOT B  CHEIHAJIbHOM L€Xe W TNpU  COONIONCHHUU  TPaBUI
MHUKPOOHOJIOTUYECKUX PabOT, B TOM YHUCIE U NPU CUCTEMAaTHYECKON CTEPHIM3AIMK BO3JyXa B
noMmeneHus X. MHOKyISAT moay4yaroT MyTeM MacIiTaOMpOBaHUSl YUCTOM KyIbTYphl IPOAYIIEHTA.

2. MOATOTOBKY MUTATEIBHON CPEJbl JUIsl IPOM3BOJACTBEHHOTO (epMEHTEpa, KOTOpasi BKIIOYAET
BBIOODP U peanu3aluio perentypsl cpeapl. CTepuinsanus 10JKHA TapaHTUPOBATh COXPAHHOCTh
BCEX MUIACTUYECKHUX M SHEPTeTUUYECKUX KOMIIOHEHTOB B MCXOJAHOM KOJMYECTBE U KauecTBe. Jis
MOJIyYEHUS] MTUTATENLHOM CpeJibl MPUMEHSIOT Pa3InyHOe 000pyI0BaHUE, IPUYEM B CIIEUATHHOM
1[eXe MPOBOJSIT ¥ BOJOIMOATOTOBKY, BKIFOUAIOIIYI0 OYUCTKY BOJIBI.

3. moArotoBky (EpMEHTALMOHHOTO OOOpPYJOBaHMs, TapaHTHPYIOIIETO COXPAaHHOCTh OT
NIOTIJIaHuUs B IPOLIECC KOHTAMUHAIIMOHHOM (1opbl. Ha 3TOM 3Tare npoBOAST CTEpUITH3AIHMIO BCEX
y3710B (hepMEHTEPOB, a TAK)KE MPUMBIKAIOIIUX K HUM TPYOOIIPOBOIOB.

4. ctanuio OMOCHHTE3a, IIe B MAKCUMAJIbHON CTENIEHH UCTIOIB3YIOTCSI BO3MOKHOCTH OMOOOBEKTa
JUISL TIONy4YEHUsS! JICKapCTBEHHOIO Hayaya, KOTOpOE HAKAIlJIMBACTCsl BHYTPU KIETKH I JKe
CEeKpeTHpyeTcs B KyJbTypaibHyto cpeny. Ilpy sToM Bce NpOU3BOACTBEHHBIE ONEpaLlUU
OCYIIECTBIISIIOT B CTEPUJIBHBIX YCIOBUAX, MPHU OMpPENEICHHON TemrepaType W 3HadeHun pH
CpEeJibl, a TAK)KE B TEUEHHE XapaKTEPHOTO JUIsl KaXKI0T0 MPOIyLIeHTa NEPUOa BPEMEHHU.

5. CTavI0 KOHLIEHTPUPOBAHHUSI, OTHOBPEMEHHO MpeIHA3HAYCHHYIO U JIUIS YAalleHus Oaiacra;

6. CTaJIMI0 OUYNCTKH, PEATU3YEMYIO 32 CUET IOBTOPA PsAJa OAHOTUIIHBIX ONEPALMNA UM XKE 3a CUET
HaObopa pa3iIMyYHbIX MPENapaTUBHBIX TPUEMOB IMOBBIIICHUS YICIbHON crenuduueckoit
AKTUBHOCTH  JIGKAPCTBEHHOro  Havana  (yabTpauuibTpamusi,  OKCTPAKIHs,  COpPOIHs,
KpUCTAILIN3AIu);

7. CTaauio TMOJIyYeHUsT KOHEYHOM CcyOCTaHIMM WJIM TOTOBOM JIEKApCTBEHHON (OpMBI C
MOCTEAYIONUMHE OTepalusIMHA pacGacoBKH U YIAKOBKH.

®epmeHTALUSA

[enTpanpHblii Tan (papmareBTHUYECKOro Mpou3BoacTBa — (epmentauus. [lox dhepmentanueit
MOHMMAIOT BCIO COBOKYITHOCTb IIOCJIEI0BATENbHBIX ONEpAIfil OT BHECEHHS B TUTATEIBHYIO CPELY
MOCEBHOTO Marepuana (MHOKYIsATa) [0 3aBEepLIeHHS TMpollecca pocTa Wi OHOCHHTE3a
OMOJIOTMYECKH aKTUBHBIX BEIIECTB. B ocHOBE mporiecca hepMeHTaIllUN JICKUT KYJIbTHBUPOBAHUE
MPOJYLIEHTOB, T.€. BhIPAIIUBAHUE KYJIbTYpPhl MUKPOOPTaHU3MOB, KJIETOK BBICHIMX PACTEHUUN WU
TJIECHEBBIX TproOOoB [1].

[TepemenuBanue B OMOpeakTOpax pemaeT caeayolue 3a1auu:

WHTEHCU(UKAIIUS MPOIIECCOB MAacCOIepeaun ra3->KUIKOCTh U KUIKOCTh-KIIETKA;
WHTEHCU(PHUKAIUS TETUIONEePEaau Py TEPMOCTATUPOBAHUH CPEJIbI;

JTUCTIEPTHPOBAHUE KareNb )KUIKOCTH U My3bIPHKOB Ta3a;

BBIPABHHUBAHHE TEMIIEPATYPHI B 00bEME MEPEMEITNBAEMON CPEJIbI;

BBIPAaBHUBAHKE KOHIICHTPAIIMHA B 00BEME CPEJIbI.

BonbIIMHCTBO HCMOIB3yEMBIX B COBPEMEHHOM MPOU3BOACTBE KYJIBTYp MHKPOOPTaHU3MOB
SIBJISIFOTCSL @9POOHBIMHU, T.€. TPEOYIOT MPUCYTCTBHS KUCIOPOIa B Cpelie. ITO TOCTUTACTCS ITyTeM
obecrnieueHnss HE0OXOJUMOM KOHIICHTPAIIUN PACTBOPEHHOT'O KUCIOPO/a B *KHUIKOW MUTATEIHHON
cpene. s Toro, uyTtoObl OOJETYUTH PACTBOPEHUE KUCIOpOJa B BOJE, BHYTPh (epMeHTepa
MOMEIIAIOT TaK Ha3bIBaeMble 6apOOTEPHI (TPYOBI C MATBIMU OTBEPCTUSMHU TI0 Beelt qymue). [Ipu
3TOM KHCIIOpPOJ MOCTYMHAeT B KUAKYIO (ha3y B BUJE MEJKHX My3bIPHKOB, UTO MpHU padoTaroien
MEIIaKe YBEIMYMBAET CKOPOCTh €ro pactBopeHus. OQHAKO MHOTA B MHKPOOMOIOTHYECKOMN
MPOMBINIUICHHOCTH, HANpUMeEp, MpH TMOJydeHHH BuTamMuHa B12, ucmonb3yroTcs aHa’dpoOHbBIE
KYJbTYpBI.

[lepemennBanue HHTEHCU(DULIUPYET MAacCONIEPEHOC KUCIOPOIa U3 Ta30BOM (a3bl B )KUIKYIO T.K:
obOecrieunBaeT JOMOJHUTEILHOE IUCICPTHPOBAHUE Ta3a B MENKHUE ITy3bIPbKH, YBEITUYHBAs
MMOBEPXHOCTh KOHTAKTa (a3;
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YBEJIMYUBAET BpeMs MpeObIBaHMsI My3bIPHKOB raza B KUIKOHW (haze, obecrieunBasi MOBBILICHHOE
ra3ocojiep>KaHue 1 BpeMsi KOHTaKTa ¢as3;

YMEHbILIAET pa3Mep KOJIOHUHN KIETOK U CHIKAET 3(PPEKTUBHYIO BA3KOCTh CPE/IBL.

[To cnocoOy mepeMemmMBaHus W a’palliil OMOPEaKTOpHI, MOAPA3/CIAIOTCS Ha ammaparbl ¢
MEXaHUYECKUM, THEBMATUYECKUM ¥ LIUPKYJIALMOHHBIM EPEMEIIMBAHUEM.

OcHoBHbIe THITB (pepMeHTepoB

JUIs @3pOGHOTO TITyOHHHOTO KyJIBTHBHPOBAHHA MHKPOOPTaHH3MOB

XapakrepHCTHKH Ckopocts abcopbunu
Tun depmentepa nepemMemnBanuA ¥ adpaun | O; B MPOMBILLIEHHBIX
annaparax, Kr/(w's)
Annapar ¢ | BeicOKast HHTEHCHBHOCTB 5-10
MeLanKOH nepeMeIMBaHuA Cpeabl M | (M3MEHEHHe 3a cueT
JUACTIEPrAPOBAHKA Ta3a. BAapbMPOBAHMS YHCIIOM
] BosmoxHoe MexaHHyeckoe | 060poTOB MEIIAIKH, pac-
MOBPEXACHHE KIETOK (JUIA | X0/1a ra3a, IaBJIeHHEM B
rpubos). Biusuue Ha annapare)
YPOBEHb PaCTBOPEHHOTO B
8030yx cpezie Kueiopoaa
OpnudrHbiH OrcyTcTBHE Bpamaio- 2-5
anmnapar IIHXCA YaCTeH, MArKOe (u3menenue Maccoobme-
MEXAHHYECKOE BO3/ICH- Ha H KPaTHOCTH LIHPKY-
CTBHE HA KJIETKH. JISIAH PACXOAOM BO3-
B3aumocBA3b a3palny 1 ayxa)
eosdyx NepeMEIIHBAHHUA CPE/IbI
Liupkynsaunonnsiii | OTCyTCTBHE 3aCTOHHBIX 30H 39
anmapar M MEXaHMYECKHX YacTel B | (M3MEHEHHE XapaKTepHC-
annapare; HHTEHCHBHOE THK 32 CYET MPOH3BOAH-
THAPABIMYECKOE NIEPeMe- | TeTBHOCTH LIUPKY-
eosopx | WIMBAHHME CPE/IBI. JISAUHOHHOTO HACOCa U
| HeBbicOKO€ ra3oHachile- KEKTHPOBAHHA BO3-
HHE Cpe/Ibl ¥ YPOBEHb Jiyxa)
a’paLuu
Kosnonnpiit anmapar | OTcyTcTBHE MEXaHHIECKHX 4-8
g YacTei; BbICOKas HHTEH- (M3MEHEHHE myTeM
CHBHOCTH Macconepeaayn | noabopa CKOpoCTH —
O,. Yioberso crepwinsa- | pacxosa ra3osoi hass,
IIMH ra30BOr0 MOTOKA. YMCIIOM M THIIOM CEKLH-
Bo3moxusocTs opranusa- OHHMPYIOUIMX NIePEropo-
LMK MHOTOCTAAHHHOTO JIOK IO BBICOTE KOJIOH-
ooy npouecca depmerTanun HBI

IleHooOpa3oBaHue U MeHOTalIeHHE B porecce pepMeHTAMI

[TenooOpazoBaHre 0OYCIOBICHO BBEACHHEM Ta3oBOil (ha3bl HATMYUEM B Cpe/ie MOBEPXHOCTHO-
aktuBHBIX BemiecTB ([TAB), k 4nciy KOTOPBIX OTHOCSITCS MTPOIYKTHI paciaja KUPOB — MbLIa, a
TaKKe OeKu.

3HaveHHE MMEHHOTO CIIOS:

JlocTouHCTBA:

MeHa CIIOCOOCTBYET POCTY MHOTHX a3POOHBIX MHKPOOPTaHU3MOB. BHEIPSSACH B TpaHUIly pa3jeia
BO/Ia/BO3/1yX, MeHooOpasywmue [TAB ctuMynupyroT maccomnepenady MexIy dTUMU ¢a3zamu,
CHWDKasl 3aTpaThl HA TICPEMEIIMBAHKE U adPAIHIO.

Henocrarku:

COKpaIIlleHHUE MOJIE3HOro 00bemMa OropeakTopa (ko3 dumrenT 3amonnenus amnmnapatos 0,4-0,6),
CO3/aeT Yyrpo3y 3apaxkeHusl KyJIbTyphbl IOCTOPOHHEH MUKPOQIOPOH, 3arpsS3HEHUs] OKPYKaIoIIei
CpeIbl BCIICACTBHE YHOCA, a TAaKKe BBIXOJAa M3 CTPOS (DUIBTPOB JUISI OYMCTKH a3pUPYIOIIETO
BO3/TyXa.

TakuM 00pa3oM, Ha TPAKTUKE TEHY YAAISIOT JIMIIb YACTHYHO JIO OINPEACICHHOTO YPOBHS,
npuMeHsisi pusudeckue, GU3NKO-XUMUIECKHE, TEXHOJIOTHUECKUE U KOMOWHUPOBAHHBIE METO/IBI.
OU3NKO-XUMUYECKUE METObI IEHOTAIlICHHUS

OcHoBaH Ha 100aBKax B KyJbTypPaIbHYIO CPEy
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MPUPOJHBIX BEHIECTB - pacTUTENbHbIE Macia (TIOJICONHEYHOE, KacTOpOBOE, COEBOE U Jp.) U
YKUBOTHBIE JKUPBI (OapaHuii, TOBSDKUAN, KOCTHBIH U T. [1.), T0OABJICHHE KOTOPBIX B KOJIMYECTBAX O
2-2,5 % (1o o0beMy) sBisieTcsl HanboJiee MPOCTHIM CIIOCOOOM MPEAOTBPAIlCHUS BCIIEHUBAHUS.
Henocrartku:

OTpHUILIATENIbHOE BIIMSHUE Ha YCIOBUS CHAOKEHUS KYJIbTYPaJIbHOM KUIKOCTH KHCIOPOAOM;
BBICOKHI PacXo/l MUIIEBBIX KUPOB.

CUHTETHUYECKUX BEIIECTB - KPEeMHUUOpraHMYECKHe U MOJUA(UpHbIE COCIUHEHUs (Harpumep,
nonumetmiicuiokcad [IMC-200, nponunon b-400 u ap.), yeTblpex3amelleHHbIE aMMOHHEBBIE
OCHOBaHUS, AJIKMJIAMUHOCYJIb(OHATHI U AP.

Kunkue neHoracuTenu BBOAST B BUJE AMYJIbCHUN JIJII TOHKOTO PACHpECIICHUs] B NEHSIIEHCS
KUAKOCTHU, TAKXKE UCIIONIBb3YIOT CyXHe IIeHOracuTenu B popMe OPUKETOB U MOPOIIKOB.

DU3NKO-XUMHUYECKUI METO/1 IEHOTAILIEHUSI HE SIBJIIETCS YHUBEPCAIBHBIM, T.K. HE BO BCEX CITydasx
3¢ dexTrBeH, yIOpoXkKaeT CTOMMOCTh MOJYy4aeMbIX MPOAYKTOB (B MPOU3BOJICTBE KOPMOBBIX
JPOAOKEH PAcX0JIbl HA XUMUYICSCKUE MIEHOTACUTENH COCTaBISOT 10 10 % o0meli ce0ecTOnMOCTH),
TpeOyeT MpeaBapuTENIbHON CTEPUITH3AIINH TIEHOTaCUTENEH.

TexHONOrn4eCKuii METOT MEHOTAILICHHUS:

OcHoBaH Ha cTaOUIN3alMK YPOBHSI TIEHBI 32 CUET:

CHIYKEHHUS MHTEHCUBHOCTHU a’paliuu (COKpaIleHHUEe WU TIOJIHOE MPEKPAIlleHHUE MOJa49u BO3AyXa),
nepeMenInBaHus (YMEHbIICHHE YacTOThI BpallleH!sl MEIIATKU WIH €€ TIOJTHAs OCTaHOBKA),
BBIBOJIA TICHBI U3 PEAKIIMOHHOTO 00hEeMa armapara ¢ IoMOIIbI0 (GroTaTopa;

BaKyyMHPOBAHUS - PE3KOr0 M3MEHEHHWE [ABJICHHSI B Ta30XKHIKOCTHOM CHCTEME, CHIDKAIOIIEee
BBICOTY CJIOSl TIEHBI (JOporocrosiiee OO0OpyAOBaHUE, TPYAHOCTH COXPAHEHHS CTEPUIIBHBIX
YCIIOBUIA).

[TenooOpa3zoBaHre B OMOXUMUYECKUX PEaKTOPAX MOKHO YMEHBIIUTH 32 CUET UX KOHCTPYKTHBHBIX
U TeoOMeTpUYecKuX (HakTopoB, HApUMEpP, YBEIWYCHHs] OTHOILICHHUS IUaMeTpa ammapara K ero
BBICOTE, UJTU 32 CUET M0I00pa COOTBETCTBYIOIIEH KOHCTPYKITUU MEIIalIK|, OapboTepa u T. 1.
Du3nyecKuil METO/ IIEHOTAILIECHUS :
aKyCTUYECKUM METO]l TEHOTAIIeHWs] OCHOBAaH Ha JCHCTBUU 3BYKOBBIX WJIH YJbTPAa3BYKOBBIX
Koe0aHuM, CO3/1aBaeMbIX adPOJUHAMUYECKHUMH WM MarHUTOCTPUKIIMOHHBIMU H3JTy4aTeIsIMU
(7151 TAIIeHs] MAJIBIX KOJIMYECTB TEHBI);

TEIJIOBOM METOJ OIPaHUYUBAETCA UYBCTBUTEIBHOCTHIO MHOTMX MHKPOOPTraHHU3MOB K BBICOKOM
temriepatype. [leficTBue TemioBoro 3pdexra 10CTUTAETCs C TOMOIIBIO CTPYHU OCTPOTO Tapa Wi
HarpeToi MOBEPXHOCTH;

ANEKTPUYECKUN METOJT OCHOBAH Ha TOM, YTO JJIGKTPHUUECKOE TI0JIE MOXKET pa3pyliaTh WU
0CNabIIATh MEHY B AJIEKTPOMPOBOIANINX KUAKOCTIX. Hanbonee appexTuBHBIM sIBIISIETCS CIIOCOO
00pabOTKH TIEHBI B UMITYJIbCHOM AJICKTPUYECKOM T10JI€ BEICOKOTO HAIIPSHKCHUS;
TUAPOAIPOTUHAMUYECKHII METO/T TIPEINoiaraeT UCTIOIb30BaHUE PA3HOOOPA3HBIX KOHCTPYKTUBHO
CJIIOKHBIX, SHEPTOEMKHX CTPYWHBIX MEHOTACAIIUX YCTPOUCTB. Pa3pylieHne meHbl MpOUCXOIUT
MoJ ACHCTBHEM YAAapHOW CHIIBI CTPYH XKHUAKOCTU ((EepMEHTAIMOHHOW Cpeabl WM CBEXeH
MUATATEILHON Cpesbl), pa3dpackiBaeMOM Ha 3€PKalo JKHAKOCTH, WIH B PE3yJbTaTe 3aBUXPECHUS
MEHHBIX CII0EB TOTOKOM BO3/yXa MPU U3MEHEHUHU €r0 CKOPOCTH U HAPABIICHUS.

MexaHndecKHnii MeTO ] IEHOTallICHHUS:

OcHOBaH Ha yMEHBIIEHUU pPa3MEpOB IMY3bIPHKOB MNEHbl WM HUX IOJIHOM pa3pyLIEHUU MpU
MEXaHWYECKOM YIapHOM BO3JCUCTBMM Ha TieHy. JIsi 9TOro NpUMEHSIOT pa3jiuvHbIe
MEXaHHYECKHE BpaIlaloIIuecs YCTPOHCTBa (pOTop, TypOHHY, KPBUILYATKY, MTAKET TAPEJIOK U T. 11.),
KOTOpPBI€ YCTAaHABIMBAIOT Ha OJHOM Bally C TEPEMEIIUBAIONIUM YCTPOMCTBOM peaKkTopa WM
CaMOCTOSITEIIbHO.

KoMOnHMpoBaHHBIN METO/] TEHOTAllIEHUS:

OCHOBOH €ro SBJISIETCS HAIMYUE MEXAHMUYECKOTO MEHOracUTelNsl, a XUMUYECKHE MEeHOTacUTeln
UCIIOIB3YIOTCS TOJIBKO B KPUTHUECKUX ciaydasx [2-http://www.myshared.ru/slide/768669/].
[TapameTpsl U cIOCOOBI KOHTPOJISE (PEPMEHTEPOB.
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1. lomkHbl  obecnieunBaTh ~ OJAronpusATHBIE  YCIOBUS Ul pOCTa  KyJIBTUBUPYEMOTO
MUKpPOOPraHu3Ma.

2. UcknounTh NonajaHue NOCTOPOHHUX MUKPOOPTaHU3MOB.

3. O0beM KyIbTUBUPYEMOU CMECH JOKEH OCTABATHCS TIOCTOSIHHBIM, YTOOBI HE OBLIIO YTEUKHU UITH
UCIIAPEHUS COJIEPHKHUMOTO.

4. Ilapamerpsl KynbTUBHpOBaHHUsS (Temmneparypa, pH, ypoBeHb a’panuu MU T.A.) JOJIKHBI
IIOCTOSIHHO KOHTPOJIUPOBATHCA.

5. KynbTypa npu BbIpalliuBaHuu AOJKHA XOPOLIO EPEMELINBATHCS.

buopeakTop nomkeH 00s1agaTh ClIeAYOIUMI CUCTEMaMHU:

1) nepeMenIMBaHus MUTATEILHON CPEIbI;

2) a3paiyu cpejibl, 00eceYrBaroast JOCTYI KUCIOPO/Ia K KIETKaM;

3) TeniooOMeHa;

4) meHoranieHus;

5) crepunM3anuM cpes, annaparypsl U BO31yXa;

6) KOHTpPOJIS U PeryJMpoBKHU Ipoliecca.

AcenTuka 0MOTEXHOJI0TMYECKOro npouecca.

AcenTuka-3To KOMIUIEKC MEPOIIPUITUIN, HAIIPABICHHBIX Ha PE10TBpAIllEHUE [IONAJJaHus B CPELy
(0OOBEKT) TMOCTOPOHHUX MHUKPOOPTaHU3MOB, BKJIOYas OoJjie3HeTBOpHbIE. Kaxapii w3
MaTepHaJbHBIX IOTOKOB B OMOTEXHOJIOTMYECKUH Mpoleccax- IMOTEHUUANbHbIH HCTOYHUK
MUKpPOOOB-KOHTAMMHAHTOB. AcCENTHKa MOXET BKJIIOYaTh BJIAKHYI0 YOOpKY IOMEIIEHUH,
00paboTKy UX YyJIbTPa(UOIETOBBIMHU JIydaMH, aHTHCEIITUYECKUMHU CPEICTBAMH, UCIOJIb30BaHUE
CTEpUJIbHBIX MHCTPYMEHTOB, CPE€J, TEXHOJIOTMYECKON OJEX]Ibl, 10Aauy CTEPHUIIBHOIO BO3JyXa
(cTonbl € JIaMMHAPHBIM IOTOKOM CTEPUJIBHOIO BO37yXa B OOKCHPOBAaHHBIX IOMEIIEHUSIX,
MOCTYIUIEHHE B (DEPMEHTATOpP CTEPWIBHOTO BO3Iyxa uepe3 OapOorep) u mp. CriemoBaTellbHO
KOMILUIEKC Mep, OOeCHeyMBAIOIUX aCEeNTUKYy OMOTEXHOJOTHYECKUX MPOLIECCOB, BKIKOYAET:
MEXaHUYECKYI0, PU3NYECKYI0O U XUMUUECKYIO 3aIUTy OM000BEKTa U Cpe/ibl €ro OOUTaHus, a IPU

HEOOXOMMOCTH — M KOHEUHBIH mpoaykT. K MexaHW4yeckol 3aliuTe OTHOCATCS: YyHaleHue
MEXaHWYECKUX IpUMECeH, HalmpuMep, U3  BO3JyXa, KYJIbTUBATOPOB, TIe€pMETH3aLUs
000pyIOBaHUs, M30JALMUSA Y3JI0B M COEQUHEHUH; K ¢uzndeckor — o0OpaboTka Bo3ayxa H

MOBEPXHOCTEN MPUOOPOB U aNnapaToB yIbTpadroIeTOBBIMU JTy4aMH, KUTISTYEHUE, CTEPUITU3aLUs
napoM IoJ| JaBJlIeHUEeM, 00paboTKa yIbTPa3ByKOM; K XMMHUYECKOH — 00paboTKa MOBEPXHOCTEH
XUMHYECKMMH aHTHUCENTUKaMU. B TpPOM3BOACTBEHHBIX YCIOBUSAX HCTOYHUKAMU MHKpPOOOB-
KOHTAMUHAHTOB MOTYT OBITh IOYBA, BOJA, OKpYXaroIIMi BO3AyX, Joau. M3 moussl B chepy
OMOTEXHOJIOTHYECKUX MPOIIECCOB MOMAJAIOT CIIOPOOOpa3yIoNue MaTOYKU-0aIllUUIbl, KOHUIUN
rpubOB, aKTUHOMHUIIETHI; ITH K€ MUKPOOPTraHU3MbI C MBUIBIO MOTYT IMONACTh B BO3JyX, Yepe3
MOCPEACTBO KOTOPOIO OHU CIIOCOOHBI MPOHUKHYTHh B Cpey BBIpAlllMBaHMs OMOOOBEKTa WM B
KOHEYHBIN MPOAYKT NPOU3BOACTBa [3].

OuncTka U cTepuiIu3alus BO3yXa U MUTATEeNIbHOM cpebl.

TexHoJOrHYeCcKasi cCXeMa OUYUCTKH U CTEPUIIN3AUH BO3TyXa B OMOTEXHOJIOTHHU:
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Bo3zayx u3 armocdepnbi
(B3BEILLUEHHBIX YaCTHILY -

DuIbLTP npeNBapUTeIb-
HOH OYMCTKH (1A 3aLUTHI

KoMnpeccopa)

—

L Typ6oxomnpeccop ]

a0 10°, mukpoopranusmos - [~
70 15008 1 v° )

OxaaxneHue, BIRrooraese-
HHE H MACNO-YIaB/IHBaHHE

u3 BO3aYyXa
r HuausuayanbHbii
lonosHoi GuALTP duinTp

(OYMCTKE OT YacTHLL
pazMepom | MKM - Ha
99, 9999999 %,
OT MMKPOOPraHH3MO8
-He 6onee 108 | .\4")

v

B TexHouioruo

oyMcTka Ha 98 %

6
(yacruu - menee 2 <107, I
MHMKPOOPraHH3MOB - JI0

10008 1 M%)

TexXHONIOrHYeCKUH BO3IIyX — 3TO BO3MYX, MPOXOIsAIui yepe3 dhepmertep. Uepes depmeHTep ¢
oovemom 50M* mponyckaercs 30000 m3/gac Bozmyxa. OObIYHBIN BO3AYX coaepkHT B 1 M ot 1
Thicsiun 10 100 ThICAY KJIETOK MUKPOOPraHM3MOB. Bo3ayX cTepuin3yrOT TOJIBKO (QUIbTpalMen,
MPOITycKas ero uepe3 cucreMy GuiIbTpoB, Apyrue cnocoOsl (YD, TepMUuecKre) He MOIXOAT, TaK
KaK HY)KHO CTEPHJIN30BaTh OUY€Hb OOJIbIINE 00bEMBI BO3AyXa. [4]

WNunuBuyanbHble GUIBTPHI HE JOJKHBI IpomycKkaTh Oosee 0,25 MUKpOHAa MUKPOOPTaHU3MOB.
Pa3meps MUKpOOpraHU3MOB. - KOKKH cocTaBistor 0,5-1,5 MM, kumeunsie manouku — 0,4- 0,8
MKM.

CymectByeT K03hOUIMEHT MPOCKOKa, modToMy GunbTpsl 100% crepunmn3zaiiuio 1al0T He BCETa.
@WIBTPBI CTEPUIN3YIOTCS OcTpbIM napoMm npu 120° C 30 muH. [4]

Crepuiusanusi NMTATEJbHBIX Cpe/l

BonompoBoanas Boga coaepkuT a0 100 MukpoOHbIX kieTok B 1 mummunutpe. KoMmoHeHTHI
MUTATENbHOM CpeJlibl — HCTOYHUKHU YIJIepoJia, a30Ta, coaepxkar B 1 rpamme myku ot 10000 mo 1
MIIIMAP/IOB KIETOK MHUKpPOOpPraHW3MOB. IluTarenbHyio cpeay CTEpHWIN3YIOT TEPMHUECKUM
HarpeBaHueM, HO TIPU ATOM MOTYT HHAKTUBUPOBATHCS TEPMOJIAOMIIbHBIE COETMHEHN S, BUTAMUHbI
u 1p. [loaToMy 117151 KaXkK10H cpeabl UMEIOTCSI CBOM YCIIOBUS CTEPUIIU3ALIIY.

[Ipn pabore ¢ MHKpoopraHusMaMu HEOOXOAMMO, 4YTOOBI IMOCyJa M CpeAbl HE cojaepkKaiu
MHUKpPOOOB, T. €. OBUIM CTePHIbHBIMU. [l JAOCTHXKEHHMS CTEPUIBHOCTH MHMKPOOPTaHH3MbI
yOMBaIOT HarpeBaHUEM, SIIOBUTHIMHM BELIECTBAMH WJIHM YAANsAOT ux (uimbTpoBanuem. K uncmy
OOBIYHO PUMEHIEMbIX METOJIOB CTEPUIIM3AIIMHA OTHOCATCS CIEIYIOIIHE:

TEpPMHUECKas CTEpUIM3AIMA-BIXHBIA JKap (aBTOKJIIaBUpOBaHHE), IpOOHas CTEpUIIU3aLus
(TMHAANM3alMs), HEMOJMHas CTEepWIM3alMs WIM NacTepu3alus; CyXOW jKap- CTEepUIM3aIus ¢
MOMOIUIBIO TOPSIYEr0 BO3/1yXa; MPOKATNBAaHUE B IJIAMEHH;

cTepuiIn3alus QUIBTPOBAHUEM;

CTepUJIN3aLUs C IIOMOIIBIO PA3IMYHbBIX XUMUYECKUX BEILIECTB;

oOiydenue ynpTpaduoneTom;

o0Jy4yeHue Jyyamu.

OumncTKa ra3oBbixX BHIOPOCOB.

Jlns O4YMCTKM BO3JyXa MPUMEHSIOT pa3jMyHble METOAbl — (QHU3NYECKHEe, XUMHUYECKUEe U
Ouosornyeckue, OTHAKO ypOBEHb M MacIITa0bl UX IPUMEHEHHUS B HACTOALIEE BpEeMsI UYpe3BbIYAITHO
naneku ot TpedyeMbix. Cpenn nmpuUMeHsIeMbIX (GU3UIECKUX METOJI0OB — abCcopOIus mpuMeceit Ha
AaKTUBUPOBAaHHOM yIJIe W JPYTUX NOMJIOTUTENAX, abcopbums kuakocTsimu. Haumbonee
pacnpoCTpaHEHHbIMA XHMHUYECKUMHU METOJAMHU OUYUCTKU BO3AyXa SBISIOTCS O30HHPOBAHHE,
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MPOKaJluBaHUE, KaTaIMTUYECKOE J0KHUTaHue, XJopupoBaHue. buomgornueckre MeToIbl OYHCTKI
ra30BO3AYIIHBIX BHIOPOCOB HAYAIM IPUMEHSTh CPABHUTEILHO HEJJTAaBHO, U TIOKA B OTPaHUYCHHBIX
Mmaciitabax. buonormueckue MeTOAbl OYMCTKH BO3AyXa Oa3HpyrOTCS Ha CIOCOOHOCTH
MUKPOOPTaHU3MOB pa3pymiaTh B a3pOOHBIX YCIOBHSIX IIUPOKHA CIICKTpP BEIIECTB M COCTUHEHUN
JI0 KOHEUHbIX TTpoaykToB, CO2 u H20.

Tema 2. BblaejieHue HejJeBbIX  NPOAYKTOB OMOTEXHOJOTHYECKOT0  NMPOM3BOACTBA,
HCI0JIb3yeMbIX B IPOU3BOACTBE JIEKAPCTBEHHBIX CPEACTB.

[Tponykramu OMOTEXHOJOTHYECKHX MPOU3BOACTB SBIISIOTCS MPHPOJHBIC MaKPOMOJCKYIBI —
Oenku, (pepMEHTHI, MOJUCAXapHIbl, TOTUIPUPHI, BBIIEICHHbIE U3 KIETOK MUKPOOPTraHU3MOB,
TKaHE! ¥ OpraHOB PACTEHUU U KUBOTHBIX.

JlunaMuka u3MeHeHHs OMoMacchl M 00pa3oBaHus NEPBUYHBIX (A) 1 BTopu4HbIX (b) MeTabonmuToB
B IIPOIIECCE pOCTa OpraHmu3Ma, rae 1-6uomacca; 2-poayKT.

A b
'...* (3
1 1
Q Q
2 I 2
= 2 b

v

—— —— —

Bpemsi, MMH Bpemst, MuH

[To oTHoOmIEHHIO K MpoleccaM pocTa HU3KOMOJEKYJSpHbIE HMPOAYKTHI MeTabonu3Ma >KUBBIX
KJIETOK JIeNATCA Ha IMEpBUYHBbIE U BTOpUYHBbIE MeTaOonuThl. IlepBUuHBIE METaOOIUTHI — 3TO
HU3KOMOJIEKYJISIpHBIE coeMHEHUsT (MonekymnspHas macca menee 1500 [la), HeoOXoaumble st
pocTa MUKpPOOpraHu3MoB. OJJHM U3 HHUX SIBJISIOTCA CTPOUTENIbHBIMU OJIOKAMU MaKpOMOJEKYI,
JIpyTrue y4acTBYIOT B cuHTe3e KodepmeHTOB. Cpenn Hanbosee BaXKHbBIX JUISl POMBIIIEHHOCTH
METa0O0JIUTOB MOXKHO BBIJICJIUTh AMUHOKHUCIOTBI, OpPraHWYECKHE KHUCIOThI, ITYpUHOBBIE U
NUPUMHUIMHOBBIE HYKJICOTH[IBI, PACTBOPUTENN M BUTAMHHBI. BTOpHYHBIE META0OIHUTHI — 3TO
HU3KOMOJIEKYJIIpHBIE COEIUHEHHUs, He Tpedyrommecs uid pocTa B 4HCTOM KyabType. Ko
BTOPUYHBIM META0OJIMTaM OTHOCSTCS aHTHOMOTHKH, aJKAJIOHIbI, TOPMOHBI POCTa pacTeHUil U
TOKCHHBI [3].

BbieseHue nesneBbIX NPOAYKTOB MUKPOOHOJIOrH4eCKOr0 CHHTe3A.

KynbTypanbHble KUIKOCTH OOBIYHO SIBJISIFOTCA CIOXKHBIMM ~CMECSIMH  OOJIBIIIOTO  YHCIIA
KOMITOHEHTOB, MHOTHE W3 KOTOPBIX OOJIAAAr0T ONU3KUMHU (PU3UKO-XMMHYECKHMH CBOWCTBaMH.
Hapsny ¢ pacTBOpeHHBIMM MHMHEPAJbHBIMH COJISIMH, YIJIEBOJAaMM, Oe€lKaMH M JPYTHMMHU
OpPraHUYeCKUMH BEIECTBAMH KYJIbTYPATHHBIE KUIKOCTH COJIEPKAT B 3HAYUTEIIEHOM KOJIMIECTBE
MOJIMIMCIIEPCHBIE KOJIJIOMAHbIE YacTHUllbl M B3BecH. Cie0BaTeNbHO, OHU SBJISIIOTCS HE TOJIBKO
MHOTOKOMIIOHEHTHBIMH PacTBOpaMH, HO W cycneH3usmu. [lucrepcHas (aza 3THX cycrieH3ui
COCTOUT U3 MULIEINIUS WM KJIETOK MUKPOOPTaHU3MOB, a TAK)KE U3 TBEP/IBIX YACTHII, COJIEPKAIIUXCS
B OOJIBIITMTHCTBE MUTATENLHBIX CPEJl - MYKH, XJIOTbEB U3 KYKYPY3HOTO SKCTPAKTa U T.II.
XapakTepHOll 0COOEHHOCTBHIO KYJIBTYPalbHBIX >KUIKOCTEH SBISETCS CPABHUTEIBHO HH3KOE
coJlepskaHue LEeNeBBbIX MpoAyKToB. Hampumep, copepkaHue Ouomacchl MPU MPOU3BOJICTBE
nposxoke coctasnseT 5 - 10 %, a npu mpou3BoAcTBe OaKTEpUATbHBIX MPENapaToB HE MPEBbIIIACT
1-2%.

BonbmMHCTBO — 1ENEBBIX MPOAYKTOB MHUKPOOHMOJOTHUECKOTO CHHTE3a HECTaOWJIbHBI U
MOJBEPKEHbl  BIMSHUIO  PAa3NUyHBIX  (akTopoB. benku, Hampumep, HCKIIOUUTEIBHO
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YYBCTBUTEJbHBI K HATrPEBAaHUIO, U3MEHEHUI0 pH cpenbl, Ko MHOTUM (DU3UYECKUM U XUMHUYECKUM
BO3JICUCTBUSIM.

[Ipu pa3paboTke TEXHOJOTHUU BBIJENICHUS LEJIEBBIX MPOIYKTOB HEOOXOAMMO YYMUTHIBATH HE
TOJBKO (PU3MKO-XMMHYECKHUE CBOMCTBA KYJIbTYpPaJbHBIX >KUAKOCTEH, HU3KYIO KOHIICHTPALHUIO
LEJIEBOr0 MPOAYKTa B HHUX M €ro JaOWIBbHOCTh, HO W BHUJ TOTOBOW TOBAapHOH (QOpMbI
Oouwomnpenapata. Bce ToBapHble (GOpMBI OHONpeEnapaToB ¢ TOYKH 3PCHHUS TEXHOJOTHH WX
MOJIyYEHUSI MOYKHO Pa3JeIUTh HA TPU OCHOBHBIE I'PYIIIIHI.

BuonpenapaTsl Ha OCHOBE WHAKTHBHPOBAHHOW OMOMAcCChl KJIETOK M MPOIYKTOB IepepadOTKU
(KOpMOBBIE APOAOKH, TPUOHON MUIICIIUU U JP. ).

BuonpenapaTsl Ha OCHOBE OYHMILIEHHBIX TPOJAYKTOB META00IM3Ma MUKPOOPTaHU3MOB (BUTAMHHBI,
aMUHOKHCIIOTHI, (PEpMEHTBI, aHTHOMOTUKH H JIP.).

2a. D70 TpyIna NpoayKToB MeTaboIn3Ma, KOTOpasi COAEPIKUTCS B KYJIbTYPaIbHOM KUIAKOCTH.
20. D10 NpoyKTHl MeTaboIM3Ma, KOTOPbIE COAEepKATCSI BHYTPU KIIETOK MeTadoIn3Ma.
Buomnpenaparbl Ha OCHOBE >KM3HECTIOCOOHBIX MHUKPOOPTIaHMU3MOB (CPEICTBA 3aLIUTHI PACTEHHIA,
OakTepuagbHble yIOOPEHHUS, 3aKBACKH ISl CUJIOCOBAHUS KOPMOB H JIp.).

LleneBBIM TPOAYKTOM MHKPOOHOJIIOTHYECKOTO CHHTE3a MOXET ObITh, JIMOO cama Omomacca
MUKpPOOPTraHU3MOB (MHAKTHUBUPOBAHHAS WJIM KUBBIC KJIETKH), JIUOO MPOAYKTHI MeTaboIn3Ma,
pPacTBOpPEHHBIE B KYJIbTYPaJIbHOM KUAKOCTU WM HaXOAIIMECS BHYTPU KIETOK [6].

Bruigesenue 0momMacchl

B coBpemMeHHBIX OMOTEXHOJOTMYECKUX TPOU3BOJCTBAX VIS [TOJIYYEHHs OMOMACChl UCIIOIb3YeTCs
BMK (muieBbie Ipoxku, OMOIOTUYECKUE CIOCOOBI 3alUThl PACTEHUN, OEIKOBO-BUTAMUHHBIN
KOHLEHTpAT), a JJs IOJIy4eHUs NMPOAYKTOB MeTabonu3ma ucnoisizytoT [IMK (mpousBonctso
aHTUOMOTHKOB, (PEPMEHTOB, aMHUHOKHCJIOT).

[Tocne ¢epmenTtanmu OnomMaccy HEOOXOAMMO BBIICIUTH. Bpliensercs oHa C MOMOIIBIO
bunbrpanuu. KynbrypanbHast >KUIKOCTh (DUIBTPYETCA OYEHBb ILIOXO. DTO BS3Kas >KUIKOCTH,
KoTopasi coaepkut 12% macia, MUIIEIUT, KOTOPBIE MOTYT CIIUIIATHCS, M TIOATOMY (PHIIBTPOBATH €€
0e3 mpeaBapuTeIbHON 00pabOTKH HEBO3MOXKHO.

[IpenBaputenbHas o0OpaboOTKa KyIbTYypadbHOM >KHIAKOCTH - 3TO KOATYJSALMS Pa3THIHBIMU
metonaMu. Koarynsmus - 3To caumaHue MeJIKMX 4acTUl] ¢ oOpa3oBaHueM ocajka. CylecTBylOT
pa3HbIe METO/bI KOAryJIsluu:

1. KucnotHas koaryisiius - B OCHOBE 3TOr0 MeToja JexHuT To, 4yro K-yo)K oOpabaTsiBaroT
cunbHbIMU kucnotamu H2SO4, HCL, HNO3. Ilpu takoii 06paboTke HMpOXOAMT JAEHATyparus
0enKoB M BbIMaJieHHe ocaaka. KucinoTHas Koaryssius HE MOXET HCIHOJb30BaThCs Ha BCEX
HOPENNpPUATHIX, OHA MOXET HCIOJb30BaThCA TOJBKO TaM, IJIE OHA HE BJIMAET Ha KOHEUHbIN
npoaykT. KuciaoTHast Koarynisinust MOXeT UCIOJIb30BaThCs MPH MPOU3BOACTBE AHTUOMOTHKOB.

2. TennoBast koarynauusi - B OCHOBE A3TOro Merojaa JiexuT HarpeBanue K-oiDK no Ttaxoit
TEeMIEepaTyphl, Ipu KoTopoii 6enku aeHatypupyrorces (cBoiiie 40°C). 310 oueHb 3P hEeKTUBHBIMH,
IPOCTOM METOM, KOTOPBIN MPUBOJIUT K 00pa30BaHMIO OCaJIKa, KOTOPHI jierko ¢punbTpyercs. Ho,
K COXKaJIEHHI0, UMEET OlpeAeieHHble orpaHndeHus. OH HCIOJIB3yeTCs B IPOU3BOJCTBE
AHTUOMOTHKOB, HO HE MOJKET MCIIOJIb30BaThCsl B IPOU3BOJCTBE (PEPMEHTOB, KaK M METOJ
KHCJIOTHOM KOAryJssiuu.

3. Koarymsanus snektponutamu. MCnonb3yroTCs AJIEKTPOJIUTHI, KOTOPBIE COAEPKAT KATHOHBI
Ca2+, Ba2+, Al3+. Korna snextponutsl BBoaaT B KK karuonst Ca2+, Ba2+, Al3+ coequnstorcs
C aHUOHAaMU cepHOU Ui GocPOpPHON KUCIOTHI U TOTJa IPOUCXOAMT BhINazeHue ocaaka BaSO4,
CaS04, Al2(SO4)3.

4. Koarynsmust oprannueckumu pactBoputensimu. Ecnu k K-0i)K 106aBuTh arieToH, wim cupT
HaOJIr01aeTCsl BhINAIEHUE 0CaKa, KOTOPBIN yIpoIaeT GpuibTpaiuio. He MoxeT ncnoiabp3oBaThes
B IIPOU3BOJICTBE (EPMEHTOB, IOCKOJIbKY BBI3bIBAET B HUX MHAKTUBAIHUIO.

EnVHCTBEHHBIN yHHMBEpCANbHBINA ISl BCEX IPOU3BOJCTB METOJ SIBJISETCS METOJ KOoaryjsluu
AIEKTPOIUTAMHU.

Yacto wuCnonb3yloT KoMOMHHMpoBaHHBIE MeToabl Koarymsamuu. (IIp. KwucnorHo-Tennmosas
KOAaryJIsIIHs ).
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[Tocne Toro, kak mpoBezeHa npenBapuTeabHas 00padoTka KXK, Tombko Torma MoxHO MpOBOAUTH
bunbpTpanuio.

Kpome ¢unbTpanuu, 1uist BbieIeHUST OMOMAacChl, UCIONIB3YIOT U METOJI cenapanuu. B ocHoBe
ATOTO METOA JISKUT JIeHCTBHE LEHTPOOEKHBIX cruil. OH HMEeT HECKOJIBKO MPEUMYIIECTB Mepe.
bunpTpamnueii. A UMEHHO:

1. UckiroueHa BO3MOKHOCTh MPOPBIBA (PHIIBTPYIOIIEr0 MaTepuaia.

2. IIpouecc MoxkeT ObITh OeCIPEPHIBHBIM U MOJHOCTHIO aBTOMATHU3UPOBAH.

Brinenenune Ouonpenapatos 1 rpymnms

Brinenenune 6uonpenapaToB Ha OCHOBE MHAKTUBUPOBAHHOM OnoMacchl Hanbosee npocto. OHO
pakTH4Yecku coctouT B KoHueHTpupoBaHun K-oidK wu cymke. K-nyro)K HeoOxomumo
KOHIIeHTpupoBaTh 10 10% - 20%.

K-ny10)X HEo0X0qMMO KOHIEHTPHPOBATH MOTOMY, YTO OOJIBIIIOE KOJIMYECTBO BJIATM HAYMHAET
packiIapIBaTh LEIEBOU NPOAYKT, U OH TEPSIET CBOE KAYECTBO.

Konuentpuposanue K-0i)K npoBonsr 2-ms MmeTogamu:

1. Ucnnapenuem. K-nyro)X narpesatot 10 100°C u BbllIe U UCHAPSIIOT ONPEIEICHHOE KOJIMYECTBO
BOJIbI, 1O KOHIIEHTPAIIMH 11e7IeBOro npoaykra 40%.

2. BeiMmopaxxuBanueM. B ocHoBe ero nexut 1o, uto K-Hyr0)X 3amopaxuBaroT, pu 3TOM OHaA
npeBpaliaeTcs B jej, a 0noMaccy MOYKHO BBIIECIUTh MEXAHUYECKUM METOIOM.

DTOT METOJ1 €CTh MEHEe YI0OHBIN M KOHIIEHTpAIHsI 11eJIeBOTo nmpoaykTa 20-26%.

Caenyromas cragus - 3T0 CyLIKa.
KoHuentpupoBannyo OMomMaccy moJaroT Ha CYIIKY, IPU 3TOM UCIOJIb3YIOTCS Pa3JIMUHbIC TUTIBI

CYIIEK.

bapabannas cymika.

—

1-6apaban, 2-6yHKep, 3-pa3rpy304HO€E YCTPOHUCTBO, 4-BEHTUIIATOP, S-IIUKIIOH.

Cocrout u3 2-x 6apabaHOB, KOTOpPbIE HarpPEBAIOTCS ApOM, MOJAIOIIMMCS BO BHYTph OapabaHOB.
Bapabanbl BpariaroTcsi HaBCTpedy JApYr APYry, U CBEPXY Ha TOpsAUYYyI0 MOBEPXHOCTh OapabaHa
nonatot cycrensuto K-oit)K. Ha Gapabanax oHa ucmapsieTcsi, 1 MHAKTUBHPOBaHHasg OHoMacca
(akTHUeCKM HaMaTBhIBaeTCsl Ha MOBEPXHOCTh OapabaHa. buomaccy Bpy4YHYIO CHHMAKOT C
MOBEPXHOCTH 0OapabaHOB M MOMEMIAIOT €€ B €MKOCTH. HemocTtaTkoMm 3TOH CyMIKH SIBISETCS
UCIIOJIb30BaHUE MAJIBIX KOJINYECTB OMOMACCHI.

Jl1st GobIIMX KOTMYECTB OMOMACChl UCTIOIB3YIOT APYTOM TUIT CYLIKH.

PacnbuiurenbHas cymika.
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Orpalorannei
203

Cyxan Guomacca

B pacnbuiuTenbHOM Cylke BO3yX nojaercs cHu3y. CBepxXy moaaercsi CKOHIeHTpupoBaHHas K-
asK, ¢ ieBoii cTopoHsl - Teruionocutenb. K-as)K nomanas B cymky u Omarogaps mojade ¢ HU3y
BO3/lyXa, a ¢ OOKY TEMJIOHOCHUTENS - BBICYIIMBACTCS U MPUININACT K CTEHKaM CYIIKH, a MOTOM,
KOTJIa BBIKJIIOUYAIOT [TOJIa4y BO3/yXa - 9Ta cyxasi OMoMacca CBaJIMBaeTCs B HU3, TJIE €€ COOMPAroT B
ONpeIETICHHbIE EMKOCTH.

Brigenenue ouonpernapatos 2-ii rpymmsl (2a.)

D10 mpoaykThl Merabonu3ma, KoTopwle coaepxkarcs B K-0iDK. W nmns ux BolaeneHus
UCIOJIb3YIOTCSI TAKME METO/Ibl KaK 3KCTPAKIIMSI, HOHHBIN OOMEH, U OCAXKICHHUE.

[TponykTsl MeTaboMM3Ma, KaK MIPaBUIIO, HE BBIEPIKUBAIOT BEICOKUX TEMIIEPATyp, WIIK U3MEHEHUS
pH-cpensl mosToMy muis HUX HEOOXOAMMO BBIOMpATh OIpPENEICHHbIE METOJbl BblaeieHUs. B
nepyto ouepens K-yio)K Heo6XxoauMo CKOHIIEHTPUPOBATh, HO HE HCTIapeHHe He BBIMOPaKUBaHUE
B 3TOM ciydae He noaxoaut. Konuenrpupytor K-yro)X meronom ocaxaenus. st ocaxaeHus
BBIOUPAIOT WM OPraHUYECKHE PACTBOPUTENH, WM DIEKTPOIUTHL. OcakIeHUEe MPOBOAUTCS
OpraHMYECKUMHU PACTBOPUTENSIMU B Cllydae, KOrja 11eJEBbIM IIPOYKTOM SIBISIOTCS aHTUOMOTUKU
VI aMUHOKHUCIIOTBL. A 7151 ocaxaeHus (HepMEHTOB MOAXOAAT TOIBKO dIIEKTPOIUTHI.

MeTo1 3KCTpaKIuu.

DKCTpaKkUHUs - 3TO MPOLECC MOIYYEHUS LEIEBOT0 MPOAYKTa OAHOM JKUIKOCThIO ¢ Apyrou. [Ipu
3TOM Ta )KHMJIKOCTh, U3 KOTOPOU MOJIy4YaroT 1IeJI€BOM MPOIYKT, HA3bIBAETCSI UCXOJHON KHUAKOCTBIO.
K Heil mogaercst Apyrasi )KMJIKOCTb, KOTOpasi Ha3bIBAeTCs HKCTpareHT. [Ipu 3TOM 3KCTpareHT He
JIOJIKEH CMEILIMBAThCSA C MCXOJHOM KHUIKOCThIO. B KadecTBe 3KCTpareHTa MCHOIb3YIOT OEH301
win xjaopodopm. B pesynbrare 1eneBoit mpoAyKT MEPEXOAUT B OPraHUYECKH pacTBOPUTEND -
OeH30J1 WK XJIOpo(GOPM U 3TOT paCTBOP HA3bIBAETCS IKCTPAKT.

UCXOJIHBINA PacTBOP + 9KCTPAreHT —> IKCTPAKT + OTpabOTaHHBINA PacTBOP

OKCTpakuMsi TMPOBOJUTCS B ammapaTe SKCTpakTope. JTO ammapaT, KOTOpblii 00opynoBaH
MEMIATIKOM, € JBE KMJIKOCTH MHTEHCHUBHO MEPEMEIINBAOTCS HA MPOTSIKEHUU OIPENEIEHHOIO
BpemeHu. [locie dero oOpa3oBbIBaeTCs CTOMKas 3MyJbCHUS, U BO3HUKAIOT MPOOJIEMBbI Kak ee
pa3enuTb. DMYJbCUSl pa3pyllaeTcs MOJ BIMSHHUEM LEHTPOOEXHBbIX cui (ueHTpudyru). Ito
HauboJsee pacpoCTpaHEHHBIH METO/T TIPY BbIIEJICHUH MTPENapaToB IPyIIIbI 2a.

Honnbiii 00MeH.

HNonooOMeHHbI MeTo siBiisieTcst Hanbosee 3)(PEKTUBHBIM U UMEET HECKOJIbKO MPEUMYILECTB B
CPaBHEHMH C APYTUMHU METOJAMHU:

1. [IpocToTa MeToa 1 MPOCTOE 0OOPYIOBAHUE.

2. BO3MOXHOCTh MHOTOKPATHOT'O UCIIOJIb30BaHUSI HOHOOOMEHHBIX CMOJI.

3. BO3MOXXHOCTh OJIHOCTHIO aBTOMATHU3UPOBATH MPOIIECC.

B kauecTBe COpPOEHTOB HCIIONB3YIOT MOHOOOMEHHBIE CMOJBI (MOHUTHI). BBIBAIOT KaTHOHHBIE,
aHMOHHBIE U aM(OTEpHble - MOHMUTHL. MeToJ MOHHOOOMEHa OCYILECTBIISAETCS 2-Msl MYTAMHU:
CratnyeckuMm u JluHaMHUECKUM.

CraTnveckuii MeTo] HOHHOOOMEHA.
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[IpoBoauTCs B anmapare ¢ MelaIkoil. B anmapare comepskarcs 3epHa HOHUTA.

B »srtor ammapar 3amuBaror K-yio)X c anTHOMOTHKOM. XOpOIIO MEpPEeMENIMBAIOT, MOTOM
(GWIBTPYIOT 3€pHA MOHUTA, IPOMBIBas UX BOAOH Ha ¢uibTpe. Ilocie uero 3epHa HOHUTA, KOTOpbIE
y’Ke collep)KaT aHTUOMOTHK MOMEIIAIOT B aliapar, Iie MPOBOAST 3OO aHTUOHOTHKA. bepyT
OpPraHUYeCKUN pacTBOPUTEIIb, KOTOPBIA XOPOLIO PAaCTBOPSIET 3TOT aHTUOMOTHK, NIEPEMEIINBAIOT
36pHa MOHUTAa W AHTUOMOTUK YXOJIUT B OpPraHMYECKUN pacTBOPUTENIb, B KOTOPOM OH U
pacTBopsieTcs.

DT 3epHa MOXHO UCIOJIb30BaTh MHOTOKPATHO.

Ho Oonee nepcreKTUBHBIM SBISIETCS JUHAMUYECKUHA MeTol. JInHaMUUecKuil MeTo MpOBOAUTCS
B KOJIOHAX, 3aII0JIHEHHBIX 36pHAMH UOHUTA. DTU KOJIOHBI €CTh 2-X TUIIOB:

1-# Tun KoJ0H, 3TO KOTJa pacTBOp MOJAETCS CBEPXY.

1-# T KOJIOHBI HA3BIBAIOT 3aKPBHITBIM QMIIBTPOM. 2- THUI KOJOHBI HA3bIBAIOT OTKPBITHIM
(GUIBTPOM.

B 1-Mm pactBop K-0ii)K nomaercs cBepxy U 3epHa HOHUTA OCTAOTCS [TOYTH HEMOABM>KHBIMH O]
JIaBJICHUEM JKUAKOCTH, TakUM o00pa3oM, HE BC€ 3€pHa MOHMTA IPUHUMAIOT y4yacTue B
MOHOOOMEHHOM TIpolecce.

EcrectBenHo 601ee 3ppeKTUBHBIMU ABISIIOTCS OTKPBIThIE (GUIbTPHI. B KoTOpBIX, pacTBop K-0iK
[I0JIa€TCsl CHU3Y U B PE3yJIbTaTe 3€pHAa HOHUTA, KOTOPBIE HAXOJATCS B MOJBEIIEHHOM COCTOSTHUU
Y TIOJTHOCTBIO OMBIBAIOTCSI pACTBOPOM.

K rpymme 2a. OTHOCSTCS BBIJICJIEHUE Yallle BCETO aHTHOMOTUKOB B (DEPMEHTOB.

Brinenenue Ouonpenaparos 2 rpynmsl (20)

Jis BBIIENCHUST KIIETOK M3 OOJBIIMX OOBEMOB KYJIBTYPalIbHOH cpeapl (B MPOMBIILICHHBIX
MacmTabax) — HUCHOJB3YIOT  BBICOKOCKOPOCTHOE  LEHTPU(YIHMpOBaHHE €  IOMOILIbIO
COOTBETCTBYIOIIUX IEHTPUDYT MOIyHETTPEPHIBHOTO AeUCTBU. CyCIEH3UI0 KIIETOK HEeTPEPhIBHO
nojgaroT B OapabaH HEHTPU(YIH, KIETKU KOHLEHTPUPYIOTCS B HEM, OCBETJIICHHAs >KUIKOCTh
ynansercsi. Korga 0apabaH 3anoiHsieTcs ocaXkJeHHbIMU KJIETKaMHU, HEHTPU(DYTY OCTaHABIMBAIOT
U KIeTku cobupatoT. HeynobctBo 3Toro cmocoba - HEOOXOAMMOCTh OCTaHOBKM IIpoliecca,
BEPOATHOCTh YTEUKHM MMKPOOPTaHM3MOB B OKPYXKAIOLIYIO CpeAy, HEBO3MOXKHOCTH IIOJIHOTO
yZaJeHus KIETOK U3 CPENbI.

ATNbTEepHAaTUBHBIM METOJ| BBIACIEHUS KJIETOK M3 KyJIbTypalbHOM cpeibl — (puibTpanus depes
memOpany. Ho mpouecc ¢uubpTpanuu ObICTpO 3amMenisieTcs 3a cueT HaKOIJICHHs KJIETOK Ha
MOBEPXHOCTU (UIIbTpa. YBEIMUEHUE JIaBICHUS (HIBTPYEMOU cpenbl JaeT BpeMeHHBIH 3P eKT,
TaK KakK KJIETKH 3a0MBalOT MOPbI, 00pa3ys MeHee MPOHULIAEMbIH CIIOH.

Paspymienue (1e3uHTErpanus) KIeToK.

Jis1 5TOM 11eNn MPUMEHSIOT pa3HOO0pa3Hble XUMUUECKUE, OM0I0rnyeckue, GPU3nu4ecKue MEeTO/IbI.
Bce mpoueaypsl IOJKHBI OBITH OJHOBPEMEHHO JOCTATOYHO JKECTKHUMH, YTOOBI pa3pylIUTh
KJIETOUYHYIO CTEHKY, U JIOCTaTOYHO MITKUMU JUIsl UCKIIIOUEHHsI AeHaTypauun Oenka (M3MEeHEeHUs
CTPYKTYpbl KOHEUHOTO MTPOYKTa).

KneTtounele CTEHKM MHKPOOPIaHHM3MOB COCTOAT W3 Ppa3HbIX [OJIMMEPOB, IOITOMY
YHHUBEPCATHHOTO METOJIa UX Pa3pyIIEHHs HE CYIECTBYET.

XUMHUECKUH METOJ| pa3pylleHHs KJIETOYHBIX CTEHOK - 00paboTka mienousto. Eciu OenkoBbIii
mpoayKT He pazpymaercs mpu pH ot 10,5 1o 12,5, To MokHO 63 Tpyna JTU3HPOBATH OOJIBIINE
KoJInyecTBa OaKTepUalbHBIX KiIeTOK. Hampumep, pekOMOMHAHTHBIH TOPMOH pOCTa YelOBEKa
OuYeHb MPOCTO BBIACIUTH U3 KIeTok E. coli 06paboTkoit HaTpus runpokapobonatom npu pH 11.
[Tocne 06pabOTKH 11EI0YbI0 HE OCTACTCS MPAKTHYECKH HU OJHOM JKM3HECTIOCOOHON KIIETKH, YTO
ABTOMATUYECKHU pelaeT npolaemMy yTeuykd peKOMOUHAHTHBIX MUKPOOPTaHU3MOB.

OCHOBHO OMOXMMHUYECKUN METO]I pa3pyIIeHHs KIETOK MUKPOOPTaHU3MOB - JIM3UC C MTOMOILBIO
depmentoB. Tak, nu30UM SUYHOrO O€NKa JErKo THJIPOJIU3YeT KIETOYHbIE CTEHKH
IPaMIOJIOKHUTENbHBIX OakTepuil. s paspylleHus KIETOK TI'paMOTPUIATEIbHBIX OaKTepHid
ucronb3yioT JuzonuM U DJITA. KieTouHble CTEHKH ApOXOKEH W IUIECHEBBIX T'puOOB
THIPOIM3YIOT OJHHM WJIM HECKOJIbKUMH QepmeHTamu: ¢ochomannazoit, [B-1,3- u B-1,6-
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[NIIOKaHA30M, XUTHHA30M - WM  KOMIUIEKCHBIM  JIPOAOKEITUTHYECKHM  IMpenapaToM.
®epmenTaTuBHast 00pab0TKa BEICOKOCTICHM(UYHA, & TU3UC IPOUCXOIUT B MATKUX YCIOBHUSX.
KneTtku MoXHO pa3pymiats GU3NIECKUMU METO/IaMU: HEMEXaHUYECKUMHU (OCMOTHYECKIM [IIOKOM
WIA OBICTPBIM MHOTOKPATHBIM 3aMOPAKMBAaHHEM-OTTAaUBAHUEM), MEXaHUYECKUMHU (00paboTKOM
Y3, coymapeHweMm, TOMOTEHHU3alMed T1oA JAaBicHUEM). MexaHW4ecKoe pa3pylieHue
BBICOKO()(DEeKTUBHO, 0COOEHHO VY3-U3iIydaTessiMH, TEHEPUPYIOIIUMH BBICOKOYACTOTHBIC
3BYKOBBIE BOJIHBI.
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