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1. HEJIb TIPOBEJAEHUSA IPAKTUKHU

Hensto mnpoBenenusi «llemarorudeckoil MpakTUKW»  SBJISETCS  OCBOCHHUE
komrereniuit (AK, HK), a raxxe:

- 3aKpeluieHHe Ha TMpaKTUKEe 3HAHWH, YMEHUH H TPAKTUYCCKUX HABBIKOB,
MOJIYYEHHBIX 00yYaromuMucs 1o crenuainbHoctu 1.5.6 buorexHomnorus;

- TIOJTOTOBKA K OCYIICCTBJICHHUIO TMEIAaroruuecKoil NeATeIbHOCTH B CHCTEME
BBICIIIETO MPO(ECCHOHATFHOTO U JTONOTHUTEIHLHOTO 00pa30BaAHNUS;

- 3aKperuieHre U (OpMHUpPOBAHUE HABBIKOB METOJIMYECKOM pa3pabOTKH M aHAIU3a
OCHOBHBIX (pOpM y4eOHBIX U BHCYUCOHBIX 3aHATHH MO TCHETHKE; 0OBSICHEHUS, OTPaOOTKH
¥ KOHTPOJISI 3HAHUH TI0 TEHETHKE; OpraHU3alliyd BOCITUTATEIIEHON pabOTy CO CTYJACHTAMH,
pa3paboTKH U COBEPIIEHCTBOBAHUS ITPOTPAMMBI YU€OHBIX KYPCOB IO T€HETHKE.

2. TPEBOBAHUA K PE3YJIIBbTATAM OBYYEHHUA 110 HUTOI'AM
HPOXOXIAEHUSA TIPAKTUKH

[IpoBenenne  «llemarornyeckoi MpPakTUKW»  HAMpPaBICHO Ha  OCBOEHHUE
KOMITETEHIIUH:

CIIOCOOHOCTBIO K KPUTHUYECKOMY aHaJIN3y M OIICHKE COBPEMEHHBIX HAyUHBIX
JTOCTH)KCHUH, TEHEPHPOBAHWIO HOBBIX HJICH TPH PEIICHHH HCCISI0BATEIbCKUX |
MPaKTUYECKUX 33714, B TOM YHCJIE B MEKIUCIUILUIMHAPHBIX 001aCTsIX;

CIIOCOOHOCTHIO IJIAHUPOBATH U PEIIaTh 3a7a4l COOCTBEHHOTO MPO()ECCHOHAIBHOTO
Y JJUYHOCTHOT'O Pa3BUTHS,

CITOCOOHOCTBIO CaMOCTOSTEIBHO OCYIIECTBIIATH Hay4IHO-
HCCIIE0BATENBCKYIO JICSITEIHHOCTh B COOTBETCTBYIOIIECH MpodeccnoHaIbHOM 001acTH ¢
UCIIOIb30BAHHEM  COBPEMEHHBIX  METOJOB  HCCIEJOBaHUA M  WH()OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHI;

TOTOBHOCTBIO K  TIPEMOJIaBaTeIbCKOM  JESITENPHOCTHM MO  OCHOBHBIM
00pa3zoBaTeIBLHBIM MPOrPAMMaM BBICIIET0 00pa30BaHNS;

HaJU4YUe HABBHIKOB (OPMHUpPOBAaHMS Y4eOHOTO MaTepuana, YTCHHs JICKIUH,
TOTOBHOCTh K TMPENOJaBaHUIO B BBICHICH IIKOJE M PYKOBOJCTBY HAy4HO-
uccinenoatenbckumu padoramu (HUP) crtynenToB, ymeHue mnpenctaBisTh y4deOHbIN
MaTtepuai B yCTHOM, MUCbMEHHOU U Tpadudeckor ¢popme isl pa3iTuIHbIX KOHTUHTEHTOB
CIylIaTeNen.

3. OBBEM ITPAKTUKHA

O6mas TpymoeMkocTh «llemarorudyeckol MpakTUKW» COCTABISACT 5 3a4eTHBIX
equnaull (180 ax.4.).




5. COAEP KAHME ITPAKTUKHU

HaumenoBaHue pa3jaesa Conep:xkanue pasaesa (TeMbl, BUIbI TpynoemMKocCTb,

NMPAKTHKH NPAKTHYECKOH /IeATeTbHOCTH) aK.4u.
O3HakoMIIeHHE CO O3HaKOMJICHHE C ITPOTPAMMaMU H COEPKaHHEM
CTPYKTYpOil KypcoB, (hopMaMu MTPOBEACHUS y4eOHBIX 36
00pa3oBaTeILHOTO 3aHATHHN (JIEKIUH, TPAaKTHYECKHUE, CEMUHAPCKUE
nporecca U 1a00paTOpHBIE 3aHSITHS)

Pa3paboTka coneprkanus yueOHOro MaTepHraia

CamocrosTenbHas Ha COBPEMEHHOM HAy4YHO-METOUYECKOM 36
MOJIrOTOBKA TUIAHOB U ypOBHE
KOHCIEKTOB 3aHATHI 10 |[TonOop u aHamM3 OCHOBHOM M JTOTIOJTHUTEIHHON
y4€OHBIM JUCLUIUIMHAM  |[JIUTEPATYPhl B COOTBETCTBUH C TEMAaTHKOH U 18

LEJISIMU 3aHSATUN

[IpoBeaenue 3aHATHIA 110 AUCLUIUIMHAM
maructparypsl MUBXTH, anann3 nmpoBeieHHbIX
3aHATUH, BBIIOJHEHUE KOPPEKTUPYIOLLEH TN

[IpoBeneHME 3aHATHIA . 12
pa3BHUBAOIICH JCSITSILHOCTH B IIPOIIECCE
paboThI C OTACITBHBIMU YYAIIUMUCS TIPU
W3YYCHHH MTpeIMeTa
Odopmienne oT4era o MPaKkTUKe 9
[ToaroToBKa K 3alMTE M 3alUTa OTYETA 110 IPAKTUKE 9
BCEI'O: 180

* - collep’kaHue MPAKTHUKH 10 pazjenam u Bujaam npakrudeckoit moarotosku IHOJTHOCTBIO otpaxaercs
B OTYETE 00YUAIOIErocs 1o MPaKTHKE.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPOBEJIEHUA
INPAKTUKHA

NucTuTyT  OMOXUMHUYECKOW  TEXHOJOTMHM M HAHOTEXHOJOTHMH  OCHAIICH
HEOOXOJMMBIM  O0OpPYJIOBaHWEM JUIS  TPOBEJCHUS  IEJaroTMYeCKON  MPaKTHKH:
KOMIBIOTEPBl C TMAKETOM MPOrpaMM Ui CTaTHUCTUYECKONM OOpaOOTKH JaHHBIX,
MyJIbTUMEIUIHHBIE YCTAaHOBKM U TPOEKIMOHHBIE ammapaThl, U JIabopaTOpHOE
obopyioBaHuUE.

7. CHOCOBBI ITPOBEJEHUSA TIPAKTUKHN

«Ilenarormyeckasl MpPaKTUKa» MOXKET TMPOBOJUTCA KakK B  CTPYKTYpPHBIX
noapazaenenusx PY/IH unu B opranuzanusax r. MockBblI (CTallMOHApHAs ), TaK U HA 0a3ax,
HaXOJSIIMXCS 32 MpeaesaMu T. MOCKBBHI (BbI€3/1HAs).

[IpoBenenne mpakTuku Ha 0Oa3e BHemHed opranmzanuu (BHe PYJIH)
OCYILIECTBIISIETCS. HA OCHOBAaHUHU COOTBETCTBYIOILETO JOrOBOPA, B KOTOPOM YKa3bIBAKOTCS
CPOKH, MECTO U YCIIOBHSI IPOBEICHHUSI TPAKTUKU B 0230BOI OpraHU3aIiH.

Cpoku mpoBefeHHs] TPAKTUKH COOTBETCTBYIOT TMEPHUOJY, YKa3aHHOMY B
KaJeHJapHOM yueOHOM rpaduke nporpammsl acnupantypbl. Cpoku mpoBeneHus
IPAKTUKA MOTYT OBITh CKOPPEKTHUPOBAaHbI IIPU COTJACOBAaHMM C YTIpaBICHUEM
o0Opa3oBaTeNbHON MOJUTUKU U JlemapTaMeHT opraHu3ali NpakTUK U TPYAOYCTpOicTBa
obyuaromuxcs B PYJIH.



8. YYEBHO-METOANYECKOE n NHOOPMAIIMOHHOE
OBECIHIEYEHME ITPAKTUKU

@) OCHOBHas 1umepamypa

B COOTBETCTBUU ¢ nporpaMmoi 1 YMK, pa3paOoTaHHBIX AJisi OATOTOBKU KaJpoOB
BBICIICH KBaNU(UKALKUK IO TPOPUITIO TOATOTOBKH.

6) dononHumenvHas 1umepamypa

B COOTBETCTBHUHM ¢ nporpamMMoit 1 YMK, pa3zpaOoTaHHBIX Ui OATOTOBKH KaJpoB
BbICIIEH KBANH(PUKALIUU IO MPOPHIIIO MOATOTOBKH.

Pecypcwi ungpopmayuonno-menexommynuxayuourou cemu « Mnmepremy:

1. ObC PYJIH u croponane ObC, K KOTOPBIM CTYJIEHTHl YHHBEPCUTETA HUMEIOT
JIOCTYI Ha OCHOBaHWH 3aKJIFOYEHHBIX JOTOBOPOB:

- DIIeKTPOHHO-OMOIMOTeUHAs cucTeMa PYJIH - 2bC PYIH
http://lib.rudn.ru/MegaPro/Web

- ObC «YHuBepcuTerckas OubmuoTeka onnaita» http://www.biblioclub.ru

- OBC HOpaiir http://www.biblio-online.ru

- OBC «KoncynbranT cTyaeaTay Www.studentlibrary.ru

- OBC «JIanby http://e.lanbook.com/

- ObC «Tpounknii MOCT»

-bubnuorexa AJIEKTPOHHBIX KYPHaJIOB BENTHAM OPEN
http://www.benthamscience.com/open/a-z.htm;

- National Center for Biotechnology Information (NCBI) - www.ncbi.nlm.nih.gov

- ScienceDirect - http://sciencedirect.com

- Beicmias arrecranmonnas komuccus (BAK) - http://vak.ed.gov.ru/

2. ba3bl TaHHBIX U TOMCKOBBIE CUCTEMBI:

- DSJEeKTPOHHBIM (OHA NPaBOBOM M HOPMATUBHO-TEXHUUYECKOW JOKYMEHTALUU
http://docs.cntd.ru/

- mouckoBas cucrema Sunekc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedeparuBHas 6a3a nanaprx SCOPUS
http://www.elsevierscience.ru/products/scopus/

Yuebno-memoouuecxkue mamepuanvt 05l NPOXOAHCOEHUS NPAKMUKU, 3ANOJIHEHUS
OHeBHUKA U Opopmienus omyema no npakmuxe *:

1. TlpaBuna TexHHKH Oe30macHOCTH Mpu mnpoxoxjaeHun «llenarornyeckoi
OPAKTUKNY (MIEPBUYHBIA HHCTPYKTAK).

2. O0miee ycTpOHCTBO M MPUHIIHIT PAOOTHI TEXHOJIOTHYECKOTO TPOU3BOACTBEHHOTO
000pyZOBaHMsI, HCIOJB3YEMOr0 OOYYArOIMIMMHUCS TpPU MPOXOKICHUU TMPAKTUKH;
TEXHOJOTUYECKUE KapThl U PETIIAMEHTHI U T.J. (IIPU HEOOXOUMOCTH).



http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://vak.ed.gov.ru/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/

3. Meroanueckne yKa3aHWUS TIO0 3aMOJIHCHUIO OOYYaONIMMHCS JTHEBHUKA W
0(OPMJICHHIO OTYETA IO MTPAKTHKE.

* - Bce yuyeOHO-METOAMYECKHE MaTepuajbl A IPOXOXKIEHHUsS NPAKTHKH pa3sMELIaloTcs B
COOTBETCTBHH C JACUCTBYIOINM HOPSAKOM Ha cTpaHule npaktuku B TYUC!

8. OILIEHOYHBIE MATEPHAJIBI M BAJJIbHO-PEUTUHIOBASI
CUCTEMA OLEHUBAHMUA YPOBHA COPOPMHUPOBAHHOCTH
KOMIIETEHIIUUA 11O UTOT'AM ITPOXOXIEHUS ITPAKTUKH

OHGHO‘{HLIC Marcpualibl H 6aHHBHO'peﬁTHHFOBaH cucrtema* OLICHUBAaHMU
o6yqafoumxc51 IO UTOTraM IMPOXOKICHUA «llemarornuyeckom MpaKTUKM IIpCaACTaBJICHLI B

[Tpunoxxenuu k Hacrosuieit [Iporpamme npakTuku (MOyJIs).

* - OM u BPC dpopmupyroTcst Ha OCHOBaHUH TPeOOBaHUI COOTBETCTBYIOIIETO JIOKAIFHOTO HOPMAaTHBHOTO
axta PY/IH (monosxeHus/IopsiKa).
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IIpunoxenne Nel x «IIporpamme renarornaeckom NpakTUKU»

OIIEHOYHBIE MATEPHAJIbI U BAJLJIbHO-PEUTUHI OBASI CUCTEMA
OIEHUBAHUSA YPOBHA CPOPMHUPOBAHHOCTHU KOMIIETEHIIMU 110
NUTOI'AM ITPOXOXKIAEHUSA IPAKTUKH

[To uToram mpoxokIeHUSI HAYIHO-TIEJAr OTUYECKOW MPAKTUKH aCIIUPAHT TOTOBUT U
IpEeACTaBIsEeT Ha 3alIUTy OTYET, COJCPXKAIIUA, B COOTBETCTBHH C COCTAaBJICHHBIM
VHIUBUIYaJIbHBIM 3aJaHHEM:

Otuer 0 npojaenaHHoi padore;

Pa3paboTaHHbIE CaMOCTOSATENHHO TUIAHBI CEMHUHAPCKHUX (J1a00paTOPHBIX) 3aHATHI
TI0 OJTHOM MJIM HECKOJIBKHM TeMaM Y4eOHOH TUCIUIUIMHBI, IPETo1aBaeMoi Ha Kadenpe, ¢
NIEPEYHEM BOIPOCOB JJIsi OOCYKACHHS, HOPMAaTHBHBIM MaTEpUalIoM, PEKOMEHIYEeMOU
JUTEPaTypoH, MPaKTHUECKAMU 3aa9aMu ISl PEIICHNUS;

Metonudeckue yKa3zaHHs, HAyYHO-TIPAKTHYECKHE PEKOMEHIALUH TI0 TPOBEICHUIO
CEeMHUHAPCKUX 3aHSATHIA;

@dparMeHT TECTOBBIX 3aJaHW MO AWCHUIUIMHE ¥ (WIKM) TPE3eHTAIHI0 TI0
JMCIUTITIHE.

PesynbraTel TPOXOXKIACHHSI TMPAKTHKH OMPEACISIOTCS IyTeM IPOBEICHHS
NPOMEKYTOYHON AaTTECTallud C BBICTABICHHEM OLEHOK «OTIHYHO», «XOPOIIOY,
«YIOBJIETBOPUTENBHO», «HeyaoBieTBoputenbHo» U B cucreme ECTS (A, B, C, E).
OcHoBaHMEM I UX BBICTaBIICHUA sBisiercst npuHsatas B PYJIH GanpHO-peiiTHHTOBas
cucTema.

OOyuvaromumcs, NPOIIEIAIINM MPAKTHKY B JAPYruX 0Opa30BaTeIbHBIX
YUPESKICHUSAX WM UMEIONIMX CTaX PabOThl MO MPOQIII0 MOATOTOBKH, IO PEHICHUIO
Kadeapbl MOXET OBITh 3aYTeHa MPaKTHKa TOCJE TMPEACTABICHHUS COOTBETCTBYIOIIETO
OTYeTa MO MPAKTHKE.

OOyuaronuiicsi, He  BBINOJIHUBIIMKA  MpOrpaMMy  TMPaKTUKU  0Oe3
YBOKUTENBHON NPUYUHBI, MOJYYMBIIMM OTPHUIATEIbHBIA OT3BIB O paboTe WM
HEYJIOBJICTBOPUTENFHYIO OIIEHKY TpH 3allUTe OTYeTa, pEIICHHWEeM JIeKaHaTa TI0
COIJIACOBAHMIO C 3aBEYIOIINUM Kadeapoil MOXKeT HalpaBIsATHCS HA MPAKTUKY BTOPUYIHO B
cBOOOJIHOE OT 3aHSATUN BPeMsI MJIU MPEACTABISACTCS K OTUNUCICHUIO KaK HE BBHIOJHUBIINN
o0s3aHHOCTE TO JA0OPOCOBECTHOMY OCBOCHHMIO OOpa3oBaTeNbHOM MporpamMmbl U
BBITIOJTHEHUIO Y4eOHOTO TIaHa.

OOyuaromuecsi, He NPOIIEAIIME MPAKTHKY Kakoro-nmbo BHJa IO
YB@KUTEJIBHOM MPUYKHE, TPOXOIAT MPAKTUKY 110 HHIUBUAYATbHOMY TUIAHY.



PUMEDP 3AN0JHCHHUS THCBHUKA ITPAKTUKH

3aMeuaHus U 3aKJIr0uYeCHUE
Tewma 3ansTHsI/BU Conepxanue
Hara . MPEIIIOKEHUS PYKOBOAUTEN
paboTHI BBITIOJTHEHHON PabOThI
PAKTUKAHTA s
01.11. | O3nakomiienue co | O3HAKOMIICHHE C
2021 CTPYKTYpOii porpaMmmamMu u
00pa3oBaTeNLHOTO | COEPIKAHUEM KYPCOB,
mporiecca dbopmamu MpoBEACHUS
y4eOHBIX 3aHATUI
(JIexuuu,
PaKTUYECKUE,
CEMUHAPCKUE U
nabopaTopHbIe
3aHSTHS)
08.11. | CamoctostenbHas | Pa3paboTka
2021 MOJATOTOBKA cojiep>kaHus yueOHOTo
TUTAHOB U MaTepualia Ha
KOHCITEKTOB COBPEMEHHOM Hay4YHO-
3aHATHH 1O METOJIMYECKOM YPOBHE
y4eOHbIM [TonGop u ananus
JTUCITUTUTMHAM OCHOBHOM U
JOTIOTHUTEIIBHOMN
JTUTEPATYPHI B
COOTBETCTBHH C
TEMaTUKOM U LEIIMU
3aHATUMN
10.11. [IpoBenenue [IpoBeneHue 3ansATHIA
2021 3aHATUN 110 JUCIATUINHAM

MarucTpaTypbl
MBbXTH, ananus
IIPOBEJACHHBIX 3aHATHH,
BBITIOJTHEHHUE
KOPPEKTUPYIOIIEH UITH
pa3BUBaKOLIEH
NEeSITEIIbHOCTH B
nporiecce paboThl ¢
OTJICJIbHBIMU
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Tema 1. Ciaraembie 0MOTEXHOJIOTHYECKOI0 MpoIecca.

OO0masi TeXHOJIOTrHYeCKAas cXeMa MPOU3BOICTBA BKJIIOYAET:

l. HOArOTOBKY MOCEBHOIO0 MaTepHalia WM MHOKYJATA, KyJa BXOJUT Psj ITAIoB,
Ha4YMHAas OT 3aceBa MPOOHMPOK M KauyajoK KOJO J0 MpOBEACHUS BbIpAlIUBaHUS B
3aceBHOM (hepMmeHTepe. Bee omepaliy ocymecTBIsSIOT B CIIEHUATBHOM 1IEX€ U PU
COOJIOJIEHUM TPaBWJI MHUKPOOMOJIOTHUECKMX pPaboT, B TOM 4YHUCIE€ U IpH
CUCTEMATUYECKON CTEpUIIM3ALMKM BO3AyXa B MOMEMICHHSIX. MHOKYIAT MOJy4aroT
yTE€M MacIITaOUPOBAaHUS YUCTOM KyJIbTYphI IPOIYLIEHTA.

2. IOATOTOBKY MUTATEIbHOU CpEIbl AJIs IPOU3BOACTBEHHOIO (PepMEHTEPA, KOTOpast
BKJIFOUAET BBIOOP M peanu3aluio peuentypsl cpeabl. Crepwinsanus I0JKHA
rapaHTHPOBATh COXPAHHOCTh BCEX IUIACTUYECKUX U DHEPIeTUYECKUX KOMIIOHEHTOB
B HCXOJHOM KOJIMYECTBE M KadecTBe. JUIA IONMy4YeHUs IUTATEIbHOM Cpeisbl
IPUMEHSIOT Pa3IMyHOE 000pYyI0BaHUE, IPUUEM B CHEIUAIBHOM LIEXE MPOBOAST U
BOJOINOATOTOBKY, BKJIFOUAIOIIYI0 OYUCTKY BOJIBI.

3. IOArOTOBKY (PEPMEHTALIMOHHOTO 000PYI0BAHHUS, TAPAHTUPYIOILIETO COXPAHHOCTh
OT MOMaJaHus B MPOILECC KOHTAMUHALIMOHHOMN (hiopbl. Ha 3TOM 3Tame npoBoasT
CTEpUJIM3ALIMI0 BCEX Y3JI0OB (PEPMEHTEPOB, a TaKKe NPHUMBIKAIOIUX K HHUM
TpyOOIPOBOJIOB.

4. ctaguio OMOCUHTE3A, I/I€ B MAKCUMAJIbHOM CTENEHU UCTIONb3YIOTCS BO3MOKHOCTH
OMO000BbEKTa IS MOJYYEHHUs JIEKApCTBEHHOIO Haudaja, KOTOPOE HAaKaIIMBAETCS
BHYTPH KIJIETKM WJIM K€ CEKPETUPYETCS B KyJbTypalibHYr cpeny. IIpu 3ToM Bce
IIPOU3BOJICTBEHHBIE ONEPALMHM OCYIIECTBISIIOT B CTEPWIBHBIX YCJIOBHSAX, IPHU
ONPENENICHHOM Temneparype M 3HaueHun pH cpeasl, a Takke B TEUECHHE
XapaKTEPHOIO JUISl KaXJ0ro MPOAYLIEHTa IEPHO/Ia BPEMEHHU.

5. cTaguio KOHUEHTPUPOBAHHUSI, OJHOBPEMEHHO NIPEIHA3HAYCHHYO U ISl YAAJICHHUS
Oamnacra;

6. CTaANIO0 OYMCTKH, PEANTM3YEMYIO 3a CUET MOBTOpA Psiia OJAHOTHUIIHBIX ONEpALHiA
WIM K€ 3a CcYeT Habopa pa3jIuYHbIX MpPENnapaTUBHBIX HPUEMOB IOBBIIICHUS
YACIBHOU cnenupuyeckon AKTUBHOCTU JIEKapCTBEHHOIO Havyasa
(ynpTpaduibTpanus, SKCTPAKIM, COPOLIMS, KPUCTAIIIN3ALINS );

7. CTaAUIO OJYYEHHS] KOHEUHOM CyOCTaHIIMU WJIM TOTOBOM JIEKAPCTBEHHOU (POPMBI
C MOCIEAYIOIHUMHU OnepanusiMu pachacoBKH U YIAKOBKH.

depMeHTALUA

[lenTpanpHblii 3Tan (papMareBTUYECKOTO MpOu3BoJCcTBa — depmenTarus. [lon
(dbepMeHTalell MOHUMAIOT BCIO COBOKYIHOCTH IMOCJIEIOBATENIbHBIX ONEpaluil oT
BHECEHMs] B IMHTATEIBHYKO CpeAy II0CEBHOIO MaTepuaina (MHOKYJATA) [0
3aBEepUICHMS IPOIecca POCTa UM OMOCHHTE3a OMOJIOTMYECKU aKTUBHBIX BEILECTB.
B ocHoBe mporecca pepMeHTAMU JIEKUT KyJIbTUBHUPOBAHUE MPOIYLIEHTOB, T.€.
BBIPAIIMBAHUE KYJIBTYpbl MHKPOOPTaHHM3MOB, KJIETOK BBICIIMX PACTEHUN HWIU
MJIECHEBBIX TpubOB [1].

[lepememmBanue B OMOpeakTopax pemaeT caeayolme 3a1aun:

MHTEHCU (UK TTPOLIECCOB MACCONEPEIauy Ta3-KUAKOCTb U KUJKOCTh-KIIETKA;
MHTEHCU(UKAIMS TEIUIoNepeaadyu Mpu TEPMOCTATUPOBAHUU CPEIbI;
JUCTIEPTUPOBAHUE KaIlelb KUAKOCTH U IMy3bIPHKOB ra3a;

BBIPAaBHUBAHUE TEMIIEPATYPhl B 00bEME NEPEMEITUBAEMON CPEIbI;



BbIPaBHMBAHHUE KOHLEHTpALUi B 00BEME CPEIBI.

BOJABIIMHCTBO HMCHOJMB3YyEMBIX B COBPEMEHHOM IPOU3BOJCTBE KYJIBTYp MHK-
POOPTaHU3MOB SBIIAIOTCS a3POOHBIMU, T.€. TPEOYIOT NMPHUCYTCTBUA KHUCIOpOJa B
cpeme. OTO JOCTHTAeTCs MyTeM OOecTeueHuss HeOOXOAMMOW KOHIEHTPAIHH
PacTBOPEHHOTO KHCIOPOJa B JKHJIKOW TUTaTedbHOW cpeae. st TOro, 9ToObBI
00JIETYUTh PAaCTBOPEHUE KHUCIOpOJa B BOJE, BHYTPh (pepMeHTepa MOMEMIAI0T TaK
Ha3blBaeMble OapOoTephl (TpyObl ¢ MajgbIMH OTBEPCTUSAMHU IO Bcell qiuHe). [lpu
3TOM KHCJIOpPOJ MOCTYNAET B KUJKYIO (pa3sy B BHAE MEJKUX Iy3bIPbKOB, UTO MPHU
paboTarouieil Menajike yBeJIMYMBaeT CKOPOCTh €ro pacTBopeHus. OHaKO MHOT/IA B
MUKPOOHOJIOTUYECKON MPOMBIIIIIEHHOCTH, HAalIpUMEp, IIPHU MOJyYEHUU BUTAMHHA
B12, ucnone3ytorcst aHa3poOHbIE KYIbTYPBHI.

[TepemenmBanue MHTEHCU(DULIUPYET MACCONIEPEHOC KUCIOPOa U3 Ta30BoH (a3bl B
KUIKYIO T.K:

oOecreynBaeT JONOJHUTEIbHOE IUCHEPTUPOBAHUE Ta3a B MEJKHE Iy3bIPbKH,
yBEJIMYMBAs IOBEPXHOCTh KOHTaKTa (as;

YBEIMYHMBAET BpeMsl IPpeObIBaHUs My3bIPHKOB raza B JKHUIKOW (aze, odecreunBas
MOBBIIIEHHOE Ta30COJEPKaHNE U BpEMsI KOHTaKTa (a3;

YMEHBIIAET pa3Mep KOJOHUHN KIETOK U CHIKAET 3(PPEKTUBHYIO BA3ZKOCTh CPEIBI.
[Io cnocoOy mnepeMemuBaHUs W a’palud OHOPEaKTOPbI, MOAPA3IEISIIOTCS Ha
anmaparbl C  MEXaHMYECKUM, IHEBMATHYECKUM M [UPKYJIALHOHHBIM
NIEPEMEINBAHUEM.

OcHogHbIe THIE hepMeHTepoB

Juis @3pOGHOTO TITyOHHHOTO KyJIBTHBHPOBAHHA MHKPOOPTaHH3MOB

amnrnapar

8030yx

i

LIHXCA YACTEH, MATKOE
MEXaHHYECKOE BO3/CH-
CTBHE HA KJIETKH.
B3anmocBA3b aspaumu U
NEPEMEIIHBAHHA CPE/Ibl

XapaKTepHCTHKH Cxopocts abcopOunu

Tun depmentepa nepemewnBanus ¥ adpaunn | O; B MPOMBILUIEHHBIX

annaparax, Kr/(w's)

Arnmapar ¢ | BeicOKass HHTEHCHBHOCTB 5-10

MeanKo nepeMeIMBaHuA Cpeabl M | (M3MEHEHHe 3a cYeT
JUACTIEPrAPOBAHKA Ta3a. BapbUPOBAHUS YHCIIOM
Bo3smoxHoe Mexanuueckoe | 060pOTOB Melanky, pac-
MOBPEXACHUE KIETOK (JUIA | X0/1a ra3a, IaBJIeHHEM B
rpubos). Biusuue na anmnapare)
YPOBEHb PaCTBOPEHHOIO B

6030yx cpeze Kueiopoaa
OpaudrHbii OrcyTcTBHE Bpawman- 2-5

(3meHenue Maccoobme-
Ha # KPaTHOCTH LIHPKY-
JISIMH PACXOAOM BO3-
Jyxa)

LIMpKyJIAUHOHHBIH
anmapar

iat i

3

OT1cyTeTBHE 3aCTOMHBIX 30H
H MEXaHHYECKHX 4acTeH B
annapare; HHTEHCHBHOE
THAPABJIMYECKOE nepeme-
IIHBAHKUE CPE/IbI.
HeBsicokoe ra3oHachiiue-
HHE Cpejibl ¥ YPOBEHb
a’paLmu

39
(umencune XapakTepHC-
THK 3a CYET NMPOH3BO/H-
TEJIHOCTH LMPKY-
JIIHOHHOIO HAcoca 1
IKEKTHPOBAHHA BO3~
Jiyxa)

Konounwiit anmapar

)

OrcyTCTBHE MEXaHHIECKHX
YacTei; BbICOKas HHTEH-
CHBHOCTH Macconepeayu
O,. Ynobereo crepunnsa-
LIMH ra3oBOro noToKa.
Bo3mosxsOCTH Opranm3a-
LMH MHOrOCTaIMHHOrO
npouecca depmerTanun

4-8
(M3MEHEHHE myTeM
n0160pa CKOPOCTH —
pacxojia ra3oso# assi,
YHCIIOM M THIIOM CEKLH-
OHMPYIOUIMX 1ePEropo-
JIOK IO BBICOTE KOJIOH-
HBI




IlenooOpa3oBaHue U NMeHOraNIieHUe B Mpouecce (pepMeHTALMHA
[TenooOpa3zoBanne OOYCIOBJICHO BBEACHHEM Ta30BOM (pa3bl HAJIMUWMEM B Cpefe
MMOBEPXHOCTHO-aKTUBHEIX BetiecTB ([TAB), k unciy KOTOPBIX OTHOCSTCS MPOAYKTHI
pacmnaja >KUPOB — ML, & TAKXKE OCIKH.

3Ha4YeHHE MMEHHOTO CIIOS:

JlocTonHCTBA:

IIeHa CMOCOOCTBYET POCTY MHOTHMX a’3pOOHBIX MHUKpPOOPTaHM3MOB. BHeapssach B
rpaHuily pas3fena BoOJa/Bo3ayX, MeHooOpasyromue [IAB  cTtumynupyior
Macconepenayy Mexay dTUMU (azaMmu, CHIDKAsl 3aTpaThl Ha TNEpeMellUBaHUE U
a’paluio.

Henocrartku:

COKpallleHHe TI0JIe3HOro o0beMa Ouopeaktopa (KOdGh(HUIIMEHT 3aroJHEHUS
armapatos 0,4-0,6),

CO37aeT yrpo3y 3apakeHHUs! KyJIbTyphl MMOCTOPOHHEH MHUKpPODIOPOH, 3arpsS3HEHHS
OKpY’Karolen cpeibl BCIAEACTBUE YHOCA, a TAKXKE BBIXOJA U3 CTPOsi (PUIBTPOB ISt
OYHCTKH a3pUPYIONIETO BO3AyXa.

Taxkum 00pa3om, Ha IPAKTUKE MEHY YIAISIOT JIMIIh YaCTUIHO JO0 OMPEISICHHOTO
YpOBHsI, TpUMEHSS (Qu3ndeckne, (PU3NKO-XUMUYCCKHAE, TEXHOJOTUISCKUE U
KOMOWHHPOBaHHBIC METO/IBI.

OU3NKO-XUMUIECKHAE METO/IbI TICHOTAIIICHUS

OcHoBaH Ha 100aBKax B KyJbTypaJbHYIO CPEly

MPUPOIHBIX BEIIECTB - paCTUTENbHBIE Macia (MOCOIHEYHOE, KaCTOPOBOE, COEBOE
W JIp.) U KUBOTHBIE XUPHI (OapaHuii, TOBSXKUNA, KOCTHBIM U T. [.), H0OaBICHUE
KOTOPBIX B KojudecTtBax 70 2-2,5 % (mo obbeMy) sBisieTcsi Hanbosee MpoCThIM
CIIOCOOOM MPEOTBPAIICHUS BCTICHUBAHUS.

Henocrarku:

OTPHUIIATEIHFHOE BIIMSHWEC HA YCJIOBHS CHAOXEHHS KYyJbTYPAJIbHOW IKHIKOCTH
KHUCITIOPOJIOM;

BBICOKHH PacXo/ MUIIEBHIX JKUPOB.

CUHTETHYECKUX BEIIECTB - KPEMHHHUOPTAHWYECKUE W TMOIMI(PUPHBIC COCTUHCHHUS
(mampumep, nonumetuiacuiokcan IIMC-200, mnponunon b-400 wu gap.),
YEThIPEX3aMEIIEHHBIC AaMMOHHMEBBIC OCHOBAHUS, ATKUIIAMUHOCYIH()OHATHI U JIP.
JKunkure meHoracuTen BBOISAT B BUIE AMYJIBCHU JJISI TOHKOTO PACTpPECICHUS B
MIEHSIIENCS )KUIKOCTH, TAK)KE UCTIONB3YIOT CyXHe MIEHOTaCUTENH B (popme OpUKETOB
Y TIOPOIITKOB.

DU3NKO-XUMUYECKUN METO/T IEHOTAIICHUS HE SBIIETCS YHUBEPCATBHBIM, T.K. HE BO
BCceX ciydasix 3(h(EKTUBEH, YIOPOKAET CTOMMOCTH IMOJYyYaeMbIX MPOIYKTOB (B
MIPOU3BOJICTBE KOPMOBBIX JIPOXOKEH pacxoibl HAa XUMHUYECKHE TEHOTACUTEIU
cocraBisitoT g0 10 % oOmeir cebectoumoctr), TpeOyeT MpeaBapUTEIbHON
CTCPHWJIN3AINH TICHOTACUTEIICH.

TexHosornyecKu METO I IICHOTallICHUS

OcHoBaH Ha CTaOWIM3AIIMN YPOBHS TICHBI 32 CUCT:

CHW)KCHHUS WHTEHCHBHOCTH al’pari (COKpaIlleHWe WJIM TIOJIHOE IPEKpaIicHue
noja4u BO31yXa),



nepemMeniBanusl (YMEHbBIICHHE YacTOThl BpalleHUS MEIIAIKKM WM €€ TMOoJHas
OCTaHOBKa),

BBIBOJIA TIEHBI U3 PEAKIIMOHHOTO 00beMa arapara ¢ IoMOIIbIo (IIoTaTopa;
BaKyyMHUPOBAHUSI - PE3KOIO0 M3MEHEHHE JABJIEHUS B Ta30KUIKOCTHOW CUCTEME,
CHIKAIOLIEE BBICOTY CJIOS MEHBI (Joporocrosimiee o00pydOBaHUE, TPYIHOCTH
COXPAHEHHUS CTEPUIIHHBIX YCIOBUN).

[TenooOpa3zoBaHne B OMOXUMHUYECKUX PEAKTOpPaX MOKHO YMEHBIIHTH 32 CUET HX
KOHCTPYKTHUBHBIX M T'E€OMETPUYECKHX (PAKTOpPOB, HaANpUMep, YBEIUUYCHUS
OTHOUIIEHUS JWaMeTpa amnmapara K ero BbICOTe, WJIM 3a cyYeT Moadopa
COOTBETCTBYIOIIEH KOHCTPYKIIMU MEIaJIKu, bapOoTepa u T. 1.

PuU3NYECKUN METO TICHOTALLICHUS:

aKyCTUYECKUW METOJl TEHOTAIICHWs OCHOBAaH Ha JCHUCTBHUM 3BYKOBBIX WJIHU
yIBTPA3BYKOBBIX  KOJIEOAHUI,  CO3/MaBaEMbIX  a’pOJAMHAMHUYECKUMHU  HIIU
MarHUTOCTPUKIITMOHHBIMU U3JIydaTesIMU (IJ1s1 TAIlIEHUsS] MaJIbIX KOJIUYECTB TIEHBI);
TEIUIOBOM METO] OTPAaHUUYUBAETCSA YYBCTBUTEILHOCTHI0 MHOTMX MUKPOOPTaHU3MOB
K BBICOKOW Temmeparype. JlelicTBue TernoBoro 3p¢eKkra J0CTUraeTcs ¢ MOMOIIbIO
CTPYH OCTPOTO Napa Wi HarpeTol MOBEPXHOCTH;

ANEKTPUYECKUI METOJl OCHOBAaH HAa TOM, YTO DJIEKTPUYECKOE TIOJ€ MOMKET
paspyuarh Wid ocialbisATh MEHY B 3JIEKTPONPOBOIALIMX KHUIKOCTAX. Hanboiee
3G ()EKTUBHBIM SIBISIETCS cIOCOO 0OPaOOTKHU MEHBI B UMITYJIBCHOM 3JIEKTPUYECKOM
I10JI€ BBICOKOTO HANPSKEHUS;

TUAPOA’POAMHAMUYECKUNA METOJI MpEArnosaraeT MCHOoJIb30BaHUE Pa3sHOOOpPA3HBIX
KOHCTPYKTHUBHO CJIOXHBIX, SHEPrOEMKHX CTPYWHBIX IEHOTacslIIUX YCTPOMCTB.
Pazpymienne meHsl NpOUCXOAUT ITOJ JECUCTBUEM YIAAPHOW CUJIbI CTPYH YKUJIKOCTHU
(epmeHTAITMOHHOM Cpebl WIIM CBEXKEH MUTATEIHLHOM Cpe/ibl), pa30pachiBaeMoi Ha
3epKajo KUIAKOCTHU, UIIA B PE3YJIbTATE 3aBUXPEHUS IEHHBIX CJIOEB IOTOKOM BO3yXa
MIPU U3MEHEHUH €T0 CKOPOCTH U HaIlpaBJICHHUS.

MexaHnnyeckuii METO/ IEHOTAIICHHUS:

OcHOBaH Ha YMEHBIIEHUU pPA3MEPOB IMY3bIPHKOB TMEHBI WM WX TOJHOM
pa3pylieHUH TpH MEXaHUYECKOM YJApPHOM BO3ACMCTBUMM Ha meHy. [ns aroro
OPUMEHSIOT Pa3IMYHble MEXaHWYECKHE Bpallarouluecss YCTpoilcTBa (poTop,
TypOUHY, KPBUIbYATKY, [TAKET TAPEJIOK U T. J.), KOTOpPbIE YCTaHABIMBAIOT HA OJTHOM
BaJly C MEPEMEUIMBAIOIINM YCTPOUCTBOM PEAKTOPA MIIM CAMOCTOSTEIBHO.
KoMOuHMpOBaHHBIM METO/ IEHOTAIIICHUS:

OcCHOBOI €ro SIBJIIETCS HAJIMYME MEXaHUYECKOTO MEHOTACUTENs, a XUMUYECKUE
MEHOTAaCUTENM  HUCMOJB3YIOTCA  TOJBKO B KPUTHYECKUX  clydasx  [2-
http://www.myshared.ru/slide/768669/].

[TapameTpsl U cIOCOOBI KOHTPOJIS (PEPMEHTEPOB.

1.JomkHbl 00ecrieunBaTh OJIATOMPUATHBIE YCIOBUS ISl POCTA KYJIBTUBHPYEMOTO
MUKPOOpTraHu3Ma.

2. VckimounTh onajaHrue MOoCTOPOHHUX MUKPOOPTaHU3MOB.

3. O06beM KyJIbTUBUPYEMOM CMECH JOJDKEH OCTAaBaThCsl MOCTOSHHBIM, YTOOBI HE
OBLJIO YTEUKHU WM UCTIAPEHUS COAECPHKUMOTO.

4. TlapameTpsl KyJbTHUBHpOBaHUs (TemmepaTrypa, pH, ypoBeHb a’pauuu 4 T.1.)
JOJKHBI IOCTOSIHHO KOHTPOJIMPOBATHCH.



5. KynbpTypa npu BbIpallliBaHUH I0JKHA XOPOILIO NMEPEMEIINBATHCS.

buopeaktop 1oikeH 00J1a1aTh CIETYIOUIMMU CUCTEMaMU:

1) nepememMBaHus MUTATEIBHON CPEbL;

2) aspanuu cpepl, 00ecneunBaromas J0CTyl KUCIOpoaa K KIETKaM;

3) TemooOMeHa;

4) neHoraieHus;

5) crepwin3anu Cpell, annapaTrypsl U BO31yXa;

6) KOHTPOJISI U PETYJIMPOBKH MpoOIEcca.

AcenTuka OMOTEXHOJIOTHYECKOro mpouecca.

ACENnTUKa-3TO KOMIUIEKC MEPONPUATUN, HAMNPABICHHBIX Ha MPEIOTBpALCHUE
nonafganus B cpeny (0OBEKT) NOCTOPOHHUX MHUKPOOPTAaHM3MOB, BKIHOYAs
O0one3HeTBopHbIe. Kakaplii M3 MarepuanibHBIX MOTOKOB B OMOTEXHOJOTUYECKUM
npoueccax- HNOTEHUUANIbHBI HCTOYHMK MHKPOOOB-KOHTAMHUHAHTOB. ACENTHKA
MOXET  BKJIIOYATh  BJIAXKHYHO  yOOpKYy  NOMEIIeHHH, 00paboTKy  HX
yIbTPa(pHOIETOBBIMHA JTy4YaMHU, aHTUCENTUYECKUMHU CPENCTBAMH, HCIIOIb30BAHUE
CTEpWJIbHBIX ~HMHCTPYMEHTOB, CpE€l, TEXHOJOTMYECKONM OJEKIbl, MOoAady
CTEpPUJIBHOTO BO3/lyXa (CTOJIBI C JIAMUHAPHBIM MOTOKOM CTEPHJIBHOTO BO3AyXa B
OOKCUPOBAHHBIX TOMEIIECHUSX, TIOCTYIIEHUE B (PEPMEHTATOP CTEPUIIBHOTO BO3/1yXa
yepes 6apootep) u np. CraeaoBaTesbHO KOMILIEKC MEp, 00ECIIeUnBAIOIINUX ACEITUKY
OMOTEXHOJIOTHYECKUX IPOLIECCOB, BKIIIOYAET: MEXAHUYECKYIO, (U3HYECKYIO H
XMMHYECKYIO 3aIIUTy OMOOOBEKTa U CPEbl €r0 OOUTAHUsA, a IPU HEOOXOJUMOCTH
— W KOHEYHbIM NpoaykT. K MexaHMYecKoWl 3amuTe OTHOCATCS: YyAAJICHHE
MEXaHUYECKUX MPUMECEH, HAaIPUMEDP, U3 BO3]lyXa, KyJIbTUBATOPOB, T€pMETU3ALUA
o0opy1oBaHUs, M3OJIAIMUSA Y3JI0B U COCIMHEHUH; K (u3nueckoil — oOpaboTka
BO3/lyXa W MOBEPXHOCTEW MPUOOPOB U almnaparoB yIbTpaduoIETOBBIMU JTydyaMH,
KUTISTYEHUE, CTePUIIN3alMs MMapoM IOJ JaBieHHeM, 00paboTKa yJIbTPa3ByKOM; K
XUMUYECKOM — 00paboTKa MOBEPXHOCTEM XUMHUYECKMMHU aHTUCENTHKaMH. B
MIPOU3BOJICTBEHHBIX YCIOBUAX HCTOYHMKAMU MHKPOOOB-KOHTAMHUHAHTOB MOTYT
ObITh TMOYBA, BOJA, OKpYXaroUMid BO3ayX, moau. M3 mouBsl B cdepy
OMOTEXHOJIOTUYECKUX MPOLECCOB MOMAJalT  CHOpOoOOpasylolue MNalOYKHh-
OaMILIBl, KOHUAWK TPUOOB, aKTUHOMULIETBI; 3TH K€ MHUKPOOPTaHU3MBbI C MBLIBIO
MOTYT IIONACTh B BO3[IyX, YEPE3 MOCPEICTBO KOTOPOTO OHU CHOCOOHBI IPOHUKHYTh
B Cpe/ly BhIpalllMBaHUs OMO0OBEKTA WIIM B KOHEYHBIN MPOYKT MPOU3BOACTBA [3].
OuncTKa ¥ CTEPUIIM3ALMS BO3AYyXa U TUTATEIIbHOM CPEbI.

TexHonornueckas cxema OUUCTKU U CTEPUIIM3ALMH BO3/1yXa B OMOTEXHOJIOTHH:



Bo3zayx u3 armocdepnbi DuibLTP NpeNBapHTeb-

(B3BEILEHHBIX YaCTHLL - HOH OYMCTKH (U8 3aMThH
10 10°, mukpoopranuimos - [ KoMnpeccopa)
70 15008 1 »° )

—

L Typ6oxomnpeccop ]

OxaaxneHue, BIRrooraese-
HHE H MACNO-YIaB/IHBaHHE
H3 BO3aYyXa

r HuausnayaibHb#
Fon0BHOMN PUABTP GuanTp
ouncT«a ua 98 % (09MCTKA OT HacTHLL
(wacTuu - menee 2 -10°, _» pasMepoM | MK - Ha
MHKPOOPraHu3MOB - 10 99, 9999999 %,
1000 B 1 M%) OT MMKPOOPTraHH3MOB

-He 6onee 108 | .\1")

v

B TexHouioruo

TexHonoruyeckuii Bo3ayX — 3TO BO3yX, poxoAsuui yepe3 gepmentep. Uepes
dbepmentep ¢ ooveMoM S0m® mpomyckaercss 30000 m*/gyac Bo3myxa. OOBIYHBIN
BO31yxX comepkuT B 1 M oT | Teicsum mo 100 TeICAY KIETOK MUKPOOPTaHU3MOB.
Bo3nyx cTepuiM3yroT TOJIBKO (QUIbTpAaLME, TPOIYCKas €ro 4Yepe3 CHCTEMY
¢unbTpoB, npyrue cnocoObl (Y®, TepMuyeckue) He MOAXOAST, TaK KaK HYKHO
CTEpUJIN30BaTh OYEHb OOJIBIINE 00BEMBI BO3ayXa. [4]

NunuBunyanbuble GUIBTPBI HE JOJKHBI Tporyckath Oonee 0,25 MuKpoHa
MUKpPOOPTaHU3MOB.

Pa3zmepbl MUKPOOPTaHU3MOB. - KOKKH COCTaBIISIIOT 0,5-1,5 MKM, KUIIIEUHBIC TAJIOYKH
—0,4- 0,8 MKM.

CymectByer kK03(p(UIMEHT NpPOCKOoKa, mostomy GuibTpbl 100% crepunmnzanuio
JAl0T He Becerga. @uinbTpbl CTEpUIU3yrOTCs ocTpbIM napoM npu 120° C 30 muH. [4]
Crepwin3anusi NUTaTeJIbLHBIX CPe/

BononpoBoanast Boga coaepkut A0 100 MUKpOOHBIX KJIETOK B 1 MUJUIMIIUATpE.
KoMITOHEHTBI MUTATENTBHON Cpebl — UCTOYHUKHU YTIepoaa, a30Ta, coaepxkar B |
rpamme Myku orT 10000 nmo 1 wMumMapnoB KIETOK MHUKPOOPTaHU3MOB.
[luTaTenpHyt0 Cpefy CTEpUIIM3YIOT TEPMHUYECKUM HarpeBaHUEM, HO TPU 3TOM
MOTYT HWHAKTHUBUPOBATHCS TEPMOJIAOMIIBHBIE COCIWHEHWS, BUTAMUHBI H Jp.
[ToaTOMY AJI KaX10¥ Cpelibl UMEIOTCA CBOU YCIIOBHSI CTEPUIIN3ALIUN.

[Ipu pabore ¢ MUKpOOpraHU3MamMH HEOOXOAMMO, YTOOBI TOCyAa W CpPEIbl HE
coJiepKail MUKPOOOB, T. €. ObUIH CTEpUIbHBIMU. J1JI1 TOCTHKEHUSI CTEPHIIBHOCTH
MUKPOOPTaHU3Mbl YOUBAIOT HArPEBaHUEM, SIOBUTHIMHU BEIIECTBAMU WUJIU YIAISIOT
ux ¢uibTpoBanueM. K uncny OOBIYHO NPUMEHSIEMBIX METOJOB CTEPUIIN3ALAU
OTHOCATCA CIEAYIOIINE:

TepMUUECKass CTEePUIM3AIMSA-BIAXKHBIA Jkap (aBTOKJIaBHpOBaHUE), ApoOHas
cTepuin3anus (TUHAATU3ALMs), HEMNOoJHas CTepWIM3alus WU [acTepu3alus;
CYyXOH »Kap- CTepWIM3alMs C MOMOUIBI0 TOPAYEro BO3/yXa; MPOKAJIMBAHHE B
IIJIJAMEHHY;



cTepuin3aius GuiIbTPOBAHUEM;

CTEPUJIN3ALIMS C TTOMOIIBIO PA3JIMYHBIX XUMHUYECKUX BEIIECTB;

o0ydeHHe yIbTpapuoIeTOM;

00y4YeHHE JTydamH.

OuncTKa ra3oBbIX BHIOPOCOB.

JIJ1s1 OYMCTKH BO3/TyXa MMPUMEHSIOT PA3IMIHBIC METOIBI — (PU3UIECKUEC, XUMUUYECKHE
¥ OMOJIOTUYECKHE, OJHAKO YPOBEHb M MacCIITaObl WX MPUMEHCHHS B HACTOSIIEE
BpeMsl upe3BbIYAiHO Jaieku OT TpeOyembix. Cpeau mpUMeHSEMbIX (DU3NYECKUX
METO0B — abcopOuus TmpuMeced Ha AaKTUBUPOBAHHOM YIJI€ U JAPYTHUX
NOTJIOTUTENAX, abcopOiust skunkoctamu. Haumbonee  pacrpocTpaHEeHHBIMU
XUMAYECKUMHA  METOJAMHU  OYMCTKH  BO3JyXa SABJISIOTCS  O30HUPOBAHME,
MIPOKAJIMBaHUE, KATAIUTHYECKOE MJOKUTaHHWE, XJOPUPOBAHWE. buomornueckue
METO/Ibl OYMCTKM Ta30BO3AYIIHBIX BHIOPOCOB Hayajdd MPUMEHSATH CPABHHUTEIILHO
HEJIAaBHO, U MOKa B OTPAaHUYCHHBIX MaciiTabax. buojornueckue MeToJIbl OUUCTKU
BO3/lyXa 0a3upyrOTCs Ha CIIOCOOHOCTH MUKPOOPTAaHU3MOB pa3pyllaTh B adpOOHBIX
YCJIOBUSX IUPOKUH CIIEKTP BELIECTB U COEAUHEHNN O KOHEUHBIX NPOAYKTOB, CO2
u H20.

Tema 2. Boigesienne neJsieBbIX NMPOAYKTOB OMOTEXHOJIOTHYECKOI0
NMPOU3BOJCTBA, UCIOJIb3yeMbIX B IPOU3BO/JICTBE JIEKAPCTBEHHBIX CPEACTB.
[IpogyktaMu  OMOTEXHOJOTUYECKUX  MPOU3BOJCTB  SABJISIOTCS  MPUPOJHBIC
MaKpOMOJIEKYJIbI — OeNkH, (PepMEHTHI, ToJMcaxapuibl, MOJUAPUPHI, BbIJCICHHBIC
U3 KJIETOK MUKPOOPraHMW3MOB, TKAHEN U OPTaHOB PACTEHHUU U JKUBOTHBIX.
JlunaMuka u3mMeHeHus: OuoMacchl 1 00pa3oBaHus mepBUUHBIX (A) u BTOpr4HbBIX (B)
MeTabOoJIMTOB B MPOIIECCE POCTAa OpraHusma, riae 1-omomacca; 2-mpoaykKT.

A b

Macca, r
Macca, r

T

Bpemsi, MMH Bpemst, MuH

[To oTHOMIEHHIO K TIPOIIeCcCaM POCTa HU3KOMOJIEKYIISIPHBIC TIPOIYKTHI METa00IM3Ma
JKUBBIX KJICTOK JICNIATCS Ha MEPBUYHBIC M BTOPUYHBIC METaOONMTHI. IlepBUUHBIC
METa0OJIUTHI — 3TO HU3KOMOJIEKYIISIPHBIC COCTMHCHHMS (MOJICKYJIIpHAs Macca MEHEe
1500 [da), HeoOxoaumbie Uil pOCTa MUKpOOpraHu3MoB. OHU U3 HUX SBISIOTCS
CTPOUTEIBHBIMA OJOKaAMU MAaKpPOMOJIEKYJ, JpYrue Y4YacTBYIOT B CHHTE3E
koepmenToB. Cpenu Hambosiee BaXKHBIX I MPOMBIINIIEHHOCTH METa0O0IUTOB
MOXHO BBIJICINTh AMHHOKHCJIOTHI, OPTaHUYECKHE KHUCJIOThHI, IMypPUHOBBIC U
NUPUMUANHOBBIC HYKJICOTHIBI, PACTBOPUTEIM W BUTAMUHBIL. BTOpuYHBIE
METa0OJUTHI — 3TO HU3KOMOJICKYJIIPHBIE COSTMHEHNS, HE TPEOYIOrecs sl pocTa



B 4yUCTOH KyibType. Ko BTOpHMYHBIM MeTa0OJIMTaM OTHOCSATCS AHTUOMOTHKH,
aJIKaJIOW]Ibl, TOPMOHBI pOCTa PACTEHUN U TOKCUHBI [3].

BoigesieHue neseBbIX NPOAYKTOB MUKPOOHOJIOTHYECKOr0 CHHTE3A.
KynbrypanbHble KUAKOCTH OOBIYHO SIBIISIIOTCS CIOXKHBIMH CMECSIMH OOJBILIOTO
YHUclia KOMIIOHEHTOB, MHOTHE U3 KOTOPBIX 00JamaloT OMU3KUMH  (DU3HKO-
XUMUYECKHMH CBOMcTBaMH. Hapsimy ¢ pacTBOpPEHHBIMH MUHEPAIbHBIMU COJISIMH,
yriaeBojiaMu, OeJIKaMu U APYTMMU OPraHUYECKMMHU BEIIECTBAMU KYJIbTYpajbHbIC
KUJKOCTU COAEPkKAT B 3HAUUTEILHOM KOJIMYECTBE MOJIUIUCIIEPCHBIE KOJIJIOUTHBIE
yacTuubl ¥ B3BecH.  (CrenoBaTeNbHO, OHU  SIBISIOTCS  HE  TOJBKO
MHOTOKOMIIOHEHTHBIMU PacTBOpaMH, HO U cycrneH3usMu. JucnepcHas ¢aza 3Tux
CYCIIEH3UH COCTOUT W3 MHUILEINS WU KIETOK MHUKPOOPTraHU3MOB, a TaKXKE W3
TBEPJAbIX YAaCTHIL], COAEpKAILUXCS B OOJBIIMHCTBE MUTATEJBHBIX CPEl - MYKH,
XJIONIBEB U3 KyKYPY3HOT'O 3KCTPAKTa U T.II.

XapakTepHOil 0COOEHHOCTBIO KYJIbTYPAIbHBIX )KHIKOCTEH SIBISETCS CPABHUTEIBHO
HU3KOE COJIEp>KaHME LIeJIEBbIX MPOoAYKTOB. Hanpumep, conepxanue GomMacchl Ipu
IIPOU3BOJICTBE ApoAcKeil cocTaisieT S - 10 %, a mpu mporu3BoACTBE OaKTepUaTbHBIX
npenapaToB He mpesbiiaet 1 - 2 %.

BOABIIMHCTBO LENEBBIX NPOAYKTOB MUKPOOMOJIOTHYECKOTO0 CHUHTE3a HECTAOUIIbHBI
U TIOJBEpXKEHbl  BIUAHHUIO pa3iInyHbIX (akTopoB. benku, Hanpumep,
UCKIIFOUUTEILHO YYBCTBUTENbHBI K HATPEBAHUIO, U3MEHEHHIO pH cpebl, KO MHOTUM
($U3NYECKUM U XUMUYECKUM BO3/1EHCTBUSM.

[Tpu pa3paboTKe TEXHOJOTHMHM BBIJEICHUS LEJIEBbIX MPOAYKTOB HEOOXOIUMO
YUUTBIBaTh HE TOJIBKO (DU3MKO-XUMHUUECKHE CBOMCTBA KYJIbTYPAJIbHBIX KUJIKOCTEH,
HU3KYI0 KOHIEHTPALMIO LEJIEBOro NPOAYKTa B HUX U €r0 JJAOMJIBHOCTb, HO U BUJ
roTOBOI TOBapHO (hopmbl Oromnpenapata. Bee ToBapHbie hopMbl OHOTIpEnapaToB C
TOYKHM 3PEHUS TEXHOJIOTMM MX IOJIYYEHUS MOXHO pPa3AC/IUTh Ha TPU OCHOBHBIE
TpYTIIHL.

buonpenaparsl Ha OCHOBE WHAKTUBUPOBAHHOW OMOMACCHI KJIETOK U MPOAYKTOB
nepepadoTKu (KOPMOBBIE JPOHKKH, TPUOHON MULIETTUU U JIp.).

buonpenapartsl Ha ~ OCHOBE  OYMILEHHBIX  IPOAYKTOB  MeTaboyih3ma
MUKpPOOPraHU3MOB (BUTAMHUHbBI, aMUHOKHUCIIOTHI, (PEPMEHTHI, AHTUOMOTHUKY U JIp.).
2a. D10 rpymnma npoAyKTOB MeTabo0JIn3Ma, KOTOPasi COAEPKUTCS B KYJIbTYypajdIbHON
AKUIKOCTH.

20. DTO mpOAyKThl METabOJU3Ma, KOTOpBIE COJEPXKATCS BHYTPU KIIETOK
MeTabonu3ma.

buonpenapaTsl Ha OCHOBE KU3HECTIOCOOHBIX MUKPOOPTaHU3MOB (CPEACTBA 3aLIUTHI
pacTteHuid, 6akTepuanbHble YIOOPEHUs, 3aKBACKU JJI CUIOCOBAHUS KOPMOB U JIp.).
[{eneBbIM TPOYKTOM MUKPOOMOJIIOTMYECKOTO CHHTE3a MOXET OBbITh, JINOO cama
Oonomacca MHKPOOPTraHM3MOB (MHAKTUBUPOBAHHAS WM >KUBbIE KIETKH), JHOO
NPOAYKThl METa00JM3Ma, pACTBOPEHHbIE B KYyJbTYpPaJbHOM IKUIKOCTH WIIU
HaXOJAIINECS BHYTPHU KIETOK [6].

Bruigesienue 0moMaccol

B coBpeMeHHBIX OMOTEXHOJOTUYECKUX MPOU3BOJCTBAX JIJISl MOTYUYEHUs OMOMACChI
ucnoas3yercss BMK (mumieBble apoxcku, OUOJOTHUYECKHE CIIOCOOBI 3alllUThI
pacTeHuid, OeIKOBO-BUTAMUHHBIA KOHILIEHTpAT), a JUIsl IOJYy4YEHHUs IPOIYyKTOB



Metabonusma wucnonb3yoT [IMK (npou3BoACTBO aHTHOMOTHKOB, (PEPMEHTOB,
aMHHOKHUCIIOT).

[Tocne depmenTanuu OWoOMaccy HEOOXOIWMO BBIICIUTH. Bhimensercs oHa ¢
nomomplo uneTparuu. KyabTypanbHas XKHIKOCTh (UIBTPYETCS OUYEHB TUIOXO.
OTO0 Bs3Kas KUAKOCTh, KOTOpast coaepxkuT 12% macna, MULIEIUL, KOTOPBIE MOTYT
CIIUMATHCS, W TO03TOMY (GUIBTPOBaTH €€ 0e3 MpeABapUTEIbHON 00padOTKH
HEBO3MOYKHO.

[IpenBaputenbHass 00paOOTKa KyJIbTYpPalIbHOM JKUIKOCTH - 3TO KOAryssus
pasnmuuyHbiIMM  MeToaamu. Koarynsuus - 3TO CAUNaHUE MENKHX YacTUIl C
oOpazoBanueM ocajka. CyliecTBYIOT pa3Hble METOIbI KOATYJISIINU:

1. KucrnotHasg koaryjdmusi - B OCHOBE 3TOr0 MeToAa JEeXuT To, yTo K-yroX
oOpabarbiBatoT cuiibHbIMU Kucnotamu H2SO4, HCI, HNO3. Ilpu takoit o0paboTtke
MIPOXOJIUT JeHATypalus OCJIKOB U BblNajieHue ocajka. KucioTHas koarynsuus He
MOXET HCIOJb30BaThCA Ha BCEX MPEANPHUATHSIX, OHA MOXET HCIOJIb30BAThCS
TOJBKO TaM, IJIe¢ OHA HE BJIMSIET Ha KOHEUHBIM NpoayKT. KucimoTHas koaryisius
MOXET UCIOIb30BaThCA MPU MPOU3BOJICTBE aHTUOUOTUKOB.

2. TennoBas koaryyisinusi - B OCHOBE 3TOr0 MeTojia JekuT HarpeBanue K-oi)K o
TaKOW TeMIlepaTyphl, IpU KOoTopoil Oenku aeHarypupyrorcs (cBoime 40°C). Oto
oueHb 3G(HEKTUBHBIN, MPOCTON METO]I, KOTOPBII MPUBOIUT K 0Opa30BaHUIO OCAJIKA,
KOTOpbIN Jierko QuibTpyeTcs. Ho, K coXXalleHHI0, HMEET OIpeeICHHbIE
orpanndenusi. OH HCMOJIB3YETCS B MPOU3BOACTBE AHTUOMOTHKOB, HO HE MOXKET
MCIIOJIB30BaThCA B MPOU3BOJICTBE (DEPMEHTOB, KaK M METOJ] KUCJIOTHOM KOATryJISIIIUU.
3. Koarymnsauus snexktponutamu. IConb3yroTes 3JE€KTPOJIUTBL, KOTOPBIE COEPKAT
katnonbl Ca2+, Ba2+, Al3+. Korga snexrponutsl BBoAAT B KK xatnonsr Ca2+,
Ba2+, Al3+ coenunsoTcs ¢ aHMOHaMH cepHOM WK (pochOpHON KUCTOTHI M TOTJA
MPOUCXOUT BbiNajieHue ocanka BaSO4, CaS04, Al2(S0O4)3.

4. Koarynsius oprannueckumu pactopurensmu. Eciau k K-oi)K 1o6aBuTh aretoH,
WJIU COUPT HAOJII01aeTCs BhIMAJACHUE 0CaiKa, KOTOPBIN yriporiaeT ¢puiasTpanuto. He
MOKET HCIIOJIH30BaThCA B MPOU3BOACTBE (PEPMEHTOB, MTOCKOJIBKY BBI3BIBAET B HUX
WHAKTUBAIUIO.

EQuHCTBEHHBIN YHUBEPCAIBHBIA JJIsI BCEX MPOU3BOIACTB METOJ SIBIISIETCS METO]
KOAryJISIIUU 3JEKTPOIUTAMHU.

Yacto ucnonb3yroT KoMOuHHMpoBaHHBIE MeToabl Koaryssiuu. ([Ip. Kuciotno-
TernuoBast KoaryJsmus).

[Tocne Toro, kak mpoBeaeHa mpenBaputenbHas oOpadborka KXK, Tompko Torma
MOYHO MPOBOJIUTH (PUIBTPAIHUIO.

Kpome ¢dunbTpanuu, 11 BbleeHrs O0MOMacChl, UCMIONb3YIOT U METO]I Cerapaiuu.
B ocHOBe 3TOr0 MeTO/1a JISKUT IeHCTBUE IIEHTPOOESKHBIX CHIl. OH MMEeT HECKOIBKO
MPEUMYIIECTB nepen GuibTpanueii. A UMEHHO:

1. UckmroueHa BO3MOXXHOCTb MPOPbIBa (GUIBTPYIOIIETO MaTepHaa.

2. Tlpouiecc MokeT ObITH OECIIPEPHIBHBIM U MTOJTHOCTHIO aBTOMATU3UPOBAH.
Brinenenne OuonpemnapatoB 1 rpymimb

Brinenenne OuomnpenapaToB Ha OCHOBE MHAKTUBUPOBAHHOW OMOMacchl HamnOoliee
npocto. OHO MPAKTUYECKU COCTOUT B KOoHUeHTpupoBaHuu K-oiiK u cymike. K-
Hy10JK Heo6xoaumMo KoHLeHTprpoBaTh 10 10% - 20%.



K-Hyr0)K He00X01MMO KOHLIEHTPHUPOBATH IOTOMY, YTO OOJIBIIOE KOJINYECTBO BIIATU
HAaYMHAET PACKJIabIBATh LUEJIEBOM MTPOAYKT, U OH TEPSIET CBOE KAYECTBO.
Konnentpuposanue K-oi’K npoBogdar 2-Msa MeTOIaMH:

1. Ucnapennem. K-ny102K Harpesarot 10 100°C 1 BblllIe 1 HCHIAPSIOT ONPEACIICHHOE
KOJIMYECTBO BOJBI, 1O KOHIICHTpaXHU LenaeBoro npoaykra 40%.

2. BemmopaxuBanueM. B ocHoBe ero siexut 1o, uro K-Hyro)K 3amopaxusarot, npu
TOM OHa MpEeBpalllaeTcs B Jel, a OMoMaccy MOXHO BBIIEIUTh MEXaHUYECKUM
METOJIOM.

DTOT METOJ1 €CTh MEHEE yIOOHBIN M KOHILIEHTPALUA 1IeleBoro mpoaykra 20-26%.

Caenyomas cTajus - 3T0 CylIKa.
KoHnieHTpupoBaHHyt0 OWOMaccy MOAAIOT Ha CYIIKY, IPH 3TOM HCHOJB3YIOTCS

Pa3JIMYHBIC THUIIBI CYIICK.

bapabannas cymka.

1-6apaban, 2-0yHKep, 3-pa3rpy304uHOE YCTPOUCTBO, 4-BEHTUIISATOP, S-ITUKIIOH.
Coctout u3 2-x 6apabaHoB, KOTOPHIE HATPEBAIOTCS MAPOM, MTOIAIOIIUMCS BO BHYTPb
OapabanoB. bapabanbl BpamaroTcs HaBCTpeUy APYT APYry, U CBEPXY Ha TOPSUYIO
NOBEpPXHOCTh Oapabana mnonaoT cycnensuto K-0iDK. Ha Oapabanax oHa
ucnapseTcs, W HWHAKTUBUPOBaHHAs OmoMacca (HaKTUUECKM HamaThIBaeTCs Ha
MOBEPXHOCTh Oapabana. buomaccy BpydHyI0 CHUMAIOT C MMOBEPXHOCTU OapabaHOB
U TIOMEUIAIOT €€ B eMKOCTU. HemocTaTkoM 3TO# CyIIKHU SIBISIETCSI UCIIOJIb30BAHUE
MaJIbIX KOJIMYECTB OMOMACCHI.

Jlj1s GONBIIMX KOJMYECTB OMOMACChl UCTIOAB3YIOT IPYTON TUII CYIIKH.
PacnbumnrenbHas cyuika.
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B pacnpumTenbHOM Cymike BO3ayX Tnopaercs cHu3zy. CBepxy noAaercs
ckoHLeHTpupoBaHHas K-as)K, ¢ neBoit ctoponsl - Temionocutens. K-asOK nonagas
B CYyIIKy W Ojarojapsi mojade ¢ HU3Y BO3JyXa, a ¢ OOKY TEIUIOHOCUTENS -
BBICYIIIMBACTCS U NPUIUIIACT K CTEHKaM CYIIKH, a MOTOM, KOTJa BBIKIFOYAIOT
1ojauy BO3AyXa - 3Ta cyxas OMomacca CBaJIMBAE€TCs B HU3, TJI€ €€ cCOOMparoT B
ONPEAECICHHBIE EMKOCTH.

Boinenenne OnonpenapatoB 2-id rpynisl (2a.)

DT0 NpoayKTHl MeTaboM3Ma, KoTophlie coaepxkarcs B K-oiXK. U nis ux BeiaeneHus
WCIIOJIB3YIOTCSl TAKUE METOIbI KaK SKCTPAKIIUsI, MOHHBII OOMEH, U OCAKJICHHUE.
[TpomykThl MeTaboMM3Ma, Kak MPaBUIIO, HE BBIAEPKUBAIOT BHICOKUX TEMIIEpaTyp,
win  u3MeHenuss pH-cpeapl mMoOdTOMY Ui HHUX HEOOXOAUMO  BBIOUpATH
OTIpeJieieHHbIe METOJbI BhIeNeHus. B mepByro ouepenr K-yrolXK HeoOxomumo
CKOHLIEHTPUPOBATh, HO HE MCIIAPEHUE HE BBHIMOPAXKUBAHUE B OTOM ClIydyae HeE
noaxoauT. KonnentpupyroT K-yroK MetogoMm ocaxpaeHus. s ocaxiaeHUs
BBIOMPAIOT WJIM OPTaHUYECKHE PACTBOPUTENM, WU AJIEKTPOIUTHL. OcaxkaeHue
IPOBOJIUTCSL OPTraHUYECKUMM PACTBOPUTEISIMU B Cllyyae, KOTJA LEJIEBBIM
MPOJYKTOM SIBJISIIOTCSI aHTUOMOTHKUA WJIM aMHHOKHCIOTBI. A 1Ji1 OCaXJACHUS
(hepMEHTOB MOAXOAAT TOJBKO 3JICKTPOJIUTHI.

Meton 3kCTpakuuu.

DKCTpakMs - 3TO MPOLECC MOJIYUYCHUS LEJIEBOr0 MPOAYKTA OJHOM KUIKOCTBIO C
apyrou. Ilpm 3TOM Ta KHIKOCTh, M3 KOTOPOW IIOJY4YarOT LEJIEBOW NPOIYKT,
HA3bIBACTCA MCXOOHOM KUIAKOCThIO. K Hel mopaercs apyras *UJIKOCTb, KOTOpas
HAa3bIBACTCA OKCTpareHT. [Ipy 3TOM 3KCTpareHT HE JOJKEH CMEIIMBAThCS C
UCXOJTHOM JKHUIKOCTBIO. B KauecTBe »OKCTpareHTa WUCHONB3YIOT OCH301 WU
xiopodopMm. B pesynprate 1eneBoil MPOAYKT MEPEXOJUT B OpPraHUYECKUN
pacTBOpUTENH - OEH30JT WK XJI0POPOPM U ATOT PACTBOP HA3BIBACTCS IKCTPAKT.

MCXOJIHBIN pacTBOP + DKCTPAreHT —> IKCTPAKT + OTpabOTaHHBII pacTBOP

OKCTpakIiusi MPOBOJUTCS B armmapare 53KCTpakTope. ITO ammapar, KOTOPbIH
o00Opy/IoBaH MEIIAIKOW, TAE€ ABE KUJIKOCTH WHTEHCUBHO TEPEMEIIMBAIOTCS Ha
MPOTSHKEHUU OMpeniesieHHOTo BpemeHH. [locnme dero oOpa3oBBIBACTCS CTOMKAs
AIMYJIbCHSI, U BO3HUKAIOT MPOOJIEMBI KaK €€ pa3IeuTh. IMYIIbCHSI pa3pyiaeTcs Mo/



BIIMSTHUEM IEHTPOOSKHBIX cUJl (IIeHTpudyru). 1o Hanboiee pacnpoCTpaHESHHbBIN
METO/1 NP BbIICJIEHNUH [TPENapaToB rPyIIIbI 2a.

HNonnblil 00MeH.

HMoHOOOMEHHBIN MeToA sBIsieTCd HamoOosee 3(PPEKTUBHBIM U MMEET HECKOJIBKO
PEUMYIIECTB B CPABHEHHUH C JPYTUMHU METO/IAMH:

1. IIpocToTa MeToaa U MpocToe 00OPYAOBaAHUE.

2. Bo3M0XHOCTh MHOTOKPAaTHOT'O UCIIOJIb30BAaHUSI HOHOOOMEHHBIX CMOJL.

3. BO3MO>XHOCTb MOJIHOCTBIO aBTOMAaTU3UPOBATh MPOILIECC.

B kauecTBe COpOEHTOB HCIOJIB3YIOT MOHOOOMEHHBIE CMOJbI (MOHUTHI). bbiBaroT
KaTUOHHbIC, AHHOHHBIE M aM(OTepHble - HOHUTHL. MeToa HOHHOOOMEHa
ocyiecTBisieTcs 2-Ms nyTsaMu: CTaTndeckuM U JJuHaMu4ecKum.

CraTtnuecKkuii MeTOJ HOHHOOOMEHA.

[IpoBoauTCs B amnmapare ¢ MEMAJIKOW. B ammmapare conepxarcs 3epHa HOHUTA.

B sror anmapar 3anuBarotr K-yro)X ¢ aHTHOMOTHKOM. XOpOIIO NEpeMEenInBaroT,
NOTOM (PUIIBTPYIOT 3€pHA MOHUTA, MPOMBIBas UX BojaoM Ha ¢uibTpe. Ilocne vero
3epHa MOHHUTA, KOTOPBIE YK€ COAEpKAaT aHTUOMOTHK MOMEIIAIOT B almapar, rae
MPOBOJAT JIIIOIUI0 aHTUOMOTHKA. bepyT opraHuuecKkuii pacTBOPHUTEINb, KOTOPBII
XOpOIIO PAcCTBOPSIET H3TOT AHTUOMOTHK, NEPEMEIIMBAIOT 3€pHA HOHUTA U
AHTUOMOTHK YXOAUT B OPraHUYECKUI paCTBOPUTEIH, B KOTOPOM OH U PACTBOPSIETCS.
OTH 3epHa MO>KHO UCIOJIb30BaTh MHOTOKPATHO.

Ho Gosee nepcneKTUBHBIM SIBISETCA AMHAMUYECKUN MeTO . [IluHaMUuecKuii MeTos
IIPOBOJUTCS B KOJIOHAX, 3allOJIHEHHBIX 3€pHAMHM HOHUTA. DTH KOJIOHBI €CTh 2-X
THUIIOB:

1-#1 TUIT KOJIOH, 3TO KOT/Ia pacTBOpP MOJAETCS CBEPXY.

pactBop K-0i)K pPAaCTBOP LIEJEBOTO MPOAYKTA.
PAcTBOP LIETEBOTO MPOAYKTA. pactBop K-0ii)K
1. 2.

1-# TUT KOJIOHBI Ha3BIBAIOT 3aKPHITHIM (PMIIBTPOM. 2-if  THIT KOJIOHBI Ha3bIBAIOT
OTKPBITHIM (PHUITBTPOM.

B 1-m pactBop K-0itXK mopaercs cBepXy M 3€epHa HOHUTA OCTAKOTCA IOYTH
HEMNOIBMKHBIMHU T0J1 TaBJICHUEM >KUJKOCTH, TAKUM 00pa30M, HE BCE 3epHA MOHUTA
IPUHUMAIOT y4acTHE B HOHOOOMEHHOM TpoLiecce.

EctectBeHHO O0Jiee 3(hPEKTUBHBIMU SIBISIFOTCSA OTKPBIThIE QPUIBTPBI. B KOTOPBIX,
pactBop K-0i)K nogaercst cHu3y U B pe3yJibTaTe 3¢pHa HOHUTA, KOTOPHIE HAXOSITCS
B MTO/IBEIIIEHHOM COCTOSIHUM M MOJHOCTHIO OMBIBAIOTCSI PACTBOPOM.

K rpymre 2a. oTHOCSTCS BbIIE€JIEHUE Yallle BCEr0 aHTUOMOTUKOB U (DEPMEHTOB.
Brinenenue OuomnpenapatoB 2 rpynisl (20)



Jlns BbIIENEHUsT KIETOK M3 OOJbIIMX O0BEMOB KYJbTypaldbHOM cpeanl (B
MIPOMBIIIJIEHHBIX Macirabdax) HCTIOJIB3YIOT BBICOKOCKOPOCTHOE
HEeHTpU(yTUpOBaHHE C MOMOILBIO COOTBETCTBYIOIIHUX HEHTPpUPYT
MOJTyHETIPEPBIBHOTO AeicTBHs. CyCIeH3HIO KIIETOK HEMPEPHIBHO MOAAIOT B OapabaH
HEHTPUDYTH, KIETKH KOHIEHTPUPYIOTCSA B HEM, OCBETIICHHAS KHUJIKOCTD YIAISICTCA.
Korna 6apaban 3anoiaHsAeTCs 0CaXACHHBIMH KJIETKaMH, IEHTPU(PYTy OCTaHABINBA-
10T B KJIeTKH coouparoT. HeymoO6cTBo 3TOro crocoda - HE00X0UMOCTh OCTAaHOBKHU
npoliecca, BEPOSITHOCTh YTEUYKH MHUKPOOPTaHU3MOB B OKPYXKAIOIIYIO Cpeny,
HEBO3MOKHOCTh TIOJTHOTO YJaJI€HUS KJIETOK U3 CPEIb.

ANbTEpHATUBHBI METOJ| BBIIETCHUS KIETOK M3 KyJIbTYpalbHOU cCpeabl —
bunbTpanus yepe3 memopany. Ho nporecc ¢unbTpamnmu ObICTpO 3aMensisieTcs 3a
CUET HAKOIUICHUS KJIETOK Ha TOBEPXHOCTU GUIbTpA. YBEIUYECHHE HaBJICHUS
bunbTpyeMo# cpelbl 1aeT BpeMeHHbIN 2h(EKT, TaKk KaK KIETKU 3a0MBAIOT IMOPHI,
o0Opazyst MeHee TPOHUIIAEMbIN CITOM.

Paspyuienue (1e3uHTerpanus) KieTok.

Jnsg 3TOM 1enu NPUMEHSIOT pa3HoOOpa3Hble XUMHUYECKHE, OHOJOTMYECKHE,
¢busnueckue metonbl. Bee nmpoueaypsl TOMKHBI ObITH OJTHOBPEMEHHO J1OCTATOYHO
KECTKUMHU, YTOOBI Pa3pylIUTh KJIETOYHYIO CTEHKY, M JOCTATOYHO MSTKUMHU JIJIsi
UCKJIFOUYEHHUS JIEHAaTypaluu Oeka (M3MEHEHHs CTPYKTYPbl KOHEYHOTO MPOAYKTA).
KiieTouHble CTEHKM MUKPOOPTaHU3MOB COCTOSIT M3 Pa3HbIX MOJMMEPOB, TOITOMY
YHUBEPCAIBHOTO METOJA UX PA3pyLICHUS HE CYIIECTBYET.

XUMHYECKUIN METOJ pa3pylIeHHs KJIETOUYHBIX CTEHOK - 00paboTka 1ienousto. Eciu
OeNKOoBBIN MPOAYKT He paspyiiaercs npu pH ot 10,5 no 12,5, To MmoxHO 0e3 Tpyaa
JU3UPOBaTh  OOJbINME  KOJMWYEeCTBA OaKTepHANbHBIX  KIETOK. Hampumep,
PEKOMOMHAHTHBIM TOPMOH POCTa Y€JIOBEKa OYEHb MPOCTO BBIICTUTH U3 KIETOK E.
coli oGpabGotkoit HaTpusi rugpokapOonatom npu pH 11. Tlocme oOpaboTku
IIEJI0YbI0 HE OCTaeTCsl MPAKTUYECKH HU OJHON KU3HECIOCOOHOM KIIETKH, UTO
aBTOMATHUYECKH PeIIaeT Mpo0IeMy YTEUKH PEKOMOMHAHTHBIX MUKPOOPTaHU3MOB.
OCHOBHOI OMOXUMHYECKUN METOJT pa3pyLIEHUsl KIETOK MUKPOOPTAaHU3MOB - JIM3UC
c nomomplo ¢epMeHToB. Tak, JTU30UMM SIMYHOTO O€NKa JIETKO THUAPOJIHU3YET
KJIETOUYHbIE CTEHKU T'PaAMIIOJIOKUTENbHBIX OakTepuid. i1 pa3pylieHHsl KIETOK
IrpaMOTPHUIIATEIBHBIX OaKTEepUi UCTIONB3YIOT Ju3ouuM U DI TA. Kiierounble cTeHKH
JIpOXOKEH M TUIECHEBBIX TPUOOB THIPOJU3YIOT OJHUM WIM HECKOJIbKUMU
dbepmenTamu: ¢dochomannazom, [B-1,3- u B-1,6-rmrokana3oil, XuTHHA30M - WA
KOMITJIEKCHBIM JTPOXOKEITUTHUECCKUM TipenapatoM. depmeHTaTUBHAs 00paboTka
BBICOKOCTICITU(UYHA, & TU3HUC MPOUCXOIUT B MATKUX YCITOBUSIX.

Krmetkn  MOXHO pazpymath  (GU3MYECKUMH  METOJAMH: HEMEXaHUYECKUMU
(OCMOTHYECKMM IIIOKOM WJIH OBICTPHIM MHOTOKPATHBIM 3aMOPaKMBaHUEM-
OTTaWBaHUEM ), MEXaHHYECKUMU (00paboTKoii Y3, coynapeHneM, roMoTeHU3aIuein
noJ AaBjaeHueM). MexaHnueckoe pa3pyiieHue BICOKOI(DPEKTUBHO, 0COOEHHO Y 3-
U3ITy4aTeIsiMUi, TeHEPUPYIOITUMHU BEICOKOYACTOTHBIE 3BYKOBBIE BOJIHBI.
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