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Jleknusa Nel
I. Tema: Baenenue B Ouotexnosioruto.Kparkas umcropuueckas crpaBka. CoBpeMeHHOE
COCTOSIHUE M TIEPCHEKTHBBI PA3BUTHS OHOTEXHOJIOTMYECKOTO IPOM3BOJICTBA IIEJIEBBIX
MPOAYKTOB. DKOHOMHYECKHE U KOMMEPUYECKUE ACTIEKThl OMOTEXHOIOTHH.
II. Heanb: O3HAaKOMHUTHh CTYJACHTOB C HCTOPUEH BO3HUKHOBEHHUS OWOTEXHOJIOTUYECKHUX
Croco0OB MPOM3BOJCTBA MPOAYKTOB, C COBPEMEHHBIM COCTOSSHUEM U TMEPCIEKTUBAMU
pa3BUTHsI OMOTEXHOJOTUYECKOTO TTPOU3BOACTBA, PACKPHITH SKOHOMHUYECKUE U KOMMEPUECKHUE
ACIIEKTHl OMOTCXHOJIOTHH.

III. Te3ucepl JeKIUU:

buotexHonorus kak camocrosTenabHas Hayka chopmupoBanack B 80-e roapl XX CTONETHS
Omaromapst psily BaKHEHIIMX OTKPBITUH B Pa3MYHBIX OO0JIACTAX HAyKH, B TOM 4YHCIE B
MOJICKYJISIPHOW OWOJIOTHH, TEHHOH HWH)KEHEpHH, OMOXMMHH, OMOIICKTPOXMMHU W Jp. BruepBbie
TEPMHUH «OMOTEXHOJIOTU» ObUT odulMaIbHO 3aperucTpupoBaH B 1984 roay mocie ocHOBaHUSA
EBponetickoit ®enepannu buorexnonoruu (ED®B).

[lepBpIMU MpPOTYyKTAaMH OMOTEXHOJIOTUU SIBJISIFOTCS MPOAYKTHI, IMOJYYEHHbIE U3 3€pHa U
JIPYruX 3J7aKOB: XJieO, MIICHUYHBIA M SYMEHHBIA COJIOJ, IMHUBO;, W3 MOJIOKA: KHCIOMOJIOYHBIC
OPOAYKTHI, ChIpbl U Jp. [lo3ke, He 3Has 00 y4acTUM MHUKPOOPTaHW3MOB B CJIOXHBIX MpOIEccax
dbepmMeHTaIMH, JI0IM HAYYHIIUCh U3BIIEKATh 1IBETHBIE METAJUIBI U3 PY/, TPOU3BOIUTH HATYPaTbHbIN
nienk, o0padaTeiBaTh KOXKY U JA€pPEBO, MOJIy4aTh BUHO, YKCYC U Ap.

B Hacrosiiee BpemMss B OMOTEXHOJOTMH MCHOJb3YIOTCS TepMuHbl JpeBHell ['peruu u
HpeBHero Puma, xoTopbIMU 0003HAYAIOT «padoune» OCNKH: «3H3UM» - (Tped.) — TNOJHHUMATH;
«pepMeHT» - (J1aT.) — OpOXKEHHE, KUIICHHUE.

OCHOBOIONIO)KHUKOM OHOTEXHONOTHH MOXKHO cunTtath Jlyn Ilactepa, xotopsiit B 1872-76
I.T. TIOJIOKUJT HAa4aJl0 MUKPOOHMOJIOTUH KaK CaMOCTOSITEIbHOM HaykKu. OH TEOPETUYECKH 000CHOBAI
npolecc OpokeHus, yKazaB Ha BEAYIIYyI0 B HEM pOJIb MUKPOOPTaHU3MOB, U IMOKa3al, 4TO APYTUe
MHUKPOOPTaHU3MbI YHACTBYIOT B TPEOOPA30BaHUM JIPYTUX MPOTYKTOB.

[To omnpenenenntro EDDB, «bUOTEXHOJIOrMSA — 3TO HHTETPUPOBAHHOE  UCIIOJIB30BAaHUE
OMOXUMHH, MHKPOOMOJIOTMM W WHXXEHEPHBIX HAYK C IeJbI0 TMPOMBIIIJICHHOTO MPUMEHEHUS
CIIOCOOHOCTH MHUKPOOPTaHU3MOB, KYJIBTYpbl TKaHEH M KIETOK, a TaKke HX 4acTed co3/aBaTh
MIPOJIYKTHI C 3aJJaHHBIMHU CBOMCTBAMI.

IIpeameTt u 3apa4un GMOTEXHOJIOTHH

B nacrosmuii MOMEHT BpSiJ JIU y KOTO-HUOYIh MOKET BO3HHUKHYTH COMHEHHE B TOM, YTO
COBpeMEHHasi OMOJIOTHUSl MPEJCTABIsIeT co00i HamboIee pa3HOOOpa3Hy 001acTh €CTECTBEHHBIX
Hayk. JleficTBUTENbHO, OHA BKIIIOUAET Ka3ajioch OBl COBEPIIEHHO HE cBs3aHHbe ul084 mexmy
co00il pa3fenbl HayyHbIX 3HAHUN: MHKPOOHWOJOTHIO, AaHATOMHIO PACTEHHH U IKUBOTHBIX,
OMOXMMHIO, MMMYHOIIOTHIO, KJIETOYHYIO OHOJOTHIO, (DM3MONOTHIO pPAaCTeHUH U >KUBOTHBIX,
pa3IMYHbIe CHCTEMAaTHKH, DKOJOTHI0, TEHETHUKY, OMO(PHU3HWKY, MAaTeMaTHKy W MHOTO JIPYrUX
obnacTeil ecTeCTBO3HAHUS.

[TocTostHHO yBeMWUYHMBAOIICECS Pa3HOOOpa3re COBPEMEHHOW OWOJOTHH HAdajJoCh IOCIE
OKOHYaHUS BTOPOU MHPOBOI BOWHBI, KOT/Ia B OMOIOTHIO BHEAPUIIUCH IPYTHe €CTECTBEHHOHAYYHBIC
JTUCITUTIIMHBI, TaKue Kak (PU3MKA, XUMUS U MaTeMaTHKa, KOTOPBIE CIIETald BO3MOKHBIM OMHCAHNE
JKU3HEHHBIX MPOILECCOB HA HOBOM KAaYECTBEHHOM YpPOBHE — HA YPOBHE KJIETKH U MOJEKYISIPHBIX
B3aNMOICUCTBHI.

VIMeHHO CyIIeCTBEHHBIE yCIIeXH B (DyHIaMEHTATbHBIX UCCIEAOBAHUIX B 00JIACTH OMOXHMHUH,
MOJICKYJIIPHOW TE€HETUKH M MOJIKYJISIPHOW OWOJIOTHH, JOCTUTHYTHIE BO BTOPOW IIOJIOBUHE
TEKYIEro CTOJIETHs, CO3Majid peaJbHbIe MPEANOChUIKH YIpPaBIeHUsS pa3TIudHbIMH (ITyCTh,
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BO3MOXXHO M HE CaMbIMH TJIABHBIMH) MEXaHH3MaMH >KU3HEICSATEIBHOCTH KiIeTkH. CIoKUBIIasCS
OyaronpusTHAs

cuTyauus B OHOJOrMM SBWJIAchb MOIIHBIM TOJYKOM B  Pa3BUTHUU  COBPEMEHHOU
OMOTEXHOJIOTHH, BECbMa BaXXHOW OONACTH  MPAKTHYECKOTO  NPWIOKEHUS  Pe3yJbTaToB
byHaaMeHTaNbHBIX HAayK. MOXHO C YBEPEHHOCTBIO YTBEP)KIATh, YTO OMOTEXHOJIOTHS SBISETCA
HanOoJiee Pa3UTEIbHBIM IIPUMEPOM TOTO, KaK PE3yNbTaThl, Ka3aJoch Obl "4UCTOI HayKu'", HAXOIAT
IPUMEHEHNE B IPAKTUUECKOH 1€ATEIbHOCTH YETIOBEKa.
OcHoBOM, o0ecreunBaoNIel  OJArONPUATHYIO CUTyalUuI0 Jias OypHOTrO  pa3BUTHS
OMOTEXHOJIOIMH, IBUINCHPEBOJIIOLMOHN3UPYIOIINE OTKPBITUS U Pa3padoTKu:
® JI0Ka3aTeJbCTBA POJM HYKJIEHMHOBBIX KHUCIOT B XpPAaHEHUM U IEepeJadye HaciaeJACTBEHHOMN
uHpopManun B OHOJOTMYECKHX CHCTeMax (MMEIOTCS B BHIY MHIWBUAYyalTbHbBIC KICTKH U
OT/IeJIbHBIE OPTaHU3MBI, & HE UX MOMYJISLHUN);
e pacumdpoBKa YHUBEPCAIBHOTO ISl BCEX )KUBBIX OPTaHU3MOB I€HETHYECKOTO KOJIa;
® PpacKpbITUE MEXAHU3MOB PEryJIsUN (PYHKIIMOHUPOBAHUS T'€HOB B IIPOLIECCE KU3HHU OJHOTO
MOKOJIEHUsI OPraHU3MOB;
® COBEpIIECHCTBOBAaHME  CYIIECTBOBAaBUIMX U pa3paboTKa  HOBBIX  TEXHOJIOTMH
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB, KJIIETOK PACTEHUI U )KUBOTHBIX;
®  Kak JIO'MYECKOE CIIEACTBUE M3 BBIIIECKA3aHHOIO, SIBUWJIOCH CO37aHUE (BO3ZHUKHOBEHUE) U
OypHOE pa3BUTHE METOJ0B I'€HETHUYECKON M KJIETOYHON MHXKEHEPHUH, C OMOIBI0 KOTOPBIX
HCKYCCTBEHHO CO3JIal0TCS HOBBIE BBICOKOIIPOIYKTHUBHBIE ()OPMBI OpPraHU3MOB, IIPUTO/IHbIE
JUISL UCTIOJIb30BAaHUS B MPOMBIIUIEHHBIX MacITadax.
AOGCONIOTHO HOBBIM HampaBJIEHUEM SIBJII€TCS TAaK Has3blBaeMas MH)KEHEpHas >H3MMOJIOTHS,

BO3HUKILIAS BCIEICTBUE PA3BUTHS COBPEMEHHBIX METOJIOB U3YUEHHUS CTPYKTYPhI i CUHTE3a OEJIKOB-
(GepMEHTOB ¥ BBISICHEHHS MEXaHH3MOB (DYHKIIMOHUPOBAHUS M PETYIALUU AKTUBHOCTU ITUX
COCTMHEHUH (Ba)KHBIX DJIEMEHTOB KJIETKH). [JoCTHKEHHS B 3TOM 00JaCTH MO3BOJISIOT HAIIPABICHHO
Moau(UIKMpOBaTh OCJNKU Pa3IMYHOM CHOXKHOCTH M CHEHUPUYHOCTH (PYHKIIMOHUPOBAHUS,
pa3pabarbIBaTh CO3JaHME MOUIHBIX KAaTaJlM3aTOPOB IMPOMBIIIIEHHO LIEHHBIX peakUuil ¢ MOMOILBIO
BBICOKO CTAaOMITM3UPOBAHHBIX MMMOOUITN30BAaHHBIX ()EPMEHTOB.

Bce »Tu nocTukeHHS BbIBEIM OHMOTEXHOJIOTHIO Ha HOBBIM YPOBEHb €€ pas3BHUTHI,
MO3BOJISIOIINNA CO3HATENLHO U LEJICHAIIPABICHHO YIPABIIATH CII0KHBIMH KJIETOYHBIMHU IIPOLIECCAMH.
JlanHast HOBast 00J1acTh OMONIOTUYECKUX 3HAHUM M €€ MOCIeIHUE JOCTUKEHHS YK€ CTalld KpaiHe
BaXHBIMU JJIs 3[I0POBbs U OJIAronoayyus 4YeIoBeKa.

U Bce xe, yTo 0XkHAaeT OMOTEXHOJIOTHIO, B CIy4yae pealu3alii BCeX HaJeX], KOTOpble Ha
Hee BoznaraiTcs? W HakoHel, 4YTO e Takoe OMOTEXHOJOTHSi M KaKOBbl €€ HampaBJICHHS
JIeITeNIbHOCTH ?

Tepmun «OouotexHoysorus» ObLT BBeneH B 1917 r. BeHrepckum mHxeHepoM Kapiom Dpeku
IpU ONMCAaHUHU Tpollecca KPYMHOMACHITAOHOTO BbIPAIIMBAaHUS CBUHEH C HCIIOJIB30BAHMEM B
KauecTBe KOpMa caxapHoW cBekibl. [lo onpenenenuio Dpeky, OMOTEXHOJIOTHA — 3TO «BCE BH/bI
padoT, NpH KOTOPHIX H3 ChIPbEBBIX MATEPHAJOB C MNOMOIILI0 JKHUBBIX OPraHU3MOB
NMPOU3BOASTCS T€ MU MHbIE POAYKTHD).

OpnHako 3TOT TEPMHH B T€ I'0JIbl HE NMOJYYMJI IIUPOKOro pacnpoctpaneHus. Toapko B 1961 1. k
HEMy BHOBb BEpPHYJHUCH TIIOCJI€ TOTO Kak mBenckuii wmukpoouonor Kapn ['epernXenen
MTOPEKOMEHA0BAJT U3MEHUTh Ha3BaHUE Hay4HOIO KypHaia
"JournalofMicrobiologicalandBiochemicalEngineeringandTechnology" (OKypnain
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MUKPOOHOJIIOTUYECKON U XUMHYECKOH HMHKEHEPUHM W TEXHOJIOTHH), CHEHUAIM3HPYIOIIErocs Ha
nyOoJIMKanuu paboT IO TPUKIATHOW MHKPOOHMOJIIOTUM M IMPOMBIIUICHHON (epMEeHTaluu, Ha
"BiotechnologyandBioengineering" (buorexnosnoruss u OuoumHxeHepus). C 3TOro MOMEHTa
OMOTEXHOJIOTHS 0KA3aJIach YETKO U

HEOOpaTHUMO CBsi3aHa C HCCIEAOBAHUSAMH B 00JAaCTH «IPOMBIILIEHHOTO TPOU3BOACTBA

TOBAPOB M YCJIYT IIPH YYACTHH KMBbIX OPraHU3MOB, O0HOJIOTHYEeCKHX CHCTEM M IPOLEecCOBY.

[ToHsATHE OMOTEXHOJIOTUS MOXKET OBITh IPECTABICHO MHOTUMU OIPEAEIICHUSIMMU:

* JCHOJIb30BaHUE OMOJIOTMYECKHX OOBEKTOB, CHUCTEM MJIM IPOLECCOB [yl MPOU3BOJCTBA

HEOOXOAUMBIX MPOJYKTOB MJIH JUI HYX/I CEpBUCHON MHIYCTPUH;

* KOMIUJICKCHOE MpPHUMEHEHHE OMOXMMHMYECKHX, MUKPOOMOIOTHYECKUX U HH)KEHEPHBIX 3HAHUM C

LEeJIbI0 TPOMBIIUIEHHOTO HCIOJIb30BaHUS MOTEHLUAIbHBIX BO3MOYKHOCTEH MHUKPOOPIaHU3MOB,

KYJIBTYp KJIETOK M OTAEJIbHBIX UX KOMIOHEHTOB WU CUCTEM;

* TEXHOJIOTUYECKOE HCIOIb30BaHUE OMOJIOTUYECKUX SIBIICHHH I BOCIIPOM3BOICTBA U MOTyYSHHS

(M3roTOBJIEHUS) PAa3IMYHBIX TUIIOB MOJIE3HBIX MPOIYKTOB;

* IPWJIO’KEHHE HAyYHBIX U UHKEHEPHBIX IPUHIUIIOB 111 00pabOTKHU MaTepuaoB OMOJIOrMUYECKUMU

areHTaMH C LeJbI0 MOIy4eHUs] HeOOXOAMMBIX IPOIYKTOB WM CO3JaHUsI CEPBUCHBIX TEXHOJIOTUH.
buorexHonorus Ha caMoM Jiejle He YTO MHOE, KaK Ha3BaHUE, JAHHOE HAOOpy TEXHUYECKHX

npueMoB (MOJIXOZOB) M TMPOLIECCOB, OCHOBAaHHBIX Ha MWCHONB30BAHMM JUIL OTHX Lienei

OMOJIOTHYECKUX OOBEKTOB.

TepMrH OHMOTEXHOJIOTHS BKJIIOYAET COCTABISIONINE «OHOCY», «TEXHE», «IOroc» IpedecKoro
IIPOUCXOXKICHUS (OT Tped. «Ou0C» — KU3Hb, «TEXHE» — HCKYCCTBO, MACTEPCTBO, YMEHHE U <«JIOTOCH»
— ToHsATHE, yueHue). Takum o00pa3oM, Kak 3TO SBCTBYET W3 INPUBEJICHHBIX OIpEAeTICHU,
OMOTEXHOJOIHsl TIO0 CYIIECTBY CBOAMTCS K HCIHOJB30BAaHHUIO MHMKPOOPIaHM3MOB, >KUBOTHBIX U
pPACTUTENBHBIX KJIETOK WM XK€ UX (PEepMEHTOB AJIsi CHHTE3a, pa3pylleHUs Wi TpaHchopMaluu
(mpeBpalleHus) pa3IMYHBIX MaTepHajioB C MEJIbI0 MOJYYEHUs IOJIE3HBIX MPOAYKTOB JUIS
Pa3IMYHBIX HYX]I 4eJIO0BEKa.

bruortexHonornueckne HarpaBJIeHHs HUMEKOT CBOEH LEIbI0 CO3JaHUE W TPAKTHYECKOE
BHeJpeHue (T. €. MPaKTUYECKOEe UCTIOIB30BaHNUE):

* HOBBIX OMOJIOTMYECKM AKTHUBHBIX BEIIECTB U JIEKAPCTBEHHBIX IPENapaToB, MCIOJIb3YyEMbIX B
3JIpaBOOXPAHEHHUH ISl TUArHOCTUKHU, TPOGUIAKTHKY U JICYSHUS Pa3IMYHBIX 3a00JI€BaHUil;

* OHMOJOTMYECKUX CPEJCTB 3alllUThl CEJIIbCKOXO3SHCTBEHHBIX pAcTeHHH OT Bo30yauTeneit
3a0o0NeBaHUN W BpeauTesel, OakTepHalbHBIX YIOOpPEeHHH U PErylaTOpOB pOCTa pPACTEHUH U
KMBOTHBIX; HOBBIX COPTOB pacTE€HHUIl, YCTOHYMBBIX K pa3HOro poja HeOIaronpusITHbIM
BO3CUCTBUAM ((pakTOpaM BHEIIHEH Cpeibl); HOBBIX MOPOJ MKHBOTHBIX C IMOJIE3HBIMUCBOWCTBAMHU
(TpaHCT€HHBIE )KUBOTHBIE);

* IEHHBIX KOPMOBBIX J100aBOK Ui TIOBBIIIEHUS MPOAYKTUBHOCTH CEIbCKOXO035H CTBEHHBIX
KUBOTHBIX (KOPMOBOTrO Oejika, aMHHOKHCIOT, BHUTAMHUHOB, (DEPMEHTOB, CIOCOOCTBYIOIINX
HOBBIIIEHUIO YCBOSIEMOCTH KOPMOB, U T. 11.);

* HOBBIX OMOMHKEHEPHBIX METOJIOB ISl MOIy4EHUs BEICOKOI()()EKTUBHBIX MpenapaToB pa3inyHOIOo
HA3HA4YEeHMs, UCII0JIb3YEMBIX B CEJIbCKOM XO03sIMICTBE U BETEPUHAPUH;

* HOBBIX TEXHOJIOTHI CO3/1aHUS U IOJY4YEHHS XO34MCTBEHHO LIEHHBIX MPOAYKTOB JUIsl MHILEBOM,
XUMHUYECKON M MUKPOOHOIOrMUECKON TPOMBIIIJICHHOCTH;
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* 3G (EeKTUBHBIX TEXHOJIOTUN TEPEPAOOTKH CEIbCKOXO03SHCTBEHHBIX, TPOMBIIUICHHBIX M OBITOBBIX
OTXOJIOB ISl TIOJIyYEHHS TPOAYKTOB, KOTOPBIE MOTYT WCIIOJIB30BaThCSl B JAPYTHX OTPACISIX
XO3SIMCTBEHHON JICATENIBHOCTH 4YelloBeKa (Hampumep, Oworasza, ymoOpeHui, TOIUIMBa ISt
ABTOMOOWJICH H T. 11.).

Camo co0oii pazymeercsi, 4TO TaKHe KOMIUICKCHBIEC 3a/1a4 TPEOYIOT HHTErPAIlMH Pa3THIHBIX
oTpaciiell HayYHBIX M TEXHUYCCKUX 3HAHUN U XapaKTEPU3yIOT OMOTEXHOJIOTHIO KaK Psif

NEPCIEKTUBHBIX TEXHOJOTUH, KOTOpBIE HAMAyT NPUMEHEHHE B CaMbIX pa3zHOOOpa3HBIX
UHIYyCTPUAJIbHBIX HampaBieHusx. MHrerpanus OHONOIMH, XMMHUM M WH)XEHEPHBIX IMPHEMOB B
OMOTEXHOJOIMH OCYILECTBIISAETCS TAKUM ITyTeM, YTOOBI 00€CIeUUTh MAaKCUMAIbHOE HCIIOIb30BaHNE
HNOTEHIMAJIbHBIX BO3MOXHOCTEH BCEX BXOASAILIMX B Hee obnactell 3HaHMid. 1 Bce ke, HeCMOTps Ha
KOMILJIEKCHOCTh OMOTEXHOJIOTUH, €€ HeJb3sl pacCMaTpuBaTh KaK HEYTO €JUHOE IIeioe, Harnoxooue
MUKpO3JeKTpOHUKU. CKOpee OHa JI0JKHA pacCMaTpUBAThCS KaK Psifi NEPCIEKTUBHBIX TEXHOJIOTHH,
CouyeTaHMsI KOTOPBIX OyAyT IOCTOSIHHO BApbUPOBATh B 3aBUCUMOCTH OT KOHKPETHBIX IPAKTHYECKUX
3azad.

buorexHonoruss — MeXIUCHMIUIMHApHAs O00JIaCTh Hay4YHO-TEXHUYECKOrO Iporpecca,
BO3HHKINAs HA CTBHIKE OHMOJIOIMYECKMX, XUMHUYECKUX M TEXHUYECKMX 3HAHUN M NpU3BaHHas K
CO3/IaHUI0 HOBBIX OMOTEXHOJIOTMYECKHX IPOLIECCOB, KOTOpbIe B OOJBIIMHCTBE CllydyaeB OyAyT
OCYILECTBIIATHCSL MPU HU3KUX TeMIlepaTypax, TpeOoBaTh HEOONbLIOro (MEHBLIEro) KOJINYEeCTBa
SHEpIruu U OyayT 0a3upoBaThCs MPEUMYIIECTBEHHO Ha JIEHIEBBIX cyOcTparax, MCHOJIb3yEeMbIX B
KaueCTBE IIEPBUYHOTO CBIPBS.

Opnako cienyer oTaaBaTh cede OTYET B TOM, YTO OMOTEXHOJOTHSI HE SIBISETCS YE€M-TO
HOBBIM, pPaHEE HE M3BECTHBIM, a IPEJCTaBIsIeT COOOM pa3BUTHE M pacllupeHHe Habopa
TE€XHOJOTMYECKHUX IPUEMOB, KOPHU KOTOPBIX MOSBUIUCH THICSYH JIET TOMY Haza/l.

bruoTtexHonorus BKJIIOYaeT MHOTHE TPaJUILMOHHBIE MPOIECCHI, JABHO M3BECTHBIE U JIaBHO
UCIIOJIb3yeMbI€ YEJIOBEKOM. DTO NMUBOBApeHHE, XjIeOoneueHne, H3roToBJICHHE BUHA, IIPOU3BOICTBO
ChIpa, NMPUTOTOBJIEHWE MHOTHUX BOCTOYHBIX IPSHBIX COYCOB, a TaKKe pa3HOOOpas3Hble CHOCOOBI
yTWIM3allMM OTXO0J0B. BO BCeX mNepeyrcIeHHbIX MPOLEccax HCIOJIb30BAINCH OHOIOTHYECKHE
00BEKTHI (MycTh Jaxke O€3 JOCTaTOYHBIX 3HAHUM O HUX) M BCE 3TU IMPOLECCH HA NMPOTSIKEHUU
MHOTUX JIET COBEPILIEHCTBOBAINUCH, IPAB/Ia, SMIIMPUIECKH.

Hagamo storo srama OWOTEXHOJOTHH TEPSETCS B TIIYOMHE BEKOB M OH IPOJIOJDKAJICS
npuMepHo 10 koHa XIX B.

Pabote! Benukoro ¢paniy3ckoro yueHoro Jlyu Ilacrepa (1822—1895) 3anoxunu pyHaameHt
NPAaKTUYECKOI0 HCIIOIb30BaHUSA JOCTHXKEHUM MHKPOOMOJIIOTMM U OMOXMMHH B TPAAMLIMOHHBIX
OMOTEXHOJOTUAX (MTMBOBAPEHUE, BHUHOJENME, MPOU3BOACTBO YKCYCa) M O3HAMEHOBAIM Hayallo
HOBOI'0, HAyYHOT'O NEpHOJIa Pa3BUTUSI OMOTEXHONOTUU. J[JIsl 3TOro mepuoja XapakTepHO pa3BUTHE
IOPOMBIIIJICHHONH ~ OMOTEXHOJIIOTMH, B  OCOOGHHOCTH  (DEPMEHTAIMOHHBIX  MPOIECCOB B
IPOMBINUIEHHBIX Maciutadax. beutn pazpaboTaHbl CTepUiIbHBIE MPOIECCH MPOU3BOJACTBA MYTEM
dbepMeHTaMM  aleToHa,  MHLepuHa.  VIHTEeHCHBHO  W3y4alOTCsl ~ OCHOBHBIE — TPYIIIbI
MUKPOOPTaHU3MOB — BO30yAMTENeld MPOIECcCOB OpOXKEHHs, HCCIEAYIOTCI OHOXUMUYECKHE
0COOEHHOCTH AaHHBIX mporeccoB. [locne oTkpbiTua AnekcanapoM @DIEeMHUHIOM MNEHULMIIMHA
pa3padaThIBalOTCA MPOLECCHl M ammaparhbl Uil TITyOMHHOTO KYJbTHBHUPOBAHHUS MPOIYLEHTOB, YTO
PE3KO YAELIEBUIIO MPOU3BOJACTBO JAHHOTO AHTUOMOTHMKA, U OH CTajJ JOCTYNHBIM Ui HIMPOKOTO
UCIIOJIb30BaHUs B KIMHUYECKOU PAKTUKE BO BpeMsl BTOPOM MUPOBOM BOMHBI.
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[Tocrie BOWHBI OBICTPHIMU TEMIIAMH Pa3BUBAIUCH MIPOIECCH (DEPMEHTAIIUU TSI IPOU3BOJICTBA
AHTUOMOTHKOB, CTEPOMIHBIX TOPMOHOB, a B 1961 T. BO3HHUK XypHal «bHOTEXHONOTHS W
OMOMHXEHEepUs» U CHOBAa TEPMUH «OHOTEXHOJOTHS» CTajl HPUMEHATbCA A 00O03HAYCHUS
MPOLIECCOB, KOTOPHIE OTHOCUJIM K 00JIaCTH POMBIIUIEHHON MUKPOOHOIOTHH.

OpnHako TepMUH «OHOTEXHOJIOTHS» B OOJIBLICH CTENEHHM CTajl acCOLMHUPOBATHCA C HOBHIM
3TallOM pa3BUTUS 3TOM HAyKH, Hadallo KOTOpoMmy IojiokeHO B 1973 r., korma Cranimu KosH un
['epbept boiiep momyuwmin peKOMOMHAHTHBIC IUIA3MHUABI W TMPOU3BEIH TPAHCHOPMAIUIO HUMU
kiaetok E.coli. B Tedenume uersipex ner mocie OTKPHITHS pexoMOuMHAHTHBIX JIHK-TexHomormii
MOSIBUJIMCH MITAMMBI OaKTepHi, IPOAYIUPYIONIUE WUHCYJIUH M YEeIOBEYECKUI TOPMOH pocTa. JTO
MPUBEJIO K TPUTOKY HHBECTUIMUA B HOBble kommnanuu. B Hactosimee Bpemsi B CILIA Tonbko
MUKpoOHass ~ (OCHOBaHHasT  Ha  KyJIbTUBUPOBAHMHM  TE€HETHYECKH  MOAH(PHUIIMPOBAHHBIX
MHUKPOOPTraHU3MOB) OuoTexHosorus npeacrasieHa 1300 kommanusmu, HacuuThiBatromumu 153 000
CIyXaluX, ¢ TOJ0BbIM J10xoaoM 19,6 mupa gomn. u ¢ npoaaxamu 13,4 mupa nomn. B Kanane 282
KOMITAaHHH C TOJIOBBIM foxoaoMm 1,1 mupa gosn., B Anonuu ¢ rogosiM noxoxom 10,0 mupa gos.,
B EBpone 1178 xommanuii (45 000 cinyxaumx) ¢ rogoBbiM goxonoM 3,7 miapa goii. OcHOBHbIE
MPOIYKTHI, MOTydaeMble ¢ TIOMOIIBI0 MHUKPOOPTraHU3MOB U pekoMOMHaHTHBIX JIHK-TexHomormii —
JKUBOTHBIE TICTITH/IBI, TAKHE KaK TOPMOHBI, aKTOPhI pocTa, (DepMEHTHI, aHTHTENIA U OHOJIOTHYSCKUC
MOIM(pUKATOPBI UMMYHHOT'O OTBETA.

[To mpuGIU3UTENHHON OlIEHKE, OOIIEMUpPOBAs PHIHOYHAS CTOMMOCTH PACTCHHEBOIYECKON
IPONYKLIUH, NojlydueHHOW Ha ocHoBanuu JIHK-rexnonoruii, gocrurHer xk 2010 r. 3040 mupa.
JoJutapoB. MUpOBO#l PIHOK OMOTEXHOJIOTHUECKON MPOIYKIIUU COCTABIIAET €XKErogHo okoyo 150
MJIPJI. AOJUI.

Bo mHOruX cTpanax Mupa NMPUHATHI HallMOHAJIBHBIE MIPOTPAMMBI IO OMOTEXHOJOTHH. Tak,
Hanpumep, B CIHIA exeronnble 3aTpaThl Ha OMOTEXHOJIOTMIO COCTABISIIOT 2-3 Miph. aomi. B
I'epmanuu Ha 2001 TO BBIACIEHO OKOJIO 2 MIIPA. MApOK Ha HOBYIO ITpOrpaMMy M0 OMOTEXHOJIOTHH.

B Tabn. 1 npuBeneHbl OCHOBHBIE (AKThl, XapaKTEPU3YIOUIHNE DPA3BUTHE OHOTEXHOJIOTHH.
Bronne o00OCHOBaHHO  TpeAmoiaratb, YTO CKOPOCTh  MPAKTUYECKOTO  HCIOIb30BAHUS
OMOTEXHOJOTHYECKUX JOCTI)KEHUH B MEHbIEH cTerneHu OyaeT OmpeAensiThCs HAyYHBIMH U
TEXHUYECKUMHU YCIOBUSMHU, a O0Jble OyAeT 3aBUCETh OT TaKUX (PAKTOPOB, KaK KaUTATIOBIOKEHUS
3aMHTEPECOBAHHBIX OTPACIECH MPOMBIIUIEHHOCTH, YIYyYIIEHUE TEXHOJOTUYECKUX CXEM, PBIHOUHBIX
CUTyallMii W HDKOHOMHUYHOCTH HOBBIX METOJIOB IO CPaBHEHUIO C HEAABHO  BHEIPCHHBIMH
TEXHOJIOTHSIMU WHOTO THTIA.

OTpaciu mpOMBIIIIEHHOCTH, C KOTOPBIMHU OyJIeT KOHKYPHUPOBATh OMOTEXHOJIOTHS, BKJIIFOYAIOT
W3TOTOBJICHHE TUIIM ISl JIIOJEH W KUBOTHBIX, CO3/IaHUE M TMPOHM3BOJCTBO HOBBIX MaTEPHAJIOB,
MPU3BAaHHBIX 3aMEHHUTH HM3TOTOBIISIEMBIE C MOMOIIBIO HEDTEXUMHH, CO3JaHUE ANbTePHATHBHBIX
HUCTOYHUKOB DHEPruH, pa3pabOTKy TEXHOJOTUU OE30TXOMHBIX MPOU3BOJCTB, KOHTPOIb U
yCTpaHEHHUE 3arps3HEHUN U CeTbCKOe X035HUCTBO. KOoHEYHO, OMOTEXHONOTHS PEeBOIOIMOHU3UPYET
¥ MHOTHE pa3Jieibl MEIUIIMHBI, BETepPUHAPUHU U (papMaIleBTUIECKON TPOMBIIIIICHHOCTH.

BolmensnoxkeHHoe  OJHO3HAYHO — IPEAINOoJIaraeT pacCMOTpEeHHE OHOTEXHOJNOTMHM — Kak
MEXOTPACIEBON JTUCHUIIMHBI, OCHOBAHHOW Ha MPUMEHEHHH MHOTONPO(HILHON CTpaTeruu
(pa3IMYHBIX MOJXO0B) JIJISl PEIICHUSI PA3IMYHBIX MMPOOIIEM.

Tabauya 1 Vcropus pa3BUTHS MOJEKYIISIPHONH OMOTEXHOJIOTHUU

Jara CoOpITHE

1917 Kapn Opexu ssen mepmun «buomexuonocusiy
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1943 IIpousseden nenuyunnun ul 074 6 npomviuinennom macuimade

1944 Deepu, Max Jleoo u Max Kapmu noxazanu, umo ecememuueckuti mamepua
npeocmasnen J[HK

1953 Yomcon u Kpux onpedenunu cmpykmypy monexyaot J[HK

1961 Yupeocoenocypnan “Biotechnology and Bioengineering”

1961-1966 | Pacuugposan cenemuueckuti KOO

1970 Buloenena nepsas pecmpuyupyowas SJHOOHYKIea3d

1972 Kopana u op. cunmesuposanu nonnopasmepuwiii 2en mPHK

1973 botiep u Kosn nonoscunu Hawano mexronozuu pekomounanmuolx J[HK

1975 Konep u Munvwmeiin onucanu nonyueHue MOHOKIOHANbHBIX AHMUME]

1976 H30anwi nepevle  PyKOBOOCMEd, pecnamenmupyrowue — pabomoi c
pexomounanmuvimu JJTHK

1976 Paspabomanvl memoOowsl onpedenenus nykieomuonol nociedosamenvHocmu JJHK

1978 Qupma Genentech svinycmuna uenoseyecKull UHCYIUH, NOLYYEHHDBIL C NOMOUbBIO
E. Coli

1982 Paspewena « npumenenuro 6 Eepone nepsas 6axkyuHa OJisi IHCUBOMHBIX,
NONYYEeHHas no mexHono2uu pekomounanmuwix JJHK

1983 s mpancgopmayuu pacmenuii npumenervi 2ubpuonvie Ti-niazmuobsl

1988 Co3z0an memoo noaumepasnou yennou peaxyuu (I11[P)

1990 B CIA ymeepoicOen niaw uUcCnblmauuii 2eHHOU MmMepanuu ¢ UCHONb308AHUEM
COMAMU4eCKUX K1emokK 4enoseKkd

1990 Oguyuanvro Hawamol pabomuvl HA0 nNpoekmom «I enom uenosexay

1994-1995 | Onybrukosansvt nodpodOHble 2enemuyecKkue U Quauyeckue Kapmvl XpPOMOCOM
yenoseKa

1996 Eorcecoonviii 0bvem npooadxc — nepeo2o  PeKOMOUHAHMHOZO benxa
(apumponosmuna) npegvicun 1 Mapo. donnapos

1997 Knonuposaro mnexonumaroujee u3 ougpepeHyuposantou comamuyeckou Kiemxu

IV. MitrocTpaTuBHBIN MaTepHaJI: IPUJIAracTCs

V. Jluteparypa:
OCHOBHafI:
Eroposa T.A., Knynoa C.M., Xusyxuna E.A. OcHoBbl OmorexHomoruun. — M.: U3n. ueHtp
«Axamemusy, - 2008. — 208 c.
EBtymenkoB A.H., ®omuues 10.K. Beenenune B 6uorexnonoruto: Kypc nekmuit. — Munck.: bI'Y,
2002. - 105 c.
Caspiknn 10.0., OpexoB C.H., YakaneBa WU.U. buorexnonorus: Ydebnoe mocodue. — M.: U3x.
Lentp «Axagemusy. — 2006. — 256 c.
OpexoB C.H. ®apmaneBTrueckas 6MoTexHoa0rus. PyKoBOACTBO K MPaKTUYECKUM 3aHATHIM. —
Yuebnoe nocodue. — Iox pen. akax. PAMH B.A. beikoBa, mpod. A.B Katannackoro. — M. :
I'SOTAP-Menna 2009. — 384 c.
Enunos H.I1. Xumuueckas mukpoOuosorus. - YueOHuk. - M.: Boicias mkona. - 1989, 448 ¢
Bopo6sesa JI.U. [IpomsbiiienHas mMukpoOuosnorus. - YdyeOHoe mocobue. - M.: U3n-Bo MI'Y. -
1989, 294 c.
buorexnonorus. [Ipunnuner u npumenenue. Ilep. ¢ anrn. / [lox pen. Y. Xurrunca, [1. becra, .
xonca. - M.: Mup. - 1988, 480 c.
Uyemor B.W., 3aiiueB A.W., llle6anoBa C.I'. IlpombinuieHHass TEXHOJIOTHS JEKapcTB. Tom 2.
Xapbkos, 2002.
buorexnonorus mukpoodnoro cunresa (Ilox pen. bexkepa M.E.) — Pura — 1980.

. buorexnonorus. (Ot1B. penaktop A.A. bae). - M.: Hayka. - 1984, 310 c.
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11. TTept C. [Ix. OCHOBBI KyJbTUBHPOBAHUS MHKPOOPTaHU3MOB. M., - 1979 .
12. IMpomermennas mukpoouonorus (ITox pen. Eroposa H.C.) — M., 1989 1.
13. Tlpontecchl u anmapatsl xumudeckoit Texnosioru  (ITox pen. I1.I. Pomankosa). — JI. — 1981.

1.

arwmn

o

JAOTOJIHUTEIbHAS
bepezoB T.T. , KopoBkuna b.®. — buonorunueckas xumusa (ITox pen. U.M. HMBanosoii) — M.,
Menununa — 1981 r.

Huxutun I'.A. — Buoxumudeckrue 0CHOBBI MUKPOOHOJIOTHUECKHUX MPon3BoACTB — Kues, 1981.
bputton I'. — bBuoxumus npupoausix nurmeHToB. M., Mup — 1986 r.

ITonora T.B. — Pa3Butne 6uorexunosnoruu B CCCP — M., Hayka - 1988 T.

[TonynsiuronHble acniekTsl OnorexHonoruu — [leuypkun H.C., bpunbskos A.B., Mapkenkosa T.B. —
Hosocubupck: - Hayka — 1990 r.

Cneunanbuble KypHanbl: «buorexnonorus», «®Papmauns Kazaxcrana», «®DapmaneBTudecKuil
OIOJIIETEHBY U JIP.

VI. KoHTpoJ/ibHBbIE BONPOCHI (00paTHAasi CBSA3b):

Kparkast uctopust 0 popMupOBaHUN OMOTEXHOIOTHH.

Kakumu onpeneneHus MU MOKET ObITh MPECTABICHO MOHATHE OMOTEXHOIOTHS?

HazoBure ocHOBHBIE HallpaBiieHUs: OMOTEXHOIOTHH?

Kakue oTkpbITHS U pa3paboTKu 00eCIeYHBaIOT pa3BUTHE OMOTEHOIOTHUN?
Jlekumusa Ne 2
I. Tema: JlocTrkeHns OMOTEXHOJOTUM B MOJIEKYJISIPHOUM OWoNIoTUM, MeAUNUHE, (apMalni,
BETEPUHAPUH, MUILIEBON MPOMBIIIIEHHOCTH, SHEPreTUUECKON OTpaciv, METaJUIypruu u Ap.
MOHUTOPUHT  OKpYXKaloIle cpeabl ¢ IMOMOLIbI0  MHUKpPOOpPraHU3MOB. be3oTxojHas
TEXHOJIOTHS U NEPCIEKTUBBI €€ BHEAPEHUSI.
II. Ieab: O3HaKOMHUTH CTYJCHTOB C JOCTHXCHUSIMU OMOTEXHOJIOTUH B CMEXKHBIX OTPACIIX
HayKH, C MPUHIMUIIAMA MOHUTOPUPOBAHUS OKpY)KaIOLIEH Cpeibl € IMOMOIIBIO KHUBBIX
OpPraHu3MOB, OMOTEXHOJOTHYECKUX CIOCOOOB MPOM3BOJCTBA MPOJYKTOB, C COBPEMEHHBIM
COCTOSTHUEM BHEZIPEHUs 0€30TXOJHON TEXHOJIOTHH.

II1. Te3uchl JeKIUU:
buorexHonorus nOpUMEHSET METObl, 3aUMCTBOBaHHbIE W3 XUMHHM, MHUKPOOMOJIOTHH,

OMOXMMUH, MOJEKYISIPHOW OMOJIOTHUHM, XUMHUYECKOM TEXHOJOTUM W KOMIBIOTEPHOW TEXHHMKH C
OEJbIO CO3JJaHUsSA HOBBIX pa3pa60T01<, Pa3sBUTHA U OINTUMAJIBHOTO MCIIOJIB30BaHUA IIPOLICCCOB, B
KOTOPBIX KaTaIUTUYECKUE PEaKLIUU UTPatoT (PyHIaMEHTAIbHYIO U HE3aMEHUMYIO POJIb.

JIro00i1 OMOTEXHOJIOT JOJKEH CTPEMUThCS K JOCTHKEHHMIO TECHOIO KOOHNEPHUPOBAaHUS CO
CriequaJIMCTaMu  JOPyrux CMEKHBIX (6HH3KI/IX) JUCHUIIIIMH, TaKHX, KaK MCEIUIIMHA, IIHUIIEBasA
HOPOMBIIIJICHHOCTh, (DapMaleBTUKAa U XHMHYECKas WHAYCTpHUS, 3allWTa OKpYyXKaloIled cpelasl U
IpoIecChl MepepadOTKU MPOAYKTOB, PEACTABISIOMNX OO0 OTX0/IbI PA3TMYHBIX IPOU3BOCTB.

['maBHasg mpuuYMHa YCIIEXOB OMOTEXHOJOTHHM KpPOETCS B Pa3UTENbHBIX ycHeXax U OBICTpOM
nporpecce MOJEKYISIpHOW OHOJIOIMH, B YAaCTHOCTU B Pa3pabOTKE TEXHOJIOIMH PEKOMOMHAHTHBIX
mosiekysn JIHK. C mnoMompro 3TOM TEXHOJIOTMM OKa3ajloCh BO3MOXKHBIM HEMOCPEICTBEHHO
MaHHUITYJIUPOBATh C HACICACTBCHHBLIM MATCpHUAJIOM KIICTOK, IMOJIydas HOBBIC COUYCTAHUSA ITOJIC3HBIX
IIPU3HAKOB U CIIOCOOHOCTEH. BO3MOXKHOCTH 3TUX TEXHUYECKUX MPUEMOB, KOTOPHIE BIEPBbIE ObLIN
pa3paboTaHbl B Ja0OpaTOpPUSX, BCKOPE OKA3aJIMCh BIIOJHE MPHUEMIIEMBIMH B TMPOMBIILIEHHBIX
ycnoBusax. OHAKO, HECMOTpPsSl Ha OIpEAEICHHbIE, a NOPOM M BEChbMa 3HAYUTEJbHBIE BBITOJBI,
KOTOPBIC HECCT TCXHOJIOTIUA peKOMGI/IHaHTHBIX MOJICKYJI, IIOCTOAHHO CJCAYCT Y4YUTLIBATH
BO3MOJKXHBIC OITACHOCTH, CBA3AHHBIC C BMCIIATCIILCTBOM YCJIOBCKA B IPUPOAY.
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B macrosimiee Bpems pa3BUTHE OHMOTEXHOJOTHMH  OCYIIECTBISETCS CO CKOPOCTBIO,
HAIIOMMHAIONIEH TaKOBYIO MPU CTAHOBJICHUHM MUKPOXJIEKTPOHHOHN MPOMBIIUIEHHOCTH B CEpeIuHE
70-x TOOB.

Hu nns xoro yxe He SIBISIETCSI CEKPETOM, YTO MCKOMAeMoe TOIUIMBO (XOTS M 10ObIBaeMoe B
HacTosIIee BpeMsi ¢ OONBIIUM H30BITKOM), a TaKKe IPYrHe HE BOCIHOJHSEMBIE PECypChbl, B OJUH
IIPEKPACHBIM JIeHb CTAHYT KpalHE OTrpaHUYEHHBbIMHU. [ COBEpPIIEHHO €CTECTBEHHO, YTO JIaHHOE
0OCTOSITENICTBO YK€ ceiuac 3acTaBliieT MCKATh HOBBIE, OOJiee JIEIIeBbIC M JIYYIIe COXpaHseMble
WUCTOYHUKHU DHEPTUH U MTUTAHUS, KOTOPBIE MOTJIA OBl BOCIIONHITHCS OMOTEXHOIOTUYECKUM TTyTeM. B
ATOHM CUTYyalluu CTPAHbI C KIMMATOM, TIO3BOJISIFOILIUM €KETO/THO MPOU3BOJUTH OOJIBINE KOJTHIECTBA
O6uomMaccel, OyAyT HaXOIUTHCS B 0oJiee BBITOJIHBIX YCIOBHSIX IO CPaBHEHHIO CO CTpPaHaMU C MEHEe
OJIaronpusATHBIMU KIMMATHUYECKUMHU yCIOBUSMH. B uacTHocTH, Tpomuueckue o0JacTh 3€MHOTO
nrapa B 3TOM OTHOILIIEHUU UMEIOT CYIIECTBEHHOE MPEUMYIIECTBO HAJl IPYTUMU PErHOHAMHU.

Crnenyroumm (pakTopoM, CHOCOOCTBYIOUIMM POCTY HMHTEpeca K OMOTEXHOJOTHH, SBISETCS
COBPEMEHHBIN MHPOBOM CHaJ B XUMHUYECKUX M HWHXKEHEPHBIX HAMPABJICHHSIX, OOYCIOBIICHHBIN
YaCTUYHBIM MCTOLIEHUEM UCTOYHUKOB SHEPruu. B cuily 3Toro 6MOTEXHOIOIHS pacCMaTpUBAaeTCs B
KayeCTBE OJIHOTO U3 BAKHEUIIMX CPEACTB peCcTUMYJSLUU (OOHOBIIEHHS) SKOHOMHMKU HA OCHOBE
HOBBIX METOJIOB, HOBOW TEXHOJOTMM M HOBBIX CBIPbEBBIX MarepuanoB. dakTuyecku,
uHAycTpuaidbHbld OyM 1950-x u 1960-x rogoB OblT 00yCIOBIIEH JAeUIeBOM He(PThIO, TaK ke Kak
ycrexu B UHGOPMAlMOHHOW TexHojoruu oOycimoBwid B 1970-x u 1980-x romax pas3BuTHe
MUKpO3JeKTpoHUKU. 1 ecTh ocHoBaHMs monarath, 4To 2000-€ roasl CTaHYT PO OMOTEXHOIOTHH.
Bo BcakoMm cnmyudae, B MHpe OTMEYaeTcsl CYIIECTBEHHBIA IMOABEM HCCIEIOBAaHUI B 00IacTH
MOJIEKYJISIPHOM OMOJIOTHH, BOSHUKHOBEHHE HOBBIX OMOTEXHOJIOTMYECKUX KOMIIAHUH, yBEIMUEHUE
VUHBECTUIMI B OWOTEXHOJOTMYECKHE OTpaciyd MNPOMBIIUIEHHOCTH (KaK HalMOHAJIbHBIMU
KOMITAHHMSIMH, TaK U OTACIbHBIMU JIMIIAMH), @ TAKKE POCT (PyHIAMEHTAIbHBIX 3HAHUH, YBEIMUCHUE
KOJIMYECTBA UICTOYHUKOB HH(POPMAIIMH U CPEJCTB HH(POPMATUKH.

MHorrue OMOTEXHOJIOIMYECKHE IPOLECChl MOTYT paccMaTpuBaThCsi KaK HMMEIOIINE TpH
TJIABHBIX CTEP>KHEBBIX KOMIIOHEHTA: MIEpBasi YaCTh COCTOUT B MOJTYYSHHH HanOoJee ONTHMAalbHBIX
KaTaJn3aTopoB CHEMU(UIECKHX TPOIECCOB, BTOpas YacTh CBOJIUTCS K OOECIEYEHHIO IO
BO3MOXXHOCTH ONTUMANbHBIX YCIOBUH I OCYIIECTBIEHUS TpeOyeMoro KaTaJuTHYeCKOTO
Ipolecca U TPEThsl — CBSI3aHa C OTACICHUEM M OYMCTKOHM LENEBOro MPOAYKTa WA MPOAYKTOB U3
(hepMEeHTAITMOHHON CMECH.

B OGonpmHCcTBE ciiydaeB HauOoisiee 3¢GGEKTUBHOM, CTAOMIBHON W yaA00HON (QopMou mis
KaTajan3a OMOTEXHOJOTHYECKHUX IPOLIECCOB SBIISAIOTCS II€JIbHbIE OPraHU3MbI, BCIIEJICTBUE YEro B
OMOTEXHOJOTHH IIUPOKO MCIONb3YIOTCS MHUKpoOHonoruueckue mnpouecchl. KoHeuHo, 3TO He
MCKJIIOYAET HUCIOJIb30BAaHUE W BBICHIMX OpPraHU3MOB (B YaCTHOCTHU, KYJIbTYpP PACTUTEIbHBIX U
JKUBOTHBIX KIIETOK), KOTOpbIE, HECOMHEHHO, B OyayiieM OyayT Wrpatb BaXXHYI pOJIb B
OMOTEXHOIOTHH.

Mukpoopranu3mbl 00J1aAal0T OTPOMHBIM T€HETHYECKUM MyJIoM ((POHIOM), MO3BOJISIFOIINM
UM OCYHIECTBJISATh MPAKTUYECKH HEOTPAaHWYEHHYI0 OMOCHUHTETUYECKYIO JIeATEIbHOCTh U MOTEHIINAT
nerpagaund. Kpome TOoro, MUKpoopranu3MaM MpUCYL] UCKIOYUTENBHO OBICTPBIM POCT, CKOPOCTb
KOTOPOTO HAMHOT'O IPEBBINIAET CKOPOCTh POCTA BBICHIMX OPraHU3MOB (PAaCTEHUU U KUBOTHBIX).
VYKkazaHHOE CBOMCTBO MO3BOJIAET 3a KOPOTKHU MPOMEKYTOK BPEMEHHM OCYIECTBUTH CHUHTE3
O0JIBIINX KOJMYECTB, TPeOyeMOoro MpoAyKTa B CTPOro KOHTposupyembix ul091 ycnoBusx.

CyI1ecTBeHHBIM MOMEHTOM TIEPBOTO KOMIIOHEHTa OWOTEXHOJIOTUH SIBIISETCS CEJICKIUS U
yIay4lIeHne 00BbEeKTa C MOMOUIbIO PA3IUYHBIX I'€HETHUYECKUX METOJIOB, a B IOCIETHEE BpeMs C
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UCIIOJIb30BaHUEM BBICOKOI((PEKTUBHBIX NPUEMOB MOJICKYJISPHOW OHOJOTHH, KOTOPBIC, KaK YwkKe
YIIOMHHAJIOCh, CIIOCOOHBI 00€CIICYUTh KOHCTPYHPOBAHHE OPTAaHU3MOB ¢ HOBBIMH OMOXHMHYCCKUMU
BO3MOYKHOCTSIMH.

Bo wMHOrmx ciydasx KaTajau3aTop HCIOJIb3yeTCs B H30JMPOBaHHOW (opMe B BHIE
OYMIICHHOTO (epMeHTa, Ui TOJIYYCHHS KOTOPOrO B HACTOSIIEe BpeMs pa3paboTaHbI
3¢ (eKTHBHBIE METOBI BBIICICHHS H OYUCTKH, & TAK)KE METOJIbI CTA0MIIH3AIIHH.

BTopoli KOMIOHEHT OMOTEXHOJOTHH CBSI3aH C M3TOTOBJICHHEM CHCTEM, O0OCCIICUMBAIOIIUX
ONTUMANbHOE (DYHKIIMOHUPOBAHUE OPraHU3MOB-TIPONYIICHTOB WM 4YUCTHIX (hepmeHToB. Croma
OTHOCSITCSl CHEIUAIBHBIC 3HAHUS O XHMHH IPOIECCOB, a TAKXKE CBEICHUS 00 WHXEHEPHOM
o0ecreYeHHH KOHCTPYHUPOBAHUS U U3TOTOBJICHUS STHX CUCTEM.

HaxoHern, TpeTwii KOMIIOHEHT MpPEICTaBISCT COO0Oil JOBOJBHO CJIOXHYIO W JOPOTYIO
npoueaypy OMOTEeXHOJIOTHUYECKOTO Mpollecca — BBIJCIICHUE U OYUCTKY IEIEBOro MpPOAyKTa. DTOT
KOMIIOHEHT CYILIECTBEHHO YBEIMYMBAET CTOMMOCThH BCErO MpOoLecca U MOXKET cOCTaBiaATh 10 70%
CTOMMOCTH T'OTOBOTO KOMMEPYECKOT0 Iperapara.

MHOro3TanHocTh ~ OMOTEXHOJOTHYECKUX  TPOIECCOB  OMPEACNsAeT  HEOOXOIUMOCTh
MIPHUBJICYCHHSI K WX OCYIISCTBICHHUIO CIICIIHAIUCTOB CAMOTO PA3JIMYHOTO MPOQPUIS: TEHETUKOB U
MOJICKYJISIPHBIX OMOJIOTOB, ONOXUMHUKOB, BUPYCOJIOTOB, MUKPOOHOJIOTOB M KJIETOYHBIX (DU3HOJIOTOB,
WH)XEHEPOB-TEXHOJIOTOB, KOHCTPYKTOPOB OMOTEXHOJIOTUYECKOTO O0OPY/IOBAHMS U T. TI.

Cka3zaHHOe MO3BOJIIET YTBEP)KIAaTh, YTO YUCTHIX CHEIUAINCTOB-OMOTEXHOJIIOTOB B MPUPOIE
HE CYIIIECTBYET, JIa TAKOTO CIICIUAIUCTA HENb3s ce0e U mpeacTaBuTh. [103TOMy B OMOTEXHOIOTHHU C
paBHBIM yCIEXOM pabOTalOT M MHUKPOOMONOTH, M TEHETHKH, U OHMOXMUMHKH, W KIETOYHBIE U
TeHETUYECKUE HHXKEHEPhI, U KOHCTPYKTOPHI, U T.J. U T.I., OT JAEATEIHbHOCTH KOTOPBIX 3aBUCHUT
Iporpecc M ycrex JaHHo# orpaciu. OpHako HE0OXOIUMO OTAaBaTh ceOe OTYET B TOM, YTO Ha
pa3BUTHE OMOTEXHOJIOTHH CYIIECTBEHHOE BIIMSIHHEC MOTYT OKAa3bIBaTh JIEATEIBHOCTH Pa3TUIHBIX
MOJINTHYECKUX 1 DKOHOMHYECKUX CHIL.

B wmenunune, ¢dapmalneBTHUECKON TEXHOJOTHH, BETEPUHAPUM M KOCMETOJIOTHH YyXKe
A0CTAaTOYHO IIHWPOKO NPHUMECHAIOTCA MPOAYKTBI OHMOTEXHOIOTHUECKOTO MMPOU3BOACTBA: (pepMeHTI)I
MHUKpPOOHOJIIOTUYECKOTO  CHHTE3a, MOHOKJIOHAIbHBIE ~aHTUTENa, AaHTHOUOTHKH, CTEPOUIHBIE
npenaparsl, nojgucaxapuiabl, pekomOuHantHeie JJHK, Ouomonmmepsi, nUMUABI, MOJUCAXApPUIIBI,
YeNOBEUYeCKHU HHTEPPEPOH, pa3InuHbIe OSIKOBBIE MPEnapaThkl.

[IpeumymiecTBa OMOTEXHOJIOIMUYECKOTO CHOCO0A MPOU3BOACTBA IMONYYEHHs] MPOAYKTOB C
3a/IaHHBIMHU CBOWMCTBAMHU:

- crneurd(UYHOCTh MOJY4aeMbIX IPOJYKTOB;

- JIETKOCTb KOHTPOJISI TEXHOJIOIMYECKOTO MpOoLiecca;

- paboTa mpH HU3KUX TeMmIleparypax M 0€3 y4yacTHsl arpecCUBHBIX XHMHUYECKUX CpEl,
TOKCHUYECKHUX PAaCTBOpUTENEH U Ap.;

- IMPOCTOTA BBIACICHUS LNCIICBBIX IMTPOAYKTOB,

- JIOCTYHHOCTb M JICIIEBU3HA UCXOJIHOTO CHIPbS;

- €ro BBICOKas PENMPOIYKTHBHAS CIOCOOHOCTh, UTO TO3BOJSIET 3a KOPOTKOE BpeMsi OBICTPO
HapalBaTh HEOOXOAMMOE KOJINYECTBO OMOMACCHI;

- COBMECTHMMOCTb C OKPY’KAIOLIEH Cpeaou U ap.

HpOHIJ'IO HC TaK 1 MHOI'O Bp€MCHHU C TEX IOP, KOrga ObLIH OCYIICCTBJICHBI IICPBBIC SKCIICPUMECHTEI

0 peKOMOMHAIUM IasMUIHbIX Monekyn JIHK, npunamiexanmx pasiudHbIX BUAaM OaKTEpHIA.
Ot pabOThl MPUHATO CYUTATh HAYAIOM PA3BUTHUS I€HETUYECKON MHXKEHEpUHU «invitro». CyTb 3THX
paboT COCTOMT B NPUMEHEHUH CIEUUAIBHBIX (EPMEHTOB — PECTPUKTA3 JUIA BBIICICHUS U3
xpomocoM HeoOxoauMbIx ¢parmenToB JIHK (reHoB) u nurassl i CIIMBaHUS 3TUX (ParMEHTOB B
OOIIMI PETUTMKOH, TO €CTh aBTOHOMHO peIutiiupyromyocs Mmonexyny JJHK.
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brnarogapss MHOTOYMCIICHHBIM pa0oTaM B 00JIACTH MOJEKYJISIPHOW OHWOJIOTHM U TCHETUKU
ObLIa TOKa3aHbl BO3MOXKHOCTh CO3JaHHUsI PEKOMOMHAHTHBIX MOJIEKYJI ¢ UCTIOJIB30BAaHUEM HCXOTHBIX
mouekyn JIHK u3 pa3nudHbIx BUIOB U IITAMMOB OaKTEpHH, MX JKM3HECITOCOOHOCTh, CTAOMIIBHOCTD,
(GYHKIMOHUPOBAHUE.

ITon pexomObunantaeiMu JIHK mnonumatror JIHK oOpazoBanHble MyTeM O0OBbEIMHECHHS

«invitro» aByx u 6onee ¢pparmentoB [IHK, BeigeneHHBIX U3 JTIOOBIX MUCTOYHHMKOB. Kilo4eBBIMH B
3TOM OmpeeNeHIH ABIsI0TCs ciaoBa «pparment JJHK» n «obpeaunenue invitro», 4To yKa3bIBaeT
Ha CYLIHOCTb I'€HETUYECKOW MHKEHEPUU U Ha €€ OTJIMYUE OT BCEX OCTAIbHBIX METOJOB MOJYyYEHUS
THOpPHUIHBIX (MM XUMEPHBIX) OPraHW3MOB, TaKMX KaK FeHeTHYecKasl CEeNEeKIHs, SMOpUOHaIbHAs
UH)KEHepus U T.J.

Takum cnocoOom 6butn monyudeHbl pekomOuHaHTHble JIHK, oGecneunBaroniue mpoayKIuo
rOpMOHa POCTa 4eloBeKka ¢ momounsio kietok E. coli u yenoBedeckoro uHTepdepoHa TOXKE C
HOMOIIBIO KJIETOK E .coli ¥ IpoXIKeBBIX KIIETOK.

beu1 monydeH Takke psAa OMOJIOTMYECKM AaKTUBHBIX THOpuAHBIX Twiazmun u3 E. coli
Sthaphylococcusaureus. brmaromapst 5ToMy HamaKeH BBITYCK HEKOTOPBIX TOPMOHOB YeEIIOBEKa,
MOJTy4aeMbIX OMOTEXHOIOTUYECKUM CIIOCOOOM.

Pemaronym marom B MCTOPUM Pa3BUTUSI T€HETUYECKOW MH)KEHEPUU ObLI 3Tall, CBSI3aHHBIN C
HEePexo70M K KIOHHUPOBAaHHIO M 3KCIIPECCUM TE€HOB JKMBOTHBIX M YEIOBEKa B OaKTepUaJIbHBIX
kierkax. K ceropnsiHemy nHIO onucaHo nonaydeHue muHorux rubpuansix JHK, comeprkammx
I'€HbI 3YKapuOTOB U MJIa3MU/Ibl IPOKAPHOTOB B KaYECTBE BEKTOPOB (MHCYJINH, MHTEP(EPOH, TOPMOH
pocra u 11p.)

[TepBoii paboToit Ha 3TOM 3Tarne pa3BUTHUs FeHHON MHKeHepuH OblIH paboThl rpymisl boiiepa
[0 CO3JaHHI0 TOPMOHa pocTa — coMarocTaThHa. J[nsi 3TOro reHsl 4YeIoBEKa KIOHUPYIOT B
MHUKpPOOPraHU3Mbl, HalpuMep, A HoiaydeHus comartorponHoro ropmona (CTI') uenmoBeka
UCTIONB3YIOT Omomaccy Oaktepuit Escherichiacoli, congepxamniux pekoMOMHAHTHYIO IIa3MHIY C
reHoM CTI yenoseka.

KpynHeimmm JOCTH)KEHHEM OMOTEXHOJOIMHM B OOJIACTM T€HHOW HWHXKEHEpUH SBISETCS
pa3paboTka 3 (GEKTUBHBIX METOJIOB MPOM3BOJICTBA UEIOBEUECKOro MHTepdepoHa. B pesynprare
B3BICKAHUW OBbUIM TMONy4YeHBl Oo-UHTEpPepoH (peadepoH), - u y-uHTEPPEPOHBI, MPOUHCYIUH
yeJoBeKa — THOpUAHBIA Oenok [-ramakro3ujasa (MPOUMHCYIMH Mpeularaercst sl MOJTy4eHUs
JeKapCTBEHHbIX (OpM HMHCYNMHA). DTO BCE CTAlO BO3MOXHBIM Ojarojapst TEXHOJIOTHU
TeHETUYECKOE MEPECTPOMKE B OMBITAX «iNVitroy.

C nomorpto 6akTepuil ObUTH MOTYYEHBI C BBICOKMM BBIXOZOM HEKOTOPBIE OENKK — MPOIAYKTHI
TeHOB MBOTHBIX M MX BUpycoB. Tak, Obumn co3manbsl mrtammsel E. coli, y xotopeix 20 % Bcero
KJIETOYHOTO O€eJIKa COCTaBIISJIM KOPOBUI aHTUTE€H BHpyca renatuta B, ropMoH pocra yenoBeka wiu
TJ1aBHBIA KAllCHIHBIA AHTUTEH BUpYCa SIIypa.

B HEKOTOpBIX cioy4yasXx MOBBICUTH BBIXOJ OEJIKOB MOXHO, MPUMEHSS HE CcojepKalue
poTeas3bl MyTaHThl. Tak, MpH BbIPAOOTKE MPOUHCYIINHA, PEAILICCTBEHHUKA HHCYINHA, HEKOTOpast
3alUTa OT MpoTea3 00eCIeynBaeTCsl TeM, YTO MOJHUIENTHI CEKPETUPYETCs B MEPUIIIa3MaTHYECKOE
IPOCTPAHCTBO Y KJIeTOUHOM cTeHKH E. coli. Bpems momyku3HUNponHCyaIMHa B KJIETKE 2 MUHYTHI, a
B [IEPUILJIA3MAaTUYECKOM IIPOCTpAHCTBE — 20 MUHYT.

UHCYNWH, BBIIEICHHBIM M3 MOKETYTOYHON >Kele3bl CBUHEH W KOPOB, OTIWYAIOTCS TI0
aMHHOKHUCIIOTHOMY COCTaBy OT MHCYJIMHA Y€IOBEKa: y KOPOBHI — 110 3 aMUHOKHUCIOTaM, Y CBUHEH —
o 1. Oto oOycnoBnuBaeT mo6ouHbie FGHEKTHI TPU TPUMEHEHUN

[Tpumenss texunonoruto pekomomHanTHRIX JIHK B mpounsBoncTBe nHCYnHMHA:
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- Ha [ aTane BOCCO3/1al0T aMMHOKUCIIOTHYIO nociienoBatebHOCTh JJHK nHCynuHa yenoseka,
pa3AesibHO CUHTE3UPYsI TeHbl ero A- u B-1ienei;

- Ha Il »Tame kaXkaplii U3 TEHOB BCTPAMBAIOT B T€H B-raiakTo3uAa3bl IIa3MUI;

- ga III srane mnasmuasl BBOOAT B KiieTku E.coli.

[Tockonpky OakTepuu pacTAT Ha Cpele C TalakTo30d, a He C TJIIOKO30i, TO B HHUX
UHAYLHUPYETCsl CHUHTe3 [-TrajakTo3ujasbl, U BMecTe ¢ Hell A- u B-meneit mucynmuna. Ilocne
BBIJICJICHUS] U OYMCTKU CHHTE3MPOBAHHBIA TaKUM 00pa3oM MHCYJIHH He coaepxutr O6enkoB E.coli,
HH/I0TOKCUHOB U IUPOTEHHBIX BEILECTB, HE OTJIMYAETCS OT YEJIOBEYECKOT0 MHCYIMHA U IPOSBISAET
MOJIHYIO OMOJIOTUYECKYIO aKTHBHOCTD.

Ananornuyno ¢ nomoimipio E.coli momy4aroT mpouHCYIWH, KOTOPBIA IOCHE paclerieHHs
TPUIICUHOM H [-KapOOKCHUIIETITUAA30M MEPEXOAUT B HATUBHBIA UHCYIIHH.

baktepun Bacillus B ormuune ot E.coli crnocoOHBI 3KCKPETHPOBATHIPOUHCYIMH B
KYJIbTYPaJbHYIO JKUAKOCThb. BbineneHHbId B cpeay Oenok OOBIYHO TMPOLIE OYMINATh, YEM
BHYTPHUKJIECTOYHBIH. TIOMUMO 3TOTO, UCHOJIb30BaHUE mTaMMOB Bacillus nmeer TO mpenmymiectso,
YTO OHU HE 00PA3YIOT SHJOTOKCHHOB.

HutepadgepoHbl— 3T0 Tpynmna OENKOB, OTKPBITBIX B XOJ€ H3YYEHHUS  BEUIECTB,

BbIpa0aThIBAEMBIX KJIETKAMH, 3apa)KCHHBIMU BUpycamu. OHM MHIYIHUPYIOT Kak JIOKAIbHBIC, TaK M
CHCTEMHbIE aHTUBUPYCHBIE PEAKLIUU B APYrux KieTkax. Kpome Toro, nutephepoHs! o01agaroT emie
JIByMsl Ba)XHBIMHM CBOMCTBaMU: a) MOJABIIAIOT NPOJU(EpaliIo KIETOK (SBISIOTCS MOTEHIHAIBHO
IPOTHBOOITYXOJIEBBIM CPEJICTBOM); ©) MOIYIUPYIOT HMMMYHHYIO cucTteMy. Kiaccuduuupyror
UHTEPHEPOHBI HA TPYIIIBI

1. o-unTepdepoHs! (elKouUTapHbIE);

2. B-untepdepons! (MHTEphepoHs! HUOPOOIACTOB);

3. y-uaTepdepoHbl (MMMYHHBIE HIH T-TuMpoUUTapHBIE).

Panee uHTEpEpOHBI MOTYYanN U3 JECHKOIMUTOB KPOBU YEIOBEKA, MMO3TOMY OBUIH JIOPOTH U

MaJIOJIOCTYIIHBI H3-32 HEOOJIBLIOro MoirydaeMoro kosndectBa. Celiyac mHTep(EepOHB! MOTYYaloT,
BKJIIOYas €ro T'eH B IJIa3MUJbI, 3aTeM KIOHHpPYS uXx B kieTku E. coli (a- u y-uHTEepdepoHsl) mim
NpOsXKeBble KIIeTKHU (B-uHTEpdEpOoHBI).

['opMOH pocra yengoBeka — 3TO OENOK, KOTOpBIH 00pa3yeTcs M CEKpeTHpyeTcst B KPOBb

nepeaneit goneit runoduza. OH HeoOXoauM st pocTa Koctei. Ero HemoctaTok MPUBOIUT K
KapJIUKOBOCTHU. /[0 HETaBHEr0 BPEMEHHM €0 MOJIyJaJId TOJBKO U3 TPYITHOI'O MaTepHalia, 4TO UMEET
cBoM orpanuueHusi. bnarogaps texHonorun pexkomObunantHeix JIHK ¢ ucnons3zoBanue kierok E.
coli cTamo BO3MOMKHBIM HAJaJUTh €r0 MPOU3BOJACTBO B JOCTaTOUYHOM KoynyecTBe. OUHUIIEHHBIN
npenapaTt ropMoHa 13 0akTepuil Mo OMOIOTHYECKOI aKTUBHOCTH MOA00EH TOPMOHY U3 TUHodu3a.

@Depmentsl. [lonyden aktuBatop TKaHeBoro miazmMuHoreHa (ATII), kKoTOpwli akTHUBHpPYET
IUIA3MUHOTEH, KOTOpPBbIM TpaHcpopMupyeTcs B IUIa3MUH, a TMOCIEIHHH — pacTBOpsET
BHyTpUcocyauctele TpemObl. ATII momyyaroT METOJOM BCTPOWKH T'€HOB (TE€XHOJIOTHS
pekoMmOuHaHTHEIX JIHK) B KJI€TKM XKMBOTHBIX OpraHu3MoB. OH 0ojiee CEeNeKTHBEH B OTHOIICHUU
BHYTPUCOCYAMCTBIX TPOMOOB, 4YeM CTpPENTOKMHA3a U CTPENTojeKasza, o0JIaJaeT MEHbIINM
MO0OOYHBIM JIeCTBHEM U ObICTPO (B TEUEHHE HECKOJIBKUX MUHYT) UHAKTUBUPYETCS B MIEUEHHU.

Kpowme Toro, pepMeHTBI COCTABISIOT OCHOBY MHOTUX TECTOB, UCIOJIb3YEMBIX B KJIMHHUUECKOMN
MEJULUHE.

MeTtoabl MOJEKYJISIpHOW TeHETUKH W TexHosoruu pekomOuHaHTHRIX JIHK mnpumensiorcs
TaKKe B OpPEHATaJbHOW  JMArHOCTHKE  HACJEJCTBEHHBIX  OoJe3He (manpumep,

CEpPIIOBUIHOKIIETOYHASI aHEMUSI, 3-TalacCeMus).
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

7.

8.
9.
10.

bnaromapst Texnonoruu pekomOuHaHTHBIX JIHK cTamo BO3MOXHBIM MONTYy4YaTh CTBOJOBBIE
KJIETKM B KOMMEPYECKUX KOJIMYECTBAX

Pasnuynvie sapuanmol 6uoxkoneéepcuy. MUKPOOPraHU3MbBI HMCHONB3YIOTCS U HAa OTICIBHBIX
CTaAusAX CHHTE3a JICKAPCTBEHHBIX BEIIECTB, KOTOPBIA paHEe OCYLIECTBISUICS  IYyTEM
MHOT'OCTYIIEHYAThIX U JOPOrOCTOSIIMX XMMHUYECKHX peakuuii\. Tak, oMuH U3 MITaMMOB XJICOHOM

mwiecenn — Rhizopusarrhizus — Ha  HaYambHOM JTame CHUHTE3a MPOHM3BOJHOTO CTEpOHMIA —
KOPTH30Ha, MOXET THAPOKCHIMPOBATh TporectepoH 1o 11-my mnonoxenuro. I[Ipumenenue
noJ00HON cTpaTernu OMOKOHBEPCHM HApSAy C TPAAMLIHUOHHBIMH XMMUYECKUMH IMPEBPAIICHUAMHI
MO3BOJIMJIO TOJIy4aTh MHOTHE CTEpOHJBI 0oJjiee MPOCTHIMU U JACUICBBIMH CIOCO0AMH Ha OCHOBE
CTEpOJI-COJIEPIKAIIETO PACTUTEIBHOTO ChIPhs. VIMECHHO Oarojapsi 3ToMy METOJy TaKHe CTEpPOUJIbI,
KaK MPEIHU30H, JEKCaMEeTa30H, TECTOCTEPOH, ICTPAINOI MOTYT MPUMEHSTHCS CETOJHS B KIIMHUKE
JOCTAaTOYHOM mupoko. [loyueHre NpeTHU30J0HA M3 THUAPOKOPTHU30HA, THIPOKOPTH30HA U3
KOPTEKCOJIOHA, TpEAHM30HA M3 alerata KOPTH30HA, U3 COpOO03bl COpPOMTa — BOT HEMOJIHBIN
MNEpCUCHb IMPOLECCOB, OCYHICCTBIIACMBIX B HACTOALICC BPCMA B MPOMBIIIICHHBIX macurradax
METOZIOM MHUKPOOHMOJIOTUYECKOW TpaHnchopManun. Tak, Iisd THAPOKCUIUPOBAHHUS CTEPOHUIOB
HCIIOJIB3YIOTCA MHKPOCKOIIMYCCKUC FpI/I6I>I, JJIs1 BOCCTAHOBJICHHA CTCPOUJ0B — MHUKPOOPIraHU3MbI
poma Mycobacterium u T.1. MeTog OHWOKOHBEPCHMM TaKXKe NPUMEHSACTCS IS PaCHIMpPEHHS
HOMEHKJIATYpPbI aHTHOMOTUKOB H JIp. BEIIECTB.
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11.

12.

[TonynsauuonHble actiekTsl OnoTexHomaoruu — [leaypkun H.C., bpunskoB A.B., Mapkenkosa T.B. —
Hoocubupck: - Hayka — 1990 .

Cnenuanbabie KypHanbl: «buotexHonorus», «®Papmamus Kazaxcrana», «®DapmaneBTHUECKUM
OIOJUIETEHBY U Jp.

VI. KonTpoJsbHbIe BONPOCHI (00paTHAs CBA3b):
KakoBbl OCHOBHBIE JJOCTHXKEHHE OMOTEXHOJIOTUU?
W3 kakuX OCHOBHBIX KOMIIOHCHTOB COCTOMT OMOTEXHOJIOTUIECKHI Ipoiiecc?
KakoBbl penMyIiecTBa OMOTEXHOJIOTHYECKOT0 CII0c00a MPOU3BOJICTBA LEJIEBBIX MPOTYKTOB?

Jleknusi Ne 3
I. Tema: 3agauu OuorexHomoruu. OCHOBHBIE HampaBieHus HX pemeHus. CBs3p Mexay
COBEPIICHCTBOBAHUEM OMOTEXHOJIOTMYECKOro MPOU3BOACTBA, MOBBIIICHHEM KauyecTBa MOIy4aeMOin
OPOAYKIMH € OQUIMAIBHON HOPMATHUBHOW JOKYMEHTAIMEH, TapaHTUPYIOUIe KadyecTBO
BbITycKaeMoil mpoaykuuu. ToBapHbie (hOpMBI IIpenapaToB OHOTEXHOIOTHUYECKOTO IIPOU3BOICTBA.
II. Heasb: O3HAKOMUTH CTYACHTOB C OHOTEXHOJOTHYECKUMHM  3aJa4aMH, OCHOBHBIMHU
HaIpaBJIEHUSIMUA UX PEIICHUS], a TAKKE C TOBAPHBIMU (popMaMu IMpenapaToB OMOTEXHOIOTUUEKOTO
MPOU3BOICTBA.
III. Te3ucel Jekumnu:

CaMbIM TJaBHBIM HallpaBJIEHHEM OHOTEXHOJOTMH (OCHOBHOM 3ajaueil) SIBISIETCS BCEMEpHas
UHTEHCU(UKALMS POU3BOJACTBEHHBIX HPOLIECCOB, YTO JOCTHrAeTcs, C OJHOW CTOPOHBHI,
BHE/IDCHHEM HOBBIX BBICOKOIPOAYKTHBHBIX OHMOJIIOTUYECKHX OOBEKTOB (MPOIYLEHTOB), a TaKkKe
HMIMPOKUM IpUMEHEeHHEM 3(D(PEKTUBHBIX TEXHOIOTMYECKUX MPUEMOB (TEXHOJIOTUYECKUX PEXKUMOB).
VYKka3zaHHas 1eNb JOCTUraeTcs moAOOpOM MOAXOJAIIEro ChIpbsi (cyOcTpara Ul BBIpALIMBAHUS
MPOYIIEHTA), pa3pabOTKON HAMIyYIlIel KOHCTPYKIIMU OnopeakTopa (pepMeHTopa), onTuMH3anuen
yCIOBUH KyJIbTUBUPOBAaHUS MpPOAYyLEHTa, oOecrneyeHueM 3((EKTUBHOIO KOHTPOJIL 3a CaMUM
TE€XHOJIOTMYECKUM TPOIIECCOM, a TAaK)K€ YCOBEPIIEHCTBOBAHUEM CIOCOOOB BBIJICTICHUSI M OUUCTKU
LIEJIEBOTO IPOAYKTA.

YenoBeuecTBY HEOOXOIMMO HaydyUThCs 3(PPEKTUBHO U3MEHATHh HACIEICTBEHHYIO IPUPOAY

JKUBBIX OpraHU3MOB, 4TOOBI 00ECeunTh ce0sl 100pOKAYECTBEHHOM MUILEN U ChIPEM U IPU 3TOM
HE MPUBECTH TIJIAHETY K JIKOJIOTHYEeCKOil kartactpode. I[losTomy He ciydailHO TJIaBHOM 3ajadeid
CEJIEKIIIOHEPOB B Hallle BpeMs CTall0 pelieHHe MNpoOjieMbl CO3JaHUS HOBBIX (OPM pacTeHUU,
KUBOTHBIX W MHKPOOPraHU3MOB, XOPOIIO MPHUCIOCOONEHHBIX K HHAYCTPUAIbHBIM CIOcO0aM
NPOM3BOJICTBA,  YCTOMYMBO  MEPEHOCSIIMX  HEOJAronpusTHbIE  yCloBUS,  3(PPEKTHUBHO
UCTIONB3YIONIMX COJHEYHYI0 OJHEPIrUI0 M, YTO OCOOCHHO Ba)KHO, IO3BOJISIOMIMX IOJIy4aTh
OMOJIOTUYECKH YHUCTYIO TMPOJYKLUHUIO 0€3 4Ype3MEepHOro 3arpsa3HeHHs OKpYXKalolled Cpessl.
[TpuHIMNMAIBHO HOBBIMHU TMOJAXOJAMU K PEIIEHUIO 3TOH (QyHIaMEHTaJbHON MPOOJIEMBbI SIBJISETCS
WCTIOJIb30BAHKE B CEJIEKIIMM T€HHOM U KJIETOYHOW MH)KEHEPUH.

OcHoBHblE HampaBjieHHs] OUOTEXHOJOTUU.buomexnonro2usi — 9mMoO  NPOU3BOOCMBO
HeoOX0O0UMbIX  UeloBeKy NpOoOYKmo8 U MAmepuanos ¢ HOMOWBIO JHCUBLIX  OP2AHUIMOS,
KYIbMUBUPYEMBIX KIIeMOK U OUOI02UYECKUX NPOUECCO8.

B03MOXXHOCTH OMOTEXHOJOTMM HEOObIYAaHO BEJIMKH Oylarogapsi TOMY, YTO €€ METOJbI
BBIFO/THEE OOBIYHBIX: OHU UCHOJB3YIOTCS IPU ONTUMANIBHBIX YCIOBUSAX (TEMIEpaType U AaBICHUHN),
0oiiee TMPOU3BOAMTENBHBI, 3KOJOIMYECKHM YHCTBI M HE TpPeOYIOT XHMHUYECKHX pEaKTHBOB,
OTPaBJISAIOLINX CPELYH OP.

I'nagnvivu  HanpaenreHuamu  Ouomexwonro2uu  ABIAIOTCA: 1) TNPOU3BOACTBO C  IOMOIIBIO
MHUKpPOOPTaHU3MOB U KYJbTUBUPYEMBIX JYKapUOTHYECKHX KJIETOK OHOJIOTUYECKH aKTUBHBIX
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coenuHeHUH ((EepPMEHTOB, BUTAMUHOB, TOPMOHAIBHBIX MPENapaToB), JIEKApPCTBEHHBIX MPENapaToB
(aHTHUOMOTHKOB, BAaKIIMH, CHIBOPOTOK, BBICOKOCHEHU(UYHBIX AHTUTEN MU Jp.), a TaKXKe OENKOB,
AMUHOKHCJIOT, MCIOJb3yEMbIX B KauyeCTBE KOPMOBBIX J00aBOK; 2) MpUMEHEHHE OHOIOrHYeCKUX
MeTOJI0B OOpbOBI C 3arpsi3HEHUEM OKpYsKaroleil cpebl (OMosornyeckas O4YMCTKAa CTOYHBIX BOJI,
3arpsI3HCHUH MOYBBI U T. W.) W JUJIS 3alIUTHI PAaCTCHUH OT BpeaMTeNied W OoJe3He; 3) co3laHue
HOBBIX IOJIE3HBIX IITAMMOB MHUKPOOPTraHU3MOB, COPTOB PACTEHUM, MOPOJ >KHUBOTHBIX M T. II.
OcHoBHbIE HanpaBJieHUs1 pa3Butus buorexnonornu:

1. Tlouck HOBBIX M COBEPLICHCTBOBAHHME HM3BECTHBIX IPOLIECCOB OMOCHHTE3a M OHOJErpajaliuu
(mepepaboTKa OTXOJIOB).

2. TloMCK DKOJIOTHYECKHM YHCTBIX METOJOB MOJYYCHHUS YIIEPOACOACPIKALICTO CBIPhS  JUIS
XUMHYECKOHN MPOMBIIIJICHHOCTH.

3. Tlouck HOBBIX METOJIOB OMOTEXHOJOTMUECKOM NepepaboTKU U OYMCTKU IPOTYKTOB.

4. CoBeplIeHCTBOBAaHHUE POU3BOACTBA MPOAYKTOB OBITOBOM XMMHHU (KJIEU, KPACUTEINH, TyLIUCTbIE
BEIIIECTBA, BOJIOKHA, [1JIACTMACChI, [TOJUMEpPHI U JIp.).

5. Co3pnaHue HOBBIX HCTOYHHUKOB SHEPTHUH.

6. CoBepLICHCTBOBAaHWE  IPOU3BOACTBA  HKOJOTMYECKM  YHCTBIX M 3alUIIEHHBIX  OT
MHUKPOOPTaHU3MOB IMUIIEBHIX TPOJTYKTOB U HAITUTKOB.

7. BHeapeHune OGMOTEXHOJOIMYECKUX CIIOCOOOB B MPOU3BOJCTBO (papMaleBTUYECKUX MPENapaToB,
MEIMKaMEHTOB U MPEIMETOB JJIsi METUIIMHCKOTO ¥ CAHUTAPHO-TUTHEHUYECKOTO IPUMEHEHHSL.

8. Hob6blua u nepepaboTKa MUHEPAIBbHOTO ChIPhs, BHEAPEHHE OMOTEXHOJOTMYECKUX CHOCOOOB
NOJTy4YeHUs (BBIACIICHNS) YUCTHIX METAIUIOB U3 PY/I.

9. BHeapeHue 6MOTEXHOJOTHMUECKUX CIIOCOOOB 110 KOHTPOJIIO 32 OKpYXKaroIleil cpesioi.

Bce »TH mporecchl BO3MOXHBI JIMIIb TIPH  yYaCTUH KaTaJM3aTOPOB, POJIb KOTOPBIX
BBITOJIHAIOT TPHUPOJHBIE (HEPMEHThl MM HCKYCCTCBEHHO BBOJIUMBIE CHEIMaJIbHBIE JT00AaBKH
(peakTuBbl).

CBs3b MEXJly COBEPUICHCTBOBAHHEM OHMOTEXHOJIOTMYECKOro MPOM3BOJCTBA, MOBBIINICHHUEM
KayecTBa  IOJy4yaeMOW  MpPOAYKUUMH €  OQUIUAIBHOM  HOPMAaTHUBHOM  JIOKYMEHTAalHEH,
rapaHTUPYIOLIeH KauyecTBO BBITYCKAaEMOMl MPOIYKIMH, a TAaKKe TOBAapHBIE (OPMBI IpernapaToB
OMOTEXHOJOTHYECKOTO MPOU3BOJICTBA MOXKET OBITh paccMOTpeHa Ha TpuMmepe (EepMEHTOB,
MOJIy4aeMbIX OMOTEXHOJIOTUYECKUM ITyTEM.

®epMeHTHI BXOJST B COCTaB BCEX KIJIETOK M TKaHEH JKMBBIX OPTaHU3MOB MU PETryIUPYIOT
TEYEHHUE IPOLIECCOB, JIEKAIIUX B OCHOBE >KU3HEACATENbHOCTH OpraHmi3Ma. Pa3zHooOpasue 3THX
IIPOLIECCOB CBUJIETEILCTBYET O CYIIECTBOBAHMHU OOJBIIOIO KoiuyecTBa pepMeHTOB. B HacTosmee
BpeMs omnucaHo okosio 3000 ¢gepmentoB, mpumepHo 100 U3 HUX MOJTyYEHBI B KPUCTATUIMUECKOM
Buze. [IpoMBIIIICHHOCTh BBITyCKaeT CBbIIe S0 WHAMBHIYaTbHBIX (DEPMEHTOB M BIBOE OOJIBIIE
(epMEHTHBIX TpenapaToB, MPEACTABIAIONIMX COOOM CMeCH, CcoJepKallue KpoMe [eJIeBOro
MPOJIYKTA - 3HAUYUTEIFHOE KOJIIMYECTBO OJIM3KHUX 110 (PU3UKO-XMMHUYECKIM CBOMCTBaM OEJIKOB.

Kak u Bce 6enku, (hepMEHTHI SBIAIOTCA BBHICOKOMOJIEKYISIpHBIMU coeanHeHusimu ot 10 000
1o 1000 000. O o0mamar0T MaJOCTOWKON CTPYKTYpPOH, BeCbMa YyBCTBUTEILHBI K U3MEHEHUSIM
pH cpensl u temnepatypsl. s kaxaoro (epmMeHTa CyIIecTBYeT CBOM onTHMyM 3HaueHus pH
cpenpl. OtkimoHenue pH cpenbl B Ty WIM HHYIO CTOPOHY BEIET K CHIDKEHHIO CKOPOCTH
depMeHTaTUBHON peakuuu. ONTUMaIbHOE 3HaUeHHE TeMIEepaTyphl Uil OOJIBIINHCTBA (HEPMEHTOB —
+20 - +40°C. Iloseimenne TemmepaTypsl mo 40-50°C, kak mpaBHIO, NMPUBOANT K MaAEHHIO
(epMeHTaTUBHOW aKTUBHOCTH U J1aXKe K MOJIHOW JIeHaTypaluu Oenka.

B cooTBercTBUM C COBpeMEHHOH Kiaccudukanuei Bce PEepMEHTHI JIeiiT Ha 6 OCHOBHBIX
KJIACCOB T10 TUITY KaTaIU3UPyEMON UMH PEaKIHH:

1. OxcuaopeayKTassl; 4. JInazsr;
2. Tpancdepassr; 5. N3omepassr;
3. M'mapomnassr, 6. Jlurasel (CUHTETA3HI).
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bonpiias 4acte BBIMYCKAa€MBIX B MPOMBIINUICHHOCTH (EPMEHTOB, B TOM YHUCIE U IJIA
3/1paBOOXPAaHEHUs, OTHOCUTCA K KJIACCy TUAPOJIA3.

[TockonbKy TpyAHO MOJIYYUTh (PEPMEHTHI B FOMOIC€HHOM COCTOSIHMM, a CYLIECTBYIOIIKE
npenaparhl CoAep)kKaT, KpOME OCHOBHOTO, U COMYTCTBYIOIIME (EPMEHTHI, TO BBHITYCKaeMbIE B
MPOMBINIIEHHOCTH (P€PMEHTHI KJIaCCU(PUIUPYIOT IO OCHOBHOMY, IIpe0biiajaronieMy KOMIOHEHTHI:

- aMUJIOJIUTHYECKHUE; - LIEJUTIOJIO30JIUTUYECKUE;
- TUTIOJUTHYECKUE; - IPOTEOIUTUYECKUE U JIP.

Haubonee  pasButa  (depmeHTtatuBHas  npombinuieHHOCTh B CIIA,  SAnonwuw,
BenukoOpurtanuu, I'epmanuu, lanuu, Hunepnannax, ®pannuu, Poccun.

[To 5KOHOMHUYECKHM M TEXHOJOTHYECKHUM COOOPAKEHHUSM MOIYy4aTh (PEPMEHTHI C TIOMOIIBIO
MHUKpPOOPTraHU3MOB 0o0Jie€ BBITOJIHO, YE€M U3 PACTUTENbHBIX W XUBOTHBIX KJIETOK. MHKpOOHBIE
KJICTKH coJepXaT wuiau mpoayiupyor Oonee 2000 ¢epMEeHTOB, KOTOpbIE KaTalUu3UPYIOT
OMOXMMHYECKHE pEaKIUH, CBs3aHHbIE C pOCTOM, JbIXaHHEM U O00pa3oBaHHEM MPOAYKTOB.
KynbTypsl MUKpPOOPTaHU3MOB CIIOCOOHBI BBIpAa0ATHIBATH OOJIBIIOE KOJHMUYECTBO (EPMEHTOB 3a
KOPOTKOE€ BpeMs C HCIOJIb30BAaHHEM JCIIEBBIX HMCXOIHBIX BellecTB. B Ouonornyeckux oObekTax
depMeHThl HaxXOoIATCSI B (PUKCHPOBAHHOM COCTOSIHMHM Ha TOBEPXHOCTH PA3IMYHBIX KJIETOYHBIX
CTPYKTYp U COXPaHSIOT CBOIO AKTUBHOCTh B TE€UEHHE JIUTEIBHOIO BpeMeHH. MHOTHE U3 3THUX
(epMEHTOB MOT'YT OBITH BBIJICJICHBI U TIPOSBIISIOT CBOIO aKTUBHOCTH HE3aBUCHUMO OT KJICTKH.

HaumenoBanue KOHKPETHOTO dbepMeHTHOTO npernapara, MOJIy4EHHOTO
OMOTEXHOJIOTMYECKUM CIIOCOOOM, COCTOMT U3 COKpPAILEHHOTO0 HAa3BaHUS MHUKPOOPraHU3Ma-
IPOIyLIEHTa U OKOHYaHUs «-UH». Hampumep, amunonuTuueckue (EepMEHTATUBHBIE IMpENapaThl,
nojy4aeMble M3 KylabTyp MukpoopranusmoB Aspergillusoryzae wu Bacillussubtillis, na3siBatoT
COOTBETCTBEHHO: aMMWJI-OpU3-UH (aMUJIOPU3MH) U aMII-0-CYOTUn-uH (amunocyOoTtunuH). Jlamee
cleyeT MHAEKC, 0003Hayarouuil crnoco0 BhIpAIMBaHUs MHKPOOpPraHM3Ma M CTENeHb OYHCTKHU
(GepMEHTOB OT COMYTCTBYIOUIMX BemlecTB. IIpM MOBEPXHOCTHOM crnoco0e KyJIbTHBMPOBAHHUS 3a
Ha3BaHHUEM cTaBsAT OykBY «II», mpu rmyOuHHOM — «I'».

JU1s IPOMBINUIEHHOTO MPOM3BOJICTBA JIEKAPCTBEHHBIX MPENApaToB MPEICTABISAIOT UHTEPEC
HCTOYHUKH, KOTOpPbIE JOCTYIHBI U TO3BOJIAIOT TMOMy9YaTh ()EPMEHTHI C BBICOKOW aKTHBHOCTHIO B
KOMMEPUYECKUX KOJIMYecTBaxX. TaKUMU UCTOYHUKAMHU SIBJISIFOTCS MUKPOOPTaHU3MBI.

[IpompliieHHOE MPOU3BOACTBO (PEPMEHTHBIX MPENapaToB OCYLIECTBISIETCA, B OCHOBHOM, C
MOMOIIBIO TIJIECHEBBIX IpUOOB, OakTepuil, ApOAOKEH, aKTUHOMHUIIETOB. B mocienHue rojabl
UCTIONIL3YIOT B OCHOBHOM MullenuanbHbie rpuOsl pomos Aspergillus, Penicillium u Rhyzopus, a
take Oaktepun poxa Bacillus, Escherichiacoli u np. OHu crocoOHBI POAYIUPOBATH OOMBIIOE
YUCJIO Pa3HOOOpPa3HBIX TIO CBOEMY COCTaBYy (EpPMEHTOB. DTO OOYCIOBJIEHO CHEHU(PUIECCKUMU
CHOCOOHOCTAMHM MX (DEepMEHTAaTHBHOIO ammapara, BBICOKOW CIIOCOOHOCTBIO K Pa3sMHOXKEHUIO U
aJlanTalyy B Pa3IMYHBIX YCIOBUAX OKPYKaIOILIEH Cpebl.

MukpoOHble  (GepMeHTHble  Ipemaparbl  IUPOKO  HPUMEHSIOTCS B MHIIEBOM
MPOMBINIJIEHHOCTH M CEJIbCKOM XO3SUCTBE (pacTEHUEBOJCTBE, >KMBOTHOBOJCTBE, MTUIEBOJCTBE,
peIOHOM xO03stiicTBe M 71p.). ITo Ha3HaueHHIO (hepMEHTHBIE Mpernaparbl pPa3indyaoT C MOMOIIBIO
MHJIEKCOB: ()EPMEHTHI [JIs MHUIIEBOM MPOMBIIUIEHHOCTH oOOo3HaudaroTcs wuuiaekcom ['10x, nms
BEeTepUHApUM — HHJIEKcoM [3X, B MeOUIIMHE  BBITYCKAIOTCS JIEKAPCTBEHHBbIE (hepMEHTHBIE
npenaparbl 0e3 mHACKCOB (Hampumep, [lankpeatnn, Xonenxum u ap.). Tak, mpuMeHseMble B
NPOM3BOJICTBE BHUH, COKOB, MHBA Ui THAPOIM3A KPaxMaJCOAEPKAIIEro ChIpbsi (hepMEHTHBIE
npenapartsl riokoHasa ['10x, amunocyotunus ['10x u ap., mosydaroT U3 pa3ianuHbIX mTaMMoB Bac.
subtilis.

Jlis BeTepUHApUHU TaKKe TOIY4YaloT pAl OMOTEXHOJIOTMYECKUX MpernapaToB (BaKIIMH,
CBIBOPOTOK, JIEYEOHBIX CPE/CTB):

- komutuH [I3x - QepMeHTHBIH mpemapaT MOJy4YalOT [IYOMHHBIM —KYJIbTHUBHPOBAaHUEM
Aspergillusspecies mns seuenns u mnpoduiaktuku Oonesneidt JKKT IKHMBOTHBIX | NTHIL
(konmbakTepro3, CaTbMOHEIIIE3 U JIP.);
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- crpentonutud ['3x - (¢ momorpio Streptomycesspecies) mpuMeHseTcs s NpoGUIaKTHKH U
JICYCHHS DHJIOMETPUTOB y KOPOB, a TAKXKe IS TOJYYEHHsS M3 MSICHBIX OTXOJOB OEIKOBBIX
TUIPOJIN3ATOB, UCTIOIb3YyEMbIX B MUKPOOUOIOTHYECKOM MPOMBIIIIIEHHOCTH;

- Jm3ouuM I'3X - KOMIIOHEHT MYJIbTUH3MMHON KOMIIO3MLIMU I CTUMYJISIUU POCTa LBIIUIAT, a
TaKoke U1 mpodrutakTuku u aedeHus 3adoneBanuil JKKT )KUBOTHBIX U TITHIIL.

B texnonorun pexomounantHeix JAHK s pacumiennienus asycnupaibHbix mMosiekyn JJHK
NPUMEHSIOTCS pa3nuyHble pepMenTsl. [lnpokoe npruMeHeHne MoyduiIu pecTpuKkTasbl. Tak, monu-
JHK-(ne3okcupubonykneorun)-muraza wim JHK-nmuraza w np. npuUMEHSIOTCS B TEeHHOM
WHKCHEpUU U JUIsl CHHTE3a BBICOKOIOJMMEPHBIX MOJIHU-IE30KCHPUOOHYKICOTUIHBIX IIeTnei ¢
KOHTPOJIMPYEMOH MOCIIEI0BATEIILHOCTHIO HYKJICOTHIOB.

[TonydyeHHbIe OHOTEXHOJIOTMYECKUM CIIOCOO0M (pepMeHThI ypeas3a, TU3uHIeKapOoKcHuIasza u
Jp. HCIOJIB3YIOTCS B KIMHHUKO-AMArHOCTMYECKHX JIA0OpaTOpUsAX Ui aHajdu3a OMOJOTHMYECKHX
JKAIKOCTEM.

B xone depmenTanmm MUKpOOPraHU3MOB-TIPOTYLIEHTOB (DEPMEHTOB B MUTATENBHYIO CPENy
BBOJSTCS IMPENIIECTBEHHUKU pocTa U OuocuHTe3a. Tak, BBelE€HHWE aMUHOKUCIOT HWHULIUUPYET
OMOCHHTE3 COOTBETCTBYIOIIMX JeKapOokcuias. Beenenne B cpepy apruHMHA WHAYIHPYET CHHTE3
apruHa3bl. Hanmuuwe B cpene KyJIbTUBHPOBAHHS DPA3IUYHBIX OHOMOIMMEPOB OOYCIOBIUBAET
OJIHOBPEMEHHOE HAKOIJIEHUE KOMIUIEKca IMpoTeas, amMuia3, Hykieas, jumnas. Hamuuue B cpene
OONBIION  KOHIEHTpAallMd  MOYEBHMHBI CTUMYJIHpyeT OuocuHTe3a ypeassl. Ha  poct
MUKpPOOPIraHU3MOB U OMOCUHTE3 (PEPMEHTOB CYLIECTBEHHOE BJIMSHUE OKa3bIBAIOT MOHBI KabIuf,
MarHusi, Maprasia, IIMHKa ¥ Jp. HOHBI >Kele3a M MarHus aKTUBUPYIOT U CTaOMIM3HPYIOT
nporeoauTHueckue ¢pepmeHThl. [IpoaylieHTsl (epMEHTOB, OTHOCSIIMECS K CTPOIMM aHa’podam,
TpeOyIOT TMOJIHOCThIO OE3KUCIOPOJHBIX YCIOBUW KYJIbTHBUPOBAHUS U OueHb OOraThIX,
MOJIHOLIEHHBIX cpen. llporecc KyabTHBUPOBaHHSA B 3TOM Ciydae MOXHO IPOBOAMTH B Ooiiee
HpOCThIX (pepMeHTepax, Tak He Hy)KHA aj3panus U rnepemenrnBanyue. Takum o0pa3om, ONTUMH3ALNS
MUTATENbHBIX CPEJ M YCIOBUN KyJIbTUBUPOBAHMS JUIsl 0OECIIEUEHHs] HANpaBICHHOIO OMOCUHTE3a
IPOAYLIEHTOM IIEJIEBBIX MPOAYKTOB SIBJISIETCS Ba)KHBIM 3TarloM pa3pabOTKU OMOTEXHOJIOTHYECKUX
IIPOLIECCOB  TMOJYYEHMs] BBICOKOOYMILEHHBIX (epMeHTOB. IIpeumyniecTBeHHbIN OHOCHHTE3
KyJBTYpPOH HY)KHOT'O MPOJYKTa C MUHMMAJIbHBIM COJCPKAHNEM ITOCTOPOHHUX OEJIKOB MO3BOJISIET B
JTAJIbHEUIIIEM CYIIECTBEHHO YIPOCTUTH BBIICICHHUE U OUYUCTKY (DEpMEHTOB.

[TomyyenHble (QepMEHTHbIE Mpenaparbl CTaHIApTH3YIOT, Ompeaesss (epMEHTAaTHBHYIO
AaKTUBHOCTb. AKTHUBHOCTH (pepMEHTOB Bblpakaercsi B MexayHapoausix enununax (ME) wumum
equnaniax aevicreus (EJN).

ME - 310 Takoe xonmuecTBO GepMeHTa, KOTOPOE MPH 3aJaHHBIX YCIOBHSIX KaTalU3UPYET
IpeBpaleHre 0JTHOT0 MUKPOMOJIS cyOcTpara 3a 1 MUHYTY.

EJl - 5T0 ycioBHas equHUIA, BEIUYMHA KOTOPOM YKa3bIBa€TCSl B YACTHBIX CTATHSIX.

VY enbpHas aKTUBHOCTB TIpeNapara - BIPAXAETCs B €MHHUIIAX ()epMEHTAaTUBHONW aKTUBHOCTHU
depmenta (ME win EJl) na 1 Mr npenapata u Ha 1 mMr Genka (BTopasi BeJIMYMHA XapaKTepU3yeT
YUCTOTY IIpenapara).

Jlo3a BeIpaxkaeTcs B eauHuIax ¢pepmentatuBHoil aktuBHocTH (ME nmm EJl) Ha enunuiy
JIeKapCTBEHHOM (POPMBI.

Bbicokass 1mabuabHOCTH (EPMEHTOB K pa3IMYHBIM (aKTOpaM OKpY’KaIOIIeH Ccpesibl

(3Hauenuto pH, temmeparype), ObicTpas HHAKTUBAIMsSI B OpPraHW3ME W BBIJEIIEHHUE U3 OpraHHU3Ma,
HaJIMYue aHTUTE€HHBIX CBOMCTB Uy)KEPOJIHBIX OpraHu3My O€JIKOB B 3HAUUTEIBHON MEpe MOT'YT ObITh
yCTpaHEHBI IPU UCIIOJIb30BAHUU (DEPMEHTOB B UMMOOUIM30BaHHOM BHU/IE.

Nmmobmmu3anust pepMEHTOB - 3TO TOBBIMIEHHE WX CTaOWibHOCTH. CyYIIECTBYIOT pa3iM4YHbIC
crocoObl  (u3myeckoit (aacopOIusi Ha HEPACTBOPUMOM HOCHUTENE, BKIIOYCHHE B  TeJlb,
MUKpPOKAICYIUPOBAaHUE, BKIIOUEHHE (DEPMEHTOB B JIUIIOCOMBI U JP.) U XUMHUYECKON (C MOMOIIIBIO
KOBaJCHTHOTO CBSI3BIBAHMSI, METAJNIOXETIATHBINA CIOC00) mMMoOmIM3anunu. X poBOAST B CTPOTO
ACCIITUYICCKUX YCIIOBHUAX, HO HH OJUH U3 CYHCCTBYIOIIUX CHOC060B I/IMMO6I/IJII/I3aI_[I/II/I
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OHOJIOTUYECKU! aKTHBHBIX MOJICKYJ, TaKHX, KakK q)epMeHTBI, AHTUI'CHBI, aHTUTCJIa, HC ABJISACTCA
YHUBEPCAIbHBIM.

Bce ToBapHble (opmbl OuonpenaparoB € TOYKH 3pEHUS TEXHOJIOTUU HUX IMOJYYEHUS MOXKHO
pa3zieauTh HAa TPU OCHOBHBIE TPYIIIIbIL.

[lepBas rpymnmna — GuomnpenapaTtsl, UMEIOIIME B TOBAPHOM IPOAYKTE B Ka4yeCTBE OCHOBHOIO
AKTUBHOTO KOMIIOHEHTA JKU3HECIIOCOOHBIE MUKPOOPTraHU3MbI. K 3T0i rpymnmne oTHOCATCS CpeacTBa
3aIIUTBl  PAaCTeHUH, OaKTepuanbHBIC YHOOpPEHHUsS, 3aKBACKU JJs CHUJIOCOBAaHHUS KOPMOB,
OMoerpaganThl, IPYrHe aKTUBHBIE CpeicTBA OMOoTpaHchopMaIim.

Bropas rpynmna — Ouonpenaparsl, B cCOCTaB KOTOPbIX BXOAUT WHAKTUBUpPOBaHHAs Omomacca
KIIETOK U MPOJYKTHI ee nepepadoTku. KopmoBbie ApoxKku, rpuOHOM MULIETHI U Jp.

Tperess rpynma — Ouompenapatbl Ha OCHOBE OYHIIEHHBIX TMPOAYKTOB MeTaboiun3ma
MUKpOOpPraHu3MoB. K HHM OTHOCSTCS BUTaMHHBI, aMHUHOKHCIOTHI, ()EPMEHTHI, AHTUOMOTHKH,
OMONUMNUABI, MOMUCAXapUAbl, MPOIYKTHl KOMIUIEKCHOH IMepepaboTKu MHUKPOOHBIX Ouomacc u
METabOJIHTOB.

Jlaxke mpocToe MEepedyrCiICHUEe TOBAPHBIX (POPM OHOMPENapTOB MOKA3bIBAET BO3MOXKHOCTH
ouorexnonoruu. OAHAKO 3TOT BaXKHBIM BOMIPOC 3aCTyKUBACT HEKOTOPOH JeTau3aIiH.
Hexotopsblie (hepMeHTHI M 00J1aCTH UX TPUMEHEHUS

DepMeHT IIpumeHeHue
a-Amuiiaza ITuBoBapeHue, NPON3BOJCTBO CIUPTA
AMMHoOanmIasza ITonyuyenue L-amuHOKHCIOT
bpomenann Pasmsiraenue msica, OCBETIIEHUE COKOB
Karanaza AHTHOKCHJAHT B TOTOBBIX K YMOTPEOICHUIO MUIIEBBIX MPOIYKTaX
I{emmronasza [Tonydenue ciupra U riIrOKO3bI
®unuH Pa3msiruenue msca, OCBETIIEHUE COKOB
I'mokoamunasza IluBoBapeHue, MPOU3BOJCTBO CIUPTA
I'mroko3om3omepasa ITpon3BOJICTBO CHPOIIOB C BHICOKUM COJIEpKAHUEM (PPYKTO3bI
['moko300KcH1a3a AHTHOKCUJAHT B TOTOBBIX K YIIOTPEOJIICHUIO MUIIEBBIX MPOAYKTAX
WNuBepraza NuBepcus caxaposbl
Jlakraza YTunuzauusi CbIBOPOTKH, TUAPOIIU3 JAKTO3bI
Jlunasza ChIpoBapeHue, NoJydeHue apoMaTu3aTopoOB
[Tanann Pa3msiruenue msca, OCBETIICHUE COKOB
IlekTHa3a OcBeTJieHHe COKOB, TPOU3BOJCTBO CIIHPTA
ITporeasa JlerepreHT, Mpou3BOACTBO CIIUPTA
Pennun CsIpoBapeHue

IV. HitrocTpaTuBHBIN MaTepHaJl: IPUJIAraeTcst

V. Jluteparypa:

OCHOBHAaA:

Eroposa T.A., Kinynosa C.M., KuByxuna E.A. OcHoBbl OmorexHomoruu. — M.: U3n. uentp

«Axanemusy», - 2008. — 208 c.

EstymenkoB A.H., ®omuues F0.K. Beenenne B ouorexnonoruto: Kypce nekmuit. — Munck.: bI'Y,

2002. - 105 c.

Cazpixkun 10.0., OpexoB C.H., Yakamea M.M. buorexnomorus: YuebHoe mocodue. — M.: M3m.

Llentp «Axagemus». — 2006. — 256 c.
Opexos C.H. ®apmanieBTudeckas OMOTEXHOJIOTHs. PyKOBOACTBO K IPAKTUYECKUM 3aHATHSIM. —

Yuyebnoe mocobue. — [lox pen. akan. PAMH B.A. BeikoBa, mpod. A.B Katnunackoro. — M. :
I'S0TAP-Meauna 2009. — 384 c.
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o U

10.
11.
12.
13.

agbrwm

o

Enunor H.I1. Xumudeckass MUKpoOuoJiorus. - YueOHukK. - M.: Beiciias mkona. - 1989, 448 ¢
Bopo6sesa JL.U. IlpombliieHHass MUKpOOHOIOTUsA. - YuebHnoe mocodbue. - M.: Uzn-so MI'Y. -
1989, 294 c.

buotexnonorus. [Ipunuuner u npumenenue. [lep. ¢ anrn. / Ilox pen. M. Xurrunca, /1. becra, [Ix.
Ixonca. - M.: Mup. - 1988, 480 c.

Uyemos B.U., 3aiineB A.U., IllebanoBa C.I'. IlpomblnuieHHass TeXHOJOIrUs JiekapcTB. Tom 2.
Xapbkos, 2002.

buorexnonorust MukpoodHoro cunresa (I[lox pen. bekepa M.E.) — Pura — 1980.

buorexnonorus. (OtB. pegaktop A.A. bae). - M.: Hayka. - 1984, 310 c.

ITept C. Ix. OCHOBBI KyJIbTUBUPOBaHMSI MUKpOOpranu3mMoB. M., - 1979 r.

[Tpomsbinuiennas mukpoouosorus (ITox pen. Eroposa H.C.) — M., 1989 1.

Iponecest n anmapatsl xumudeckoit TexHonorun (Ilog pen. ILI. Pomankosa). — JI. — 1981.
JOTIOJTHUTEIbHASA:

bepe3os T.T. , KopoBkuna b.®. — buonoruueckas xumus (Ilog pen. MU.M. HBanosoii) — M.,
Meannmaa — 1981 r.

Hukutun I'.A. — bBuoxumuueckre 0CHOBbI MUKPOOHOJIOrMYeCKUX Ipon3BoAcTB — Kues, 1981.
bputton I'. — buoxumust npupoaHbIX TUTMEHTOB. M., Mup — 1986 r.

[TonoBa T.B. — Pa3Butue 6uorexunonoruu B CCCP — M., Hayka - 1988 r.

[Tonynsuuonusle acniekTsl 6uorexHonorun — Ileuypkun H.C., bpuiskoB A.B., Mapkenkosa T.B. —
HoBocubupck: - Hayka — 1990 .

Crienmanbible xkypHanbl:  «buorexnonorusy, «@apmanus Kazaxcrana», «PapManeBTHUECKUI
OI0JUIETCHBY, U JP.

VI. KonTpoJsibHble BONPOCHI (00paTHAs CBSA3b):
Ha3zoBuTe OCHOBHbIE HANPABJICHUS PA3BUTHUS OMOTEXHOIOTUN?
KaxoBbl 0CHOBHBIE TOBapHbIe (pOpMBbI OHOIIpenapaToB?

Jexuusa Ne 4-5

I. Tema: DKoIornyecKkue acreKThl OMOTEXHOJOTMYECKOTO IMPOU3BOJACTBA. XapaKTepHbIE
0COOEHHOCTH OMOTEXHOJIOTHYECKUX TPOU3BOJICTB, OCHOBHBIE BUJbI OOPA3YIOMIUXCS OTXOJI0B, MX
KOJIMYECTBO, 3arpsI3HEHHOCTb, MOTEHIMAJIbHAS ONACHOCTh JUIsl 3KoJoruu. OpraHuzanus KOHTPOJIS
32 OXpaHOW OKpyXaroIled cpenpl B  YCIOBUSAX OHOTEXHOJOTMYECKOTO IPOU3BOJCTBA!
3G (PEKTUBHOCTh  YTWIHM3AIMA BPEOHBIX OTXOJOB, CTAaOWJIIBHOE JOJITOBPEMEHHOE AaKTUBHOE
COCTOSIHUE BO BHEILIHEH cpejie, SKoJIorndyeckas 6e3BpeqHOCTb U Ap.

buonoBpexaenus (Bpea 0T MUKPOOPTraHU3MOB) U MYTH UX MPEAOTBPALIEHUS.

II. Heab: O3HAKOMHTH CTYACHTOB C JKOJIOTHUYECKUMHU AaCMEKTaMUOMOTEXHOIOTUYECKIX
[IPOU3BOJCTB,0pPraHU3alMe ~ KOHTPOJIA3a  OKPYXKAIOIIEW  CPElou. [ToBpexnenne ot
MHKPOOPTaHU3MOB M MYTH WX TPEIOTBPAIICHHS.

II1. Te3ucekl Jekumnu:
IKOJOTHYECKHEACTIEKThI 0MOTEXHOJIOT UM
IHonsiTHE «IKOJIOTHSD)
B Tedenune nocienHux OECATHIIETUN MOHSATHE «3KOJOTHUS» MOCTOSHHO MCIOIB3YETCSI CpeiCTBaMU

MaccoBoi MHGPOpPMAIMU M BCTPEYACTCs, KaK MPaBHIIO, NMPH OMUCAHUH 3arpsi3HEHUs OKpYyKarolen
Cpelsl W JIPYyroro poja aHTPOIOTEHHBIX BO3AcHcTBUM Ha Ouocdepy. Takum oOpa3oM, MOHSATHE

«OKOJIOTHS» aCCOLUUPYETCSL C ONIPEACICHHBIMU HAPYIIEHUAMU, KOTOPBIE CIEAYET IPEAOTBPATUT.

BriepBble TepMUH «3KOJIOTHs» ObUT BBEICH B HAayyHYIO B HAay4HyIO Juteparypy eme B XIX B.

u3BeCTHBIM Ounosiorom D.I'ekkenem. Dxonorus (mo ['ekkenro) — 310 «00Imass Hayka 00 OTHOIICHUSIX
OpPTraHU3MOB K OKPYXKAIOIIEH cpene.
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CoBpeMeHHBIE OIPEICICHIS SKOJIOTHH KOHKPETU3UPOBAHBI M YCIIO)KHEHBI, HATIPUMED:

«QKOJIOTHSl — HayKa O B3aUMOOTHOIICHUSX KHUBBIX CYIIECTB MEKIY COOOU U C OKpYXKAroIel ux
HEOPraHUYECKOM MPUPOJIOif, O CBA3SIX B HAIOPTaHM3MEHHBIX CUCTEMax (CO0OIIEeCTBax), O CTPYKTYpE U
(GYHKIIMOHUPOBAHUU ITUX CUCTEM;

«9KOJIOTHS — HayKa O B3aMMOOTHOUICHMSIX: OPTaHU3MOB M MX MOMYJSALIUN CO cpeioi OOUTAaHUS; O
OMOIIeHO3aX M KOCHCTEMaX KaK pe3ylibTaTe B3auMOOOYCIOBIECHHON YBOIOIUHA OPTaHU3MOB U CPEJIbI;
00 ayTOperyJssiiy YKOCUCTEM U UX PoJid B Onocdepe rianeTsn.

Bropoe onpenenenne mupe 1 nojipa3yMeBacT OTBETCTBEHHOCTb YEJIOBEKa 3a CBOIO JESITEIbHOCTD
[0 W3MEHEHHIO OKpyXarouied cpenpl. B aTom ciaydae »BKOJOrMsi HcCAEAyeT HE TOJBKO
3aKOHOMEPHOCTH JaHHOTO MOMEHTAa, HO M SBOJIIOIIMOHHBIE 3aKOHOMEPHOCTH B ABMXKEeHHU. Kpome
TOT0, 3/1ECh CTABUTCS BOMPOC 00 ayTOPETyISAIUU KaK MPOSIBICHUN BHYTPEHHETO Ka4eCTBa YKOCHCTEM.

Kak Hay4yHast TUCIIUIUIMHA KOJIOTUS MOKET ObITh nudepeniupoBana:

* Ha r1100aIbHYI0 SKOJIOTHIO (CO CBOUMHU 3aKOHOMEPHOCTSIMH KaK MPEIMETOM U3YUCHHUS );

* OOIIYIO SKOJIOTHIO;

* YacTHYK DKOJIOTHIO (I OHNpPENENIeHHONM TIpyHIbl MHKPOOPraHU3MOB OIPENEICHHOIO
TaKCOHOMUYECKOT'O PaHTa).

Cy1iecTByeT Takxe JejIeHUe 3TON IUCHUIUIMHBI HA HOPMaJbHYIO U NATOJIOTUYECKYIO SKOJIOTHIO.

HopwmanpHas skonorust uccieayeT B3auMOOTHOIIEHUS OpPraHM3MOB U Cpelbl UX OOWUTaHUS B
€CTECTBEHHBIX YCIIOBUSX.

[TaTonmornyeckass 3KOIOTHUS TMpU3BaHA H3y4aTh (PAKTOPbI, OOYCIOBICHHBIE AHTPOMOTEHHOM
NEeSTENIbHOCTIO, a TAaK)KE WX BIIMSHHE Ha CIOXHBIIKUECS MPUPOJHBIE OTHOIICHHS] OPTraHU3MOB CO
CpeNoi U MEePCIIeKTHBY ITUX OTHOIICHUH.

Kak u3BecTtHO, Guochepa (06sacTh pacupoCTpaHEHUs >KU3HU HaA HaIlled IUIaHETE) OXBAThIBACT
mutocdepy, ruapochepy u armocdepy. s yenoBeka okpyxaroiias cpena GakTHIeCKu paBHO3HAYHA
O6uocdepe, HO JAHHYIO aHAJIOTHS HEJIb3sl SKCTPAIOJMPOBATh HA BCE KUBbIE OpraHM3Mbl Ha 3emiie. B
KaKOW-TO Mepe aHTPOIOTreHHasi NesATEJIbHOCTh Hadaja CKa3blBATbCd M Ha OKOJIO3EMHOM KOCMOCE
(OKOJIO3eMHBIN «KOCMHYECKUN MYCOp»), HO MIPOOJIEMbl MATONOTUYECKOW JKOJIOTHH, B OCHOBHOM,
COCpEIOTOUEHBI BCE K& Ha buocdepe, rie OHU CTAaHOBSTCS B HACTOsIIEe BpeMs Bce Oojiee OIYTHMBI,
YTO JaeT JAaKe TMOBOJ TOBOPUTh HE TOJNBKO OO0 SKOJOTHYECKOH OMacHOCTH, HO U Tpo3siuei
9KOJIOTHUECKO# KaTacTpode.

OpHako TpH OOBEKTUBHOM B3TJISIAC HA Pe3yNbTaTe JEATSIBHOCTH IUBHIN3AIAN TMPUACTCS
OTMETHTh, 4YTO TICPBEIMH Ha IUIAHETE IOSBUINCH MHKPOOPTaHU3MBI, ITOJIyYaBIINE JHEPTHIO B
pe3yabpTaTe XeMocuHTe3a. IMEHHO MX NeATeThbHOCTh MOATOTOBIIIA MOYBY (B MPSMOM U MEPEHOCHOM
CMBIC/IE) K BO3HUKHOBEHHMIO OoJiee CIOXKHBIX (opMm XKu3HH. B pesynabrare NmpoM30IUIO TEpPBOE
riobansHOe sBIeHHE B Ouocdepe, KOTOpoe, KaK HH MapaJoKCaTbHO, MOKHO Ha3BaTh SKOJOTHYECKON
KaTacTpodoii.

[TosiBUKCH M B TIOTHOM CMBICJIE CJIOBA 3aBOCBANIM TIAHETY 3€JICHBIE PACTEHUS, UYTO MPHUBENO K
pPE3KOMY YBEIHUEHHUIO KOJIMYECTBa KUCIopoia B aTMochepe, a mociieHee — K BBIMUPAHHIO HEKOTOPBIX
BBICOKOYYBCTBHTEIBHBIX K KHCJIOPOJY OPTaHU3MOB.

OroT yOeauTeNbHBIN TNpuUMEp IMOKa3bIBaeT, KakK HapylleHue OajnaHca HEXUBOH MPUPOIBI
HEN30€KHO BJICYET U3MEHEHUS KUBOW MTPUPOJIBI B II100aIbHOM MacITade.

Her ocHOBaHMii mosiaraTe, YTO 3BOJIIOIUS HA COBPEMEHHOM JTale XWU3HM Ha 3eMye ykKe
3aBepUINIacCh, HO JaXe NpPHU JOCTATOYHO OErJIOM aHaIM3€ MOCISACTBHI Pa3BUTHUS [MBHIN3AINN
CTAaHOBUTCS OUYEBUIHBIM, YTO CUTYAITUS YXY/IIAETCS C KAXKIBIM T'OJIOM.
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YenoBeK OJHOBPEMEHHO SBISAETCS BbICHICH (HOPMOM KHU3HH WU TMPUPOAHON CHJIOH, KOTOpas
npeodpaszyeT oKpyxKarolyo cpeay (6uochepy), 4To B CBOIO oUepeab OTpa)kaeTcsi Ha SBOJIIOIUU BCEX
¢dbopM KU3HU, B TOM YHUCIIE U HA CAMOM 4YesioBeKke. [IelCTBUTENbHO, HEKOTOPhIE U3MEHEHUsT Ouoc(epsl
MO>KHO OJJHO3HAYHO CBSI3aTh C BO3/ICHCTBUEM aHTPOMOTEHHBIX (PaKTOPOB, OJJHAKO BO3HUKAET BOIPOC —
HEraTUBHbI OHU WJIN TIO3UTUBHBI?

Bo Bpems 3apoxaeHHs KU3HM Ha 3eMJie TIOBBIIICHHE COJEP)KAHUS KHCIOpoAa B aTtMocdepe
NPUBEIO K HOBOH, Oojiee COBEPIICHHON OMOPHEPreTHKE M B JAJbHEHIIEM — K JKUBOTHOHM KIIETKE.
[To3UTUBHOCTh WJIM HETaTHMBHOCTH OMPEICICHHOrO (akTopa JUIsl )KH3HU MOXET OBITh YCTaHOBJICHA
TOJIbKO IO KOHEUHOMY pPEe3YJIbTaTy.

[IpeaBuaeTs HanpaBiieHUE NaTbHEUIIEN 3BOJIOLMH )KHUBOTO MBI HE MOKeM. MoennpoBaTh TaKoi
MPOLIECC TAKXKE MPaKTUUYeCKHil HeBO3MOxkHO. [losTomy Bompoc nuddepeHIIMpOBKH aHTPOIIOT€HHBIX
BO3/ICHCTBUII Ha OJarompuATCTBYIOIIME M MPEMSITCTBYIOUINE OYyIylIeMy DPa3BUTHUIO 4YEJIOBEUECTBA
OCTaeTCsl OTKPBITHIM.

YenoBek yHHKAJICH TEM, YTO, CO37aBasi Oaro AJisi ce0si, OH OJJHOBPEMEHHO MOXKET JIEHCTBOBATh BO
Bpen cebe kak Buay. Jlaxke eciau NpeAnonoXuTb, YTO ATUM YEJIOBEK CO3JacT MPEANOCHUIKU s
COOCTBEHHOW 3BOJIFOIIMH, HEJIb3SI TIPH 3TOM JOMYCKATh HU COKPAIICHUS MPOAOTKUTEIHHOCTU KU3HH,
HU YTPaThl 3I0pOBbs. [109TOMY MOHSATHS «IKOJIOTHUYECKAsT KaTacTpoda M IKOJIOTHUECKAs OMIACHOCThY,
IpekIe BCEro, Ienecoo0pa3Ho Mpujarath K CaMOMYy YEJOBEKY, a HE pacHpOCTpaHsATh MX Ha Bce
3BOJIIOLIMOHHBIE TIPOLECCHI.

IKO0JIOT0-0MOXUMHUYECKHE B3aUMO/IeCTBUS B OPraHM3MEeHHbIX CO00IIeCTBAX

W3BecTHO, UTO CHENUANU3UPOBAHHBIC KeNe3bl PACTEHUH U IKUBOTHBIX BBIPa0ATHIBAIOT
OMOJOTUYECKH AaKTHBHBIE MOJIEKYJIbl C CHUTHaJbHO-KOMMYHHMKATHBHBIMU (YHKIUSMHU, KOTOpHIE
BBIJICNIAIOTCSL B OKPYXKAIOIIYI0 Cpey W BBI3BIBAIOT CHEHU(DUUECKYI0 OTBETHYIO PEaKIUI0 Yy
BOCIIPUHUMAIOIINX UX 0co0el Toro ke Bujaa. OTBETHON peakiuel y BOCIIPUHUMAIOIIEH 0COOM MOXKET
OBITH U3MEHEHHUE JTMO0 MTOBEJACHUS, JIMOO0 Mpoliecca pa3BUTHSI.

Takum 00pa3oM, XMMHYECKOW KOMMYHHUKAIIMEH OCYIIECTBIsAETCA TNiepenada HHGOpMAIIIH.
BemecTBa, o0ycnoBnuBaroiue mogo0HOTo poja sIBICHUS, TOTYyYId Ha3BaHue (EepoMOHOB (OT Tped.
Phepo — ynpaBnsaTh, NpUHOCUTH U T.I1.)

Brigensitor hepoMoHbI-penusepsl U HepoOMOHBI-TIpaiMepBhl.

DepomoHbvl-penusepvl BBI3BIBAIOT HEMEJIEHHbIE ToBeneH4Yeckue >Pdextol. K HUM oTHOCATCS
noyioBbie  (hepoMOHBI, (DEPOMOHBI TPEBOTH, ClE€Na, «MEUYEHUs» Tepputopuu U ap. OTMeTuM ux
WCKIIFOUUTEIIFHO BBICOKYIO OHMOJIOTHUECKYI0 aKTHBHOCTh. Hampumep, HECKOJBKHUX MOJEKYJ 3TOTO
dbepomona B 1 M Bo3ayxa JHOCTATOYHO, YTOOBI BOCIIPHHUMAIOIIASI €T0 O0COOb KMBOTHOTO M3MEHUIIA
HaIpaBJIeHUE CBOETO NBIKEHUS. Tak, HEMHOTOUHCIIEHHAS TTOMYJISAINS OeIbIX MEABEACH, pacCesHHBIX
Ha OTPOMHBIX TEPPUTOPUAX APKTUKU B BUJE OTJCIBHBIX KOUYIOIIMX O0COOEH, MOMTydyaeT BOZMOKHOCTh
BCTpPEUH JJsl JajbHEHIero cmapuBaHus Oliarogaps CBOEMY BHIOCTEHH(PHUECKOMY TOJIOBOMY
depomony. To ke MPOMCXOAUT U B HEMHOTOYUCICHHOW MOMYJSAIUN YCCYPUHCKUX TUTPOB, MPUYEM
HEOOXOJUMO OTMETUTh YPE3BBIYAWHO BBICOKYIO CIEUU(DUIHOCTh OHOIOTHYECKONH aKTHBHOCTH
COOTBETCTBYIOIIETO (hEPOMOHA, TaK KaK BO3JIYX YCCYPUMCKON «CYOTPONMHYECKOW TAMTH» COIEPKHUT
MHOTOYHUCJICHHBIC JIETyYHe OPTaHUYECKUE COSAMHEHUS PACTUTEIIPHOTO U JKUBOTHOTO TIPOUCXOXKICHHUS.

DepomoHbvl-npaiimepsl BHI3BIBAIOT JUIUTEIbHBIE (pu3nogornyeckue 3Qp¢GeKTsl B BOCIPUHUMAIOIIEM
opranu3me. K HUM OTHOCSTCS BellecTBa, KOTOpbIe (PUKCUPYIOT CPOK HACTYIUICHHS TIOJIOBOW 3pesocTh
YKUBOTHOTO (3/1€Ch TPOCIIEKUBACTCS CBSA3h C MpocTarianauHamMu). Enre ogauM 3¢ (HekToM HEeKOTOPBIX
(hepOMOHOB-TIPAMEPOB SIBIISIHETCS BOZMOKHOCTh CUTHATH3AIMN K MOHOTAMUU U OTCYTCTBUIO MHIIECTA
y ONpEAENICHHbIX BHUIOB MJIEKONMUTAIOIIMUX, HAPUMEP, Y HEKOTOPBIX BHUJIOB TPbI3yHOB. B nanHoM
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cllydae TIPOCICKUBACTCA TPUOIMKEHHE K 3aKOHOMEPHOCTSAM HEWPOIHIOKPUHHOTO Xapakrtepa. K
dbepoMoHaM-TipaiiMepaM  OTHOCSITCSI TakKXKe€ BEILECTBA, PEryJUPYIOIIHe TMPEHAIIeKHOCTh K
OTIpeIeNIEHHOM KacTe 0co0ei «00IIeCTBEHHBIX» HACEKOMBbIX.

K ¢epomonam oTHOCATCS Takke aniomMoHvl U Kaupomowsl. C UX y4acTUEM OCYIIECTBISIETCS
«o01IeHne» B HaJJOPraHU3MEHHBIX MEXBHUIOBBIX COOOIIECTBaX. AJIJIOMOHBI MPUHOCSIT MOJB3Y TOMY,
KTO X BBIPAa0AThIBAET, KAPOMOHBI — PELIUITEHTAM.

OOmuieOnonornueckoe 3Ha4eHne (epoMOHOB HECOMHEHHO, XOTS BO MHOTOM €II€ HE PacKphITO.
Kak xummuueckue coequHeHns: (epOMOHBI UCKITIOUUTEIHHO Pa3HOOOPA3HBI IO CTPYKTYPE.

HccnenoBanue B 061actu (hepOMOHOB BEYTCS Kak C O3BOHOYHBIMH, TaK U C OE€CIIO3BOHOYHBIMH.
W3 nO3BOHOYHBIX, MPUEMYLIECTBEHHO MJIEKOMUTAIOIINX, BBIACIEHO HECKOJIBKO COTEH XMMHUYECKHX
CTPYKTYp C CUTHAJIbHO-KOMMYHUKATUBHON aKTUBHOCTHIO. I3 GECMIO3BOHOYHBIX — OKOJIO JBYX THICSY.
W mepBble, © OCOOEHHO BTOPHIE C HMX OrPOMHBIM KOJMYECTBOM BHUJOB B KAaueCTBE HCTOYHHMKA
(bepOMOHOB U3YUEHHI €1l[e OYEHb MaJlo.

[TepcnexTHBBI IpUMEHEHHUS (HEPOMOHO B CEITBCKOM XO3SICTBE — OT KHUBOTHOBOJICTBA /10 OOPHOBI C
CeNTbCKOXO3SHCTBEHHBIMU BPEIUTEISAMH (3aMEHa MHCEKTHUIIM/IOB) HE BBI3BIBAIOT COMHEHUI M YaCTUYHO
YK€ PEaTU3yOTCSl.

[IpencraBnsier nHTEpeC pa3HOoOOpa3Hasi aKTHBHOCTH (EPOMOHOB ISl UCIOIB30BAHUS B O0JIACTH
dapmanuu, 0JHaKO pelieHUue ITOr0 BOMPOCA 3aBUCUT OT PACKPBITUS MEXaHU3Ma JehcTBUS epOMOHOB
Ha MOJICKYJISIPHOM YpOBHE.

JIKOJIOTHYECKHUE ACTEKTHI OMOTEXHOJI0TMYeCKOro MpPou3Bo/ICTBA

ITomuepkHeM, YTO aHTPONOIEHHOE BO3JCHcTBUE Ha OHochepy HEOTBEMIIEMO OT pPa3BUTHS
UBUIM3aIMK. Pacmaiika 3emenb, BEIpyOKa JIECOB, «BBITANTHIBAHUE) CTEMEH MOCTOSHHO COMYTCTBYIOT
UCTOPHUU 4YeJIOBEYEeCTBA. YMECTHO BCIIOMHHTH 00 YHHUYTOXXEHHH OTACIbHBIX BHIOB J>KUBOTHBIX U
pacTeHMi U O pacCeeHUU HEKOTOPBIX BUJIOB U3 MECT KOPEHHOT'O OOUTaHUSI.

B cBs3m ¢ 0co0o0il aKTyaJlbHOCTBIO TPOOJIEMBI BIHMSHUS TPOMBINIJIEHHOCTH Ha Ouocdepy
paccMOTpHM, KakK BBITJISLAUT B 3TOM OTHOIIEHUH OMOTEXHOJIOTHYeckoe Mpou3BoAcTBo. [Ipexne Bcero,
OHO HaYKOEMKO U IO CPaBHEHHIO C XMMHUKO-TEXHOJIOIMYECKHM MPOU3BOACTBOM Ooisiee 3¢ (HEeKTUBHO,
TaKk Kak KjeTka TmpoayleHTa (O0MooO0beKTa) MpeAcTaBiseT «cOaJaHCUPOBAHHBIM KOMILIEKC
OHoKaTamu3aTopoBy», paboTaroniuii 0ojee MPOU3BOAUTEIHLHO, YEM CHCTEMBI IOCIEI0BATEIbHBIX
XUMHYECKHUX PEaKIMii ¢ HEOPTaHUYECKUMU KaTaln3aTOpaMH.

[ToTpebrienne >HEPropecypcoB M BOJbI OMOTEXHOJIOTHYECKOW IMPOMBIIIIEHHOCTHIO COCTaBIISET
JIOJIM TIPOLIEHTa OT MOTPEOIIEMOTO COBPEMEHHOW XHMHYECKOW MPOMBINIUICHHOCThIO. BhrIOpoc B
atMoc(epy Ta3000pa3HBIX OTXOJOB MPEANPUATHI OHOTEXHOJIOTHYECKONH IPOMBIIUIEHHOCTHIO B
nenoM. HMMeHHO OMOTEXHOJIOTUYECKOE TMPOM3BOACTBO Haubojiee MNPHUEMIIEMO B COBPEMEHHBIX
YCIOBUSAX, OJHAKO M OHO HMMEET cHenu(uuecKue, KOJIOTHYECKHe MpOoOIeMbl U, COOTBETCTBEHHO,
COBEpIIICHCTBYETCS B HAPABICHUIX

* CO3JIaHMS W MCIONb30BaHUs OoJiee aKTUBHBIX OMOOOBEKTOB-NIPOAYLIEHTOB (B pe3yibTare Ha
eMHUILY MPOAYKIIUU OYJET MEHbIIIE OTXOI0B!);

* 3aMEHbI CpeJ] U peareHTOB Ha MeHee J1e(PUIIUTHBIE;

* UMMOOMIM3aIMA OHMOOOBEKTOB (KaK KIETOK, Tak H (EPMEHTOB), MHOTOKPATHOTO WX
UCIIOJIb30BaHUs JJI1 YMEHbILIEHUSI OTXOJI0B;

* BHEApPEHUS MEMOpaHHOW TEXHOJOTHMHM Ha CTaIUM BBIIEICHHUS U OYMCTKH 1IEJIEBOTO MPOAYKTa
(YMEHBIIICHHE KOIMYECTBA IPUMEHSIEMBIX OPTaHUYECKUX PACTBOPHUTENEH BO M30€KaHUE arpeCCUBHBIX
YCIIOBUI Ha HEKOTOPHIX HA HEKOTOPBIX CTATUSAX MPOU3BOJICTBEHHOTO MPOLIECCa);

* coomonenus npasus GMP.
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PaccmoTpuM KpaTko NpoOJIeMBl, OTHOCSIIMECS K JUKBUAAUWU (YTHIM3AaLUH) WM OYUCTKH
IPOM3BOJICTBEHHBIX OTXO/I0B TPAJAULMOHHOTO OMOTEXHOIOIMYECKOTO MPEIIPUATHSL.

Teepable orxoasnl. IIpexae Bcero, K HUIM OTHOCUTCS MULEIUi (Onomacca) mpoayLeHTa mocie
€ro OTHEJICHHUA OT KyJbTypaJbHOW XMAKOCTU W ILEJIEBOro Hpoaykra. O KOIMYECTBE MULEIHA, C
KOTOPBIM NPUXOJUTCS. UMETh JI€JI0, MO>KHO ITOJIyYUTh HAIJIAIHOE MPEACTABIECHUE UCXOAA U3 TOTO, YTO
o0BeM cimBa mpoMebliieHHOro (epmentepa — 3to 50-100 M TycTOM, BS3KOW (M3-32 HAIUYUS
MUIETUS) OJKUJKOCTH. YUWTHIBas, 4YTO Ha TMPENNpUATHH UMeeTcs psaag  (epMeHTEepoB, a
(epMEHTALMOHHBIA IMKI JUIMUTCSA OKOJIO HENENH, MOKHO CAEJaTh BBIBOJ, YTO 3TOT BUJ TBEPIBIX
OTXOJIOB HAa OJHOM (KPYIHOM) MPEINPUATHH COCTABISET COTHU TOH B rof. llpm 3TOM HEoOX0oaumMo
YUUTBIBaTh, YTO MHULEIHHA CONEPKHT M OCTATOYHBbIE KOJIMYECTBA LICJIIEBOrO IPOAYKTA, a 3TO, Kak
IPaBUJIO, OMOJOrMUYECKU BHICOKOAKTUBHBIE BELLIECTBA.

B Hacrosimiee Bpemsi TBeplble OTXOJbl JIMKBUIAMPYIOT MyTeM mepepaborku munenus. Ero
IEpEeMEINBAIOT C MOYBOM M MOMEIIAIOT B SMbl C O€TOHHBIMU HOJUIOKKaMU. Kaxayio Takylo My
OCTaBJISIFOT 3aKPHITOM Ha HECKOJIBKO JIET. 3a 3TO BpeMsl MOYBEHHbIE MHUKPOOPTaHU3MBbI MOABEPratoT
OpraHuYecKre BEIIecTBAa MULENUS (PEPMEHTATHBHOMY PACIICIUICHUIO, UCTIONB3Ys UX ISl IIOCTPOCHUS
«cBoei» Ouomaccel. PakTUuecKuid 00pazyeTcsi KOMIOCT, OpraHMYecKas 4acTh MHULIETUS MPU 3TOM
pasmaraercsi. BeToHHas MOANIOKKAa B TAaKOro poja «KOMIIOCTHBIX sSIMax» HEo0XoanWMa, YTOOBI
IIPEIOTBPATUTH IIONAJAHUE €ILE HEPA3JIOKUBIINXCS PACTBOPUMBIX OPIraHMUYECKUX BEIIECTB MULIEINUS B
IPYHTOBBIE BOJABI U BOJOEMBI C JOX/A€BOH BOmOH. OOBIYHO JJIi KOMIIOCTHBIX SIM BBIJEISIOT
CIELIMAJIBHBIE YYaCTKH HA TEPPUTOPUH NpeanpusaThs. OTMETUM, YTO BBIBO3 IOACYIIEHHOIO MULIEINSA
(ero macca Mo CpaBHEHHIO C TepBOHadanbHON ymeHbmaeTcss B 10-100 pa3) Ha oOuieropojckue
CBAJIKH 3aIIPEILEH.

[TonbITKM TpUMEHEHUS MHULEIMS JUId TeX WM HHBIX IeJied B IeJIOM IOKa HE YBEHYAIIUCh
yCIIEXOM, OJIHaKO B J1a0OPAaTOPHBIX YCIOBUSX YK€ CO3JaHa MaJOOTXOAHAsl TexHojorus. M3 munenus
AKTHHOMMIIETA MPOAYLIEHTA TETPALKINHA, 00pa3yeMoro MpoaylieHTOM, IPUHAUIEKAIIUM K TOMY K€
mraMMmy. B HekoTopbIx ciydasx (IIpd OTrpaHMYEHHOCTH MACTOMIN) MPOCTEPUIN30BAHHYIO U
epeMOJIOTyI0 OMOMAacCy HEKOTOPBIX MUKPOOPTaHHW3MOB HCHOJB3YIOT B KayecTBEe J00aBKU B KOPM
CeNIbCKOXO035HCTBEHHBIX )KMBOTHBIX. MuUtienuii rpuOoB U aKTHHOMUIIETOB (OTXOABI IPU MTPOU3BOJICTBE
AHTHOMOTHKOB) MOBBIIIAET KAYECTBO HEKOTOPBIX CTPOUTEIBHBIX MaTepHalIOB (KEPaM3UTOBBIE IUTUTHI,
KUPIHY U JIp.), YBEIMYUBAs UX IPOYHOCTh. HO MO SKOHOMUYECKHUM COOOpaKEHUSAM MPOU3BOAUTE ITH
MaTepuaibl HellenecooopasHo.

Kuakue orxoabl. B ciydae OHOTEXHOJIOIMYECKOrO MPOU3BOJACTBA JKUIKUMHU OTXOAAMH
ABJIIOTCS CTOKH M CTOYHAs >KUJIKOCTh IOCJIE OTHEIEHHs] OT Hee MUIENIMS U M3BJICUYEHHUS LEIEBOrO
npoaykra. CyMMapHbIil ro10Boi 00bEM KYJIbTYpaJIbHOM JKUIKOCTH, KOTOpasi JOJIKHA MOJIBEPrHYThCS
K OYMCTKE, COCTaBJSIET Ul OJHOTO TPENIpPUATHS JECATKU ThICSY KyOomeTpoB. CTeneHb OYMCTKH,
KOHTPOJHMPYEMOW pa3HBIMH METOJaMHM, TOJDKHA OBITh TaKOM, YTOOBI OUMINEHHAs *KHUJIKOCTb MOTJa
CIIMBAThCS B OTKPBITHIE BOJOEMBI.

Cy1ecTByIOT pa3Hble CXeMbl OYMCTKHM. llouTM BO BCEX M3 HUX KIIHOYEBYIO pOJIb HUIPAIOT
MUKpOOpraHu3Mbl (Ouosnoruueckas ouyuctka). IlpuBenem oany u3 Takux cxem (puc. 12). Ilepbim
KOMIOHEHTOM CHCTEMBbl OYUCTKU SBJISIETCS KEJIe300€TOHHBIM OTCTOMHHMK, Kyda MoMajaaeT
oTpa0oTaHHas KylbTypHas >KuAKOocTb. Ha 1Be OTCTOHHMKA MpPOJIOXKEHBI TPyOBl, Yepe3 KOTOpbIe
IIPOMCXOIUT OTcachiBaHWEe ocanka. Ha 5Tol craguu W3 KyIbTypaJbHOM >KMIKOCTH YAAIAETCS
npuMmepHo 40% 3arpsi3HeHuil. Cnenyromuil y4acTOK CHCTEMbBI OYMCTKHM COCTOUT W3 OJHOTO WU
HECKOJIbKUX, PACIOJIOKEHHBIX OJWH 3a JAPYIMM, a’dpOTEHKOB — OaKOB C NPOXOAAUIMMHU IO THY
TpyOaMu, U3 KOTOPBIX BBIXOJIUT
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Puc. 12. Cxema OHOJIOTUYECKOH OUYUCTKH KUIKAX OTXOIO0B:
1,3 — COOTBETCTBCHHO HepBH‘IHLIfI 58 BTOpI/I‘IHBIﬁ )KCJ'I6306CTOHHLI€ OTCTOﬁHHKH; 2 [/ a3p0T€HI(; 4 A 6J'IOK JOOYHNCTKHN

B BUJIE IY3bIPHKOB BO3/1yX, POXOISAIINI Yepe3 BCIO TOJILY KUIKOCTH, B PE3yJIbTaTe OHA HACHIIIACTCS
KUCIOpoAoM. Bo3myx cmocoOCTBYeT HMHTEHCHUBHOMY IPOTEKAHUIO OKHCIHTENBHBIX MPOLIECCOB.
KnroueBast 0COOCHHOCTH a’pOTEHKa — HaJM4YhMe B HEM TaK Ha3blBAEMOIO «aKTHBHOTO HIIa»
(MCKYCCTBEHHOTO OHMOLIEHO3a — COOOIECTBA MHMKPOOPraHU3MOB, OKHUCIISIOIIUX pacTBOPEHHBIE B
)Kuakoctu opranudeckue BemectBa 10 CO2 u H20), mocreneHHo ¢GopMuUpyrOIIETOCs B MpoIecce
pabOoThI PEANIPUATHSL.

BunoBoii cocraB OMOIeHO3a aKTHBHOTO HJIA HA PA3HBIX MPEIANPHUSATHIX MOXKET HE3HAUYUTEIHHO
BapbHUPOBaTh, MOCKOJBbKY MOCIEIHHH 3aBUCHT OT OKHUCIsAeMbIX cyOcTpaToB. Kak mpaBuio, B HeMm
JOMHUHHPYIOT ~TpencraButend poaa Pseudomonas(70%). [anee cieayer MHKPOOPraHU3MBI,
obbeanHeHHbIe B poa Bacterium(20%). Jictansubie 10% cocraistor mpeacraButenu poaos Bacillus,
Sarcinam apyrue MHKpPOOPTaHW3MbI. XapakTepusys aKTHUBHBIH WJI Kak OHWOICHO3 WM Kak
Ha/IOPTraHU3MEHHOE MEXBHJIOBOE COOOIIECTBO NPUMEHHUTEIbHO K OUYUCTKE CTOYHOM IKUIAKOCTH
OMOTEXHOJIOTHYEKOTO MTPOM3BOJICTBA, CICAYET OTMETUTh TPH BAKHBIX 0OCTOSATEIHCTRA.

Bo-niepBBIX, MPUHIUMHAAIBHYIO POJb 37ECh UIrparOT mTaMmbl poma Pseudomonas. OnmHako He
CllelyeT CBOIUTH 3TOT POJ TOJbKO B BHIy PSeudomonasacruginosa— u3BeCTHOMY BO30YIUTEIO
OTTaCHBIX IS YeJloBeKa BUOB. IMEHHO HenmaToreHHBIE IITaMMBI BXO/IAT B COCTaB aKTUBHOTO mia. Jlist
TUX MHKPOOPTaHU3MOB XapaKTepeH IIMPOKUN Habop OKHCIUTENbHBIX (epmenToB. Ilpenapatsl,
cocTosiMe M3 KJIETOK PSeudomonas, MCrosp3yroTcsl TNpH JMKBUAAIMW 3arpsi3HEHUH, BBI3ZBAaHHBIX
yredukoi HeTH. OKUCIEHUIO MOABEPraloTcsi, 00pa3Ho roBOps, U SK30THUECKUE CYOCTpaThl, HAIPUMED,
KOJIbYATHIE YrIIeBOAOPoAbl. [loMuMo 3TOro 000104Ka carpoUTHBIX BUAOB PSseudomonas, BXoasmmux
B aKTHBHBIN WJI, IMEET CBOM OCOOCHHOCTH Ha YpPOBHE MOPWHOBBIX KaHAIIOB, OOJIETYAIONINE JOCTYII
CyOCTpaToB K OKHCIUTEIBHBIM (pepMEeHTaM.

Bo-BTOphIX, mpeBpamieHue HekoTopbix cydctpatoB B CO2 u H20 ocymiecTisieTcst 3a cyeT
TIOCJIEIOBATEIEHOTO BO3/ICHCTBHS Ha HUX ()EPMEHTOB pa3HBIX MHUKPOOPTaHM3MOB. MHBIMH CIOBamH,
olHa (pepMEHTHas cUCTEMa MPEBpAIlaeT KOHKPETHOE COEJMHEHUE B MPOMEXKYTOUHbIE MPOAYKTHI, a
Jpyras KaTalu3upyeT MAajJbHEWIIYI0 Jerpajaliio ATHX HPOMEXKYTOUYHBIX MPOIYKTOB. ITUM
MOYEPKUBACTCS, UTO AKTUBHBIN HJT PYHKIMOHUPYET KaK KOMIUIEKC MUKPOOPTaHU3MOB.

B-TpeThux, cienyer MMeTh B BHIY, YTO B CTOYHBIX BOJaX HEKOTOPBIX IPOU3BOJCTB (B
YaCTHOCTH, NMPEANPHUATHI aHTHOMOTHYECKOH MPOMBIIUICHHOCTH) MOTYT COJIEPXKATHCSI OCTATOYHBIC
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KOJIMYECTBA AHTUMHUKPOOHBIX BEIIECTB. OTO O3HAYAET, YTO MUKPOOPIaHM3MBI B a3pPOTEHKAX
MOCTOSTHHO KOHTaKTUPYET C HUMHU, T.€. CO3JAI0T YCIIOBUS JJI CEJNEKIMH pe3ucTeHTHBIX GopMm. Ho
HE HMCKJIIOUEHBI Cly4au, KOrja KOHIEHTpalus aHTUMHKPOOHBIX BELIECTB B OUMINAEMBIX >KHUIKUX
0TX0J1aX MOXET 0Ka3aThCs HEOOBIYHO BBICOKOM U BbI3BATh FMOEIb KJIETOK aKTUBHOIO UIIA.

D10 TpebyeT KOHTPOJS 3a COCTOSIHMEM akTHUBHOro mia. [locie ydacTka ¢ a’pOTEHKOM HIIU
HECKOJIbKUMH TIOCJIEI0BATEIbHO PACIOJIOKEHHBIMU a3pOTEHKaMM M BTOPUYHBIM OTCTOMHHUKOM
NPUHIUIHAIBHO BaXHBIM JJII CUCTEMbI JKMIKUX OTXOJOB SBJISETCS «OJOK JOOYHCTKH». B Hem
KYJIbTypajbHasi KUJIKOCTb, B KOTOpOW ocrtaercsi mnpumepHo 10% mepBOHAYaIbHOIO COJEp/KAHUSA
OpraHMYECKUX BELIECTB (KaK IIPAaBWJIO, 3TO TPYAHOOKHUCIISIEMbIE BEIECTBA), MPOILYCKAETCA Yepe3
O01oUIBTPHI — IUVIEHKH C UMMOOMIM30BaHHBIMU KJIETKAMH MHKPOOPTaHU3MOB C Hanbojiee BBICOKON
OKHUCJIUTETIbHOU aKTUBHOCTHIO. Hepeako 3T KIETKU NMPUHAANEKAT K CKOHCTPYUPOBAHHBIM METOIaMU
TeHHOW MH)KEHEPHH IITaMMaM, COAEPIKAIIUM IUIa3MHU/IbI, HECYIUE T€Hbl OKUCIUTEIbHBIX (DEPMEHTOB
(bepmentoB  mectpykiuu). Takuwe 1eNeHANpaBICHHO MOTYyYEHHBIE —«IITaMMBI-IECTPYKTOPBI»
CIOCOOHBI OKUCIISITh TPYIHOOKHCIIIEMbIE BEIIECTBA U YHUUTOXKaTh ocTaBiiuecs 10% 3arps3sHeHuil B
OYHIAEMOM KUIAKOCTH.

NmmoOnmu3anust KIETOK TaKMX ITAMMOB B OMOIUICHKaX palfoHaJbHA BBHUIY TOTO, YTO MpPH
CIIOCOOHOM pa3MHOKEHMM 3THX KIJIETOK HMCKYCCTBEHHO IIOBBIIIEHHAs OKHUCIUTENIbHAs aKTUBHOCTb
MOJKET OBITh yTpadyeHa 3a cueT OOpaTHBIX MyTallui WM MOTEpH Mia3Mui. B sTom cinyuyae B «Omoke
JOOYHCTKI» KaK Obl «COUYETAIOTCS» TeHHas MHXKEHepHS M HHKeHepHas sH3umosnorus. [Ipomeamias
«OJOK JOOYHMCTKI KUAKOCTh, COOTBETCTBYIONIAsA O(UIIUATIBLHBIM KPUTEPHUSIM MUTHEBOM BOABI (OJAHUM
U3 TPUHATBIX METOAOB KOHTPOJs TOKCHYHOCTM B JAaHHOM CIy4yae sBISAETCS IOAABJICHUE
’KHU3HECTIOCOOHOCTH MHKPOCKOIMYECKOro pakooOpasnoro Daphniamagna), xmopupyercs U 3arem
[IOCTYNAET B OTKPHITHIE BOJAOEMBI.

Kacascp paboTel crcteM OMOJOTMYECKOW OYMCTKH CTOYHBIX BOJ B Pa3HBIX PEKHUMax, CIEAYyeT
OTMETHUTh, YTO MPU MAKCUMaJIbHBIX («IIOKOBBIX») Harpy3Kax MOTYT BO3HMKHYTH pa3Hble TPYIHOCTH.
B Takme pabOoune mnepuoabl B a’POTEHKHM BHOCST BBICOKOAKTUBHBIE IITaMMBbl JE€CTPYKTOPBI
(«OakTepHuaIbHBIE 3aKBAaCKH»), YTO MO3BOJSET 3HAYUTEIBHO YCHIUTH IPOIMYCKHYIO CIIOCOOHOCTb
CHCTEMBbI OUUCTKHU XUAKUX OTX0J0B. C 3TOH 1eNbIo JUIsi OMOTEXHOIOTHYECKHUX MPEINpPUATHI pa3HOro
npoduIisi PEeKOMEHIOBAHBI CIelaibHbIe Ipenaparsl: «Phenobacy - anst yruiausauu yrieBo1opoioB,
«Thermobacy - ans okucienus moaucaxapuaos, «Polibacy - mis 0cBOOOKAEHHS OT CHHTETHYECKHX
neTepreHToB M T.1. OpueHTHUpOBOUHAs J03a «OaKTepUAIbHOM 3aKBACKM» M3 JKUBBIX KIETOK
cocrasisier 0kos10 100 mr Ha 1 M° CTOYHOM KHUAKOCTH.

B 3akmroueHrne oTMETHM BO3MOXKHOE pa3zHOOOpa3ue cXeM OMOJOTHYECKON YTHUIIU3AIMH KUTKUX
0TX0/10B. Tak NMOMHMMO a’pOOHOM OYMCTKH B CXEMYy MOTYT OBbITh BKJIIOYEHBI: 3Tall aHa’dpOOHOMN
OYHUCTKH, 3Talbl C MCIOJIb30BaHUEM COPOCHTOB (aKTMBHPOBAHHOTO YIS, IIEOJIMTOB U JIp.), ATAIbI C
IIPUMEHEHHUEM DIEKTPOXUMUYECKUX METO/I0B (HAIIPUMED, JIEKTPOKOATYIISALINN).

I'a3000pa3nble oTX0abl. ['a30Bble BBIOPOCH OYMINAIOT OT OPraHUYECKUX COEAMHEHHH IpH
temneparype ot 300 go 1 000°C B KoJIOHKax ¢ HEOpraHWYECKUMHM KaTajau3zaTropamu. B sTom ciydae
netydas «opranuka» mpespamiaercss B CO2. B HEKOTOPBIX ciydasx HCIOJIB3YIOTCS OMOJIOTHYECKHE
(GUIBTPEI HA OCHOBE MUKPOOPTaHU3MOB, OKHCIISAIONIUX opraHndeckue BeuecTna 10 COx.

OpHako MpH HCHOJIB30BAaHUM MHKPOOPTaHU3MOB BO 0OJlaro HEOOXOAMMO, MPEXIe BCETo,
3HaTh BpeAd OT HUX W MYTH €ro npenorBpauieHus. Bpea oT MUKpPOOPraHM3MOB Ha3bIBACTCS

OMOMOBPESKIACHUEM M TMPEACTaBIsSeT Cco00i Jr000e HEeXenaTelbHOe W3MEHEHHE CBOWCTB
MaTepuaoB, BEI3BAHHOE KU3HEIEATEINHHOCTHI0 MUKPOOPTaHU3MOB.
buonoBpexaeHus U MyTH WX MPEAOTBPAIICHUS:
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217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

BI/IOHOBpe)KI[eHI/ISIM MMOoABEPraroTCAd, IpCKAC BCCro, CIACAYIOINUC MAaTCpUaJIbl:

1. TlumeBsie npoayKThl. [ UX 3aIUTBI OT MHUKPOOPTaHM3MOB HCIIONB3YETCS 3aMOpaKMBaHUE,
3acajiBaHue, 3acaxapuBaHHe, KHUIISYEHHE, KOHCEpBUpPOBaHME (BBEIEHUE CHEIHATbHBIX
XUMHUYECKHX J00aBOK-KOHCEPBAHTOB) U JIp.

2. llemmonoza m w3nenus w3 Hee (Oymara, AepeBo, TkaHu). Hampumep, xiomyaToOymakHas
TKaHb, HaxoAsch B 3emiie mpu +25° C, MOJHOCTBHIO TEPSET CBOI MPOYHOCTH, MOITOMY
HaTypaJIbHbIC U MOJTYCUHTETHYECKHUE TKAHH, ACPEBSHHBbIC U3JIENHsI, HEKOTOpbIE copTa Oymaru
MPOIUTHIBAIOT CIICUATHHBIMU XUMUYECKUMHU COCTABAMHU.

3. TloBepxHOCTHBIE MOKPHITUS (IIACTUK, IJIACTMACCHI), MPEAHA3HAUCHHbIC Ul 3aIUTHl U3AEIUN
OT OKHCJIHTEIbHON KOPPO3MM, MOTYT CaMHU IOABEPraThCsi OHMOKOPPO3MM TOJ ACHCTBUEM
MUKpOOPranu3MoB. [103ToMy B UX cOCTaB Takke BBOAST XUMUYECKHE T00aBKH.

4. Metamibl (pa3In4YHbIe TPYOOIIPOBOIBI, 0OCOOCHHO, HAXOISAIINECS B 3€MJI€) TAKXKe ITOABEPTaIOTCS
OMOKOPPO3UHU TOJ JEUCTBUEM Kelle30(hUKCHPYIOMUX (M APYrux) MHKpoopranu3mMoB. Kpome
TOT0, MUKPOOPTaHU3MBI MOTYT HAKAIJIMBATHCS B TPYyOOIPOBOAX, CyXKasi HX IPOCBET.

5. PaznuuHOe TOIUIMBO M CMAa304YHBIE MaTepuajbl TOXKE HYXKIAIOTCS BO BBEIECHUU PA3IUYHBIX
XUMHYECKHX J00aBOK, T.K. OHHM MOTYT TMOJBEprarbcs JCHCTBUIO  JHTOTPO(HBIX
MHUKPOOPTaHU3MOB.

6. BHOMOBpeKACHUSAM IMOIBEPrarOTCS TAKKE IParoleHHBbIE METAJUIbI (30J10TO), JAPAroleHHbIC H
NoJTyIparolieHHble KaMHu (Oupro3a, sSHTapb, KOpPaUIbl), TTOSTOMY OHU TaKXe HYXKIAIOTCA B
00paboTKe XUMUYECKUMHU COCTaBAMHU.

7. Pe3uHbl M IUIaCTMAcChl JOCTATOYHO YCTOMYMBBI K BO3JEHCTBUIO MHKPOOPTaHU3MOB, T.K.
BO3MOYKHOCTH OMOIIOBpPEXKICHHH ObLIa yYTeHa U MPEeIOTBpaIleHa YKe IPU UX CO3/IaHHH.

3amuTa MaTepualioB Pa3IMYHON MPUPOABI OT OMOMIOBPEKICHUH SIBISIETCA CAMOCTOSITEIILHON
3a7aueil OMOTEXHOIOTHH.

IV. HiutrlocTpaTuBHBIN MaTepHAaJI. IPUIIAracTCs

V. Jlutepatypa:
OCHOBHAasl:
Eropoa T.A., Knynoa C.M., Kusyxuna E.A. OcHoBbl OuoTexnosoruu. — M.: M3a. uentp
«Axanemusiy», - 2008. — 208 c.
EBtymenkoB A.H., ®omuues 10.K. Beenenne B 6uorexnonoruto: Kype nekumii. — Munck.: BI'Y,
2002. - 105 c.
Caspiknn 10.0., OpexoB C.H., YakaneBa M.U. buorexnonorus: YdebHoe mocobue. — M.: U3a.
Llentp «Axagemus». — 2006. — 256 c.
OpexoB C.H. ®apmarieBrrueckast 0MOTEXHOJIOTUS. PYKOBOACTBO K MPaKTHUECKUM 3aHATUSAM. —
VYue6Hoe nmocodwue. — [lox pen. akag. PAMH B.A. beikoa, npod. A.B Karnmuuackoro. — M. :
I'SOTAP-Menaua 2009. — 384 c.
EnunoB H.I1. Xumunueckas mukpoOuosnorus. - YueOnuk. - M.: Boiciias mikona. - 1989, 448 ¢
Bopo6sesa JI.U. IlpombliieHHass MUKpoOHoiorus. - Yuebnoe mocodue. - M.: Uzn-so MI'Y. -
1989, 294 c.
buorexunonorus. [Ipunuunsr u npumenenue. Ilep. ¢ anrn. / Ilox pea. U. Xurrunca, JI. becra, k.
xonca. - M.: Mup. - 1988, 480 c.
Yyemos B.M., 3aiines A.U., Ille6anoBa C.I'. IlpomblienHas TexHoJorus JiekapcTB. Tom 2.
Xappkos, 2002.
buorexnonorus mukpoonoro cuntesa (Ilox pea. bekepa M.E.) — Pura — 1980.
buorexnonorus. (OtB. pegaktop A.A. bae). - M.: Hayka. - 1984, 310 c.
ITept C. Ix. OCHOBBI KyJIbTUBUPOBaHHSI MUKPOOpPraHu3mMoB. M., - 1979 1.
[Tpompiniernas mukpoouomnorus (ITox pen. Eroposa H.C.) — M., 1989 1.
[Iponecer n anmapatsl xumudeckoit TexHoioruu  (ITox pen. ILI. Pomankosa). — JI. — 1981.
JAONOJIHUTEIbHAS
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13.

14.
15.
16.
17.

18.

bepezos T.T. , KopoBkuna b.®. — buonornueckas xumus (ITox pen. U.M. HMBanoBoii) — M.,
Menuuuna — 1981 r.

Huxutun I'.A. — Buoxumudeckue 0CHOBBI MUKPOOHOJIOTHYSCKUX MPon3BoACTB — Kues, 1981.
Bbputron I'. — buoxumus npupoausix nurMeHToB. M., Mup — 1986 1.

ITonora T.B. — Pa3zButue 6uorexnonorun B CCCP — M., Hayka - 1988 r.

[TonynsionHkle acriekTsl OnorexHonoruu — [leuypkun H.C., Bpunskos A.B., Mapkenkosa T.B. —
Hosocubupck: - Hayka — 1990 r.

Cneunansuble KxypHanbl: «buorexnonorusi», «®Papmauus Kazaxcrana», «®DapmareBTudecKuil
OIOJUICTCHBY U .

VI. KoHTpoJsibHbIe BONIPOCHI (00paTHAasi CBA3b):
KaxoB o0Omuii BKk1a[ OMOTEXHOJIOTHH B PEIICHNE COBPEMEHHBIX SKOJIOTHIECKUX TpodireM?

Urto coOoli peaCTaBIIsAI0T OMOTEXHOIOTHIEKHE OTXOIBI?
Kakue cymiecTByIOT CXeMBbI IO OYHCTKE TBEPABIX, JKUIKAX U Ta3000pa3HbIX OTXOH0B?
KaxkoBa ponbs TeHHON MH)XXEHEPUHU B SKOJIOTUU?

LA O

Ilo kxakmm HaIlpaBJICHUSAM MOXXHO COBCPIICHCTBOBATH OHMOTEXHOJIOTHYECKOE IIPONU3BOACTBO B IIJIAaHE
9KOJIOTHUYECKOH 0e30macHoCTh?

Jlekuusa Ne6

I. Tema: OcHoBHble TpeOOBaHME K MaTepuajsaM M anmaparaM OHOTEXHOJIOTHYECKUX
IPOM3BOJICTB: 3KCILITyaTallUOHHbIE, KOHCTPYKTUBHbIE, SKOHOMUYECKHUE TPEOOBAHMSL.

TpeboBaHusi TeXHUKH O€30IACHOCTH, INPOMBIIUICHHONW CAaHUTApUU U OXpaHbl Tpyda B
OMOTEXHOJIOTMYECKOM IIPOU3BOJICTBE.

I1. Hesn: O3HAaKOMHUTDH CTY/IEHTOB C OCHOBHBIMU TPeOOBaHUSMU K MaTepuajaM U armaparam,
TEXHHKE O€30MaCHOCTH, IPOMBIIUICHHON CaHUTApUU M OXpaHbl TpyJa B OMOTEXHOJIOTMYECKOM
IIPOU3BO/ICTBE.

II1. Te3uce! Jekuum:
TPEBOBAHUSA K MATEPHUAJIAM U AIITAPATAM
[Ipy  cozmaHMM ammapaTa C IENIbl0 MPOBEISHMS TEXHOJIOIMYECKOro IMpolecca HeoOXOAMMO
YUUTBIBATh HKCIUTyaTal[MOHHBIE, KOHCTPYKTUBHBIE U SKOHOMHUYECKHE TPEOOBaHUS, a TAKXKE OXpaHy
TPyZAa M TEXHUKY 0€30MaCHOCTH B IPOMBIIIUIEHHBIX YCIOBUSX.
JIKCIIyaTallHOHHbIE TPeOOBaHMA

Anmapar co3zmaercss JUIsl TPOBEIEHUS OMNPEECIIEHHOT0 TEXHOJIOIMYECKOro Ipolecca,
TpeOyIOIIero ONpeeIeHHbIX yCcaoBHi. TakuMu yCIOBUSMHU SIBISIOTCA: TeMIepaTypa U JaBleHUE,
IIPU KOTOPBIX OCYILECTBIISIETCS IMPOILECC; CKOPOCTh JBM)KEHHMS M B3aUMHBIM KOHTAKT IOTOKOB;
MEXaHUYECKHE, TEIJIOBBIE U JPYTHE BO3AECHCTBHUS.

Tak, HanpuMep, IpHU BapKe NUTATEIBHBIX CPEl, COAEPKAIUX MMEKTUHOBBIE BELIECTBA, MOTYT
00pa30BbIBATHCSA OCAIKU Ha TMOBEPXHOCTH 00OTpeBa M CKAIUIMBATHCS MPOMYKTHI JEHATYpalluHu,
KOTOpbIE BIHMSIOT Ha TMPOLECC TEIUIO0OOMEHa, MOITOMY palMOHAIBHO MPUMEHEHUE KOTIa,
OCHAIIIEHHOTO TJIAHETapHOM/IKOPHOW WM OBICTPOXOTHON JIOMACTHON MEMANKON JTOCTaTOYHO
0OJIBIIIOTO AUAMETPA.

Koren mmeer numuuapuuecknii kopryc 1, chepuueckoe mauine 2, CHaOKEHHOE MapOBOU
py6aikoii 3 u skopHOi Memankoi 4. Memaika cioco0CcTByeT paBHOMEPHOMY 00OTpEBY Cpeabl, a
TAK)Ke MIPEIOTBPALIACT OCAXKACHHUE IEHATYPUPOBAHHBIX IEKTHHOBBIX BELIECTB. Y CTPOMCTBO TAKOI'O
anmapara I03BOJISIET CO3/1aTh ONTHUMAIbHBIE YCIOBHS Ul IPOTEKAaHUS Ipoliecca, TOrAa Kak
Jpyrue THUIIBI anmapaToB (HampuMep, LWIMHApWUYEcKas ¢GopMa KOTIa C TUIOCKUM JTHHILEM,
JIOTIACTHOM MEIIAJIKOW M 3MEEBUKOM JIJIs T1apa) He oOecTieyru Obl yKa3aHHBIX YCIOBUH.



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTyCTiK KasakcTaH MmeavunHa akagemusicol» AK AO «HOxHo-KasaxcTaHCKass MEAVUMHCKas akaaeMusi»
Kadenpa «Texnonoruu papmMareBTHIECKOTO MPOU3BOJICTBAY 044/48-11
®dapmaneBTHUYSCKAs OMOTESXHOJIOTHS» lerp.m3ldd

['maBHOM XapakTEpUCTUKOMW ammapara SBISEeTCS ero MPOU3BOAUTEIBHOCTb, T.€. KOJIUYECTBO
MOJIYYEHHOTO TOTOBOTO MPOJIYKTA 32 €UHUILY BPEMEHH.

Boee MONHO XapakTepu3yeT KOHCTPYKIHIO HPOU3BOAUTEIBHOCTh, OTHECEHHas K 1 M2
MOBEPXHOCTH, HAIPUMED: HAIIPSIKEHUE BBITIAPHBIX aMapaToB - KOJWYECTBO BOJIbI, BHITAPEHHOM 32
1 4 oTHeceHHOE K 1 M°  €ro MOBEPXHOCTH.

[Tpon3BOIUTENBHOCTD ammapaTa MOXHO YBEJIMYUTh WHTCHCH(HKAIMEH mpoiecca, 3aMEHON
MEPUOJNYECKUX IIPOLIECCOB HENPEPHIBHBIMKA, MEXAHU3ALMEN U aBTOMATU3ALUEH HX.

KoHcTpykTHBHBIE TPEOOBAHNS

[Ipu mpoexTupoBaHMi HOBOTO ammapara ¢ COOJIIOJCHHEM ASKCIUIYaTal[HOHHBIX TpeOOBaHUN
CTaBATCS TAKUE YCIOBUSL:

e MHHUMAaJIbHAs Macca;

e o0ecreueHre COOTBETCTBYIOUICH MPOUYHOCTH;

® T[pUMEHEHHE JIETKO 3aMEHSEeMBIX JleTalled M Y3JIOB, a Takke yao0CTBO B JKCILTyaTalluu,

PEMOHTE, MOHTaXKE U Pa300pKe;

® TEXHOJOTHMYHOCTh B U3TOTOBJICHUH.

[Tpu mpoekTUpOBaHUHU ammapaTa, YTOObl YMEHBIIUTh €r0 MacCy, UCIONb3YIOT Takylo Gopmy,
IIpH KOTOPOil OTHOIIIEHUE OOKOBOI MOBEPXHOCTH ammnapara K ero 00bemy Obu10 ObI MUHUMAbHBIM.

CamMoe Mmanoe OTHOLIEHHE MOBEPXHOCTH K 00beMY HMMEIOT almapaThl IapOBbIE, IMOCIETHUE
WCIIOJIb3YIOTCA IIPU CO3JAaHUM XPAaHWIMIL Uil KUIAKOcTed. [Ipu mpoekTupoBaHMM anmaparoB
MWIHHIPAYECKON (POPMBI ¢ KPBIMIKOH W TUIOCKAM JIHOM YKa3aHHOE YCJIOBHUE COXPAHSCTCS TPHU
cootHomeHun H:D =2 (H- BbicoTa, D- nuametp). M3roroBienue oTaAeabHBIX A€Tajel U y3JI0B U3
MAaTE€pHUAJIOB BBICOKOM MPOYHOCTH TAK)KE€ YMEHBIIAET MaccCy armapara.

I'epMeTH3anusi ¥ CTEPUIN3ANMSA 000PYIOBAHUS

AcemnTHYecKrue YCIIOBHsI IPOHM3BOJICTBA TPEOYIOT CTEpUIIM3AlMK TIepe]] HayajioM Ipolecca Beel
anmapatypsl (M3HYTPH) M BCEX MaTePHATBHBIX MOTOKOB. DTOr0, OJHAKO, HemocTtaTo4HO. CTepHIILHOCTD
JIOJKHA OBITH COXpaHEHA B TCUCHUE BCETro paboyero mukia. MHbIMU ClIOBaMH, TEXHOJIOTHYSCKUH MPOIECC
JIOJDKEH OBITh 3alUIEH OT KOHTAMHHAIMM 32 CUeT OO0CCIEeYCHUS TEePMETHYHOCTH BCEX COCIMHCHUN B
amnmaparype.

B MoHTaxHOH cxeme J000Oro (QepmMeHTepa MMEETCsl HECKOJbKO JIECATKOB pa3HOro pona
FepMETH3UPYIOIINX 3JeMEHTOB. Hambosiee pacnpoCTpaHEeHHbIE W3 HUX — (DIAHIEBBIC COCTUHCHUS U
3alropHas apMatypa ysa3BUMbI B OTHOIICHHUU I'CPMETHIHOCTHU IIPHU MOHTAXKE C 00BSI3KOI (bepMeHTepa.

B cucremax, paboTalomMX B aceNTUYECKHX YCIOBHAX, JOJDKHA OBITH oOecredeHa BO3MOXKHOCTH
CTEePWIIM3AIMU BCEX TOUYEK BHYTPCHHHX O0OBEKTOB alNapaToB U KOMMYHHKALMA. [ljist aTOro mepen 3arpy3Kkoit
(bepMeHTEepoB dYepe3 HHUX MPOIYCKAIOT HACBHIIICHHBIH BOASHOW mMap mnoja jgaBieHueM. OHAKO 371ech
CYILIECTBYIOT CBOM CJIOKHOCTH. DTO KacaeTcsi, HallpuMep, OTKPBITBIX TPYOHBIX OKOHYAHHUH — y4acTKOB TPYO,
OJTHUM KOHIIOM COCIUHEHHBIX ITOJIOCTHIO (pepMeHTepa, a IpyruM conpHkacatonmxcs ¢ armocdepoit. K Hum
OTHOCSITCSI y3€JI OTBOJIa OTPa0OTaHHOIO, T.€. IPOIIEAIIEro Yepe3 pepMeHTep, BO3ayXa U y3Jbl 0TO0pa mpoo.

[oBbIlIIEHHOE JaBJEHHE B OTKPBHITOM TPYOHOM OKOHYaHUH CO37aTh HEBO3MOXHO, CIEIOBATEIbHO, U
temneparypa Tam Oyner He Bhimie 100°C. M3-3a 3TOro NpUXOAMTCS YBEIUYMBATH IPOAODKATEIIHOCTD
00padotku. OOBIYHO B TPyOE NENar0T BBIPE3KY, H BO BpeMs padOTHI IIap HENPEPHIBHO MOAACTCS B OTKPHITOE
Tp}I6HOG okoHuanwue. B ClIydya€ TaK Ha3bIBA€CMbIX «TYIIMKOBBIX MOJIOCTEMN) TPYAHO 00€eCITeYnTh BLITECHEHNE
BO3/IyXa U MUPKYJSIHIO napa. OOBIYHO B TPYOOIIPOBO/] BPE3atOT JIBA BEHTHIIS, MKy KOTOPHIMH — TTOJIBO/]
napa u OTBOJI 00pa3yroIerocsi KOHJIeHcara.

[IpomsplteHHbIe pepMeHTEPhI OONBIIOro 00BEMa CTEPIIIU3YIOT B TeueHue yaca npu 125-130 °C.

JKOHOMHYECKHE TPeOOBaHUSA
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3arpaTbl Ha [POEKTUPOBAHME, W3TOTOBIEHUE, MOHTaX M OSKCIUIyaTallUl0 XHUMHUKO-
(dapMaleBTUYECKUX aMllapaToB € YYE€TOM ONTUMAJIBHO pEaJIbHbIX YCIOBUI JOJDKHBI OBITH
MUHMMAJIbHBIMM M OOOCHOBAHbI ~TEXHUKO-3KOHOMHYECKHMHM pacdeTaMd. OKOHOMHYECKas
11eJ1ecO00pa3HOCTh BHEPEHUS B NMPOU3BOACTBO alllapaTa 3aBUCUT OT KauyecTBa NPOU3BOAMMON Ha
HEM IMPOAYKLMH U 3aTPaT Ha €ro 00cIyKUBaHUE.

TpeGoBanus TexHUKHN 0€30IIaCHOCTH ¥ NPOMBIILICHHOH CAHUTAPUH

AnmapaTtsl ¥ TPUOOPHI UI XUMHKO-(apMalleBTHYECKOTO MPOM3BOJICTBA MPOCKTUPYIOT H
M3TOTOBIISIOT C TPEOYEMBIM 3a11aCOM IIPOYHOCTH, CHAOKAIOT UX MPEJOXPAHUTEIBHBIMU CUCTEMAMH,
IPEAYIPEKIAIOMMMHI aBapUH, a TAKXKE OTPAKIAIOT €r0 IBUKYLIUECS ACTAIN U Y3JIbL.

[TosToMy ucnonb3yroT Haubojiee ynoOHbIE B 3TOM OTHOIIEHHMM TI'€PMETUYECKH 3aKpBIThIE
annaparbl HEIIPEPBIBHOIO JEHCTBUS, B KOTOPHIX KOHTPOJIb OCYLIECTBIIAETCA C IyJbTa YIPABJICHUS
aBTOMATHUYECKH C COOTBETCTBYIOLIEH BOWHON 3alIUTOMN (Hampumep, TEIJoBas U JEKTpUYecKas).
AnmnapaTsl  (papMaleBTUYECKUX IPOU3BOJACTB JOJDKHBI CTPOrO  COOTBETCTBOBATH BBICOKUM
CaHUTAPHO-TUTMEHUYECKUM TpeOOBaHUEM, NPEAYNPEXKTAIOMIM OaKTepUaIbHOE, MEXaHUYECKOe
WM XUMHUYECKOE 3arps3HEHUS U PA3JI0KEHUE JIEKAPCTBEHHBIX CPEICTB.

Jiist oGecriedeHnss yKa3aHHBIX YCIOBUH ammaparthl JODKHBI OBITH TePMETHYHBI, YAOOHBI IS
BO3MOXXHOM TIIATEIBHOW 3a4YMCTKU W JE3UH(EKIHH, KPOME TOTO, almaparbl JOJDKHBI OBITh
W3rOTOBJIEHBl W3  MaTepUaloB, HE  B3aUMOJCHCTBYIOIIMX C  OKpYXalouUled  Cpeiou,
nepepadaTbIBaeMbIMU MaTepUaJIaMH.

JlokyMeHTanus NpeAnpusaTUs MO OXpaHe TpyJa BKIIOYAET MpaBuia MO TEXHUKE O€30MacHOCTH U
IPOU3BOJICTBEHHON CaHUTApUM, a TaKXkKe MHCTPYKLUHU IO OXpaHe TpyJa, TPeOOBaHUS KOTOPBIX
JOJDKHBL COOMIOAaThCA pabouuMHU M CAyXKallMMU Opeanpustus. MHCTpykuuu coiepxar marh
pas3zenoB: ob0mue TpeOoBaHUS 0e30MacHOCTH, TpeOoBaHMA O€30MacHOCTH Iepe] HadaioM
BBITMIOJIHEHUST paboT, BO BpeMsl pabOThl, B aBapUUHBIX CUTyallUsIX M IO OKOHYaHUM paboThl. Mmu
JIOJDKHBI OBITH OOecrieyeHbl Bce padoTarollue, pyKOBOAMTENM MOApAa3JeNeHUH M Mpo(COrO3HBIH
KOMUTET. DTU JTOKYMEHTHI IIepecMaTpUBaIOTCs He pexke 1 paza B 5 jeT, a Ay paboT MOBBIIIEHHON
OMACHOCTH B 3 roja, a TaKkxke B ciaydae u3MeHeHus HJI mo oxpaHe Tpyna M 3aKOHOJATENIBCTBA O
TpyZe.

Pasmemenne naGopaTopu B  CHENMATBHO MpEeIHA3HAYEHHOM 3/JaHUU  00OecreyuBaeT
HaJJIeXkalllee CaHUTapHOE COCTOSIHME BCEX pabo4uX IMOMEIIEHUH C COOJIIOJEHHMEM OCHOBHBIX
TpeOOBaHUH, MPEIbABISIEMBIX K OCBELUICHHOCTH MOMEIICHHUs, YCTPOMCTBY BBITSKHBIX HIKa(QoOB U
000py/I0BaHUIO, TPUTOYHO-BBITSKHOM BEHTWISAIMH. [IperycMOTpeHO mNpaBUIIbHOE pa3MeEIleHne
J1a00paTOpPHOro 000pyI0BaHUS U TIPUOOPOB.

ITepconan nmaGopatopuu MODKEH HUMETh JTOCTATOYHO BBICOKYIO KBAIM(DUKAINIO U HABBIKA
OPaKTUYeCKOM paboThl. Bce COTpyIHUKHM JOKHBI MPOXOAWUTH TOATOTOBKY 10 TEXHHUKE
6e3omacHocTi. OOyueHue NPOBOAMUTCA €XeroaHo. B Teuenue roma (2-4 pasa) OpoOBOAAT
MHCTPYKTaX HEIOCPEJACTBEHHO Ha pabounx MecTax ¢ y4eToM creun(uku paboT JaHHOTO ydacTKa.
Ha mpakTudeckux 3aHsATHSIX 3HAKOMST C TpaBUJIaMU MPUMEHEHUS OTHETYIIHUTENs, MOXKapHOIro
pyKaBa, IpPOBEPSIETCS BBINOJIHEHWE HHCTPYKIMHA. WHCTpyKTax (uKcHpyeTcs B CHEHaIbHOM
JKypHaJIe C yKa3aHHEM TeMbl 3aHITUH, GaMWIMKM JIMIA, TPOBOJMBIIETO HHCTPYKTAX.

CotpynHukH J1a0OpaTOpUM JOJDKHBI paboTaTh B XajaTax, a B HEKOTOPBIX ciydasx (mpu
Pa3BEICHUH KHCIIOT, IIEIOYEH W MEPEHOCKEe WX B OOJBIINX KOJIHMYECTBAaX) 005S3aTEIbHO HA/IeBATh
3alIUTHBIE OYKH, PE3MHOBBIC II€PUATKH, IPOPE3MHEHHBIH (apTyK M PE3MHOBBIE CalloTH.

PeakTuBbl M MaTepuanbl JOIDKHBl XPAaHUTbCA B JIAOOPAaTOPUU B COOTBETCTBUU C UX
ocoOeHHOCTAIMHU. KOHLEHTPUPOBAHHBIE KUCIIOTHI, IIEJIOYM M JPYTUE€ PEaKTHBBI, BBIACISAIONINE
BpEIHBbIC Tapbl U Ta3bl, XPaHAT B HEOONBUIMX KOJMYECTBAX TOJBKO B BBITSDKHBIX IIKadax, B
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CKJIISTHKAaX C TPUTEPTHIMH NPOOKAMU U 3alIUTHBIMU KojrmaykamMd. OCHOBHBIE 3allachl 3THUX
PEaKTUBOB XPaHAT B OTAEIBHO PAcIOI0XKEHHOM OETOHHOM I10/1BAJIE.

[Ipu pa3mMernienny peakTUBOB Ha CKJIa/ie HEOOXOJMMO MOMHHUTH, YTO HEIb3s XPaHUTh BMECTE
BEIIECTBA, Pa3JINYHBIC 110 CBOMM XMMHUYECKUM CBOMCTBAM. B CKIIaICKMX MOMEILIEHUAX CTEHBI U OJI
HE JOJKHBI IOKPHIBATHCSA TOPIOYUMH MaTeprUaJaMu.

Ha pabounx MecTax HaXOJSATCsl pEaKTUBbI, HE IPEACTABIISIOIINE OMACHOCTH, B KOJIMYECTBAX,
HEOOXOIUMBIX 7151 aHamu30B. OrHeonacHble peakTuBbl (3¢up, coupt, OEH301) CIeIyeT XPaHUTh B
OTJCIFHOM MPOXJaJHOM TIOMEIIEHUH WM METAJUTMYECKOM INKady, OKpalIeHHOM MAaCIsHON
Kpackoil 6eoro 1seTa win aJllOMUHUEBOHM MyIpoil BO N30eKaHNWE HArpeBaHUs, U BbIJaBaTh TOJIBKO
B JICHb IIPOBEJICHHS aHAIN3a B OTPaHUYEHHBIX KoiuyecTBax (He 6onee 200 o).

PaboraTe ¢ OorHeonacHsIMH BEIIECTBAMU HAJI0 C OCOOOM OCTOPOKHOCTBIO, TaK KaK HMX Mapbl
001aaI0T CIOCOOHOCTHIO PACTIPOCTPAHATHCS HA 3HAYUTEIHLHOM PACCTOSIHMM M BOCIIIIAMEHATHCS. B
MIOMEIICHUH, TJI€ MPOBOAMUTCS aHAIM3, 3alPELIAETCs 3aXHUraTh FOPENIKH, MCIOJIb30BAaHUE IPYrHX
HMCTOYHMKOB OrpaHuuYeHO. [lofgorpeB MM neperoHka OrHEONacHbIX BEIIECTB OCYIIECTBISIOT B
MpeBapuTelIbHO HArpeToil BoasHOUW OaHe. Bo m30exaHue B3pbIBa 3alpeliaeTcs BbIMApUBaTh
Huskokurmsimue JIBXK  (nerkoBocruiaMeHsomuecs KUAKOCTH) nocyxa. llpu  BelmapuBaHumM
00s3aTeNbHO JOJKHO OCTaBaThCs HEOOIBIIOE KOJMYECTBO KUAKOCTU B TOCYZAE. 3amperacTcs
HarpeBaTh Ha BOJSIHOM OaHe BELIeCTBa, KOTOPHIE MOT'YT BCTyHaTh B PEAKIIUIO C BOJIOM CO B3pbIBaMU
U BblIeNeHHEeM mapoB win razoB. [Ipu nponuse JIBXK HeoOxonuMo HEMENIEHHO BBIKIIOYUTH BCE
UCTOYHUKH OTHS, DJIEKTPOHArpeBaTebHbIE MPUOOPHI, B JTHEBHOE BpeMsi 00ECTOYUTH MOMEIICHUE
BBIKJIIOYEHHEM OOIlIero pyOusIpbHUKA, a MpH OONBIIMX KOJMYECTBAX pa3IUTOrO BelIEeCTBA
BBIKJIFOYMTHh BCE MCTOYHUKU OTKPBITOTO OTHS M 3JIEKTPOHArpeBaTeIbHbIE MPUOOPBI U B COCEIHUX
MOMeIeHUsIX. MecTo MPOIuBa KUJIKOCTH CIEAYeT 3achllaTh MECKOM, 3arpsi3HEHHBIN IECOK cOOpaTh
COBKOM HJIY JIONIATOM.

3a XpaHeHUE SJAOBUTHIX BELIECTB, MX BbIJaUy U yyeT OTBEUaeT OAMH COTpyAHMK. PaGoraTh ¢
SATOBUTBIMU BEIIECTBAMM JIOJKHBI PaOOTHHMKH, O3HAaKOMJIEHHbIE C MpaBUWiIaMH paboT C sjiaMu, B
OTJeNbHONW KOMHaTe moja TAroil. [lo oxkoHuaHuu paboT pabodee MeCTO THIATENbHO YOHUpaercs M
1ocyza mnociie 00e3BpexUBaHuUs NIEpEIacTCs Ha MOUKY.

IIpu otOope mnpo® cTOYHOH BOABI HEOOXOIUMO COONIOATh CAHUTApHbBIE  MeEpbl
MPENOCTOPOKHOCTH. [Ipn OTMEpUBAaHMM CTOYHOM BOJbI IUIIETKAMU HYXHO ITOJIB30BaThCSA TOJIBKO
pe3sMHOBBIMK  OamioHunkamu.  Kareropuuecku —3ampelaercs  3acachlBaTb  BOJY  PTOM.

OT60p mpoO CTOYHBIX BOJ W3 KOJIOIIEB JIOJDKHBI MPOBOAMUTH JBa 4desoBeka. [locme cHATHs
KPBILIKK HEOOXOIUMO JJIUTENBHO U TIIATEIBHO MPOBETPUTH KOJIOALBI, YTOOBI paboTaromuil (mpu
MCIIOJIb30BaHUU 3AIIUTHBIX CPEJCTB) KaK MOYKHO MEHBIIIE BJIbIXal BpEAHbIC UCIIAPEHUS, AIOBUTHIE
rassl.

Kaxxprit paboTHUK JOJKEH COOI0IaTh MPaBUiIa JIMYHON TUTHEHBI:

- CTpOro coOI0/IaTh PEXXKUM TPYy/Ja U OTIbIXA;

- IOCTOSIHHO TMOJIJICPKUBATH Ha paboyeM MecTe HOpMaJlbHbIE TapaMeTpbl MUKPOKIMMATA
(Temriepatypa, CKOPOCTh JABM)KEHHUS BO3IyXa);

- IIpH BBITIOJIHEHUHU pabOThI 0053aTEIbHO MOJIB30BATHCS CHELOSKI0M, KOTOpas JOHKHA OBITh
CIIPaBHOM U YHUCTOM;
- IMYHYIO OJEXKy 0053aTeIbHO XPaHUTh OT/IEJIBHO OT CHELIOAEHKABI;

- HE XpaHUTh IUIY B XOJOAWIBHUKE, TJI€ XPAHATCS HU3KOKHUILAME XUMUYECKUE BELIECTBA;
- 00513aTEIbHO BBIMBITH PYKH NIEpe IPUEMOM IHUIIIH;

- 3alpeuacTcsa NpUHUMATh MUY Ha pa60‘-II/IX MeECTax U MIOJIb30BaThCA OJI 3TUX uenei/'l
71a00paTOPHOM MTOCYIOM;
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- ITOCJIE BBIMIOJIHECHHSI pa0OT B JIA0OPATOPUH 0053aTEIHHO MBITh PYKH C MBLIOM, IIPH paboTe C
JETYYHMH BEIIECTBAMU U MOPOLIKaMU HEOOXOIMMO BbIMBITh TaKXKE JTUIIO.

["a3oBast ceTb, KpaHbl, FOPEIKU U OTBOIAIINE PE3UHOBbIE TPYOKM JOJDKHBI HAXOOUTHCS B
UCTIPAaBHOM COCTOSIHUH.

Bce pabGoTsl B j1abopaTopuM JOJKHBI IPOBOAMTHCA TOJBKO HAa HCIPABHOM OOOPYIOBaHUM,
CHa0>XEHHOM HEOOXOIMMBIMHU 3alIUTHBIMH TpuciocoOneHusiMu. Bee o6opynoBanue 10MKHO OBITh
3a3eMJICHO BO M30€XaHHE IOPAXKEHUS 3IIEKTPUUECKUM TOKOM IpU IMOBPEXKICHUM W30JALNY,
COCIMHUTENbHBIE DJIEMEHTHI JOJDKHBI OBITH B MCHPAaBHOM COCTOSIHUH, SJIEKTPUUYECKHE IIHYpPHI HE
JOJDKHBI UMETh HapyIIEHUH B N30JIALUY.

B naGopartopuu 00s13aTeIbHO JOKHBI OBITH CPEICTBA MOKAPOTYIICHUS: CyXOH MECOK, UCTOBOK
acOecT, KoIIMa, acOecTOBOE MOJIOTHHILE, JOCTATOYHOE YMCIO OTHETYIIUTENIEH U MTOKapHbIe PyKaBa.
Kommoii, acOecToBbIM IMOJIOTHUIIEM, MIEPCTSIHBIM OACSJIOM HAKpBIBAIOT HEOOJBIINE E€MKOCTH C
TOPSIIIUMHU, JIETKOBOCINIAMEHSIOIUMHUCS JKUIKOCTAMU. Boly MOXHO MCIONB30BaTh JAJIS TYLICHHUS
OOJIBIIMHCTBA TOPIOYUX BEIIECTB. 3aIPENICHO TYIIUTh BOJOW: KaJbIUH, KaJIM, jKelie30, MarHui,
HaTpuil, KapOuJ Kaiblius, U3BECTb, CEIUTPY, LIEIOYHO3EMEIbHbIE METAJUIbl, YCTAaHOBKH IIOJ
HaNpsDKCHUEM, TOpSIIee Maciio WIM JKHp, IUIaMsl Tas3a, TOplYHe JKUAKOCTH, alleTOH, OCH3HH,
cnupThl. [Ipy BocIlaMeHEHUHM Macilia TYIIUTh CJelyeT MOKPOW TPSIKOW, NMPH BOCINIAMEHEHUH
OCH3WMHA, CKUIHMIApa, COUpTa, 3(QUpa, CEPHOU KHUCIOTHI - TMECKOM, acOeCTOM, OTHETYIIMTEISIMH.

B ciyuae Bo3ropanus He00X0IUMO HEMEJIEHHO:

-OTKJIIOUUTH IPUHYIUTEIbHYIO BEHTHIISALMIO;
- 00€CTOUNTH IEKTPOCETh B CEKTOPE BO3rOpaHUs UM BO BCel Jaboparopuu;
-3aKpBITh OKHA U IBEPH;
-IIPUHATH MEPHI 110 TYIIEHUIO BO3TOPAHUS IEPBUYHBIMH CPEACTBAMHU M0KAPOTYIICHHUS;
-OJJHOBPEMEHHO C TYLIEHUEM BO3TOPAaHMs YyAAIUTh U3 30HBI Bozropanus JIBXK u npyrue roproune
BELIECTBA.

Haubonbmas onacHOCTh JUIsl epcOHaNa MPH MOBEPXHOCTHOM CIIOCO0€ KYJIbTUBUPOBAHUS

MHUKpPOOPTraHU3MOB — 3TO HENOCPEICTBEHHBIH KOHTAKT C KyJIbTYpOoW MpoayleHTa. JlomkHa ObITh
TOYHAasl TapaHTHs B TOM, 4YTO J[aHHBIM MHUKpPOOPraHM3M HE IATOT€HEH M 4YTO OH TIIATEIbHO
oOcriefioBaH nepesn nepeaayeit Ha npousBoAcTBO. [Ipu pabote ¢ MUKpOOpraHM3MaMH UCTIOIb3YIOTCS
VHAVBUAYAJIbHBIE CPEICTBA 3allUTHI, HE TOMYCKAETCA BXOJ B PaCTHIIBHYIO KaMepy BO BpeMsl pocTa
KYJIBTYpbl, OCOOEHHO Ha CTaJUM CIOPOOOPa30BaHUS M MOJACYHUIMBAHUSA KyJIbTypbl. OTOOp mpob
KYJIBTYpPbI JOKEH MPOBOJUTHCSA MPOOOOTOOPHUKAMH, MCKIIIOUAIOIUMU BO3MOXKHOCTh OMAJaHUs
KYJIbTYpbl Ha KOXy pabotarouiero. Hapymenue npaBui paboOThl, OTCYTCTBHE aCHMUPALIMOHHBIX U
FepPMETU3HUPYIONINX YCTPOUCTB MOTYT CIIOCOOCTBOBATh YBEJIMUEHHIO 3allbIIEHHOCTH BO3/lyXa, a MpU
paboTe ¢ TOTOBOM KyJIbTYpOH — MOBBIIIEHUIO KOHIIEHTPAIMH CIOP MUKPOCKOIMYECKHUX I'puOOB B
Bo3ayxe g0 104 — 105 ma 1 M3, uTo MOXKeT moBiedb 3a co0oil 3abosieBaHME pabOTAIOLIUX.
Haubonee dacto oTMeHaroTCs MOPAKEHUS KOXKM U CIHU3MCTBIX — KOHTAKTHBIM alulepruyecKuit
JaepMatuT. YacTo npu mpeKkpameHuy KOHTaKTa ¢ ajlIEpPreHTOM SIBJIIEHUS IEpMAaTUTa UCYE3al0T, HO Y
HEKOTOPBIX JIML HAOIIOAAeTCsl SIBJICHUE CEHCUOMIM3AIlMM U MPH BO3OOHOBIIEHUH PabOTHl BHOBD
MOSIBJISIFOTCS IPU3HAKK JIEPMATHUTA.

Oco0y10 MOXKapHYI0 OMACHOCTh MPEACTABISIOT LEX MONTYYEHUS OYUIIEHHBIX (ePMEHTHBIX
IPEnapaToB C MOMOIIBIO OPraHUYECKUX PACTBOPUTENECH M 1LieX IO pereHepaluy OpraHUYeCKHX
pactBopuTeneil. OTH LEeXW JOJDKHBl ObITh M30JIMPOBAHBI OT CMEXHBIX HEB3PBIBOONACHBIX
MOMEIICHUH ITyXuMu (OpaHaMayepHbIMU) CTEHAMHU, COOOIICHUE MEXTy HUMH JIOIYCKAeTCs TOIBKO
10 cliennaIbHbIM NepexonaM. OHU JOHKHBI UMETh CIIELIMAIbHBIN 110KAPHBINA BBIXOJ, a IPU BBICOTE



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTyCTiK KasakcTaH MmeavunHa akagemusicol» AK AO «HOxHo-KasaxcTaHCKass MEAVUMHCKas akaaeMusi»
Kadenpa «Texnonoruu papmMareBTHIECKOTO MPOU3BOJICTBAY 044/48-11
®dapmaneBTHUYSCKAs OMOTESXHOJIOTHS» lerp.m3ldd

40.

41.

noMmetneHust 6ompine 10 M — HapYKHYI0 METAUNTMYSCKYIO MMOXKAPHYIO JISCTHUITY C YKIOHOM HE OoJiee
45° u mmpunHoit He meHee 0,7 M. B3pbpiBoonacHbIe TOMEIIEHHS JOJIKHBI TIOKPBIBATHCS TOJIBKO JIETKO
cOpachIBaéMbIMHU ITPH B3PHIBHOW BOJTHE KPOBEIIBHBIMU MEPEKPHITHUIMU.

Bce anexkTponBurarenu, MmycKoBbIE YCTPOMCTBA KOTOPBIX MOTYT UCKPUTb, JODKHBI OBITh
repPMETH3UPOBAHBI U H3TOTOBJICHBI BO B3PHIBOOE30MACHOM HCIIOTHEHUH. DJIEKTPOOOOPYI0BAaHUE
JIOJKHO Y/IOBIIETBOPSATH TPeOOBAaHUSM, U3NI0OKEHHBIM B [IpaBuiiax ycTpolcTBa 3JEKTPOYCTAHOBOK
(I1YD9).

EMKkocTu 1715t XpaHeHHs] paCTBOPUTENCH yCTaHABIMBAIOT HA 3HAYUTEIBLHOM PACCTOSTHUU OT
MPOU3BOJCTBEHHOTO 3/IaHUS [0 OCHOBHOMY HANpaBJICHUIO BeTpa I JAHHOM MECTHOCTH.
be3onacHOCTh XpaHEHUs JIETKOBOCIIAMEHSFOIITMXCSI i TOPIOYHX KUIKOCTEH 00ecreuynBaeTcs myTeM
YCTaHOBJICHUS B PE3EpBYyapax U HUCTEPHAX BBIXJIOMHOTO KJIAllaHA U OTHENIPErpanuTers.
TpyOonpoBoAHbIE JTUHUU ISl JIETKOJETYYMX M B3PHIBOOIMACHBIX JKUIKOCTEH OKpPAIIUBAIOT B
KOPUYHEBBIN LIBET U YAAISAIOT OT APYTUX KOMMYHUKALIHIA.

OT mnpsMBIX YAapoB MOJHHUM IIpelycMaTpuBaeTcs 00OpynoBaHME Tpomo3aiuuthl. s
3aIUTHl OT TPOSBJICHHUS] CTaTUYECKOTO AJIEKTPUUECTBA BCIO ammaparypy, METALIOKOHCTPYKIIUH,
TPYOOIIPOBOJBI W EMKOCTH C OPraHWYECKUMH PACTBOPHUTEISIMHU, BO3AYXOBOABI U PE3epBYyaphl
3a3eMIJISIOT.

Bce oGopynoBanue, MMeEIOIIee OTKPBITHIE BpAIIAIOIIMECS WU JBHXKYIIUECS SJIEMEHTHI,
3aKPBIBAIOT 3aIIUTHBIMU KOPOOAMU WJIU CETKAMH.

O6opynoBaHue W yCTAaHOBKH, M3JAIOIINE HIYMBI, JOKHBI 10 BO3MOXKHOCTH T€PMETH3UPOBATHCS U
YCTaHaBIMBATHCSI HA AMOPTU3ALMOHHBIX MMOAYIIKAX UM B CHIEHUATIBHBIX TOMEIICHUSX.
O6opynoBaH#e U YCTPONCTBO OBITOBBIX MOMEIICHUN (KpOME TyalleTHBIX, KypUTEIbHBIX KOMHAT U
MOMEIICHUH TSI KOPMJICHHSI TPYAHBIX JETEeH) OCYIIECTBIISIIOTCS B 3aBUCHMOCTH OT CaHUTApPHOU
XapaKTEPUCTUKH MTPOU3BOICTBEHHBIX MPOIECCOB.

[ToBbIIeHHasT B3pBIBO- W TOXKAPOOIACHOCTh (EPMEHTHBIX NPEANPUATHN, pa3sHOOOpa3ue
WCIIOJIb3YEMBIX allapaToB M YCTPONCTB, OMACHOCTb, KOTOPYIO TMPEACTABISIOT MPOAYIIEHTHI
(epMEeHTOB, BBI3BIBAIOT HEOOXOAMMOCTH TIIATEIBHOTO W3YYEHHS U OCBOCHHUS MPABUI TEXHHUKHU
0€30MacHOCTH Y TMPOMBIIIJICHHOW CAaHUTApUU. 3aHATHS, MHCTPYKTXK W MPOBEPKY MOITYyYEHHBIX
3HAHUN U HABBIKOB CJEAYET MPOBOAUTH HE pexe 1 paza B kBaprtai. Kaxablii BHOBb OCTYMAIOIINNA
Ha paboTy MPOXOAMUT 00S3aTeNbHBIH MHCTPYKTaX. V3ydeHHe MpaBUi TEXHUKU O€30MacHOCTH U
MpaBUJI TIPOMBIIIJICHHON CAaHUTApHH 00A3aTEIbHO I KaXKI0TO CTY/ICHTA.

NHCTpyKIun 1O TEeXHUKE O€30MacHOCTH M TIpaBWJIa CAaHWUTAPUHU Pa3padaTHIBAIOTCS IS
KKJIOTO pabodero MecTa, BBIAIOTCS HAa PYKHA HUCHOJHHUTENISAM W BBIBEIIMBAIOTCS HAa BUJIHBIX
MecTax. MHXeHepHBId TepCOHAT 3aBOJa JOJDKEH BHHUMATEIBHEHIIMM 00pa3oM CIEIUTh H
HEYKOCHUTENHHO HCIOJHITH CaM BCE MpaBWIa TEXHUKH OE30MacHOCTH M MPOMBINIICHHON
canutapuu. OTBETCTBEHHOCTh 3a COONIOJACHHE MPaBHJ OXpPaHbl Tpyda HECYT PYKOBOAMTEIH
MO/Ipa3/iesIeHUi, a B LIEJIOM IO IPEANPUITUIO — TUPEKTOP U TIIaBHBII HHXKEHED.

IV. HiutrocTpaTUBHBIN MaTepHaJl. IPUJIAracTCs

V. Jluteparypa:
OCHOBHAasI:
EropoBa T.A., Knynoa C.M., XKuByxuna E.A. OcHoBbl Ouorexnomoruu. — M.: M3, 1ueHTp
«Axagemusy, - 2008. — 208 c.
EBrymenkoB A.H., ®omuues 10.K. Beenenne B 6uorexnonoruto: Kypc nekmuit. — Munck.: bI'Y,
2002. - 105 c.
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Cazpixkun 10.0., OpexoB C.H., YakaneBa M.M. buorexHomorus: YueOnoe mocodue. — M.: M3m.
Hentp «Axagemus». — 2006. — 256 c.

OpexoB C.H. ®apmarneBrrueckas OMOTeXHOJIOTHS. PYKOBOJACTBO K NPAKTUYECKUM 3aHATHUSAM. —
Yuebnoe mocobue. — Ilox pen. akanx. PAMH B.A. BbrikoBa, npod. A.B Katmuuckoro. — M.
I'90TAP-Menua 2009. — 384 c.

Enunos H.I1. Xumuueckas mukpoOuomnorus. - YueOHuk. - M.: Boicmas mkona. - 1989, 448 ¢
Bopo6rseBa JI.M. IIpombiniuieHHass MUKpoOHosiorus. - YdeOHoe nocobue. - M.: U3n-Bo MI'Y. -
1989, 294 c.

buorexnonorus. [Ipunnunet 1 npumenenne. Ilep. ¢ anrn. / [lox pen. Y. Xurrunca, [1. becra, JIx.
xonca. - M.: Mup. - 1988, 480 c.

Uyemor B.WU., 3aiiue A.U., llle6anoBa C.I'. [IpombluieHHass TEXHOJIOTHS JEKapcTB. Tom 2.
Xapbkos, 2002.

buorexnonorus mukpooHnoro cunresa (Ilox pen. bekepa M.E.) — Pura — 1980.

buotexnonorus. (OTB. penaktop A.A. baes). - M.: Hayka. - 1984, 310 c.

ITept C. I>x. OCHOBBI KyJIbTUBUPOBAHUSI MUKPOOPraHU3MoB. M., - 1979 r.

[Mpombinuiennas mukpoouosnorus (ITox pen. Eroposa H.C.) — M., 1989 1.

ITpoueccrl n anmaparsl xumudeckoit Texnoiorun (Ilox pen. I1.I°. Pomankosa). — JI. — 1981.
JAOTOJIHUTEIbHAS:

bepezos T.T. , KopoBkuna b.®. — buonornueckas xumus (ITox pen. U.M. HMBanoBoii) — M.,
Menuuuna — 1981 r.

Huxkutun I'.A. — Buoxumudeckrue 0CHOBBI MUKPOOHOJIOTHUECKHUX MPou3BoACTB — Kues, 1981.
bputton I'. — bBuoxumus npupoausix nurmeHToB. M., Mup — 1986 .

[ToroBa T.B. — Pa3Butue 6uorexnonorun B CCCP — M., Hayka - 1988 r.

[Nonynsuuonnsle acnekTsl OnorexHonoruu — [euypkun H.C., bpunskoB A.B., Mapkenkosa T.B. —
HoBocubupck: - Hayka — 1990 r.

Cneuunanbuble xypHanbl: «buorexnonorus», «®apmauus Kazaxcrana», «®DapmaneBTHYecKuil
OroJIETEHBY U JIP.

VI. KonTpoJsibHbie BOpockl (00paTHasi CBS3b):
KaxoBbl OCHOBHBIE TpeOOBaHMS K MaTepuaiaM U anmnaparaM OHOTEXHOJIOTUYECKOM NPOU3BOICTBE?
KakoBbl TpeOOBaHUS K CTEPUIBLHOCTH alllapaTOB U KOMMYHUKALIUHU ?
Kakue nmpaBuiia NUYHOW MHCTPYKIUHU 1O TEXHUKE O€30MAaCHOCTU U TMTHMEHBI JIOJDKEH CO0II0/IaTh
paboTHUK?
Uto HE0OX0MMO MPEANIPUHSTH B CIIy4ae BO3TOPAHMS PEATIPUATHH?

Jexuusa Ne 7-8

I. Tema: OcHOBHBIE MOHATHS W TEPMHUHBI OUOTeXHONOTHU. OOBEKTHI OUOTEXHOJOTUU
(mponyieHTsl), ux kinaccupukanus. CBoiicTBa 6MO000BEKTOB. Y CIIOBUS COXPAaHEHUS KYJIbTYpPHI.

MeToapl OMOTEXHOJIOTHH: MMOBEPXHOCTHOE U TIyOWHHOE KYJIbTHBHPOBAHHE (IMIEPUOIUIECCKOEC
u HenpepbiBHOE). DepMeHTanms.

I1. Heab: O3HaKOMHUTH CTYACHTOB C OCHOBHBIMH MOHATUSMH U TEPMUHAMHU OMOTEXHOJIOTHH,
00BeKTaMU U WX KIaccH(UKaIUeil, CBOMCTBOM OHMOOOBEKTOB, YCIOBUH COXPAaHEHUs KyIbTyphl. O
MeTOJIaX OMOTEXHOJIOTUH, (PepMEHTAIINH, TOBEPXHOCTHOM U TNTYOUHHOHN KyJTbTUBUPOBAHUU.

II1. Te3uchl JeKIUHU:

Obvexmamu 6uomexHoso2uy CIy)aT MHOTOYUCIICHHBIE TIPEJCTABUTENN TPYII )KUBBIX OPTaHU3MOB
— MHUKPOOPTraHu3Mbl (BUPYCHI, OaKTEpHUH, MPOTHCTHI, JAPOXOKH U Jp.) pacTeHUs, KMBOTHBIC, a
TaK)Ke M30JIMPOBAHHBIC U3 HUX KIETKH M CyOKJIETOYHBIC CTPYKTYPHI (Opra-Heuisl). bruorexHomorus
0aszupyeTcsi Ha TMPOTEKAOIIMX B JKUBBIX CHCTeMaX (DU3HMOIOr0o-OMOXMMHYECKUX TpOoIeccax, B
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pe3yJIbTaTe KOTOPHIX OCYIIECTBIISIIOTCS BBIAEJIEHUE SHEPIUU, CUHTE3 U PACLICIUIEHUE IPOAYKTOB
MeTaboau3Ma,  (QOpPMHpPOBAHHUE  XUMHUYECKHX M CTPYKTYpHBIX ~ KOMIIOHEHTOB  KJIETKH.
ITonsitue «0M000BEKT»

buoobvexm — UEHTpambHBIH W 00s3aTElIbHBI  JIEMEHT  OHMOTEXHOJIOIMYECKOIO
IPOU3BOJICTBA, CO3/IAIOLINN €ro crieuuKy.

BbrooO6bekTOM MOXKET OBITh HEIOCTHBIM COXPAaHUBIINHI KHU3HECTIOCOOHOCTh MHOTOKJIETOUHBIN
WIM OJHOKJIETOYHBIA opraHu3Mm. MM MOryT SBISTBCS M30JMPOBAHHBIE KJIETKH MHOTOKJIETOYHOI'O
OpraHu3Ma, a TaKXKe BHUPYCHl M BBIACICHHbIE M3 KIETOK MYJIbTU()EPMEHTHBIC KOMIIJIEKCHI,
BKJIIOYCHHBIE B ONpECNCHHbIN MeTabonuueckuii mnpouecc. Hakoner, 6M000BEKTOM MOXET OBITh
VH/IMBUYaJIbHBIA N30JIMPOBAaHHbBIN (PepMEHT.

@Dynxkyuss 6u00b6vekma — TONHBI OMOCHUHTE3 LeJIEBOr0 IMPOAYKTAa, BKJIIOYAIOMIUN pAL
[OCJIEI0BATENbHBIX (PEPMEHTATUBHBIX PEAKUMH MM KaTalu3 JIMLIb OJHOW (epMEeHTaTUBHOU
peakuuu, KOTopas IMeeT KJIH04YeBOe 3HaUCHHE VIS ITOJIy4E€HHUs LEeJIEeBOro MPOLYyKTa.

BbrnooOBeKT, OCYIIECTBIAIOMUN TOJMHBI OHOCHHTE3 IIEJIeBOI0 MPOIYKTa, HA3bIBACTCS
NPOAYIEHTOM. BHOOOBEKT, SBISIOMIMNACS WHAMBHIYalTbHBIM (EPMEHTOM MM BBITOJTHSIOIINI
GyHKIMIO OMHOW (EepPMEHTATUBHOW PEAKIWH, HCHOJIB3YeMOW OHOTEXHOJOTOM, HAa3bIBAIOT
IIPOMBIIIIEHHBIM OMOKaTaIU3aTOPOM.

Takum oOpa3oMm, K OHOOOBEKTaM OTHOCATCA Kak MAaKpOMOJIEKYJbI, TaK MHUKPO- H
MaKpOOPraHU3MBI.

B kauecTBe MakpoMOJIEKyJI B IPOMBILIIIEHHOM IPOU3BOJICTBE HCIIOJIB3YIOTCS (PEPMEHTHI BCEX
U3BECTHBIX KIJIACCOB, HO HanboJIee YacTo — I'MIPOoJIasbl U TpaHchepasbl.

Jloka3zaHo, 4YTO UCIOJIb30BaHUE (PEPMEHTOB B IIPOU3BOACTBE B UMMOOMIN30BaHHOM BUJIE, T.€.
CBS3aHHBIX C HEPACTBOPUMBIM HOCHUTENIEM, HauOoliee palMOHAbHO, TaK KaK B 3TOM clly4yae
o0ecrieunBarOTCsi MHOTOKPaTHOCTh HX TNPUMEHEHHMs U CTaHAAPTHOCTh  MOBTOPSIIOIINXCS
MIPOU3BOJICTBEHHBIX 1IUKJIOB.

C HEKOTOpoW YCIOBHOCTBIO <«JIeCTHHILIA JKHMBBIX CYIIECTB» HAUYMHAETCS C BHUPYCOB.
[Tocnennue B kauecTBe OMOOOBEKTOB (C OCIAOIEHHOW MATOTEHHOCTHIO) HUCHOJB3YIOTCSA TMPEX/IE
BCETO JJIs1 IPUTOTOBJIEHUS BaKLIMH.

Kak 0OMOOOBEKTHI MUKPOOHBIE KIETKH TMPOKAPHOT U DJYKapuoT B COBPEMEHHOM
OMOTEXHOJOIMYECKOM IPOM3BOJACTBE 3aHHMMAIOT JOMHUHMpYIollee MonoxeHue. OHU  SBISIOTCS
MPOAYLEHTAMH HCIONb3yeMbIX B Kaue€CTBE JIEKAPCTBEHHBIX CPEACTB IMEPBUYHBIX METa0OJUTOB:
AMUHOKHUCIJIOT, Aa30TUCTBIX OCHOBaHMH, KO(PEpMEHTOB, MOHO-U JMcaxapoB, (EPMEHTOB
MEAMIMHCKOTO Ha3HAYEHU S, TPUMEHSIEMBIX B 3aMECTUTEILHON TEPANNU U T.1.

MukpoopranuzMbsl 00pa3yroT OTPOMHOE KOJIMYECTBO BTOPUYHBIX METaOOIMTOB, MHOTHE W3
KOTOPBIX TaK)Ke HAIUIM NMPUMEHEHHe, HallpuMep, aHTUOMOTHKHU U IpYTHe KOPPEKTOPhl roMeocTasa
KJIETOK MJIEKOITUTAIOIINX.

[TpobuoTukn — mpenapaTbl Ha OCHOBE OMOMACCHI OT/AEIbHBIX BHAOB MHUKPOOPTraHU3MOB
UCTIOJB3YIOTCSL TPU AUCOAKTEPHO3aX JUIsl HOPMAIM3ALMH MHUKPOQIIOPHl KeMyJ0UYHO-KUIIEYHOTO
TpakTa. MUKpoopranuzMbel HEOOXOIUMBI TaKkKe MPHU MPOU3BOJACTBE BakuMH. HakoHer, MuUkpoOHbIe
KIETKA METOJaMH TIe€HHOW HWHXEHEpUH MOTryT ObITh  MpeBpalleHbl B  MPOJYLIEHTHI
BHUJIOCTIEITM(DUUECKUX JIJIsl YEJIOBEKA OCIIKOBBIX TOPMOHOB, OCITKOBBIX (PaKTOPOB HECTICITU(UUIECKOTO
MMMYHHTETA U T.[.

Bricime pacteHus SIBISIOTCS TPAJAWLMOHHBIM M K HACTOSIIEMY BPEMEHH BcCe elle Haubosee
OOIMIMPHBIM MCTOYHUKOM MOJYYEHHUs JIEKAPCTBEHHBIX cpencTB. [Ipu MCHONIb30BaHUM PACTCHUN B
KayecTBE OMOOOBEKTOB OCHOBHOE BHUMAaHHME COCPEJOTOYEHO Ha BOMPOCax KyJIbTHMBHPOBAHUE



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTyCTiK KasakcTaH MmeavunHa akagemusicol» AK AO «HOxHo-KasaxcTaHCKass MEAVUMHCKas akaaeMusi»
Kadenpa «Texnonoruu papmMareBTHIECKOTO MPOU3BOJICTBAY 044/48-11
®dapmaneBTHUYSCKAs OMOTESXHOJIOTHS» lerp.m3ldd

pacTUTEIbHBIX TKAaHEH Ha MCKYCCTBEHHBIX cpelax (KaJULyCHbIE U CYCIEH3UOHHBIE KYJBTYpBI) U
OTKPBIBAIOLIUXCS [TPU 3TOM HOBBIX MEPCIIEKTUBAX.

TpaauIIMOHHBIMHU TOCTABIIMKAMH JICKAPCTBEHHBIX U JUArHOCTUYECKUX CPEICTB SIBISIFOTCS
MPEJICTAaBUTENIA KUBOTHOTO MHpa. [lOBOJBHO dYacTo B KadecTBe OMOOOBEKTOB BBICTYMAIOT
MJIEKOTIUTAIOIIUE, NTHUIIBI, PEITUIINH, aM(PUOUN, WIEHUCTOHOTHE, PbIObI, MOJUTIOCKU. Pa3HooOpa3ue
00pa3yemMbIX UMH OMOJIOTHYECKUX AKTUBHBIX COCJMHEHWH, HAIIEANINX MPUMEHEHHE B MEIHUIIMHE,
KpalHe BEJIUKO.

B mocneanue roasl B CBA3M C pa3BUTHEM TexHoJoruu pekomOunantHoi JIHK ctpemutensHO
BO3PACTaeT BaKHOCTh TAKOTO OMOOOBEKTAa KaK YEIOBEK, XOTS Ha MEPBBIH B3TJIII 3TO KaXKETCs
apa0KCaIbHbBIM.

B npuHnune uenoBek y)ke 1aBHO MOI ObITh OTHECEH K OMO0OOBEKTaM, Halpumep, MNpu
NOJyYEHUU TOMOJIOTMYHOM AHTHCHIBOPOTKU WJIM B Cily4yae HCIOJb30BaHUS TKAaHEW M OPraHoB
YeNoBeKa IS UX Mepecasiki, HalpuMep KOCTHOIO MO3ra, OYeK U T.J.

OpHako OMOOOBEKTOM C TO3WIUH OMOTEXHOJOrMH (IIPH MCIOJIB30BAaHHH OHOPEaKTOPOB)
YEJIOBEK CTaj JIMIIb TOCIe pealn3aldd BO3MOXKHOCTH KioHupoBanusi ero JIHK (Tounee ee
9K30HOB) B KJETKaX MHKPOOPTAaHH3MOB. 3a CUET TaKOro MOAX0Ja ObLI JIMKBUAUPOBAH ACHUIUT
CBIPbsSI IS TOJYYSHUsI BUAOCTIEIN(DUIECKUX OCIIKOB YeI0BeKa.

Bb10op OMOTEXHOJIOTHYECKUX 00bEKTOB

['maBHBIM 3BEHOM OHOTEXHOJIOTUYECKOTO TMpOIlecca, OMPEACSIONIUM BCIO €ro CYIIHOCTD,
ABIISIETCS OWOJIOTMYECKUN OOBEKT, CIHOCOOHBINM OCYIIECTBIATH ONPEACICHHYI0 MOAU(DUKAIUIO
UCXOJIHOTO CBHIpbsi U 00pa30BbIBaTh TOT WJIM MHON HEOOXOMUMBIH MpoaykT. B kauecTBe Takmx
00BbeKTOB OMOTEXHOJIOTHM MOIYT BBICTYNATh KJETKH MHKPOOPIraHM3MOB, KHBOTHBIX H
pacTeHMii, TpPaHCreHHble JKUBOTHbIe M PACTeHHsl, a TaKKe MHOIOKOMIIOHEHTHbIe
(hepMeHTHBIE CHCTEMBbI KJIE€TOK U 0TAeJbHbIe (pepMeHTHI.

OcHOBOI OOJBIIMHCTBA COBPEMEHHBIX OMOTEXHOJIOTMYECKUX MPOM3BOJACTB J0 CHUX IMOp BCE
eIl SIBJIETCS MUKPOOHBIN CUHTE3, T. €. CHHTE3 pa3HOOOpa3HbIX OMOJOTUYECKH aKTUBHBIX BEIECTB
C TmoMoUlbl0 MHKpoopranu3moB. K coxaneHuto, OOBEKTbl PACTUTENBHOTO U KUBOTHOTO
IIPOUCXOXKIECHUS B CUILY PsJla IPUUYUH €I1€ HE HALLUIA CTOJIb IIIMPOKOTO IPUMEHEHHSI.

HezaBucumo oT mpupoisl  00bEKTa, MEPBUYHBIM  3TalioM  pa3paboOTKH  J1I0OO0ro
OMOTEXHOJOIMYECKOIO TpoLecca SBISETCS MOMYyYEHHE YUCTBIX KyJIbTYpP OpPraHM3MOB (€CIH 3TO
MUKpOOBI), KJIETOK WM TKaHEH (ecii 3To 0oJiee CI0KHbIE OPraHU3MbI — PACTEHUS WIIN KUBOTHBIE).
MHorue s3Tambl JATBHEHIIMX MAaHUMYISIUNA C TMOCIHEAHUMH (T.e. C KIETKAMH PACTCHUH WIH
KUBOTHBIX), 10 CYTH [ieda, SBISAIOTCA NPUHLWAINAMHA UM METOJAMHU, HCMOJIb3YEMbIMU B
MUKpPOOHOJIOTUYECKUX MPOU3BOACTBAX. M KynbTypbl MUKpPOOHBIX KJIETOK, W KYJIbTYpbl TKaHEH
pPacTeHHH U KUBOTHBIX C METOAMYECKON TOYKU 3PEHUS MPAKTUUYECKH HE OTIMYAIOTCS OT KYJIbTYp
MHUKpoopranu3zMoB. [1oaToMy panbHei1Ie paccykKAeHus 11eIecoo0pa3Ho BECTH MPUMEHUTEIbHO K
MUKPOOHOJIIOTUYECKUM OOBEKTaM.

Mup MHKpOOpPTraHM3MOB KpaiiHe pa3HooOpaszeH. B HacTosinee BpeMsi OTHOCUTEIHHO XOPOILIO
OXapaKkTepU30BaHO (MU u3BecTHO) 6osee 100 ThICSY pa3IUYHBIX UX BUIOB. DTO B MEPBYIO OYEpEb
MPOKApUOTHI (0aKTEepUH, AaKTUHOMHIIETHI, pUKKETCUN, TUAHOOAKTEPUH) U YaCTh AYKAPUOT (IPOXIKH,
HUTYAThIe TPUOBI, HEKOTOPHIE MpOCTeiIre U Boaopociu). IIpu cronp GOJBIIOM pa3HOOOpazHH
MHUKPOOPTaHU3MOB BEChbMa BaKHOMW, a 3a4acTyi0 W CJIOKHOH, MPOOJIEMON SBISICTCS TPaBUIHHBINA
BHIOOp MMEHHO TOTO OpraHu3Ma, KOTOpbIi crocobeH obecnieunth ul087 momyyenue TpeOyemMoro
OPOAYKTa, T. €. CIY)KUThb IPOMBIIUIEHHBIM LEIsAM. Pa3neneHue MHKpOOPraHuM3MOB —Ha
NPOMBIIIJICHHbIE M HEMPOMBIIUICHHBIC IJS JIML, AAJCKUX OT MHKpPOOMOJIOTHH, MOJEKYJSPHOM
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OMOJIOTHUU U MOJICKYJISIPHOW T€HETUKH, KaXKETCsl JOCTATOUYHO OMPECIICHHBIM: T€ MUKPOOPTaHU3MBI,
KOTOPBIE MCIOJB3YIOTCS B MPOMBIIIJIECHHOM IPOU3BOJCTBE — MPOMBIIUICHHBIE, a T€, KOTOPbIE HE
UCHOJIB3YIOTCS, — HEMPOMBILIUICHHEIE.

Opnako nnsi TeX, KTO OJIM3KO CONPHUKACAeTCs C BBILICEPEUUCICHHBIMUA OTpPACISIMU
OMOJOTMYECKUX 3HAHHM, TPaHUIIA MPOXOAUT MEXKIY HEMHOTOYHMCIECHHOW, HO TNTyOOKO M3Y4EHHOMN
TPYNIOW MHKPOOPTaHW3MOB, CIY)KalIUX MOJICIbHBIMU ~OOBEKTAMH TPU  HCCICIOBAHUSIX
(byHIaMEHTAIIbHBIX KU3HEHHBIX TPOIECCOB, U BCEMH OCTAIILHBIMU MHKPOOPTaHU3MaMH, KOTOPEIE,
KaK MPaBWIO, TCHETUKAMH, MOJCKYJISIPHBIMU OMOJIOTaMU M TEHHBIMHM WH)XEHEpaMH HE W3YJalluCh
COBCEM HJIM M3y4aJlCh B OY€Hb OrPAaHHYCHHOHN CTEIICHH.

K unciy mepBeIX oTHOCATCS KuineyHas mainodka (E. coli), cennass mamouka (Bac. subtilis) u
neKapcKue ApoxokH (S. cerevisiae).

Bo wMHOrmx OHOTEXHOJOTMYECKHX TpOIleccax HCIONb3yeTCs OTrpaHHYEeHHOE YHUCIIO
MUKpPOOPTraHu3MOB, KoTopble Kiaccudumupyrorcss kak GRAS («generallyrecognizedassafe»
OOBIYHO  cuuTaroTcs  Oe3omacHbIMH). K TakuM  MHUKpPOOpPraHM3MaM OTHOCSAT  OaKTepuu
Bacillussubtilis, Bacillusamyloliquefaciens, napyrue Buasl Oanuiul W JTaKTOOAIMILI, BHJIBI
Streptomyces. Croga takke otHocsaT Bumbsl rpudoB Aspergillus, Penicillium, Mucor, Rhizopusu
nposxokeit  Saccharomycesu jnp. GRAS-MukpoopraHu3Mbl HETAaTOTEHHBIC, HETOKCHYHBIE W B
OCHOBHOM He 00pa3yroT aHTHOMOTHKH, OITOMY MpHU pa3paboTKe HOBOTO OMOTEXHOJIOTHYECKOTO
mpolecca CcleAyeT OpPUEHTHUPOBAThCS HA JAHHBIE MHKPOOPraHU3MBbI, Kak 0a30Bble OOBEKTHI
OMOTEXHOJIOTHH.

MukpoOuronornyeckas MpOMBIIUIEHHOCTh CETOJHS MUCTOIb3YeT THICSYHM IITAMMOB M3 COTEH
BUJIOB MUKPOOPTaHU3MOB, KOTOpBIC MEPBUYHO OBLIU BBIAEICHBI U3 MPUPOTHBIX MCTOYHUKOB Ha
OCHOBAaHHWU WX TOJIE3HBIX CBOKMCTB, a 3aTeM (B OOJBIIMHCTBE CBOEM) YIIYYIICHBI C ITOMOIIBIO
pa3IMYHBIX METOJOB. B CBs3M ¢ pacmmpeHreM NpOM3BOJCTBA M aCCOPTHMEHTA BBITYCKaeMOU
MPOJAYKIIMK B MHKPOOMOJIOTHYECKYIO IPOMBINUICHHOCTh BOBJIEKAIOTCSI BCE HOBBICE W HOBBIC
peACTaBUTENN MUpa MUKpoOoB. CremyeT oTAaBaTh cebe OT4YeT, YTO B 0003pUMOM OyayIieM HU
OJIMH U3 HUX He OyJeT u3y4eH B ToH ke creneHu, kak E.coli n Bac.subtilis. I mpuunna 3Toro oueHs
POCTas — KOJIOCCAIbHAS TPYAOEMKOCTh M BBICOKAsi CTOUMOCTH TIOJJOOHOTO POJia UCCIEA0BaHUM.

CrnenoBarenbHO, BO3HUKAET MpodiieMa pa3pabOTKH CTpaTerdd U TAKTHKU HUCCIIEOBAHMIA,
KOTOpBhIe O0O0yCIOBWIM OBl C pa3yMHON 3aTpaToil Tpylda H3BICYb W3 TOTEHIMAa HOBBIX
MHUKPOOPTaHU3MOB BCE€ HamOoJee I[EHHOE TpPU CO3/JaHUHM TPOMBIIUICHHO BAKHBIX IITAMMOB-
MPOJIYIIEHTOB, IPUTOAHBIX K UCTIONH30BaHUIO B OMOTEXHOJIIOTUIECKUX MTPOIeccaXx.

Knaccnyecknii 1MOAXOJ 3aKIIOYAETCSl B BBIICICHWH HYXHOTO MHKPOOpPTaHW3Ma U3
MIPUPOJHBIX YCIOBHM.

W3 ecTecTBEHHBIX MeCT OOWUTaHUS MPEANONAraeMoro MPOAYIEHTa OTOUPAOT OOpa3IlbI
MaTepuana (OepyT mTpoObl MaTepuana) W TPOU3BOIAT TOCEB B DICKTHBHYIO  CpEny,
00eCreynBaoIlyl0 [PEUMYIIECTBEHHOE pPAa3BUTHE MHTEPECYIOLIEr0 MHUKPOOpPraHW3Ma, T. €.
MOJTy4aloT TaK Ha3bIBa€Mble HAKOTUTEIbHBIE KYIbTYPHI.

CremyronmaM  3TalioM  SBJIICTCA  BBIFICICHHE YHCTOH  KYJIBTYPHl €  JIaTIbHCHIIUM
Qg depeHIaIbHO-TMarHOCTUIECKAM N3YYeHHUEM HM30JIMPOBAHHOTO MUKPOOPTaHWU3Ma M, B CiIydae
HEO0OXOIUMOCTH, OPUEHTUPOBOYHBIM ONPEIEIIEHUEM €ro MPOAYKLIHMOHHONW CLIOCOOHOCTH.

CymiectByeT M JApyrol myThb MHoAOOpa MHKPOOPTaHHU3MOB-TIPOAYLEHTOB — 3TO BBIOOD
HY)KHOTO BHJQa W3 HMEIOIUXCS  KOJUIGKIMHA  XOpOLIO WM3YyYEeHHBIX W  JOCKOHAIBHO
OXapaKTEPU30BAHHBIX MHUKPOOPTraHU3MOB. [Ipu 3TOM, €CTECTBEHHO, YCTpaHSETCS HEOOXOAMMOCTh
BBHITIOJTHEHUS PsiJia TPYIOEMKUX ONEPaIlUi.
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['maBHBIM KpUTEpUEM TMpH BHIOOpE OHMOTEXHOJIOTMYECKOTO O0BeKTa (B HAlleM ciyyae
MHUKPOOPIaHU3Ma-MPOIYLIEHTA) SBJISIETCS. CIIOCOOHOCTh CUHTE3MPOBATH 1IeJeBON NpoaAyKT. OHaKo
IOMHUMO 3TOrO, B TEXHOJIOTMM C€aMOro Hpolecca MOTYT 3aK/IaJblBaThCsl JIONOJIHUTEIbHBIE
TpeOOoBaHuUs, KOTOpPbIE IOPOM OBIBAIOT OUEHb U OUEHb BAYKHBIMH, YTOOBI HE CKa3aTh pellarouuMi. B
OOIIMX CJI0BAaX MUKPOOPIaHNU3MBbI JIOJIKHBIL:

* 00J1a1aTh BBICOKOM CKOPOCTBIO POCTA;

* YTUJIM3UPOBATh HEOOXOANMBIE ISl MX JKU3HEACATEIbHOCTH JCIIEeBbIE CYyOCTPATHI;

* OBITh PE3UCTEHTHBIMU K TIOCTOPOHHEH MmuKpoduope, T. €. 007aaaTh  BBICOKOM
KOHKYPEHTOCTIOCOOHOCTBIO.

Bce BblmenepeuncienHoe oOecneunBaer ul079 3HauMTeNbHOE CHIDKEHHE 3aTpar Ha
IPOM3BOJICTBO LIEJIEBOTO MpoaykTa. KOHEUHO, B KaX/10M KOHKPETHOM Cllydae BEIYLIUM SIBJISETCS
KaKOH-TO OJMH U3 3TUX KPUTEPUEB, IIOCKOJIbKY B MPUPOJAE YCTPOEHO TaK, YTO BO BCEM IOJIYYHUTh
BBIUIPBIL HE yaeTCs HUKOTAA.

W 5T0 mpaBmwio HEOOXOOUMO MOCTOSIHHO HMMETh B BHIY. Hibke NpUBOAATCS TPUMEPHI,
MMEIOLIIE CBOEH 11eJIbI0 IPOUJUTIOCTPUPOBATH PAHEE CKa3aHHOE.

1.OAHOKIETOUHBIE OpPraHM3MBI, KaKk NPaBWIO, XapaKTePU3YyIOTCS 0ojee  BBICOKUMHU
CKOPOCTSIMH POCTa U CHHTETHYECKHUX IPOLIECCOB, YEM BBICIIME OpPraHu3Mbl. Tem He MeHee 3TO
Ipucylie He BceM MuKpoopranu3dmaM. CyIecTBYIOT Takue U3 HUX (Hampumep, OJUroTpodHsie),
KOTOpPbIE PACTyT KpaliHe MEJJIEHHO, OJJHAKO OHU MPEJCTaBISAIOT M3BECTHBIH MHTEPEC, MOCKOJIBKY
CHOCOOHBI IPOAYLIUPOBAThH PA3IMUHbIE OYECHb [ICHHbIE BEIIECTBA.

2. Ocoboe BHUMaHHME KaK OOBEKThl OHOTEXHOJOTHMYECKHX pa3pabOTOK MPeiCTaBIISAIOT
(OTOCHHTE3UPYIOINE MUKPOOPTraHU3MbI, UCIOJIB3YIOIHE B CBOCH KM3HEIEATEIbHOCTH SHEPIHIO
COJIHEYHOTrO cBeTa. YacTh U3 HUX (LuaHOOAaKTepHH U (POTOCHUHTE3UPYIOIINE SYKApUOThl) B KAUECTBE
UCTOYHHUKA yriepoaa yTuin3upyroT CO2, a HEeKOTOpbIE€ MPEACTABUTENN IMAHOOAKTEPUH, KO BCEMY
CKa3aHHOMY, O0JIaJjaloT CIOCOOHOCTBIO YCBauBaTh aTMOCQEpPHBIN a30T (T. €. ABIAIOTCS KpaiiHe
HENPUXOTIUBBIMM K MUTATENIbHBIM BellecTBaM). {DOTOCHUHTE3UPYIOIIHME MUKPOOPTaHNU3MbI
HNEePCHEeKTUBHBI KaK MPOIYLIEHThl aMMHaKa, BOJ0poJa, Oenka M psijfa OpraHMYeCKUX COeIUHEHHH.
OpHako mporpecca B UX UCIOJb30BaHUM BCIIEICTBUE OPAaHMUCHHOCTH (DYyHIAMEHTAJIbHBIX 3HAHUI
00 HMX TeHeTHYECKOM  OpraHM3allid M MOJEKYJISIPHO-OMOJOTMYECKUX  MeXaHU3Max
KU3HEIEATENIbHOCTH, 110 BCE BUIMMOCTH, CIIE€yeT 0XKH/IaTh HE B CKOPOM OyyIleM.

3. OnpeneneHHOE BHUMAHHE YAEISETCS TAKUM 00beKTaM OMOTEXHOJIOTUH, KaK TepMO(HUIIbHBIE
MUKpoopranusmsl, pacrymme npu 60-80° C. DT0 uX CBOHCTBO SBJISETCA IPAKTUYECKU
HENPEOAOIUMBIM IPEMATCTBUEM Ui Pa3BUTHS MOCTOPOHHEH MHUKPOMIOPHI MIPU OTHOCUTEIBHO HE
CTEpUJIbHOM KYJIbTUBUPOBAHUU, T. €. SBISIETCA HaJEKHOM 3amuToN oT 3arpsisHeHuil. Cpeau
TEPMOPUIOB OOHAPYKEHbI MPOAYLIEHTHl CHUPTOB, AMHHOKHUCIOT, (PEPMEHTOB, MOJIEKYJISPHOTO
Bosloposia. Kpome Toro, ckopocTb UX pocTa U Meraboindeckas akTUBHOCTH B 1,5—2 pasa BblIIIE,
yeM y Me30¢pminoB. DepMeHThI, CHHTE3UpYyeMble TepMO(pUIaMU, XapaKTEPU3yIOTCS MOBBIILICHHON
YCTOMYMBOCTBIO K HArpeBaHUIO, HEKOTOPBIM OKUCIMUTENSAM, JAECTEPreHTaM, OpPraHUYECKUM
pPacTBOPUTENSAM U APYTUM HeOIaronpusaTHeIM (akTopaMm. B To ke Bpemsi OHM Majo aKTHBHBI IpU
OoObIUHBIX —TeMmmeparypax. Tak, mpoTeassl OJHOrO U3 MpEACTaBUTENEH TepMO(HIbHBIX
mukpooprann3zMoB 1ipu 200 C B 100 pa3 menee aktuBHbI, 4yeM npu 750 C. Ilocnegnee siBngercs
OUYCHb BA)XKHBIM CBOMCTBOM Ul HEKOTOPBIX IPOMBIIIJIEHHBIX Mpou3BoAcTB. Hanpumep, mmpokoe
IpUMEHEHHE B IeHETHYeCKON WHkeHepuu Hamen (epment Taq-moiammepasa U3 TEpMOQPHUIbHON
6aktepun Thermusaquaticus. Panee yxe ymomMuHamoch O emie OJHOM BECbMa CYIIECTBEHHOM
CBOMCTBE ATHX OPraHMW3MOB, a UMEHHO, YTO IpPU HMX KYyJbTUBUPOBAHWU TEMIIEpaTypa Cpelbl, B



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTyCTiK KasakcTaH MmeavunHa akagemusicol» AK AO «HOxHo-KasaxcTaHCKass MEAVUMHCKas akaaeMusi»
Kadenpa «Texnonoruu papmMareBTHIECKOTO MPOU3BOJICTBAY 044/48-11
®dapmaneBTHUYSCKAs OMOTESXHOJIOTHS» lerp.m3ldd

KOTOPOH OHHU TPEeOBIBAIOT, 3HAYUTEIHHO MPEBBIMIACT TEMIIEpATypy OKpysKarouiei cpensl. JlaHHbIN
BBICOKMH TIeperiaj; TeMIiepaTyp oOecmedynBaeT ObICTphIi W A(DQPEKTUBHBIM OOMEH TerJia, 4TO
MO3BOJISIET HCIOJIb30BAaTh OMOJIOTUYECKUE PEAKTOPBI O€3 TPOMO3AKMX OXJIAXKIAIOIIUX YCTPOHCTB. A
MoclielHee, B CBOIO O4Yepelb, OOJierdyaeT IepeMelIMBaHUe, adpalluio, MEeHOralleHue, 4To B
COBOKYITHOCTH 3HAUUTEJIBHO YJCIIEBISET MpoIiecc.

Kynbrypy npoayuenTa xpaast

4.1 B 3anasiHHBIX aMIyJax

4.2 B )KUIKOM a30Te

4.3 Ha TBEpPJBIX HOCUTEISIX — IIIEHO, SYMEHb, PUC.

4.4 B nno(UIN3UPOBAHHOM COCTOSIHUU — JIYUIIIe XPAHSTCS CIIOPHI, YEM JKHUBBIE
KJIETKH

4.5 B ammynax B THO(UIN3UPOBAHHOM COCTOSIHUU Ha HOCUTeENE (TIIEHO, KEeIaTHH-
aIbrMHAT HaTpUs)

4.6 B mpoOMpKe HA CKOIIIEHHOM arape — CpoK XpaHEHHUs 10 HECKOJIIbKUX MECSIIEB.

Cenexknnsg. HeoTbemiaeMplM KOMIIOHEHTOM B IpOIEcCE€ cCO3/aHusi HauboJsiee LEHHBIX H
AKTUBHBIX IPOIYIIEHTOB, T. €, IPU MOI00pE 0OBEKTOB B OMOTEXHOJIOTUH, SIBIISIETCS X CEJNEKIUs. A
reHEepaIbHBIM IIYTEM CEJIEKLHUU SBIISETCS CO3HATEIIbHOE KOHCTPYMPOBAaHHE I'€HOMOB Ha Ka)JIOM
JTane oTOopa HYXKHOIO MpoayueHTa. Takas cuTyalMs He Bcerja Morja ObITh peain30BaHa,
BCJIEJICTBUE OTCYTCTBUS 3(PPEKTUBHBIX METOI0B H3MEHEHUSI TEHOMOB CEJIEKTHUPYEMbIX OPraHU3MOB.
B pa3BuTuM MUKPOOHBIX TEXHOJIOTMH B CBOE BpeMsl ChIIpayid (a M ceiuac eme MpoJOoJIKaloT
urpatb!) OueHb BaXXHYIO pPOJb METOJIbl, Oa3upyrolecs Ha CEJICKIMHM CIHOHTAHHO BO3HUKAIOLIMX
M3MEHEHHBIX BapUaHTOB, XapaKTEPHU3YIOLIMXCS HYKHBIMHM TOJIE3HbIMH TIpu3Hakamu. [Ipu Takmx
METOJIaX OOBIYHO MCIOJIB3YETCS CTyNEeHYaTas CeJEeKIUsA: Ha Ka)XJ0M 3Tare 0TOopa W3 MOonyJasuuu
MUKpPOOPTraHM3MOB OTOUparoTcsi HauOosiee aKTUBHbIE BapHAHTHI (CIIOHTAaHHBIE MYTAHTBI), W3
KOTOPBIX Ha CIEAYIOLIEM 3Tane OTOMparoT HOBBIE, Oonee addexkTuBHBIE TaMMBbL. U Tak nanee.

HecMmotps Ha IBHYIO OrpaHUYE€HHOCTH JIAaHHOTO MeTo/a (MpuemMa), 3aKI0YaroIlyocs B HU3KOM
4acTOTE BO3HUKHOBEHHUS MYTAaHTOB, BO3MOXHOCTH €r0 PAHO CUUTATh MOJIHOCTHIO MCUEPIIAHHBIMH.
ITponiecc cenekuuu HambOonee 3(P(GEKTUBHBIX NPOAYLIEHTOB 3HAUUTENBHO YCKOpSieTCs IpH
WCIIOJIb30BaHUN METOJAa MHIYLHPOBAHHOIO MyTarcHe3a. B KauecTBe MyTareHHbIX BO3JEHCTBUI
IpUMEHSIOTCS Y ®, peHTT€HOBCKOE U raMMa-H3JIyd€HHUs], ONPEICIICHHbIE XUMUYECKUE BEIECTBA U
ap. OgHaKo W 3TOT MPHUEM TaK)KE HE JIMILIEH HEeJAOCTaTKOB, IVIaBHBIM M3 KOTOPBIX SBISETCS €ro
TPYAOEMKOCTh M OTCYTCTBHE CBEJCHHMIl O XapaKTepe M3MEHEHUMH, MOCKOJIbKY 3KCIEpUMEHTaTOp
BeJZIeT 0TOOp MO0 KOHEYHOMY pe3ynbrary. Hanpumep, ycTOHYMBOCTD OpraHU3Ma K MOHAM TSIKEJbIX
METAJIJIOB MOXET OBITh CBsi3aHA C IIOJABIIEHUEM CHCTEMbI IOTJIOIIEHUS JaHHBIX KaTHOHOB
OaKkTepHaIbHON KJIETKOM, aKTUBALIMEH Mpolecca y1aleHusi KaTHOHOB U3 KJIETKU HITU MepecTPOrKOi
CHUCTEeMBl (CHUCTEM), KOTOpas IOJBEpPracTcss WHTUOMpYIOLIeMY JEHCTBHIO KaTMOHa B KJIETKE.
EcTecTBEeHHO, 3HAHUME MEXAHU3MOB IOBBIIIEHUS YCTOMYMBOCTH IO3BOJIUT BECTH HAlpPaBICHHOE
BO3/ICHCTBUE C LIEJIbIO MOJNYyYEHHUS KOHEYHOTrO pe3yibTara 3a 0Oojiee KOPOTKOE BpeMs, a TakKKe
CEJIEKTHUPOBATh BApUAHTHL, JIyYIlle TOIXOIIINE K KOHKPETHBIM YCIOBHUSM MPON3BOCTBA.

Takum  o0pa3oM, TeHJEeHIUeH  CeroJHsIIHero JHS  SBJSETCHd  CO3HaTeJbHOe
KOHCTPYMPOBaHMEe IITAMMOB MHKPOOPIraHM3MOB ¢ 33JaHHBIMU CBOICTBAMM Ha OCHOBe
(pyHIaMeHTAJILHBIX 3HAHUNA O FeHEeTHYeCKOl OPraHu3alvu M MOJIEKYJISIPHO-0HOJOTHYECKUX
MEXaHH3MAaX OCYIIeCTBJICHHSI OCHOBHBIX (GyHKuuil opranmsma. Kopoue roeopsi, npuMeHEHHE
IIEPEYUCIICHHBIX IOAXO00B B COUYETAaHUM C NPUEMaMHU KJIACCHUECKON CEJIEKIMM SIBJISETCS CYThIO
COBPEMEHHOM CEJEKIMU MHKPOOPraHU3MOB-IIPOAYLEHTOB. CeneKuus MHUKPOOPraHU3MOB s
MHUKPOOHOJIOTUYECKOH MPOMBIIIICHHOCTH U CO3JaHHWE HOBBIX IITAMMOB YacTO HalpaBlIeHbl Ha
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YCUJICHHE MX MPOAYKIMOHHOM CIOCOOHOCTH, T.e. 0Opa3oBaHWME TOrO MJIM HHOTO TMPOIYKTA.
Pemienue 3Tux 3az1a4 B TOM MM MHOHM CTENIEHH CBSI3aHO C U3MEHEHUEM PEryJIATOPHBIX IPOLIECCOB B
KJIETKE, [I03TOMY B HACTOSIILEM Pa3Jiesieé UMEET CMBICII HECKOJIBKO 3a/1€pyKaThCsl Ha BO30OHOBICHUN
CBE/IEHUI 0 peryysiuy OMOXUMHUYECKOW aKTUBHOCTH OaKTepUaIbHON KIIETKH.

Kak u3BECTHO, H3MEHEHMsS CKOpPOCTHM OMOXMMHUYECKHMX peakuuid y OakTepuil MOXeT
OCYILIECTBIISATHCS 110 KpaltHEeH Mepe AByMs myTsMU. OIUH U3 HUX OYEHb OBICTPBIN (pean3yromuics
B TEUEHUE CEKYHJ WM MHHYT) 3aKJIIOYaeTCsi B M3MEHEHMM KAaTaJUTHYECKONH aKTMBHOCTHU
WUHIMBUAYAIBHBIX MOJEKyl1 ¢epMmeHTa. Bropoii, Oonee MemneHHBIN (peaau3yercss B TEUEHHUE
MHOTHX MHHYT), COCTOMT B HM3MEHEHHM CKOPOCTEW cuHTe3a (epMeHTOB. B 000mx mexaHu3max
UCTIONb3YeTCsl €AMHBIM NPUHLUI YIPaBJIEHUS CHUCTEMAaMU — IPUHIUI OOpaTHOM CBA3M, XOTA
CYLIECTBYIOT U O0Jiee MPOCThIe MEXaHU3MbI PETYISILIMKA aKTUBHOCTH METa00IM3Ma KJIETKU.

Camplif TIpOCTON CrmOcOO peryisuuu Jiro0oro MeTaboJIMYecKoro IYTH OCHOBBIBAeTCS Ha
JOCTYITHOCTH cyOcTpata WM Hanuuuu ¢epmeHTa. JleHCTBUTENbHO, CHU)KEHHE KOJIMYECTBA
cybctpara (ero KOHILEHTpAIMH B Cpelie) MPUBOAUT K CHIDKEHHIO CKOPOCTH IOTOKa KOHKPETHOTO
BelIeCcTBa uepe3 AaHHbI MeTabonnyeckuil myTb. C Opyroil CTOPOHBI, MOBBIILIEHUE KOHIIEHTPALUU
cyOcTpara TPUBOIUT K CTHMYJIMPOBAHHIO MeTabommueckoro mytd. [loaTomy, HE3aBUCHMO OT
KaKUX-TO HWHBIX (DaKTOPOB, HaJIM4YUe (IOCTYITHOCTB) cyOcTpara CieQyeT paccMaTpuBaTh Kak
HNOTEHIMAJIBHBI MeXaHU3M JII000ro Merabonaudeckoro mytd. MHorna 3¢ ¢GeKTUBHBIM CPEICTBOM
HOBBIIIIEHHUS BBIXOJA 1IEJICBOI0 MPOAYKTa SBJISETCS yBEJIMYEHUE KOHLIEHTPALUU B KIETKE KaKOIro-
1100 ONpeAeIeHHOTO MPeIIeCTBCHHUKA.

AHanornyHeiii 3QpQPekT MoxeT ObITh MOJydYeH U B pe3yJbTaTe IMOBBILICHUS KOHIEHTpaluu
(GepMEeHTOB, UYTO JOCTUraeTcs, HampuMmep, aMIIu(HUKanueld T'€HOB, KOHTPOJIUPYIOIIUX CHUHTE3
cooTBeTCTBYIOIIEro epmerTa. Hanbosee pacnpocTpaHEeHHBIM CITOCOOOM PEryJISlMi aKTHBHOCTH
MEeTabOIMYECKUX peakuuid B KIETKE SBISETCS pPeryydluus [0 TUIY PpPeTpPOMHIMOMPOBAHUS.
bruocuHTe3 MHOrMX MNEPBUYHBIX META0OJUTOB XapakTEpPHU3yeTCs TEM, UYTO TMpU MOBBILLIEHUU
KOHIEHTPAllUd KOHEYHOT0 MPOJYKTa JAHHOIO OMOCHMHTETUYECKOTO IyTH YTHETAeTCsl aKTUBHOCTH
OJTHOTO U3 MEPBBIX (PEPMEHTOB 3TOTO MYTH.

BriepBble 0 HaJTMUUU TaKOTO PEryJIATOPHOIO MexaHu3Ma Ob110 coolmieHo B 1953 r. A. Novik u
L. Szillard, uccnenoBaBmumu 6uocuHTe3 Tpunrodana kierkamu E. coli. 3akmrounTenbHbli 3Tan
OMOCHHTE3a JJaHHON apOMaTH4eCKOH aMHHOKHCIOTHI COCTOMT M3 HECKOJBKUX, KaTalu3UpyeMbIX
WHAUBUAYAIbHBIMH (epMEHTaMU CTaJud. YKa3aHHbIMH aBTOpaMH ObLIO OOHapyKeHO, 4YTO Yy
omHoro u3 myraHTtoB E. coli ¢ HapymeHHbIM OmocuMHTE30M TpunTodaHa T00aBJICHHE TaHHOU
AMUHOKHUCJIOTHI (SIBJISIFOIIEHCS KOHEYHBIM MPOAYKTOM 3TOTO OHMOCHHTETUYECKOTO IyTH) PE3KO
TOPMO3UT HAKOIIEHUE OJHOTO W3 MPEeAIIECTBEHHUKOB — MHAOJ riunepodocdara B KiIeTKax. Yike
Toraa ObLIO BBICKA3aHO MPEAINONOKEHHE, YTO TpUNTO(aH HWHTUOMPYET AaKTUBHOCTH KaKOIr0-TO
bepMenTa, KaTamTu3upyroIIero oopa3oBaHle MHAO0I rauiepodocdara.

Heckonpko mo3iHee ObUIO YETKO YCTAHOBIEHO, YTO TAKUM YYBCTBUTEIBHBIM K TpUOTO(haHY
(dbepMeHTOM SBJISIETCS AaHTPAaHWIATCHHTETa3a, KOTOpas KaTalu3upyeT OoJjiee PaHHIO PEaKIHIo
TpunTo(haHoBOro MyTH — oOpa3zoBaHHEaHTpPAaHWIIaTa U3 XOpU3MaTa M rIyTaMuHa. JTOT (PaxkT ObuI
HKCIIEPUMEHTaIbHO 00OCHOBAH B OMBITE, KOI/a J100aBjieHne TpUnTo(ana B KIETOYHbIE SKCTPAKTHI
E. coli, comepkamue dhepMEeHT aHTpaHWJIATCUHTETA3y M €ro cyOcTpaThl (XOpuU3MaT W TIyTaMHH),
IPUBOAMIIO K PE3KOMY MHIMOMPOBaHUIO 00pa30BaHus aHTpaHUIIaTa. boiee Toro, ObIO 0THO3HAYHO
IIPOIEMOHCTPUPOBAHO, YTO AKTUBHOCTh aHTPAHMJIATCUHTETA3bl MOJABIISIETCS TOJIBKO TPUNTODAHOM
U HUKaKHe Ipyrue MeTaboIUThl KJIETKU MOA0OHOTO NIeicTBUS HEe OKa3bIBatoT. CyIIecTByeT MHEHHE,
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YTO peryisiuusi 1O THUIYy PETPOMHTUOMPOBAHUS SBISETCA OOIMIMM CBOMCTBOM KJIETOYHOTO
MeTabonu3ma.

bonee TimarenbHOe M3yyeHMs MeXaHM3Ma HMHIMOMPOBAHUS AKTUBHOCTU  (pepMeHTa
MeTa0OoJIUTaMU 3TOTO K€ IyTH, IPOBEIEHHOE B YCIOBHAX Invitro, MoOKas3ajao, 4TO METabOoJIHUT,
ABJISIIOIIMNACA MHIMOMTOPOM, CIEeUU(pUYECKH CBSA3BIBACTCS C YYacTKOM MOJIEKYJbl (epMEHTa,
00J1aJaf0IIUM BBICOKOW CTETIEHBIO CPOJICTBA K JAHHOMY MHIHOUTOPY M a0COTIOTHO OTIMYAIOIIUMCS
OT aKTHUBHOTO LIEHTpa (epMeHTa (T. €. He MePEKPHIBAIOIIMMCS C KaTAIUTHUYECKUM LEHTPOM). DTOT
Y4acCTOK TOJYy4YWJI Ha3BaHHE aJUIOCTEPUUYECKOro IeHTpa (oT rped. "amoc" — apyro, "crepoc" —
IPOCTPAHCTBEHHBIN), a caMu (epMEHTHI, OOJaJaroIne NOJO0OHBIM HEHTPOM, CTaIH Ha3bIBATHCS
aJI0CTepUUecKUMU (pepMeHTaMu. AlsocTepudeckue (PepMeHThl IPEACTABISAIOT COO0H OJIUTOMEpHI,
COCTOSALINE U3 B3aUMOACHCTBYIOIIMX MEX/y cO00M HECKOJIIBKUX OJMHAKOBBIX MJIU PA3IHMYaIOIINXCS
cyobequuui. [lpu B3aumopeictBuu QepmeHTa ¢ MHIMOUTOPOM KOHGOpMALUsS €ro MOJIEKYJIbI
U3MEHSETCs, aKTUBHBIN LIEHTP MPU 3TOM TaKXe MpPeTepIrieBacT U3MEHEHUs, IPUBOSIINE K yTpaTe
KaTAIUTHYECKOW CrocoOHOCTH (epmenTa. [Ipu MyTanMOHHOM HM3MEHEHWH AIIOCTEPUYECKOTO
HeHTpa (LeHTpa B3aUMOICHCTBUS C HHTHOUTOPOM) YyBCTBUTEIBHOCTh K HHTHOUTOPY YTPaulBaeTCs
U (QepMEeHT COXpaHSeT CBOIO AKTUBHOCTh, oOecrieuuBas TpeOyeMblid Il CHHTE3a KOHEYHOTO
MPOIYKTA Tar OMOCHHTETUIECKOTO MYTH.

3Has TOYHO MEXaHU3M PEryjisillud CHUHTE3a HHTEPECYIOIIEro MpOAyKTa, y4acTBYeT JH B
perysiliMd MEXaHW3M PpPeTPOMHTUOUPOBAHMUS, MOXKHO IBITAaTbCA IOJy4YUTh Oo0Jiee AKTUBHBIN
IOPOAYLIEHT JaHHOro coeauHeHus. Jlns oTbopa TakuX MPOJYLEHTOB MCIOJIB3YIOT CTPYKTYPHBIE
aHaJIOTH METa0OJMTOB, MO OTHOIIEHUIO K KOTOPBIM CEJIEKTUPYIOT PE3UCTEHTHBIE BapHUaHTHI.
Hanpumep, 5-metuntpuntodal, aHaior Tpunrodana, Tak XKe Kak W TpuntodaH, MHTUOUPYET
AKTUBHOCThH QHTPAHMWJIATCUHTETA3bI, HO HE 3aMeHsIeT co00ii TpunTodaH B KIETOYHOM METabO0JIM3ME,
T. €. HE CIIOCOOEH BKJIIOYAThCS B KJIETOYHbIE OEnkHU 0e3 moTepu MOCIEAHMMH OHOJOTHYECKON
aKTUBHOCTH. BciencTtBue 53TOro JaHHBIA CTPYKTYpPHBIM aHaIOr HEOOXOAMMOIo MeTaboiauTa
3aJIepKUBAET POCT OAKTEpHid, €Clii OH N00ABJIEH B MUTATENBbHYIO Cpedy, HekoTopele MyTaHTHI,
YCTOMUYUBBIE K MHIHOUPYIOIIEMY JEHCTBHIO S-METUATpUNTO(dAaHa, CIHOCOOHBI CHHTE3UPOBATh
3HAYUTEJIbHbIE KOJMYECTBA TpHUNTO(paHa M  BBIICIATH €ro BO BHEIIHIOI cpeay, a
AQHTPAHWJIATCUHTETa3a Y HUX OKa3bIBAeTCS HEUYBCTBUTENBHOU K TpUNTO(aHy, T. €. He MOABEpKEeHA
PETPOMHIUOMPOBAHUIO 3TOM AMHUHOKUCIOTON. Takol METOIMYECKUN MPUEM YacTO MCIOJb3yeTcs B
CEJIEKIINH TPOTYIIEHTOB aMHHOKHUCIIOT, HYKJICOTH/IOB M BUTAMHHOB.

Ecnu sxe Heo0XoquMo A0OUTHCS HaKOIUIEHUs! (IPOAYKLIMN) KaKOTO-HUOYAb MPOMEXYTOUHOTO
IPOAYKTa OMOCHHTETHYECKOTO TYTH, TO CJIEIYET MOJYYHTh MYTaHT C OJIOKHPOBAHHBIM 32 3TUM
IOPOJYKTOM JTamoM. Takoil MyTaHT OyJeT 3aBHCHMBIM OT HAJIWYHS B CpEAC BBIPANIMBAHUS
BEIIIECTBA, SABJSIONIETOCS MPOAYKTOM 3a0JIOKUPOBAHHOTO 3Tama, 00 KOHEYHOro IpPOIYKTa
JTAHHOTO OMOCHHTETUYECKOTO MYTH.

JlaBHO yCTaHOBJIEHO, YTO M3 THICSY (DEPMEHTOB, CUHTE3UPYEMBIX PACTYLIUMH KJIETKAaMH, OJHU
00pa3yIOTCsl MOCTOSIHHO M HE3aBUCUMO OT COCTaBa MUTATENBbHOM Cpeibl, B TO BpeMs Kak JIpyrue
HOSIBIISIIOTCSL JIMIIb TOTJA, KOTrJa B Cpele TPUCYTCTBYET cyOcTpar wuxX aedcTBus. [lepBble
HA3bIBAIOTCS KOHCTUTYTUBHBIMH (epMeHTaMu (3TO (EepMEeHThl TJIMKOJIU3a U Jp.), BTOpbIE
OTHOCSTCSI K alallTUBHBIM WM MHAYIMOCHIbHBIM (hepmenTaM. Tak, kimetku E. coli, pactymue Ha
cpene ¢ TIIIOK030H, 00JagaroT CIeAOBBIMH KOMHYECTBaMH (DEPMEHTOB MeTa0oM3Ma JIAaKTO3bI, a
TaKXKe MHOTHMX JPYTUX HCTOYHHKOB YIIEpo/a, KOTOpbIE CHOCOOHBI yCBAaMBaTh KJIETKH JaHHOTO
MHUKPOOPTaHU3Ma.
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Ho ecin 31tH ke KIETKU MEPEeHECTH Ha CpPEeAy C JIAKTO30H, SIBJISIOLIEKHCS B JAHHOM ClIy4yae
€IMHCTBCHHBIM HCTOYHUKOM YIVIEpOJAa M DSHEPIUH, TO YK€ dYepe3 |-2 MHUHYTBI MOXKHO
3aperucTpUpOBaTh IOBBIIIEHHE AaKTMBHOCTH [-rajakTo3uzaasbl, KiIouyeBoro (¢epmeHTa B
YTUIM3ALMHU JIAKTO3bl. DTOT (PEPMEHT I'MIPOJIU3YET JIAKTO3Y /0 IUIIOKO3bl U TralakTo3bl. B TeueHue
CIIEMYIONIETO HEMpPOAOKUTENbHOr0 mepuona (paBHoro 20-180 MuHyTam) axkTUBHOCTH [-
rajlakTo31J1a3bl noBelaercst npumepHo B 1000 pa3 mo cpaBHEHUIO C UCXOAHBIM YpOBHEM. MHbIMU
CJIOBAaMH, UMEET MECTO BBIpDOKEHHAs WHAYKUIUS (EpMEHTa, KOTOpas MOKET OBITh OIpeneieHa
cienyommM obpazom: MuHnykuus ¢epMeHTa — 3TO OTHOCHTEIBHOE YBEIWYEHUE CKOPOCTH €ro
CHUHTE3a B OTBET Ha IOSABJIEHUE B CpEIEC KYyJIbTUBUPOBAHUS OMNPEICIEHHOTO XHUMHYECKOIO
COCIMHEHHS, HAa3bIBAEMOT0 MHAYKTOPOM. YacTo BEIMKOICIHBIMU HHIYKTOPaMH  SIBIISFOTCS
HEYTWIN3UpYyeMble aHayloru cyOctpatoB. Hampumep, mist B-ranakTo3uazbl TakKUM BeIIECTBOM
cnyxut u3onponui-f — D-tuo-ranakronupanosun (MIITI) nHemeraGonmusupyemsblii aHajor
nakTo3pl. C JApyroil CTOpOHBI, HEe Bcerja cyOcTpaT sBIsSeTCS HHAYKTOPOM —CHHTE3a
COOTBETCTBYIOLIETO eMy (epMeHTa. Tak, JIakTo3a, MpEeXkIe YeM BBICTYNHTb B POJH HHIYKTOPA,
JIOJDKHA CHavajia MpeBpaTUTHCSA B CBOW U30MEp aIONAKTO3Y (IO AEHCTBHEM B-TalakTO3UAa3bl).

MexaHu3M TeHETHYECKOW peryiisiiuu Ipolecca HHAYKIUH (pepMEHTOB ObUT pacmnppoBaH B
OKCIIEPUMEHTAX Ha KHUIICYHOH TajJo4yKe NpPU HM3YyYCHHWH CHHTE3a YIIOMHUHAaBIIErocs (epmeHra
YTUIM3ALMHU JTaKTO3bI-B-raJakTo311a3bl.

B 1961 r. F. Jacob u J. Monod Ha ocHOBaHMHU Pe3yJIbTaTOB [€HETUYECKOTO M OMOXMMUYECKOTO
U3y4yeHHs Ipoliecca yruiansanuu jJaktossl 6aktepusmu E.coli K 12 chopmynupoBanu koHIenuuro,
MOJIyYMBIIYIO HIMPOKYK) M3BECTHOCTh Kak "MOZENb onepoHa". B COOTBETCTBMM C 3TOM MOIENBIO
JlaHHasi CHCTEMa pEeryJsiuM COCTOMT M3 YEThIpEX KOMIIOHEHTOB: CTPYKTYPHBIX TI€HOB
(IeTepMUHUPYIOLIUX CTPYKTYPY (EPMEHTOB), T'€HA-pEerynisaTopa, oneparopa U mpomMoropa. I'eH-
PEryNsITOp ONpeAenseT CTPYKTypy Oerka-pernpeccopa, CocoOHOTO CBS3BIBATHCS C OMEPATOPOM,
KOTOPBIH, B CBOIO OUEpE/lb, KOHTPOIHUPYET (HYHKIMOHUPOBAHUE MPUIICKAIINX K HEMY CTPYKTYPHBIX
TEHOB.

[TpomoTtop mpencrasisier coboit 00aacTh Ui CBS3bIBaHUS C (DEPMEHTOM TPAHCKPUILMU —
PHK-nonumepasoit. Eciiu 6enok-penpeccop cBsizal ¢ oneparopoM, To PHK-nonumepasa ve moxer
nepemMenaTbcss Ha MNpPOMOTOp U cuHTe3 uH(popmannoHHoH PHK He Moxer ocyiiecTBisThCS.
Pe3ynbpTaToMm sBisieTCSl OTCYTCTBUE CUHTE3a COOTBETCTBYIOUIMX (PEPMEHTOB.

[lepBpIM U3 TOAPOOHO H3YYEHHBIX ONEPOHOB SBJSETCS JIAKTO3HBIA ONEPOH KHUIIEYHOMN
NAJOYKU. ABTOpPbl KOHIENIUU TPEANONIOKIIA, YTO PENpeccop SBISETCS aIOCTEPUUECKUM
OenkoM, oOMafalomuUM ABYMs crenuuYecKUMHI IEHTpaMH, OUH U3 KOTOPBIX XapaKTepu3yeTcs
ul089 cpocTBOM K HYKJIEOTHIHOH MOCIEA0BATEIBLHOCTH 00JIaCTH oOmeparopa, a JIpyrom — K
MOJIEKYJIE HMHIYKTOpa. B3aumoneicTBue HHAYKTOpa C pENPECCOPOM CHMIKAET CpPOJCTBO
MOCJIEAHETO (BCIEACTBHE H3MEHEHMsI LIEHTpAa CBS3BIBAHMS C OIEpPAaTOpoM) K OIEparopy,
pe3yabTaTOM Yero sBJSETCS 0CBOOOXKIEHHE onepaTopa. Penpeccop lac-onepoHa BblieNeH B YUCTOM
BUJIE M COCTOUT M3 YETHIPEX MICHTUYHBIX CyObenuHHIl (00mas MoJjexyispHas macca paBHa 150
000 mamproH). Kaxkmas cyObenuHMIIa B3aUMOCHCTBYET C OJHOW MOJIEKYJIOM HWHAYKTOpa (T. €.
TpeOyeTcs YeThIpe MOJIEKYJIbl HHIYKTOPA, YTOOBI HHAKTUBHUPOBATH PENPECCOP).

Perpeccop B 4YMCTOM BHUAC XapaKTEPU3YeTCA HCKIOYUTEIBLHO BBICOKMM CpPOACTBOM K
onieparopy u 3P(HEKTUBHO CBS3BIBACTCS C HYKICOTHIHOM TOCIEIOBATEIBHOCThIO lac-onepaTopa B
YCIOBHAX invitro. B mpucyTCTBUU MHAYKTOpa CBS3bIBAaHHE Hapyliaercs. V3moKeHHbIe pe3ynbTaThl
BBIITOJIHEHHBIX JKCIIEPUMEHTOB SBISIOTCS BECKUM IMOJATBEpXkAEHUEM Trumoresbl Jacob u Monod,
KOTOpasi B HACTOSAIIEE BPEMS CUMTAETCS MOJTHOCTHIO JOKA3aHHOM.
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W3BecTHO, YTO MyTallMU B IIOCIEA0BATEIBHOCTAX I'€HA-PETYIATOPA WU OIepaTopa MPUBOIAT
B ONpPEJEICHHBIX CIIydasx K HapylIeHHIO JIMOO 0Opa3oBaHUs MOJHOLIEHHOIO pernpeccopa, Jubo K
HapyILIEHHUIO €ro CPoJICTBAa K onepaTopy. M B TOM, U B APYyroM citydae MOTPeOHOCTb B MHAYKTOPE
JUIs 3amycka cuHre3a nHpopmanuronHor PHK, a ciegoBarenbHo, 1 cOOTBETCTBYIOIINX (EPMEHTOB,
ucue3aeT. [1o1o0HbIe MyTaHTh! (MJIM MyTalluK) Ha3bIBAIOTCS KOHCTUTYTUBHBIMHU, IIOCKOJIBKY CHHTE3
(epMEHTOB OCYIIECTBISICTCSA MOCTOSHHO. [loydyeHre KOHCTUTYTHBHBIX MYTaHTOB UMEET Ba)KHOE
3HAQ4YECHUE B CEJIEKLUU ONPEIAECICHHBIX ITAMMOB IIPOMBIIUICHHBIX MUKPOOPTaHU3MOB.

Konuemnmus omnepoHa NpuMEHMMa M K TpoLeccy penpeccuu ¢epmMeHToB. OTanuueM OT
UHIYIHOCIBHBIX CUCTEM B JaHHOM Cllydae SBISETCS HAIMYHME B TAKHX ONEPOHAX HE aKTHBHOTO
penpeccopa (amopemnpeccopa), KOTOpbIi B OIMHOYKY HE CHOCOOEH B3aUMOJEHCTBOBAThH C
OIIEepPaTOPOM, HO MOXKET aKTUBUPOBAThCS KOHEUHBIM IIPOAYKTOM (KOpEnpeccopoM) ¢ 00pa3oBaHueM
AaKTUBHOTI'O perpeccopa.

Vike O0TMedanoch, YTO C IOMOIIBIO aHajiora TpunrodpaHa (5-METUATPUHTODAHA) MOMKHO
noayuynuTh ycroumBble ul082 k wuHrubGupyroumemy JA€WCTBUIO TpuUNTO(aHa MYTaHTHI,
XapaKTEPU3YIOIIMECS MOBBIIIEHHOW MPOAYKIIMEN AAHHOM aMHHOKHCIOTBHI. Y HEKOTOPBIX M3 3THX
MyTaHTOB HapylleH [poLEecC PEeTPOUHIMOMPOBAHUSIAHTPAHWIATCUHTETA3bl; y JAPYTUX —
KOOPJAMHUPOBAHHO JIePEIPECCHPOBaHbI (PepMEHTHI MyTH OnocuHTe3a Tpurnrtodana (T. €. GepMEHTHI
TpUNTO(PaHOBOrO ornepoHa). I'eHeTnUeckuil aHAIN3 MOKa3aj, YTO Y TaKMX MYTAHTOB MOBPEXIEH
TEH-PETYJIATOP, PACIONArarolMiCcsa Ha 3HAUUTEIbHOM PACCTOSSHUU OT KOHTPOJIMPYEMBIX UM I'€HOB
TpunTo(aHoBoro omnepoHa. Takue MyTaHTbl SBJISIOTCS KOHCTUTYTUBHBIMU BCIIEACTBUE JIMOO
IIOJTHOTO ~ OTCYTCTBUSL ~ perpeccopa, JuOO B pe3ylbTaTe HEBO3MOXKHOCTH  IOCIIEIHETO
aKTUBUPOBATHCS TPUIITO(HAHOM.

TakuM 00pazoM, H3MEHsISI PEryjslui0 HHAYLHUOEIbHBIX U PpErnpeccHOeNbHBIX OIEPOHOB,
CyIIECTBYET  BO3MOXHOCTh  IOBBIIATH  NPOAYKIMOHHYK)  AKTUBHOCTb  OIIPEIEICHHBIX
IIPOMBILUICHHBIX IITAMMOB-TIPOAYIIEHTOB. YMECTHO OTMETUTH, YTO CTPYKTYpPHBIE TE€HBI OJHOTO
MeTaboJIMYeCKOro NyTH HE BCErja OObeIUHEHBbl B €IMHBbIM ONepoH (HamogoOue JIaKTO3HOMY),
OJIHAKO OTO HE MEIIAECT UX PETYJALMHU C IOMOIIbI0 MHIAYKIHU WU penpeccuu. Tak, Hampumep,
rensl E. coli, nerepMuHmpyomme cTpykTypy GepMeHTOB, 00eCIeYMBarOIUX ONOCUHTE3 apTUHHHA,
pacroyiaraloTcsi B Pa3iMYHbIX O0JACTAX XPOMOCOMBI, HO BCE KOHTPOJHMPYIOTCS OJAHUM M T€M K€
reHom-perynstopoM. Takas cuctema oOpasyeT peryioH. [Ipyrum mokas3aTenbHbIM NPUMEPOM
apnsgercss SOS-perysoH, reHbl KOTOPOro JIETEPMUHHUPYIOT CTPYKTYpY OoJjiee JecsiTka pa3jiMYHbIX
O0enkoB W (PepMeHTOB, ydacTByrOUMX B penapanuu mnoBpexaenuii JJHK knerku. Bcee otm
CTPYKTYpPHBIE T€HBI PETYIUPYIOTCS OJHHUM PEIpeccopoM — NpOoAYyKToM reHa lexA. OmepoHbl u
pEryJIoHbl, KOHTPOJIUPYIOUINE B3aUMOCBs3aHHbIE (PU3HOTI0TrHUYecKre QYHKIIMN O0HAPYKEHBI Y BCEX
TeHETUYECKN U3yYSHHBIX BUI0B OaKTEpHA.

OueHb BaXXHBIM PETYIATOPHBIM 3JEMEHTOM JtoOoro omepoHa spisercs ob6macts JIHK,
UMEHyeMas IPOMOTOPOM. DTOT Y4acTOK OIepoHa oOecreyrBaeT B3auMo/ieiicTBrE (CBSA3BIBAHHE) C
PHK-nonumepa3oii a5 Havana TpaHCKpUIIUHK (T. €. CHHTe3a MoJekyibsl nHopmarmonHoi PHK).
Ot ocobennoctelt mpomoropa 3aBucHT dPdexkTuBHOCTh U1 090 TpaHckpurnuu. MyTaruu B o0mactu
IIPOMOTOPA, U3MEHSS €r0 aKTMBHOCTh, MOT'YT IOBBIIATH WJIM MOHUXKAaTh JKCIPECCHIO OIEPOHA.
JlaHHO€E CBOMCTBO MPOMOTOPOB TAKKE UCIOJB3YETCsl B CO3JaHUU O0JIee aKTUBHBIX TPOAYIIEHTOB.

bonpume nepcneKkTUBBI B CEJIEKIMM IIPOAYLEHTOB OTKPBIBAECT T'€HETUYECKAas WHKEHEPHUS,
METOABl KOTOPOW TO3BOJISIOT 3aMEHSTHh PEryJIATOpHBIE 00JacTH KaTaOOJMYECKUX ONEPOHOB Ha
6osee 3(ppeKTUBHBIE TPOMOTOPHI, MOBBIIIAIONINE MPOAYKIIUIO KIETKaMU OMOJOTHYECKH aKTHBHBIX
BEIIIECTB M 00eCIeunBaIOINe HOBbIE BO3MOKHOCTH KOHTPOJIS aKTUBHOCTH T'€HOB.
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CaMo co0oit pazymeeTcsi, YTO 3TO HE €IMHCTBEHHBIE CIIOCOOBI MOBBIILIEHUS TPOAYKTUBHOCTH
OaKTepuii 3a CUET U3MEHEHUS PEryJIATOPHBIX MEXAHU3MOB.

OOBeKTamMu OMOTEXHOJIOTHH, B TOM YUCIIE TEHETHUECKOW MHIKEHEPUH, SBISIFOTCS:
a) MUKPOOPI'aHU3MbI: Ipu0bl, OaKTepUHn, BUPYChl, IPOCTEUIIINE U JIP.;
0) KJIETKH PaCTeHUH, PEXKE )KUBOTHBIX;
B) OMOJIOTMUYECKU aKTHBHBIE BEIIECTBA CIIELUAIILHOTO Ha3HAYEeHUS — (DePMEHTHI;
I) TUIa3MUJIBI.
Mup MHKpPOOPraHW3MOB Ype3BbIUaiiHO pazHooOpaszeH. 1o Mepe MX OTKPBITHS U U3YyUCHHS

OHU OBLTH PACIpPE/ICTICHBI Ha CIICAYIOUINE TPYIIIIbL:
Bakrepun — Schizomycetes — rpubsI-npo6siaku (0T jat. Schizo — pacueruisto, mycetes — rpuosl);
Jlyaucteie rpubbl — Actinomycetes (ot sat. Actino - ay4);
Huruateie rpubsl — Trichomycetes (ot rpeu. Trichos — Bosoc) ;
HpoxokeBbie rpuoObl — Blastomycetes (ot rpeu. blastos - nouka, pazmaokeHre moukoBaHHEM);
Cumne-3enenbie Bogopociu — Cyanophyta, onu sxe nnanodaktepuu — Cyanobacteria;
Crnupoxetsl — Spirochaena (ot rpeu. Spira - cniupais u chaita - Bosoc);
[Ipocreiimue — Protozoa,
Pukkercuu — Rickettsia;
. Mukormtasmel — Mycoplasma;
10. Bupycsr;
11. ITmazmMungel.
MHUKpPOOPraHu3Mbl, TMPUMEHSIEMbIE B  MPOMBIIUICHHOH MHKPOOHOIOTHH, TO  €CTh

CoNoA~wWNE

OMOTEXHOJIOTHH MOYKHO YCIOBHO KJIACCH(PUIIMPOBATH CICTYIOIIM 00pa3oM:

1. Hekotopsie Bogopocu — Aldae;
2. Tlpocreiinme — Protozoa;
3. I'pubsr — Mucor: a) Actinomycetes;

6) Streptomycetes;
B) Ascomycetes;
r) Oomycetes.
['pubsr Mucor aenstcs Ha:
a) mecHessie — Penicillium; } OTHOCSTCS K caripO(UTHBIM (YCIIOBHO-TIATOTEHHBIM )
6) npoxokessie — Aspergillus; t° =23'— 26°C, aspo6e1
B) nposxokenonoonsie — Candida; MATOTCHHBIC (BBI3BIBAIOT KAHIUI03HI)
r) Aposxku — Saccharomycetes.

I'pudbl BbIpamuBaioT (U1 COXpaHEHMsS KYyJIbTYpbl) Ha muTaTenpHbIX cpenax Cabypo,
Yaneka-/Iokca, xunkom cycie wuiau cycino-arape npu pH wHmwke 7,0. I'pubsl cnocoOHBI
pasmuHoxatbes mpu pH ot 3,0 1o 10,0. OnTumansHBIME sABIsIOTCS apameTpsl: pH 6,0-6,5, t = 25-
33° C, nn1a JpOAKEBBIX M APOAIKENonoOHBIX TpuboB — 36-37° C. Cropoo6pa3oBaHHIO
CTHIOCOOCTBYIOT CHIDKCHHE BIIXHOCTH IMHUTATEIBHON Cpeasl M YMEHBIICHHE B HEH COAepiKaHUs
OCTTKOB M YIIIEBOJIOB. BUTaMUHBI, HEKOTOPbIE AMUHOKHCIIOTBI U MUKPOAJIEMEHTHI JIIST PA3IMIHBIX
rpuOOB SIBISIFOTCS] BAXKHBIMU (paKTOpaMu pocTa.

[TockombKy OONBITUHCTBO TPHOOB OTHOCATCS K adpo0am, OHU BBIPACTAIOT B BUJIE IJICHOK Ha
MOBEPXHOCTHU KHJKUX Cpell, a Ha TBEPJbIX Cpelax o0pa3yroT BHauane OeClBETHBIE, a 3aTeM, Kak
NPaBUJIO, MUTMEHTHUPOBAHHbIE KOJOHUHU. Pa3Mepsl KOJOHUI 3aBUCAT OT BUIa Ipuda, CKOPOCTH €ro
pOCTa U pa3MHOXKEHUS, COCTAaBa MUTATELHON CPEIbI.

I'puObl MMEIOT psii MPHU3HAKOB, MPUCYIIUX KIETKAM >KUBOTHBIX OpPraHuW3MOB. Jlis HHMX
XapaKTepHbI FeTepOTPOQHBIN TUIT TUTAHUS U MOTPEOHOCTh B BUTAaMHHAX. OHU 00pa3yloT MOUYEBUHY
Y CUHTE3UPYIOT INIMKOTEH (2 He KpaxMaJl) B Ka4eCTBE PE3€PBHOIO FOMOTJIMKAaHA, COAEPKAT XUTHUH.
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I'pubb1 — GecxI0poPUIUIbHBIE, TETEPOTPOPHBIE a3POOHBIE MK (aKyIbTaTHBHO-aHAPOOHBIE
MUKpOOpPraHu3Mbl. MHOrMe U3 HHUX pacTyT B TedeHue 1-5 cyrok (uHorga u Oojee) Ha
MUHUMAJBHBIX IO COCTaBy HWHIPEIUEHTOB IMHUTATENIbHBIX Cpe/laX, BKIIOYAIONIUX MPUEMIIEMBbIi
OpraHUYECKUN UCTOUHUK yriiepoja (H-p, oJurocaxapa), HEOpraHM4eCKHii HCTOYHUK a30Ta B (hopme
HUTPATOB WJIM aMMOHUMHBIX COJIEH, MpHU UCXOaHOM 3HaueHun pH 6,0-6,5.

['puOBbI yarie pa3MHOMXKAIOTCS C IIOMOIIBIO CITOP, a TAK)KE BET€TAaTUBHO, 00Pa3yt0T MULIETHIA.

Bakrepun. JHTepodaKkTepuu. DTO CEMEHUCTBO BKJIIOYACT OONBILIYI0 TPYHIY YCIOBHO-

MATOTCHHBIX TMATOr€HHBIX ITaJ0YeK, Cpeaoid OOMTaHHWs OOJBIIMHCTBA M3 KOTODPBIX SIBISICTCS
KUIICYHHK Y€JI0BEKa U )KHUBOTHBIX. DHTepoOakTepuu: Escherichia, Shigella, Salmonella, Klebsiella,
Proteus, Yersinia - Xopomo pacTyr Ha MPOCTHIX IHTATEIBHBIX Cpelax, MPOLYIHPYIOT
CaxapoJIMTUYECKHE, NPOTEONUTHYECKHE W Jpyrue (EePMEHTHI, OIpENICICHHE KOTOPHIX HMEET
TaKCOHOMHYECKOE 3HAYECHUE.

Pox Escherichia nmassan umenem T. Dmiepuxa, KOTOpbiii B 1885 . BIepBbI€ BBIACIHI U

o IpOOHO omKcan OaKTepuu, Ha3BaHHbIC KAIIIEUHOH manoukoit — Esch. coli.

Esch. coli, pasmuosxasice mpu t° = 37° C Ha IIOTHBIX cpeax, oopasyor S- u R- komonun. B
KHUJKUX cpelax HaloT MOMYTHEHHE, 3aTeM ocaioK. [Ipoaynupyror (hepMeHThI, paclieIuISIoNnme
YIJICBOJIbI, OCITKU M JPYre COSIUHCHUSI.

Azorpuxcupyrommue 6akrepuun — Clostridiumpasteurianum (anaspo0bi) — ObUTH OTKPBITHI B
189 romy C.H. Bunorpaackum. K HEM oTHOCATCS HekoTopbie Buasl Pseudomonas, Bacillus,
Rhizobium, uuano6akrepuii.

AHTHOMOTHKONIPOM3BOASIIINE TPHOBI:

a) MEeHUIIUIUTMHBI IPOU3BO/ISIT TUIecHeBbIe rpuObl poaa Penicillium (otkpeitsr B 1940 1.);

0) CTPEeNTOMHUIIMH MPOU3BOISIT HEKOTOPBIE BUIbI Actinomycesgriseus (mpemnapaT ObUT IPE/ITIOKEH B
1944 r. C. Bakcmanom);

B) LIe(aOCIIOPUHBI TIPOU3BOIAT HEKOTOPBIE BH B! rpruOoB poaa Cephalosporium u apyrue.

AHTHOMOTHKH, BBIPA0ATHIBAEMbIC OJHUMH MHKPOOPraHW3MaMH, MOJABISIOT pPOCT U
pPa3MHOXKEHHE JIPYTUX BUIOB MUKPOOPTaHM3MOB (0aKTepuocTaTndeckoe AercTBHe). MeXaHW3MBI
MHKpPOOHOTO aHTaroHMW3Ma pas3lIMuHbl; OHU MOTYT OBITH CBSI3aHBI C KOHKYPEHIIHEH 3a KUCIOPOJA U
NHUTaTeIbHBIC BEUIECTBA, C M3MEHEHHeM pH cpelbl B cTOpoHY, HEOIaronpusTHYIO /ISl KOHKYPEHTa
U T.II.

Haubonee Ba)kHBIM 00BEKTOM OMOTEXHOJOTHH, B YaCTHOCTU MOJIEKYJISIPHOM OMOJNOTMH U
TeHeTUYEeCKOl (TeHHOM) MHXKEHEpUHU SIBISIOTCS IUIa3MMIbI OakTepuil Kak Haunpocrtenue. Mmes
PST CXOJICTB € BUPYCAMH, [UIa3MHUJIbI TEM HE MEHEE CYIIECTBEHHO OT HUX OTJIMYAIOTCSL.

['maBHBIC OTIMYMS TUIa3MU OAKTEPHIA OT BUPYCOB:

1. T'enom mnazmup npezacrasiieH Tojbko AByHUTeBOM JJHK (koTopyto B MonekyssipHO# 6HoI0rHu
HAYYMJIMCh paculerisnTh). Y BupycoB umeercs 6onee 10 sapuantos PHK- u JIHK-renomos.

2. [lna3mumel, B OTIUYHE OT BHPYCOB U JPYT'HX MHKPOOPTAaHH3MOB, BOOOIIE HE UMEIOT HUKAKOM
o0onmouku. OHM TPEACTABISIOT CO00H «royibley» TEeHOMBI. DTO TIJIaBHas OHOJIOrHYecKas
0COOEHHOCTD IIJIa3MU/I.

3. B cBsa3u ¢ oTcyrcTBHEM O0€NKOBOM 00O0JIOUKM pPa3MHOKEHHE IUIa3MUJ MPOUCXOIUT TOJBKO
nyreMm camoperuiukanuu ux JIKH u He TpeOyroT cuHTe3a CTPYKTYpPHBIX OEIKOB M IPOIIECCOB
camMocOOpKH (BUPYCHI UMEIOT 000IOYKH).

4. Cpenoit oOUTaHUS BUPYCOB SIBISIOTCS KJICTKH OAaKTEpHi, pacTEHUM, KUBOTHBIX M UYEJIOBEKA.
Cpena obutanus mia3Mua — TOJIBKO OaKTepuu.

5. B ornmume ot BHpycOB, miasMHUAbl 00JaJalOT CUCTEMaMHU I'€HOB, KOTOpBIE HAJEISIOT HMX
CHOCOOHOCTBIO K CAMONEPEHOCY WIIN K MOOMJIN3ALMH Ha MIEPEHOC U3 KJIETKHU B KIIETKY.
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6. Ilmasmuasl ¥ BUPYCHl OTIMYAIOTCS IPYT OT ApYyra U IO MOCIEACTBUSAM, K KOTOPHIM IPHUBOANUT
UHPHUIUPOBAHUE UMHU KIETOK:

® 3apa)kKeHHE BHPYCOM YacTO NMPHBOAUT K IMOJABJICHHIO (QYHKIMOHUPOBAHUS KIECTOUYHOTO T€HOMA.
BupyneHTHbId (TOKCHYHBIN) BHUPYC DPa3MHOXKAeTCsl B KJIETKE M BBI3BIBACT €€ TUOenb Win
HapyIIaeT HOpMaJIbHOE (PYHKIMOHHUPOBAHHE;

®  TUIa3MH[BI, IPOHHUKAS B OAKTEPUATBHYIO KIETKY, HE PA3MHOXKAIOTCS B HEH OECKOHTPOJBHO U HE
NOJaBIAIOT (QYyHKIMM OakTepHalbHOW XpPOMOCOMBI, a COCYIIECTBYIOT C HEH M caMu
KOHTPOJIUPYIOT 00pa30BaHNE YMCIIa BO3MOKHBIX CBOMX KOITMI Ha XpOMOCOMY KJIeTKH. To ecTb B
IUIa3MUAJaX OCYLIECTBISIETCS KOHTPOJIb PABHOMEPHOTO pacmpeneseHus (o0 OJHOW) AOYEepHHX
IUIa3MHUJT B JIOYEPHHE OaKTepHalbHBIE KICTKH HE PAHAOMHYECKH (CIy4aiHO), a C IOMOIIBIO
FeHETUYECKOTO MEXaHU3Ma;

¢ B OTJINYKE OT BHPYCOB, IJIA3MHU/IbI HE TOJIBKO HE BBI3BIBAIOT THOEIH KIETOK, KOTOPBIE SBIISIOTCS
JUISl HUX €CTECTBEHHOM Cpeioif oOuTaHus, a, Ha000POT, OUSHb YaCcTO HAJENSAIOT UX BaKHEHIINMHU
JOITOJIHUTECIIbHBIMU (CGHCKTI/IBHI)IMI/I) CBOﬁCTBaMH, TO €CThb IUIa3MHJbl CBOUM IIPHUCYTCTBUCM
o0ecIieunBarOT pa3sMHOKEHHE OaKTepuil B HEOJArONPHUATHBIX JJIsl HUX YCIOBHSX (HampuMep, B
IPUCYTCTBUM JIEKAPCTBEHHBIX IIpernapaTroB), TakuM oOpa3oM obecreuuBas COOCTBEHHOE
CYIIECTBOBaHHE.

brarogapst 3THM OTIMYMAM OT BHPYCOB, IUIa3MHIbl HAIUIM NPUMEHEHHE B TEHHOM

HHXXCHCPHUU JIA reHETUYECKOM HepeCTPOﬁKH, TO €CTb HCIIOJIB3YIOTCSA B KAa4Y€CTBC BCKTOPOB IJIA
KJIOHUPOBAHUA PA3JIMIHBIX TCHOB B 6aKT€pI/II/I.

MeToabl OMOTEXHOJIOTMM:
1. IloBepxHOCTHOE KYJbTUBUPOBAHUE HA TBEP/BIX U MOJTYTBEPIbIX MUTATENIBHBIX CPEaX € LEbIO:
a) MOJTyYeHMsI TOCEBHOTO MaTepuaa;
0) U1 coXpaHEeHUs! KyJIbTYphl B T€UEHHUE JUIUTEIBHOTO CPOKA;
B) HapallMBaHMs KaJUyCHOMOMOMAacChl NMpH KyJIbTUBUPOBAHUM TKAHH WM KIETOK PACTCHUH;
2. KpymHomacmtabHOE TITyOMHHOE KYJIBTHBUPOBAHHE OMOJIOTHYECKUX OOBEKTOB B CHEIMAIHHOM
peKuMe Ul MOyYeHUs LEJIeBhIX MPOIYKTOB ((pepMeHTarus).

[Tpn mepuoauyeckoM TUIE KYyJIbTUBHPOBAHUS POCT KJIETOUHOH MOMYISALNN MOpa3eNsieTcs
Ha HECKOJIbKO (ha3:
1) nar-aza, win (aza 3amep>kaHHOTO POCTa, MPU KOTOPOW KIIETKH PACTyT MEUICHHO U
aZIanTUPYIOTCS K HOBOM cpefie oOuTanusi B o0beMe hepMeHTOpa;
2) oKcroHeHIWadbHas (a3a, XapaKTepPU3YIOIIAsCs WHTEHCHUBHBIM JIEJIEHUEM KJIETOK |
cOaNaHCUPOBAHHOCTHIO POCTA BCEH MOMYIIAIINN;
3) ¢aza 3aMeIIeHHOTO pPOCTa, CBs3aHHAS C HCUEPIIAHMEM IMUTATENbHBIX CyOCTpaToB W
HAKOIUICHHEM TOKCHYECKHUX MPOJAYKTOB METa00IN3Ma,
4) craumonapHas ¢aza, MpU KOTOPOWl MPUPOCT HOBBIX KIETOK KOJHMYECTBEHHO PABHSICTCS
YUCITY TOTHOAOIIINX;
5) dhaza oTMupaHusi, XapaKTEPU3YIOMIASCS MPOTPECCUPYIOIICH THOETBIO KIIETOK.
Cramusi  KyJbTUBUPOBAHHS  MHKPOOPTAHHM3MOB  SIBJIIETCS  HawOoyiee  CIOXKHOW |
OTBETCTBEHHOM.
PocT 1 kynpTHBUpOBaHUE OUOMACCHI TPEOYIOT CIEIYIOIINX YCIOBHIA:
® KM3HECIOCOOHOCTH MTOCEBHOIO MaTepuaa;
® HAIM4YMS UCTOYHUKA SHEPTUH (Teria);
® JIOCTaTOYHOTO KOJIMYECTBA COOTBETCTBYIOIIECH MUTATEIHHON CPEIBI;
® HEOOXOAUMBIX (PU3UKO-XUMUUECKHUX YCIOBHM ISl )KU3HEIEATEIbHOCTH.
C navama 1950-x rr. BUpyC NMOJIMOMUENNTA JJIs1 IPOU3BOACTBA BAKIIMHBI BHIPAIIUBAIN B KYJIbTYype
KJIETOK MJICKONMTAIOMIMX, B TOM uHcie ¢(ubpobiactoB smOproHa dyenoBeka. C Tex mop
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¢ubpobiiacTel SMOpUOHA CTadM HE3aMEHHMMBI Ui BBIACICHUS M BBIPAIIUBAHHS psia APYTHUX
BUPYCOB, TP TPOU3BOJICTBE BBICOKOCIICIIM(PUYHBIX O€IKOB (aHTHTENE, HHTEp(EpOHOB), B
HCCIIEIOBAHUSIX paKa U IPOTUBOBUPYCHOU XMMHOTEPAIIUU.

KynbTypbl, IpUroTOBICHHBIE HEMOCPEACTBEHHO U3 TKaHel opraHu3Ma (3MOpPHOHAIBHBIX WU
TKaHEe HOBOPOXKJICHHBIX), HA3bIBAIOT NMEPBHYHBIMHU KYJAbTypamMu. B OoJibpIIMHCTBE — CllydyaeB
KJICTKH TIEPBUYHOM KYyJIbTYPbl MEPEHOCAT U3 KYJIbTYPIbHOM  YallKd W HCHOJB3YIOT JUIS
NOJy4eHUs1 OOJBIIOTO KOJIMYECTBA BTOPHYHBIX KYJbTYP, KOTOPBIE MOXHO IOCIEI0BATEIHHO
NepeBUBaTh B TCUEHUE HEAETb MM MecsleB. PasHble THUIBI KIETOK HYXIAIOTCS B Pa3IUYHBIX
MUTATEIbHBIX BEIECTBAX, a TAK)KE B OJJHOM HJIM HECKOJIBKHX OEIKOBBIX (haKTOpax pocra.

KneTounsle TMHUM MOXHO MCIOJB30BATh AJISl MOJIYYEHHS KIOHOB, KOTOPBIE IPOUCXOIAT U3
OJIHOM KJIETKU-TIPEIICCTBCHHHUKA.

bruoTexHoNOrUsT MCMIONB3YyeT METOJbl MOBEPXHOCTHOTO M TIIIYOMHHOTO KYJIbTUBHPOBAHUS
MHUKPOOPTaHHU3MOB.

Ilpu nosepxnocmuom Kynemueuposanuu (B MOHOCIOE) CYCIEH3MIO KIETOK IOJIy4aroT
00paboTKON M3MENbUEHHON TKaHW dMOpHOHA TpurcnHOM. KieTkn B Takol CycHeH3HH, ocenas Ha
IUIOTHOW IOBEPXHOCTHU COCyJa C KYJIbTYpaJbHOM CpEOW, CTAaHOBSTCA IJIOCKUMH W JENATcs,
o0Opa3yst MOHOCJION Ha TOBEpXHOCTH cocyma. OOBIYHO TPU ITOM CIOCOOE KYJIBTHUBHUPOBAHUS
MOJIB3YIOTCS HUWIHHIPUYECKUMU OYTHUIIMU, KOTOPbIE MEAJICHHO BPALIAIOTCS BAOJb CBOCH UIMHHOMN
ocu. PocT kiIeToK U BBIXOJ OMOMAcChl MOXXHO YBEIUYHTH, JOOABUB K CYCIIEH3UH HOCHUTEIb-
MHUKPOCKOIIUYECKUE TPaHylIbl M3 MUHEPTHOIO CHUHTETUYECKOr0 MOJMMEpa, Ha KOTOPBIX KIIETKH
3aKkperuisaoTes U npoiaudepupyror. CycneH3HOHHbIE KYJIbTYpbl MOXKHO TMOJy4aTh B cOCyJax
00BséMoM 110 1000 11 npy epeMenBaHNH.

[IpeobnanatomuM  SIBISIETCS  27YOUHHbBIL MemoO KyJIbTUBUPOBAHUS, TMpEANoararinui
BO3MO>KHOCTb MCIIOJIb30BaHMsI BCETO 00beMa MUTATEIbLHON CPEJIbI.

Ha poct u pa3BuTHE MHUKpPOOPTaHM3MOB BIHSIOT BHYTPH- W BHEKJIETOYHBIE (akTopbl. K
BHYTPHUKJIETOYHBIM (PAKTOpaM OTHOCATCS: CTPYKTypa KJIETKH, MEXaHU3Mbl MeTa0ojm3Ma |
TeHETUYECKNEe XapaKTepUCTUKU. BHekneTouHble (BHEIIHUE) (DAKTOpBI, T.€. YCIOBMS BHENIHEH
Cpezbl KIETKHU, SIBISAIOTCS OCHOBHBIMH PETYISATOPHBIMU (PaKTOpaMH OMOTEXHOJIOTHH.

buopeakTopsl

buotexHonornyeckue mporecchl NPUHIMIIUAIBHO OTJINYAIOTCA OT IMPOLIECCOB XUMHYECKOTO
CHHTE3a M MOTYT OBITH JBYX THIIOB: TIEPHOAMYECKMMH W HempepbiBHBIMU. Criennduka Ouo-
TEXHOJIOTUIECKUX MPOIIECCOB COCTOUT B TOM, YTO B HUX YYaCTBYIOT )KHMBBIE KJIETKH, CYOKJIETOUHBIE
CTPYKTYPHI WJIH BBIZICTICHHBIE U3 KJIETOK (DEPMEHTBHI M WX KOMIUIEKCHL. DTO OKa3bIBaeT JOBOJHHO
CYILIECTBEHHOE BIMSHUE Ha IPOLECChl Maccorepenayn (oOMeHa BEHIECTB MEXIY pa3Iu4YHbIMU
dazamMu — TepeHoc KUCIopoja M3 ra3oobpasHod ¢a3pl B OKHAKYIO) U TermooOMeHa
(mepepacrtipeielieHne TEeMI0BOM SHEPTHH MeX Ty B3auMoAencTByommMy (azamn). [Toaromy ogHIM
U3  BaXHEWIIMX  KOMIIOHEHTOB  OMOpPEaKTOpPOB  SABISETCS  CHUCTEMa  IEpEeMEIIMBaHUS,
o0ecrieynBaroIasl OJHOPOJHOCTh YCIOBHMM B ammapaTe, ONTHMMaJIbHOCTh MAacCOolepeNaud MEexay
dazamu peakTopa, MeX1y KyJIbTYpaTbHOH KUAKOCTHIO M KJICTKAMH U T. 1.

OcobeHHocTH pocTa NONMYJAAUMN OaKTepuid

Kunernka pocrta OakTepHalbHOW TMOMYJAIMH HE YCTAHABIMBACTCS KHHETHKOW pocTa
WHAUBUAYAIbHOMN KJIETKH, XOTs MEX/1y HUIMH, HECOMHEHHO, CYILIECTBYET B3aUMOCBSI3b.

Cpennioro BajioByro (a0CONIIOTHYIO0) cKOpocTh pocta (Vep) 3a oTpe3ok BpemeHH (t1 —to)
MOYKHO OIIPEJICNIUTH 10 a0COTIOTHOMY IIPUPOCTY Oromacchl 1o hopmyie:
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A m, —m

['me  Mo— BenmurHa OMOMACCHI B HAYaJIE;
M1 — BeTUYMHA OMOMACChI B KOHIIE UCCIIEOBAHHOTO OTPE3Ka BPEMEHH.
CKOpOCTh pa3MHOKEHUSI OaKTepHil (YUCIIO yIBOCHHWH 3a EIUHHILY BPEMEHH) OMHCHIBAIOT

ypaBHEHHUEM: V=

I'ne n — 4mcino MOKoJNIEHUN
[TponomKUTENTPHOCTD KU3HU OJIHOTO IOKOJICHUS! (BpeMmsl TeHepaluil) «g» B CpeAHEM
Q t, -1,
n
CxopocTh pocTa MUKPOOHOM MOMYJISALIUK HE SIBJSETCS BEITMYMHON HEM3MEHHOU. B pa3BuTuun

COCTaBJIACT:

HOMYJISAIUN Pa3MyaioT CICAYIOIIUE TOCIeI0BaTe/IbHbIe CTaauu: jar-dasa (dasza amanraimu - );
nor-gaza (II, I, IV); cranmonapnas ¢aza (HakoIUIeHHE LENEeBBIX MPoaAyKToB - V); astonu3 (VI,
VI, VIII).

(I | R | 1 I AVARRAV/ Vi VIl VIl

0

KonnyectBo KneTok,

-

5-9 15-20  25-30 35-40 45-50

A 4

Bpewms B yacax

Puc. 1. Ctapnu pocra nepuoan4ecKou KyJbTypbl

| — nar-¢aza; II — ¢daza nonoxurensHoro yckopenus; Il — dasa norapudmuueckoro pocra; IV - daza
OTPHUIIATENILHOIO YCKOpeHus; V - cranuoHapHas ¢asza; VI — dasza yckopennoii rubenu; VII - da3sa
norapupmugeckort rudenu; VIII — ¢a3za ymeHbIIeHHS CKOPOCTH THOEIH KIETOK

Ha ocu opanHat mokaszaHa CKOPOCTh Pa3sMHOXKEHHsI KJIETOK, BBIPa)KEHHAsl JIOTapu(pMOM OT YHCIIA >KUBBIX
KJIETOK Ha 1 MJI cpenbl.

OTH (a3bl OTPAXKAIOT CIOXKHBIE MPOLECCHl aJaNTaluu OakTepuid, MPUBHECEHHBIX U3 OJHOM
cpebl OOUTaHus B IPYTyIO, KaK IMPaBUIIO, ONTUMAIBHYIO UL UX pa3MHoxeHus. [lpupona nar-gassl
BO MHOIOM CBSI3aHAa C TEM, YTO B 3TOT IEPUOJ HIPOUCXOAUT CHUHTE3 BCEX KOMIIOHEHTOB
OETTOKCUHTE3UPYIOIIEH CHCTEMbl U NPEXAE BCEro TaKOro KOJIMYECTBA PHUOOCOM, KOTOpOE
HO3BOJMIIO OBl OOECHEUUTh MAaKCHUMAJIbHYK) AKTHBHOCTb BCEX OMOCHHTETHYECKHX IPOLECCOB.
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53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.

64.
65.

[Tocnenyrouue cTaauyd pa3BUTHUS [EPUOJMYECKUX KYJIbTYpP OTPaXKalOT BBICOKYIO CKOPOCTh
pasMHOXeHHUs1 OakTepuil. 3aTeM, B CHILy IOCTEIIEHHOI'O MCTOIIEHHS] HCTOYHUKH YHEPTUU U APYIHX
KU3HEHHO BaXXHBIX METaOOJINTOB, CKOPOCTb DPAa3MHOXKEHUS OakTepuil yMeHbIIaeTcs, U B
CTallMOHAPHOM (pa3e HacTymaeT MEpUoJ] HEKOTOPOro PpaBHOBECUS — KOJUYECTBO BHOBb
00pa3yIOUIMXCsl KJIETOK CTaHOBMTCS COINOCTaBMM C YMCIOM MOTMOmHUX KieTok. Benen 3a stum
HACTYIIAeT  CTajusl,  XapaKTepu3yloulascsi  I[OCTEIEHHBbIM  YMEHBUIEHHMEM  KOJIMYECTBA
YKU3HECIIOCOOHBIX OaKTepHil.

OTO ABJISETCS CIEACTBUEM psAla NPUUMH - UCTOUIEHUEM HCTOYHMKOB 3HEPIMU U JIPYIHX
KU3HEHHO BaXXHBIX METAa0OJIUTOB, HEBO3ZMOKHOCTH 3¢ dekTuBHO perymupoBats pH u rHz cpensl,
HAaKOIJICHUs MPOJYKTOB MeETa0ojau3Ma, TOPMO3SIIUX POCT U, BO3MOXHO, KaKHUX-TO IpPYrux
(bakTopoB.

OueBUAHO, YTO MOMYJSALUS OaKTEpUil — ATO TOXKE CaAMOPETryIMPYIOLIAsCs CUCTeMa, OYEHb
3aBUCSAINAs OT Cpefbl, HCTOIIEHHUE KOTOPOHl OKa3blBaeT Ha Hee OTPHUILATEbHOE JIEHCTBUE.
JKuznecmiocoOHbIE KIIETKH, MIEPEHECCHHBIE U3 TAaKOW CpPelbl B HOBYIO NMUTATEIBHYIO CpPEIy, BHOBb
MOBTOPSIOT IOJTHOCTBIO BECh LIUKJI Pa3BUTHSI MOMYJISILIUH.

bonbminHCTBO MUKpOOMOIOrnYeckux (OMOTEXHOJIOTUYECKUX) MPOU3BOJACTB SO HEJIABHEIO
BPEMEHM  OCHOBBIBAIOCH HCKJIIOYUTEIBHO Ha NPUMEHEHHHM KJIETOK  COOTBETCTBYIOILUX
MHUKPOOPIaHU3MOB; MHOTHE TaKHe IIPOU3BO/ICTBA CYILIECTBYIOT U B HACTOSILEE BpeMs. DTO YCIOBHO
Ha3bIBAEMBIH «KJIETOYHBIH» YPOBEHb OHMOTEXHOJIOIMYECKMX mpoleccoB. B kauecTBe mnpumepa
MOYKHO Ha3BaThb Pa3Hble BUJABI OPOXKEHUS: MACISIHOKUCIIOE, MOJIOYHOKHUCIIOE, CIIUPTOBOE H Ap., a
TaKXe OKHUCIHUTENbHBIE MPOLECCHI (MMOJyuYeHHE YKCYCHOM, TMMOHHOM, IOJOYHOM U APYTUX KUCIOT),
MPOM3BOJICTBO OOJBIINHCTBA AHTUOMOTHKOB, APOAOKEN U T.A.

IV. HiutrlocTpaTuBHBIN MaTepHAaJI. IPUIAracTcs

V. Jlutepatypa:
OCHOBHAasl:
Eropoa T.A., Knynoa C.M., Kusyxuna E.A. OcHoBbl Ouotexnosoruu. — M.: M3a. uentp
«Axanemusiy», - 2008. — 208 c.
EBtymenkoB A.H., ®omuues 10.K. Beenenne B 6uorexnonoruto: Kype nekumii. — Munck.: BI'Y,
2002. - 105 c.
Caspiknn 10.0., OpexoB C.H., YakaneBa M.U. buorexnonorusa: Yuebnoe nocobue. — M.: U3a.
Llentp «Axagemus». — 2006. — 256 c.
OpexoB C.H. ®apmarieBrrueckast 0MOTEXHOJIOTUS. PYKOBOACTBO K MPaKTHUECKUM 3aHATUSAM. —
Yue6Hoe nmocodwue. — [lox pen. akax. PAMH B.A. beikosa, npod. A.B Karnmunackoro. — M. :
I'SOTAP-Menaua 2009. — 384 c.
EnunoB H.I1. Xumunueckas mukpoOuosnorus. - YueOnuk. - M.: Boiciias mikona. - 1989, 448 ¢
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bepezos T.T. , KopoBkuna b.®. — buonornueckas xumus (ITox pen. U.M. HMBanoBoii) — M.,
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Huxutun I'.A. — Buoxumudeckue 0CHOBBI MUKPOOHOJIOTHYSCKUX MPon3BoACTB — Kues, 1981.
Bbputron I'. — buoxumus npupoassix nurMeHToB. M., Mup — 1986 1.

ITonora T.B. — Pa3zButue 6uorexnonorun B CCCP — M., Hayka - 1988 r.

[TonynsionHkle acriekTsl OnorexHonoruu — [leuypkun H.C., Bpunskos A.B., Mapkenkosa T.B. —
Hosocubupck: - Hayka — 1990 r.

Cneuunansuble KypHanbl: «buorexnonorusi», «®Papmaums Kazaxcrana», «®DapmaneBTuuecKuit
OIOJUICTCHBY U .

VI. KoHTpoJsibHbIe BONIPOCHI (00paTHAasi CBA3b):
Ha3zoBute ocHOBHBIE OMOOOBEKTHI, HCIIOJIb3YeMbIE B OMOTEXHOIOTHIECKOM MTPOU3BOICTBE?
Kakne MUKpOOpraHu3Mbl SBISIOTCA 00BEKTAMU B T€HETUYECKON MHKEHEPUH?
[lepeuncnure MeTOABI KyJIbTHBUPOBAHUS OMOOOBEKTOB B OMOTEXHOIOTHIECKOM ITPOU3BO/ICTBE.
[Tepeuncnure npenMyIiecTBa IyOMHHOTO KYJIbTUBUPOBAHMSL.
[lepeuncnure HEQOCTATKU MTOBEPXHOCTHOTO KYIbTUBHPOBAHUSI.
Ha kaxue a3bl noapa3aenstoTcst pocT KIETOYHON HOMYISLUY [IPU NEPUOTUIECKOM
KYJIbTUBUPOBAHUU?
Kakue ycnoBust TpeOyroTCst Ui pOCTa U KyJIbTUBUPOBAaHUS OHOMAcChI?

Jlekuus Ne 9-10

I. Tema: MoaenupoBanre OMOTEXHOJOTUYECKUX MPOLIECCOB.

[TutaTenbHble (KyJIbTypalbHbIC) CPEIbl U KPUTEPUU KauecTBa MCXOJHOTO ChIphs. [Iporecchr
OnocuHTe3a ¢ JApOOHBIM J00aBICHHEM NHUTATEIbHBIX cyOcTpaTtoB. [loHATHE O MyTareHese,
TUOpUAN3AIMN U THOPUIHON TEXHOJIOTHUH.

II. Heab: O3HaAKOMHUTH CTYJEHTOB C OCHOBAaMH MOJEIHPOBAHUS OHOTEXHOIOTUYECKUX
MIPOIIECCOB, C TPEOOBAHUSIMH K KAYECTBY UCXOJHOTO CHIPhS, C MPOIlecCaMu OMOCUHTE3A C IPOOHBIM
J00ABJICHHEM MUTATEJIBHBIX CyOCTPAaTOB, C MOHSATUEM O MyTareHe3e U BUJIaMH MYTallui.

II1. Te3ucel Jekumnu:

Baxneimum (aktopoM 3PQPEKTUBHOCTH TEXHOJIOTMHM (PEPMEHTHBIX IPENnapaTroB SBISETCS
KauecTBO MUTATENbHOM cpenbl. OCHOBHOE TpeOOBaHUE K KA4e€CTBY MHUTATEIHHOU CPEIbl COCTOUT B
MOJTHOIICHHOCTH €€ COCTaBa, O00eCleYMBAIONINI pOCT MPOJYyIIEHTa U OWOCHUHTE3 IIEJIEBOTO
dbepmenTa. MUKpPOOPTraHU3MBI HYXKIAIOTCS MPEXKE BCEro B COSAMHEHHSX, COAEPIKALIUX YTIIEPO/I,
a30T, BOJAOPOJ M Kuciaopoa. K HUM OTHOCATCS OpraHUYecKHe BEIeCcTBa, COJIM aMMOHHUS U BOJA.
Kpome Toro B cocTaB mUTaTEIBHON CPeIbl JOJDKHBI OBITh BKJIIOUYEHBI MUHEpAIbHBIC COCTMHEHMUS,
comepxkane Mg, Ca, P, S, Fe, Ku npyrume mMakpo- ¥ MHKpPOIJIEMEHTHI, BUTAMHHBI, POCTOBBIC
BemecTBa (OMOTHH, UHO3MUT) W Tip. [luTatenbHbIE Cpeabl B 3aBUCHMOCTH OT COCTaBa JETSATCSA Ha
CHHTETUYECKHE W KOMIUIEKCHBbIe. CHHTETHUYECKUMH CYHTAIOT TE€ CPEIbl, KOTOPHIC COCTOAT W3
OTIPEICIEHHOT0 IO Ka4eCTBEHHOMY M KOJMYECTBEHHOMY COCTaBy Habopa HMHIUBUIYaTHHBIX
BelIEeCTB. B KOMIUIEKCHBIE Cpelbl BXOMAST Pa3IMYHbIE NPUPOAHBIE MPOAYKTHI, YAaCTO OTXOJBI
MUIIEBBIX MPOU3BOACTB. K MX UMCITY OTHOCATCS pazNUYHBbIC KMBIXU, Oapja CIUPTOBBIX 3aBOJIOB,
kapTodenpHas Me3ra, KyKypy3HbIH 3KCTpakT, Melacca, OTpyOW W Mpoure MpOAyKThl. braromaps
HCITOJTb30BAHUIO OTXO/I0B KOMIUJIEKCHBIE TUTATEIbHBIE CPE/IbI JTIOCTYITHBI, JIEIIEBHI U 00€CTICUNBAIOT
0€30TX0THOCTh OMOTEXHOJOTHUECKUX MPONU3BO/ICTB.

Mukpoopranu3mMbl B TPUPOJE HE CHUHTE3UPYIOT IEJIeBble BEIIeCTBA C 3aJaHHBIMU
cBoiicTBamMM B MacuITa0ax, KOI/la UX BbIFeNIEHHE cTajo Obl peHTa0enbHbIM. OUeBUIHBIM SBIISETCS
HEOOXOIUMOCTh OCYHIECTBJICHUS (PU3MOJOTHUECKUX IOAXOI0B K HAIPaBICHHOMY OHOCHUHTE3Y
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I[EJIEBBIX MPOJYKTOB — MOJYyYEHUE MHUKPOOPTaHU3MOB-TIPOAYIICHTOB. TakumM 00pa3oM, CTAHOBUTCS
AKTyaJIbHBIM OCBOCHUE CTYACHTAMU TEOPETUYECKUX OCHOB U METOJOB PACIIMPEHUS HOMEHKIIATYPhI
IIPOMBIIUIEHHBIX [ITAMMOB-IIPOAYLIEHTOB.

Kak mpaBuio, B MPOMBINUICHHOW OMOTEXHOJOTMHM HE MCHONB3YIOT IHKHE MUKPOOPTaHWU3MBI, a

nonyyaroT mrammbl. HlTammamu (Stammen - HeM., IPOUCXOAUTH) HA3bIBAIOTCS YUCTHIE KYJIBTYPhI

MHUKPOOPTaHU3MOB, BBIPAIICHHBIX B OINPEIEICHHBIX YCIOBUSX M CHOCOOHBIX K CHHTE3Y

OTIpECNIEHHOr0 KOMIUJIEKCa BelecTB (JIMMUI0OB, BHUTAMUHOB, AaMHUHOKUCIOT W [1p.) JJs

HNOAJEPKAHUS UX JKU3HEICATENIbHOCTH, PAa3MHOXKEHMU M pacnpocTpaHeHus. llltamm cumrtaercs

HU3IIEH TAKCOHOMUYECKON €TMHUIICH OaKTepuH.

Creruduueckue ¥ 0COOCHHOCTH MHUKPOOPTaHM3MOB ONPEACIHIN HaOOp TeX MPHU3HAKOB H
CBOICTB, KOTOpbIE UCIOJIB3YIOTCA JUIS UX CHCTEMaTU3alliu, KilacCu(UKaIyu U UACHTU(PUKAIIH.

1. Mopdonoruueckue Mpu3HAKK — BETMUMHA, (hOpMa, XapaKTep B3aUMOPACIIOI0KEHUSI.

2. TuHKTOpHANbHBIE CBOHCTBA — CIOCOOHOCTH OKpAIIMBATHCS DPA3IUYHBIMU KPACHUTEISIMHU.
0COOEHHO Ba)KHBIM IIPU3HAKOM SIBJIIETCSI OTHOLIEHUE K OKpacke 1o I'paMmy, KOTOpOE 3aBUCUT
OT CTPYKTYpPhl M XHMHYECKOTO COCTaBa KIIETOYHOW CTeHkH OakTtepuil. Mopdonorunueckue
CBOICTBa U OTHOUIEHHE K OKpacke 1o ['paMMy ompenenstoT NpUHAUIEKHOCTh K KPYIHBIM
TaKCOHaM - POy, CEMEHCTBY U T.II.

3. KynbrypanbHbie CBOHCTBa — 0COOGHHOCTH pOcTa OakTepuidl Ha XKUAKUX (00pa3oBaHUE IUICHKH,
0CaJl0K, MOMYTHEHHE) M IUIOTHBIX (dopMma, pa3mep, KOHCHCTEHIUS, Kpas, MOBEPXHOCTb,
IIPO3PAaYHOCTh KOJIOHU, 00pa3oBaHUE MUTMEHTA U JPYTrUe CBOICTBA) MUTATENIbHBIX CPElax.

4. CnopooOpa3oBaHue — ¢popma 1 XapaKTep PaCIOIOKEHUS CIIOPHI B KIIETKE.

OU3NOIIOTUYECKUE CBOMCTBA — CIOCOOBI YIIEPOJHOTO (ayTOTPOdBI, TETePOTPOdBI), a30THOTO

(aMuHOTPOGBI, aMUHOTETEPOTPO(bI) MUTAHUSA; TUM AbIXaHHUS (a9poObl, (haKyIbTaTUBHbBIE

aHa’pOOBI, CTPOTHe aHAIPOOBI, MUKPOAIPOHUIIBI).

6. buoxumuueckue CBOHCTBA — CHOCOOHOCTh (DEPMEHTUPOBATH  PA3JIMYHBIE  YIJIEBOJHI,
MPOTEOJUTHYECKAsl aKTUBHOCTb, oOOpa3oBaHue uHAONA, HS2, Hanmuume ypeasbl U JApyrux
(bepMEeHTOB | T.1.

7. XuUMHUYECKHUH COCTaB KJIETOYHBIX CTEHOK — COJEp)KaHHE M COCTaB OCHOBHBIX CaxapoB M
AMHHOKHUCIIOT.

8. JlunmuaHbI W KUPHOKHUCIOTHBIA COCTAaB — WM3YYEHHE COCTaBa KUPHBIX KUCIOT HPOBOIST C
HOMOIIBI0  Ta30BOM  Xpomartorpaduu, KOTopas o00JalaeT BBICOKOH pa3AeiauTelbHOM
CIIOCOOHOCTBIO U UYBCTBUTEIBHOCTBIO.

[Ton Ko10HMeEH NPUHATO MOHUMATh BUAMMYIO MPOCTHIM IJ1a30M W30JIMPOBAHHYIO CTPYKTYPY,
oOpa3yromyrocs B pe3yJbTaTe pPa3MHOKEHUS U HAKOILUICHUS OakTepHil 3a OMpENENIEHHBIM CpoK
uHKyOarmu. Komonus oOpasyercst 0ObIYHO M3 OAHOH POAMTENHCKOM KIETKU MM U3 HECKOJIBKHUX
UACHTUYHBIX KieTOoK. [loaTomMy mepeceBoM H30JIMPOBAHHON KOJIOHMHM MOXET ObITh IOJy4YeHa
qucTas KyJabTypa MUKPOOPTaHU3Ma.

[Ton KyJabTypoll NHOHHUMAIOT BCIO COBOKYNHOCTH OaKTepuil, BBIPOCIIMX HA IMJIOTHOM WU
KHUIKOM  muraTenpHOM cpene. Kak KoloHMS, Tak W 4HcTas KylnbTypa KaKIOro BHJIA
XapaKTepU3yeTCsl ONPEeIICHHBIMH MPU3HAKaMH.

OCHOBHO# ¥ TJIaBHBIN MPUHIUI OAKTEPHOIOTUU — BO U30ekaHue OIMOOK U3y4aTh CBOMCTBA
TOJIBKO YHCTBIX, OTHOPOJHBIX KYJIBTYD.

Kaxnas BbleneHHas KyJabTypa JaHHOTO BHJIa OaKTepHil Ha3bIBaeTCs TaKkKe IITAMMOM, TO
€CTh KOHKPETHBIM 00pa3lioM JaHHOTO BUJA.

Haunbosee mmpoko MCHOIb3yeMbIM METOAOM BBIACICHHUS YMCTOW KYJIBTYPHI SBISETCS METOA
Jpuranbckoro, KOTOPBIA COCTOUT B CIEAYIOIIEM: Ha IOBEpXHOCTh damku Ilerpm ¢ wmsco-
NENTOHHBIM arapoM (WM KakoW-IMOO Ipyroil mNUTAaTeIbHON Cpenoi) HaHOCAT TeTIeH WIn
MACTEPOBCKOM MUNETKOW HEeOOJNbIIyI0 KaIlllo HccienyeMoro Marepuana. CTepuiibHBIM HINaTeaeM
KaIlJII0 TIIATEJIbHO PACTHPAIOT 10 BCEH MOBEPXHOCTH NMUTATEIBHOM Cpebl, MOCIE YEro TEM XKe
mmaresneM (He 6epst HOBOro MaTepHalia) JAeIaroT MOCEB eIlle Ha IBYX Yalllkax. B pe3ynbTaTe Takoro
1I0CEBA Ha MOBEPXHOCTH TPEThEH YalllkW, a MHOTJIA U Ha BTOPOW BBIPACTAIOT OT/EIbHbIC KOJIOHHH,

o
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KOTOpBIE TI0CJIE MAKPO- U MUKPOCKOIMMUYECKOT0 U3yUYEHHS MEePEeCceBaOT B MPOOUPKH € MUTATEIBHON
cpenou.

Jns monydenus 0Oojiee COBEPLIEHHBIX INTaMMOB, CHHTE3HMPYIOIIMX 33JaHHBIN (LIE€JICBO)
OPOAYKT B OOJBIINX, YeM OOBIYHO, KOJIMYECTBAX, TPEOyeTCs MPaBMIIbHBIA MOJ00p YCIOBUH HMX
KYJIbTUBHPOBAHUS.

OCHOBHBIM METOJIOM PACHIMPEHUST HOMEHKJIATYPhI MPOMBIIUICHHBIX IITAMMOB 10 CHUX TIOP
OCTaeTCsl UHIYLIMPOBAHHBIA MyTareHe3 M CTyNeH4YaTblii 0TOOp. B 3TOM cilydae momynisuuio KIeToK
00pabaThIBaIOT MyTareHoM (Yalie BCero CerraIbHbIM XUMUYECKUM BEIIeCTBOM Wi Y @-CBETOM),
paccenBarOT Ha MUTATEIbHYIO CPEAy U aHAIU3UPYIOT MOMYJISIUHU, BO3HUKIINE MPU Pa3MHOKEHUU
OTIIEBHBIX KIIETOK (KJIOHAJIBHBIN aHamu3). OroOpaB Oosiee TMPOAYKTHBHBIA KJIOH, TPOIECAYPY
MOBTOPSIOT (CTyMEeH4YaThlii 0TOOp). MeTon 4pe3BbIYaiHO TpymoeMoK. OObuHas OakTepuaibHas
KieTka coaepxxutr okosno 5000 reHoB. MyrareHe3 HEOrpaHU4YEH, TO €CThb HEJb3s IpeacKa3aTh
3apaHee, Y KaKoro reHa IMPOU30WUIET MyTalus, MOITOMY OOJBIIMHCTBO MYTAallMi BPEIHO WU
JeTaNbHO Ul KJIETOK, CJIEIOBATEIbHO, HY)KHAS MyTalus (MM HaOOp MyTalfii) BOSHUKAET PEIKO.
TakuM 00pa3oM, OCHOBHOM HENOCTATOK METOJa — HENpeACKa3yeMOCTh pe3yJIbTaToB ILIIOC
TPYAOEMKOCTb.

[Tpu sTom (kpome TOro) (hepMEeHTHI, ydacTByIOIIME B OMOCHMHTE3e (MM B MeTabOIu3Me)
KOHKPETHBIX MPOIYKTOB, OCYHIECTBIISIIOT UX KOJMYECTBCHHBIH KOHTPOJIb, TO €CTh TPHU IMOBBIIICHUN
BHYTPUKIICTOYHOW KOHIICHTPAI[MM TOTO WJIA HMHOTO BEIIECTBA €ro CHHTE3 IMOJ JIeHCTBUEM
COOTBETCTBYIOLIETO (pepMEHTa CHIYKACTCS MITU TTIOAABIISICTCA.

MyTalunoHHBIM ITyT€M U3MEHSsI (JepMEHT TaK, YTOObI OH COXpaHsUI aKTUBHOCTH, HO TEps
CHOCOOHOCTh K ITIOCTEPUYECKOH peaKIy, MOKHO IMOJYYUTh CYNEPIPOIYIEHTHI, KOTJa U30bITOK
[[EJIEBOr0 MPOAYKTa He OyJIeT BIUATh Ha HHTEHCHUBHOCTh €r0 CHHTE3a. DTOT METOH IIUPOKO
UCTIONB3YeTCsI B OMOTEXHOJIOTHYECKOM MPOHM3BOJCTBE aMHHOKHUCIIOT, BUTAMUHOB, aHTHOHMOTHKOB U
ap.

Kpome TOrO, MpW OMNpeneNeHHBIX YCIOBUSX IONy4alOT CHHXPOHHBIE KYIBTYPHI, TO €CTh
KYJIbTYpbl, B KOTOPBIX BC€ KIETKH JENATCA OJHOBPEMEHHO (CHMHXPOHHO). OmHaKo Takas
CHHXPOHHOCTh COXpaHSETCS, KaK MpaBWIIO, B Te4YeHHE 2-3 [HUKIOB JEJCHUS, a 3aTeM OHa
HapYyIIaeTCs.

OcCHOBHBIE MMYTH MOJYYeHHUs] HOBBIX IITAMMOB W HA X OCHOBE — HOBBIX MPOJIYKTOB

[IpoMbinieHHass OMOTEXHOJOTUS MMEET CBOIO TJIaBHYIO LeJdb — YBEJIUYUTH KOIUYECTBO
CHHTE3HPYEMOT0 IIPOAYKTA U YIYUIIUTh €T0 Ka4eCTBO.

Jlns monydeHHs HOBBIX IITAMMOB-TIPOJYLIEHTOB HEOOXOAMMO BBIJEIUTH CEICKTHBHBIC
GbakTopbl A TONYYCHHUS CHEHU(PUYCCKHX THUIIOB MHUKPOOPTAaHU3MOB, KOTOPBIMH MOYKHO
YIPaBISTh.

1. st aBTOTpOodHBIX MUKPOOPTaHU3MOB:

a) JUIsl a9POOHBIX aBTOTPO(HBIX MUKPOOPTaHU3MOB (KMBYIIMX MIPH a3PAIH BO3TYXOM):

I Bapmant:  CBet u cynbhuI OTCYTCTBYIOT.
a) NHs" — rctounuk asora;
6) NO2 — ucToyHuK a3ora.
I Bapuant:  CBeT NPUCYTCTBYET, a CyIb(U] OTCYTCTBYET.
Hcrounnk azota MOKeT ObITh B cBOOOTHOM (N2) UK B CBSI3aHHOM BHJIE.
0) ns_aHadpOOHBIX aBTOTPOPHBIX MUKPOOPIaHU3MOB (KMBYIIMX O€3 BO3/yXa, HapuMep, B
cpene MeTaHa u Jp.):
I Bapuant: CBeT OTCyTCTBYET.
a) cynmsduz B e SO wm Sp0372 — OKMCIAIOT JUTS TIONYYeHHs SHEPTHUN;
Il Bapuant:  CBeT NpUCYTCTBYET.
HNmeet 3HaUYeHME KOHIICHTpAIMs CyIbGuaa (HU3Kas WK BBICOKAs).
2. Jnst reTepoTpodHBIX MUKPOOPTAaHU3MOB:
a) 7151 a9POOHBIX aBTOTPOPHBIX MUKPOOPTAHU3MOB (PKUBYIIUX MPU adPAITUH BO3TYXOM):
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Ceer mpucyrcTByeT WM OTCyTcTBYyeT, pH cpembl HelTpanbHas WM Kucias, UCTOYHHK
azota — N2 umm azorconepxkamume coeauHeHus (NO3z'). MICTOUHHKOM cepbl SIBIISIOTCS
cymbdatel (SO472), B KauecTBe HCTOUHUKA yriepoaa 1 CO2 — BBOMSAT TITFOKO3Y.
0) ams_aHa’pOOHBIX aBTOTPO(PHBIX MUKPOOPraHU3MOB (KMBYIIMX O€3 BO3/yXa, HalpuMep, B
cpezie MeTaHa u Jip.):
Ceer mpucyrcTByeT WM OTcyTrcTBYeT, pH cpeabl HeWTpasibHas WM KHCIas, UCTOYHUK
azota — N2 nnm azorcozpepkamue coeauHeHust (NOs). MIcTOUHMK cepbl OTCYTCTBYET, B
KauecTBe UCTOUYHMKA yriepoga U CO2 — BBOAAT INIIOKO3Y.

ITocne 06pabOTKM MUKPOOPraHU3MOB MyTareHaMH MX KyJbTUBUPYIOT B IPUCYTCTBUU UX XKe
AQHAJIOTOB, KOTOPBIE TOPMO3AT WJIN IPEKPAIIAIOT UX pocT. Ilpyu 3TOM BBDKMBAIOT JIMLIL TE€ KIIETKH,
KOTOPBIE T€M WJIM UHBIM ITyTEM MPEO0Iean Oapbepbl HEFaTUBHOM peryIsaiuy.

Kak npaBui1o, ITaMM-IIpOIyLIEHT TOJIKEH HECTU B CBOEM F'€HOME HECKOJIBKO HEOOXO0IMMBIX
JUI CBEPXCUHTE3a MPOAYKIIMU MYyTaIHii.

Crparerusi CTyneH4aToro oroopa mpearnosaraeT Mociael0BaTe/IbHOE BBEACHUE MyTalull B
IreHOM MHKpoopranusma. Jro60oif MeToa reHeTn4eckoro oOMeHa MOXKET yCTPaHHUTh W3 MOTOMCTBA
BpE/IHbIE MYTALMU U COOpaTh B OJJHON KIIETKE HYKHBIE.

Abspanus ocyliecTBiseTcs nojadei yepes 6apooTep CTEPUIIBHOIO BO3AyXa WM MHEPTHOIO
raza (azora). [Ipu 5TOM 0JHOBpEeMEHHO UAET NepeMeIuBaHie (PePMEHTAIIMOHHON CPEJIbI.

IIpy HEOOXOAMMOCTH JUId CTUMYJIMPOBAHHUSA MM HHTHOMPOBAaHUS pocTa OMOMacchl U
YCHJIGHHS CHHTE3a ILIeIeBBIX MPOAYKTOB B MHUTATENBHYIO CpELy BBOIAAT MHUKpOdJIeMeHTs: Fe'?,
Mn*2, Mo" u zp., a Taroxe Butamussl: H, B, B2, Bs, C, PP u 1p.

CoxpaHeHue KyJIbTypbI

Kynprypa (Wim mrTamMM) MHUKpPOOPraHM3Ma Ha3bIBaeTCsl YUCTOM, €CIU POJUTEIbCKUE U
JIOYEpPHHUE KIJIETKU MPAKTUYECKHM HEpa3IU4YMMbl B HEH M MEXIy HHUMHU HEJb3s YCTaHOBUTh
pOACTBEHHBIE CBsA3M. Kak mpaBmiio, YMCTBIE KYJABTYpBl MPEACTABISIOT COOOW KOJIEKIIMOHHBIN
MmaTtepuan. [ns coxpaHeHus KyilbTypbl MHUKPOOPTaHHM3MOB HX PEryJIsipHO (OJUH pa3 B MecHll,
MHOI'/Ia Yallle) MepeceBaloT Ha TBepble MuTaTeibHble cpenbl (00byHO B yamkax Ilerpu umm B
poOUpKax, Ha «KOCSIKax», TO €CTh Ha KOCOM Cpe3€ IUIOTHOM Cpelbl) U XpaHSIT B XOJOJIUIbHHUKE
npu Temneparype +8+10° C, To ecTh TakuM 06pa3oM, 4TOOBI Pa3sMHOKEHHE MHKPOOPTaHH3MA
MPOUCXOMIIO B OCHOBHOM 3a CuUeT cropoodpazoBaHus. UToObl KyJabTypa KIETOK HE MOrudia mnpu
VCTOLIEHUM IHTATEIbHON CpPEIbl, €€ PEryaspHO, KaK CKa3aHO BBINIE, MEPECEBAIOT HAa CBEKYIO
TBEP/YIO (TUIOTHYIO) Cpeny.

IInTaTenbHbIe cpeibl H KPUTEPHHU Ka4eCTBa HCXOJHOTO ChIPbS

Jlig BbIpaluBaHus OOBEKTOB OMOTEXHOJOTHH (MHUKPOOPTaHM3MOB, KYJIbTYpbl TKaHEW WU
KJICTOK pAacTeHHWH) MPUMEHSIOT pa3jMyHble MHUTaTeNnbHble cpenpl. Jlas  NpUroTOBIEHUS
MUTATENbHBIX CpPell B MHUKPOOHMOJOTHYECKOM (OMOTEXHOJIOTMYECKOM) HMPOU3BOJCTBE HCIHOIB3YIOT
CBIpEE MUHEPAJIBHOT'O, PACTUTEIBHOTO U KUBOTHOTO NMPOUCXOKIACHUS, a TAKKE CUHTE3MPOBAaHHOE
XUMHUECKUM IyTeM. BeiecTBa, BXoAsdilue B COCTaB MUTATEIbHBIX Cpel, OJKHBI 00ECIeunBaTh
pa3BUTHE KYJbTYpbl, OMOCUHTE3 M HAKOIUIEHHE IEJIEBBIX MPOAYKTOB M HE JOJDKHBI COAEPIKATh
BpenHBIX mpuMeceii. OHM MOTYT OBITh JKUAKHUMH, TBEPIBIMH (IDIOTHBIMH) W TOJIYTBEPIBIMU
(TTOMYKUAKUMHU).

1. 7Kuakme cpenbl TOTOBST Ha OCHOBE BOJHBIX PacTBOPOB KaKHX-THMOO BEIIECTB, Yalle BCETO
MSICHOHM BOJIbI, pa3JIMYHBIX THJIPOIU3AaTOB, HHOT/IA €CTECTBEHHBIX POAYKTOB (MOJIOKA U Jp.)

2. s mosydeHUs] MJIOTHBIX (TBEPABIX) Cpell K HUM J00ABISIOT WM arap, WIH JKeIaThH, WITH
CHJIMKareib B COOTBETCTBYIOIIEH KOHLEHTpAIMU. Arap IMpeACTaBiseT cOOON Moymcaxapul,
MOJTy4aeMblii U3 MOPCKHX BOJIOpociieii. OH UMEET TUIOTHYIO BOJIOKHUCTYIO CTPYKTYpy. Arap
mnasutea npu 100° C, HO NpH OXJIAXKIEHMM COXPAHSAeT KUAKYI0 KOHcHCTeHImio g0 +45° C.
Ero B motHBIE cpenpl 100aBIAIOT B KoHIIeHTparuu 1,5-3,0 %.

3. Houayxuakue (MoIyTBEpAbIe) Cpeabl UMEIOT BS3KYI0 KOHCUCTCHLUIO OJaroaaps J00aBJICHUIO
K HUM Hebounboro konuuectsa (0,3-0,7 %) arapa.

I1o MpOMCXO0KAEHUIO CPEIbI NCIATCA Ha:
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5.

EcrecTBeHHbIe (KpOBSHBIE, MOJIOYHbIE, KAPTO(EIbHBIE, SIMUHBIE U JP.);

HckyccTBEHHBIE, TOJYYHMBINME IIHPOKOe mpuMeHeHune. OHHM  MPEACTaBISAIOT  cOo00i
UCKYCCTBEHHBIE, COATaHCHPOBAHHBIC CMECH NUTATEIbHBIX BEIIECTB B KOHIEHTPALUAX H
COYETaHUsIX, HEOOXOIUMBIX AJIS MOAJCPKAHUSA pOCTa U Pa3MHOXKEHUS MUKPOOpraHu3moB. B
HUX B Ka4eCTBE YHHMBEPCAJIBHOIO HCTOYHMKA a30Ta WM YIJIEpOJa IIPUMEHSIOT IIENTOHBI —
IPOAYKTBl HENOJHOI'O paclielyieHus] 0€JIKOB ¢ NOMOIIbI0 (PepMEHTOB (TIENCHHA), Pa3JInYHbIE
TUIpONIU3aThl  (PbIOHBINA, KAa3eMHOBBIM, JApPOXOKeBOM M T.1.). Yacto B HHX BBOJAT
IpeIeCTBeHHUKU pocTa, IIAB, antnGakTepuaibHble npenaparsl.

TpeOGoBanus, npeabaBJsieMble K MUTATEJAbHBIM CpeiaM:

. OHn JOJIKHBI COACPKATE B JOCTATOYHOM KOJIUYCCTBC BCC HGO6XOI[I/IMBIG IIUTAaTCIIbHBIC BEIICCTBA

(MCTOYHHUKHM SHEPruM, a30Ta, YIJIepoJa), COMU M POCTOBBIE (DAKTOPHI (MHUKPORJIEMEHTHI U
BUTAMHHBI).

. IluTaTensHBIC Cpcabl OOJDKHBI MMCETH ONTUMAJIBHOC Ui pOCTa AAaHHOI'O BHUOA 0H000BEKTOB

3Hauenue pH.

. Cpenpl (TBepAble W TONYXKHJIKHE) JIOJDKHBI MMETh JIOCTATOYHYIO BIAXKHOCTh, TaK Kak MpH

YCBHIXaHUM TOBBIIIACTCS KOHILIEHTPAlMsS BEHIECTB, OCOOCHHO COJIeH, YTO MOKET 3aTOPMO3UTH
POCT MUKPOOPTaHU3MOB.

.I[J'ISI JIyqaiero ompeaciiCHUsI KYJIbTYPaJIbHbIX CBOMCTB 6aKTepHﬁ IMUTAaTCJIbHBIC CPCAbI JOJI?KHBI

OBITh, 10 BO3MO>KHOCTH, TPO3PAYHBIMHU.
[TutarenbHbIe Cpebl JOJKHBI OBITh CTEPUIIBHBIMU, HE COEPKATh IIOCTOPOHHEH MUKPODIOPHI.
[Tpu BEIOOpE KOMIIOHEHTOB MUTATENBHBIX CpPeJl HEOOXOAUMO YUUTHIBATH HE TOJIBKO YHCTOTY

BCIICCTB (OTC}/TCTBI/IG BpCAHBIX HpHMeceﬁ), HO Takke ce0eCTOMMOCTh HCXOAHBIX BCHICCTB H

MaTepuaJIoB.
[To Ha3HAYEHMI0 TUTATETbHBIE CPE/IbI JCINATCS Ha CIEAYIOIINE KaTerOpUH:
1. VuuBepcanbHble. 5. CnenuanbHble.
2. JuddepenunanbHO-TUArHOCTHIECKUE 6. CHHTETHYECKHE.
3. CenexTHBHBIE. 7. llomycuHTeTHYECKHE.
4. JluddepeHnnanbHO-CEIEKTUBHBIE.

[TuTaTenbHble cpeibl TOTOBST MO OOIIETIPUHITON CXEME.

B kauecTBe npruMepoB MOTYT OBITh MPEACTABIEHBI CIEIYIONINE CPEIbI.
CocraB pocToy MIOTHOU (arapu30BaHHON) MUTATEIBHON CPEIbI:
Ilentona 1,0

Harpus xnopuaa 0,5

Arapa 2,0

Boxap! ounmmennoi no 100 Mot

Crepumusytot 30 munyT npu 120° C wmu 1 wac mpu 100° C.
CocTaB CHHTETUYECKOM KUAKOW MUTaTeNIbHOM cpenbl (cooTHomenue C/N pasHo 40:1):
I'moxo351 6,0

MouesuHna 0,2

Marnus cynsdara 0,05

Hatpus xnopuna 0,05

Kamust pocdara ognozamemennoro 0,1

HpoxckeBoro 3xctpakra 0,05

Kenesa cynbdara neyxBanentaoro 0,001

Bonapl ounmiennoii 1o 100 mi

3nauenue pH cpensr 6,3-6,8

PacTBOpHI I1IOKO36I 1 MOYEBHHBI TOTOBSIT OTAETBHO, CTCPUITH3YIOT.
CMenmBaioT nepe/| NoCeBOM KYJIbTYpPHI.

Crepunmuszoats 30 munyt npu 120° C unu 1 wac mpu 100° C.
XpaHuTh HE OoJiee 24 4acoB MOCIe CMEIICHUS
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Jist monmy4yenus 6ojee COBEpIICHHBIX MPOIYLIEHTOB UCTIONB3YETCsl MyTareHes3, THOpuan3auuns
U FeHeTHYECKast IEPECTPOiKa B OMBITax «iNVIVO» 1 «inVitroy.

Ko BpeMeHM OTKpBITHS aHTUOMOTHKOB FeHETHUKa 00J1aj1a1a MOIIHBIM CPEJICTBOM IEPECTPONKU
FE€HOB — MyTareHe3oM. DTOT METOJ U OblI IOJOXKEH B OCHOBY BCEH CENEKLIMOHHOW paboThl ¢
MHUKPOOpPraHU3MaMH, HPOAYLEHTAMH pPAa3JIMYHbIX IMPOJYKTOB OWMOCHHTE3a: aHTHOHWOTHKOB,
AMHHOKHUCIIOT, BUTaMHHOB, (epMeHTOB MU 1p. Cregyer OoTMeTuTh, 4To 3(dekTuBHOCTE 0TOOpa
Jy4IIUX npoayueHToB 3a 30-40 jer AocTUria BBICOKMX IPOM3BOACTBEHHBIX pe3ynbTaroB. Tak,
HalpuMep, IPOAYKTUBHOCTh 110 CUHTE3y NEeHUIIIMHA yBennuwiack B 300-400 pas, nu3uHa — B
400-450 pa3. IlomydenHple pe3yabTaThl  TO3BOJWJI  CHU3UTh  CEOECTOMMOCTH  psna
OMOCHHTETHUYECKUX MPOJIYKTOB /10 CaMOM HU3KOM OTMETKH U CHENAIN UX IHUPOKO MCII0JIb3YEMbIMU
B MEJIMIMHCKON MPaKTUKE, BETEpUHAPUH, TUIIEBOI NPOMBIIUIEHHOCTH, B CEJIbCKOM XO3s1HCTBE.

Cpenpbl, npegHazHaYaeMble 1Jis1 (pepMeHTALHOHHBIX MPOLECCOB

[TpeBanupyromM KOMIIOHEHTOM BceX (WM MOYTU BCEX) OMOTEXHOJIOIMYECKHX IPOLECCOB
aBiseTcss Boja. B 1a0opaToOpHBIX yCIOBUSAX MOXHO JIETKO OIPEAETUTh crheuuduueckne
NOTPEOHOCTH JTFOOOTO KOHKPETHOTO OpraHu3Ma W 3aTeM (C W3BECTHOW JOJIeH MpHUOIMKEHHS)
AKCTPANOINPOBATH HA IPOU3BOJICTBEHHBIH YPOBEHD.

Ecnu mporniecc kKpymHOMAacIITaOHBIN, TO Ba)KHBIM MOMEHTOM OyJeT JOCTYIHOCTh cyOcTpara
JUIS KyJAbTUBUPOBAaHUS (HAJMYKE €ro B TPeOYeMbIX KOJIMYECTBaX, CTAOUIbHOCTD, BOCIOIHIEMOCTb,
JIETKOCTh B OoOpaliieHuu U coxpaHeHuH). CTOMMOCTb MaTepHaIOB SIBJIAETCS BaKHBIM (DaKTOPOM,
IIOCKOJIBKY BHE/IPEHHE JH000T0 OMOTEXHOIOTMYECKOI0 IPOIiecca B 3HAUUTEIbHOM CTENeHU 3aBUCUT
OT €ro CTOMMOCTH II0 CpPaBHEHHUIO C CYLIECTBYIOIIMMH METOJAaMH IPOU3BOJCTBA JTOIO XKE
HPOIYKTA.

HeotbemnembiM (akTopoM SIBIISIETCS 3/10pOBbE paOOTHUKOB, OCOOEHHO MPU MAHUMYJSIIUIX C
MOPOUIKOBBIMH MaTepHalIaMH.

[IpurotoBneHue MNUTATENBHBIX cpeA A (EPMEHTALMOHHBIX  IPOLECCOB  OOBIUHO
paccmaTpuBaeTcsi Kak Majo WHTEpecHas 4acTb OOIIed 3aaaud, HO (PAKTUUYECKH OHO SBISETCS
KpaeyrojibHbIM KaMHEM, 00eCHeunBaloUIMM YCIeX BcexX mocieayrommx dTanoB. Cpeabl
HEMOAXOJIAIIEr0 COCTaBa OOYCIOBAT HU3KHMHA YPOBEHb POCTOBBIX IPOLIECCOB M, CIEI0BATEIbHO,
HU3KUH YPOBEHb BBIXO/A LIEJIEBOTO MPOAYKTA.

N3BecTHO, YTO IJIABEHCTBYIOIIYIO POJIb B KJIETKE MIPAET sIIPO WM €ro aHAJIOr y OakTepuil u
YCIIOBHO — Y BUPYCOB.

[TocTossHHBIM KOMITOHEHTOM siipa (wiu Hykieotuaa) seasercss JIHK, Bxoasmas B cocras
xpomocoM. Kaxknas XxpoMocoma COAEpKUT TOIbKO 0AHY Mousiekyiny JIHK, B KOTOpoil B TMHENHOM
MOPSI/IKE CTPYNITHUPOBAHBI CAMOBOCTIPOM3BOISIINECS TUCKPETHBIE €MHHIIBI, WM TeHbl (IIMCTPOHBI
— WJIU TIEpBUYHBIE T€HBI), 00J1a1al0II1e YIEMEHTApHON OMOXUMHUYECKON (YHKIUEH.

IlonsiTHe 0 MyTarenese

MyTanus — 3To CKaykooOpa3zHoe HaclelyeMoe U3MEHEHHE I'eHa.

B ocHoBe MyTareHesa JEXUT H3MEHYMBOCTH MHUKPOOPTaHM3MOB, MOJ KOTOPOH MOHHUMAOT
pa3zHooOpa3ne OpraHu3MoOB, HbIHE CYIIECTBYIOIINUX U BHOBH OOpasyromuxcs. [lostomy npu pabote
C MHUKpPOOpraHM3MaMu UCMOJIb3YIOT B KauecTBE 00BEKTa HE OJJHY 0COOb, a MOIMYIISIIIHH.

[Monynsamws — MHOTOYHCICHHBIE KIETKH (0COOM) OHOTO BHUA, OOHMTAIONIHE B PSAY
IIOKOJIEHUH B ONPEIEICHHBIX YCIOBUAX, IJIe HET 3aMETHBIX Iperpaj i cllydailHOro cBOOOJHOIO
CKpELIMBAHUSA 3TUX KJIETOK. MUKPOOPTraHU3Mbl B MONYJSILUUA XapaKTEPU3YIOTCS OOIIHOCTHIO
TeHEeTUYECKOM MPOrpaMMbl 1 BO3MOKHOCTBIO CBOOOHOTO 0OMEHAa TeHETHYECKON HH(POpMAaLUEHi.

XapakTepHbIe MMOKa3aTeNH MOMYJIAINN:
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a) IUIOTHOCTh — YUCJIO 0CO0ei Ha eAUHHILY 0ObeMa UITH IIJIO0IIA N,
0) OPUPOCT — YUCIIO HOBBIX 0COOCH, BOSHUKAIOIINX B UHUILY BPEMEHH,
B) rubesb — Ynciio 0codel, THOHYIUX B €AMHHUILY BPEMCHH.

V3MeHeHrne YMCICHHOCTH MOIYJISIIUN BBIPAXKACTCS KPUBBIMU Pa3MHOKEHHS MIIM KPUBBIMHU
BBDKUBAHHUS.

Kynbrypa Mukpoba Ha3bIBaeTCsI YHCTOW, €CIH POJAUTEIHCKHE H JOYEpHUE OCo0H
MPAKTUYECKH HEPa3IMuMMbl M MEXIY HUMH HEIb3sl YCTAaHOBHTH POJCTBEHHBIC CBS3U. UmcCThie
KYJIBTYpbl (KaK TOIMYJSIMH) Majl0 WJIA COBCEM HENPUTOAHBI JUIsi TEHETUYECKUX HCCIIEI0BaHUH,
KOTOPBIC BHITIOJTHSIOTCS, B OCHOBHOM, Ha KJIOHOBBIX KYJIbTYpax.

m — 9TO KYJIbTYypa, COCTOAIIasd U3 HACICACTBCHHO OAHOPOJAHBIX KJIICTOK, BOSHUKAIOIIUX B
pe3ybTare becrnosioro Pa3MHOKCHUA. OI[HaKO KJIOHOBBIC KYJIbTYPBI rpI/I6OB (OI[HOKJ'ICTO‘IHBIX
HI/IBI_I_II/IX) TPYAHO IIOJIYYNUTD, TAK KaK UX KJIICTKH MOT'YT OBITH MHOT OAACPHBIMMU.

My ralmnsi — 3TO rCHECTHYCCKOC U HeO6paTI/IMOC HU3MCHCHUEC HOPMBI PCAKIIUK OpraHHU3Ma.

Hopma peaknmm opraHusMa — 3TO TposiBIieHHE (EHOTHIIa B Pa3HBIX YCIOBHUAX

CYHIGCTBOBaHI/ISI BHIA.

@eHoTUI — 3TO ONpPEAENICHHas CyMMa IPU3HAKOB OpPraHM3Ma B KOHKPETHBIX BHEIIHUX
YCIOBUSIX.

Buabl myrareHos:

XUMUYECKUE MYTareHbl: MPOU3BOJAHBIC ATUJICHA, YPETaHbI, aNKUICYIb(OHATHI, HIPUTHI,

STHJICHUMUHBI U JIP.;
dusznyueckrue MYTareHbl: H3JIydeHus (MOHU3HpyIomue — [ u y; y’abTpaduoIeTOBOER),

yJIBTPa3BYK, MOBBIIICHHAS] TEMIIEpATYpa | JIp.;
buonornueckne MyTrareHsl: BUpychl 0aktepuii (parn).

KJ'IGTKI/I, HACJICACTBCHHO UW3MCHHUBIIUCCA TII0[ BJIWAHHUEM MYTAr¢HOB, HA3bIBAKOTCA

MYTAHTHBIMU, 4 KYJIBTYPBI, IOJTYUYCHHBIC U3 HUX — MYTAHTAMHU.
MyTaluu 1o MEXaH1u3My BO3HMKHOBEHMUS MOTYT OBITh:

e UunynupoBaHHbIE (KOHTPOJIUPYEMBIE);

e CrnoHTaHHbIe (HEKOHTPOJIMpPYEMble WJIM HeHanpasieHHble). OHH HMEIT MecTo B
€CTECTBEHHbIX YCIOBUAX 0€3 BMEIIATeIbCTBA SIKCIEPUMEHTATOPA.
AJIEeKBaTHOCTb T€HOTHUIMYECKOTO W3MEHEHHsl KJIETOK YCIOBHUSAM Cpellbl OOMTaHUs

OIICHUBAETCS B XOJI€¢ €CTECTBEHHOrO0 OTOOpa MpH ajanTaluH, TaK KaK MYTaHThl MOTYT OBITh
JKU3HECIIOCOOHBIMU U HEXU3HECIIOCOOHBIMU.
Tumsl MyTarmii:

L4 HeHaCJ'ICIlyeMBIC MO,[[I/I(i)I/IKaLII/II/I;

L4 I[JII/ITGJ'IBHBIC HaCJICACTBCHHEBIC (pCHOTI/IHI/IquKI/IC MOI[I/I(I)I/IKaI_II/II/I. Onu MNpUucCymu TOJIBKO
KJICTOYHBIM CTPYKTYpaM, HO HC BUpYyCaM.
MI/IKpO6BI, KaK BBICHIUC OPraHUu3MBbI, CIIOCOOHBI C06I/IpaTL U HepepacrpeacisaTb YK

UMEIOIIYIOCST  HACNEJICTBEHHYID HH(MOpPMAIMIO MEXIY pOJCTBEHHBIMH, HO TEHETHYECKU
HEUJCHTUYHBIMU KJeTkamu. [Tporiecc KoMOMHUPOBaHUS B OJHOW KJIETKE MyTHPOBABIIMX T€HOB M3
JIBYX pa3HBIX KJIETOK Ha3bIBAIOT TICHETHYECKOW pekoMOuHanumer. Ona HabOmomaercs mpu

TpaHcpopmalyu, TpaHCHEKINN, KOHBIOTAIIUN U TPAHCIYKIIHH.

IIpu »TOM HEe NPOUCXOOUT HUCTHHHOIO CIMSHUSA KJIETOK, M JMIIb 4YacThb I'€HETUYECKOTO
MarepHaja MepexoauT B KIETKy-pelunueHT. OOpa3yercss HEMOJIHbIH, WM YaCTUYHBINA, AUIIOU -
MEpO3UToTa (YacTUYHAsI 3UT0TA).
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Tpancdhopmarst — 3T0 mporecc, IpU KOTOPOM OCYIIECTBISIETCS MEPEeHOC HH(POPMALUH

xummnuecku yuctor JIHK ot GakrepuaibHOM KIETKH-I0HOpa B OAKTEpUATbHYIO KIETKY-PELUITUEHT,
r7ie B pe3ysibTaTe PeKOMOWHAIMU MPOUCXOIUT 3aMElIeHHE CIeln(pUUEecKON MOCie0BaTeIbHOCTH
reHoma.

Tpancdekuus — 310 mpolecc, Npyu KOTOPOM HHPOpPMAIUs MEPEHOCUTCS B KOMIIETEHTHYIO
OakTepuanbHyl0 KIETKy, korma oHa morjomaer JIHK dara. Tlponecc mormomenust JJHK dara
KOMIIETEHTHOH KJIETKOH MpU TpaHCHEKIUH CXOJCH C MPOLECCOM TpaHC(hOpMAIMH, OJHAKO OHHU
CYIIECTBEHHO pa3IU4YalOTCsi, TMOCKONbKY (parmenranus JHK mnpoucxoaur TOnbBKO TipH
tpancekuuu. Ilporecc MaeT €CTECTBEHHBIM IIyTeM MOJO00HO 3apaykeHHIO KIIETOK (haroBhIMU
YaCTULAMU.

Kousloramus (nar. conjugatio — CO€AMHEHHE — 3TO MPOLECC MOJIHOIO WJIH YaCTUYHOTO
nepeHoca reHeTHYecKoW HWH(GOpMalUd U3 MYKCKOW OCOOM B KEHCKYH MpPU YCTaHOBJICHHOM
KJIETOYHOM KOHTAKTe MEX]ly Pa3HOMOJIBIMU KJIETKaMU OaKTepUH.

Tpancnykmms — 310 mpouecc mepenoca JIHK wu3 OakrepmanbHON KIETKH-JOHOpa B
(arouyBCTBUTEIBHYIO KJICTKY-PELUIUEHT C MOMOINbIO (para. dar BHICTyMaeT MOCPETHUKOM MEXKITY
JIOHOPCKOW Y PELUITUEHTHON KIETKAMH.

MyTaHTHBIE KJIETKH TPEABAPUTEIHHO PA3MHOXKAIOT B IMPUCYTCTBUU WHTHOUTOPOB pOCTa
(31ech UCTIONB3yeTCsl METOJI 0TOOpa — CKPUHMHT). 3aTeM OTOMPAIOT JIUIIb T€ MYTaHTHI (10 popme 1
pa3MepaM KOJIOHMIT), KOTOpbIE MPEeoA0eBalOT HapyIlIeHHne 0OMeHa BEUIECTB 3a CYET 00pa3oBaHUs

(cuHTe3a) N30BITKA KEIAEMOT0 COSANHEHHUSI (LIETIEBOr0 MPOIYKTA).
I'mOpuau3anms — KAk OCHOBHOM MeTO OMOTEXHOJIOTHH

B OnoTexHONI0rnu NMPOKO UCHOJB3YETCs] METOA MOTy4YeHUs! THOPUIHBIX KIETOK Ha OCHOBE
CIMSIHMSI MHUKpPOOHBIX MPOTOIUIACTOB (TMapacekcyalibHas ruOpuauzanus). OTOT ypOBEHb
OMOTEXHOJOTMHM Ha3bIBACTCS «KJIETOYHOM» WHXKeHepueill. TakuMm myTeM yaaercs MOBBICUTh
MOTEHINATBHYIO aKTHBHOCTh UCXOIHBIX KJIETOK B THOPUIHOM MTOTOMCTBE.

C momolIpl0 CKpUHUHTa (OTCEBa, MPOCEBA) MYTAaHTOB OTOMPAIOTCS KJIETKH, Y KOTOPBIX
HaOJr0aeTCsl  JI0CTaTOYHO  JUIMTENbHbIE MOJU(UKAIMOHHBIE HM3MEHEHUs, OO0YCIIOBIEHHbIE
BKJIIOYEHUEM B CTaOUJIbHbIE METa00INYECKUE IIUKIIBI.

I'm6pummszatmsa (1at.  hibrida— ckpeuiyBanue, T1oMech) cTala TPUMEHATbCA IS
00BbETMHEHNS JKETAaeMbIX CBOMCTB pa3HBIX LITAMMOB B OJHOM MHKpoopraHusme. OOBIYHO

CKPEIIMBAIOT MITAMMBbI, TPUHA/ICKAITHE K TPOTUBOIIOIOKHBIM THIIAM.

VY OakTepuil MOJOBOW TMPOIECC HA3BIBACTCS KOHBIOranued (CM. BBIME). DTO CHOco0
nepeHoca TreHeTH4eckod uHpopMauuu W3 OJHOW OakTepHalbHOM KieTku B Apyryi. OH
OCYIIECTBISETCS 3a CYET 00pa30BaHMS JJIMHHOTO MOCTHKA MEXAY KIETKaMU, KOTOPBIA CITYKHUT JJIS
neperoca JIHK u3 onHol KieTku B APyryIo.

[TomoBoit  mpormecc  OakTepwii NpPU  KOHBIOTAMM  KOHTPOJHUPYETCS  CHUCTEMOU
HECOBMECTUMOCTH.

CrnocoGHOCTh K (hOPMHUPOBAHHIO MOCTHKA 3aKOJUPOBAaHA BO MHOTHX IJIa3MUJaX OaKTepHid,
10 HEMY OHH TIEPEHOCST CBOM T'€HBI, @ B HEKOTOPBIX CIydasx M Te€HbI KJIETKH-XO3siMHa (KJICTKH-
JIOHOpa) B KIETKY-perumnueHT. [lma3sMuabl, OCyHIECTBISIIONINE MEPEHOC T€HOB KIIETKU-XO35MHA,
00J1a1a10T, TAKUM 00pa30oM, CIOCOOHOCTBIO K MoOuM3anuu Xpomocom. Y kietok E. coli Takue F-
IUIa3MUAbl BBICTYNAIOT B poin (aktopa mona. OHM CHOCOOHBI MOOWIM30BaTh XPOMOCOMY HeE
tonbko E. coli, HO u poacTBenHbIX dHTEepoOakTepuii (Shigella, Klebsiella, Salmonella, Erwinia), u
MO3TOMY MOTYT HCIOJIb30BATHCSA IS IEPEHOCA TEHOB MEKIY OaKTEPHUsIMH Pa3HBIX POJIOB.
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VY pa3HbIX BUAOB Streptomyces Xoporio pa3BUTHI CUCTEMbI CKPELIMBAHMS, YTO TO3BOJIAET
noiy4arhb cBbiie 60 % HaMMEHOBAHWH MPUMEHSIONIMXCS CETOHS aHTHOMOTHKOB, OCOOCHHO Y UX
Onu3KkKuX poAcTBeHHHKOB — BHaO0B Nocardia (oHH CHHTE3HUPYIOT pudaMHUIMHbI). I MOBBIIICHUS
BBIXOJa aHTHOMOTHKOB, cuHTe3upyembix  Penicillium u  Cephalosporium, npumenen
NapaceKCyalTbHbIA UK THOPHIN3AITUH.

Y rpuboB MOMHUMO KOHBIOTAMU (CIHSIHHE COJCEPKUMOTO BETCTATUBHBIX KIIETOK)
CYIIECTBYIOT JAPYTUE TUIBI CKPEIUBaHUs, TaK KAK MHOTHE MHUKPOCKOTHYECKHUE TPUOBI HE UMEIOT
UCTUHHOTO IOJIOBOTO IMKJIA. B 3TOM cilyuyae NpUMEHSETCS NapaceKCyalbHbIM LUK (CIUSHHE
IPOTOIUIACTOB), HO OH MeHee AP (PEKTUBEH.

I'mGpugomHas 6MOTEXHOIOTUSA
I'uGpuaoma — 3TO KIIETKa, KOTOpast MOJIy4YeHa B pe3yabTaTe rHOpuIN3aluu.
Comamuueckue 2ubpudbl 8bLCUIUX OP2AHUIMOB

1. ITonydyeHre cOMaTHYECKUX THOPUIOB PACTUTENLHBIX KIETOK

JIJiss ocymiecTBICHHUS] THOPUAM3AIMA COMATHYECKUX KJICTOK PACTCHHA METOIOM CIUSHUS
POTOIIACTOB (METOJ MPUMEHSIETCA B KyJIbType TKaHeH U KJIeTOK pacTeHuil — cM. Jlekuuro Ne 10)
HEOOXOIUMO BBITIOJHUTH CIICAYIONTUE OTICPAIIHH:
Boiaenuth mpoTomiacThl;
OcCy1IecTBUTh CIHSHUE;
PerenepupoBarh KI€TOYHBIC CTCHKH;
OCyIIecTBUTE CIUSHUE SACP TaK, YTOOBI MOTYIHTh ITOJTHOIICHHOE THOPHIHOE SIPO;
Pa3MHOXUTH THOPUIHBIC KIICTKH;
PerenepupoBars 1eiaoe pacTeHue.

OcyIecTBUTh ~ CIUSHUE MPOTOIMJIACTOB  PACTeHUU, BOOOIIE TOBOPS, HECIOXKHO.
[TpencraBisieT TPYAHOCTH MPOLECC PA3MHOKEHHs] THOPHAHBIX KJIETOK M pereHepanus IeJI0oTo
pacterns. OTHAKO B HACTOSIIEE BpPEMsS YXKe IMOJNyYeHbl MYTaHTHBIC PACTEHUS — COMATHYCCKHE
THOpUIBIL.

2. Causinue KJIETOK KUBOTHBIX

OcCyIIecTBUTh CIUSHHUE KJIETOK KUBOTHBIX M MOJIYYUTh BHYTPU- U MEKBUOBBIC THOPHUIBI
KJIETOK MJICKOTHUTAIOIINX METOJWYECKH IPOIIE, YeM B CIIydae MHKPOOPTAaHU3MOB WJIM PACTCHHI,
TaK Kak KJIETKH MJICKOMHUTAIOIIUX HE MUMEIOT KJIETOYHOW CTEHKH, KOTOPYI HEOOXOAMMO YAASATh
nepe;]] CIIMSTHUCM.

CrnemyeT NOMHHUTB, YTO MPH CIUSHAN KJIETOK PACTEHUH MOJIYyYaeTCsl THOPUIHOE PACTCHHE, a

b wnpE

IIpU CIUAHUU KIICTOK MJICKOIMMUTAONIUX — JIMIIb FI/I6DI/IHHa$[ KJICTKA.

FI/I6pI/IILI/I3aI_II/I$I JIC)KUT B OCHOBC IMOJIYYCHUS MOHOKJIIOHAJIBHBIX aHTHUTCII.
MOHOKJIOHAJBbHBbIE H MOJHKJIOHAJIbHbIE AHTHTEIA
Eme no pa3pa60TKH TEXHOJIOTMH I‘I/I6DI/II[OM (FI/I6pI/IIIOMa — 9TO KIJICTKa, IIoJIydyacMmas

ruOpuan3aIeli, CIUSHUEM JIBYX KIETOK B PE3yJbTaTe KOHBIOTAIMA WIW JPYTUM IIyTEM),
MO3BOJISIIONICH TOJIy9aTh TOMOTEHHBIC (MOHOKJIOHAJIBHBIC) aHTHUTENa, OOJBIIOE BIUSHHE Ha
pa3BUTHE KIMHUYECKON MEIUITMHBI OKa3alu «OOBIYHBIEY (MTOJMKIOHANBHEIE) aHTHTeNna. [Ipu aToM
HapaboTKa MOJXOASIINX aHTUTEN BCEr/la OCIOKHSJIACh HEMPEACKa3yeMOCThI0 HMMYHHOI'O OTBETA,
U UX TUTP, KaK U MEPEKPECTHBIE PEAKIINH, BAPbUPOBAIN OT KUBOTHOTO K KMBOTHOMY M OT OJHOM
NapTUU CBIBOPOTKM K JPYrol. IDTO ONPENeIsuioch TEM, 4YTO JaHHBIM AHTUIE€H BbBI3BIBAET
o0Opa3oBaHme 11e7I0r0 Habopa aHTUTEN.

AHTHTENa — 3TO TIIMKOMPOTEUABI, OOpa3yromuecs B OTBET Ha BBeleHUE aHTUTeHa. OHH
OTHOCSITCSL K TJlacy HMMMYHOTJIOOYIUMHOB, 00JaJai0T OOLIHOCTBIO CTPOCHUS M OTJIMYAIOTCS
CIIOCOOHOCTBIO CBSI3bIBATh Ppa3IMYHbIE AHTUIEeHbl. B MeAMIMHCKONW MpakTHUKE MPUMEHSIIOTCS
antutena y-kmacca (IgG, IgM, IgA, IgE, IgD).
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O,Z[I/IH U3  PpC3YJIbTATOB HCIIOJB30BAHHUA MCTOAA CJIUAHHUA KICTOK MIICKOIMUTAOMIUX
‘IpCSBBI‘l&fIHO 6I)ICTpO Hamejl MpuMEHEHUE B OMOTEXHOJIOTHH — 3TO JIMHUU KJICTOK, ITOJIYYC€HHBIX
IIpu I‘I/I6pI/II[I/ISaI_[I/II/I C y4aCTUuEM KJIETOK MHUCIOMBIL (TaK Ha3bIBA€MBbIC ((I‘I/I6pI/II[OMI)I)>), C IIOMOIIBIO
KOTOpPBIX MOTI'YT BBIpa6aTI>IBaTI)CH MOHOKJIOHAJIBHBIC aHTHUTCJIA. 9TOoT MCTO pa3pa60TaH
MuUpmTEeHOM C COaBT. B KeM6pI/II[)Ke. OH oCHOBaH Ha CO31aHHNHN «6CCCMepTHBIX» KIJICTOK, TO €CTh

KIETOK HOPMAaIbHBIX JIUM(OIUTOB, OOYCIOBIMBAIINX WMMYHHBIH CTaTyc OpraHu3Ma,
MPOU3BOANINX AHTHUTENA, 3a CYET CIUSHUS MX ¢ KIeTKaMd MueiaoMbel*. Takum cmocobom
MOJTy4alOTCsT MOHOKJIOHAJbHBIC aHTUTENA TOJHKO OJHOTO THIA B KAXKIOM KOHKPETHOM Cllydae.
O061acTh UX MPUMEHEHUS pa3lInYHa: B JMATHOCTUKE BUPYCHBIX M OHKOJIOTMUYECKUX 3a00JICBAaHUN; B
onpeneneHun (MACHTH(UKANNK) BO30yauTENeH WHGEKIIMOHHBIX 3a00JICBaHHMM; TIPHU IEepecaaKe
OPraHOB; MPH OYUCTKE OCIKOB METOJOM HMMYHO-2JICOPOIIUH; TIPU OYHCTKE HHTEPPEPOHOB H T.II.

[Tpumeuanue: Muenoma*- 3T0 3JI0Ka4ECTBCHHbIC HOBOOOPAa30BaHUS MMMYHHOH CHUCTEMBI,
OHU Pa3BUBAIOTCS B PE3yJIbTaTe HEKOHTPOJMPYEMOW mposmdepanuu JuHuu dumporuros. [Tpu
TOM B OOJIBIIAX KOJUYECTBAX CHHTE3UPYETCS OJMH THUI MHEIOMHBIX OCIIKOB-aHTHUTEN, WIH TaK
HA3bIBAEMBIX AHOMAJIBHBIX WMMYHOTJIOOYJIMHOB. MueaoMHbIe OClKM — ynoOHas MUIIEHb s
CTPYKTYPHOTO HW3YYCHHSI aHTHTEIN, TaK KaK OHH TPEICTABISAIOT COOOM CTPYKTYpPHO-TOMOTEHHBIC
AHTHUTEIA, BhIPA0ATHIBAEMBIC ONMYXOJIEBBHIMHM IUIA3MATHYECKUMHU KIIETKAMU — IMOTOMKAMH OJHOU
3JI0KAQUECTBCHHO-TIEPEPOKICHHON KJICTKH. MHBIMH CIOBaMH, MHUEIIOMBI SIBJISIOTCS TPUPOIHBIMU
NPOJIYIICHTAMH MOHOKJIOHAJIbHBIX aHTUTEI.

B ocHOBe moiryueHHs MOHOKJIOHAJIBHBIX TeJ, KaK CKa3aHO BBIIIC, JIGKHUT THOPUIOMHAs
TEXHOJOTHS (YpPOBEHb «KIJIETOUHON» HWHXKEHEpUH). 3IeCh OCYIIECTBIsieTcs Trudbpuausanus [-
TuMGOLHUTOB (BBIACICHHBIX U3 Tepudeprudeckoil KpoBH, MUHJAINH WM CEJIE3eHKU 4YeJOoBeKa) U
KJICTOK MHEJIOMBI MJIICKOITUTAIOMNX (MBIIIIEH, KPBIC, 4eloBeKa). CIMSIHIE TOCTUTACTCS C IIOMOIIBIO,
HanpuMep, MOMMITWICHHKONA. [lonmydeHHas THOpHaIOMa CrocoOHA TMPOAYIMPOBATH  TaK
Ha3bIBacMbIe MOHOKJIOHAJIbHBIC aHTHTENIA. B TPOM3BOJCTBAX aHTHUTEN OWOTEXHOJOTHYCCKUI
MPOIECC PACCUNTAH HA WCIOJIb30BAHWE METOJIa BBIPANTUBAHUSA THOPHJIOMHBIX KIETOK B
WHKAINCYITUPOBAaHHOM BuJe. [Ipu MOCTHIKEHUH KJIETKaMHU OMpeAeSIEHHOW MIOTHOCTH B Karcylax
aHTHUTENa BBIACNSIOTCS M OYMINAIOTCS C TIOMOINBIO TPOCTeHIuX mporeayp. Takum crmocodom
MOKHO TONy4aTh MPAKTHUYECKH HEOTPAHUYEHHOE KOJIUYECTBO TOMOTEHHBIX (MOHOKJIOHAIBHBIX)
AHTHUTEI.

CyOcTparsl A5 KyJ1bTHBHPOBaHNs 0M000bEKTOB

[TuTaTenbHble cpenbl ISl BRIPAUIUBAHUS O0BEKTOB OMOTEXHOJIOTHH, T. €. MPOIYLIEHTOB TeX
WIA WHBIX COCIUHEHUH, MOTYT OBITh HEOINpPEIENeHHOr0 COCTaBa M BKIIOYATh pa3iUyHbIE
OvoreHHble J00aBKU (pacCTUTENbHbBIC, J>KMBOTHbIE WJIM MHUKPOOHBIE) — MSACHOM DSKCTpakKT,
KYKYPY3HYIO MYKY, MOpCKHE BOAOpOCIM U T. I. [IpuMmeHSIOTCS TakkKe Cpenbl U3 UYUCTBIX
XUMHYECKHX COEAMHEHUN OIpeleleHHOr0 COCTaBa, TaK Ha3blBaéMble CHHTETHYECKHE.
KOMIOHEHTHBIN COCTaB cpen OIpeneNsercsl MUTAaTeIbHBIMU TMOTPEOHOCTAMHU MpojyleHTa. Bo
MHOTHX TIpolleccax MHCIONBb3YIOT B KauecTBE OOBEKTOB OPraHU3MbI, paHee Ha3bIBaBIINECS
rerepoTpodamMu, KOTOpbIE B HAcTOsIIee BpeMs MOAPA3ICNAIOTCS Ha: OpPraHo aBTOTPOQBI
(ynotpebnsitoliue OpraHMYecKHMe BeHIecTBa KaK HCTOYHUKU DHEPrHH), JIMTOTeTepoTpOdbI
(MCTIOTIB3YIONIME OPTaHMYECKUE BEIECTBA KAaK MCTOYHMKH YIJIepoJ]ia) U OpraHoreTepoTpodsr (s
KOTOPBIX OPraHUYECKHE BEIIECTBA CIYKAaT U UCTOYHUKAMU YHEPTHH, U UICTOYHUKAMH YIIIEPOa).
[TutatenbHble cpenbl MNPU3BaHBI  O0ECNEYMBATH  KHU3HECIIOCOOHOCTb, POCT U  pPa3BHUTUE
COOTBETCTBYIOIIMX MPOJYLEHTOB, a TakXe CHHTE3 LIEeJeBOro IpoJAyKTa C€ MaKCUMaJbHOU
s dexkTuBHOCTHIO. TpeOoBaHMS K MUTATEIHHBIM CpellaM, UCTIONB3YEMBbIM B OMOTEXHOJIOTHH, HUYEM
HE OTJIMYAIOTCS OT TpPeOOBAaHUHM, MPEIBSBISAEMBIM K IMUTATEIbHBIM CpelaM, MPUMEHSEMBIM B
MHUKPOOHMOJIOTUU AJIs1 KyJbTUBUPOBAHUSA TEX WJIM MHBIX MUKPOOPraHM3MOB. ISl MPUTrOTOBIEHUS
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MUTATEeNIbHBIX Cpel B OMOTEXHOJOTMHM HCHOJB3YIOTCS pa3HOOOpasHble CyOCTpaThl, KOTOpPbIE
JIOJKHBI YJIOBJIETBOPATH OMPEACIICHHBIM KPUTEPHUSIM.

CybctpaT mnpexactaBisieT co0OW ChIpbe AJIsl MOJYy4YEHUS IIEJIEBOTO MPOAYKTa U JIOJKEH OBbITh
HeACPUIUTHBIM, IEIIEBBIM, TIO BO3MOXHOCTH JIETKO JIOCTYITHBIM.

IV. MiutrocTpaTHBHBIN MaTepHaJl: IPUIIAracTCs

V. Jluteparypa:
OCHOBHafI:
EropoBa T.A., Knynoa C.M., Xusyxuna E.A. OcHoBbl Ouotexnomoruu. — M.: U3g. nentp
«Axagemus», - 2008. — 208 c.
EBtymenkoB A.H., ®omuues F0.K. Benenue B 6uorexnonoruto: Kype nexnuii. — Munck.: BI'Y,
2002. - 105 c.
Caspiknr 10.0., OpexoB C.H., YakaneBa M.WM. buorexHomorus: YdeOHoe mocobue. — M.: M3,
Lentp «Akanemusy». — 2006. — 256 c.
Opexos C.H. ®apmaneBTrueckas 6M0TexHOJI0rus. PyKoBoACTBO K MPaKTUYECKUM 3aHATHIM. —
Yue6Hoe nmocodbue. — [Tox pen. akan. PAMH B.A. beikosa, npod. A.B Karnunackoro. — M. :
I'S0TAP-Menna 2009. — 384 c.
EnunoB H.I1. Xumunueckas mukpoOuomnorus. - YueOnuk. - M.: Boiciias mikona. - 1989, 448 ¢
Bopo6resa JI.W. TlpomsinuieHHass MukpooOuonorus. - YuedbHoe nocobue. - M.: U3n-so MI'Y. -
1989, 294 c.
buorexnonorus. [Ipunnuns u npumenenue. Ilep. ¢ anra. / [lox pea. Y. Xurrunca, JI. becra, JIx.
Jxonca. - M.: Mup. - 1988, 480 c.
UyemoB B.U., 3aiinies A.U., [llebanoBa C.I'. IIpomblnuieHHass TEXHOJOTHS JIEKapcTB. Tom 2.
Xapbkos, 2002.
buorexnonorust Mukpoororo cuaresa (ITox pen. bekepa M.E.) — Pura — 1980.
buorexnonorus. (OTB. penakrop A.A. baeB). - M.: Hayka. - 1984, 310 c.
[Tept C. I>x. OCHOBBI KyJIbTUBUPOBaHUSI MUKPOOpPraHu3mMoB. M., - 1979 r.
[Mpowmbinuiernas mukpoouonorus (Ilox pen. Eroposa H.C.) — M., 1989 r.
[Tponeccer m ammapatsl xumudeckoit Texanonoruu  (Ilox pen. I.I. Pomankosa). — JI. — 1981,
JAOTOJIHUTEIbHAS:
bepesoB T.T. , KopoBkuna b.®. — buonorunueckas xumus (Ilog pen. M1.M. HBanosoit) — M.,
Menununaa — 1981 r.
Hukutun I'.A. — bBuoxumuueckre 0CHOBbI MUKPOOHOJIOTHYECKUX Tpou3BoacTB — Kues, 1981.
bputtoH I'. — bruoxumus npupoassix nurmeHToB. M., Mup — 1986 .
[Tonora T.B. — Pa3Butue 6uotrexnonorun B CCCP — M., Hayka - 1988 r.
[Monmynsauumonnsie acnekTsl OnoTexHonorun — [leuypkun H.C., bpunbkos A.B., Mapkenkosa T.B. —
HoBocubupck: - Hayka — 1990 r.
Cnennansuble KypHanbl: «bunorexnonorusi», «®Papmauns Kazaxcrana», «®DapmaneBTHYecKHil
OIOJUIETCHBY U JP.

VI. KonTpoJibHble Bonpochl (00paTHasi CBS3b):
CriocoOb! 1St TOTy4eHHsI HOBBIX IITAMMOB?
KakoBbl TpeboBaHUsI IPEABABIIEMbIE K IUTATEIbHBIM Cpeam?
Packaxxure 0 Bugax MyrareHoB?
UYrto Takoe rubpuauzamnms?
Yro takoe ruOpuIoMHas ONOTEXHOIOTUS?
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Jekmusa Ne 11-12

I. Tema: ®usnonornyeckre MOAXObI MPU OMOTEXHOJIOTHYECKOM MPOMBIIIJICHHOM CHHTE3€
LEJNEBbIX MPOAYKTOB: HW3MEHEHHE YCIOBHH KyJIbTUBUPOBAHMS (TeMIiieparypa, JaBJCHHE,
MHTEHCUBHOCTh a’palliM); W3MEHEHUE KOJMYECTBEHHOIO M KAaYECTBEHHOI'O COOTHOLUEHUS
KOMIIOHEHTOB KYJIbTYpaJbHOM Cpezbl (COOTHOIIEHUE a30THO-YIJIEPOJHOIO MUTAHUS, COIEpKaHUE
MaKpo- U MUKPORJIEMEHTOB U JIp.) U ApYyrue GaKkTOpHlI.

II. Meab: O3HAKOMUTH  CTYIEHTOB ¢  (DU3MOJIOTMYECKMMH  TOAXOJaMU B
OMOTEXHOJIOTHYECKOM MPOMBILIUIEHHOM CUHTE3€ 1IEJIeBBIX MPOITYKTOB.

III. Te3ucol JeKIUM:

TexHos0rNsA (PEPMEHTAIIUOHHBIX MPOLECCOB

[Ipu ¢depMeHTaIMOHHOW TEXHOJOTUM MOXKHO HCIONIB30BaTh IENbHBIE  JKUBBIC KIIETKU
(MUKpOOOB, KJIETKH HMBOTHBIX M pACTEHHUI) WIN Kakue-HHOYJb KIETOYHBIE KOMIIOHEHTHI
(Hanmpumep, GEepMEHTHI) C MeNbI0 (GU3MUYECKUX WU XUMHUYECKUX MPeoOpa3oBaHU OPraHUYECKUX
BemiecTB. OTHAKO HEJOCTATOYHO MOTYYaTh TpeOyeMble M3MEHEHHS BEUIECTB, METOA JIOJIKEH UMETh
IpeuMyIlecTBa Iepell JAPYTMMH, HPUMEHSEMbIMM B HACTOSILEE BpeMs, TEXHOJOTUSIMU
IIPOU3BOJICTBA ITUX K€ CAMBIX ITPOIYKTOB.

[IpermymiecTBa  TPOU3BOJACTBA  OPraHMYECKHX  MPOAYKTOB  OHMOTEXHOJIOTHYECKHUMH
crocobamu nepes YUCTO XUMUYECKUMU METOJaMH TOCTATOYHO MHOTOTPaHHBI:
* MHOTHE CJIO)KHBIE OpraHMYeCKHe MOJEKYJbl, Takue, Kak O€JIKM W aHTUOMOTHKH, HE MOTYT
NPaKTUYECKH OBITh CHHTE3UPOBAHbI XUMHUUYECKUMHU CIIOCO0aMHU;
* OMoKOHBEpcHs 00ecIeYrBaeT 3HAUNTEIBHO 00BN BBIXO/1 LIEIEBOI0 [IPOIYKTAa;
* OMOJIOTHYECKUE CUCTEMbI PYHKIIMOHUPYIOT IIpU O0Jiee HU3KUX TeMIIepaTypax, MEHEe BHICOKHX
3HaueHusx pH (01M3KkuX K HEUTpanbHOMY) U T. I1.;
* KaTaJUTHYECKUE OMOJIOrMYECKre peakliid 1 HAMHOTO CHelu(pUYHEe, YeM peaknu XUMUYECKOTO
KaTajau3a;
* OMOJIOTMUYECKHUE MPOLECCHl 00eCIIeYNBAIOT MOYTH UCKITFOUUTENIBHO MPOAYKLIUIO YUCTHIX HW30MEpOB
OJIHOTO THIIA, & HE UX CMeCeH, KaKk 3TO 4acTO OBIBAET B PEAKLUAX XUMUUECKOTO CUHTE3A.

Ho BMecte ¢ Tem Ouoiormueckue crocoObl B CpPaBHEHHMH C XUMHUYECKUMH METOJaMH
0071a/1a10T PSAAOM SIBHBIX HEJOCTATKOB:
1. buonorumueckne cucTeMbl MOTYT JIETKO OBITh 3arpsi3HEHbl IMOCTOPOHHEH HeXelaTelbHON
MUKPO(IIOpOH.
2. lleneBoil TPOMYKT, CHHTE3UPYEMbI OHMOJIOTHYECKUM CIIOCOOOM, TPHUCYTCTBYET B JOBOJIBHO
CJIO)KHOM CcMecH, 4TO OOyCJOBIMBAET HEOOXOJUMOCTh PAa3JEIEHUs] €ro OT MPUMECH HEHYKHBIX
BEILECTB.
3. buotexHoiornyeckue MpPOU3BOJACTBA TPEOYIOT OOJIBIIMX KOJMWYECTB BOJBI, KOTOPYIO B HTOIE
HE00XO0IMMO yJaNIATh, COPAChIBasi B OKPYKAIOIIYIO CPEAy.
4. buompoueccel 0OBIMHO HAYT MEJICHHEE B CpPaBHEHHHM CO CTaHAAPTHBIMU XMMHYECKHMU
IIPOLIECCAMM.

YcaoBus nposeaeHus pepMeHTANUN
Jlst obecnieueHns MpoBECHUS TIporiecca GepMeHTAIMd HEO0XO0IMMO CTPOTOE COOTI0ICHUE
TaKUX YCJOBHM, KaK Ka4yecTBO MUTATENILHOUN cpeibl (COCTaB), TeMIepaTypa, adpanus, JaBICHHE,
nepemermuBanue, pH cpesbl, KOMMYECTBO UCXOTHBIX KIIETOK, CBET.
OcHOBHbBIE MOKA3aTed, XapaKTepu3ywiue pepMeHTALIMOHHBII pouecc:
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1. QDusuueckue Mokazareiau: TeMIEparypa, JaBlICHHUE, BBOJUMAs MOIIHOCTb, YaCTOTa BpaICHHS
MEIAJIKH, TIEHO00pa30BaHKe, CKOPOCTh MOTOKA BO3AyXa (MHEPTHOTO ras3a), CKOpOCThb IMOTOKA
MUTATENIbHOMN Cpeibl, BI3KOCTh, TYpOYJIEHTHOCTb, MyTHOCTb U JIp.

2. Xumuueckue mokazatenu: pH cpeapl, OKUCIUTENBbHO-BOCCTAHOBUTENBHBIM IOTECHIUAI,
conepxanue pactBopumoro Oz u CO», conepxanue Oz u CO2 B mogaBaeMoM rase (Bo3ayxe),
coJiepXKaHue yrieposia, CoAepKaHue MpeIIIeCTBEHHIUKOB POCTa, CoJepKaHue a3ora, ¢hocdopa,
Mg*?, K*, Ca*?, Na*, Fe*2, SO4 u 1p., KOHIIEHTpALHs CUHTE3UPYEMOTO IPOIYKTA.

3. buonoruyeckue mokazaTenau: cCoAep)kaHUEe cyOcTpara, MPOAYKTa, OTCYTCTBHE IOCTOPOHHEH
MHUKPODITOPHI.

4. @Dusnyeckoe COCTOSHHE MPOAYIEHTA: YAETIbHAas CKOPOCTh POCTa, €ro Mopdoorumyeckoe
COCTOSIHUE (BEMMYMHA KIIETKH, KOJMYECTBO JEJSAIIMXCSA KIIETOK), psii OMOXUMUYECKHX
nokazareneit (conepxkanue PHK, JJHK, NAD, NADH,, ATP, AMP, akTUBHOCTbH KJIIOUEBBIX
dbepMeHTOB.

ABToMaTH3amus ~ mporecca KOHTpoist 3a  ¢epMeHTanuedl (32  TepeurcIieHHBIMU

MOKAa3aTesIMK), TO3BOJSIET HE TOJBKO PETUCTPUPOBATH AaHATU3UMPYEeMble TIOKa3aTelld, HO U

perynupoBaTh HX.

KyabTuBupoBanue

Cragus KyJbTUBHUPOBAHHUS MMKPOOPraHU3MOB sIBJI€TCS HauOojiee CIOXHOM U
OTBETCTBEHHOM.

Poct u KynbTHBHpOBaHUE OHOMAcChl TPEOYIOT CIEAYIOLIUX YCIOBHIA:

® KH3HECIIOCOOHOCTH IIOCEBHOI'O MaTepuaa;

e HaJU4Ms UCTOYHUKA DHEPIUH (TeIuia);

® JIOCTaTOYHOI'O KOJIMYECTBA COOTBETCTBYIOLIEH MUTATEIBHON CPEIBI;

® HEoOXOAUMBIX (PU3MKO-XUMUYECKUX YCIOBHH IS )KU3HEAESATEIbHOCTH.
C nagana 1950-x IT. BUpyC NOJIMOMMENNTA JJIsl IPOM3BOACTBA BAKIMHBI BBIPAIIMBAIIN B KYJIbTYpe
KJIETOK MJIEKONUTAIOMIUX, B TOM uHcie (ubpobiaactoB smMOpuoHa dvenoBeka. C Tex mop
¢ubpobiacTsl 3MOpUOHA CTalM HE3aMEHMMBI I BBIACNCHHS W BBIPALIMBAHUSA pAa IPYrux
BUPYCOB, NpPH TMPOU3BOACTBE BBICOKOCHEIU(PUUHBIX O€IKOB (aHTUTENE, HHTEP(HEPOHOB), B
HCCJIEIOBAHMSIX paKa U IPOTUBOBUPYCHON XUMHOTEPAIUH.

KynbTypbl, IpUroToBICHHBIE HEMOCPEACTBEHHO U3 TKaHEN opraHu3Ma (3MOpHOHAIbHBIX WK
TKaHEW HOBOPOXKJIEHHBIX), Ha3bIBAIOT NMEPBHYHBIMHU KyJAbTypamMu. B OonblinHCTBE cllydaeB
KIETKA TEPBUYHON KyJIbTYpbl NEPEHOCAT M3 KyJIbTYypaJbHOW  YalIKM W HCIOJIB3YIOT A
NOJy4eHUs: OOJBIIOrO KOJIMYECTBA BTOPHYHBIX KYJIbTYP, KOTOPBIE MOXHO IOCIEI0BATEIHHO
IIepEeBUBaTh B TEUEHHME HEJENb WIM MecCALEB. Pa3Hble THUIBI KJIETOK HYKIAIOTCA B Pa3InYHBIX
MUTATEIbHBIX BEILECTBAX, a TAK)KE B OJJHOM HJIM HECKOJIBKHX O€IKOBBIX (haKTOpax pocTa.

KneTounsle TMHUM MOXHO MCIOJIB30BAThH JJISl MOJIYUYEHHS KIOHOB, KOTOPBIE MIPOUCXOAT U3
OJIHOM KJIETKU-TIPEeIIECTBEHHHKA.

bruoTtexHonorust UCMoib3yeT METOJbl MOBEPXHOCTHOIO U TIIYOMHHOIO KYJIbTHBHPOBAHUS
MUKPOOPTaHU3MOB.

Ilpu nosepxnocmnom Kynvmusuposanuu (B MOHOCIOE) CYCHEH3UIO KICTOK IOIYy4aroT
00paboTKON M3MeNbUEHHON TKaHU dMOpHOHa TpuricnHOM. KieTku B Takoi CyCHeH3HMH, oceAas Ha
IUIOTHOW IOBEPXHOCTU COCYAA C KYJIbTYPAJbHOM CpEAOW, CTAaHOBATCA IUIOCKUMHM W JENATCA,
o0pa3yss MOHOCIOW Ha MOBEpPXHOCTH cocyda. OOBIMHO MpH 3TOM CHOCOO0E KyIbTHBHPOBAHHUS
MOJIB3YIOTCS IMHAPUIECKUMH OyTHUIIMH, KOTOPBIE MEJUICHHO BPAILAIOTCS B/IOJIb CBOCH JAITMHHON
ocu. PocT KieTok M BBIXOJ OMOMAcchl MOXHO YBEJIWYMTbh, JOOABUB K CYCHEH3UM HOCHTEINb-
MHUKPOCKONUYECKHE TpaHylbl U3 MHEPTHOTO CHHTETHUYECKOrO IOJIMMEpa, HAa KOTOPBIX KJIETKU
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3aKkpersaores U npoiudepupyor. CycneH3HMOHHbIE KyIbTYyphl MOXKHO TIOJIYy4aTh B COCyJax
00béMoM 110 1000 J1 mpu epemMenMBaHuH.

[IpeobnanatomumM  SIBISIETCS  2nYOUHHbBIL MemoO KyJIbTUBUPOBAHMS, MPEAIoIarariui
BO3MOXXHOCTh MCIIOJIb30BAHMS BCETO 00beMa IMUTATEIbHOUN CpPe/ibl.

Ha poct u pa3BuTHe MUKpPOOPTaHHW3MOB BIUSIOT BHYTPH- U BHEKJIETO4YHbIE (akTopbl. K
BHYTPUKJICTOYHBIM (DAaKTOpaM OTHOCATCS: CTPYKTypa KJIETKH, MEXaHM3Mbl MeTabonu3ma |
TeHETUYECKUE XapaKTepUCTUKHU. BHekierounele (BHEmIHUE) (DaKTOpHI, T.€. YCIOBHS BHELIHEH
CpEeIbI KIIETKH, SIBIISIFOTCS OCHOBHBIMH PETYJIATOPHBIMH (PaKTOpaMu OUOTEXHOJIOTHH.

MuKkpoOpraHu3Mbl MOYKHO BBIPAIITUBATH:

e B (epMeHTEpE MEPHOANYECKOTO ACUCTBUS;

e B (epMeHTEpE NEPUOAUUECKOTO JACUCTBUA C J0OaBICHUEM CyOCcTpara;

® B HEIPEPHIBHOMN KYJIbTYpE.
B nepBoMm ciiydae MHKpPOOpPraHM3MbI BHIPAIIMBAIOT B CTEPHIIBHBIX YCIOBHUSAX 0€3 J0OaBICHHS B
xolie (pepMEeHTAluU CBEXel KylbTypaidbHOU cpensl. Ilpu mepuoauydeckoit ¢pepMeHTauu CBEXEH
KYJIbTYpaJbHOU Cpe/bl, KOHIIEHTpAIMsl MHKPOOPraHU3MOB (OHMOMAacchl), KOIUYECTBO OEIKOBOTO
IOPOAYKTa MM METa0OoNuTa 3aBUCAT OT (a3bl POCTa, KICTOYHOTO METa0oIM3Ma M HaTU4us
MTUTATCIILHBIX BEIIECTB.

Kak 0bu10 ckazano panee (B aekiuu Ne 7-8), pa3iudaroT MIecTb OCHOBHBIX (Da3 pocra:

- nar-asza (1);

- daza yckopenus (2);

- DKCMIOHEHIIMATbHA UK Jorapumuueckas ¢aza (3);

;\ daza 3amemnenus (4);

- crannoHapHas (aza (5);

- ¢daza ormupHas (6).

Kak mpaBmio, mocie WHOKYISIWU CTEPUIBHON KYJIbTypaJIbHOW CpeIbl MTHOBEHHOTO
YBEIIMYEHUSI YHCIAa KIETOK He HaOmomaercs.B TeueHwe ompeneneHHOTO YBENMYSHHS 4YHCIa
KJIETOK He Halmomaercs. B TeueHHwe ompenenieHHOro Ieproaa BPEMEHH, Ha3bIBAEMOTO Jide-
¢hazoil, KINETKN aTanTHPYIOTCS K HOBBIM YCIOBHSIM (IpyruM pH MM KOHIIEHTPAIIUU MTUTATEITHLHBIX
BeriecTB). [IpomomkuTenbHOCTh Nar-aspl 3aBUCUT OT BPEMEHM, B T€UEHHE KOTOPOTO KIETKU
MOCEBHOTO MaTepHalla HaXOAWJINCh B CTAallMOHAPHOW (a3e, W OT TOro, HACKOJIBKO pa3iInyanach
cpena, B KOTOpPOM poclia KylbTypa, OT HOBOW, CBEXKEH KyIbTypaldbHOU cpeabl.Ecau moceBHBIM
MaTepUajoM CIYXHUT KyIbTypa, HaXOISIAsCI B 9KCHOHEHYUANbHOU ¢hase, BRIpaKEeHHas Jar-gasa
MOYKET OTCYTCTBOBATH M POCT KJIETOK HAYHETCS HEMEIJICHHO TOCie MHOKYISIMH. Mexay mar- u
OKCTIOHEHIMATIBHON (ha3aMu eCTh KOPOTKHH Tepuoa- (haza YCKOpEHWs, KOTJa CKOpPOCTh pocCTa
KJICTOK YBEIMYHMBACTCS IO JOCTHIKCHHS TIOCTOSHHOW BEIMYMHBL. B mepuoj SKCIOHEHIHAIbHON
(a3l KIETKH TMPETEePIHBAIOT HECKOJBKO AeneHuid. Korma cyOcTpaT MpHCYTCTBYEeT B M30BITKE,
JIOCTUTAEeTCS MaKCUMaJbHasi CKOPOCTh pOCTa KYyJAbTYyphl B JKCIOHEHIMANbHOW (haze, u3-3a
0OJBIIOTO YKCIA KJIETOK B KOHIIE DKCIIOHEHIINAIBHOU (ha3bl CyOCTpaT pacxoyercs OueHb ObICTpa,
HACTymaeT ¢aza 3aMeJICHHsI, KOTOpass MOKET ObITh KpaTKOBPEMEHHOU. B pe3ysibTate ncTOmIECHUS
JTUMUTHPYIOIIET0 CyOCTpaTa WM HAKOIUICHHS MPOAYKTOB METa0ONM3Ma, 3aMEeUISIONIUX POCT,
YBEJIMUEHUE YHWCIa KIETOK MOCTENEHHO MPEKPaIlaeTCsIu KyJbyTe MEePeXOIUT B CTALMOHAPHYIO
¢dazy. B aT0 Bpems Omomacca ocTaeTcsi TIOCTOSHHOW, METaOOIM3M MpETEPIEBACT KapAuHAIbHBIC
U3MEHEHHUS, CHHTE3UPYIOTCS COEAMHEHUS (BTOPUYHBIE METAa0OJUTHI), MPEACTABISAIONINE
KOMMEpPUYECKUN HHTEpec, Hampumep aHTHOMOTHKH. IIpoAoKHUTENbHOCTh CTAllMOHAPHOM (ha3bl
3aBHCUT OT KOHKPETHHOIO MUKPOOpPraHHW3Ma YCIOBUH pocta. B ¢ase ommupanus merobonusm
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NpeKpaIaeTcs, Tak Kak SHEPreTHYECKHe 3amachl KIETOK OKa3bIBAIOTCSA HMcYepmaHHbIMU. [Ipu
IPOMBIIIJICHHOM CHHTE3€, €Il [0 HACTYTIJICHUS ¢a3pl  ormMupaHus, (GepMEeHTaLUIo
OCTaHOBJIMBAIOT.

Ilepuoouueckasa xynmbmypa ¢ oobasneHuem cybcmpama — TPEANONaraeT MEepHOIUUYECKOe
BHECcEeHHE B (epMEHTEp YBEIMYUBAIOLIETOCS KOJIMYECTBA MHUTATENBHBIX BemlecTB. [Ipu sTom
KyJIbTypalibHYI0 Cpelly He YAAISIOT J0 OKOHYaHUs mnporecca. Ilepuomgnueckoe moOaBieHue
cyOcTpata TPUBOIUT K YAJMHEHUIO SKCHOHEHIMAJIbHONH M CTanmMHApHOW (a3, K yBEIMUYCHHIO
Oromacchl M KOJIMYECTBA META0OJIUTOB, CHHTE3MPYEMBIX BO BpeMs CTalMOHApHOH (aspl. Jlms
o0ecrieyeHns HEMPEPHIBHOTO CHHTE3a PEKOMOMHAHTHOTO Oellka M €ro CTaOMIbHOCTH HEOO0XOIUM
TUIATENBHBIM KOHTPOJIb Ipolecca M JobOaBieHue cyocTtpaTa (MCTOYHUKA yriiepona, as3oTa,
BUTAMUHOB, MUKpO3JIeMeHTOB U Ap. BAB) ToTuac, kak B 3TOM BO3HUKAaeT HEOOXOAUMOCTD.

B 3aBucuMocTH OT reHOTHIIa MUKPOOPraHM3Ma M MPHUPOABI PEKOMOMHAHTHOTO Oenka
nepuoanyueckas ¢GepMeHTanus ¢ J00aBJIeHHEM CyOCTpaTa MOXET MOBBICUTh BBIXOJ TOTOBOTO
npoaykra Ha 25-1000% 1o cpaBHEHUIO C MPOCTON MEPUOANIECKON (PepMeHTAITHCH.

[lepuonnyeckass QepMmeHTanusi ¢ Jo0aBleHHEM cCyOCTpara HCHOJB3YeTCS TaKkKe IS
KyJbTUBHUPOBAHHS KIJIETOK MJICKOTMTAIOMIMX M HACEKOMBIX; 3TH KYJATYPHI IIMPOKO MPUMEHSIOT /IS
MOJy4YeHUsT OEIKOBBIX TPOAYKTOB, HMMEIOUIMX MEIUIIMHCKOE 3HAa4YeHHWe, Kpome Toro, 0e3
NEPUOANYECKOTr0 A00aBiIeHUs cyOocTpaTa, KIETKH MIIEKOMUTAIMUX HEd(PPEKTUBHO CHHTE3UPYIOT
yyxepoausle Oenku. /st mepuonnyeckoil GepMeHTaMu XapaKTEepHbl HEOONIbINE Pa3Inyus BO
BpEeMEHH cOopa KJIETOK, KOTOPBIH MPOBOJSAT, HAUMHAS C CEPEIMHBI SKCIOHEHIHAIBLHON (a3bl, u
3aKaHYMBAIOT €€ MMO3HUM 3TAIlOM.

OnHako B CTAalMOHApHOW (paze MUKPOOPraHU3MBlI YAaCTO CHHTE3UPYIOT MPOTEOTUTHUYECKHUE
(bepMeHTHI - npomeuHasvl, paspymaONIe MPOU3BOJAUMBIC OCIKH; €ClM Uenb (hepMEeHTAlud —
HOJTy4eHHEe OENKOBBIX MPOAYKTOB, HY)KHO OCTaHOBHTH IPOIIECC JI0 MEPEXO0/Ia €ro B CTAIMOHAPHYIO
dazy. Omnpenensst Bpemsi J0OaBICHUS CIEAYIOIICH MOpIUU CyOCcTpaTa, UCHOJB3YIOT MOKA3aTellu,
KOPPENUPYIOIME C €ro pacxoJOM: KOJHMYECTBO CHHTE3MPOBAHHBIX OPraHUYECKUX KHCIIOT,
3HaueHue pH unm kommdectBo obOpaszosapmierocss COz . KoHeuHbI MPOAYKT CcOOMpaOT 1O
3aBepILEHUH MpoLecca.

Ilpu nenpepuvisnou ghepmenmayuu ceexcas KyiabTypallbHas cpea MoCcTymaeT B (hepMeHTep
HENPEPHIBHO, NMapajuleIbHO OTBOJUTCS TaKOHl ke 00beM KiIeTouHOU cycneH3uu. Takum oOpaszom,
yOBUTh YMCIIa KJIETOK (yHaJeHHWEe TMPOAYKTa) YPAaBHOBEUIMBACTCS WX YBEIHMUCHHEM B pe3ylbTare
neneHusi. [Ipg ATOM JKECTKO KOHTPOJIHUPYIOT CKOPOCTh MPHTOKA  KYJIBTYPaIbHOH cpenbl U
MIOCTOSTHHBINA 00BheM KYJIbTYpBI B OMOpEaKTope.

Crnemyer 3aMeTWTh, 4YTO B TPOMBIIUICHHBIX [EJISIX HEMpepblBHAsS  (epMeHTaIus
OPUMEHSETCS pPeXe, XOTA CTOMMOCTh TOJYYEHHUS ONpEAETICHHOr0 KoludecTBa OumoMacchl B
bepMeHTEepe HENMpPEpPBHIBHOTO EHCTBUS CYIIECTBEHHO HUXKE, YeM B OHMOpeakTope, paboTaromeM B
HNEPUOIMIECKOM PEKUME. DTO yAeIIeBIeHHE 00YCIOBICHO CIEIyIOIUM:

: IpU HENpephiBHON (epMeHTalMu HYXHbBI  HE CTOJb TPOMO3JIKHE OHOPEaKTOphl U
obopynoBaHue st cOopa KIIETOK, UX Pa3pyIICHHS, MTOCIEYIONIEH OYMCTKA OEIKOBOTO MTPOIYKTa
WA METa0OJINTa, CHHTE3UPOBAHHOTO MUKPOOPTaHH3MaMU;

- OMOpeakTop MEepPHUOJUYECKOro JAEUCTBUSA BpeMs OT BPEMEHU pa3rpyxkaroT, TOTOBSA K
MOBTOPHOMY HCIHOJIb30BaHUIO (PEMOHT, YUCTKA, CTEPHIIM3alUs OMOpEeaKkTOpa-OCHOBHAs MPUYMHA
CHIDKEHHS 3(()EeKTUBHOCTH Ipoliecca); A pepMeHTepa, padoTaloMIero B HEMPEPHIBHOM PEXHUME,
IIPOCTOM CYIECTBEHHO MEHBIIIE;
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- IpU HENPEphIBHOH (EepMEHTAI[MM CHUHTE3 LIEJIEeBOTO TMPOJYKTa  IMPOUCXOAUT Ooiee
COIVIACOBAHHO, TaK KaK (DPU3MOJIOTMYECKUH CTaTyC OOJIBLIIMHCTBA KJIETOK OJAMHAKOB.
HenpepbiBHYI0 (epMEHTaLMIO HCHOJIb3YIOT A MPOMBILIUIEHHOI'O IOJIY4YEeHHUs OEIKOB
OJTHOKJIETOYHBIX MHUKPOOPIaHHW3MOB U aHTUOMOTHKOB, OJHAKO M 3TOT CHOCOO BbIpAIMBAaHUS
MUKPOOPIaHU3MOB CBSI3aH C ONPEICIIEHHBIMU 3aTPyIHEHUAMMU:

® [IPOJOJKUTENBHOCTh (DEPMEHTALIMN B HENPEPHIBHOM pekuMe cocTasiseT uHorza S500-
1000 4, B Te4YeHHE KOTOPOIO HEKOTOPBIE KJIETKH MOI'YT MOTEpATh PEKOMOMHAHTHBIE  IIA3MUJbI
(M3BECTHO, YTO KJIETKH, HE HECYLIHE IUIa3MMJI, PAcXOAYIOT MEHbIIE SHEpruH, NensaTcs OblcTpee,
II0O3TOMY CO BPEMEHEM BBIXOJ LEJIEBOrO NPOAYKTa MOKET CHUKAThCsl M3-3a YMEHbILIEHUS YUCIIa
KJICTOK, CTIOCOOHBIX €r0 CHHTE3UPOBATh);

®B IIPOMBIIUIEHHBIX YCTAaHOBKaxX 3aTPyJHUTENIBHO B TEUYEHUE UIMTEIBHOIO BPEMEHHU

HOJ/IEP)KUBATh CTEPUIIbHBIE YCIOBUS; HENPEPhIBHbIE HPOLECCHl TPEOYIOT HAJIMUYUS CTEPUIBHOIO
PE3EPBHOTO 000PYHNOBAHMSI, YTO 3HAUYUTEIHHO YBEINYMBAET OCHOBHBIC 3aTPATHI.
Kynomypot ¢ evicokon naomuocmoero. Ilpy MakcUMalbHOM KOHEYHOM IUIOTHOCTH KYJBTYpPHI
MOJIy9YaeTcsi 1 MaKCHMaJIbHOE KOJMYECTBO IIEJIEBOr0 MpoayKTa. B depMenTepax meproandeckoro
JICUCTBHS ¢ 100aBIICHHEM CyOCTpaTa KOHICHTpAIUs peKOMOMHAHTHBIX KieTok E.coli mocturaer 50
I CyXOro BemiecTBa Ha | 1 muTaTenbHOU cpeabl (B HeKOTophix ciydasx 6osnee 100 r/m). Ogun u3
CHOCOOOB MOBBIIIEHUS INIOTHOCTH KYJIbTYpPbI- ONITUMU3ALUS KYIbTYPAIbHOM CpE/Ibl.

Crnenyer uMeTh B BUJIY, YTO HEKOTOpbIE MUTATEIbHbBIE BELIECTBA (B TOM YMCJIE HCTOYHUKU
yriepoja, a3oTa) TIpH BBICOKUX KOHIEHTPALUSAX 3aMEMJISIOT  pOCT KJIETOK. Tak, TIJIoKo3a
MOJIaBJIsieT POCT MpHU KOHIEeHTpanuu Oosiee 50 1/1, aMMHak- MpU KOHUEHTPAlUU CBbIIE 3 T/II;
Kene30, Maruuii, pocdop, MUHK cOOTBETCTBEHHO — Ooee 1,15 1/, 8,7 v/m, 10 /1, 0,038 /1.

TakuMm 006pa3oM, MPOCTOE YBEIUUEHUE COACPHKAHUS MUTATEIbHBIX BEUIECTBB KYJIbTYpaJlbHON
cpelie Ipy NepUoANYecKoi (epMEHTAllMU HE JIaeT JKEIaeMoro pe3ysibTaTa.

Jnis nzbexkanne HeJocTaTKa KUCIOpoJa B KYJIbTYpax C BBICOKOM IUIOTHOCTBIO — MOBBIIIAIOT
KOJIMYECTBO  TOCTYMNAIOIIEr0 AWCIEPTHPOBAHHOIO  BO3JyXa U CKOPOCTb IEpPEMEIINBAHUS.
Bo3morkHa mojiaua B KyJbTYpy YHCTOTO KHMCIOPOZA, a HE BO3ayxa (cozaepskariero tosibko 20%
KHCJIOPO/a) WM BBIPALIMBAHHWE KJIETOK TOJ ONPEACICHHbIM [aBIECHUEM [UIS YBEJITUYEHUS
pacTBOpUMOCTH  Kuciopoia.Bbicokoil  IIIOTHOCTH pocTa KylbTypbl YyAaeTcs JOOCTHYL B
NEePUOANYECKOM PEKUME C J00aBieHrneM cyOcTpara. Pexum nojaun NuTaTeNbHbIX BEIIECTB MOXKET
OBITh: HEMPEPBIBHBIM, CTYIIEHYATHIM, IKCITOHEHIIUAIEHBIM.

IIpu nenpepvignom pesxcume BKYIbTYPAIbHYIO CpEly B T€UEHHE BCell (hepMEeHTalUy BHOCST
OJIMHAKOBbIE  KOJMYECTBAa MUTATENbHBIX BeUIeCTB. [lpu cmynenuamom pedicume MUTATEIbHBIE
BEIIIECTBA JI00aBISAIOT BO BCe OOJIBIIEM KOJIMYECTBE IO MEpe YBEJIWYECHUS KOHLEHTPAIMU KIIETOK.
Ilpu sxcnonenyuanvnom pedicume TINTATENbHbIE BEIIECTBA N00aBJIAIOT B KOJHMYECTBE,
00ecTeynBaroIeM MOCTOSHHYIO CKOPOCTh POCTa KJIETOK.

[lepuoanueckyro  mojady NHTATENbHBIX BEUIECTB ABTOMATU3UPYIOT, OCHOBBIBAsCh  Ha
pe3ynbTatax HM3MEpeHHs KOHIEHTpalUu JMMHUTHUPYIOLIEro cyOcTpara KyJIbTypajJbHOW CpeIbl
(HampuMep, TIIFOKO3bI) B Tiporiecce (hepMeHTaIuH.

[Tpu xpynHOMaciuTabHOM (hepMEHTAMK CleAyeT YYUTHIBAThH €IIe OJWH acnekT. BaxkHo He
JIOMYCTUTh CITy4ailHOrO MONaJaHusl peKOMOMHAHTHBIX MUKPOOPIaHU3MOB B OKPYXKAIOILYIO Cpeay;
JUISL  3TOTO UCIOJB3YIOT HAJEKHBIE CHCTEMBI, IPEIOTBpALIAIOIINE YTE€UKY JKHUBBIX
PEKOMOMHAHTHBIX OPTaHU3MOB MJIM OTPAaHMYHMBAIOIIUE UX PACIIPOCTPAaHEHHE MPU MPOHU30LIe IIeH
yTEUKe.
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Ilepen okOHYATEIBHBIM YAAIIEHUEM U3 YCTAHOBKH, BCE PEKOMOMHAHTHBIE MHUKPOOPTraHU3MBbI
OOJKHBI ~ OBITh ~ MHAKTUBHUPOBAHBI B COOTBETCTBUU C OMNPEJIEICHHBIMU HHCTPYKIHSIMH.
Hcnonb30BaHHYIO  KYJIBTYPabHYIOCPELY THIATEIFHO TIPOBEPSIOT HA HajIU4due B HEW
YKU3HECITOCOOHBIX MUKPOOPTaHW3MOB, YTOOBI HCKIIOUUTh HUX TMOMAJIaHUsl B OKPY’KAIOLIYIO CPEy.

IIpeBbimenne 3¢ pekTHBHOCTU PepMeHTANNH
He3saBucumo ot Tumna 6uopeakropa mpoiecc GepMEeHTAUN CTOPOTO KOHTPOIUPYIOT I10:
- KOHIIEHTpAllMH{ PACTBOPEHHOI'O KHCIOPO/a;
- pH;
- TeMIleparype;
- HHTCHCHUBHOTH IICPECMCIINBAHUSA OHMOMACCHI.
CyliecTBeHHbIE M3MEHEHHS JII000r0 M3 3THX IMapaMEeTPOB PE3KO CHIKAIOT CKOPOCTh POCTa

KJIETOK M CTa0WIBHOCTH OeiikoBoro mponaykra. Jlns ontumanbHoro pocra E. Coli u mpyrux
MHUKPOOPTaHU3MOB, HCIOIB3YEMBIX IMPH SKCIPECHH PEKOMOWHAHTHBIX OEJIKOB, HY)KHA XOpOIIO
aspupyemas KyibTypainbHas cpena. Kucnopon mioxo pacrBopum B Boje (0,0084 r/x mpu 25 C),
IIO3TOMY OH JIOJDKEH I0JIaBaThCsl B Cpelly HelpepbiBHO. B mpouecce dhepMeHTanu crenuanbHbli
JATYUK KOHTPOJIUPYET COJEpIKaHUE M0 BCeMy 00beMy, TIIATEIbHOCTh EPEMEIINBAHUS KYJIbTYpPHI,
YTO, BMECTO B3sITO€, oOecneurnBaeT 3pPEKTUBHOCTh AUCHEPTUPOBaHUS MTy3bIpbKOB. [IpocTpancTBo,
I7I€ B3aUMOJCHCTBYIOT MUKPOOPIaHW3Mbl IUTATEIbHAS Cpela, MPUHIATO Ha3blBaTh MHUKPOCPEIOM.
Ecnu mukpocpena NaHHOM KyJlbTYpbIOJMHAKOBAa B KAaXKIOW TOYKE, TAaKylO0 KYJIbTYpYy CUHUTAIOT
TOMOTE€HHOH T'OMOTEHHOCTh JocTHraercs 3()(eKTHBHBIM NEepeMEIIMBAaHHEM BCEX KOMIIOHEHTOB
Cpelpl M MHMKPOOPraHM3MOB I10 BceMy pabodemy o0beMy. ['OMOreHHOCTh HEBO3MOXHa 0€3
a’paliy, KOTopas ocyuiecTBisieTcs OapOoTepaMu Pa3IMYHbIX KOHCTPYKLIMH, HAlpUMEH, B BHJE
KOJIBLIEBOTO %keJi00a ¢ OTBEPCTUSAMH, NTepHOpUPOBaHHBIN TPYOB! M (HOPCYHKH.

OnTtuManbHbIM poCT OONBIIMHCBA MHUKpoopraHuzMoB uzaet npu pH ot 5,5 nmo 8,5; onmnako
KJIETOYHbIE METAa0OJMThI, BBIIEIAIONIEECS] B KYyJIbTYypaJlbHYIO Cpeay, MOryT u3MeHATh pH.
N3menenne pH cpenbl 3aMeTHO CKa3bIBaeTCs HAa AKTUBHOCTH (PEPMEHTOB MUKPOOPTaHW3MOB,
COCTOSTHUM TNPOMEXKYTOUYHBIX NPOAYKTOB, HMX JUCCOLMALMH, PACTBOPUMOCTH U T.M., YTO
3HAUUTENBHO BIUSET HA BBIXOJ KOHEYHOIO MpoAaykTa. TuiarenpHo KoHTponupys pH, npu
Heo0XoauMOoCTH B (epMeHTep A00aBISIIOT KHUCIOTY WJIM OCHaBaHUE, XOPOLIO IepeMelIaHHbIe C
MATATEILHOM CPeIoil 1 pABHOMEPHO paripeIeICHHBIC 10 BCEMY 00BEMY.

VYcenex ¢epmeHTanuu 3aBUCHT 0T TeMnepaTypsl. Ecnu ona Hike ontumansHoil (37 C), poct
MHUKPOOPIaHU3MOB 3aMeJUIeH, WHTEHCHBHOCTh HMX MeTaboiau3Ma CHUKeHa. [Ipu mMoBBIIIEHUU
temneparypbl 10 38 C, BO3MOXKHA MpeXJIeBpeMEHHass MHAYKIMs CHUHTe3a Oellka WM WHIyKIHS
0EJIKOB TEIJIOBOTO II0KA, YTO aKTUBUPYET KJIETOYHBIE MPOTEMHA3bl U CHIDKAET BBIXOJ| OEIKOBOTO
npoaykra. Jlsis oTBOJa Tersia UCTIONb3YIOT OXJIaX/IaI0IyI0 pyOalKy.

IV. HiutrlocTpaTuBHBIN MaTepHAaJI. IIPUIIATaeTCs

V. Jluteparypa:
OCHOBHAaf:
79. EropoBa T.A., KnynoBa C.M., )KuByxuna E.A. OcHoBbl 6uotexHonoruu. — M.: U3a. neHTp
«Axagemusy, - 2008. — 208 c.
80. ErrymienkoB A.H., ®omuues FO.K. Brenenue B Ouorexnonoruto: Kypc nexnuii. — MuHCK.:
bI'Y, 2002. - 105 c.
81. Cazpixun 10.0., OpexoB C.H., Yakanesa 1.M. buotexnonorus: YaeoHoe nocodbue. — M.: U3n.
Lentp «Axanemus». — 2006. — 256 c.
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82. OpexoB C.H. ®apmarieBTrueckas 0MOTEXHOIOTHS. PyKOBOJICTBO K MPAKTUYECKUM 3aHITHSIM. —
Yuyebnoe mocobue. — IMox pen. akax. PAMH B.A. Beikosa, npod. A.B Katiuackoro. — M. :
['90TAP-Menua 2009. — 384 c.

83. Enmunos H.I1. Xumuueckas MukpoOuosorus. - YueOnuk. - M.: Beicmas mkona. - 1989, 448 ¢
84. Bopo6wesa JI.W. [IpombinienHass MukpoOuosiorus. - Yauebnoe nocooue. - M.: Uza-sBo MI'Y. -
1989, 294 c.

85. buorexunomorus. [lpunnunel u npumenenue. Ilep. ¢ anrn. / [lox pen. Y. Xurrunca, /. becra,
Jx. xonca. - M.: Mup. - 1988, 480 c.

86. Uyemos B.U., 3aiines A.U., Ille6anoa C.I'. [IpoMbInuieHHass TEXHOJIOTHS JIEKapcTB. Tom 2.
Xapbkos, 2002.

87. buorexnomorust MuxkpooHoro cunresa (ITox pen. bekepa M.E.) — Pura — 1980.

88. buotexnonorus. (OtB. penakrop A.A. bae). - M.: Hayka. - 1984, 310 c.

89. Ilept C. Ix. OcHOBBI KYJIbTUBUPOBAHUS MUKPOOPTraHU3MOB. M., - 1979 .

90. IMpomsimutenHas mukpoduosorus (ITox pen. Eroposa H.C.) — M., 1989 r.

91. Ilpouecchl u anmapatbl xumudeckoit Texnonorun (Ilox pen. I1.I. Pomankosa). — JI. — 1981.
JAOTOJIHUTEIbHAS:

37. bepezos T.T. , KopoBkuna b.®. — buonornyeckas xumus (Ilox pen. .M. MBanooii) — M.,
Menuuuna — 1981 r.

38. Hukutun I'.A. — buoxumudeckrue 0CHOBBI MUKPOOHOJIOTHUECKHUX Mpon3BoACcTB — Kues, 1981.
39. bputtoH I'. — Bnoxumus mpupoAHbIX TUrMeHToB. M., Mup — 1986 .

40. ITonoBa T.B. — PazButue 6uorexnonorun B CCCP — M., Hayka - 1988 .

41. Iomynsaunonnsle acnekTsl OuorexHonorun — Ileuypkun H.C., BpunbkoB A.B., MapkenkoBa
T.B. — HoBocubupck: - Hayka — 1990 r.

42. CnennanbHbie xypHanbl: «buorexnomorus», «@apmanus Kazaxcrana», «PapMareBTHUECKUI
OIOJIIIETEHBY U JIP.

VI.baksbliay cypakrapsl (Kepi 0aiyIaHBbIC):

23. AmbITy nponecTepiHiH MIapTTapbl MEH HET13r1 napamerpiepi?
24. AuibITy IpOLIECIH CUMTATTaWTBIH HET13T1 KOpCceTKilTep KaHaan?
25. Ocipy anictepi?

Jlekuusa Ne 13
I. Tema: MacmrabupoBanre OHUOTEXHOIOTUYECKUX npoueccos. IIpuHnunuanbHas
TEXHOJIOTHYECKasi cXeMa OMOTEXHOJOTHYECKOTO MPOU3BOJICTBA IEJIEBIX MTPOIYKTOB.
II. Heab: O3HaKOMUTH CTYAEHTOB C NPUHLUIIAMUMACIITAOUPOBAHUS M  JdTanamu
OMOTEXHOJIOTHIECKUX MPOIIECCOB, MPUHIIUTHATIEHOU TEXHOJIOTUYECKOMN CXeMOH
OMOTEXHOJIOTHYECKOTO TTPOU3BOCTBA IIEJIEBBIX MTPOTYKTOB.
III. Te3ucel Jexkumnu:
OcHOBHBIE ITaNbl OMOTEXHOJIOTHYECKOI0 Mpoiecca
O0mas xapaKkTepuCcTHKA
Hpouecc OHMOTEXHOJIOTUYECKOI0 Mpou3BOJACTBA (l)apMaI_IeBTI/I‘-ICCKI/IX npernaparoB COCTOUT U3
OIMPEACIICHHOI'O KOJINYCCTBA COCTABJIAIOIINX (pI/IC9) 1 UMCCT PA3HYIO CTCIICHL CJIOXKHOCTH. Ero cnoxkHocTh
00yCIIOBIIEHa CllaraéMbIMH KOHKPETHOTO OHMOTEXHOJIOTHYECKOTO TIpoIecca, KOTOPBIE BapbUPYIOT B
3aBUCUMOCTHU OT MPOAYLCHTA — 01o00BEKTA (MHKpOOpFaHI/BMa, pacTeHud, MIICKOIIUTAIOLICTO U ,Z[p.), n
3aBHCUT OT IIEJIEBOTO KOHEYHOTO NpojykrTa. Eciu 1ereBbIM MPOJAYKTOM SIBISETCS OrMomacca (Hampumep,
JKHUBBIC KICTKH MOJOYHOKHCIIBIX 6aKT€pHﬁ), TO TCXHOJIOTUYCCKAs JIMHUSA KOPOYC, €CJIN I3TO Cy6CTpaT JJIA
Ipou3BOJACTBA BBICOKOOUYUIICHHBIX HWHBCKIIMOHHBIX MPCHIapaTroB, TO CXCMa MNPOU3BOACTBA CIIOXKHCC
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(TeXHOJ’IOF nYcCKasa JINHUA I[HI/IHHGG).

I Hexoduoe coipoe l__l DHEPreTU4YEeCKHe pecypchl H Peanmr3oBaHHbIH 1‘11}‘,-J]
+
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L s : 4 38
MEeTabOIMNThI IS YHUYTOXEH ST
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Puc. 9. O6uas cxemMa OMOTEXHOJOIMUECKOIO MpoM3BoACTBa
Ecnu xe

HcTouyHUKOM  TIENIEBOTO  TPOAYKTA  SBISETCS MHUKPOOPTaHW3M  (Hampumep, TpH  TPOU3BOJICTBE
aHTUOMOTHKOB), TO JJIsi €ro KyJIbTHBHPOBAHHS 00S3aTEJIbHBI aCeNTUYCCKHE YCIOBUS, COOTBETCTBYIOIINE
o0opynoBaHUe U CIeIMaabHasl MOATOTOBKA K MPOBEACHHUIO MTPOIecca.

CBou 0COOECHHOCTH HMMEET OHMOTEXHOJOTHYECKOE IPOM3BOJICTBO, OCHOBAaHHOE Ha HCIIOJIb30BAaHUH
MHUKPOOPTraHU3MOB-PEKOMOMHAHTOB, KOTOpOe TpeOyeT YCHUJICHHOTO KOHTPOJIS 33  CTaOMJIBHOCTHIO
MPOAYIEHTa, W, KPOME TOro, TINATEIEHOTO W TIOCTOSIHHOTO COONIOJCHUS Mep, NPeAO0TBPAIAONINX
BO3MOXXHOCTH TIOMNAJaHUs 3TOr0 OHOOOBEKTAa B OKPYKAIOIUIYI0 cpely. Takue Mephl MpeaycMaTpUBAIOT
WCIIONIb30BaHME CIIEIUAILHOTO OOOPYZOBaHUS W COOINIIOJIEHUS OIPENENeHHBIX TPaBUJ, OTHOCSIIHXCS
HETIOCPEJICTBEHHO K TEXHOIOTHYECKOMY PEKHUMY.

OOmas (MPUHIKMITHAIBHAS) TEXHOJIOTHYECKas cXeMa MOJyUYeHHsI MPOAYKTOB MHUKPOOUOJIOTHIECKOTO
cuHTe3a cocTouT 3 psina ocHOBHBIX (OTC) u BciomorarensHbIX TexHonormdeckux craauii (BTC):

BTC — 1. IloaroroBka KyJabTypaibHOU Cpebl: COCTABICHUE KOMIIO3UIIMU MUTATENbHBIX BEIIECTB
(BUTaMHHOB, MUKPO3JIEMEHTOB, YTIIEPO/Ia, a30Ta, COJIEH U JIp.) U CTEPHIIN3AIHS.

BTC - 2. TloaroroBka moceBHOro Marepuaia (OCyIIeCTBISETCS B MHOKYISTOPE).

OTC — 1. KynbruBuposanue (pepmenranus) 0noo0ObeKTa-poyLEeHTA.

OTC - 2. OtnencHue 6MOMACCHI OT KYJIbTYyPaIbHOMN KUAKOCTH (OCYIIECTBIACTCS (PHIBTPOBAHUEM,
HEeHTPH(YTUPOBAHUEM, CETIAPUPOBAHIEM).

Ecnu neneBoit mpoyKT CONEPIKUTCS, B OCHOBHOM, B OMOMAacce, TO B JAJIbHEHIIIeM UIeT niepepaboTka
ouomacchl (1-ii myTh). OOBIYHO B OMOMacce coaepikarcs JUMUIbI, (OCHOTUINIBI, HEKOTOPbIE BUTAMUHBI,
Oenku u ap. Torma  BKyNIBTYpPaIbHOW KXUIAKOCTH IIEJIEBOM IMPOIYKT COMCPKUTCS B HE3HAYUTEIHHBIX
KOJIMYECTBAX U €T0 BBIICJICHUE CTAHOBUTCS HEPEHTAOCIIEHBIM.

Ecnu OnocuHTE3WpyeMblii MENeBOW MPOIYKT CEKpeTUpyeT (IMEePEeXOJHUT) U3 KIETOK BO BpeMs
(dbepMeHTaIMKM, B OCHOBHOM, B KYJIbTYpPaJIbHYIO HIKOCTh (OMOCHMHTE3 BHEKJIETOYHBIX MPOIYKTOB), TO B
JATbHEHIIEM HIEeT UMEHHO ee mepepaboTka (2-if myTh). OOBIYHO B KyIbTYpPaNbHYIO JKHUAKOCTH M3 KIETOK
BBIICTISIOTCS aHTHOMOTUKY, (epMeHTHI W jap. Torma B OuMomacce CoJEplKaHUE IIENIEBOTO MPOIYKTa
HE3HAUUTEIBHOE U MPOBEJICHHE PA0OT IO €ro BBIICICHUIO CTAHOBUTCS HEPEHTAOCTHHBIM.

1-it nyTs. O6paboTKa OHOMAaCChI:
OTC - 3. Pa3zpymienue KI€TOK MUKPOOPTaHU3MOB ISl BBIICICHUS BHYTPUKICTOUHBIX LIETIEBIX
MPOAYKTOB C UX OJTHOBPEMEHHBIM SKCTPArHPOBAHUEM, TO €CTh Pa3pyIICHUE KIETOYHBIX
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CTEHOK HIET B cpelie dKcTparenTa. OcymecTBIsIeTCs cleyOIMI CII0co0aMu:
a) Je3UHTEerpanus (MexaHndeckas, yabTpa3ByKoBasi);
0) pepMeHTAaTUBHBIN JIN3HC;
B) XUMHYECKHH JIN3HC.
OTC — 4. Otaenenue skcTpakTa (IeHTpU(YTrUpOBaHUE, CETIAPUPOBAHIE, MEMOpaHHAs PUIbTPALIKS).
OTC — 5. Bolenenue 1 04MCTKA MEIEBOT0 MPOYKTA U3 IKCTPAKTA C IOMOIIBIO
Pa3TUIHBIX METOAOB (3TepU(HKAIINS, BRICATHBAHUE, JaIlle XpoMaTorpaduIecKue
METOJIbI: KOJIOHOYHAS afcopOIus U 1p.)
OTC — 6. CrannapTu3zanus 1ejIeBOro NpoayKTa.
OTC — 7. [IpuroroBienne JIeKapCTBEHHON (POPMBI (TaOJIETOK, NHHEKITMOHHBIX PACTBOPOB B aMITyJIaX,
CTEPHIIBHBIX ITOPOIITKOB BO ()IAKOHAX U JIP.).
2-11 myTh. O0pabOTKA KYIBTYPATbHON SKUIKOCTH:
OTC — 3. KoHIIeHTpUpOBaHHE IIEJIEBBIX TPOAYKTOB B KYJIbTYPaTbHON )KUIKOCTH (YIbTpadUiIbTpaIiys,
MOHOOOMEHHAS XpOMAaTOTpadus, TUaITN3).
OTC - 5. Belzenenue u OYHCTKA LEIEBOTO MPOAYKTA U3 IKCTPAKTA C MOMOIIBIO Pa3IMYHBIX CIIOCOO0B
(aTepudukanys, BEICATMBAHKE, Yallle XpoMaTtorpaduieckue MeToIpl: KOJIOHOYHAS,
TOHKOCJIOWHAs, HOHOOOMEHHasI afcopOnus u ap.).
OTC — 6. CranmapTu3zanus 1eJIeBOro IpoayKTa.
OTC — 7. [IpurotoBieHue JeKapCTBEHHOU (OPMBI (TaOIeTOK, MHBEKIIMOHHBIX PACTBOPOB U JIP.).
Ha craguun OTC — 4 (1-ii myts) nub0 Ha cramuun OTC — 3 (2-i myTh) I OTIACICHUS pacTBoOpa
[[EJIEBOTO IPOIYKTA MUPOKO MPUMEHsIETCS MeMOpaHHas (GUabTparus (M yIbTpa]iIbTpaus).
BaxHylo ponb TpU OYHMCTKE M BBIICICHUM IENEBHIX MPOJYKTOB HMIPAIOT XpOMaTorpaduyuecKue
Meto sl [Ipu 3TOM PUMEHSIOT:
a) renb-QUIBTPAIHNIO HITH SKCKITIO3UBHYIO XpOMAaToTrpaguio;
0) HOHOOOMEHHYIO XpOMAaTOrpaduIo;
B) oOpateHHO-(Pa30ByI0 Wim rupodhoOHYI0 XpoMaTorpaduio;
r) adhpUHHYO WU TUTaHJHYIO XpoMaTorpaduio (Hanboee nepCreKTUBHBIE METOIBI ).

IIpouecchl U annmapaTsbl NEPHOAUYECKOT0 U HENPEPHIBHOTOKYJILTHBUPOBAHUS

Heckonbpko moppobHee 00 0coOEHHOCTSIX BhIIEYKa3aHHBIX TporueccoB. Ilepuonuueckoe
KYJIbTUBHPOBAHHUE BKIIOYAET:

a) CTepPUIIN3AIIUIO CPE U BCErO 00OPYI0BaAHUS;

0) 3arpy3ky OmopeakTopa MuTaTeaIbHON Cpeoi;

B) BHECEHME ITOCEBHOT'0 MaTepuraia (KJIETOK HIH CIIop);

T') BEIpAIIUBAHUE KYJIbTYPHI (3TO MOKET COBIIA/IaTh BO BPEMEHH C IMOCIICTYIOIINM dTAIlOM HJIH
MPEIIECTBOBAT EMY);

Il) CHHTE3 11eJIeBOT0 MPOJYKTa; €) OTJAEIICHNE U OYUCTKY TOTOBOTO MPOIYKTA.

Bce arambl mpencraBieHbl BO BPEMEHHOM AacIeKTe; TMOCIe OKOHYAHUS TOCIEIHEro 3Tara
MIPOU3BOTUTCS MOMKa OMOpeaKTopa U MOATOTOBKA €0 K HOBOMY ITUKITY.

IIpuroroBJ/jieHHe MOCEBHOI0 MaTepHaJia

[IITaMMBI MHEKPOOPTAaHH3MOB JIJISI TTPOU3BOJICTBA OHOJOTHYCCKUX IMPEHapaTOB MOCTYIIAIOT B
amIyJax, TJie OHM 3aKOHCEPBHPOBAHBI B BHJIC YHCTHIX KyIbTyp. Kakmas KynbTypa HMeeT macrtopT
C OIMCAaHUEM MTUTATEIBHBIX cpell, MOP(DOIOTHUSCKHX, (PU3UOJIOTHISCKUX U JIPYTUX XapPAKTEPUCTHK,
YCIIOBUH U MX TOJJICP’KaHUsS, BBIpANIMBAHUS U CPOKA XpaHCHHs. PEXUM XpaHEHHS KYJIbTYp
MpeoiaraeT OXJIaKISHHUE, 3aMOPaKMBaHKE WM 00€3BOKMBAHUE; BO BCEX CIIyYasX JOJDKEH OBITh
PE3KO COKpamI€H WK MOJHOCTHIO MPEKpalI€H KICTOUHbIM oOMeH BemiecTB. KynbTypsl MITaMMOB
XPaHAT:

- Ha KOCOM arape mpu Temnepatype munyc 1-5°C;

-3aMOPOKEHHBIMHE TIpH Temrepatype Huke — 20 °C (HemomycTHMO TOBTOPHOE OTTaMBAaHHE U
3aMOpaXUBaHUE);
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92.

93.

94.

95.

96.

97.

98.

99.

- MO HITM3UPOBAHHBIMYU B aMITyJIaX, XPaHSIIIMMHUCS B TECYCHUE HECKOJBKHX JIET.

BOJBITMHCTBO KYJIBTYP KJIETOK MIICKOTHUTAIONINX, B TOM YHCIIE U KJICTOK YEJIOBEKa, yIaeTCs
COXpPaHUTh HEOMPEACIICHHO JOJI0€ BpeMsl 3aMOPOKEHHBIMH B CICHHAIBHOW  Cpele MNpu
temnepatype- 180°C.

UYepes onpenenéHHoe BpeMs, CIeU(PUIECKOE I KaXJI0r0 BHJIa MUKPOOPTaHU3MOB U BUJA
XpaHEeHUsl, KyJIbTYpy MepecenBaroT.

Ilepen HauamoM TEXHOJOTMYECKOTO TIpolLiEcCa KYIAbTYpY  Pa3MHOXAIOT B CTEPUIIBHBIX
YCIOBHUSIX TIPH ONTHUMAJIbHOM COCTaBe TMUTATEIBHOM Cpelbl U PEeKUME BBIpALIUBAHUS,
JUTUTENIBHOCTD CTAJIMU BhIpAIIUBaHUS -24 4.

MHOro3TarHOe  BBIPAIIMBAHWE [MOCEBHOTO — Marepwaliia — O0sS3aTelNbHBIA  MPHHIIUI
OMOTEXHOJIOIMYECKOro mpousBoactea. Cpena /i BeIpallliBaHUs IIOCEBHOTO MaTepraia OOBIYHO HE
COBIIQJIAET IO COCTaBY ¢ (DEPMEHTAIIMOHHOM CPEIOH, T.€. IPH BHIPAIIMBAHUY TTOCEBHOT'O MaTepHaa
cpena MoXeT ObITh oboralieHa Jj1s ObICTPOro pocTa OMOMAaCCHI.

IV. HiutrocTpaTUBHBIN MaTepHaJI: IPUJIaraeTcs

V. Jluteparypa:
OCHOBHAasl:
Eroposa T.A., KnynoBa C.M., XKuByxuna E.A. OcHoBbl O6uorexHomoruu. — M.: Uzn. ueHTp
«Axanemusy», - 2008. — 208 c.
EBtymenkoB A.H., ®omuueB FO.K. Benenue B 6uorexnonoruto: Kype nexknuit. — Munck.: bI'Y,
2002. - 105 c.
Caspiknn 10.0., OpexoB C.H., YakaneBa W.1. buorexnonorus: Yuyebnoe nocodbue. — M.: M3m.
Lentp «Axagemusi». — 2006. — 256 c.
OpexoB C.H. ®apmanieBTrueckas 6uoTexHoorus. PykoBoaCTBO K MPaKTUYECKUM 3aHSITHIM. —
YyebHoe nocobue. — [lox pexa. akax. PAMH B.A. BrikoBa, mpo¢. A.B Kartinunckoro. — M. :
I'S0TAP-Menua 2009. — 384 c.
Enunos H.I1. Xumuueckas mukpoOuosorus. - YueOHuk. - M.: Boicias mkoina. - 1989, 448 ¢
Bopo6resa JI.M. TlpombinuieHHass Mukpoouonorus. - Yuedbnoe nocobue. - M.: U3n-so MI'Y. -
1989, 294 c.
buotexnonorus. [lpunuunel u npumenenue. Ilep. ¢ anrn. / Ilox pea. U. Xurrunca, /1. becra, JIx.
JIxoHca. - M.: Mup. - 1988, 480 c.
Uyemos B.U., 3aiine A.U., [llebanoBa C.I'. IlpomblnieHHass TEXHOJOTHS JIEKapcTB. Tom 2.
Xapbkos, 2002.

100.buoTexnonorust MukpooHoro curatesa (Ilox pen. bekepa M.E.) — Pura — 1980.
101.buorexnonorus. (OTB. penaktop A.A. baes). - M.: Hayka. - 1984, 310 c.

102.ITept C. JIx. OcHOBBI KyJTbTHBHPOBAHUSI MEKPOOPTaHU3MOB. M., - 1979 1.
103.IIpompbinutennas mukpoouomnorus (ITox pea. Eroposa H.C.) — M., 1989 r.

104.TTpomteccel 1 ammapatsl xumudeckoit rexunonorun  (ITox pen. I1.T. Pomankosa). — JI. — 1981.

43.

44,
45.
46.
47.

48.

JAONOJIHUTEIbHAS:

bepe3oB T.T. , KopoBkuna b.®. — buonornueckas xumus (Ilog pen. .M. HBanosoit) — M.,
Memumnuna — 1981 r.

Hukutun I'.A. — buoxumuyeckue 0CHOBBI MUKPOOHOJIOIrHUECKUX Mpou3BoaAcTB — Kues, 1981.
bputtoH I'. — buoxumus npupoausix nurmMeHTos. M., Mup — 1986 .

[Tonora T.B. — Pa3Butue 6uorexnomnoruun B CCCP — M., Hayka - 1988 r.

[Monynsauuonnsie acnekTsl OnoTexHonoruu — [eaypkun H.C., bpunbkos A.B., Mapkenkosa T.B. —
Hosocubupck: - Hayka — 1990 r.

Cneunansuble KypHanbl: «buorexnonorus», «®apmauus Kazaxcrana», «@PapmaneBTHUECKUN
OIOJICTCHBY U JP.
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VI. KoHTpoJ/ibHbIE BONIPOCHI (00paTHAasi CBA3b):
OO61mas xapakTepucTHKa OMOTEXHOIOTUYECKOTO MMPOU3BOJICTBA.
Kak nosydaetcs 1eneBoil IpoayKT U3 KyJbTYpPaaIbHOU KUIKOCTH?
Kak roroBurcs nmoceBHoi mMatepuan?

Jekmusa Ne 14-15

I. Tema: Acentuka B OHOTEXHOJIOTMYECKOM  Mpou3BojcTBe. OUMCTKAa U CTEpHIM3ALUs

TEXHOJIOTHYECKOr0  BO3JyXa, mpuMeHsiemMble (uibTpbl. CTepunuzanmus ¢ repMeTU3alus

o0opynoBaHus. Y CIOBUS MPOBEACHHUSI OMOTEXHOJIOTMYECKHUX IPOLIECCOB.

I1. Heab: O3HaKOMUTH CTYAEHTOB C OYMCTKOM U CTEPHIIM3ALMEN TEXHOJOTHYECKOTIO BO3/1yXa,

YCTPOMCTBOM MPUMEHSEMBIX (UIBTPOB W YCIOBUSMH IPOBEACHUS OHOTEXHOJIOTUYECKUX

IIPOLIECCOB.

II1. Te3ucel Jekumnu:

Cmepunuzayusi mexHoi02u4ecko2o 6030yxd.

TexXHONIOTHYECKUH BO3IYX — 3TO BO3AYX, MpoXosaimuid yepe3 Gepmentep. Uepes depmenrtep ¢
o0vemoM 50M* (KyOmueckux MeTpoB 3a uac) mpomyckaercsa 30000 m3/gac (kyOuueckux METpoB 3a
yac) Bo3ayxa. OObIuHBIN BO3yX cojepkuT B 1 M* (meTp kyOuueckuit)ot 1 Teicsium 10 100 Thicsy
KJIETOK MHKPOOPraHu3MOB. B031yX CTEpUIM3YIOT TOJIBKO (UJIbTpaluei, mpomyckas ero uepes
cucreMy (unbTpoB, apyrue crnocodsl (Y@, TepMuveckue) HE MOAXOIAT, TaK KaK HYXHO
CTEpUIIM30BaTh OYEHb OOJbIINE 0OBbEMBI BO31yXa.

Texnonozuueckas cxema nonyyeHus CTEPUIBLHOTO 8030yXa.

Bo30yx ¢ yauyvl nocmynaem na — Quibmp npeosapumenbHOl OYUCMKU Om NbLIU U 642U, 3ameM
nocmynaem Ha — Komnpeccop (npoucxooum cocamue 6030yxa, npu 3mom 6030YX HA2Pe8Aemcsl),
3amem - Ha — X0N0OUNbHUK (0151 OXNAANCOEHUSA 8030YXA, NOCMYNUBULE20 OM KOMApeccopd, 3amem,)
— B030yx noo dasnenuem npoxooum uepes 20106HOU Guabmp u nooaemcs Ha — HMnousudyanvHulil
Gunvmp (y kaxcdozo pepmenmepa).

WunuBuayanbHble  QUIBTpsl HE  JOJDKHBI  mpomyckath ©Oonee 0,25 MukpoHa  (MKM)
MHUKPOOPIraHu3MOB. Pa3zmMepbl MUKpPOOPraHU3MOB. - KOKKH cocTaBisiioT 0,5-1,5 MM, KHIIeuHbIe
namoukn — 0,4- 0,8 mxM. CymectByeT KO3(QPUIMEHT TPOCKOKa, modtoMy GuibTphl 100%
CTEPUIIM3ALUIO JAl0T He Beeraa. OuIbTpsl CTEpUIU3yroTcs ocTpbiM napom npu 120° C 30 muH.

Cmepunuzayus u cepmemuzayus 060py008anusi.
®depMeHTEp U Bce TPYOOMPOBOIBI CTEPUIU3YIOT HachleHHBIM mapoM mpu 130° C 1 wgac. [lns
poBepKU 3D (PEKTUBHOCTU CTEPUIIM3ALNN MTPOBOASAT MPOOHYIO CTEPUIN3ALNIO C UCIOJIb30BAaHUEM
OMOJIOTNYECKOro TecTa.

Cmepunuzayus numamenbHblX cpeo
Bonomnposognas Boma comepxkut a0 100 MukpoOHBIX KieTok B 1 mummiutpe. KoMmoHEHTHI
MIATATEJIBbHON Cpeabl — UCTOYHMKHM YIJIepoJa, a3oTa, cogepxkar B 1 rpamme mykn ot 10000 mo 1
MIIIHAP/I0B KJIETOK MUKPOOPTaHU3MOB.

I[IuTaTtenbHyI0 cpely CTePpWIM3YHOT TepMHYeCKMM HarpeBaHMeM, HO TpU 3TOM MOTYT
MHAKTUBHPOBATHCS TEPMOJIAOMIbHbBIE COCMHEHNUS, BUTAaMUHBI U J1p. [loaToMy mist Kaxaoi cpezsl
UMEIOTCS CBOM YCIIOBUS cTepuin3anui. CTepuian3aius — Mpouecc BepOSTHOCTHBIM.

B coBpemMeHHOM OMOTEXHOJIOTMYECKOM MPOU3BOJACTBE HaWOoOJiee YacThIM
OMOOOBEKTOM —  TPOIYIIEHTOM  IE€JIEBOTO  MPOJAYKTa  SBIACTCS  IITaMM
MHUKpPOOpraHU3Ma, BBIPANIUBAEMbBIN B CHCITHATBHBIX (DEPMEHTAIIMOHHBIX aIlapaTax
(bepmenTepax unm depMeHTaTopax) pasHeix TUnoB (puc. 10). depmentep cHabX)eH
NPUCTIOCOONCHUAMH (TaK Ha3bIBa@MOUW «OOBS3KOI), TMO3BOJIAIOIIMMHU CO3/1aBaTh
ONTUMAaJIbHBIE YCTIOBHS 71l pOocTa OMO0OBEKTa M OMOCHHTE3a 1IEIEBOT0 MPOIyKTa (HE
BCErJa OTH YCJIOBHs COBMamaroT). [lodToMy OCHOBHBIM TpeOoBaHHUEM JHOOOM
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depMeHTalIMK  SIBISETCS  CTEPUIIBHOCTh MUTATEIBHOM Cpellbl, HCIOJIb3YeMOro
o0opyioBaHus, MPUOOPOB M KOMMYHHUKALMNA AJI1 TPEIOTBPAIICHUS MUKPOOHOTO

3arpsiI3HEHUS] OCHOBHOT'O OMO000OBEKTA-ITPOTYIICHTA.

depMeHTalMOHHbBIE ammapaThl, UCHOJb3yeMble (DapMalleBTUUECKOW MPOMBIIUICHHOCTHIO, B
OCHOBHOM H3TOTaBJIUBAIOTCS U3 KOPPO3MOHHO-CTONKOH cTanmu. MIX 00beM BapbUpPyeT OT AECATH 0
cTa Kyomueckux mMeTrpoB. OOBIYHO (hepMeHTep, YCTAaHOBICHHBIN B Lexe (pepMEeHTAIMH, BBITIISAUT
KAaK BEpPTUKAJIbHO PACIIOJIOKEHHBI LWIMHIAP C MOJIYKPYIJAbIM JHOM, B KOTOpPOM HMeEETCs
MPHUCTIOCOOJICHHUE JJIsL CIIMBA KYJIBTYPaTbHOM XHUIKOCTH. B BepxHell yacTu epMeHTepa UMEETCs
MOJIYKPYTJIasi KPBILIKA C PSIOM BXOJIHBIX YCTPOUCTB (BBOJOB): AJIsi MUTATENbHOM cpeibl, TOCEBHOTO
MaTepuaia, MPOIyCKaeMOro uepe3 CHELMalbHOE YCTPOMCTBO BO3ayxa (a’paiusi) U BBIXOJHOIO
YCTpOMCTBA 71 BBIBOAA BO3JyXa, IPOLIEAIIEr0 4Yepe3 TONIlY NUTaTeIbHON cpenbl. B mentpe
dbepMeHTepa MO ero BEPTUKAILHOW OCH HaXOJUTCS MeIlanka (OJHOSpyCHas, MHOTOSpYyCHas),
obOecrieunBaromas MaccooOMeH. Bo BHyTpeHHeM mpocTpaHcTBe ¢epMeHTepa HaxoIATCA
«OTOOWHUKHY, TMPEIOTBPAMIAIONINE BO3SHUKHOBCHHE «3aCTOWHBIX» (MEPTBBIX) 30H MpH padoTe
MEUIAJIKA. ODTUM OO0ECleunBaeTcsi PaBHOMEPHOCTb KOHIIEHTPAllMM pAacTBOPUMBIX BELIECTB U
KOJUIOMJIHBIX YacTHUIl B CPEJIE.

[TocTossHCTBO ~ ONTHMAaJBHOM /IS Tpolecca TeMIeparypsl B (epmeHTepe  O0OBIYHO
MOJJEP)KUBACTCS €r0 HapYXHOW «pyOallikoiy», uyepe3 KOTOPYIO MPOIyCKaeTcs BoAa C 3aJaHHOMN
TEeMIIEpaTypoil.

BaxxueillyM yciaoBHEeM YCIENIHOTO OCYILECTBICHHUS (epMEHTAlMu SBISIETCS COONIOICHUE
CTepWJIBHOCTU TIpoliecca. B peanbHBIX YCIOBHSIX JOOMTHCS CTEPHIIBHOCTH HENpPOCTO. DTOMY
MeENIalT OoJbIION 00beM (pepMeHTEpa M CIOKHOCTh COCTaBa CpeNbl, a Takke OOoNbIION 00BeM
IpONYyCKaeMOro  4epe3  Hero  BO3AyXa M CJIOXHOCTh  KOHCTPYKIUH  (pepMeHTepa.
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[Tonnamanne B KyJIbTYpPHYIO CpEAy M Pa3MHOXKEHHE B HEH pa3HbIX MHUKPOOPIaHHU3MOB BO BpeMs
(bepMeHTaK PUBOST K N3MEHEHUIO €€ cocTaBa, pH 1 peooruueckix CBOMCTB, YTO, B KOHEUHOM CHUETe,
BEJIET K CHIKCHMIO BBIXOJIa LIEJEBOrO MPOAYKTa. Takke B HEM MOTYT NPHUCYTCTBOBATh B BUAE IpUMeECEH
(umm  MUKpompuMeceil) HOBBIE COEIMHEHHs, OOpa30OBaBIIMECS B pPE3yIbTaTe >KU3HEAEATEILHOCTH
MOCTOPOHHEH MUKPODIIOPHI.

Hecrepunbable QepMmeHTaMu HEZONMYCTHMBL. BBHAy 3TOro mnepea NpPOBEACHHEM — KaXIOrO
(hepMEeHTAIMOHHOTO IHKJIa TPOBOJUTCS CTEPUITH3ALIUS:

* BCEX BHYTPEHHUX IMOBEPXHOCTEH pepMeHTepa U BXOISAUINX B HETO TPyOOIPOBOJIOB;

* MPOIyCKaeMoro uepe3 (epMeHTep Bo3ayxa (TaK Ha3bIBAEMOIO «TEXHOJIOTHYECKOTO BO3AYXa»,
M0JJaBaeMOT0 B (hepMEHTED TI0J] IABJIICHHEM );

* IUTATENBHBIX CPE.

Kak mpaBuio, dhepMeHTep 3aroiHsIeTcsl MATATENBHOW CPEeloi TOJBKO Ha JIBE TPETH CBOCH €MKOCTH.
Brocumsiii B (hepMeHTEp MOCEBHOW MaTepual JOJDKEH OBITh MPEACTABIEH YHCTOW KyNbTypoil OnooObekTa
(He 3apaXeHHOW APYTMMH MUKPOOPTaHU3MaMH).

Crnenyer uMeTh B BUAY, YTO IPU HAPYIIEHWH CTEPHIHLHOCTH B OAHOM MeCTE€ KOHTAMUHHUPYETCS BCA
cucTeMa, U CoAepKuMoe (epMeHTepa, MO >KaprOHHOMY BBIPAKECHUIO NMPOU3BOJICTBEHHUKOB, «CIMBAETCS B
Tpar, T.e. BeIOpacbiBaeTcs. CII0KHOCTh CUTYAIH 3aKII0YaeTCsl U B TOM, YTO U1l OOHAPYKEHUS 3apaKeHUs
BOJIBI, BO3/TyXa M KOMIIOHEHTOB MHUTATENBHBIX Cpell MUKPOOMOJIOTHYECKUM IyTeM HE0O0X0AnMo OT 24 4 1o
HECKOJIBKHX CYTOK, YTOObI CoAep:kaHue (YHCIIO0) MOCTOPOHHUX KIETOK B 1 MIJI yBETHYMIOCH A0 THICSYU —
BUAMMOTO B MUKPOOHOJIOTHYECKOM Ma3Ke X KOJIMUYECTBA.

IToaroToBka M cTepHIN3ANHS TEXHOJIOTHIECKOT0 BO3IyXa

OTa TOArOTOBHUTENbHAs omnepanus TpeOyeTcs uid 0OecHedeHHs IbIXaHUsl MHKPOOPTaHH3MOB —

01000BEKTOB, OOJTBIIMHCTBO KOTOPBIX SBISAETCS adspodamu. Vcronp30BaTh IS adpaliy KHCIOPOJ MOXKHO,
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HO SKOHOMHYECKH M IO TEXHHKE O€30MacHOCTH 3TO LenecooOpaszHo. [losTomy wncnomb3yeTcs BO3OYX,
KOTOPBIH MO/ JaBJICHHEM TOCTYIAaeT B (hepMEHTEp HENOCPEACTBEHHO C TEPPUTOPUU MPEIIPHUSITHS.

Kakoe ke KOIMYECTBO BO3AyXa HYXKHO JUIS OOecredeHHs OXHOH ()epMEHTAIMH B IPOMBIIUICHHOM
macmTabe? IIpuBenem Takoii mpumep: B pepmentep od0bemoMm 50 mM* exxuacHo mopaercst nopsaka 3000m?
CTEPIIIBHOTO BO3/1yXa, a BpeMs (hepMEeHTAnN N3MEPSIETCS CyTKaMu.

JJ1s O9MCTKY M CTEPHUITU3AIINH BO3yXa €T0 MHOTOKPAaTHO (puimbTpyroT (puc. 11).

Ha nepBoM 3Tane mpuroAHOro ist NpoMycKanus yepes pepMeHTep («TEXHOIOTHIECKOT0») BO3AyXa ero
OYHIIAIOT OT NBUTH B (GUIBTPE IPEIBAPUTENHHON OUYMCTKH, a 3aTeM MOAIOT MOCIIOBATEIHHO B KOMIIPECCOP
C CHCTEMOW XOJOAWIBHUKOB, (PUIABTP TpyOOil OYHMCTKM, CHCTEMY CTepHiIu3anuu (TOMOBHOU (QHIBTP,
(OUIBTPHI TOHKOW OYHMCTKH).

AN A NN & — NN > - ——

',
| & -
Du IPEeABE TENhb / IOA Wb <
| ABTP MPEeABAPUTEILHON Komrnpeccop >\< TOHMIABHMK
| foumMcTKM (TernJioco6MeHHUK)
|
|
| L
| Braarooraenurenb
|

lNonoBHoit huneTp

MU OUNBTP rpyboil OYMCTKH
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I
I = I
I DuUnbTp MHAHBUAYAILHOH |
— | OYUMCTKH, XapakKTepHbIH 51 Ka>KIoro |
| dhepmeHTEpa |
I 5 |
L AW . o ALY -]
Puc. 11. CxeMa O4YUCTKU TEXHOJIOIMYECKOTrO BO3ayXxa (crpejikaMM rnokKasaHo
HaripaBJi€eHHE [MTOTOKa BO3AyXa):
a 3a npegenamu exa dhbepMeHTalMmn: § — B Lexe (hepMeHTalMu

Takum 00pa3oM, BO3AYX IOJBEPraeTcsi He MEHEE YeM TPEXKPaTHOH (QMIBTPALMH U, KAK MUHUMYM, JBaX/Ibl
MPOITyCKaeTCs Yepe3 crepuinsyronine GuibTpbl. [Ipyu 3TOM, €Ciiu TONOBHOW (QUILTP ABJISCTCS OOLIUM JIJIs
BCEX aMIlapaToB B LIEXE MM BHE 1iexa (hepMEeHTalnH, TO KaX bl U3 GUIBTPOB TOHKOM OUUCTKU OTHOCUTCS K
KOHKPETHOMY armapary.

Ha cramun rpy0oit ouMCTKM (TOJOBHOW (WIBTP) WCHONB3YIOTCS BOJOKHHUCTHIE (MIBTPYIOIIUE
MaTepHajbl C BOJIOKHAMH THaMeTpoM ot 15 mo 50 MkM U3 cTekia u 0azanbTa ¥ IpyO0O3epHUCTHIE U TIOPUCTHIE
neperopoJiku: PPEeKTHBHOCTH OUUCTKH HA 3TOU cTajuu gocTuraet 98%.

Ha cramum TOHKOW OYMCTKH (MHAMBHAYyanbHbIe (UABTPHI) NPUMEHSIOTCS TOHKOBOJIOKHHCTHIE
Marepuaibl (KapToH U Oymara) ¢ BOJIOKHaMu jauamerpoM (0,5 MKM; 3epHHUCTBIC KECTKHE (UILTPYIOIIHE
NEPETOPOJIKA — KEepPaMUYECKHUEe M MeTalNIOKepaMHU4ecKue, U3 Pa3HbIX MOoIUMepoB. Mcmonb3yroTes aaxe
MeMOpaHHbIE PUIBTPHI.

[Tpu BBIOOpE GUIBTPYIOMIMX MAaTEPUATIOB YYHTHIBAIOT pazMep OakTepUalbHOH KIETKH (Hampumep, s
KOKKOBBIX ()OpM JHaMeTp BOJOKHA 1 MKM, a Ul IIMPOKO PAaCHpOCTPaHEHHOW OaKTepuu, KaK KHIIeyHas
najyioyka, - 2 MKM). EcTecTBEeHHO BO3HHMKAET BOIIPOC O 3aIUTE HAXOAAIIMXCs B (hepMeHTepe OMO0OBEKTOB —
OakTepuii, aKTHHOMHMIIETOB, I'pu0OOB OT (haroB. DTO TpyjAHAs 3ajada, KOTOpas pelIaeTcs IpPeXkae BCEro
noJy4eHueM (paroyCTOHYMBBIX IITAMMOB OMOOOBEKTA.

[TocrosiHHOE UCIIOJIL30BaHUE (QHIBTPOB, CTEPIIM3YIONIMX TEXHOJIOTHUYECKHH BO3/IYX, TPeOyeT TakkKe
NEPUOJNYECKON CTEPHIN3ALUH CaMUX (DHIIBTPOB, TaK KaK 3aJep KaHHble (PUIBTPOM MUKPOOPTaHU3MBI MOTYT
npyu ONaronpusATHBIX YCIOBUSAX pa3MHOXatbesa. Ciou  (UIBTpYIOIEro marepuia OyayT TNpH 3TOM
popacTaTh, MUKPOOPTaHU3M IOSABIAETCA Ha «YUCTOW CTOPOHE» (HMIBTPA M 3aT€M C IIOTOKOM BO3[yXa,
NPOXOIAIIEro uepe3 (GUIBTP, pacIpOCTPaHAETCS IO BO3AYXOBOAAM M BHYTPEHHEH MOBEPXHOCTH
dbepmeHnTepa.
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Crepunuzanusi GuUIBTPOB MOXKeT OBITH TpOBeAcHA 0OpabOTKON aHTHCENTHKAaMH, WOHU3UPYIOIIUM
oOiydeHneM W, HakoHel, ropsuuMm mnapom. Ilociemnuii Meton Haubojee HaZeKeH M dKoHOMUYeH. Ilpum
BBIOOpE pEeKUMa CTEPHIIN3ALMH, C OAHOM CTOPOHBI, 003aTENbHO YHUITOXXUTh BCE MUKPOOHBIE KJIETKU U BCE
CIIOpPBI, a C APYrol CTOPOHBI, JKEJIATEIbHO COXPaHUTh CBOMCTBA (DUIBTPYIOIIEro Marepuana ¢ TeM, YTOOBI
MPOUIUTE CPOK CcIyx)O0b!I prnbTpoB. Temmneparypa mpu oopadorke mapom 120-125 °C, Bpems obpadbotku 20-
30 muH.

I'epMeTH3anus U cTepUIH3anus 000py10BaHUS

AcenTuyeckue YyCIOBHS IIPOU3BOACTBA TPEOYIOT CTEpWIM3ALMM IIepell HadajioM Ipolecca Bcei
anmaparypsl (M3HYTpH) M BCEX MaTEepPHaJbHBIX MOTOKOB. DTOro, OJHAKO, HemocTaTOYHO. CTEpUIBHOCTH
JOJDKHA OBITH COXpaHEHa B TEUEHUE BCEro pabouero nukiaa. VHBIMU CIOBaMH, TEXHOJOTHUYECKHHA IPOLIECC
JODKeH OBITh 3alUIICH OT KOHTAMHHALMM 32 CUeT O0eCIedYeHUs TePMETHYHOCTH BCEX COCIMHEHUH B
ammapartype.

B wMonTaxHO# cxeme mr000ro (QepMeHTepa HMeEeTcs HECKOJBKO JECSTKOB Pa3HOro  poja
repMETU3UPYIOINX 31eMeHTOB. Hambonee pacmpocTpaHeHHble W3 HUX — (pIaHIeBble COCTUHEHUS U
3aropHas apMaTypa ysA3BHMBI B OTHOIIEHUH F€PMETHYHOCTH IIPH MOHTaXKe ¢ 00BS3KOH (hepmeHTepa.

B cucremax, paboTaommMx B acENTHYECKUX YCIOBHSX, AOJDKHA ObITh 00ecreueHa BO3MOXKHOCTh
CTEpUIIN3AIMH BCEX TOUYCK BHYTPEHHUX 00BEKTOB alllapaToB ¥ KOMMyHHKaui. [Jist 3Toro mepes 3arpy3Kou
(depMeHTEpPOB uepe3 HHUX MPOIYCKAOT HACHIEHHBIA BOASHOM map mon naBieHueM. OJHAKO 31ech
CYHIECTBYIOT CBOU CIIOKHOCTH. DTO KacaeTcsl, HalpuMep, OTKPHITHIX TPYOHBIX OKOHYaHUH — y4acTKOB TPyO,
OJTHMM KOHIIOM COCJMHEHHBIX ITOJIOCTHIO (pepMeHTepa, a IpyruM colpHuKacaromuxcs ¢ armochepoit. K aum
OTHOCSTCSI y3€JI OTBOJa OTPadOTaHHOTO, T.€. MPOIIEAIIEro Yepe3 pepMeHTep, BO3ayXa 1 Y36l 0TOOpa mpo0.

[ToBbIIeHHOE JaBlICHHE B OTKPHITOM TPYOHOM OKOHYAHHH CO3JaTh HEBO3MOXKHO, CIIEIOBATENBHO, M
temreparypa tam Oyner He Beime 100°C. M3-3a 3TOro mpuxXoguTcs YBEIWYHMBATH NPOAOIDKUTEIBHOCTH
00paboTku. OOBIYHO B TpyOe AENaroT BBIPE3KY, U BO BpeMs padOoThl ap HENPEPHIBHO MOJAECTCS B OTKPHITOE
TpyOHOE OKOHuYaHME. B ciryuae Tak Ha3bIBAEMBIX «TYMHKOBBIX MOJIOCTEH» TPYIHO 00ECIIEYUTh BHITECHEHUE
BO3/yXa U HUPKYJALHIO napa. OOBIYHO B TPYOOIIPOBOJ BPE3aOT [1BA BEHTHIISI, MEXKILY KOTOPBIMU — MOJBOJ
napa u 0TBOJ 00pa3yrolierocsi KOHeHcara.

IIpompbliieHHbIE pepMeHTEPBI OOJIBIIOr0 00BEMa CTEPUIIM3YIOT B TeueHue aca rpu 125-130 °C.

Crepu/iuzauusi NUTATEJbHBIX Cpe

Hcnone3yemple B TPOMBIIUIEHHOCTH —cpenbl  (Kak TMpaBWIO, JKHJIKHE KOMIUIEKCHBIC, pPexe
CHUHTETHYECKHE) CTEPUIIN3YIOTCS TEIJIOBBIM METOIOM (HACBILICHHBIM IaPOM).

Y CcTONYMBOCT MUKPOOPTAaHU3MOB K TEIJIOBOMY BO3JICHCTBHIO OTpe/ensieTcs MHOTUMU (akTopamu, B
YaCTHOCTH BHJIOBOH MPHHAIICKHOCTHI0 MHKPOOPTaHU3Ma. YUUTHIBAETCS, UTO CIIOPHI TOpa3a0 YCTOWYMBEE K
HarpeBaHUIO, YeM HeraTuBHble KieTkH. Ha 3(hekTMBHOCTH TEmIoBOM CTEpHIM3aLUHU BIMAET KOJIUYECTBO
KJIETOK B CpeJie: YeM UX MEHBIIIe, TEeM JIerue JOCTUTAeTCs CTepHIn3yIouid d3¢dext. 13 atoro cnemyer, 4ro
nepes CTepuiIn3anueil He00X0AMMO MOHMKATh KOJIMYECTBO MUKPOOHBIX KJIETOK B Cpee.

Onpenensroniee 3HAYeHWE TP TEIUIOBOW CTEpWIM3AMA HMEIOT TeMIeparypa W Bpems ee
nojyiepkanus. UeM BhIlIe TeMIepaTypa, TeM OBICTpee JOCTHTAeTCsl CTEPWIIN3YIOIUi d3QdekTt. s oneHku
3¢ PEeKTUBHOCTH TIpoliecca CTEPUIN3AlUN UCHONB3YIOT (u3nveckue (10 TeMmreparype U AaBICHUIO Mapa),
XUMHYecKHe (10 TeMIeparype IJaBlIeHHsS WM U3MEHEHUIO 1BeTa), MUKpoOroIornieckue (¢ BEICEBOM Ha
CTaH/IapTHBIE Cpelibl), OMOMHIMKAaTOpHBIE (¢ ucnonk3oBanueM Bacillusstearothermophilus) metoer.

[lpu TemymoBo#l crepunM3alMi MMOMHMO THOETH KOHTAMUHHPYIONIMX MHKPOOPTaHU3MOB MOTYT
paspymarbcsi TepMOJIAOUIIbHBIC BEIIECTBAa CpEJbl: BUTAMUHBI (DEPMEHTHI, HEKOTOpPBbIE aMUHOKUCIOTHL. C
STHM SIBIIEHHEM, YXYAIIAIOIIMM KauecTBO IHUTATEIbHBIX Cpexa, OOpIOTCs, MOBBILAS TEMIEpaTypy H
YMEHBIIIAsl BpEMs CTEPUIU3ALIUH.

TemnoBasi crepwinM3alus KUIKOCTEH BBINONHSAETCA JABYMsI CHOCOOAMH: TIEPUOAMYECKHM U
HenmpepeiBHBIM. [Ipyu  mepuoamyeckoM crmoco0e CTepuin3alusi MPOUCXOIUT B caMoM (epMmeHTepe.
OIHOBPEMEHHO HArpeBaeTcsl BeCh O0BEM JKHIKOCTH (CpeIbl) IO TEMIIepaTyphl CTEPHIIM3AITUH, KOTOpas
BBIJICP)KUBACTCSI ONpPEAETICHHOE BpeMs, IMOCIE Yero MOHMXKAETCS A0 3aJaHHOH. DTOT cmocod MpocT |



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTyCTiK KasakcTaH MmeavunHa akagemusicol» AK AO «HOxHo-KasaxcTaHCKass MEAVUMHCKas akaaeMusi»
Kadenpa «Texnonoruu papmMareBTHIECKOTO MPOU3BOJICTBAY 044/48-11
®dapmaneBTHUYSCKAs OMOTESXHOJIOTHS» lerp.m3ldd

IMPUMCHSCTCA B ClIy4ac HEOOJBIITHX arfrapaTtoB. Ero HCOOCTAaTKH: 3HAYUTECIIbHBIMN TpaAuCHT TCMIICPATYPLI 110
o0beMy M «HemocTepunu3anus» B Tynukax. [Ipu HempepbiBHOM cmocobe (Oosiee TpPOrpecCHBHOM H
HpOI/ISBO,HI/ITeJ'II)HOM) CTepuIn3anus OCymECTBIACTCA B CIICHUAJIBHBIX YCTaHOBKAX.

B pesynprate TemmepaTypy MoxkHO yBenuuuTh a0 130-150 °C; mpu 3TOM BpeMsi CTEpUIU3ALUU
yMeHbImaeTcs 10 3-10 MUH, 4TO MOJO0KUTEIIBHO CKa3bIBAETCS HA KAYECTBE CPEIIbL.

HC,Z[OCTaTI(OM B JaHHOM cCJiy4dac ABJISICTCS YBEJIMYCHUE IPOTAKECHHOCTH TPY60HpOBOI[OB, YTO IIOBBIIIACT
BCPOATHOCTDH BTOpH‘IHOfI KOHTaMHWHalluu.

Jna cmepunuzayuu 6uopeaxmopoe NpUMEHSIIOT Nap MoJ AaBieHueM. BHyTpu 6uopeakropa He
JIOKHO OBITh «MEPTBBIX 30H», HEJOCTYNHBIX JAJS Mapa BO BpeMs crepwiusanuu. Crepuiauzanuu
IOJJIEKAT BCE KJIAMAHbI, TaTYUKH, BXOJHBIC U BBIXOJHbBIE OTBEPCTHSL.

CrepusbHOCTh O0ECIIEUMBACTCS M TEePMETH3ALMEH OHOTEeXHOJOTHYECKOro O0O0pYIOBaHUS,
paboTaroliero B acentudyeckux ycioBuax. CrepuibHasgs nepefada XUAKOCTH OCYLIECTBIISETCS
gyepe3 INTYHEphl TapoBOrO 3aTBOpa. TexHoJormueckas oOBsi3ka OHOpeakTopa HCKII0YaeT
KOHTAMUHAIMIO  KYJbTYpPAJIbHOW JKMJIKOCTH TIIOCTOPOHHEW MHKpPOQIOPOH ¥  BO3MOKHOCTH
IOMOJIaHUsT ~ NPOAYKTOB  OMOCMHTE3a B OKpyxkaromyto  cpeny. OCHOBHbIE — areHTshl,
KOHTAMUHUPYIOIIUE KIETOYHbIE KYJIbTypbl — OakTepuu, JpOXiKH, TIpuObI, MpOoCTeHIIMe,
MUKOILIa3Mbl, BUPYChl. ICTOUHHKM KOHTaMMHAIMK — BO3]lyX, MbUIb, IUTATEIbHbIE CPeibl, paboune
pacTBOpBl, 000pyJ0BaHUE, pabOUUil IepcoHal.

OuncTka BO3AyXa OT MHUKPOOPIaHHM3MOB M a’3pO30JIbHBIX YaCTHUI[ OCYLIECTBISIETCS 4epe3
GWIBTPEl TpeaBapUTENbHON OYHMCTKH ( KOMOWHMpPOBAHHBIE TJyOMHHBIE (QHIBTPBI — Oymara,
KapTOH, TKAaHEBbIE MaTepHalibl), KOTOpPbIE YCTAHABIMBAIOT Ha BCACHIBAIOLIECH JIMHUM TEpe]
KOMIIPECCOPOM (BO3yX OYMINAETCS OT YacTUI[ pa3MepoMm Oosiee SMKM) M (QUIBTPHI TOHKOMN
ounctku ( Tkanp ®II, ynamsromas uyactuubsl pasmepoM a0 0,3 MKM, MeTaJUIOKEpaMUYECKHE U
MeMOpaHHbIE (QUITBTPHI).

Memannokepamuueckue uabmpsl uU320MO6aeHb! W3 KATUOPOBAHHBIX METATMUYECKUX
HOPOUIKOB (OpOH3BI, HUKEIs, HEPKABEIOLIEH CTaliM, TUTaHA) CIIOCOOAMU CHEKaHMs, MPECCOBAHNUS,
IIPOKAaThI; pazmep omp BapbupyeT oT 2 10 100 mxM. MeTannokepamudeckue GUIATPbI CTEPUITU3YIOT
npu temneparype 150 C 50 mMuH. OHHM CTOHMKM K JEWUCTBUIO CHJIBHBIX KHCJOT, LIEJIOYEH,
OKHCIIMTENEHN, CHUPTOB, MOTYT UCMOJIb30BATHCS IpU Temmneparype ot -250 C 1o +200 C.

[Ipeumy1iecTBO METAUIOKEPAaMUUECKUX (UIBTPYIOIIMX 3JEMEHTOB — IMPOCTOTA pereHeparum,
6onb1I0l cpok paboThl (5-10 neT). B oTnuune OT BOJTOKHUCTHBIX, HETKAaHHBIX U (PTOPOMIACTOBBIX
(GWIBTOPOB, 3EPHHUCTHIC METAUIOKEPAMUYECKHE MaTepHalbl UMEIT HEU3MEHHYIO CTPYKTYpY,
XUMHUYECKH MHEPTHBI, MOJJAIOTCS JIIOOBIM METOAAaM CTEpPHIIM3ALUHU, OTJIUYAIOTCS BBICOKOU
MEXOHUYECKON TOYHOCTHIO, POCTHI B U3TOTOBJICHUH.

MemOpaHHbIe (UIBTPBI MATPOHHOT'O M KACCETHOTO THUIIA HECMOTpPS HAa MEHEe 3HAYUTETbHBIN
cpok cayx0bI (1 Toma) obmamaroT BBICOKOHW 3(()EKTUBHOCTHIO, OBICTPON CHEMHOCTHIO, HAJIC)KHEI B
pabote. OTMedeHa CIIOCOOHOCTH PAIOM (QUIBTPYIOIMIMX MAaTEPUATIOB, 3aPSKEHHBIX OTPHUIIATEIIBHO,
3aJIep)KUBaTh JKUBbIE KIETKH, OaKTEepUM, BUPYCHI, SPUTPOLMTHI, JUMGOLUTH U TPOMOOIUTHI.
Yactuipl, pasMep KOTOPBIX MEHbBIIE BEIMYMHBI MOp (UIBTPYIIEro MaTepuaia, OCTalOTCsS Ha
bmibTpe, ecau g3eTa-MoTeHIHaN (MEKTPUUECKUI MOTEHIMAal) YacTUI[ MU CTEHOK Mop (uibTpa
UMEET IPOTHBOIOJIOKHBIE 3apsbl. DTO SBJICHHUE HaOIIONAeTCs MPH HCHOJIb30BAHUU B KAaueCTBE
GWIBTPYIOMIKX 3JIEMEHTOB MEMOpPaH C COOTBETCTBYIOIIMMHU 3JIEKTPOCTATUYECKHMMHU CBOMCTBAMHU.
Bribop ¢unbTpyromero marepuana 3aBUCHT OT O0beKTa (WIBTpalMU M J3eTa-TOTCHIHANA
CYCIIEHUPOBAaHHBIX YaCTHULL.
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OtpaboTaHHBII BO3MAYyX, OTBOJWUMBIM M3 JIAOOPATOPHBIX M IPOU3BOJCTBEHBIX MOMEIICHUH,
KOHTPOJIMPYETCS HA YUCTOTY (OTCYTCTBUE MUKPOOPTaHU3MOB).

Jns ~ oOcnyXuBaHUS ~ yCTAHOBOK  T[JIIYOMHHOTO  KYJIbTHUPUBUPOBAHUS  MPUMEHSIOT
ABMOMAMUZUPOBAHHYIO MOOYIbHYIO CUCHEM), BKITIOUAIOIIYIO:

- OYMCTKA W CTEpWIM3alUsl BO3JyXa WU Iapa C HUCIOJIb30BAHUEM METAUIOKEPAMHYECKUX U
TUTAHOBBIX (PUIBTPYIOLIUX JIEMEHTOB;

- MOy TEXHOJIOTHYECKOM 00BSI3KH, coJiepKaliue ABTOHOMHYIO CUCTEMY
TEPMOCTATHUPOBAHUS, 3aMOPHYIO U PETYIHPYIOUIYI0 apMaTypy, UHIMBUIYyaIbHbIE BXOJHbBIE
(GWIBTPBI, AIEKTPOTHEBMOOOPA30BaTENIN M JPYTUe PEryIUpPYIOIINE YCTPOICTBA;

- OJIOK aBTOMaTHYECKOIr0 KOHTPOJIS U YIPABJICHUSA, COJACPKAIIUNA MPOrpaMMHOE YCTPOMCTBO,
[IpeoOpa3oBaTev CHUTHAJIOB OT H3MEPUTENBHBIX 3JEKTPOJOB, TIa30aHAIN3ATOPbl IS
n3mepenus O, CO, eH, remneparypst pCO, pO;

- cucTeMbl NU(POBOI U JUArPAMMHON MHIMKAIIUN TEKYIIUX TAPAMETPOB KYJIbTHUBHPOBAHHSI.

VYceraHoBka TiyOMHHOTO KYJTUBHPOBAHMS CHAOKEHBI OJIOKAMH JTUCTAHIIMOHHOTO W3MEPECHHS

JlaBJIeHUs] B OMOpeakTope W ero pyoaiike, 0J0KaMU JUCTAHLIMOHHOIO KOHTPOJS MHTEHCUBHOCTU
a’pallii BO3JyXOM WJIM ra3oBOH CMEChIO (KHCIIOpOJa M a30Ta, KMCIOPOAa M YIJIEKHUCIIOro rasa,
BO3/yXa U YIJIEKHCIIOBO Ia3a, a30Ta M YIJIEKHUCIIOro rasa).

brok aBTomMaTWyeckoro ymnpaBiI€HUs II03BOJISIET KOHTPOJMPOBAaTh M IOJJIEPKUBAaTh Ha
3aJJaHHOM YPOBHE IPOrPaMMHYIO CTEPHIIM3AIMI0 OMOPEAKTOpa U apMaTyphl, CKOPOCTh BpAILCHHS
MEIIAIKAHA JAUCTAHIMOHHBIM KOHTPOJb OTKPBITUS MJIM 3aKPBITUS BEHTHIICH W PETyIUPYIOIIHAX
KJIAIIOHOB.

Psan crpan cremumanm3upyercs Ha BBITYCKE IIHPOKOTO acCOPTUMEHTa OOOPYIAOBaHUS s
KyJbTUBUpPOBaHUA pasnuuHoronasHadenus (pupma NBS — CIHIA; ITommdepm, onorek — IlIBenns;
Mapy6umn — Anonus; LH — ®epmenreitin — Benukobpuranus; bpayn — I'epmanus; BUOP-0,1,
BUOP-0,2 — Poccusi, HHCTUTYT OHMOJIOTHUYECKOT0 PUOOPUTEHUS C ONbITOM 3aBoJj0B AH P®D).

IV. HitrocTpaTHBHBIN MaTepHaJI: IPUIIAraeTcs

V. Jluteparypa:

OCHOBHa:

105.EropoBa T.A., KityroBa C.M., Kusyxuna E.A. OcHoBbl OmorexHonormu. — M.: M3a. meHTp
«Axagemus», - 2008. — 208 c.

106.EprymenkoB A.H., ®omuueB 10.K. Benenne B 6mnorexnonoruto: Kype nekuuii. — Munck.: BI'Y,
2002. - 105 c.

107.Cazpixkna 10.0., OpexoB C.H., YakaneBa W.N. buorexnomorusi: YuebHnoe nocodue. — M.: U3pm.
Llentp «Axagemus». — 2006. — 256 c.

108.0Opexor C.H. ®apmaneBTrdeckas OHOTEXHOJIOTH. PyKOBOICTBO K MPAKTHYECKUM 3aHATHSIM. —
YuebHoe nocobue. — [lox pexn. akax. PAMH B.A. BrikoBa, mpo¢. A.B Katinunckoro. — M.
I'SOTAP-Menna 2009. — 384 c.

109.EnunoB H.I1. Xumnyeckas Mukpoouonorus. - YueoHuk. - M.: Beiciras mkona. - 1989, 448 ¢

110.Bopo6reBa JI.W. TlpomblimieHHass MUKpoOHOIoTus. - YuebHoe mocodme. - M.: M3n-Bo MI'Y. -
1989, 294 c.

111.buotexnonorus. [Ipunnunel u npumenenue. Ilep. ¢ anrn. / Ilox pen. U. Xurrunca, /1. becra, [Ix.
JIxoHca. - M.: Mup. - 1988, 480 c.

112.Yyemor B.W., 3aiines A.W., llle6anoBa C.I'. [IpombInmieHHas TeXHOJIOTHs JieKapcTB. Tom 2.
Xapbkos, 2002.

113.buorexnonorus MukpooHoro cuaTe3a (ITox pen. bekepa M.E.) — Pura — 1980.

114.buotexnonorus. (OTB. penakrop A.A. baes). - M.: Hayka. - 1984, 310 c.

115.1Tept C. k. OCHOBBI KYJIbTHUBUPOBAHUS MUKPOOPTaHU3MOB. M., - 1979 r.

116.ITpombinutennas mukpoouonorus (ITox pea. Eroposa H.C.) — M., 1989 .
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117.TIponeccel u amnmapatsl xumuueckon TexHonoru (ITox pen. I1.I. Pomankosa). — JI. — 1981.

49.

50.
51.
52.
53.

54.

JAOTOJIHUTEIbHAS

bepezos T.T. , KopoBkuna b.®. — buonorunueckas xumusa (ITox pen. U.M. HMBanosoii) — M.,
Menuuuna — 1981 r.

Huxwntin I'.A. — Buoxumudeckue OCHOBBI MUKPOOHOJIOTHUECKHUX MPpon3BoACTB — Kues, 1981.
bputton I'. — buoxumust npupoausix nurmeHToB. M., Mup — 1986 .

ITonora T.B. — Pa3zButue 6uorexnonorun B CCCP — M., Hayka - 1988 r.

[TonynsironHble acniekTsl OrnorexHonoruu — [leuypkun H.C., Bpunskos A.B., Mapkenkosa T.B. —
HoBocubupck: - Hayka — 1990 r.

Cneuunanbuble KxypHanbl: «buotexnonorusi», «®Papmauus Kazaxcrana», «®DapMmarieBTu4ecKui
OIOJUICTCHBY U JP.

VI. KonTpoJsbHble BONPOCHI (00paTHAsl CBSA3b):

HazoBute ocHOBHBIE TpeOOBaHUs JT1000H hepMEHTAIIMN B OMOTEXHOJIOTHYECKOM TIPOU3BOICTBE?
Kak obecrieynBaeTcs repMeTH3aIuUs U CTEPHIN3ALMS 000PY0BaHMS?

Kak obGecrieunBaeTcsi CTeprIIM3aius OMOPEaKTOPOB?

Kax mpoucxoaut MeTo ] CTepUIN3aliii MUTaTeIbHBIX Cpe/?

Jlekuus Ne 16-17

I. Tema: @epMeHTAIIMOHHOE obopynoBanue. buopeakTtopbl  (MHOKYISTODSI,
depmeHTaTOPHl W Jp.) M OOIIME MPHUHLMIBI  allapaTypHOro  OQOpMIICHHUS IIPOLIECCOB
KyJBbTUBHUPOBAHNUS OHOOOBEKTOB.

CrniocoOsl oOecrieueHus  a3paluu U TepeMelIMBaHus MpU  KYJIbTUBUPOBAHUU
npoayuenTos. [IpoBenenue (epMeHTallMOHHOTO Mpoliecca sl MPOAYLIEHTOB-aHa pPOOOB.

II. Heas: O3HAKOMUTH CTYAEHTOB C (PEpMEHTAIMOHHBIM OOOpYIOBAaHUEM, BHAAMU
0MOpPEaKTOPOB, OOIIMMU NMPUHLIKUIIAMH AlNapaTypHOro oQpOpPMIICHHS MPOLECCOB KyJIbTUBUPOBAHMS
01O00OBEKTOB.

III. Te3ucel Jekuuu:

Bricokass mpou3BOIUTENBHOCTh OMOTEXHOJIOTMUYECKHUX CHOCOOOB MPOM3BOJCTBA IIEJEBBIX
IPOAYKTOB C 3a/laHHBIMU CBOHCTBaMH 00YCJIOBJIEHA CIIOCOOHOCTHIO MUKPOOPTraHU3MOB, KYJIbTYPbI
TKaHEeW WM KJIETOK K MHTEHCUBHOMY Pa3MHOKEHHIO, T.€. ObICTPOMY HapalluBaHUIO Ouomaccsl. B
pesyibTaTre 3TOro MPOUCXOMUT  HAKOIJIEHHWE IeJeBbIX MPOJAYKTOB B OHOMacce WIH B
KYJIbTYPaJIbHOU KUIAKOCTH.

ITo criocoOy nmpoBeaeHus TIAYOMHHOE KYJIbTUBUPOBAHHUE PA3IUYAIOT:

e B neproandeckom pexuMe.

e HenpepbIBHO B IPOTOYHOM PEXKUME.
['myOuHHOE KyNIbTUBUpPOBaHHE MPOBOAST B ammapaTax, Ha3bIBa€MbIX (EepMEHTATOpaMu WU
bepmeHTEpaMHU.

DepMeHTEPDI, UCTIONIb3YEMbIE B IIEPUOIUYECKOM PEXKHUME, ACNATCS Ha:

e bapOoTaxHble;

e DpnudTHBIE (aHTI. — air — BO31Yy, lift - mogHuMaTs).

e bapbotaxHo-3pnudreie;

e C MEXaHNYECKHUM NEPEMEILINBAHNEM;

e bapOoTa)kHbIe ¢ MUPKYIALUOHHBIM ITEPEMEIINBAHUEM;

o C 2)KEKIMOHHOW CUCTEMOU U .

IIpu mnpoBeneHMM TNIyOMHHOIO KYJIBTUBUPOBAHMS HENPEPBIBHO B IMPOTOYHOM DPEXHUME
UCTIOJIb3yeMble )epMEHTEPHI MO MPUHIIUITY JCHCTBUS ACTATCA Ha!

a) XemocCTarhl; 06) TypOumocTtatsl.
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Jis Kaxaoro OMOTEXHOJIOTMYECKOIo Ipoliecca J0JDKHA ObITh pa3padoTaHa MOAXOIAIIAS
cXeMa, a caM IpOoLEeCcC JOKEH MOCTOSHHO HabmonaThest ul080 u TmATeTbHO KOHTPOIMPOBATHCS.
Jliis GOJIBIIMHCTBA NMPAKTHYECKUX OMOTEXHOIOTMYECKUX MPOLECCOB TAKMMU CUCTEMAMU SIBIISIOTCS
(depMEHTOpPBI WU OUOPEaKTOPHI, KOTOphIE 00ECIEeYHBAIOT HEOOXOAMMEBIE (DU3UYECKHE YCIOBUS,
CHOCOOCTBYIOLIME HaWIy4llIeMy B3aUMOJEHCTBHMIO KaTalM3aTopa cO CPelod M IOCTABISEMbIM
MaTtepuaioM. buopeakToppl BapbUpPYIOT OT IMPOCTBIX COCYIOB O BECbMa CJIOXHBIX CHUCTEM C
Pa3INYHBIM YPOBHEM KOMIIBIOTEPHOI'O OCHAILEHUS.

BuopeakTopsl HW3roTaBIMBAIOTCS B JBYX BapHaHTax WiIM Tunax. llepBeiid Tun uis
HECTEPUJIbHBIX CHUCTEM, KOrja HeT aOCOJIIOTHOH HEOOXOIUMOCTH OIepUpOBaTh C UYUCTHIMU
KyJbTypaMH MHKPOOPTaHU3MOB (Hampumep, (epMeHTalus NpH IHUBOBAPEHHH, IMPOU3BOICTBO
NEKapCKUX IPOXIKEH U T. I.).

BuopeakTopsl BTOpOro THIAa MpeJHA3HAYCHBI MJISi ACENTUYECKHX MPOIECCOB, OOBIYHO
UCMOJb3yeMbIX B HPOU3BOJACTBE TAaKUX COCIMHEHUH KaK, AHTUOMOTUKM, aMUHOKHCIOTHI,
HOJIMCaxapuabl M OJHOKJIETOYHBIM OakTepualbHBIA Oemok. B peakropax Takoro THIa Bce
IOCTOPOHHUE MHUKPOOPIaHU3Mbl JOJDKHBI OBITh HMCKJIIOYEHBI, YTO, €CTECTBEHHO, CBA3aHO CO
3HAUUTENbHBIMU  CJIOXHOCTSMU TNPU  HUX  KOHCTPYMPOBAaHMM U  pa3pabOTKE  CcaMmoro
OMOTEXHOJIOIMYECKOI0 Ipoliecca.

OcHoBHOe TpeOoBaHME K OWOpeakTopaM JOOOTO THIA CBOJUTCA K OOCCIICUCHUIO
ONTUMAJIBHBIX YCIOBUH POCTa MPOAYLIEHTA MM HAKOIUICHHIO CHHTE3UPYEMOro UM MpoayKTa. s
JOCTIDKEHUSI YKa3aHHBIX IeJiel HEeoOXOAMMO pa3padarbiBaTh TEXHOJIOTHIO, TPHU3BAHHYIO
ONTUMHU3UPOBATh IPOLECC, & MMEHHO: MCIIOJb30BaTh MOAXOJAIIMNA HMCTOYHMK SHEPruu, HabOp
IIUTATENIbHBIX BEIIECTB JIOJDKEH COOTBETCTBOBATH IUTATEJIbHBIM MOTPEOHOCTSIM OpraHu3Ma-
HPOAYLIEHTa, U3 POCTOBOM Cpeabl JOJKHBI OBITh YyHaleHbl COCAMHEHUS, WHIMOMPYIOLIUE ero
KU3HENCATENIbHOCTb, JOJKHA OBITh MOAOOpaHa COOTBETCTBYIOIIAs IMOCEBHAs /103a W, HAKOHEIl,
o0ecrieyeHbl Bce OCTallbHble TpeOyeMble (DU3MKO-XUMHUYECKHE YCIOBHS. OJKOHOMUYECKU
peHTabenbHbBIE TMPOLIECCHI B CBOEM OCHOBE BeChbMa CXOIHBI, HE3aBHUCHUMO OT H30paHHOTro
IPOYLIEHTA, UCIOIB3YEMOM Cpe/bl M 00pa3yeMoro MpoayKra.

['maBHas 3agaya — TMOJY4YEHHE MAaKCUMAJIbHOIO KOJIMYECTBA KJIIETOK € OJMHAKOBBIMU
CBOWMCTBaMHM MpH MX BblpamuBaHuu ul074 B ompenesleHHBIX THIATEIbHO KOHTPOIMPYEMBIX
ycnoBusix. MakTUYECKH OJUH U TOT K€ OMOPEaKTOp (JIHILb ¢ HEOONBIIMMU U3MEHEHUSIMHI) MOXKET
ObITh MCHOJB30BaH I MPOM3BOJACTBA (DEPMEHTOB, AaHTHUOMOTHKOB, OPraHUYECKHUX KHCIOT WU
OJITHOKJIETOYHOTO O€JIKa.

Jpyrum = CYIIECTBEHHBIM Ppa3IMYUEM MEXAY OMOTEXHOJIOIMYECKUMH W XUMHUYECKHMHU
IIPOLIECCaMH SIBIISIETCSA HEOOXOIMMOCTh CO3/JaHUs a3POOHBIX WJIM aHAPOOHBIX YCIOBUH, TPEOYEMBIX
JUIs KYJIbTUBUPOBAHMS COOTBETCTBYIOIIErO opraHuszMa. [loaToMy B OINpeleNeHHBIX ciydasx
HEO0OXOMMO TI0/1aBaTh KUCIOPOJ U YAIATH 0Opasyromuecs ra3000pa3Hble MPOIyKTHI HHOTO POJa,
B IIEPBYIO ouepeb AByokuch yriaepozaa (CO2).

CucreMbl ajpaluM 3a4acTyi0 OBbIBAlOT OYEHb CIOKHOM KOHCTPYKIIMM, TOCKOJBKY OHH
JIOJDKHBI 00ecneuuTh OanaHc Mexay pacxoaoM Oz U ero MOCTYIJICHHEM B HYXXHBIX KOJIWYECTBaX,
YUUTBIBask TOT (aKT, YTO TOTPEOHOCTh B KHUCIOpPOJAE HE OJMHAKOBA HA PA3IMYHBIX CTaAMSIX
KYJIbTUBUPOBAHHUS.

KpaiiHe BaxHBIM sIBiIsIeTCsI 0OecrieYeHre TOJDKHOTO YPOBHS TelJioo0MeHa B OHOpeakTopax,
MOCKOJIbKY JKU3HEESTEIbHOCTh U META00IMYECKasi aKTUBHOCTh OOBEKTOB 3aBUCUT B 3HAUUTEIHHON
CTeleHH OT KoJjeOaHui Temnepatrypsl. [lognep:kanue TeMmepaTrypbl B ONpPEIEICHHOM Y3KOM
JMana3oHe JUKTYeTCS:

1) pe3KuM CHIDKEHHUEM aKTUBHOCTH ()EPMEHTOB 110 Mepe MaJACHUs TEMIIEPAaTyphl U

2) HeoOpaTUMOI MHAKTUBALIMEH (JIEHATYpaIeil) MaKpOMOJIEKY (B TIEPBYIO ouepeh OEIKOB)
IIPY €€ MOBBIIICHUH 10 KPUTHUECKUX 3HAYECHUH.

TemrepaTypHblii ONTUMYM y KaXIOrO OpTraHM3Ma JIEKUT B ONpPEICNICHHBIX Ipeeax.
BonbnMHCTBO GMOTEXHOJOTMUECKUX MPOLECCOB OCYLIECTBISETCA B ME30(PHMIbHBIX yciaoBuax (30—
50 0C). C onHOHN CTOPOHBI, 3TO HUMEET IPEUMYIIECTBO, IIOTOMY YTO JIMIIL B PEAKHUX CIydasx
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MPUXOJUTCS OOECIeunBaTh IOBBIIICHHBIN MOAOrPeB peakTopoB. OmHAKO, C JOPYroil CTOPOHBI,
BO3HHUKAET MpobiiemMa ynaleHusi U30bBITOYHOTO TEIUIa, BBIACISAIOMIErOCs MPH MHTEHCHBHOM POCTE
KYJIbTUBHPYEMBIX KJIETOK, [I03TOMY OHOpEaKTOp MOJIKEH ObITh OCHalleH 3(PPEeKTUBHON crcTeMOil
oxmaxaeHus. Eie oqHo# cepbe3Hoii mpobaeMoil Ipy KyJIbTUBUPOBAHUH B OMOpEaKTopax sBIseTCs
NMeHoo0pa3oBaHue, CBSI3aHHOE C HEOOXOJUMOCTHIO a’dpPUPOBAHUS COICPKUMOTO, B KOTOPOM
MOCTOSIHHO MPUCYTCTBYIOT MOBEPXHOCTHO-akTHBHBIE BemecTBa (IIAB) mpoaykTel pacnaga KUpOB
(MbITa) M OENKM (COCTaBHBIE KOMIIOHEHTBI CyOCTpaTra HalpuMmep, OCJIKH COCBOW WM KYKYpY3HOM
MyKd U T. 1.). OOpa3yromuiicss ClIoW MeHbI OISATh XKE, C OJHOM CTOPOHBI, CIIOCOOCTBYET POCTY
a’pOOHBIX MUKPOOPTIaHU3MOB, a C IPYroi — COKpallaeT MoJe3HbIi 00beM peakTopa U CrocoOCTBYET
3apakeHUIO KYJIbTYPhl IOCTOPOHHEH MHUKpPOQIOpoil. DTO 3aCTaBIseT UHTEHCUBHO pa3padaThiBaTh
3¢ exTUBHBIE CUCTEMBI IICHOTAIlICHUS.

CreruduueckuM  3JEMEHTOM  OHWopeakTopa  SIBIIIETCS  CHUCTeMa,  OOECIIeYHBAOIIAs
CTepPUJILHOCTH Tporecca. CTepuiH3anus OCYIECTBISICTCS Ha pa3HBIX dTamax Mpolecca, Kak o
€ro Hauajga, TaK MU TpPU OCYILIECTBICHMM U IHocle OKOHYaHus. MHpIMM cioBaMu, B
OMOTEXHOJOTMYECKOM  MPOM3BOACTBE BaXXHOE€ MECTO OTBOAMTCA MNPHUHIMIY  ACENTHKH,
BbIIBUHYTOMY eliie B 60-¢ roapl XIX B. JIyn Ilacrepom.

B nocneanee Bpemsi B OMOTEXHOJIOTHIO BHEAPSETCS MPUHIMI AU dEepeHIUPOBAHUS PEKUMOB
KYJIbTUBUPOBAHUS: pa3Hble 3TAIbl OJHOTO U TOTO K€ MpOoLecca OCYIIECTBISIFOTCS MPU PA3IUYHBIX
yclnoBusix — Temmeparypa, pH, adpaumss u T. n. EcrecTBeHHO, 3TO CO37a€T HOBBIC
(IononHUTENbHBIE) TpeOOBaHUS IpPU KOHCTPYMPOBAaHMM peakTopoB. Takum oOpasom, B
COOTBETCTBUU C OCHOBHBIMU MPHUHLHUIIAMHU peajH3aluud OMOTEXHOJIOTUYECKUX MPOLIECCOB
COBpPEMEHHBIE OMOPEaKTOPHI AOJDKHBI 00J1aaTh CICAYIONIMMU CHCTEMaMH:

* 3(pPeKTUBHOTO MEepeMEIINBAHNS U TOMOTEHU3ALNU CPEJIbl BHIPAILIUBAHUS;

* ofecnedyeHuss cBoOOAHOW U ObicTpoil aubdy3un raz3oo00pa3HbIX KOMIIOHEHTOB CHCTEMBbI
(adpupoBaHuEe B EPBYIO OYEPEIb);

* TerI000MeHa, 00ECIIeUNBAIOILETO MOAIEP)KaHNe ONTUMAJIbHOM TemMrepaTypbl BHYTPH peakTopa U
€€ KOHTPOJIMPYEMBIE U3MEHEHNS;

* [IEHOTAILLICHUS;

* CTEpUIIM3AlIMU CPeJl, BO3/1yXa M CaMOH anmaparypsl;

* KOHTPOJISl M PErYJIMPOBKHU IIPOLIECCa U €r0 OTIEIbHBIX 3TAIOB.

buotexHonornyecku LEeHHbIE MPOIYKTHI CUHTE3UPYIOTCS KaK B SKCIIOHEHLMANbHOM (ase
(HyKJIEOTH/IbI, MHOTHE (DEPMEHTHI, BATAMUHBI — TaK Ha3bIBa€MbI€ TICPBUYHBIC META0OIUTHI), TAK U B
CTallMOHApHOM (aze pocTa (aHTHOMOTHUKM, MUTMEHTHI M T. I. TAaK Ha3bIBaeMble BTOPUYHbBIE
METabOJIUTHI).

JIOBOJIBHO MIMPOKO B OHMOTEXHOJOIMH HCIOJB3YETCsl MEPUOANYECKOe KYJIbTHBHPOBAHUE C
MOJAMUTKON, IPU KOTOPOM, MOMHMO IEPBUYHOIO BHECEHUs MHUTATEIBHOrO cyOcTpaTa 110 3aceBa
KYJBTYpBI, B IIpOIiecce KyJIbTHBUPOBAHUS B amIapar 4epe3 ONpe/ieieHHble HHTePBaJIbl 100aBISIOT
MUTaTEIbHBIC BEMIECTBA JIMOO TOPIUAMHE, TUOO HETIPEPHIBHO "TO Karumsim'".

CymiecTByeT TakXe OThEMHO-IOJMBOYHOE KyJIbTHBHPOBAHUE, KOT/Ia YacTh COAECPKUMOTO
OropeakTopa MepUOANYECKH M3bIMAETCS U N00aBIsSETCS paBHOE KOJIWYECTBO MUTATENBHON CpPEIbl.
Takolt mpueMm oOecneuyuBaeT peryisipHoe "omoiaxkuBaHue" (OOHOBJIEHUE) KYJIBTYPbl H
3amepKuBaeT (OTAAIAET) ee mepexoh B a3y OTMHpaHHs. ITOT TPUEM HHOT/A Ha3bIBAETCA
HOJIYHENPEPHIBHBIM KYJIbTHBHUPOBAHUEM.

Moaundukanueli TEPUOAMYECKOTO KYJIbTUBUPOBAHHS  SIBISETCS KYJIbTUBHPOBAHHE C
JMaTU30M, IPU KOTOPOM MUTATEIbHBI CyOCTpaT IOCTOSIHHO TOCTYIAeT B PEaKTop dYepe3
cnenuanbHyro  MemOpaHy. Jluanu3 BeaeT K = CHIDKEHHIO — KOHIEHTpAalUHW  MPOAYKTOB
KHU3HEICATEIIFHOCTH KIJIETOK, HEOJarompusATHO BIHMSIONIMX HAa UX XHU3HECIIOCOOHOCTh. IlomMmmo
3TOT0, TUAN3 yIAISIET U3 KyJIbTYPbl 4acTh JKUIKOCTH, YTO TIO3BOJISIET MOMy4YaTh B KOHIIE Mpoliecca
KOHIICHTPUPOBAaHHYIO Oromaccy.

B HempepbIBHBIX mpoleccax KyIbTHUBHUPOBAHUS KIETKU IOCTOSHHO MOAJAEPKUBAIOTCS B
HKCIOHEHIHAIbHON (aze pocta. C 3TOH menbi0 B OMOpPEaKTOp HEMPEPHIBHO MOJAETCS CBEXKas
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nuTaTeNbHas cpela U 00ecreunBaeTcsi OTTOK M3 HEro KyJIbTYpPalbHOM KUAKOCTH, COAEpKalleit
KJIETKA U TPOAYKTHI UX JKU3HEAeATeIbHOCTH. OCHOBHBIM MPUHITUIIOM HENPEPBIBHBIX MPOIIECCOB
(kaK yXe OTMedasJoch BBIIIE) SBISAETCA TOYHOE COOJIOJCHHE PABHOBECUS MEXKIY HPHUPOCTOM
Ouomacchl BCIIEJCTBHE JICICHUS KIETOK W MX YOBUIBIO B pe3yibTaTe pa30aBICHHS COACPKUMOTO
cBoXKel cpenod. PaznmuuaroT XeMmocTaTHBIM M TypOMJOCTATHBIM PEKUMBI  HEMPEPHIBHOTO
KYJIbTUBHPOBAHHUS.

[Ipy XxeMoCTaTHOM peXuMe KYyJIbTUBUPOBAHHS CaMOpPETyJIupyeMas CHUCTEMa BO3HUKAET B
CUJIy CJEAYIOIMX MPUYMUH: €ClM NepBOoHadanbHOe moctyruieHue ul089 cBexeidl mnuTaTenbHOU
Cpelbl W BbIMBbIBAHHE OHOMACCHI MPEBBIIIAET CKOPOCTh JCNIEHUS KJIETOK, TO B pe3yJbTaTe
pa30aBieHUsS KYJIbTYpPhl CHHUXKACTCS KOHIIGHTPALMS BEIIECTB, OrPAHMYUBAIONINX POCTOBBIC
MIPOLECCHl U CKOPOCTh POCTA KYJbTYpPhl MOBBIIIACTCS; YBEITWUYUBAIOIIASCS MOIMYJSIMS HAauWHACT
aKTHBHEEe "BBIEIATh" CyOCTpaT, 9TO B CBOIO OYEPEIb MPUBOAUT K TOPMOKEHHUIO POCTA KYJIBTYPHI.
KoHeuHbIM HTOrOM J3THX MpPOLIECCOB SBIsETCS (TOCTEe CepUM 3aTyXaroluX KoJieOaHHil)
YCTAHOBJICHHE PABHOBECHS MEX/y CKOPOCTHIO POCTA KYJIBTYPHI U €€ pa30aBIeHUEM.

buopeaktop, paboTamomuii B XEMOCTaTHOM pEXHME KyJIbTHUBHUPOBAHHS, Ha3bIBAIOT

xeMocTaToM. ETo KOHCTPYKITHS MpeayCMaTpUBACT HATHINE:

1) mpucnocoOneHust it MoAauu MUTATeIbHONU CPe/ibl;

2) ycTpoiicTBa, 00SCIICUHBAIOIIECTO OTTOK KYJIBTYPAIBHOH KUIKOCTH BMECTE C KIICTKaMH,

3) cucTeMbl, KOHTPOJUPYIOIIEH KOHIIEHTPAIMIO O3JEMEHTOB MUTATEJbHONH Cpenbl U

VIIPABIISIOMIEH CKOPOCTHIO MOa4l MUTATSILHOU CPEJIbI.

[Tocnennee siBnsieTcst Hanbosee BaXKHBIM U HarboJiee CI0KHO OCYIIECTBUMBIM YCTPOKWCTBOM.

TypOHUIOCTATHBIN PEXUM KYJIbTUBUPOBAHHS OA3UPYETCs HA MPSIMOM KOHTPOJIE KOHIICHTPAIUN
ouomMaccel. Hanbonee pacrnpocTpaHEHHBIM METOAOM €€ ONpEeICNICHUs SIBISETCS U3MepeHue
CBETOpACCEHBAHUS C IMOMOIMIBI0 (PoTodeMeHTOB. [IOBBINIICHHE KOHICHTPAIMH KJIETOK H
COOTBETCTBEHHO ONTUYECKON MIOTHOCTH aBTOMATUYECKH YCKOPSET MPOTOK KUIAKOCTU U HA0OOPOT.
[To cBOCH KOHCTPYKIIMU TYpPOUIOCTATHI OTIMYAIOTCS OT XEMOCTATOB JIMIIhL CHCTEMaMHU KOHTPOJIS
CKOPOCTH MPOTOKA.

XeMOoCTaThl NPUMEHSIOTCS B IPOIECCaX, XapaKTEPU3YIOMUXCS MallbIM MPOTOKOM, KOTIa
KOHI[EHTpaIMsl KIJIETOK WM3MEHSETCS HE3HAYUTEIbHO C M3MEHEHHEM CKOpPOCTH MPOTOKa, 4YTO
obJyier4aeT caMOperyJUpoBKY cHUCTeMbl. (O0JacTh HCHONB30BaHUS TYpOHUIOCTATOB — BBICOKHE
CKOpOCTH pa3z0aBieHHs, OOYCIOBIUBAIONIME OBICTPOE M pE3KOe HU3MEHEHHE KOHIEHTpAIuN
omomMaccel. C TEXHMYECKOW TOYKH 3pEHUS TypOHIOCTAT MOXET NPHUMEHSATHCS TOJBKO JIJIS
KYJIbTUBUPOBAHUS OIHOKIETOUYHBIX MHUKpOOpraHu3MoB. [Ipu IiauTensHOM KyIbTHBHPOBAaHUU B
TypOHMIOCTaTe BO3HHUKAET JOBOJIBHO Cepbe3Has MpoOJiieMa, CBS3aHHAS C MPWIAITAHUEM KIETOK K
dorornementy. OIHAKO HMEIOTCA M OINpeAeTeHHbIE MpeuMyllecTBa. Tak, Hampumep, €ciu
3aCEBACTCsl CMEIIaHHAs KyJIbTypa, TO B TypOHMIOCTaTe aBTOMAaTHYECKH OTOMpaeTcs: Oosiee OBICTPO
pacTymmii BUI, YTO MOXET HCIIOJIb30BAaThCA I MPEJOXPAHCHUS OT MACCUBHOTO 3apaskeHUs
MOCTOPOHHEH MUKPOGIOPOH (eciin, KOHEYHO, OHA PAcTET MEJJICHHEE) U CEJICKIIMH OIMPeIeICHHbBIX
bopm.

HenpeprsiBHOE KyJIBTHBHPOBAaHUE B OJIHOM OHWOpEaKTOpe HAa3BIBACTCSA OJHOCTAIUNHBIM.
MHoroctaquifHOe  BBIpAlllMBaHWE  MpeIycMAaTpUBaeT TOCIEAOBATEIbHOE WM  KacKajgHoe
pacrioio)keHrue  OMOpeaKTOpoOB,  IMO3BOJIIIONIEE  OOEcleYnBaTh  BHEAPCHUE  MPUHIAIA
mudepeHIMPOBAaHHBIX PEKUMOB B HETPEPHIBHBIE OMOTEXHOJIOTHYECKHE MPOLIECChl, OCHOBAaHHBIC
Ha CO3JaHUU CHCTEMBI OMOPEaKTOPOB.

[Ipu pa3paboTke HOBBIX OWOTEXHMOJOTUYECKUX TMPOIECCOB CHavajla MOpubOerarnT K
MIEPHOANYCCKOMY KYJbTHBUPOBAHHUIO. Ha HEMPEpHIBHEII PEXKUM TTOKA €IIe MePEBEACHO HEOOBbIIOe
YHCIIO TIPOIECCOB, OHAKO MEPCIEKTUBHOCTh €r0 HE BBI3BIBAET COMHEHHI, HECMOTpsl Ha Oojee
CJIOKHBIE KOHCTPYKLIMU aIlllapaToB U CHUCTEM KOHTpPOJsS (MHBIMHU CJIOBaMH, Ha 0ojee COJUIHbIE
KalUTAJIOBIIOKEHUS ).
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Koneuno, u nepuoanyeckoe KyJbTUBUPOBAHHE €IIE HE HCUEPIANO CBOUX BO3MOKHOCTEM.
[Toka 4TO BBIOOp pexuMa (IIEPUOINIECKOE NN HEMPEPBIBHOE KYJIBTUBUPOBAHKE) ITOAUMHAETCS (J1a
1 Oy/ieT MOAYUHSATHCS B IajbHeieM) cooOpakeHUIM SKOHOMUYECKOM 11e71ecO00pa3HOCTH.

TimaTenpHOE TEepeMelInBaHie KYJIbTYPHOW Cpeabl — OJMH W3 HUOOJEE PaCHpOCTPAHEHHBIX
npoueccoB B bT. [lepememmBanue He0OX0AMMO TSI

- PaBHOMEPHOI TOCTaBKM MUTATEIbHBIX BEIIECTB K KJIETKAM;

- NpeAOTBPaBIICHUS HAKOIUICHHUSI TOKCHYECKUX MOOOYHBIX MTPOIYKTOB METa00IM3Ma B KAKOM-

HUOYIb HEOOJIBIIIOM y4acTKe OMOpeaKTopa.

Mexanuuyeckoe MNepeMelInBaHue U a’palysl CHA0XKalT PACTYIIYIO KYJIbTYpPY KHUCIOPOIOM,
a30TOM, OTBOAAT  TPOIYKTHI razoodMeHa U  (HU3UOJIMYECKOE  TEIJIO,  BBIACISEMOE
MUKpOOpPraHM3MaMH B [poliecce OHCHHTE3a, CHOCOOCTBYIOT TOMOI€HM3AllMH CYCIEH3UH,
YBEJIMYUBAIOT CKOPOCTh MPOLIECCOB Macca- U TEII000MEHa.

KoHcTpyKinss Meanku HMroaer BakKHYIO poiib B pabore OuopeakTopa. Memanku Nenar Ha
OBICTPO- W TUXOXOAHBIE. BBICTpOXOmHBIE ammapaTsl ¢ OONBIION M CpeAHEW HHUPKYJISIHMOHHON
MPOU3BOJUTEIILHOCTHIO  HCIONB3YIOT B Mpernaparax C OTpaKaTeIbHBIMH  IEPErOpoaAKaMu
(oTOoitHMKaMu). OTCYTCTBHE TEPETOPOJOK TPHUBOIUT K 3aBUXPEHHUIO JKUIKOCTH, CHIDKCHHIO
CKOPOCTH Y CTEHKH arrapaTa 1 00pa30BaHUIO0 BOPOHKHU.

- Memanku ObICTPOXOHBIE — TYpOUHHBIE, IPONEIJIEPHBIE, JIOMACTHbIE, AMCKOBBIE. THUXO0XOAHbIE
— SIKOpHbIE, PAMHEBIE, JICHTOUHBIE, BUOpAIIMOHHBIE, CKPEOKOBBIE;TOCIEIHUE I IEPEMEIINBAHUS
CpelHe- U BBICOKOBA3KUX cpen. s riayOMHHOro KyJIbTHBMPOBAHMS Yallle BCErO HCIOIb3YIOT
TypOMHHYIO MEUIANIKY C IPSAMBIMH JIOMACTSAMHU, PACTIONOKEHHBIMU PAUAIBHO.

- IlepememmuBanue KyJabTypaldbHON CPEbl BAUSET HA JPYTUE apaMeTphl:

- CKOPOCTbH IepeHOca KUCIOPOIHOTO U3 MY3bIPHKOB rasza B dKUKYIO CPEy, U3 CPebl — B KICTKU;

- 3(hQEeKTUBHOCTD TEIUIONEPEIaUH;

- TOYHOCTb U3MEPEHUS KOHLEHTPAIMU META0OIUTOB KYyIbTYPaIbHOMN KUAKOCTH;

- 3(h(PEeKTUBHOCTH ITUCTIEPTHUPOBAHUS 100ABISAEMBIX PEareHTOB (KUCIOT, OCHOBAaHUM, TUTATEIHHBIX
U T.J.).

Cnenyer cobmonath 6alaHC MEXITY HEOOXOIUMOCTHIO THIATEIHHOTO MEPEMENTUBAHUS CPEIBI U
LIEJIOCTHOCTBIO KJIETOK, TaK Kak IpPU YPEe3MEPHOM IEPEMEIIMBAHMM B CPENE MOT'YT BO3HHUKHYTh
ruipomMexanndeckue 3 exTsl, ryouTenbHble A1 OaKkTepruaIbHbIX KIETOK.

HenpepbiBHBI MOHOTOPHUHI BCEX MapaMeTpOB, €T BO3MOXKHOCTb W3MEHATH YCJIOBUS B XOJ€
¢depmenTanuu. Kak npaBuiio, ONTUMAIbHBIE YCIOBHUSI U3MEHSIIOTCS IPU KAXKIOM JECITUKPATHOM
yBEIMUYEHUHN 00beMa OuopeakTopa.

MexaHuueckoe MEpeMELIMBaHUE U a’palusl CHAa0XKalOT PACTYILYI KYJIbTYpPY KHCIOPOIOM,
a30TOM, OTBOJAT TPOAYKTHl Ta3oo0MeHa M (U3UOJIOrMYECKOe — TEIlo,  BbLAEIsIEMOe
MUKpOOpraHm3MamMan B Ipoliecce OMOCHMHTE3a, CHOCOOCTBYIOT TOMOIEHHU3allMU CYCHEH3HUH,
YBEJIMYMBAIOT CKOPOCTH MPOLIECCOB Macca- M TEIIO0OMEHa.

KoHcTpykiusi Memankyu WrpaeT BakHYHO poJib B paboTe OmopeakTopa. Memanku Ienar Ha
OBICTPO M THUXOXOJHBIE. BBICTpOXONHBIE ammaparel COOJBLION M CpeAHeH UHUPKYISIIMOHHON
MIPOM3BOJUTENIBHOCTHIO HCIIONB3YIOT B  IIpernaparax C OTpaKaTeJbHBIMH  IEPEropoaKaMu
(oTOoitHuKaMu). OTCyTCTBHE NEpPEropoJOK NPUBOIUT K 3aBUXPEHHUIO >KUAKOCTH, CHHKEHHIO
CKOPOCTH Y CTEHKH amrapaTa 1 00pa30BaHUIO0 BOPOHKHU.

Mermmanku ObICTPOXOAHbBIE — TYPOUHHBIE, IPOIIEIIIEPHBIE, JIOMACTHBIE, TUCKOBBIE. THXOXIHBIE —
SAKOpHBIE, paMHbIe, JEHTOYHbIE, BHOpAI[MOHHBIE, CKPEOKOBBIE; MOCIEAHHUE Ui TMEepeMelInBaHus
CpelHe- M BBICOKOBS3KUX cpel. s rimyOMHHOro KyJIbTUBHPOBAHHS Yallle BCEro HCIOJIB3YIOT
TypOMHHYIO MEUIAJIKY C MPSAMBIMH JIONATSIMHU, PACTIONOKEHHBIMHU PaIUAIbHO.

OTKpbIThIE H 3aMKHYThIE (PepMEHTAIMOHHBIE CHCTEMbI
B mpakTike cOBpeMEHHOM MHIYCTPUAIBHON OMOTEXHOJNIOTUH CYIIECTBYET TPH TIaBHBIX THUIIA
OMopeakTopoB U JABE GOPMBI OMOKATAITH3aTOPOB.
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buopeakTopsl MOTyT ()yHKIIMOHHPOBATH HA OCHOBE Pa30BOM (OJHOKPATHOI), BOCIIOIHIEMOM
(HETIOJIHOCTBIO) M HEINpPEPBIBHOW (IIPOAOHKEHHOM) 3arpy3ku. A B CaMHUX pPEaKTOpax KyJbTYpbl
MOTYT OBITh CTATUYECKMMU U I€PEMEIIMBAIOLUIMMUCA, HAXOAUTHCS B IPUCYTCTBUHM KHUCIOpPOJA
(adpo0n) min 6e3 Hero (aHa’poObl), a TAKKE B BOJHOH (a3e WK yCIOBHUSIX HU3KOTO YBIIAXKHEHUS.

buokatanu3aTopbl (LienbHBIC KICTKU WM (PEPMEHTHI) MOTYT OBITh CBOOOJHBIMH HIIA
UMMOOHMIIU30BAHHBIMU ITyTEM TNPHUKPEIUICHUS K MOBEPXHOCTU OHMOpEaKTopa WM K CIEIHAIbHBIM
yerpoiictBaM. OOBIYHO peakiMM, MpOoTeKarolue B (EpMEHTOpax, OCYIIECTBISAIOTCS MpU
yMepeHHBIX 3HadeHusX pH (okono HeliTpanpHOro) u temmepatypsl (ot 20 go 60 C). IIpu mHOrHX
OMOTEXHOJOIMYECKUX TpOLlecCaxX KOHEYHbIE MPOAYKThI MeTaboyin3Ma (Tak Ha3bIBacMbIE LIEJIEBbIC
NPOAYKTHI) HAKAIUIMBAIOTCS B HU3KUX KOHIEHTpAIMAX B pacTBOpUMOi ¢asze (B BOAHON cpene) U
TpeOyIOT cemnapanuy, Ipexae yeM OynyT HalpaBieHbl Ha peaau3anuio. bruopeakTopHble CHCTEMbI
JUI  BBIpAIlMBAaHUSI MUKPOPTaHU3MOB MOTYT OBITh KJIACCH(PHUUIMPOBAHBI Kak '"3aMKHYTbIE" U
"oTkpeIThIe". CUCTeMa paccMaTpHUBAETCSI B KauyeCTBE 3aMKHYTOH, KOIJa MHOTHE KOMIIOHEHTBI
JAHHOW CHUCTEMBbl HE MOryT OBbITh W3 Hee YyJaleHbl Wiu jaoOasieHbl. Tak, Hampumep, B
TPaIULMOHHBIX OAHOKPATHBIX (T. €. 3aMKHYTHIX) (DepMEHTALMOHHBIX CUCTEMaxX BCE MHUTATEJIbHBIC
KOMIIOHEHTbI JIOOaBISIOTCA B Hadaje (epMEHTalUu M, KaK pe3yibTaT 3TOro, CKOPOCTh pOCTa,
HaxoJdulerocs B TaKUX YCIOBHUAX OpPraHU3Ma, B KOHEYHOM cueTe, OyAeT CHMXKEHa A0 HyJs
BCJICJICTBHE YMEHBIICHHS KOJIMYECTBA IMUTATEIBHBIX BEUICCTB WM HAKOIUIEHUS TOKCHYECKHX
IPOAYKTOB 0TX0/a MeTabosin3ma.

CucremMbl, (QYHKIMOHUPYIOIIMNE B TAaKUX YCJIOBHSX, HA3bIBAIOTCS Kak batch-cucremsr
(3aMKHYTBIE ~ CHUCTE€MBI).  BOJBIIMHCTBO = COBPEMEHHBIX  OMOTEXHOJOIHMYECKUX  CHCTEM
GyHKIMOHMPYIOT Kak batch-mporieccel, Mpu KOTOPBIX OIHAXKAbI ONTUMHU3UPOBAHHBIC YCIIOBHS
o0ecrneynBaloT MaKCHUMallbHOE€ HAKOIUIEHHE LeJeBOro (TpedyemMoro) mpoayKTa, Hampumep,
MPUTOTOBJIICHHE B, TPOM3BOJICTBO AaHTHOMOTHUKOB U (DEPMEHTOB U T. TI.

Moaudukanueit mpouecca ¢ pa3oBoil 3arpy3koil siBiseTcss BO300HOBIsieMas (hepMeHTalus
(feedbatch — ot feed-nachimaronuii), npyu KOTOPOH KOJIMYECTBO MUTATEIHHOTO BEIIECTBA MOKET
ObITh 700aBl€HO B X0J€ ()epMEHTAllMM C IeJIbI0 BOCHOJHEHHS YaCTMYHO H3PAaCXOJ0BAHHOI'O
cyOcTpara win Ais akTHBaMM mpouecca. OgHaKko B CBOEM MPUHLIMIIHMAILHOW OCHOBE MOJ0OHbBIE
CHCTEMBI OCTAIOTCS 3aMKHYTBIMH, TIOCKOJIBKY Y HUX HET MOCTOSIHHOT'O OTTOKA COAEP>KUMOTO.

B nmpoTuBOIONIOKHOCTE 3TOMY, (pepMEHTAllMOHHAs CHCTEMa, pPacCMaTpPUBAETCS Kak
OTKpBITasi, €CIIU €€ KOMIIOHEHThI (MUKPOOPTaHU3MbI M IIUTATENIbHbIE CYOCTPaThl) MOTYT MTOCTOSIHHO
N00aBIATHCS U yHanaTbes U3 Ouopeakrtopa. Takue depMeHTEphl OCHAIEHBI MPUCIIOCOOIEHUAMH,
MOCTOSIHHO TMOJAIOUIMMU CBEXYIO NHTATENbHYIO Cpely M yIaldoIUMH OuoMaccy M Jpyrue
IPOAYKTHI. B Takux cucremax CKOpOCTh KOHBEPCUU CyOCTpaTa B OMOMacCy WM B LIEJEBOM MPOTYKT
JIOJKHA OBITh TOYHO cOaJaHCUPOBaHA CO CKOPOCTHIO MOCTYIUIEHUS BBIIIEYKa3aHHBIX KOMIIOHEHTOB,
4yTO 00ecreuynBaeT yCTOMYMBOE COCTOSTHUE META00IMYECKUX MPOILIECCOB B PEAKTOPE.

XO0Ta HeNpepbIBHbIE IPOIECChl MPUOOPENH IIHPOKOE MPAKTUYECKOe MpPUMEHEHHE B
7a00paTOPHBIX  YCIOBUSX (Macmitabax), JIMIIb HEMHOTHE W3 HHUX HCHOJB3YIOTCS B
OPOMBIIIIEHHOCTH. OJHAKO HenpepbIBHBIE IPOLECCHl JIOBOJBHO IIHUPOKO MPAKTHKYIOTCS B
MIPOM3BOJICTBE OJHOKJIETOUHOTO Oenka; Hampumep, mnpoxaykuus ICI Prutin Ha MeraHone wu
POU3BOJICTBO MUKONpoTenHa komnanueit RankHovisMcDougall.

Koncrpykuus Omopeakropos

Bce ¢opmbl u Buabl (EepMEHTALIMOHHBIX CHCTEM CO3/AIOTCSl, MMEsl OCHOBHOW IIEJbIO
o0OecrieyeHre OJIMHAKOBBIX YCJIOBMM JUI BCEX KOMIIOHEHTOB COJIEPKHMOIo peaktopa. B
depMeHTOpax OMOKaTaIM3aTOPBl CYCIIEHAMPOBAHBI B XKHUIKOH cpefe, cojaepskamieil HeoOXOoauMble
cyOcTpathl J1sl oOecrieueHus: pocTa OpraHu3MOB U 00pa30BaHMs HY>KHOT'O I[EJIEBOTO ITPOAYKTA.

Jiis co3nanust onTUMaNbHONW OMOPEaKTOPHON CUCTEMbI HEOOXOJMMO TOYHO IPUICPKUBATHCS
CIeayIolel reHepaTbHOU JIMHUU:

» buopeaktop 10mKeH OBITh CKOHCTPYMPOBAaH TaK, YTOOBI HCKJIIOYUTH IOMAJaHHe
3arps3HAIONIMX MUKPOOPTaHM3MOB, a TaK)Ke 00€CTICUNTh COXPaHEHHs TpeOyeMOoi MUKPO(IIOPHI.
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* O0beM KYJIBTUBUPYMOW CMECH JOJDKEH OCTaBaThCs IMOCTOSHHBIM, T. €. YTOOBI HE ObLIO
YTEUKH WJTM UCIIAPSHHS COACPIKIMOTO.

* YpOBEHb pPACTBOPEHHOTO KHCIOPOAa IOJDKEH TIOJJICPKUBATHCS BBIINIC KPUTHUECKUX
YPOBHEH a3pupOBaHUs KyJIbTYPbl a3pOOHBIX OPraHNU3MOB.

* [lapameTpbl BHEIIHEH cpenbl, Takue, Kak Temreparypa, pH ¥ T. I.,JIOMKHBI TTOCTOSIHHO
KOHTPOJIMPOBATHCS.

 Kynbrypa npu BeIpaliMBaHNuu JOJDKHA OBITH XOPOIIO NepeMeITnBacMasl.

K wMarepuanam, UCHONB3YEeMBIM TIPH KOHCTPYHPOBAHUHU  CIIOXKHBIX, TPEIHU3HOHHO
paboTtarmux HepMEHTOPOB, MPEABIBISAIOTCS ONPEACIICHHbIE TpeOOBaHUsI (TOPOM BEChMa CTPOTHE):

a) BCe MaTepuajbl, BCTYMAMIINE B KOHTAKT C PACTBOPAMHU, MOJAIONIUMUCS B OHOpPEAKTOp,
COIIPHKACAIONINECS C KYJbTYpOH MHKPOOPTaHWU3Ma, IOJDKHBI OBITh YCTOWYMUBBIMH K KOPPO3UH,
YTOOBI IPEIOTBPATUTH 3aTPS3HCHUS METAILIAMU JIaXKE B CIEAOBBIX KOJTUYECTBAX;

0) wMmarepuaibl JOJDKHBI OBITh HETOKCHYHBIM M, YTOOBI Ja)Xe TpU CaMOW MaJIoH
PACTBOPUMOCTH OHHM HE MOTJIM Obl HHTHOMPOBATH POCT KYJIBTYPHI;

B) KOMIIOHEHTBI W Marepuanbl OHOpPEeaKTOpa JOJDKHBI BBIICPKUBATh I[OBTOPHYIO
CTEPHIIN3ALIUIO TIAPOM TIO]] TABJICHUEM;

I') TIEpEMEIIMBAOIAs CUCTEMa OMOpEeaKTopa U MECTa MOCTYIUICHUS M BhIXOJa MAaTEpUAIIOB U
MPOJAYKTOB JOJKHBI ~OBITH JIETKO JOCTYIHBIMA M JIOCTATOYHO TPOYHBIMH, YTOOBI HE
NeOPMHUPOBATHLCS HITH JIOMAThCSI ITPH MEXaHUYECKUX BO3JICHCTBUSX;

1) HEoOX0IUMO 00€CIeYNTh BH3yadbHOE HAOJIOJCHUE 32 CPEIOH M KYJIbTYpPOH, TaK YTO
MaTepHalIbl, HCIIOJIb3YEMbIC B ITPOIECCE, 0 BO3MOKHOCTH JOJDKHBI OBITh ITPO3PAYHBIMHU.

Jlist onTMu3anud OMOTEXHOJIOTHYECKUX TIPOIECCOB TPEOYeTCsl IIOCTOSTHHBIN U TINATCIIbHBIH
KOHTPOJIb 32 H3MCHAIOUICHCS KapTUHOW (epMeHTaluu, YTo OOecreunBacTCs HAIUYUEM B
OmopeakTopax COOTBETCTBYIOIIMX JATYUKOB, TIO3BOJISIONINX OCYIIECTBISATh H30MPATEITBHBIN
aHaJIN3 OMPeIeJICHHBIX MapaMeTPOB (pepMEHTAIIMOHHOTO MpoIlecca.

AnnaparypHoe opopMiIeHHe OHOTEXHOJOTHYECKOr0 Ipoiecca.
Buopeakrtopsl

[TpoMbInIIeHHOE  TTPOM3BOJCTBO OMOMpPENapaToOB MPEACTABISAET COOOM CIOKHBIN KOMITJIEKC
B3aUMOCBSI3aHHBIX ~(PU3WYECKUX, XUMHUYECKUX, OHOPU3NYECKHX, OMOXMMHUYECKHX, (PUUKO-
XUMHYECKHUX TPOIECCOB U MPEANoaraeT HCIOIb30BaHHE OOBIIOr0 KOIWYECTBA PaA3HOTHITHOTO
000pyI0BaHHUs, KOTOPOE CBSI3aHO MEXIY COOOW MaTepHabHBIMU, YJHEPTETHUYECKUMHU TTOTOKAMH,
00pa3yroIUMH TEXHOJIOTHYECKHUE JTHHHHU.

OCHOBHBIM  alMapaTypHbIM  DJIEMEHTOM OWOTEXHOJOTUYECKOTO0  Tpollecca  SIBISETCA
ouopeaktop - (depmentep (puc.10). buopeaktopsl mnpeaHa3HAueHBl AN KyJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB, HAKOIUICHHWsI  OMOMAcChl, CHHTE3a IIEJIEBOTO  MPOAYKTAa. bHOpeakTopsI
M3TOTOBJIMBAIOT W3 BBICOKOJIMTMPOBAHHBIX MApOK CTajld, HWHOIJA W3 TUTaHa. BHYyTpeHHsA
MOBEPXHOCTh OMOpeaKkTopa JOHKHA OBITh OTIIOJIMPOBAHA.
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Puc. 10. Cxema 6uopeaxtopa (o A.5. Camyiinenko, E. A .Pybany)

TumoBele  ¢depMeHTEpHl  TPEACTABISIIOT  cO00M BEPTHKAIbHBIE EMKOCTH Pa3IHMYHON
BMecTUMOCTH (Masbie- oT 1 1o 10 j1, MHOroToHHaXKHBIE —00Jee -1000 J1) ¢ MUHUMAIBLHBIM YHCIIOM
HITYIIEPOB U MEPEAIONINX yCTPOUCTB. B OMopeakTopax TOJKHBI OBITH 00€CIIEYeHBI ONTUMAJIbHbIC
TUAPOIMHAMUYECKHE U MAaCCOOOMEHHBIE YCIIOBHSL.

depMeHTEPBI CHa0XKEHBI 1apoBOM pyOamkoii, Mmemankamu, OapOoTepamu,
CTEPWIN3YIOIIMMHU BO3YIIHBIMUA (PUIHTPAMH,0TOOMHUKAMHU, OOECTICUUBAIOIUMU HEOOXOIUMBIC
TEMIIEPATYpPHBIM, Ta30BbI peXuM, TUIPOAMHAMMYECKYID OOCTaHOBKY B Ouopeaktope (T.e.
MPOIIECCHl Macco- U TeraoooMeHa). B GuopeakTopax UMErOTCsE MPOOOOTOOPHUKH JIsl OTOOpa Mpoo
KYJIbTYPaJbHOM >KMJIKOCTH B Mpolecce OuocuHre3a. Moryr ObIThb M Apyru€ KOHCTPYKTHBHBIE
0COOEHHOCTH, YUUTHIBAIOLINE CIEeHU(pUKY OMOTEXHOJOTHYEeCKOro mporecca. Pabora oTnenbHbIX
y3JI0B KOHTPOJHUPYETCS H3MEPUTENbHBIMU  MpuOopamMH, (UKCUPYIOIIMMH  KaK TIapameTpbl
TEXHOJIOTUYECKOIO mpouecca, Tak M OTAEIbHBIE (U3NKO-XUMHUECKUE MIOKa3aTeNx
KYJIbTUBUPOBAaHMS, CKOPOCTh BpAICHMs MEIIAJIKH, JaBICHHUE, PacXoi BO3AyXa WM ra3oB Ha
aspanuio, nenoodpaszosanue, pH, eH, pO2, pCO2 cpensr).

Tun OumopeakTopa, uncTtoTa 00pabOTKM BHYTPEHHUX CTEHOK ammapara MU OTAENbHBIX €ro
y3J10B, EMKOCTb, KOO(QGUIUEHT 3aIll0JIHEHUs, MOBEPXHOCTh TEIUIOOTJAuH, Coco0 OTBOAA TEIa,
TUI TIEPEMENIMBAIONINX, a’pUPYIOLIUX YCTPOMCTB, apmarypa U 3alopHblE MPUCIIOCOOJIECHHUS,
Croco0 TMeHoTanleHus,- JaJleKO HE IMOJIbHBIM IepedyeHb OTNENbHBIX 3JEMEHTOB, KOTOpHIE, B
OTJIENBHOCTU M BO B3aUMOCBSI3HU, BIUSIOT HA NPOLECC KYyJIbTUBUPOBAHMS MHKPOOPTraHU3MOB U
KJIETOK.

buopeakTopsl moIpa3AensoT Ha TpU OCHOBHBIE Irpynisl (puc.11):

1) peakTOpBI ¢ MEXaHHYECKUM NEPeMeLINBAHUEM;

2) 0apOoTa:KHbIe KOJOHHBI, 4Yepe3 KOTOpble Ui  TEepPEMEIIMBAaHHUS  COJCPKUMOrO
MPOIYCKAIOT BO3AYX;

3) a3paudTHBIEPEaAKTOPbl C BHYTPEHHEH WM BHENIHEH [UPKYISAIUCH; ICpEMCITUBAHIE U
LHUPKYISALIUS KyJIbTYpajJbHOM cpelbl B HUX OOECIeuynBaeTCsl MOTOKOM BO3AyXa, 32 CUET
KOTOPOTO MEXJAYy BEPXHMM M HW)KHMM CJIOSIMH KYJIbTYPAJbHOM  Cpelbl BO3HUKAET
I'PAaJUEHT IJIOTHOCTH.
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buopeaxmopvl nepeoco muna WMCHOIB3YIOT Yallle BCETO, TAK KaK OHH IO3BOJISAIOT JIETKO U3MEHSATh
TEXHOJIOTMYECKHE  yCclIoBUA U 3((EKTHUBHO  JOCTaBISATh K  PACTyIIMM KJIETKaM BO3JYyX,
OTIPEICIIAIONIMN  XapakTep  Pa3BUTHS MHUKPOOPTaHM3MOB M HUX KYJIbTYPAJIbHYIO CpeIy IOJ
JaBJICHUEM 4Yepe3 pa3OpbI3ruBaTelib- KOJNbIO C MHOXECTBOM MAaJIeHbKUX OTBepcTuil. [lpu Tom
CTpEJIKU- HalpaBjeHHEe MOTOKa KYJIbTYpaJIbHON Cpeaplo0pa3yroTCsl MEJIKHE MMy3bIpbKH BO31lyXa U 32
CYET MEXAHUYECKOIO IEPEMEIINBAHNS 00ECIIEUMBACTCSI UX PABHOMEPHOE PaCIpEEIICHHUE.
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Puc.11.Ympomennpie cxeMbl —OmopeakTopoB pasnumyuHbIX TuUnoB (mo b. muky, Jx. IlactepHaky): A-peaktop ¢
MEXaHNYeCKUM INepeMermBannem; b- 6apOotakHas KkonoHHA; B-3pnudTHBIN peakTop ¢ BHyTpeHHEH nupKyssinuen; I -
SPIUQPTHEIA PeakTop C BHEIIHEH NUPKYISIIHACH.

Jlist 9TOM ke 1eNIM UCTIONB3YIOT MEIAIKU — OJIHY WJIM HECKOJIbKO. Melanku, pa3ouBas KpynHble
My3bIPbKHA BO3[yXa, Pa3HOCAT MX [0 BCEMY DPEAKTOPY W YBEIWYMBAIOT BpeMs IpeObIBaHUS B
KyJIbTypalibHOU cpene. D¢h(eKTUBHOCTh pacrHpesieseHns BO3AyXa 3aBHUCHUT OT THIMA MELIaJKH,
quciaa 000poToB, (PU3MKO-XUMUYECKUX CBOMCTB CpEebl.

IIpy MHTEHCUBHOM IEPEMEIINBAHUUKYIIBTYPAIIBHON CPENBI IIPOUCXOAUT €€ BCIICHUBAHUE,
nostoMy pabounit o0beM Ouopeakropa He mnpesblmaer 70% oOmero obvema. CBobogHOE
IPOCTPAHCTBO HAJl MOBEPXHOCTBIO pAcTBOpa MCIONb3yeTCs Kak OydepHoe, IJie HaKarluBaeTcs
NeHa, W TakuM o0pa3oM IperoTBpallaeTcs NOoTeps KyJIbTypalbHOM >KUIKOCTH. B mensmeiics
KUJKOCTH YCJIOBHS a’palluM JIydllle, YeM B IUIOTHBIX pacTBopax (IpU YCIOBUU HEMPEPHIBHOTO
NepeMelINBaHus W LUUPKYIALUN ClIOS TMEeHBbl, T.€. TPU HCKIIOYEHUU HaXO0XJIEHUS
MHUKpPOOPTraHU3MOB BHE KYJIbTYPaJIbHOM XKMIKOCTH).BMecTe ¢ TeM BCIiEHMBaHHE MOYKET INPUBECTH
K MEpeyBIXHEHUIO (QUIBTPOB B OTBEPCTHSX, Y€Pe3 KOTOPHIE BO3AYX BBIXOAMUT M3 OHMOpEaKTOpa,
YMEHBIICHUIO TOTOKA BO3AYyXa M K IMOMaJaHuI0 B ()epMEHTEp MOCTOPOHHUX MUKPOOPTaHU3MOB.

KoncmpyxmusHvle ocobennocmu 6apOOmMasicHvlx KOJNOHH U IPIUPMHBIX  OUOPEaKmopos
JIAIOT 3TUM THIaM (EpPMEHTEPOB HEKOTOPHIE MPEUMYILECTBA TMepe]] PeakTOpaMu C MEXaHHYECKUM
nepeMeninBaHueM. bapOoTaKHBIEKOJOHHBI 0oJiee YKOHOMUYHBI, TaK KaK MEepeMeIINBaHUE B HUX
MPOUCXOJUT BOCXOJASIIMMHU IMOTOKAMH BO3/JyXa pPaBHOMEPHO MO BceMy o00beMy. OTcyTcTBHE
MEXaHMYECKON MeNIaKu MCKJIYaeT OJUH U3 IyTed IPOHUKHOBEHHS B OHOpeaxkTop
MOCTOPOHHUX  MHKPOOPTraHU3MOB. B 0apOoTakHBIX OHOpeakTopax HE BO3HHUKAET CHIIBHBIX
TUAPOJMHAMUYECKMX  BO3MYILEHUN (CIBUIOB CIIOEB JKUIAKOCTH  KYJIbTYPaJIbHOM  Cpeibl
OTHOCHUTEIIBHO JIPYT IpYra).

YMeHbIIEHHE CIIBUTOBBIX ()aKTOPOB BAKHO IO CIEAYIOUMM HPUYHHAM:
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® KJIETKH PEKOMOMHAHTHBIX MUKPOOPTaHU3MOB MEHEE IIPOUYHBI, YeM HETPaHC(HOPMHPOBAHHBIE;

e KJIETKa OTBEYAeT Ha BHEIUIHUE BO3ACHCTBUE YMEHBILIECHHEM KOJMYECTBA CHHTE3UPYEMbIX
0eJIKOB, B TOM YHCJI€ PEKOMOWHAHTHBIX;

® 110/ BIUSHUEM CIBUIOBbIX 3((EKTOB MOTYT U3MEHATHCS (PU3MUECKHE U XUMUYECKHUE CBOMCTBA

KJIETOK, YTO 3aTpyAHSAET JalibHeillyo paboTy ¢ HUMH (yXyIIIAlOTCA YCJIOBHUS BbIJIEJIEHUS,

OYHCTKA PEKOMOMHAHTHBIX OCIIKOB).

B Gap6oTakHbIX KOJIOHHAX BO3JyX HOJAIOT MOJ BBHICOKUM JABJICHHEM B HUHIOK YacTb
OmopeakTopa; M0 Mepe TOabeMa MENKHE My3bIPbKH BO3AyXa  OOBCAUHSIOTCS, YTO BIJICUYET
HEpaBHOMEpHOE ero pacrpenenenue. Kpome T1oro, mogadya Bo3ayxa MOJI BBICOKUM JABICHUEM
HNPUBOIUT K CHIILHOMY IEHOOOPa30BaHUIO.

B spiaudTHEIX OmOpeakTopax BO3AYyX MOAAIOT B HIYKHIOK YaCTh BEPTHKAIBHOTO KaHAA.

[TogHuMassCk, BO3AYyX YBJIEKaeT 3a COOON JKUAKOCTh K BEpPXHEH yacTU KaHaja, IJ1€ pacloilokKeH
ra30’KHUIKOCTHBIN cenapaTop (37ech YaCTUYHO BBIXOIUT BO34yX). boiee minoTHas neaspupoBaHHas
KHUJIKOCTb OIIyCKaeTcs IO JpyroMy BEpTUKAJIbHOMY KaHaly KO JHY peakTopa U Ipolecc
nopropsiercs. TakuM o0Opa3oM, B 3paudTHOM OuOpeakTope KyJabTypajbHas cpela BMECTe C
KJICTKaMH HETIPEPHIBHO IIUPKYIUPYET B OHOpEaKTope.

OpnudTHBIE OMOPEaKTOPHI BBIMYCKAIOTCS B JBYX KOHCTPYKTHMBHBIX BapuaHTax. B mepBom —
pPEaKToOp TPEICTaBISET €MKOCTh O IEHTPAJbHON TpPyOoOii, KOTOpas OOecneyrBaeT HUPKYISLUIO
KHUJIKOCTH (peakTopbl C BHYTPEHHEW LUPKYIsiuei). Y spiaudTHOro OMOpeakTopa BTOPOTO THIIA
KyJbTypalibHasl Cpefa MPOXOIUT Yepe3 OTIeNIbHble HE3aBUCHMbIE KaHaJbl (PEakTop C BHELIHEH
CHUCTEMOW ITUPKYIISALNN).

OpnudTHBIE OHOpeakTophl Oosiee >PPEeKTUBHBI, YeM OapOOTakHbIE KOJIOHHBI, OCOOEHHO B
CYCHEH3USIX MHMKPOOPTraHM3MOM ¢ OOJIBIION IUIOTHOCTbIO WM BsI3KOCThIO. IlepememBanue B
SpauTHEIX pepMeHTepax 0ojiee HHTEHCUBHO U BEPOSTHOCTH CIIMITAHUS ITy3bIPHKOB MUHUMAJTBHA.

HeoTbemiiemMoii yacThio 00bIINHCTBA (pepMeHTANMIi ABJAsSIETCS Ta WM MHASL CTeNeHb
KOMINBIOTEPU3aLHH.

3a mocnenHue aecsaTwieTus (Gopma OHOPEAKTOPOB CYIIECTBEHHO wu3MeHuiachk. I[lepBrie
(ucxomHbie) (PEpPMEHTAIIMOHHBIC CHCTEMBl TMPEJACTABISIM  COOOW  HErayOOKHe E€MKOCTH,
nepeMeluBaHie B KOTOPBIX OCYILIECTBIISIIOCH JIMOO MyTeM UX BCTPAXMBAHUSA, JTMOO MOCPEICTBOM
nepeMeluBaHmsl COAEP)KUMOro BpyuHyto. Ha oCHOBe MepBHUYHBIX CHCTEM B MOCIEAYIOUIEM ObLIN
CO3/IaHbl adpHpyeMble OallleHHble KOHCTPYKIMH, KOTOpbIE B HACTOAIIEE BPEMs JOMHHUPYIOT B
IPOMBIIIJIEHHOM TPOU3BO/ICTBE.

CuctemMbl TIepeMEUIMBAHHUS  SBISIOTCS  BAXHBIM  KJIACCH(UKAIMOHHBIM  TPUHITUIIOM
OWOpeakTopoB  pa3muuHOro  THma.  [IpaBma,  TOCKONBKY — OHOPEaKTOpPBI  SIBIISIOTCS
MHOTOMAapaMETPOBBIMH amNmapaTaMy, OHH MOTYT KJIACCH(HIIMPOBATHCS U IO JPYTUM KPUTECPHUSIM:
pa3Mepam, IIeJIeBBIM Ha3HA4YEeHUSM (J1abOpaTOpHBIC, OIBITHO-TIPOMBIIUICHHBIE WA THIOTHBIE,
NPOMBIIIJICHHBIE), PEXUMY DPAaOOTHI (MEPHOAMUYECKOTO U HEMPEPBIBHOTO AECUCTBUS), YCIOBUSIM
KyJIbTUBUPOBaHUA (a’poOHBIE U aHa’poOHBle, Me30(uiIbHBIE UM  TepMOQWIbHBIE, IS
MOBEPXHOCTHOTO M TJyOMHHOIO BBIPAIIMBAHUS, JUIS JKUAKUX M TBEPABIX MHUTATENBHBIX Cpel,
razogasuesie).

U1 Bce xe cuctema nepeMelIrBaHUs UMEET He NOocleqHee 3HaueHue B Kinaccupukanuu. o
croco0y TepeMEelIMBaHUsA W aj’palud OHMOpeakTOpbl NOJPA3JENAIOTCA Ha  amnmaparbl  C
MEXaHUYECKUM, THEBMAaTHYECKUM U IUPKYJIALUOHHBIM EPEMEILIUBAHUEM.

Anmnapartsl ¢ MeXaHH4eCKHM NepeMellHBAaHueM
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OTH peakTopsl MMEIOT MEXaHMUYECKYI0 MEIIAJKy C [EHTPaJbHBIM BajJOM M JIOMACTSIMH
(JtomaTkamm), YMCIIO KOTOPBIX OOBIYHO paBHO 6, pexe 8 (puc.2).

Jlomactu MOryT OBITH MPSIMBIMH HJIM M30THYTBIMH, YacTO HMX PacIoJiaraloT B HECKOJIBKO
SpycoB, 4To obecrieunBaet Oosiee 3PhHEeKTUBHOE MepeMeNTnBaHle OOJBIINX 00HEMOB KUIKOCTH. B
CUCTEMY BXOJAT TaKKe OTpa)kaTelbHbIE MEPEroOpoJKH — Yy3KHE METAJUIMYECKUe IUIACTUHKH,
NPUKPEIUICHHBIE K BHYTPEHHMM CTEHKaM Ouopeaktopa. OHM TNpenoTBpamialoT BO3HUKHOBEHHUE
BOJIOBOPOTOB M 00ECIEUMBAIOT BUXPEBOE JBIKEHUE JKUAKOCTH, PABHOMEPHO pacmpezesnsieMoe HO
BceMy o00beMy peaktopa. OpHako B psje cIydaeB OHH HE MOTYT OBITh TPHUMEHEHBI
(KyTbTUBHPOBaHUE MHIIECTHAIBHBIX TPUOOB), TAK KaK 00pacTaloT MUKPOOPraHU3MaMH (MULIETTHEM ).
HexxHoe u MeasieHHOE MEpeMelIMBaHUE co3JaeTcs B OHMOpeakTopax, NpeAHa3HauyaeMbIX Jis
BBIpAIIMBAHUS KJIETOK )KMBOTHBIX U (B MEHBIIIEH CTEIIEHU) PACTCHHIA.

Abspanust (6e3 SBHOTO, MHTEHCHUBHOTO MEpPEMEIIMBAHMS) MOXKET OCYIIECTBISTHCS IMyTEeM
OapboTaxka — TMoJauM BO3JyXa CHHU3Y 4epe3 TOPU3OHTAIbHYI0 TPYOKY C OTBEPCTHSIMH, HWHOTIA
AQdpUPOBAHME AOCTHTACTCS MPUMEHEHHEM CIIEHMAIBHBIX BHOPAaTOPOB, KOTOPBIE 00ECIEYHBAIOT
BBICOKYIO CTEIICHb aCENTHKH, MaJIBII PAaCX0/ SHEPTHH U OTHOCHUTENIBHO cl1a00 TPAaBMHUPYIOT KIIETKH.
B HexoTopeix (pepMeHTaTOpax HCHOJB3YIOT IOJIBIE MEMIANKH, B KOTOPBIX BO3AYX IOCTYIAaeT B
cpeay KyJbTHBHPOBAHUS Y€PE3 OTBEPCTHS B HUKHEM KOHIIE UX BAJIOB U IOJIBIC JIOTIATKH.

AHHapaTLI C MCXaHHNYCCKHUM nepeMCIIMBaHuCM = — Hauboee PaCIIpoOCTPpaHCHHLIC
KOHCTPYKIIMU B COBpeMeHHOI‘/‘I MI/IKpO6I/IOJ'IOFI/I‘leCKOI71 IIPOMBIINIJIICHHOCTH.
TIPHEOX
MESIDATIKH
UHO Ry NAayna = BhIXOA rasa)
<l T
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Puc 2. ®epmenTep ¢ MEXaHUYECKUM TIEPEMEIINBAHUEM.
Anmnapartsl ¢ THeBMATHYECKHM INepeMelIHBAaHHEeM

B Takoro Tuna amnmapatax MeIIagKka OTCYTCTBYET U IIEpPEMENIMBAHUE JKUIKOCTH
OCYIIECTBIISIETCSl My3blpbkaMu rasza (puc.3). EcTecTBEHHO, 4TO CKOPOCTh MAaccooOMEeHa B HHX
HaMHOT'O HUXKE, YeM B (PEPMEHTOPAX C MEXaHUYECKUM IepeMelINBaHUEM (C MEIaIKaMHu).

KnaccuueckuM amnmapaToM Takoro Tuma sBisieTcs 3piau@THbI peakTop (airlift — mogbem
BO31yxa). buopeakTopsl ¢ MHEBMATHYECKUM IMEPEMEIINBAHUEM XapaKTEPU3YIOTCs 0ojiee MITKUM
(MIaBHBIM) NEPEMENIMBAHUEM COJEPKHMMOTO M MOJIYYMIM PAaCHpPOCTPAHEHUE IPU BbIpAIlMBAaHUU
KJIETOK JHMBOTHBIX M pacTeHui. IIHeBMaTumyeckue ammapaTbl NPUBIEKAIOT TaKKe MPOCTOTON
KOHCTPYKLIUU ¥ MaJIbIMHU SHEPro3aTpaTaMu.



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTyCTiK KasakcTaH MmeavunHa akagemusicol» AK AO «HOxHo-Ka3zaxcTaHCKast MEAVILUMHCKAS aKaaeMus»
Kadenpa «Texnonoruu papmMareBTHIECKOTO MPOU3BOJICTBAY 044/48-11
®dapmaneBTHUYSCKAs OMOTESXHOJIOTHS» lerp.m3ldd
OCHOBHOHIl HUX HENOCTAaTOK — "THxoxomHocTh' OmHAKO M 3TO HE BCErma SIBISETCI

HEJIOCTaTKOM, TIOCKOJIbKY, HallpUMEp, B YCIOBHAX "THXOXOIHBIX" YCTAHOBOK KYJIBTYPBI KJIETOK
pacTeHHi  XapaKTepU3yITCSs OWOCHHTETHUYECKHMMHU  CIIOCOOHOCTSIMH, MPHUCYIIUMH  IEIIOMY
pactenuto. Tak, xmetkm Digitalislanata B spaudTHOMDEpMEHTOpPE NPOAYIUPYIOT I[ICHHBIN
KapJIMOJIOTUYECKUH Mpernapar — p -METHIJUTOKCHH.
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Puc.3. ®epMmeHTepHI C THEBMATHYECKUM MIEPEMELINBAHUEM::
a) OpIUQTHEIA; 0) My3BIPEKOBOTO THIIA

Annaparsl ¢ HHPKYJISHHOHHBIM MepeMelnBaHueM

bropeakTopsl TUPKYISIIUOHHOTO WM THAPOJMHAMHYECKOTO THIAa OCHAIIEHBI HAacOoCaMHU U
KEKTOpPaMH, CO3MAIOIIMMU HAMpaBIEHHBIA TOK JKHJIKOCTH IO 3aMKHYTOMY KOHTYpY (Kpyry).
KunakocTh yBiaekaeT 3a co00i My3bIphKH Ta3a U TEM CaMbIM KYJIbTypajibHas cpeia OJHOBPEMEHHO C
MepeMelInBaHUEM  MOKET HachlaThcsl MO0  aTMOchEepHBIM  KHCIOpOIOM, IJbo  (c
HCIOJIb30BaHUEM CIEIMANBHBIX YCTPOUCTB U 2’)KEKTOPOB) Ta30M UHOTO TUTIA.

Otu anmapatbl (OMOPEaKTOPbI) OTIUYAIOTCS MPOCTOTON KOHCTPYKIIMH M HAJASKHOCTHIO B
IKCILTyaTaIuH.

DepMeHTOpPHl  IUPKYIAIUOHHOTO THIIA YacTO 3allOJIHAIOTCS  TBEPJIBIMH  YaCTHUIIAMHU
(Hacamkoi), KOTOpBIE CIOCOOCTBYIOT JIyYIIeMy TEPEMENIMBAHUIO COJICPKUMOTO PEaKTOpa,
MPETSITCTBYIOT OOPaCTaHHUIO CTEHOK MPHU UTUTEITLHOM KyJIbTUBHPOBAHUU, a TaKXKe 00eCreUnBarOT
TUCTICPTUPOBAaHUE BO3AYyXa B JKUIKOCTH. HEeKoTophle MUKpPOOPTaHU3MBI, MPUKPEIUISISCH K TaKUM
HacajkaM (B YAacTHOCTH, TpuObl W aKTHHOMHMIIETHI), pPa3BUBalOTCA HamMHOro nyumie. OT
OMOPEaKTOpPOB C HAacagKaMu — OAMH mIar K ¢pepMeHTOpaM AT UMMOOUIU30BAHHBIX KJIETOK MIIH K
amnmaparam i UMMOOUITM30BaHHBIX ()EPMEHTOB.

B nmocnennee Bpems pa3pabaThIBatOTCsl HOBBIE CITOCOOBI aspanuu. Hampumep, BO3ayx MOXET
MOJIaBaThCs dYepe3 CICIUalbHBIE ITOJMIIPONAICHOBEIE MEMOpaHbl. DTO TO3BOJIIET H30eraTh
MEHOOOPa30BaHUS W OYEHb XOPOIIO 33apEKOMCHJIOBANO CeOs MPU BBIPAIIMBAHHH  KJICTOK
9yKapUOTHYECKUX OPTaHU3MOB, B YACTHOCTH MPHU MPOMBILIUIEHHOM MOJIYyYeHUH UHTEpPepoHa.

Cucrema Termioo0MeHa

Termnoo0MeH OCYIIECTBISIETCSl ¢ MOMOIIBI0 TPYO € OXJIAXAAMOIIUM WM HarpeBaroIuM
areHToM, KOTOpBIE OIUJICTAIOT ammapaTr u o0pa3yloT TaKk Ha3bIBaeMyK pyoOaimiky peakrtopa. MHorma
3Ta cHcTeMa TPyO pacrmoiliaraeTcs HEMOCPEACTBEHHO B MOJOCTH (epmeHTopa. Harpesarommmu
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areHTaMd B TPOMBINUICHHBIX OMOpEaKTOpax CIOyXaT Topsdas Boxa wWiu mnap. EcrtecTBeHHO, B
nabopaTopHbIX (pepMEHTOpAxX Yallle UCIONb3YETCS ANEKTPUUECKUI TOJJOTPEB.

B kadecTBe OXJIaXJAKOLIMX AareHTOB IPUMEHSIOT BOJAY C HHM3KOW TeMIIepaTypoi
(apTe3uaHCKyl0 WM MPONYUICHHYIO Yepe3 XOJOIWIbHYIO YCTaHOBKY); Oojee riy0okoe
OXJIQXKIEHUE JOCTUTAETCS UCIIOJIb30BAHUEM STUIICHIIUKOIS WK ¢ppeoHoB. [Ipodrema oxmnaxkaeHUs
(hepMEHTATOPOB CTAHOBUTCSI OYEHBb 3HAYUTEIHLHOW B IPOMBIIIJICHHBIX MACIITa0aX.

CucremMa neHorameHus

[lenoramenue — cpeacTBO OOpbObI ¢ HM3OBITOYHBIM IIeHOOOpa3oBaHueM. CyYIIECTBYIOT
XUMHUYECKHE, MEXaHHYeCKHue, aKyCTHMYeCKHe W Jpyrue Bubl meHoramieHus. Hawubonee wyacto
MPUMEHSIOT XUMHYECKHE UM MEXaHWYEeCKHE CIocoObl meHoramieHus. K Xxumudeckum cpenctBam
OTHOCSITCS TIOBEpXHOCTHO-aKTUBHBIE BEIIECTBA, KOTOpBIC, BHEAPSSICh B CTEHKH IIY3bIpEH,
CTaHOBATCA UEHTPaMU HMX HEYCTOMYUBOCTH. O(DPEKTUBHBIMU TICHOTACUTEISIMU  CIyXKaT
pacTuTenbHbIe (COeBOE, pariCoBOE, KOKOCOBOE, IOACOIHEYHOE, TOPYMYHOE) Macia, >KMBOTHBIE
(cano, peIOU KHUp) U MUHEpATbHBIC KUPBI. HeToCTaTKOM 3THX TICHOTACHTENICH SBJSICTCS TO, YTO
IIPH WX YTHIA3AIMA MUKPOOHBIMH KJIETKAMH CaMH 110 ce0e CITIOCOOCTBYIOT IIEHOOOPA30BAHMIO.

MexaHnYecKre MEeHOTACUTENHN TPEICTABISIIOT COO0M pa3IMUHBIC YCTPONCTBA, COMBAIOIIHEC
NeHy: JMCKH, JomacTv, OapabaHbl, pacronararoniyecss B BepxHEl dYacTtu peaktopa. bonee
CJIOKHBIMHU TIPUCTIOCOOICHUSIMHU SBIISIOTCS CENapaToOphl MEHbI, KOTOPHIE OJJHOBPEMEHHO CIyXKaT JIJIs
cbopa Omomacchl, cojepxaileiicss B IeHHOM cioe. Bce aTu yerpoiicTBa, KOHEUHO K€, MPUBOIST K
JOTIOTHUTEIFHBIM 3aTpaTaM U yJI0pOKar0T MPOU3BOJICTBO.

Cucrema crepuan3aunu

YcTpolicTBa M peXUM  CTEPWIM3AIMH  ONPECNIIeTCs  KOHCTPYKIIMEH —OmopeakTopa,
BCIIOMOTATEIILHOTO 000PYJAOBaHMS, HCIOIB3YEMBIX IUTATENBHBIX cped W T. 1. Haubonbiiee
3HAUCHUE UMEIOT TePMHUYSCKUN METOJ CTEPHIIM3AIMK O0OpYIOBAHUS U Cpell W (PHIIbTPAIIHOHHBIN
C1I0C00, MPUMEHSEMBIN JIJIs1 YAAJICHUS MUKPOOPTaHU3MOB M3 10/IaBaeMOTO B ()ePMEHTOPHI BO3yXa
WM IPYTOro rasa.

Pexumbl TepManabHBIX CIIOCOOOB CTEPHIIM3AIMU OMPEACTSIOTCS XUMHUYECKUM COCTaBOM
MUTaTeNbHBIX cped. [lpu 3TOM OmpenensifonM SBISETCS COCTOSHHE KOMIIOHEHTOB Cpelbl Mmociie
CTEpUJIN3alluU; TTIABHOE COXPAHHOCTh €€ MUTATENbHBIX KauecTB.

IIpodembl MaciiTa0upoBaHuA epMEHTALMOHHBIX MPOIECCOB

TexHOJOTHS TTPOU3BOJICTBEHHOT'O MpOoIlecca OTpadaThIBACTCS IMOAITAIHO: B J1a00OpaTOPHBIX,
MWIOTHBIX  (OTBITHO-TIPOMBIIIUICHHBIX) W TMPOMBIIUICHHBIX YCTaHOBKAax. Yale BCTpedaroTcs
ammapaTel ¢ oobemamu QepmerTtatopHoit kamepsl: 0,5-100 1 (mabopatopubie), 100-5000
(manmotueie) U 5000-1000000 1 u OGonee (mpomblniieHHbe). Ha kaxaoMm stame yBenWdeHHs
Macmraba  ¢epMmeHTanuu  (mporecca) —  MacmTabHOM — mepexoie  (MacITaOupOBaHUU
OMOTEXHOJIOTHYECKOTO TpOoIlecca) — PemalTcs KOHKPETHBIE 3aJayd OTPaOOTKH (HaJTaKWBaHUS)
MIPOU3BOJICTBA M €0 ONTHUMHU3AIIHH.

JlaGopaTopHbie (QepMEHTEpPHI MO YCTPOWCTBY M (opMe HAMOMHHAIOT MPOMBIIIICHHBIE U
MOApa3ICNAOTCS Ha Te, ke Tumnbl. [IpaBma, B mabopaTopHbIX MacmTabax HaubOoee YacTo
MPUMEHSIOTCS almaparbl ¢ MEXaHMYecKuM nepememuBaHueM. [lo mpuHmumy TtemiooOMeHa u
CTepUJIN3alluu OHHU JAENATCS Ha JBe Kareropuu. K mepBoil OTHOCATCS JIMIIEHHBbIE COOCTBEHHBIX
CUCTEM TEIUIOOOMEHa W cTepuin3anuu. Takue ammapathl, MO CYTH JAela, MPEICTaBISIOT COO0i
KaMepsl JUIs KYJIbTHBHPOBAHUS, TOMEIIAEMbIe B BOJASHbIE OaHH U CTEPUIN3YeMble B aBTOKJIABAX.
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AnmapaTsl  BTOPOW  KaTeropuu CHAOXEHbI CHCTEMaMH TEIIoOOOMEHa | CTEepUJIM3AlHH,
IPUHIIMINAAIBHO HE OTIMYAIOUIMMUCS OT TAKOBBIX MPOMBIIIEHHBIX YCTaHOBOK.

C nomolipio 1a00paTOPHBIX OMOPEAKTOPOB PEIIAIOTCS CIASAYIONINE 3a/1a4H:

1) KuHETHMYEeCKHEe — ONpEJeJIEHHEe CKOPOCTH pPOCTa KIETOK, AS()(PEKTUBHOCTD YTUIH3ALUU
cyOCTpaToB ¥ 00pa30BaHUS LIEIEBOIO MIPOIYKTA;

2) HeKOTOpble MacCOOOMEHHBIE — pacdeT Kod(h(PHUIIMEHTOB Macconepeaaun, CKOPOCTh MOCTYILICHUS
B cpeny O2 u Ipyrux ra3oB, CKOPOCTEOCBOOOKICHUS OT Ta3000pa3HbIX MPOIYKTOB, 00Pa3yIOIIUXCS
[IpU KyJIbTUBUPOBAHUU NPOAYLIEHTOB (B nepByto ouepenp CO2);

3) ompenenenne KOd(pGHUIMEHTOB pPEAKINi, CBSI3BIBAIOLINX YTUIH3UpyeMble cyocTpatel U O2 ¢
[I0JTy4aeMBbIMH LIE€JIEBBIM U TOOOYHBIMU MPOTYKTaAMHU.

[TunoTHBIE YCTAHOBKM HCIOJNB3YIOT JJis TMOUCKAa (OTCI0Ja W Ha3BaHHE) Haubonee
[EeIeCO00pa3HbIX TEXHOJOTUH M B OOMIMX uYepTax MOJEIUPOBAHHE MPOMBIILIEHHOTO IpOoLEecca.
[ToaToMy Ha JaHHOM 3Tale CTaparOTCs MPUMEHSTH TOT THII ammapaTa, KOTOPBIM Mpeanojaraercs
UCIIOJIB30BaTh B NPOMBINUIEHHOM MacmTabe. MHbIMH ciioBamH, OTpaOaTBHIBAIOTCS BCE ACHEKTHI
IIPOM3BOJICTBA, BIUIOTH JI0 MITATHBIX BOMPOCOB. [Ipy MacmTaOHBIX mepexoax CleAyeT MOCTOSHHO
UMETh B BHJY, YTO MIPH COOJIIOJICHUN OJAMHAKOBBIX YCIOBUH (Cpeaa, TUI ammapara, Temreparypa u
pH, CKOpOCTh mepeMemmMBaHHs) YpPOBEHb M CKOPOCTb CHHTE3a IIENIEBOrO MPOAYKTAa MOTYT
CYILIECTBEHHO pa3jinyaTbCsi CUTyallUs, OYEHb YETKO MpociexeHHas eme B 1940-1950 rr. mpu
OpraHU3aIHi KPYITHOMACIITaOHBIX TPOU3BOJICTB AHTUOMOTHUKOB.

BenencrtBue cka3aHHOTO Mpu Tepexoje OT JabOpaTOpHBIX K MWIOTHBIM, a 3aTeéM OT
NWIOTHBIX K TMPOMBIIIJIEHHBIM YCTaHOBKAaM, MPHUXOAUTCA HapsAAy C O0O0BEMOM U3MEHATH U
KOHCTPYKIIUIO, U PEKUMBI PaOOTHI anmapaToB.

[lenTpanbHOi mpoOieMoil mpuU 3TOM  sBISETCS MOAOOp HAAEXKHBIX KpPUTEPUEB
MacIITaOMpOBaHus, OOECHEUNBAIOMINX pa3pabOTKy BBICOKOAP(GEKTUBHBIX U SKOHOMHYHBIX
TEXHOJIOTUI MPOMBIIIUIEHHOTO TIPOU3BOJICTBA IEJIEBOTO MPOIYKTA.

Cneunanu3npoBaHHblie pepMeHTAMOHHBIE MPOIECChI

BonpMHCTBO  ()ePMEHTALMOHHBIX TEXHOJIOTUM CBSI3aHO C OJKUIKUMH a3pUpPyEeMbIMU
CHCTEMaMHM, OJIHaKO B HACTOSIIEE BPeMs JOCTaTOYHO IIMPOKO MCHOJB3YIOTCS (pepMEHTAIMOHHbIE
TEXHOJIOTUH, OCHOBAaHHbIE HAa YTUJIM3ALUU TUIOTHBIX CYOCTPATOB, IPH OTCYTCTBUU BOJIbI MJIM MAJIOM
ee KOJIMYECTBE, a TAKXkKe B OE3KHUCIOPOIHBIX YCIOBHUSIX.

AHa3po0HbIE NMPoLeCcChl

bropeakTopsl A TaKUX MPOIECCOB JIMIICHBI MPUCTIOCOOICHUH ISl adPUPOBAHUS CPEIHI,
XOTSl HEKOTOpPhIE W3 aHA’pPOOHBIX IPOIECCOB COMPOBOXKIAIOTCS TOTPEOICHHEM Ta3000pa3HbIX
IPOJYKTOB BOJIOPO/Ia, METaHa, TOITOMY TPEOYIOT COOTBETCTBYIOIINX MPHUCITOCOOICHHIA TSl TIOJauu
ra3oB B JKWAKYIO cpedy. Benymmm MoMeHTOM siBiisieTcsi oOecreueHue aHa’poOuo3a, uTo
COIPSDKEHO CO 3HAYUTENBHBIMU CII0KHOCTSMHU.

TeepaogasHbie mpouecchl

MHorue OHOTEeXHOJIOTHYECKUE MPOIIeCChl OCHOBAHBI HA B3aUMOJICHCTBUN TpeX (a3: TBepIoH,
KUJIKOW U ra3o00pa3Hoi. CyImmecTBYIOT TPOIECCH, B KOTOPBIX POJIb JKHUIKOW (pa3bl CBeIEHA 0
MUHHMYMa: OHA JIUIIb UCIIONB3YETCS [UIS YBIKHEHHS TBEPIOH MOBEPXHOCTH I BO3ayXa (Taza).
B 3aBucumoctu OT mnpeBanupyromend (a3pl MPOIECCHl W COOTBETCTBYIOUIME UM  ammaparbl
MoApa3AeIAIOTCS Ha TBepAo(da3Hbie u razodaszHele.

TBepao¢aszHble OCYIIECTBISIOTCS, KaK TPAaBWIO, HAa OCHOBE PACTHTEIBHOTO CBIPbS H
UCIIOJIB3YIOT Yallle BCEr0 MHULEIUATbHbBIE TPUOBI U APOXOKHM WM MX KOMOMHanuu. Paznuyaror Tpu
TUNa TBEPIO(a3HBIX MTPOIECCOB:
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* IloBepxHOCTHBIE, KOT/Ia CIOW cyOcTpara He mpeBbimaer 3—7 cMm ("ToHkuil cnoit"). B xauectBe
"OropeakTopoB" MCHONB3YIOTCA OOJbIINE (0 HECKOJIbKHX KBaJIPaTHBIX METPOB) MOJHOCHI HIIU
KYJIbTYpaJIbHbIE KaMepHbl.

*['myOMHHBIC TIPOLIECCHI, UAYIIHE B HE TNepeMmemmuBacMoM ciioe ("Bbicokuit cioi"). buopeakTopsl
MIPEJICTaBISAIOT CO00M riy0oKue OTKpBIThIe cocyabl. s adpoOHBIX TBepAo(a3HBIX MPOLECCOB
paspaboranbl mpucnocoOneHus, obecneunBaromue AUPGY3HOHHBIA H  KOHBEKIIMOHHBIN
ra3oo0MeH.

* [IlepememnBaemble IpoLECCHl, IPOTEKAOIINE B IEPEMELIMBAEMONM U a’3puUpyeMoil Macce
cyOcTpara, KOTOPbIi MOXET OBITh TOMOTEHHBIM (ITOYKUIKOH KOHCHCTEHIIMN) WM COCTOATH U3
YacTHUIl TBEPJOTO BEUIECTBA, B3BEIICHHBIX B KUAKOCTHU (IIEPEXOIHBIN BapHaHT OT TBepA0(a3zHOro
mporecca K Impoleccy B JKuAkou ¢aze). Jlns 3Toro OOBIYHO HCIONB3YIOT OHMOPEaKTOpHI C
HU3KOCKOPOCTHBIM MEePEMEIINBAHUEM.

HuTepec k TBepaodaszHbIM mpoiieccaM OOYCIOBICH UX HEKOTOPHIMHU MPEUMYIIECTBAMU I10

CPaBHEHHIO C MIPOIIECCaMU, OCYIIECTBISIOIUMICS B JKHUIKOH (aze:

1) oHu TpeOyIOT MEHBINIUX 3aTpPaT Ha OCHAILICHHUE U 0oJiee JICIIEBbIC B AKCILTyaTaIlHH;

2) xapakrtep cyocTpaTa 00JieryaeT OTJe/IeHuEe U OYUCTKY IPOYKTa;

3) HuU3KOE cojaepKaHHE BOJbl NPENATCTBYET 3apa)KCHHUIO KYJIbTYpbl HPOAYLEHTa HNOCTOPOHHEH

MUKPODITIOPOI;

4) TBeprodazHbie MPOLECCHl HE CBSI3aHBI CO COPOCOM B OKPYKAIOLIYIO CpeAy OONBIINX KOJINYECTB

CTOYHBIX BO/I.

OnHako W 3/ech CYUIECTBYIOT CBOU IpoOsieMbl. BcrnencTBue OTCYTCTBHSL XOPOIIEro
HNepeMelINBaHMsl MPOIYLEHT YacTO pacTeT B BUJE KOJOHUH U JIHIIb IOCTETIEHHO MOXET
pachpoCTpaHATbCA MO CyOCcTpaTy; HIpH 3TOM BO3HMKAeT JIOKajdbHas HEJOCTaya IUTaTEJIbHbBIX
BEIIECTB, TOTJa Kak 4acTb cyOcTpaTa BOOOIIE HE UCHOJb3yeTcsl (HE KOJOHU3UPYETCsS)
MPOIYIIEHTOM; HEIOCTATOYHO 3(h(PEKTUBHBIA KOHTPOJIb 3a adpaluen u ap.

I'azo¢ga3znbie npoueccsl

[Tpomeccel 3TOr0 THUMa OCYIIECTBIAIOTCA B ammaparax C TBEpAbIM HamOJIHMUTENEM, depe3
KOTOPBII NPOIyCKaroT ra3. B Takux ammaparax MojydaroT, HallpuMep, CIUPT Ha OCHOBE JPOXOKEH,
a TaKke MX Oumomaccy, MeJKHe arperarbl JPOKKEBBIX KJIETOK, MPEJBApUTENIBHO YBIaKHEHHbIE
KOHIIEHTPUPOBAHHON MHTATEeNIbHOW CpefoH, "mapsaT" B MOTOKE Tasa, MOAABaEMOro MOJI CUIbHBIM
JIaBJIEHUEM 4epe3 COIUIO B JTHUIIE peakTopa. ['a3, mokumaromuil anmapar, HECeT ¢ CO0OM JieTydne
MPOAYKTHI JKU3HEICSITEIPHOCTH IPOXOKEeH (B TOM YHCIIE M CIUPT), KOTOPHIE KOHICHCHUPYIOTCS B
xononuiabHUKE. [Tporiecc MokeT oCylecTBIATHCA Kak B a3pOOHBIX, TaK U B aHAIPOOHBIX YCIOBUIX
(B 3aBUCHUMOCTH OT HCIIOJIb3yEMOT0 raza).

TexHoJi0rus BEIPALIMBAHUS KYJAbTYP )KUBOTHBIX U PACTHTEJbHBIX KJIETOK

MaccoBoe KyJIbTUBUPOBAaHHE OPraHU3MOB Uil OWOTEXHOJOTMYECKUX LeJNeH JI0CTaTOYHO
XOPOIUIO pa3paboTaHO MPUMEHHUTENBHO K OaKTEpUsM, APOXOKaM U MULETUAIBHBIM IpUbaMm, U JIUIIb
CPaBHUTENBHO HEIaBHO HAYAJIMCh NHTEHCUBHBIE UCCIIEIOBaHMs B 00JACTHU BBIPALIUBAHUS KYIBTYP
KJIETOK JKUBOTHBIX U pacTeHnid. C MOMOIIBIO TEXHUKH KYJIbTHBHPOBAHUS PACTUTEILHBIX KIETOK BO
MHOTHX CTpaHax C YCIEXOM TOTOBUTCSl MOCEBHOW MaTepuas AJis Pa3MHOXKEHHsS ONpeAeNeHHBIX
ul088 pacrenuii. CTUMYJIOM JIsi COBEPIICHCTBOBAHMSI METOJIOB KYJIbTUBUPOBAHUS PACTUTEIBHBIX
KJIETOK SIBIJIMCH pPa0OThl MO UW3YYEHHIO OpraHoreHe3a M aMIuiMpuKanus MPOPOCTKOB C
NOCJCAYIONMM  BBICEBOM HUX B  TpyHT. OpHako KpymHOMaciuTaOHOE — BbIpallldBaHUE
CYCHCHIMPOBAHHBIX KYJIbTYp KJIETOK MHOTHMX BHJOB PacTeHUH yxXe pa3pabOoTaHO M HCIIOJB3YETCs
JUTS TIOJYYEHUsI TIPOIYKTOB, TUIIMYHBIX MPOIYKTaM IEJIbHBIX PacTeHUil: HalpuMep, MPOU3BOJACTBO
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HUKOTHHA, QJKaJOMJ0B M KeHbIIeHA. CuMTaercs MNEepCHEKTUBHBIM IPOU3BOJCTBO TaKHUX
JOPOrOCTOSIMX IPENapaTroB, Kak AUTUTAINCA (HANEPCTSIHKHU), )KaCMUHA, MSTHI, KOJAEUHA U T. I
@DepMEHTAaMOHHBIE METOJIbI, NPUMEHSEMbIE IPHU KYyJIbTUBHPOBAHMM PACTUTEIBHBIX KJIETOK B
XKHUJIKOH IepeMelIMBaroleiics cpeiae, BO MHOIOM 3aUMCTBOBaHbl M3 MUKPOOHOJIOIMUYECKON
TexHuku. [IpaBna, KynbTypel pacTUTENBbHBIX KIETOK pPAacTyT HaMHOIO MEIJICEHHEEe, HEKENH
OakTepuaibHble, XOTA OOJBIIMHCTBO JAPYIMX XapaKTePUCTUK MTOBOJNBHO Omm3kue. W XOTs
HEKOTOPBIE NMPOIYKTHI PACTHTEIHHON OMOTEXHOJOTUU YK€ MOSBHIINCH HA PBIHKE, CHEIHATHCTHI
[OJIaraloT, 4YTO B KOMMEPYECKOM OTHOIIEHHMH MPOIECCHl TAaKOro pojaa BpsAn Ju OyayT
IIPUBJIEKATEIbHBIMU HA IPOTSHDKEHUN MHOTUX JIET.

Tem He MeHee, MOTEHUMAIBHO OYEHb BAXKHBIC OPTaHUYECKUE COCOUHEHMSI CHHTE3HPYIOTCS
TOJIBKO PAcCTUTEIbHBIMH WJIU KMBOTHBIMM KJIETKaMM, YTO 3acCTaBJIIeT M3BICKMBATh IOIAXOABI B
peLIeHUH BO3HUKAIOUIMX Mpo0seM, He oOpalas CyLECTBEHHOT0 BHMMAHHUS Ha CTOMMOCTb 3THX
TEXHOJIOTHII.

KneTtku XMBOTHBIX CHOCOOHBI pacTH JUOO B BHJIE CYCIIEH3WH, JHOO MPHUKPEIUIEHHBIMU K
IUIOTHOMY cyOcTpaTy (TBepnoil moBepxHocTH). Takue knerku xak, Hela (kneTku, npoucxoasiiue
U3 OIyXOJIM YEJIOBEKa) MOTYT PacTH B JIOOOM M3 3THUX COCTOSIHHM; JIMM(OOIIACTOMHBIE KIETKU
pacTyT B CYCIIEHIUPOBAaHHBIX KYJbTypax; a HOpPMajbHbIE JIUIUIOMIHBIE KJIETKH CIIOCOOHBI pacTu
TOJIbKO OyJy4H MPUKPEIUIEHHBIMU K TBEPAOH TOBEPXHOCTH.

MoHOCIOIHOE KYJIbTUBUPOBAHUE )KUBOTHBIX KJIETOK BO MHOTOM OIIPENEISIETCS JOCTYITHOCTBIO
HOBEPXHOCTU JJIi MX IPUKPEIUICHHUS, BCJEACTBUE YEro MHOI'ME KOHCTPYKTOPCKHE DPa3pabOTKU
HaIpaBJICHbl Ha CO3JaHUE METOJOB YBEJIMYEHUM BO3MOXHOW IUIOIIAAM IpHUKperuieHus. PanHue
TEXHOJIOTUM OCHOBBIBAJIUCH NMPEUMYILIECTBEHHO Ha MCMOJIb30BAHUH BPAIIAIOLINXCSA MPOOUPOK WU
(J1aKOHOB C LENbI0 JIYYIIEro OOECHEeUeHUs PpacTyIIUX KIETOK MUTATeIbHBIMU BEIIECTBAMU M
BO3/TyXOM.

CoznaBaeMble B TIOCJTEIHEE BPEMsI CHUCTEMBI IpEIHA3HA4YarOTCS JUIsl MOAJIEp’KaHUs pOCTa
KJIETOK Ha CBEPHYTHIX B BUJE "OyXT" MPOHUIIAEMBIX JIJISl Ta30B T€(PIIOHOBBIX TPYOOUKax, Kaxaas U3
KOTOpBIX HMeeT moBepxHOocTh okoio 10 000 cm2 (a oOmiee ux uucio B peakrope Oonee 20). B
TaKHUX YCJIOBHSX MHOTHE THUIIBI KIETOK KYJIBbTUBUPYIOTCS TIOBOJBHO XOPOILIO.

Eme oIHMM NepcHeKTHBHBIM CIIOCOOOM KYJIBTUBUPOBAHUS KJIETOK MXHBOTHBIX SBIISETCS
croco0, OCHOBaHHbBI Ha HCHOJB30BAHMU HEOONbIIMX OycHH (LIAPUKOB, MHKPOHOCHUTENEH), K
KOTOPBIM MpUKperuisitoTest kiaeTku. [llapuku MoryT m3roraBiauBaThCcs U3 cedajekca U o0nanaTh
NOBepXHOCThIO B 7 cM2 Ha 1 wmr. Illapuku criocoOHBI M1aBaTh B CyCIIEHIUPOBAHHOM COCTOSIHUU U
Ha HUX MOTYT PacTU KJIETKU DPA3JIUYHBIX TUMOB. TakuM MyTeM Yy)Ke IOJIy4aloT YeJIOBEYECKUH

uHTepdepoH. [JanHbIil coco0, moaararT, ClIOCOOEH 3aMEHUTh METOJ] MOHOCTIOMHBIX KYJIBTYP.

KYJbTUBUPOBAHUE BUOTEXHOJIOT'HYECKHUX OB BEKTOB
CambIM TJIaBHBIM HAmpaBJICHHEM OWOTEXHOJOTUM (OCHOBHOM 3ajaueil) SIBISETCS BCEMEpPHast

UHTCHCU(UKALMS POU3BOJICTBEHHBIX TMPOLIECCOB, YTO JOCTHTAeTcs, C OJHOW CTOPOHHI,
BHE/IPEHHEM HOBBIX BBICOKOIPOAYKTHBHBIX OMOJIOTMYECKUX OOBEKTOB (TMPOJYLIEHTOB), a TaKKe
HMIMPOKUM IpUMEHEHHEM 3(P(PEKTUBHBIX TEXHOIOTUYECKUX MPUEMOB (TEXHOJIOTHYECKUX PEKUMOB).
VYkazaHHas 1eNb JOCTUTAeTCs MOA00POM MOAXOJISIIErO ChIpbs (CyOcTpaTa A BBIpALMBAHUS
MIPOyIIEHTA), pa3pabOTKOW HAMIYYIIeH KOHCTPYKIIMU OnopeakTopa ((pepMeHTopa), onTuMHU3anuen
YCIIOBUHM KYyJIbTUBUPOBAHUS TMPOAYLEHTa, oOecnieueHueM 3()PEeKTUBHOTO KOHTPOJIS 3a CAMUM
TEXHOJOTMYECKUM TPOIIECCOM, a TAaKXKE€ YCOBEPIICHCTBOBAHHWEM CIOCOOOB BBIJICICHUSI M OUUCTKU
[EJIEBOT0 IPOAYKTA.
CyOcTpaTsl 11 KyJ1bTHBHPOBaHNs 0M000bLEKTOB
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[TurarenbHble Cpebl AJs BBHIPALIMBAHUS OOBEKTOB OMOTEXHOJIOTHH, T. €. MPOJIYLEHTOB TeX
WIM WHBIX COCAMHEHUH, MOTYT OBITh HEOIpPENEICHHOI0 COCTaBa M BKIIOYATh Pa3IUYHbIC
OuoreHHple J00aBKM (pacTUTCIIbHBIC, JKUBOTHBIC WJIM MHUKPOOHBIC) — MSCHOM OSKCTpPAKT,
KYKYpY3HYIO MYKYy, MOpCKHE Bojaopocid u T. 1. [IpuMmeHSIOTCS TakkKe Cpenbl U3 YUCTBIX
XUMHYECKHX COCTUHEHHUM ONPEEIIEHHOT0 COCTaBa, TaK Ha3bIBAEMbIE CHHTETUUYECKHE.

KoMIOHEHTHBIN COCTaB cpe OnpeAenseTcs NUTaTeIbHBIMA NOTPEOHOCTIMH TIpoayLeHTa. Bo
MHOTHX TIPOLIECCaX HMCIOJIB3YIOT B KadyeCTBE OOBEKTOB OpPraHU3MbI, paHEe Ha3bIBaBIINECS
rerepoTpodamMm, KOTOpbIE B HACTOSIIEEe BpeMs TMOAPA3ICIAIOTCS HAa: OPraHo-aBTOTPOQBI
(YnorpeOssitoniye OpraHu4YecKue BEIIeCTBA KAaK MCTOYHMKH JHEPruu), JHTOTreTepOTPOdEI
(MCTIONB3YIOIIME OpraHMYeCKHEe BElIeCTBA KaK MCTOYHUKU YIJIEpOAa) U OpraHoreTepoTpodsl (s
KOTOPBIX OPraHUYECKUE BEIIECTBA CIIYXKAT U UCTOYHUKAMU SHEPTUH, U UCTOYHUKAMH YTIIEPOaA).

[TuTaTenbHble Ccpeapl TMPU3BaHBl O0OECIeYMBaTh KUZHECIIOCOOHOCTh, POCT U Pa3BUTHE
COOTBETCTBYIOIIMX MPOJYLIEHTOB, a TakKKe CHHTE3 IEJIEBOr0 TMPOAYKTAa C MaKCUMAalbHON
appexTuBHOCTBIO. TpeboBaHUs K TUTATENILHBIM CPEaM, UCIOIb3YEMbIM B OMOTEXHOJIOTHH, HUYEM
HE OTJIMYAIOTCS OT TPEOOBAHWH, MPEIBSBISIEMBIM K IHTATCIBHBIM CpelaM, MPUMEHSEMBIM B
MUKPOOHOJIOTHY JIJIsl KYJIbTUBUPOBAHMS TE€X WM MHBIX MUKPOOPTaHU3MOB.

JUis IpUTOTOBJICHUSI TUTATEIBHBIX CpeA B OMOTEXHOJOTUH HCHOJB3YIOTCS pPa3HOOOpa3HbIC
CyOCTpaThl, KOTOPBIE JOJKHBI yIOBIETBOPSITH OMPEICICHHBIM KPUTEPHUSIM.

Cybctpat mpencraBisieT coO00l ChIpbe AJI MOMyUeHUs LeNIeBOTr0 MPOJYKTa U JOKEH OBbITh
HeACQUIUTHBIM, IEIIEBBIM, 10 BO3MOKHOCTH JIETKO JTOCTYITHBIM.

PacturenbHass Ouomacca M (B MEHbLIEH CTemneHHM) OHoMacca >KMBOTHBIX OpPraHM3MOB
OpPEJCTaBISAIOT COOOH  JOCTAaTOYHO XOPOIIO  YTHIM3HpPYEMble MCTOYHHKH yriepoja i
OMoTexHOJOTMYeCKHX Iieneil. Ha oCHOBe 3THMX HMCTOYHHMKOB OCHOBAHO JaBHO CYIIECTBYIOIIEE
NPOM3BOJICTBO AalIKOTOJII W3 3€pHAa W Chipa W3 MOJIOKA. PacTUTEeNbHBIE HCTOYHHKH MOTYT
paccMaTpuBaThCS KaK MPAKTHYECKH HeuctomuMmebie. [lepBuunas mpoaykmimst ¢orocuHTe3a (pocT
pacTeHMil 3a CcHeT HCIIOJIb30BAHMS COJHEYHOH sHepruu) Ha 3emse oOecneuuBaer 2x1011 T
BellecTBa (Oromacchl) B o/l B IiepecueTe Ha Cyxoi Bec!

HaubGonpmas nons Ouomaccel (okomo 44 %) obOpasyercss B BHIE JpeBECHHBI. BBI3bIBaeT
yauBieHne (GakT, YyTO HPOAYKIHS CEIbCKOIO XO3sIMCTBA COCTaBNseT JUIIb 6 % TNepBHYHON
IPOAYKIMH 32 cYeT (POTOCUHTE3a, XOTS UMEHHO U3 3TOT0 KOJUYECTBA MOTY4aeTCsl OCHOBHAS YacThb
MUIIK JUIS JIIOJIeH W JKMBOTHBIX, a TaK)Ke MHOTHE HEOOXOTUMBIE MaTepuaibl (HarpuMmep, s
TEKCTUIILHOW U OyMa)KHON IIPOMBILIIIEHHOCTH).

B Oymymiem 3HaunTEeNbHAS YacTh TPATUIIMOHHBIX CEITHCKOXO03SIMCTBEHHBIX TIPOYKTOB CMOKET
NIPOM3BOJIUTECS C HCIOJB30BAHWEM COBPEMEHHOW OHOTEXHOJIOTHH. B 4acTHOCTH, HOBBIE
OMOTEXHOJOTMYECKHE TOAXO0Jbl IO3BOJAT OOECIEYUTh YTHIM3AIMIO OOJIBLIOrO KOJIWYECTBA
OTXOJIOB CEIIbCKOTO XO3SHCTBA, KOTOpBIE B HACTOSIEE BpeMs HE HAXOAAT TNPUMEHEHUs, U
UCIOJIb30BaTh UX JJIsl IPUTOTOBJIEHUS MUTATENBHBIX TPOIYKTOB.

buomacca cenbcKOro M JIECHOTO XO3SICTBA B HACTOSIIEE BPEMs SBISETCS 3HAYUTEIbHBIM
SKOHOMHYECKUM TIOTCHIIMATOM BO MHOTHX HAIIMOHAIBHBIX SKOHOMHKAX, B TIEPBYIO O4YEpelb B
TPONMUYECKUX U CYOTPOITUIECKUX PETHOHAX.

IV. HitrocTpaTHBHBIN MaTepHaJI: [IPUIAraeTCs
V. JIuteparypa:
OCHOBHAas:
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118.EropoBa T.A., Knynoa C.M., XuByxuna E.A. OcHOBbl OuotexHosioruu. — M.: M3a. meHTp
«Axanemusy, - 2008. — 208 c.

119.EprymenkoB A.H., ®omuue FO.K. BBenenne B 6uorexnomnoruto: Kypc nekmuii. — Munck.: BI'Y,
2002. - 105 c.

120.Cazpiku }O.0O., OpexoB C.H., YakaneBa N.1. buorexnonorus: YuebHoe mocooue. — M.: U3,
Llentp «Axanemus». — 2006. — 256 c.

121.0pexoB C.H. ®apmarneBTrueckas OMOTEXHOJOTHS. PYKOBOJICTBO K MPAKTUYECKUM 3aHATHUSIM. —
Yuyebnoe nmocobue. — [ox pen. akax. PAMH B.A. BeikoBa, mpod. A.B Katnurckoro. — M. :
I'S0TAP-Menua 2009. — 384 c.

122 EnunoB H.I1. Xumuyeckas MukpoOuonorus. - YueOHuk. - M.: Beicinas mkona. - 1989, 448 ¢

123.BopooneBa JI.M. Ilpombinuiennas Mukpoobuosiorus. - Yuyebnoe mocodbue. - M.: Uzn-Bo MI'Y. -
1989, 294 c.

124 .buotexnonorus. [Ipuanunel u npumerenue. Ilep. ¢ anrn. / [lox pen. WM. Xurrunca, /1. becra, Jx.
Hxonca. - M.: Mup. - 1988, 480 c.

125.YyemoB B.U., 3aiineB A.U., [lle6anoBa C.I'. [IpompblnuieHHas TexHOJIOTUs JekapcTB. Tom 2.
Xapbkos, 2002.

126.buotexnonorus MmukpooHoro cuHTe3a (ITox pen. bekepa M.E.) — Pura — 1980.

127 .buotexnonorus. (OTB. penaktop A.A. baes). - M.: Hayxka. - 1984, 310 c.

128.I1ept C. dx. OCHOBBI KyJIbTUBUPOBAHMSI MUKPOOpPraHu3MoB. M., - 1979 r.

129.IIpombiutennas mukpoouomnorus (ITox pex. Eroposa H.C.) — M., 1989 1.

130.IIponeccer u amnmapatsl xumuueckor TexHosnorun (ITox pen. IL.I. Pomankosa). — JI. — 1981.
JOTOJHUTEIbHAA:

55. bepezoB T.T. , KopoBkuna b.®. — buonormnueckas xumusa (ITox pen. U.M. HBanoBoii) — M.,
Menununa — 1981 r.

56. Hukutun I'.A. — buoxumuueckue 0OCHOBbI MUKPOOHOIOTMYeCKUX Mponu3BoacTB — Kues, 1981.

57. bpurrton I'. — buoxumus npupoaHbIX TUrMeHTOB. M., Mup — 1986 r.

58. [Tonosa T.B. — Pa3zsutue 6unorexnonoruu B CCCP — M., Hayka - 1988 1.

59. lMomymsumonHslie actiekTsl OnotexHonoruu — [eaypkun H.C., bpunskos A.B., Mapkenkosa T.B. —
HoBocuobupck: - Hayka — 1990 r.

60. Criertnanbabie  KypHaNbl:  «buorexHomorusy, «®Papmarus Kazaxcranay, «DapmarieBTHUSCKUI
OroJIeTEHBY U JIP.

VI. KonTpoJsbHbie Bonpockl (00paTHasi CBSA3b):
Kaxkas mogxomsiias cxema T0JbKHA OBITh pa3padoTaHa Jjisl KaKI0T0 OMOTEXHOJIOTHIECKOTO
npoiecca?
Kakwue tumsl pepMeHTEpOB UCHOIB3YIOTCS B ONOTEXHOJIOTMYECKOM MPOU3BOICTBE?
Kakumu cucremamu OSKHBL 0071a1aTh COBPEMEHHbIE OMOPEaKkTophI?
Kakue cybcTpaTsl MCHOIB3YIOTCS TPU KYJIBTUBUPOBAHUU OMOOOBEKTOB?
HazoBute ocHOoBHBIE TpeOOBaHUS ONTUMAIILHONW OMOPEAKTOPHOM CUCTEMBI.
B yem 3akmtogaroTcsi 0COOEHHOCTH aHadPOOHOTO KyJIbTUBUPOBAHUS?
B 4em 3akiroyaroTes 0co6eHHOCTH TBEPA0(a3HOTO KYIbTUBUPOBAHUSA?

Jlekumsa Ne 18-19

I. Tema: Metonel oTaeneHus OWOMAacchl (MHICIHS TPOIYIICHTA) OT KyJIbTYpalbHOM
KHUIKOCTH. OCOOCHHOCTH BBIICTICHUS (IKCTPArUpOBAHMS) U OUYUCTKU IEJIEBBIX MPOAYKTOB: IIPHU
nepepaboTke OMOMAcCHl, IPU TMepepadoTKe KyJIbTYPaJbHON CpE.bl.
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II. Iean: O3HAKOMUTH CTYJEHTOB C METOJAMHU OTIEJIECHUS OHOMAacChl OT KyJIbTypaJbHON
AKHUJIKOCTH, OCOOCHHOCTSMH BBIIEICHHUS WU OYUCTKM ILEJIEBBIX IPOAYKTOB, METOJAaMH IIpU
nepepadoTke OMOMAacChl M KYJIbTypalbHOM Cpelbl.

III. Te3ucel Jeknuu:
OTaeenue OMOMAaCChHI

[lepBbiM 3TamoM B Mmpolecce OYMCTKM LEJIEBOr0 IPOAYKTa SBJSIETCA pas3feleHue
KyJBTYpabHON JKUIKOCTH U KJIETOYHOW OMoMacchl cenapanusi. B HEKOTOpBIX ciaydasx cenapariu
HpEeIIeCTBYeT —cleuuanbHas o0paboTka peaklMOHHOM cMecH, crocoOcTByrouass Oosee
3G PEKTUBHOMY OTIENECHUIO OMOMAcChl U CTAOMIM3AIMK BBLICISIEMOTO MpoAykTa. IIpumenstorcs
pas3JInYHbIE METO/Ibl CeNapaluu.

1. ®notauus. Metoz Ucnosib3yeTcsl B TOM Ciy4ae, €CiId KIETKU MPOAYLEHTa B CHIIy HU3KOM
CMauyMBaeMOCTH HAKAILJIMBAIOTCA B MOBEPXHOCTHBIX CJIOSAX CoAepkuMoro Ouopeakrtopa. OcobOble
ycTtpoiicTBa  ((uioTaTropel)  pa3iMYHOM  KOHCTPYKIMH  YOAISIOT  00pasyloomylcs — Ipu
KyJbTUBUPOBAaHUU MEHY BMECT€ C MNPWIMIIIMMU K My3bIpbKaM ras3a kierkamu. [loBbiieHue
3pPEeKTUBHOCTH 0TOOpa OMOMACCHI JOCTUTAETCS BCIICHMBAHMEM JKHAKOCTH C IOCIIEIYIOIIUM
OTJCJICHUEM €€ BEPXHEro CJIos MEXaHMYeCKUM myTeM. JlocTOMHCTBaMM METOJa SIBJISIETCS €ro
HYKOHOMHYHOCTB, BBICOKAs POU3BOAMTEIBHOCTD U BO3MOXXHOCTh HCITOJIb30BAaHHS B HEMPEPHIBHBIX
npoleccax.

2. ®Owibtpanus. Pa3znuyapl npuMeHsieMble B HacTosiee BpeMs (UIBTPYIOUINE CHUCTEMBI
(OapabGaHHBIE, JIGHTOUHBIE, Tapeibdarble (UIBTPHI, KapycelbHble BaKyyM-(QUIbBTPBL, (GUIBTPHI-
npecchbl, MeMOpaHHbIE (UIBTPHI) OCHOBAaHbI Ha OJMHAKOBOM IPHUHLIMIIE — 3aJ€pXkKKe OMOMacchl Ha
nopuctoil guibTpyromeil neperopojake. HemocratkoMm croco0a siBisieTcs HaJMIaHUE KIETOK Ha
¢unbTpe, CI0i KOTOPHIX CHIXKAET CKOPOCTh MPOTOKA XKHUJIKOCTHU B IIpoliecce (pUibTpoBaHus.

Jns ¢GunabTpoB HENpPEpHIBHOIO JEMCTBUS MpPELyCMaTpUBAIOTCS CHUCTEMBI aBTOMAaTHYECKOU
OYUCTKH OT OHMoMacchl, 3abuBaronieil mopsl. OHa MOXKET COyBaThCS C MOBEPXHOCTH (PUIBTPOB
CKaTbIM BO3/1YXOM WIH yAAJSThCS ClIeUaIbHBIMU "HOXKaMH'".

CymecTByIOT Takke (QWIBTPbI Ui MHOTOKPATHOIO WJIM OJHOKPATHOTO IMEPHOAUYECKOTO
ucronb3oBanus. Hanpumep, memOpanHbie (B 4aCTHOCTH, T€(PIIOHOBBIE) (DHIIBTPHI, MMO3BOJISIOIINE
¢uIbTpOBaTh OYEHb pa30aBieHHbIE KiIeTOYHbIE B3BecH. OJHAKO MPOOJIEMON WX HCIIOIB30BaHMS
ABJII€TCS OBICTpas 3aKyIMopKa Mop KJIeTKamMH, OeJIkaMH U APYTUMHU KOJIJIOUIHBIMHA YaCTUIIAMHU.

[TpremMbl MEXaHMYECKOro yJIaJeHus Marepuana, 3a0uBaroIlero (QUIbTPhl, MNpPU JTaHHOM
crocobe (uUIbTpaUUMK HE TPUTOJHBI, TaK KakK MOBpPEXJIaloT MeMmOpaHbl. [IpuemieMbiM myTem
NPEONIOJICHUs]  3aTPYAHEHUI Takoro pojaa sBISETCS MOKPHITUE MEMOpaHHBIX  (UIBTPOB
TUAPOPWIBHBIM CJIOEM, MPENSATCTBYIOIIMM KOHTAaKTy O€JIKOB (KOJJIOMIOB) C TIOBEPXHOCTHIO
bmibTpa, 160 00pabOTKOM (HUIABTPOB THAPOIUTHUECKUMH (pepMEHTaAMHU.

3. Hentpudyruposanue. [Janubri crocod TpeOyeTr Oosiee TOpOrocTOsIIEro 000pyI0BaHuUs,
yeM (UIBTPOBAaHUE, TMOATOMY OH TPUMEHSETCS €CIU: a) CycleH3us (UIBTPYeTCsl CIHUIIKOM
MeJIeHHO; 0) BO3HHMKAaeT HEOOXOJUMOCTh MAaKCHMAaIbHOIO OCBOOOXKIEHHS KYJIbTYpallbHOMN
KHUJIKOCTH OT COZAEpKaIlMXCsl B HEW yacTull; B) TpeOyeTcs 00ecneunuTh HEMpEepbIBHBIN Mpolecc
cenapanuu, Korjaa QuiIbTpbl pacCYMTaHbl Ha MEPUOIUNYECKOE JeCTBHE.

LlentpudyrupoBanue u GUIbTpalUs B HEKOTOPBIX OHMOTEXHOJOIMUYECKMX IMpolieccax
OCYIIECTBIISIETCSI B KOMOMHAIINY, T. €. MPUMEHSIOTCS (WIBTPAMOHHBIC IEHTPU(YTH, B KOTOPBIX
pa3jieleHne JKUAKOM M TBepaod (a3l OCHOBAHO Ha JABYX IIpoleccax (QUIbTPOBAHUH U
HEHTpU(yTUpOBaHUH.

JIOBOJILHO IIMPOKO MCIOJB3YIOTCS TPHUEMbI, TA€ pasjeleHre oOecreunBaeTcs JUIIb
LEeHTpoOexxHOU cuioi. Haubosee nepcrieKTUBHBIMU B 3TOM OTHOIIEHUM SIBJISIFOTCS LEHTPU(PYTH-
Ceraparophbl, B KOTOPBIX OTeseMas OnomMacca oce/laeT 1a CTEeHKaxX BPAIIAloMIErocs HMINHIPA WK
CHELMaNbHbIX TAPEIbYATHIX BCTABKAX.

BoigesieHue NpoayKTOB OMOCHHTE3a
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OO0mras cxemMa 3TOH CTaauW TEXHOJIOTHYECKOTO IpoIiecca IpeacTtaBieHa Ha puc. 12. Ecmu
MPOJYKT JIOKAJM30BaH BHYTPU KJIETOK, UX Pa3pylIalOT, YAAISIOT KIETOYHbIE OCKOJIKHU U BBIICISIOT
MIPOJYKTHI M3 OCBETJICHHOM CPEIbl; CEKPETUPYEMBIM MTPOIYKT BBIACISIIOT HETMOCPEACTBEHHO W3
Cpebl.

Jns oTaenenns OMOMacChl KIIETOK WM KYJIbTYPalbHOM JKUJIKOCTH MCIOJIB3YIOT CEIapaTophl,
ocaZuTeNbHble HEHTPU(YrH, PUIBTP — MpPecchl, BakyyM — OapabaHHbIe (MIBTPHI, POTAUOHHO-
BaKyyMHbIE (UIBTPBI, OTCTOMHUKHA. BBIOOp 000pym0BaHMS 3aBUCHT OT MaciiTada KyJIbTHUPOBAHUS,
THIIA KJIETOK, CBOMCTBA KYJIbTYPAJIbHON KUIKOCTH.

~
KynbTtypa Knertok

Cenapauus,
ueHTpHdyrupopanue
—

\\‘
Buomacca
J KynbTypansHas
Hesunrerpauus HKNOKOCTb
( FomMmoreHaT KNneTok Bricanusanue,
L ocaKACHHE
* OTaejlienye HeJieBoro npoaykKra

KoHueHTpuposaHue, w
oGe3BoXxuBaHue, |

crabunu3auus II
.

Puc. 12. Beigenenne npoayKToB OHOCHHTE3a

JUis BBIENCHHST KIETOK W3 OOJBIIMX OOBEMOB KYJIbTYypPaTbHOW cpeabl (B MPOMBINIICHHBIX
MaciTadax) UCHOIb3YIOT BBICOKOCKOPOCTHOE HIEHTPU(PYTHUPOBAHHE C TOMOIIBIO0 COOTBETCTBYIOIINUX
HeHTpUdyr moayHenpepbiBHOTO AeicTBUs. CyCHEeH3MI0 KIETOK HEMpPEpPBIBHO MOJAI0T B OapabaH
neHTpudyra, KIeTKU KOHIIEHTPUPYIOTCS B HEM, OCBETIICHHAs )KUIKOCTh yaanserca. Korma 6apadan
3aMOJIHACTCS OCAKIEHHBIMHU KJIETKaMH, IIEHTPU(PYTy OCTAHABIMBAIOT U KIETKH COOHMPAIOT.
HeynobGctBa sTOro crocoba — HEOOXOTUMOCTH OCTAaHOBKHM IIPOIIECCa, BEPOATHOCTh YTEUYKU
MHUKPOOPTaHU3MOB OKPYXKAIOIIUX CPETy, HEBO3MOXKHOCTD MOJTHOTO YAAJICHHS KJIETOK U CPEIIbI.

AJNBTepHATUBHBIA METOJ BBIJCIEHUS KIETOK U3 KYIbTYpalbHOU cpeibl — (UIbTpanus yepes
MeMOpany. Ho mporecc ¢unpTpamuu OBICTPO 3aMEIAIOTCS 3a CYET HAKOIUICHHS KJIETOK Ha
MOBEPXHOCTh (punbpTpa. YBenuueHue JaBieHus GUILTPYEMO cpeibl JaeT BpeMeHHbIH 3 deKT, Tak
KaK KJIETKH 3a0UBalOT MOPHI, 00pa3yst MeHee MPOHUIIAEMBII CIIOM.

OtaesieHue, 0UUCTKA U MOAU(PUKAIUSA NPOAYKTOB
KoneuHnble cTagun npu 0MOTEXHOJIOTHUYECKHUX MPoleccax

3aBepiiarIre CTaauiu OMOTEXHOJOTHYECKHUX MPOIIECCOB — BBIJIEIICHUE 1IEJIEBOTO MPOIYKTa —
CYILIECTBEHHO pa3JIMYaAIOTCS B 3aBUCUMOCTH OT TOTO, HAKAIIMBAETCS MPOJAYKT B KIIETKE WJIU OH
BBIZICNISIETCSI B KYJbTYPIbHYIO KHUIKOCTh, WJIM K€ MPOAYKTOM SIBIIIETCS KJETOYHas Omomacca.
HaubGonee cinoxHBIM SBISETCS BBIACICHWE BHYTPHUKICTOYHOTO MponaykTa. [lpu 3ToM KIieTku
HEOOXOIMMO OTACIUTH OT CpeAbl KYyIbTUBUPOBAHUS, MOABEPTHYTh HMX pPa3pyIICHHIO, a 3aTeM
1EJIE€BOM NPOIYKT OYUCTUTH OT OCTATKOB Pa3pYIICHHBIX KJIETOK.

Brinenenne npoaykTa CyIeCTBEHHO OOJIErdaeTcs, €M OH IKCKPETHPYETCS MPOIYIICHTOM B
KyJIbTYpalbHyIO KHAKOCTh. [l0o3TOMYy OIHONM M3 HACYIIHBIX 3aJad OHMOTEXHOJOTUU SIBIISETCS
CO3/JaHHE€ TPOMBINUICHHBIX IIITAMMOB MHKPOOPTaHU3MOB, CEKPETHPYIOIIUX BO3MOXKHO OOJbIIEe
YHCJIO HEHHBIX MPOAYKTOB B 3HAUUTEJIbHBIX KOJIMYECTBAX.

TexHoMOTHUS BBIAEICHUS M OYUCTKH B 3HAYUTEIBHOW CTEMEHU OMPEIEsIeTCsS MPHUPOIAoH
LEJIEBOTO MPOJyKTa. B psne ciayyaeB CyIIECTBYET BO3MOXHOCTb HE HCHOJB30BaTh TIIATEIbHYIO
OYMCTKY TMPOAYKTA, €CIIM OH 00JIaaeT TpeOyeMbIMU aKTUBHOCTSIMH B HEOUHIIICHHOM COCTOSIHUHM H
€CJIM TIPUMECh MOCTOPOHHUX BEIIECTB HE OKAa3bIBAET KAKUX-THOO HEXKENATeIbHBIX BIMSHUN TpU
€ro HCIOJb30BaHMHM. HekoTopeie TpaguImoOHHBIE OHWOTEXHOJOTUYECKHUE TMPOIECCHI  BOOOIIIE
MCKIIIOYAIOT 3TAl OTACJICHUS MPOAYKTA.
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Paspymienue (ne3umHTerpamusi) KJIeToK. J[Isg »dTOH 1€MW NPUMEHSIOT —Pa3sHOOOpa3HBIC
XUMHUYECKHe, Onosornyeckue, pusnueckue MeToIsl. Bee mponenypsl J0KHBL ObITh OHOBPEMEHHO
JIOCTaTOYHO >KECTKWMH, YTOOBI pa3pylIuTh KJIETOUYHYIO CTEHKY, W JOCTATOYHO MSTKUMHU IS
UCKIJTIOUEHUS IeHaTypaliu Oenka. (M3MEHEHHsI CTPYKTYPbl KOHEYHOTO MPOYKTA).

Kierounsle CTEHKM MHKPOOPTaHM3MOB COCTasAT W3 pa3HbIX MOJIUMEPOB , IO 3TOMY
YHHUBEPCAIBHOIO METO/1a UX pa3pyLIEHMsI HE CYLECTBYIOT.

Y  rpaMmonoXUTENbHBIX  MHUKPOOPTaHU3MOB KIJIETOYHAs CTEHKa COCTOMT M3 TOJICTOTO
nenTuaoraukaHoBoro cinos N —aunernnrimroko3amuHa U ocTatkoB N — alleTUIMypaMOBON KUCIIOTHI,
COETMHEHHBIX MENTUIHBIMU MOCTUKAMH.

VY rpamoTpunaTenbHBIX OaKTEpUM KIETOYHAs CTEHKA TOHBIIE W IMOKPBITHI CHAPYXH CIOEM
JUIHUIOB.

CreHka JPOKKEBBIX KIETOK COCTOUT M3 TIOTHOTO CIIOS YaCTHYHO (PochOopriImpoBaHHBIXMAaHHATOB
U [} — TJIFOKaHOB.

Huszumme rpubbl UMEIOT MHOTOCIOWHBIE KJIETOYHBIE CTEHKH, COCTOSLIME U3 o U [} TJIIOKAHOB,
[JIMKONIPOTEUIOB U XUTHHA.

CocTaB M HPOYHOCTH KJIETOYHOW CTEHKU 3aBUCUT OT YCJIOBHMM KyJbTUBHUPOBAHHUS , CKOPOCTU
pOCT KIIETOK, ¢a3bl , HA KOTOPOH OHM COOMPAIOTCS , YCIOBHUS XpaHEHUS CKOHIICHTPHUPOBAHHBIX
KJIETOK U OT TOT'O , SKCIIPECCUPOBAJI JIU BbIAEIEHHBIM MUKPOOPTaHU3M KIIOHUPOBAHHBIN I'€H.

XUMUYECKUI METOJ Pa3pyIICHUs KJIETOYHBIX CTEHOK — 00paboTka mienousto. Ecinm GenkoBblit
npoaykT He pazpymarorcs npu pH ot 10,5 no 12,5, To MoxxHO 0e3 Tpyna JM3HPOBATH OOJBINKE
KOJIMYECTBa OaKkTepHaNbHBIX KJIeTOK. Hampumep, pekoMOMHAHTHBIA rapMOH POCTa YEJIOBEKa OYCHB
poCTO BbIACTUTH U3 KjieTok E. coli o6pabotkoit HaTpusi ruapokapoonarom npu pH 11. Tlocie
00paboOTKM IIENOYbI0 HE OCTAETCsS MPAKTUYECKH HE OJHON KHU3IHECHOCOOHON KIIETKH, 4YTO
ABTOMATUYECKHU PEIIAOT NPoOJieMy YTEUKH PEKOMOMHAHTHBIX MUKPOOPTaHU3MOB.

OcCHOBHOW OMOXMMUYECKUN METOJ pa3pylIeHUs] KIETOK MUKPOOPTaHU3MOB — JIM3HC C TOMOILBIO
¢depmenToB. Tak, JM30LUMM SUYHOrO OeiKa JIETKO THJAPOJIU3YEeT KIETOYHBbIE CTEHKHU
IpaMIOJIOKHUTENbHBIX OakTepuid. [lnsg paspylieHus KIETOK TIpaMOTpHULATENbHBIX OakTepuit
ucnonbp3ytoT au3zonuM u DJ{TA. Kinerounsle CTEHKH APOXIKEH U MIIECHEBBIX TPUOOB MUAPOIU3YIOT
OJITHUM WJIM HECKOJbKUMU (hepmeHTamu: dochomannazoil, B-1,2- u B-1,6- rimrokaHa3oi, XUTHHA30M
— WO KOMIUIEKCHBIM  JIPOXOKEITUTHYECKMM  mpenaparoM. @PepMeHTaTHBHas — 00pabOTKa
BBICOKOCTIELIU(DMYHA, a JIN3UC TPOUCXOJUT B MATKUX YCIOBUSX.

Knerkn MoxHO paspymare (U3NYECKUMU METOAAMM: HEMEXaHMYECKHMHU (OCMOTHYECKUM
IIOKOM WM OBICTPBIM MHOTOKPATHBIM ~3aMOpaKMBaHUEM-OTTaWBAaHUEM), MEXaHUYECKHUMU
(o6pabotkoii Y3, coynapeHueM, roMOoreHn3anuen noj AaBiieHueM). MexaHuueckoe paspylleHune
BbICOKOI()(DEKTUBHO, OCOOEHHO ~ Y3-M3JIydaTessiMH, TE€HEpUPYIOIIMMUM  BBICOKOYACTOTHBIE
3BYKOBbI€ BOJIHBL. ¥Y3-/I€3MHTErPAaTOPbl COCTOSIT M3 TPaH3UCTOPHOIO TeHepaTtopa Y3-BOJH,
MbE303JEKTPUUECKOr0 MJIM MarHUTOCTPUKLIMOHHOTO MpeoOpa3oBaTens , Habopa pabouux kamep (
arnmapat Ha ocHoBe Y 3-nucrnepraropa ¥Y3JIH-1, Poccust ).

IIpu OoONBIIOM KOJNHWYECTBE KIETOK HCIOJIB3YIOT OaUIMCTHYECKYIO BI3EHTHPUTAIUIO, €e
IPOBOAST B BBICOKOCKOPOCTHBIX IIIAPOBBIX MEJIbHUIAX, KyJa MOMENIAl0T KOHUEHTPUPOBAHHYIO
cycneH3uio kierok. Kamepa MenpHUIIBI 3aloJHEHAa MHEPTHBIM a0pa3uBHBIM MaTepHaIoM
(CTEKJIIHHBIMM, TOJMMEpPHBIMU ImapukamMu auamerpoM 1 wmm). Copepxumoe  OBICTPO
NEPEMENINBAIOT JIONACTH, HACA)KEHHBIE HAa OChb. bDOJBIIMHCTBO KIIETOK pPa3pylIalOTCS IOL
JEHCTBUEM CIIBUTOBBIX HaNpsKEHUH, BO3HUKAIOIIMX B pe3ylbTare OBICTPOrO JBUKEHHS IIapUKOB
OTHOCUTEJIBHO JIpyr Jpyra, IOBEpPXHOCTH JIONACTe W KaMepbl. YCIOBHS ONTUMAJIBbHOTO
pas3pylieHusi KJIETOK TMOAOWpAIOT, BapbUpys 4YHUCIOM © (GOPMON JIOMACTeH, CKOPOCTHIO
NEpPEMELINBAaHU, YHUCIOM M pa3MEpOM IAPUKOB, TIE€OMETpUEH KaMephl, TeMIIepaTypoH,
KOHIIeHTpanueii  kierok  (ammaparer  Gupmer  «WilliA.  Bachhotemy,  IllBeiinapus,
«GiffordWoodCo», CIIIA).

Coyoapenus — KJIETOUHYIO CYCIIEH3UIO OOJIBIION BS3KOCTH HAIMPABIISIIOT MO/ IaBICHUEM Ha
HEMOABIDKHYIO TOBEPXHOCTh, B MECTE CONPUKOCHOBEHMS BbIIENAETCS OOJNBIIOE KOIMYECTBO
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SHEPIrHH, Pa3pylIaroIIed KISTKH. AKTHBHOCTH KJIETOYHBIX OEJIKOB TPH pPa3pyHICHUH KIETOK
METOJIOM COYJapCHUS YMEHBIIIACTCS HE3HAUUTEIHHO.

Ixcmpy3uonnvie memoost (NPONABIMBAHUE CYCIICH3MM KJIETOK 4Yepe3 KalMUISIpHBIC
OTBEpPCTHS) TpeIHA3HAYCHBI TSI 0OpaOOTKU JKUIKUX WM 3aMOPOXKCHHBIX CYCHEH3UH KIIETOK.
JuameTp oTBepCcTHid pabounX MATPHIl COCTABISIET OT HECKOJILKUX MHJUIMMETPOB JIO JECSATHIX €ro
nomeil. B rumposkcTpymepax napienume jgocturaer 2000-4000 xr/cm?, B TBepao(hazOBBIX
skerpyaepax — 10000-50000 kr/cm?. Ilocie SKCTPY3HM JaBIIGHHE DE3KO COPAachIBAIOT, dUTO
BBI3BIBACT JIM3UC KJICTOK. DKCTPY3HOHHBIC JE3UHTErpaTopbl mpou3Boait ¢pupmer «MantonGauliny
(CIIA), LKB (IlIBerus).

HNaneueiimast  oOpabotka. [locie  paspylieHHss KJIETOK WX  OCKOJKH  YAAJSIOT
HU3KOCKOPOCTHBIM IIEHTPpU(DYTUpOBAaHHEM HIIM MUKPOQDIIBTPALIUCH Yepe3 MeMOpaHy.

3aBepmiaroinieid  craauel  J1IIo00Oro  MUKPOOMOJIOTMYECKOTO  MPOU3BOJICTBA
SBJISICTCS BBIJICTICHUE 1EJIEBOTO MPOJYKTa U3 KYJIbTYypPaJbHON CPENbl U €ro OYMCTKA.
TakuM 1eNeBBIM MPOJYKTOM MOXET ObITh JIMOO OnoMacca KIETOK, JIMOO KaKOH-TO
MPOJIYKT KJIETOYHOTO MeTabonu3ma. Eciy 1ieneBoil MpoayKT HAXOJUTCS BHYTPHU
KJIETKH (HAKaIJIMBAae€TCA WM BXOJUT B COCTAB KJIETOUYHBIX CTPYKTYpP MM OOOJOUKH),
TO OH SIBIIACTCS IHIAOMETAOOJMTOM, €CIIA BBIACISIETCS KICTKOM B KyJIbTYPaJbHYIO
XKUIKOCTH - IK30META00IMTOM.

B OonpmmHCTBE Ciy4yaeB M3BICYCHHUS HHIOMETAOOIMTOB HEOOXOIUMO
IpeaBapuUTeNbHOE pa3pylleHrne KieToK. OJHaKko 3TOT mporecc yAoOHee MPOBOAHTD
HE HEMOCPEICTBEHHO B KYJbTYpPAJIbHON Cpefie, M3BJIEKAaeMOW U3 peakTopa, a C
KOHIIGHTPATOM KJICTOK TIOCTe YyOaleHUs KyJIbTypalbHON KUAKOCTH. I[loaTomy
MEPBLIM  ATAllOM BBIJICIICHHUS] OOJIBIITMHCTBA TPOAYKTOB MHUKPOOHOJIOTHYECKOTO
CHUHTE3a SBJSETCA OTIEICHUE OHOMAacChl MHUKPOOPTaHU3MOB TIPOIYIICHTOB U3
KyJIbTYpadbHOW >KHAKOCTH. IIpM 3TOM B 3aBHCHMOCTH OT THIIA HCIIOJIb3YEMBIX
MUKPOOPTaHU3MOB MOTYT IPUMEHSATHCS CaMbl€ PA3TMYHbBIE METO/IBI.

Jist oTaeneHus OakTepUATBHBIX KYyJIbTYp NPUMEHSAIOTCS BaKyyM-(UIbTPHI:
HYTY-(QUITBTPHI, JIEHTOYHBIE, OapabaHHbIE, KaMEpHbIE. OuIbTPOBAHUE
OaKTEepHAIBHBIX CYCIICH3UN COMPSHKEHO € OONBIIMMU  TPYIHOCTSIMU, KOTOpbIE
OOyCJIOBJIEHBI MaJIbIM Pa3MepOM KJIETOK, BBICOKOH BSI3KOCTBHIO CYCIICH3UH U
HaJIM4YueM OOJBIIOr0 KOJMYECTBa mpumMece wmukpouactuil. [lostomy cranuu
buabTpOBaHKS OOBIYHO TPEAINISCTBYET IMpeABapUTEIbHAs 00pabOTKa CYCIECH3UH ¢
IEIbI0 MAKCUMAJILHO BO3MOKHOM KOATYJISIIUU KIETOK U MpUMecel B 00Jiee KpyITHbIC
U JIETKO (DUIBTPYEeMbIe YacTHUIBl. [IpHMEHSIOTCS HECKOJBKO BHIIOB KOATYJISIIUH:
TEIJIOBasi, OPTraHWYCCKUMU W HEOPTaHMYCCKMMHU KHCIIOTaMHU, HEOPTraHWYECKUMH
coneBbiMu  AsiekTposuTamMu  (Na2SiOs, NaHPOs), koTopsie B3auMOJCHCTBYIOT €
noHamu Ca?', HaxoIAmMMMHCA B KyJIbTYpaJbHOM KHAKOCTH, C 0Opa30BaHHEM
TPYIHOPACTBOPHUMBIX COCITMHEHUH.

Ca®* + NaSiOs® CaSiOs+ 2Na*
Ca’* + NaoHPO4® CaHPO4 + 2Na?

OObpa3yromecs: 4acTHIbI OCAIKa 3aXBaThIBAIOT KJIETKH MUKPOOPTaHU3MOB U
IPUMECH.
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[Ipotiecc koarynsiuu yiaydlIaeTcsl MpU HCIOJIb30BAaHUUM KOMOMHUPOBAHHBIX
METOJIOB, TaKHX, KaK KHUCJIOTHas ¥ TEIJoBas, OJICKTPOJIUTHAA U TEIUIOBas
koaryysiust. 9¢GGEeKTUBHBIM METOIOM KOAryJlMU CYCIEH3UH siBIsieTcs: 00paboTka
UX BBICOKOMOJICKYJSIPHBIMH TOJUAJIEKTpouTamMu - (rokynsutamu. Ilpu stom B
OTIMYME OT OOBIYHON KOarymsiuuu oOpa3yroTcsl (JIOKKYJbI, WJIH OCAIKH PBIXJION
CTPYKTYPBI, UYTO 3HAYUTEIHHO YIIydIIaeT Mpoiiecc GUabTpaluu.

Obpasyromecs: B pe3yabTaTe Koaryasuuu U (QIOKYJSIIUN KPYIHBIE YaCTHUIIBI
nepea GUIbLTPOBAHHEM MOTYT OBITh MOJABEPTHYTHI CEAMMEHTANMHU (OCAXKICHUIO MO/
JEUCTBUEM CHUJIBI TSDKECTH) € TTOCIEYIONIeH IeKaHTalMeiiHa10CaI0UHON KUIKOCTH,
KOTOpas J1ajiee MOKET ObITh JOMOJHUTEIBHO OUMIlIeHa (PUITETPOBAHUEM.

Ocanxu OOJTBITMHCTBA MUKPOOHBIX KJIETOK OTHOCSTCS K Pa3psiiy CKUMAaEeMBbIX,
TO €CTh YIUIOTHSIOLIUXCS, MO3TOMY CO BPEMEHEM CKOPOCTh (UIbTpaluu OYyIeT,
3aMEeTHO yMeHbInaTbes. [ns obOnerdenuss GuiabTpalmu MUKPOOHBIX CYCIIEH3UN U
YMEHBUIEHUSI TIEPENaZoB B CKOPOCTAX (PHIBTpAaUMU UCIOJIB3YIOT OapaOaHHBIMI
GuIbTp ¢ HAMBIBHBIM CJOEM - ammapaT MoJyHempepblBHOTO neiicTBus. Ilepen
paboToil Ha (GUABTPYIOUIYI0 MOBEPXHOCTh OapabaHa HAMBIBAIOT JIPEHAXHBIN CIIOMN
HAIOJHUTENSA, MPECTABIISIONIETO COO0OM MOPOIIOK JUATOMUTA, (PUILTPHEPIUTA
(pa3MoIioThIe ByJIKaHUYECKHE MOpoabl, coaepxkamme SiO2 u Al2Oz) nimu npeBecHoOU
MyKd. OCOOEHHOCTh pabOTBl TaKOro (QuibTpa (B OTIMYHE OT OOBIYHOTO BAKyyM-
0apabaHHOT0) COCTOMT B TOM, UYTO HOX, MpEIHA3HAYEHHBIN HJI1 CheMa Ocajka ¢
OapabaHa, UMEET CIeUaIbHYI0 MUKpOMETpHUECKYI0 nojady. C KaxapiM 000pOoTOM
OapabaHa HOX MOJAETCS K IIEHTPY, cpe3as HadUIbTPOBAHHBIM OCaTOK BMECTE C
TOHKUM CJIOEM JpeHa)ka, OOHOBJISIS, TAKUM 00pa3oM, GUIBTPYIONIYIO MOBEPXHOCTD;
II03TOMY CKOPOCTh (PMIIBTPAIIMH HE CHUYKAETCS.

Ptz i
Tl %‘}}'z’;‘, =¥

<73
2

Puc. 1. Hyru, paborawomus
MO XaBjeHHeM RO 3 ar:

1 — kopnye; 2 — pyGamxa; 3 — cpem-
Hafg KphHIKa; 4— nepeMetnaiouieecs
IHO; § — HHABTPOBANALHASA NMEPEropomd-
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P s mpofanut
SalfHUTHAA CeTKa; a—KOﬂbueBaﬂ ne-

peroponka; 9—mrynep A9 noxaum Puc, 2. Cxema fefictens 5apa6an$oro BakyyM-QHIETpa ¢ RapywHofi no-
e, BEPXHOCTBIO (HALTPOBAHHA:

CYCNleH3RH; 10 — mTynmep Aas nofa- I — GapaGan; 2 — coexH pytxa; 8 — pacnpeneiHTenMOR FCTDOACTBO; £— pe-

\H CXaToro mlyxﬂ; Il-mryuep 3€pBYap AAS CYCHEH3HH; olancs Memanxa; f, §— NONOSTH PACHPEAeAHTENb
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poank: I1, 13— noaoct paciipe-
CKaTOPo BO3AYXa; [2— HOK

Z1A yHanenua Quasrpata; [2 — mpe- paterie
NOXPAKKTENbHHA Knamau,
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Puc.3. JleHTOUHBI! BakyyM-GuABTP:

1 — OmOpHas Pe3UHOBast NeHTa; 2 — NPHBOLHON 6apabaH; J — HATAKHON Gapabau;

4 — GHABTPOBANbHAS TKaHb; 5 — HATSIKHbiE DOJHKH; 6 — JOTOK AJs NOAAdYH cy-

CHeH3WH; 7 — QOPCYHKH JIAS NONAYH NPOMBIBHON JKHAKOCTH; 8 — BaKyyM-KaMepbl

A QHALTPaTa; 9 — KOMIEKTOp AN (PRALTpaATa; 10 — BaxyyM-Kamepnl AJs TIPO-

MBIBHOH JKHMAKOCTH; I — KOJJNEKTOD Ji/isl TPOMBIBHOH IKHIAKOCTH; /2 — Hampasisi-
omu# pomuk; I3 — GyHKep AJS oOcadka.

Jl71st mpeiBapuUTENLHOTO KOHIIEHTPUPOBaHUS (CTYIIEHUs) 00Jiee KPYIHBIX U TSKEIbIX
KJIETOK JPOXOKEM W MHUKPOTPUOOB HIMPOKO HCHOJB3YIOT (puioTanuio. OCHOBHOM
JBIDKYIIEH CHJION (PuioTalMul SIBISIIOTCS BCIUIBIBAIOIIME MY3bIPHKU Ta3a, KOTOPHIC
3aXBaTHIBAIOT KJIETKM M BBIHOCSAT WX Ha TMOBEPXHOCTh. B pe3ynbTaTe HajJ ClIoeM
OTpaOOTaHHOU KyJIbTYpabHOU >KUAKOCTH OOpa3zyeTcsl MEHHBIM CJIOM, B KOTOPOM
CKOHIICHTPUPOBaHbI KJIETKHU. I[Iporecc MpoBOAST B CHEHHMAIBHBIX amnmaparax -
dbaoTaTopax, B KOTOPbIX HAarHETalOT BO3JYX M, B 3aBUCUMOCTH OT UX KOHCTPYKIIHH,
JTUCIIEPTUPYIOT €ro 4Yepe3 OapOoTep WM IKEKTOp, MEHY TaciAT U BBIBOIST
CKOHIICHTPUPOBAHHYI0 B 4-6 pa3 CyCHEH3UI0 KJIETOK (TMOJIydEeHHUE MEeKApCKUX
JIPONOKEH ).

JI7isi mocienyronero KOHUEHTPUPOBAHUS U OTHCJCHHS OMOMacchl TpUOOB U
JIPOXKKEHN UCIONIB3YIOT cenapupoBanue (OTHOCTYIIEHUYATOE UM MHOTOCTYTIEHYATOER)
JUIS. pa3desieHus] CYCIICH3WW W 3MYJIbCHM, a Tak JKCUeHTPUPYrupoBaHUe I
OTHEJIEHHUS] TBEPABIX OCAJKOB U KIETOK OT KYyJbTYpPaJbHOM XUAKOCTU. Tak mig
crymieHusi cycrnensun apoxoxkedn ot 20-30 r/m mo 550-600 r/1 ¢ mOMOIIBIO
cernaparopa- CryCTUTENSI HEMPEPhIBHOTO AercTBUs TapenbyaTroro tnna COC-501 K-
3, HEOOXO0aUMO TIOCTEeAO0BaTeIbHOE cenapupoBanne B 2-3 crymeHn. C TOMOIIbIO
HEHTPU(PYr Pa3NUUHBIX KOHCTPYKIUN yIaeTcsl OTACNSITh W3 KYJIbTypalbHbIX
KUJKOCTEW OaKTepuu, IPOXKU, MUIEIHATbHBIE TPpUObl. Hanuuue B KyJabTypaibHOM
YKUJIKOCTH BBICOKOBSI3KUX KOMITIOHEHTOB, TAKUX KaK Pa3jUYHBIC IK30MOJIMCaXapUIbl
TUIA JEKCTpaHa, ay0asuaaHa, MmyJulyjdaHa WM Jp. CYIIECTBEHHO 3aTPyAHSIET Mpoliecc
HEHTPUPYTUPOBAHUSI.

JIisi m3BIIeUEHUST IETEBBIX MPOAYKTOB IHAOMETA0OJIMTOB W3 KOHIIEHTpaTa
MUKpOOHOI Ouomaccel ee b0 00padaThIBAIOT KAKUM-IUOO HKCTpareHToM 0e3
pa3pymieHusi KJICTOK (SKCTPAKIUs METPOJICHHBIM 3(PupoM OHOXKMpa M3 KOPMOBOM
OMoMacchl JPOAOKEH, H3BJICUCHUE ITOJMCHOBBIX AHTHOMOTHKOB), JHOO KICTKH
pa3pymaT KaKUM-JIH0O0 U3 METOJIOB, @ 3aTEM IKCTPATUPYIOT MPOTYKTHI.

Jlnst  pazpyineHusi (J€3UHTETpalMK) KJIETOK MTPUMEHSIOT IeNblii  Habop
METOJIOB, KOTOpbIE MOXHO OTHECTH K TpPEeM OCHOBHBIM TpYyIIaM: @u3uko-
Mexanuyeckue, xumuyeckue W IH3umamuyeckue (hepMeHTHbIE) MeTonbl. Bcee
IPOLETYPbl JOJAKHBI ObITH JOCTATOYHO >KECTKUMH, YTOOBI Pa3pylIUTh KIETOUYHYIO
CTEHKY, U B TO € BpEeMs JIOCTATOYHO MSTKMMH, YTOOBI UCKIIIOUUThH ACHATYPALUIO
WM Pa3pyILICHUE LIENEBOTO MPOAYKTa. A MOCKOJIbKY KJIETOYHBIE CTEHKH y pPa3HbIX
MUKPOOPTraHU3MOB COCTOSIT M3 PA3JIMYHBIX MOJIUMEPOB (MHOT/IA COMOCTABUMBIX HIIU
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NPEBOCXOAALIMX TI0 TPOYHOCTH JIyYlIHME COpTa CTajei), TO HUKAKOTO
YHHUBEPCAILHOTO METOA UX Pa3pyIICHUS HE CYIIECTBYET.

K ¢usuueckum meronam oTHOCATCS: pa3pylIeHHE KIETOK OaJTMCTHYECKUM

CII0COO0OM € MpUMEHEHNEM OyC OaITIOTHHY, KBapIEBOTO IECKa, pACTHPAaHUE KIETOK B
JMICKOBOM MENbHHUIIE, IPOOJICHNE 3aMOPOKEHHBIX B KHJIKOM a30T€ WIIH B CYXOM JIbJIC
KJIETOK; SKCTPYJUPOBAHKE KJIETOK IO/ BHICOKUM JIaBJICHUEM (2-5 aT™m) 4epe3 y3KyIo
eTb WM OTBEPCTHE; Ta30J€KOMIIPECCHOHHAs IE3MHTETpalus, OCHOBaHHAs Ha
CO3[JaHMU B KamMepe C pa3pymacMbIM MAaTepUaOM BBICOKOTO JaBJICHUS M OBICTPHIM
cOpocoM ero, MNPUBOIAIIAM K pa3pblBy KICTOYHBIX CTEHOK; YJIBTPa3BYKOBas
JIC3UHTETPALTHSL.
IH3umamuueckue METOIbl OCHOBAHBI HA TMPHUMEHEHUH JIUTUYECKUX (DEPMEHTOB,
pa3pylaoIX KICTOYHYIO CTEHKY: JM30LHMMA, BBIACISEMOro M3 Oeika KypUHBIX
SUIl W Ppa3pylIarolIero TIJIABHBIM 00pa3oM 000JI0YKH OaKTepHaIbHBIX KIETOK;
(epMEHTHOTO  KOMIUIEKCA, COJAEPXKAIETOoCsS B  JKEIYAOYHOM COKE  YIUTKH
Helixpomatia wmm mnpomynupyeMoro HEKOTOPHIMH BUIAMU aKTHHOMHIICTOB,
JM3HUPYIOMIETO 000IOUKN SYKApUOTHIECKUX KIETOK, B YaCTHOCTH IPUOOB.

Xumuyeckue METOJBI JE3UHTErPAIIMM OCHOBAHBl HAa Pa3pylICHUU KIECTOYHOM
000JI0YKH 110/ BO3ICUCTBUEM II€JI0YEH, KUCIIOT, JETEPTEeHTOB, MTHTMOMTOPOB CUHTE3a
000JIOYKH KIIETKH.

Br16op MeTona ne3uHTErpaly onpeaenseTcs Ueablo padoThl: I TOTydCHHS
BHYTPHUKJIETOYHBIX (EPMEHTOB HamOoliee TpHEMJIEMbl OaJUIMCTUYECKUE U
IKCTPY3UOHHBIE CTIOCOOBI; YH3UMATHUYECKUE METO/Ibl ITUPOKO MPUMEHSIOT B HAYUHBIX
WCCJICIOBAHMSIX [IJISl BBIJICJICHUS] B LIEJOCTH PA3JIMYHBIX CYOKJIETOUHBIX CTPYKTYP
(opranenn, MemMOpaH U T.J.), @ TaK *e I MOJTydeHus: mpororuiactoB. [Ipumenenue
XUMHUYECKUX METOJOB JIE3UHTETPallid MHUKPOOPTaHU3MOB BEAET K HAPYIICHUIO
HEJTOCTHOCTH  KJIETOYHBIX CTPYKTyp, HWHakTuBanuu ¢epMmentoB. [lostomy
XUMHUYECKUE METOJIbl OOBIUHO TMPUMEHSIOT ISl TMOJYYEHHMs] THUIIEBOro OejlKa U
OHOXKHUpa U3 APOAOKEH.

B pesynpraTe 00pabOTKM KIJIETOYHOM OMOMAcchl MO OJHOMY M3 METOJOB
JIE3UHTErpalliy  TOJy4al0oT TOMOTEHAT, COJACpP)KAIUM HEpa3pyLICHHbIC KIIETKH,
000JIOUKH pa3pylIEHHBIX KIETOK, OOpPBIBKM MEMOpaH, pa3Iu4HbIC KIJICTOYHBIC
CTPYKTYpbI, KOTOpPBhIE MOTYT OBITh OTAelCHBI TyTem (uibTpoBanus. I[Ipu >Tom
OompIIIas YacTh BEMIECTB-2HIOMETA00IUTOB MEPEXOIUT B KYJIbTYpPaJbHYIO KUJIKOCTh
WJIU PacTBOP DKCTPAreHTa.

JlanpHenee BbIICICHUE U OYMCTKA LEJIEBBIX NPOJYKTOB M3 KYJIbTYPaJbHOU
KHUJKOCTHU WJIM SKCTPAKTOB 3aBUCUT OT X XUMHUYECKON U (PU3NUECKON TTPUPOIBI.

Jlnst  w3BNEYEHUS TaKUX COCNMHEHHMM, KakK CIUPTHL, KapOOHWIbHbBIE
COCIIMHEHUS, KUCIIOThI, MX TIPOU3BOIHbBIC, OOJIBIIMHCTBO AHTUOMOTUKOB, BUTAMHUHOB,
aJIKaJIOUJ0B, TPUMEHSIOT OOBIYHBbIE MPUEMbI M METOJIbl, MCHOJb3yEMbIE B
XUMUYECKON TEXHOJIOTUU (eperoHKy, BbIIIapUBAHUE, HKCTPAKIINIO,
NEePeKPUCTAUTM3AINIO, BO3TOHKY U JAp.). B kauecTBe mnpumepa mnpuBereM
TEXHOJIOTUIO SKCTPAKIIMOHHOTO BBIJCICHUS OCH3WINEHUIMIUIMHA U3 KYJIbTypaaibHOU
KHUJIKOCTH.
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CoBpeMEHHOE MMPOU3BOJCTBO OCH3WINEHUIIMUIMHA BKIIIOYAET B ¢€0sl CTAIUIO
NIyOMHHOTO KYyJbTUBUPOBAHHUS MHKPOOpPraHU3Ma-MPOAYLEHTa C MOCIEAYIONINM
M3BJICUEHHUEM LIEJIEBOTO MPOIYKTA U3 KYJIbTYypPaJIbHOMN KHIKOCTH.

Ha nepBoM sTane muienuii OTGUIbTPOBBIBACTCS OT KYJIbTYpadbHOU KUAKOCTU
(0O6pIyHO Ha OapabaHHBIX BaKyyM-(UIBTPax HEMPEpBHIBHOTO neicTBuUs). dunmptpar
KyJIbTYpaJdbHOM  JKMAKOCTH  (HATHBHBIM ~ pacTBOp)  3aTe€M  IOJBEPraercs
npenBapuTeNnbHO  00paboTke (momonHUTENbHAs (UIbTpalus C MNPUMEHEHHEM
aAKTUBUPOBAHHOTO YIJIf).

Brlaenenue neHnIuInHa U3 HATUBHOTO pacTBOpPAa OCHOBAHO Ha CIIOCOOHOCTH
NEHUIWIIMHA B BHUJE KUCIOTHl PacTBOPATbCS B OyTuianerare, B BOJE OH
HepacTBopuM. KanueBas coyib NEHUIMIUIMHA, HAIIPOTHUB, XOPOILO pacTBOPUMA B BOJIE
U HepacTBOopuMa B Oyruianerare. B mpousBoacTBe mocie mnepegaud HaTUBHOIO
pacTBopa I€Xy XUMHYECKOW OUMCTKM B COOpPHHMK HATHBHOIO PAcTBOpa Iepen
HayajgoMm 3kcTpakiuu n06apisaoT 0.03-0.06 macc.%ne3smynbraropa (aBUpOJb) s
JYYIIETro pa3feieHUs SMYIbCUH.

HatuBHbIl pacTBOp U3 COOpHUKA MOAAIOT B AMYJIBIaTop, KyJa OJTHOBPEMEHHO
nonaercst 9-12% pactBop HoSOs u oxnaxneHHsld OyTmiamerar. B smymbsrarope
IPOUCXOJUT CMEIIMBAHUE BCEX TPEX KOMIIOHEHTOB M JKCTparnpoBaHue OEH3MII-
NEeHULMIUIMHA (KUCI0Thl) OyTunaneratoM. TemnepaTtypy npouecca noaaep>KuBatoT B
npegenax 10-12°C, pH cpenst — 2,8 + 3,0. Ilpu Takom 3HaueHum pH pesko
YMEHbBILIAETCS  CTENEHb  JUCCOLMALUMU  KapOOKCWJIBHBIX  TPYNI  MOJEKYJ
OCH3WINEHULWIIJINHA, B HEAMCCOLMUPOBAHHOM COCTOSIHUM OHHU TIEPEXOJAT B
oprannueckyro a3y (Oyrunanerar).boiiee CHUIIbHBIC KUCIOTBI U IPYTHE dJACKTPOTUTHI
HaxoIATCsd B AUCCOLMMPOBAHHOM COCTOSHMM M TI0O3TOMY HE pPACTBOPSAIOTCS B
OyTuiialeraTe; B BOAHOM (paze OCTAIOTCSA MOYTH BCE MHUHEpaIbHbIE KOMIIOHEHTHI,
AMUHOKHCIIOTBI, ~BOJIOPACTBOpUMbIC O€iKW. 3aTeM OSMyJibCUs TOCTYINaeT B
AKCTPAKTOP, TJI€ AOMOJHUTEIBHO 00pabaThiBacTCsl Oy THIIAIIETATOM.

JHanee OyTHiIalieTaTHBIN YKCTPAKT MOCJIEI0BATEIHFHO OTMBIBAIOT 00ECCOIECHHOM
BOJAOW M TOJBEPraloT JIBYXCTYNEHYATOM HKCTPAKIMH BOJHBIM  PacTBOPOM
oukapbonara Hatpus mpu pH = 7,3 -7,8 . Ilpm 3THUX YCIOBUSAX TEHUIWUIAH
HaXOJUTCA B JIUCCOIMUPOBAHHOM COCTOSIHUM M XOpPOULIO PacTBOPSIETCS B BOAHOMU
daze U mpakTUYECKH HE pacTBOopuM B Oyrtunanerate. Ha naHHo#l cranuu ynaercs,
OUYMCTUTCS OT MpuMecel (B OCHOBHOM OPraHUYECKHX ), ABIISIOMIMXCA Oosee ciabbiMu
KHUCJIOTaMH, 4eM OCH3MIINEeHUINIIINH.

N3 OukapOOHATHOTO JKCTPAaKTa AHTUOMOTHK BTOPUYHO HKCTPArupyroT
oyrumnaneratom npu pH =2,2 — 2,5.

[TosrydeHHBI BTOPUYHBIN OyTHUIAIIETATHBIN 3KCTPAKT OCBETJIAIOT 00pabOTKOM
C aKTHUBHPOBAHHBIM yTJIEM, Aajiee BBIMOpakuBatoT pH -5°C B Teuenue 20-30 MUHYT,
OT(UIBTPOBBIBAIOT OT KYCOUKOB JIbJa W KpPUCTAUVIMKOB Cyib(aTa HaTpusi,
00€e3BOXKH1BAasl, TAKUM 00pa3oM, OyTHIIaLleTaTHBIA SKCTPAKT.

Beigenenue kanueBol coiaM  OCH3WINEHULWUIMHA W3 OyTHIIaLleTaTHOTO
HKCTPAKTa MPOBOJAT MyTeM N00aBIEHUS PaCCYUTAHHOIO KOJIMYECTBA HACBILICHHOI'O
pacTBOpa arerara Kajaus (pacTBOp alerara Kajius FOTOBAT B OTJEIbHOM alapare).
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HOHY‘ICHHYIO KaJIUCBYIO COJIb JOITOJIHUTCIIBHO OYUHUIITAKOT

nepeKpUcTain3alireil U3 BOAHO-OyTaHOIBPHOTO PACTBOPA, MOJIYYECHHbBIE KPHCTAJLIBI
OT(UITBTPOBBIBAIOT, MPOMBIBAIOT OE3BOAHBIM OYTaHOJIOM U CYIIAT.

Haubompiiyto CIOXKHOCTh MPEICTaBISeT BBIACICHHUE MPOIYKTOB OEIKOBOU
npupoibl: (EPMEHTHBIX MpenapaToB, OCJIKOBBIX AHTHUTEN, BaKIWH, TOPMOHOB U
IpyruxX (U3UOJOTUYECKN AKTHBHBIX BemiecTB. [loaTOMy paccMoTpuM MoApoOHee
OCOOCHHOCTH MX BBIJICTICHHS M OYHCTKM Ha TMpPUMEpE MOJy4eHUS (EePMEHTHBIX
pernapaToB.

IV. HumlocTpaTUBHBIN MaTepPUAaJI: IPUIIAraeTcs
V. Jluteparypa:

OCHOBHasl:

131.EropoBa T.A., Kiynoa C.M., Xuyxuna E.A. OcHoBbel Oumorexnojormu. — M.: W3n. meHTp
«Axagemus», - 2008. — 208 c.

132.EprymenkoB A.H., ®omuueB 10.K. Benenne B 6uorexnonoruto: Kype nekunii. — Munck.: BI'Y,
2002. - 105 c.

133.Cazpikur 10.0., Opexos C.H., YakaneBa W.M. buorexnonorus: Y4uebnoe mocobue. — M.: U3,
Lentp «Akanemus». — 2006. — 256 c.

134.0OpexoB C.H. ®apmaneBrrdeckas OHOTEXHOJIOTHs. PyKOBOICTBO K MPaKTHYECKUM 3aHATHUSIM. —
Yuyebnoe nmocodbue. — [lox pen. akan. PAMH B.A. beikosa, mpod. A.B Karnunckoro. — M. :
I'S0TAP-Menua 2009. — 384 c.

135.EnunoB H.I1. Xumuueckas MukpoOuoiorus. - YaeOHuk. - M.: Beiciias mkona. - 1989, 448 ¢

136.Bopob6reBa JI.M. TlpombinmierHass MUKpoOuosorusi. - Yuebnoe mocoodue. - M.: M3n-Bo MI'Y. -
1989, 294 c.

137.buorexnonorus. [lpunnumner u npumenenue. [lep. ¢ anrn. / [lox pen. . Xurrunca, J1. becra, JIx.
JIxoHca. - M.: Mup. - 1988, 480 c.

138.Yyemor B.U., 3aiines A.W., [lle6anoBa C.I'. [IpombinmieHHas TexXHOJOTHs JekapcTB. Tom 2.
Xapbkos, 2002.

139.buotexnonorust MukpooHoro cunaresa (Ilox pen. bekepa M.E.) — Pura — 1980.

140.buorexnonorus. (OTB. penaktop A.A. baes). - M.: Hayka. - 1984, 310 c.

141.I1ept C. I>x. OCHOBBI KyJIbTUBUPOBAHUSI MUKPOOpPraHu3MoB. M., - 1979 1.

142 TIpomsbinuienHas mukpobuomnorus (ITox pea. Eroposa H.C.) — M., 1989 1.

143.IIpoueccel 1 anmaparbl xumuaeckoit texnonorun  (Ilox pen. I1.I. Pomankosa). — JI. — 1981.
JOTIOJHUTEIbHAA:

61. bepe3oB T.T. , KopoBkuna B.®d. — Buonornyeckas xumus (Ilom pen. .M. UBanoBoii) — M.,
Menumnuna — 1981 r.

62. Huxuta I'.A. — BuoxumMudeckre 0OCHOBBI MUKPOOHOJIOTHYSCKUX MPon3BoICTB — Kuen, 1981.

63. bpurron I'. — bBuoxumus npupoaHeIx nurMeHToB. M., Mup — 1986 r.

64. TTonioa T.B. — Pa3Butne ouorexunomornu B CCCP — M., Hayka - 1988 .

65. INonynsuuonnslie acnekTsl buotexHonoruu — [euypkun H.C., BpuibkoB A.B., Mapkenkosa T.B. —
HoBocubupck: - Hayka — 1990 r.

66. CriertnanibHble KypHanbl: «buorexHonorus», «®Papmanus Kazaxcrana», «DapmarieBTHUECKUI
OIOJUICTCHBY U JP.

VI. KonTposbHbie BONPOCchl (00paTHAasH CBS3b):
37. HazoBute MeTONBI OTIEICHUSI OMOMACCHI OT KYJIbTYPAIbHOU KUIKOCTH.

38. Uro Takoe ne3WHTErpalus U MPUMEHsEMbIE METO/IbI?
39. B uem pa3HuIiia MeXIy SHIOMETA00IUTOM U IK30METa00IUTOM?
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Jexmusa Ne 20-21

I. Tema: MeToabl OYMCTKM LENEBBIX IIPOAYKTOB OT BBICOKOMOJIEKYJIIPHBIX BEIIECTB,
BBIJICJISIONIUXCS TIPH JIM3UCE KIETOK TMPOAYHEHTA. DKCTPAKIMOHHBIE, COPOLIMOHHBIE U JApYTHe
METO/bI, MPUMEHSEMbIE JUISI HW30MpATENbHOrO  M3BJCUEHHUS  IENEBBIX  NPOAYKTOB W3
KyJIbTypanbHOW skuakocTH. [IpuMensemoe TexHonormueckoe oOopynoBanue. TpebGoBaHus K
HEMY.

II. Ieab: O3HAaKOMUTH CTYNEHTOB € METOJAMU OYHMCTKH LEIEBBIX INPOAYKTOB OT
BBICOKOMOJIEKYJIIDHBIX BELECTB, a TaKXe C 3KCTPAKIMOHHBIMHU, COPOLMOHHBIMH METOJaMHU
OPUMEHSEMbIX JJIs1 W30MpaTeIbHOIO H3BJICYEHHUS LENEBbIX IPOJAYKTOB U3 KYJIbTYpalbHOH
JKUJKOCTH.

III1. Te3uce! JJekuum:

OCHOBBI TEXHOJIOTHH BbI/IeJICHUS, KOHHEHTPUPOBAHUSA U OYMCTKHU
0eJIKOBBIX U (pepMEHTHBIX NpPenapaToB
IIpoBenenue »THX cTaauii mporecca OOYCIOBICHO PAIOM TEXHUUYECKHX CIOKHOCTEH,

CBSI3aHHBIX, B OCHOBHOM, C HECTAOMJIBHOCTBIO (JAaOMIBHOCTBIO) (DEPMEHTOB, NOTEpeH UM
AKTUBHOCTH IIOJ BJIMSHMEM HE3HAUMTEIbHBIX W3MEHEHUN BHEIIHUX YycinoBuil. [lostomy mnpu
BbIOOpE TEXHOJIOIMM BbIEICHUS, KOHIIEHTPUPOBAHUS M OYMCTKH (PEPMEHTHBIX IpernapaToB MILYT
pElIeHus, MO3BOJISIIOIIME IPOBOJUTH O3TH INPOLECCHl B HENPEPHIBHOM PEKUME, C BBICOKOU
CKOpOCTBIO, B "MATKUX" YCIOBHIX U JOOMBATHCS MAaKCUMAJILHOTO 00€3BOKMBAHUS 00pa3yoLIMXCcs
ocagkoB. /[l yMmeHbllleHUs MOTEpPh NPOAYKTOB MPUMEHSIOT pa3JIMyHble CTaOMIN3aTOPbI
(bepMeHTOB, MPOBOAAT MpOLECC IpHU ONTUMAIbHOM 3HaueHuu pH pacTtBopoB, crapatoTcsi obecrie-
YUTh MAKCUMAJIbHO BO3MOXKHYIO MEXaHU3ALMIO U aBTOMATU3AIIUIO BCEX MPOIIECCOB.

Jlis mpeBapUTEIbHOrO KOHIEHTPUPOBAHUS PACTBOPOB (PEPMEHTOB IEPE] UX OCAKICHUEM U
CYIIKOM HCHOJB3YIOT TMpolLecC BaKyyMm-ynapuBaHusi. Ero crapaioorcs TpOBOAMTH IHpuU
HelTpanbHbIX 3HaueHUsXx pH pactBopa. Ilpu 3nauenusx pH pactBopa menbuie 4,5 u Gombiue 8,2
aKTUBHOCTh ()EPMEHTOB HAUMHAET MajaTh y)Ke Ipu HarpeBaHuu pactBopa Beie 35°C. ITpu pH = 6
ToT e ekt HabmroAaeTcs TuiIb pu Temneparype Boime 50°C. YcTaHOBIEHO, UTO YeM MEHbIIIe
BpeMsl BBIMTAPUBAHMS, TEM BBILIE MOXKET OBITH TeMIlEpaTypa I'pEOIero areHTa, a BbITapUBaHUE
Haubosee OYMILEHHOrO pacTBOpa (DepMEHTOB COIMPOBOXKAAETCS OOJbIIEH MOTEepeld aKTUBHOCTHU
dbepmenTa.

[Tocnennee oOBACHAETCS TEM, YTO MPUCYTCTBYIOIIME B pacTBOpe MHpHUMecH '3aluiaror
BbIIETSIEMBIN (DEPMEHT OT HEOIAronpUATHBIX TEMIIEPATyPHBIX BO3ACHCTBUM.

IIponecc BbIMapuBaHUs Yalle BCErO MPOBOAST B IJIEHOYHBIX WJIM POTOPHBIX BBIMAPHBIX
anmaparax. [lorepst akTuBHOCTH (pepMEHTa B TaKOM Ipolecce MoxkeT AocTurath 5-20%. C nensio
BO3MOXKHOTO CHIIKEHHs 3TOM BEIMYMHBI K BBIMAPUBAEMOMY pACTBOpPY A00ABISIOT O€NKH-
CTaOMIIM3aTOpBl: aNbOyMUH, Ka3eMH WJIM OCYILECTBIISIOT BBbIMApUBAaHWE BMECTE C KIETKaMHU
npoayueHTa. B kauecTBe cTaOMIM3aTOPOB HCHOJIB3YIOT M TaKuWe€ COJM, KaK XJIOPUJbI KaJblus,
HaTpus U anerar Kanblyd. [IpaBUibHBIN B KaY€CTBEHHOM M KOJIMYECTBEHHOM OTHOIIEHHH MOJI00p
CcTaOUIN3aTOPOB TMO3BOJISIET MPU MHUHUMAIBHO JIOMYCTUMBIX MHOTEPSIX AaKTUBHOCTH (EPMEHTOB
YBEJIMYUTH CKOPOCTh IpoOIlecca BbIMAPUBAaHUSA pacTBOpa 3a CUET IOBBILIICHHS TeMIIepaTypbl
IPEIOLIEro napa.

TexHuueckn Oosiee CI0KHO OCYHIECTBUTH MPOLECC BaKyyM-YIHAapHUBaHUS HEMOCPEACTBEHHO
KYJIBTYPaJIbHBIX kHAKOCTeH. [10 cpaBHEHNIO C BOJHBIMU SKCTPAKTaMU COJEPKAHUE CYXUX BELIECTB
B HUX B 4-5 pa3 Huxke u cocraBiseT 2,5-3,5%. B xoje KOHIIEHTpUpPOBaHUS PAacTBOpAa B OCAI0K
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BBINAJAIOT TUAPOKCHUIBL, CyIb(paThl, KapOoHATHI U (ochaThl KaIbIHsl, MATHUS U APYTHX METAJUIOB.
OTO NPUBOJUT K MU3MEHEHHIO COJIEBOTO cocTaBa u pH pactBopa, 4To crocoOCTBYeT MHAKTUBALUU
dbepmeHTa.

YacTo mosydyeHHBIH B Mpoliecce yNapUBaHUS KyJIbTypalbHOM *KHMJIKOCTH KOHLEHTpPAT (hEepMEHTOB
OTJIEJIAIOT OT OCajika U, He MojABepras JajlbHeiIell ouucTKe, 100aBIsIIOT K HEMY pacTBOp XJIOpuia
HATpus, 4YTOOBI JOBECTH KOHIEHTpamuio npenapata B Hem 10 50% u TOpegoTBpaTUThH
UHOHUIMPOBAHUE TPOAYKTA MOCTOpOHHEH MuKpodaopoi. Ilomydyennslid Takum o0pa3oM mpemnapar
Mapku ['2x pasnuBaroT no eMkoctsM B 40-50 M1 1 OTIIPABIISIOT HOTPEOUTEIIO.

Jjis KOHIIGHTPUPOBAHUS U BBIICTICHUS (PEPMEHTHBIX MPENApaToOB YaCTO MPUMEHSIOT MPOLECC
BbicasiuBaHusA. OH OCHOBaH Ha YMEHBIIEHUH PACTBOPUMOCTH OOJBIIMHCTBA OEIKOB B COJEBBIX
pactBopax. Jlias STOH IeTM B TEXHOJOTHMM Yalle BCEro MCIHOJb3YIOT Cyiab(haT aMMOHHUS Kak
HauOoJiee JEHeBbli M XOPOIIO PAacTBOPUMBINH peareHT. OJHAKO HEJAOCTATKOM HCIOJIb30BAaHUS
cyib(ara aMMOHHS SIBJII€TCS BbIIEJICHHE aMMHaKa IIPU MOBBIMIEHHBIX 3HadeHusAX pH pactBopa,
YTO MPUBOJUT K KOPPO3HH METAJUIMIECKUX YaCTe 000pyI0BaHUSI.

Tot e 3¢pdekT BpICaIMBaHUS TOCTUTACTCS MPHU HCIOIB30BaHUM Cyb(ara HATPHs BMECTO
cynbdara ammoHms. OJHAKO W3-3a MEHBIIEH IO CpaBHEHHIO C Cynb(aroM aMMOHUS
PacTBOPUMOCTHIO €TO MOXHO HCII0JIb30BaTh IPHU TeMIlepaTypax pactBopa He Huxe 35-40°C. Ilpu
OXJIAXK/IEHUN pacTBopa HaONIolaeTcs BbIIAJEHUE OCajJKa cyiabdara HaATpUs, UYTO CO3JAET
BO3MOYKHOCTb €r0 pereHepaly U MOBTOPHOTO UCHOIb30BaHusA. OHAKO UCIIOIb30BaHUE Cylib(daTa
HATpusl MpearnosiaraeT IOBBILIEHUE SHEPro3arpaT Ha HarpeBaHHe pacTBOPOB, a IpeObIBaHUE
(epMEHTOB B YCIOBHUSX MOBBIIIEHHBIX TEMIEPATyp COCOOCTBYET UX MHAKTHUBALIUH.

[Tpu nmpoBeneHun npolecca BoICATUBAHMS O0JIBIIIOE 3HAYEHNE UMEET PEXKUM OCYIIECTBICHUS
KOHTaKkTa COJM C pacTBOpoM (epmenTa. Jlyis BblcalMBaHHWS MOXKHO OpaTh COJdb B BHJE
TOHKOM3MEJIbUEHHOr0 TOpOIIKa WM B BHUJE HACBIIIEHHOrO pacTBopa. B mociegHem ciyuae
MPOLECC MOXKHO TNPOBOJUTH B MEPUOJWYECKOM WM HEMPEPHIBHOM pPEXHUME. Y CTAHOBIIEHO, YTO
HauOo0abINN 3PHEKT - MUHUMAJIBHO HEOOX0AMMOE KOJIMYECTBO COJIM Ha 1 Kr ocakaaemMoro Oesnka -
JIOCTUTAETCA TIPU MCIIOJIB30BAHMM COJM B BHJE TOHKO M3MEIBYEHHOrO Iopomka. Haumensmmit
3 eKT IocTUraeTcst Mpu HEMPEPHIBHOM CMEIIEHUHM HACBIIIEHHOTO PacTBOpa COJIM C PacTBOPOM
depmenTa. [l AOCTHXKEHMS TOTrO >K€ MPOIEHTA BBICATUBAHMS B IOCJIEIHEM CIIydyae COJHU
tpebyetcs B 1,3-1,5 paza Gosnbie.

Bpemsi oOpa3zoBaHusi 0cagkoB O€NKOB MpH BBICAIUBAHUHU JJIS PA3IUYHBIX (EPMEHTOB
kosnebnercs B mpenenax (0,5-12 gacoB. Bpems BeicaiimBaHusi U HEOOXOAMMOE ISl TPOBEICHUS
mpouecca KOJMYECTBO COJM 3aBUCAT OT KOJMYECTBA (MPOIEHTHOTO COJEP’KaHHUs) pacTBOPEHHBIX
BenlecTB. YeM wux Oosiblie, TeM MEHBIIEE KOJIWYECTBO BOJbI MOJJIEKUT CBS3bIBAaHUIO. Tak,
HarpumMmep, JUIs moJydeHust 1 Kr mpemnapara u3 KyJabTypaibHOH KuaAKocTH Tpedyercs 45-50 kr conu,
a u3 ynapeHHoro 10 30%-Hoi KOHLIEHTpaluy pacTBopa - Toabko 1,4-1,6 kr.

B nonyuaembIx Takum 00pa3zom ocankax Oenka coaepxurcs 60-85% OanmnacTHBIX BEIIECTB, B
ToM umciie 30-45% conu. IloBTOpHOE HCMONB30BaHNE ONEpPALMl PACTBOPEHUE - BBICAKACHHUE JAET
BO3MOXXHOCTh MOJIy4aTh BICOKOOUHILIEHHbIE (PepMEHTHBIE Tperaparthl 115 MEIUIIMHCKHUX EJIeH.

Bapeupys Takue napamerpbl, Kak Temmneparypa u pH cpenbl, B psaae ciydaeB, BO3MOKHO,
OCYILECTBUTH (PPAKIIMIOHHOE BBICAXKJEHHE OENKOB. J[s1 3TOro B MPUCYTCTBUU CONMU M3MeHs0T pH
HCXOJIHOTO PAacTBOpa WJIM TeMIEpaTypy, JAOOMBAsICh JEHATypallMk OaiacTHON (pakiuu Oenka.
[Tocnennue HeoOpaTUMO BBHIMAJAIOT B OCAIOK, KOTOPBIA OTAEISAIOT OT MaTOYHOro pactBopa. Ha
MOCJIEIYIOLICH CTaluu YXKe BBIIENIOT 1eJIeBO (hepMeHTHBIN npemnapar.
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JIOBOJIBHO 4acTO BMECTO COJIM HCIHOJIb3YIOT MOJUATUICHIIIMKOIb C MOJIEKYJSIPHON Maccoid
6000. OH oKa3bIBacT CTAOWIM3UPYIOIIEE BO3JICHCTBHE HAa aKTHUBHBIC OCNKH, JIETKO OTACISACTCS OT
OesKa MET0JI0M HOHOOOMEHHOH XpomaTorpaduu Uiu yasTpaduIbTpaIuy.

B texHonorum BelaeneHus (HEepMEHTOB METOIOM OCa)XJACHUS 3HAUUTEIBHOE MECTO 3aHUMAET
MPOLIECC MOJTYUYSHHS aKTUBHBIX OEITKOB OCAXKICHUEM UX C TIOMOIIbI0 OPIraHUYECKOT0 PaCTBOPUTEIISL.
JlelicTBME OpraHMYECKUX PACTBOPUTEIEH OCHOBAHO HA CHHXKECHUU JHMAIIEKTPUUYECKOU MOCTOSHHOU
cpenbl, KOTOpasi OIpeAeNiseT BEIUYMHY CHIIBI 3JIEKTPOCTATHYECKOTO B3aUMOJCHCTBUS MEXKIY
MOJICKYJIAMH PAcCTBOPEHHOTO OeJlKa ¥ pacTBOPUTENSA. YCTOWYMBOCTH OEIKOBBIX pPacTBOPOB
00yCITOBJICHA TOJIIMHON THAPATHOTO CIIOS, OKPYXKAromero Moyiekyny Oenka. [lpu paspymieHun
9TOr0 THUJIPATHOTO CJIOS MOJIEKYJbl Oellka HauHyT OOpa3oBBIBATH KOHIJIOMEpAThl W BHINNAJATh B
ocamok. Jlimsi ocymiecTBieHHs TaKOro Ipoliecca HEoOXOJUMO MCIONb30BaTh BemiecTBa Ooliee
TUAPOPUIBbHBIE, YeM OcCakIaeMblii Oelok. B kauecTBe pacTBOpHTENei MCHONB3YIOT, B OCHOBHOM,
9TaHOJ, METAHOJ, W30MPOMAaHOJ W aleTOH. Bapbupys THI OpPraHMYECKOTO PACTBOPHUTENS, €ro
KOJIMYECTBO, BeMUMHY pH pacTBOpa MOXXHO MPOBOAUTH MU30MPATEITHLHOE OCAKICHUE TOW WIIM UHOU
bpakiuu OenIKoB.

B TexHosorum mpoiecc OCaxkI€HHUs OPraHWYECKUM PACTBOPUTEIIEM IMPOBOISAT B PEaKTOpPE
HEMPEPHIBHOTO M TEPUOJAMYECKOr0 ACHCTBUA. i CHIDKEHHS TMPOLIEHTa IMOTEPh AKTHBHOCTH
BbIZIeTIsIeMOro (hepMeHTa MPH CMELICHUH PACTBOPHUTENS C BOJHBIM PACTBOPOM aKTHUBHBIX OEIKOB
00e KUAKOCTU MEPBOHAYATHHO OXJIAXKIAIOT JI0 TeMIIepaTyp COOTBETCTBEHHO -5 + -8° Cu 5 + 6° C.
[TonyueHHyro cMech, cofepxainyro He MeHee 8-10% OenkoB, TIIaTeIbHO MepEeMENINBAIOT, U Yepe3
20-30 MHH TPOHMCXONUT BHIMAJeHHWE MENKUX yacTull Oenka. [Iporecc ocaxkaeHus MPOBOIAT B
BEPTUKAIBHOM HUJIMHIPHUYECKOM afmapare ¢ KOHMYECKUM THUIIEM, CHA0)XXEHHBIM MEMIATKON U
pAIOM IITYIEPOB IS ynajaeHus xuakoil ¢aspl. [loreps aktuBHOCTH (DepMEHTa Ha ITOW CTAIUHU
coctaBisieT Okojio 15%, B OCHOBHOM, IO NpPUYMHE [UIMTEIBHOTO KOHTakTa (epMeHTa C
OpraHUYecKUM pacTtBoputTeneM. OpraHuszaius mpolecca Mo Crnoco0y HENpPEepPHIBHOIO OCAKICHUS
npu BpeMeHH KoHTakTa 10-15 MUH MO3BOJISIET CHU3UTh IOTEPU aKTUBHOCTH (hepmenTa Ha 20-25%.

[TomyueHHBI Ha STOW CTaaAWM OCATOK OTAEISIOT HAa UEHTpUdyre, MPOMBIBAIOT YHCTHIM
ATAHOJIOM U BHOBB CEMAPUPYIOT 0 OCTATOYHOU BraxHocTu 30-35%.

Jns momydeHus: BBICOKOOYMINEHHBIX (DEPMEHTHBIX IpENnaparoB, MOJYYEHHbIE Ha CTaauu
BBIJICTICHUS] aKTUBHBIE OCNKH IMOJBEPraroT, Kak MPaBHIIO, cOpPOUMOHHOWH 4McTKe. [lockoibpky B
MoJIeKyJie hepMeHTa MPUCYTCTBYIOT (YHKIIMOHAIBHBIE TPYIIBI, COOOIIAIONINE el KUCTOTHBINA W
OCHOBHOM XapakTep, TO OOBIYHO JJIS ATOU IEIH HUCIIONB3YIOT METOI HOHHOTO OOMEHa Ha MOHHTAX,
MOJTYYCHHBIX Ha OCHOBE IEJUTIOIO03bI: KaTHOHHT KMI] (kapOOKCHMETHIIIEN003a) U aHHOHUT
JADAD (IMATUIaMUHOATHIIIICILITION03a).

B mocnenHue roapl 4MCIO Pa3UYHBIX MOHUTOB CHJIBHO BO3pOCIO, W JJisi KOHKPETHOTO
MPOU3BOJICTBA (PEpPMEHTHOTO Tperapara CYyIIECTBYeT BO3MOXKHOCTh BbIOpaTh Haminydmuid. Cpenu
WOHHTOB, MOJYYUBIIUX JOCTATOYHO IIUPOKOE PACHpPOCTpaHEHHE, HEOOXOTUMO OTMETUThH TaKHe,
Kak oOpaboTaHHBIH Kpaxmal, cedaJeKkChl Ha OCHOBE [eKCTpaHa, KAaTHOHUTHI Ha OCHOBE
MOJIMMETAKPUIIOBOM KUCIIOTHI, aHHOHUTHI HA OCHOBE TIOJIMBUHIIIOBOTO CITUPTA U JIP.

[Ipomiecc mpoBOASAT B HACATOYHBIX KOJOHHAX, HYepe3 KOTOPBIE MPOIMYCKAETCS PacTBOP
dbepMmeHTa, WM B amnmapaTax ¢ Melankoi. B mocnenHem ciydae mpezmno-jaraercsl mociaeayromee
oT/ieNIieHre TBepAOH (pa3bl.

JlecopOnio OCyIIECTBISIOT SMIOUPYIONMMU PACTBOPAMH, CIEIHATBLHO MOJI0OpAaHHBIMU IS
Kaxaoro (hepMeHTa U copOeHTa.
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[Totepu depmenTa Ha cTaawu COPOIMOHHON YMCTKU HE MpeBbImaT 15%. s momydeHus
0oJiee BHICOKOOUMILEHHBIX (PEPMEHTOB HCIIOJIB3YIOT PAa3IMYHbIe MpenapaTuBHble MeToabl. Cpenu
HUX HauOoJbllee pacnpoCTpaHEHHE MOJAYYMJIM Takuhe, Kak [AHaJu3, rejJbujibTpanus,
BbIMOpPaKUBaHMe, dJIeKTpodope3, appunnass xpomarorpadus u ap.

Muanu3 - mnpouecc auddy3nu HOHOB uepe3 MOJIUMEPHYI0 MeMOpaHy MOJ JeHCTBUEM
rpaaueHTa KoHueHntpauuil. Ilpu sTtom 3a cuer auddysun uyepe3 MeMOpaHy yIanusiOTCS COIU U
JIpyrue HU3KOMOIICKYJSIPDHbIE MPOAYKTBI, a WX MECTO B HMCXOJHOM pacTBope (HepMEHTHOIrO
[pernapara 3aHHMAalOT MOJIEKYJIbl PacTBOPUTEINS, B JAHHOM cilydae BoAbl. M XOTS MCXOIHBIN
pacTBOp pepMEHTa TIPU ITOM yBEIIMIMBACTCS B 00beMe, HO aKTUBHOCTh €0 Bo3pacTaet B 3-4 pasa.

B mnocnegnue roapl ¢ pa3BUTHEM IPOMBIIIJICHHOCTH IO TPOU3BOJACTBY CHHTETHUECKHUX
IUICHOK CHUJIBHO BO3POC HMHTEPEC K HCIHOJIB30BAHUIO TpOIlecca guanu3a B MPOMBIIIICHHOM
Macitade u ObLT CO3/1aH I €ro OCYIIECTBICHUS PSJl IPOMBIIITICHHBIX YCTAHOBOK.

PasHoBuIHOCTRIO TpoIlecca auanusa sBseTcs JjekTpoamanm3. [lepeHoc HMOHOB uepe3
MeMOpaHbl OCYIIECTBIISIETCS B 3TOM CJIyyae He 3a CUeT I'paJMeHTa KOHLEHTPaLlUii, a 0] AeHCTBUEM
AIIEKTPUYECKOTO IOJIS.

BbIMopaskuBaHue - METOJ] OCHOBaH Ha YaCTHYHOM 3aMOpPaXMBAHUU pacTBOpa (hepMEeHTHOTO
npenaparta. OOpa3zyromuecss OpU 3TOM KPUCTAJUIbL JIbJa OTAEISAIOT Ha LEHTpudyre. DepMeHT
KOHIEHTpUpyeTcss B BoaHOM (aze. [lomOupasi ycrmoBusi 3aMOpa)XMBaHUS HCXOAHOTO DPacTBOpA
MO>KHO (ppaKIIMOHUPOBATH OENKU M0 COCTaBY U ellle 6ojiee CKOHIIEHTPUPOBATH 11€TIEBOM (pepMeHT.

JuiekTpodope3 - METO/I, OCHOBAHHBIN Ha PA3JIMYHON MOABUKHOCTH MOHOB B DJIEKTPUIECKOM
noje. Ilponecc noctarodno JuIMTeNbHBIM. 3a cueT AU(PY3UHM MOXKET MPOUCXOAUTH DPa3MbITHE
KOHIICHTPALMOHHBIX 30H. YacTHuHas MHTEHCH(HKAIMs Mpolecca BO3MOXHA 3a CUeT CO3JaHUs
TeMIepaTypHoro rpaaueHta. IlpuMeHsiercs, B OCHOBHOM, JUIsl MOJyY€HUS BBICOKOOUYMIIEHHBIX
IIPENapaToB B Ja0OPATOPHBIX YCIOBUSIX.

Addpunnas xpomatorpadpuss — MeETOJ, OCHOBAHHBII Ha CHOCOOHOCTH (EPMEHTOB
n30UpaTeabHO CBSA3BIBATH T€ WIM MHBIE JIMTaHIBl - CcyOCTpaThl, KOPEPMEHThI, KOHKYpPEHTHbIE
UHTUOUTOPBI, ajutocTepuyeckue dPpQpexTopsl U T.I. Takoe CBs3bIBaHUE BeChbMa CHEUU(UYHO, UTO
MO3BOJISIET BBIJICIUTH TOT UM HHOW (PEPMEHT U3 MHOKECTBA APYTUX OEIKOB.

Hns  cunte3a adduuHHOrO CcopOEHTa, COOTBETCTBYIOLIETO CHEIU(PUYHOCTH JIaHHOTO
depmenTta, nurann (cyOcTpaT WiIM €ro aHajor) MPUCOCAUHSIOT K HMHEPTHOW MaTpulle
(MakponopucTbie TUIPO(UIBHBIE T'elT, CAHTETUYECKHE MOJMMEPhL, HEOPraHUYECKNUE HOCUTENH).

Jist rmyO0oKOM OYUCTKY 1eJIEBBIX MTPOJYKTOB MPUMEHSIIOT CIEAYIOLINE ONEPallUN:

A/icopOuMOHHO-XpoMAaTOrpauyeckne MeToAbl

OTH  METOAbl  IMIMPOKO  BHEAPSIIOTCS B MPOU3BOJCTBO  (DEPMEHTOB, TOPMOHOB,
pexombunanTHeix JIHK; ams momyuenuss BAB pacTuTensHOr0 M KUBOTHOTO MPOUCXOXKACHUSA, K
YUCTOTE KOTOPBIX MPEABABISIOT OCOOCHHO J>KECTKHE TpeOOBaHUs, TPaJUIMOHHAs TEXHOJIOTHUS
OYUCTKM HE MOJIXOAUT. B NpPOMBINIIEHHOM MPOM3BOJICTBE YCIEIIHO cebs 3apeKoMeHIoBasa
pacmpenenuTenbHas xpomaTorpadus, caMblii HaaeKHBIH U d(PPEKTUBHBIA METON OUYMCTKU. B
HACTOAIEe BpEeMsl I[IMPOKO HCIIOJB3YIOT HENPEPHIBHYIO KOJOHOYHYIO M  CTYIEHYaTyIo
xpomarorpaduio. B tabi. 8.1. mpuBeAeHBI HECKOIBKO W3BECTHBIX XpOMaTOTrpaduuecKux METOOB,

OCHOBAHHBIX Ha PA3JIUYHBIX MApaMETpax pa3AciiIeMbIX MOJIEKYJI.
Ta6uuma 8.1.

Xpomatorpadus Typiaepi KongaHpuiaTelH MOJIEKYIaJIapablH KaCUETTeP1
HonoobOMennas 3apsn
I'enb-GunbTparus Pazmep
T'mnpodobHas [TosnsspHOCTH
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HonoodMenHasi xpomoTorpadust

Xpomatorpadus BAB ¢ momoIs0 HOHOOOMEHHBIX COPOCHTOB, Ha3bIBaeMasi HOHOOOMEHHOM,
ABIIIETCS. OAHUM M3 METOJOB pa3eIeHUs, UMEIOMNX HauOOJBIIYIO MPOIOJDKUTEIBHYIO HCTOPUIO
pasBuTHs. B Hacrosiiee BpeMs NMPOMBINUICHHAS MOHOOOMEHHasi Xpomarorpadus cramna ogHON U3
BaXHEHMIINX TEXHOJOTMYECKUX CTaJAMN MTOJIy4€HUSI KOMMEPUYECKH 3HaUYMMbIX KonndecTB bAB.

B ocHOoBe MOHOOOMEHHOH XpomaTtorpaduu JEKUT peakius oOMeHa MEXAY HEIOJIBUKHBIM
TBEPIBIM HOHOOOMEHHBIM COPOSHTOM M PACTBOPEHHBIM B PACTBOPHUTEIIE BEIIECTBOM.

I'enb-punbTpanus

['enp-punbrpanus, wid xpoMarorpagus Ha MOJEKYJISPHBIX CHUTaX, MO3BOJSET pa3aeisaTh
BEIIECTBA C Pa3JIUYHBIMU MOJIEKYJISIPHBIMU MaccaMH. B 3TOM ciiydae HacaJka KOJIOHKH COCTOMT U3
YaCTHUII Telis C OMPEIeIeHHbIM TuameTpoM mnop. Eciu pazmep monekyn 6ojbliie AuaMerpa mnop, To
OHU HE MOTYT Au(pPyHAUPOBATE B T€Ib U OBICTPO MPOXOAAT Yepe3 KOJIOHKY, TOT/Ia KaK MOJICKYJIbI
MEHBIIIETO pa3Mepa MPOHHUKAIOT B TeJb U TO3TOMY JIBHXKYTCs OoJiee MejieHHO (puc. 8.2).
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Puc. 8.2. B xpomarorpadun Ha MOJIEKYJISIPHBIX CHTax MOJIEKYJIBI OOJIBIIETO pa3Mepa ObICTpee IPOXOAIT
yepe3 KOJIOHKY, & MOJIEKYJIbl MEHBILIETO pa3Mepa 3a/Iep)KUBArOTCs], IPOHUKAs B YACTULIBI TeIIs

B kauectBe copOEHTOB 00BIUHO MCTONB3YIOT cedanekchiGos, Gso, Grs, Gioo, cocTosIme U3
MOJIMMEPHBIX IIeNel mojucaxapuaa JeKcTpaHa, COSAUHEHHbIE Yepe3 OIpe/elieHHbIe POMEXKYTKHI
MONEPEYHBIMU  CBSI3IMH U OOpa3yloliue CBOEOOpa3zHble MOJIEKYJspHbIE cHUTa. B XUMHKO-
(dapMalieBTHYECKON MPOMBIIIJIEHHOCTH 00Jiee MHUPOKOe MpUMEHEeHHE Haxo T cedanekcblGas u Gso
B Buje rpanyn ¢ auamerpoM mnop 100- 30 mxm u 20-80 MM coorBercTBeHHO. IIpoHnaemocts
MeMOpaHbI IS KaX/I0TO U3 BELIECTB CMECH OIpEeeNaeTcs] BEIMYMHON MOJIeKyabl. B 3Toil cBsi3u
rejib-xpomMatorpaduio HWHOTJa Ha3bIBAIOT MOJIEKYJISIPHBIM INpocenBaHueM. OmnpeneseHHblil 00beM
pacTBOpPHUTENSl BBIMBIBAET W3 KOJOHKM BelIlecTBa ¢ OoJblIeld  MOJIEKYJISpHOH Maccoi
(cedanexcoiGos), U ¢ MeHbIIeH MoekyIsIpHoi Maccoii (Gos, Gso).

OcHOBHOM BEIMUMHOM, U3MEPSAEMOM B refib-xpomMaTorpaduu, sBisieTcs yaep:KuBaeMblii 00beMVe:
Ve= Vo + Kge* Vp,

rae Vou Vp - 00beMbI MOABMKHOM M HEMTOABIKHOM XpoMaTorpaduueckux ¢as;

K¢— k03¢ uriment pacnpenenenus, KOTOPbIi 3aBUCUT OT COOTHOLICHUS Pa3MEPOB MOJIEKYII U
op.

['enb-punbpTpanus — MeTojA, MAJIOYYBCTBUTENBHBIM K COCTaBy 0Opasiia, MCHOJIB3YIOTCS B
OCHOBHOM TIPU YAAJICHUH OCAAUTENs, 3aMeHe Oydepa n 00ecconmBaHuU.

I'mapododHas xpomarorpadust
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Meton runpopoOHON XpomaTorpaduu HCHOIB3YIOT Ais pasaencHus BAB Ha ocHoBe
ruapodOOHBIX CBOMCTB, XapaKTEPHBIX JII OMOJIOTHUYECKUX 0OBEKTOB.

B ocHOBe MexaHM3Ma CeIEKTUBHOCTH NP THAPO(GOOHOI XpoMaTorpapuu JeKUT NPOSBICHUE
TaKk Ha3bplBaeMoro ruapodobHoro s¢ddekra, a TaKKe MOAYIALUA  SJIEKTPOBAIECHTHBIX
B3aUMOJICHCTBUM, BCIEACTBUE NMOHWKEHUSI JIOKAJIIbHOW TUAJICKTPUYECKON NOCTOSHHOM cpenbl Ipu
BBE/ICHUU HETIOJIAPHBIX PAIUKAIOB MU MOHWKCHUN aKTUBHOCTHPACTBOPUTEIIS.

I'unpodobuast xpomarorpadusi peaquszyercss B BUJE HECKOJIBKUX Pa3IMYHBIX MpolieccoB. B
HanOosiee YacTO BCTPEYAEMOM BapHaHTE COPOIUS aMQWIBHBIX COCAUHEHUI T'HIpOPOOHBIMU
copOeHTaMH OCYILECTBIISCTCS U3 pa30aBICHHBIX BOJHBIX PACTBOPOB NMpU HHU3KUX 3HaYeHUsAX pH
(2,0-4,0), a smroanus — MyTEM CHHKEHHUS TaK Ha3bIBAEMOM DJIFOATPOITHOM CHIIBI MTOIBMKHOMN (ha3bl,
JOCTUraeMoit n3MeHeHueM pH, yMeHbIIeHHEeM HOJSPHOCTH 3JII0€HTa (IpU 100aBIEHUU CHHPTOB,
JNETePreHTOB M JAPYrMX OpraHMYecKuX MOAM(DUKATOPOB). DTOT BHJ XpomaTorpaduu MOJydul
Ha3BaHue obpatHodazHo (ODX).

[lpy BBeneHMM B pacTBOp aMQWIBHBIX COEAMHEHHWH, CIOCOOHBIX BCTYHAaTh  BO
B3aMMOJICHICTBHE C pa3JensieMbIMH MeHee TuAPOPOOHBIME KOMIIOHEHTAMH, copOeHTaMu
OCYIIIECTBJISIETCS U3 pa30aBICHHBIX BOJHBIX PACTBOPOB Npu HU3KMX 3HaueHusx pH (2,0-4,0), a
JIIIOANUST — IIYTEM CHIDKGHUS TaK  HaA3bIBAEMOW  OJIIOATPOITHOW CHIIBI  TOJBMXKHOM  (aswl,
JOCTUTraeMoil  M3MeHeHueM pH, yMeHblIeHueM  MOJIIPHOCTH  3JI0eHTa (mpu J00aBIeHUU
CIHMPTOB, JETEPreHTOB W JPYIMX OpPraHMYecKHMX MOAM(UKATOPOB). DTOT BHUJ XpomaTorpaduu
MOJTy4ns Ha3BaHUe oOpaTtHodazHoi (ODX).

[Ipu  BBeneHMM B pacTBOp aM(UIBHBIX COEIMHEHHH, CHOCOOHBIX BCTYyNaThb BO
B3aUMOJIEICTBHE C pa3feNsieMbIMH MeHee TMAPO(POOHBIMH KOMIIOHEHTaMH, INOCIEJAHHUE BCE XKe
MOXHO pa3fenuTh. TakuM METOAOM Ha HETOJSIPHBIX COpPOEHTax yHaeTcs pas3feiuThb  Jake
MOHW3HUPOBAaHHBIE COCIMHEHUS, €CIU J00aBHTh B PACTBOP  NPOTHBOMNOJOXKHO  3apsHKEHHBIC
aMmQUIbHBIE  COCIMHEHUS, CHOCOOHBIE 00pa30BBIBATH HOHHBIE Taphl C  H3y4aeMbBIMH
KOMIIOHEHTaMHU. OTOT BHJ XpomaTorpadguu  ObUI Ha3BaH HOH-NApHOM  oOpaTHO(da3HOMI
Xpomarorpaduei.

I'mapodobHOe  B3aumojaeiicTBHEe — peaju3yeTcsl Takke W IpU Tak  Ha3blBaeMoM
BhIcaMBaroliel xpomarorpapuu (BX), yacro HasbsiBaemMoi XxpomaTorpadueil  ruapodoOHBIX

B3aUMOJICICTBUH, OCHOBHOM  NIPHEM  KOTOPOH 3aKJIIOYaeTcss B copOnuu  amMUIbHBIX
COCIMHCHUN W3 BOJHBIX PACTBOPOB MpU OOJBIION KOHIIEHTPAIIMU COJIEH C MOCTEAYIOIIeH
ANFOAIIMEN COJICBBIMH DPAacTBOpaMu ¢ Oojiee HHM3KOW  HMOHHOM CHJIOM WJIM  BOJIOH. Nuorpa
AII0ALUIO OCYIIECTBISIIOT ~ TakUM  o0Opa3oM, 4YTO  OJHOBPEMEHHO C  yMEHBUICHHEM

KOHIICHTPAallMd  COJIM  TIOBBIAIOT  KOHIEHTpawio ruapodoOHoro  BeITecHuTENms. Kak B
oOpatHO(]a3HOM, Tak U BBICAIMBAIOLIEH XpoMaTorpauu MOTYT HCIIOJIB30BAaThCS OIHU M TE XKe
TUIBl COPOCHTOB C MPHUIIUTHIMU HETOJSAPHBIMU PaTUKaTIaMHU.
Addunnas xpomarorpadpus

HuTepecHbIMX poMaTorpaduueckummerotomsBisieTcsiappunnasxpomarorpadus,
OCHOBaHHAasT Ha HETaTHMBHOH CHENU(DPUYHOCTH  HEKOTOPHIX OHONOJIMMEPOB, OCOOEHHO €ciu
OHH COJIEp)KATCS B KYJIBTYypPAIbHOW KUAKOCTH B HEOONBIINX KOHIICHTPALUAX - MEHee | MKI/MIL. B
TOM METOJIe XOpOIllee pa3AeieHUe IOCTHTaeTCsl 3a CUET CHENHM(UYECKOrO B3aMMOJCHCTBHS
MEX1y UMMOOWJIN3HPOBAHHBIM areHTOM H PACTBOPEHHBIM BEIICCTBOM.

Mexnay addunHON Xpomartorpadueil u Apyrumu Oojiee  TPAAMLMOHHBIMH METOJAMHU
a/ICOpPOIIMOHHON MM MOHOOOMEHHOW Xpomarorpaduu CyIlecTBYIOT 3HAuMTeNbHbIE pa3dnuyus. B
TPaIUIMOHHBIX XpOMaTorpaMyecKux  MeToJaX CHauaia aJcopOMpyIOTCS BCE KOMIIOHEHTHI
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CMECH, a UX pa3ieJIeHHe OCYIIECTBISACTCS Ha CTaauM JecOpOLMU  TMOCPEICTBOM, HAIpUMeED,
3aMeHbl KOHICHTPAIMU DJIIOCHTA, WU KOHIEHTPAIMA COJCH B DIIIOCHTE, WM ITOCTEICHHOTO
noBeiieHuss pH amoenta.  HampoTtus, crnenupuvHOCTH adpduHHON  XpomaTorpaduu
ompenenseTcss B OCHOBHOM  Ha craaum  copbmuu  (puc.8.3). Ilostomy B addunHOMA
xpomarorpaduu uyepe3 KOJIOHKY IIeJIeCOO00pa3HO IMPOMYCKaTh pPAcTBOP pPa3/IeisieMOil CMecH B
TEYEHUE JOCTATOYHO JJIMTEIBHOTO IMPOMEXKYTKAa BpPEMEHH, MOKa He OyIeT IOCTUTHYTO
HACBHIIIIEHNEe HEMOJBM)XHOM (pa3pl, Tak Kak B HEH aacopOMPYIOTCS  MPAKTHYECKH  TOJIBKO
BEIICTISIEMBbIC  COeMHEHHUs. Takum oOpasoM, mpoBenaeHue pasneneHus bAB B adbdunrHON
xpomarorpadguu  npuOIMKaeTcss K OOBIYHOM  COpOIMM B HEMOABMXKHOM CJIO€  BIUIOTH 10
HACBIIIEHUS  CIIOSI ajicopOeHTa U PE3KO OTJIMYACTCS  OT  OOBIYHOTO  pa3JeIICHUS
MHOTOKOMIIOHEHTHOM CMecH, BBOJIUMO B KOJIOHKY OJTHOKPATHO B BHJC
KOHIICHTPUPOBAHHOI'O PacTBOPA.
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Puc. 8.3. Cxematuueckoe npexacrasienue apguuHon xpomarorpaduu:

d — BBOJ CMECH BCILICCTB, 0 — pa3acJICHUEC; 6 — SJIIOUPOBAHNUE CBA3AHHOIO; C- HCHOZ[BH)I(HOﬁ (1)33017[ KOMIIOHEHTA CMECHU

B osrom Merome xopollee pasfeneHue  JOCTUIaeTcs 3a cueT crneuuduyeckoro
B3aMMOJICHCTBHSL  MEXAY HMMOOWIM30BAaHHBIM areHTOM U PACTBOPEHHBIM  BEIIECTBOM.
[Toka3aHbl TpH CTaIMM: BBOJA CMECH BELIECTB da, pas3felieHHe O, JIIOMPOBAHUE, CBA3AHHOE C
HEMOJIBIKHOW (ha30if KOMITIOHEHTa CMECH 8.

Kpucranamsanus

[Tpouecc oOpa3oBaHUS U pOCTa KPUCTAIJIOB M3 PAcTBOPOB M Ta30BOM (pa3pl HAa3bIBAIOT
kpuctaymm3anueii. OObIMHO  BEIIECTBa HMMEIOT CTPOr0  OMpPENETCHHYI0 — KPHUCTAUIMYECKYIO
pemeTky, 3a HCKIIFOYEHUEM MOJIMMOP(PHBIX BeIIECTB. Psn BEILIECTB o0pa3yroT
KPUCTAJUIOTUAPATHI, MPUYEM  KOJWYECTBO  BKJIKOYEHHBIX MOJEKYJT  BOJBI  3aBUCUT  OT
temneparypbl. J[ns oOpa3oBaHUS KPHUCTAIOB U3 PACTBOPOB HEOOXOIMMO MPECHILICHHUE,
OIpEleIsieMOe  pa3HOCTbIO  MCXOJHOM KOHLIEHTPAllMM an U PABHOBECHOM KOHIEHTPALMU
HACBILLECHUS (mpenenbHOM  pacTBOpUMOCTH  Ap). Kpucramnmmzamuss TpoucXoauT, KoOTaa
[IepEX0Jl BELIECTBA M3 KUIAKOIO B TBEPAOEC  COCTOSHUE COINPOBOXKAACTCA  YMEHBIICHUEM
CBOOO/IHOM dSHepruu cucremsl O, T.e.

AD=(pV/M) - (p2—91)+ oF <0

IJI€ p- IUIOTHOCTh 3apOJIbIIlIa KpHUCTAIUIA,

V/F- ero 00beM H MOBEPXHOCTH;

M- ero monekyispHas Macca;

(2 —@1)- XUMHYECKHE TIOTCHIMAJIBl UCXOJHOIM W HOBOII (ha3;

0- MeX(]a3Hoe MOBEPXHOCTHOE HATSIKECHHUE.



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTyCTiK KasakcTaH MmeavunHa akagemusicol» AK AO «HOxHo-KasaxcTaHCKass MEAVUMHCKas akaaeMusi»
Kadenpa «Texnonoruu papmMareBTHIECKOTO MPOU3BOJICTBAY 044/48-11
®dapmaneBTHUYSCKAs OMOTESXHOJIOTHS» lerp.m3ldd

s mosydeHHMs KpYNHO KPUCTAJUIMYECKOrO IOPOIIKA  KPUCTALIM3ALUIO  BEAYT IpHU
MaJIOM IPECHILIEHHH, B PACTBOP  BBOJAT 3aTPABOYHBIE KPUCTAIUIBI, MEJIKHE KPHUCTAJUIbI
yIaI[0T B Ipolecce KPUCTAJUIM3ALUU, KPUCTAIMYECKUH MPOAYKT HOBTOPHO 00pabaThiBalOT B
HACBHIILIEHHOM pacTBOpe (MPU 3TOM MEJIKHE KpPUCTAJUIBl PACTBOPSIOTCS), BBOAAT B PacTBOP
[OCTOPOHHUE NPUMECH, TIOBBIIIAIOT TEMIEpaTypy (OrpaHU4YEHHO).

MeTtoabl KpHCTANIM3ALUM:BbIIAPUBAHUE PACTBOPUTENS (M30TEPMUUYECKUI), OXJIaKICHUE
rops4ux pacTBOpPOB  (M30TMAPUYECKUIT), OJHOBPEMEHHOE OXJAXKICHUE M  BbIIApUBaHUE
(KOMOMHHPOBAHHBIN), 70OABICHHE B PACTBOP  JPYTrUX BEIIECTB, CHUMAIOIIUX PACTBOPHUMOCTD
(BbICaNMBaHUE), BEIMOPAKUBAHUE.

CxeMbl KPHCTAJUIM3ANMM: OJHOKpaTHas (C HOJHBIM BO3BPATOM MAaTOYHOI'O pacTBOpa U
NEPUOANYECKH IIOJIHBIM CIMBOM, C YaCTHUYHBIM €0 BO3BPATOM, C YAaCTUYHBIM BO3BPAaTOM IIOCIE
JIONIOJIHUTEIBHOTO YIApUBAaHUS M KPUCTAJUIM3ALMU), ABYKpaTHas C TaKMMHU XK€ MaHUIYISALUSIMU
MaTOYHBIM ~ PACTBOPOM, IpPHYEM Ha CIUB JAIOT MATOYHBIA  pacTBOpP IIOCIE  NEPBOIO
KPUCTAJUIN3aTOPa, a MOCJIe BTOPOTO - HACBIILEHHBI MAaTOYHBIM PacTBOpP BO3BpALIAlOT B IEPBBIN
KPHUCTAJIIIU3aTOpP.

B ¢apmaneBTuueckoil NpoOMBINIIEHHOCTH KPUCTAIM3ALUEN BBIACISIOT TBEP/AbIE BELIECTBA
U3 UX PAcTBOPOB, PA3eSIOT CMECH BEUIECTB Ha (DpPakIUH W OYMINAIOT UX OT mpumecend. Jlms
OYCHb TIJIYOOKOM OYMCTKHM TEpPMOJIAOMJIBHBIX  BEILECTB, CJEN0Bajio Obl MCIIOJB30BaTh 30HHYIO
IUIaBKY, JJIS pa3/ieieHus SQTeTUYECKUX  pacllIaBOB WM BEIIECTB C HU3KUMU KO3((UIIMEHTaMU

pacripenieyieHusi - 3KCTPaKIUOHHYI Kpucrawu3anuio. [Ipu pa3aeneHUUIPTCTHUCCKUX H
A3€0TPOMHBIX PACIUIABOB II€TIECO0OpPA3HO COoYeTaTh MPOIECCHI KpUCTAITU3aIlUU u
peKTU(UKALINY.

IJKCTPaKIUsl B CHCTEMAX KUAKOCTb-KUIKOCTh

B ocCHOBE KMAKOCTHOW 3KCTPAaKUHUM JIEKUAT T[EPEXOJ BEIIECTBA M3 OJHON KUIKOCTH
(pacTBOpa) B IPYyTryl0, HE CMEIINBAIOIIYIOCS C MEPBOM.

B pe3ynbrare B3auMOJEHCTBUS HKCTPAr€HTa C UCXOJHOM KUIKOCTBHIO MOJYYarOT IKCTPAKT-
pacTBOp HW3BJICUEHHBIX  BEHIECTB U paMHAT-OCTATOUHBIN WMCXOMHBIA  pacTBOp, OOEIHEHHBIH
M3BJIEKAEMBIMU  BEILIECTBAMU U coAepKaluil HEKOTOPOe KOJIMYECTBO FKcTpareHTa. llepexon
BEIECTB, MPOUCXOIUT NMPHU HAIMYUKM  PA3HOCTH KOHIIEHTPAIIMH MEXAY KUAKUMU (a3zaMu 10
JUHAMHUYECKOr0 paBHOBecHUs] Mexkay HUMHU. COINIACHO 3TOMY 3aKOHY OTHOILIEHHWE PaBHOBECHBIX
KOHIICHTpAIlUi paclpeiesisieMoro MEXIy JABYMsS JKUIKHMH (a3aMu BeEIIecTBa €CTh BEJIMYMHA
MOCTOSIHHAS (ISl TaHHOW TeMIlepaTyphl), Ha3biBaeMas KOX(PGUIIMEHTOM pacIpeieeHHUs:

w="1
X

I'me Vu X- paBHOBECHBIC KOHIIGHTpAIIMH PACIPEAC/IIEMOr0 BEIIECTBA B IKCTPAKTE H
padunare, %.

[Ipouiecc 3KCTpakUMH B CUCTEMAX JKUJIKOCTb- KUIKOCTh COCTOMT H3 CIEAYIOIIMX CTaJIuii:
CMEIIMBAHUE MCXOJHOTO PACTBOpPA C SKCTPAr€HTOM JUIsl CO3JaHUs MEXIYy HUMU TECHOTO
KOHTaKTa, pa3/ieJIeHHe BYX HECMEIIMBAIOMINXCS KUAKUX (a3, pereHeparusi dIKCTpareHTa, T.e.
yIaJeHue ero u3 IKCTpakTa (pactBopa) u padunara.

JKunkocHOCTHAsE DKCTPAKIAS MOXET OBITh CTYNEHYaTod W Henpepwvigrou. CTyneHyaTas
SKCTpaKIUs  JENUTCS Ha OJHOCTYNEHYaTyl0, KOTOpas MPOXOJUT B OJHOM anmnapare,
MHOTOCTYIIEHYATyI0 - SKCTpaKLUs MPOTEKaeT B HECKOJbKUX ammapaTax. MHorocrymneHyaTas
SKCTPAKIUs MOXET OBITh MPSIMOTOYHOM W MPOTUBOTOYHOM.
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B npomsiuieHHOCTH IIPUMEHSIIOT  pa3HOOOpa3HbIE TEXHOJIOTUYECKHE CXEMBI

9KCTPAKLIMOHHBIX MPOLECCOB. ANMaparbl sl KUAKOCTHOM 3KCTpaKIUM pabOTAIOT IO NPUHLMILY
MEXaHUYECKOro IEepeMEIIMBaHus W IpaBUTalMU. AMNnaparbl, paboTarolue M0 HPUHIMITY
MEXaHUYECKOr0 IMEePEeMELINBAHUS, - TO KOJIOHHbI C MEUIAJIKOM M LEHTPOOEkKHbIE 3KCTPAKTOPHI,
UCIOJB3YIOIIME LEHTPOOEKHYIO CHIIy [Js CMELIMBaHMS U pasaeneHus (a3. B rpaBUTanimOHHBIX
arnmaparax MCIOJIb3yeTCs Pa3HOCTh IUIOTHOCTEW pacTBopuTeneil. IIpuHIun rpaBuTanuu jJeKUuT B
OCHOBEe palOTHl pa3IMYHBIX HACAJOYHBIX KOJIOHH, C CETYATHIMU TapeiKaMH, KOJOHHOTO THIIA,
pacHbUIMTENBHBIX U IPYTUX KOHCTPYKIMH.
V. NaumocTpaTUBHBII MaTepHaJl: IIpUjaraeTcs

V. Jluteparypa:

OCHOBHAf:

144 EropoBa T.A., KnynoBa C.M., XuByxuna E.A. OcHoBbl Ouotexnosoruu. — M.: M3a. uentp
«Axkanemusy», - 2008. — 208 c.

145.EsrymenkoB A.H., ®omuues H0.K. Beenenue B 6uorexnonoruto: Kypce nexnuii. — Munck.: BI'Y,
2002. - 105 c.

146.Cazpikna }0.0., OpexoB C.H., YakaneBa N.M. buorexHomorus: YuebHoe mocooue. — M.: U3,
Hentp «Axagemus». — 2006. — 256 c.

147.0OpexoB C.H. ®apmaneBruyeckas 6M0TeXHOIOTHs. PyKOBOACTBO K MPAKTHUECKUM 3aHATUSAM. —
Yuebnoe mocobue. — [lox pen. akax. PAMH B.A. Beikoa, mpod. A.B Katiauackoro. — M. :
I'DOTAP-Memua 2009. — 384 c.

148.EnunoB H.I1. Xumnyeckas MUKpoOHonorus. - YueOHuk. - M.: Beicimas mkona. - 1989, 448 ¢

149.Bopo6seBa JI.W. IlpomblinenHas Mukpobuosiorus. - YuebHoe mnocobue. - M.: U3n-8o MI'Y. -
1989, 294 c.

150.buorexnonorus. [lpunnune 1 npumenenue. Ilep. ¢ anrn. / Ilox pea. U. Xurrunca, J1. becra, JIx.
Jxonca. - M.: Mup. - 1988, 480 c.

151.YyemoB B.U., 3aiiues A.U., llebanoa C.I'. IlpomblieHHas TeXHOJOTHs jJekapcTB. Tom 2.
Xapbkos, 2002.

152 Bbuorexnonorus mukpoOHoro cunresa ([Tox pen. bekepa M.E.) — Pura — 1980.

153.buotexnonorus. (OTB. penaktop A.A. baes). - M.: Hayxka. - 1984, 310 c.

154.1Tept C. Ix. OCHOBBI KYyJIbTUBUPOBAHUS MUKPOOPraHu3mMoB. M., - 1979 1.

155.ITpomeiuiennast Mukpoouonorus (Ilox pen. Eroposa H.C.) — M., 1989 1.

156.I1portecce u anmapatsl xumuueckoit Texnonorun  (Ilox pen. IL.I. Pomankosa). — JI. — 1981.
JOTIOJIHUTEIbHAA:

67. bepesos T.T. , KopoBkuna b.®d. — buonornyeckas xumus (Ilon pea. M1.M. UBanoBoit) — M.,
Menumuaa — 1981 r.

68. Hukutun I'.A. — Buoxumuyeckre 0CHOBbI MUKPOOHOJIOTHYECKUX MPon3BoAcTB — Kues, 1981.

69. Bpurron I'. — buoxumus npupoaHEIX mUrMeHToB. M., Mup — 1986 T.

70. TToroBa T.B. — Pa3Butune 6uorexnonoruu B CCCP — M., Hayka - 1988 .

71. TlonynsunonHsle acnekTsl OnotexHosnoruu — [leuypkun H.C., bpuibkos A.B., Mapkenkosa T.B. —
Hoocubupck: - Hayka — 1990 .

72. CnernanibHble KypHabl: «buorexHomorus», «®apmarmus Kazaxcranay, «DapmarieBTHUCCKHA
OroJIJIeTEHb) U JIp.

VI. KonTposbHbIe BONPOCHI (00paTHAs CBSA3b):
1. Kakue nporiecchbl 1 METO/Ibl KPUCTAIUIN3AIUH HCIIONB3YIOTCS B OMOTEXHOJIOTHYECKOM

MPOU3BOACTBE?
2. Pacckaxute ocobeHHOCTH reNb-(QUIbTpanun’?
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3. Kakne C1IC MCTOABI IIPUMCHAIOTCA JIA I/136I/IpaTeJ'IBHOI‘O N3BJICUCHUA LECJICBBIX ITPOAYKTOB

U3 KYyJbTypaJbHOU KUIKOCTHU?

Jexuusa Ne 22-23

I. Tema: OCHOBHBIC  TNPUHIUIBI ~ MEMOPAHHOTO  pa3/eiCHUs OHMOJOTHMYECKH aKTUBHBIX
BEIIeCTB. TUIIBI ¥ XapakTepucTuka MeMOpaH. YubTpadmibrpanus. CrepuiibHas uinbTparmst. OOpaTHbIiA
ocMmoc. Ammaparypa. [IpuMenenue Merona ymbpaduabTpalndy JUIS BBIACIEHUS HU3KOMOJIEKYISIPHBIX
(bepmeHTBI, pPEKOMOWMHAHTHBIE OCTKHM © JIp.) TPOAYKTOB W3 KYJIbTYpalIbHOM JKMIKOCTH U
OKCTPAKIIUOHHBIX BBITSIKEK.

II. Iesan: O3HAKOMHUTH CTYICHTOB C OCHOBHBIMHU MTPUHIIMITAMU U XapaKTEPUCTHKAMH MEMOpaH U UX

pasaeNieHneM, O BUJIaX W METoJaX MPUMEHEHUS (DUIbTpaluy.
III. Te3ucol JeKUMU:

OcHOBHBIE THIIBI U POJIb MEMOPAHHBIX CTPYKTYP B KJIeTKe.

bronornueckue MeMOpaHbl NPEICTABISIIOT COOOM crelHaabHble IOJYIPOHULIAEMbIE Oapbepsl,
OTJEIAIOUINE BHYTPUKIETOUYHOE COAEPKUMOE M COACP)KUMOE BHYTPUKIETOYHBIX OpraHel oOT
OKpyXaromiel cpeabl. Bce Ouosornyeckue memMOpaHbl IOCTPOEHBI IO €AUHBIM NPUHIMIAM, a
0COOEHHOCTUCTPYKTYpPHOU  OpraHM3alMd U  (QyHKIHUOHUPOBAHHUS  OOYCIIOBJIIEHBl  pa3IMYUSIMUB
XUMHYECKOM COCTaBE MEMOpaH W CHEHU(PUIHOCTH MEKMOJICKYIISIPHBIXB3aUMOACHCTBII MeMOpaHHBIX
KOMITOHEHTOB.

Heo0xonumocTh npucyTecTBUA 0HOJIOTHYeCKHX MeMOpaH BKJIETKe

B kiietkax npoxapuot (6akTepuu, pUKKETCUN, MUKOIUIa3Mbl) BHYTPUKIIETOUHAs U depeHuranus,
a, CIIEJJOBATE€NbHO, M BHYTPHUKJIETOYHbIE MEMOpaHbl OTCYTCTBYIOT. BHYTpHKIETOYHBIE OpraHesIbl
XapaKTepHBI JJIS1 KJIETOKIYKAPHOT (pacTeHus, )KUBOTHBIE). [TonaratoT, 4To 0/1Ha U3 NPUYMH TaKOTro poja
pa3Iu4Mil COCTOUT B TOM, YTO JIMHEWHBIE pa3Mephl KIETOK 3YKapuoT, KaKIPaBHIIO, HA MOPSAOK OoJblie
pa3MepoB KJIETOK NpoKapuoT. BcnencTBuesToro ynenbHas MOBEPXHOCTh IUIA3MAaTHYECKOH MeMOpaHbI
9yKapuoT 3aMETHO MEHBbIIIE [0 CPAaBHEHUIO C MpOoKapuoTaMu. Pa3Buras ceTh BHYTPUKIETOUHBIX MEMOpPaH
MO3BOJISIET YBEIUYHUTH YACIbHYIO IOBEPXHOCTh MEMOpaH BKJIETKAaX HYKApHOT MU, TakuM o0pas3om,
o0ecneuynTh ONTUMAJIbHBIE YCIOBUSIS TNPOTEKAHUS OMOXMMHUYECKUX MPOLIECCOB HAa IOBEPXHOCTU
MeMOpaH UBHYTPU OTJEIBHBIX KOMIAPTMEHTOB.

C XMMHMUYECKON TOYKH 3pEHUs pa3JielieHne KIETKH Ha OTJIEIbHbIE OTCEKUUCKIIOYUTENBbHO BBITOJAHO
Ul KOOPJIMHUPOBAHHOTO M 3()()EKTHBHOTO OCYIIECTBIECHUS OMOXMMHMYECKHX peakiuil. Bo-mepsbix,
CKOPOCTh (DEepMEHTATUBHBIXPEAKIIUNA YBEIMYMBAETCA 3@ CYET JIOKAJIW3AallUd BO BHYTPHUKJIETOUYHBIX
oprasesax, BHyTpeHHUH 00beM KOTOPBIX 3HAUYUTEIHbHO MEHbIIE 00IIEro 00beMaKIeTKU. DTO IPUBOIUT
K YBEJIMUYEHHUIO KOHIIEHTpalM1 ()epMEHTOB U CyOCTPaTOB U, KaK CJIEJICTBUE 3TOr0, CKOPOCTH XUMUYECKUX
peakiuif. Bo-BTOpbIX,MeMOpaHbl BHYTPUKJIETOYHBIX OpraHe/ul MOTyT (U3MYECKH pa3fensaTh B
MPOCTPAHCTBE MpsSMble U OOpaTHbIE peaklUUd MeTabOJUYecKoro IMKIa. B-TpeTbux, OONBIIMHCTBO
KJIETOUHBIX (DEPMEHTOB PabOTAIOT Ha MOBEPXHOCTUMEMOpPAH, YTO B 3HAUUTEIBHOW CTENEHHU IMOBBIIIACT
3¢ (eKTUBHOCTh KaTanu3a, TaK Kak TpexMmepHas audQys3us pearupyromux BeLIECTB 3aMeHseTcs
HaJIByMEpHYI0. B-ueTBepThIX, B OOBIUHBIX YCIOBHUSIX MEMOpPaHbl HEMPOHULAEMBIIJISI MHOTHUX BEIIECTB, B
TOM 4HCJI€ Ui HHU3KOMOJIEKYJISIPDHBIX HOHOB, 4YTO TII03BOJIMJIO B IPOLECCE HBOJIOLHUM CO3/1aTh
CrielMalbHble MEXaHU3Mbl NMPeoOpa3oBaHUs SHEPrMU M MepeAayd HWH(POpMAIMU C HCIOJIb30BaHUEM
MNOTEHLMATbHON PHEPIHH TPAHCMEMOPAHHOIO T'paJieHTa KOHIEHTPAIU HEKOTOPBIXBEIIECTB U HOHOB.

Tunsl KJIeTOYHBIX MeMOpaH

OyKapHOTHYECKHE KIETKH COJAepkaT pas3JinyHble MeMOpaHHbIE OpraHeUIbl,IpUYeM KakJaas
MeMOpaHa yHUKaJbHa IO CBOEMY COCTaBY, OCOOCHHOCTSIMCTPYKTYPHOM OpPraHM3alluM U MO XapaKTepy
BBINOJIHAEMBIX (YHKLUMH. PaccMOTpUM KpaTko OCHOBHBIE THUIIBI KIETOYHBIX MEMOpaHHBIX CTPYKTYp
(puc.1).

IThazmamuueckas memopana oOpa3yeT rpaHully, Ha KOTOPOH OCYILECTBIISAETCS KOHTAKT KIETKH C
ee OkpyxeHueM. OHa COOEPKUT KOMIIOHEHTHLYYacTBYIOIIME B MEXKKIETOUHBIX KOHTaKTax M
B3aUMOJICHCTBUAX, B CHCTEMAaXI'OPMOHAJIBHOIO OTBETa M TPAHCIOpPTa KAaK MalbIX, TaK U OOJBIIUX
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MOJICKYJIN3 KJIETKU U BHYTph Hee. [Ina3zmatudeckas memOpaHa upe3BbIlUaifHO 3J1aCTHYHA, OJaroaaps yemy
KUBOTHBIE KIIETKH MOTYT JIOBOJBHO CHJIBHO HU3MEHSTH CBOIO (opmy Oe3 paspbiBa MeMOpaHbI.
BoNbIIMHCTBO paCcTUTENBHBIX NOAKTEpUATbHBIX KIETOK, B OTJIMYUE OT KMBOTHBIX, HE CIIOCOOHO MEHSTh
cBOIO(OPMY, TaK KaK OHH OKPYXEHBI TOJCTOM, MPOYHOM W MAJIOYIPYrod OOOJOYKOH— KIETOYHOU
CTEHKOM.

[Inasmatnyeckass MeMOpaHa HEOAHOPOJHA IO CBOEMY COCTaBy, OHa COCTOUT U3
CHEIMAM3UPOBAHHBIX YYaCTKOB (amuKajibHBIA, Oa3ojaTepalbHbIi MCHHYCOMIIHBIN) KOTOpPBIE HMEIOT
pasznuuHoe okpyxeHue. IlnasmarnueckasmeMOpaHa MOXKET UMETh U CHELMATM3UPOBAHHBIE CTPYKTYPHI,
HaIpUMEP,MHUKPOBOPCUHKH, KOTOPbIE 3HAYUTEILHO YBEIMYMUBAIOT IUIOIIAIb TOBEPXHOCTH MEMOpPAHBI, B
pe3yabTaTe 4ero MmoBbImaeTcs 3PPEeKTUBHOCT MEMOPAHHOTO TPAHCIIOPTA.

HAoepnasa membpana cocTouT W3 JBYX MEMOpaH, PacCTOSHHE MEXIYKOTOPBIMU cocTaBisieT oT 40
10 70 aM. B HEeKOTOpBIX MecTax HapyXXHas UBHYTPEHHSISI MEMOpaHBI siipa CMBIKAIOTCS; 3/IECh UMEIOTCS
HOPbI, AMAMETPKOTOPBIX AocTturaeT 80 HM. THTEepecHO, YTO pacnoyioKEHUE Op MEHSIETCSl HAIPOTSKEHUN
KU3HH KIETKH: B (paze pocTa OHHM paclpenesieHbl OecropsiIouHO IO BCEH IMOBEPXHOCTH s1pa, B
OCTaJIbHBIX (hazax KIETOYHOIO IUKJIA COOMPAIOTCS B OMPECICHHBIX MECTaX, a BO BpeMs JelIeHUsI — BOBCE
ucuezatoT. [lomarator, uyto mopsl no3BossOT KomiuiekcaM MPHK-Oenok mnepexoautbus sizupa B
[UTOIJIa3MY, a PETYJISTOPHBIM OekaM B 0OpaTHOM HAlpaBICHUH.

SAnepHas meMmOpaHa BBINOJHSET HE TOJBKO 3allUTHYIO POJb, HO U CIY)XHUT HEpEeIaTuNKOM
uHGOPMaIIUU MEX]TY AIPOM U OCTATHHON YaCThIO KIETKH.

®dapmaneBTHUYSCKAs OMOTESXHOJIOTHS»
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Puc.1. CxemaTnueckoe n300pa’keHIE OPraHeIT 3YKapUOTUYECKHX KIETOK
’KMBOTHBIX U PACTEHHI Ha OCHOBAaHHH JAHHBIX HJICKTPOHHONH MUKPOCKOITUH

Mumoxondpuu OCyUmeCcTBISIOT OKUCIUTENbHOE (OoCPOopHINpOBaHUE, BPE3yJbTaTe YEro B XOE
okucienus cyoctparoB (NADH, cykununat) oOpasyercs AT®. Drtu  oprademisl  SBISIOTCS
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CYOKJICTOYHBIMU YacTHUIIaMH, KOTOPbIEOOpa30BaHbl IBYMs MeMOpaHamMH — HapyXHOW W BHYTpPEHHEH,
pa3JeeHHbI-MU HEKOTOPBIM ITpoMexyTKoM. HapyxHast MeMOpaHa — riajkasi, ee TOJIIIKMHA
paBHa MPHMEPHO 7 HM, TOTJa KaK BHYTPEHHsSI MeMOpaHa oOpa3yeT MHOTOYMCIICHHBIE CKJIaJIK{

(KpUCTBI) U COEPKUT (DEPMEHTBI, YUaCTBYIOIIHE BTpaHCHOpTE 31eKTpoHOB U cuHTe3e AT®. Buyrpenuss
00JaCTh MUTOXOHAPUINHA3BIBACTCS MATPUKCOM.

Dnoonnazmamuueckuii pemuxyaym (IP) — 310 cloKHAS CETh ITUCTEPHOOOPA3HBIX WUJIM TPYOUATHIX
CTPYKTYp, KOTOpasi 3aHMMaeT 3HAYUTEJbHYIOYacThb BHYTPEHHEro o0bema KiaeTku. OcHoBHasg poiib DP
COCTOUT B TOM, YTOOH CIIY)KUT MECTOM OHOCHMHTe3a OesKOB (mepoxoBarblii DP, rme pacnojoxeHbl
pubOCOMBI), KOTOpbIE 3aTEM CEKPETHUPYIOTCS, BKJIIOYAIOTCS B JIM30COMBIMIIM B IUIa3MAaTHYECKYIO
MemOpany. Ob6mactu OP, He copepxamiye puO0OCOM,HA3bIBAIOT TIaAKUM DP. 31ech MPOTEKAIOT peakiuu
JIETOKCUKAINH, OMOCHHTE3 CTEPOJIOB, A€CaTypalys KUPHBIX KUCIIOT.

Annapam T'onvooxcu tnipencraBisieT co0Oi CeTh YIUIOMIEHHBIX MEIIKOB(IIUCTEpPH), COOpPAHHBIX B
ctorku. OCHOBHas ero (pyHKILHKS 3aKII0YAETCs B MOCTTPAHCISAIIMOHHON MOIU(UKAIINY TTTUKOIPOTEHHOB,
CUHTE3UPOBAaHHBIX B DPU mpeqHa3HAYeHHBIX [UISI CEKPELMH, BKIIOUEHHUS B IJIa3MaTHYECKYI0 MEMOpaHy
WIHM JOCTaBKU B JTU30COMBI. DTH OpraHellibl coAepKaT (epMEHTHITTIMKO3UIa3bl U TUKO3UATpaHC(hepassbl,
KOTOpBIE BCTYIAIOT B JICHCTBHE MOCIIEIOBATENBHO, 10 MEPE TOTO KaK OEJOK, MOABEPTraeMblii POIIECCHHTY,
nepeMenaeTes oT Havaa amnmapara ['onbpku (yuc-001acTh) 10 ero KoHua(mpanc-001acts). DaKkTHUECKU
anmapat ['ob/ KM COCTOUT U3 COBOKYITHOCTHOT/ACIBHBIX MEMOPaH, 00pa3yIoIIUX UCTEPHBI.

JIuzocomsl OTBETCTBEHHBI 3a JETPajallMI0 MAaKPOMOJIEKYJI W COIEPKATPSA THUAPOIUTHUYECKHX
dbepMeHTOB, TaKUX KaK MPOTEea3bl U Junasbl. B mu3ocoMax MpoOMCXOIUT TaKXKe PACIICINIEHUE KIETOYHBIX
KOMIIOHEHTOB B XO0/I€ UX)KU3HEHHOTO ITUKJIA.

IlepokcucompiconiepkaT OKUCTUTENbHBIC (PEPMEHTHI, yUACTBYIOIINE BIIETPATAIlN MAIBIXMOJIEKY,
TaKUX, KaK aMUHOKHUCIIOTBI, KCAHTUH, KUPHBIEKUCIOTHI. VX Ha3BaHHME CBS3aHO CIPHUCYTCTBUEM B HHUX
dbepMeHTa Karana3blL,KOTOpas pas3iaraeT TMEepeKucH, oOpa3yromuecs Kak M00OYHbIe MPOAYKTHI
NIPUOKUCIICHHH.

Xnoponnacmel  — OTO  OpraHelnibl, coaepxamme  (orocuHTeTHYecKuidanmapar. OHH
UMEIOTHAPYKHYI0 000JI04Ky, 00pa3yemMyro ABymMs MeMOpaHaMM, U BHYTPEHHIOIO 0o0jacTb — cTpoMy. B
CTpOME HaXOJSATCS TUIAKOUIHBIEMEMOpaHBI, TJe JOKAIHN30BaHbI KOMIIOHEHTHI CUCTEMBI (OTOCHHTE3A.

®yHkuuu onomeMOpan

OcHoBHBIE QYHKIINH, TPHCYIIUE OMOMEMOpaHaM B KJIETKE, COCTOST B CIIEAYIOIIEM:

1. MemOpaHbI IPEICTABISIIOT COOO0M MOMYIPOHHUIIAEMbIE Oapbephl — 3aIUTHAS QYHKITUS AJI KIETOK U
BHYTPUKJIETOYHBIX OPTaHEJIL

2. MeMOpaHBI OCYIIECTBIISIIOT N30MPATEIBHBINA TPAHCIIOPT PA3IMYHBIX BEIIECTB BHYTPh KJICTKH H U3
HEe.

3. Tlepemaya nHpoOpMaK TOCPECTBOM TOPMOHOB, MEAHMATOPOB, HEPBHOTO UMITYJIHCA.

4. IlpeoOpazoBanue HsHepruu (cuHre3 ATOD ocymiecTBiaseTcss Ha BHYTPEHHUX MeMOpaHax
MUTOXOHJIPHH 32 CYET SHEPTUU TPAHCMEMOPAHHOTO IpaIieHTa KOHIIEHTPAIIM IPOTOHOB. )

5. Iporieccel MOJEKYISAPHOTO y3HABaHHS MPOUCXOAST HAa MeMOpaHaxX KIETOK, TJe PacIloyiararoTcs
perenTopsl TOPMOHOB, MOJIEKYJIBl UMMYHHON CHUCTEMBI.

6. @epMeHTaTHBHAS JEATEIHLHOCTh MEMOpaH CBSI3aHA C KOOpAHMHAIMEH BCEX OHMOXMMHYECKHX
peakuuii, mpoTeKarmux B KieTke. KpoMe OCHOBHBIX, CYHIECTBYIOT M JIpyrHe CcleluaibHbIe
byHK1IME MeMOpaH (MeMOpaHbl KHIIIEYHHUKA, OPTaHOB YYBCTB, XJIOPOIIACTOB).

MeToabl BblaejleHUs1 0M0JI0rHYeCKUX MeMOpaH
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HccnenoBanne MeMOpaH HAYMHAETCSl ¢ MX BBIIEICHUS U3 NPUPOAHBIXUCTOYHUKOB M OYHCTKH OT
JIPYTUX KJIETOYHBIX KOMIOHEHTOB. /ISl Ka)KA0ro TUMa KJIETOYHBIX MEMOpaH HY>KHO MOJ00paTh YCIOBUSA
[PENnapaTUBHOTO BbIACICHUS U OYHCTKH.

1. Ilpouecc evidenenusn KaemoK HAUYMHACTCS C Pa3pylLICHUs TKaHEW HKIETOK, OOBIYHO MyTEM
romorenuzanuu. [lpu pabore ¢ KUBOTHBIMU KJIETKAMHUATOT MPOLIECC MPOBOJAT B FOMOTEHHM3aTOpax CO
CTEKJIIHHBIMH CTEHKaMH HUTE()IOHOBBIM IECTHKOM. [IpyM 3TOM KIETKH pa3pymaloTcs 3a CueT
C/IBUTOBBIXYCUJIMM TPH TPOAABIMBAHUM CYCIICH3UU uYepe3 Y3KHUH 3a30p MEXIy MEeCTHKOMHU CTCHKOMH
romorenusaropa. Ilpu takoit 06paboTke “cpriBaeTcs’” MmiazMaTHyecKas MeMOpaHa U pa3pylaroTcs CBsI3U
MEXIy pa3IMYHBIMH OpraHeUIAMHUIIPH COXPAaHEHMHM MX UEIOCTHOCTU. [l pa3pymieHus KIETOK,
UMEIOIINX CTEHKY (TakuxX Kak OaKTepuu, KJICTKH TPHOOB M PaCTUTENbHBIC KIETKH), TpeOyroTcsOosee
xKecTkue ycnoBusi. Hampumep, 06paboTka ¢pepmenTamu u OydepaMu,pacTupaHie KIETOK B MPUCYTCTBUU
abpaszuBHBIX MaTepuanoB, 00pabOTKayIbTPa3BYKOM M IKCTpy3us. bonbiioe 3HaueHue npu pa3pylieHuu
KJIETOKMMEET MPaBWIbHBIM BBIOOp cpenpl. s TOro uToObl COXpPaHUTh LEIOCTHOCTbMEMOpPAHHBIX
OpraHelI, CIeayeT MCIOJIb30BaTh CPEeIy, H300CMOTUYHYIO HXBHYTPEHHEMY COJEpKUMOMY. Yaie Bcero
JUTS1 9TOTO UCTIONB3YIOT pacTBop0.25 — 0.30 M caxapo3sl.

2. Pazdenenue memopan B HaCTOSAIIEE BPEMs YaIlle BCETO OCYIIECTBISIOT Pa3IMYHBIMU METOAAMHU
HeHTpUyrupoBanusi. MeMOpaHHbBIE YaCTHIIBIMOXKHO Pa3JeluTh MO0 CKOPOCTH MX CEAMMEHTAIMU HIIU TI0
wiaBydel 1wiotHocTd. I[lepBbli MeTOA HA3bIBAIOT 30HAIBHBIM LIEHTPUPYTHPOBAHUEM, U pa3ielieHue
OPOUCXOAUT B COOTBETCTBHHM CO 3HadeHHSIMH Kodd(ulmeHTa CceAuMEHTaluu S; a BTOPOH —
U30MUKHUYECKUM LEHTPU(PYTHpOBAaHUEM, U pa3[elieHHe MPOUCXOAUT B YCIOBUSAX PaBHOBECHOMN
IUIOTHOCTH. Ha MpaKkTHKEeOObIYHO MPUMEHSIOT HEKUI THOPU] 3THX JABYX METO/IOB.

Jns BeIIeneHust MeMOpaH U3 KJIETOYHBIX TOMOI'€HATOB UCIOJBb3YIOT U IPYTHEMETO/IbI:

- @azoeoe pacnpeodenerue. Paznenenne MEMOPaHHBIX YacTHUI] MPOUCXOMUT B COOTBETCTBHH C UX

MIOBEPXHOCTHBIMU CBOMCTBAMH — C 3TOW LEIHIO(GOPMHUPYIOT J1BA WIH TPH HECMEIIMBAIOLIIXCS CIIOS

BOJIHBIX PACTBOPOBPA3INYHBIX TOJIMMEPOB (TIOJIMATHIICHIIIMKOIIA, IeKCTpaHa, PUKOIIa), U

MeMOpaHHBIE YaCTHUIIBI PA3IENSIOTCS B COOTBETCTBHH C X CPOJICTBOM KITHM (hazam.

- Henpepuvignuiii snexmpoghopes 6 c60600Hom nomoxe. B 3ToM ciyyaepazieneHre MeMOpaHHbIX

YaCTHI] TPOUCXOAUT B COOTBETCTBUU C UXIIEKTPUUECKUM 3aPsIIOM.

- Appgpunnasn aocopoyus. Pa3nenenne ocCHOBaHO Ha OMOCTIEU(PHUUECKOMB3aUMOAEHCTBIUH MEXITY

MeMOpaHHBIMU KOMIIOHEHTaMH U TBEpoH (a30if, K KOTOPOIl KOBaJIEHTHO NPUCOEIMHEHbIAHTUTEA.

Yarie Bcero METOIMCIIONB3YIOT JUIsl BBIICTICHUS MEMOpPaHHBIX OSTKOB.

- Hcnonvzosanue Mukpoepauyn cuiuxazesns. ITOT MOAX0A pazpaboTaH

CTHeNHATbHO JUTSL BBINENCHUS TUIa3MaTHUECKUX MeMOpaH. KaTHOHW3UpOBaHHBIEMHUKPOTPAHYJIBI

CHJIMKarelsi MPOYHO aJCOPOMPYIOTCS HA HApPY)KHOW IMOBEPXHOCTH IIa3MATHYECKOH MeMOpaHbI

MHTAKTHBIX KJIETOK, H(paKuus IJIa3MaTHUECKUX MEMOpaH, CBA3aHHBIX C TpaHyllaMH, JErKo

OTHENSAIOTCS B TPaJMeHTe IUIOTHOCTH = caxapo3bl OT JpYrHX MeMOpaH 3a cuerOosee

BBICOKOMITIIOTHOCTH I'PaHyI.

3. Onpeodenenue uucmomosl MemMoOpanHslX paxkyuii: Handoaee 0ObEKTUBHBIM KPUTEPUEMUYNCTOTHI
BBIJICIIEHHOW MeMOpaHHOW ()paKkiuu SBJSIETCS TPUCYTCTBHE B HEW KaKOTO-JIMOOYHHUKAIHHOTO
KOMIIOHEHTa, KOTOpBIM  COJEPKUTCS TOJNBKO B ATOW MeMmOpaHe WM sBiIsieTcs B HeH
npeobnagaromuM.OObIYHO TAKMMH KOMIIOHEHTaMH CIy>KaT (epMEHTHl, Ha3bIBa€Mble B 3TOMCIIydae
mapxepamu. B psane cimydaeB Oojiee yIOOHBIMH MEMOpPAaHHBIMH MapKepamu SIBJSIOTCS CIeH(pUISCKHE
pelenTopsl JIEKTUHOB, TOPMOHOB, TOKCHMHOB HJIHM aHTHTEld. Kpome Toro, ecnmu meMOpaHHas cucreMa
XOPOIIO OXapaKTepPHU30BaHa, O YUCTOTE MOXKHO CYIHTH IO ee OEIIKOBOMY COCTaBy. B HEKOTOPBIX ciydasx
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npenapar XapakTepU3ylOT C TOMOILIbIO 3JEKTPOHHOM MHKPOCKOIWHU; a TaKkKe M0 COJIEP’KAHHIO
XOJIECTepHUHA.
Cpenn  xuakodasHbIX  MEMOpAaHHBIX ~ MPOLECCOB  pa3jiHyaloT  AWAlu3,  DJIEKTOPOAMAIIU3,
yIbTpapUIbTPaAIUIO, 0OpaTHBIM 0CMOC.

JAmnanu3 v 3J1eKTPoaAnAIN3

SIBieHMe AManN3a U DJIEKTPOIUATH3a HAXOIT MPUMEHEHHUE TIPU OYMCTKE PACTUTEIHHBIX BBITSKEK.
Jlnanu3 OCHOBAaH Ha CBOMCTBAX MOJIEKYII ITOJUMEPOB, UMEIOIIUX OOJIBIINE pa3Mephl, HE IPOXOIUTH Yepe3
HOJYIIPOHHIIAEMbIe MEMOpPAHbI, B TO BpeMs KaK BEUIECTBA C MEHBIIMMHU pa3MepaMu MOJIEKYJ MPOXOIAT
Yyepe3 HUX JOBOJIBHO CBOOOJHO. [l amanmsa MCTONB3YIOT IUICHKH JKeJIaThHa, UeiiodaHa, KOJUIOAus,
HUTPOLEIUTI0N03bL. [Iponiecc amuanu3a mporekaer OOBIYHO JOBOJBHO MEIJICHHO, OH YCKOpPSIeTCS MpHU
MOBBILIICHUH TEMIEpPaTyphl, YBEIMUECHUU IJIOMAAN AUATU3a U MPUIIOKEHUHU AJIEKTPUYECKOoro Toka. B
MOCNIEAHEM Cllydae HaONMI0JaeTCsl SBICHUE DSJICKTPOAHATN3a, KOTOPOMY TMOJBEPKEHbI B OCHOBHOM
BEIIECTBA, PACIIaJAIOIUECs HA NOHBI.

[Ipocreiitiass ycTaHoOBKa Ui JJIEKTPOJHAIN3a COCTOUT W3 BaHHBIL, pa3AClCHHON JBYMS
MOJYIIPOHHUIIAEMBIMU TIEPErOpOIKAMUA Ha TPU OTCeKa. B KpaliHME OTCEKM OIyIIeHBI KaTol W aHOJ, B
CpPeIHMI OTCEK HAJIMBACTCS AMANM3yeMasi BBITSKKA. KaTHOHBI 1MOJ JCHCTBHEM 3JEKTPUYECKOTO TOKA
JIBUTAIOTCSl 4Yepe3 MOIYHPOHHIIAEMbIE TEPETOPOIKHA K aHOIy, aHMOHBI K KaTomy. B cpemnem orceke
OCTal0TCA BEIIECTBA, KOTOPBIE HE IPOXOIAT Yepe3 MONLyIIpOHUIIaeMble Ieperopoiki. B mporecce paboTsl
NEPUOANYECKH WM HENPEPhIBHO MPOU3BOAUTCS OTBOJ| BBITSKKHM, PACTBOPOB MPOIUATHIOBAHHOTO
BEIIEeCTBA.

DNEKTPOoUaIN3 ¢ HOHOOOMEHHBIMH MEMOpaHaMUu 10 HACTOSIIEr0 BPEMEHH HE Hamlesl IIUPOKOTro
npuMeHeHUs. VIMeroTcsl JUIlb HMCCIIeOBaHMS, JOKA3bIBAIOIINE BO3MOKHOCTh OUYHMCTKH TEXHUYECKHX
MOJTYIIPOJYKTOB, COJEPKAIUX ANKATOUIbl THOCIMAMHH W CallbCOJIMH OT BBICOKOMOJICKYISPHBIX
HEMOHU3UPOBAHHBIX BEIIECTB METOJOM DJIEKTpOAMAIN3a C TeTeporeHHbIMH MemOpanamu MK-40 u
romoreHHbIMu MemOpanamu MK-1CC.

HccnenoBanus Takke MOKa3aiM, YTO MPOMCXOAAIIEE B IMPOIECCe JIEKTPOAUANIN3a MpeBpalleHue
KaTHOHUTOBBIX MeMOpaH B (GOpMy OpPraHUYECKOr0 HOHA COMPOBOKIACTCS CKaTHEM HOHOOOMEHHBIX
YacTUIl TETePOTreHHBIX MeMOpaH, HapylIeHHeM UX CBs3M ¢ HeHalOyxmieil ocHOBOM wmemOpaH u
pPaBHOMEpPHBIM CXKaTHEeM BCell TOMOreHHOW MeMOpaHbl. B mepBoM cioydae 3TO MPHUBOIUT K
MUKPOJIECTPYKIIMUMEMOpPaHbl W K 3HAYUTEILHOMY YBEIHUEHHUIO IEPEHOCAa PACTBOPHUTENS BMECTE C
HEJIMCCOIMUPOBAHHBIMA  COCMHEHUSMH, YTO OTrPAaHMYMBACT BO3MOKHOCTH OYHCTKHA. B cirydae
MPUMEHEHUS TOMOTCHHBIX MEMOpaH MUKPOAUCTPYKIIMH TIPH TIepexojie B (OopMy OpraHu9IecKoro MOHaA HE
MIPOMCXOUT, MOITOMY TOMOTE€HHBIE MEMOpaHbI 0OoJiee TEPCIEKTHBHBI [UIsI MPHUMEHEHUS B TIpOIEcce
pa3ieIeHHs IPUPOTHBIX MOJIIPHBIX W HEMOJIIPHBIX OPTAHNYSCKUX BEIIECTB.

YasTpadguiabTpanus

Meton  yapTpaduIbTpalldd  3aKIOYaeTcss B PA3lACNCHUU  BBHICOKOMOJEKYISPHBIX U
HU3KOMOJICKYJSIPHBIX ~ COCIMHEHUN Ha  CEJeKTUBHBIX  MeMOpaHaX, CIOCOOHBIX  MPOIYCKAaTh
HI3KOMOJIEKYIISIPHBIE COSIMHEHNS 01 IeficTBIeM naBnenus 1-5 kr/cm?. Yubsrpadumbrpamus B 50-20 pa3
spdextuBHee rTenb-puabTpanmu W B 1000 pa3 dddexkTuBHEE OYNUCTKM C  HCIOJIh30BAHUEM
(dpakunoHUpoBaHUs ATaloHOM. [IprMeHeHWe yIbTpaduIbTpAIM HWMEET emle P MPEUMYIIECTB:
WCKITIOYAeTCs JIeHaTypalus Oejka, Tak Kak mporecc uiaer 0e3 ¢a3oBbIX HpeBpalleHu mpu 000
TEeMIEpaType; BO3MOXKHBI OJHOBPEMEHHOE KOHIICHTPUPOBAHHME M OYHMCTKAa OT MHUHEPAJIbHBIX H
HU3KOMOJICKYJISIPHBIX OpPTaHUYECKUX BEIIICCTB; HE3HAYUTEIIbHbIC 3aTpaThl JHEPTUHU.
YapTpadUnbTpalliOHHBIE YCTAHOBKU OTIUYAIOTCS MPOCTON KOHCTPYKIIUEH.
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Henocratkom ynbTpaduibTpanuu SBISIETCS SMIMPUYCCKHA IMOAXOA K TOA00pYy MeMOpaH Ha
onpenenaecHHON ctaauu BeiaeneHnss bAB. Teopernuecku npeackazarh yabTpaduibTpalliOHHbBIC CBOMCTBA
pPacTBOPOB CJIOKHOTO COCTaBa HEBO3MOXKHO, TaK KaK MeMOpaHbl OOBIYHO CTaHAAPTU3UPYIOT KHUCIBIMU
BEILIECTBAMHU c ONpeCIICHHOMN Maccoi. B Haleu CTpaHe BBIITYCKAIOT
yIbTpa I TpallMOHHBICAIICTATIICITIONO3HbIE MeMOpanbl: YAM 50Mm, YAM 100m, YAM 150Mm, YAM
200m, YAM 300m, YAM 500Mm.

TexHonorust ynbTpaQuUIbTPALUKN CIEAYIOMAsA: CYCIICH3HIO TOJ JaBJICHHEM IPOIYCKAIOT uepes3
MIOJTYIIPOHHUIIAEMYIO MEMOpPaHy ¢ OOJBIINM KOJIHMYECTBOM MOp Menbyaiiiiero nuametpa (0,02-0,001 mxm),
B pE3yJIbTaTe Yero KOJUIOMIHBIE YaCTHUIIbI 33JepKUBAIOTCS MEMOPaHOii, a BOJIa M CO/epIKaIInuecss B HEel
MOJIEKYJIbI TPOXOJISAT CKBO3b CTEHKH HUTEH M CKaIUIMBAIOTCS MHTCHCUBHBIN MMOTOK (QMiIbTpaTa. AKTHBHAS
4acTb MEMOpaHbl — 3TO IOBEPXHOCThb, MO KOTOPOH MPOXOAUT cycneH3us. Paznenenue dpakimii
MIPOUCXOIUT UMEHHO Ha 3TOM TOHKOW MOBEpXHOCTH. MeMOpaHa HEOAHOPOHA 10 TOJIIMHE, BCIEICTBUE
Yero COMPOTUBJICHHE TEUCHHIO KUKOCTH I10 BCEH €€ OBEPXHOCTH MUHUMAIBHO.

OCHOBHBIC TIPOM3BOJUTENN YITPAPIIBTPAIIHOHHBIX YCTAHOBOK — (upmbl «Anbda-JlaBansy
(IIBemus), «Mummunop» (CLIA), JAC-PO (Hanus), «Amuxon» (Hunepnauner), AI-OYB, AU-OVII,
VIIC-3, YKT-40, YK®-80 (Poccus).

OO0patHbIii ocMoC

OOpatHblii ocMoc (runepduabTpanus) — NEpexo] pacTBOpHUTeNs (BOAbI) M3 pacTBOpa uepe3
HOJYIPOHUIIAEMYI0O MeMOpaHy IO JeficTBMEM BHEIIHero jaBieHus. V30biTouHOE pabouee aBieHUE
pacTBOpa B 3TOM ciy4yae HaMHOTo OOJIbIlle OCMOTHYECKOro. JIBmxkymel cuiioil oGpaTHOro ocmoca
ABJISIETCS Pa3HOCTh JAAaBJICHUN:

P=Pppa-Poc.

Jlns pa3neneHus BeecTB MPUMEHSIIOT MEMOPaHBbI IBYX TUIIOB:

1. [Topucteie ¢ pasmepom mop 10-4- 10-3 mxm (1 — 10 E). CenekrtnBHasi MpOHHIIAEMOCTh
OCHOBaHa Ha aJICOPOLIMU MOJIEKYJ BOJblI IMOBEPXHOCThIO MeMOpaHbl U ee mopamu. B Hameil cTpaHe
BBIITYCKAIOT alleTaTLEII0I03HbIe MeMOpanbl: Y AM-50Mm, YAM-500Mm.

2. Henopucteie nuddy3nonnsie MeMOpaHbl 00pa3yroT BOJOPOIHBIE CBS3H MOJIEKYJIaMH BOJbI
Ha MOBEPXHOCTH KoHTakTa. [lon aelicTBuEM M30bITOUHOTO ABJICHUS 3TH CBA3H Pa3pyIlAIOTCs, MOJIEKYJIbI
BO/bl TU(GOYHAUPYIOT B MPOTUBOIOIOKHYIO CTOPOHY MeMOpaHbl, a Ha 0OpazoBaBIIMECS CBOOOHBIE
MeCTa TMPOHMKAIOT ciuenyomue. Takum oOpa3oM, BoAa Kak Obl pacTBOPSIETCS Ha MOBEPXHOCTH U
mubdyHaupyer BHYTph ciosd MeMOpanbl. [loutn Bce BAB, kpome ra3zoB, He MOTYT INPOHHUKAaTh depes
Takyto MeMmOpaHy. B Hameil crtpane wu crtpanax CHI' BeimyckaioT runeppuibTpallioHHbIe
areTarnesuiono3ueie MeMopansl MI'A-80, MI'A-90, MI'A-100. [{udpa B Mapke O3HaA4YaeT MPOIEHT

CeleKTUBHOCTH (S):
C1-C2

S= x100%,
c1

I'me C1u C2 — KOHLIEHTpAIMS BELIECTB B UCXOIHOM PAaCTBOpE U (UIbTpaTe, MI/MIL.

Ha strom nmpuHiune paboTaroT NPOMBIIUICHHBIE OT€YECTBEHHbIE yCTaHOBKHU Tuma «Pocay, YI'-1, VI'-10,
TIPOU3BOIUTENFHOCTBIO cOOTBeTCTBEeHHO oT 0,1 1m0 1 m ot 1 mo 10 m%/cyT, u 3apyGexnble GUPMEI
«Abkop» (CHIA), OAC-PO ([anusi). OOBIYHO YCTAaHOBKM OOpaTHOTO OCMOCa MpeIHa3HAYEHBI IS

OJTHOPOJTHBIX BBICOKOBSI3KHX >KHIKOCTEH, BBIITYCKAIOT YCTAHOBKH JIBYX THIIOB: TPyOYaThie W PYJIOHHBIE,
NpUMEHSST HE MEHEe TSATH MapoK (QIBTPYIOIIETo MaTepualia, 00JalalonuX BRICOKOW CTOHMKOCTRIO K pH
(1— 13), ceneKTMBHOCTHIO M paboueii Temmeparypoii 1o 80 °C.
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FeabuabTpamus - xpoMatorpaguueckuii METOJl pa3/ieieHNs, OCHOBAHHBIN Ha UCIOJIb30BaHUU
BBICOKOIIOPUCTBIX HOCHUTENEH €O CTpOro ompeaeieHHslM pazmepoM mop. Ilpu sTomM Monekynsl,
CIOCOOHBIE TPOHUKHYTH B IOPBI HOCUTEIIA, JOJIbIIIE 3a/IeP>KUBAIOTCS B €r0 MaTepuae, Tak Kak MpOXOoasT
npu 3ToM OOJbIIMK TyTh. B KadecTBe MaTepualioB JUIsl MPOBENEHHUS MPOIECCOB Telb(UIbTpaluu
UCIIOJIB3YIOT AEKCTPaHbl C IONEPEUYHBIMU CBS3SIMH, MOTUAKPUIAMU, CTEKIIO U JIp.

B otnuune ot BakyyM-BbIIApUBAHUS U JPYTUX METO/IOB KOHLIEHTPUPOBAHUS YJIbTPA(UIbTPALHA
Win odpatHblii ocMoc (puiabTpoBaHHe uepe3 (GUIBTPBI CO CBEPXMAJbIM Pa3MEpOM IOp) UMEET Psi
OYEBHUIHBIX MPEUMYIIECTB, MIOCKOJIBKY MPOBOAUTCS B "MATKHUX'" YCIOBHSX, 00ECIIEUNBAIONIMX MEHBIIUIH
OPOIIEHT CHW)KEHUS aKTUBHOCTH ¢epmeHTa. Kpome Toro, ocymecTBisieMoe KOHIICHTPUPOBAHUE
COIPOBOKAACTCA OUUCTKON OT 0ayIaCTHBIX HU3KOMOJICKYJISIPHBIX MIPUMECeH U yBEIMUYEHUEM aKTUBHOCTH
depmenta B 100-150 pa3. OpHako »dHepro3arpaThl  OKa3bIBAIOTCS  PEHTAOCNBbHBIMU  MPHU
KOHIIEHTPUPOBAHUU PACTBOpA J0 COAepk aHUs CyxuX BemiecTB He Oonee 30%,4To cBsA3aHO ¢ 3a0MBaHUEM
nop MeMOpaHbl OEIKOBBIMU MOJIEKYJIaMU U KaK CJIeICTBUE PE3KUM CHIYKEHHEM CKOPOCTH MpoIiecca.

[Iporiecc ynpTpaduIbTpallid B PEKUME AHAIU3A TO3BOJSET TIOJIy4aTh BBICOKOOUHMIICHHBIC
npenapathl. [ ero ocyIecTBICHUS B MOTy4aeMblil KOHIICHTPAT OCTOSHHO A00ABISIOT YUCTYIO BOAY.
Taxkas naTukpaTHas IpombiBKa 1mo3BossieT B 250-300 pa3 MOBBICUTh aKTUBHOCTH (PEPMEHTHOTO PAcTBOPA,
T.€. Ipu KoHLeHTpauuu 30% pacTBOp COAEPKUT MPAKTUYECKU OJIMH OEIKOBBIA (hepMEHTHBIN IIpenapar.

Ha nmpaktuke mnpomecc yabTpadunpTpalud MPOBOAAT B  IUPKYJIIHMOHHBIX —ammapaTax
nepuoanydeckoro neictBusa. [lepex monmadeil pacTBopa Ha cTaguio YiIbTpauUIbTpallMd M3 HETO
NpEABApPUTENIbHO YAAISIOT KJIETKU NPOAYLEHTa W Uil TNPEJOTBPAILECHUS] Pa3BUTHS IOCTOPOHHEH
MHUKpPO(IIOPHI Ha TOBEPXHOCTH MEMOpaH MOABEPraloT CTEPUIN3YIOIEeH (pUIbTpaluy yepe3 creluaibHble
OakTepHranbHble GUIBTPBL. B X0/1€ mpoBeneHus nporecca yapTpaduibTpalii B 3aBUCUMOCTH OT CBOMCTB
M0JTy4aeMoro (pepMeHTa pacTBOP MOCTOSTHHO OXJIaXKIaeTcsl 10 TeMiiepaTypsl 4-15° C.

Henocratkom Merona ynbrpaduibTpaniuu cieayeT CUMTaTh 3a0MBaHUE MOP MEMOpPaHBI OCaIKaMU
WIH a/1cOPOMPOBAHHBIMHM MOJIEKYJIAMH, YTO IPUBOJUT K CHIDKEHUIO IPOU3BOAUTENILHOCTH MEMOPaHHOTO
anmapara Bo BpeMeHHu. llocnennee TpeOGyer mNepHOAMYECKOrO MPOBEACHHUS MNPOMBIBKH MaTepuana
meMmOpanbl. s mOpeaoTBpalleHus 3a0MBaHMS TMOp MEMOpaHbl OCagKaMH WU COPOMPYIOIIUMHUCS
MOJIEKYJaMH LUPKYJSIIUOHHBIM HAcoC, HCHOJb3yeMbIi B 3THX YCTaHOBKAX, JOJDKEH O00eCHeuuTb
JUHEHHYI0 CKOPOCTb IIOTOKa JKMIKOCTH dYepe3 MeMmOpaHy okosio 2-5 m/c. Ilpu Takux cKOpocTix
HaOJIr0aeTCsl 3HAUMTENIbHOE THJIPABIMYECKOe CONpOTHBIEHHE. [l ero CHIKEHHs Ha IpakTHKe
INPUMEHSIOT JIB€ KOHCTPYKIHMH MEMOpaHHBIX almapaTtoB: TpyOuaTble MeMmOpaHHBbIE ammaparbl U
IIPOTOYHBIE C IMJIOCKUMH MEMOpaHHBIMU AJIEMEHTaMH, YCTaHABIMBA€MbIMU MapajjieIbHO OCHOBHOMY
MOTOKY pacTBOpa.

IV. HiutrocTpaTuBHBIN MaTepHaJI: IPUIIAraeTcst
V. Jlntepatypa:
OCHOBHAas:
157.EropoBa T.A., Knynoa C.M., Xusyxuna E.A. OcHoBbl Ouorexnonorun. — M.: U3n. neHtp
«Axagemusy, - 2008. — 208 c.
158.Eptymenkos A.H., ®omuuen 10.K. Beenenue B 6norexnonoruto: Kype nekuuit. — Munck.: BI'Y,
2002. - 105 c.
159.Cazpikun 10.0., Opexos C.H., YakaneBa M.M. buorexnonorus: Yuebnoe mocodue. — M.: U3z,
Lentp «Axanemus». — 2006. — 256 c.
160.0OpexoB C.H. ®apmaneBTuyeckas OHOTeXHOIOTHsI. PyKOBOACTBO K MPAKTHYECKUM 3aHATUAM. —
Yue6Hoe nmocodue. — [lox pen. akax. PAMH B.A. beikosa, npod. A.B Karnmunackoro. — M. :
I'DOTAP-Menua 2009. — 384 c.
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161.EnunoB H.I1. Xumuueckas mukpoOuoiorus. - YaeOHuk. - M.: Beicmias mkomna. - 1989, 448 ¢

162.Bopo6seBa JI.W. IlpomblinienHas MUKpoOuosiorusi. - Yuedbnoe mocodue. - M.: M3a-8o MI'Y. -
1989, 294 c.

163.buorexnonorus. [lpunnunet 1 npumenenue. Ilep. ¢ anrn. / [Tox pea. . Xurrunca, /1. becra, JIx.
Jlxonca. - M.: Mup. - 1988, 480 c.

164 YyemoB B.U., 3aiiue A.U., llebanoa C.I'. TlpomblieHHas TEXHONOTUs JieKapcTB. Tom 2.
Xapbkos, 2002.

165.buorexnonorus mukpoororo cuaresa (I[lox pen. bekepa M.E.) — Pura — 1980.

166.buotexnonorus. (OTB. pepaktop A.A. baes). - M.: Hayka. - 1984, 310 c.

167.1Tept C. Ix. OCHOBBI KyJIbTHBHPOBAHUS MUKPOOPraHu3MoB. M., - 1979 1.

168.1TIpombrmnennas mukpoouosorus (Ilox pea. Eroposa H.C.) — M., 1989 r.

169.ITporteccet u ammapatsl xummuueckoit Texunonoruu  (ITox pen. ILI. Pomankosa). — JI. — 1981.
JAOMOJIHUTEIbHAS

73. bepezo T.T. , KopoBkuna b.®. — buonornyeckas xumus (Ilox pea. .M. UBanoBoii) — M.,
Meannmaa — 1981 r.

74. Huxutus I'.A. — Buoxummuueckre 0OCHOBbBI MUKpOOHOornyeckux mnpousBoacts — Kues, 1981.

75. bputron I'. — buoxumus mpupoaHbIX MUTMEHTOB. M., Mup — 1986 T.

76. TTorroBa T.B. — Pa3Butne 6uorexunonoruu B CCCP — M., Hayka - 1988 .

77. Ilonynsauuonnsle acniekTsl 6buotexHonoruu — Ileuypkun H.C., BpuibkoB A.B., Mapkenkosa T.B. —
HoBocubupck: - Hayka — 1990 .

78. Cnenmanbuble >xypHanbl: «buorexHomorus», «®apmanus Kazaxcranay, «®apmaneBTHUECKUN
OIOJUIETEHBY U Jp.

VI. KonTpoJsibHble BONPOCHI (00paTHAs CBSA3b):

1. VYkaxurte OCHOBHbIE OPTaHEIUIBI )KUBOTHBIX U PACTUTEIBHBIX KJICTOK MBBIOIHIEMbIE HMU
byHKIMN.

Ha3oBuTe OCHOBHBIE 3Talbl U METO/IBI BBIACTIEHUH KIETOUHBIX MEMOpaH.

Pacckaxure 0o MeToax BbIIECICHNUs ONOIOrHYECKUX MeMOpaH?

UYro BBI 3HAETE O MpOoIECcCe TUalK3a U 3JIEKTPOAnaIn3a?

B uem 3akimtouaercst MeTo ynbTpapuiIbTpaniun?

UYro Takoe oOpaTHBINA ocMOC?

S e

Jlexknus Ne 24
I. Tema: OcHOBHblE mapaMeTpbl KOHTPOJISI W YOpPaBlIeHUS  OMOTEXHOJIOIMYECKUMU

npoueccamu. O6mue TpeGoBaHMS K METOJaM U CPeACTBaM KOHTPOJIS.

II. Hean: O3HAKOMUTH CTYAEHTOB C OCHOBHBIMHU IapaMeTpPaMU KOHTPOJISI U YIpPaBICHHUS
OMOTEXHOJIOTHUECKUMH TIPOIIECCAaMH U OOIIIUM TPEeOOBaHUSIM K METOaM U CPEICTBAM KOHTPOJIS.
II1. Te3ucel JeKnuu:

KoHTpoJib U ynipaB/ieHHE OUOTEXHOJIOTUYECKMMU MIPOLIECCAMU

D¢dekTuBHOE  TpOBENEHHE  OMOTEXHOJOTHYECKHUX  TMPOIECCOB  TECHO  CBS3aHO C
COBEpIIICHCTBOBAHUEM  CIIOCOOOB KOHTPOJISI M YOpaBlieHHWa. B  mepuoa  mpeapiCTOpUu
OMOTEXHOJIOTHH JIENATUCh OTACNbHBIE MOMBITKA PETYIMPOBATh Pa3BUTHE MPOAYIIEHTAa C TOMOIIBIO
M3MEHEHUHN MapaMeTpoB BHewHed cpennl. J[o cepeamnbl XX Beka peryjidpoBaHUE B OCHOBHOM
CBOJIMJIOCH K AIMIHUPHUKE, TaK Kak 0e3 3HaHUs CYIIHOCTH MPOUCXOASIIEIO HEBO3MOXKHO Y(P(HEKTUBHO
KOHTPOJIMPOBAaTh W YIPABIATH MpolieccoM. B OCHOBHOM, 0OBEKTOM yIpaBi€HUS TOTO IMepHoaa
OblJJa SKCTEHCHBHAs MNEpUOAMYECKas KyJIbTypa MHUKPOOPTaHM3MOB CO BCEMH €€ HeIOCTaTKaMHu:
JMHAMUKOW COCTOSIHUSI MPOIYIEHTA U CPEIbl, OTCYTCTBHEM CpPEACTB KOHTpois. B mocneanue 25
JeT C BHEOPEHUEM YIPABISIEMbIX KyJIbTyp OHOTEXHOJIOTM TeEpeXOolsT OT WPOCTOH 3aaayuu
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NONJEPKAHUS OIpEACIECHHBIX IapaMETPOB CpEAbl K YIPABICHUIO IpoleccoM B I1enoM. Jlis
peau3aiuy yrnpaBisieMoro KyJIbTHBUPOBaHMsI HEOOXOIUMO TIOCTPOCHUE aJITOPUTMOB YIIPABJICHUS,
OCHOBaHHBIX Ha MOJIENIAX OMOTEXHOJIOTMYECKOTO MpoIiecca.

B coBpeMeHHBIX OHMOTEXHOJIOTUYECKUX Mpoleccax HEOOXOAUMO PErucTpUpoOBaTh U
AQHAJIM3UPOBATh MHOXECTBO OBICTPOM3MEHSIOMUXCS (pakTopoB (KOHIEHTpaLuioo cyOcTpara,
OuoMaccel U MpoAyKTa B KyibType, pH, Temneparypy, napuuanbHOe JaBlieHUE KHCIOpoaa U 1p.)
(tabm. 1.3). DTO BBI3BIBAaCT HEOOXOAMMOCTH B NPUMEHEHHMH OHJICKTPOHHOM TexHHKH. [lepBbie
pa3paboTku 1o npuMenennro IBM B OuoTexHonoruu otHocsATcs K koHily 60-x rr. XX Beka. Ha
nepBbix odTanax OBM mpuBnekanu B KayecTBE COBETYMKA OIEPaTOpa, YIPABISIONIETO

UCTIOJTHUTENIbHBIMU MeXaHU3MaMu TUISt HOJIIEP>KAHUS ONTUMAJILHOTO TEYCHHUS
OMOTEXHOJIOTMYEeCKOTo IMporiecca. IIpexxne Bcero, s cObopa u oOpabOTKM HMHPOPMALHMH TIO
MOKAa3aHUsM JIaTYMKOB U JUISl IPECTaBICHUS 3TON MH(OpMAIIUU B JIETKOBOCTIPUHUMAEMOM dopme.
Pa3pabarbiBanu Takke CHCTEMbl aBTOMATHYECKOTO PETyJIMPOBAHUS OTHAEIbHBIX IapaMeTpOB
(o3UpOBKa CpeIbl WM OTACIBHBIX KOMIIOHEHTOB, CTaOwiu3amus Temrepatypsl u pH cpensi,
CKOPOCTH IPOTOKA) [0 TMPUHIMIY KOHTPOJs ¢ oOparHoil cBs3plo. [loznnee OBM  cramm
UCIIONIb30BaTh IS

aBToMaTH3UpoBaHHbIX cucteM ACY. 3amaua co3manuss ACY crana 0coOEHHO aKTyaJbHOW TPHU

yIpaBJIEHUS] TEXHOJIOTMYECKMM IIPOLECCOM B LEIOM B COCTaBE
peanu3aly KPYIHOTOHHA)XXHBIX OMOTEXHOJIOTMYECKUX IporeccoB. B Hacrosiuee Bpems ACY
OCYILECTBJISICTCSI HAa OCHOBE CHCTEMHOrO IOJXOJd, U YIPABICHHE HMEET MHOI'OYPOBHEBYIO
UEPApPXUUECKYIO CUCTEMY.

Tabnuua 1 BeJu4nHbI M pacyeTHbIe NapaMeTPhbl, IPUMeHsieMble JIsl YIPaBJIeHUs

OMOTEXHOJIOTHYECKUMH npouecamMu

Nsmepsiemble mapaMeTpsl

Pacuetsl Ha Oa3ze nu3mMepeHuit

Maonenn oprtagarel HeEri3ri cyocTparrap MeH
OHIMJEP/IIH KOHIICHTPAIMICHl (KAHT, aKOTOJIb,
OpPTaHMKANBIK KBIIKBIIAAP JKOHE T.0.).

MpoaykruBHOCTS (KT /M1 ).

(upY genmpHas CKOpOCTh PocTa, ).

VYnenbHas CKOpOCTh MOTpeOsieHHs CyOcTpaTa,
gs(kr/kr X 4).

MaHp3Abl  JKaCyMIAIIIUTIK ~ KOMIIOHEHTTEPIIH
KOHIIEHTPAIUACH (KOMIPTETriT MeTabOoIu3MIHIH
dbepmentTepi, Heriri Meradomutrep, ATO,
HAJ1® xone 1.0.).

BbromaccanapapiH KOHIICHTPAIUSCHI.
Monenuerreri MUKpOGIOpaHbIH KYpaMbl.
Kynbrypansik opragarel epitiiren O2 xkoHe
CO2 KOHIIEHTPAUACHI.

Ko0ik nenreiil MeH »<arIaibl.

MakcatTsl ©HIMHIH KOHIICHTPAITHSCHI.

VYaenbHas cKOpocTh 00pa3oBaHUS MPOAYKTA, (p
(xr/kr X ).
DKOHOMHYECKUI
Yp, Yx(KI/KT).
OO0beMHBI KO3 UIIMEHT Maccomepenadn 1o
kucaopony, Kup(a 2).
NOHepreTu4ecKui
Termnonponykuus.
CyMMapHbIi yIEIbHBIN pacXo/l ChIPbSI.

KO3 PHUIMEHT,

BBIXOJT OMOCHHTE3A,

Bueapenne ACY mo3BOISIET OCYIIECTBUTH PAIMOHAIBHOE YIPaBICHUE MPOIlecCOM OMocuHTE3a. B
pe3yibTaTe d3TOr0 DKOHOMATCS HCXOJHOE CBIpbE, DJIEKTPOIHEPrus, BOAA, IOBBIIACTCS
IPOAYKTUBHOCTh MpOIecca U MPOU3BOAUTEIBLHOCTD TPYAa 00CTYKMBAIOILIEro NepcoHaia. 3aTpaThbl
Ha co3fanue U BHeapeHue ACY B OMOTEXHOJOTHH OKYIAIOTCS CPAaBHUTEIBHO OBICTPO, B TE€UEHHUE 3-
—4 ner.

OObIuHas cxema KOHTPOJS M yIrpaBiieHHs (pepMeHTalel BKIoYaeT (epMeHTep, JaTYhKH,
PETYJINPYIOIIYIO CHUCTEMY, KOTOpas pEealu3yeT PacdyeTHBIC 3aBUCMMOCTH Ha OCHOBE HM3MEpPEHUS
napaMeTpoB mpouecca. McxoaHble naHHBIE OT JAaTYMKOB HOCTymaroT Ha OBM, B koTOpoil OHU
OIIEPAaTUBHO aHAIM3UPYIOTCS, U B PE3YJIbTATE BBINAIOTCSA AAHHBIE U UCIIOJHUTEIBHBIX YCTPOUCTB
U MexaHu3MoB. B Hactosmiee Bpemst pazpabotka u BHenpeHue ACY it OMOTEXHOJIOTHYECKUX
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MPOLIECCOB, TMPEXKAE BCEro, OMNPENENIeTCs YPOBHEM TEXHUYECKON OCHALIEHHOCTH JIAHHBIX
MPOIECCOB M 3aBUCHT OT YPOBHS D3JIEKTPOHHOTO OOOPYIOBAaHHS, CPEACTB KOHTPOJSI U
aBToMaru3alnuy. Bo3HUKAIOT Takke MpoOsieMbl BCieICTBUE OOIbIION HH(DOPMALMOHHONW €MKOCTH
OMOTEXHOJIOTHYECKHUX MporeccoB. DPpekTuBHOCTF ACY 3aBHCHUT OT OBICTPOJICHCTBUS U 00BEMa
namsitd OBM. IlosaTomy mporpecc B 0o0nacTd OMOTEXHOJOTHH 3aBUCHUT OT IIporpecca B 00JacTH
IeKTPOHUKHU. BbombIiioe Oymyliee UMeeT, B 4aCTHOCTH, MUKPOIIPOLIECCOpHAsl TeXHUKA. BHeapenue
ACY chepxuBaeTcsi OTCTaBaHWEM B CO3JaHUU HAIEKHOW M OBICTPOICUCTBYIOIICH KOHTPOJILHO-
W3MEPUTEIIBHOM  amnmaparypbl, BBIACPKHUBAIOIIEH  CTEPWIIM3AIMI0O U YAOBJIETBOPSIOIIEH
COBpEeMEHHbIe TpeOOBaHUS K YYBCTBUTEIBHOCTH U TOYHOCTH H3MEpPEHUs, OBbICTPOAEHCTBUIO,
HaJIeKHOCTH, MUHUATIOPU3ALIUH.
IHoBbIenue 3pPpekTHBHOCTH (PepMEeHTALNH

HeszaBucumo ot tumna duopeaxkTopa nporecc pepMeHTaluu CTPOro KOHTPOIUPYIOT TO:

- KOHLIEHTPALlUA PaCTBOPEHHOI'O KUCIIOPOa;

- pH;

- TEMIIEPATYPE;

- HHTCHCUBHOCTH TIEPEMEITNBAHNUS OMOMACCHI.

Cy1ecTBeHHbIE U3MEHEHMSI JIFOOOr0 U3 3TUX IapaMeTPOB PE3KO CHMXKAIOT CKOPOCTh POCTa
KJIETOK M CTa0WIbHOCTh OenkoBoro mpoaykrta. [is omrumanmsHoro pocra E.coli u apyrux
MHUKPOOPTaHU3MOB, HCIIOB3YEMBIX IPU IKCIPECCHH PEKOMOWHAHTHBIX OEJNKOB, HY)KHA XOPOUIO
a’pupyeMasi KyabTypaibHas cpeaa. Kucnopon mioxo pactBopum B Bozae (0,0084 r/n mpu 25 °C),
IIO3TOMY OH JIOJDKEH I0J1aBaThCsl B Cpelly HempepbiBHO. B mponecce dhepmeHTanuu crienuanbHbli
JATYUK KOHTPOJHMPYET COAEP>KAHME DPACTBOPEHHOI'O KHCIOpPOJa B CpPEIE, PAaBHOMEPHOCTH €ro
pacripesielieHus TI0 BceMy 00beMy, TIIATeIbHOCTh MepEeMEIIMBAaHMs KYJIbTYpbI, UTO, BMECTE B35TOE,
obOecrieunBaeT  3(Q(EKTUBHOCTh  JAMCIEPrHUpOBaHUs  My3bIpbkoB.  IIpoctpancTBO;  TI€
B3alMOJICVCTBYIOT MUKOOPTaHU3MBI U ITUTATEIbHAS Cpelia, IPUHATO Ha3bIBaTh MUKpocpeon. Eciu
MUKpOCpeAa  JITaHHOM  KyJbTyphl — OJMHAKOBa B  KaXIOW  TOYKe, TaKyl  KYJbTypy
CUMTAIOTTOMOTeHHON. ['oMoreHHocTh Jocturaercs dS(PQPEKTUBHBIM IEPEMELIMBAaHUEM BCEX
KOMIIOHEHTOB Cpellbl M MHKPOOPraHM3MOB 10 BceMy paboueMmy o0beMy. [OMOreHHOCTh
HEBO3MOXKHa 0e3 a’paluu, KOTopas OCYLIECTBIIseTCs OapOboTepamMM pa3IUYHBIX KOHCTPYKIIMH,
HarpuMmep, B BUJ€ KOJBIIEBOTO Xell00a C OTBEPCTHIMHU, epHOPUPOBAHHOM TPYObI Ui (POPCYHKH.

OnTuManbHbIA pOCT GOJBIIMHCTBA MUKpOOpranuzMoB uzet npu pH ot 5,5 o 8.5; onHako
KJIETOYHbIE METAa0ONUTHI, BBLACISAIONIMECS B KYyJbTypaJlbHylOCpeny6 MOryT u3MeHsATh pH.
W3menenue pH cpenbl 3aMeTHO CKa3bIBaeTCsi Ha AKTUBHOCTU (DEPMEHTOB MHUKPOOPTaHU3MOB,
COCTOSTHUM MPOMEXKYTOUHBIX  MPOAYKTOB UX JHUCCOIMAIMM, PAaCTBOPUMOCTH M T.N., YTO
3HAYUTENIbHO BJMSET Ha BBIXOJ KOHEYHOro mpoaykra. TmatenbHo koHTponupys pH, npu
HE0OXOIUMOCTH B (epMeHTep A00aBISIIOT KUCIOTY WM OCHOBAHME, XOPOIIO IEpeMElIaHHbIE C
NUTATEIbHON CpeIoi M paBHOMEPHO paciipeielIeHHbIE 0 BCEMY 00beMY.

Ycenex ¢pepMeHTannu 3aBUCUT OT TemnepaTypsl. Eciu ona Huxe ontumanshoii (37°C), poct
MHUKPOOPTIaHU3MOB 3aMeJUIeH, MHTEHCHBHOCTb UX  MeTa0oju3Ma CHUKeHa. [Ipu MOBBIIIEHUU
temneparypsl 10 38°C, BO3MOXKHa MpPEXAEBPEMEHHAs MHAYKIUS CHHTe3a Oellka WM MHIYKIUS
0eJIKOB TEIJIOBOTO II0Ka, YTO aKTUBUPYET KJIETOYHBIE NMPOTEMHA3bl U CHIDKAET BBIXOJ OEIKOBOTO
npoaykrta. Jlas  oTBoAa  Temiga  MCHONB3YIOT — OXJaxjaromyro pybOamky. ToiareasHoe
nepeMennBaHne KyJIbTyPaIbHON Cpebl — OJMH U3 HanOoJiee paclpoCTpaHeHHBIX TporeccoB B BT.
[TepemenmmBanue HEOOXOAUMO IS
PaBHOMEPHOM JOCTABKH ITUTATENbHBIX BEIECTB K KIETKaM;
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- [pEeJOTBPALEHUs HAKOIUIEHUS TOKCUYECKUX MOOOYHBIX IPOAYKTOB META00IM3Ma B KAKOM-HUOY1b
HEeOOJIBIIIOM yJacTKe OuopeakTopa.
IIepememmBanue KyJabTypalbHON CPEAbI BIUSAET HA APYTHUE TAPAMETPHI:

- CKOpPOCTb IepeHoca KUCIOpPO/Ia U3 My3bIPHKOB a3a B )KUIKYIO CPeNy, U3 Cpelbl — B KICTKH,
- 3¢ (}HEKTUBHOCTH TEIJIONEPEIaYH;
- TOYHOCTh M3MEPEHHS KOHIICHTPALUU METOOOITOB KYJIbTYpaTbHOU YKUIKOCTH:
- o¢pdexTuBHOCTD AHCHIEPrUPOBaHUS JT00ABISIEMBIX PEAareHTOB (KHCIOT, OCHOBAHUH, MUTATEIBHBIX
cpen u T.A.).
Crnenyer coOmronate OajlaHC MEXIYy HEOOXOTUMOCTBIO TIIATEIBHOTO TepEMEIINBaAHHS
Cpedbl U LEIOCTHOCTBIO KIIETOK, TaK Kak IMPH Ype3MEpPHBIM MEPEeMEIINBAHUN B CPele MOTYT
BO3HUKHYTh THAPOMEXaHNYECKHE dPPEKTHI, TyOUTETbHBIE 151 OaKTePUAIBHBIX KJIETOK.
HenpepbIBHBIIT MOHUTOPHHT BCEX MAapaMeTpOB, JA€T BO3MOXKHOCTh HM3MEHATH YCIOBHS B
xone ¢epmentanuu. Kak mpaBuio, ONTUMAaJbHBIE YCIOBHS HW3MEHSIOTCS MpPU  KaKAOM
JIECATHKPATHOM yBEIMYCHUHU 00BbeMa OHOpeakTopa.

IV. HiutrocTpaTUBHBIN MaTepHAaJI: IIPUIIAraeTcs
V. Jluteparypa:

OCHOBHAaf:

170.EropoBa T.A., KnynoBa C.M., KuByxuna E.A. OcHoBbl Ouotexnonoruu. — M.: M3a. ueHtp
«Axanemusy, - 2008. — 208 c.

171.EstymenkoB A.H., ®omuues H0.K. Beenenne B 6uorexnonoruto: Kype nekmuit. — Munck.: BI'Y,
2002. - 105 c.

172.Cazpikun 10.0., Opexos C.H., YakaneBa M.U. buotexnonorus: Yuyebnoe mocodue. — M.: U13m.
Lentp «Axagemus». — 2006. — 256 c.

173.0OpexoB C.H. ®apmaneBrnyeckas 6MOTeXHOIOTHs. PyKOBOACTBO K MPaKTHUECKUM 3aHATUSAM. —
VYyeOnoe nocobue. — I[Tox pen. akan. PAMH B.A. beixosa, npod. A.B Karnunckoro. — M.:
I'S0TAP-Menua 2009. — 384 c.

174 EnunoB H.I1. Xumnueckas MukpoOuosorus. - YueOHuk. - M.: Boiciias mkomna. - 1989, 448 ¢

175.Bopo6seBa JI.M. IlpomblinenHas Mukpoobuosiorus. - YuebHoe nocobue. - M.: M3zn-so MI'Y. -
1989, 294 c.

176.bunorexnonorus. [lpuniunel u npumenenue. Ilep. ¢ anrn. / Ilox pea. U. Xurrunca, J1. becra, JIx.
xonca. - M.: Mup. - 1988, 480 c.

177 Yyemos B.U., 3aiiues A.U., llebanoa C.I'. IlpompliieHHas TexHoJorus jekapctB. Tom 2.
Xappkos, 2002.

178.buorexnonorust mukpoOHoro cunresa (Ilox pen. bekepa M.E.) — Pura — 1980.

179.buotexnonorus. (OTB. penaktop A.A. baes). - M.: Hayxka. - 1984, 310 c.

180.ITept C. Ix. OcHOBBI KyJIbTUBUPOBAHUS MUKPOOPraHu3MoB. M., - 1979 r.

181.ITpombiuiennas mukpobuomnorus (ITox pex. Eroposa H.C.) — M., 1989 1.

182.ITpoueccel u anmapatsl xumudeckoit texnonorun (Ilox pen. I1.T. Pomanxosa). —JI. — 1981.
JOTIOJIHUTEIbHAA:

79. bepe3os T.T. , KopoBkuna b.®d. — buonornyeckas xumus (Ilox pea. .M. UBanosoit) — M.,
Memgumnaa — 1981 r.

80. Hukutun I'.A. — buoxumuueckue 0CHOBBI MUKPOOHOIOrHYecKix npon3BoacTs — Kues, 1981.

81. bputtoH I'. — Brnoxumus mpupoaHbIX TUrMeHToB. M., Mup — 1986 1.

82. Ilorosa T.B. — Pa3Butue 6uorexunonoruu B CCCP — M., Hayka - 1988 1.

83. [lonynsauuronnble actiekTsl OnoTexHomaorun — [leaypkun H.C., bpunskoB A.B., Mapkenkosa T.B. —
Hoocubupck: - Hayka — 1990 .

84. Cnermanpabie KypHanbl: «buorexnonorus», «®apmanms Kazaxcranay, «®DapmareBTHYECKUN
OrOJIJICTEHBY U JIP.
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VI. KoHTpoJ/ibHbIE BONIPOCHI (00paTHAasi CBA3b):

J1s1 4ero ocyuecTBIsAeTCS KOHTPOJIb ONOTEXHOIOTHYECKHUX MTPOLIECCOB?

Kakune mapamerpbl, Kak MpaBWIO, O00S3aTEIbHO KOHTPOJIUPYIOTCSA B OHOTEXHOJOTHMYECKOM
MPOU3BOACTBE?

Kakne  cneuuduyeckne  mapameTpsl  MOTYT  KOHTPOJHMPOBATHCA  JOIOJHHUTEIBHO B
OMOTEXHOJIOIrMYECKOM IIPOU3BOICTBE?

Uto BBI 3HaeTe O NOBHIMEHUH 3()(HEKTUBHOCTH (pepMEeHTALIH?

Jexuusa Ne 25

I. Tema: CoBpeMEHHOE COCTOSTHME METOJIOB U CPEJCTB aBTOMATUYECKOTO KOHTPOJS B
OMOTEXHOJOIMH. ABTOMAaTHYECKUH KOHTPOJb TEMIIEpPAaTypbl, JABJICHUS Ta30oB M KUAKOCTEH.
KoHTposib pacxona ra3oB M KHUAKOCTEH.

II. Heab: O3HaKOMHUTH CTYIAEHTOB C COBPEMEHHBIM COCTOSSHUEM METOJOB M CPEJICTB,
aBTOMATHUYECKOrO0 KOHTPOJS B OHMOTEXHOJOIMH, KOHTPOJIL TEMIEPaTyphl, NaBJIEHUS Ta30B U
JKUJIKOCTEH.

III. Te3ucol JeKIUM:

OBOCHOBAHUE TIPUBOPOB H YCTPOWCTB ABTOMATHYECKOI'O KOHTPOJS M
PEI'YJIMPOBAHUA

[Ipu BBIOOpPE TEXHUYECKHUX CPEJCTB aBTOMATH3AlMHM SKCTPAKTOpPA MPOTHBOTOYHOIO THIIA
TpeOyeTcs yUUThIBaTh cleAyrolue (aKkTopbl: MOBBIIIEHHAS arpECCHBHOCTh CPElbl U BCE JATYUKU,
PEryJsSTOpPHI, TPYOOIIPOBOIBI U JIPYTHE CPEICTBA aBTOMATU3AIMH UMEIOINE KOHTAKT C TPOIYKTOM
JOJKHBI OBITH BBITIOJIHEHBI U3 HEP)KABEIOILIEH CTaiu, ¢ HAHECEHHWEM Ha HUX aHTHKOPPO3MOHHBIX
nokpeITHi. Takxke HEOOXOAUMO YYHUTHIBATH BO3MOKHOE BJIMSIHUE MATEPHAIOB, U3 KOTOPHIX OHU
U3TOTOBJICHBI, HA KAUECTBO MUIIEBOTO MPOIYKTA.

Kiacc TouHocT m3MepuTenbHbIX MpuOOpoB coctarisier 0,25 — 1,5, mopor 4yBCTBUTEIBHOCTH —
0,05 — 0,1 % ot nuamazoHa u3MepeHwus, ObicTpoeiicTBue — He Oonee 16. [ng Hameidl ycTaHOBKH
MIPAMEM:

* KJIacC TOYHOCTU U3MEPUTENbHBIX MPHOOPOB — 1;

- mopor ayBcTBUTeNbHOCTH — 0,07 %);

- ObIcTpoaelicTBIE — He Gonee 10 c.

JlocTikeHre  ATUX — TOKa3arejedl  BO3MOXXHO TIPH  HCIOJIB30BAHUM  MaJOMHEPIIMOHHBIX
YYBCTBUTEIHHBIX H3MEPUTEITHHBIX JIEMEHTOB.

Bri0op naTunka naBieHust

B pabote Hy»)HO BBIOpaTh /IBa U3MEPSIONINX JaTuuKa JaBieHus. [lepBolii H3MepseT naBIeHuUs
BOJIBI U3 CETH Ha BXOJE B TEII00OMeHHUK 1. BTopoit m3mepsieT maBieHHE Mapa B IMTHEKOBOM
sKcTpakTope. Yaile Bcero UConb3yTCs JaTYUKHU T1aBIeHUS MapKH X|actci.

Huanazonsl gasnenus: ot 0...0,16 1o 0...10 G6ap, aGconroTHOE, U30BITOYHOE, PA3PEIKCHHE
OcHoBHas norpemHocTs: 0,2 % U

bnaromapsi mpumMeHsieMOMY THITy CEHCOpa X|actci MOXKET HCIIOIbh30BaThCS B arpeCCUBHBIX U
TyCTBIX Cpelax, a TakXke B Ccpeaax, COoJAepXKallux Cyxol octaTok BemectBa. [lopt mis
MOJKIIIOUEHUST JaBIICHUS] BBHIMOJIHEH u3 Hepxkasetomier cramm 1.4571 (316Ti). Ilo 3ampocy
BO3MOXKHO TIPUMEHEHHWE Jpyrux MaTepuayioB. Pa3nuyHbie  BapuaHTBI  MEXaHHYECKHUX
MPUCOCIUHEHUN M MaTepuanbl YIUIOTHEHUW MO3BOJISAIOT MCMIOJIL30BaTh JAaTYMK B MUILEBOH U
XUMHUYECKON TPOMBIIUICHHOCTH.

[IpenmyniecTBa 1 OCOOCHHOCTH AaTYMKA JABJICHUS Xactci:
-siusHue Temnepatypsl Menee 0,1% JIN/10K B TemnepaTypHoM auanazone -25...85°C
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-IITaMIIOBAaHHBIA AJTIOMUHHMEBBIM KOPIYC MO Kjiaccy 3amutbl I[P 67 mis paGoThl B CIIOXKHBIX
YCIIOBUAX
-pa3JIMuHbIC BApUAHThI PACIIOJIOKEHUS AUCIUIES IS JaTYMKaA B KOPIyCE U3 HEPIKABEIOUIEH CTaIN
-HacCTpoiiKa nmpubopa MpH MOMOIIX KIaBHII HA MOIYJIE JHCILIES
-JI0JIFOBpEMEHHAs CTa0MIbHOCTh KaTHOPOBOYHBIX XapaKTEPUCTUK
-IIPOJIOJKUTENILHBINA CPOK CITYKOBI

Bb10op naTunKa KOHIEHTPALMHU

JlaT4iK KOHIIEHTPAUN MOXET KOMOMHUPOBATH J1Ba KOX(PPHUIIMEHTA H3MEPEHHSI U, UCTIOIb3Ys
ITO mox OC Windows™ s koHuUrypanuu BbIXo0B 4-20MA, U3MEpSATh MPOBOJAUMOCTH, %
KOHILICHTpaLlUU pacTBopa, Temueparypy, PPM nnu conénocts.
Wutepdeiic RS485 obecneunBaeT ympaBiaseMblii JOCTYH KO BCEM KOH(PHUTYpaIlMOHHBIM
napamMeTpam U U3MEPEHUSIM JJaTYrKa IPOBOJMMOCTH B pexxume on-line.
Paboty omepaTtopa oOieryaer Haiuyue 3-CTPOYHOTO MOHOXPOMHOTO >KUIKOKPUCTAILTHUECKOTO
JUCILIES C TIOJICBETKOM, KOTOPBIM 0TOOpakaeT u3MepsieMble 3HAUEHUSI U COCTOSTHUE CUCTEMBI.
OcobenHocTH:
-3mepeHne npoBOAUMOCTH, % KOHLEHTPALUU PACTBOPA, COJEHOCTU U TEMIIEPATYpPbI
-CornpoTuBiieHHE TEIIOBBIM Beuieckam 110 135 °C npu mapoBoil cTepriin3aiim
-IIpoct B ycTranoBke
-Coxpanenue u 3arpyska (aiina kondurypamuu natunka xHa [1K.
-IlocTosiHHOE U3MepeHNne KOHLEHTPAaLluH, IPOBOIUMOCTHU, TEMIIEPATYPHI .

Bo10op pacxonomepa

Hanpumep, Pacxomomep PCM-05 mpennazHaueH i M3MEpeHHs OOBEMHOIO pacxoia u
o0beMa ¢ HapacCTAIOUIMM HTOTOM 3JIEKTPOMPOBOASIINX >KUJIKOCTEH, MUTHEBOW BOJIBI, KHIKHX
nuiieBbIX MpoAykToB. PCM-05 npumeHsieTcss Kak caMOCTOSITENbHBIM NMPUOOP, TaK U B COCTaBe
TEIUIOCYETYUKOB 1JI1 KOMMEPUECKOTO U TEXHOJIOTHYECKOT0 Y4eTa pacxo/a *KHUAKOCTU B CUCTEMAX
TEIJIOBOAOCHA0KEHUS KUIbIX, OOIIECTBEHHBIX, KOMMYHAIbHO-OBITOBBIX 3aHUM, TPOMBIIIICHHbBIX
NPEANPUITHI, a TakKe ISl UCIOJIb30BAHUS B CHUCTEMaxX aBTOMATUYECKOTO Y4eTa, KOHTPOJS U
peryaupoBaHus apaMeTpoB B XUMHUYECKOH, TTUIIEBOH, TIepepadaThiBatoiei, (hapMalieBTHIECKON 1
JPYTUX OTPACISIX MPOMBIIIJIEHHOCTH.

OTan4uTeNnbHbIE 0COOEHHOCTH U MPEUMYIIIECTBA!
- OTCYTCTBHE JIONOJIHUTEJIBHOIO THAPABINYECKOIO COMPOTUBIEHUS MOTOKY KUIAKOCTH Y
NepBUYHBIX IpeoOpa3oBareneit pacxona cueTunkoB PCM-05;
- HU3Kas BOCIHPUMMYHUBOCTh K H3MEHEHUIO (U3UKO-XMMHUYECKHUX CBONCTB HM3MEPSIEMOM Cpebl
(TJIOTHOCTH, BA3KOCTb, TEMIIEPATypa, AJIEKTPONPOBOJHOCTb, PEKUM TEUEHUS), YTO IO3BOJISET C
BBICOKOM TOYHOCTBIKO H3MEPSATh DPACXOJ Pa3IMUYHBIX 3JIEKTPONPOBOAHBIX CpEA: BOJA, BOJHBIE
pacTBOPBI KUCIIOT U 111eJI04€ell, MOJIOKO, ITMBO, COKH U T.J.;
- HaJIM4KEe JOMOJIHUTENbHBIX KAHAJIOB JUISl MOAKIOUYEHUSI TEPMOMETPOB CONIPOTUBIIEHUS MTO3BOJISIET
UMeTh HH(POPMAIIUIO O TeMITepaType MOTOKa;
- mepeAayda JaHHBIX O BCEX M3MEPSEMBIX M BBIUMCISEMBIX IMapaMeTpax MO IOCIEeI0BATEIbHBIM
untepdeiicam RS-232C wu (umu) RS-485, 49To mMO3BOJNSET TPHUMEHATH pPAacXOJOMEpPHl B
ABTOMATHU3UPOBAHHBIX CHCTEMaX JIFO0O0M CI0KHOCTU U KOHPUTYpPALIUH.

Be100p naTunka TemMneparypsl

JlaTuuku Temmeparypbl BBIOMpaeM M3 KaTaJIOrOB WM WHTEPHETA, IIaBHOE YTOOBI MAaTYUKHU
COOTBETCTBOBAJIM JIAaHHOMY TEXHOJIOTMUECKOMY TpOLecCy M MNPUMEHSUINCh B  MHILEBOI
HIPOMBIIIICHHOCTH. Ha TeXHOMIOrnuecKoi JMHNUN UCTIONIBb3YeTCs OJJUH TepMOIpeoOpa3oBaTeb.
dns m3mepenns npumem TIIY 0304. [laTuMk IOTpYKHOM, BKJIIOYAas IHOTPYKHYIO THIIB3Y U3
BBICOKOKAQYECTBEHHOM CTaJIN.
Hampumep, TepmonpeobpazoBatenu yauepcanbhubie TITY 0304 (manee — repMonpeoOpa3oBaTesn)
MpeIHa3HaYeHbl I W3MEPEHUS W HENPEPHIBHOTO MpeoOpa3oBaHUs TEMIEPATypbl, TBEPHBIX,
KHUJIKUX, Ta3000pa3HBIX M CHIIYYHX BELIECTB B YHUPHUIUPOBAHHBIA BBIXOJHOM CHUIHAJ
MOCTOSIHHOTO TOKa 4+20 MA.



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTyCTiK KasakcTaH MmeavunHa akagemusicol» AK AO «HOxHo-KasaxcTaHCKass MEAVUMHCKas akaaeMusi»
Kadenpa «Texnonoruu papmMareBTHIECKOTO MPOU3BOJICTBAY 044/48-11
®dapmaneBTHUYSCKAs OMOTESXHOJIOTHS» lerp.m3ldd

TepmorpeoOpa3oBaren IPUMEHSIOTCS B pa3jMYHbIX  TEXHOJOTMUECKUX — Ipoleccax B
MPOMBIIIJIEHHOCTH U DHEPTETUKE.
Bb100op ypoBHeMepa.YpoBHeMep MOILIABKOBbIH

Hampumep, natuuku ypoBHs PVYIIT-A mnpenHazHaueHsl A HENPEPHIBHOIO IPeoOpa3oBaHUs
YPOBHS )KMJIKOCTH B CTAHIAPTHBIN TOKOBBIM BBIXOJHOW CUTHAIL.
Jatuukm  ypoBHS cOCTOAT W3 mepBuyHoro mnpeodpaszoBarens (IIII) w  mepemaromero
npeobpazosarens (I1I1P).
PVIIT-A B kommiekte ¢ S11-0010 umeer cienyroime npeumMyIecTna:
-BBICOKAsi TOYHOCTB;
-yA0OHBI MOHTaX Ha €MKOCTH;
-OTCYTCTBUE ITHEBMATUYECKUX JIMHUM, IIPOJIOKEHHBIX HA OTKPBITOM BO3IYXCE;
-[IPOCTOTAa HACTPOUKHU IPHU MEPBUYHON YCTAaHOBKE U B IPOLIECCE IKCILTyaTalluy;
-3HAQUYNUTEIBHO MEHBIIIEE YHMCIIO BEPOSITHBIX HEUCIIPABHOCTEN;
-MEHbIIasi CTOUMOCTb.
Metposioruuecknue XxapakTepUCTUKH:
HwxHnii Hen3mepsieMblil ypoBeHb, MM, He Ooiee: 260
Bepxnuii Hensmepsiemblil ypoBeHb, MM, He Ooee: 300
XapakTepHucTuka padodeid cpepl:
He(QTb, HEPTENPOAYKTBI, CXKUKEHHbIE T'a3bl, BOJIa U APYIHe >KUIKOCTH, HE arpeCCUBHbIE K CTaJIU
12X18HIO0T I'OCT 5632, BA3KOCTh KOTOPBIX HE OTPAHUYUBAETCS IPU OTCYTCTBUU 3aCTHIBAHUS Ha
HUX, NPENATCTBYIONIMX IEPEMELICHUIO TIOIIIABKA;
temneparypa ot Munyc 50 no mitoc 50°C;

YIOBJIETBOPSET TpeOOBaHUAM TEXHOJIOTUYECKOTO mnpolrecca. TEXHUYECKHNE
XAPAKTEPUCTUKHU KOHTPOJUIEPA

[TpomblmienHble KOHTpoJuiepsl Alpha umeror 3 Moaudukanuu, pazivyaroluecs YUCIOM
KaHaAJIOB BBOJA/BBIBO/IA. ITO MOAMGUKAIIMK Ha 6 KaHAJIOB BBOJIa U 4 BBIBO/A, 8 BBOJA U 6 BHIBOJA,
a Taoke 15 BBoZa 1 9 BbIBOJIA. [[Be mocnenHue MOIUGUKALIME UMEIOT CIIOT AJISl YCTAHOBKH OJJHOT'O
MOJyJIl pacUIMpPEHUs, a TaKXKe pa3beM I MOAKIIOUEHHs] MOJIEMa WK MaHeau oneparopa. B ciot
paclIMpeHHs] MOYKET YCTaHABIMBATHCS OJUH U3 CIEAYIOLIMX MOAYJIEH: YEThIpEXKaHAJIBHBIN MOYJIb
BBOJIa JUCKPETHBIX CUTHaiIOB 24 B, nBa KaHama KOTOPOTrO MOTYT HCIOJIb30BAaThCA KaK CUETUYUKU
MMIIYJIBCOB C MAaKCHUMAaJIbHOW 4acTOTOM cienoBaHus 10 1 xI'1; yeTslpeXKaHaIBHBIM MOAYJIb BBOJA
JUCKPETHBIX cUTHaIOB ~220 B; yeTbipexkaHanbHBIA penielHblii Moaynb BbiBoja 24 B/~220 B ¢
Harpy304HOi CIIOCOOHOCTBIO A0 2 A Ha KaHJ; YeThIPEXKaHAIbHBIA TPAaH3MCTOPHBIH MONYJb
BbiBoJia 524 B ¢ Harpy3ouHoil cmocoOHOCThiO 10 | A Ha KaHail;, JByXKaHaJIbHBIA MOJIYJIb
aHaJ1oroBoro BeiBoAa curHanos 0—10 B niu 4-20MA.
bnaromapss BXOAHBIM KaHajlaM C pEXHMOM BBOJIa AHAJOTOBBIX CHUTHAJIOB U BO3MOXHOCTH
YCTAaHOBKM MOJYJI aHAJOrOBOTO BBIBOJAA, a TaKXKe HaJIM4YUIO HporpamMmmHoro Omoka I[TWJI-
peryiiaropa MOXHO pealin30BaTh TaKHe 3a7ayd KakK yIpaBieHHE TEIJIOBBIM IYHKTOM WX
HEOOJIBIIION KOTEJIbHOW YIpPaBICHUE BEHTUJIALMEH, peryJupoBaHHE TEMIIEPATypHOIO peXHUMa B
TEIUIMIIaX, KaMepaX XpaHEHHUs, HarpeBaTeNbHBIX EMKOCTSIX U T.I. A Omarojgapsi BO3MOKHOCTU
YCTAHOBKHM MOJAYJISI CO CYETHBIMHU BXOJaMHU MOXKHO OOBEIMHSATH NMPOMBIIUIEHHBIH KOHTPOJUIEP C
npubopaMu yudera. BXoJgHble KaHalbl MPOMBIIUIEHHBIX KOHTPOJUIEPOB C HANpPSHKEHHUEM MUTaHUS
~220 B UMEIOT TOABKO PEXUM JAUCKPETHOTO BBOJA, IIPU 3TOM 3a 3HAUYEHHUE JIOTMYECKON €IMHULIBI
npuHuMaercs curHai Beimie ~100 B, 4ro o4eHb yAOOHO Ui KOHTPOJS M YIpaBIEHUS
oOopynoBanuem ¢ nutanueM 220 B, Takum kak ocBeuleHMe, BEHTW U W T.A. s 3amau
yIaJeHHOrO0  YOpPaBIIEHUS U MOHUTOPUHTa  OOBEKTOB, MpPEIyCMOTPEHa  BO3MOXHOCTb
HEMOCPECTBEHHOTO MOKIIOYECHHUS K IPOMBIIICHHBIM KOHTpouiepam Alpha oObIYHBIX MOJIEMOB, a
TaKke paguoMoaemMoB, pabortatomux B crapgapre GSM. Ilo monydeHuro KOMaHIHI,
IIPOMBILUICHHBIA KOHTPOJUIEP pearupyer B COOTBETCTBUM CO CBOEH IPOTrpaMMOM, Halpumep,
BKJIIOYAET WJIN BBIKJIFOYAET BBIXOJHBIE PEJIE UM U3MEHSET YCTABKU.
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JUis MONTBEpXkK/IE€HUS BBITOJHEHMs] KOMaHbI, a TaKXe [UId NPOBEPKU CTaTyca CHUCTEMBI,
MOXeT BbIcbuiaThcst SMS cooOmienne. OyHKIMsS aBTOMaTHYECKON MOCBUIKM SMS 1ipu M3MEHEHUHU
COCTOSIHUSL PErMCTPOB IMPOMBIIIJIEHHOTO KOHTPOJUIEpa, IO3BOJISET YCIEIIHO HCIOJIb30BaTh
NPOMBIIIICHHbIE KOHTpoiuiepsl Alpha [isi MOHHTOpWHTa yOaJeHHBIX OOBEKTOB, TaKUX Kak
HACOCHbIE CTAaHLUH, MOJABAJIbI M YEepAaKHM MHOTOKBAPTUPHBIX JOMOB C YCTAHOBJIEHHBIM B HHUX
000py/s0BaHUEM, U BIUIOTh /10 JAYHBIX JOMHUKOB, IJI€ MOKHO pEaln30BaTh y/laJIeHHOE YIPaBJICHHUE
BKJIIOYCHHUEM/BBIKIIIOYEHUEM OTOIICHHUS, OCBELIEHUS W T.I., a TaKkKe IOJIy4aTh MIAaHHBIE O
TEMIIepaType BHYTPU MOMELICHHUS WM O HEXEJIaTeIbHOM MPOHHUKHOBEHUH. M3 HOBBIX (hyHKIHH,
MOSBUBIIUXCS CPAaBHUTEIBHO HEAABHO, CTOMT OTMETUTb CTaBLIEE BO3MOKHBIM IOJKIIOYECHUE
rpaduueckux ceHcopHbIx nanenei oneparopa GT1020 wim GT1030. [lanable manenu oneparopa ¢
JIUAroOHAIIMK 3KpaHoB 3.7” unu 4.5” 06Ja7ar0T J0CTaTOYHO OONBIIMM pa3pelieHueM MaTpHIbI,
M3MEHSIEMbIM  [IBETOM  CBETOAMOJHON TMOACBETKH (3€JCHBIM-KENThIMN-KPACHBIN), a TaKkxKe
noguepxkor mpudros TrueType, B TOM yMciae U KUPWUIMYECKHX. J[aHHBIE MaHeNW HPEKpacHO
pacmupsioT  (QYHKIMOHAJ TPOMBINUICHHBIX KOHTpoyiepoB Alpha B Tex cmywasx, xoraa
BO3MOXKHOCTEH BCTPOEHHOI'O JUCILIES] HEIOCTaTOYHO Ui OToOpaxkeHus uHpopmauuu. s
y0o0cTBa MPOrpaMMUPOBaHUs (MOMMMO BO3MOKHOCTHU IPOIPaMMHUPOBAHUSI HENOCPEACTBEHHO C
KJIAaBUIL TIaHEIM YIpPaBJIEHUS) MpeJUlaracTcsi MOJMHOCThIO pycu(UIIMPOBaHHAs Cpefa pa3paboTKu C
IPOCTBIM UM TOHATHBIM HHTep(dericoM, paccuuTaHHass Ha II0Jb30BaTeliel, HE 3HAKOMBIX C
IpOTrpaMMHPOBAaHNEM KOHTPOJUIEPOB, HO 00JIaAa0IUX Oa30BbIM YPOBHEM.

Kommanus MitsubishiElectric, omHUM #3 TPUOPUTETHBIX HANPABICHUN ACATEIBHOCTH
KOTOPOH SIBJISIETCS POM3BOJCTBO MPOAYKLUH JJIsl NPOMBIIIJICHHON aBTOMaTU3aluy, NpeacTaBuia
CBOM MEPBbI KOMITAKTHBI MOHOOJOYHBIN MPOMBIIUICHHBIN KOHTposuiep B 1980 roxy. C tex mop
HOMEHKJIaTypa MOHOOJIOUHBIX MPOMBIIUIEHHBIX KOHTposuiepoB MitsubishiElectric mocTosnHO
pacmupsuIach, U Ha CErOQHAIIHUM JEHb IIPEACTABICHA HA PBIHKE CEMEMCTBOM KOHTPOJIEpOB FX,
cocrosimeM u3 cepuil FXI1IN, FX3U un FX3UC, a taxke cepueil HEAOPOrMX MHUKPOKOHTPOJIIIEPOB
Alpha, craBmeil oaHoW u3 HaumOojee MNOMYJSIPHBIX CEpUH KOMIAKTHBIX IPOMBIIUICHHBIX
KoHTposutepoB MitsubishiElectric B Poccun. Hapsay ¢ MOHOOJOYHBIMU TNPOMBILIUIEHHBIMU
KOHTpPOJUJIEpAMHU KOMIIAHUS YK€ HECKOJIBKO JECSTUIIETHI MPOU3BOIUT KJIACCUYECKUE MOAYIbHbIE
NPOMBIIIJICHHbIE  KOHTpoOJulepbl  (cemelicTBO  System ), mNpuMeHsAOmMXcs Ui 3a1ad
aBTOMATHU3allMM BBICOKON CiOoXHOCTU. braromaps OGoraThlM TEXHUYECKHMM BO3MOMKHOCTSIM U
HEBBICOKOH CTOMMOCTH, TpPOMBINUIEHHBIE KOHTpojulepsl Alpha u wmnaamme Moauduxanum
IIPOMBIIUIEHHBIX KOHTpoiuiepoB FX HaxomsT mHpoKkoe NPUMEHEHHE B HEOOJbIIMX 3aJadyax
aBTOMATH3AalNH, TJI€ UCIIOJIb30BAHNE KOMIIJIEKTA U3 OTAEIIBHBIX 3JIEMEHTOB PEJIEHHON aBTOMAaTUKH
HE OTBEYAaeT COBPEMEHHBIM TpPEOOBAaHUSAM, a [PUMEHEHHE MOIIHBIX MHOTOKAHAJbHBIX
npombliieHHbIX KoHTposulepoB (IIJIK) wu36siTouno. Co3maHue pemieHuit Ha 0asze  €QHHOTO
JIOTUYECKOTO0 MOJYJNS [O3BOJSET 3HAUUTENbHO COKPAaTUTh 3aTpaTbl HAa CO3JaHHE CUCTEMBI
yIpaBJIeHUS, TOBBICUTH €€ THUOKOCTh, YIPOCTHTh MOHT@X UM THPOKUPOBAHHE, a TaKkKe
MUHUMU3HUPOBATh 3aHUMAEMOE IPOCTPAHCTBO.

[TpombltienHble  KOHTposuiepbl  Alpha, Belmyckaemble yke Ha MPOTSHKEHUH 9  Jer,

HENPEPBHIBHO MOJIEPHU3UPYIOTCS, MPUOOpeTasi BCe HOBBIE U HOBBIE (PYHKIIMH, BOCTPEOOBaHHbBIE
3akazunkaMu. HayaB cBo€ CylllecTBOBAaHME KaK NMPOMBIIIEHHBIH KOHTPOJUIEP, PEIHA3HAYCHHBIN
JUIT  pealu3aliy  IPOCTOM  JMCKPETHOW  JIOTHKHM, mociae MoxaepHu3anuu 2003  roma
IPOMBIIIJICHHBIN KOHTpOJUIep 003aBesics  MOJJIEP)KKOM  aHAJOTOBBIX KaHAJIOB, TOAICPKKOU
nepegayn  JaHHbIX  4yepe3 (GSM-moneM, HOBBIMH  (PYHKIMOHAJIbHBIMH = OJIOKAaMU  CpEJbl
nporpammupoBanus, Bkitoudas [T /[-perynsarop.
B npoekTe ucnonb3yercss 7 JaTYMKOB C aHAJIOTOBBIMU BBIXOJHBIMHM CHUTHaJIaMH, C 3TON LEIbIO
1enecooOpa3Ho UCIONIb30BaTh KOHTposuiep Alpha 2 BTopoit Mmoaudukammu ¢ 8 kaHalIaMu BBoJa U 6
BbIBOZA. Jl1s1 mpeoOpa3zoBaHMs BEIMYMH OT MEPBUYHBIX AATYMKOB HCHOJIB3YETCS HOPMHUPYIOIIUI
npeoOpaszoBarens AL 2-2PT-ADP koTopblit TOTHOCTHIO
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Cpeocmesa asmomamuueckoe0 KOHMPOJsL memnepamypol

Temmepatypa sBIS€TCS BaXHEHIIMM MMapaMETPOM MHOXKECTBA TEXHOJOTHYECKHX U
TEIUTIOTEXHUYECKUX  IPOIECCOB, XapPaKTCPUCTUKOM KUHETHYECKOW DHEPruud  MOJIEKYJd U
XapaKTepU3yeT CTeTNICHh HArPETOCTH Tena. Enunaniielt n3MepeHus TemMmepaTypsl sBisiercs KenbBuH
(K); momyckaercs m3MepsATh Temmeparypy B rpamgycax Ilenscms (°C). JlmamasoH wn3MepeHwms
TEMIIEpPAaTyp B NpPAaKTHKE BEChMa IIUPOK, CJICIOBATEIBHO, PA3IUYHBI M METOJIbI H3MEpPCHUs
temriepaTypbl. CaMoe MMPOKOe pacpOCTpaHEHUE TTOTYIHIIN
TepMOMETPBI CONTPOTUBIICHHS;
TepMoaeKTpUYECKUe TEPMOMETPHI;
[TupomeTpsbl n3nyyeHus.
Cpeocmea usmepeHus 0agieHusi 2aza HCUOKOCMU U napa

KoHTposb 3a TpOTEKaHHMEM MHOXKECTBA TEXHOJIOTHYECKHMX TIPOIIECCOB CBs3aH C
perylMpoBaHUEM [aBJICHUS WJIM PA3HOCTH JaBICHUN Ta30BBIX M JKUIKHX cpend. JlaBnenue
XapaKTepU3yeT HOPMAJIbHO PACHPEEICHHYIO CUITY, IEHCTBYIOIIYIO Ha eAUHUILY ToBepxHOCTH. [Ipn

U3MEPCHUAX PA3TMYAIOT aOCOTIOTHOE (Py), 0apOMETPUIECKOE (ps) M U3OBITOUHOE TABJICHHS (Pu):
p usb =P a p o

[Tpubop mist M3MepeHHs AAaBICHHS HA3BIBACTCS MAHOMETp, a IS M3MEPEHHs pPa3HOCTH
naBiieHni — muddepeHnpanbabii Manomerp (auddmanomerp).

B 3aBuCcHMOCTH OT H3MEpsSEMOTo AaBICHHUS MAaHOMETPHI IENIATCS Ha Oapomempbl (N3MEPSIOT
atMoc(epHOe MdaBlICHUE ps), sakyymmempsl (M3MEPSIOT HaBICHUC Pa3pEKEHHS), MAHOMEmpbl
u30bIMouH020 _Oasienus (M3MEPSIOT HW30BITOYHOE [TABICHUE py), MAHOMEmpbl aOCONOMHO20
Oasnenuss (I3MEPSIIOT JAaBJIeHHE B TPYOOIIPOBOAAX MM arperarax pq).

Manowmetpsl 11 usmepenus P<+40klla  HaswIBaroTCA Hanopomepamu U ma2omepamu.
1o npuHIMNY AEMCTBHSI MAHOMETPBI IENIATCS Ha:

JKUJKOCTHBIE;

MPYXUHHBIE;

MeMOpaHHBbIE;

CUIIb(OHHBIE.

IV. HmocTpaTHBHBIN MaTepHaJI: IPUIAraeTcs

V. Jluteparypa:
OCHOBHAasI:

183.Eroposa T.A., Knynoa C.M., Xusyxuna E.A. OcHoBbl Ouorexnojoruu. — M.: M3n. neHTp

«Axagemusy», - 2008. — 208 c.

184 .Eptymenkos A.H., ®omuuen 10.K. Beenenue B 6norexnonoruto: Kype nekuuit. — Munck.: BI'Y,

2002. - 105 c.

185.Cazpikun 10.0., Opexos C.H., YakaneBa M.M. buorexnonorus: Yuebnoe mocodbue. — M.: U3,

Llentp «Axagemus». — 2006. — 256 c.

186.0OpexoB C.H. ®apmaneBTndeckas 0MOTEXHOIOTHs. PyKOBOACTBO K MPaKTHUECKUM 3aHATUAM. —

Yue6Hoe nmocodwme. — [lox pen. akan. PAMH B.A. beikosa, npod. A.B Karnunackoro. — M. :
I'SO0TAP-Menua 2009. — 384 c.

187.EnunoB H.I1. Xumudeckass MUKpoOHoiorus. - Y4eOHuK. - M.: Beicimas mkona. - 1989, 448 ¢
188.Bopob6reBa JI.M. IlpombliienHass MUKpoOuosiorusi. - YuebHoe mocodue. - M.: M3n-Bo MI'Y. -

1989, 294 c.

189.buorexnonorus. [lpunnunsl 1 npumenenue. Ilep. ¢ anrn. / Ilox pea. U. Xurrunca, /1. becra, JIx.

Hxonca. - M.: Mup. - 1988, 480 c.
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190.Yyemor B.H., 3aiines A.U., [llebanoBa C.I'. IlpomplluieHHass TEXHOJOTHS JieKapcTB. Tom 2.

Xapbkos, 2002.

191.buotexnonorus MmukpooHoro cuaTe3a (ITox pen. bekepa M.E.) — Pura — 1980.
192.buotexnonorus. (OTB. penaktop A.A. baes). - M.: Hayxka. - 1984, 310 c.

193.1Tept C. k. OCHOBBI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB. M., - 1979 r.
194.TTpomsbirnennast mukpoouonorus ([Tox pen. Eroposa H.C.) — M., 1989 1.

195.11ponecce u anmapatsl xumudeckon TexHonorun (Ilox pex. IL.I. Pomankosa). — JI. — 1981.

85.

86.
87.
88.
89.

90.

JAOIOJIHUTEIbHA

bepezop T.T. , KopoBkuna b.®. — buonorumveckas xumus (ITom pen. U.M. Hsanosoii) — M.,
Meaununaa — 1981 r.

Huxutun I'.A. — Buoxumuueckrue 0CHOBBI MUKPOOHOJIOTHUECKUX Mporn3BoACTB — Kues, 1981.
bputton I'. — bBuoxumus npupoausix nurmMeHToB. M., Mup — 1986 r.

[ToroBa T.B. — Pa3Butue 6uorexnonoruu B CCCP — M., Hayka - 1988 r.

[MonynsionHble acniekTsl 6rnorexnonoruu — [leuypkun H.C., bBpuibskos A.B., Mapkenkosa T.B. —
HoBocubupck: - Hayka — 1990 r.

Crneuunanbuble KypHanbl: «buorexnonorusi», «®apmauust Kazaxcrana», «@DapmaneBTHYecKui
OroJIJIETEHBb) U JIp.

VI. KoHTpo/bHbIe BONPOCHI (00paTHAsI CBSA3b):

Kak Hy>XHO BbIOpaTh TaTYMK JABIICHHUS, KOHIICHTPAIIMH, PACX0JI0MEPA U TEMIIepaTyphl?
Pacckaxute 0 TEXHUUECKON XapaKTepUCTUKE KOHTPOJLIEpa.

Jlexkuus Ne 26

I. Tema: Jlo3upyromue ycTpocTBa I CTEPUIBHBIX PAacTBOPOB Pa3HOIO THUIIA JEHCTBHS.

II. Heanb: O3HaKOMHUTH CTYACHTOB C JO3UPYIOIIMMH YCTPOHCTBaAMH JJisi CTEPUIIbHBIX
pacTBOPOB PAa3HOIO THUMA ACHCTBUSI.

III. Te3ucel Jekumnu:
IIpuGopsI 11t 103UPOBaHNsI,pa3BeAeHUs] M IPo000TOOPA.

B  mpaktuke  paboTr ¢ KJIETOYHBIMH  KYyJbTypaMH  IIOCTOSIHHO  BO3HHKAET
HE00X0/IMMOCTEMACCOBOTO J103UPOBaHUS, TPOOOOTOOPA MM pa3BeeHUsI OMOJOTMUECKH aKTUBHBIX
KUAKOoCcTeH. JIJig 3TOro MCHOJB3YIOTCS aBTOMATHYECKMEWIIM IOJIyaBTOMAaTH4YECKHE YCTpPOWCTBA,
Ha3bIBAEMbIE B PA3IIMUHBIX UCTOYHHUKAX J03aTOPBI-AWIIOTOPHI, aBTOMAaTUYECKHE ITUIIETKU U T. II.

OaHUM U3 OCHOBHBIX TpeOOBaHUMN K TAaKOTO poja MpuOopam sBISETCS OTCYTCTBHE KOHTAaKTa
MEXIy JO3UPYEMbIM pAcTBOPOM M YACTAMU KOHCTpYyKIMHI03aTopa. JlaHHBIM TpeGoBaHUIM
OTBEYAIOT OJIyaBTOMAaTUYECKHWE U aBTOMATHUYECKHE LIIPUIIEBBIE A03aTOPbI, KOTOPbIE MPOU3BOISAT
pa3BeJicHHe WM JI03UPOBAaHHWE OJHOBPEMEHHO IO JBYM KaHajiaM M MOryT paboTaTh Kak B
aBTOMATHYECKOM, TaK U MOJyaBTOMaTHYECKOM PEKUMAX.

Haubosiee yacTo mpuMeHseMblii aBTOMAaTUYECKHI HINPHUIEBON ao3aTopTuma «JlozarpoH-4»
IpeHa3HAYeH JJI1 aBTOMaTHYECKOIO TO3UPOBAHUS KUJIKOCTEN B UMMYHOJIOTMYECKHE TUIAHIIETHI C
MHUKpOKIoBeTaMH. OO0beM eAMHUYHOM J103bl YCTaHABIMBACTCA B 3aBHCHUMOCTH OT Iesei
IKCIIEPUMEHTA.

[MTunerkn mabopatopusie THna [LJI-01, mo3zatoper numerounsie Tuma KAII-1uw 111
MPOU3BOATIONYaBTOMATHYECKOE JO3UpOBaHNE OWOJIOTMYECKH aKTUBHBIX >KuAkocTed. [lumerku
nabopatopubie [1JI-OlmocTtaBnsitorcst B Habopaxu3 3 wojenei. BenmnuwmHa 103b1 3amaercs
nmoJib30BaTesieM BompeneaeHHomaunana3zone (2—20 mxa, 20—200 mki, 200—1000 mxn). Komrtekt
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no3aroposnuneTounsix K/II1-1 Brimrouaer 8 Moaeneid, kaxaas U3 KOTOPbIX 00ecrieynBaeT Bbliauy 2
¢buKcupoBaHHBIX 1O 00beMy 103 (oT 5 mo 1000 mxm). Kommiektmosaropos 11 Bkmrowaer 5
Mojelield, HaCTpOeHHBIX Ha 1 ¢ukcupoBannyto a03y (ot 20 go 500 mki). Bece ykazaHHBIE THIIBI
YCTPOMCTB MPEAINoaraloT UCIOIb30BaHHE CMEHHBIX HAKOHEYHHKOB, KOTOPbIE MOTYTIIOABEPraThCs
MapoBOil CTEPUIIN3AIMH U TOBTOPHO UCIIOJIB30BATHCS.

OnucanHbie BBIICTPUOOPHI MO3BOJISIOT BBITOIHATH PA0OTy C KHUIKOCTSIMH, HarpETHIMHU JI0
40° C ¥ uMEIOUIMMH BSI3KOCTh, OJM3KYI0 K BS3KOCTH BOABL. TeM caMbIM HE 0O0ecIeuyuBaeTCs
JI03UPOBAaHUEIUTATEIbHBIX CPEJ HAa OCHOBE arapa,KoTopble JUIsl MPHUAAHUS UM MajoW BA3KOCTU
JIOJDKHBI OBITH HAarpeThl 110 Temmeparypsl He MeHee 600 C. B Takux ciydasx HCIONb3YIOTCS
npubopbl TuUna«Arap-1». OToT anmapaT s pa3iuBa MHUTATEIbHBIX Cpell, COCTOALIUN U3
NEepUCTAIbTHUECKOr0  HAacoca-Io3aTopa M Pa3IMBOYHOIO  MeXaHHW3Ma,  00ecrnevuBaeT
ABTOMATUYECKOE OJHOBPEMEHHOE 3aroyiHeHue B TeueHue | muH 16 crexisHHbIX vamiek [lerpu
muametpoMm 100 MM, HaxoIAIMXCA B CHelUalbHbIXIIaHIIeTaX. CTepiiibHbIE YCIIOBUS B ammapare
noiIepKUBaroTes myreM Y @o0mydeHus €ro BHYTPEHHEro 00bema.

B »skcnepumeHTax TakkKe HPUMEHSIOTCS YCTPOWCTBAa Majloll J1abOpaTOPHOUTEXHUKHU, HE
ABJIAIOLIMECS [0 CBOEW CYTH J/103aTOpaMH, HO CIOCOOHBIE OOJIETYUTH 3TOT IMpolecc. DTO Tak
Ha3piBaeMble 1npubopel  «Pipet-Aid»  (pupmbi«Flow»,«Bellco», «Cole-Parmer» u apyrue),
npeaHa3HaYeHHbIe I Ipo600TOOpa U BhIIAYH 103bI TP padoTe ¢ nunetkamu [lactepa u mo0biMu
IpagydpOBAaHHBIMU THIETKAMH €MKOCThI0 10 75 w™i. Ilumerka BcTaBiseTcss BcenelUaIibHBIN
JepKaTellb, COCIMHEHHBIM ¢ MajgorabapuTHbIM BaKyyMHBIM HAacoCOM, HaXOASIIUMCA JHOO
HEMOCPEACTBEHHO B JIepikaTenie, MO0 aBTOHOMHO. YIIpaBlieHHe paboToi mpubopa Mpou3BOAMTCS
Ha)KaTHEM KHOIIOK, pa3MELICHHBIX Ha JepXKaTelle.

IV. HiutrocTpaTuBHBIN MaTepHAJI. IPUIAracTcs

V. Jluteparypa:
OCHOBHAasI:

196.EropoBa T.A., Knynoa C.M., Xusyxuna E.A. OcHoBbl OuotexHojoruu. — M.: M3a. neHTp
«Axanemusy, - 2008. — 208 c.

197.Eprymenkos A.H., ®omnuen 10.K. Beenenue B 6norexnonoruto: Kype nekuuit. — Munck.: BI'Y,
2002. - 105 c.

198.Cazpikun 10.0., Opexo C.H., YakaneBa M.N. buotexnonorus: Yuebnoe mocodbue. — M.: U3,
Llentp «Axagemus». — 2006. — 256 c.

199.0pexoB C.H. ®apmaneBTndeckas 6MOTeXHOIOTHs. PyKOBOICTBO K MPaKTHYECKUM 3aHATUSAM. —
YuebHoe mocodbwue. — [lox pen. akax. PAMH B.A. beikoBa, npod. A.B Karnmunackoro. — M. :
I'S0TAP-Menna 2009. — 384 c.

200.EnmunoB H.I1. Xummueckast MUKpoOHoJOTHsL. - Y4eOHUK. - M.: Beicmas mkona. - 1989, 448 ¢

201.Bopo0GreBa JI.M. IlpombinuieHHas Mukpoouosorus. - YuebHoe nocobue. - M.: M3a-8o MI'Y. -
1989, 294 c.

202.buorexnonorus. [lpunnunel u npumenenue. Ilep. ¢ aurn. / Ilox pea. M. Xurrunca, J1. becra, JIx.
xonca. - M.: Mup. - 1988, 480 c.

203.YyemoB B.U., 3aiine A.U., llleb6anoBa C.I'. IlpombliuieHHas TexHoJOrHs jekapcTB. Tom 2.
Xapwkos, 2002.

204.buortexnonorus mukpobnoro cunresa (Ilog pen. bexepa M.E.) — Pura — 1980.

205.buotexnomnorus. (OTB. penaktop A.A. baes). - M.: Hayka. - 1984, 310 c.

206.ITept C. Ix. OCHOBBI KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB. M., - 1979 1.

207 IIpomerennas mukpoouonorus (ITox pen. Eroposa H.C.) — M., 1989 r.

208.ITpomeccet u anmapatsl xumudeckoi Texnonorun (Ilox pen. IL.I. Pomankosa). — JI. — 1981.
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92.
93.
94.
95.

96.

AOITOJTHUTECJ/IbHAA

bepezo T.T. , KopoBkuna b.®. — buonorunyeckas xumusa (Ilox pea. U.M. HBanosoit) — M.,
Meannmaa — 1981 r.

Hukutun I'.A. — Buoxumuueckre 0CHOBbI MUKPOOHOJIOTHUYECKUX Tpon3BoACcTB — Kues, 1981.
bputton I'. — buoxumust mpupoAHbIX TUTMEHTOB. M., Mup — 1986 r.

[Tomosa T.B. — Pa3zutue 6norexuonoruu B CCCP — M., Hayka - 1988 r.

[Tonynsanuronnble acniekTsl OnoTexnonoruu — [leaypkun H.C., bpunskoB A.B., Mapkenkosa T.B. —
HoBocubupck: - Hayka — 1990 .

Cnenuanbable XypHanbl: «buotexHonorus», «®apmauus Kazaxcranay, «®DapmaneBTHYeCKU
OIOJUIETEHBY U Jp.

VI. KonTposbHbie BONPOCHI (00paTHAs CBSA3b):
Jaiite onpenenenne 6MOTEXHOIOTHH.

Hazosute ocHOBHBIC HaIpaBJICHHUA ......

Jexuusa Ne 27

I. Tema: IloTeHUHOMETpUYECKUE METOJLI KOHTpOJs pH cpeapl W MOHHOTO COCTaBa
KyJIbTypajbHbIX  cpea. KoHTposb KOHIIEHTpauuu — CyOCTpaToB U OHMOTEXHOIOTHYECKUX
MPOAYKTOB.

II. Hean: O3HAKOMUTH CTYJIEHTOB C MOTEHLHOMETpUYeCKUMH MeTonamu pH cpenbl u
MOHHOTO COCTaBa KYJIbTYPaJbHBIX CPEl M pPaccKa3aTh O KOHTPOJISIX KOHIIEHTpPAIMU CYOCTpPaToB,
OMOTEXHOJIOTHYECKUX MPOIYKTOB.

II1. Te3ucel JeKnuu:

MeToabl KOHTPOJISE GMOMACCHI M KOJMYECTBA KJIETOK NMPHU KYJIbTUBUPOBAHUM.

AnonTo3 ¥ HEKPO3 KJIEeTOK

[Ton onpenenenreM 6uomacca MoApo3yMeBaeTcs 001as KOHIIEHTPAHsi MUKPOOPTraHU3MOB WU
KJIETOK Ha TBEpAOM WM >KMJKOM MHUTAaTeNbHOM cpele npu KyiabTHBHpoBaHuu. Haumbonee
YyBCTBUTEIbHBI METOA KOHTPOJSI OMOMAcChl — IMOJACYET KIETOK C OIpEIeIeHUEM JIMHEHHbIX
pasMepoB WM YHCIIA )KU3HECIIOCOOHBIX KJIETOK (METOJ OKpAIIMBaHUS) MPU TOMOIIM MHUKPOCKOIA.
KonnyectBo KieTok B OuoMacce MOXKHO KOHTPOJMPOBaTh M IO O0BEMY OCaKICHHS B
HeHTpe(yKHbIX cTakaHunKax. TakKe UCIONIb3YI0T KOCBEHHbBIE METObI ONpEesIeHUsI O0MOMAacChI 110
MHTEHCUBHOCTU JbIXaHUs (M3MEHEHHI0 KoHleHTpauuu CO uH(pakpacHbIM Ta30aHAIU3aTOPOM)
WIN COJEepKaHWIO Oenka (camblii YyBCTBUTEIBHBIH METON — OpomcynbdanienHoBas Mpooa,
OCHOBaHHasi Ha CBs3bIBaHMM OpoMcyib(daierHa OCHOBHBIMU Tpymnmnamu Oenka). KomudectBo
MHUKPOOPI'aHM3MOB M KJIETOK  MOXHO  OMNpeAessaTh  (U3UKO-XUMHUECKUMH  METOJAMHU:
KOHIYKTOMETPUYECKH (10  yJEeNbHOW  3JEKTPONPOBOAMMOCTH),  CIEKTPO(HOTOMETPUUECKH,
KOJIOMETPUUYECKH, HE(PEITOMETPUUYECKH.

['uGenb KIETOK BeAET B BBIIEICHUIO KJIETOYHBIX (DPAarMEHTOB, 3arps3HSIOMUX (QUIBTPHI U
pOOBI, BEICBOOOXKIEHHUIO BHYTPUKIETOUHBIX (DEPMEHTOB.

['nGenp KIETOK UAET MO JBYM MEXaHHU3MaM: alNTo3 U HEKPO3.

[ToruGate MoryT, Ka3aaoch Obl, KHU3HECTIOCOOHBIE KJIETKH, T.€. T€, KOTOpHIC €Ile HEe YCIeNH
ucuepnarb, CBOM KU3HEHHBIE Pecypchl. 3a4acTyi0 aKTHBHYIO pOJib B CBOEH rubenu urpaer cama
KJIETKA — C MIOMOILBIO COZIEP)KALIUXCS B HE MEXaHU3MOB, KOTOPBIE JIUIIb 3allyCKAalOTCSl TEMU WU
UHBIMH  (paKTOpaMH BHEKJIETOYHOM MM BHYTPUKICTOYHOH Cpeabl; B pPE3ylbTaTe BO3HHUKIIO
npezcTaBieHre 00 anonTo3e Wik IporpaMMUPOBAHHOM KJIETOUYHOW rudean. ANONTo3 ONMpeaelsioT,
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KaK [POrpaMMHPYEMYIO KIIETOYHYIO CMEPTh, IOHUMAs 1101 ’THM TaKylo rHOeNb KIETKHU, B Pa3BUTHU
KOTOPOM aKTUBHYK pOJIb MIPAlOT CHELUaJbHBIE M TEHETUYECKH 3alporpaMMHUPOBaHHBIC
BHYTPHUKIICTOYHBIE MEXaHU3MBI.

HcxonHplii CMBICT CIIOBA «@IONTO3» BEChbMa IOJTUYEH, MO-TPEUYECKH OH O3HAYACT ONaJaHHe
JIUCTHEB.

Kpyr o0CTOSATENBCTB, KOT/Ia B KJIETKE BKIIOYAETCS MMPOrpaMma aromnTo3a, BeCbMa IIUPOK, UX
MO>KHO IPEACTaBUTh JBYMS I'PYIIIAMU:

- «HEYIIOBJIETBOPHUTEIHHOEHCOCTOSIHME CAaMOH KJIETKH, UYTO BBI3BIBACT aIlONTO3 H3HYTPH;

- «HEraTWBHAs» CHUTHAJIM3AIUsl CHAPYXKU, NEpearoniascs depe3 CHelHaTbHBIE PEIeHTOPbhI
KJIETKH («aIomnTo3 10 KOMaHJIE»).

O «HeylOBIETBOPUTEIBHOM» COCTOSIHUM CaMOW KJIETKH MOXKET CBHUJIETEIILCTBOBATH CEPhE3HOE

HOBPEX/JCHUE XPOMOCOM U BHYTPUKJIIETOYHBIX MEeMOpaH. B 3TOM cMbicie amornTo3 BbIIOIHSET
(GYHKIMIO  YHUYTOKEHHUS  Je(PEeKTHBIX KIETOK. BaKHEWIIMii HMHCTYMEHT amnomnro3a —
UUTOIUIA3MAaTUYECKUE MPOTEA3bl, SAEPHBIE 3HAOHYKJIEabl, mociuennue paspymaer IHK He no
HYKJICOTH/IOB, a JIMIIb 0 0ojee Wi MeHee KpyMHbIX (pparmMeHToB. K mpounm «opyausim» amnoros3a
OTHOCHTCSI COBOKYITHOCTBH CHJIBHBIX OKHCIHTEIEH — M30BITOYHOE HAKOIUICHHE HE TOJBKO OKCHA
a3oTa, HO M JAPYTMX pPaKUUOHHOAKTUBHBIX BEILIECTB — CYHNEPOKCHIHOTO W THUAPOKCHUIAHOIO
pasvKalloB, IIEPOKCUHUTPUTA, HUTPUTOB, HUTPATOB U T.J. U3BECTHO, YTO B HOPMAJIbHOU KIIETKE
CYLIECTBYIOT ~MEXaHM3Mbl 3alIUThl OT pPAJAUKAJIOB M  OKUCIUTENeH. DOTo  (QepMeHTSHI
AQHTMOKCUJIAHTHOM CHCTEMBL: CYNEpOKCHJAMCMYyTa3a (MpeBpallaeT CyNepoKCUI B IEPEKUCh
BOJIOpOJia), KaTanas3a M MepoKCcH1a3a, JIMMUHUPYIOLINE U3 CPEbl IEPOKCH]T BOJOPOA.

[ToBpexaeHus: KJIETOK MOTYT ObITh BbI3BaHbl H3MEHEHHEM TEeMIIepaTyphl, HapylIEHUEM
nutanus. Eciu ke NOBpeXIeHUs KJIETKH Upe3MEpHbI, Ipolecc €€ Tudenu CTaHOBUTCH
HEYIPABIISIEMBIM — 3TO YK€ HEKPO3.

Takum oOpa3oMm, B 3aBUCUMOCTHM OT HHTEHCHUBHOCTH M XapaKTepa MOBPEKIAOIINX
BO3ACUCTBUI THOENb KJIETKH MOXKET MOWTH JUOO0 MO amonTHYECKOMY, JTUOO MO0 HEKPOTHUECKOMY
IyTH.

Beigenenne npoayKToB OMOCHHTE3A.

OOmast cxema 3TOH cTaAMM TEXHOJOTMUYECKOro Mpoliecca npencTaBieHa Ha puc. 12. Ecau
IIPOYKT JIOKAJIN30BaH BHYTPH KJIIETOK, UX Pa3pyLIAOT, YAAISIOT KJIETOYHBIE OCKOJIKHU U BBIIECISIOT
IIPOJYKTHI U3 OCBETJICHHOW CpEbl; CEKPETUPYEMBIH NPOAYKT BBIACISIOT HEMOCPEACTBEHHO U3
Cpensbl.

Jns otnenenusi Gmomacchl KJIETOK WM KYJIbTYpajdbHOM KHUIKOCTH HCIIONB3YIOT CEnaparopsl,
ocaZuTeNbHble LEHTPU(yru, PUIBTp — Mpecchl, BakyyM — OapabaHHbIE (UIBTPHI, POTALUOHHO-
BaKyyMHbIE€ (PUIBTPBI, OTCTOIMHUKH. BpIOOp 000py0BaHNUs 3aBUCUT OT MaciiTada KyJIbTHPOBaHUS,
THUIIA KJIETOK, CBOMCTBA KYJIbTYPaJIbHOMN KUJIKOCTH.
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Puc. 12. Beigenenne npoayKToB OHOCHHTE3a

Jnis BBIIENeHUS] KJIETOK M3 OONBIIMX OOBEMOB KYITYpaJbHOW cpeasl ( B TNPOMBIIUICHHBIX
MacmTadax) UCIONB3YIOT BEICOKOCKOPOCTHOE LIEHTPU(YTHPOBAHKE C TIOMOIIBIO COOTBETCTBYIOIIMX
HEHTPU(YT MOIyHEPEPHIBHOTO JeiicTBrA. CyCleH3MI0 KIETOK HENpPEphIBHO MOJAIOT B Oapaban
LHEHTPpUPYra, KJICTKH KOHLEHTPUPYIOTCS B HEM, OCBETJIEHHAs! KuAKOCTh yansercs. Korna 6apaban
3aM0JIHACTCS.  OCAX/ICHHBIMU KJIETKaMH, LEHTpU(Yry OCTaHABIMBAIOT M KIETKH COOUPAIOT.
Heyno6ctBa 3Toro crnocoba — HEOOXOJMMOCTb OCTaHOBKM IIPOLIECCA , BEPOATHOCTh YTEUKU
MHUKPOOPIaHU3MOB OKPYKAIOLIUX CPEY, HEBO3MOKHOCTh IOJHOTO YIalIeHUs KJIETOK M CPEIbl.

ANbTEpHATUBHBIA METOJ BBIIEIEHUS KJIETOK U3 KyJbTYpallbHOW Cpeibl — (HIbTpaLUs yepes
MeMOpany. Ho mporecc dunpTpamum OBICTPO 3aMEMIISIOTCS 3a CYET HAKOIUICHMsI KJIETOK Ha
MOBEPXHOCTh (pUIbTpa. YBenHUeHUE JaBICHNs QUIBTPYEMOM Cpebl JaeT BPEMEHHBIN 3P deKT, Tak
KaK KJIETKH 3a0MBar0 XJIOPHI , 00pazyss MEHee MPOHUIIAEMBIH CIIOH .

Paspymienue (aesunrerpanms) kierok. /Jlns sToil 1menu NpUMEHSIOT pa3sHOOOpa3HbIe
XUMHUYEeCKHe , Ouonornyeckue, ¢uznyeckue MeToibl. Bce mpouenypbl JODKHBI  OBITh
OJTHOBPEMEHHO JOCTaTOYHO J>KECTKHMMM, YTOOBI Pa3pyLIUTh KJIETOYHYIO CTEHKY, M JIOCTaTOYHO
MSTKHMH JJ1s1 UICKJIFOUCHHUS JACHATypaluun Oenka. (M13MEHEHUsI CTPYKTYPhl KOHEUHOTO MTPOAYKTA).

KieTtounele CTEHKM MMKPOOPraHM3MOB COCTasAT W3 pa3HbIX MOJIMMEPOB , IO 3TOMY
YHHUBEPCAIHHOTO METO/1a UX Pa3pyIIEHHS HE CYIIECTBYIOT.

VY  rpaMmonoXUTEeNbHbIX  MUKPOOPraHM3MOB KIJIETOYHAas CTEHKa COCTOMT U3 TOJICTOTO
nenTuaoraukanoBoro cinos N —amnerunrimoko3amMuHa U ocTaTkoB N — alleTUIMypaMOBON KUCIIOTHI,
COETMHEHHBIX MENTHUTHBIMA MOCTUKAMH.

VY rpamoTpuUaTeNbHBIX OaKTepUM KIETOYHAs CTEHKA TOHBIIE U IMOKPBITHI CHAPYXKH CIOEM
JUIHUIOB.

CreHka JpOKKEBBIX KIETOK COCTOUT U3 IIOTHOTO CJIOS YaCTUYHO (POChOpHINpOBaHHBIXMAaHHATOB
U 3 — TJIIOKAHOB.

Huzmme rpubsl UMEIOT MHOTOCTIOMHBIE KJIETOYHBIE CTEHKH, COCTOSILINE U3 o U [} TJIFOKAHOB,
[JIMKOTIPOTEUIOB U XUTHHA.

CocTaB ¥ MPOYHOCTH KIETOYHOW CTEHKU 3aBUCHUT OT YCJIOBHMM KYJIbTUBHUPOBAHHUS , CKOPOCTH
pPOCT KIIETOK, (a3bl , HA KOTOPOH OHM COOMPAIOTCS , YCIOBHS XpaHEHUS CKOHIIEHTPHUPOBAHHBIX
KJIETOK U OT TOTO , SKCIIPECCUPOBAJI JIM BBIACIEHHBIM MUKPOOPTaHU3M KIIOHUPOBAHHBIN T'€H.

XUMUYECKUN METOJ pa3pylIeHUs] KIETOUHBIX CTEHOK — 00paboTka mienousto. Eciu 6enkoBbIit
npoayKT He pazpymarorcs npu pH ot 10,5 mo 12,5, To MoxkHO 0€3 Tpyada JU3UPOBATH OONBIINE
KOJIn4YecTBa OakTepHalbHBIX KIeTOK. Hanmpumep, peKOMOMHAHTHBIN TapMOH POCTA YENIOBEKA OUEHb
poCTO BBIACTUTHh U3 KiIeTok E. coli oOpaborkoit HaTpus ruapoxapOonarom mpu pH 11. Tlocne
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00pabOTKM IIENOYBI0 HE OCTACTCA MNPAKTUYECKH HE OJHOM >KU3HECTIOCOOHOM KJIETKH, YTO
aBTOMATHUYECKH PEIlaoT Npo0IeMy YTEeUKH PEKOMOMHAHTHBIX MUKPOOPIaHU3MOB.

OCHOBHOI OMOXMMUYECKUN METOJ] pa3pyIIeHUs KJIETOK MUKPOOPIaHU3MOB — JIU3HUC C TOMOILBIO
¢depmentoB. Tak, JM300UM SUYHOrO O€jdKa JIETKO TUAPOJU3YET KIETOYHBIE CTEHKH
IPaMIOJIOKHUTENbHBIX OakTepuid. [l paspymieHus KIETOK TI'paMOTpPULATENbHBIX OakTepuit
ucnonb3yioT Ju3ounM u D/ITA. KieTounble CTEHKH IpOXIKEH U MIECHEBBIX IPUOOB THAPOIU3YIOT
OJTHUM WJIN HECKOJbKUMH (hepmenTamu: pochomannazoil, B-1,2- u B-1,6- rimokana3ol, XuTuHa301
— WIA KOMIUICKCHBIM  JPOXCKETUTHYECKHMM mpemaparoMm. @DepmeHTatuBHas — 00paboTka
BBICOKOCTICIIU(DIYHA, A JIN3UC MPOUCXOJUT B MATKHX YCIOBHSIX.

Knerku MoOXHO paspyuiaTh (QU3MYECKUMHM METOAAMHU: HEMEXaHUYECKUMH (OCMOTHYECKHM
IIOKOM WM OBICTPBIM MHOIOKPATHBIM —3aMOpaKMBaHUEM-OTTaUBAaHUEM), MEXaHUYECKHUMHU
(o6pabotkoii Y3, coynapeHueM, roMoreHu3anuen moj JaBjieHueM). MexaHudyeckoe paspyllieHue
BBICOKOO()(DEKTUBHO, OCOOEHHO  Y3-U3iIydaTessiMH, TI'€HEPUPYIOIIMMUM  BBICOKOYACTOTHBIE
3BYKOBBIE€ BOJIHBI. Y 3-7€3UHTErpaTopbl COCTOST M3 TPAH3UCTOPHOIO TIeHepaTopa Y 3-BOJIH,
IBE303JIEKTPUIECKOTO WM MarHUTOCTPUKIMOHHOTO TipeoOpa3oBaTens , Habopa pabounx xamep (
arnmapat Ha ocHoBe Y 3-nucnepraropa ¥Y3JIH-1, Poccust ).

[Ipn OGOnBIIOM KOJMYECTBE KJIETOK HCIHOJB3YIOT OaIMCTUYECKYIO JbI3EHTUPUTALINIO, €€
IPOBOJAT B BBICOKOCKOPOCTHBIX INAPOBBIX MEJBHUIIAX, KyAa MOMEUIAl0T KOHLUEHTPHUPOBAHHYIO
CcycneH3uro kierok. Kamepa MenpHHUIIBI 3alojlHEHAa MHEPTHBIM aOpa3uBHBIM MaTepUaIoM
(CTEeKJISIHHBIMM, MOJMMEPHbIMM  Inapukamu jauamerpoM 1 wmwm). Coaepxumoe  OBICTPO
[IEPEMENINBAIOT JIONACTH, HACA)KEHHBIE HAa OCb. bDOJBIIMHCTBO KJIETOK pPa3pyIalOTCs IO
JIeMCTBUEM CIIBUTOBBIX HAlpsKEHUH, BOSHUKAIOLIMX B pe3yibTaTe ObICTPOrO ABMXKEHHS IApUKOB
OTHOCHUTENIBHO JIpyr' Jpyra, HOBEpXHOCTH JIOHAcTe W KaMepbl. YCIOBHS ONTUMAIbHOIO
pa3pylieHus: KIETOK MOJOMPAIOT, Bapbupys uuciIoM U (HOpMOM JIomacTeid, CKOpPOCThIO
NepeMelInBaHus, YHUCIOM M pa3MEpoM IIapUKOB, TE€OMETpUEl KaMmephl, TeMIIepaTypoH,
KOHIleHTpanuei  kiaerok  (ammapatel  ¢upmbl  «WilliA.  Bachhotemy,  IllBeiinapus,
«GiffordWoodCo», CIIIA).

Coyoapenus — KIETOUYHYIO CYCIIEH3UIO OOJIBIION BSI3KOCTH HAIIPABISAIOT MO/ JaBlIeHUEM Ha
HEMOJBIDKHYIO IOBEPXHOCTb, B MECTE CONPUKOCHOBEHMS BbIIENSETCs OOJBIIOE KOIMYECTBO
JHEPIuu, paspyuiaomeil KIeTKH. AKTUBHOCTh KIETOYHBIX OENKOB MNpH pa3pylIeHUH KIIETOK
METOJIOM COYJapeHUs YMEHbIIIAETCSI HE3HAUUTEIBHO.

IKkcmpy3uonnsvie memoosl (NPOJABIMBAHUE CYCHEH3UM KJIETOK 4Yepe3 KalWUIspHbIE
OTBEpPCTHS) MpeIHa3HayeHbl 11 OOpabOTKU JKUIKUX WIM 3aMOPOKEHHBIX CYCHEH3UH KIIETOK.
Huamerp oTrBepcTuii pabounx MaTpPHUIl COCTABISAET OT HECKOJBKHUX MUJUIUMETPOB JI0 JAECATHIX €ro
noneit. B THaposkcTpymepax maBneHme pocturaer 2000-4000 kr/cm?, B TBepmO(A3OBEIX
skeTpyaepax — 10000-50000 kr/cm?. Tlocnme OSKCTpY3MH JaBIEHHE PE3KO COPACHIBAIOT, HTO
BBI3BIBACT JIM3UC KJIETOK. DKCTPY3MOHHBIE JIe3UHTErparopsl mpousBoaat ¢pupmer «MantonGauliny
(CIIA), LKB (IlBeuus).

HNanpneitmass  oOpabotka. Ilocrme  paspymieHuss KIETOK HMX  OCKOJKHA  YAQISIOT
HU3KOCKOPOCTHBIM LIEHTpU(DYTrUpOBaHHEM WU MUKPO(DUIbTpaliuelt uepe3 MeMOpany.

IHosyyeHune roToBoil MpoOxyKUUM

[Tony4yeHne roTOBOM MPOMYKIIUK CBS3aHO C CYIIKOW W KOHCEPBUPOBAHHEM OHMOIPENapaToB.
OOBeKT CyIIKH — JKMBBIE MHKPOOPTaHU3MBI, KJIETKH, (EpMEHTH, TOpMOHBI U 1p. BAB.
Buonpenapatsl Kpome OHOJOTMYECKHM AaKTUBHOM COCTaBISIOUICH COAEP)KAaT OpPraHUYecKHe
COCIMHEHUS] M 3HAYMTEIbHOE KOJIMYECTBO BOABI. Boma B mponaykrax OMOCHHTE3a MOXXET OBITH B
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CBOOOTHOM WJIM CBSI3aHHOM COCTOSIHHSIX; 3HAUUTENbHAsl 4acTh BOJBI yICpXKHBAaeTCs B cyOcTpare
(bU3UKO-MEXaHUYECKUMU U aJICOPOIMOHHBIMU CBSI3IMU  (BaHIEpBaaibCOBbl CHIIbI). DU3UKO-
MEXaHMYECKU CBA3aHHAS BOJA HaXOJIUTCS B OpaxX U Kaluuigpax MaTepuana.

Jlis BeICymMBaHUS OuONpenaparoB NPUMEHSIOT METOIbl, HEe MNPUBOIALIME K IOTepe
OMOJOTrNYEeCKON aKTUBHOCTH, IJie JOMUHUPYET cyOIMMalMoHHasl cymka (yctaHoBKU Tumna «Muei»
Wuctutyr Omonoruyeckoro mpudopocrpoenus, r. Ilymuno (Poccus), «tO3edpya» (Ppanius),
«Heto — Heltony» (lanus).

Vcnonp30oBaHue pPaCHbUIMTENBHBIX CYLIMJIOK OTPAaHUYEHO IO MPUYUHE CPABHUTEIHHO
JKECTKMX YCJIIOBUH CYIIKU.

TepMonabmibHble ¥ HEYCTOWYMBBIE [0 psiAy IokazaTened Ouomnpenaparbl —Mpu
BBICYIIIMBAHMHM B CYCHEH3UAX (HE COJEpKAlIMX 3alIUTHBIX CPEel) MOABEPKEHBI CYIICCTBEHHBIM
CTPYKTYPHBIM U MOP(OJOTUYECKHUM H3MEHEHHUSIM. OTO MOXET COMPOBOXKIATHCS YTpaToil
YKU3HECIIOCOOHOCTHU M Pa3pyLICHHUSIM KJIETOUYHBIX CTPYKTYP.

Cpeovl evicywiueanus (3aujummusle cpeovl) — Kpuonpomekmopwl. JleHaTypupymoliee
BIMSIHAE 3aMOpPAKMBAaHUS CIEP)KUBACTCS WHAKTUBAIMEl (M3MEHEHHWEM CBOKMCTB) 3allUTHBIX
areHTOB:

- BbICOKOMOJIEKYJISIpHbIX KommnoHeHToB (IIBIT m.m. ot 2600 no 6400 — nexcrtpaH, >KelaTHH,
TIETITOH);
- HU3KOMOJICKYJISIPHBIX M Oy(pepHBIX KOMIOHEHTOB (TII0TaMar, Tpucoydep).
3amuTHas cpela ImpeaoXpaHseT OuorpenapaTsl 0T HeOOpaTHUMBIX M3MEHEHUW B Mpoliecce
3aMOpaKMBaHUS, BBICYIIUBAHUS U MIPH MOCIEAYIOIEM XPAHEHUHU. 3alIUTHBIE CPeJIbl, KaK MPaBUIIO,
COCTOSIT W3 HECKOJIBKHX KOMIIOHEHTOB. Tak, Hans KOHCEPBUPOBAHUS KIETOYHBIX KYIBTYpP
UCTIONB3YIOT KPUO3aIIUTHBIE cBOMcTBa rmuepuHa 1 DMSO, ux mo0aBisifoT K MUTATEILHON Cpesie
B KommeHtpamuu 5-10%. Ilpu Ttemmeparype wmummyc 180-196 °C  xm3mecmocoGHOCT
3aKOHCEPBUPOBAHHON KYKYPY3bl MOKET COXPAHATHCS HEOTPAaHHUEHHO JIOJITO.
Po3nue, yKynopky, ImukemuposKky, YHAKOGKYy 20Mmo060il HpPOOYKUUU TIPOBOIAT B
OTJIENBbHBIX amnmapaTax (MpU MaJOTOHHAKHOM MPOU3BOJCTBE); ATO KOMIIAKTHBIE YCTAHOBKH IS
ammyn, éMKocTel s nHY3Ui; MAIIMHBL T YKIaIKH, YITAaKOBKH.
TexHonornyeckue IMHUMU (KpYITHOMACIITAOHOE MPOMBIIIIIEHHOE ITPOU3BOJICTBO) BKIIIOYAIOT:
e V3-MoeUHBIC MallIUHbI;
® CTepPWIM3AIMOHHBIC CYIIWJIbHBIE TYHEUIHM (C JAMHUHAPHBIMU MOTOKAMH TOPSYETO
BO3/TyXa);

® MAaIIWHBI JJIs1 HATTOJIHEHWS U 3aTIaKH aMITyT,

e MAaIIWHBI HATIOJNHEHHS M 3alaiikl EMKOCTEH Ui pacTBOPOB BHYTPHUBEHHOTO BBEICHHS
(37IEKTPOHHO-TYPOUHHBIN PO3JIHB B COOTBeTCTBUH ¢ GMP);

e  MAaIIWHBI /IS HATIOJHEHUS U 3alaiiku MOPOIITKOOOPa3HBIX MPENnapaTos;

MAaIIUHBI JJI1 HAKOIUJICHHSI M YKYMOPKH (PIIAKOHOB C HABUHYHMBAIOIIUMCS KOJIITAYKOM U
crernuaJbHOM HAacaJKOM;

HATIOJHUTEIJIBHBIC M YKYIIOPOYHBIC MAIIIWHEI JIJISI HHBEKHIA,

MAaIIWHBI 71 HAaHECeHUS Kojla (MapKUPOBKA IIBETHBIM KOJIBIIOM);

MAIIIMHBI 71 KOHTPOJIS HA Te€PMETUYHOCTB;

THUKETUPOBOYHBIC MAIITIHBL

MAIIAHBI 7151 KallCyIuPOBAHUSIIOPOIITKOB;

MaIuHbI 1715 COOPKH, HAIIOJTHEHHUS, 3aTaliKH IINPHUII-TIOOMKOB.
OTnenpHblE YCTAHOBKM M TEXHOJIOTUYECKME JIMHUM BBIMYCKalOT (GUPMBI  AMEpPHUKH,

[seitnapun, ['epmanun, PUHISHANN; YCTAaHOBKH 3THX (HUpM OTBedaroT TpedoBanus GMP.



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTyCTiK KasakcTaH MmeavunHa akagemusicol» AK AO «HOxHo-KasaxcTaHCKass MEAVUMHCKas akaaeMusi»
Kadenpa «Texnonoruu papmMareBTHIECKOTO MPOU3BOJICTBAY 044/48-11
®dapmaneBTHUYSCKAs OMOTESXHOJIOTHS» lerp.m3ldd

CyoOcTparsl 111 KYJbTUBUPOBAHUA 0M000bEKTOB

[uTarensbHble cpeabl U BhIpalliBaHUs 00BEKTOB OMOTEXHOIOTHH, T. €. MPOAYIICHTOB TEX
WIA WHBIX COEIUHEHUH, MOTyT OBITh HEONpPENENEHHOIO0 COCTaBa M BKIOYATh pa3IMyHbIe
OuoreHHsle J100aBKH (pacTHTENbHbBIC, KHBOTHBIC WM MHUKPOOHBIE) — MSCHOH OSKCTPAaKT,
KyKypYy3HYK0 MYKY, MOpCKHE BoAopocaud U T. H. IlpuMmeHsroTcss Takxke cpeabl M3 YHCTBIX
XUMHUYECKMX COEAMHEHUH OIPENEJICHHOIO0 COCTaBa, TaK HAa3blBAEMble  CHHTETUYECKHE.
KOMIOHEHTHBIN cOCTaB cpel ONpenensercss NMUTAaTeNbHbIMU MOTPEOHOCTAMU NpoayleHTa. Bo
MHOTHX TIPOLIECCAX HCIOJIB3YIOT B KadyeCTBE OOBEKTOB OpPraHU3MbI, paHEE Ha3bIBaBIINECS
rerepoTpoamMm, KOTOpble B HACTOsIEe BpeMs MOAPA3ICIAIOTCS HAa: OPraHo aBTOTPOQBI
(YnoTpeOstonIye OpraHnvYecKue BEIIeCTBA KaK MCTOYHMKH JSHEPrHuu), JHTOTETepOTPOdEI
(MCTIOIB3YIOIME OPraHMYECKUE BEIeCTBA KaK MCTOYHMKM YIJIepoJia) U OpraHorerepoTpods (s
KOTOpBIX OPraHMYECKHE BELIECTBA CIY)KAT M MCTOYHUKAMU 3HEPIUU, U UCTOUHMKAMH YIJIEpOJa).
[TutarenbHble  cpenbl NpU3BaHBl  OOECHEYMBaTH  KHU3HECIIOCOOHOCTb, POCT U  Pa3BUTUE
COOTBETCTBYIOILIMX IPOJAYLIEHTOB, a TAaKKE CHHTE3 LEJIEBOr0 IMPOAYKTa C MaKCUMaIbHON
3¢ ¢dexTuBHOCTBIO. TpeOoBaHMs K NUTATENBHBIM CpellaM, HCII0JIb3YeMbIM B OMOTEXHOJOTHH, HUYEM
HE OTJIMYAIOTCAd OT TpeOOBaHW, MpEeNbABISEMBbIM K IUTATEIbHBIM CpeAaM, HNPUMEHSIEMbIM B
MHUKPOOHOJIOTUY /7Sl KYIIbTUBUPOBAHUS TE€X WIM MHBIX MUKPOOPraHU3MOB. [y
NPUTOTOBJICHHUS MUTATEIBHBIX CPell B OMOTEXHOJOTHH HCIOJB3YIOTCS Pa3HOOOpa3HbIe CyOCTpaTHl,
KOTOpPbIE JIOJDKHBI YJIOBIETBOPATH OHpeeNeHHbIM KputepusMm. CyOcTpar HpeiacTaBisieT coOoi
CBIpbE JUISI TIOJYYCHHUS IEJIEBOTO MPOAYKTAa M JOJDKEH OBbITh HeAeHUIUTHBIM, ICIIEBBIM, IIO
BO3MOKHOCTH JIETKO JIOCTYITHBIM.

IV. HiutrocTpaTuBHBIN MaTepHaJI: IPUJIaraeTcs
V. Jluteparypa:

OCHOBHAaf:

209.EropoBa T.A., Kiynosa C.M., Kuyxuna E.A. OcHoBbl OmotexHosoruu. — M.: M3a. meHTp
«Axamemusy, - 2008. — 208 c.

210.EBrymenkoB A.H., ®omuues 10.K. Beenenne B 6uorexnonoruto: Kypce nekunii. — Munck.: BI'Y,
2002. - 105 c.

211.Caswikun 10.0., Opexor C.H., YakaneBa N.W. buorexnonorus: YueOnoe nocodbue. — M.: Usm.
Lentp «Axagemusi». — 2006. — 256 c.

212.0OpexoB C.H. ®apmarneBruyeckast OMOTEXHOJIOTHS. PyKOBOICTBO K MPAKTHYECKUM 3aHATHSIM. —
VYuyebHoe nocobue. — [lox pea. akax. PAMH B.A. BeikoBa, mpo¢. A.B Karinunckoro. — M. :
I'S0TAP-Menua 2009. — 384 c.

213.EnunoB H.I1. Xumuueckast MukpoOuosorus. - YueOHuk. - M.: Beicias mikona. - 1989, 448 ¢

214.BopobreBa JI.W. IIpombinuieHHass MUKpoOHOorus. - YueOHoe mocodue. - M.: M3x-Bo MI'Y. -
1989, 294 c.

215.buorexnonorus. [Ipunnmmner u npumenenune. Ilep. ¢ anrn. / [lox pex. WM. Xurrunca, /1. becra, JIx.
Mxonca. - M.: Mup. - 1988, 480 c.

216.YyemoB B.U., 3aiine A.U., [lle6anoBa C.I'. IIpombInuieHHass TEXHOJOTHs JekapcTB. ToMm 2.
Xapbkos, 2002.

217 .buorexnonorus mukpooHoro cuatesa (Ilox pen. bexepa M.E.) — Pura — 1980.

218.buorexnonorus. (OTB. pegaktop A.A. baeB). - M.: Hayka. - 1984, 310 c.

219.1Tept C. Ix. OCHOBBI KyJIbTUBHPOBAHHUS MUKPOOPTaHU3MOB. M., - 1979 1.

220.IIpompiinennas mukpoduonorus (Iox pen. Eroposa H.C.) — M., 1989 1.

221.1lpoueccel n anmapatsl xumudeckoi Texnosorun  (ITox pen. T1.T. Pomankosa). — JI. — 1981.
JOTIOJIHUTEIbHAA:

97. bepezoB T.T. , KopoBkuna b.®d. — buonoruueckas xumusi (Ilom pen. .M. MBanomoii) — M.,
Menununaa — 1981 r.

98. Hukutud I'.A. — buoxuMuueckre 0OCHOBbI MUKPOOHOJIOTHYECKHUX TTponu3BoACTB — Kues, 1981.

99. bpurron I'. — bBruoxumus npupoaHbeIX murMenToB. M., Mup — 1986 r.
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100.
101.

102.

[Tonora T.B. — Pa3Butue 6norexunonorun B CCCP — M., Hayka - 1988 1.

[Momynsiuonnsie acniektbl Ouorexnosnorun — Ileuypkun H.C., bpunskoB A.B., MapkenkoBa
T.B. — HoBocubupck: - Hayka — 1990 r.

Crneunanbhble xypHaibl: «buorexHonorus», «Papmaunsa Kazaxcranay, «PapmaieBTHYecKuit
OIOJIETCHBY U JP.

VI. KoHTpoJsibHbIE BONPOCHI (00paTHAasi CBA3b):
Pacckaxute MeTo el KOHTPOJIsI OMOMACCHI M KOJIMYECTBA KIETOK MPU KyJIbTHBHPOBAHUY.
[To xakuM MexaHU3MaM UIET TUOeb KIETOK?
Kakue npumensroTes cyocTparsl IUIst KyJIbTUBAPOBAHMS

Jexuusa Ne28-29
I. Tema: Ontumuzanus TEXHOJOTHYECKUX IPOLIECCOB OMOTEXHOJIOIUYECKOTO
IPOM3BOJICTBA 1I€JIEBBIX IPOJYKTOB.
II. Heab: O3HaKOMHUTb CTYIEHTOB C ONTHUMH3ALMEH TEXHOJOTHYECKUX IPOLIECCOB
OMOTEXHOJIOIMYECKOTO IIPOM3BOJICTBA LIE€IEBBIX IPOLYKTOB.
III. Te3uce! JJekuum:
OnTuMu3anus OHOTEXHOJTOTHYECKHUX MPOLECCOB
CoBpeMeHHBIN OMOTEXHOJIOIMUECKUH IpolLecc HeMbIcauM 0e3 mnpuMeHeHuss OBM s
yIpaBJIEHUS MPOLECCOM (pepMEHTALMHU, @ UMEHHO JISL:
e [lopnep:xkanus onTuMaabHOTrO 3HadeHus pH cpenpi;
[Tognepxanust ONTUMAIBHON TEMIIEPATYPHI CPENIBL;
ABTOMaTHYECKOI0 IEHOTAIICHNS;
PerynupoBanust 4acTOTHI BpallleHUsI MEIIAJIKU;
KonTposst kagecTBa pactBopumoro Oy;
Kontpons 3a ynanenunem CO2 u3 pepmenTepa;
[Moanepsxanus 3alaHHON CKOPOCTH TOAa4YM cyOCcTpaTa U Jp.
OBM wucnosns3yoT Ui ydeTa MaciiTaOHOro >¢dexta Npu OLeHKe (pepMEeHTAlMOHHBIX
apaMeTpoB U MOJJEPKAaHUS UX B ONTHUMAJIBLHOM PEXHUME, a TAaKKe Ul MPOBEJIEHUS aHallu3a Mpu
YCTQHOBJICHUM BIUSHHUS OTIENbHBIX IIapaMETPOB HA METa0O0JIMUYECKOe MOBEAEHUE KYJIbTYD
MukpoopranusmoB. [Ipouecc ontumuzanuu TpeOyeT sapbupyemozo napamempa, KOTOPHIA HaIo
ONTUMHU3UPOBAThYI00HBIMU TApaMEeTpaMHt Il BapUaluil caykar (Ha BIOOp):
- oOuras npoayKuus npu GpepMeHTalMK B IEPUOINUYECKUX YCIOBHSIX;
- o0pazoBaHue MPOAyKTa/PpepMeHTep - yac;
- KOHUEHTpalus IPOAYKTa B BEIXOASIIEM OTOKE (pepMeHTaIUsl B HEIPEPHIBHOM PEKUME);
- CTOMMOCTb TOHHBI IIPOJYKTA, BEIXOASAIIETO U3 (hepMeHTepa;
- CTOMMOCTH TOHHBI SKCTParupyeMoro npoaykra.

KoMmnbroTepHBbIil KOHTPOJIb OUY€Hb Ba)KEH JUJIS 103UPYEMOTro 100aBJIECHHUS CHIPbSl U 00IIEro
noTpedsieHus: SHEPruu. ITO OCOOEHHO BaXXHO I (hepMEeHTalMid, B KOTOPBIX CyOCTpaT U ChIphE
COCTaBJIAIOT TJIABHYIO CTOUMOCTb.

[IpenmyIiecTBO KOMIBIOTEPHOIO KOHTPOJIE — 3TO Takke ObicTpoe U 3(PPexkTHBHOE
yIpaBJIeHUE MapaMeTpaMu Ipolecca, XpaHEHUEe W BOCHPOM3BEICHUE HYXKHBIX JIaHHBIX, OoJblIas
THOKOCTh pabOTHl 3aBO/JA B COOTBETCTBUM CO CHOPOCOM Ha MPOAYKIMIO, HamOoJee HaIeKHBIHN
KOHTPOJIb 3arpsI3HEHHOCTH M 0€3011aCHOCTH Ha IPOU3BOJICTBE.

MogenupoBaHue sBIS€TCS OJHUM M3 HauOoJjiee 3HAUMMBIX HalpaBlIeHUH Ipu pa3paboTke
OMOTEXHOJOTMYECKUX TPOLIECCOB, TAK KaK C IMOMOIIbIO0 MOJEIUPOBAHUS, HKCICPUMEHTAIBHOTO U
MaTeMaTHYeCKOro, HUCCIEAYITCS U pa3pabaThIBalOTCS HOBBIE MPOLECCHI, COBEPILIEHCTBYIOTCS
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anmaparbl U TEXHOJIOTHYECKUE CXeMbl IPOU3BOJCTB. [IpH sKcrepuMeHTaIbHOM MOAEIMPOBAHUHU B
na60paTopHHx U IPOMBIIUJICHHBIX YCIOBUAX MNPUMCHAIKOTCA, KAaK IpaBUJIO, MOICIA 00BEKTOB U
IPOLIECCOB, OTIMYAKOIIMECs MaciuTabaMu. OKCIIEPUMEHTAIbHOE MOJAEIMPOBAHUE I103BOJIAET
HCCIICAOBATh U ONTUMHU3UPOBATE MPOHCCCHI, CYITHOCTh KOTOPLIX MaJI0 M3y4YCHA. ﬂaHHBIf/'I IIoaxo1
YacTO CIIY)KUT €IUHCTBEHHBIM CPEICTBOM MAJISl MCCIENOBAaHUS OMOTEXHOJIOTMYECKOIO Ipolecca.
[TepBBIM 3TANOM SKCIEPUMEHTATHLHOTO MOJICITHPOBAHMSI CIIYKHT JIA0OPATOPHBIA YPOBEHb, B XOJI€
KOTOPOI'O MpH CPaBHUTENBHO HEOOJBILUX 3aTpaTax MPOBOAUTCS U3Y4YEHHE HOBBIX MPOIYLEHTOB U
pa3paboTka HOBBIX TIpoueccoB. Jlajiee mONyYEeHHBIE peE3yiabTaThl IEPEHOCIT B OIBITHHIC,
HOJYIPOMBIIIJICHHBIE U MPOMBIINUICHHbIE MacluTaObl. Ha ONBITHBIX yCTaHOBKAaxX OTpaOaThIBAIOTCS
BCE TEXHOJIOTMYECKME JeTanu Oyaymero Impouecca, oOydaercss IEpCOHal, CO3/HacTcs
o0OpyJOBaHUE, YTOYHSIOTCS  TEXHUKO-DKOHOMHUYECKHME  IIOKa3aTeNd. 3aTeM  MPOBOAATCS
prr[HOMaCIJ_ITa6HbIe A0POroCTOAIMUC IMTPOMBIIIJICHHBIC SKCTICPUMCHTBI U UCTIBITAHU.

OKcIepUMEHTAIbHOE MOJETUPOBAaHUE UMEET PsAJl OCOOCHHOCTEH: TPYAOEMKOCTb, CI0KHOCTh
peanu3anuy HOBOM Mojenu npouecca. Haubosee TpyaHbl Ipu 3TOM BONPOCHI MaclITAOMPOBAHUS
TEXHOJIOTUM U 00opyaoBaHus. Pa3BuTHe OHOJOrMYECKMX areHTOB CBSI3aHO HE TOJNBKO C
MIOBEJICHUEM JKHIKOCTH M PEarceHTOB B (pepMeHTepe, HO U C MX COOCTBEHHBIM METa0OIM3MOM.
[TosToMy MmacmTabupoBaHue B OHMOJIOTHM TpeOyeT CHELUANbHBIX pEIIeHUH, MNP 3TOM J0
HACTOSIIET0 BPEMEHH HET €JMHOTO IOIX0/1a K PEIICHHUIO TaHHOH 3a/1auH.

JUis  onTUMM3alMM M yIOpaBiE€HUSA OHMOTEXHOJIOIMYECKHMMM IpoIeccaMH, IOMHUMO
SKCIICPUMCHTAJIBHOTO, HCO6XOIH/IMO TAaKXKE MNPHUBJICYCHHUEC MATCMATHYCCKOTIO MOACIUPOBAHMA. Ot
JBa IOJXOJa, JOMOJHAA JAPYr Apyra, HO3BOJAIOT Oojee >PQPEKTUBHO pelaTh MOCTABICHHBIE
3a1aud. DKCHEPUMEHTAIbHOE MOACITUPOBAHUE YaCTO IMPEAIICCTBYET MAaTeMaTHUYECKOMY, SBIISISCH
JUIS. HEro MCTOYHUKOM HMH(popMaiuu. MareMaTHuecKue MOAEIN — yI0OHOe CpelCTBO 00001IeHNs
OKCIIEPUMEHTAIBHBIX JaHHBIX. Hannmuue MaTemMaTndeckux Mojelneil mo3BossieT 6oee 000CHOBAaHHO
HOJIXO/ANUTh K IJIAHUPOBAHUIO SKCIIEPUMEHTOB U 00pabaThiBaTh AaHHBIE, CYIIECTBEHHO COKpAllaTh
00BeEM OKCIICPUMCHTAJIBHBIX pa60T. I[J'IH MOACIIUPOBAHUA MW pacyeTa OMOTEXHOJIOTHYECKUX
IPOLIECCOB B CHUIY HMX CIIO)KHOCTU HPUMEHSIIOT CHUCTEMHBIH MoaxoA. MaremaTtuyeckass MOJAENb
CJIO)KHOM OMOCHCTEMBI JIOJDKHA BKIFOYATh ONMCAHWE PA3IMYHBIX MO CBOEH MpHpo/ie 0OBEKTOB U
apneHuid. [losToMmy, aHanmu3upys OHOJOTMUYECKYIO CHCTEMBl B I€JIO0M, HPUMEHSIOT METOJ
JICKOMITO3UIIMN, PACWiICHSS HWCXOMHYI0 CHCTEMY Ha psJ  TOJACHCTEM: CTPOSTCS MOJENN
MaccooOMeHa, KMHETUKH pocTa OHmooObekTa M OuMoXUMHMUYEecKHX mpoleccoB. K HacTosimemy
BpEMEHM pa3pabOTaHO MHOIo Mojenel MaccooOMeHa, KMHETUKM NOoTpedieHus cyoOcrpara u
o0pa3oBaHus pa3IWYHbIX NpoaykToB. Hambonee crnoxHast 3ajaya — MOJEIMPOBAHNUE COOCTBEHHO
OHMOJIOTHYECKUX O6T)CKTOB, TaK KaK OHH 3HAYUTCJIBbHO CJIOKHCEC XHUMHNYCCKHX, (1)I/I3I/I‘~I€CKI/IX n
TeXHUYEeCKUX. OOBEKTHl OMOTEXHOJOIMHM CIOCOOHBI K CaMOpEryJIUPOBaHHMIO, MX CI0XXHOCTb
ycyryomsieTcs HeoqHOpOAHOCTHIO. [Tpornecchl, mpoTekaromue B OHOPEaKTope, 3aBUCST HE TOJIBKO OT
CJIOKHBIX BHYTPUKJIETOUHBIX (DAKTOPOB, HO U OT YCIIOBHI BHEIIHEH Cpejbl; B CBOIO OYEpE.b,
BHCIIHUEC IMPOLICCCHI B OHOJIOTHH CBA3aHEI C BHYTPCHHUMH, ITOITOMY HUX PA3ACINUTL HCJIb34. KpOMe
3TOTr0, Ha JAHHOM JTalle YPOBHS pPa3BUTHS MaTeMaTHYECKOW OMOJIOTMU OTCYTCTBYET TEOpHs,
a/leKBaTHasl CYIIHOCTH OWOJOrMYecKnx mporeccoB. [loka He co3maH MaTeMaTHYECKHH ammapar,
CHOCOOHBI OMHMCaTh MPHUPOLY OMONOTMYECKUX MPEBpAILCHHH BO BCEM MHOI000pa3vH, TO €CTb
HEOOXOAMMO  pa3BUTHE W  COBEPUIICHCTBOBAHME  CaMOTO ~ MAaTEMaTHYECKOro  ammapara.
MareMaTHuecKkoe ONHuCaHhe OHOJOrMYECKHMX OOBEKTOB JIOMOJHUTENIBHO OCIOXKHIETCS UX
HEJI0CTaTOYHOHN M3y4eHHOCThI0. [I03TOMyY Ha TaHHOM 3Tare BO3MOXKHO JJOCTATOYHO YIPOUIEHHOE U
npuOIMKEHHOE MaTeMaTHYecKoe OIMCaHue OWOJIOTHYECKUX OOBEKTOB, H3TO  HANpaBJICHUE
HYXX/TaeTCsl B CyIIECTBEHHOM COBEPIIIEHCTBOBAHUH.

OnTtumuzanusi OMOTEXHOJOIMYECKUX MPOILECCOB OCYIIECTBISAETCS Ha OCHOBE COYETAHUS
9KCHEPUMEHTAIBHOI0 U MAaTEMAaTUYECKOTO MOJECINPOBAHUS U IPUMEHEHHS COBPEMEHHBIX METO/I0B
OIITUMH3 ALl (I[I/IHaMI/I‘IGCKOFO n HEJIMHEHHOTO nporpaMmmupoOBaHus, BapHaliuOHHOT'O
ucuncienus). OnHAaKo B HacTosIIee BpeMs Ul OLEHKH ONTUMAJIBbHOCTH OMOTEXHOJIOTMYECKHX
MPOIIECCOB TPYAHO Aake moao0parh Kputepuu. [Ipu ontuMuzanuu B OMOTEXHOIOTHH HEOOXOAMMO
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YUUTHIBaTh OTrPAaHUYCHHS, CBA3AHHBIE C OSKOHOMHYECKMMHM W KOHCTPYKTUBHBIMHU YCJIOBHIMH,
BO3MOXXHOCTSIMM  KOHTPOJIbHO-U3MEPUTEIBHOM  ammaparypsl U CPEACTB  YIIPaBIICHHUA,
9KOJIOTHYECKUMU TpeOOBaHUSAMHU M 1p. MozenupoBaHue U ONTUMHU3ALNSA OMOTEXHOJOTHYECKHX
NPOIIECCOB — 3a/laya CIIOKHAs M BO MHOTOM elle He pemieHHas. OJHaKO MMEHHO pa3paboTka
aJIeKBaTHBIX MOJENIeN Pa3IMYHBIX OMOTEXHOJIOTMYECKUX IPOLIECCOB U HAa MX OCHOBE CO3/aHue
COBEpPILEHHBIX METOJIOB ONITUMHU3AIMH M YIIPABICHHUS — BaKHEHIIee HapaBiIeHue OMOTEXHOJIOTHH,
0e3 KOTOPOro HEBO3MOXKEH MPOrpecc.

CambIM TJIaBHBIM HaNpaBJICHHEM OMOTEXHOJIOTHH SIBIISETCS BCEMEpHask MHTEHCU(UKAIUSL
MPOU3BOJCTBEHHBIX MPOLIECCOB, YTO JOCTUTAETCS, C OJHOM CTOPOHBI, BHEAPEHHEM HOBBIX
BBICOKOTIPOJYKTUBHBIX ~ OMOJOTMYECKMX OOBEKTOB (MPOOYLEHTOB), a TaKkKe MIUPOKUM
npuMeHeHHeM  A3(PQGEKTUBHBIX  TEXHOJOTMYECKHUX IPUEMOB (TEXHOJIOTMUYECKHUX  PEKHMOB).
VYkazaHHas 1elb JOCTUraeTcs MoAOOpOM IMOAXOSIIErO ChIphbs (cyOcTpara Juis BBIPAIIMBAHUSA
MPOIYLEHTa), pa3pabOTKON HamTydlllel KOHCTPYKIMU Ouopeaktopa (pepmeHTopa), oNnTUMHU3ALIUEH
YCIIOBHI KYJIBTHBHPOBAHUS MPOAYIEHTa, oOecreyeHneM 3((EKTUBHOTO KOHTPOJIA 32 CaMUM
TEXHOJIOTUYECKUM MPOIIECCOM, a TAK)K€ YCOBEPIICHCTBOBAHHWEM CIIOCOOOB BBIIEICHHS U OUHCTKU
1L[EJIEBOTO IPOAYKTA.

Jns  oOcinykuBaHUsS ~ YCTAHOBOK  IJIyOMHHOTO  KYJIbTHUPUBUPOBAHUSA  IPUMEHSIOT
ABMOMAMUZUPOBAHHYTIO0 MOOYIbHYIO CUCHEM), BKIIOYAIOIIYIO:

- OYMCTKAa W CTepWIM3alMsg BO3JyXa U Mapa C MCIOIb30BAaHHUEM METAFIOKEPAMUUYECKUX U

TUTAHOBBIX (PUIBTPYIOLIUX SJIEMEHTOB;

- MOAYIM  TEXHOJIOTMYECKOU 0OBSI3KH, coJeprKalme aBTOHOMHYIO CUCTEMY
TEPMOCTATHUPOBAHUS, 3alIOPHYIO U PETYIHPYIOIIYI0 apMaTypy, UHIUBUIYyaJIbHbIE BXOJHbBIE
(GUIBTPBI, AIEKTPOITHEBMOOOPA30BATENH U IPYTUE PETYIHPYIOIINE YCTPOHCTBA;

- 0JIOK aBTOMAaTHYECKOI'0 KOHTPOJIS U YIpaBJICHUs, COEpKaIlMii MPOrpaMMHOE YCTPOHUCTBO,
npeoOpa3oBaTeiy CHUTHAIOB OT HW3MEPUTENBHBIX 3JIEKTPOJOB, Ta30aHAIN3ATOPbl IS
u3mepenus O, CO, eH, remneparypst pCO, pO;

- cucreMsbl HU(POBON U AUArPaMMHOM MHIMKALIUN TEKYIIUX I1apaMeTPOB KyJIbTUBUPOBAHMUS.

VYcraHoBKa TIIyOMHHOTO KYJIbTUBHPOBAHUS CHAOXEHBI OJIOKaMHU JMCTAHIIMOHHOTO M3MEPEHUS
JaBJIeHUs] B OMOpeakTope M ero pyoaiike, OJIOKaMU JUCTAHIMOHHOTO KOHTPOJISI HHTEHCUBHOCTU
a’paliy BO3JYyXOM WJIM ra3oBOil cMechblo (KHCIOpOAa M a30Ta, KUCIOpOoAa U YIJIEKUCIOro rasa,
BO3/yXa M YIJIEKHUCIOBO Ta3a, a30Ta U YTIIEKUCIIOro rasa).

brok aBromMaTnyeckoro ymnpaBieHUS [O3BOJISIET KOHTPOJMPOBAaTH M IOJJIEPKUBATh Ha
3aJJaHHOM YpPOBHE IPOrPaMMHYIO CTEpHIIM3alMI0 OMOpeakTopa U apMarypbl, CKOPOCTb BPALICHUS
MEIIAIKUHM JAUCTAaHIMOHHBIM KOHTPOJb OTKPBITHUS WM 3aKpbITHS BEHTWIEH M PEryIHPYIOLINX
KJIAIaHoB.

Pan ctpaH crenuanu3upyeTrcss Ha BBIIYCKE LIMPOKOrO acCOPTUMEHTAa OO0OpYIOBaHHS s
KYJIbTUBUPOBaHUS pa3inuuHoro HazHaueHus (¢pupma NBS — CILIA; [Tonmudepm, 6uorex — lIBernus;
Mapy6umm — Anonust; LH — ®epmenreiiinn — Benukoopurtanus; bpayn — 'epmanns; BUOP-0,1,
BUOP-0,2 — Poccust, HHCTUTYT OMOJIOTHYECKOTO MMPHOOPETEHHUS C ONBITOM 3aB0JI0B AH PO).
Baxwneiimass axktuBHas cTaaus (OPMHUPOBAHUS OHOTEXHOJOTHMUECKOW CHUCTEMBI — OTpaboTKa
peXKUMa KyJIbTUBUPOBAHMS KJIETOK-TIPOAYLIEHTOB. DTOT CIOKHEHIINI TEXHOJIOIMYECKHH MpPOLECC
JOJDKEH  o0ecrneyrBaTh BCIO  COBOKYIHOCTh MOTPEOHOCTH  KJIETKH, OOYCIIOBJICHHBIX €€
¢usnonoruei. IMeHHO Ha 3TOM CTagUM MPEACTABISAETCS BO3MOXHBIM PEAIH30BATh M€HETUYECKH
IpeONpeeieHHbI  MoTeHnnan kieTku. K  yxe paccMOTpeHHOMY BBIIIE KOMIUIEKCY —
«KIJIeTKa+tTUTaTeIbHas cpela» - B Ipoliecce KyJIbTUBHUPOBAHUS J0OaBIseTCs HEOOXOAMMOCTh
JOCTHKCHHUS  ONArONMpHSTHBIX ~ YCIOBUHM  [UIsl  JKM3HEAEATEIbHOCTU  KIJIETOK-TIPOAYLEHTOB.
WnxenepHoe oOecrieyeHre ONTUMAJIBHOTO IIpoliecca KyJIbTUBHPOBAHUS MPENCTaBIseT €000
BECbMa CJIOKHYIO MHOTO(GAKTOPHYIO 3amady, HamOosiee d(DPEeKTUBHOE peuieHue KOTOPOM
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JIOCTUTAaeTCsl B HACTOSIIIEE BpeMs C IOMOIIbIO aBTOMATHYECKOTO YIPABICHHUS IPOILIECCOM C
ucnojb3oBanneM OBM Ha ocHOBE MareMaTHYECKHX MOJIENEH, C JOCTaTOYHOW JUIsi MPAKTUKHU
TOYHOCTBHIO OMUCHIBAIOIIUX KU3HEACATEILHOCT MOMYJANNN KIETOK-TIPOTYIIEHTOB.

IV. MiutrocTpaTuBHBIN MaTepHaJl. IPUIIAraeTCs

V. Jluteparypa:

OCHOBHasI:

222 .Eroposa T.A., KinynoBa C.M., XKuyxuna E.A. OcHoBbl Ouorexnomoruu. — M.: U3n. meHTp
«Axagemus», - 2008. — 208 c.

223.EsrymenkoB A.H., ®omuues 10.K. Beenenne B 6uorexnonoruto: Kypce nekuuii. — Munck.: BI'Y,
2002. - 105 c.

224.Caszpikun 10.0., OpexoB C.H., YakaneBa N.W. buorexnonorus: YueObnoe nocodbme. — M.: U3m.
Llentp «Axkanemus». — 2006. — 256 c.

225.0pexoB C.H. ®apmarneBTuyeckast 0MOTEXHOJIOTHS. PyKOBOJCTBO K MPAKTHUECKUM 3aHATHUSAM. —
Yuyeonoe mocobue. — I[lox pen. akan. PAMH B.A. breikosa, npod. A.B Karnunckoro. — M. :
I'D0TAP-Menua 2009. — 384 c.

226.EnmunoB H.I1. XuMuueckas MukpooOuosorus. - Y4ueOHuk. - M.: Beicmas mkoua. - 1989, 448 ¢

227.Bopo6reBa JI.U. IIpombinuieHHass MUKpoOHuosorus. - Yuebnoe mocodbue. - M.: M3n-Bo MI'Y. -
1989, 294 c.

228.buorexnonorus. [lpunnmmne: u npumenenue. Ilep. ¢ anrn. / [lox pea. Y. Xurrunca, 1. becra, JIx.
Jxonca. - M.: Mup. - 1988, 480 c.

229.YyemoB B.U., 3aiineB A.U., [lle6anoBa C.I'. IIpomblnuieHHas TEXHOJOTHS JeKapcTB. Tom 2.
Xapbkos, 2002.

230.buorexnonorus mukpobHoro cunresa (Ilox pen. bexepa M.E.) — Pura — 1980.

231.buorexnonorus. (OTB. penakrop A.A. baes). - M.: Hayka. - 1984, 310 c.

232.I1ept C. [Ix. OCHOBBI KyJIbTUBHPOBAHUS MUKPOOPTaHU3MOB. M., - 1979 1.

233.ITpomsiniennas mukpobuonorus (ITox pen. Eroposa H.C.) — M., 1989 r.

234.I1poneccel m anmmapaTsl xumudeckoit rexnonorun  (Ilox pen. I1.I. Pomankosa). — JI. — 1981.
JAOTOJHUTEIbHAA:

103. bepezos T.T. , Kopokuna b.®. — buonornueckass xumust (Ilox pen. U.M. HMBanoBoii) — M.,
Menumunaa — 1981 r.

104. Huxwutusa I'.A. — BuoxuMu4deckue OCHOBBI MUKPOOHOJIOTHYECKUX Mpon3BoAcTB — Kues, 1981.

105. bputron I'. — buoxumus npupoaHsIx nurMeHTos. M., Mup — 1986 r.

106. ITomosa T.B. — Pa3zButne 6norexuonorun B CCCP — M., Hayka - 1988 r.

107. Tomynsaumonnsle acnekTsl OuorexHonorun — [leuypkun H.C., BpunbkoB A.B., MapkeHnkoBa
T.B. — HoBocubupck: - Hayka — 1990 1.

108. Cneumanbhbie xypHanbl: «buotexnonorus», «@apmanus Kazaxcrana», «PapmaneBTHUECKUI
OIOJUTETCHBY U JP.

VI. KonTpoJibHble Bonpockl (00paTHasi CBS3b):
KakoBbl onTuMU3aiy 6MOTEXHOIOTMUECKUX POLIecCOB?
Kakwue cucrteMbl MPUMEHSIFOTCS 1715 TTyOMHHOTO KYJIbTUBUPOBAHUSA?
Yo Takoe IKCIEPUMEHTAIBLHOE U MAaTEMATUYECKOE MOAECIMPOBAaHNE?

Jexnusa Ne 30

I. Tema: CornmanbHO- SKOHOMHUYECKHAE ACTIEKTHl JAILHEHUINIEr0 pa3BUTHS OMOTEXHOJIOTHH.

II. Hesanb: O3HaKOMUTDH CTYAEHTOB CCOLIMATILHO- YKOHOMUYECKMMH acleKTaMu JTallbHENIIEro
paSBI/ITI/ISI 6I/IOT6XHOJIOFI/II/I.

III. Te3ucol JeKuM:
BUOTEXHOJOI'UA - HEPCIIEKTUBBI PA3BBUTUA
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CoBpeMeHHOMY OOIIECTBY YK€ TPYJHO IPEICTAaBUTh CBOE CYLIECTBOBAHHE 0€3 MIUPOKOTO
UCIOJIb30BaHUSl MPOJIYKTOB, MOJYYEHHBIX C IOMOILBIO MHUKPOOPraHM3MOB. B mocneaHue rousl
HOSIBUJICSI HOBBI TEPMHUH — «OMOTEXHOJIOTHS», KOTOPBIM ONPEAEISIOT TEXHOJOIMIO IOJIY4YEeHUs
pa3sHOOOpa3HbIX, HEOOXOAMMBIX 4YEJIOBEKY IPOJYKTOB U3 JKUBBIX KIETOK — pa3jIM4YHOIo
npoucxoxzaeHus. buorexHonorus Oazupyercs Ha yclexax MHUKpPOOHOJOrMH, OMOXMMHH,
MOJICKYJISIPHOM OMOJIOTHU U TEeHETUKH.

Menee mnosyBeka Ha3aJ HE ObUIM M3BECTHBI JlaXe NPUHLUINAIbHBIE MOAXOIbl K

MPOMBIIIJICHHOMY TOJXY4YE€HHIO aHTUOMOTHKOB, (EPMEHTOB, aMHUHOKHCIOT W MHOTHX JIPYTHUX
XO3SMCTBEHHO  LIEHHBIX  IIPENaparoB,  SBIAIOIIMXCS  MPOAYKTAMH  KU3HEAESITEIbHOCTU
MHUKPOOPIaHU3MOB, KOTOPbIE HbIHE MPOYHO BOILIM B IIPOU3BOJICTBEHHYIO IIPAKTUKY. 3a [IOCIEAHNE
rojibl BO3HUK psiJl COBEPIICHHO HOBBIX MPOM3BOJCTB, OCHOBAHHBIX Ha NMPUMEHEHUHU DPa3IMYHbIX
MUIIETUAIBHBIX I'pUOOB, Aposkxkel, Oakrepuil. CerogHss Mbl MOXEM T'OBOPUTHb O IIMPOKOM Kpyre
MHUKPOOPIaHU3MOB DPA3JIMYHbIX TAKCOHOMHUYECKUX TIpYII, KOTOPbIE MOTYT MCIIOJIb30BaThCs B
MUKpPOOHOJIOTUYECKON MPOMBIIIIIEHHOCTH KaK HPOAYLEHTbl OMOJIOTMYECKH aKTHUBHBIX U APYTUX
BEIIECTB, HEOOXOAMMBIX /ISl HYK]] HAPOJHOTO XO3HCTBA.
CeroniHsl y’Ke ONPENENINIOCh OCHOBHBIE HAIIPABJIEHUSI TEXHUYECKOTO MpoIiecca B OMOTEXHOJIOTHH.
OT0 B MEpBYK OdYepelb: IMepexoa OT MEPUOJUYECKUX MPOIECCOB K HENPEpPHIBHBIM, OT
IIOBEPXHOCTHOTO KYJIbTUBUPOBAHUS K INIYOMHHOMY, OT OTKPBITBIX NMPOU3BOJICTB K aCENTHYECKUM,
OT IIPOU3BOJICTB, 3arPSI3HSIIOIIUX CPEly PA3IMYHBIMU BEIOpOCaMHU, K 0€30TXOHOM TexHonoruu. Kak
U B JpYyruX OTpacisx, K 4YHMCIy BaXHEHIIMX HaNpaBICHUH TEXHUUYECKOro Iporpecca B
OMOTEXHOJIOTMM OTHOCATCS MEXaHHM3allls M aBTOMAaTH3allus MPOU3BOJACTBA. BaHBIM KpuTepuem
TEXHUYECKOTO MpOrpecca CTAHOBUTCSA IMEPEXO0J OT MPOU3BOJICTBA TEXHUYECKMX IIPENapaTroB K
MOJIYYEHUIO XMMHUYECKH YUCTHIX MPOYKTOB, INTyOHHA nepepadboTKku OMoMacchl, META00IUTOB.

CoBepllIEHHO HOBBIE MYTH B Pa3BUTUM OHOTEXHOJIOTMM CBS3aHbl C OCYIIECTBICHUEM
OMOXMMHYECKUX IIPOIECCOB B pEakTopax € HMMMOOWIM30BAaHHBIMU Ha Pa3IUYHBIX HOCHUTEISAX
dbepMeHTaMu WM KJIETKAaMH MHUKPOOPTraHM3MOB. OTO OTKPBIBAET IYTH PA3BUTHUS HEMPEPHIBHBIX
IpPOIIECCOB, MO3BOJSAET HCHOIB30BaTh JOPOrocrosiimue (EepMEeHTbl WIM  MHUKPOOPTraHU3MBbI
MHOTOKpPAaTHO U B TE€YEHHE JUIMTEIBHOTO BPEMEHM IPU BBICOKOHM yIENbHON NPOU3BOAUTEIBHOCTH
obopynoBanusi. MMMoOunIM30BaHHBIE (DEPMEHTHI YK€ HAXOAAT NPUMEHEHUM NpU IOJyYEeHUU
GpykTO3bl U3 Kpaxmaja. B Oumkaiiimee BpeMsi MOXXKHO OXHJAaTh, 4TO OyAyT pealn30BaHbI B
MPOU3BOJICTBE METO/IbI OUUCTKH CTOYHBIX BOJ, OJYyYEHHUE IIFOKO3bI U PSAa APYTUX X035 HCTBEHHO
LEHHBIX MPOAYKTOB C TOMOIIBI0 «<MMMOOMIN30BAHHBIX CUCTEM.

KauecTBeHHO HOBBIM HalpaBJI€HHEM B OUOTEXHOJOTHHU CTald Pa3padOTKH IO TEeHHOU
WMHXXEHEpUU JI TOJTY4YeHHs] HOBBIX IITAMMOB MHUKPOOPTraHU3MOB-NPOJYLIEHTOB aMHUHOKHCIOT, a
TaK)K€ TOPMOHAJIBHBIX U MHBIX BEIIECTB, KOTOPHIE HOPMAJIbHO CUHTE3UPYETCSl TOJIBKO B OPraHU3Me
4eJI0BEKa M MPOMBILIJIEHHOE IPOU3BOACTBO KOTOPBIX Ul MEAMIMHCKHX LEJed BCTpEYaeT
U3BECTHBIE TPYAHOCTU. DTOT CHOCOO IMO3BOJIMJ BIEPBbIE OCYIIECTBUTH MHUKPOOMOIOTHUECKUH
CHUHTE3 MHCYJIUHA, HHTep(EepoHa, POCTOBBIX TOPMOHOB M psAja APYrux mpenaparo. [Ipumenenue
CUHTETHUYECKOH HH)KEHEPHUH, IpPEACTaBISAIomEel co0oli cBOeoOpa3HbI HMCKYCCTBEHHBIN CIOco0
nepeHoca reHeTHYecKoro MaTeprasia OJHUX OPraHU3MOB, B TOM UHMCIIE M OT BBICIIUX, K IPYTHM, B
YACTHOCTH, K OJJHOKJIETOYHBIM OpPIaHU3Ma, CYJUT HIMPOKHE BO3MOXKHOCTH JajdbHEHUIIEro pa3BUTUS
OMOTEXHOJIOTMH, BKJIIOYAs CO3JaHUE IPUHIUITHATBHO HOBBIX OMOTEXHOJIOTUYECKUX ITPOU3BOICTB.

B ducie Takux MeTONOB OMOTEXHOJIOTHH CIEAYeT Ha3BaTh KYyJIbTHMBHPOBAHUE KIETOK M
TKAHEW BBICUIMX ACTEHUH B LIENAX IMOJYUYEHHUS PEIKMX M JOPOrOCTOSIIUX IPOAYKTOB, HAIIpUMEp
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6I/IOJIOFI/I‘-IGCKI/I AKTUBHBIX BCIICCTB, l[O6HBa€MBIX nu3 3K30THUYCCKUX paCTCHHﬁ, HEC

IPOM3PACTAIOIINX B HAIlIeH CTpaHe WK PEIKO BCTPEYAIOLUXCS B IPUPOJE.

OOHOBUTCA M PACHIMPUTCS ACCOPTUMEHT MHUKPOOMOJIOTMYECKMX YHOOpeHMH M CPEeICTB
3alMThl pacTeHuil. byayT pa3pa®oTanbl M BHEIpEHbI HOBbIC, OoJiee YAOOHbIC B IPUMEHEHUU U
6ostee 2 heKTUBHBIC pelienTypHbIC POPMBI OHOIIpEnapaToB.

B oGmacti mpon3BoacTBa MUKPOOHOIOTHYECKOTO O€JIKa OCHOBHBIM HAIPABICHUEM MOXKET
CTaTh TMOJIyYCHHE NHIIEBBIX OEJIKOBBIX MPOIYKTOB. DTO MOTPEOYET OIBITHO-TPOMBIIIICHHON
0TpabOTKH METO/I0B OUYUCTKH MUKPOOHOM OMOMacchl U OEKOBBIX IPEMapaToB, a TAKXKE MUIIEBBIX
OPOAYKTOB M3 HUX. JlanpHelliee pa3BUTHE MOIYYUT SH3MMATHUYECKHE MPOU3BOACTBA (PYKTO3HI,
rajjakTo3bl, IIIF0K030-()PYKTO3HBIX CHPOIIOB U3 KpaxMaJlCOAEPKaIIUX M LEJUII0JI030CoAepKalUuX
IPOAYKTOB, OTXOZI0B MOJIOYHOI'O IIPOU3BO/ICTBA.

Crenyer oxuJaTh 3HAUUTEIBHOTO BO3PACTaHMs POJIM MPOMBIIUIEHHOW MUKPOOMOJIOIMH M
SH3UMOJIOTMM B Pa3BUTUU IPOM3BOJCTBA IJIACTMACC, CMOJI U IPYTUX MPOIYKTOB Ha MOJIMMEPHOMH
OCHOBE. JTO HaNpaBJICHUE MTOTPEOYET HOBBIX HAYYHBIX MTOJX00B U MHKXCHEPHBIX PEUICHUN.

JlanpHeWmuii mporpecc OMOTEXHOJOTHH MPHUBEACT K CO3JAHHI0O MUKPOOHOJIOTHYECKOTO U
HH3UMATHYECKOI'0 TPOU3BOACTBA KaK COBEPLUIEHHO  HOBBIX MPOAYKTOB, TaK U BEIIECTB,
IIPOM3BOIMMBIX HBIHE PHEPreTHYECKH MEHEE BBITOAHBIMH CIIOCOOaMHu. B umcie Takux BemiecTs
MOYKHO Ha3BaTb Pa3M4YHbIC YIJIEBOAOPOABI CIOXXHOTO CTPOEHHUS, HIMPOKHIA HAOOp OpraHMYECcKHX
KUCJIOT U JAPYTUX XO03HCTBEHHO LIEHHBIX BELIECTB.

MmHorooGemaronie HNepCHeKTUBbl  OTKPBIBAIOTCS IPU  OpraHu3alMd  IPOU3BOJCTBA
aneHosuHTpudochata (ATD) — yHHBEpCATBHOTO aKKyMIISITOPbI SHEPrUHM B >KHMBBIX OpraHU3Max.
Opranu3anys HIMPOKOTO MPOMBIIUIEHHOTO MPOU3BOJICTBA 3TOTO BELIECTBA OYyAET COCOOCTBOBAThH
CO3/IaHUIO peaJIbHBIX YCIOBUM CO3/1aHUs OMOXMMHUYECKUX IPOU3BOCTB, OCHOBAHHBIX Ha MpOIeccax
HH3UMATHYECKOI0 CUHTE3a B OECKIIETOUHBIX CUCTEMAX.

B kauecTBE HMCTOUYHHMKOB ChIpbS Jii OHOTEXHOJIOTMHM Bce OoJblliee 3HAYeHHE OyAyT
nproOpeTaTh BOCIPOU3BOAMMBIE PECYPCHl HENHIIEBBIX PACTHTETEIFHBIX MaTEepPHaliOB, OTXO/OB
CEeNIbCKOro Xo3aicTBa. Hapsay ¢ HMHIYCTpUANbHBIM CBIPbEM, HEOOXOAMMBIM JJIsI KPYIHBIX
HOPOMBIIIJICHHBIX MPEINPUATHH, OTXOJbl CEIbCKOXO3IHCTBEHHOTO MPOMU3BOJACTBA M MHUIIEBON
HPOMBIIIJICHHOCTH TOCIYKaT JIOTIOJIHUTEIbHBIM HCTOYHUKOM OHOCHHTE3a HENOCPEACTBEHHO B
X03sICTBaX BO BCE PACIHIMPSIOMIMXCS MaciiTabax KOPMOBOTo Oelka, JIErKOyCBOSIEMbIX YIJIEBOOB,
JPYTUX KOPMOBBIX CPEICTB, a TaK)K€ BTOPHUYHOTO TOIUIMBA (OHorasa), OpraHndeckux yAaoOpeHui,
KOHCEPBAHTOB.

Buenpenue noctuxeHuil OMOTEXHOJOTHM B MPOM3BOJCTBO Bce B Oosiblieil mepe Oyxaer
CIOCOOCTBOBATh PEIICHUIO TaKuX TJ00adbHBIX 3a7jad COBPEMEHHOCTH, KaK IPOJOBOJILCTBEHHAs,
CBIPbEBAs, SKOJIOTMYECKasi U SHEpreTuIecKas NpoOIeMsbl.

Buomexnonozuueckue acnekmol hapmayeemuueckozo npouzeoocmaa.

buotexHonornyeckoe MPOU3BOACTBO HAYKOEMKOE IPOU3BOJCTBO U BBICOKO 3(ddekTuBHOE
IPOM3BOJICTBO, YTO BJIEYET 3a COOOM 3HAYMTENBHOE YMEHBIIEHHE KOJIMYECTBA OTXOAOB TAaKOIO
npousBoJcTBa. IIpu 3TOM Majo pacxomyeTrcss IPUPOAHBIX PECYPCOB, CaM IMPOLECC SABISETCS MaJlo
HHEpro3aTpaTHHIM (Masio dHEeproeMKuM). Tak morpediieHne pecypcoB (IHEPTUU) COCTABIISET BCETO
0,6-1% ot Bcelt mpomblnieHHOCTH, MoTpebienue Boabl 0,01%, BHIOpOC BpeAHBIX BEIIECTB B
atmocdepy 0,00...%.
B OCH30JIbHOM KOJIbLIE HAa THIPOKCHIBHYIO TPYIIILY. Hanpaenenue cogepuiencmeoganusn
OuOmexHo102Uu1ecK020 nPou3600cmea
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1. CoBepuieHcTBOBaHHE OHMOCHHTE3a B (pepMEeHTEpe MpPHUBEACT K YMEHBIICHUIO TOTPEOICHUs
SHEPruu, YMEHBIICHUIO BHIOPOCA BPEAHBIX BEIIECTB. DTO JOCTUTAETCS BHIOOPOM MPOYLIEHTA.

2. 3ameHa nepuUIUTHBIX cpel Ha HeneUUIUTHBIE, a TaKXKE MCIOIb30BaHUE HEASPUIUTHBIX
PEaKTUBOB (HAlpUMep, KUTOBBIM KUP HCIOJB3YEeTCSl KaK IMEHOracuTelb (AETepreHT), HO OH
neduuT, TaK Kak ObLT MPHUHSAT 3allpeT Ha OTCTPeNl KUTOB M CTAJIM BBITYCKaTh CUHTETHYECKUE
MIEHOTACUTEIIN ).

3. Pabora ¢ ”MMOOMITM30BaHHBIMU OMOOOBEKTAMH.

4. CoBepILIEHCTBOBAHUE BBIJCIICHNS U OUYUCTKU; YMEHBIIEHUE KOJINYECTBA
UCTIOJIb3YEMBIX ~ OPraHMYECKHUX pAcTBOPUTENEH M BBEACHHE MEMOpPaHHOH TEXHOJIOTUH;
cobmoaenue npasun GMP. MaeansHoe MpoU3BOACTBO — 3TO OE30TXOJHOE MPOU3BOACTBO, YTO
Ha MPaKTHUKE MOJTYYUTh HEBO3MOXKHO. PeallbHO UMETh TOJILKO MaJOOTXOIHOE ITPOU3BOJICTBO.

buoTtexHonorus NpOHMKAET B TSHKETYIO MPOMBIIIJICHHOCTh, T/1€ MUKPOOPTaHU3MBI HCIOIB3YIOTCS

JUTsE 1OOBIYM, TIPEBpAIllEHUs] U MepepabOTKU MPUPOIHBIX MCKOMAEMbIX. YKE B JPEBHOCTH HEPBHIE

METAJUTYprH TOJyJallid >KeJIe30 U3 OOJOTHBIX PYA, MPOM3BOANMBIX JKEIEe300aKTEPHsIMH, KOTOpPHIC

CHOCOOHBI  KOHIIGHTPHPOBATH  Kene30. Temepb pa3paboTaHbl  CcrOCOOBI  OaKTEepHATBLHON

KOHLEHTpAllUU psAa APYruxX LEHHBIX METAJJIOB — MapraHlia, LIMHKA, MEIW, XpoMa U Jp. OTu

METO/BI UCHOJB3YIOTCS ISl pa3pabOTKH OTBAJIOB CTAPBIX PYAHUKOB M OCTHBIX MECTOPOXKICHUM,

/i€ TPaIUIIMOHHBIE METOBI JOOBIYM SKOHOMHYECKH HEBBITOHBI.
buorexHonorusi pemaer He TOJNBKO KOHKPETHBIC 33aJaud HAyKU U MPOHU3BOJACTBA. Y HEE €CTh

Oonee rmobOanmbHas METOAOJNOTHYECKas 3ajJjaya — OHA pacIIUpsieT W YCKOpPSET MaciiTadbl

BO3JCHUCTBUI 4YeJIOBEKa Ha JKUBYIO TPUPOAY U CHOCOOCTBYET aJalTallMM >KUBBIX CHUCTEM K

YCIOBHUSM CYLIECTBOBAaHMS uYelOBeKa, T. €. K Hoocepe. buorexnomorus, Takum o00pa3om,

BBICTYIIAET B POJIM MOIIHOTO (PaKTOpa aHTPOTIOI'€HHOM a/lallTUBHOM SBOIOIMH.

Y OMOTEXHOJIOTUH, TEHETUYECKON U KJIETOYHON MH)KEHEPUH MHOT0O0OEIIAoN1e MePCIEKTUBDI.
Co BpemeHeM 4enoBeK OyJIeT BHEAPSTh HYKHbIE T€HbI B KJIIETKH PAaCTECHUH, )KUBOTHBIX U YEJIOBEKA,
YTO TIO3BOJIUT MOCTENEHHO M30aBUTHCSI OT MHOTUX HACJIECTBEHHBIX OOJI€3HEH, 3aCTaBUT KIIETKU
CHUHTE3MpOBaTh HEOOXOJMMBbIE JIeKapcTBa M OMOJOTMUECKH AKTUBHBIE COEAMHEHUS, a 3aTeM —
HEMOCPEJCTBEHHO OENKM M He3aMEHUMbIe aMHHOKHUCIIOTHI, yIoTpebisemble B muily. Mcmonb3ys
METO/BI, YK€ OCBOCHHBIE IPUPOAOH, OMOTEXHOJOIMM HAACIOTCS TOJy4aTh C IOMOUIbIO
(doTocHHTE3a BOJIOPOJ — CaMO€ IKOJIOTHYECKH YHCTOE TOITMBO OYIYIIEro, a TaKkKe MpeBpalarh B
aMMuak aTMoc(hepHbIi a30T MpU OOBIUHBIX YCIOBUSIX U T. II.

buoaerpaganusi TOKCH4eCKUX COETUHEHUIN U YTHIN3ANUA OMOMACCHI

Euie cpaBHUTENHbHO HENABHO HU Yy KOTO HE BO3HUKAJIO COMHEHHUH, UTO OKpY’Karolas cpena —
3eMJIs, BO3AYyX, Boja — Bceraa OyayT spdexkTuBHO mepepadaThiBaTh OBITOBBIC, MPOMBINIJIEHHEIE,
CEJIbCKOXO3SHUCTBEHHBIE OTXO/bl. YeloBeYecTBO CTOJKHYJIOCh € JBYMS (yHIaMEHTaJIbHBIMU
npobiemMaMu — nepepaboTKOM OTXO0MI0B, MOCTOSIHHO OOpa3yloIUXcs B OTPOMHOM KOJHYECTBE, U
pa3pylLIeHMEM TOKCHUYECKHMX COEIMHEHUH, NECATHJICTHEM HaKaIJIMBAIOLIMXCA B BOJE, MOYBE, Ha
cBasikax. OTXOJbl CKUrar0T, 00pabaTHIBAIOT XMMUKATaMH, HO 3TO JIMILb yCyryOisieT 3arps3HeHne
OKpYXKarollel cpeasl M, K TOMY K€, Toporo ooxoautcs. PazHele cTpaHbl MBITAIOTCS PEIIUTH TH
po0sieMbl 3aKOHOJATENIbHBIM IMyTeM, OAHAaKo ycmexa 3zech HeT. B yciosusx HTII skocdepa
WCIBITHIBAET MOILHOE AaHTPOIOT€HHOE BO3JEHCTBUE, B pe3yJbTaTe HapyllaeTcs HpHUpPOIHas
TapMOHUS, CIIOKMBILIASICS THICAYENICTUSIMHU, TMPOUCXOAST 3aMETHbIE CIBUTH B DJKOCHUCTEMaXx,
NPUBOAALINE K MCYE3HOBEHHIO LENBIX BHJIOB XHMBOTHBIX M PACTEHH, BOZHUKAIOT HOBBIE (DOPMBI
MHUKpPOOPTraHW3MOB, HApYyILIAIOTCS HMMYHHbIE PEaKIIMH YEJIOBEKA.
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B Hactosiiee BpeMsi IMPOXOAAT IPOBEPKY MHOTHME TEXHOJIOIMYECKUE, B TOM YHUCIE
TEXHOJIOTMYECKHE TPUEMbl, C TIOMOIIbIO KOTOPBIX BO3MOXHO TiepepaldaThiBaTh OOJbIINE
KOJIMYECTBA OTXOJOB U TOKCHYEeCKHX BemlecTB. [IpaBUTEenhCTBA MHOIMX CTpaH IOOLIPSIIOT
OpeNnpusITHsi, IepepadaThIBAlOLIME  OTXOAbl  IPOU3BOJCTBA, IOBTOPHO  HCIHOJB3YIONINE
coJiepKallfecsl B HUX MOJIE3HbIe BELIECTBA.

Tepmun «OuoAerpaganys» OTHOCHTCS K MPOLECCY pPa3pyIICHHs 3arps3HAIONIMX BELIECTB,
IOMABILIKX B OKPY’KAIOILYIO CPENY, C MOMOIIBIO )KUBBIX MUKPOOPraHU3MOB. TepMuH «OroMaccay -
K COBOKYITHOCTH BEIIECTB M MAaTEpHUajioB, MOOOYHBIX MPOAYKTOB MUIIEBOH, mepepadaThiBaromen
IIPOMBIIIJIEHHOCTH, PAHEE CUUTABLIMXCA OTXOJAMH, CTABIIMX CBIPEM MJIs IIPOM3BOJICTBA psizia
SKOHOMMYECKU BaYKHBIX MPOJYKTOB.

B cepenune 1960-x rr. ObUIM OOHAapy:KE€Hbl MOYBEHHBIE MHUKPOOPTaHU3MBI, CIIOCOOHBIE
JIerpagupoBaTh ~ KCEHOOMOTHMKHM  (TepOMIMIbI,  MECTUUUABI,  XJIAJareHTbl, OpraHHYecKue
pactBopuTend U T.A.). OCHOBHYIO TpYyMIy I[OYBEHHBIX MHUKPOOPTaHU3MOB, pPa3pyIIAIONIYIO
KCEHOOMOTHUKH, COCTABISIIOT OakTepuu pojaa Pseudomonas, pasHble MTaMMbl KOTOPBIX CIIOCOOHBI
pacuierisite 6onee 100 opraHM4ecKuX COeIMHEHUIA.

B 6uonerpanannu cioXHON OpraHM4eCKON MOJIEKYJIbl OOBIYHO YYaCTBYIOT HECKOJIBKO pa3HbIX
¢depmenToB. ['eHbl, KOTUpYOIIUE TaKUE YH3UMBI, MOTYT UMETh XPOMOCOMHYIO JIOKAIHU3ALHUIO, HO
Yaie BCero BXOJAT B COCTAaB KPYIHBIX IUIa3MHJI, MHOTNA JIOKAIU3YIOTCI U B XPOMOCOMHOH, U B
mwrazmugHon JJTHK.

baktepuu, paspyliarouue HeeanoceHUpos8aHHvleapomMamuyeckue coeouHenuss, Kak TMpaBHIIo,
NpPEBpAIalOT MX B KAaTexoJ WM NpOTOKarexoar. 3aTeM, B XOAE€ HECKOJbKUX peaklni
OKHCIIUTENBHOTO paclleryieHus, - auetuiiCoA M CyKIMHAT WIM NUPYBAaT M alleTHIIbJIETUJ,
HocJeAHNE META00IU3UPYIOT IPAKTUUECKH BCE MUKPOOPTaHU3MBI.

L'anozenuposannvie apomamuueckue coeouHeHus, KOMIIOHEHTHl OOJBIIMHCTBA IECTUIUIOB,
repOUIUAOB, C MOMOIIbIO 3THUX K€ (EPMEHTOB pa3pylIaloTCs 10 Karexoja, MpoToKaTexoara,
TUIPOXHMHOHA WIN MX TaJOr€HUPOBAHHHBIX MTPOU3BOJICTBEHHBIX; IPUYEM CKOPOCTh UX JIerpajaiuu
o0paTHO  MPONOPIMOHAJIbHA  YHUCIYy  AaTOMOB  TlajJloréHa B  HMCXOJHOM  COEIMHEHHH.
JeranorenupoBanue (OTLEIUIEHUE 3aMEIIEHHOr0 aToMa TajoreHa OT OpPraHWYecKOH MOJIEKYIIbI)
HEOO0X0/MMO Uil JIETOKCHKALlMM CcOoeluHEeHMs. JleraJoreHupoBaHue OCYIIECTBISETCA MO XOIy
HecneneuIecKOMIMOKCUTeHa3HOM peakIuy 3aMelleHueM rajioreHa

Metabosmn4yeckne myTH OMoAerpagann KCEHOOMOTUKOB, CO3AAHHBIX
METOAOMI€HHOW MHKeHEePHHU

Psim  MukpoopraHu3mMoB 00JaJaeT TPUPOTHON CHOCOOHOCTBIO K JIETpalallid Pa3IWYHBIX
KCEHOOMOTHUKOB, OJHAKO:

- HU OJIVH U3 HUX HE MOJKET pa3pyllaTh BCE OPraHUYECKUE COEANHEHNS;

- HEKOTOPbIE OPraHNYECKUE COEIMHEHNS IIPU BHICOKON KOHIIEHTPALMU MOAABIISIOT
(YHKITMOHUPOBAHKE WM POCT MUKPOOPTAHU3MOB, X JETPaAUPYIOIINX;
- OOJIBIIMHCTBO 0YaroB 3arps3HEHUE COIEPIKAT CMECh XUMHUKATOB; MUKPOOPTaHU3M,
CIIOCOOHBIN pa3pyllIaTh OJIMH WA HECKOJIBKO ITHX CMECEH, MOKeT HHAKTUBHUPOBATHCS
JIPYTUMH KOMITOHEHTaMU,
MHOTHE HE MOJIIPHBbIE COEAMHEHUs aACOpPOUPYIOTCS YacTULIaMU TOYBBI U CTAHOBSITCS MEHEe
JOCTYITHBIMU;
Ouoserpaganus OpraHMuecKuX COSTUHEHNUH IPOUCXOAUT JOBOJIBHO MEJICHHO.

Yacte 3THX TpoOIIeM periaeT KOHBIOTHPOBAHHBIA MEPEHOC IJIa3MHUJ] B OAWH PEICTTHEHTHBIM

mTamM. Eciiu 1Be miia3Muibl coaep KaT TOMOJIOTMYHbBIE YYAaCTKH, MKy HUMH MOXET MPOU30UTH
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pexkoMOMHaIuMsl ¢ 00pa3oBaHWEM THOPHIHOW IUIA3MUIBI, KOTOpash MMeeT OONpIIMK pasMep Hu
o0J1azlaeT CBOMCTBaMHM HMCXOJHBIX IIa3MuA. Ecim nBe 1ura3mMuzibel He COxepKaT TOMOJOTMYHBIX
Y4acTKOB M OTHOCSITCS K Pa3HBIM I'PyIIIaM HECOBMECTUMOCTH, OHM MOTYT COCYILIECTBOBAThH B OHON
OakTepuH.

B 1970 r. 611 co3maH MepBbI OaKTepUATbHBIN MITaMM, OOJaJaronIui Oosee MMPOKUMHU
KaTaboJIMYeCKUMU BO3MOXKHOCTSM. OH pacuierisul O0JbIIMHCTBO YIIIeBOA0B HE()TH U ObLIT Ha3BaH
«cynepbammion». Jas ero TOdXy4YeHUs HCIOJIb30BANM IUIA3MUABI, Kaxaas M3 KOTOPBIX
KoaupoBaia (hepMEHT, PaCHICTUISIONINN ONpeIeIeHHBIN KIIacC YTIeBOJOPOI0B (puc. 22).

Mnasmuaga CAM

Mnasmuga OCT Mnasmuga XYT Mnaamuaga NAH
Ckpewmnsanne Ckpewusarue
Wramm A Wryamm B Wramm C Wramm D
PexombuHayus
nnassug MNnasmuaa CAM/OCT Nnasmupga XYT Mnasmuaa NAH
Cxkpeumsarne
Wramm | Pekombunauun
S e Wramm F
Mnasmuga CAM/OCT dasier 1 ]

Mnazmuaa NAH

Wiramm G

Puc. 22. Cozmanue OakTepHaibHOTO IITaMMa, CIIOCOOHOrO paspymaTth Kamdapy, OKTaH, KCHION H
HapramuH. [Mrtamm A, sHecymmit mnazmuny CAM (oHAa [OeTepMUHUpPYET paspylieHue Kamdapsl),
cKpenBaT co mrammoMm B, Hecymum miasmugy OCT (paspymenue okrana). IIpu stom oOpasyercs
mramMMm E, KOTOpBI COAEpKUT THOPHAHYIO IUIa3MHAY, OOpa30BaBIIYIOCS B pPE3yNbTaTe TOMOJIOTUYHOM
PEKOMOMHAILIMK MEXAY MCXOAHBIMU IIa3MHUIaMH U oOnajaromyo GyHKuusaMu kaxaod u3 Hux. Ultamm C,
comepkanmii mrasmMuny XYL (paspyiieHne KCWiiojia), CKpPEHIMBAlOT co mrammoMm D, comepskammnm
mwrazmuny NAH (paspymenun HadTannHa), ¥ MOMydYarOT mTamMma F, KOTOphI HeceT 00e ATH ILIa3MH/IBL.
Haxkonen, ckpemmsator mrammsl E u F, B pesynbrate uero o6pasyercs mramm G, cogepKamui mia3sMuIbl
CAM/OCT, XYL u NAH (mo b.I'muxy, /Ix. [TacrepHaky)

Konproramueit Opima mepeHeceHa mrazmuna CAM B mramm, Hecymwmi trasmumy OCT. DOtm
TUTa3MU/IBI HE COBMECTHMBI (HE MOTYT CYIIECTBOBATh B OJHOM KJIETKE B BWJE OTJCIBHBIX IUIa3MHA), HO B
pe3yibTaTe MPOU30IIEIIICH MEeXIy HUMU PEKOMOMHAIN 00pa3oBaliach O/IHA TIa3MHJIA, OO BeIMHSIONIAs U3
¢bynkuun. 3arem mmasmuany NAH mepenecnu B mramm, Hecymwmid miasmugy XVL; 5T mimasMuzasl
COBMECTHMBI M MOTYT COCYIIECTBOBaTh B OJHOH KIeTKe-Xxo3suHe. HakoHen, rHOpHIHYIO IJIa3MHIY B
mramm, Hecymuid masmuasl NAH u XVL0L. B pesysnbraTe 5THX MOHHITYJISILHNA MOTYYHIIN IITAMM, PAaCTyIINH
Ha HEOUYUINEHHOHN He(TH JydIlle UCXOIHBIX ITAMMOB, B3STHIX IO OTJEILHOCTH WM BMECTE. DTOT IMTAMM He
WCIIOJIB30BAIIM JUISL JIUKBUJAIMHA HE(TSHBIX 3arps3HEHUI, HO OH ChITpall BaXXHYIO POJIb B CTAHOBIICHUH
OMOTEXHOJIOTMYECKOW NPOMBINUICHHOCTH. M300perarens «cymepOaumiuiely nonyuna nareHT CILIA,
OIMCHIBAIONINN CTPYKTYPY JAHHOTO IITAMMa M BO3MOXXHOCTH €T0 TIPUMEHEHHsI. ITO ObUI MEPBBI MATEHT Ha
CO3/1aHHE TEeHETHYECKH MOAN(DUIIMIPOBAHHOT'O MUKPOOPTaHU3Ma.

BonpmmHCTBa pa3zpymaommx KCeHOOMOTHKH OakTepuii, MOAN(UIMPOBaHHBIX MEPEHOCOM IUIA3MUI,
SBISIFOTCS Me3oduiuiamu. Bosla 3arpsi3HEHHBIX peK, 03ep OOBIYHO WMEET HHU3KHH JUara3oH TeMIeparyp,
no3ToMy OblTa co3paHa OakTepus, oOyiagaromias Oojiee IIMPOKMMH KaTaOOJIMYECKUMH BO3MOXHOCTSAMH,
CIOCOOHAasT pacTH M Pa3BUBAThCA IpHU Oojiee HU3KMX TemmepaTrypax. st stor menu tiasmumy TOL
(merepMHHUpYET pa3pyLICHUE TOIYOJa) METOJOM KOHBIOTAlMH IEPEHECIN B MCHXPOQWIBHBIA MITaMM
Pseudomonasputida, yrummsupyronmid canunmiat npu temneparype 0 °C. TpanchopMUpOBaHHBIN IITAMM
coliepikai BBeJIeHHYI0 B Hero miasMuay TOL u coO0ctBeHHyO miasMuay SAL, nerepMuHupyroinyio mnpu 0
°C paspyuleHue camunuiata W TOdyojla Kak HCTOYHWUKOB yriepona. llcuxpoduiabHeld mTamMMm He
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TpaHCc(OPMHUPOBAHHOTO THUIA HE MOT PacTH NpH J000W TeMrepaType, eClid €JUHCTBEHHBIM MCTOYHHKOM
yriepoa Obul TOMyol. JTa padoTa mokasajia MPEeHIUNMUATBHYI0 BO3MOXKHOCTh CO3JaHHs NICHXPO(HIBHBIX
IITaMMOB OaKkTepuii, 3pHEeKTUBHO Pa3pyIIAONINX KCEHOOMOTHKH B MIPHPOTHBIX YCIOBHUSX.

OOBerHeHne pa3HbIX META0OIMYECKHX ITyTel B OAHOM MUKPOOPTaHU3ME C MIOMOIIBIO KOHBIOTAllUH —
3TO JIMIIb OAWH M3 CIIOCOOOB CO3JaHMSA OakTepuid C HOBBIMHM CBOWCTBAMHU. MOXKHO PaCIIUPUTh HX
KaTaOOJMYECKHEe BO3MOXKHOCTH, MOAMGUIMPYS TEHBI, Kogupyooume (GEepMEeHThl TOr0 WM HHOTO
MeTaboaryecKoro mytu. COBEpIICHCTBOBAHUE TOTO WIIM MHOTO KaTaboJIMYeCKOro MyTH PeaqbHO C IOMOIIBIO
TexHosoruu pekomOuHanTHbIX JJHK, Tpanunuronnoro myrareHesa 1 COOTBETCTBYIOIINX METOIOB O0TOOpa.

OpHuM u3 HamOosiee PaCIpPOCTPAHEHHBIX BELIECTB, 3arpsi3HSIOMIUX TOYBY M BO3AYX, SIBISETCS
TPUXJIOPITUWIICH, LIMPOKO HCIOJB3YIOIUICA B KayecTBE PACTBOPUTENS M 00E3BOKMBAIOLIEIO CPEACTBA.
Tpuxaop3THICH MNIMTETILHOE BPEMSI OCTAETCs B OKPY)KAIOLIEH cpesie, CUMTACTCS KaHIIEPOI'€HHOM; K TOMY K€,
aHadpOoOHbIE MMOYBCHHBIE OAaKTEPUH JIETATOTeHUPYET €ro, peBpalias B elle 0ojiee TOKCHYHOE COSANHEHNE —
BUHUJI XJIOPUA.

Hekotopeie mrammbr P. putida, paspyuaronige Takue apoMaTHYSCKUE COSAMHEHHsS, KaK TOJYOI,
paspylmaroT ¥ TPUXJOPITWICH. [ €HEeTHMYEeCKHMMHU WCCIECIOBAHUSIMH YCTAHOBIEHO, YTO JUIA TIOJHON
JETOKCHKAIIMU TPUXJIOPITHICHA HE HYXHBI Bce (DEPMEHTHI PacILICIICHUS! KCHJIOIa U TONYOJa, JOCTATOYHO
JUIIb TONYOJJAMOKCHTEHA3bl, KOTOpass B HOPME KaTalIM3UPYET PEaKIUI0 OKHUCICHHsS TONyoJla 10 IIHC-
Tonyonauruapoanona. OOpa3zoBaHue (QYHKIMOHAIBHON TOJYyOJJHOKCUIEHA3bl KOIUPYETCS YETBHIPbMS
reHaMH; MX BBIICIWIM W JKcrpeccupoBaiu B E.COlimoa KOHTpoieM CHIBHOTO MPOMOTOpA, KOTOPbIit
AKTUBHPYIOTCSl M30Mponui-f-D-THoranakro-nupaHo3naom, B pe3yiabTaTe TPUXJIOPITHICH pa3iaraercs 0
0e3BpeHbIX coeauHeHnii. Mcxomnas CKOpoCTh JAerpagannn tpuxiopatuieHa B E.colinmke, yem P. putida,
HO OHa 0oJiee ATUTETBHO coxpaHnsiercs B E. coli.

YTuauzanus Kpaxmajia ¥ caxapoB

Kpaxman — OCHOBHOM pe3epBHBIM  TMOJNMCAXapuj] — pacTEHUM, MOPEACTABISIOIUNA  CMECh
roMonoauMepoBD-Toko3bl Kak JTUHEHHBIX (aMUiI03a), TaK U Pa3BETBIEHHBIX (aMuionekTuH). Kpaxman
LIMPOKO MCIOJB3YIOT B MHIIEBOH MPOMBIIUIEHHOCTH M MBOBAPEHUH, IPH 3TOM €T0 CHayalla THAPOJIU3YIOT
JI0 HU3KOMOJIEKYJISIPHBIX KOMIIOHEHTOB, 3aTeM IMPEBPAIAIOT B JIPYTHE COEAUHEHHUs, TPEUMYIIECTBEHHO BO
¢bpykTo3y M sTaHoN. OCHOBHBIE (DepMEHTHI, HEOOXOAMMBbIE AJsl THAPOJIM3a KpaxMala M JalbHEHIINX
NpEeBpalIeHnH, - a-aMujia3a, TII0KoaMHila3a U INII0KO30M30Mepas3a, CTOMMOCTh KOTOPBIX COCTaBIISIET OKOJIO
30% oOmei croumoctd (EPMEHTOB, NPUMEHSICMBIX B HACTOSIIEe BpeMsS B  IPOMBIIUICHHOCTH.
[IpoMbIIITIEeHHOE TPOM3BOACTBO (PYKTO3BI W 3TaHOJNA M3 KpaxManla — MHOTO3TalHbIM Ipolecc,
BKIIIOUAIOIIMI (hepMEHTAaTUBHbBIE cTaquu (puc. 23).

1. XKenuposanue monomozo szepna (comepxkanue kpaxmana npumepHo 40%) TPOBOAMTCS MapoOM TIOI
JaBJICHHEM, B pe3yJbTaTe pa3pyLIaloTCs KpaxMalbHbIE 3epHa M KpaxMmall CTAaHOBHUTCS IOCTYIIEH IS
nocieayonero  (GepMEHTATHBHOTO THIposn3a. [loMydeHHBId TPOJMYKT HWMEET JKeIeoOpa3Hyro
KOHCHCTEHIIHIO.

2. OkmKeHHe KEeIMPOBAHHOTO Kpaxmalia 3aKiIfouaeTcst B ero oxiaxaeHuu 1o 50-60°C u nobasneHun 10 o-
aMuja3bl, TOJA BIUSHHUEM KOTOPOW THAPOIHM3YIOTCS MOOCTYyIHBIE 0-1,4-cBsi3m ¢ oOpa3oBaHHEM
HU3KOMOJICKYJISIDHBIX  TIOJIMCaxapuaoB.  Bricokas  Temmeparypa  moBblIaeT — 3((eKTHBHOCTDH
NPOHUKHOBEHHUSI ()epMEHTA B KEITUPOBAHHBINA KpaXxMall U YBEIIMUUBAET CKOPOCTh THIPOIIH3A.
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Puc. 23. IIpoMsbIieHHOE ITPOU3BOACTBO (PPYKTO3BI M 3TAHOJA U3 KpaxMalia

3. OcaxapuBanue (TOJHBIA THUAPOIM3) HU3KOMOJEKYISPHBIX MOJUCaXapuIoB (Kak
JMHEWHBIX, TaK ¥ Pa3BETBICHHBIX ) IPOUCXOUT MO ICHCTBHEM TITIOKOAMUIIA3HI.

KoHeuHbIM NpoAyKTOM Takod mnepepabOTKU SBISETCA IJIIOKO3a, U3 KOTOPOW € MOMOILIBIO
JOPOXOKEBON (pepMEHTALMK MOJIYYaroT 3TAaHOJ MM MPU Yy4acTUH TIFOKO30M30Mepasbl — (PpyKTo3y.
0-aMHJIa3y MOKHO BBIIEIWTh M3 MHOTUX MHKPOOPIaHU3MOB, Ui NPOMBIIUICHHBIX LEJeH ee
obbryno moayuatotT u3 Bacillusamyloliquefaciens, rirokoamunasy Takke CHHTE3HPYIOT MHOTHE
MHKPOOPTaHU3MbI, HO 00BIYHO ee mony4aroT u3 rpudos Aspergillusniger.

CTronMOCTh TPOM3BOJCTBA dTaHONA M (PYKTO3BI W3 MOJOTOTO 3€pHA, B OCHOBHOM,
OTIpEeNIeNIeTCS CTOMMOCTBIO (DEPMEHTOB, HCHONB3yeMBbIX OJHOKpaTtHO. llosTOMy pa3paboTka
HEOpOro MIMPOKOMACIITAOHOTO TPOM3BOJACTBA ATHX (EPMEHTOB CYIIECTBEHHO CHI)KAET
CTOMMOCTh KOHEYHBIX IIPOJIYKTOB; ISl 3TUX IIEJIeH MCIIONIB3YIOT:

Pa3HOBHIHOCTH O-aMHJIa3bl (BCTpPEUAIOMIMECS B TPUPOJAE WM CO3JAaHHBIE METOIAOM TEHHOU
WHXXEeHepuH), obanaromue 00see BHICOKOW aKTHBHOCTBIO, MO3BOJISIONINE MPOBOJUTH OXKIMXKEHUE
npu 80-90 °C, 310 yCKOpsSeT THAPOJN3 KEIUPOBAHHOTO KpaxMmaia, SKOHOMMT SHEpPTHIo,
pacxolyeMyro Ha OXJIaXKIeHHE JI0 TeMIIEPaTyphl, TP KOTOPOH UAET TUIAPOITU3;
MOTU(HUIIMPOBAHHBIC TEHBI 0-aMIJIA3bl M TIIFOKOAMIIIA3kI, YTOOBI KOHTPOIUPYEMbIE MU (hEPMEHTHI
UMEITN OJIMHAKOBBIE ONTHUMYMBI TEMIIEpaTypbl U pH, TIO3BOJISIONINE COBMECTUTH ATAITBI OXKMKECHUS
U 0CaxapupOBaHUS;

KJIOHUPOBaHHbIE OaKTepHaJbHBIE TEHBI, KOAMPYIOIHE (EPMEHTBI — TEPMOCTaOWIIBHEIE,
o0Jaaronye BEHICOKON KaTaTUTHISCKON aKTUBHOCTHIO, YCTOMYHMBBIC K JICHCTBUIO ITAHOA.

COpaxuBaHue cyOcTpaTa MpH MPOMBIIUIEHHOM MMPOU3BOCTBE 3TAHOJA OCYIIECTBISETCS
B OCHOBHOM S. cerevisiae, Ho OoJsiee palMOHAILHO HMCIIOJIB30BaTh Zymomonasmobilis,
IPaMOTPULIATENIBHYIO MAT0YKY, COPaKMBAIOILYIO TJIIOKO3Y, (PPYKTO3y, caXxapo3y C OTHOCHUTEIHHO
OOJIBIIIUM BBIXO/IOM 3TaHOJIA.

Jis pacmvpeHust CrieKTpa yTHIM3UpyeMbIX Z. mobilis cyOcTpaToB, ObUIM BBIAEICHBI U
HKCIPECCUpOBHBI B Z. mobilis  uyxkepoaHsle TeHbl ((PEpMEHTOB, THUAPOIU3YIOIIUX JIAKTO3Y,
KpaxMas,  I[e/UIIoJIo3y,  KCWIo3y,  LeIoOumo3y,  MEHTO3y), B  YacTHOCTH  TeH
[UIFOK030/KCUIJIO30M30Mepa3bl U KCHUIIYIOKHHAa3bl — (EPMEHTOB, HEOOXOMUMBIX Ul YTUIM3ALMUU
kcwiio3bl. Ha cnegyromem stane B Z. mobilis UMIIIaHTUPOBAIN TIA3MHTY, HECYIIYIO JIBa OTIEPOHA,
OJIMH U3 KOTOPBIX KOAUpPOBaJl JBa (epMEHTa, METaOOJM3HUPYIOUIMX IEHTO3Yy. 3aTeM STH [Ba
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olepoHa BCTpauBaiu B uenHOUHBIA BekTop E. coli — Z. Mobilis, kotopsie TpanchopmupoBanu Z.
Mobilis. TpanchopMupoBaHHbIE KIETKH YTHIM3UPOBAIM KCUIIO3Y M TepepadaThiBalId MEHTO3BI 10
9TaHOoJIa, NIPUYEM MPOAYLEHTHI 3((HEKTUBHO POCIH, UCIONIb3Ysl B KaUeCTBE MCTOYHHUKA YIiepoja
no0OYHBIE MPOIYKThI J€PEBOOOPAOATHIBAIONICH U LEIUTH0JI0O3HO-0YMaKHOW MPOMBIIIIICHHOCTH.

Ilpu  nepepa®oTke  pacTUTEIbHOrO  MaTepuana  oOpasyeTcs  OosiblIoe  KOJHMYECTBO
JIUTHOLIEJUTIOJNO03HBIX OTXOJ0B, I'0I0BOE IIPOM3BOJCTBO MX OIPOMHO, IO3TOMY HUJET MHTECHCUBHBIN
NOUCK A(PPEKTUBHBIX CHOCO00B (hepMEHTATHBHOTO paciueruieHus. KoMmIuieke JHUrHOLEIITI0NI03bI
IIOJIBEP)KEH COBMECTHOMY JEMCTBYIO LEJUIIOJIONIMTUYECKUX MHUKPOOPTraHU3MOB TOJBKO IIOCIE
npeaBapuTeNbHON 00paOOTKH CUIBHON KUCIOTON WM MIETI0YbI0, HJIM BRICOKOW TEMIIepaTypoil Mo
JIaBJIEHUEM, YTO CYLIECTBEHHO CKa3bIBA€TCS HA CTOMMOCTH KOHEUHOIO IPOAYKTa.

Iemnrono3nbple reHbl (HI0-M  SK30IUIIOKaHa3a, [(-riirorasuiasa, 1esuie0uoruaposnasa,
1eU10013a) KIOHUPOBAIH U 3KcrpeccrpoBainu B E.COll nim apyrue MUKpOOpraHH3MbL H MOTy4Yalld
HOBBIC IITaMMBI C TIOJE3HBIMH cBoiicTBamu. Tak S. cerevisiae u Z. mobilis, >dhdexTuBHO
peoOpa3yrouIie B 3TAaHOJI IPOCThIE caxapa, IOC/I€ BBEJIEHUS UM LIEJUIFOJIO3HBIX I'€HOB MOIJIH
IpeBpaliarh LeUII0JI03y HEOCTPEACTBEHHO B ATAHOII.

[enmronazpl BO3MOXKHO HCIIOJIB30BATh /ISl NIPOMBIIIJIEHHONW OnonepepaboTKu OyMasKHBIX
OTXOJIOB B 3TaHOI. [JIs1 3TOr0 OTXOJBI YACTUYHO paclIeIyisuin Ieutronazamu npu 45°C, 3areM, He
yaajsis LeJUTIoIa3, IPoBOIAT (DepMEHTAIMIO BBHICBOOOAMBILEHCS TITIOK03bIS. cerevisiae mpu 37°C.
Ortot noxaxoj no3poiser nonydutb 400 1 sTaHona u3 1 T GyMaKHBIX OTXOJOB, UCHOJB3Yys €ro B
KaueCcTBE TOIUIMBA, IKOHOMS, MpUMepHO, 16% OeH3uHa.

Cozmansl  mtammbl  Lactobacillusplantarum, cmoco6cerByrome Gonee  addekTuBHOMY
00pa30BaHUIO CHIIOCA M3 CEJIbCKOXO3SHCTBEHHBIX KYJIbTYp, KOTOPbIE COAEpkKaT MHOTO Kpaxmaa,
HaIpUMep JIIOLEPHBI.

benox onHoknerounsix opraHu3moB (BOO) — »3TOT TepMHH NPUHAT A OENKOBBIX
NPOJIYKTOB, CHHTE3MPYyEeMbIX MOHOKYIbTypoit Methylophilusmethylotrophus (B kadectBe
OCHOBHOTO cyOcTpaTa 3TU OaKTepuu HCIONb3YIOT METaH) Ha HEKOTOPBIX BHAAaX Omomacchbl
(LIeTI0I03HbIE  OTXO/bI, MPOAYKTHI mepepaboTku HedTH). Ilpennonaranocs, yto BOO MoxHO
UCTOJIb30BaTh B KauecTBE MUIIEBBIX J00ABOK WJIM KOpMa JUIsl CKOTa Oylarofapsi BBICOKOMY
COJICPKAHNI0 METHOHHUHA, JIN3UHA, BUTAMUHOB, MUKposeMeHToB. [IponsBoactBo BOO okazanoch
HKOHOMHMYECKHU HeleecO00pa3HbIM M0 MPUYMHAM BBICOKOH CTOMMOCTH IOJy4aeMbIX MPOJYKTOB,
COMHUTEIHLHOTO BKYCOBOI'O KauecTBa U TOKCUYHOCTH. J{J1s1 TOro 4To0B! pazpaboTaTh 3KOHOMUYHBII
nporecc mpou3BoacTBa bOO u3 0TX070B, HEOOXOAMMO H3YYUTh KHHETHUKY POCTa, METabOIM3Ma,
BO3MO>KHOCTh T'€HETHYECKOI0 MAaHUITYJTUPOBAaHUS U O€30MMaCHOCTh MHOTHX MHUKPOOPTaHU3MOB.

OcHOBHBIE CAHMTApPHbIE U IKOJOTHYECKHE TPEeOOBAHUS
K MPOM3BOJCTBY OMONpenaparoB

[Ipoxykuus OHONpPEANPHUATHH Ha BCeX H3Tamax — OT HCCIENOBaHUS U J1a0OPaTOPHBIX
UCTIBITAHUN /10 TIPOM3BOACTBA U YIMAKOBKM KOHEYHO TMPOJYKTa - TpeOyeT CTPOTuX MpaBHI K
Ka4eCTBY, YHCTOTE, 0€30MaCHOCTH JIEKAPCTBEHHBIX MPENapaToB.

[Tpon3BOICTBO CTEPUIIBHBIX MpenapaToB 0co00 TOYHO PEryJupyeTcsl HalMOHAJIbHBIMU
pykoBoacTBamu U [lpaBmiiaMpu TpPOM3BOJACTBA M KOHTPOJS KadyecTBa JIEKAPCTBEHHBIX CPEICTB
goodmanufacturingpracticeformedicinalproducts (GMP) TOCT P 52249-2004.

[IpennpusaTis MEJULIMHCKOM U MUKPOOHOJIOTMYECKON MPOMBINUIEHHOCTH KJIaCCU(PUIUPYET
coryiacHo MexxayHapoaHomy crangapty MCO 14694-1 «Knaccuduxanus 4UCTHIX MOMEIIEHUH U
YUCTBIX 30H 3arpsHeHUsMH», 1998 (ot MOC -1 go MOC-9 — kmacc uucroter I1JIK). Drtoit
KJIaccupukanun coorBercTByeT poccuiickuii crangapt 'OCT P 50766-95 «Uuctbie nmomeuieHus.
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Knaccugukanus. Meronsl arrecraiuu. OcHOBHBbIE TpeOoBaHUsS». CTaHAAPT OTIMYACTCS TOJBKO
teM, 4To BMecTo MCO ykazaHo oOo3HaueHue P (poccuiickmii), B ckoOKaXx — KJIacc YHUCTOTHI IO
aMEepUKaHCKOMY CTaHJIapTy.

Kaxxnoe 61orpon3BoICTBO TOIKHO 00ECIIEUUTD 3aIUTY:

- CBIPbS, IPOMEKYTOUHBIX U KOHEUHBIX TPOAYKTOB OT JHOOOTr0 3arpsi3HEHUS;

- mepconana 00 cyOcTaHIuil, ¢ KOTOPIMU OHU pabOTaloT;

- OKpY’KaroIllel cpefpl OT BEIIECTB, KOTOPHIE IIPH OTCYTCTBUU COOTBETCTBYIOIUX MEpP U KOHTPOJISL
MOTYT IIOTOKOM BO3/lyXa BBIUTH HAPYKY ¢ OMONPEAIPUATHS.

[Tpu HeocTOpOXKHON paboTe ¢ pEeKOMOMHAHTHBIMU IITAMMAMHU HE UCKJIFOUCHO UX TMOIaaHue
B OKPYKAaIOLyI0 Cpelly, I/lé OHH MOTYT BbI3BaTh HEKOHTPOJHPYEMble MYyTAallUM HE TOJBKO Yy
MHUKPOOPTaHU3MOB, HO U JPYTUX BHJOB KMBBIX CYIIECTB. DTO TpeOyeT OT MepcoHala, 3aHATOrO B
pa3palboTKe U peanu3anuyd OMOTEXHOJOTHYECKHX IMPOLIECCOB C MCMOIb30BAaHUEM MPUEMOB I'€HHOMN
WH)XCHEepUH, OOJIbIICH OTBETCTBEHHOCTH M MPOU3BOICTBEHHOM TUCIUILINHBL.

Ilepen oKOHYATENBHBIM yJATCHUEM U3 YCTAaHOBKH BCE PEKOMOMHAHTHBIE MUKPOOPTaHH3MBI
JOJDKHBI ~ OBITh  MHAKTUBUPOBAaHBI B  COOTBETCTBUM C  ONPEACICHHBIMA  HMHCTPYKIHSIMH.
OTpaboTaHHYIO KYJNbTYpaJbHYIO Cpely TIIaTeJbHO IPOBEPAIOT Ha Haluuue B  HeH
KHU3HECTIOCOOHBIX MUKPOOPTaHU3MOB, YTOOBI HCKIIFOUUTH UX TONAIaHUE B OKPYKAIOIIYIO CPELy.

Cepbe3Hble JKOJNOTMYECKHE TPOOJIIEMbl BO3HUKAIOT B CBSI3M C 3allUTOM BOJOEMOB OT
CTOYHBIX BOJI, 00Opa3yromuxcs B 0onbmNX 00beMax MpH OMOTEXHOJOTHYeCKOM mpoiecce. OcHOBa
OUMCTKHA CTOYHBIX BOJI M 3aIIUThI OT HUX BOJIOEMOB — JIOPOTOCTOSAIIUE CIIEHUaIbHbIe OYUCTHBIC
COOpPY)KEHMsI, a TaKKe 3aMKHYTHBIE CHUCTEMbI B0JI000OpoTa. Ilepen cryckoM BTOUYHBIX BOJA B
OYHCTHBIE COOPYXEHMs OTpabOTaHHbIE HATHUBHBIE PACTBOPHI MOABEPraroT IMpenBapuTeiabHo Y-
OOJy4yeHHI0 C OJIHOBPEMEHHBIM BBEJCHHEM OKHCIUTENS, 4YTO IO3BOJISIET  pa3pyLIUTh
BBICOKOMJIEKYJISIPHBIE OPTAaHUYECKUE COEAMHEHUSI C 00pa30BaHUEM HU3KOMOJIEKYJISIPHBIX BEILECTB,
NOAJAIOIINXCA OMOJOTHYECKOMY OKHUCIUTENS, YTO TO3BOJISIET Pa3pyLIUTh BBICOKOMIIEKYJSPHbIE
OpraHMYECKHE COEIUHEHUS C 00pa30BaHUEM HHM3KOMOJIEKYJSPHBIX BEIIECTB, IOJAOIINXCS
OMOJIOrNYECKOMY OKHCIEHHIO B CHCTEME OUYUCTHBIX COOPYKEHUI. B «dackl Muk» npeanoyTHTeaIbHO
AMU30IUYECKOE MCIIOIB30BAHNE KOMMEPYECKMX IPENapaToB — T'€HHO-WHKEHEPHBIX IITaMMOB-
JeCTPYKTOPOB, Hampumep Oaktepuii poma Pseudomonas, B mia3Muzax KOTOPBIX HMEKOTCS T'€HbI
OKHCITUTENbHBIX  (epMeHTOB.  IlocTosiHHOE ~ HPUCYTCTBUE  IITAMMOB-IECTPYKTOPOB B
MPOMBINUIEHHBIX CTOKaX CuUMTaeTcss Majlod()(EeKTUBHBIM N0 NpPUYHMHE Maloi CTaOMIbHOCTH
1asMUA. 3aTeM UAYT CIETYIOIINE ITalbl OYUCTKU:

[TepBuunas o0paboTka (yHaleHuWe JEerKo OTACNSIONUXCS 3arps3HCHHI- KPYIMHBIX, JIETKO
OCKIAFOIINXCS YACTHUI, MACISHBIX TIEHOK);

Bropuunas o0paboTka (ynajgeHue CyCHEHAMPOBAHHBIX TBEPABIX YACTHI, Kak MpPaBUJIO,
OpPTraHUYeCKOH MPUPOJIBL; IJIsl ITOH [ETH UCTIONB3YIOT OMOJIOTHYECKOE OKUCIICHHIE — adPAINIo);
Tperuynas o00paboTka (TOTHOE OTACICHHE BCEX  OCTABIIMXCS — TpUMeEcel  MeToJaMu
ANEKTPOINATN3a, 00paTHOTO OcMOca, (PUIBTPAIIH, aACOPOITIN)

I/ICHOJ'II)SYI-OT OHMOJIOTHYECKUE CbI/IJ'II)TpI)I, HO IPCANOYTUTCIbHBI OMOJIOTMYECKUE OKUCIUTEILHBIE
IpyAbl C MPHUPOAHBIM KOMILJIEKCOM MHKPOOPraHM3MOB (aKTUBHBIM WJI), HANOMHHAIOLIUE
€CTECTBEHHBIE BOJHBIC AKOCHCTEMBI, TI€ B IIporecce (OTOCHHTE3a BOJOPOCIH BBIICISIOT
KHCJIOPO/I, TTOJIICPIKUBAsT a9POOHBIA PEKUM, KOTOPBI HEOOXOIMM [Tt OaKTEPUH, YTHIIN3UPYIOIIHX
OpraHWYeCKUEe 3arps3HsmonMe BemecTBa. [Ipm SToM dYETKO OTCIEKMBAETCs OamaHc pocTa U
NPOAYKTUBHOCTH OaKTepuil pa3IMyHbIX TPYIII.
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BaxHoii 3aaueii 3aIMThl OKpYKarOIIeH CpeIbl ABISETCS COKpAIleHHe BHIOPOCOB BPEIHBIX
BemecTB B armochepy. EE pemenune cBsf3aHO € TiyOOKOH OYMCTKOM JBIMOBBIX Ta30B C
UCKJIFOUEHUEM PACCEBaHUs B aTMOC(Eepe KOHEUHOT' O MPOIYKTA.

PanmonansHoe pemeHye npo0aeMbl 3alUThl OKpYXKarolel cpeibl JOKHO 0a3upoBaThes Ha
COBPEMEHHBIX MpPHHLUIAX pa3pabOTKU OUOTEXHOJIOTMYECKUX IPOU3BOJCTB, OCHOBAHHBIX Ha
0€30TXOIHOM MM MaJOOTXOJHOM TEXHOJOTMH. DTO HamOoJiee MPOTPECCUBHBIM IyTh PEIICHHS
HKOJIOTHYECKUX MPOOIIEM, B TOM YHUCIIE B 00JIACTH MEAMIIUHCKOW THOTEXHOJIOTHH.

IV. HumlocTpaTUBHBIN MaTepHaJl: IIPUIAraeTcs
V. JIuteparypa:
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JAOTOJTHUTEIbHASA:

109. bepesos T.T. , Kopokuna b.®. — buonornueckas xumust (ITox pen. U.M. MBanoBoit) — M.,
Menununa — 1981 r.

110. Huxwurtun ' A. — BuoxuMu4yecknue OCHOBBI MUKPOOHMOJIOTHYECKUX MPOom3BoIcTB — Kues, 1981.

111. Bputron I'. — Buoxumus npupoaHsix murMeHTos. M., Mup — 1986 .

112. Tlomosa T.B. — Pa3zBurne 6uorexuonoruu B CCCP — M., Hayka - 1988 .

113. [omynsauuonnsie acnekTsl OuorexHonorun — [leuypkun H.C., BpunbkoB A.B., MapkeHnkoBa
T.B. — HoBocubupck: - Hayka — 1990 1.

114. Cneuunanshble xypHaibl: «buorexnonorus», «®apmanus Kazaxcrana», «®apmareBTHUECKUI
OIOJUIETCHBY U JP.

VI. KonTpoJsbHble BONPOCcHl (00paTHAas CBS3b):
Kakwue pa3paboTku cTaim Ka4eCTBCHHBIM HAMpPaBIeHUEM B OMOTEXHOIOTUN?
Kakue nepcriekTuBHbIE pa3BUTHSI HAOMIOJAIOTCS B OMOTEXHONIOTHU?
Mertabonmueckue myTu OMoerpaganud KCeHOOMOTHKOB, CO3/IaHHBIX METOJOM T€HHON MH)KCHEPHH.
Kakue ocHOBHBIE CaHMTapHBIE U KOJIOTHYECKUE TPEOOBaHNUS K IPOU3BOJICTBY OMoNpenapaToB?



ONTUSTIK-QAZAQSTAN

MEDISINA

AKADEMIASY

«OHTyCTiK KasakcTaH MmeavunHa akagemusicol» AK

SOUTH KAZAKHSTAN

MEDICAL

ACADEMY

AO «HOxHo-KasaxcTaHCKass MEAVUMHCKas akaaeMusi»

Kadenpa «Texnonorun (papMaeBTHUECKOr0 MPOM3BOACTBA» 044/48-11

®dapmaneBTHUYSCKAs OMOTESXHOJIOTHS» lerp.m3ldd






