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BBEAEHHUE

buotexHonorus — CTpEMUTENBHO Pa3BUBAOIIASACA U MHTErPUPYIOLIAs
HayKa, NpPOHU3BIBAIONIAs BCE OWOJOTMYECKHE HAYKW M HaIpaBJICHUS
UCCIIEIOBAHUM.

CoBpeMeHHasi OMOTEXHOJIOTUA — 3TO MEXIUCUUIUIMHApHAS HAayKa U
OoTpaciib IPOU3BOJCTBA, KOTOpas Oa3upyercs Ha HUCIOJIb30BAHUU
OMOJIOTHUECKUX OOBEKTOB W CHCTEM MpPU TMOJYYEHHH IHUIIEBbIX
MPOAYKTOB, SHEPrUM, MEAUIIMHCKUX IPENapaToB; MPU OUYHUCTKE CTOUYHBIX
BOJ, IiepepaboTKe OTXOAOB MW Jp. MeXIuCUUIUIMHApHAs Npupoaa
OMOTEXHOJIOTUU BBIPAXKAETCS B €€ CBSI3M C TAKUMH HayKaMU, KaKk TeHeTHKa,
MHUKPOOMOJIOT s, OMOXUMUYECKass U XUMHUYECKasi TEXHOJIOTUA U (MEXaHUKa
CUCTEM M anmaparoB Karaiu3a. Ha pa3BuTthe OHWOTEXHOJIOTUH
CYILLIECTBEHHOE BJIMSHUE OKAa3bIBAIOT OTKPBITHS B O0JACTH REHETHYECKOU

WHXXEHEPHUH, MMMYHOJIOTHH, TE€XHOJIOTUU dbepMeHTaInH,
ouonsiekTpoxumuu. llepBoe MecTo B COBPEMEHHOW » OMOTEXHOJOTUHU
NPUHAJJICKAT  TEHETUYECKOM  WHKeHepudn. . OHa  mpemocTaBuiia

MCCIIEIOBATENSIM  HOBYIO, MCKIIFOUUTENBHO IIEHHYIO BO3MOXHOCTh —
MU3MEHATh T€HETUYECKYI0 MNPOrpaMmy OaKTEPUANbHBIX, PACTUTEIbHBIX U
KUBOTHBIX KJIETOK, U TE€M CaMbIM Kak Obl ‘3dBepiiniia (GOpMHUPOBAHKE
onorexHonorud. OCOOEHHOCTh Pa3BUTWSI MHOTHX  IEPCHEKTHUBHBIX
HaIpaBJICHU OWOTEXHOJOTWHA B 3HAYMTENIBHOW CTENECHU ONpPEAeIIaeTCs
HEO0OXOIUMOCTBIO TECHOT'O MEKIYHAPOIHOTO COTPYIHUYECTBA.

Hcnons3oBaHre OMOTEXHOAOTMYECKUX MPUHIUIIOB U OMOJIOTHYECKUX
IPOLECCOB B ITPOM3BOJCTBE, MOXKET CYLIECTBEHHO WM3MEHUTh MHOIHE
HaNpaBJICHUs PAa3BUTHUSA. HPOMBIIUIEHHOCTH W CEJIIBCKOrO XO35MCTBA.
NuTepec Kk 3TOM HayKe "M OTpaCiId YEJIOBEYECKOW JEATEIbHOCTA B
MOCJIEIHUE TO/Ibl PACTET.0UEHb OBICTPO.

e mnpenoAaBaHvss COCTOMT B O3HAKOMIJIEHHH CTYIEHTOB C
OMOJIOTUYECKUMHU, OOBEKTAMHU M UX NMPUMEHEHUEM B HAPOJHOM XO3SUCTBE,
31pPAaBOOXPAHCHUN U HAYKE, BO3MOKHOCTSAMU T'€HETUYECKOU U KJIETOYHOU
VHXCHEPU N (mosmyuenue BBICOKO3()(DEKTUBHBIX ITaMMOB
MUKPOOPTAHU3MOB, HOBBIX COPTOB PACTEHUWA M TMOPOJ >KUBOTHBIX),
YCTPOWCTBOM W NPUHUUIIAMH JEHCTBUSI OHMOPEAKTOPOB, C OCHOBAMHU
TEXHOJIOTMYECKON OMOPHEPreTUKU. 3HAaHWSA W HaBBIKW, NPHOOpETacMble
CPYJACHTAMH, MOTYT WCIIOJb30BaThbCs Il PELICHUS 3aJad CEJIbCKOIrO
X0351CTBA, MEAULIMHBI U PA3JIMYHBIX OTPACIIEX HAPOJHOIO XO35UCTBA.

VY4eOHO-MeToqM4YeCKUi KOMILJIEKC 110 Kypcy "OCHOBBI
OMOTEXHOJIOTUU" aApPECOBaH CTYJAECHTAM OMOJIOrMYECKUX CECIUATIbHOCTEM.
ABTOpBI BBIPAXKAIOT VICKPEHHIOIO 0J1aroAapHOCTh n./1.

Bonorosckomy, JI.B. XorsuteBoi, H.A. Kapremro, A.B. KuibueBckomy u
O.I'. 1aBbIICHKO 32 BCECTOPOHHIOIO MOAJIEPKKY JAHHOW padOThI, a TAKKE
peuenzenTam B.B. Banerosy, B.I'. MuTtpodanoBy u corpynnukam kadep
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ouoniornyeckoro (daxkynprera BI'Y 3a psa  TMONE3HBIX COBETOB W
MPEVIOKEHUN, HANpaBICHHBIX Ha YIy4IIeHHWE JaHHOTO Y4eOHOTO
mocoous.



1 TPEBOBAHUA OBPA3OBATEJIBHOIO CTAHOAPTA
(PykoBoasimuii 1okyMeHT Pecnny0siuku benapycsh
P/l Pb 02100. 5. 040-98)

BBICHIEE OBPA3OBAHUE
Jncunmianna «OCHOBbI OMOTEXHOJIOT MM

IIpakTryeckme  3amaun W BAOKHEHINWE  OTalbl  Pa3BUTUS
OHMOTEXHOJIOTHH. CBs3b OHMOTEXHOJIOTUH c OHMOJIOrMYECKIIMH,
XUMHUYECKUMH, TEXHUUYECKUMHU U APYTrUMH HaykaMu. OCHOBHBbIE OOBCKTHI
OMOTEXHOJIOTUU: KJIETKU MPO- U AYKAPUOT, UX XapPaKTEPUCTUKA U ©00J1acTh
npuMeHeHusl.  [loHstTHe 0 MOJEIBHBIX ®W  0a30BBIX _00BEKTax
OMOTEXHOJIOTUH,  MPUHIUIIBI  KOHCTPYUPOBAHUS  MPOMBIIIJICHHBIX
npoayneHToB. CreipbeBas 0aza OWOTEXHOJOTUM. THTBF U PEKUMBI
dbepMeHTaIMOHHBIX NpolieccoB. OCHOBHBIC HANpaBJCHUSI OMOTEXHOJIOTHUM.
['enernueckass uHXeHepuss W TexHoJorus pekomonmHantHeix JHK.
[TpousBoscTBO IIPOJIYKTOB TSI TIMIICBOM, MEIUIMHCKOM,
(bapMaleBTUUECKON MTPOMBIILICHHOCTH, CEIFCKOFO X0351CTBA U T.JI.

TPEBOBAHUSA K 3BHAHUAM U YMEHUAM

CrenuaJjmncT J0JKeH:
UMenb npeocmagieHue:

- 0 poid OHONOrMYECKOr0 MHOroo0Opa3usi Kak BEYIero
(dakTopa YCTOMYHUBOCTH KUBBIX CUCTEM M OMOCHEPHI B 1IETIOM;

- 0 TpHUPOAC OCHOBHBIX (DU3HOJOTUYECKUX  TMPOIIECCOB B
KUBBIX OPraHM3Max, O MeEXaHW3Max peryisiliud W OCHOBHBIX
3aKOHOMEPHOCTSX B3aUMOOTHOIIEHUN OPraHU3MOB C OKPYXKAIOLIEH
Cpelou;

=+ '0 CTPYKType M (YHKIMSIX T€Ha, MPUHIUIAX U METOAax
ICHETUYECKOr0 aHall3a, O TEOPUM M TPAKTUKE  MyTareHesa,
MYyTareHHbIX 3¢ PeKTax IPUPOIHBIX U AHTPOIIOTEHHBIX (PAKTOPOB;

- 0 TPUHLMUIAX  TEeHETHYECKOM  HHXKEHEepUH U  ee
WCIIOJIb30BaHUHM B OMOTEXHOJIOTHH;

- O COBPEMEHHBIX NpoOJeMax U TEPCIEeKTHBaX Pa3BUTHUS
OMOJ0TUU ¥ OMOTEXHOJIOTHH B YACTHOCTH;

- 0 ponau OOBEKTOB MNPOPECCUOHATBLHOM JACSATEILHOCTH B
ouocdepe, UX X03IMCTBEHHOM U MEIUIIMHCKOM 3HAYEHUH;

3HAmMb:
- 0COOEHHOCTH Mopdosoruu, dbuzunonoruu u
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BOCITPOM3BE/ICHUS; TeorpauuecKoe paclpoCTPAHEHUE U SKOJIOTHIO
MpEeACTaBUTENIEH OCHOBHBIX TAaKCOHOB, YMETh ILJIAHUPOBATh
MEpONPHUATUS IO UX OXpaHE U PAlMOHAIIBHOMY HCIOJIb30BAHUIO B
XO035MCTBEHHBIX U MEIUIIMHCKUX LIEJISX;

- OCHOBHBIE TpYIIIbl BHPYCOB OakTepui, pacTEHUU U
KUBOTHBIX, OCOOCHHOCTH UX OpPraHU3alliM KaK HEKJIETOYHBIX (hopm
KU3HHM,  pEIUIMKALMI0  Pa3HbIX  TUIOB  BUPYCOB U HUX
paclpocTpaHeHHe B TMPUPOJE, a TakKe Mepbl MNPOPUIAKTUKI
Han0oJIee OMACHBIX BUPYCHBIX MH(EKIIHIA;

- OCOOEHHOCTH OpraHu3alMy MPOKAPUOTHYECKUX  KIJIETOK,
pa3HO00pa3ue METabOINUYECKUX aKTUBHOCTEH MPOKAPUOT U MX, PO
B Pa3JIMYHBIX OMOJIOTMYECKUX CUCTEMAX;

- 0COOEHHOCTH KYJbTHUBUPOBAHUS PAa3IUYHBIX OMOIOIMYECKUX
OOBEKTOB, THUIBI H PEXKUMBl (EPMEHTAUUH U “.YCTPOUCTBO
bepMeHTepa;

- OCHOBHBIE 4YepThl (UBHOJOTHH PACTUTEIBHOW  KIIETKH,
MEXaHU3Mbl (POTOCHMHTE3a, [bIXaHWS, BOAOOOMEHa, pocTa U
pPa3BUTHUSL PACTECHUM, YCTOMYMBOCTU PACTEHUM K HEOIaronpusTHBIM
(dakTopam;

- COBPEMEHHOE YYEHUE O oKJIeTKe, YMETb HCIOJIb30BaTh
AKCIEPUMEHTAIbHBIE MOJIENH . HA, “KIIETOYHOM M CYOKJIETOYHOM
YPOBHE;

- OCHOBHBIE YEpPTHI CTPOCHUS, MeTa00IM3Ma, (PU3HOJIOTHU U
3aKOHOMEPHOCTEW BOCIPOUM3BEICHUS M CIEHHAIA3AUU  KJIETOK;
KJICTOYHBIA LUKJ J (€0 “PEryJsilUI0; OCHOBHBIE YEpPThI CTPOECHUS,
pa3BuTHUA, (PYHKIMOHUPOBAHUS U DBOJIIOIMU TKaHEH WBOTHBIX U
PACTEHUH; TUILbI TKAHEW;

-  OMOXUMHYECKHE U CTPYKTYpPHBIE XapaKTEPUCTUKU OCHOBHBIX
CYyOKJIETOUHBIX KOMIIOHEHTOB, METAa0OJMYECKHe NYyTH H HX
perysino; UMETh MIPEICTABICHUE 0 MaTPHUYHBIX
MaKpPOMOJIEKYIISIPHBIX CUHTE3aX, TEPMOIMHAMUYECKUX
O0COOCHHOCTSAX JKUBBIX CHCTEM M OMOPHEPTETHKE, O COBPEMEHHBIX
METOJOJOTHUECKHX MOJAX0/aX B 001aCTH OMOJIOTrNH KICTKH;

- Ouodusuueckue 3aKOHOMEPHOCTHU OMOJIOTMYECKUX
MpOILIECCOB,  OCHOBBI  (OTOOMOJIOTMM W TEPMOJUHAMUKHU
OHMOJIOTHYECKUX CHUCTEM;

- TEXHOJIOTHIO MPOU3BOJACTB IMpPHU IMOIYYEHUU OHOJIOTHYECKH
AKTHBHBIX BEILIECTB;

- 0COOEHHOCTH OHMOTEXHOJIOTMYECKUX MPOJYKTOB HAa OCHOBE
MEPBUYHBIX U BTOPUYHBIX META0OJUTOB KIETKH, a TaKke
3aKOHOMEPHOCTU UX CUHTE3A;



- CIOCOOBI  OYUCTKHM, KOHLEHTPUPOBAHUA M  IOIYYEHUS
TOBapHOU (pOpMBI OMONPENAPATOB;

- OCHOBHBIE  3aKOHOMEPHOCTH  OHMOJIOTMM  Pa3MHOXEHUS
KUBOTHBIX U PACTCHUN;

- OCHOBHBIE ATanbl OHTOI€HE3A, MOP(OJIIOTHYECKHE
(yHKIIMOHAJIbHBIE U OMOXUMHUYECKUE U3MEHEHHUS B XO/€ Pa3BUTHS Y
MpeACTaBUTENEH PA3IMYHBIX TAKCOHOB;

- TOHHUMATh MEXaHU3MBI pocra, Mopdorenesa U
mudPepeHIMPOBKY, TPUYUHBI TOSBJICHUS aHOMAIIMN Pa3BUTHS;

- TIPUHIUIIBI (dhopmupoBaHUs 51 (YHKIMOHUPOBAHAS
HaJIOpPTaHU3MEHHBIX CUCTEM Pa3JIMYHbIX YPOBHEMH;

- TMPUHLHUINBI U METObI OMOTEXHOJIOTUH, ATAllbl U CTAHOBJICHHUE,
OCHOBHBIE COBPEMEHHBIX HANPABJICHUS U JOCTUKEHUS;

- OCHOBBI JUJAKTHKUA OWOJOTHHU, COJEPKAHUE WU CTPYKTYPY
IIKOJBHBIX YYEOHBIX IUIAHOB, IPOrpamMM M y4Y€OHWKOB U YMETh HX
aHaJIM3UPOBATH;

- TpeboBaHUS K MHUHUMyMY COJIEp;KaHHSI U  YPOBHIO
MOATOTOBKM  ydYallMXcd 1O  OWOJIOPMM,  YCTAHABJIMBAEMBIE
roCyJIapCTBEHHBIM 00I11€00pa30BaTEIBHBIM CTaHIaPTOM;

- nOpoOjieMbl W TEHJCHUMM '\ ‘Pa3BUTUS  OMOJIOTMYECKOTO
00pa3oBaHMs U MyTH UX PELICHUS;

- YMETb UCIOJIb30BaTh HOBBIE TEXHOJIOTHH OOyUEHHS;

- (pyHIaMeHTaIbHBIC aCIEKTHI, COBPEMEHHBIE
METOJ0JIOTHYECKUE TMOAXOAbl M AKTyaJIbHbIe MPOOJIEMbl HAyKU B
M30paHHOM HaIlpaBJeHU N CIICIMATIN3AINY;

- TpeOOBaHUSI TEXHHKH O€30MacHOCTH M IMPUEMBI OKa3aHUsl IEpPBOMU
MTOMOIIIM MPU HECUACTHBIX CIIydasiX;
61140€Nb:

- HaBBIKAMU U METOJaMH aHATOMHUYECKUX, MOP(OJIOTrHYECKUX
M TAaKCOHOMHYECKHX MCCIICOBAHUMA OMOJIOTMYECKUX OOBEKTOB;

= \bU3UKO-XMMUYECKUMHU METOJAaMU HU3YYEHHS KJICTOK |
TKAHEeW, WMETh TIPEJCTaBJICHUE O METOJaX BBIICICHUS U
KCCIICIOBAHUS CYOMUKPOCKOIIUYECKUX CTPYKTYD;

- MeTojaMu (PYHKIIMOHAJIBHOW JIMAarHOCTUKHU, MUCCICIOBAHUS U
aHaJii3a >KUBBIX CHUCTEM, MAaTEMAaTMYECKUMHU METOJaMH OOpabOTKU
pe3yJIbTaTOB, TOHUMATh HPUHIUIIBI TTOCTPOCHUS W HCIOJIb30BAHUS
MaTeMaTUUYECKUX MOJEIEH OMOJIOTHYECKUX MPOIIECCOB;

- OCHOBaMH IICUXOJIOTO-II€arOTMYEeCKUX 3HAHUU U METOIUKOHU
MpernojiaBaHus OMOJIOTUH;

- MeToJaMu  HaOJIOJCHMS, OINHCaHUs, KYJIbTUBUPOBAHMS,
KJaccudukanmu, AKCIIEPUMEHTATBLHOTO aHaiau3a
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OMOTEXHOJOTMYECKUX O0HEKTOB;
YMemb UCHOJIb308AMb.

3HAHUS O PA3BUTUM OMOTEXHOJOTUM U OMOJIOTHH.
BBIOOp (hOPM M METOJI0B 00YUYEHUS;

- TUTAHUPOBAHUE YUEOHBIX 3aHSATUN B COOTBETCTBUU C YYCOHBIM
IJJAHOM W Ha OCHOBE €ro CTpaTeruyd; OpraHu30BbIBaTh W
KOHTPOJIMPOBATH Pa3IMYHbIE MO (popMe OOyUeHUs 3aHITHS;
METOJIMYECKUN aHAIN3 JUJAKTUHIECKOTr0 MaTeprala;

HOBBIE€ TEXHOJOTUHU O0YUYECHUSI;
UMembp ONbIM.:

- HaONIOJICHUs, ONHCAHUA, WJICHTU(PUKAIUU, KIaCCUPUKAMUU
KVBBIX OPTaHU3MOB;

- paboThl C pPACTUTEIILHBIMM U KUBOTHBIMH (OOBEKTaMU C
HCTOJIb30BAHUEM METOJIOB (DU3MOJIOTUM PACTCHUN W KUBOTHBIX,
TUOPUAN3AIMY U MOJIEKYJISIPHONU OUOJIOTHH;

- paboOThl C KIACCUYECKHUMHU OOBEKTAaMU TC€HETUYECKUX
HCCJIeIOBAaHUM, TPOBOAUTH aHAU3 PE3YJbTATOB, peIlIaTh 3aJauu 10
IeHETHKE;

MpernojiaBaHus OMOJIOTUH;
MIPOBEJICHUS TTOJIEBBIX U JIAOOPATOPHLIX PA0OT.
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2 YYHEBHAS ITPOI'PAMMA
O KYPCY «OCHOBbI BUOTEXHOJOI' WA

Pazgen 1 BBEJIEHUE

Tema 1 CraHoB/ieHMEe W OCHOBHbIC HANPABJICHHUS Pa3BUTHSA
OMOTEeXHOJIOTHH.

buorexHonoruss kKak MexoTpaciieBas 00AacTh HAyYHO-TEXHUYECKOTO
mporpecca M paszesl MpaKTHYeCKuX «3HaHuil. OCHOBHBbIE (DaKTOPHI,
OoOyCIIOBUBIIIME  Pa3BUTHE COBPEMEHHOW  OuorexHosoruu.  CBsizu
OMOTEXHOJIOTUU C OWOJIOTMYECKUMHM, XHUMHUYECKHUMH, TEXHHUYECKUMH U
apyrumu Haykamu. [Ipaktuueckiie 3a1aun OMOTEXHOJIOTUN W BaXKHEHIIIHE
sTanbl ee pazBuTHsa. OOJaCTH. NIPUMEHEHHS TOCTH)KCHUM OMOTEXHOIOTHH.
[lepcrieKTUBBI pa3BUTHUS OUOTEXHOIOTHH.

Paznen 2 OBbEKTHBI BUOTEXHOJIOI'MHU

Tema 2 [1oa00p.OMOTEXHOJIOTHYECKUX 00 HEKTOB.

[TpuHIMIE! 1000pa OMOTEXHOIOTUYECKUX OOBEKTOB: MOJICIBHBIC U
0a30BbI€ MUKPOQPTraHNU3MbI, IITAMMbI MUKPOOPTaHW3MOB, UCIIOJIb3yEMbIE B
OMOTEXHOJOIMH. PacTeHns Kak HICTOYHUK OMOJIOTMYECKH aKTUBHBIX
BelecTB. Menonp30BaHNe JKUBOTHBIX U KYJIBTYP JKHBOTHBIX KJIETOK IS
MPOAYKIIUU OMOJIOTUYECKN AKTUBHBIX BEIIECTB.

Tema 3 Mukpoopranu3mbl - OCHOBHbIEC 00bEKTbl OMOTEXHOJIOT M H.

[IpenmymiecTBa MUKpPOOPraHW3MOB TNEpea IPYrUMU OOBEKTaMU B
pPELIEHUN COBPEMEHHBIX OHWOTEXHOJIOTMYECKUX 3aJad. Beiienenne wu
CEJIEKIMSI MUKPOOPTraHU3MOB. [IprHIIMIIMANBHBIE TOAXOAbI K YIYUIIEHUIO
IITaAMMOB  TNPOMBIIUIEHHBIX ~ MHUKPOOPraHu3MoB.  [IpoMblmseHHbIE
(epMEeHTHI, MPOAYLUPYEMBIE MUKPOOPTaHU3MaMHU.

Pazgen 3 CBIPBEBAS BA3A BUOTEXHOJIOI'MA
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Tema 4 Cy0cTpaThl, HCNOJIb3yeMble B 0MOTEXHOJIOT U H.

TpeboBaHus, TpeabSABISIEMbIE K  MHUTaTEIbHBIM  CyOcCTparawm,
HCMOJIb3yeMbIM B OMOTEXHOJOTMYECKHX  mporeccax. I[IpupoaHbie
CBIPDHEBBIE  MATEPUAIIBl  PACTUTEIBLHOTO  IMPOUCXOXKICHUA.  OTXOABI
PA3IMYHBIX MMPOU3BOACTB KaK ChIPhE JIJIsI OMOTEXHOJIOTUUECKUX MTPOIIECCOB.
XuMuYecKkrue U HepTexumMuyeckue cyocTparhl, MPUMEHSIEMbIE B KaueCTBE
CBIPbSI JJ1s1 OMOTEXHOJIOTUH.

Paznen 4 TEXHOJIOI'NMK ®PEPMEHTALIMOHHBIX
HPOLHECCOB

Tema S ®epmMeHTaAIMOHHBIE IPOLECCHI.

[IpenmMy1iecTBa 1 HETOCTATKH OMOTEXHOJIOTUYECKUX MPOU3BOACTR MO
CPaBHEHUIO C XUMHUYECKHUMH TeXHOJOrusMU. llutarenbHbie «Cpeasl AJis
(hepMEeHTalMOHHBIX MIPOIIECCOB. [IpuHUMNIMATBHBIE CXEMBI
OMOTEXHOJIOTMYECKUX  TPOLIECCOB,  OMNPEIECISIONINE  KOHCTPYKIHU
ouopeakTopoB. Tumbl U pexuMbl ¢epMeHTauud. TpedoBaHusA, Npeab-
aBisgeMble K Ouopeaktopam. I[lpuHIMNBI MacmITaOUpOBaHHUS TEXHO-
JOornuyeckux mpoueccoB. Crnenuanu3upoBaHHbIE (epMEHTAMOHHBIE
TEXHOJIOTHH.

Tema 6  Koneunsble craguu, /TOJy4YeHUS]  NPOAYKTOB
OHMOTEeXHOJIOTMYeCKHUX MPOLECCOB.

TexHomorun KyJlnbTUBUPOBAHUSA, KACTOK KXWUBOTHBIX M PAaCTEHUMU.
KoHeuHble cTaguM  TOJy4EHUS| IPOJYKTOB  OHMOTEXHOJOTMUYECKHUX
npoueccoB. OtneneHue OMoMacCel, MeToabl AE3WHTErpaluu  KIETOK.
Brigenenue 1eneBoro mpoaykra.

Pa3znen S®EPMEHTHAS TEXHOJIOT'USA

Tema 7 IlpumeneHue d¢epMeHTOB B OHMOTEXHOJOTIHYECKHUX
npoieccax.

O6nacte  mpuMeHeHUsT (HEPMEHTOB B OHMOTEXHOJIOTMYECKUX
Mpou3BOACTBax. LIpenmMyIiiecTBa U HeIOCTaTKU (DEPMEHTHBIX TEXHOJIOTHH.

NMMoOmIM3oBaHHbIe (DEPMEHTHI U MIPEUMYIIECTBA UX MPUMEHEHUS B
ounorexHojoruu. [IpupoHbie ¥ CUHTETUYECKUE OPTaHMYECKUE HOCUTEIH,
UCIIOJIB3YEMBIE 11 UMMOOUHM3anuu (pepMeHToB. THUIBI HEOpraHUIECKUX
HocuTeneil. CrnocoObl  UMMOOWIM3aUMU  (PEpPMEHTOB:  ajcopOLus,
BKIIIOYECHHWE B TElM U TMOJYINPOHMIIAEMble MeMOpaHbl, KOBaJIEHTHOE
CBs3bIBaHre. IMMOOMIIM30BaHHbBIE KJIETKH B OMOTEXHOJIOTHH.

Pasznen 6 BUOTEXHOJIOI'YA B MEJIUIIUHE,
MPOMBIIIJIEHHOCTHU U CEJIbCKOM XO3AMCTBE
Tema 8 buoTexHo/10rus B NUILEBOM MPOMBIIIVICHHOCTH U
MeInLHHe.
TexHosmorust MPOU3BOJACTBA MOJIOUHBIX MPOAYKTOB. [Ipon3BOACTBO
XJ1e00MpOAYKTOB. bpoauiibHble MPOU3BOJICTBA (IIMBO, BUHO), MOJIyYECHHE
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OEJIKOBBIX MPOAYKTOB, IHILEBBIX A00ABOK M HMHIPEAUEHTOB. buorex-
HOJIOTUSI TPOU3BOJICTBA "OJJTHOKJIETOYHOr0" O€JIKa 1 €ro NPOAYLEHTHI.

OcoOble TpeOOBaHUS K MPOU3BOJCTBY OEIKOBBIX MPOIYKTOB MEJH-
LMHCKOro Ha3HadyeHus. [Ipon3BOACTBO OENKOBBIX KOMIIOHEHTOB KPOBH.
[Ipon3BOJCTBO TOPMOHOB, PETYIATOPHBIX (PAKTOPOB U  (PEPMEHTOB.
MuKpoopranu3Mebl, UCIOJIb3YEMbIE ISl CAHTE3a JIEKAPCTBEHHBIX BELIECTB.

[IpuMeHeHnss UMMOOHMIIN30BaHHBIX (DEPMEHTOB B MEUIIUHE.

Tema 9 MHMcnosib3oBaHue OMOTEXHOJOTHYECKHX IMPOLECCOB B
CeJIbCKOM X035ICTBE, JHEPreTHKe U XUMHYECKOI MPOMBbIIIJICHHOCTH.

[lepcrieKTUBBI ~ HMCHOJB30BaHUS  OMOTEXHOJOTMUM B CEJIbCKOM
X03sMCTBE. YIIydIlleHue COPTOB pacTeHuil. buonorudeckas duxeaiims
a3oTa 000OBBIMHU KYJIbTYpaMH IIPU CUMOKO03€. bromornyeckuii KQHTPOJIb.

[IpuMeHeHre METOAOB OMOTEXHOJOTMH B MPOU3BOJICTBE “9HEPTHUH.
[Ipou3BojcTBO 3TaHOoNa.  buorexHonormyeckue crnocoObl [OTydYEeHHE
MeETaHa.

bpoauibHoe IIPOU3BOJICTBO PaCTBOPUTEIICH TexHonorus
MIPOU3BOJICTBA OPraHWYECKUX aMUHOKHUCIOT. OpraHuyecKhe KHUCIOTHI,
MPOAYLUPYEMBIE MHUKPOOpPTraHU3MaMHU. bHOIKCTpaKTUBHAs METaJULyprusl.
buononmmepsl. buonospexaenne MaTepuaos.

Paznen 7 KIETOUYHASA UTHXEHEPUSA

Tema 10 Ucnosib30BaHue KYJbTYPbI KJICTOK OPraHM3MoOB B
OMOTEXHOJIOTMH.

Metoasl KyIbTUBUPOBAHUSI'KIETOK BBICIIMX pacTeHuid. KamnycHsle u
CYCIIEH3UOHHBIE  KYJIbTYpbI; “METOAbl  TOJy4eHUs U  00JacTh
UCIoib30BaHMs.  [IporermacTel  pacTUTENBHBIX  KJIETOK;  CHOCOOBI
MOJIYYEHHUs, METOAbl (KYIbTUBUPOBaHUA U pereHepauuu. CrusHue
MPOTOIJIACTOB PACTUTENbHBIX KIETOK. ['HMOpuau3amus CcoOMaTu4ecKux
KJIIETOK pacTeHWid- ‘KylbTUBUPOBAHHWE KJIETOK W TKAaHEW >KUBOTHBIX.
Heo0xoauMble yelIoBUs 17151 KYJIbTUBUPOBAHUS KJIETOK KUBOTHBIX.

KiionaneHOE MUKPOPA3MHOXKEHUE U 03/I0POBJICHHE KJIETOK PACTEHUM.
MoHoKIoHAIIbHBIE aHTUTENA U TeXHOJorus ruopuaom. Kpuocoxpanenue.

Pazgen 8 MOJIEKYJIAPHO-'EHETHYECKHUE OCHOBbBI
BUOTEXHOJIOTUM U TEHETUYECKON MH)XEHEPUN

Tema 11 MoJiekyJSIpHO-T€eHETHYECKHE OCHOBBI peajin3auum
reHeTH4ecKoi MH(POPMALUH B KJIETKe.

['eneTnueckast MHXEHEPUS U TEXHOJOTUA PEKOMOMHAHTHBIX MOJIEKYJL.
OCHOBHBIE OTKPBITHUS, TEOPETUYECKH OOOCHOBABIIHME TEXHOJIOTMYECKHA
MOJX0JT K HacjieACTBeHHOU mH@opMaruu. OOIIre MOHSATUS O MAaTPUUHBIX
IpoLeccax: PeruIuKalns, TPAHCKPHUIILNS, TPAHCIISALHS.

Tema 12 UHCTPYMEHTHI FeHETHYECKOH HHKEHEPUH.

NHCTpyMEHTBI  I€HETHYECKOW  HMHXKeHepuu.  Pecrpuuumpyromue
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SHJIOHYKJI€a3bl; UX OCHOBHBIE XAPAKTEPUCTUKUA U O0JACTh MPUMEHEHUS.
Cnocobbl  «Hapesanus’» W uaeHTu(ukaumu  pparmenroB  JIHK.
Coenunenue ¢parmentoB JHK. OOparHas TpaHcKpunraza #W €€
MCIIOJIb30BaHKe B reHHOM nHkeHepuu. JJHK-nmonmumepasza n JJHK-nuraza.

Tema 13  BekropHble  cucTeMbl, NpPUMEHAEMbIe  JIS
KJIOHMPOBAHUSA B KJIETKAX MPOKAPUOT U 3YKAPHOT.

[Tonsitue BekTopa. OOIIKME CBOMCTBA BEKTOPOB. BEKTOpHBIE CHCTEMBI,
IIPUMEHSEMbBIE IPU MOJIEKYJISIPHOM KJIOHMPOBAHWMU B KJIETKaX IPOKAPHUOT.
Tunbel BEKTOPOB: IUIa3MUIHBIE U (ParoBble BEKTOPHI MPUPOJAHOTO M
MCKYCCTBEHHOTO  MNPOUCXOXKACHUA.  [IpHHIMIIBI ~ KOHCTPpYHMPOBaHHS
BEKTOpPOB. Dar A, 1 BEKTOPbI, CKOHCTPYUPOBaHHbIE HA OCHOBE €ro FeHOMA.
da3Muabl, KOCMHIbBI U UX MPUMEHEHHE. YNaKOBOYHas cucrema,dara A.
baHKY reHOB ¥ KIIOHOTEKH.

BektopHble CHCTEMBI Uil KIOHHPOBAaHMS B KIIETKAaX , APOMIKEH.
Hcnonp30BaHne BUPYCHBIX TEHOMOB B Ka4€CTBE BEKTOPOB JUISI BBEICHHS
IF€HETUYECKOM MH(OpMALMK B KJIETKU >KUBOTHBIX. [IPUpPOIHBIE BEKTOPHI
it pactennii. Opranuzaius 1 «roseaeHue» Ti-1aa3Muabl.

Tema 14 KiioHupoBaHue reHoB.

Crparerust KIOHUPOBaHUA. DKCIPECCHUS MYKEPOJHOW T'E€HETUYECKON
MH(popMalMi B KIETKaX OaKTepui, APOXKKEH, PaCTEHUH U KUBOTHBIX.
Oco0eHHOCTH OpraHu3alMy BEKTOPHBIX\, CUCTEM [JIsi SKCIIPECCUU T€HOB.
[lonydyenne mnpoayLeHTa YeIOBEYECKOro TropMoHa pocta. CrocoOsl
BBeAeHUs KioHupyeMmon [JHK B knetku Oaktepuil, pacTeHUI U KUBOTHBIX.
Metoasl oTOOpa KJIETOK, HACACHYIOIIUX PEKOMOWHAHTHBIE MOJIEKYJIBI C
HEO0OXOIMMBIM I'€HOM.

Tema 15 Anaaus ‘pparmentoB JIHK u omnpegesieHue moJHbIX
HYKJICOTHIHBIX MOCJIEI0BATEIbHOCTECH.

DnekTpodopeTudecKuit METO/T aHanu3a. IToctpoenne
pectpukunonHblX kKapt JHK. Merog CaysepH-O10T rubpuanzanuu.
MunucaTeIuTHas JIHK. I'ennas AKTUJIOCKOITHS. Metoasbl

cexkBeHupoBanus (pparmentoB JAHK. AmMmndukanus gparmentor JHK c
MOMOIIBIO)- “MeTO/la  TNojuMepasHod  menHod  peakuuu  (IILIP).
Xapakrepuctuka Meroga I[P u ero ocHoBHble craguu. Mcnosib3oBaHue
I[P\ B 1gmarHocTMKE HACICACTBCHHBIX 3a0oneBanmii. IILP wu
HallpaBJICHHbIN calT-cienu(UUeCKuil MyTareHes.

Pasgen 9 JOCTUKEHUSI COBPEMEHHOU
BUOTEXHOJIOTMX U TEHETUYECKON MH)XEHEPUN
Tema 16 I'enbl U reHOMBI (TEHOMHUKA).
OnpeneneHre HYKJICOTHAHBIX IOCIEAOBATEILHOCTE B TI'€HOMAX.
AHHOTanus paciiuPpoOBaHHOW MOCIEAOBATEIBHOCTH. XapaKTepUCTUKA
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T€HOMOB IIPOKapUOT. XapaKTEPUCTUKA TEHOMOB dYKapuOT. MUHUMAaIbHbIN
Tr€HOM, HEOOXOIUMBIN ISl )KU3HU.

Tema 17 Ycnexu OMOTEXHOJIOTHUM U FeHETHYECKOW MHKEHEPUU B
CeJIbCKOM X03(/iCTBE U MeUIIMHE.

Hcnons3oBaHre OMOTEXHOJOTHYECKUX MOAXOJO0B B KHUBOTHOBOJCTBE
1 pacTeHueBOoJACTBE. OCHOBHBIE 3Talbl MOJYYEHUsS TPAHCTEHHBIX JKUBOT-
HbIX. [loJyyeHne TpaHCreHHBIX JKUBOTHBIX C HEOOXOAMMBIMU IIPU3HAKAMHU.
I'ennast Tepanus. IlonydyeHue TpaHCreHHBIX pacreHud. Ilpumenenue
METOJIOB TEHETUYECKOM WHKEHEPUM [ YJIYUYLICHUS XO35AMCTBEHHBIX
cBOMCTB pacreHuid. [loBbllieHME yCTOWYMBOCTH PAcTEHUM K OOJE3HAM\H
BpeauTessaM. llepcnekTuBbl HCIIOIBb30BaHUS TPAHCTEHHBIX PACTCHUM.

buorexHomorud u meguuuHa. IIpou3BOACTBO TOPMOHOB ( YEIOBEKA
Tr€HHO-UH)KEHEPHBIMU MeToAamu. lloydeHne aHTUOMOTHKOB ‘HA~OCHOBE
T€HHO-UHKECHEPHBIX TEXHOIOTUM. [1onyyeHrne HOBBIX BaKIIUH.

Tema 18 buorexHosorusi M OKpy:KaIIas cpeaa.

buorexnomorus u okpyxkawmomas cpena. ColUAIbHBIE ACHEKTHI
OMOTEXHOJIOTMM U OUWOMHXKEHepuu. ['eHeTnueckas WHXEHEpUs W
0100€e301aCHOCTb.
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3 TEKCTBI JIJEKIIUHA

JIEKIUA 1. HPEAMET BUOTEXHOJIOT'UH, 3ATAYN,
METO/bI U ITEPCIIEKTUBBI PASBUTUASA

1 TIpenmer OMOTEXHOJIOTHH.

2 PazBurtue onorexnosoruu B CHI'.

3 Pa3BuTtue OuotexHoioruu B benopyccuu.

4 TlepcrieKTUBBI Pa3BUTHUS OMOTEXHOJIOTHH, HCIIOIb30BaHUE
OMOTEXHOJIOTHYECKUX MPOILIECCOB B PA3JIMUHBIX OTPACIISIX HAPOIHOTO
XO035IMCTBA.

1 IlpegmeT OMOTEXHOJIOTHH.

buotexnomoruss — Hayka O CIoco0ax CO3JaHHuS HPOIYICHTOB
OHMOJIOTMYECKH aKTHUBHBIX BCIICCTB Ha OCHOBC JKHMBBIXy OPIaHU3MOB H
MCTIOIb30BaHUH OMOJIOTHUECKUX OOBEKTOB M OMOIIOTMYECKUX MPOIIECCOB B
TEXHUKE, TPOMBIIIJICHHOM IMPOU3BOJICTBE, OXPAHE OKPYKAIOIICH CpeIbl.

YeoBek MCHONIB30Bajd OMOTEXHOJIQIMIO ., MHOTHE TBHICSYU JIET:
MUBOBApPEHME, BBbINIEUKa XJieOa, XpaHCHUC "M IMepepadoTKa IPOAYKTOB
nyreM (epMeHTauuu (ChIp, YKCYC, COYCy MBUIO, MPOCTEUIINE JIEKApCTBa,
nepepadboTKa OTXO/I0B).

Pa3paboTka MeTO0B T€HHOV HH)KEHEPHUH, OCHOBAHHBIX HA CO3/IaHUU
pekomOuHanTHbix JIHK, npuBena k "OmorexHojornueckomy Oymy"
3HAQUYMUTEIIbHO YCKOPHIIA PA3BUTHE OCHOBHBIX OTpaciieil OMOTEXHOJIOTUH.

B 50-60-x romax XX\ B€ka cTajau MHTEHCHBHO Pa3BUBATHCS MHOTHE
HarpaBJieHUsT  OMOTEXHOJOTMYECKOM  MPOMBIIUIEHHOCTU:  CEJIbCKOE
X035MCTBO, MPOU3BOACTBO XMMHUUYECKUX BEUIECTB, SHEPIeTHKA, KOHTPOJb
3a COCTOSTHUEM', OKPY’KaloIIeW cpepl, NUIIeBas IPOMBIIIIEHHOCTD,
MaTepuagoBeICHUE, MEAUIMHA.

Hcnojm30BaHue OCTUKEHUNW HAayKh B OHMOTEXHOJIOTMM CBSI3aHO C
(yHIAMEHTAIBHBIMU HCCIICIOBAHUSAMM, KOTOpPBIE OCYIIECTBISIOTCS Ha
CaMOM BBICOKOM COBPEMEHHOM YpPOBHE. MOXKHO MEPEYUCIUTD BAXKHEUIIINE
OoTpaciyu HayKd, KOTOpbIE  BHECIM UM BHOCAT OOJBIION BKJIaJ B
OCYIIIECTBIICHHE TOrO WM HHOrO OHOTEXHOJOTMYECKOr0 Ipolecca:
MUKPOOMOJIOTUSI, TEHETUKa, OHOXUMUSA, XUMHUYECKas TEXHOJIOTHS,
TEXHOJIOTHS THILEBOM MPOMBIIIJIEHHOCTH, 3JEKTPOHUKA U Jp. Pa3Butue
OTZIEJIbHBIX TEPCHEKTUBHBIX Pa3/IeiOB OMOTEXHOJIOTMH OCYIIECTBIIACTCS
P TECHOM MEXIYHApOJHOM COTPYIHHYECTBE CIELHUAINCTOB, YUYEHBIX U
TexHoJioroB. Hampumep: B 001acTy T€HHON HWHKEHEPUU JIUILb HEMHOTHE
Hay4HbI€ KOJUIEKTUBBI B MUpE O0JaJar0T JIOCTATOUYHBIM OIBITOM Pa0OTHI,
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HO HMX Pa3pabdOTKu OBICTPO CTAHOBATCS OCTOSIHUEM MHUPOBOW HAYUHOM
OOIIIECTBEHHOCTH.

Bo3HuKHOBEHHWE  COBPEMEHHOM  OWMOTEXHOJOTMM  ObLIO OBl
HEBO3MOXXHO U 0€3 YCIIEXOB B pa3padOTKe MHCTPYMEHTAIbHBIX METOOB
WCCJIEJOBAHUN, OCHOBAHHBIX Ha MCIIOJIb30BAHUMA COBPEMEHHEHUIINX
MpUOOPOB KaK OTEUYECTBEHHOT0, TaK U 3apy0eKHOr0 MPOU3BOJICTBA.

B 511060M OHMOTEXHOJIOTHYECKOM IPOoIiecce HE0OX0IUMO 00s3aTEIBLHOE
Y4acTHE U B3aUMOJICUCTBUE MEXK]y COOOW OpraHu3MoB (OakTepuu, rpuobl,
IpPOXOKM M T.JI.) € cyocTpaToM (TUTaTeNbHAash cpella WM BEIIECTBO;
pazjiaraéMoe TeM WM UHbIM MHUKPOOPTAHU3MOM ).

CoBpeMeHHasi TPOMBIIUICHHAS OMOTEXHOJOTHUSI BKJIIOYAET ~4€ThIPE
OCHOBHBIE CTaauu: 1 - BBIOOp IITaMMa MUKpPOOpPTaHW3Ma WIH (KWIBTYPHI
KJIETOK, OO0JaJarolMX MOBBIIIEHHOW MNPOAYKTUBHOCTBIO;~2 ‘= TI0A00D
MUATATEIbHON  Cpefbl, OO0ECHEYMBAIOIIEH ONTUMAIbHBIN...ONOCUHTE3
LEJIEBOr0 MPOAYKTa; 3 - KyJIbTHUBUPOBAHUE KIIETOK-HPOAYLEHTOB; 4 -
BBIZICJICHUE IIEJIEBOTO MPOJYKTa, €ro o0padoTKa,, OYHWCTKA, MOJyYCHHE
TOBApHOU (POPMBI ITOTO MPOTYKTA.

Cam TepmuH "OnoTexHOJMOTH" HE cpa3y CTajl o0menpuHIThIM. CII0BO
"bio"- B mepeBome ¢ rpeueckoro 'xu3Hp',technos"- cmocob, meron
MHIyCTPUAJIBHOTO MPOW3BOACTBA. JlJIsi MCHOJIb30BaHUA HAMOOJEe TECHO
CBA3aHHBIX C OWOJOTHEll Pa3HOOOPA3HBIX CIOCOOOB  MOJYyYCHHUS
OMOJIOTMUECKN AaKTUBHBIX BEUIECTB MPUMEHSUIM TaKHE€ TEPMHHBI, Kak
NpUKJIAIHAsS MHKPOOUONIOrus, / IIpUKIagHas OUOXHMUS, TEXHOJIOTHUS
(hepMEeHTOB, OMOUHKEHEPUS, HPUKJIaIHAS TEHETUKA U T.]I.

Panee He MMenoCch HAYUHBIX MPEICTABIECHUN O Mpolieccax, JexKalux
B OCHOBE PAa3JIMYHBIX TEXHOJOTHI, OJTHAKO HA MPOTSHKEHUM THICSYEIIETHI
YCHEUIHO MCIOIb30BA/ICA METO MUKPOOHUOIOTrHYECKON (hepMEHTAlUN IS
COXpaHEHHUs MUIIY; TOIYYEHUE ChIpa, YKCYCa, YIYUYllIEeHUE BKyca, BBIIIEUKa
xje0a W TPUTrQTOBJIECHUE COEBOTO COyCa, IPOU3BOACTBO CHUPTHBIX
HanuTkoB. Hanbosiee qpeBHss U, B HACTOSAILEE BPEMsI, BXKHAS B JIEHEKHOM
WCUYUCJICHUY | OTpacib MHUIIEBOM NPOMBIIIJIEHHOCTH - IHBOBapEHUE.
[lepBblii ‘penent nuBa ObL1 0OHapyskeH 6000 jieT 10 Hamiei 3pbl B IPEBHEM
Basujosne, a oxono 3000 net no H.3. Obu10 U3BecTHO 20 copToB nuBa. B
HACTOSIIIIee BPEMsi BO BCEM MHUPE eKETOIHO Mpon3BoauTcs okono 10''-10"
JIMTPOB MHUBA PA3IUYHBIX COPTOB U HAUMEHOBAHUI.

binarogapst tpynam JI. Ilactepa B koHie X1X Beka ObUIM CO3/1aHbI
peanbHble MPEINOCBUIKM Il JAJbHEHIIEro pa3BUTHA MPUKIATHON
MuKpoOuonoruu. lIlactep ycTaHOBWI, 4YTO MHKPOOPTaHU3MBI HIPAOT
KJIFOYEBYIO POJIb B IpoOIEccax OpOKEHMS, U MOKa3ajl, 4TO B 00pa30BaHUU
OTHENbHBIX MPOAYKTOB YYacCTBYIOT pas3iiMyHble uX Buibl. Ero
HCCJICIOBAHUSA TIOCIY)KWJIM OCHOBOW pa3BuUTHUs B Hadaile XX  BEka
OpOIUIBHOTO TPOM3BOACTBA OPraHUYECKUX pACTBOpUTENEH (aleToHa,
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ATaHoja, OyTaHoJia W wu3ompora”osia). Bo Bcex »dTUX mpoiieccax
MHUKPOOPTaHU3MBI B OECKUCIOPOTHON Cpe/ie OCYIIECTBISIOT PEeBPAIllCHHUE
YIJIEBOJAOB pPACTEHUN B ILEHHBIE NPOAYKTHL. B KauecTBe HCTOYHUKA
SHEPTUM JIJI1 pOCTa MUKPOOBI B 3THX YCJIOBUSX HCIOJIb3YIOT U3MEHEHHS
SHTPOIHH TIPY MTPEBPALICHUU BEUIECTB.

3HAUUTENIbHBIM  3TAllOM B  Pa3BUTUM  OHUOTEXHOJIOTMHM  ObLla
OpraHu3aIus MIPOMBILIJIEHHOT O MIPOU3BO/ICTBA AHTUOMOTHUKOB.
OcHOBaHvEM I 3TOr0 MOCHYKWJIO OTKpbiTHe B 1940 1. diiemuHrom,
@nopu 1 YeWHOM XMMHOTEPAIIEBTUYECKOW AKTUBHOCTU IIEHULIUIUIMHA:
Kak u3BecTHO, TaHHBI AHTUOMOTHUK W €ro MPOU3BOJICTBO 3aHUMAJIH OHHO
U3 BEIyIIMX MECT B MEJUIMHCKOW OWOTEXHOJOTHMH 1O HACFPOSIIETO
BPEMEHH.

Hcnonp30BaHE MUKPOOPTaHM3MOB TIPH MNEPepadOTKE~OTXOII0B HE
TpeOyeT CO3/laHUs CTEPUIIbHBIX YCJIOBHUM, HAIPOTUB, YeM OOJBIIE Pa3HBIX
MUKPOOPTaHM3MOB YYacTBYET B JAHHOM Ipolecce, Temrydiie. [Ipomecc
MUHEpAIU3AIMN  OPTaHUYECKUX OTXOJOB B  ad9pPOOHBIX  YCIOBUSX,
OCHOBaHHBIM Ha MCHOJIb30BAHUA MHUKPOOPTaHW3MOB AKTMBHOT'O WJja, ObLI
pazpaboran B 1914 rogy. C Tex mop OH CyIIECPBEHHO MOJICPHU3UPOBAH,
ctan OoJyiee CIOKHBIM U TPOU3BOAMTENbHBIMS U MCHOJB3YETCSI BO BCEM
MUpe AJid epepabOTKU CTOYHBIX BOJ. YTUIM3ALHUS CTOKOB B aHa3POOHBIX
YCJIOBUSAX CMEIIAHHOW MHUKPO(IOpOH | BBIBBIBAET 00pa3oBaHHE Ouorasa
(CH4 u CO,), KOTOpPBIA HCMOJB3YeTCs  KaK jAemieBast sHeprus. OaHo u3
MEPBBIX MECT IO MPOU3BOJICTBY OWoraza 3anumaer Kwuraii (okomo 20
MWUJIMOHOB TE€HEpaTopoB Ouorasa). B mociienHue Tojbl TPUMEHSIOTCS
HEOOJIBIIINE YCTAHOBKU, JMPEIHa3HAYCHHbIE I NEepepabOTKH OTXOAOB
CEJIbCKOTI'0 X0351CTBA.

Hanbonee WHTEHCMBHO OMOTEXHOJOTMYECKAs MPOMBIILIEHHOCTh
CTajla Pa3BUBATHCANAIOCIE BTOPOM MHUPOBOM BOMHBL. TOJNYKOM K ee
Pa3BUTHIO MOCITYKUJIU CIEAYIOIINE OTKPBITHS:

- Yorconwu Kpuk B 1953 1. yCTaHOBMIM TNpPOCTPAHCTBEHHYIO
crpykTypy AHK.

- bnaronapsa paboram CsHrepa mo cTpykType O€nkoB (CTpyKTypa
MHCY/MHA), a Takxke OamaHa u barra (1967 r.) mo nerpamanuu OENKOB,
[OSIBINIMCH MPUOOPHI ABTOMATUYECKOI'O OMPENENEHUs CTPYKTYpPhl OEJIKOB
(flocieIoBaTENIbHOCTH AMUHOKHUCIOT, 1978 1.).

- B 1980 romy B KanudopHuiickom yHHUBEpCUTETE OBbLI
CKOHCTPYHPOBAH CEKBEHATOP O€JIKOB, KOTOPBI MOI OINpPEACIAThH
nocyienoBaresibHOCTh Ooiiee 200 aMUHOKHUCIIOT B JIEHB.

- Ilo ycranosnennoun crpykrype JHK Hauamuce mccnenoBanust 1mo
cuHTe3y OwonosumepoB. B 1977 r. B MEAMIIMHCKOM HalMOHAJIHLHOM
nenrpe "Xoyn " (KanmudopHus) CHUHTE3UpPOBAaH TE€H COMATOCTaTHHA
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(Urakypa); B 1979 r. — ren uHcynuHa 4denoBeka; B 1980 r. — Urakypa
CO3/1aJ]1 CHHTE3aTOpP I'€HOB.

2 PaszButue onorexnosioruu B CHI'.

B 1986 r. Obuio co3maHo MMHHCTEPCTBO MEIUIMHCKOW U
MUKpoOHonorndeckoi mnpomeiinuieHHocTd. B 1o Bpemss B CCCP 6bu10
HaJa)X€HO MPOMBIIIJIEHHOE TMPOU3BOJCTBO O€lKa  OJHOKIECTOUYHBIX
opranuzmoB (BOO), npencrapisiBuiero co0oM Cyxyro Onomaccy IpoxoKen
Saccharomyces cerevisiae. O0beM TPOU3BOJICTBA ITOr0 O€JKa B TOJ
coctaBist 1 muH. TOHH, npuyeM 40% Ha OCHOBE HCIIOJIb30BAHMS \ B
Ka4yecTBEe CyOcTpaTa THIPOIM3ATOB JipeBecMHbl U 60% — HOpMaIbHBIX
napauHOB HEPTH.

[lossiBiIMCh HOBBIE HANpaBJIEHUS, Pa3BUBAOIIMECS ~Ha “~OCHOBE
OMOTEXHOJIOTUH, U IPOIYKTHI, IOJy4aeMbI€ C €€ TOMOILBIO.

[IIupokoe pacnpocTpaHEHUE MOITYYUIO MPOU3BOJCEBO, AMUHOKHUCIIOT
B a’pOOHBIX MHKPOOMOJOrMYECKHX mpoueccax. «.B  HanOonbliem
KOJIMYECTBE BbIPAOATHIBAIICS [IyTaMaT HATPUs (€XKEroJHOe MPOU3BOACTBO
B MUpE cocTaBJisio 0osee 150 Thic. TOHH), UCTIOJIB3YEMBIN KaK YCUIIUTEINb
BKyca. Ha BTOpoM Mecte mno npous3BOACTBY™ ObUI JU3HMH, KOTOPBIA
WCTOJIb30BAJICA Kak nuiieBas jgo6aBka:s B 1985 rony B CCCP
MPOX3BOAMIIOCH TTpUMEPHO 20 ThIC. TOHAWIM3UHA. Mcrionb30Banue 1 TOHHBI
JIM3UHA B cocTaBe koMmOuKopMa 3k0HOMUT 40 — 50 ToHH (hypaxkHOro 3epHa.
B CCCP ycnemHo pa3BuBajiach OWOTEXHOJIOTHA aHTUOUOTUKOB, U B 1988
rogy CCCP 3anuMai 2-¢ MecTo B.MuUpE 10 ux npou3BoactBy nocie CIIA.

B Hacrosdiiee BpeMs ,BO“MHOTMX CTpaHax MHUpPa, B TOM YHCIE U
ctpanax CHI', co3manasu ‘ObICTpO pa3BUBAETCS MHKPOOMOIOTHYECKas
MPOMBILIJIEHHOCTh. [IpOJyKTaMu 3TOM NPOMBIIUIEHHOCTH  SIBISIOTCA
aHTUOUOTUKU, aMUHOKHUCIIOTHI U HYKJICO3U Ibl, )EPMEHTHI, OMOJIOTUYECKUE
cpeacTBa Jyisi 00pbObl ¢ HACEKOMBIMM (MHCEKTUIIMIBI), KOPMOBOM OEJIOK,
BUTAMHHBI, ITWJIOBBIA W OYTWIIOBBIA CHUPTHI, All€TOH, IMOJIUCAXApPUIbI,
OakTepuu-a30T(hUKCATOPbl, OAKTEPUU-ONOIETPAIaHTHl BPEAHBIX BEILIECTB U
T. 1. bojboe pacrpocTpaHeHHe MUKPOOMOIOTHYECKUE MTPOLIECCHI HAIILIH
pu A00BIYE METAIOB U3 OCIHBIX Py, IJsl YBEIMUCHHUS BbIX0Ja HehTH U3
IJTACTOB.

Pa3paboTka METOJOB TE€HHOW WHXXEHEPHHM I103BOJIMJIA HAJIAUTh
MHKPOOMOJIOTUYECKOE MPOMU3BOJICTBO IIEHHBIX OEJIKOB 4YEJIOBEKa H
CEeIbCKOXO035CTBEHHBIX KUBOTHBIX (MHTEP(PEPOH, TOPMOH pocTa U T.1.). B
CCCP mnepBbie pabotsl ¢ pekomOuHanTHbiMU JIHK Obutn Hauatsl B 70-x
rojax MpoOLUIOro CToNeTUs. L[eHTpOM OTeUeCTBEHHONW I'E€HHOM UHXEHEPUU
apisuiack  MockBa (MHCTUTYT MonekynsapHod Ouonoruu, WHcTUTyT
Oonoopranndeckoil xumuu, MHCTUTYT BHpycosorun). Ilog pykoBojicTBoM
akagemuka baeBa A.A. ObulM CcO3/aHBl OaKTEpUAIBHBIC IIITAMMBI
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MPOAYLIEHTH HWHTepdepoHa, HWHCYJIMHA, TOPMOHA pOCTa 4YeJOBEKa;
MPOBEJICHbl  KJIMHWYECKUE  HUCIBITAaHUS  mpemnapaTtoB.  bosbiiue
UCCIEeIOBaHUsl B O0JIACTU T€HHOW MH)XEHEpUHW B IepBOM MonoBuHE 80-x
roJioB ObLTN MpOBeieHbl B HOBOCMOUPCKE U APYTUX peruoHaXx.

Kak yxe orMeuanoch, MUKpOOHasi KJ€TKa — 3TO ''COBEpILIECHHBIN
oumoarperar". OpHako jisi  OOJBIIMHCTBA TMPOMBIIUICHHBIX — 3a]a4
reHeTUYeCKas MporpaMMa KJIETKM JOJDKHA ObITh IMEpecTpoeHa TaKUM
00pa3oM, 4YTOOBI HANpPaBUTh OMOCMHTETHMUECKWM MOTEHIHMAT KIJIETKH Ha
MPOU3BOACTBO HEOOXOJAMMOTO TMPOAYKTa, a HE Ha HENpephIBHOE
CaMOBOCHPOU3BOJICTBO. Jlaxke B Tex clydasx, KOIJa CTaBUTCS MENb
MPOCTOTO MOJy4YeHUs: OroMacchl (KOPMOBOM O€JIOK), MOTYT ITOTPEOOBATHCS
W3MEHEHHUSI CBOMCTB, VJY4YIIAIOIIME TEXHOJOTHMUYECKUE IapaMeTphbl
MpoIiecca, MOBBIIIAIIME KOHBEPCHIO CyOCTpara B IPOAYKT WTaK Jaee.

Bomnpocamu coBepilieHCTBOBAHUS MPOMBIIIIJIEHHBIX MUKPQOPTaHW3MOB
TPAJUIIMOHHO 3aHUMAIOTCSI MHUKpPOOMOJIOTH — celekiyoHepbl. CioBo
"ceneknus" (ot yat. selectio) o3HagaeT oTOOP.

JIeiCTBUTENbHO, HA MPOTSHKCHUU JIMTEIIBHOIQ BPEMEHM U B HallU
JTHU, JJIs MAJOU3YYEHHBIX C TOYKHU 3PEHUS T'€HETHKU MHUKPOOPIaHU3MOB,
€IMHCTBEHHBIM CIIOCOOOM UX YIYUYILICHUSS SBISCTCS WHAYLUPOBAHHBIN
MyTareHe3 M CTyINeHYaTbhlii OTOOp Jy4lluX BapuaHTOB (IITaMMOB). MeToj
TPYJAOEMOK, Tak Kak OTOOp, KaK MpaBUIIO, MPOBOJIUTCS O€3 NEeTaibHOTO
3HaHUA TyTed OmocuHTe3a. CeleKHMUOHHBIE PadOThl TAaKOTO POja MOTYT
3aHUMAaTh JUIMTENbHOE Bpemsiy (Tonubl). TeM He MeHee, MpaKTHKa
MOKa3bIBACT, YTO MHOTOJICTHSSI, CEJICKIIUSI IITAMMOB — TIPOAYLIEHTOB
MEHUIWUINHA TO3BOIMIA/OIHATE akTUBHOCTE OT 100 mo 40 000 en/mi u
oonee.

3agaya  CO3/MaHMsl| “BBICOKONPOAYKTHBHBIX  IIITAMMOB  HaMHOTO
YIPOIIAETCA, €CJIM “CCJCKIMOHEP HMMEET JOCTAaTOYHO 3HAaHUM O MyTAX
OumocuHTE3a TOLO |WMJIM HHOr0 METaboJUTa W HUMEIOTCS  CIIOCOOBI
TeHETHIECKOI'0 'QOMEHa y HCCIIeTyeMOTO MUKPOOPTaHU3Ma, ITO3BOJISIOIIHE
coOparh B ‘9JHOM IITaAMME BCE IOJIE3HbIC MYTAIIUU U AJIMMUHUPOBATH BCE
BPE/THBIC.

PazBuTne MeTabOJIMUEeCKON HWHXKEHEPHUH, IO3HAHUE MOJICKYJISIPHBIX
Méxanu3MoB pertukanuu JJHK, TpaHCKpunmu u TpaHCIALUH, PETYIISIUT
AKTUBHOCTH U JKCIPECCUU TE€HOB, JIaJI0 BO3MOXXHOCTh HAa COBPEMEHHOM
ATare pa3BUTHS OUOTEXHOJIOTUM CO3HATEIBHO KOHCTPYUPOBATH IITAMMBI
MHUKPOOPTaHU3MOB C 3aJaHHbIMU CBOWCTBaMH. [IpuMeHeHHE Ha3BaHHBIX
MOJAXO/J0B B COYETAHWM C TMPUMEHEHHUEM KJIACCUYECKOW CEJICKIUU |
COCTaBJISIET  CyTh  COBPEMEHHOM  CEJIEKIIMM  MHUKPOOPTaHU3MOB,
Y4aCTBYIOIIUX B TOM WJIM HHOM OMOTEXHOJIOTHUUYECKOM IPOIIECcCe.

3 PazButne Omorexnosoruu B beaapycu.
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IIpaButensctBO Pecnybnuku benapycek yrBepauio I'ocynapcTBeHHYIO
nporpamMmmy  "Pa3BuTHEe  OMOJIOTMUECKON  HaykKH, OHOJOTHMYECKOTrO
oOpa3oBaHusi U Ouonorudecko npomsisieHHocTy Ha 2007-2011 roast u
Ha mnepuon Ao 2015 roma" ("buorexnonorusa"). Ona paspaborana
ciequaiucraMu  HamumoHanmpHOM — akajgemMuud  Hayk, MUHHUCTEpCTBA
oOpa3zoBanusi, MHUHHCTEPCTBA CEIBCKOTO XO35MCTBA U MPOAOBOJBCTBUS U
koHriepHa '"benbwodapm". Dta nmporpamMmMa  COCTOMT U3  Tpex
B3aMMOCBSA3aHHBIX OJIOKOB 33/IaHU, HAIIPABJICHHBIX Ha PEIICHUE MPoOIeM
OMOJIOTMUECKON OTpacid Ha BCEX YPOBHIX — OT MOATOTOBKH
CHEUUATMCTOB /IO  HUCIOJb30BaHHUA  HAYYHBIX  pa3pabOTOK") “B
MHUKPOOMOJIOTUYECKOM  MPOM3BOJICTBE.  Takke  IpeaycMaTphuBACTCS
CO3JJaHUE CUCTEMbI KOOPAUHAIIMN OMOJIOTMYECKUX UCCIIEI0BaHUM, KOTOpas
JOJKHA YCWINTh B3aMMOJICUCTBUE MEXAY HAay4YHbIMH OpFaHU3ALUSIMM,
By3aMH U MPEINPUATUIMH.

B pamkax mnporpamMmbl MOpPOBOJSATCS HWCCIEHOBAHUS W OIBITHO-
KOHCTPYKTOPCKHUE PabOThl B cdepe CEeNbCKOro XO35iWCTBa, MEIUIIMHBI U
MPOMBIIIJIEHHBIX OMOTEXHOJIOTUH, a Takxke B oomacthyJIHK-rexnonoruii c
UCIIOJIb30BAHUEM  MOJIEKYISIPHO-TEHETUYECKUX ~ M TE€HHO-MHXKEHEPHBIX
noaxonoB. IlmaHupyercss co31arh HECKOIBKO' COPTOB PACTEHHM, B TOM
yuclie  TPaHCT€HHBIX,  pa3paborath .. meronsl  JIHK-muarnoctuku
3a001€eBaHul YEJI0BEKa, MTOTYYUTh pPEKOMOMHATHBIE (dopmbl
MHUKPOOpraHu3MoB. [IporpamMmony MOPEIyCMOTPEHO UM  TEXHUYECKOE
MIEPEBOOPYKEHUE OMOIIOTMYECKON ™| OTpaca NPOMBIIUIEHHOCTH. Tak,
IJIAHUPYETCS] MOJAEPHHU3UPOBATH ]S MHUKpPOOHMOIOTMYECKHX MPOU3BOJICTB,
OCYIIECTBUTH IMOJHOE NepeocHanieHne Hopomomnomkoro 3aBoma 0enKoBo-
BUTAMHHHBIX KOHIIEHTPATOB 1 boOpyiiCKOro ruipou3Horo 3apoja. Takxke
HAMEYEHO NOCTPOUTH “JBa HOBBIX 3aBOJAA M  C€O34aTb  TPH
OMOTEXHOJIOTrNYECK X CEJIEKIIMOHHBIX )KUBOTHOBOTUYECKUX LIEHTPA.

B 2002 roay Hame rocygapCcTBO NPUHSIIO PEHICHUE O MPUCOETUHEHUH
k KapTaxeHcKOMy MpOTOKOIY MO OMOOE30MaCHOCTH — MEKIyHApPOJIHOMY
JOKYMEHTY, |KOTOPBIA PETryJIUpPYyeT BBO3 U BBIBO3 TI'€HHO-MH)KEHEPHBIX
opranu3MoB. Torma ObUT pa3paboraH mpoekT 3akoHa PecmyOiauku
benapycs 0 6€30MaCHOCTH I'€HHO-UHXEHEPHOW NeATeIbHOCTH. B nepBom
YyTCHUUM OH Yyke mnpuHaT B llamare npeacraBurenert HamumoHanbHOrO
coOpaHwusl.

B 2005 r. mocranoBienueM CoBera MunuctpoB PecnyOnuku
benapycs Oblna mpuHSATa IMporpamMma MO Pa3BUTHIO T€HHO-MHKEHEPHOM
OMOTEXHOJIOTUU ISl HYKJI MEJAUIIMHBI U CEJIbCKOTO X034icTBa. B paMkax
€€ JOJKHBI OCYIIECTBUTHCSA O0Jiee TpeX NECITKOB HAYYHBIX MPOEKTOB IO
CO3JJaHUIO T'€HHO-MHXEHEPHBIX OpPraHu3MoOB. B Hacrosiee BpeMsi yueHble
paboTalOT B paMKax MPOEKTa MEXKIYHAPOJHONW TEXHUYECKOW IMOMOIIIH,
dbunancupyemoro nporpammoii OOH mo okpyxkawlei cpene u
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['mobanbHbiM  3KONOTMYecKUM (poHmoM. OH HaszbiBaeTcsi «Pa3paborka
cuctembl buodezonacHocTu s Peciyonuku benapychby.

HMmeroTcst U KOHKPETHBIE TPUMEpPHI Pa3BUTHS OUOTEXHOJIOTHH B
benapycu. Tak, yuenbie MHcTUTYTa phIOHOTO XO3s1KicTBa HarmoHaabHOM
aKaJeMud  Hayk  pa3paboTasii  OHUOTEXHOJOTHMYECKHE  TMPHUEMbI
MCKYCCTBEHHOTO BOCIIPOM3BOJICTBA eBporielickoro coma. ChopmupoBaHo
COOCTBEHHOE MATOYHOE CTaJ0 U3 PbIO, KOTOPhIE OOUTAIOT B OEIOPYCCKUX
BOJIOEMax, OTpabOTaHbI MPOIECCHI MOTYUEHUS MOJIOAH U BBIPAIIUBAHUS €€
HAa pa3HbIX OJTamax. [eXHOJOTHs TepelaHa  XOo3sSUCTBaM  JUiA
MIPOMBIIJIEHHOTO HMCMoJib3oBaHusl. PriOx03 «benoe» KUTKOBHYECKORO
paiioHa B HBIHEIIHEM TOJy YK€ MOJYYHJ IEPBYI0 TOBAPHYIO MPOAYKITHIO.
Kak cuuraror OenopycckHe yuYeHble, E€BpPOINEUCKUNA COM “.BECbMa
MEePCTIEKTUBHBIN OOBEKT JJIs pa3BeIeHUS B IPYAOBBIX YCIOBHSIX.

4 IlepcieKTUBBI Pa3BUTHS OMOTEXHOJIOTHH, UCII0Ib30BAHHE
OHMOTEXHOJIOTHYECKHMX NMPOLECCOB B PAa3JIHYHBIX OTPACISIX
HAPOJHOI0 X034iCTBA.

bnarogapst pacuupennto chepbl IpUMEHEHUs OUOTEXHOJIOTHS BHOCUT
BECOMBIN BKJIAJl B TIOBBIIIICHUE YPOBHS KU3HH HEHOBEKa.

Chepa npuMeHEHHST METOJOB  OMOTEXHOJIOTMM  IIUPOKAa U
pa3zHooOpa3Ha:

1. TIpouecchl bMocuHTE3a U OUOAETPALALIMN.
2. Tlomyyenue  yriaepojcoaep)Kamero  ChIpbsi OIS XUMHUYECKOM
MIPOMBIIIIEHHOCTH.

3. XumMuueckas nepepadorkad ouncTKa NpoayKTa).

4. TlonyyeHue XUMHUECKHUX\IIPOIYKTOB, UCTIOIB3YIOLIUXCS B OBITY: KJIEH,
KpacuTelIu, BOJIOKHA), ‘BKYCOBBIE T00aBKH, 3aryCTUTENH, IYIIHCTHIC
BEIIECTBA, TUTMEHTHI, MIJIACTUKH, CMa3KU U T.]I.

5. llonyuyeHne UCPOUHUKOB SHEPTUU.

6. KoHTpoib 32 COCTOsTHUEM OKPY>KAIOMIEH cpeibl (BO3AYyX, BOAA, IOYBA).

7. 1lonydyeHure MUIIEBBIX IPOAYKTOB U HAIIUTKOB.

8. Ilomyuenue COBPEMEHHBIX JICKapCTBEHHBIX Mpenaparos,

COBEPILCHCTBOBAHWE METOJOB JUArHOCTHKM 3a0oiieBaHuM, Oopbba ¢
0OJIC3HSIMU PACTEHUM U )KUBOTHBIX.
9.°CoBepIIeHCTBOBAHUE METOJIOB TOOBIYM MUHEPATIHHOTO CHIPbSI.

[lo anamm3y  crnenuamucToB  OBICTPEE  BCEro  MPUMEHEHHE
OMOTEXHOJIOTUU JIae€T XOPOIIHUE PEe3ylIbTaThl B MEIUIIMHE, XUMHUYECKON
MIPOMBIIIJIEHHOCTH M CETILCKOM X03siiicTBe. B manpHeieM Mbl moapooHee
OCTaHOBUMCS Ha OTICJIBbHBIX OMOTEXHOJIOTHYECKHX TMPOIECCax B BHIIIIE
MEePEUMCIECHHBIX OTPACISIX HAPOJHOTO XO35HCTBA.

IIumeBble NPOAYKTbI W HANUTKHU. TpaguIIMOHHBIE CIOCOOBI
HCTIOJIb30BaHUSI MUKPOOPTAHU3MOB IPU MPOU3BOACTBE PAJIMYHBIX COPTOB
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MUBa, BHUHA M  COPOXEHHBIX TMPOAYKTOB  COBEPIICHCTBOBAINCH
THICAUYCTICTUSIMU, U BCE K€ JI0 HEJABHErO0 BPEMEHU B HUX ObLIO OOJbIINE
HCKYCCTBa, YEM TEXHOJIOTUU. TOJIBKO C pa3BUTHEM MHUKPOOUOJOTHH CTAIIO
BO3MOXXHBIM  KOHTPOJMPOBAaTh  Kauye€CTBO  MPOJYKTOB,  ITPOIIECCHI
dbepMeHTanMu CcTayii  OOJiee HAACKHBIMU W BOCHPOU3BOJUMBIMH,
MOSIBUJIMCh HOBBIE THUNBI Tpoaykiuu (Hampumep, bOO u BKycOBbIE
JT00aBKH).

Haubosee ycnemHbIMU TPEACTABISIIOTCS JBa B3aMMOCBSI3aHHBIX
HaMpaBJICHUS PA3BUTHS ATOM OTPACIA OUOTEXHOJIOTHUMU:

Bo-niepBpIX, B  JOMOJHEHHWE K  TPAAUIMOHHBIM  CIIOCOQaM
MPOU3BOACTBA MUIIM MOTYT MOPUATH OMOPEAKTOPBI, B KOTOPBIX~OYIyT
pacTU KJIETKU >KUBOTHBIX U PACTECHUU WJIM K€ MUKpOOpraHuszmbi.Jleno B
TOM, 4YTO BBIXOJ TMPOAYKIUM MPU HCIOJI30BAHUM (PEPMEHTEPOB WU
OMOpPEaKTOPOB MOXKET OBITh CYIIIECTBEHHO BBIIIE, YEM “B/ CEIbCKOM
XO3SMCTBE: MAYIIME B HHUX IMPOILECCHl Topa3fao O@jee . MHTCHCUBHBI.
Pa3Butnio 3TOro HampaBi€HUS CIOCOOCTBYET W BE€  BO3pacTarolas
KOHKYPEHIIMS 32 UMEIOIIHNECS 3€MEJIbHBIE PECYPCBI:

Bo-BTOpbIX, 93Ta ajbTEpHATHBHAS TPAJMIHUOHHOMY CEJIbCKOMY
XO035MCTBY TEXHOJIOTHS OYAET CTAHOBUTHCS BCE OoJiee MPOU3BOIUTEIBHOM
OJyiarogaps UCIOJIb30BAHUIO METO/I0B FEHETHYECKONW MHKEHEPUH, KOTOPHIE
MO3BOJISIIOT ~ MOJYYUTh  YJIYUYIICHHBIC \ IMHUM KJIETOK M  IITaMMbl
MHUKPOOPTaHU3MOB.

Meauuuna. MHOrooOpas3Hsl CBsI3u OMOTEXHOJOTHH C MEIUIIMHON B
MPOU3BOACTBE AHTUOMOTUKOB. “‘AHTHUOMOTUKHA — OTO CHEHUPUUYECKUE
MPOAYKTHI )KU3HEACATEIBHOCTUNOIIPEICTICHHBIX TPYIIT MUKPOOPTAHU3MOB,
o0J1a/1aronye BHICOKON (PU3MOJIOrHYECKOM aKTUBHOCTBIO U TOIABJISIOIINE
pa3BUTHE  MATOT€HHBIX ° MHUKpPOOpPraHu3MoB. OHM  M30HUpaTEIbHO
3aIEPKUBAIOT  UX “POCT WM TOJHOCTHIO TOJABIISIIOT  Pa3BUTHE.
Baxuelmumu 13 HUX SBJISIOTCS NMEHUIIWJUIMH (MPOIYIEHTHl Tpuba pojaa
Penicillium);" “ctpentoMuniud  (IPOAYLEHTHl  AaKTUHOMHUIIETHI  poJia
Streptomyces);> TeTpauukiauH  (IIPOAYLEHTH  aKTMHOMHUIIETHI  poja
Streptomyces) u nap. IlIOCTOSHHO OCYIIECTBIISIETCS IIOMCK HOBBIX
aHTUOUOTUKOB, YTO B 3HAYUTEJIbHOW CTENEHU CBSI3aHO C TEM, YTO OHHU
MOI'YTBbI3bIBATh AJUICPTUUECKUE PEAKIIMU, U BBIPAOOTKOW y MAaTOTNEHHBIX
MUKPOOPTraHU3MOB YCTOMUHMBOCTH K MPUMEHSEMBIM MperapaTaMm.

biarogapst npuMeHeHn0 TexHoIoruu pekoMOuHanTHeiX JIHK Obuin
JOCTUTHYTHI KPYIIHbIE yCHeXW B MeauiuHe. PazpaboTtanbl 3ppekTruBHBIE
METO/Ibl ITPOMBIIICHHOTO MPOU3BOJACTBA MHTEpPEpOHa YEIOBEKA (TEHbI
YyeJoBeKa  KJIOHUPOBAHbl B  MHUKpoopraHusmax). [lomumo reHa
MHTeppEepoHa ObUIM KIJIOHUPOBAHBI T'€Hbl MHCYJMHA W TOPMOHA pPOCTa
yejoBeka. B mensx  KpymHOMAaclTaOHOrO  MIPOM3BOACTBA  ObUIM
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KJIOHUPOBAHBl T'€Hbl MHOTHX IPYTHX O€JIKOB 4YeJIOBEKa M JKUBOTHBIX,
HEOOpaTUMBbIE JIJISl AMATHOCTUKH U JICUEHUS.

bonpmioe 3HaueHne uMeeT W pa3zpaboTKa METOAOB IMPOU3BOJCTBA
MOHOKJIOHAJIbHBIX aHTUTE]I. MOHOKIIOHAIbHBIE aHTUTEJA UCIIONIBb3YIOTCS B
HaOopax Juisi MPOBEACHUS paJuoMMMYHoJorudyeckoro aHaimsza (PUA),
JUArHOCTHKU, UMMYHOJIMATHOCTUKH U TE€PAIIUU.

buotexHonoruss OTKPBHIBAET MEIUIIMHE HOBBIE NYyTH MOJXYYEHUS
IIEHHBIX TOPMOHAJIbHBIX MpenaparoB. OCOOCHHO OOJIBIINE JOCTHUKECHUS
MPOU30IIA B HAIPAaBJICHUU CHHTE3a MNENTUAHBIX TOPMOHOB. Panbiie
TOPMOHBI TIOJIyHaJIM M3 TKaHEW M OPraHOB JKUBOTHBIX M Ye€JOBEKa (KPOBb
JIOHOPOB, OpraHbl M TKaHW). TpeboBajroch MHOrO MaTepuadta, s
MOJIYYEHUs HEOOJBIIOr0 KOJUYECTBA TOPMOHAIBHOIO MPOAYKTA., TaK,
YeJIOBEUYECKMH TOPMOH POCTa (COMATOTPONMH) MONyYalH M3 ‘THIOpu3a
YeJI0BEKa, a KKIbIM Tunodu3 coaepXuT He Oosee 4 mi ropmoHa. B Toxe
BpeMs JJId JICUCHUS] OJHOrO PEOEHKa, CTpajaroulerQ~KapIuKOBOCTHIO,
TpeOyeTcss 7 MJI TOPMOHA B HEJAENI0, & KypC JICUEHUS MOXKET OBITh [0
HECKOJIbKUX JIET.

C nomol1ipio TeHHON WHKEHEPUH, UCTIONB3Ys mTamM Escherichia coli
B Hacrosmee BpeMs noiydaroT A0 100 mu topMona pocta Ha 1 11 cpenbl
KyJIbTUBHpPOBaHMS. Kpome TOro, ropmMoH \COMaTOTPOIMH CIIOCOOCTBYET
3QKHUBJICHUIO pPaH U OXOIOB, a HApsiays C KaJbLUTOHUHOM (TOPMOH
IITUTOBUTHOM JKeJIe3bl) - peryaupyeT, ooMmen Ca ** B KOCTHOM TKaHH.

Jns  nedeHus caxapHOro’ auabera MpPUMEHSIETCS WHCYJIUH —
MENTUIHBIA TOPMOH OCTPOBKOB “JIaHTrepraHca MOKENTyJOUYHON KEJE3bl.
Ero nedunur nposiBisgeTCs @oBBILIEHUEM YPOBHS TJIFOKO3bI B KpoBU. Panee
WHCYJIMH TOJy4Yalid W3¢ HOUKEITYAOUYHBIX JKEJIe3 JTOMAIIHUX MUBOTHBIX
(KpyIHBIA porarbiii .CKOT, CBUHbM). OIHAKO Mpenapar OTIMYAETCS OT
YeJIOBEUYECKOro MHCY/AMHA 1 — 3 aMUHOKHCIOTHBIMM 3aMEHAMHU U MOT
BBI3bIBATh y YENOBEKA ajuieprudyeckue peakuuu. C IMOMOIIbI0 TEHHOU
WHXEHEPUU ,CTajJ0 BO3MOXKHBIM TIOJIy4aTh WHCYJIMH I YEJOBEKa C
HEBBICOKOM ce0eCTOMMOCTBIO 51 BBICOKOM 3¢ (PEKTUBHOCTHIO
TEPANEBTUIECKOrO JECUCTBUA.

Ha moBecTke IHS BOOPOC O MPOMBIIUIEHHOM CHHTE3€ TOPMOHOB
HEPBHOM CHUCTEMBbI - 3HKE(aIMHOB. DTH TOPMOHBI CHUMAIOT OOJEBbIE
OMIyIICHUS, CO3/aI0T xopoliee HACTPOECHHE, MOBBIIIAOT
pa0OTOCIIOCOOHOCTh, YIYYIIAOT MaMATh, KOHIIEHTPUPYIOT BHHUMAaHUE,
PEryIUpPYIOT PEKUM CHA.

3HAUUTENbHBIA BKJIaJ OHMOTEXHOJIOTMSI BHOCUT B IPOMBIILICHHOE
MPOU3BOJICTBO  MENTHUJIHBIX TOPMOHOB W  CTEpOMAOB.  MeToibl
MHUKPOOHOJIOTHYECKON TpaHchOpMalMK TO3BOJUIA PE3KO COKPATUTh
YUCJIO  OTallOB  XUMUYECKOrO0 CHHTE€3a KOPTU30HA — TOPMOHA
HAJIIOYEYHUKOB, MPUMEHSEMOr0O ISl JICYEHUST PEBMATOMIHOIO apTpUTA.
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NmeroTcs pa3paOOTKA MO TMOJYYEHHUIO TOPMOHA UIMTOBUIHOM >KEJE3bl
THUPOKCHUHA U3 MUKPOBOIOPOCIIEH.

BaxxHoe 3HaueHHME MMEIOT TEXHOJIIOTMYECKHUE IMPOLECChl IO
MPOU3BOJCTBY MHTephepoHOB. MHTEepdepoHbl 00J1a1al0T aHTUBUPYCHOM
aKTHUBHOCTBIO. B Hacrosimiee BpeMsi MHTEP(EPOH YCIEIIHO MOIYyYaroT C
MIPUMEHEHUEM T€HHOWHXEHEPHBIX ITaMMOB ~ MHUKPOOPTaHH3MOB,
KYJIbTUBHUPYEMBIX KJIETOK HACEKOMBIX M MiekonuTtammux. Uarepdepons
UCIIOJB3YIOTCS IS JIeueHus1 OOJIe3HEM, BBI3bIBAEMBIX BUPYCAMM reprieca,
O€lIeHCTBA, TenaTuTa, a TaKkKe NPOPUIAKTUKH BUPYCHBIX HH(EKIIMMA,
0COOEHHO PECTTUPATOPHBIX.

bonbpuioil mMHTEpeC BBHI3bIBAET OMOTEXHOJOTHMYECKOE IMPOU3BOICTBO
WHEPJIEMKUHOB.  ODTO  CpaBHUTENBHO  KOpoTkue  (okomo, .~ 150
AMUHOKHCJIOTHBIX OCTaTKOB) IMOJUIENTH/IbI, YHACTBYIOIIUE B-OPTAHU3ALINU
MMMYHHOI'O OTBETA.

BaxxHoe 3HaueHre B MEJUILIMHE UTPAET BaKIMHAIKS IPOTUB TPUIIIIA,
renaTUTOB, KOPH, OCTPBIX PECHUPATOPHBIX O0Je3HEH. AKTyalbHbIM
ABJISIETCS. BONPOC M3COTOBJICHUS BakIMH. BakuuHaimus — oAuH U3
OCHOBHBIX CIIOCOOOB 00OphOBI ¢ MH(MEKIIMOHHBIMY 3a00eBanusIMU. [IyTem
MOTOJIOBHOM BaKIMHALMK JIMKBUAMPOBAaHA, MATypalibHasg OCIa, PE3KO
OTPAaHWYEHO  paclIpOCTpaHeHWe  OeWEHETBa,  CUOUPCKOM  SI3BBI,
MOJIMOMMEIINUTA, KEATON JTUXOPATKU U_IP:

CoBpeMeHHBbIE OMOTEXHOJOTMYECKHE TMIPOLECCHl IMPEAYyCMATPUBAIOT
BBIITYCK PEKOMOMHAHTHBIX BaKIWH H BaKIIMH aHTUTE€HOB. BakuHbI 000MX
TUIIOB OCHOBAHbI HA TEHHOMHKEHEPHOM MOJIXOJIE.

Jist monydeHuss pEKOMOMHAHTHBIX BAaKIMH OOBIYHO HCIIOJB3YIOT
XOpOIIIO U3BECTHBIM T€HOM, BIpyca KOPOBbEW OCIbI (OCOBakUMHbI). B ero
JJHK BcTpamBarOT YyKEPOAHBIE TE€HBI, KOJIUPYIOUIME HWMMYHHOT€HHBIE
OCIKM Ppa3IMYHBIX \ BO30yAuTEIeH (rpunmna, TrenaTtuTa, MOJIPUNHOTO
masmonusa u ap.). s nonyuenust pekomOuHantHbix JJHK ncnons3yroT
CIIEMAbHBIE 'BEKTOPHl HA OCHOBE IUIA3MHUJ C XOPOILIO H3y4YEHHON
MOCJIEA0BATEIIBHOCTBIO M PECTPUKUMOHHOW  Kaprou.  [losBuiace
BO3MOXKHOCTb CO3JaHUSl TOJMBAJICHTHBIX BAaKUMHHBIX IPENapaToOB Ha
ocHOBe 00benuHeHHs ydacTKoB JIHK pasnmuyHbIX maTOTeHOB MO 3THI0M
JTHK 'Bupyca ocrmoBakiuHbI.

CoBpeMeHHass  OMOTEXHOJOTHS  NPUMEHSETCS B MOJYyYECHHUH
(PEPMEHTOB  MEIMIMHCKOrO  Ha3HaueHusa. WX  uCHomb3yroT s
PacTBOPEHUS] TPOMOOB, JICUCHUSI HACJICJICTBEHHBIX 3a0oseBaHuil. Spkuit
MIpUMEP CIACEHHUS XKU3HU OOJIBHBIX C TPOMOO30M KOHEYHOCTEW, JIETKHUX,
COCYIOB cepllla MpH IOMOIIM TPOMOOIUTHYECKUX  (PEPMEHTOB
(cTpenTOKUHA3bl U YPOKHUHA3HI).

JHepreruka. B cBA3uM ¢ TeMm, 4TO 3amachl MCKOIIAEMOIr0 TOILIMBA
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OTpaHUYEHbI, & €ro MOTpPeOJICHHWEe pacTeT W3 roJa B TOJ, BO3MOXKEH
DHEPrETUYECKMM KPU3UC BO MHOIMX CTpaHax wmwupa. Iloatomy
00CyXAat0Tcs MEePCIEeKTUBBI UCIIOJIb30BAHUS AIEPHON SHEPTUU.

Okono 99,4 % B rog IOCTYNHOM HEANACPHOM DHEPIUU YEITOBEUECTBO
nony4yaeT or ConHua. Yacth ee akKyMylnupyercs B OMoMacce, XOTS U C
Masoil 3¢ pekTUBHOCTHIO (TTopsiaka 1-2 %).

[lo oroii mnpuumHe OWOMacca NpeACTaBIseT CO0O0M MOCTOSHHO
BO300OHOBJISIEMBIII UCTOYHUK 3HEPruu. Ee MOXHO CKUTaTh WU JOBOJIBHO
MPOCTHIMH CIOCOOAMH TPEBpallaTh MPU MOMOIIM MHUKPOOPTraHW3MOB ‘B
XKHUJIKOE WM Ta3000pa3HOE TOIUIMBO (METaH, STUJIOBBIA CHUPT, BOJIOPOT).
Co BpemeHem Ouomacca OyaeT Bce OOJBIIE HCIOIb30BAThHES, IIPU
MIPOU3BOJICTBE CHIPbS JJII XMMHUYECKOW MPOMBIILIICHHOCTH. B 1mocnennee
BpeMs MpOOyauiICcs MHTEpEC K pa3pabOTKe OMOTOIUIMBHBIX AIEMEHTOB, C
MOMOIIIbI0 KOTOPBIX MOYKHO C BBICOKOW 3((EKTUBHOCTHIO “IOIY4YaTh W3
pslla BUAOB TOIUIMBA M OMOMACCHl JIEKTPUUYECKYIO SHEPEHIO. [lockonbKy
COJIHEUHBIN CBET SIBJIAETCSI MOILIHBIM MCTOYHUKOM 3HEPFHU, a KOJIMYECTBO
UMEIoNIeiicss OMoMacchl ~ OTPAaHUYEHO, HEKQTOpbie  OMOTEXHOJIOTH,
paboraroniye HaJ MpoOJieMaMu SHEPTHM, 3aHSAThl pa3pabOTKOM JBYX
MpooJieM, PEIICHUE KOTOPBIX MO3BOJUIO ObL/TIOBHICUTH 3(P(HEKTUBHOCTH
WCIIOJIb30BAHMS COJTHEYHOM SHEPrUu.

Bo-niepBbIX, MBITAlOTCS HaWTH (DAKTHYECKHME CHOCOOBI TMOBBIIICHUS
3(PEeKTUBHOCTH KOHBEPCUM COJHEYHOFO CBETa B OMOMAaccCy, Halpumep,
IIyTEM BBIPAIIMBAHUSA BOJOPOCHEN TIpM BBICOKOM KOHIeHTpaunun CO, u
OTPAaHWYEHHOM  OCBEIIEHHQCTW, B  OMOpEAKTOpax CcO  CTPOro
KOHTPOJIUPYEMBIMU YCIOBUSIMU ' POCTA.

Bo-BTOpBIX — M3y4aeTCs  BOBMOXKHOCTh MOJYYEHHUS! BOAOPOJAA ITyTEM
pacuieryieHus BOJABL-IIPU "ydacTUH (HOTOCUCTEMBI (HDOTOCUHTE3UPYIOLIUX
OpraHu3MOB, TO €CTk myTeM OuodoTonusa._TexHWYecku Mpolie BCEro
MOJIy4aTh BOAOPOQ/, MCIIONb3Ysl CUHE-3EJICHHBIE BOJIOPOCIIN UM MPOLECCHI
bepmenTanuy (6poxxeHus).

buotexHonorus crana WUrparh BCE BO3PACTAIOULYIO POJb MPU JA00bIUE
HeTH. Ilpeanonaraercs, HaIpumep, BBOJIUTH MOJIXOJISATITUE
MUKPOOPIraHU3Mbl HEMOCPECTBEHHO B HEPTSAHOM IIACT, YTOOBI YCKOPUTH
OTTOK'HE(PTU M3 MOPUCTBIX MTOPOJI U JIJIs JOOBIUU OCTATOYHON HEPTH.

Oxpy:xkaromas cpeaa. [lo Mepe Toro, Kak yBeIuUMBaeTCsl HACEICHUE
3€MIM W pa3BUBAETCS NPOMBIIUIEHHOCTb, BCE 0oJiee Cephe3HOU
CTaHOBUTCA NpoOJIeMa OXpaHbl OKpPYKaloIIeW cpenbl. B peleHnun Takoro
pona 3amady  OUMOTEXHOJOTHS WUIPAET BCE BO3PACTAIONIYI0 pOJb, B
YaCTHOCTH, B TOM, 4YTO Kacaercs pa3padOTKM  HOBBIX WM
YCOBEPIIEHCTBOBAHHUS CYIIECTBYIOIIMX CHOCOOOB MEpepadOTKU OTXOJOB.
Hogeiiline mpoueccbl  nepepadOTKM  OTXOJI0OB  OCHOBBIBAIOTCA — Ha
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M CIIOJIb30BAHUU MHUKpPOOPTraHU3MOB, o0Jagaromux HOBBIMH,
HEU3BECTHBIMU paHEE WJIM MCKYCCTBEHHO CO3JaHHBIMU KaTaOOJIMYECKUMHU
CIIOCOOHOCTSIMH.

Okpyxaromas cpejaa sBISETCS Kak Obl OOIIMM 3HaMEHaTesleM st
BCEX BHUJIOB [IEATEIBbHOCTU. Hampumep, pacumimpeHue UCIOIb30BaHUS
OMOTEXHOJIOTMM B XMMHUYECKOW MPOMBIIUIEHHOCTH JIOJDKHO MPUBECTU K
CO3JJaHMIO HOBBIX €€ OTpaciiei, JIydllle COBMECTUMBIX C OKpPYKaroIIeu
cpenoi. Takue ke HaJIekK bl BO3JIAralOTCs M HA OMOMHKEHEPHIO.

Ceabckoe xo03siicTBO. [IpriMeHEeHHE OMOTEXHOJIOTMH B CEIHLCKOM
XO03SMCTBE BeCbMa MHOTooOpa3Ho. IIpoAyKiius CeIbCKOro XO3sMCTBa
MOXET  HUCIOJb30BAaTbCSI B MPOMBIIUICHHOCTH,  HalpuUMeEp=, ‘I
MPOU3BOJICTBA 3TUJIOBOTO CIMPTA U3 M3JIMIIKOB CaxapHOW CBEKIIbI WM
TpOCTHHKA. Takol MOAXOA TMONY4YWJl JajibHEHIIee pazBUTHE: I
BBIPAOOTKM  CHHPTA  CEJIbCKOXO3SIICTBEHHBIE  KYJbTYPhF  Hadyaid
BBIPAIIUBAThH CIEIUATIBHO.

bonpmiass 9yacTh NPOOYKIHMH COBPEMEHHOIO CEIICKOr0 XO3sHCTBA
CIIYHUT CBhIPbEM JJIsl Pa3BUTHS NMUIIEBOM MPOMBINUICHHOCTU. B kauecTBe
CBIPbsI MOTYT OBITh UCIIOJIb30BaHbl U OTXOJIbI CEIILCKOrO XO351CTBA.

C mnomomipl0 OMOTEXHOJIOTMU Pa3padarhIBalOTCSl HOBBIE CIOCOOBI
VIIYUIIEHUSI CENbCKOXO035MCTBEHHBIX KYJIbTYP.KaK M0 YPOKAMHOCTH, TaK U
1o KayecTBy. MOKHO OyJleT MCIOIb30BaTh MOJYYEHHBIE C €€ MOMOIIBIO
3aMEHUTEIN JOPOrOCTOAIIMX XUMUHECKUX YAOOPEHUW WIM MECTULUIOB,
WM Ke 100aBKU K HUM. Tak, DOTPEOHOCTH B a30T€, BO3MOXKHO, YAACTCS
YAOBJIECTBOPUTh MyTEM BHEAPEHUS OMOJOTMYECKONW (PUKCAlUM a30Ta,
OCHOBaHHOW Ha cuMmOuo3e, a“B (ochope — myrem BMeHIATEILCTBA B
MPOLIECCHI, MPOUCXOIAIE B MUKOPU3axX. 3a1adyeid OTJAJIEHHOTO Oy IyIIEero
ABJISIETCSL Tepefada .CHOCOOHOCTH K (PUKCAIIMU a30Ta HEMOCPEIACTBEHHO
OTZIEJIbHBIM CEJIbCKOXO3SIICTBEHHBIM KYJbTypaM IIyTEM BBEJICHUS B HUX
reHa HUTPOreHasbl; B pE3yJbTaT€ TaKUe pacTEHUs MNpPUOOPETYT
CIIOCOOHOCTh. 'K CHHTE3y (epMeHTa, KaTalUu3UPYIOUIEro PEeaKIHUIo
(ukcauy “a3ota. ITO MO3BOJHUT COKOHOMUTH SHEPIHUIO, 3aTPaurMBaAEMYIO
CEroJIHA TP XMMUYECKOM CHHTE3€ aMMUaKa.

[lo /oOmemMy MHEHUIO, HaWOOJBIIUKA BKJIaJ OHOTEXHOJOTMU B
CETIbCKOE XO3AUCTBO CIEAYET 0KUAATh 3a CUET YIYUYIICHUS CBOMCTB CaMUX
pacTeHuil TMyTeM MWCIOJIb30BaHUs MeTo/10B pexkoMOuHaTuBHBIX JIHK u
IIPOTOILJIACTOB PACTCHUM.

XuMuyeckne coeguHeHusi. lIprmeHeHne OHMOIOTHMYECKMX CHUCTEM
JUIsL TIPOM3BOJACTBA XUMHUYECKHX COCJUHEHUWA B NPHUHIMIE TACT psif
MPEUMYILECTB, OJHAKO CErOJHs JHIIb Majo€ HMX YHCIO MOJy4arT C
MOMOIIbI0  OMOTEXHOJIOTMYECKUX mpoueccoB. K HUM  OTHOcHTCS
CPaBHUTEIBHO JICIIEBbIE, HO UIMPOKO HCHOJb3yEeMble B OOJBIIMX
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KOJIMYECTBAX KAK TOIUIMBO 3TUJIOBBII CIUPT U METaH, a TAKXKE Pl LIEHHbBIX

YU JOBOJIbHO JOPOTHX BEIIECTB, MPUMEHSIONIMXCS B MEIUIMHE W JIA

MULIEBBIX IeJed (JUMOHHAs KHUCJIOTa, aMUHOKHUCIOTBHI, CTEpOUIbl H

AHTHOMOTHUKH ).

[Ipon3BOCTBO XMMHUYECKHUX BEIIECTB HA OCHOBE OMOKATalv3a UMEET
CJIEIYIOIINE IPEUMYIIECTBA: CIEHU(PUIHOCTD, JIETKOCTh KOHTPOJISA, paboTa
IIPU HU3KUX TEMIEparypax, COBMECTUMOCTb C OKpYKaloIIEeHd Cpeaou U
npocrora. Tak, XMMUYECKOE MNPOU3BOACTBO OPraHUYECKUX COEIUHEHUU
O0aszupyercsi, B OCHOBHOM, Ha He(QTH, a OOJBIIMHCTBO IPOAYKTOB
nepepaboOTK HEPTU TMOJYyYAIOT MYTEM YACTUYHOIO OKHUCIICHUS CHIPbS.
Joctnup crienu@uueckoro KOHTPOJIUPYEMOIO M YaCTUUHOIO OKHMCIIEHUS
IpU TIOMOILIM CYIIECTBYIOIIMX KaTaau3aTOpOB JOBOJBHO CJIOKHO, a
MHUKPOOPTaHU3MBbI OCYIIECTBIISIOT 3TU TUIIBI PEAKIUN 0€3 Tpy/a.

CymecTByloT Tpu TIJaBHBIX CHOcCO0a CHUHTE3a “XHUMHUYECKUX
COEIMHEHUI HAa OCHOBE OMOKATalIn3a:

1. IlyreM wucCHONB30BaHUS KYyJIbTYp KJIETOK PACTECHUW- UM KUBOTHBIX,
00pa3yomMX JOPOroCcTOAIIME BEIIECTBA.

2. IlyreM WCHONB30BAHUS MHMKPOOPTAHU3MOBs “IIpHU HEOOXOAUMOCTH
M3MEHEHHBIX METOJaMH TE€HETHYECKOU  MHKEHEepUH, il OMOCHHTE3a
WU MOJM(PUKALIMN XUMUYECKUX BEIIECTR;

3. IlyreM HCHONB30BAHUS M3MEHCHHBIX METOJAMH TI'E€HETUYECKON
VHXCHEPUM  MHUKPOOPraHM3MOB B  KAayeCcTBE 'YCTPOMCTB" IS
AKCIPECCUM T'€HOB PACTEHU| U KUBOTHBIX, YTO TO3BOJSET
CUHTE3UPOBATh B OOJIBIINX KQJIMYECTBAX OCOOBIE, MPHUCYIIHE TOIBKO
BBICIIIMM OpraHU3MaM XUMUYECKHUE COETMHEHNS.

MarepuasnoBenenue., bIOTEXHOIOTHST MOXET OKa3aTh BIIMSHHE Ha
MOJIyYEHUE U MCIOJIb30BAHNE PA3IUYHbIX MaTEPUAIOB, [0 MEHBIIEH Mepe
TpeMsi criocobamu, “Bo-miepBbIX, OHa OyJeT CIOCOOCTBOBATH Pa3BUTHIO
N00BIYM MPOMBIIICHHOTO CHIPbs, HAPUMEP HEPTH U APYrUX IMOJE3HBIX
HCKOMAaeMbIX, ‘Bo-BTOpbIX, Oo0jee MHPOKO MOTYT HCIOJIb30BATHCS
MPOAYKTBL "MUKPOOHOTO MPOUCXOKIEHUSA, HAapUMeEp, ISl MPOU3BOJCTBA
paziiaraéMbIX ¢ MOMOIIbI0 MUKPOOPTaHU3MOB ILJIACTMACC, 3MYJIbIaTOPOB U
3aryiarolmx BeuecTs. B-tpeTbux, OyayT yCOBEPIIEHCTBOBAHBI CITIOCOOBI
3aIIUTHl PA3JIMYHBIX BEUIECTB OT pa3pyLIEHUsS UX MUKPOOPTraHU3MaMH.

Haunbonee  mHOrooOemammmM  ChIpbeM  JJIs8  NPOU3BOJCTBA
onoracTMacc SIBISIETCS OJHO W3  PE3EPBHBIX  BEIIECTB  KJIETOK,
nonuruapokcuoytupar (III'b). B Hacrosiiee Bpemss B POMBIILICHHOCTH
BEJIyTCS AKTUBHBIE MCCJIEIOBAHMS, KaK CaMOro 3TOr0 BEUIECTBA, TaK U
CIIOCOOO0B €ro MOITYYEHUSI.

Becbma aKkTyalbHOM W CJHOXKHOW C TEXHUYECKOM TOYKH 3pEHUS
ABJSIETC Tpo0JjeMa OHOMOBpPEXICHUN. bBHONMOBpPEXACHUS  SBISIOTCS
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HEN30€XKHBIM CJICJCTBUEM BAXKHEWINEH pOJM MHUKPOOPTaHU3MOB B
KpYroBopoTe 3JieMeHTOB B Ouocdepe. IIposiBieHuss OMONOBpEXIACHUI
BECbMa MHOTOOOpPa3HbI: OT MOPYM MHUIIEBBIX MPOAYKTOB JO 3arpsi3HEHUS
CMa30YHBIX Macej U TOIUIMBHBIX CHCTEM, pa3pyIlIeHUuss OETOHA U Pa3BUTHUS
ANEKTPOXUMHUECKHUX TPOIIECCOB KOppO3uu noJt BIIUSTHUEM
MUKPOOPTaHU3MOB. BHOTEXHOJOTUS MOMOXKET CO3[aTh HOBBIE METO/IbI
00pbOBI ¢ OMOMOBpEXACHUAMU Onaronapsi 6oJsiee rIyOOKOMY MOHUMAaHUIO
JeXalKxX B UX OCHOBe mpoueccoB. Ha 3toil 6a3e Moryt ObITh CO3/1aHbI
HOBBIE OMOTEXHOJIOTHYECKUE Mporiecchl. [Ipumepom Takoro poaa Ciyxur
UCIT0JIb30BaHNe (PEPMEHTOB B MUIIICBOM MTPOMBIITIIIEHHOCTH.

KiroueBbie CJI0BA M IOHATHS

AKTHUBHBIN WJI omomacca

AMHHOKHCJIOTHI OMOTEXHOJIOTHSA
AHTHOHOTHKH oMoxuMmus

0es10K OHOKJICTOYHBIX | OpOKeHue

OpPraHu3MoB KJIOHMPOBaHMe

Omora3s MHUKPOOHOJI0THS
OMOUHKEHepHs OPraHny€éckKue pacTBOPUTEIH

JIEKIUA 2. HOABOP BUOTEXHOJIOI'MYECKHUX
OBBEKTOB

1 Mukpooprannu3Mbl KaKk QCHOBHBIE 00OBEKTHI OMOTEXHOJIOTUH.
2 Cenekuusi OMOTEXHOIOI'MIECKUX OOBEKTOB.

['maBHBIM ~ BBEHOM  OMOTEXHOJIOTMUYECKOTO  Ipolecca  SIBJISETCS
OMOIOTHUECKHi “O0BEKT, CIIOCOOHBI OCYIIECTBIATH OIPEACICHHYIO
MOJU(UKAIINI® HUCXOJHOTO ChIpbsi M O00pa3oBBIBATH TOT WM HWHOMN
HEOOXOAMMBIM TPOAYKT. B KadecTBe TakuX OOBEKTOB OMOTEXHOJIOIHMU
MOTYT BBICTYyHaTh KJIETKM MHUKPOOPIaHW3MOB, >KMBOTHBIX U PACTCHUH,
TpaHCIeHHbIC )KUBOTHBIC M PACTEHHUs, TPUObI, a TaK)K€ MHOTOKOMITOHEHT-
fiple.(DepMEHTHBIE CUCTEMBI KJIETOK U OTJEIbHBIC (DEPMEHTHI.

OcHOBOI OOJIBIIMHCTBA COBPEMEHHBIX OMOTEXHOJIOTMYECKHUX IMPOMU3-
BOJICTB SIBJISIETCSI MHUKPOOHBIM CHHTE3, T. €. CHHTE3 pPa3HOOOpa3HBIX
OMOJIOTUYECKU AKTUBHBIX BEIIECTB C MOMOIIBIO MHUKpOOpraHu3moB. K
COXKaJICHUI0, 00BEKTHI PACTUTEIBHOI'O U dKUBOTHOT'O ITPOUCXOXKICHUS B CH-
Jy psifia IPUYHUH €1ll€ HE HAIIUIM CTOJIb IITUPOKOro nmpumeHenus. [loaTomy B
JTaJbHEUIIIEM 11e71eco00pa3HO  paccMaTpuBaTh MHUKPOOPTAHU3MBI  KaK
OCHOBHBIE 00BEKTHI OMOTEXHOJIOTHH.
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1 MuKpoopraHu3mMbl KakK OCHOBHBIE 00BbEKTHI
OMOTEeXHOJIOT M.

B nacrosiiee BpeMst uzBectHo Oosiee 100 ThicSi4 pa3uyHBIX BUJIOB
MUKpPOOPTaHU3MOB. JTO B TEPBYIO OYepeb OaKTEpPHH, aKTHHOMHUIIETHI,
nuanob6aktepun. [Ipu cronp 60bIIOM pazHOOOpa3uu MUKPOOPTAHU3MOB
BeCbMa BAXKHOW, a 3a4acTyl0 M CJIOXXHOM MpoOJeMoOil  SBIAETCS
MpaBWIbHBIA BBIOOP HMEHHO TOTO OpraHu3Ma, KOTOPBIA CHOCOOEH
o0ecreyuTh TMOJydYeHUue TpeOyeMoro mpoayKTa, T.€. CIYXUTb IIpo-
MBIILJICHHBIM LIETISIM.

Bo MHOrmx OHMOTEXHOJOTMYECKHMX  MpOIlEccax  HCIOJIb3YeTCS
OTPaHUYEHHOE YHUCJIO MHKPOOPTAaHU3MOB, KOTOPBIC KIACCHPHUIMPYIOTCS
kak GRAS ("generally recognized as safe" o00buHO “CumTaroTCs
0e3omacHeiMu). K TakuM MUKpOOpraHu3MaMm OTHOCAT Oaktepuu Bacillus
subtilis, Bacillus amyloliquefaciens, npyrue BUbl OaIlUI U JIAKTOOAIUILI,
BUNbl Streptomyces. Ciola TakKe€ OTHOCST BUJbI TPUOOB Aspergillus,
Penicillium, Mucor, Rhizopus, npoxokeit Saccharomyces n np. GRAS-
MUKpPOOPTaHU3Mbl HEMAaTOT€HHBbIE, HETOKCHYHBIE " U B OCHOBHOM HE
o0pa3yloT  aHTHOMOTUKHM, IO3TOMY  HPHU., pa3pabOTKe  HOBOIO
OMOTEXHOJOTUYECKOTO MpoIlecca CleAyeT \OPUECHTUPOBATHCS HA JAHHBIC
MHUKPOOPTaHU3MBI, KaKk 0a30Bble 00BEKThI OHOTEXHOJIOTUH.

Mukpobuonoruueckasi MPOMBIINIEHHOCTh B  HACTOSIIEE BpeMs
UCIIOJIB3YeT THICSYM IITAMMOB MUKPOOPTaHM3MOB, KOTOpBIE MEPBUYHO
OBUIM BBIZICJICHBI U3 MPUPOIHBIX\UICTOYHUKOB Ha OCHOBAHUHU MX TOJIE3HBIX
CBOIICTB, a 3aTEM YIIYYIIEHBI G, JIOMOIIBIO PA3IMYHBIX METOJOB. B cBs3M ¢
paciMpeHueM MPOU3BOICTBAM ACCOPTUMEHTA BBIITYCKAEMOM MPOAYKIIUU B
MUKPOOHOJIOTHYECKYIQ TIPOMBIIIJICHHOCTh BOBJIEKAIOTCSI BCE HOBBIE U
HOBBIC TIPEICTABUTCIM * MHUpa MHKpOOOB. CreayeT OTMETUTh, 4YTO B
0003puMOM OyAYIIEeMHU OAWH U3 HUX HE OYJIeT U3y4eH B TOM K€ CTEIICHH,
Kak E. coli u Bac.»subtilis. [IppyunHa 3TOro - KojoccajbHasi TPYJIOEMKOCTb
Y BBICOKAs, CTOMMOCTb IMOJJ0O0HOTO poja UCCIEAOBAHUM.

CrnefioBaTenbHO, BO3HUKAET IpoljeMa pa3pabOTKU CTpaTeruud |
TaKTUKI\MCCIIEIOBAaHNN, KOTOPbIE O0YCIOBUIM OBl C pa3yMHOM 3aTpaToi
Tpy/a ‘U3BJIeYb U3 MOTEHI[MATa HOBBIX MHKPOOPTraHM3MOB BCE HamboJee
MeHHOE TIPU CO3JAHUHM TPOMBIIIJIEHHO BaXKHBIX IITAMMOB-TIPOAYIIEHTOB,
IOPUTOAHBIX K UCIIOJIH30BAHUIO B OMOTEXHOJIOTMUECKHX MPOIIeccaXx.

Knaccuyeckuii moaxoJ 3akiioyaeTcss B BbIIEJEHUM HYKHOIO
MHKPOOPraHu3Ma M3 NPHUPOAHBIX ycaoBuil. V3 ecTecTBEeHHBIX MeCT
oOWTaHUs MpEIoIaracMoro MpoaAyleHTa oTOUparT o0pasIisl MaTepuaia
(OepyT mpoObI MaTepuana) U IPOU3BOAAT MOCEB B CEIEKTUBHYIO CpENY,
00ECIEUMBAIOIIYI0  MPEUMYIIECTBEHHOE  Pa3BUTHE  HHTEPECYIOIIETO
MUKpPOOpPTaHW3Ma, T.e. TOJMy4aloT TaK Ha3blBAEMbIE HAKOMHUTEIbHBIC
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KYJbTYPBHIL.

CrnenyromuM 3TanoM SBJSETCS BblJAeJeHHe YUCTOH KYJbTYPbI C
JaNbHEHIINM H3YYEHUEM HU30JIMPOBAHHOTO MUKPOOpPTaHM3Ma U, B Cllydae
HEOOXOIUMOCTH, OPUEHTUPOBOYHBIM OMNPEAEICHUEM €ro MPOAYKIHMOHHOM
CIIOCOOHOCTH.

CymectByeT © Jpyrod myTh MOA00pa MHUKPOOPTaHU3MOB-
MPOJYIICHTOB - 3TO BBHIOOP HYXKHOTO BUJA U3 HUMEIOIIUXCS KOJUICKIIHIMA
XOpOIIO U3YYEHHBIX u JOCKOHAJIBHO OXapaKTEPU30BAHHBIX
MUKpPOOPTraHu3MoB. [Ipu 3ToM, ecTecTBEHHO, YCTpaHAeTCsl HEOOXOAUMOCTh
BBITIOJTHEHUS Psiia TPYAOEMKHUX OTEepaInid.

['maBHBIM KpUTEpUEM MpPU BHIOOPE OMOTEXHOJOTHMYECKOTO ,00bEKTa
ABJISIETCS. CIIOCOOHOCTh CHUHTE3UPOBATH IE€JIE€BOM MpOAYKTS “OAHAKO
MIOMUMO 3TOr0, B TEXHOJOTHMU CaMOI0 Ipollecca MOTYT 3aKJIa[bIBaThCA
JOTIOJTHUTENbHBIE TPEOOBAHUS, KOTOPbIE MOPOl OBIBAIOT OYEHb M OYEHD
BXHBIMHM, 4YTOOBI HE CKa3aTh pelIalIUMHA. B, ~00mmx cioBax
MUKPOOPTaHU3MbI JIOJDKHBI  00JaJaTh BBICOKOW, CKOPOCTBIO PpOCTa,
YTWIM3UPOBATh HEOOXOAMMBIE I HMX >KU3HEACATEILHOCTH JICHIEBHIC
cyOcTpaThbl, OBITh PE3UJIECHTHBIMU K IIOCTOPOHHEH MUKpodiope, T. €,
00JaaTh BBICOKOM KOHKYPEHTOCHOCOOHOCThIO. BCe BhllllenepeuncieHHoe
o0ecrneunBaeT 3HAYUTEIbHOE CHIDKCHME\ \3aTpaT Ha IPOU3BOJICTBO
L[EJIEBOTO MTPOIYKTA.

[IpuBenemM  HEKOTOpbIE  HPUMEPHI,  JIOKA3bIBAIOIIME  POJIb
MHUKPOOPTaHU3MOB KaK 00bEKTOB OMOTEXHOJIOTHU:

1. OAHOKJIETOYHBbIE OPFAHM3MBI, Kak MPABWIO, XapaKTEPU3YIOTCS
0oJiee BBICOKMMHU CKOPOCTSMHM “POCTa M CUHTETHUYECKUX IIPOLIECCOB, YEM
BBICIIME OpraHu3Mbl. TeM HE MeHee, 3TO NPHUCYIIEe HE BCEM MHKpPOOP-
ranu3MaMm. HekoTopele| M3 HHUX pacTyT KpailHE MEIJIEHHO, OJHAKO
MPEACTABISAIOT U3BECTHBIA MHTEPEC, TOCKOJIBKY CIIOCOOHBI PO YLIIPOBATH
pa3lIMyHbIe OYEHB LIECHHBIE BEIIECTBA.

2. Ocobpe BHUMaHNE KaK OOBEKThl OMOTEXHOJIOTMYECKUX pa3pabOTOK
MPEACTaBIAIOT POTOCUHTE3UPYIOIINE MUKPOOPTaHU3MBbI, UCIIOIb3YIOIINE B
CBOEH_KU3HEACIATENIBHOCTH SHEPIUI0 COJHEYHOro cBeTa. YacTh M3 HHUX
(IMaHOOAKTEpUM U (POTOCHUHTE3UPYIOIIME DYKAPUOThI) B KadyeCTBE
ueTouHuka yriepoaa yrwinupyroT CO,, a HEKOTOpbIE MPEACTABUTEIIN
ufiaHoOaKTepuid, KO BCEMY CKa3aHHOMY, OO0JIaJlal0T CIOCOOHOCTHIO
yCBaMBaTh aTMOC(EPHBIN a30T (T.€. ABJSIIOTCS KpailHe HEMPUXOTIUBBIMU K
MUTATEIbHBIM ~ BemiecTBaM). DOTOCHHTE3UPYIOIIUE MHUKPOOPTaHU3MBI
MEPCIEKTUBHBI Kak MPOAYLEHTHl aMMHUaKa, BOJOpoja, Oenka W psaa
OpraHMYecKux coeauHeHnid. OJHaKo Mporpecca B UX HCIOJIb30BAHUU
BCIICJICTBUE OTPAaHUYEHHOCTH (YHIAMEHTAIBHBIX 3HAaHMK 00 uX
IF€HETUYECKON OpPraHU3alMi U MOJIEKYJIIPHO-OMOJIOTMUECKUX MEXaHU3Max
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KU3ZHENEITENIbHOCTH, 10 BCEH BUIMMOCTH, HE CIIEIyeT OXKUJATh B
OykaiiieM OyayIiem.

3. OmnpeneneHHOe  BHUMAaHUE  YAEISETCA TakuM  OOBEKTaM
OMOTEXHOJIOTUHU, KAK TEPMO(PHUIbHBIE MUKPOOPTaHWU3MBI, PACTYIIHE MpPH
60-80 °C. DTO MX CBOWCTBO SBJSETCS NPAKTUYECKA HEMPEOIOIUMBIM
NPENATCTBUEM Ui Pa3BUTUS  MOCTOPOHHEW  MHUKpPOQIOpHl  IpH
OTHOCUTEJILHO HE CTEPUIIBHOM KYJIbTUBUPOBAHUHU, T.€. SABJISIETCS HAACKHOU
3aIlUTON OT 3arps3HeHui. Cpean TepMopUIOB OOHAPYKEHBI TPOTYIIEHTHI
CIIUPTOB, aMUHOKHUCIIOT, ()EPMEHTOB, MOJICKYJISIpHOTrO Bojiopoaa. Kpome
TOTO, CKOPOCTb MX pOCTa W MeTaboiMuecKas akTUBHOCTh B 1,5-2/pa3a
BbIlle, 4yeM y Mme30(puioB. epMeHThl, CHUHTE3UpyeMble TepModiiamu,
XapaKTEPU3YIOTCA  TIOBBIIIEHHOW  YCTOWYMBOCTBKO K  HALPEBAHUIO,
HEKOTOPBIM OKUCIUTENSAM, JIETePreHTaM, OpraHnueCKuM pacTBOPUTEISM U
ApYyruM HeoOsaronpusaTHbIM (pakTopaM. B To jxe BpeMs OHM Majio aKTHBHBI
1pu OOBIYHBIX TeMIlepaTypax. Tak, mporea3bl OJTHOrO U3 NPEICTaBUTENCH
TepMopriIbHBIX MUKpoopranu3MoB npu 20 °C B 100, pa3 MeHee aKTUBHBI,
yeMm npu 75 °C. Ilocinennee sBIIETCA OYE€Hb BAXHBIM CBOMCTBOM IS
HEKOTOPBIX  TPOMBIIUICHHBIX  Npou3BOACTB., Hampumep, mmumpokoe
MPUMEHEHWE B TEHETUYECKOW WHXKEeHepHu / Haimien ¢epMmeHt Tag-
nojauMepasa u3 TepMopuiabHON OakTepul Ihermus aquaticus.

Panee yxe ynoMuHaANOCh O €HIE 'OJHOM BECHMa CYIIECTBEHHOM
CBOMCTBE 3THUX OpPraHM3MOB, @ UMEHHO, YTO IpPU HX KYJIbTUBHPOBAHHUU
TEMIIepaTypa Cpelbl, B KOTOPOH OHM TIPEOBIBAIOT, 3HAYUTEIHHO
MPEBBIIAECT TEMIIEPATYpy OKpy:Karomiend cpenbl. JIaHHBIM BBICOKUI
nepenaj Temreparyp oOecnednBaeT ObICTPHIM M 3(h(EKTUBHBIA OOMEH
TEIJIa, YTO TMO3BOJISIET, \UCIOIb30BaTh OMOJIOTMYECKHE pEaKTophl 0e3
IPOMO3IKHUX OXJAKJAAIOMMX YCTPOMCTB. A TIOCIENHEE, B CBOIO OYEPED,
oOJerdaer nepeMeiBaHue, a3palnio, IEHOraleHrue, YT0 B COBOKYITHOCTH
3HAYUTEIBLHO YACIHEBISET MPOLIECC.

2 Cenexuus OMOTEeXHOJIOTHYEeCKNX 00HEKTOB.

HeoTbemiieMbIM KOMIIOHEHTOM B IIPOLECCE CO3/aHUA Hanboiiee
LEHHBIX /M aKTUBHBIX MPOAYLEHTOB, T.€. MPHU MOAOOpPE OOBEKTOB B OHO-
PEXHOJIOTHH, SIBIISIETCS UX CEJIEKIUS. [ TaBHBIM MyTEM CEJIEKIUU SIBIICTCS
€O3HATEIIBHOE KOHCTPYMPOBAaHME TIE€HOMOB Ha KaXJoM Jrtame ot0opa
HY)KHOTO TmpojayleHTa. Takag cuTyauuss HE BcCerga Morja ObITh
peann30BaHa, BCIAEACTBUE OTCYTCTBUS 3(P(PEKTUBHBIX METOAOB U3MEHEHHUS
T€HOMOB CEJICKTUPYEMBIX OPraHU3MOB.

B pa3Butun MUKpOOHBIX TEXHOJIOTHI CHIFPAIA BaXKHYIO POJIb METOIBI,
0asupyronmecs Ha CEJeKIMHA CIOHTAHHO BO3HUKAIONIMX U3MEHEHHBIX Ba-
PUAHTOB, XapaKTEPU3YIOIIUXCS HY)KHBIMU TOJIE3HBIMH TMpu3Hakamu. [Ipu
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TaKMX METOJIax OOBIYHO UCITOJIB3YETCS CTyIIeHYaTasl CeNEKIMS: Ha KaXI0M
sTane ordopa W3 MOMYJSIIUA MUKPOOPTaHM3MOB OTOMparoTcs Haubosee
AKTHBHBIC BAPUAHTHI (CIOHTAHHBIE MYTAHTHhI), U3 KOTOPBIX Ha CIIEIYIOLIEM
JTane OTOMparoT HOBbIE, Oosnee 3(PQPeKTHBHBIE ITAaMMBI, U TaK Jajee.
HecmoTps Ha ABHYIO OTpaHMYEHHOCTh TAHHOTO METOJA, 3aAKIIFOYAOLIYIOCS
B HU3KOW YaCTOTE€ BO3HUKHOBEHUS MYTAaHTOB, €r0 BO3MOYKHOCTH PaHO
CYUTATh MOJHOCTHIO NCUEPIIAHHBIMHU.

[Iponiecc  cenekuuum  Hambosiee  AP(PEKTUBHBIX  MPOIYLIEHTOB
3HAYUTEIBHO YCKOPSAETCS MPHU UCIIOJIB30BAaHUHA METOAA WHIYLUPOBAHHOIO
MyTareHe3a. B kadecTBe MyTareHHbBIX BO3JEHMCTBHUM NPUMEHSIOTCSLY @,
PEHTTEHOBCKOE W  TIaMMAa-U3JIy4YEHHs, ONPEACICHHbIE XUMMYCCKUE
BemecrBa U Ap. OOHAKO M 3TOT NPUEM TAKKE HE JIMIIEH HEHOCTATKOB,
TJIABHBIM M3 KOTOPBIX SIBJIETCS €r0 TPYAOEMKOCTh U OTCYTCTBHUE CBEICHUIN
O XapakTepe M3MEHEHHH, MOCKOJbKY 3KCIEPUMEHTATOp BEAET OTOOp IO
KOHEYHOMY pe3yiibTary. Hampumep, yCTOMYMBOCTH OpraHd3Ma K HOHaM
TSOKETBIX METANIOB MOXET OBITh CBfi3aHA C IMQIABIEHUEM CHCTEMBI
MOTJIOIICHHST JIAaHHBIX KaTHOHOB OaKTepUaJIbHOM, KJIE€TKOM, aKTUBaIUEH
IpoLecca yAajJeHUus KaTUOHOB M3 KIIETKU I TIEPECTPOMKON CHUCTEMBI
(cuctem), KOTOpasi MOABEPIaeTCsl UHTMOUPYIOMIEMY JEICTBUIO KaTUOHA B
KJIETKE.

EcrecTBEHHO, 3HaHME MEXaHH3MOB: IOBBIIIEHUS YCTOMYUBOCTH
IO3BOJIMT BECTH HANPABJIEHHOE {(BO3HEHUCTBUE C LEIBIO ITOIYYCHHS
KOHEUYHOI'O pe3yJibTara 3a 001ee/KOPOTKOE BpEMs, a TAKXKE CEIIEKTUPOBATH
BAPUAHTHI, JIyYIIE MOAXOASIME K, KOHKPETHBIM YCIIOBUSIM IIPOU3BOJICTBA.
[IpuMeHeHne NEPEUUCICHHBIX Y TOAXOA0B B COYETAHWA C NPUEMAMH
KJIACCUYECKOW  CEJICKLIAM, | SIBISAECTCA CYTBIO COBPEMEHHOM CEJEKIUU
MHKPOOPTaHU3MOB-IIPOAYIIEHTOB.

Kuarouesrbie cji0Ba U MOHATHSA

reHeTu4ecKasi MHKeHepusi IITAMMBI-IIPOYEHThI
MHKPOOPITAHN3MbI TepMOpWIbI
GRAS-MHAKPOOPraHU3MbI Me30(IJIbI

ceJIeRTHBHAsS cpejaa HHIYUMPOBAHHBIN MyTareHe3s
ceJleKuus HHMAHO0AKTepHUH

YHCTas KyJbTypa E. coli
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JIEKIHUA 3. KYJIBbTUBUPOBAHUE
BUOTEXHOJOI'MYECKUX OB BEKTOB

1 CyOcTpathl A1 KyJIbTUBUPOBaHUS OMOOOBEKTOB.
2 CrIpbeBbie€ MaTEpHUaIIbl U MEPCIEKTUBBI OMOTEXHOJIOTUH.

IJtaBHBIM HampaBieHMEM OMOTEXHOJIOTHU SIBJIAETCS MHTEHCU(DUKALUSA
{IpOM3BOJICTBEHHBIX MPOLECCOB, YTO JOCTUIaeTCsd BHEIPEHHWEM HOBBIX
BBICOKONIPOYKTHUBHBIX OMOJIOTUYECKHX 00BEKTOB, noadopom
MOAXOJSAIIETO ChIpbsl [JI BbIpAlllMBaHUA MPOAYLEHTa, pPa3padOTKOi
HaWJTy4dllled KOHCTPYKUMU OMOpeakTopa, a TaKXKE€ YCOBEPIICHCTBOBAHUEM
CIIOCOOOB BBIJICTIEHNS U OUUCTKH LIEJIEBOTO POAYKTA.

1 CyOcTparsl 1Jist KyJbTUBHPOBAHUA O0M000BEKTOB.
IIntarensHbIC Cpcabl I BbIpalllMBaHUA 00OBEKTOB 6I/IOTCXHOJIOFI/II/I,
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T.e. TPOAYLEHTOB TE€X WIM HHBIX COCIUHECHUH, MOTYT OBITh
HEOIPEJICICHHOr0 COCTaBa U BKJIKOYATh Pa3JIMuHble OWOTEHHBIE JOOABKHU
(pacTUTENbHBIE, XUBOTHBIE WM MHUKPOOHBIE) - MSACHOW O3KCTPAKT,
KYKYpPY3HYI0O MYKY, MOPCKHE BOJOPOCIM U T. M. IIpuMeHSIOTCS Tarxke
Cpebl U3 YUCTBIX XUMUYECKUX COCIMHEHUN OINPEICTICEHHOI0 COCTaBa, Tak
Ha3bIBAEMbIC CUHTETUYECKHE.

KoMmmoHeHTHBIM  CcOCTaB  cpea  ONpeiessieTcs  NUTaTeIbHbIMU
MOTPEOHOCTSAMM MpOAYyIleHTa. Bo MHOrMX Impoleccax HCIOIb3YIOT B
Ka4eCTBE OOBEKTOB I'eTEPOTPO(PHBIE OpPraHU3MBbI, KOTOpPHIE B HACTOSIICE
BpeMs  TMOAPA3JEIAIOTCA Ha: OPraHoaBTOTPOdBI  (YMOTpeOstoTIne
OpPraHMYECKUE BEIIECTBA KaK HCTOYHUKH DHEPTUM), JIUTOTrETEPOTPOQHI
(MCIIOJIB3YIOIIME OPTAaHUYECKHE BEIIECTBA KaK HMCTOYHUKHU YIriiepojia) U
opraHorerepoTpodnl (JJisi KOTOPBIX OpPraHUYECKHE BEIIECTBa CIyKaT U
HMCTOYHUKAMHU SHEPTUU, U UCTOUHUKAMHU YTJIEPOJIa).

JInsi  NOpUrOTOBJEHUSI TNUTATENBbHBIX Cpell B¢, OMOTEXHOJIOTHU
HCTOJIB3YIOTCS  pa3HooOpa3Hble  CyOCTpaThl, ., KOPOPbIE  JOJDKHBI
YAOBJIETBOPATH OMNpeeIeHHbIM KpuTepusiM. CyQCTpar mpeacTaBisieT
coOOM ChIpbe [JIsi MOJIYYEHHUS II€JIEBOrO MPOAYKTa M JOJDKEH OBITh
HeJIePUIIUTHBIM, JICIIEBBIM, IO BO3MOKHOCTH JICLKOIOCTYITHBIM.

JlocTaToOyHO XOpOLIO YTHUIU3UPYEMBIM \MICTOUHUKOM YyTJiiepoAa s
OMOTEXHOJIOTHYECKUX 1IeJIeW SBJISETCA N\ pacTUTENIbHas Ouomacca |, B
MEHBIIIEH CTENEeHU, OmoMacca KHUBOTHBIX opraHu3MoB. Ha ocHoBe »Tux
HMCTOYHUKOB OCHOBAHO JIJaBHO CYNIECTBYIOIIEE MTPOU3BOICTBO AJIKOTOJISI U3
3¢pHa U Chipa W3 MOJIOKa:, PacTuTenbHble HMCTOYHUKH  MOTYT
paccMaTpuBaThCS KaK NPAKTHUUECKU Heuctommmble. Haumbomnbimas moms
ouomacchl oOpasyercsip, B. BUAE JpeBecHHBL. I[Ipomykius cenbcKoro
XO35IUCTBA COCTABIACT, JIMIIbL 6 % TEpBUYHOM MPOAYKIHMH 3a CYET
dboToCuHTE3a, XOTSL UMEHHO W3 3TOr0 KOJWYECTBAa MOJIy4aeTCsl OCHOBHAs
4acTh MNHWINM YIS JIOJIEM U KUBOTHBIX, @ TaKK€ MHOTHE HEOOXOJAUMBIE
MaTepHUabI (Hanpumep, TUTSt TEKCTHJIBHOM 151 OyMaKkHOU
MIPOMBIILIEHHOCTH ).

buomacca cenbCKOro M JIECHOIO XO3SMCTBA B HACTOSIIEE BpEMS
SABJSICTCSI 3HAYUTEIBbHBIM HSKOHOMHYECKMM TOTEHI[MAJIOM BO MHOTHX
CTpaHax, B IIEPBYIO OYEPE/ib B TPOMUYECKUX U CYOTPONMUYECKUX PETHOHAX.

IIpupoanbie chipbeBble MaTepHabl. VICTOYHMKOM TPUPOTHOTO
ChIpbsl  SIBJIAIOTCA  CEJIBCKOE XO3SIMCTBO M OTpaciu JIECOBOJICTBA.
[Tonydyaemble B OSTHX OTpacisix MaTepualibl MPEJCTaBISIIOT COO0O0M
COCIMHEHUS PA3JMYHOM XUMHYECKOW CJIOKHOCTH M BKIIFOYAKOT caxapa,
Kpaxmall, [[eJUTI0JI03Y, TeMUIIEIUIIOIO03Y U JIUTHHH.

Hawunbosee moaxoasaimm 1 JOCTYITHBIM MTUTATEIBHBIM CYOCTpaTOM JIJIst
OMOTEXHOJIOTHYECKUX TPOIIECCOB SBISCTCS ChIPhE, MCIOIB3YEMOE B
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MPOM3BOJICTBE caxapa - caxapHas CBEKJIa U CaXapHblid TPOCTHUK. OHAKO B
HACTOSIIEE BPEMA B MHUPE TPAJUIMOHHOE MCIOJNB30BAHUE caxapa
MOCTENIEHHO CHIJKAETCS, W OH 3aMeHsieTcs Oosiee 3(PEKTUBHBIMU
[OJICJIACTUTEISIMUA. YK€ celdac caxapHbld TPOCTHUK HCHOJIb3YETCS B
KadyecTBe cyoOcTpata i Opa3wibCKOW "TOIUIMBHOM'" MporpamMMbl
(MpOM3BOACTBO 3TAHOJIA KakK TOPIOYEro JJig JABUTrATElIel BHYTPEHHETrO
cropanus). bpasunbckuil mpumep OBICTPO YOEKITAET MHOTHE ApPYTHE
CTpaHbI B IIEPCIEKTUBHOCTU TAKOM HOBOM TEXHOJIOTUHU.

CyIIeCcTBEHHYI0 3HAYMMOCTbh TPEICTABISAIOT KpPAaXMaloCOAepKaliue
CEJIbCKOXO35IMCTBEHHBIE TPOAYKTHI, BKIIOYAIOIINE PAa3JIUYHBIE 3ITAKH,
TaKhe Kak KyKypy3a, pucC, NIIEHHIIA, KapTOdemb, pa3IndHble KOPHENIOIbI,
claakuii kKaprodenab 1 MaHUOKA.

ITomoBuny BBICYILLIEHHOU pacTUTEIBbHOU Macchl KakK
CEJIbCKOXO35IMCTBEHHOIO0, TaK M 'JIECHOTO" IMPOUCXOKIACHUS..COCTABIIIET
OIMH M3 CaMbIX PaCHpPOCTPAHEHHBIX OHOMOIUMEPOB™- . OJUCAXAPU]
LEJUTI0JI03a, SBIIIOUIMUCS LIEHHBIM HCTOYHHKOM JHEPrUU W YIIIEpOJa.
Yucras LEUTI0J103a MOXKET OBbITh JOBOJBHO JIELKO“ pa3pylieHa ITyTeM
XUMUYECKOr0 WM (EPMEHTAaTUBHOTO THUAPOIN3A JI0 PaCTBOPUMBIX
caxapoB, KOTOpble 3areM JIerKo nojsepratorcs  (hepMeHTAHU
(cOpakMBaHMIO) MUKPOOPTAaHU3MaMU C 00pa3oBaHUEM ATaHoJa, OyTaHoa,
aleToHa, OJIHOKJIETOYHOr0 OeJKa, METaHa, i MHOTUX JPYTUX NMPOAYKTOB. B
ATOM IUIaHE 3HA4YUTENbHbIE Yycrexu HocTurHyTel B CIIA, IllBenwmw,
bpuranuu.

HauOonbiine TpyaHOCTW BCTPEYAOTCA MPU MOMNBITKAX YTHIM3ALUN
OPEBECUHBI, B KOTOPOM ¢, LEIUIFOJI03a HAXOAUTCA B KOMIUIEKCE C
TEMULIEIUTIOI030M W ¢JIMTHUHOM.  JIMTHOLEIUTIONIO3HBIE —~ KOMIUIEKCHI
XapaKTEPU3YIOTCA _QUEHB  BBICOKOM  CTENEHBIO  YCTOMYMBOCTH K
ouozaerpamauu.

Hcnonb3oBanre moOOYHBIX NMPOAYKTOB B KadecTBe ChIpbS ISl
Ouorexnosiornu., OIHONW M3 TJIABHBIX 3a/a4 OMOTEXHOJOTUU SIBIISETCS
MAaKCUMAaJIbHOC" HCIOJIb30BAHUE OrPOMHBIX OOBEMOB OPTraHUYECKHUX
OTXOJIOB, * HOBCEMECTHO OOpa3yIoIIUXCd B MHPOBOM IPOU3BOJICTBE.
buorexHonoruveckas yTuin3alus 3TUX OTXOJI0B, BO-TIEPBBIX, 00ECIEUUT
yAQJICHHE KMCTOYHUKOB 3arpsi3HEHUs (HalpuMep, CTOYHBIX BOJ), a BO-
BTOPBIX, OOYCJIOBUT MPEBPALIECHUE 3TUX OTXOJOB B IOJIE3HBIC IIEIEBHIE
IPOAYKTBL Tak,  MHoOrme  mOOOYHBIE  MaTepUalbl  MHUILEBOU
MIPOMBIIIIEHHOCTH OKa3bIBAIOTCS SKOHOMUYECKH MAIIO3HAYAIIUMHA U YaCTO
BBIOPACHIBAIOTCA B MAaruCTPAJIbHbIE BOJHBIE CHUCTEMBI, OO0YCIOBIMBAs
MOIIIHOE 3arpsi3HEHUE BHEIHEW cpensl. B cBa3u ¢ 31uM, BecbMa
MEPCIEKTUBHON MOXKET OBITh pa3padOTKa TEXHOJOTHU HUX YTHIM3ALUU B
Ka4yeCcTBE OMOTEXHOJIOTMYECKOTO ChIPhsl, C U3BICYEHUEM JABOMHON BHITO/BI.
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[IInpoko pacnpoCTpaHEHHBIMU BUJIaMH OTXO0JI0B, KOTOPbIE HAIILIN yXKe
cerlyac MpUMEHEHHE B OMOTEXHOJOTUYECKUX MPOLECCAX B KAYECTBE ChIPhS
U1l (pepMEeHTAIluH, SIBJISIFOTCS Mejacca (YepHas Maroka) U MOJIOYHAsS Chl-
BOpoTKa. Menacca mpencraBiasieT  coOOM  MOOOYHBIM  MPOAYKT,
MOSBJIAIOLINANCS TIPU MPOU3BOJICTBE caxapa, u cogepxurt 10 50 % caxapos.
Menacca MIHMPOKO HCHOJB3YETCS KaKk NUTaTeNbHBIM cyOcTpar s
(bepMEHTALMOHHBIX  MPOIECCOB B  IPOM3BOJCTBE  AHTUOMOTHKOB,
OpraHWYECKUX KHUCIOT U KOMMEPUYECKUX APOACKEH Il XJeOoleyeHus;
MIOMUMO 3TOT0, OHA MCIOJIb3YETCA B YUCTOM BHUJIE B KauecTBE JOOABKH B
KOopMa >KMBOTHBIM. CBIBOPOTKa, MOJydaemas MpU NPOU3BOACTBE CHIPa,
TaK)K€ MOYKET OBITh HCIIOJIb30BAHA B KAUE€CTBE IMUTATEIBLHOIO CcydeTpara
1Sl (hepMEHTAIIUH.

bonee cnoxHble NPOAYKTHI OTXOJIOB, TakKHe, KaK COJIOMAa U KOM
(OTXO0J caxapHOrO IIPOM3BOJICTBA), TAaKXKE MMEIOIIHUECS “B/ OOJBIIUX
KOJIMYECTBAX M BO MHOTMX MECTax, MO Mepe YIy4HIeHHUS IPOLIECCOB
pacuIeIVIeHUs] JIMTHOLEJUIIONIO3HBIX COEIMHEHUM BCE“-0O0JbIIE HAXOASAT
MIPUMEHEHHE B OMOTEXHOJIOTMYECKUX MPOU3BOICTBAX.

Xumnueckue u Heprexmmuueckue cyocrparol. C pa3BUTHEM
OMOTEXHOJIOTMYECKUX IPOLIECCOB B KOMMEPYECKMX Maclitadax aJis
MPOMU3BOJICTBA  OJHOKJIETOYHOrO O€rnka,\\a Takke psga JIpyrux
OpraHWYECKHUX MPOJYKTOB MHOTHE MUTATEIbHbIE BEIIECTBA XUMUYECKOTO U
HE(PTEXUMHUECKOTO MPOUCXOXKICHUS PUOOPETAIOT BAXKHYIO POJIb B Kaye-
CTBE€ MUTATEJIbHBIX CYOCTpaToB JUIS (pepmenTanuu. [IpernmyiecTBo Takux
cyOCTpaToOB COCTOMT B TOMy YTQ UX MOXHO MOJy4aTb B Pa3IMYHBIX
cTpaHax Mmupa. Hanmpumepgpmeranon u staHoi. Haumydmmm cybctparom
M3 KOMIIOHEHTOB HE(TH \SIBJIAIOTCS H-aJKaHbl C YHUCJIOM YTJIEPOJHBIX
atomoB oT 10 go 20..JIx MOTryT yTUIM3UPOBATH OOJIBIIMHCTBO OAKTEPUN U
apoxxu. OnHako "M HepTh, W ra3 Takke wucromawTcsa. I[losTomy
OMOTEXHOJIOTUY OPUEHTUPYIOTCS HA BO30OHOBJISIEMBIE UCTOYHUKU CHIPBAL.
bonpuioe BHUMaHHUE yNENsAETCsS Pa3iMuHbIM BUAAM PACTUTEIBHOM MacChI:
IJIOJbI, COKH,* KJIyOHW, TpaBsiHasg Macca W YINOMMHABIIAsCSA BBIIIE
npeBecuHa. ) Mcrnonb3yroTcsi TakkKe OTXOJbl  CEJIbCKOIO  XO35HCTBa,
nepeBooOpadaTeIBaONIEi W OyMaXHOM MPOMBIIIICHHOCTH, a TaKke
MHOTMX  OTpaciieil  IHIIEBOW  MPOMBILUIEHHOCTA.  B0O3MOXHOCTH
UCIIOIB30BAHMS TIEPEUYUCIICHHBIX CBhIPhEBBIX MaTEpHAJIOB SIBIIAETCS OC-
HOBOM CO371aHUs1 O€30TXOIHBIX MPOU3BOJICTB.

2 CpIpbeBble MATEPUAJIBI U IIEPCIEKTUBbLI OHOTEXHOJIOTHH.

Haunbonee BaXHBIM KPUTEPHUEM, OINMPEACISIONIUM BBIOOP CHIPbS IS
OMOTEXHOJIOTMYECKUX IIPOLIECCOB, SIBISIOTCS: CTOUMOCTb, HAJIUYUE B
JOCTaTOYHBIX KOJUYECTBAX, XUMHUYECKH cocTaB, (opMa M CTEIEHb
OKHMCJIEHHOCTH MCTOYHHUKA YIJIEpo/a U T. 1. B HacTosiee BpeMs HanOosee
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IITUPOKO HKCTOJB3yeMBIMH M KOMMEPYECKH BBITOAHBIMH MaTepHaIaMH
SABJISIIOTCS KpaxMall (MPEeUuMYIeCTBEHHO KYKYPY3HbIil), METaHOJI, Meacca
U CeIpoit caxap. [IpakTudeckn HET COMHEHHS B TOM, YTO 3€pHOBEHIC (B
YaCTHOCTHU, KYyKypy3a, PpUC M  M[OIIeHUIa) OyAyT OCHOBHBIMHU
KPaTKOCPOYHBIMH CBIPHEBBIMH MaTepuajiaMu sl OMOTEXHOJIOTHYECKUX
MPOIIECCOB HMMEHHO B TEX CTpaHax, TIJ€ pPa3BUTHl HWHTCHCHBHBIC
OMOTEXHOJIOTUYECKUE MTPOLIECCHI.

Cnenyer OTMETUTh, YTO OWOTEXHOJOTHUS HA COBPEMEHHOM JTale
CBOET0 Pa3BUTHS NMPEUMYIIECTBEHHO OPUEHTUPYETCS HA Pa3INYHBIC BUIBI
HEJIOPOroro, JIETKOJOCTYITHOIO W BO300OHOBIISIEMOTO ChIpbsl, HauOOJee
3HAYMMBIM M3 KOTOPOTO SIBJISIETCS pacTUTeNbHas Mmacca. [Ipu kKoHBEpcHM
cyOCcTpaToB B OHMOTEXHOJOTMYECKHX IIpOIleccCaX OCHOBHOE (BHUMAHHE
oOpailfaercsi Ha Co3JaHuE OE30TXOJHBIX MPOU3BOICTB, KOLAAa THOOOYHBIE
MPOAYKTHI OJHOI'O TMPOIECCa CIIyXKaT MUTATEIbHBIMU CyOCTpaTaMH s
MOCJIEIYIOILETO.

KiroueBbie CJI0BA M MOHATHSA

onmomacca oprasoreTepoTpogd bl
reMHuIe/II103a NUTATeJbHas cpeaa
KpaxmaJl cyOcrpar
OPraHoaBTOTPOPHLI Mmesacca
JIUTOreTepoTPOPHI LHeJLJII0J1032

JEKIUSA 4. TEXHOJIOTUSI ®EPMEHTAIIMOHHBIX
MPOIIECCOB

1 buopeakTopsl.
2 KoHCTpyK1Us OMOpEaKTOpOB.

3 Crennanu3upoBaHHble (hepMEHTAIMOHHBIC MTPOIECCHI.

[Ipn TexHomorun (epMEeHTAUUH MOXKHO HCIIOJIb30BATh IIEJIbHbBIC
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KUBBIC KJICTKH (MUKPOOPTAaHU3MBI, KJICTKH JKHBOTHBIX WJIM PACTCHHMN) WM
KJIICTOYHBIC KOMITOHGHTHI C IeJbI0 (PU3NYECKMX WM XHUMHYECKHUX
npeoOpa3oBaHuii  OpraHMYecKux BemecTB. (OgHAKO  HEJOCTaTOYHO
moydaTbh TpeOyemble W3MEHEHHsI BEIIEeCTB, METOJ JOJDKEH HMETh
MpEeUMYIIecTBa Iepes APYTUMH, MPUMEHSIEMBIMH B HACTOAIIEE BpeMsI
TEXHOJIOTHSAMH ITPOU3BOJICTBA ITUX JKE€ CAMBIX IIPOTYKTOB.

[IpenmytiecTa MIPOMU3BOICTBA OpTraHWYECKHUX MIPOJTYKTOB
OMOTEXHOJIOTHICCKUMH CITOCOOAMHM TIEPeT YUCTO XUMUIESCKUMH METOIaMU
J0CTaTOYHO MHOTOTPaHHBI:

° MHorue cloXKHbIe OpTaHUYECKHe MOJIEKYIbI, TaKhe, KaK OCIIKU ‘|
QHTUOMOTHKHA, HE MOTyT TMPaKTHYeCKH OBITh CHHTE3UPOBAHBI
XUMHUYECKUMH CIIOCOOaMUH.

o buokonBepcusi oOecrieurMBaeT 3HAYMUTENBHO OOJBIINKM BBIXOJ]
L[EJIEBOTO ITPOYKTA.

o buonornueckue cucreMbl (QYHKIIMOHHPYIOT HPHA Oojiee HU3KHUX
TEeMIIepaTypax, OJM3KUX K HEUTpaabHOMY 3HaUeHusAX pH u T. 1.

o buonoruyeckue peakium HaMHOTO CHEHHPUYHEe, YeM peakluu
XUMHYECKOI0 KaTaausa,

o buonornyeckue npoueccsl 00eCednBal0T MOYTH UCKIIIOUNUTEIBHO

IOPOAYKILHIO YUCTHIX U30MEPOB OJHOI'Q-THIIA, a HE UX CMeceH, KaK 3TO
4acTo OBIBAET B PEAKIUAX XUMUUYECKOI'® CHHTE3A.
Ho BMecre ¢ TeM OHOIOIMYECKHE CIOCOObI B CpPAaBHEHUU C
XUMHUYECKUMHI METOJIaMH 00J1aIdI0T PSIZIOM SIBHBIX HEJIOCTATKOB:

o buonorndeckue cuCTeMbI MOTYT JIETKO OBITh 3arpsI3HEHBI TOCTOPOH-
HeW HexxenaTeIbHON MUKPO(IOpOH.
o [leneBoil MOPOIYKT;, "CHHTE3UPYEMbId OUOJOTHUECKUM CIOCOOOM,

IPUCYTCTBYET B’ JIOBOJIBHO CJIOKHOW CMECH, 4YTO OOYCIIOBIMBAET

HEO0OXOAUMOCTE PA3AECICHUS €r0 OT MPUMECH HEHYKHBIX BEIIECTB.

o buotexHOIOFHYeCKHEe TTPOU3BOACTBA TPEOYIOT OOJBIINX KOJIUYECTB
BOJbI, KOTOPYIO B HUTOre HEOOXOAMMO YIalsTh, cOpachiBasi B OKpY-
KAIOUIYIO Cpeny.

o buomponieccbl  00BIMHO HWIYT MENJIEHHEE B CpPAaBHEHUU CO
CTaHAApPTHBIMH XMMUYECKUMU MTPOLIECCAMU.

JUis  kaxzaoro OMOTEXHOJIOTMYECKOrO IIpolecca JIOJDKHA  OBITh
paspaboTaHa MOAXOJAIIAsl CX€Ma, a CcaM HPOLECC JOJKEH IOCTOSHHO
HaOMIoAaTbecsl M TINATENBHO KOHTpoiupoBatbes. [[nst OonbIIMHCTBA
MPAKTUYECKUX OHOTEXHOJIOIMYECKUX IMPOLIECCOB TAaKHUMH CHUCTEMaMHU
ABJISIIOTCS  (DEPMEHTEpPhl WM OMOPEAKTOPBI, KOTOpPbIE O0ECIEUYUBAIOT
HEeoOXoauMble (U3UYECKHUE YCIOBHS, CIOCOOCTBYIOIIME HAWIY4YIIEMY
B3aMMO/JICHCTBUIO KaTaJIM3aTopa CO CPEOU U MTOCTABIISIEMBIM MAaTEPUATIOM.
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1 buopeakTopsbl.

buopeakTop - nzonupoBaHHas cucrema (Hanpumep, pepMeHTaTop), B
KOTOPYIO BMECTE C IPyTMMHU MaTepHaliaMyi BBOJAST OMOJIOTHUECKHUE areHThI
U B pe3yJibTaTe MPOTEKAIOICH peakIiuy MPOUCXOIUT UX Pa3MHOKEHUE WU
o0Opa3oBaHue JPYTUX BellecTB. bruopeakTopsl, Kak MpaBuiio, 000PYAYyIOTCS
YCTPONCTBAMU JIJIsl pEryJIMpPOBaHUs, KOHTPOJISI, JOOABICHUS U U3BIICUCHUS
MarepuanoB. OCHOBHOE TpeOOBaHME K OuOpeakTopaM JH0O0Oro THUIA
CBOJMTCS K 00ECIIEUEHUIO ONTUMANIBHBIX YCJIOBHI pocTa MPOIYyLIEHTa WK
HAKOIUJICHUIO CHHTE3UPYEMOTO UM MPOIyKTa. JJIst JTOCTHKEHUS yKA3aHHBIX
nened  HeoOXoAMMO  pa3palaThiBaTh  TEXHOJOTHIO,  MNPHU3BAHHYIO
ONTUMU3UPOBATH TIPOIECC, a WMEHHO: HCIONb30BaTh MMOAXOMSIINNA
WCTOYHUK  ODHEpPruM, HAOOp  NHUTATENBHBIX  BEHIECTB, | JIOIDKEH
COOTBETCTBOBATh MUTATEIbHBIM MOTPEOHOCTSM OpPraHU3MA-TIPOIYIICHTA,
U3 POCTOBOM CpeIbl IOJDKHBI OBITh YIaJEHbl COCTUHEHUS, MHFHOUPYIOIIHE
€ro JKM3HEJEATEIBbHOCTh, JOJDKHA OBITh MoAoOpaHa »COOTBETCTBYIOLIAS
MOCeBHAsl 1032 M, HAKOHEI, OOEeCre4YeHbl BCE OCTATbHBIE TpeOyembie
(U3UKO-XMMUYECKHUE YCIOBUS. DKOHOMUYECKH peHTa0eIbHbIC MTPOILIECCH B
CBOCII OCHOBE BEChbMa CXOJHbBI, HE3aBUCUMO OTM30paHHOTO MPOAYIICHTA,
MCIOJIb3yeMOU Ccpefibl U 00pa3yeMoro npoaykta:s @akTUYecKu OJUH U TOT
xe OuopeakTtop (C HEOOJBIIN-MU U3MEHCHHUSIMH) MOXET OBITh
WCIIOJIb30BaH  JJIi  TIPOM3BOJICTBA +(DEPMEHTOB, AHTHUOMOTHKOB, Op-
TaHUYECKHUX KUCIIOT UM OJTHOKJIETOYHOI'O Oelka.

buorexHonoruueckue  MmpoONECEhl  OTAUYAIOTCS  OT  MPOIIECCOB
XUMHUYECKOTO CHHTE3a U MOLYT OBITh JBYX THIIOB: MEPUOJUYECKUMHU U
HernpepbBHBIME. Crenuduka OMOTEXHOIOTUYECKUX MPOIIECCOB COCTOUT B
TOM, YTO B HUX YYaCTBYIOTJKHBBIC KJIETKH, CYOKJIECTOUHBIE CTPYKTYPhI I
BBIJICJICHHBIE M3 KJIETOK (PEPMEHTHI M HUX KOMIUIEKCHl. JTO OKa3bIBAET
JIOBOJIBHO CYIIECFBEHHOE BIIMSHHME Ha MPOIECChl MaccooOMeHa (oOMeHa
BEIIECTB MEXY. Pa3UuHbIMH  (a3aMu - TMEpEeHOC KHUCIopoAa U3
razoo0pa3Hoid $a3pl B KHAKYI) U TEIIOOOMEHa (mepepacupeiesicHue
TEIJIOBOW., BHEPTUM MEXAY B3auMojencTByrommmu (azamu). Iloaromy
OJTHAM-~H3 BOXHEUIIUX MEXaHHW3MOB OHOpPEAKTOPOB SIBJISIETCS CHCTEMa
nepeMeIIuBaHmsl, 00eCcIeurnBaroIas OAHOPOJHOCTh YCIOBUM B armapare.

Jlpyrum CyiiecTBEHHBIM pa3iuyreM MEXIy OMOTEXHOJOTHYECKUMU U
XUMUYECKIMH TIPOIIECCaMU SIBIISIETCS HEOOXOIUMOCTh CO3AaHMS adpOOHBIX
WIM  aHA’POOHBIX  yCIOBUH, TpeOyemblx [UIsl  KYyJIbTHBUPOBAHUS
COOTBETCTBYIOIIIETO opranu3Ma. [losToMy B oOmpenencHHBIX ClIydasx
HEOOXOJMMO  MOJlaBaTh  KHUCJIOPOA U yAQITh  00pa3yroluecs
ra3oo0pa3Hbpie MPOAYKTHI WHOTO pOJia, B TEPBYID OYepelb IBYOKHCH
yriepoaa (CO;). Cucremsbl aj’paliuu 3a4acTyr0 OBIBAIOT OYEHBb CIIOMKHOMN
KOHCTPYKIIMH, TIOCKOJIbKY OHH JOJDKHBI 00€CleduTh OajaHC MEXITY
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pacxogom O, U ero MOCTYIJICHUEM B HY>KHBIX KOJMYECTBAX, YUUTHIBASI TOT
dakT, 4To MOTPEOHOCTH B KHUCJIOPOAEC HE OJMHAKOBA Ha Pa3IMYHBIX
CTaJUsIX KyJIbTHBUPOBAHU.

Kpaiithe BaxHBIM sBISETCS OOECHEUEeHHUE JOJKHOTO  YPOBHS
TeIIooOOMeHa B OHOpEakTopax, IOCKOJbKY KU3HEICITEIbHOCTh U
MeTabOoIUYeCKasi aKTUBHOCTh OOBbEKTOB 3aBUCUT B 3HAUUTEIHHOU CTETICHU
OT KO0JIEOAHU TEMITepaTyphl.

Eme onaHONl cepbe3HON mnpoOiemMold TpU  KYJIbTUBUPOBAaHUU B
OuopeakTopax SIBJISIETCSI IEHOOOPA30BaHUE, CBSI3aHHOE C HEOOXOAMMOCThIO
a’pUPOBaAHUSl COJEPKUMOTO, B KOTOPOM TIOCTOSIHHO TPHUCYTCTBYIOT
MOBEPXHOCTHO-akTUBHBIE BemlecTBa ([TAB). OTo 3acraBisieT MHTEHCUBHO
pa3pabatbiBaTh 3 PEKTUBHBIE CUCTEMBI IEHOT AILICHHUSL.

Crneuuduueckum 3JIEMEHTOM OHOpeakTopa sBIsSeTEd  CUCTEMA,
o0ecrieynBaronas CTepUIILHOCTD mpoiiecca. Crepummzanus
OCYIIIECTBIISIETCS Ha Pa3HBIX dTamax Mporiecca, Kak J0,eR0 Haudaja, TaKk U
MpU OCYIIECTBICHUM U TOCIE OKOHYaHHWs. Takum, oOpasoMm, mporeccam
CTEpUITU3ALMUA B OMOTEXHOJOTUYECKOM MTPOU3BOJICTBE. OTBOIUTCS BaXKHOE
MECTO.

B nmnocnennee BpeMs B OMOTEXHOJOLHMIQ® BHEIAPSIETCS MPUHIIUI
g depeHIIMPOBaHUS PEKUMOB KYJIbTUBUPOBAHUS: pa3HbIC 3TAIBI OJHOTO
U TOrO K€ TMpolecca OCYIIECTBISIOTCS \IIPU Pa3IWYHBIX YCJIOBHSIX -
temrneparypa, pH, aspamus u 1. n. EcTecTBeHHO, 3TO CO37a€T HOBBIC
(TOTOJTHUTENbHBIE) TPEOOBaHUS HPW KOHCTPYUPOBAHUH PEAKTOPOB. Takum
o0pa3oM, B COOTBETCTBHH ,C “OCHOBHBIMH TMPHUHIMIIAMH peaTu3aluu
OMOTEXHOJOTUYECKUX TMPOLECCOB COBPEMEHHBIE OHMOPEAKTOPHI JTOJKHBI
00aaTh CAEAYIOUUMHU CUCTOMaMHU:

*  3(hQeKTUBHOTO, | MEPEeMEIIUBAHUSI UM TOMOTEHU3AlUU  CPEJIbl
BBIpAIIUBAHUS;

* obecrnieyeHusi) CBOOOJHONM M ObICTpoll muddy3un razo00pa3HbIX
KOMIIOHEHTOB CHCTEMBI (a3pUPOBAHKE B IEPBYIO OUEPED);

* TEIOOOMEHa, O00ECHEeUMBAIOLIETO MOIACPKAHUE ONTUMAJIbHOM
TEMIIEPAaTyPhl BHYTPU PEAKTOPA U €€ KOHTPOJIUPYEMbIE N3MEHEHUS;

* [ICHOT allICHUS;

*\CTepUJIM3AIINH CPEJl, BO3/IyXa U CaMOil armapaTyphl;

* KOHTPOJIS U PETYIMPOBKHU MIPOIIECCa U €r0 OTJCIBbHBIX ITAIOB.

[Ipu pa3paboTke HOBBIX OMOTEXHOJOTMYECKUX IPOLECCOB CHavalla
npuoOeraloT K TEepUOJUYECKOMY KyJIbTUBHpOBaHMIO. [lepuommdeckoe
KyJIbTUBUPOBAHHE BKIIIOUAET HECKOJBKO JTAIlOB: CTEPUIIM3ALIMIO CPEll U
o0OpyoBaHUs, 3arpy3ky OMOpeakTopa MUTATEILHOW CpEIOoi, BHECEHHE
MOCEBHOTO MaTepHalia, BBIPAIIMBAHUE KYJIbTYpPbI, OTACICHUE U OYUCTKY
roToOBOro mpoaykra. [locie okoHYaHUs MOCIEIHEro 3Tana MPOU3BOAUTCS
MOifka OMopeakTopa U MOArOTOBKA €r0 K HOBOMY ITHKITY.
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[Ipu »TOM THUME KYJIbTUBUPOBAHUS POCT KJICTOYHOW MOMYJISALUA
noapaznensercss Ha Heckoidbko (a3 (Puc. 1): 1) Ilocne BBemenus
MHOKYJIATa OOBIYHO HAOIIOJAI0T MHAYKIIMOHHBIN niepuos (nae-gasza) (1), B
TEYCHHE KOTOPOTO HE TMPOUCXOJUT  CKOJIBKO-HHOYAh  3aMETHOTO
YBEJIMUCHHUS YHCJIa KIETOK WM 00pa3oBaHUs KaKUX-TMOO MpOoayKToB. B
ATOT TIEPUOJ] TEPECTPauBACTCS META0OIU3M KIIETKH, CHUHTE3UPYIOTCS
(depMeHThI, crneuu(puyHble K HCIOJIb30BAaHUI0O HOBBIX CYOCTpPAaTOB,
akTHUBUpYyeTcs OMocuHTe3 Oeiika. 2) MHAYKIMOHHBIN NEpUoa CMEHSETCS
¢a3zoti sxcnonenyuanvbHoco pocma (2), B TEUEHHUE KOTOPOMl OBICTPO
HaKaIJIMBAlOTCs OmomMacca M TPOAYKTHI Pa3HbIX peakiuuil. Orta .haza
JIOCTaTOYHO CTPOTO OIKMCHIBAETCA SKCIOHEHIIMAIbHOW KpuBOW~3) B
3aMKHYTOM CHCT€ME OKCIOHCHIIMalbHas (¢a3za pocTa HE '\ MOXKET
pa3BUBaThCs HeorpanndeHHo. Kak mpaBuiio, oHa MepexXoAuT 8 @azy
auneriHo2o pocma (3), XapakTepU3yIOUIYIOCs PaBHOMEPHBIM, BO BPEMEHU
JMHEWHBIM POCTOM KYJIbTYphI. B 3TOl (a3e yxe uMeeT ,MeCcTO OTKIOHEHHE
TOYEK B CTOPOHY MEHBIINX 3HAUCHUN KOJWYECTBA KJIETOK UIU MTPOTYKTOB,
YTO CIY’KUT IKCIEPUMEHTAILHBIM KPUTEPUEM TEepeXo/a KyJIbTypbl B JH-
HelHyo (¢a3y pocrta. 4) Daza JUHEHHOTO POCTa MOKET CMEHUTHCSI BECbMa

HEMPOJOJLKUTEIIBHBIM TIEPUOJIOM, B ACUEHHUE KOTOPOTO CKOPOCTh
pocTa KyJIbTypbl CHUXKAETCS 10 HYJIA. OTO ¢ha3za 3ameonenus pocma(4). 5)
B HEKOTOPBIX CiydastX pocT KyJIbTYphI MOKET MEPEXOAUTh B JOCTATOYHO
YCTOWYUBYIO M TIPOJIOJDKUTEIBHYIO
cmayuonapnyro ¢gaszy (5). B stix
YCIOBUSAX KYyJIbTypa Pa3BUBACTCS, B
peXHME  TOCTOSHCTBA ; ,OO0MHEro
yucia KJIETOK. Pexum
XapaKTepU3yeTCs JIOETaTOYHO
BBICOKMMH CKOPOCTSIMU OTMHUPAHUS
kieTok. Ilpu, ( 3ToM  CKOpOCTh r_ 1l

Yurme reemon

S —

8
IpUpocTa OHOMACCHI  ITOJHOCTHIO pema
KOMITCHCHPYETCS CKOPOCTBIO Puc. 1. Tanmaynas
KHHECTHUYCCKasa KpuBas POCTa

rubenu . mu3uca kieTok. 6) Ecnu  monymsanum MHKDOODF&HI/ISMOBI 1-

WHIYKIMOHHBIN nepuox; 2- (asa
CHCTEMA ) TIOJIHOCTBIO  MICTOMIACTCH  cromermmaTbHOMO  pocta; 3 - dhasa
ne’ cybcTpaTy WIM HAKOIUICHHE JIMHEWHOTO pOCTa; 4 - (aza

3aMeJUICHHUSI POCTa; 5 - CTaIlMOHapHAas
MHTHOMPYIOIINX POCT MPOAYKTOB — t---- 7 - 2o omm s
SABJISIETCS 3HAUUTENIbHBIM, TO CKOPOCTH MPUPOCTa OMOMACCHI CTAHOBUTCS
PaBHOW HYJIIO, IPOUCXOMASAT CYIIECTBEHHBIE (PU3MOJOTHYECKHE U3MEHEHUS
KJICTOK U, KaK MpaBuiio, HaOmoaaeTcs ¢haza ommuparus Kyaomypsi (6).
brotexHonorn4ecky [eHHbIe TPOIYKThl CHHTE3UPYIOTCS KaK B IKCIIO-
HEHUHMAJIbHOU (ha3e (HYyKIEOTHAbl, MHOTHE (DEPMEHTHI, BUTAMUHBI - TaK
Ha3bIBa€MbIC TIEPBUYHBIC META0OJIUTHI), TAK U B CTAIIMOHAPHOM (haze pocTa

(aHTI/I6I/IOTI/IKI/I, IIMTMCHTBI KW T. II. - TaK HA3bIBACMbIC BTOPHUYHBLIC
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METa0O0IUTHI).

JIOBOJIBHO MIMPOKO B OMOTEXHOJOTUU HUCIOIB3YETCS NEPUOIAUYECKOE
KYJIbTUBHUPOBAHUE € MOAMMTKON, NMPU KOTOPOM, NMOMHUMO MEPBUYHOTO
BHECEHMSI NUTATEJBHOrO CcyOcTpaTa /10 3aceBa KyJlbTypbl, B Mpolecce
KYJIbTUBUPOBAHMS B allllapaT Yepe3 ONpeIesICHHbIE MHTEPBAJIbI 100ABIIAIOT
MUTATEIbHBIE BEIIECTBA JIMOO0 MOPLUSIMHU, MO0 HEMPEPHIBHO "MO KarjisMm'".

CymiecTByeT TakXe 0ThbeMHO-I0JMBOYHOE KYJIbTUBUPOBAHUE, KOTIa
4acTh  COJEPKUMOIO OHOpeakTopa MNEPHOJUYECKH H3bIMAETCS U
N00aBJISIETCS. PAaBHOE KOJIMYECTBO NHUTATEIbHOM cpenpl. Takod mnpuem
o0ecrneunBaeT perysipHoe "omosaxuBaHue" KyJabTypbl U 3aJ€pKUBAET €€
nepexol B (¢azy OTMHUpAHHSA. OTOT TMPUEM MHOTJA Ha3bIBACTCS
MOJIYHENIPEPBHIBHBIM KYJIbTHBUPOBAHUEM.

Moaudukanueli  NepUOAMYECKOr0  KYJIbTUBUPOBAHUS  SIBISETCA
KYJIbTUBHUPOBAHHE C AMAIM30M, IPU KOTOPOM MHTATENIbHBIA CyOCTpar
MIOCTOSTHHO TMOCTYMAaeT B PEAKTOp Yepe3 CIelHaIbHYI0 MeMOpany. Juanus
BEJIET K CHWXKEHUIO KOHILIEHTPALMH IPOAYKTOB, MXU3HEACITEIbHOCTU
KJIETOK, HEOJAronpusATHO BIUAIOMIMX HA UX KU3HECIOCOOHOCTH. [lomumo
ATOr0, AMAINA3 YyJalseT W3 KyJIbTYpPbl YacTh 9KMAKOCTH, YTO MO3BOJISIET
MOJIy4aTh B KOHIIE NMPOIECCa KOHLIEHTPUPOBAHHYIO OMoMaccy.

B HemnpepbIBHBIX Tpolieccax KyJIbTUBUPOBAHUS KJIETKH MOCTOSHHO
MOJICP’KUBAIOTCS B 3KCIOHEHIMAILHOM, paze pocta. C 3TOMl 11€JbIO B
OMOpeakTop MOJIaeTCA CBeXas NuUTaTelbHAas cpela M 00ecredrBaeTcs
OTTOK U3 HEro KYJIbTYPAJIbHOW “JKUJIKOCTH, COJEpKAIECH KIETKA U
MPOAYKTHI UX KU3HEAEITEIbHOCTH. OCHOBHBIM MPUHIIMIIOM HENPEPBIBHBIX
MPOIECCOB (KaK YK€ OTMEYAJIOCH BBIIIE) SIBJISIETCS TOYHOE COOJIOICHUE
PaBHOBECHS] MEXAY MPUPOCTOM OMOMACCHI BCIEICTBUE JICJICHUS KJIETOK U
X YOBUIBIO B pEe3yldbTaTe paz0aBIICHHsI COJEPKUMOIO CBEXKEU Cpeoil.
Paznuuaror xemocTarHbli W TypOUJIOCTAaTHBIM PEXHUMBI HEMPEPHIBHOTO
KYJIbTUBHUPOBAHHUS.

[Ipn XeMOETaTHOM pEXHMME KyJIbTHUBUPOBAHUS CaMOpEryJnpyemas
CHUCTE€Ma BO3HMKAET B CWJIY CJICAYIOIIMX MPUYMH: €CIIM MEePBOHAYAIbHOE
MOCTYILUIEHNE CBEXEH MUTATEeIbHOM Cpelbl U BbIMBIBAHUE OMOMACCHI
MPEBBIIAET CKOPOCTh JEJIEHUSA KIETOK, TO B pe3yJbTare pa30aBiiCHUs
KYJAbTYpbl CHMKAETCS KOHLEHTpalus BEHIECTB, OrPaHUYMBAIOLINX
pOCTOBBIE TIPOLIECCHI M CKOPOCTh pPOCTa KYJbTYPhl IOBBIIIAETCS;
YBEJIMYMBAIONIAACSA MOMYJISLNS HAYMHAET aKTHUBHEE "BblenaTh" cyOcTpar,
YTO B CBOIO OYE€pedb MPUBOJUT K TOPMOKEHHUIO pOCTa KYJIbTYpHI.
KoHEUHBIM UTOrOM 3THX MPOILECCOB SBISETCA (TIOCIIE CEPUM 3aTyXAIOIINX
KOoJie0aHUi) YCTAHOBJICHHE PABHOBECHS MEXAY CKOPOCTBIO poOCTa
KYJIbTYpBI U €€ pa30aBJICHUEM.

buopeakrop, paboTtaronui B XEMOCTaTHOM pexuMe
KYJIbTUBUPOBAHMS,  Ha3bIBalOT  XeMocTaroM. Ero  KOHCTpyKUus
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npeaycMaTpuBaeT Hau4Ke: 1) mprucriocoOIeHus s TOIaul MUTATEeIbHOM
cpeabl; 2) YCTpOWCTBa, OOECHEUYUBAIOLIETO OTTOK KYJBTYpadbHOM
KUJIKOCTH BMECTE C KJETKaMU, W 3) CHCTEMBbI, KOHTPOJIMPYIOIICH
KOHI[EHTPAIIMIO DJIEMEHTOB TMHTATEIbHOM CpeAbl H  YIPABISAIONMICH
CKOpPOCTBIO ITOJa41 TUTATEIIbHOU CPEJIBIL.

[locnennee sBuserca HanbOosjee BaXHbBIM U HamOoOJiee CIIOXKHO
OCYILIECTBUMBIM YCTPOHUCTBOM.

TypOunocTaTHbli peKUM KYJIHTUBHPOBAHUS Oa3HpyeTcsl Ha MPSIMOM
KOHTpOJIE KOHLEHTpauuu Ounomaccel. Haumbosee pacnpocTpaHeHHBIM
METO/IOM €€ OIpEACNCHUs SBISETCS HM3MEPEHHE CBETOPACCEHBAHMS “\C
noMoIel0  GorodsieMeHTOB. [lOBBIINICHHE KOHIICHTPAIUM  KIIETOK, W
COOTBETCTBEHHO ONTUYECKOM MIIOTHOCTH aBTOMATUYECKH YCKOPSIET.IIPOTOK
KUAKOCTH W Haobopor. Ilo cBoelt KOHCTpyKuuHM TypOUIOCTATHI
OTIUYAIOTCS OT XEMOCTaTOB JIMIIb CHUCTEMaMH KOHTPOJSL/ CKOPOCTU
MPOTOKA.

XeMOoCTaThl IPUMEHSIOTCS B TIPOIIECCaX, XapaKTEPUIYIOIIHUXCS MaJIbIM
MIPOTOKOM, KOTJla KOHIIEHTpAlMs KJIETOK H3MEHACTCA HE3HAUMTEIhHO C
W3MEHEHHEM CKOPOCTH TMPOTOKa, YTO OOJCFYacT CaMOPEryJIUPOBKY
CUCTEMBI. TypOunocrarst UCIIONB3YIOTCS B nporeccax,
XapaKTePU3YIOIINXCS BBICOKOM CKOPOCTBIQ \pa30aBiIeHUS MPU OBICTPOM U
PE3KOM M3MEHEHHH KOHIIEHTpaIui OMOMAacehl.

2 KoHcTpyKIus 0MOpeakTopos.

Jlnst co3gaHusi oNTUMaIbHOM, OMOPEAKTOPHOM CUCTEMBI HEOOXOAUMO
TOYHO NPUJIEPKUBATHCA CIEAYIOIIEH TeHEPAIbHOM JIMHUU:

1. BuopeakTop q0JIKeH ObITh CKOHCTPYUPOBAH TaK, YTOOBI HCKIIIOUUTh
MoNaJaHue 3arps3HAILAX MHUKPOOPTaHM3MOB, a TaKXke O00ECIeUUTh
coxpaHeHue TpedyeMoi MUKPOGhIIOPHI.

2. O0beM KYJIbTUBHPYEMOUM CMECHU JOHKEH OCTaBaThCS MOCTOSIHHBIM,
T. €. YTOOBI HE OBUIO YTEUKHU WIIM UCTIAPEHUS COJEPKUMOTO.

3. YpOBEHb paCTBOPEHHOI'O KHUCIOPOJA JIOJKEH IOIePKUBATHCS
BBIIIE KPUTUYECKUX YPOBHEW a’pUpOBaHUSA KYJIbTYPhl a’pOOHBIX oOpra-
HU3MOB.

4, TlapameTpbl BHEIIHEN Cpenbl, TAKUE, Kak Temieparypa, pH u T. 1.,
JOJIKHBI TIOCTOSIHHO KOHTPOJIUPOBATHCA.

5. KynbpTypa npu BeIpaliiBaHuU JOJIKHA XOPOIIO MTEPEMEIIUBATHCS.

K MarepuanaM, uCHONb3yeMbIM MPHU KOHCTPYMPOBAHUM CIIOKHBIX
OMOpPEaKTOPOB, IPEABSBIISIOTCS OMPEACIICHHbIE TPEOOBAHMS:

a) BCe Marepuaibl, BCTYyNAKOIIME B KOHTAKT C pacTBOpaMH,
MOAAIOUIMMUCA B OMOpPEAKTOp, COINpHUKacaloluecs C  KYyJIbTypou
MHUKPOOPTaHHM3Ma, JIOJDKHBI OBITh YCTOMYMBBIMM K KOPPO3UH, YTOOBI
MPEAOTBPATUTD 3arPSA3HEHUS METAUIAMU JIaXe B CIEAOBBIX KOJIMYECTBAX;
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0) MaTepHalibl JOJKHbI ObITh HETOKCUYHBIMU, YTOOBI JJAXKeE MIPU CaMOM
MaJloil paCTBOPUMOCTH OHU HE UHTHOUPOBAJIN POCT KYJIbTYpPHI;

B) KOMIIOHEHTBI M MaTepHualibl OMOpPEaKTOpa JIOJDKHBI BBIICPKUBATH
MOBTOPHYIO CTEPUIIU3AIMIO [TAPOM T0]1 JABJICHUEM;

I') IepeMeIInBaroIIas cucTeMa OMopeakTopa U MecTa MOCTYIUICHUS U
BBIXO/Ia MaTepUajoB M MPOAYKTOB JIOJDKHBI OBITH JIETKO JOCTYHMHBIMH H
JOCTAaTOYHO MPOYHBIMH, YTOOBI HE Ne()OPMHUPOBATHCSA HIIM JIOMAThCS TIPH
MEXaHUYECKUX BO3/ICHCTBUSAX;

1) HEOOXOAMMO OOECTICUUTh BU3YaJIbHOE HAOJIIOJCHUE 3a Cpelo W
KyJIbTypOM, TaK 4YTO MAaTEepUalibl, MCIOJb3YEMbIE B MPOIECCEs™) O
BO3MO)KHOCTH JOJKHBI OBITH TTPO3PAYHBIMU.

Jns  ontumuzanud  OMOTEXHOJOTMYECKUX IMPOIECCOB  TpelyeTcs
MOCTOSIHHBIM M TIIATEJbHBIA KOHTPOJIb 33 HU3MEHSIOLIEHes “KAPTUHOU
(depMeHTaIMM, YTO OOecreuyrBaeTcsd HalWMuueM B  OuUOpeakTopax
COOTBETCTBYIOIIUX JaTYUKOB, MTO3BOJIAIOIINX OCYIIECTBIISATH
n30MpaTeNbHbI aHAIM3 ONpENIEICHHBIX MapaMeTpoB (HEPMEHTAIMOHHOTO
nporecca. Heorbemiemoil 4acTbio OOJIBIIMHCTBA«(DEPMEHTALINN SBIISETCS
Ta WUJIM UHAsl CTENEHb KOMIIBIOTEpU3AIUH.

BaxubiM  KJIacCH(PUKAIIMOHHBIM  HPHMHHUIIOM  OHMOPEaKTOpOB
pPa3IMYHOTO THUIA SABJISIIOTCA CHCTEMBI, epemMeninBanus. Ilo cmocoOy
MEPEMEIIMBAHNS M a’pallii OMOPEaKTOPBIITOAPA3ICIIAIOTCS Ha aIlapaThbl
C  MeXaHHYEeCKHUM, TMHEBMATHYECKUM M  HUPKYJIAIHOHHBIM
nepeMenIMBaHHEM.

Haubonee pacnpocTpaHCHHbIE KOHCTPYKIIMM B  COBPEMEHHOU
MHUKPOOHOJIOTUYECKON TMPOMBIIJIEHHOCTH - allllapaThl C MEXaHUYECKHM
nepeMemmBanreMm (puc.2.). »Takue peakToppl HMEIOT MEXaHUYECKYIO
MEWAJKy C I[EHTPAJIbHbIM BaJIOM U JONACTSAMHU (JIONATKaMM), YHKCIIO
KOTOPBIX OOBIMHO paBHO 6, pexke 8. Jlomactu MOryT ObITh MPSMBIMHU WITU
M30THYTBIMHM, HACTO MX pAacCIoNaraloT B HECKOJIbKO SIPYCOB, 4YTO
obecnieunBaet ‘©ojice >(pPekTUBHOE TEepeMelIMBaHUEe OOIBITUX O0HEMOB
KUIKOCTUA, Bhcucremy BXOAAT Takke OTpa)xaTelIbHbIE MEPETOPOAKU -
y3KHE METAJUTMYECKUE IUIACTMHKH, NPUKPEIUIEHHbIE K BHYTPCHHHUM
cTeHKaM JoropeakTopa. OHHM MPEAOTBPAIalOT BOSHUKHOBEHHE BOJIOBOPO-
TOB W OOECHNEYMBAIOT BUXPEBOE JABUKEHUE KUIKOCTH, PABHOMEPHO
pacIipeziesiieMoe HO BceMy 00beMy peakTopa.

Aspanusa MOXET OCYLIECTBIIATHCS TaKKe IyTeM OapOoTaxka - mojadu
BO3/lyXa CHHU3Y 4Yepe3 TOPU3OHTAJIbHYIO TPYOKY C OTBEPCTHSMHU, WUHOTAA
a’pUpPOBAHME JOCTUTAETCS MPUMEHEHHEM CIICLIMAIBHBIX BUOPATOPOB,
KOTOpbIE OOECNEUYMBAIOT BBICOKYIO CTENEHb ACENTHKH, MaJblii pacxoj
SHEPTUU U OTHOCUTEIBHO CJIa00 TPAaBMUPYIOT KIETKHU.

B anmaparax ¢ NOHEBMAaTHMYECKUM ME€PEMEIIMBAHMEM MeEIIAIKa
OTCYTCTBYET, U MEPEMEIINBAHUE KUJKOCTH OCYILIECTBIISIETCS My3bIpbKaMu
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ECTCCTBCHHO, dTO CKOPOCTHh MaccooOMeHa ‘B’ HUX HAMHOTO HUXKE, YEM B

Puc. 2. Cxema ycTpoiicTBa OMOpeakTopa CIMEXAHMYECKUM MepeMeIInBaHUEM
1- Kpermka mroka. 2 - Memanka. 3 - Kpeutbuatka, 4 - OTtpaxkaTenpHas meperopojka. S5 -
Brixon Bo3ayxa. 6-7 - OxHo ansa HaOmogeHus. 8=12 - CrepuibHble coequHenus. 13 - Brog
poOsl. 14 - Mydra mist pH anexrpona. 15.-'Kapman mist tepmomerpa. 16 - CauBHOM KpaH
(s dbepmentepoB emkocThio Oonee 2000 smutpoB). 17 - JlBoitHas pyOamka. 18-19 -
Counenenus yis mapa u oxjiaxaaromen Boasl. 20 - Cius.

(depMeHTEpax ¢ MeXxaHU4YecKuM ImepememuBanueMm. Kiaccuueckum
anmapaToM Takoro THia fBlsieTca 3paudTHEIN peaktop (air lift - moabem
BO3/1yXa).

buopeaktc C MTHEBMAaTUYECKUM nepeMenInBaHueM
XapaKTePU3YHun ~00JIee MATKUM (TIJJaBHBIM) TEPEMEIIMBAHUEM COJIEP-
KUMOTO M |[QJIYYWJIIM PAcCHpOCTPAHEHUWE TMPU BBIPAIIMBAHUU KJIETOK
YKUBOTHBIX-U PACTEHUM.

BuopéakToppl HHUPKYJAUMOHHOIO THUIA OCHAIIEHbl HacocaMu U
MKEKTOpPaMU, CO3JAI0IIMMH HAPABJICHHBIA TOK KUJIKOCTH 110 3aMKHYTOMY
KOHTYpY (Kpyry). KuakocTh yBJI€KaeT 3a COOOM My3bIPbKU Ta3a U TEM
CaMbIM KYJbTypaJlbHasi cpefa OJHOBPEMEHHO C NMEPEMENIMBAHUEM MOXKET
HACBIIIAThCS MO0 aTMOC(EPHBIM KHUCIOPOJIOM, JHOO0 (C UCMOIb30BaHUEM
CHEUUATBHBIX YCTPOMCTB M HKEKTOPOB) Ta30M HHOrO THUMHA. OTH
OMOpEaKTOpPbl OTIMYAIOTCA MPOCTOTOM KOHCTPYKUHUUA W HAJEKHOCTBHIO B
AKCILTyaTallUu.

B nocnennee BpeMst pa3padaThIBalOTCsl HOBbIE CIIOCOOBI a’paru. Ha-
npuMep,  BO3AyX  MOXET  MOJaBaTbCsi  4Yepe3  CHeluajbHbIE
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MOJIUTIPOTTUIICHOBBIE MeMOpaHBbI. 910 MO3BOJISIET u30erarhb
MeHoOO0pa3oBaHUs, MW OYEHb XOPOIIO 3apeKOMEHIOBAIO ce0s mpu
BBIPAIIUBAHNN KIJIETOK JYKApPHUOTUYECKUX OPTaHU3MOB, B YACTHOCTH TIpU
MIPOMBIIIJIEHHOM MOJTY4eHUN HHTEep(depoHa.

TenmooOMeH B OMOpEakTOpax OCYIIECTBIISIETCS C MOMOIIBIO TPYO C
OXJIQKIAIOIIUM WJIM HarpeBaloliM areHTOM, KOTOpPhIE OIUIETAIOT ammapar
1 0o0pa3yroT Tak Ha3bIBaeMylo pyOamiky peaktopa. MHorma sta cuctema
TpyO pacmonaraercsi HEMOCPEJACTBEHHO B ToOJocTH  (epMeHTepa,
HarpeBaromuimu areHTaMd B TMPOMBIIUICHHBIX OHOPEAKTOpax CIIyXaFT
ropsyas BOJAa WM Tap, B JIaOOpaTOpHBIX (epMeHTepax _Halle
UCIIOJIb3YETCS AIEKTPUUECKUN TTOI0TPEB.

CucreMa TMeHoraiieHusi OMOpeakTopa — 3TO CPEACTBO OOpbObI C
U30BITOYHBIM MEHO0Opa30BaHUEM. CymiecTBytoT XUMHYECKUE,
MEXaHUYeCKHe, aKyCTMUeCKUe W JPYrue BUJbI TMeHoramieHus., Hanbonee
4acTO MPUMEHSIOT XUMUUECKUE U MEXaHH4ecKue crocodsl, K xummueckum
CpElICTBaM TEHOTAIICHUsI OTHOCSATCS MOBEPXHOCTHO aKTHBHBIC BEIECTBA,
KOTOpbIE, BHEAPSSICh B CTEHKU MY3bIPEH, CTAHOBSTCS LIEHTPAMH UX
HEYCTOWYMBOCTH. OddexTuBHBIMU MIeHOTACUTCIISIMU CIIy>Kat
pacTHTENIbHbIE Macjia U JKMBOTHBIE Kupbl. Hemocratkom aTHX
MEHOTacUTENIeH SBISETCS TO, YTO TNPH. MX, YTHIM3AIUU MHUKPOOHBIMHU
KJIETKaMH CaMU I0 ce0e CIoCOOCTBYIOT II€HO00Pa30BaAHUIO.

MexaHnueckre TEeHOTACUTENH, TMPEICTaBISIOT Cco00i  pa3uyHbIe
yCTpOMCTBa, cOMWBawIIMe DEHY; JHWCKH, JionacTth, OapabaHbl,
pacrmojiararioimuecss B BEpPXHEW\ 4acTH peakTopa. boyee CIoKHBIMU
MPUCTIOCOOJICHUSIMUA ~ SBJSIFOTCS  Cemaparopbl  TICHBI, KOTOpHIE
OJIHOBPEMEHHO CIIyKaT ¢l COopa OMOMACCHI, CoJiepkKalelcsi B TIEHHOM
cIoe.

YcerpoicTBa U, pEXKUM CTEPUIM3ALMU ONPEACIETCS KOHCTPYKIUEN
OnopeakTopa, » \BCHOMOIaTeIbHOIO  OOOPYIOBaHHUS,  HUCIOIb3YEMBIX
MUTATENbHBIX CpeA U T. 1. Hambomnbliiee 3HaU€HHE UMEIOT TEPMHUECKHI
METOJ] CTEpUIIN3au 000pYyI0BaHUs U cpell U (GUIbTPALMOHHBIN CI0CO0,
OPUMEHAEMBIA I YJAJICHUs] MHUKPOOPTaHM3MOB W3 IOJaBacMOro B
(dbepMeHTEpHI BO3/IyXa WU APYroro rasa.

TexHonoruss  MPOW3BOACTBEHHOrO  Tpoliecca  oTpadaThiBaeTCs
OOJTAHO: B J1a00OpaTOPHBIX, MHIJIOTHBIX (OMBITHO-MPOMBINIJICHHBIX) WU
MPOMBIIIIEHHBIX YCTaHOBKaxX. Yale BCTpedaroTCs anmaparbl ¢ 00beMaMu
dbepmenTopnoii kamepbl: 0,5-100 1 (;maboparopueie), 100-5000 n
(y1adoparopHo-nipoMbitiieHHbie) - 5000-1 000 000 1 um  Oojee
(mpompbiieHHbie). Ha kaxgom »srame yBenuueHuss Maciitadba dep-
MEHTAIlMd PEIIAOTCd KOHKPETHBIC 3a7ayd OTPaOOTKU (HaTa KUBAHUS)
MIPOM3BOJICTBA U €r0 ONTUMHU3AITUH.
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C nomoribio J1abOpaTOPHBIX OMOPEAKTOPOB PEIIAIOTCS CIEAYIOIIUE
3a/1a4yu:

1) kuHEeTH4EeCKUE - ONpPEEICHUE CKOPOCTH POCTa KIETOK, 3P(HEKTUB-
HOCTH yTHJIM3aI[uu cyOCTpaToB U 00pa3oBaHus LEJIEBOI0O MPOAYKTa;

2) HEKOTOphle MAacCOOOMEHHBbIE - pacdeT Ko3(PPUIIHEHTOB
Maccornepeaay, CKOpOCTh MOCTyIUieHus B cpeny O, W Opyrux rasos,
CKOPOCTh OCBOOOXKIEHHUSI OT ra3000pa3HbIX MPOIYKTOB, OOPa3yHOIIMXCS
MIpU KyJIbTUBUPOBAHUHU MIPOAYLEHTOB (B nepByto ouepenb CO,);

3) ompeneneHue  KOAXQPUIMEHTOB  pEaKUMM,  CBA3BIBAIOIIUX.
yTHIM3UpyeMbie cyocTpathl 1 O, ¢ MOydaeMbIMU LIETIEBBIM U TOOOUHBIMH
MPOTyKTaMHU.

JIabopaTOpHO-IPOMBINIJIEHHBIE YCTAHOBKH HCIIONB3YIOT JIS\IIOMCKA
HauOosiee  1eJIecOOOpa3HbIX  TEXHOJOTMM HW B OOWMX, ~4YepTrax
MOJICTUPOBAHMSI TTPOMBIIINIEHHOTO Tpoiiecca. [loaTromy Ha haHHOM JTarme
CTapaloTCsl MPUMEHSATH TOT THUIl amnmapara, KOTOPBIA~Ipearnoaaraercs
MCITI0JIb30BaTh B MPOMBIIIUICHHOM MacIiTade.

3 Cnnenuajan3upoBaHHble ()epMEHTAUNOHHBIE MIPOIECCHI.

bonbmmHCTBO (PepMEHTAIMOHHBIX TEXHOJOMHI CBS3aHO C YKUJIKUMU
a’pUpyeMbIMU CHCTEMaMH, OJHAKO B _HACTOsIIee BpeMs JOCTAaTOYHO
IIUPOKO HCIONB3YIOTCS (PepMEHTAIMOHHBIC TEXHOJOTUH, OCHOBAaHHBIC HA
YTHJIM3AIUH TJIOTHBIX CyOCTpaTOB, IPW OTCYTCTBUHM BOJBI WM MajiOM €€
KOJMYECTBE, a TakkKe B OE3KUCIOpOAHBIX ychoBusix. CylIecTByIOT
MPOLIECCHI, B KOTOPBIX POJb JKUAKOM (pa3bl CBeleHA 1O MUHUMYyMa: OHAa,
WCIIOJIb3YETCS JIMIIb JUTsl yBJIAXKHEHUST TBEPAON MOBEPXHOCTH UITM BO3/IyXa
(raza). B 3aBucumoct#i, | OT mnpeBanupyrome ¢as3pl Opouecchl U
COOTBETCTBYIOIIME MM, alfiapaThl MOAPA3JCISIIOTCS Ha TBepaoQasHble U
razo(asHele.

TBepnodas3Hbie = OCYIIECTBISIIOTCS, KaK TPaBWJIO, Ha OCHOBE
PACTUTEIILHOFONCHIPbSI M HMCIIOJIB3YIOT Yallleé BCEr0 MUIIETHAIBHBIE TPUOBI
WK Ipoxokd. Paznuuarot Tpu Tria TBepAo(a3zHbIX MPOIECCOB:

a) TToBepxHoCTHBIC, KOTA CJION cyOcTpara He mpeBbIaeT 3-7 cM. B
Ka4ecTBE ''OMOpPEaKkTOpOB" HCHONB3YIOTCA OoJblne (40 HECKOJIbKUX
KBQ/IPATHBIX METPOB) MOTHOCHI UJIH KYJIbTypajibHbIC KaMEPHI.

0) ['myOmHHBIE TpoliecChl, UAYLUIME B HE MEPEMEUIMBAEMOM CIIOE.
briopeakTopbl npeacTaBISAIOT COOOM TIIyOOKHE OTKPBITHIE cOCyAbl. Jls
a’poOHBIX TBEPAO(DA3HBIX MPOIECCOB pa3zpabOTaHbl MNPHUCITOCOOJICHMUS,
obecnieunBaroye U y3MOHHBIN U KOHBEKIITMOHHBIN ra3000MEH.

B) [lepemenmBaembie MPOIECCHI, MPOTEKAIOIIUE B TIEPEMEIINBAEMOMN
U a’pupyeMoil macce cyOcTpara, KOTOPBIH MOXET OBbITh TOMOTE€HHBIM
(MOMYXKUAKOM KOHCUCTCHIIMM) WM COCTOATh W3 YacTHI[ TBEPIOTO
BEIIECTBA, B3BEIICHHBIX B JKUIAKOCTH (MEPEXOTHBIM BapuaHT OT

49



TBEp0(a3HOro Mpolecca K npoueccy B Kuakou (asze). s 3Toro 00bMHO
UCIIOJIBb3YIOT OMOPEAKTOPHI C HU3KOCKOPOCTHBIM MTEPEMEITUBAHUEM.

HNutepec k TBepaoda3HbIM mporeccaMm 00YyCIOBIEH HEKOTOPBIMH HX
MIPEUMYILIECTBAMHU IO CPABHEHUIO C MPOLECCAMH, OCYIIECTBIISIIOUIUMUCS B
KUIKOM (a3e: OHM TpPeOYIOT MEHBIIMX 3aTpaT Ha OCHAlleHue u Oosee
JICHIeBbIE B AKCILUTyaTallM; XapakTep cyOcTpara o0Jier4aeT OTAEICHUE U
OUYUCTKY NPOJYKTa; HU3KOE COJEPKAaHUE BOJbI MPEIMSATCTBYET 3aPAXKEHUIO
KYJIbTYpbl TPOAYLIEHTa ITOCTOPOHHEH MUKpPOQIopoil; TBepaoda3HbIe
MPOIECChl HE CBSI3aHBI CO COPOCOM B OKPYXKAIOIIYIO Cpeay OOJbIIHX
KOJIMYECTB CTOYHBIX BO/I.

OpHako, M B JJaHHBIX MPOIECCAaX €CTh HEKOTOPhIE HEAOCTATKW. TakK,
BCJICJICTBUE OTCYTCTBHUSI XOPOLIEro IMEPEMEUIMBAHMS, MPOAYLEHT _HACTO
pacTeT B BUJE KOJIOHUH U JIMIIb MOCTENIEHHO MOXKET PaCHpOCTPAHATHCS 11O
cyoctpary. Ilpu 3TOM BO3HHUKAeT JIOKaJIbHAs HEAOCTaya HUTATEIbHBIX
BEILIECTB U YacCTh CyOCTpaTa BOOOIE HE UCTIOIb3YETCS [IPOAYLIEHTOM.

B ammapatax ¢ TBepAbIM HAIIOJHUTEIIEM, yepe3  KOTOpBI
MPOITYCKAIOT Ta3, MPOUCXOAT ra3oda3Hble Npoueechl.nB Takux amnmaparax
MOJy4aroT, HAIpUMEp, CIUPT HAa OCHOBE JApoxksker. ['a3, mokuparoniuii
amnmapaTr, Hecer ¢ CcoOOM JieTyure MNPOAYKTHl KU3HEACSITEIbHOCTU
Ipoxxked (B TOM UHCIE€ U CHUPT),. KOTOpble€ KOHJIEHCUPYIOTCA B
XOJIOAWIIBbHUKE.

KiroueBbie CJI0BA M IOHATHS

aspaums TEI1000MeH
OMoKOHBepcus TypOnaocrar
OmopeakTopbl XeMOCTaT
Macconepenaia HMPKYJISIUSA
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JEKLMS 5. OTAEJEHUE, OUMCTKA
U MOJU®UKALMS TPOJYKTOB

1 Otnenenne OMOMACCHI.

2 MeTozpl pa3pylIeHUs KIETOK.

3 OraeneHue U OYUCTKA IPOITYKTOB.

4 KoH1leHTpUpOBaHue, MO (puKaIus, CTaOUIn3aIys NpoIyKTa.

3aBepliaronIue  CTaguud  OMOTEXHOJOTMYECKHUX ) TIPOLIECCOB  —
BBIJICJIEHUE IIEJIEBOTO MPOAYKTA - CYIIECTBEHHO ~ Pa3jIMyarOTCsi B
3aBUCMMOCTH OT TOTO, HAaKAaIlUIMBACTCAd MPOAYKT B KJIETKE, WA OH
BBIJICIISIETCS B KYJBTYPAJIbHYIO JKUIKOCTh, WIAASKE MPOTYKTOM SBJISECTCS
KieroyHass Ouomacca. Haubomee cnoxHBIM — SBISETCS  BBIJCICHUE
BHYTPHUKJIETOUHOTO TpoaykTa. [Ipu 3TOM. KJI€TKM HEOOXOAUMO OTACIIUTH
OT Cpelnbl KyJIbTUBUPOBAHWS, MOJBEPLHYTh HMX pPa3pYIICHUIO, A 3aTEM
LIEJICBOM MPOJYKT OUUCTUTH OT OCTATKOB PA3PYIICHHBIX KJIETOK.

Boimenenue nOpoaykTa  €YIIECTBEHHO  OOJIerdaercsi, €cild OH
AKCKPETUPYETCS TMPOAYLEHTOM B. KYJIbTYPAIbHYIO XUAKOCTh. [loaTOMy
OJIHOM M3 HACYIIHBIX -~ 3a7a4 OHOTEXHOJOTHHU SBJIACTCS CO3/IaHHE
MPOMBIIUICHHBIX ~ IITAMMOB  MHUKPOOPTaHU3MOB,  CEKPETUPYIOLINX
BO3MOXXHO OOJIbIIICE, "\YUCIO IIEHHBIX TMPOAYKTOB B 3HAYUTEIbHBIX
KOJIMYECTBAX.

TexHoJOTUA\ BBIJICIICHUSI W OYMCTKM B 3HAYUTEJIBHOW CTEICHU
ONpENENACTC “IPUPOJIOM ILEIEBOro Ipoaykra. B psnpe ciydaeB
CYIIECTBYET, | BOSMOXHOCTh HE HCIOJB30BaTh TIIATEIBHYIO OYHUCTKY
NpPOAYKTa, / €cIM OH o0Onamaer TpeOyeMbIMH  aKTUBHOCTSIMU B
HEOYMIIIEHHOM COCTOSIHUM W €CJIM MPHUMECh MOCTOPOHHUX BEIIECTB HE
OKa3blBa€T  KAaKUX-TMOO  HEXKEJATENbHBIX  BIUSAHUNA  TNPU  €ro
WCHoJIb30BaHUM. HekoTopble TpagullMOHHbICE OMOTEXHOJIOTUYECKHE IPO-
1ecChbl BOOOIIE UCKIIIOYAIOT ATal OTJAEICHUS ITPOIYKTA.

1 OTnestenne OMOMACCHI.

[lepBpIM 3TanioM B IPOLIECCE OYMUCTKHU LIEJIEBOTO MPOAYKTA SBJISCTCA
pazicsicHue KyJbTYpAJIbHOM KUJIKOCTH U KJIETOYHOM OmomMacchl —
cemapanus. B HEKOTOpBIX ciydasgx cemapauuu  MPEeAIIeCTBYET

51



crienraibHas oOpabOTKa pPEakIMOHHOM CMeCH, CIOCOOCTBYIOIIas OoJiee
3(DPEKTUBHOMY OTHEJIICHUI0O OMOMAcChl M CTAOWJIM3ALMKM  BBIJICISIEMOTO
npoaykra. [[puMeHstoTcs pa3inyHble METO/IbI CeNapariu.

1. ®aoranusa. Meton HCHONB3yeTCd B TOM Clydae, €CIU KIETKU
NpOAYLUEHTa B CHUJIYy HHM3KOM CMauyuMBaeMOCTH HAKaIJIMBAIOTCA B
MTOBEPXHOCTHBIX CJIOSIX COAEpKUMOro Omopeaktopa. OcoOble ycTponcTBa
(paoraropsl) pa3IMYHON KOHCTPYKIMH YAQISIOT OOpa3yIoIIyloCcs Ipu
KyJIbTUBUPOBAHUU TI€HYy BMECTE€ C TMPWIMIIIUMU K My3bIpbKaM Trasa
kietkamu. [loBeimenue s @extrnBHOCTH 0TOOpa OMOMACCHI JTOCTUTAETCH
BCIICHMBAHUEM KHUJIKOCTH C TIOCJIEIYIOLIUM OTJEICHUEM €€ BEPXHEr Q- CIos
MEXaHUYECKUM  ImyTeM. JlOCTOMHCTBAMHM  METOJa  SIBISIOTES, .€T0
SKOHOMUYHOCTb,  BBICOKAasi IPOU3BOAUTENBHOCTH M  BO3MOXKHOCTH
MCIIOJIb30BAHMS B HEMTPEPBIBHBIX MPOIIECCAX.

2. ®Ouabtpanus. Pa3nuuHbl MpUMEHsEMble B HACTOsHIee BpeMs
bunpTpyromue cuctembl (0apabaHHbBIC, JIEHTOYHBIE, . TapebyaThie
GuAbTPHI, KapycenbHbIe BaKyyM-(DHIIBTPBI, UIBTPHI-TIPECCHI,
MeMOpaHHbIE PUIBTPHI) OCHOBAHBI HA OAMHAKOBOM IIPUHIUIIE - 3a/IEPKKE
ouomacchl Ha mopucTol GUIbTpyrOIIe neperopoake. Hemocrtatkom
croco0a SBJISIETCS HAJUNAHUE KIETOK Ha/ QPUiIbTpe, CI0Ml KOTOPBIX
CHUXAET CKOPOCTh MPOTOKA KUIKOCTHU B HpOliEcce PUIbTPOBAHUS.

Jnst  GuibTpoB  HENpPEpBIBHOTO | “VIEWCTBUS — IPEAyCMaTpPUBAIOTCS
CUCTEMbl aBTOMATUYECKOW OYUCTKH OT OHMOMAacChl, 3a0MBAIOLIEH MOPBI.
OHa MOXET CIyBaTbCs C MOBEPXHOCTH (DUIBTPOB CHKATHIM BO3IYXOM HIIA
YAATATHCS CIICHMAIbHBIMU "HOXAMU '

CymecTByloT  Takxke, (WIBTpbl 11  MHOTOKPAaTHOIO  WJIU
OJIHOKPATHOI'0 MEPUOAUUCCKOro UCTOab30Banus. Hanmpumep, MmeMOpaHHbIe
(B yacTHOCTH, T€(DJIIOHOBBIC) (PUILTPHI, TO3BOJISIIOIIME (PUIBTPOBATH OYEHB
pa3z0aBiieHHbIE KJIETOMHBIE B3BeCU. OJHAKO MPOOJIEMON UX HCIIOIb30BAHMS
ABJISIETCSL  OBICTPAst | 3aKyNmopka IMOp KIETKaMu, OelKaMu U JAPYTUMH
KOJUUIOUITHBIMU YaCTUIIAMHU.

3. IlearpudyrupoBanme. Jlanuplii cmoco0 TpeOyer Ooiee
JOpOroCTOSIEro O00OpyIOBaHUS, YeM (PUIBTpOBaHHE, ITOITOMY OH
MIPUMEHSIETCSI, €CIU: a) CYCHEH3UsI (PUIbTPYETCS CIUIIKOM MEMJIEHHO; 0)
BOZHUKAET HEO0OXOUMOCTh MaKCUMaJbHOTO OCBOOOXKACHUS
KYJIbTYpaJIbHOM KMJIKOCTH OT COAEPKALIMXCS B HEW YacTHIL; B) TpeOyeTcs
o0ecIeynTh HETNPEpBHIBHBIA MPOIIECC cemapainuu, Korjaa (QuibTpsel pac-
CUMTaHBI HA IEPUOANYECKOE JCHCTBUE.

2 MeToabl pa3pylieHus1 KJICTOK.

Pazpymienne KJe€ToOK NpOBOAUTCA (DU3UYECKUMH, XUMUYECKUMHU U
(epMeHTaTUBHBIMH MeToAamMHu. HanOosblliee MPOMBIIUIEHHOE 3HAYEHHUE
UMEIOT (PU3MYECKUE CHOCOObI Je3UHTErpauuu: 1) ynbTpa3BykKoM; 2)
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JIOMATOYHBIMU WJIM BUOPALIMOHHBIMU JIE3UHTErPATOPAMU - METOJl, OOBIYHO
UCIIOJb3YEMbI B NWIOTHBIX W MPOMBIIUJIEHHBIX YCTaHOBKAx; 3)
BCTPSAXMBAHUEM CO CTEKJISIHHbIMU Oycamu; 4) MpOAABIMBAHUEM YEpE3
y3KHE€ OTBEpPCTUS TMOJ BBICOKMM JaBJICHUEM; 5) pa3JaBlIMBaHUEM
3aMOpPOKEHHOM Macchl; 6) pacTHpaHHEM B CHEUUAIBHBIX CTYNKax; 7) C
MOMOIIIbI0O OCMOTHYECKOr0 II0KA; §) MHOTOKPATHbIM 3aMOpPaKWBAHUEM U
oTTauBaHuEM; 9) CKaTUEM KJIETOYHOM B3BECH C MOCIEAYIOIIMM PE3KUM
CHUKEHUEM JIaBJICHUS (JEKOMIIPECCUEN ).

dusnyeckre CnocoObl JIC3UHTETPALMM  OTJIMYAIOTCS  OONbIICH
SKOHOMHUYHOCTBIO B CpPaBHEHHMHM C JPYTMMH METOJAMH, OJIHAKO QHH
XapaKTEPU3YIOTCA OTCYTCTBHEM  BBIPAKEHHOU cnenupuIHOCTH,
BCIIEJICTBUE 4ero oOpabOTKa MOXET OTPUUATEIbHO BIUATH Ha! KQUeCTBO
MOJIy4a€MOT0O LIEJIEBOI0 MPOAYKTA.

Msarkoe © u30UparenbHOE pa3pylICHHE KIETOYHOM  CTEHKHU
o0ecrneunBaeTcsT NPUMEHEHHEeM XHMHYECKHX M (epMEeHTATUBHBIX
MeToaoB. Tak, OakTepuanbHblE KIETKHM pa3pylialoTest JHM30LMUMOM B
npucyrctBun  OJ[TA  (3TWICH-AMAMUHTETPAYKCYCHON  KHCIIOTHI), a
KJIIETOYHBIE CTEHKU JPOACKEH 3MMOJIMA30M , YIIMTKA Wi (DepMEeHTaMU
rpuOHOro JIMOO aKTMHOMMIETHOrO Npoucxoxichus. KierouHble cTEHKH
MUKPOOPTaHU3MOB MOTYT OBITh pa3pyLICHbI ‘IyTeM 00padOTKU TOIYOJIOM
Ui OyTaHOJOM. DJIEKTHUBHBIA JIM3KC, KIETOK BBI3BIBAECTCS BO3JEHCTBHEM
psila aHTUOMOTHKOB: MOJUMUKCHH, HOBOOMOIIMH, HUCTATUH U JIP.

ITocne pe3uHTErpanu KJIE€TOK HEOOXOAMMO W30aBIATHCA OT HX
"00JIOMKOB", JIJIsl UETO UCTIOB3YIOT TE€ K€ METO/IbI, YTO U NPU CENapauu,
T.€. IeHTpUyrupoBaHUEe N PUIHTPAITHUIO.

3 OTnesieHue M QUUCTKA MPOAYKTOB.

Brigenenue 1€1€BOro MNpoayKTa U3 KYJIbTYpaJbHOW >KUAKOCTH WIIA
[IOJIy4aeMOI'o B, PE3yJbTaTe IPOLECCOB JIE3UHTErpalli TroOMoreHara
pa3pyLIEHHBIX "KJIETOK OCYILIECTBIIIETCA IYTEM OCAXKICHMS, SKCTPAKIMU
VI Pa3InYHbIX METOJOB aJICOPOLUH.

Ocaxnenne pacTBOPEHHBIX BEIIECTB OCYIIECTBISETCS (PU3HMUECKUMU
(HarpeBaHue, pa3BElACHWE WM  KOHIIEHTPUPOBAHME,  OXJIAXKICHUE
paCTBQpa) WM  XUMHYECKUMH  BO3JICUCTBUSIMH,  TEPEBOISIINMHU
DPACTBOPEHHOE BEILIECTBO B MAJIOPACTBOPUMOE COCTOSTHHE.

JKCTpaKIUsl MOJpa3JeiseTcs Ha TBEpAO-KuAKopasHyw (Tpu
KOTOpPOW MPOAYKT M3 TBEpAOW (ha3bl MEPEXOIUT B KHUAKYIO) U KUIKO-
xuakodasnyro (korma obecneuuBaeTcs IEpPEeBOJ NPOJAYKTa U3 OJHOM
KUIKOHN (Da3bl B APYTYIO, TAKXKE KUJIKYIO (azy).

TBepao-xuakodasHas SKCTpAaKUUs CBOJUTCA TMOPOM K NPOCTOH
00paboTKe TBep10ro oopasiia BOJAOH WM OPraHUYECKUM PACTBOPUTEIIEM C
LETbI0 HW3BJCUYEHUS M3 HEro pacTBOPUMBIX coeIMHeHHH. JlocTarouHo
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IIUPOKO TPUMEHSIIOTCS Pa3IMYHbIE OPTraHUYECKHUE PACTBOPUTENH, B
YaCTHOCTHU JKCTpParupoBaHUE alleTOHOM, KOTOPBIN 3(GEKTUBHO MEPEBOAUT
B PACTBOP PSIJI JIUIHIHBIX U OCIKOBBIX KOMITOHEHTOB KJIETOK.

[Tpy kuAKO-KUAKOPA3HON IKCTPAKIIMH HUCHOJIB3YIOTCS PpPa3IndHBIC
OpraHWYECKHE PACTBOPUTENIA - ANKWIPEHOIbl, 3(QUpPbI, TaJOTCHUIbI,
rekcad, xyopodopm u ap. [lourn moiaHOCTHIO M30ekKaTh WHAKTHUBALMU
MO3BOJISIIOT  METOJbI  AKCTpParupoBaHHWs Ha Xojoje, T. €. IyTeM
WCIIOJIb30BAaHUM METOJOB KpHUOAKCTpakiuu. [lpu sTOM ypaBHUBAIOTCS
paznuuMsl MEXIY TBEPIbIM CYOCTpAaTOM M KYJIbTYpPajdbHOU KUIAKOCTHIO;
MOCKOJIBKY U TO W JAPYroe HaXOAWTCS B 3aMOPOKEHHOM COCTOSHUM, (B
onHon  (Qaze). KpuoskcTpakiusi OpPOBOAUTCS C  NPUMEHEHHEM
pacTBOpUTENICH, TeMIiepaTypa KUIEHHs KOTOPBIX HHM3Ka U TP OOBIMHOM
KOMHATHOM TeMIiepaType HaXOIUTCs B Ta3000pa3HOM COCTOSHUH.

AjicopOuusi SBISIETCS JIOCTATOYHO PaCIpPOCTPaHEHHBIMY METOIOM
OTJICJICHUS] TPOAYKTa M PacCMaTPUBAETCS B KAaYECTBE YACTHOTO Cllydas
AKCTPaKIMHU, MPU KOTOPOM SKCTPATHPYIOUIUM arcHTOM- CIIY>KUT TBEPJIOE
Teso. MexaHu3M €€ CBOJMUTCS K CBSI3BIBAHUIO BBIIEIKIEMOIO W3 JKHUJIKON
WM Tra3000pa3Hoil  (a3pl BellecTBa IMOBEPXHOECTHIO TBEPAOro Tena.
TpamuumoHHbIMU aicOpOEHTAMU SIBIISIFOTCS {IPEBECHBIN yroJib, TTOPUCTHIC
TJIMHBI U T. T1.

bonee coBpeMeHHBIE METOMBI . PA3ACICHUS] BEIIECTB BKIIIOYAIOT
xpomatorpaduro, 3iekTpodopes, PIEKTPOHOKYCUPOBKY, KOTOpBIE OC-
HOBAHBI Ha IPUHIIMIIAX YKCTPAKLMHN U aICOPOIUH.

4 KoHuenTpupoBanme, Moaupukanus, CcTadWIH3aANMA
MPOAYKTA.

3a OoTAeNieHuEeM IIPOJYKTa CIEIyeT 3Tall €ro KOHLIEHTPUPOBAaHUS C
MIOMOIIBI0 OCHOBHBIX/METOJIOB - OOPaTHOI'0 0CMOCA, yAbTpaduiIbTPalluU U
BbinapuBanus. . [Ipy  Meroge o00paTHOro ocMoca KOHLUEHTPUPYEMbIN
pacTBOp NOMEWIAECTCS B MENIOK M3 TOJYNPOHUIAEMOW MeMOpaHsl,
CHapyXH_,_CO3JaeTCsi  OCMOTHYECKOE  JIaBJIICHHWE,  IIPEBBIIIAIOIIEE
OCMOTHYECKOE IaBJIEHHE pPAcTBOpa, B PE3yJNbTaT€ YEr0 pPACTBOPHUTEID
HayuHaeT BBITEKaTh 4epe3 MEMOpaHy MPOTUB TPaJUEHTa KOHILICHTPALMU
PaCTBOPEHHOTO BELIECTBA, 00ycIIOBIMBas JaJbHENIIee
KOHIIEHTPUPOBAHUE PACTBOpA. YIbTpaUIbTpalus NpeICTaBIseT cOOOU
crioco0 pazaeneHusi BewlecTBa (BepHEE, €ro KOHUEHTPUPOBAHHUE) C
MOMOIIbI0 MEMOpPAHHBIX (PUIBTPOB. ITOT METOJ TIEPCIEKTUBEH IIPU
KOHLICHTPUPOBAHUU MaJIOCTaOMIIbHBIX MIPOJIYKTOB (HEeKOTOpHbIE
AMUHOKHCIIOThI, aHTUOUOTUKH U PEPMEHTHI).

Mertop BeimaprBaHusi HauboJiee APEBHUN U 00JIaAaeT CYIIECTBEHHBIM
HEJIOCTAaTKOM: Ui yAAJICHUS] PACTBOPUTENSI KOHLIEHTPUPYEMBI pacTBOP
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clelyeT HarpeBaTb, HO, Te€M HE MEHEe, JIaHHbIA CII0CO0 JOCTATOYHO
IIMPOKO HCIOJIB3YETCS, OCOOEHHO B JJabopaTopusix. B mpon3BoaCTBEHHBIX
YCIIOBHSIX Yallle MPUMEHSAIOTCS BAKYYMHBIE UCIIAPUTEIH, O0OECIICUYNBAIOIINE
Oonee MIAMAIIMKA pPEKUM KOHIIEHTpUpOBaHUA. Harpeparomum areHToMm
OOBIYHO CIYKUT BOASHOM Map, XOTS MCHOJB3YETCS TaKke O0OrpeB
KUJKUM TEIUIOHOCUTEIIEM WIIH 3JIEKTPUYECKUMU HArPEBATEISIMU.

KoH1leHTpupOoBaHHEe METOJOM BBIAPUBAHUS MOXKET OrPAHUYUBATHCA
CTaauell TMOJYy4YEeHHs CHpPONOOOPa3HOro pacTBOpa LEJIEBOrO0 MPOAYKTa;
Takas NPOLEAypa HAa3bIBACTCS YINAPUBAHUEM W NOJYYa€MbId ITPOAYKT
OTHOCUTCSI K KaTeropuu >Xujakux. JlanpHelilliee 0CBOOOXKIEHUE OT BIATH
JOCTUTAETCs ITyTEM O0COOOM CTaUM - CYLIKH.

Moaudgukanusa npoaAyKTOB. PaznmnuHoro pojaa Moaudukanuu
HEOOXOIUMBI B T€X CIIydasiX, KOrJa B pe3yibTaTe Ipoleccd ToaydaeTcs
JWIIb '3aroTOBKA" MLEJNIEBOTO MpPOAYyKTa. Tak, Hanmpumep, “HEHULUMIUIUH
MOAU(DULIHUPYETCS A0 TOJYCMHTETUYECKHX MPenapartoB; MOCTYMAOIINX
U1 TPAKTUYECKOTO HCHOJIb30BAHUS KaK KOMMEPYECKHE ITPENaparhl.
Mopaudukanus sBIsETCS HEOOXOIUMBIM 3TAMOM, [IPH TIOJIyYeHUM MHOTHX
(epMEHTOB, TOPMOHOB M MPEMAPATOB MEIULIMHCKOI'O HA3HAUCHHUS.

Crabwamzauust npoaykra. [[ns coxpateHuss TpeOyeMbIX CBOWMCTB
MMOJYyYa€MbIX TMPOAYKTOB B NPOLECCEMX * XPAHEHUSA, pealn3alud |
WCIIOJIb30BAHMS MOTPEOUTEISIMU TPUMEHSIFOT PA3IMYHOr0 poja (U3UKO-
XUMUYECKHE BO3JIEUCTBUS C LEJbIO TOBBIIIEHUS WX CTaOUIBHOCTH.
[lokazaHo, 4TO omnpezAesieHHas{ CTENEHb O0E3BOKMBAHUS CYILIECTBEHHO
MOBBIIAET  CTAOMJIBHOCTh ¢AaKTUBHOCTEW (DEPMEHTOB, BKIOYAs W
YCTOMYMBOCTh K HarpeBaHusM. Crtabunusaius (EepMEHTOB TaKXKe J10C-
TUTaercs Ao0aBlICHHEM\ K MpenaparaM TIJHUIEpUHA WIA YIJIEBOJOB,
KOTOpble  (POPMUPYIOT. MHOTOYMCIIEHHBIE  BOJOPOAHBIE  CBSI3H  C
AMUHOKHCIIOTHBIM#, . OCTaTKaMH, MPEMSATCTBYS. TE€M  CaMbiM  HX
NEHATYPUPOBAHUIO HPY HATPEBAHUU WJIM CIIOHTAHHOW MHAKTUBALIUH.

B HekoTopbIX cilydasx cTaOWiIM3alus OpoyKTa MPEeACTaBIseT coOon
3a/1a4yy 0e000ro OMOTEXHOJIOTMYECKOr0 MPOLECCa, a HE TOJBKO MPOCTOM
$pu3uKo=XxuMHUecKkoil Moaudukanuu. B kauecTBe mnpuMepa MOXKHO
MPUBECIHA CTAOMIM3ALMIO MUIIEBOIO MPOJIYKTA, MOJIYy4aeMOro U3 SIMUYHBIX
JKEITKOB - MEJIAHXKA, CBOMCTBA KOTOPOTO MPH XPAaHEHUU CYLIECTBEHHO
WU3MEHSIOTCS, YTO JEJIAET €r0 HENMPUTIOJHBIM K HCNOJIb30BaHMIO. OIHAKO
IIOPYy MEJIAH)Ka MOYKHO ITPENOTBPATUTh, €CIIA YAAIUTH U3 HETO YIJIEBOJIbI
MOCPEICTBOM BBIPAIIMBAHUS HAa MEJIAHXKE MPONUOHOBOKHUCIBIX OAaKTEPHil.
baktepun '"BplemaroT" yrieBOABI, TOBBIIAIOT IUTATEIBHYK) LEHHOCTh
MpOAYKTa 3a c4YeT OOOralleHHUsl OpraHWYECKUMH KHCIOTaMU U
BUTAMUHAMM, & TAK)KE 3HAYUTEIBHO YUIMHAIOT CPOKUA XPAHECHHS MEJIaHXka.
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KiroueBbie CJI0BA M IOHATHS

cenopanus
aacopouus
JAEeHATYpUpPOBaHUe
cenapanus
(punbsTpanus

duorauus

¢Juorarop
HeHTPpUu(yrupoBanmue
JIKCTPAKLMSA
KPHOIKCTPAKIUA
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JIEKIUA 6. UCITOJIb30OBAHUE BUOTEXHOJIOI'NHN
B IAIIEBOX MPOMBIIIIJIEHHOCTH

1 Posb GMOTEXHOIOTHH B MOTYYEHUHN MUIIEBHIX TMPOTYKTOB.

2 TIpon3BOACTBO MOJIOYHBIX TPOTYKTOB.

3 IIpou3BoOCTBO XJI€0OMPOTYKTOB.

4 bpoawibHBIE TIPOM3BOJCTBA, IIONYYCHHE OCIKOBBIX MPOAYKTOB,
MIUIIEBBIX T00ABOK U UHTPEANCHTOB.

1 Posib 0MOTEXHOJIOTMM B IOJYYEeHUH MUILEBbIX IPOAYKTOB.

[Tpou3BOACTBO THINEBHIX MPOJYKTOB M HAMUTKOB OCHOBaHO. Ha
nepepadoTKe ChIPhs, B OCHOBHOM IOCTABJISIEMOTO CEITLCKUM XO03SHUCTBOM.

Bce oprannueckne — BEIIECTBA, MPUMEHSEMbIE B~ “IINIIECBOU
MPOMBIIIJIEGHHOCTH, MOTYT HCIOJb30BaTbCA MHKPOOPTaHW3MamMHu. ITO
TOBOPUT O KIIOUEBOM pOIM MUKPOOUOJOTHH TIPHW, .JIPOU3BOJICTBE
MPOIYKTOB TMUTAHUA: 3]16Ch MHKPOOPTaHMU3MBL MOTYT UIpaTh W
MOJIOKUTENILHYIO, U OTpHUIIaTeNIbHYIO poiib. [locoeausisi Gonee BhIpakeHa:
HE CIly4ailHO Mepbhl MPEIOCTOPOKHOCTHU, + HPOTHB  HEXKEIATeIbHOM
JCSTENIBHOCTH MHKPOOOB 3aHMMAOT TAKOE,® BAXHOE MECTO TIpH
MIPOMU3BO/ICTBE MUY U €€ TOTPEOJICHUN.

Pa3zmHOXeHrne MUKpOOOB MOXET BBI3BAaTh HEXKEJaTelIbHbIE U3MEHEHUS
KauecTBa NUIIEBBIX MNPOAYKTOB WJIM “UX BHENIHEro Bujaa. [lpu sTom
HEpeIKo 00pa3zyloTcs BEIECTBay 00Jaar0IINe TOKCUYECKUM JCHCTBHEM.
[lopua muIM U CBSI3aHHBIE, C "9TUM DSKOHOMHUYECKHE YOBITKHM BEChMa
HEeXXeJIaTeIbHbI, OJHAKO .HAHOOJee OMacHBIM CIICJICTBUEM Pa3MHOXKCHHUSI
MHUKPOOOB B MHUIIEBBIX MPOLYKTAX SIBISETCA 00pa30BaHUE TOKCUHOB.

HekoTopbie MUKPOOpPTraHU3MBI MIPH TOAXOIAIIUX YCIOBUSX 00pazyroT
TOKCHHBI, BBI3BIBAIONIE CEPbE3HBIC 3a00JIEBAHUS UITU J1a)KE CMEPTh.

CymiecTByeT, ABE Pa3HOBUIHOCTH OMOTEXHOJIOTUH, PA3TMUYAOIIUECs
M0 IIEHHOCTH TIOTYyYaeMbIX MTPOYKTOB M 10 MacIITa0y UX MPOU3BOJICTRA!
1. buorexHonorus MajoMacTabHOro MPOU3BOJICTBA;

2. buoTexHoI0THs KPYITHOMACIITAOHOTO MPOU3BOCTBA.

BrOTeXHOI0THSI MajJoMacTaOHOTO TMPOU3BOJICTBA XapaKTEPHU3yeTCs
NOBBIIEHHON CTOMMOCTBIO HAYYHBIX HCCJIEIOBAaHUM, HEOOIBIINMHU
obbemamu  mipousBoacTBa  (100-1000 1), BBICOKOW CTOMMOCTBIO
MPOYKIIUU, KOTOPasi MPOU3BOAUTCS ISl MEIUIIMHBI, (hapMalleBTUYECKOM
NpOMBITIIIEHHOCTH.  OCHOBHBIE  HANpPAaBJICHUS  OMOTEXHOJOTUYECKUX
MCCJIeIOBAaHUH U pa3pabOTOK - TEHETUYECKUE MaHUTTYISIIUH.

buorexnonorus KPYIHOMAaCHITaOHOTO IPOM3BOJICTBA -
MaJjoCleluaIn3upoBaHHas, B  OCHOBHOM  TIOCTaBIIIE€T  IPEIMETHI
notpedneHus. Oobem ycraHoBkn 10 10 000 1. CToMMOCTh Hay4dHBIX
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UCCIIEeJOBaHUI MTOHWYKEHHas, a OCHOBHBIE HalpaBJICHUS
OMOTEXHOJIOTMYECKUX HCCIEIOBAHUM U  pa3pabOTOK - TEXHOJOTHH
(epMeHTaluH.

[Ipu TpOM3BOACTBE MHUIIEBBIX MPOJYKTOB HY>KEH OOJBIION BBIXO
NpOAYyKTa W mpoctas TexHojorus. Ilo ATuM mnpuyrHAM TJIaBHBIMU B
OMOTEXHOJIOTUM  MUIIEBOM  MPOMBIILJICHHOCTH  SIBJISIIOTCS  METOJIbI
KPYITHOMAacIITaOHOTO MPOU3BOICTBA NPOAYKTOB.

Choexktp MNpPOAYKTOB  IUTAHUA, TOJIY4aeMbIX TIpU  IMTOMOIIU
MHUKPOOPTaHU3MOB, OOIIUPEH: OT BhIpAOATHIBAEMBIX C JIPEBHUX BPEMEH 3a
cyeT OpokeHus xjeba, cbipa, HOrypTa, BUHA M NKMBa J0 HOBEUILIETO BUAA
MULIEBOT0 MPOAYKTa — TPUOHOro OejKka MUKONpOoTenHa. MUKpOOpFraHH3MbI
MPU ATOM UIPAIOT BAXKHYIO POJIb: MCIOJIB3YIOTCS MPOAYLHPYEMBIC UMU
bepMeHThl WU ApYyrue MeTadOJUThl, C HUX IOMOIIbI0 eOpaxuBaeTcs
MUILEBOE CBhIPbE, a HEKOTOPhIE M3 HUX BBIPAIUBAKOTCS IS
HETMOCPEACTBEHHOI O MOTPEOICHNUS.

B nuiieBol NpOMBIIUIEHHOCTH Uit OCYIIECTBICHUS MPOLECCOB
MPUMEHSIOT Kak KYJbTYpPbl MHKPOOPTaHM3MOB, “Tak. U JUKHE (POPMBI,
colepxanecss B 3HAYUTEIBHOM KOJIMYECEBE ™ B CHIPbE, KOTOPHIC
Pa3MHOXKAIOTCS MPU CO3IaHUU Haiexkamux yenosuii. [locnennuii cnocod
O0COOEHHO XapakTepeH I TPATUIIMOHHBIXY, OPOIUIEHBIX MPOW3BOJICTB,
3apOJMBILIMXCS BO BpEMEHa, KOrja 0 MUKPOOax elle HU4Yero He 3Hainu. B
MIPOMBIIIJICHHOM TPOW3BOJICTBE TaKHE“IPOIECChl OOBIYHO BEAYTCS IO
ropaszzo 0ojiee CTPOruM KOHTposieM., OCOOEHHO 3TO OTHOCUTCSI K BBIOOPY
IITaMMa U YUCTOTE KYJIbTYpP UCMOAB3YEMBIX MUKPOOPTaHU3MOB.

Jlo HeJTaBHETO BpeMeHH, OMOTEXHOJIOTHS UCITOIb30Balach B MUIICBOM
MIPOMBIIIJICHHOCTH C 1IEfibI) YCOBEPIIIEHCTBOBAHUSI OCBOCHHBIX MPOIIECCOB
u 0oJiee yMeNoro UCHOIb30BaHUsI MUKPOOPraHW3MOB, HO Oyaylee 3/1eCh
MPUHAJICKUT T[EHETUYECKUM MCCIEIOBAHUSIM 10 CO3JIaHuI0 Oosee
MPOAYKTUBHBIX WITAMMOB JJIsl KOHKPETHBIX HYXKJ, BHEIPEHHUIO HOBBIX
METOJIOB B T@XHOJIOTUU OPOKECHUSI.

TakuM\IIyTeéM MO>KHO IOBBICUTH BBIXOJ M Kau€CTBO BBIITyCKaeMOM
MPOAYKUUI Y OCBOUTH ITPOM3BOACTBO HOBBIX €€ PA3HOBUIHOCTEH.

2 Ipou3BoaACTBO MOJIOYHBIX MPOAYKTOB.

B mumeBoii mpoMbIIUIeHHOCTH (hepMEHTAIUI0 MMPUMEHSIIOT TJIaBHBIM
obpazoM 715 TTOJTyIeHHUST MOJIOYHBIX MPOIYKTOB. B CKBammBaHWUU MOJIOKA
OOBIYHO MPUHUMAIOT YIaCTHE CTPENTOKOKKHA M MOJIOYHOKHUCIIbIC OaKTepUH,
JaKTo3a TMpPU OTOM TMPEBpallaeTcs B MOJOUYHYI KHUCIOTy. [lytem
WCIIOJB30BAHMSI HWHBIX PEAKIUHA, KOTOPHIE COMYTCTBYIOT TJIaBHOMY
MPOIECCY WIM UIYT MPH MOCHEayroled 00paboTke, MoaydaroT U JApyrue
MPOAYKTHI TIEpepabOTKA MOJIOKA: CMeTaHy, Horypt, celp u ap. CBolicTBa
KOHEYHOT'O MPOJYKTa 3aBUCSIT MPH 3TOM OT XapaKTepa M WHTCHCHUBHOCTH
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peakimii pepMEeHTaLUH.

B Momnoke mpu ¢epmeHTanmu MOTyT TPOTEKaTh IMIEeCTh OCHOBHBIX
peakuuid, U B pe3ysibTare OOpa3yrTCcs MOJIOYHAs, MPOIMUOHOBAS WIH
JUMOHHAs KHCJIOTa, CHOUPT, MAac/sTHas KHUCIOTa WM K€ IPOUCXOIUT
razoo0pa3oBaHue. ['J1aBHas 11e7b ATUX PEAKIH — 00pa3oBaHKE MOJIOYHOMN
KucaoThl. Ha Hell ocHOBaHbBI Bce ciocoObl pepMeHTarmu MoJioka. Jlakrosa
MOJIOKA TUJPOIU3YETCS IPU 3TOM C 00pa30BaHHEM TajlaKTO3bI U TJIFOKO3HBI.
OObIYHO TajakTo3a MpEeBpaIlacTcsl B TIIOKO3y eIle J0 CKBAIIUBaHUS,
Nmerommpecss B MOJIOKe OakTepuu MpeoOpa3yroT TIIIOKO3Yy B MOJIOYHYIO
KHCJIOTY.

Paznmuunbie  mporiecchl  (pepMEHTAlMM  MOJIOKa TMPOBOJATCSH, B
KOHTPOJIMPYEMBIX YCIOBHSAX. B TeueHWe MHOTHX TBHICAYSIETHIL, OHH
OCYIIIECTBIIMCh TIPH YY9aCTHHM OaKTepHid, MCXOTHO IMPHUCYTFCTBYIONTUX B
MoJIOKe. B Haie Bpemsi [Jisi 3TOro UCIONb3YI0T pa3HO00pa3Hble 3aKBACKH,
MTO3BOJIAOIIHE TTOJTy9aTh MOJIOYHBIE MTPOIYKTHl HYKHOTQ"KayeCTBA U THUIIA.
[IpuMeHnsronuecss mMpu 3TOM KYJIbTYpbl OaKTEpHii, MOFYT TMPEICTaBIIAThH
aM00 OAWH KaKOW-TO IITaMM OIPEAEICHHOTO, BUIa, JMOO HECKOIbKO
IIITaMMOB WJIU BUJIOB.

KomMmepueckue  KynbTypbl-3aKBacKH ¢ _/COCTOSIT U3  OaKTepuid,
00pa3yIoIKUX MOJIOYHYIO KUCJIOTY U Maxy4ue BeiiecTra (Tadi.l).

Omua w3  JpeBHEHIUX  CIMoco0OB  (epMeHTarmu  MOJIOKa —
celpoBapenre. llpm TIPOM3BOACTBE €hIpa COXpAHSIETCS MUTATEIbHAS
IICHHOCTh MOJIOKa. M3BeCTHBI camble pa3HOOOpa3HbIE CHIPHI — OT OYCHB
MSATKHX JI0 TBEPJbIX. Pa3nuausi Mex1y HUMHU ONPEeNTIOTCS TEM, YTO BCE
HaTypajibHbIC MSTKHE ChIPBE.COepKaT MHOTO BoJibI (50-60%), a TBepabie —
Bcero jumib 13-34%. XOTsd CBOICTBa CHIPOB Pa3HOOOpA3HBI, B MPOIIECCE
BBIPAOOTKH BCEX UX €CTh MHOTO oO1ero. IlepBbIii aTanm — 3TO0 MOATOTOBKA
KYJIbTYpPbl MOJIOYHOKHCIIBIX OAaKTepU U 3aCEB €10 MOJIOKA. 3aT€M MOJIOKO
CTBOP@XKHMBAIOT; TSI 4ero OOBIYHO MPUMEHSIOT ¢depmeHT peHmH. [locie
OTJICTICHUS BOASHUCTOM KUIKOCTH (CHIBOPOTKH) MOTYUYCHHYIO TBOPOKHYIO
Maccy MOABEPraroT TepMooOpaboTke U mpeccyroT B dopmax. Jlanee
CT'YCTOK COJISIT M CTaBAT HAa CO3PEBAHMUE.

JIpeBHUM TIPOJYKTOM, TOJIy9aeMbIM IyTeM (epMEHTAIMH SIBISETCS
norypr. Ilocne TepMooOpabOTKM MOJIOKO 3aKBaIlIMBAIOT JOOABJICHUEM 2-
3%, 3akBacku Horypra. [7aBHYHO poJib 37e€Chb WIPAlOT OaKTepuu
Streptococcus thermophillus v Lactobacillus bulgaricus. JIna nonydeHus
KeJaeMOM KOHCHUCTEHIIMM TMPOAYKTa, BKyca W 3amaxa 3TH OpPTraHW3MBbI
JTOJDKHBI ~ COZIEPKaThCA B KyNbType MPUONM3UTEIRHO B  PaBHBIX
KOJIMYECTBAX.

Kucnory B Hawane 3akBammBaHus oOpa3yeT B  OCHOBHOM
Streptococcus thermophillus. CwmemaHHble  3aKBAaCKM HY)XHO 4YacToO
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OOHOBJIATH,

MIOCKOJIBKY

ITOBTOPHBIE

TIEPECEBEI

HEOJIaronpusiTHO

CKa3bIBAOTCA HA COOTHOIICHKWH BHJ0B 1 IITaAMMOB 6aKTepI/If/'I.

M3 MOJIOYHBIX TMPOAYKTOB TMPOIIE BCEro IMOJy4aTh MAclo.

B

3aBUCUMOCTHM OT COpTa IMPOM3BOJUMOIO MACJa HUCIHOIb3YIOT CIUBKH C
koHieHTpanueit ot 30 1o 40 %. [Ipu ux cOuBanuu oOpa3zyeTcst MacJo.

Taoauua 1. DyHKIUOHAJIBHAA POJIb HEKOTOPBIX OaKTEepPHid,
HCII0JIb3yeMbIX NPH NMepepadoTKe MOJIOKA

P. shermanii
P. petersonii

Kynerypa DyHKLIHA Hcnons3oBanue
| 2 3
Propionlbacterium |®opmupoBanue  BKyca,|[Ipou3BoacTBO. TiIBeliap

00pa3oBaHKE TJIa3KOB

CKOTO CBIpa

L. dextranicum
L. citrouorum

Lactobacillus Oo6pazoBanue monouyHoOM|Co3peBanne,  3aKBacka,
L. easel KUCJIOThI U1 [BEULAPCKOTO ChIPA,
L. helveticus MIPOU3BOJICTBO CBIPOB
L. bulgaricus THUIIa IIBEUILIAPCKOTO

L. lactis

Leuconostoc OOpazoBanne BKYcOBBIX|[Ipon3BOACTBO CMeTaHBI,

BEIIECTB W3 (JIMMOHHOM
KUCJIOTHl (FTTaBHBIM 00-
pa3oM Audaiernsia)

CJIMBOYHOI'O
3aKBACOK

MacJia,

Streptococcus
S. thermophilus
S. lactis

S. cremoris

O6pazoBanre MOJIOYHOU
KHUCJIQTBI

IIpousBoacTBO Horypra u
LIBEHLIAPCKOIO CBIpa;
3aKBACKH JJIsI CBIPOB

IIpu mnpousBoicTBE Macia [ YJAY4YIICHHS BKyca U JIy4lIeH

COXPAHHOCTH “HCIIOJB3YIOT OCOOBbIE KYyJNbTYphl OakTepuid. YIIydllIEHHE
BKyca OBUIO' JIOCTHUTHYTO IIyTE€M CO3/IaHHS CHEIHAIbHBIX IIITaMMOB
OakTepui,” OTOOpaHHBIX IO CIIOCOOHOCTH CHHTE3UPOBAaTh HYKHBIE
BEHISCTBA, BIUAOIMKE Ha BKyc. [lepBeiMH 11 9TOM 1enu Obuin
UCITOIIb30BaHbl IITAMMBI Streptococcus lactis u OIM3KUX BUIOB, a 3aTEM —
CMCIIIaHHBIE KYJIbTYPBHI.

3 IIpou3BoACTBO XJIEOONPOAYKTOB.

Jns  mpousBoacTBa XJjie0a TPUMEHSIOT B OCHOBHOM  JIPOXKIKU
Saccharomyces cerevisiae. OOBYHO HX pacTIT B (epMeHTepax
MEPUOAYECKOTO JIEUCTBHUS.

B mpocreiiieM ciiydyae rOTOBST TECTO, CMEIIMBAas MPU KOMHATHOU
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TEMIIEpAaType MYKy, BOAY, IpOXkM W conb. Ilpm 3amece cnoum Tecra
MEPEMEINBAIOTCS, CO3AAIOTCA YCIOBUS ISl OOpa30BaHMs IMy3bIPHKOB rasa
Y TIOAbEMA TECTA. 3aMEIIAHHOMY TECTY JAIOT BO3MOXKHOCTb «IOJIOWUTHY, &
3aTeM PEXYT Ha KYCKM HY)KHOrO Beca, (POPMYIOT U BBIIEPKUBAIOT BO
BIaXHOU atMocdepe. [Ipu BeiepkKe 00pa3oBaBIINECs ra30BbIE My3bIPHKU
3aMOJHAIOTCS YIJIEKUCIBIM Ta3oM. OH BBIIEISETCA B XOJI€ aHA3POOHOTO
COpaKUBaHUS TIIFOKO3bI 1 MAJIbTO3bI MYKHU.

[ToMrMO yTaEKUCIOTO raza mpu aHa’poOHOM OpOXKEHUU 00pa3zyroTCs
Pa3HOOOpa3HbIE OpPraHWYECKHE KHUCIOTHI, COHUPTH U 3(upsl. Bce oHI
BIUSIOT Ha (popMUpOBaHUE BKyca xJieba. [loHsBIIeeCs TECTO BBINEKAIOT,
B Xxome »TOro TepMHMUYECKOro Imporecca KpaxMmall >KEIaTUHU3UPYETCH,
JOPOXKAKU OTUOAIOT U TECTO YACTUYHO 00E3BOKUBAETCS.

[Ipu BbIlIEUKE HEKOTOPBIX COPTOB XJieOa U3 MIIEHUYHONMYKHU K TECTY
N00aBJISIIOT MPEIBAPUTEIILHO COPOKEHHYIO CMECh PXKaHOW MyKH W BOJBI,
3aKBAIlICHHYIO CMEIIAaHHON KYyJbTYpOH JIaKTOOaKTepUili-Coaepkaiasics B
ATOM 3aKBAaCKe KHUCIIOTa MPUIAET XJI€0y 0COOBIN BKYC.

4 bpoauiabHble NPOU3BOACTBA, JIOJy4YeHHME OeJIKOBBIX
NMPOAYKTOB, MUIIEBBIX 100aBOK M HHIPE/IMCHTOB.

OnHo W3 JpEeBHEWIIHUX OpOAMIBHBIX \IIPOU3BOJCTB — TOJyUYCHUE
HAIUTKOB ITyTe€M CIHPTOBOro OpokeHHs.\JlepBbIMH M3 TaKuX HAIMTKOB
OBLIM BUHO U IIHUBO.

AJKOTONBbHBIC  HAMUTKH » “HOJy4aloT  MyTeM  COpaKuBaHUs
caxapcoJIepKallero ChIpbsi, B/PEIYyIbTaTe KOTOPOro 00pa3yroTCs CIHPT U
yraekucislid  ra3. COpauBaHHME OCYIIECTBIISIETCS JAPOAOKaAMHU  poja
Saccharomyces. B OIHHAX, €llydasx HCIOJB3YEeTCS MPUPOIHBIA caxap
(HampuMep, colep Kalluiicss B BUHOTPaJle, U3 KOTOPOIO JENaloT BHUHO), B
ApYrux caxapa NoiiydaroT U3 Kpaxmaia (Hampumep, Ipu nepepadoTke
3€pHOBBIX KyJIbTyp) B MNHBOBapeHuM). Hanmmume CcBOOOTHBIX caxapos
00s13aTeNIBHO fJis CHUPTOBOTO OPOXKEHUS MPU YUacTuu Saccharomyces, Tak
KaK 3T BHIIBI APOXKKEH HE MOTYT THIPOJIU30BAThH MOJIUCAXAPUIBI.

IMuBo

Ik OoCyIIeCTBICHUS CHOUPTOBOTO OpOXKEHUS TIPEKIE BCErO
HEOOXOIMMO, 4YTOOBI B TMHMBOBAapPEHHOM CBIphE OOpa3oBajicsa caxap.
TpaaunroHHBIM MCTOYHUKOM HY)KHBIX JIJISI 9TOTO TOJMCaXapya0B BCeraa
OBLT SYMEHb, HO B Ka4eCTBE JIOMOJHHUTEIBHBIX HCITONB3YIOTCS M APYTHE
BUJIBI yTJIEBOJCOAEPXKAIIETO CHIPhS. SUMEHb W Jpyrue KOMITOHEHTHI
M3METBYAIOT M CMEIIMBAIOT ¢ Bojoil mpu Temmeparype 67 °C. B xome
NepeMeNIBaHusl TPUPOIHbIE (EPMEHTHI SYMEHHOTO COJIO/Ia pPa3pyIlIaloT
yraeBobl 3epHa. Kparkasi cxema mpoiiecca MuBOBapeHUs IpeICTaBIcHa Ha
pHUCYHKE 3.

Ha 3axmounTtenbHOM CcTagud pacTBOpP, HAa3bIBAEMBIM CYCJIOM,
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OTJCJISIIOT OT HEPACTBOPUMBIX OCTAaTKOB. J[00aBUB XMeib, €r0 KHUIITAT B
MEJIHbIX KOTJiax. J[Ji1 mpor3BOACTBA MHUBA C ONPEEIECHHBIM COAEPKaHUEM
QJKOTOJISl CYCJIO TOCJ€ KHUMSYEHUS JOBOJAT 1O HYXHOM IUIOTHOCTH.
VY nenbHas MJIOTHOCTh cycrna onpenesnseTcs coJiepKaHuEM
AKCTPAarupoBaHHBIX CaxapoB, MOISKAUX cOpaxuBaHuto. [1o ucreuenun
ONPEJIETIEHHOTO BPEMEHU OpOXKEHUE 3aKAHYMBAETCS, JPOXKKU OTIECISIOT
OT TMBa U BBLIEPKUBAIOT €r0 HEKOTOpPOE Bpems Jisi co3peBaHud. llocie
GUIBTpALMK U APYTUX HEOOXOIUMBIX MPOIETYP MUBO TOTOBO.

MoprortoBkKa Mo6ouHble
NMpouecc nuBoBapeHus
Ceipbe Kk npoueccy | P NpoAyKThbI
MNomon
OT1xoabl nepepaboTku
AumeHb MonyyeHune 1 D 3epHa
conopa
D Q
] EmkocTb
-] —— = — ]| Andcycna - “
Boga Pesepsyap Kopm ans ckota
PaCTBope:l;e,} OTxonpl
Caxap Ouuctka caxapa nepepaboTku
//,,———s\\\\ XMens
MegaHblin koTen / 77 ///
il B
=
o
XmMernb Meyb Ansa cywku § 5 Ynobpexus
xwern | | XonomwnhaK i i i
9] 1) i
BpoaunbHbIn
Opoxokmn uaH
N36bIToK Apoxokeit

(Ha nuweBble uenu)
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B mnpou3BojicTBE BHHA HCIHOJNB3YETCA caxap BHHOIPAJHOIO COKa.
[TouTn Bce BUHO B MUpE JIeNIal0T U3 BUHOTPAIa OJTHOTO BUa, Vitis vinifera.
Cok 3TOro BHUHOrpaja — MPEKPACHOE ChIpbe ISl MPOU3BOACTBA BUHA. OH
OoraT NUTATENbHBIMHU BEIIECTBAMH, CIIY)KUT HCTOYHHUKOM OOpa3oBaHUSA
NPUATHBIX 3alaxa M BKYCa, COJEPKUT MHOIO caxapa; ero IMpUupoJHas
KHUCJIOTHOCTD MTOJAABJISIET POCT HEXKENATEIbHBIX MUKPOOPTAHU3MOB.

Bunonenue B OTiaMYME OT MHBOBAPEHUS JO CaMOro MOCIETHETO
BPEMEHH OBLUIO OCHOBAHO Ha MCIOJb30BAaHUU JUKUX MECTHBIX JPOXIKEH,
EnuncrBeHHas oOpaboTKa, KOTOPOM IMOJBEprajiu BUHOIpa] 10 OTKHUMA -
OKYypHMBAHUE €ro CEpHHUCTBIM T'a30M, YTOOBI COK He TeMHen. KpomesToro,
CEPHUCTBHIM Ta3 TMOAABISET MACATEIBHOCTh HEBUHHBIX APOAOKEH,, 9TO
MO3BOJISIET BUHHBIM JPOXK)KAM OCYIIECTBIISITh OpokeHue 0e3 moMex.

[Ipy U3roTOBIIEHHH KPACHOI'O BHHA T'PEOHU, KOCTOYKH M KOXKHUIA J10
KOHIIa OpOKEHUS HAaXOJATCA B BUHOTPAIHOM Cyciie, a 0e0e BUHO JIeNaloT
13 YHACTOTO COKA.

Pa3nuuHble BKYCOBBIE OTTEHKH MOSIBISIOTCS TIPU BBIIEPKKE BHUHA;
XOPOILIO U3BECTHO, YTO CBOM BKJIAJ] BHOCUT B3aUMQJEHCTBUE C APEBECUHOU
Y BO3JIyXOM MPY XPAHEHUU B JEPEBSHHBIX OOMKAX.

[locne 3aBepiieHUs] CIMPTOBOIO OpOKEHUS MOJIOAOE BUHO XPaHAT B
OCOOBIX YCJIOBHSIX, 4YTOOBI OHO He€y HenopTwiochk. Ecnu BHHO He
MPEANoJIaraeTcs MoJBeprarh s0J04HO-MONOYHOKHUCIOMY J0OpaXKUBAHMUIO,
ero oOpalaThIBalOT CEPHUCTHIM .La30M, YTO IOAABJISAECT OKUCIUTEIIbHBIC
MIPOLIECCHI, BBI3BIBAIOIINE €ro MoTeMHeHHe. J[0 3TOro M3 BHHA YyIaJsiOT
JIPOXKAKH, YTOOBI MPEKPATUTH OPOKEHHUE.

[lepBocopTHBIE BHHA| \IOJBEPralOT BBIIECPKKE pA3HOr0 poaa B
3aBUCHMOCTH OT TUIIa BUHA, a 00Jiee JCIIEBbIE PA3IMBAIOT, KaK IPABUJIO, B
TOT K€ TOJl, KOrJa OHM Tony4eHbl. TpyaHOCTH NpHU BBIPAOOTKE JIEIEBBIX
BUH OOBIYHO CBS3aHbl C HMX CKJIOHHOCTBIO K BTOPUYHOMY, SIOJIOYHO-
MOJIOYHOKHCIIOMY-OPOKEHNIO, KOTOPOE Pa3BUBAETCS KO BPEMEHHU PA3JIMBa.
Ecnu BUHOQ CKJIOHHO K TaKOMY OpOKEHHIO, €r0 MCKYCCTBEHHO BBI3bIBAIOT
710 pa3yidBa, a €CJIM HET, TO NOAABJISIOT. [Ipu mpor3BOACTBE IEPBOCOPTHHIX
KpacHbIX, “BUH Takoe OpoxkeHue [axe xenarenbHo. OHO COCTaBIISET
eCTCCTBEHHYIO YacTh Ipolecca U MPOUCXOIUT NPHU XpPaHEHUU. DTOT THUII
OpOMKEHUS OCYILIECTBIISIETCSI MOJIOYHOKUCIIBIMU OaKTEPUSIMHU.

HexoTopsie 0coObIe copTa BUH TOIY4YarOT IPU ydacTuu rpuda Botrytis
cinerea. Ero pa3BuTHe Ha Srojax HPUBOAUT K HX OOE3BOXKMBAHUIO U
MOBBIIICHUIO COJEPKAHUS caxapa, YTO OMNpENEeNseT CIaJKUi BKYC BHUHA.
[Ipu sTOM 3apaxeHue [TOJDKHO MPOUCXOIUTh TOJBKO TIEepes cOopom
BUHOI'PAJIA.

besikoBbIE MPOAYKTHI

Mukpoopranu3mMbl Hayaiad MCHOJIb30BaTh B MPOU3BOJICTBE OEIIKOBBIX
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OPOIYKTOB  3aJ0JATO JO BO3HUKHOBEHHUS MHKPOOHOJOTHU.  ITO
BCEBO3MOXKHBIE PAa3HOBHIHOCTH ChIpa, a TAKKE MPOIYKTHI, MOJTydacMble
nyreM (epMeHTalnu coeBbIXx 0000B. 11 B mepBoM, U BO BTOPOM Cllydae
MUTATEILHON OCHOBOM siBiisieTcst Oenok. Ilpu  BbIpabOOTKE JaHHBIX
MPOJYKTOB C TMOMOIIbIO MHUKPOOOB MPOUCXOAUT TIIyOOKOE H3MEHEHHE
CBOMCTB O€IJIOKCOJIEPKAILIETO ChIpbsi. B pe3ynbrare mojiydaroT MHILEBBIC
MPOAYKThI, KOTOPHIE MOYHO JOJIbILIE XPaHUTh (CbIp). MUKpPOOBI UTparoT
poilb W B TPOU3BOJCTBE  HEKOTOPHIX  MSACHBIX  IPOJYKTOB,
MpelHa3HAuYeHHBIX JUIA XpaHeHus. Hampumep, mnpu HM3rOTOBJICHUNA
HEKOTOPBIX COPTOB K0JIOACHI (salami) UCIIOJIb3yeTCsl KUCIOTHOE OpOKeHHe,
OOBIYHO TpPH Y4YaCTUU MOJIOYHOKHUCIBIX Oaktepuil. OOpa3oBaBuIasics
KHCIIOTa CIHOCOOCTBYET COXpPaHEHUIO TMPOAYKTa M BHOCHT ( BKIAJ B
dopmupoBaHre ero ocoboro BKyca. KwucmorooOpasyromme “OakTepun
UCIIOJIB3YIOTCS M TIPH 3acoiie Msica. Psa 651101 BOCTOUHOM KyXHU TTOJTy4ar0T
nyreM (pepmeHTaruu peiObl. [Jisi ’TOro MpUMEHSIOT IHIECHEBbIE TPUOBI U
TP OXOKH.

B 1nienom ucrnonp3oBaHHE€ MUKPOOPTAHU3MOB\B, [IepepadOTKEe OCIIKOB
orpanuueHo. VckimioueHuem SBISETCS CBHIPQACHNE U BBIPAIIMBAHUE
MHUKPOOHOH Macchl, nepepadaTbiBa€MOil B TUILIEBBIE MPOIYKTHI.

[lo MHOTMM BaXHBIM TIOKa3aTesM \OGHOMacca MHKPOOPTaHU3MOB
MOXXET 00J1a/laTh BEChMa BBICOKOM MUTATENBHON IIEHHOCTHIO. B Hemaroii
CTETNEHH 3Ta IIEHHOCTh OIpeaensieTces: OernKaMu: y OOJbITMHCTBA BHIOB OH
COCTABIIICT 3HAYUTEBHYIO JIOJIH’ CYXON MAacChl KJIETOK.

JI1st MUKpOOHOTO OeiKa JApHIyMaHoO CHEIUAIbHOE Ha3BaHHWE — OEJIOK
OHOKJIETOYHBIX opranusmoB “(bOO). IIpous3BOACTBO €ro CBsi3aHO C
KPYITHOMACIITAOHBIM BBIPAUTMBAHUEM OIPEACIIEHHBIX MUKPOOPTaHU3MOB,
KOTOpbIE COOMPAIOT M. HEpepadaThIBAIOT B MUIIEBbIE NPOAYKTHI. B ocHOBe
JISKUT TeXHOIOTHL hEPMEHTAIIMH — BETBb OPOMIHBHON MPOMBIIIICHHOCTH
Y TIPOU3BOJACTBA aHTUOMOTUKOB. UTOOBI OCYIIECTBUTH, BO3MOXKHO, Oojee
MOJIHOE TIpeBpalleHre cyOcTpata B OMOMaccy MHUKpPOOOB, Tpedyercs
MHOTOCTOPQHHHI MOAXO/I.

BripaliiviBanre MUKpOOOB B MHUINEBHIX IEJISIX MPEIACTABISCT WHTEPEC
M0 JABYM ITPUYMHAM:

1> OHu pactyt ropa3igo ObIcTpee, YeM pacTEHUs WIIM KUBOTHBIE:
BpPeMsl YABOCHMSI UX UYUCICHHOCTH M3MEPSIETCS YacaMH. JDTO COKpaIlaer
CPOKH, HEOOXOIMMBIE [JIsi TPOHU3BOACTBA OMPENEICHHOTO KOJMYECTBA
MPOJIyKTA.

2. B 3aBUCHMOCTH OT BBIPAIIMBAEMBIX MUKPOOPTaHU3MOB B KaueCTBE
CyOCTpaToB MOTYT HCIOJIB30BATHCS Pa3HOOOpasHble BUIBI CHIPhA. UTO
Kacaercsa CyOCTpaToB, TO 3/IeChb MOXHO HWATH 10 JBYM TJIaBHBIM
HalpaBJICHUsIM:  TiepepadarbiBaTh  HU3KOKAYECTBEHHBIE  OpPOCOBBIC

64



MPOAYKThl WJIA OPUEHTHUPOBATHCA Ha JIETKOJOCTYIHBIE YIJIEBOABI U
nmoiaydarb 3a WX CYET MHUKpPOOHYHO  Oumomaccy, cCoAepKallyro
BBICOKOKAYECTBEHHBI Oenok. M1 B TOM, U B Apyrom ciiydae TEXHOJOTHUSA
(hepMEHTALIMU UTPAET KIHOUYEBYIO POJIb.

Ocobennoctb bOO 3akimoyaeTcss B TOM, YTO 3TOT HPOIYKT, BO-
MEPBbIX, IPAKTUYECKH LETUKOM COCTOUT U3 MUKPOOHOW OMOMACCHI, U, BO-
BTOPBIX, B €ro IMPOU3BOJCTBE HEPEIKO NPUHUMAIOT Y4aCTUE MHUKPOOHI,
OMBIT MCIOJIb30BaHUA KOTOPBIX Mall M KOTOpblE paHee B IHIILE
OTCYTCTBOBAJIH.

['ocynapcTBeHHBIE — YUpPEXIEHUSA, KOHTPOJMUPYIOIIHE  KayecTBO
MULIEBBIX MPOAYKTOB, TpeOylT, 4YTOOBI BBIXOAY Ha PBHIHOK™BOO
MPEIIECTBOBAIM UCIIBITAHUS HAa 0€30MacHOCTh HOBOT'O MPOAYKTa:-Takue
UCIIBITAaHUSI BCErJa JOPOTrOCTOSIM, W 3TO CHEPKUBACT . ‘pa3BUTHE
ITPOU3BOJACTBA, B YACTHOCTH NPOM3BOJICTBA MPOAYKTOB Ha OcHOBe BOO,
OCOOEHHO TMpeIHa3HaueHHBIX B mnumly. [lo 3Tol mpUYlMHE YKIOH B
pa3zButuu npousoacTsa bOO 0wl cenaH B CTOPOHY BBIPAOOTKH KOPMOB
JUISI 5KMBOTHBIX, @ HE O€JIKOB, HETIOCPEACTBEHHO UAYHIMX B MUILY.

EnuHcTBeHHBI O(QUIIMANbHO pa3pelieHHblid BHUJI OEJIKOBOW MNHIIU
MHUKPOOHOTO TPOUCXOKACHUS — 3TO MUKOIPOTEHH.

MuKonpoTenH — 3TO MUILIEBOX NPOLAYKT, COCTOALIMN B OCHOBHOM W3
munenus rpuba. [Ipu ero mpou3BOACTBE UCHOJIB3YETCs WTaMM Fusarium
graminearum, BbIJICJICHHBIN 13 TIQUBKI (puc.4).

IHuimeBbie 100aBKU U MHIPEAHEHTHI

IHookucnumenu. IIpuMeHsIIOTCS B OCHOBHOM KaK BKYCOBBIE JOOABKU
JUIsL TIPUAAHUS MPOAYKTAM «OCTpPOro» BKyca. B mMpakThKy OHM BOLUIH
CKOpee BCEro B pe3ybTare IMIHWPOKOIO HCIOJIb30BAHUS OPraHUYeCKUX
KUCJIOT g coXpaHeHus: mumy. CaMbIM NOMYJSPHBIM MOJKUCIUTENIEM B
MULIEBOM MPOMBILIJIEHHOCTH SIBJIAETCS JIUMOHHAsS KucyioTa. CHavana 3ToT
MNPOAYKT TOJIyYaJid OTKUMasg COK U3 JIMMOHOB, CETOJHS JIMMOHHYIO
KHUCJIOTY HOIYyYal0T COpaKuBasi cofiepKalliie ritoK03y T'HIpOoJn3arhl.
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Amunoxkucnomel. B mupe npousBoaurcs npuMepHo 200 TeIC. TOHH
AMUHOKHCIIOT B TOJl; UX HCIOJb3YIOT TJIaBHBIM 00pPa3oM Kak J00aBKHU K
KOpMaM M ITHILIEBBIM IPOAYKTaM. [ TaBHBIMH IPOIIyKTaMU, ITOTYy4a€MbIMHU
10 TEXHOJIOTUU (PEpMEHTAIMH SIBIISIECTCS MITYyTaMIHOBAsI KUCIIOTa U JIM3UH.

Bumamunut u nUZMeHmul. OcHOBHbIE MOTPEOHOCTH
MIPOMBIIUIEHHOCTH B JOTHUX COCIWHEHUSAX YAOBJIETBOPAIOTCA 3a CYET
MPUPOJHBIX HMCTOYHUKOB M XHMHMYECKOrO CHHTE3a, HO JBa M3 HUX [-
KapOTUH U puOO(]IIaBUH, MOTYy4arOT METOIaMU OMOTEXHOJIOTHH.

Ycunumenu exyca. I'naBHbIM ycunuTEneEM BKyca CUUTAETCS
HAaTpUEBasl COJIb TIYyTAMHUHOBOM KHCJOTBL: €€ MOXHO ITOJNYYHUTh IIPHU
noMmoutu Micrococcus glutamicus. [TnoHEpOM UCIIOIB30BAHUS yCUITUTECH
BKyca sBIIeTCS SMOHMSA, 'HO caM NPHUHUMUII IPUMEHSJICA IPU CO3JaHUH
pEIenTOB MHOTHX 0JiFO/1 BO BCEM MUDE.

KiroueBbie CJI0BA M IOHATHS

AMHHOKMCJIOTHI KYJbTYpa-3aKBacKa
010K OTHOKJIECTOYHBIX OPraHU3MOB | MUKONIPOTEHH
OpoxkeHune NUTMEHTbI
BUTAMHUHBI (pepmenTanus
Pennn (pepmenTepsl
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JIEKIUA 7. MEJUITUHA U BUOTEXHOJIOI'UA

1 TIpon3BoACTBO U IPUMEHEHHUE @aHTHONOTHUKOB.
2 [Ipon3BOACTBO U NPUMEHEHHE TOPMOHOB.

3 depMeHTHI.

4 IMMYHOJIOTUYECKU I, AHAJN3.

1 IIpou3BO/ICTBO U NIPUMEHEHNE AHTUONOTUKOB.

MoXHO €4nTaTh, YTO KIMHUYECKAas OMOTEXHOJOTHS 3apOANIIACH C
HavaJla NPOMBIIUIEHHOTO NMPOU3BOACTBa NeHuUimHa B 40-x rogax XX
BEKa U €ro-MCIoJIb30BaHMs B Tepanuu. [IpuMeHeHue 3Toro mpUpOIHOTO
NMEHUIWTINHA TIOBJIMSAJIO HAa CHM)KEHHE 3a00J€Ba€MOCTH M CMEPTHOCTH
0osibllle; YeM Kakoro-iudo JIpyroro mpernapara, HO, ¢ JPYrold CTOPOHBI,
1I0CTABIIIO PSIJT HOBBIX MPOOJIEM, KOTOPBIE YAAJIOCh PEUIUTh OMSTh TaKH C
ITOMOIIbIO0 OMOTEXHOJIOTUH.

Bo-niepBhIX, ycmemiHoe TMPUMEHEHHWE TEHUIWJUTMHA — BBI3BAJIO
0OJIbIIYI0 TOTPEOHOCTh B 3TOM JIEKAPCTBEHHOM IMIpemnapare, W [Jisl ee
YIIOBJIETBOPEHUS HYKHO OBUIO PE3KO MOBBICHTH BBIXO/J] MEHUIIMIUTHHA TIPH
€ro MpPOU3BO/ICTBE.

Bo-BTOpbIX, NMEPBBIM MEHUITUUIMH JIEUCTBOBAJ TJIaBHBIM O0pa3oM Ha
IPaMIIOJIOKUTENbHBIE OAKTEPUH, & HYKHO ObUIO MOJYYUTh AHTUOMOTHUKH C
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oonee IIUPOKUM CIEKTPOM NENCTBUS, TOpaKaroIIue u
rpaMOTpULIATENIbHBIE OAKTEPUH.

B-TpeTbux, MOCKOIBKY AaHTUOMOTHKH BBI3BIBAIOT aJUIEPTHUUECKUE
peakii, HeOoOXOAUMO OBbLUIO MMETh IIEJbI HA0Op AHTHMOAKTEPUATBHBIX
CPEACTB, C TEM 4YTOObI MOXHO OBLIO BBIOpAaTh U3 PaBHOIPHEKTUBHBIX
MpenapaToB TaKOM, KOTOPHII HE BHI3IBAJ ObI Y OOJBHBIX alNIEPTHUIO.

B-ueTBepThIX, NEHUUIWUIMH HECTAOUJIEH B KUCJIOW Cpele KelyaKa U
€ro HeJb3s Ha3Ha4yaTh JJIsl IpUeMa BHYTPb.

Hakonen, wmHorue OakTepud MPUOOPETAIOT YCTOMYMBOCTH K
antuOuotukaMm. Krnaccuueckuid  mpumep TOMy —  oOpa3oBaHne
ctapWIOKOKKaMd  (epMEHTa TEHUUWJUIMHA3bl, KOTOPBIM  00pa3yeT
(hapMaKoJIOru4eCcKy HEAaKTUBHYIO IEHUIIUIUIONHOBYIO KUCJIOTY.

AHTUOMOTUKH TIPOAYIUPYIOTCS TIJICCHEBBIMH TpuOaMu,” aKTUHOMHU-
1eTamMu, SyOakTepusiMU U JIPYrUMU MUKpoopranuzMamu. Hekoropeie u3
HUX CIIOCOOHBI MPOIYLIMPOBATH OOJIBIIOE KOJUYECTBO aHTHOMOTUKOB. Tem
HE MeHee, OOJBIIMHCTBO  W3BECTHBIX B . HaeTosllee  BpeMs
BBICOKOTIPOIYKTUBHBIX IITAMMOB MPOAYIICHTOB AHTUOMOTUKOB MOIYYEHO
TPAIULIMOHHBIMA METOJAaMH MyTareHe3a M CeJACKIMU. Tak, yBETUYHTH
BBIXOJl NEHUUIWUIMHA TPU €ro MPOU3BOACTBE" yIaloCh B OCHOBHOM
Oaromapst MOCIEIOBATEILHOMY  HCIQJIb30BAHUIO CEPUM  MYTAHTOB
ucxoaHoro mramma Penicillium chrysogenum, a Takxe yTeM U3MEHCHUS
YCJIOBUI BBIPAILIUBAHUS.

buocunTe3 aHTHOMOTHKOB, KaK M JIFOOBIX APYTUX BTOPUYHBIX METa-
00JMTOB, BO3pacTaeT B (pa3e 3aMeAJICHHOIO pOCTa KIETOYHON MOMYJISIAN
(koHerr Tpododaspl) U JIOCTUFACT MaKCUMyMa B CTallMOHapHOUN (aze
(uauodaze). Cuwuraror,, uro B KoHIe Tpododa3bl H3MEHSETCS HH3U-
MAaTUYECKUN CTaTyC .KIETOK, MOSBISIOTCS WHAYKTOPHl BTOPUYHOTO Me-
Ta0oJIN3Ma, OCBOOOM/IAIOIIME TI'E€Hbl BTOPUYHOIO META0OIM3Ma W3-TIOJ
BIUSHUS KaTaOoOAUTHOW penpeccuu. [loaTomy Jt0Oble MEXaHU3MBI, TOP-
MO3SIIHE KIECTOUHYI0 Npojudepalnio W aKTUBHBIA POCT, CTPECCOBBIE
CUTYAIINH, aKTHBUPYIOT Mporecc 00pa30BaHUsI aHTUOMOTHKOB.

[Ipoireec KyIbTUBUPOBAHUS MPOAYIIEHTOB aHTUOMOTHUKOB MPOXOIUT B
nBe, '(a3pl (OByxcTymeHuaToe KyJbTuBUpoBaHue). Ha mepBoit  dasze
IPOUCXOAUT HAKOIUIEHUE JIOCTATOYHOIO KOJUYECTBA OMOMACCHI, KOTOpas
BBIPAIIMBAETCA Ha Cpelie JUIsl pocTa MUKpoopranusMa. Jta (paza nomkHa
ObITh OBICTpPOI, a THMTaTeNnbHas cpena nemieBoil. Ha Bropoit dase
OCYIIECTBIIAIOTCS 3aITyCK U aKTUBHBIM CMHTE3 aHTMOMOTHKA. Ha 310l daze
dbepMeHTalIMIO  BeIyT Ha  NOpoAyKTUBHOM  cpeme. OOpazoBaHue
aHTUOMOTHKA KOHTPOJIUPYETCS YCIOBUSIMU KYJIbTUBUPOBAHUS
MUKpOOpranu3MoB. [10aToMy onTUMHU3aIvs MUTATEILHON CpPeNbl SABISETCA
TJIaBHBIM (DaKTOPOM B MOBBIIIEHUH BBIXO/1a MPOIYKTA.
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K Hacrosimiemy BpeMEHHU BbIIENIEHbI aHTUOMOTHKHU, 3PPEKTUBHBIE B
OTHOLIEHUU rpaMOTPULATEIBHBIX OakTepuil: CTPENTOMHUIIVH,
uedanocropu. IlomydeHO Takke MHOXKECTBO IMOJYCHUHTETHUECKUX
AHTUOMOTHKOB C HOBBIMH CBOWMCTBaMH: C IIMPOKHUM CIIEKTPOM JEHCTBUS,
YYBCTBUTEIBHOCTHIO K TMEHULMIIJIMHA3E M COJIEPKUMOMY KEIIyJA0YHO-
KHUIIEYHOro TpakTa. Tak, aMOUUWIUIMH SBJSETCS MOJYCUHTETUYECKUM
MPOU3BOJHBIM  OCH3WJNECHULWUIMHA,  OTJIMYAIOIIKUMCS  HaJIU4heM
100aBOYHON aMUHOTPYIIBI B O0KOBOW 1enu (puc. 5). OH aKTUBEH NpHU
MEpOPATILHOM BBEJICHUM M JICHCTBYET HA IIUPOKUW Kpyr OakTepuil, B TOM
YUCJI€ HAa HEKOTOPbIE TI'PAMOTPHULATEIBHBIE, BBI3BIBAIOIINE 3a00JICBaAHNS
OpraHOB JbIXaHUs, MUIIEBAPECHUS U BBIICTICHU.

SN _CHy
CH, —CO-NH—CH—CH  C_
N T
CO~+N—— CH—COOH
BeHSI/IJIHeHI/II_II/IJIJII/IH
| S0, CH,
CH—CO—NH—CH — CH "€
| IS T
NH, CO—+ N~ CH—COOH

AMIOUIIAIINH

Puc. 5. CtpykrypHble pOpMyIibl aHTHOUOTHKOB.

YcerounB K KUCHOTE€ W {KIOKCAWJUIMH, U K TOMY >K€ OH He
pazpymaercss [-nmakrama3zamu. “Ero wyacro Ha3zHayalOT BMeECTE C
aMITMLIWUTMHOM T€M OOJBHBIM, y KOTOPBIX OOHApYKEHbI CTAPUIOKOKKH,
CUHTE3UPYIOIINE MEHUIIMILIMHAZY.

2 IIpou3BOACTPBO M IPUMEHEHHE TOPMOHOB.

[TpumeHsieMble METOJBI OMOKOHBEPCHH HApPSAy C TPAAUIIMOHHBIMU
XUMHUYECKUMH TMPEBPAIICHUSIMHI TTO3BOJMINA MOJIYYUTh MHOTHE CTEPOU/IBI
Oonee mpOeThIMU U JenieBbIMU crioco0amu. MIMeHHO Onaronmapsi 3Tomy
TaKkue _CTEPOUbI, KaK JIEKCaMETa30H, TECTOCTEPOH, ACTPaTUOJI MOTYT
CETQHs MIUPOKO MPUMEHSTHCS B KIIMHUKE.

Mukpoopranu3mbl HCHOJIB3YIOTCS Ha OTACNBHBIX CTAAUSIX CHUHTE3a
JEKAPCTBEHHBIX BEIIECTB, KOTOPBIM paHEe OCYHIECTBISUICS —IyTeM
MHOTOCTYIIEHYAThIX U JAOPOTOCTOSIINX XUMHUYECKUX peakuuid. Tak, oauH
U3 IITAMMOB XJIEOHOW muieceHu, Rhizopus arrhizus, Ha HadyaJbHOM 3Tarie
CHUHTE3a MPOU3BOJHOTO CTEPOUIA, KOPTU30HA, MOXKET THUAPOKCUIUPOBATH
MIPOreCTEPOH.

HNucynun

1-2% nacenenus EBpombl ctpamaer nuadberom, u okoio 20% sTux
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OOJBHBIX HE MOTYT CYILIECTBOBaTh 0€3 MHbEKIMH MHCyNHHA. CO BpeMEHHU
MPOBEJECHUS MEPBBIX OINBITOB MO MCIOJIb30BAHUIO MHCYJIMHA JJIsl JICUCHUS
nuadera B 1922 r. 3TOT TOPMOH BBIACISUIM U3 MOJKEITYAOUYHOU >KEJe3bl
KUBOTHBIX (KOpPOB M CBHUHEH). THCYJIMH KUBOTHBIX HEMHOT'O OTJIMYAETCS
[0 AaMHUHOKHCIIOTHOM TOCJIEIOBATEIbHOCTH OT MWHCYJIMHA YeJIOBEKa.
Oco0eHHO 0IM3KKM MHCYJIMHBI YEJIOBEKA U CBUHBbU: Y MHCYJIMHA CBUHbH C-
KOHIIEBOW TpPeOHUH B-uenmu 3ameHeH Ha anaHuH. VHCYIMHBI KOPOBBI U
YeJIOBeKa OTJIMYAKOTCS MO TPEM AMUHOKUCIOTHBIM OcTaTkam. MIMeHHO
STUMU  Pa3IMUUSIMH  ONPEAEANach  IOBBIIIEHHA  HMMYHOTCHHAS
AKTUBHOCTbh MHCYJIMHA KOPOBBI IO CPABHEHUIO C MHCYJIMHOM CBUHBHU.

[loutn y Bcex OOJIBHBIX, KOTOPBIX JICUYWJIM BBEJICHUEM HHCYJIMHA
KOpPOBBI, B KpOBHU IMOSBISUINCh AHTUTENA K HWHCYJIHHY. AHTHULEHHBIC
CBOMCTBA WMHCYJMHA YaCTHUYHO ONPEACISIIMCh M TPUMECAIMU B €ro
npenaparax. Ckopee BCero, UMEHHO 00pa30BaHUEM AHTHUTEN.K HUHCYIUHY
OOBACHSUINCh HEKOTOpPbIE HE3HAUMTENIbHbIE IO0OYHBIey, 3P (DEKTh npu
WHBEKIUAX MHCYJIMHA KOPOBBI, HAIpUMeEp aTpousi, MOJKOKHON KUPOBOI
MPOCJIOMKH B MECTE MTOBTOPHOTO BBEACHMS. B Cily4ae BICOKOOUYHUIIIEHHOTO
WHCYJIMHA 3TH 3(PPEKThI OTCYTCTBOBAJIH.

Brnocnencteun Onaronapsi reHHONM MHKEHEPHU U ¢ momolbio E. coli
OB IOJIy4YEH YEJIOBEYECKUI MHCYJINH.

NHCcynuH denoBeka, MOJYYEHHBIN “C»IOMoOlIbl0 E. coli, okazancs
MEPBBIM “T€HHO-UHXEHEPHBIM~ O€JIKOM, HCIBITAHHBIM Ha JIOJsiX. B
OMBITaX CO 3JI0POBBIMH JOOPOBONBIIAMHU OBLJIO YCTAaHOBJIEHO, 4YTO OH
Oe3onaceH (HE BBI3bIBAET aAUICPrUYECKUX M JAPYIHMX HEXKeJaTeIbHbIX
peakiuii) u o0aaaaeT cnocEOHOCTHIO CHUYKATh YPOBEHb TIFOKO3bI B KPOBU
IIPU BBEJICHHUH T10]] KOXKY, A BHYTPUBEHHO.

B Hacrosiiee BpeMs Takoil MHCYJIMH YEJIOBEKA MOTYy4ar0T MHOXKECTBO
IMa0ETUKOB BO _BCEM MHUpE. OJTOMY MPEAIIECTBOBAIM KIMHUYECKHUE
UCIIBITAHUS, B, XO/A€ KOTOPBIX HU3Y4YaJIUCh HM3MEHEHHsS MeTadoin3Ma MU
UMMYyHoJIorugdeekue 3 PexTol.

Nutepdeponnbt

Nurepdeponsl — 3T0 rpymnmna OEJIKOB, OTKPBHITBIX B XO0JI€ HU3yUYCHUS
BEIECTB, BbIPA0ATHIBAEMBIX KIJIETKAMHU, 3apaX€HHbIMU BHpycamu. OHuU
WHIYIUPYIOT Kak JIOKAJIbHBIE, TaK M CHUCTEMHBIE MPOTUBOBHPYCHBIE
p€akimu B Ipyrux kjierkax. Kpome toro, maTepdepoHsl 00Ia1at0T ABYMS
BAXHBIMU CBOMCTBaMHM: MOJABJISIOT MPOJU(Epalnio KIETOK (SBJISIOTCA
MIPOTUBOOITYXOJIEBBIM CPEJCTBOM) U MOJIYJIUPYIOT UMMYHHYIO CUCTEMY.

HNuTtepdeponbl aeiasT Ha HECKOJbKO TpYyII: 0 (JEHKOLUTapHbIE
unrepdeponsl), [ (uHTepdPepoHbl (PudpodiacToB), y (MMMYyHHBIE
UHTEP(DEPOHBI).

Jlo HemaBHEro BpeMEHU HMHTEP(PEPOHBI OBUIM IOCTYNHBI JIMIIb B
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HEOOJIBIIOM KOJMYeCTBE. YaCTMYHO OYMIIEHHBIE MpEnapaThl MOTydalu
IJIaBHBIM 00pa3oM W3 JIEMKOIIMTOB 4YeJIoBeKa. B Hacrosmee Bpems
CUHTE3UPOBAH T€H JIEMKOUMTApHOro MHTEep(epoHa yeraoBeka aMHou 514
nap HyKJIEOTHJIOB; €ro BKJIOYAIN B MJIA3MUY U KIOHUPOBAIH 3aTeM B E.
coli, TakuM >Ke cHocoOoM Obul TONy4eH TeH (QuOpoOIaCTHOrO
uHTepdepoHa. Y 1ajioch JOCTUYb 3KCIPECCUU T'e€Ha UHTEPPEpPOHa YeTIOBEKa
B KJIETKaX JPOAKKEM.

NutepdhepoHOM MOXKHO JieunuTh TrenaTuT B, HekoTopbie (opMmbl
repreca. Cpe OHKOJOTMYECKUX OOJBHBIX ObUIM MPOBEJCHBI UCIIBITAHMS
Ha MalMEHTaX ¢ METACTa3UpPYIOIIUM PAaKOM MOJIOUYHOM kene3bl, U yd2 us3
43 nmumamerp onyxoiu ymenbmwics Ha 50%. OpHako jAcHcTBuUE
uHTep(depoHa Ha OHKOJIOTMYECKHE OIyXOJW JI0 KOHIIA HE« BBISICHEHO,
MMEIOTCSI HEKOTOpBIE JAaHHBIE O MOOOYHBIX 3P (dekTax Mpu NPAMEHEHHUU
uHTepdepoHa (JIuxopaaka, ooIiee HeJoMoTraHue, moTeps Beca).

I'opmoH pocra

I'opmoH pocTa denoBeka (COMaTOTPOIMH) — 3TO OEJIOK, COCTOSIIUN U3
191 aMMHOKHMCIOTHOrO OCTaTKa, W HMEIONIUITy, MOJIEKYJSIDHYIO Maccy
22000. OH oOpa3yeTcs U CEeKpeTupyeTcsl IEpEaHen noneit runodusza u
HeoOXoauM 11t pocta Kocteil. BrricHeHo o’y 7-10 moxaeit Ha 1 muH.
ATOT TOPMOH 00pa3zyercs B HEJOCTATOYHOM KOJUYECTBE, YTO MPUBOJUT K
3a/iep’)KKe pocTa (KapJIMKOBOCTH). XOTsS 93TO 3a0o0jieBaHHE OOBIYHO
BPOXKJICHHOE, 3a/IepKKa pOCTa ,CTAHOBUTCA 3aMETHOW JMIb B Oosee
MO3/THEM, JIETCKOM BO3pacTe,, TdK KakK TOPMOH HE HYXKEH I
BHYTPUYTPOOHOTO pa3BUTHSL. Crpoenue rOPMOHA  pOCTa
BUJIOCTIEUU(DUYHO, U B KIMHUKE MOXHO NMPUMEHSTh JIMIIb TOPMOH pOCTa
yenoBeka. J[o HegaBHEr0 BPEMEHH €ro NMoJlydasid U3 runodusa Joaen, HO
ATOT CIIOCO0 UMEET CBOU OrpaHUYCHUS.

B Hacrosuiee Bpems MPOM3BOJICTBO T'OPMOHA POCTA HAJaXEHO Ha
ocHoBe TexHoJeruu pekomouHanTtHeix JIHK ¢ ucnons3zoBanuem E. colli.
OuunieHHBIA, \IpenapaT ropMoHa u3 OakTepuid MO OMOJIOTrHYECKOM
AKTUBHOCTH) [10100€H TOPMOHY U3 runodusa.

3 ®epMeHTHI.

@depMEeHTHl COCTABJISIOT OCHOBY MHOTMX TECTOB, HMCIOJIb3YEMBIX B
KIIMHU4YeCKo MeauuuHe. OHM NPUMEHSIOTCS MPU aBTOMAaTU3UPOBAHHOM
aHaau3e M OMOXMMHYECKOM HCCIEJOBAaHUU JKUJIKOCTEM OpraHusma,
KOTOpbI€ BEAyTCd B OHOXMMHUYECKHUX JabOpaToOpusX COBPEMEHHBIX
kiInHUK. [IpuMepom Takux (EpMEHTOB MOTYT OBITh LINIFOKO300KCHJIa3a,
TEKCOKMHA3a, 3CTepasa, aJKOroiabJIETUAPOreHasa.

HoBbIM HampaBieHuEM B OMOTEXHOJIOTHM SIBJISIETCA TaK Ha3blBacMas
WHXECHEpPHAsl SH3UMOJIOTHSI, BO3HUKIIAS HA CTHIKE XMMHH WU OHMOJIOTHH
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BCJICJICTBUE PA3BUTHUSI COBPEMEHHBIX METOJIOB HW3Y4YEHHUSI CTPYKTYpbl U
CUHTE3a 0eJIKOB-(EepMEHTOB U BBISICHCHUS MEXaHU3MOB
(YHKIIMOHUPOBAHUSI W PETYJSIUU AKTUBHOCTU 3TUX coeAuHeHui. Ee
3a/1a4M 3aKJIIOYAlOTCS B PAa3BUTHM MPOTPECCHUBHBIX METOJOB BBIICIICHUS
(epMEHTOB, MX CTAOMIM3ALMM U KWMMOOWJIM3ALMH; KOHCTPYHPOBAHUU
KaTaJIM3aTOPOB C HY>KHBIMH CBOMCTBAMH U Pa3pabOTKE HAYYHBIX OCHOB UX
MIPUMEHEHUS.

BaxxHpIM 3Taniom pa3BUTHs WHKXEHEPHOW HSH3UMMOJIOTMU CTajla pas-
paboTKka CIOCOOOB MOJYYEHUS] W MCIOJIb30BaHUS WMMOOUIN30BAHHBIX
(depmeHToB. IMMOOMIN30BaHHBIMU (pEPMEHTAMU HA3BIBAIOTCS (PEPMEHTBI,
MCKYCCTBEHHO CBSI3aHHBIE C HEPACTBOPUMBIM HOCUTEJIEM, HO COXpPaHsi-
IOIIME CBOM KaTaIUTUYECKUE CBOKCTBA.

NMmoOunmm3oBaHHbie (hepMEHTHI UMEIOT HEKOTOPHIE MPENMYII[ECTBA B
CpaBHEHHUH CO CBOOOAHBIMH Mojekyinamu. [Ipexne Bceroy.rakue ¢ep-
MEHTBI, NPEACTaBISIsi COOOM TE€TEpOreHHbIE KaTalau3arQpbl, JIETKO OT-
JEJSII0TCS OT PEAKIIMOHHOW Cpe/ibl, MOT'YT MCIOJIb30BaThes MHOTOKPATHO U
o0ecrneunBaroT HEMPEPHIBHOCTh KaTaauTUYecKorospoiecca. Kpome Toro,
MMMOOHWIN3aIK BEAET K M3MEHEHUIO CBOMCTB.PepMeHTa: CyOCTpaTHOM
CHEeUU(PUYHOCTH,  YCTOMYMBOCTH,  3aBUCUMOCTH  aKTUBHOCTH  OT
apaMeTpoB CPEJIbI.

NMMoOUIM30BaHHbIE (PEPMEHTHI JIQAI'OBEUHBI U B THICAYU U JIECITKU
THICSY pa3 CTaOWIbHEE CBOOOJHBIX H3MMOB. Tak, MPOUCXOASAIIAS TPH
TeMIeparype 65°C TEPMOUHAKTUBAIIHS JAKTaTACTUAPOreHAa3bl,
UMMOOMIN30BaHHON B 60 %M ‘WOJIMaKpUIAMUIHOM Tejie, 3aMejjieHa B
3600 pa3 mo cpaBHEHUIO’ ¢, HATUBHBIM (hepMeHTOM. Bce mepeuncienHoe
o0ecrneunBaeT  BBICOKYK), =~ JKOHOMUYHOCTb,  3(PPEKTUBHOCTH U
KOHKYPEHTOCIIOCOOHOCTh TEXHOJIOTH, UCIIOJIb3YIOLIUX
UMMOOMIIN30BaHHBIC )EPMEHTHI.

NMmoOumu3anysi MHOTUX (PEPMEHTOB OCYILIECTBIISIETCS HA HOCUTEIISAX
OpPTaHWYECKON \ W  HeopraHudeckor  npupoapl.  CylIeCTBYIOIIMUE
OpraHMYECKHE TIOJIMMEPHBIE HOCUTENM MOYKHO pa3/IesiTh Ha JBa Kiacca:
MPUPOIHBICI U CUHTETUYECKHUE TTOJIMMEPHBbIE HocuTeru. Cpeau MPUpPOIHBIX
MOJIMMEPOB  BBIIEISIOT  OCIKOBBIC, TIOJIMCAXapUAHBIE W  JUIUIHBIC
HOCUTENH, & CPEIU CUHTETHYECKUX — MOJTUMETUIICHOBBIE, TTOJIMAMUIHBIC U
noIn>(UpHBIE.

K mnpeumyiectBam HOpUPOAHBIX HOCUTENEW CIIEyeT OTHECTH HX
JOCTYITHOCTh, MOJU(PYHKIUOHATBHOCTh W TUIPOPUIBHOCTb, a K HENO-
CTaTKaM — OMOAETrpagupyeMOCTh U JIOCTaTOYHO BBICOKYIO CTOMMOCTbh. U3
MOJINCAaXapuJ0B i1 WMMOOMJIM3AalMK HauOOJee 4YacTO HMCHOIb3YIOT
LEJUTI0JI03Y, IEKCTPAH, arapo3y U UX IPOU3BOJHBIE.
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CHuHTEeTHYEeCKHE TOJMMEPHBIE HOCUTENW O0JagaloT MEXaHU4YEeCKON
MPOYHOCTHIO, a TMpu O00pa30oBaHUM OOECMEUMBAIOT BO3MOKHOCTb
BapbUPOBAHUSA B IIUPOKUX MPEAEIIaX BEIUYUHBI 0P, BBEICHUS Pa3IMYHbIX
(yHKIMOHANBHBIX Tpynil. HekoTopble CHHTETHYECKUE MOJUMEPHI MOTYT
OBITh MPOMU3BEACHBI B PAa3IMUHbIX (pU3HUecKux (opmax (TpyObl, BOJIOKHA,
rpanyibl). Bce 3Tu cBOMCTBa MOJE3HBI ISl Pa3HBIX CIIOCOOOB MMMOOU-
au3anuu pepMeHTOB.

B kauectBe HOcHUTENEl HEOPraHWMYECKONW MPHUPOJbI HAaWOOJIEe YacTo
MPUMEHSIOT MaTepualibl W3 CTEKJA, TJIUHbI, KepaMmMukd. OCHOBHOE
MIPEUMYILIECTBO HEOPTraHUYECKUX HOCHUTENEN — JIETKOCTh pEreHepariy.
[logoOHO CHHTETHMYECKMM MOJMMEpaM, HEOPraHUYECKUM HOCHTENISIM
MOXHO MpUJaTh J00yI0 (GopMy M MOIydaTh MX C JHO0OHM (CTEHEHBIO
MTOPUCTOCTH.

Takum 00pa3oMm, K HACTOSALIEMY BPEMEHHU CO3/IaHbl pa3HOOOpa3HbIE
HOCUTENIM JUIsi uMMoOuIu3aiuu ¢epMeHToB. OpHake Uil  Kaxiaoro
WHJIMBUIYaIbHOTO (EPMEHTA, HCIOJIb3YEMOIO B ‘KOHKPETHOM TE€X-
HOJIOTUYECKOM TPOLECCe, HEOOXOAuMO NOAOHUPaTh\, ONTUMAJIbHbIC Ba-
PUAHTBI KaK HOCHUTEJISA, TaK U YCIOBUHM U CLIOCOOOB MUMMOOMIIN3ALINH.

CymecTByIOT /1Ba pa3JIMUHBIX METOJa MMMOOMIN3AUU (PEPMEHTOB:
0e3 BO3HMKHOBEHHS KOBAJICHTHBIX CBsI3eN MeExay (QepMeHTOM U
HocutesieM ((Gu3nyeckue METOo/Ibl UMMOOUIM3AIMu) U ¢ 00pa3oBaHHEM
KOBAJICHTHOM CBSI3M MEXJy HUMHU (XMMHUYECKUE METObI UMMOOUIU3AIUN ).
Kaxxnplil U3 3TUX METOIOB OCYIIECTBIISIETCS PA3HBIMU CITIOCOOAMH.

Coueranue yHHMKaJbHBIX KATAIUTUYECKUX CBOWCTB SH3UMOB C IIpe-
MMYIIECTBAMH HMMMOOWJIM30BaHHBIX (PEPMEHTOB KaK I'e€TEepPOreHHbIX
KaTaJIM3aTOPOB IO3BOJIMIIO, €03/1aTh HOBBIE IPOMBIIUICHHBIE TEXHOJIO-
rudeckue mnporecchl. ClIeyeT OTMETUTh, YTO B OCHOBHOM OHHM OTHOCSATCS
K MPOU3BOJICTBY IHUIUEBHIX MPOAYKTOB M JIEKAPCTBEHHBIX Ipemnaparo. B
HacToslee BPEMS B MHUPE C MCIOJIb30BAHUEM MMMOOMIM30BAaHHBIX (ep-
MEHTOB M _KJETOK pa3paboTaHbl TEXHOJOTMU KPYIMHOMACIITAOHOTO
MIPOMU3BOJICTBA\ INIFOKO30(DPYKTO3HBIX CHPOIOB, O€371aKTO3HOIO0 MOJIOKA,
CaxapoB ‘U3 'MOJIOYHOU CHIBOPOTKH.

WnvmoOunmm3oBaHHbIe (PEPMEHTBI WMEIOT OTPOMHOE 3HAYCHHE IS
MEIUUMHBL. B  4yacTHOCcTH, OOJBIION PBIHOK COBITA 3aHUMAIOT
TpomMOoUTHYECKUE (EPMEHTHI, TMpEIHa3HAUYCHHBbIE I OOphObI C
CEPACUHO-COCYAUCTHIMU 3a007€BaHUsIMHU. Tak, B KIIMHUYECKYIO MPAKTUKY
BHEJIPEH IIpenapar «CTPENTOAEeKas3a», COJAEpKallluid CTPENTOKHHA3Y,
MPEAOTBPALIAIONIYI0O O00pa3oBaHUE TPOMOOB B KPOBEHOCHOM CHCTEME.
@epMeHThI, pa3pylIaAONIMe HEKOTOPbIE HE3aMEHHUMbIE AMHUHOKHCIIOTHI
(Hampumep,  acmaparuHasa),  UCHOJNB3YIOT Il OOppObI  CO
3JI0KAYECTBEHHBIM pOCTOM onyxoneil. IIporeonutuueckue QepmMeHTHI
(TpUIICUH, XUMOTPHUIICUH, CYOTWIM3MH), HWMMOOWIM30BAaHHbIE Ha
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BOJIOKHUCTBIX ~Marepuaiax (LeJUII0JI03a, MOJMAMHUAHBIE BOJIOKHA),
MPUMEHSIOT Tl 2()GEKTUBHOrO J€UEHUs paH, 53B, 0’KOIroB, aOCIECCOB, a
UX OEJIKOBbIE UHTUOUTOPHI - JIJIsl JICUEHUS SM(PU3EMBI U TAHKPEATUTOB.

Takum 00pa3oM, UCIIOJIB30BAHNE UMMOOMIIM30BAHHBIX ()EPMEHTOB BO
MHOTHX HU3HEHHO Ba)XHBIX OTPACISAX HAPOIHOTO XO3SMCTBA CTAHOBUTCS
Bce Oosiee MaccoBbIM. BrirogHoe coderanue uU30HUPATEIBLHOCTH H
3(GEKTUBHOCTH € JOJITOBEUYHOCThIO M CTAOMJIBHOCTHIO HMMMOOHUIIU30-
BaHHBIX (DEPMEHTOB B KOPHE MEHAET XUMHUYECKOE IPOU3BOACTBO, CLIOCOOBI
JNOOBIBAHMS CHIPBS, CIIOCOOCTBYET CO3/IAHUIO0 HOBBIX OMOTEXHOJOTHYECKUX.
MPOLIECCOB W  METOJIOB TEpallid, COBEPIICHCTBYET MEAUIMHCKYIO
JUArHOCTUKY U OPTAaHUYECKUN CUHTE3.

B 3akiroueHue cieayeT OTMETUTh, YTO MOCIEIHUE JIOCTUKEHUS
OMOTEXHOJIOTUU OKAa3bIBAIOT U OYyAYyT OKa3bIBaTh PEBOIIOLMOHUSUPYIOIIEE
BO3JICICTBUE HA JMArHOCTUKY, J€YEHUE M MOHMMAaHUE OCHOB.IIATOJOTUH
MHOTHX TSDKEJIBIX 3a00JI€BaHUM.

4 UMMYHOJIOTMYECKUUA aHAJIN3.

PazpaboTka MeToa paaMOMMMYyHOJIOTHYECKOTO aHanuza (PUA)
OKazayno riayOouaiilliee BIMSHUE Ha MHOPHe! 00JIaCTU KIMHUYECKOU
MEIMLUMHBL M HayKy BooOme. OH TQ3BOJKIET ONpENeIUTh OYEHb
HEOOJIbIIINE KOJIMYECTBA BEHIECTBA JIYTEM BBITECHEHUS MEYEHHOTO
pPAaIMOAKTUBHBIM  H30TOIIOM  AQHTUIEHAa  0Opu  JOOABJIEHUM  BCE
BO3pPACTAOIIETO  KOJIMYECTBA _ HEMEUYEHOTO  MCHBITYEMOIO WM
CTaHJAPTHOTO AHTUTEHA.

OcobeHHO ~ ApKO  JOCTOMHCTBA  METOAA  NPOSIBUIUCH B
SHJOKPUHOJIOTMH, TAK KAK KOHLIEHTpAlKs TOPMOHOB OOBIYHO HEBEIIMKA, a
ornpeJieNIEHNEe UX MPHU IOMOUIN OMOJIOTMYECKUX METOJIOB aHaIN3a — J0Jras,
a MHOrJa HEeOCyleCTBMMAasi Npoueaypa. AHAIM3UPyEMbIE BEIIECTBA
ObIBAIOT HECTAOWJIBHBI AK€ BHE YCIOBHMI aHalM3a, a MpU aHaIU3€ HuX
HEpPEAKO NPUXOIUTCS KOHUEHTPUPOBATh, KPOME TOrO, OHU COJEpKaT
MPUMECH, . KOTOPbIE MOTyT o00JialaTh OMOJIOTUYECKON aKTUBHOCTHIO,
CXOJIHOM €+ TaKOBOM y HM3y4aeMOro ropMoHa. Tak, WHCYIMHOMNOJIOOHBIE
(akTOphl, POCTa, COMATOMEIUHBI, MOKHO OMNpPEAENSITh OMOJIOTMYECKUMU
METONAMHU, HO OHUM HE aKTHUBUPYIOTCS aAHTUCBIBOPOTKAMHM HPOTHUB
MHCYJIMHA.

J{uarHocTuka 3JI0Ka4eCTBEHHBIX HOBOOOpa3oBaHuil. lI3BecTHBI
HECKOJIBKO CITEHU(PUUYECKUX OIyXOJEBBIX MAPKEPOB, KOTOPHIE C YCIEXOM
UCIIOJNB3YIOTCSI B JUArHOCTUKE, TMPOTHO3MPOBAHMM U  BBISBICHHUH
pacrpocTpaHeHusi omnyxoJyieil. HekoTopble M3 HUX OOHApyKMBAIOTCS B
KpOBH, a Jpyrue HaxXoAsAT B mpenaparax omyxosed. Tak, a-heronporens
ABJISIETCS. TJIABHBIM OEJIKOM CBIBOPOTKM IUIOJA, €ro COJEpKaHHe
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YMEHBIIAETCS B TEYEHHUE MEPBOT0 rojia xKu3HU. Orpenenss coaepKaHue o-
(eronporerHa B maa3me npu nomoiiu metona PUA, ynanocs ycTaHOBUTS,
YTO OHO TOBBIIIAECTCA Y MHOTMX OOJIBHBIX C TemaroMoM (pak NMEYeHU) U
IIPU paKe CEMEHHUKOB (TepaToMme).

bblmu BBIZIENIEHBI aHTUTENA K KJIETKaM 3JIOKAY€CTBEHHOW METaHOMBbI
yesnoBeKa (pak KOXH), KOTOpPbIE HE JaBajld MEPEKPECTHOM peakiuu C
HOPMAaJIbHBIMH KJI€TKaMH KOXKHU.

BBenenue  pagMoOakTUBHBIX M (UIYOPECUEHTHBIX  METOK B
onyxojecnenupuyHble aHTUTeNna OOJEryaeT BBIABICHUE METAacTa3oB U
OLICHKY IIEPBUYHBIX PEAKLIUMN OIIYXOJIEU B XOAE JICYCHUS.

Pa3BuTHi0 HOBBIX CHOCOOOB JIEYEHUSI MOXKET CIIOCOOECTBOBATH
HaIlpaBJIEHHOE BBEJICHHE JICKAPCTBEHHBIX MPEMAPATOB, TPUCOCAUHOHHBIX K
aHTUTEJIaM IIPOTUB JIAHHBIX OITYXOJICH.

KiroueBbie CJI0BA M IOHATHS

AHTHOMOTUKH uHTepdepo

TOPMOHBI GepMeHTHL

TOPMOH pPoOCTa CTPenTOKNHAa3a

HHCYJUH HMMYHOJOTH4YEeCKHUIl AaHAJIHN3

JIEKIIUA 8. UCITIOJIb30OBAHUE BUOTEXHOJIOT'HMYECKHUX
INPOLECCOB B ITPOU3BOJCTBE DOHEPT'UA

I"MIpumenenne MeTo10B OMOTEXHOJIOTUY B POU3BOJICTBE SHEPTUU.
2 [Ipon3BOACTBO 3TaHONA.
3 IlomyyeHnne meTaHa.

1 IIpuveHeHue MeTOAO0B OMOTEXHOJIOTMM B IPOU3BOACTBE
JHEPIUM.
HewuccskaeMbIM MCTOUHUKOM SHEPTUM SABJISECTCS CcoJHIE. Kax b roj
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Ha TOBEPXHOCTh 3emin moctymaer 3+10°* Jk sHeprum, B TO BpeMs Kak
3anackl He()TH, MPUPOAHOIO Ta3a, YIiid, ypaHa Mo OLEHKaM YKBUBAJICHTHBI
2,5+10%* Ix. T.e. MeHee 4eM 3a Heaemo 3emirs monydaeT oT COHIA TAKoe
K€ KOJMYECTBO DHEPrUH, KAKOE COJIEPKUTCS BO BCEX HEBO300OHOBIISIEMBIX
ee 3amacax.

Eciu Ob1 Tonpko 0,1% moBepxHOCTH 3eMJIM 3aHMMalIM HAKOMHUTEIIH,
HCTOJIb3YIOIIUE COJIHEUHYIO DHHEPrui0 € KOA(PEUIIMEHTOM MOJE3HOTO
nevictBusa okojio 10%, To ObUIM OBl YAOBJIETBOPEHBI BCE TEKYIIUE
MOTPEeGHOCTH B SHepruu B Mupe 3a rog (3+10°° Ix).

OnHaKo y COJIHEYHOM SHEPrUU €CTh JIBa HEJAOCTATKa: OHA IOCTYTIAeT
HepaBHOMepHO U auddy3Ho. I[losTomMmy HeoOX0oauMMO, BO-HEPBHIX,
pa3paboTaTh Kakue-TO CHUCTEMbl HAKOIUICHMsS, TaK YTOOBI SHEPrus - ObLia
JOCTYITHA TI0 TOTPEOHOCTH, @ BO-BTOPBIX, CO3AaTh HAKOMUTENHOOIbIION
momaau. O6a 3Tux (pakTopa HAKIAABIBAIOT OINpPEEICHHBIEC ‘OPPAHNYCHHUS
Ha UCII0JIb30BAHUE CHCTEM Ha OCHOBE COJIHEYHOW SHEPTHM,

O6e »TH mpoOiieMbl peraeT IMPOM3BOJCTBO OMOMACCHl ITyTEM
doTocunTesa:

Bo-niepBhIx, B poiM HaKOMHUTENEH MOTYT, BRICEYyTIaTh pacTEHUs, U BO-
BTOPBIX, TIOJTy4aeMbIi POAYKT CTAOMIICH U MOXKET XPaHUTHCA.

Bnpouem, mnpu mnoaydyeHWHM U HWCHOAB30BAaHUM OMOMACCHI  JJIA
BBIPAOOTKM JHEPTrUM BO3HUKAIOT CBOM HPOOJEMBI, KOTOpHBIE, OJHAKO,
YPAaBHOBELIMBAIOTCSA MPEUMYLIECTBAMU: €€ MOKHO I0Jy4aTb BO BCEM
MHpE, OHA BO30OHOBIISIETCS B GOITIACHM C OKpyXxarouei cpeaoi. Kpome
ATOr0, COJIHEYHAs SHEPIHs 3amacaeTcs B Omomacce B popMe OpraHmueCcKuX
BELIECTB, MO3TOMY €€ MOMXHO“XPaHWUTh M IEpEeMEeIlaTh BO BPEMEHHU U
MIPOCTPAHCTBE.

K nemocratkam..otHOCUTCAS Manas 3h(PEKTUBHOCTh (OOBIUHO MEHEE
1% wu penxko Ooge€ 2%) HCIOIB30BAHUS COJHEYHOM SHEPIUM MpU
dboTocuHTese; » \Ipu  00pa3oBaHUU  MPOJYKIMH  PACTEHUEBOJICTBA
g dy3HbI, a8\, 9aCTO U CE30HHBIA XapaKTep MPOAYKIIMH M BBICOKOE
BecoBOE _CoJiepkanue Biard. llo 3TuM mnpuurHaM I TOJy4YEHHUS
BBICOKOKAYECTBEHHOI0,  0Oraroro JSHEpruel  Colpbsi  HEOOXOAUMO
OCYUIECTBUTH €ro cOOp, MEPEBO3KY, YAAJICHUE BOJIbI, KOHIIEHTPHUPOBAHKE
Uil K€ XMMHYECKYI0 WM OHOJIOTMYECKYI0 NepepabOTKy M YIAKOBKY.
ECnon >xe 3amadeil siBisieTcsl MpeBpallleHUe OWOMAcChl B II€HHBIC BU/IbI
TOIUIMBA, TO JyMaTh NPUXOAUTCA HE TOJBKO 00 YyAaJeHUW BOJBI U
YBEJIMUCHUHU YJIETHHOTO COACPKAHUS SHEPTUU, HO U O TOM, KaK IMOJIY4YHUTh
MIPOAYKT, COBMECTUMBIN C TEXHOJIOTHEN, 1T KOTOPOM OH IIPEAHA3HAYEH.

Panee OCHOBHBIM TyT€M HCIOJIb30BAHMSI PACTUTEIBHOTO CHIPhS B
KauecTBE TOIUIMBA BO BCEM MHpE OBLIO MPAMOE CKUTAHHUE TIIaBHBIM
o0pa3oM JpeBECHHbl M B MEHBIIMX MacIITadaXx — OCTATKOB YpoXKas U
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HaBo3a. B Hacrosiee Bpemsl Ha pa3HBIX CTAAUAX Pa3paOOTKU HAXOIUTCS
pSIl CHCTEM TEPMHUYECKOM MOAM(PUKANMUA TaKoro chipbi. Cpemu HUX —
YCTAaHOBKHM Ha OCHOBE MHUPOJIN3a, Ta3U(PUKAIIMN U THIPOTCHU3AIUH.

Jljis 9TO¥ 1€ MPUMEHSIIOT TJIaBHBIM 00pa3oM caxapHbI TPOCTHUK,
KYKYpY3Yy, JpPEBECUHY, HABO3, OBITOBOI MYyCOp, a TAK)KE OTXOJIbI CEIbCKOTO
X03SIIICTBA ¥ POMBIIIUICHHOCTH.

OCHOBHBIM TTOCTABIIMKOM OMOMACCHI, HAYIIEH Ha TOIUIMBO, CIY>KUT
CEJIbCKOE U JieCHOe X03AicTBO. OIleHMBasi HBIHENIHHE BO3MOXHOCTH,
CJIeTyeT MCXOAWTh U3 HAJIMYHBIX 3€MENbHBIX IJIOMAACH, YpOKalHOCTH
COBPEMEHHBIX KYJIbTYp, MPOAYIHUPYIOIIUX caxap W Kpaxmall, U YHUcha
paObOTHUKOB, 3aHATHIX B CETLCKOM XO3SIICTBE.

ExxeroHpiii mpupocT OMOMAacchl BO BCEM MHUPE COCTABJISET. OKOJIO
2¢10"" 1. U3 Hux nmpubmmsurensro 1,2¢10'' T cocrapmster speecuna (B
nepecuere Ha cyxoe BeilectBo). [IpumepHo 60% BbpyOaeMOid.peBECUHBI
MCIIOJIb3YeTCS KaK TOILIUBO.

JlpeBecuHa, ucnoib3yeMas B KaueCTBE OMOTOIMIMBa; 00JagaeT PSIOM
JOCTOMHCTB: BBIXOJ MIPOJAYKIIUN B TIepecueTe Ha FeKTap OYeHb BHICOK; U3
JPEBECUHBI MOJy4al0T 3HAYUTEJIBHO OOJIbIIE GMOMACCHI, YEM U3 JIFOOOTO
JAPYroro HMCTOYHMKA; pa3BEJACHHUE JIECOB <IpedyeT Topa3fgo MEHBIINX
BJIOKEHUH, YeM BbIpalllMBaHUE IPyrux KyieTyp. K uucny HemocTaTkoB
HY>KHO OTHECTH JUIUTEILHOCTh POCTa MQ\3PEIOCTH, a TaKKe TOT (PakT, 4yTo
TJIABHBIA KOMIIOHEHT JPEBECHHBI, JIMTHOIICIIII0I03a, OUYEHb CIIOXKHA JUIs
nepepadboTku. B Onmxaiiimem OyaysieM HanOosee yA0OHBIM U TOCTYITHBIM
UCTOYHUKOM  CBIpbSL ~ OymyT, OTXOAbl  JAepeBooOpabdaThIBarOIICi
MIPOMBIIIJIEHHOCTH, HO BIIOCJICACTBUU BCE BO3pacTaroliee 3HaueHue Oyaer
MPUOOPETATh «BHIPAITUBAHNEY» TOTUIMBA.

[TockonbKy OCHOBHBIC 3aTpaThl CBSI3aHBI C OYHUCTKOM 3eMJIM U
MOCAJIKOW, OCHOBHOE BHUMAaHHE YACNACTCA CEroJHsl BBIPAIIMBAHUIO
TBEPI0APEBECHOI'0 OBICTPOPACTYILETO MOPOCIEBOTO Jieca.

bonpmioir™, OmoMaccoil  OTIMYAIOTCd MPECHOBOJAHBIE W MOPCKHE
BOJIOPOCTH, | HO UPE3BBIYAMHO OOJBIIIOE COJEp)KaHWE BOJBI B ITHX
pacTeHMSIX~ 'M  CJIOXKHOCTh CYIIKH HA  COJHIE MPEMSTCTBYIOT
UCIOJIb30BAHUIO UX KaK TOILJIMBA ITyTEM MPSIMOTO COKUTAHUSI.

Haribonee noaxoasiieit TexHonorue nepepaboTKu BOJHBIX paCTEHUN
1,CHIPBIX OTXOJOB 3€MJICJICTINS B TOIUIMBO, KOPMa U YIOOPEHUS SIBISICTCS
awaspoOHas ¢hepMeHTaIs. DTH PACTEHUS MPOCTO MPOLBETAIOT B CTOYHBIX
Bojax. OHU YCIIEITHO OYHUIIAIOT BOJY M XOPOIIO MPH 3TOM pacTyT. Takum
o0pa3oM, OHM MOTYT HUIpaTh JABOWHYIO POJIb: YJIy4llaTh COCTOSHHE
OKpPYXaIOoIIell Cpeibl U CIY>KUTh BaAKHBIM HCTOYHHUKOM J3HEpruu. B psime
CTpaH W3 BOJHBIX pacTeHUH ToiydaroT Omoras. VX cramu MCmoiab30BaTh
JUIS 9TOM IIeJId, TOCKOJIbKY PAaCTeHHs] MCKJIIOYUTENILHO OBICTPO PACTYT,
NpUYeM Ha TOBEPXHOCTH BOABI, W UX JIETKO coOuparb. MOXKHO
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UCIIOJBb30BAaTh M  BOJOPOCIH, pacTyliie B TMpyAaXx, B KOTOPBIX
nepepadaTbIBAIOTCA ~ CTOYHBIE  BOJBI,  COJEpXKAIIUE  OPraHUYECKHE
BelecTBa. Takas TeXHOJIOrus OCOOCHHO MPUTOJHA ISl CTpaH, rJ€ MHOIO
COJIHIIA, U K TOMY € HEpPEIKO BO3HHUKAIOT NPOOJEMbI MepepaboTKH
KUJKUX OTXOIOB.

MHorue XK€ U MOIYTBEPHAbIE OTXOAbl — HJieajbHasg cpefa s
pocta (POTOCHMHTE3UPYIONIUX Bojopociie u Oaktepuid. Ilpum xopormx
YCIOBHSIX OHHU OBICTPO HApallMBAalOT OMOMAacCy U OCYUIECTBISIOT
adekTuBHOE TIpeBpailieHue cojHeuHou sHepruu  (3,5%); BBIXOJ
npoaykuuu coctaisger 50-80 T ¢ rekrapa B roj. CoOpaHHbIE BOAOPOCTH
MOXHO MPSIMO CKapMJIMBAaTh >KMBOTHBIM, IOJy4YaTh W3 HUX METaH ‘WU
CKUTaTh ISl TIOJy4EeHHUsS SJIEKTposHepruu. [Ipm 3TOM OIHOBPEMEHHO
MIPOUCXOIUT NEpepadOTKa OTXOJ0B U OUMUCTKA BOAbL 10 cymreCTByrOmMM
OLICHKaM 3aTpaTbl Ha TakWe CHUCTeMbl B ycloBusIx “Kanudopuun
cocTaBysitoT okosio 50% OT 3arpar Ha OOBIYHBIE CUCTEMBL IepepaboTKU
CTOYHBIX BOJI. [ 1aBHas X03s1icTBEHHAsI MpoOJieMa 3/1eCh— 3aTpaThl Ha COOP
npoaykiuu. Ee MOXHO pemuTh, UCHOJIb3ys HHBIE “BUAbI BOJIOPOCIE,
KOTOpBIE JIErye COOMpaTh, U HOBBIE TEXHUUYECKUE AIPUEMBI COOpa.

2 IIpou3BOACTBO ITAHOJIA.

Yro kacaercs S3TWIOBOrO CHOUPTA “KaK TOIUIMBA, TO TIOYTH BCE
CYILLECTBYIOIIME CIOCOOBI €ro MPOU3BOICTBA OCHOBAHbBI Ha MepepadoTKe
COKa CaxapHOIro TPOCTHUKA, CaXapHOM CBEKJIbI, KYKYpy3HOTI'O Kpaxmasia.
IIpoecc COCTOMT M3 MHOXKECTBA CTaAWM: BBIPAIIUBAHUE PACTECHUU, HX
yOOpKka, mepeBO3Ka Ha 3aBOJbl, IPUTOTOBJIEHUE CycCila, COpaKMBaHUE,
MEepEeroHka, OOE3BOKUBAHUCy, JIEHATypalusi, MPUTOTOBIECHUE CMECEed W
peamuzauusi TpoayKudu. “\Kpome TOro, mpuxoAuTcsi pemarb BOOpoc 00
yAAJICHUH U TIEpepabOTKe OTXOI0B.

[Ipy moay4y€HUM *ITUIIOBOrO CIUPTA W3 CaxapcolepKalluxX KyJIbTyp
OT)KHM COJEPKAIEr0 caxap COKa BEAETCS CTaHAApPTHBIMU CIIOCOOAMH.
[IpocThie . caxapa U3 CaxapHOTO TPOCTHHKA MOXHO TOJYyYHUTh
MEXaHUYECKUM OTKMMOM COKa, a B CJIy4a€ CaxapHOW CBEKJIbl —
T PY3ROHHBIM METOJIOM.

KpaxmanbHoe ChIpp€ HYXHO MEXAaHWYECKH HW3MEIBYUTH 10
KOHCHUCTEHIIMM KUJKOIO0 TEeCTa, a 3aTeéM HarpeBarb 10 pa3pyLICHUs
KpaxMallbHbIX 3€peH. Jlajiee MOXHO NPUMEHUTH PA3JIUYHbIE BaPUAHTHI
TUAPOIN3a, OCHOBAHHOTO HA HCIIOJB30BAHUM PA3HBIX COYETAHUN KHUCIOT
WM TpuMeHeHuU (epMeHTOB. BecoBoil BBIXOJ NPOIYKTa 3aBUCUT OT
MPUPOJIBI UCTIOIB3YEMOIO ChIPBS: U3 1 KI' caxapo3bl MOXHO IMOJYYUTh 10
0,65 11 cniupra, a u3 1 xr kpaxmana - 0,68 11 cupra.

B  Hacrosimee BpeMs TJIaBHBIE  CIIO)KHOCTH, CBSA3aHHBIE C
MPOU3BOJICTBOM CIIMPTA KaK TOPIOYET0, CBA3AHBI C TE€M, UYTO CHIPbE IS
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ATOrO Mpouecca SBIAETCS OAHOBPEMEHHO U CBHIPbEM ISl MPOM3BOJICTBA
MULIEBBIX MPOJYKTOB M KOPMOB. M3-3a 3TOH KOHKYpPEHLIMM CTOMMOCTb
ChIpbsl BeECbMa BbICOKA. B 3aBucumoctu ot tumna cbipba 60-85% koHEUHON
MPOJAKHOM 1IEHBI MOJIy4a€MOI'0 CETOJHSI CHUPTa COCTABIISIET CTOMMOCTD
CBIPbS.

[Ipon3BOJCTBO 3THIIOBOIO CHUPTA MPHU MOMOIIU JPOKKEH OCHOBAHO
Ha JaBHO YCTOSIBLIEHCA TE€XHOJIOTMH. [l MOTy4YeHHs TOIUIMBHOTO CIMPTa
HEO0OXOUMO OCYIIECTBUTH PSIJI MPOIECCOB: MOATOTOBUTH ChIPhE, IPOBECTH
OpoXeHue, OTrOHKY M OUYMCTKY, OO€3BOXKHMBaHUE, JICHATypaluio W
OpraHu30BaTh XpaHEHHUE.

O0beM TPOU3BOJCTBA KPYIHBIX CIHUPTOBBIX 3aBOJIOB MOXET+ GBITH
OYEHb OOJBIIMM: OHHM €KETOJAHO IMOTPEOJISAIOT THICAYM TOHH( ChIPbI U
BBIITYCKAIOT MUJUIMOHBI JIMTPOB MpoayKuuu. HamOonbumii \BKiiax B
AHEprodaIaHc CTpaHbl IPOU3BOACTBO 3THJIOBOIO CIUPTA Nact.B bpasunmu.
B 1982 r. tam 6buto momydeHo 5¢10° mutpoB crmpracCxema mporecca
MIPOMU3BOJICTBA ATAHOJIA MPEJICTABIICHA HA PUCYHKE 6,

TexHuueckuii CUPT NPUMEHSIIOT IJIaBHBIM 00pa3oM Kak roprouee s
JBUTATEJE BHYTPEHHEro cropanus. Yaie K BCEFrO €ro HCIOIb3YIOT B
CMECAX, HO MPU HAJTMYUH HOJIXOASIINX MAIUUHU,B YUCTOM BUJIE.

XOTSl 3TWIOBBI CIUPT MOXHO HCHOJB30BATH ISl MPUTOTOBJICHUS
UM, 000rpeBa, OCBEUIECHUS WJIM MPOM3BOJCTBA Mapa M JIEKTPUYECTBA,
0c000i1 BBITO/IBI MTOTYYUTH 37€Ch HE| yaaeTcs. Jlemo B ToM, 4TO B Ipoliecce
MpeBpalieHus: OMoMacchl B A3TAaHOMN, IPOUCXOJUT 3HAYUTEIbHAS TOTEPS
SHEPTUM. DHEPrusi NoTpedsieTCsh Ha BCEX CTAIUSIX MepepadOTKUA CIUpTAa.
bonbuie Bcero TpaTtuTcs e Ha KOHUEHTPUPOBAHUE U 00€3BOKMBAHUE TIPU
MEePEroOHKE. DHEPTUIO ITY ‘MOKHO MOJYUYUTh U3 OTXOJO0B ChIPbsI (COJIOMBI U
T.J.), CAKUTask JPEBECUHY HJIM HCKONAEMOE TOILIMBO: Ia3, HEQYTh UK yTOJib.
B nenoMm sHepro3aTpatbl Ha MepepadOTKy CIUpTa OMM3KU K KOJUYECTBY
sHepruu, noaydaemort B ¢dopme cnupta. Ilo a3TOM mpuuMHE
AHEProoOecri€UeHe BCEro Ipolecca JOKHO HUATH JIMOO 3a CYer
nepepadboTKH OTXOJO0B, JUOO 3a CYET MCIOJIB30BAHMS CaMOI0 JICIIEBOrO
TOIUIUBA.

OcHOBHYI0O Maccy BbIpa0aThIBAEMOIO0 HAa KPYMHBIX MPEINPUATHAX
CHUpTa MOJY4YalrOT CEroAHs HpH MOMOIIM Jpoxkend. CylecTByeT Tpu
OCHOBHBIX  crocoba  cOpakuMBaHHMS  CaxapCoOAEPIKALIEro  ChIPBAL:
MEPUOANYECKUH, MEPUOJUUECKUN C MOBTOPHBIM HCIIOJIb30BAHUEM KJIETOK
Y HEIIPEPBIBHBIM.
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Chipbe: menacca, COK
CaxXapHOIo TPOCTHHKA,
KpaxmaJl, 1eJ1J110J1032

IMoaroroBka: ruapoJmn3,
OCBeTJICHHE,
(punbTpanus

depMeHTanus _)< CO,, IpoxKHA )

Ileperonka
] )C%% - Hblii 3TaHOJI )
O0e3BOKBaHUE
| )(AﬁCOJIIOTHI)Iﬁ cnin)
JleHarypauusi
|
Ky0oBbIe ocTaTku, Yao0penusi, Kopma,
KOHLIEHTPHUPOBaHUE TOILIMBO, METaH

Puc. 6. Cxéma 1ipou3BOACTBA 3TaHOJIA

[To 3aBepiieHNU cOpaKUBAHUS KOHUEHTpAIMsl CIIMPTa COCTaBIAET 6-
12%. Ona 3aBHCHUT OT WITaMMa APOXOKEW M HAYAIIbHOW KOHUEHTPALHH
caxapa. BaxHO nOCTMYB HAaMBBICIIEW KOHUEHTPALMU CIOUPTA, TaK KaK OT
ATOTO 3aBUCHUT PAEXOJ] [1apa Ha MEPETOHKY.

JIOTIOTHUTPEIbHBIN MTap HYKEH IS MOJy4YeHHs] O€3BOJHOTO CIIUPTA U3
CMECH BOJIA & 3TUJIOBBIN CIIUPT, KUIISIIENW ITPU MOCTOAHHOW TEMIIEPATYPE.
OOBIUHO~[JI1 3TOTO HCIOJB3YIOT JECATUKPATHBIA 110 OTHOILICHUIO K
KOJIMYECTBY yHansieMoil Bojbl o0beM Oensona. CHauama mpu 64-84 °C
OTLOHSETCA CMeCh O€H30J1a, BOABL, CIIUPTA, a MOCJE yJaJIeHUs: BCE BOJBI,
npu 68,25 °C — apyras cmech Gensona u crmpta. I10cIe OTTOHKH BCEro
OcH307a OCTaeTcsl JIMIIb aOCOJIOTHBIA CIHUPT, KOTOPBIA COOMpAIOT, a
O€H30J1 KCHOJIB3YIOT TOBTOPHO.

['maBHBIM TIOOOYHBIM MPOIYKTOM TIpou3BoAcTBa sBIstOTCS: CO,,
JIPOXKH, CUBYIIIHBIE Macjla U OCTAaTKHU ChIpbsi. Kaxaplil u3 HUX oOJagaeT
ONPEJICTIEHHON ILIEHHOCThIO, HO MepepadOTKa >KUJIKUX OCTAaTKOB MOXKET
ObITh 3aTpynHEeHa. B OONBIIMHCTBE cilydaeB, Tak Kak 3a MUILEBOW CHUPT
HY)KHO IUIaTUTh OOJBIIOM HaJor, €ro JeHarypupytor. [ns »storo
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100aBIISIIOT BEIIECTBA, MPHUIAIOIINE €My TOPhKHHA BKYC, WM CMEIIHBAIOT
€ro ¢ OEH3UHOM.

3 [losryyeHue MeTaHa.

[Tpu mepepaboTKe ChIphsl B aHAPOOHBIX YCIOBHUAX MOIYYaeTCs] CMECh
ra3oB — METaHa W YIJEKHUCIOThI, KOTOpble O00pa3yloTcsi B pe3yJibTare
Pa3NOXKEHUs CIOXKHBIX CyOCTpaTOB MPHU y4aCTUU CMEIIAHHOW MOIYJISITUH
MUKPOOPTaHU3MOB Pa3HBIX BUIOB. [10CKOIBKY MCKOMBIM MPOAYKT — 3TO
ra3, cOOp €ro He COCTaBJS€T TpyJa: OH IMPOCTO BBIJIENSAETCA B BUMAE
nmy3bIpbKOB. MHOTAA mpu 0oJiee CIOXKHBIX CIOCO0aX €ro MCIOIb30BaHUS
WJIU paclipeiesieHHs 10 TpyOaM BO3HUKAET HEOOXOAMMOCTh B €r0 OUHCTKE
OT IIPUMECEU WU KOMIIPECCUMU.

B ana’poOHOM peakTOope MOXHO TepepadaThiBaTh = caMoe
pPa3HOOOpPAa3HOE  ChIPbE:  OTXOAbl  CEIbCKOTO  XO35IMCTBA,  CTOKH
nepepadaThIBAIOIINX MPEIIPUITHIA, COIEPIKAIUE caxap;->KUIKUE OTXOIbI,
o0Opa3ylolMecss Ha caXxapHbIX 3aBOJIaX; OBITOBBIE OTXOABIL, CTOYHBIE BO/IbI
rOpOJOB U CIMPT3aBOOB.

BecbMa BaxXHO, YTO CHIPbE C BBHICOKUM COAECPIKAHUEM LIEJUIIOJIO3bI HE
TaK MPOCTO MCHOJIb30BaTh JJISI MHBIX II€JIei1y QHOVICIIEBO WIIM BOOOIIE HE
MMEET KOMMEpPYECKOM IIeHHOCTH. (OOBMHOY MacmTaObl nepepadboTKu
HEBEJIIMKU (B Tmpenenax OaHOM (epMbh, WM JEpEeBHU), XOTA ObUIH
pa3paboTaHbl U MPOEKTHI OoJiee KPYIHBIX YCTAHOBOK ISl MEepepadOTKU
CTOKOB WJIW YK€ MPOMBIIUICHHBIX OTXO0B.

Heouunmennpiii 6uora3 OO0BIYHO HCHOIB3YIOT JJISi MPUTOTOBJICHUS
OUIIM W ocBelieHus. ; Eros, MO)XKHO TpUMEHSATh Kak TOIUIMBO B
CTAallMOHApHBIX  YCTAHOBKAX, BbIPAOATHIBAIOIIMX  3JIEKTPOIHEPTHIO.
CkaThlif ra3 B OaJIJIOHAX [IPUTOJICH KakK roprouee JJisl MallliH U TPAKTOPOB.
OuwniieHHbI OMOra3’ HUYEM HE OTIMYaeTCsd OT MeTaHa U3 JPYTrHux
HMCTOYHUKOB, T.€.IPUPOAHOTO rasa.

Hepenko; ecO6EHHO B pa3BUTHIX CTpaHax, OMOPEAKTOPhI UCTIOIB3YIOT
[JIABHBIM +00pa3oM Uil NepepadOTKM  OTXOJOB. YCTAaHOBKH ISt
MPOMU3BOJICTBA OHoraza MO NPUHIMUITY BO3PACTaHHS O0O0bEMa MOXKHO
CrpYHIUPOBATH CIACTYIOMIUM 00pa3oM:

I\, PeakTopbsl B CEIbCKOM MECTHOCTH B Pa3BUBAIOIIMXCS CTpaHax
(06BIaHO UMEIOT 00beM 1-20 M°);

2. Peaktops! Ha hepMax pa3ButhixX crpaH (50-500 m);

3. PeakTtoppl, mepepabaThIBaOMIUE  OTXOABI  MPOMBIIIIICHHOCTH
(HaTpHUMep, CaXxapHbIX, CIUPTOBBIX 3aBOJOB U T.II., 00beM 500-10000 v);

4. CBanky OBITOBBIX M NPOMBIIIICHHBIX OTX0/0B (06beM 1-20¢10°
M).

JleTanu TEXHUYECKOTO YCTPOWCTBA TAaKWX CHUCTEM MOTYT CHIJIBHO
paznuyatbes. Tak, CyIIECTBYeT HECKOJIbKO KOHCTPYKIIMM HEOONbIINX
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pEakToOpoB — OT TOpocTelield OpoAWIbHOM sSMBI B TPYHTE C
(UKCUPOBAaHHBIM OOBEMOM Tra3a IO MOJA3EMHBIX WM MOJYHOJ3EMHBIX
0akoB C METAUIMYECKUM WM PE3MHOBBIM HAKOMNMTEIEM Ta3a ¢
U3MEHSIOIINMCSI 00 BEMOM.

Konctpykums TaKUX YCTPOWCTB onpeensercs TUIIOM
nepepadaTbiBAEMOTO ChIpbs. 3ajada 3aKJII04aeTcs B TOM, YTOOBI HeE
JOMYCTUTh TOTEPU MHUKPOOPraHU3MOB IMpuU paboTe CcHUCTEM. OITO
JOCTUTaeTcss JUMO0O0 TyTeM [MOBTOPHOTO HX HCIHOJIb30BaHUsA, JIHOO
MOMEUIEHUEM B PEAKTOp MOAACPKUBAIOIIEro cyOcTpara, Ha KOTOPOM W
pPacTyT KJIETKH.

[lepepaboTka ChIpbS B METaH MPOUCXOJUT B XOJAE CHOKHBIX
B3aUMOJICMICTBUM B CMEIIAHHBIX IOMYJALMMIX MHUKpoopranudmoBn. Ilo
OCOOEHHOCTSIM OOMEHa BEHIECTB WX MOXHO NOJApa3IeiMTh, Ha TpU
OCHOBHBIE  TpYNIIBI: MepBas  OCYHIECTBISET MEPBUYHBIA  pacrnaj
MOJIMMEPHBIX BEUIECTB, BTOpasi oOpa3yeT JIETyYue KUPHBIC KUCIOTHI, a
TPEThS — METaH.

B ocymectBieHnu nepBod craguy mporecea | IPUHUMAKT y4acThe
pa3zHoOOpa3Hble OaKTEpUH, IPEBpAIAIOIIUE , B /PACTBOPUMBIC BEIIECTBA
MHOXXECTBO COCIMHEHMM, BKJIOYas LEMIIOIO3Y, JKUPbl U  OEJKH.
KitoueByro posp IpU 3TOM UIPAIOT HPOUECEH! Pa3lIO0KEHUS LEIUIH0I03bI,
TaKk Kak OOJIbIIMHCTBO BHUJIOB CBIPHS “UJM CTOYHBIX BOJ OOOTaIICHBI
JUTHOLEIU0I0301. [lo onTumanbHON ‘TeMIiepaType XKU3HEACATEIbHOCTH
AT OAKTEPUM MOXHO OTHECTH K OMHOW M3 TpeX TPyHIl: TEPMOPUIbHBIM
opranmMam, skuBymmM mpd 50-60 °C; wmesobmmbrsiM (30-40 °C);
NCUXpOUIBHBIM, TPEATOYMTAIOIINM KOMHATHYIO TeMIiepatypy (okoso 20
°0).

bonpmiass yacTp- WCCAE€IOBaHUN ObUIa BBINOJHEHA ISl PEAKTOPOB,
paboraronmx Ha_ocHoBe Me30(huiioB. IIpu MOBBIIEHHON Temmeparype
CKOPOCTh  pacnand MCXOJHOIO  ChIpbsl, OCOOCHHO  LIEJUIIOJIO3BI,
YBEJIMYUBACTCS,\a 3TO — BaKHOE MpenMylnecTBo. CKOpocTh 00pa30BaHMS
ME€TaHa JIUMHUTHUPYETCS MHTEHCUBHOCTHIO NPOLIECCOB PA3JIOKEHUS CHIPbSL.
[ToaToMy ‘BpeMs yaep:kaHus Ipu padboOTe C HEKOTOPHIMH CyOCTpaTramu
OBIBAET 3HAYMTEIHLHBIM.

Bpewms ynep:xaHus MOKHO YMEHBILINTb, €CJIA MOBBICUTH TEMIIEPATYDY,
HO 3T0 TpeOyeT sHeprozarpar. g moiiydeHus Terja MOXKHO CHKUTaTh
YacTh MOJIYy4aeMOro MeraHa. M0oXHO MCHOJIb30BaTh U TEIJIOBBIE OTOPOCHI
COMYTCTBYIOIIMX IPOU3BOJACTB (HAMpUMEpP BOAY, HMCIOJIb30BAHHYIO MJIS
oxnaxzaeHus). bakrepuu, paborarolnue Ha MEPBOM 3Tame, Jy4lle BCEro
pactyt npu pH or 6 no 7. B KynbType pOCT MHOTHX pasjiararommx
LEJUTI0JI03y OaKTepHil MOJaBIIAETCS MO MEXaHU3MYy OOpaTHOM CBS3M NpH
HAKOIUICHUH KOHEYHBIX MPOJIYKTOB THUAPOIU3a, OJHAKO B CMEHIAHHOM
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MOMYJISIMK  OaKTepHil, CYIIECTBYIOIIEH B aHa’pOOHOM  peakTope,
MPOUCXOJIUT OBICTPOE YCBOEHHE ATUX MPOAYKTOB M TOJABJICHUE HE TaK
BhIpaXKEHO. B pe3ynbpTaTe CKOPOCTh pa3pylieHUs TTOJIMMEPOB OKa3bIBACTCS
BBIIIIC, YE€M MOXHO ObII0 Obl OXujaTh. KoOHEYHBIE TPOIYKTHI,
o0Jiajiaronye CBOMCTBaMU MHTUOUTOpA, YAISIOTCS ¢ TTIOMOIIBI0 OaKTepuit
BTOPOM  TpYMNIbI, KOTOpPbIE  TPEBpAlIAlOT  pa3IMYHbIE  caxapa,
AMUHOKHCJIOTHI ¥ KUPHBIC KUCIOTHI B JIETy4He XKUPHBIC KUCIOTH, CO, H
BOAOPO/I.

B xoze atoro npoiiecca oOpaszyercst psii IETYyIUX KUCIOT (MOJIOYHAs,
YKCyCHasi, MPOMUOHOBAsT U Jp.), HO TJIABHBIM CYOCTpaTOM IPU CHHTEC3E
MeTaHa SIBJISIETCS] YKCYCHas Kuciiota. MetanoOpa3yroiiue 0akTepuu-MOryT
Takxke cuHTe3npoBarb MetaH u3 CO, u H,. Ontumym pH 1ia HUX TOT ke
(6-7), yto W Jusi OaKTEepwil MEpBOWM TPYIIIBI, U 3TO BaXHO; MOCKOJBKY
HapylieHue Oajlanca 00pa3oBaHUsl W MOTPEOJICHUS] KHUCIOT. OPUBEIET K
najgeHuto pH, ecnm cucremMa He oOnagaeT JOCTAaTOYHBIMU Oy(pepHBIMU
cBoiicTBaMu. Bcsikoe maaenue pH mo 3ToMl npUYvHE HPEUMYIIECTBEHHO
CKa3bIBa€TCA Ha aKTUBHOCTH METAHOOPA3YIOIINX OGaKTepHii, 4TO BHI3HIBAET
JaJbHEHIee 3aKUCIIEHNEe CPEJIbl U MPEKpalleHne 00pa3oBaHrs METaHa.

C >TM MOXHO OOpOTHCS, AO0OABIIAS U3BECTHSAK U aMMHAYHYIO BOJY,
HO TIPM BHECEHHWU HOHOB aMMOHHUS CJIEAYET, COOII0IaTh OCTOPOKHOCTD.
MertanoOpa3yroliue OakTepuu MOTYT HEIQJIb30BaTh AMMOHUWHBIE HMOHBI
KaK MCTOYHHUK a30Ta, HO MPH BBICOKMX“KOHIICHTPAIUAX a30T HHTHOHPYET
pocT OaKTEepHil.

[Ipn obOpazoBaHMM MeTaHa,\KOrJa CyOCTpaTOM SBIISIETCS TJIIOKO3a,
BECOBOM BBIXOJ Tra3a COCTaBJIAET OKONO 27%, a BBIXOJ DHEPIUHU
(teopernuecku) — 6051e€ 90%. OpHako Ha MPAKTUKE H3-3a CIIOAKHOIO
COCTaBa ChIPhS, MepepadaThiBAEMOI0 B aHAPPOOHBIX PEAKTOpaX M HU3KOU
3(DPEKTUBHOCTH €rOHEPEPaOOTKH BAJIOBBIN BBIXOJ] SHEPTUU COCTABJISIET OT
20 mo 50%. CoctaB raza CylmeCTBEHHO U3MEHSIETCS B 3aBUCHUMOCTH OT
YCIIOBUN B PEAKTOpE, a TaKkKe OT MPHUPObI M0JIaBAEMOT0 B HETO CHIPHSI.
Teopernyecku npu nepepadorke yrieBojoB Ha CO, U MeTaH 3TU Ta3bl
JOJHKHBI 00Pa30BBIBATHCA B PaBHBIX KonnuecTBax. Ha camom jene He Bech
CO, BbiienseTCA B BUJC raza, Tak Kak OH PacTBOPSETCS B BOJIE U MOXKET
B3AMMO/ICUCTBOBATh C THAPOKCUIIMOHAMH C 00Opa3oBaHUEM OMKapOOHATOB.
Konmnentpanuss oOpasyromierocss OukapOoHaTa OylneT 3aBUCETh OT
CKOPOCTH MOTOKA XKUJKOCTH, pH, TeMmepaTyphl U coaepKaHus B KHUIKOU
(haze MOHOB METAJJIOB U JIPYTUX BEIIECTB.

KonuuectBo oOpasyroiierocsi OukapOoHaTa CUJIBHO 3aBUCHUT OT
cojepkaHusl OelKka B ChIpb€: 4YeM OHO OoJjblie, TeM Ooraue Ouoras
MetaHoM. OObryHO OmMorasz coaepxut 60-70% mMerana. OH oOpasyercs co
CKOpOCThIO 0,5 M’ Ha KHJIOTPAMM CYXOil MAacChl JETY4HX KOMIIOHCHTOB;
BpeMs1 yJIep>KaHUsI COCTAaBJISET OKOJIO 15 CcyTOoK.
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B mnocnenHux cooOuieHnsx 00 YCTaHOBKax, NepepadaThIBAIOIIMX
Oumomaccy pa3HOro KaudectBa, NpuBOASTCS Bbixonabl oT 0,17 mo 0,4 M
MeTaHa Ha KHJIOTPaMM CyXOW Macchl ChIpbsi. CKOPOCTh 3arpy3Ku MPU STOM
coctaBisieT oT 1 g0 10 Kr cblphs Ha KyOOMETp peakTopa B CYyTKH, BpeMs
yaepxanust 10-40 cytok, a riryouHa nepepaboTku cyoctpara ot 20% a0
oonee yem 70%.

[loBbIlIeHWE BBIXOJA 3a CUET YBEIWYEHUS COJEP)KAHMS SHEPTUU B
npoaykTe OyAeT CrocoOCTBOBATH MOBBIIICHUIO BajOBOIO IMPOU3BOJCTBA
sHepruu peaktopoM. K cokaneHuto, 3T0 He TOBOPUT O YKMCTOM BBIXOJE
OHEPTUHU, KOTOPBIM OyAeT CYIIECTBEHHO HIDKE, TaK KakKk BO3PACTYT
HEPro3aTparkl.

KiroueBbie CJI0BA M IOHATHS

aHa’poOHas pepMeHTAUSA JIMTHOLEJLTI0JI032
Omora3s Me30(¢ bl
OnopeaxkTopbl M POJIN3
OMOTONJINBOKOJJIEKTOPHI ncuxpoguibl
razupuxkanms TEPMO(P UbI
TUAPOJIN3 (porocuures
JAeHATYpauus
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JEKIOHUA 9. CEJIbCKOE XO3SMCTBO
N BUOTEXHOJIOI'UA

1 TlepcneKTHBBI UCTIONB30BAHUS OMOTEXHOJIIOTUH B CETTLCKOM XO3SIMCTBE.

2 Yy4leHue COPTOB PACTEHUM.

3 buonorndeckas pukcamnus a3ora 0000BBIMH KYJIbTYpaMHU IIPU CUMOHO3e.
4 bruonorn4ecKkuil KOHTPOJIb.

1 IlepcnekTMBBI HMCNOJbL30BAHMSI OHOTEXHOJIOTHH B
CeJIbCKOM XO034iCTBeE.

IIporpecc B CEnbCKOXO3SIMCTBEHHOM IIPOU3BOJICTBE »M MPOU3BOACTBO
MPOAYKTOB MHUTAaHUS B LEJIOM 3aBUCAT OT HOYBEHHBIX, BOIHBIX U
ASHEPTETUYECKUX PECYPCOB, KOTOPHIE B IPUHIUIIE MOT'YT OBITh YBEJINYECHBI,
HO OOBIYHO PACCMAaTPUBAIOTCS KaK OTPaHUYECHHAbIC.

JlocTrkeHHsT B 3THX O0JacTSX 3aBUCAT, TAKKE OT BO30OHOBIISIEMBIX
OMOJIOTHUECKUX PECYPCOB, TAKUX, KaK KYJAbTYpHbIE PACTEHUS, JOMAIIHHUE
KUBOTHBIE W MHUKPOOPTaHU3MBL . lloBbIlIeHHME  OHOJOTHMYECKO
MPOAYKTUBHOCTH  OPraHU3MOB,“SBJSICTCS  NPEAMETOM  AKTHUBHBIX
HCCJICIOBAHUM €CTECTBEHHBIX HAYK.

V neapHBINA BeC OMOTEXHOIQIMUECKHUX METOJIOB B DTUX UCCIIEIOBAHUIX
MOCTOSTHHO BoO3pacTtaeT, “\Meroapl OMOTEXHOJOTUHA MPUMEHSIOTCS IIPH
VCTOJIb30BAHUM MUKPOOPTAHU3MOB ISl TOJIYYEHUs IOJE3HBIX BEIIECTB,
IIPUTOTOBJIEHNUN MPOJZOBOJILCTBEHHBIX ITPOAYKTOB, UX KOHCEPBUPOBAHUU U
YIIYYIIECHUHU UTATEIbHBIX CBOMCTB.

B aT0it 0651aCTH ycumusl yU€HBIX HAMpaBJICHBI HA YBEJIMYCHHUE BHIX0/1A
MPOAYKLWH, ITOBBIIEHNE €€ NMHUTATEIbHOCTH, YBEIUYEHUE YCTOWYMBOCTH
pacTeHuil K= HeOJIaronpusTHBIM TOTOJAHBIM YCJIOBHUSIM, IaTOreHam |
BpPEOUTENSM HAPALY € MOJAJAEPKAaHUEM JIOCTATOUYHOI'O pazHOOOpa3us Cpeau
KYJbTYDHBIX BUJAOB U COXPAaHEHUEM T€HETHYECKUX PECYPCOB, KOTOPBIE
3Q7I0kEHbl B OJM3KUX K HUM JHMKUX BHUAaxX. KOHLENIMU M METOJbI
T@HETUKH pacTeHUuil OBICTPO pa3BUBAIOTCA Ojarojaps HOBEUIINM
OTKPBITUSIM MOJIEKYJISIPHOW OHMOJIOTUHA W OCOOBIM MPUCYIIHM PacTEHUSIM
cBorcTBaM. lloaTOMy OHa BHOCUT BECOMBIM BKJIAJ B IIPOBOJAUMBIC
HCCIIEIOBAHUSL.

VYBenuueHne o00beMa CEIbCKOXO3SIMCTBEHHOM NPOIYKLIHMH JTOJKHO
OCYUIIECTBIIATHCS PKOHOMUYECKH MPUEMIIEMBIMU CIIOCOOAMH, a TaKXKE C
YYETOM BIIMSIHUS HA OKPYKAIOLIYIO CPELY.
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Pa3Butrbie cTpaHbl MOTYT MO3BOJIUTH ceOe B OONbIIMX Macimradax
MPUMEHATh XUMHUUYECKHE YAOOPEHHs, HO MHOTUM JPYTMM CTpaHaM 3TO
HEJIOCTYITHO, ¥ OHHU BBIHYXJCHBI HCKaTh JApyrue mnyTH. OCHOBHBIM
HEOOXOIUMBIM JIsI POCTa PACTEHHM 3JE€MEHTOM sBiiseTcss a3oT. OH He
MPUHAUICKUT K YUCITY PEIKHX, HO YTOOBI MEPEBECTH a30T B JTOCTYIHYIO
pacteHusMm ¢opMmy, ero Haao QuKcUpoBatb. B Xxome 3BoOIMU
BbIpaboTancss 3PQPEeKTUBHBIN MpOIECC OMONOrMYecKOr (PUKcaIMu a3oTa
pu cuMOuno3e. Ceintuac WHTEHCUBHO M3y4aercs IpOLIECC
HECUMOHUOTHUYECKON (PUKCAIIMM a30Ta, HO HA MPAKTUKE OH MPUMEHAETCS
MIOKa B OFPAaHMYEHHOM MaciiTae.

bonpuioe BHMMaHME MPUBIIEKAIOT K ceOe OMOIOrMYecKue enocQObl
cHaOxeHus: pacteHud Gochopom, a TakKe KOHTPOJIS 32 BPEAUTEIIMU U
0oJie3HSIMU pacTeHui. Pa3pabaThiBatoTCsi CIOCOOBI BhIpAIIUBAHMS [[EHHBIX
KYJIbTYP B KOHTPOJUPYEMBIX YCIOBUSIX.

[loxxamyi, camblii OONBIIOW BKJIAaJ, KOTOPBIH~MOXET BHECTU
OMOTEXHOJIOTUSI B CEJIbCKOE XO3SIMCTBO, - 3TO, YAYYIIEHHE COPTOB
pacTEHUl; CYIIECTBEHHBIM Mporpecc 37ech OyAET, JOCTUTHYT Ojarojaps
HCIIOJIb30BAHUI0 METOJ0B TI'€HETUYECKOM WHMKCHEPUM U TEXHOJIOIMU
CIIMSIHUSA MTPOTOILJIACTOB.

2 YayullleHre COPTOB pacTeHMIA,

HccnenoBaTtenbckas padoTa 1o, CENEKIIMHA HOBBIX BBICOKOYPOKAHBIX
COPTOB XJICOHBIX 3J1aKOB, B IEPBYIO Oyepeab MIICHUIbI, OblIa Hayara
[0CJIE BTOPOM MHUPOBOW BOWHBI. HoOBBIE copra IIEHUIBI U puca,
BBIBEJICHHBIE B  pa3NuUHbIXs, cTpaHax, 3a 10 gmer (1960-1970)
pPacIpOCTPaHWIMCh 10 BEEMY MHUPY U CIIOCOOCTBOBAIM 3HAYUTEIBLHOMY
MOBBIIICHUIO ypOXaeB., ‘CTal MNPUMEHSTHCS UEIbIA KOMIUIEKC MEp,
HaIIPaBJICHHBIX HA YBEJIMYEHHUE CEJIbCKOXO35MCTBEHHOTO MPOM3BOJICTBA B
Pa3BUBAIOMIMXCS| CTPAHAX HAa OCHOBE HCIIOJIb30BAHUS HOBBIX COPTOB,
OCOOEHHO MUICHUIBI U puca. DT COPTa UMEIOT KOPOTKUH U KECTKUM
cTte0enb, XOpOIlIO pearupyrT Ha BHECEHUE YI00peHud u o0JajgaroT
YCTOMUMBOCTHIO KO MHOTMM pPacIpOCTPaHEHHbIM 3a0oneBaHusM. [[ns
KYJIbTUBUPOBAHUS JAHHBIX COPTOB IMOMHUMO YAOOPEHUN M KaueCTBEHHOM
CeIbCKOX035MCTBEHHON 00pa0OTKHU TpeOOBAIMCh Pa3IUYHbIE NECTULIUIBI,
a/Tak’Ke OpOLICHUE.

CkpenimBaHue HOBBIX COPTOB C MECTHBIMU BBIHOCIMBBIMH JTUHUSIMU
MO3BOJIMJIO MOJYYUTh COPTA, €lle Oosee MPUCIOCOOIEHHBIE K YCIOBUAM
paiioHa UX BO3/EJBIBAHMS U JIatOIIKe 00Jiee BEICOKUE YpOKau.

JloCTUTHYTBIE pe3yJIbTAThl MOKHO OTHECTU K YUCITY UCCIIEOBAHUM 10
T€HETUKE M YCOBEPUIEHCTBOBAHMIO pacTeHui. Mcmonb3oBaHHAs UIsl UX
MOJIYYEHUsI TEXHHMKA 3aKJI0Yalach B MEPEHOCE METOJOM CKPEIIMBAaHUS
HEJBIX TPYHI XPOMOCOMHBIX JieTepMHHaHT. [lOoCKONIBKY OOJBITUHCTBO

86



pacTeHuid, NOTPeOIsIEMbIX B MUILY, COJAEPKHUT IO HECKOJIbKO HaOOPOB
XpOMOCOM (TpH-, T€Tpa- WK AaXKe IEeKCAIUIOUIHBIE BHUJIbI), Y MMOTOMCTBA
MPU TaKUX CKPEIIMBAHUSIX MOXET MPOSBIATHCS BEChbMa ITUPOKUNA CIIEKTP
MPU3HAKOB, a POJIb CEJEKLIHOHEpa COCTOMT B OTOOpE Cpenud 3TOro
MIOTOMCTBA 0COO€H C HY>KHBIMU MTPU3HAKAMH.

CoBpeMeHHBIE UCCIEIOBAHUS IO YIIYUIICHUIO KYJIbTYPHBIX PACTCHUMN
HalpaBJICHbl HAa CEJICKIIMI0 U KYJbTUBHUPOBAHHWE HOBBIX COPTOB,
YCTOMYMBBIX K OOJIE3HAM, BPEAUTENSIM U 3aCyX€, U KOTOPbIE MOXXHO OyAeT
BBIpAIIMBaTh 0€3 MPUMEHEHUSI YA0OPEHUM U TTeCTUITUIOB.

Takoro poma wuccienoBaHusi 0a3WpPyIOTCA YK€ HE Ha METOHax
CKpELIMBAHMS, IEPEKPECTHON TMOPUIN3AIIUN U MIEPEKPECTHOTO OIBHICHNUA.
HoBble pa3paboTku, B KOTOPBIX HCHOJIB3YIOTCS KYJIbTYPBl “KJETOK,
MPOTOIUIACTOB U TKaHEH, a TaKKe METObl TEHHOW WHYKEHEPHH HAIICTICHBI
Ha CO3JaHu€ KYJbTYpPHBIX COPTOB HANpPABJICHHBIM BO3/IEMCTBUEM Ha
HACIIEJICTBEHHBIE CTPYKTYpbl M KJIETOYHbIE MEXaHWU3Mbl, KOTOpPBIE
o0ecrnieunBaloT  OuosIOrM4ecKkoe  pasHooOpasue, “~HoBble  METOJbI
3HAQUMUTENIbHO COKpPAIIAOT 3aTpaThl BPEMEHU U TPYAA, ' HO UM CBOMCTBEHHA
U HEKOoTOpas HEIPEICKa3yeMOCTh PE3YIILTATOB. TexHuka
pekomOnHantHbix JIHK u ee mnocnenoBatesdpHas ajmantainuss K MUPY
pacTeHUll CHOCOOCTBYIOT MNPEOJOJICHUIO \0aphepoB, MPEMSATCTBYIOLIUX
MEXBHJIOBOMY CKpemuBaHuio. OHa'| \103BOJSET TaKXe YBEIUYHUTH
T€HETUYECKOE pa3HOOOpa3ne, KOTOPOMY HAHECJIO 3HAYUTENbHBIN yHIEepO
paspylieHue cpeabl OOMTaHUS JUKUX, BUJIOB, YTO B CBOKO OYEPE/b CAEIIAIIO
MHOTHE€ KYyJIbTUBUPYEMbIE BH/IBI'\U COpPTa YPE3BBIUAWHO YSI3BUMBIMHU IS
MaTOr€HHBIX MUKPOOPTAHM3MOBM Mapa3UTOB.

Hapsny ¢ KoIeKuusiMd CEeMsiH, KOTOpbIE /10 CHUX IOp JaleKh OT
NPEAbIBISEMbIX K HUM, TPEOOBaHUM, BCE OOJIBLIYIO POJb B 00ECIEUCHHUH
IF€HETUYECKONM M3MEHAMBOCTH M Pa3HOOOpa3usi CTaHYT UIPaTh KYJIbTYpPbI
KJIETOK M TKaHEM, a TaKKE€ aHAJIM3 MUJUIMOHOB KIIETOYHBIX JIMHUM.

3 buoJsiornyeckass ¢pukcauusi a3ora 0000BbIMH KYJIbTYPaMH
NpU CUMOuO03e.

CemeHna MHOrux BHUAOB 0000BBIX Ooratbl OeiaxkoM. OHU SBIAIOTCS
IIEHHBIM CBHIPHEM JUISI TIPOM3BOJICTBA KOPMOB M IHIIEBBIX MPOAYKTOB. U3
pacTeHuil YMEpPEHHOro KJMMaTa MOXKHO Ha3BaTb ropox u acoyb. B
TPONMMYECKUX W CYOTPONMMYECKUX 30HAX BO3JCIBIBAIOTCA  CaMbIC
pazHooOpa3Hble KyJIbTYphl, BKJI I0o4as COI0, YEUEBHILy, apaxuc. MHorue
0000BbIC — IIEHHBIE MACTOUIIHBIE KYJIBTYPBI, HAIPUMEP, PA3IMIHbBIC BUIBI
kieBepa. OHU MOTYT CIYKHUTh 3€JIEHbIM YJIOOpEeHHEM (JIIOLEpHA), NaloT
HaM JiecoMaTepuaibl, KJESIIMe BEIIECTBA, BOJOKHA, JIEKapcTBa U
MPSTHOCTH.

Ponp 000OBBIX ompenensercss €me W TeM, 4YTO OHHM CIIOCOOHBI
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(¢ukcupoBaTh a30T arMoc(hepbl B KOPHEBBIX KIYyOEHbKax, KOTOpPbIE
(GopMHUpYIOTCS TIPU y4YacTUM TOYBEHHBIX OakTtepuil pona Rhizobium.
OO0pasyronuecs B HUX a30THUCThIE BEIIECTBA HEOOXOAMMBI ISl pocTa
pAaCTEHUN.

O6 ywacTuum KiIyOEHBKOBBIX OakTepuil B (puKcaluu aTMOc(hepHOTo
a30Ta CTaJI0 U3BECTHO CPABHUTEINIBHO HeaBHO (mpuMepHo 100 jeT Hazan).

KynbTypa, n3 KOTOpOW MOXKHO MOJIy4daTh OoraThie OEJIKOM IHUIIEBBIC
MPOAYKTHl M KOTOpask HE TpeOyeT (MM TpeOyeT OUeHb Majo) a30THBIX
ya0OpeHUI, HECOMHEHHO BBIFOAHA, W OO0OOBBIE CTald BaXHOM
CEJIbCKOXO35MCTBEHHOU KyJbTYypol B EBporie, B CeBepHOli AMEpUKe M Ha
ApYTHMX KOHTHHEHTaX. YCTaHOBJIEHO, YTO cpeau O0OOBBIX, HUTparOinux
BAKHYIO pOJb B CEIIbCKOM XO3SMCTBE, NMpUMEPHO 98% BUIOB._MOTYT
00pa3oBbIBaTh KIIyOCHBKU. Y JTUKHUX BHJIOB OHU Yallle BCEr0 POPMUPYIOTCS
IpU  Y4aCTUU  OCOOBIX  Pa3sHOBUAHOCTEM  OaKTepUU-PU300MyMOB,
CYIIECTBYIOIIUX B MPUPOJTHOM MECTOOOUTAHUH.

Ecnu kakoii-To BuUJ OOOOBBIX JIOJTO PacTeT Ha '©HOM MECTE, 3TO
MPUBOJUT K TIOCTEIIEHHOMY HAaKOIUICHHIO B TQYBE “a30T()PUKCUPYIOUIUX
Oaktepuil. Ypoxkaii 6000BbIX B 3HAYUTEILHOUNCTCHCHU 3aBUCHUT OT TOTO,
oOpa3zoBasiach Ju B JaHHOM MecTe 3(h(DEKTUBHASL ACCOLUAIUS U3 PACTCHUS
U COOTBETCTBYIOIICH pasHOBUAHOCTH Rhizobium. HyXHBIA mTaMM HeE
BCEI/Ia TPUCYTCTBYET B TOM MECTE, ELJAC“IMPEIoiaracTcsi BhIPAIUBAThH
JTaHHYIO KYJIbTYPY, U B TAKOM CJIy4ae ero MpUXO0JIUTCS BHOCUTH B TIOYBY.

Kak Tosbko crtana sicHa pojab cuMOno3a OakTepuit poaa Rhizobium n
0000BBIX, OBLIN pa3pabOTaHbK CIIOCOOBI BHECEHUS ATUX OaKTEpHil B NIOUBY
Ui YIYYIICHHUS yCIOBUM), KyNbTUBUPOBAHUSA, WX CTaJId CMEIIWBATH C
CEMEHaMU. 3aTpaThl HA BHEAPEHHE ITOTO CII0CO0a MHOKYJISIIMY HEBEITUKH,
TPAHCTIOPTHBIE PACXOJbl HE3HAYUTENIBbHBI, & CAMH METOJBl JIOCTATOYHO
HECJIOXKHBI, YTOOBL ‘MX MOXXHO OBLIO BHEIPHUTH B CEJIHCKOE XO3SHCTBO
Pa3BHUBAIOIINXCS CTPaH, II€ BHICOKA CTOUMOCTH YIA0OPEHHIA.

BripamuBaune 6000BBIX ¢ TPUMEHEHUEM METO/Ia MHOKYIISIITUN CEMSH
HEPEJKO ONArONPHUATHO CKA3bIBAETCS HA COCTOSIHUM OKPYXKAIOIIEH CPEIIbI:
OHO MOMOTAET OOPOTHCS C HACTYMNAIOIICH MyCThIHEH, 00sieryaeT O0pLOyY C
APO3UEH | MOYB, YMEHBIIAET TEPEHOC TMOYBBI BETPOM U TO3BOJISIET C
0OJBIMKMM YCIIEXOM BOCCTaHABJIMBATh HMCTOIICHHBIE 3eMJIM. BOJIBITMHCTBO
00pa3yIoIMUX KIYOCHbKU O0OOBBIX CIIOCOOHBI MOJHOCTBHIO Y/IOBJIETBOPUTH
CBOU MOTpeOHOCTU B a3oTe. OgHaKo 3TO ObIBAET TOJIBKO TOrJa, KOrja u
MpoYue YCIOBUSl OJIArONPUSATCTBYIOT POCTY pAcTEHUM, T.e. PACTCHHUS
MOJIY4arOT TOCTATOYHO BOJIBI U APYTUX MUTATEIHHBIX BEIIECTB.

Hawubosnee npocToit cnocod MHOKYJISIIMA OCHOBAH Ha UCIOJIb30BAHUU
MOYBBI, B3SITOM C TIOJIEH, TJ€ BbIOpaHHas JUIs BBIPAIIUBAHHS KYJIbTypa
0000BBIX pPACTET XOPOLIO. ITOT CHOCOO HIMPOKO MNPUMEHSJICS €UIe B
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koHle XIX Beka. Hemocrarok ero 3akirodasics B TOM, YTO IPU 3TOM
MPUXOJUTCA MEpEMEIaTh MHOTO MOYBBI, TaK Kak Rhizobium cOCTaBISAIOT
JUIIb MAIYI0 YacThb MUKPO(MIIOPHI M1 HUYTOXKHYIO YacTh CaMOW MOuBbl. B
Awmepuke 00brHO BHOCHIU 100-1000 xr mouBkl Ha 1 ra. bpanu 3Ty nouBy
C pacmtoJIOKEHHOTO HEMOAAJIEKY OIS, TJIe ObLI MOTYYEH XOPOIINM ypoKaii
HY)XKHOM 0000BOW KynbTypbl. Fllle OAMH HEIOCTAaTOK ATOr0 METOoJa —
BO3MOXXHOCTb PacCIpOCTPaHEHHUS C TTOYBOM OOJIe3HEN PaCTECHMUIA.

['opa3no MeHble NoYBbl HEOOXOAMMO BHOCUTH HPU MOMOIIH CESIIOK,
Korja OakTepuu MonajaroT MpsiMO K ceMeHaM, Iie OHU HykHee Bcero. Ha
OCHOBE JTOTO MPOCTOro crmocoda ObUT pa3paboTaH METOH MPSAMOM
MHOKYJSINMU ceMsiH. CHavana IpUMEHSUIM HU3MEIbYEHHYIO MOYBY~(BCETO
npuMepHo 0,5 kr mouBbl HAa | Kr ceMsH), a 3aTe€M CTaju UCIONb30BAThH
METO/Ibl, OCHOBAHHBIE Ha BBEJICHUU YUCTHIX KYJIbTYp OaKTEpHif.

[lepBast pa3HOBUIHOCTH KOMMEPUECKOW KYJIbTYPHI IS MUHOKYIISAIIUU
ObLa 3anareHtoBana B 1896 r. OHa nocrtymnana Ha phIHOK I10]1 Ha3BaHUEM
«Nitraginy». J{sg pa3Hbix 0000BBIX BBITYCKAJIOCH 17 ee.BapuaHTOB. YKe B
20-x rr. XX BeKa Ha PHIHOK IMOCTYMNajJ0 MHOTI'O APYFUX Pa3HOBUIHOCTEH
WHOKYJIATOB. HeKoTopble M3 HUX MPECTaBIsUIM €O00N YUCThIC KYJIbTYPHI
OakTepuii, CMEIIaHHBIE C TOYBOM, MECKOM; TOpPHOM, HABO3OM WU
M3MEJBYEHHOU TOPOJON, APYTHE — KYJIbTYPhL, ‘BbIPALlICHHBIE HA arape Win
B JKUJIKOU CpEIE.

CyTbh METO/Ia MHOKYJISIIIUU CEMSIH 3aKJIIOYAETCS] B TOM, YTO Ha CEMEHa
HAaHOCAT OOJIbIIOE YHMCIO KIAeTOK Rhizobium, COOTBETCTBYIOLIUX
ONPENICTIEHHOMY BHJY PACTCHMXO035IMHA, YTO YBEIMYHMBAET BEPOSITHOCTH
OBICTPOrO 00pa30BaHUA KJIyOCHBKOB y MPOPOCTKOB MPU YYACTUU JTAHHBIX
MUKPOOPTaHU3MOB. JIIg\3TOr0 HYXHO JOCTAaTOYHO MHOr0O OakTepui,
KOTOpPBI€ JOJKHBI COXPAHATh >KM3HECIIOCOOHOCTH 1O T€X IOp, TMOKa B
MOYBE OHU HE MPOHUKHYT B KOPHEBBIE BOJOCKHU. J{JIs1 MpsAMON MHOKYJISLIUU
CEeMsSIH TIPUTOJIHBI KYJIbTYphl Rhizobium, BbIpallleHHbIE B MPOOUPKAX WU
KOJIOax Ha CPEAE C arapom.

Rhizobium, BbIpalllcHHbIE Ha arape WIM B KUJAKOH cpeje, Mocie
BBICYIIMBAHMS Ha IMOBEPXHOCTH CEMSIH OBICTPO MOrudaroT, /1a U CaMu
KYJIbTYpbl UX HEKU3HECTOMKU. DTUX HEAOCTATKOB JIMIIEHBI HHOKYJIATHI HA
TOPpPsHON oOcHOBe, KoTophle ObM co3manel B CIIIA, wm ceitgac
TIPUMEHSIFOTCS TOBCEMECTHO.

[Ipy nmomydeHMHM  KyJabTypbl HYXHOro mTamma  Rhizobium
BBIPAIIMBAIOT OOBIYHBIM CIIOCOOOM B (epMEeHTEpe O00BEMOM HECKOJIBKO
JUTPOB B xkujiKou cpene. K MoMeHTy cMennBanus ¢ TOphoM (HOCUTEIEM)
— IUIOTHOCTb KYJIBTYPHI JIOMKHA OBITh TOCTATOYHO BHICOKOH, 5°10%-10°
KJIETOK/MiI. B cinydyae MeIJIeHHO pacTyllMX IITaMMOB, CO CPEAHHM
BPEMEHEM YJIBOCHUSI 4HuCJa KJIETOK OKoJio 10 yacoB, oObIYHO ObIBacT
CJIOKHO TOJYYUTh KYJIbTYPY C BBICOKOW IIJIOTHOCTBIO, U HEPEIKO JAXKE
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pa3MHOXKEHHUE OoJsiee OBICTPO PACTYIIMX ITAMMOB MOJABISETCS BUIAAMU-
3arps3HU-TeNAMU.  J{nsi  oOecriedeHusi OBICTPOro pocTa KyJIbTyphl Ha
KUJIKOW CpeJie MOJIe3HO BHOCUTH Cpa3y MHOT'O OAKTEpH.

IIpu mpurotoBieHUU HoOcUTeNs st Rhizobium Topd BBICYIIMBAIOT
100 Tpu OOBIYHOW TEMIIepaType, TM00 IPU OCTOPOKHOM HArpEBAHUU JI0
BJIAXKHOCTU ~10%, 3aTéM U3MENbYAIOT MPU MOMOIIMN MEIBHULIBI U JOBOISAT
no pH 6,5-7, nobasnsia CaCO;. Poct u BbDKMBaHHME OakTepuil B Topde
3aBUCAT OT MHOTUX (pakTopoB. [losTOMy Ha Kaxaol maptuu Topda s
MOJIyYCHUs] MHOKYJISITOB MPOBOJAT MPOOHBIC BHIPAIIMBAHUS MMEHHO TEX
ITAMMOB, KOTOPBIE TTPEATIOJIAraeTCsl UCIIOIb30BATh.

TBepAblil UHOKYJIST COCTOUT U3 OAKTEPUIN U HOCUTEIISA, POJIb KOTOPBIX
3aKJII0YAETCA B MOAJACPHKAHUN KU3HECITOCOOHOCTU KIJIETOK, OCKOIBKY OH
YaCTUYHO 3alluIIaeT uX OT nepecbixaHud. Kpome Toro, “HOCUTENb
CIIOCOOCTBYET Oojiee PaBHOMEPHOMY paclpe/iesiCHUI0 OakTepuli B Macce
CEMSIH W TOMOTaeT UM TMPUKPENUTHCA K TMOBEPXHOCTH+CEMSH. XOTS B
ciy4yae OaKTepualbHBIX CYCIIEH3UH HEPEAKO  JONYYAlOT XOpOIIHE
pe3yabTaThl, CUMTAETCS, YTO NPUMEHEHHE Topda [Kak HocuTens Oosee
3¢ PeKTUBHO: T.K. NPU HCIOIB30BAHUM S KHAKUX KYJIbTYp WIM IKE
CyCNeH3Ul KIeTKU Rhizobium mocie MHOKYISIUUA U NPUKPEIICHUS UX K
MOBEPXHOCTH CEMSIH  OKa3bIBAlOTCA . JPAKTUYECKH  O€33alIUTHBIMHU.
[ToaTOoMy Npu MPOU3BOJCTBE KOMMEPYECKUX HMHOKYJISITOB BHAUalle Yalle
BCETO UCMOJIb30BAJIM UMEHHO Top®.(OHaKo Top( ecTh najieko He Be3Je, a
€CIM OH MMEETCs, TO CKa3zaTh 3dpaHee, MPUTOJICH JIU OH KaK HOCHUTEINb,
HEBO3MOXHO. B cBsi3u € “9TuM OBUIM  MPEANPUHSTHl  MTOUCKU
aIbTEPHATUBHBIX HOCUTEJICH C TAKUMU e 3alllUTHBIMH CBOMCTBaMH, KaK y
Topda.

C HEOIMHAKOBBIM, 'YEIIEXOM ISl ATOH I ObLIM HCIPOOOBAHBI
BCEBO3MOXKHBIE KOMHO3HWIIMU: pa3sHOOOpa3HbIE CMECH IMOYBBI U Topda,
M3MENbUYCHHAs COJIOMA, HUJILCKUM WII ¢ TOOABKaMU MTUTATEIbHBIX BEILIECTB,
KOKOCOBBIE XJOIbs, JpeBEeCHbIM yroab. CeromHs miasd MNOAACpPKaHUS
KU3HECTIOCOQHOCTH  Rhizobium  TOIy49arOT HOCHUTEIHM W3  CaMBIX
Pa3HOOOPA3HBIX BEILIECTB, HO JIYUIIIMM HOCHUTEJIEM BCE K€ SIBJIAETCS TOP(.
B HEKOTOpBIX peruoHax, HalpuMep B pPa3BUBAIOLIUXCS CTpaHax,
OHPENECIECHHYI0 IIEHHOCTh MOTYT TMPEJICTABIATH JICHIEBBIE MECTHBIE
3aMeHUTENN Topda.

Camplii mpocToil HO Haubosnee 3PPEKTUBHBIA METON WUHOKYJSLIHUA —
CMEUIMBAHME CYXOrO0 MHOKYJIATAa W CEeMsH mepen noceBoM. llpu stom K
CEMEHaM MPUKPEIUIIETCS Malo OaKTepUaNIbHBIX KJIETOK, OOJbIIAsl YacTh UX
TEepsieTCA, U HEOOXOJWMOE YCJIOBUE HAHECEHMsI JOCTATOYHOrO 4YHuCia
KJIETOK Rhizobium Ha cemeHa He BbIoynHseTcsA. [loaTomy nyunie BHOCUTB
WHOKYJISAT B BUJE BOJHOM KamWibl. XOpOIIO MPUIUIAET K CEeMEHaM
MHOKYJIST Ha Topde, 0OCOOEHHO €Clu 100aBUTh K HEMY BOJOPACTBOPUMBIIA
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KJIeH (KapOOKCUMETHUIIIIEILITIOIIO3Y ). [Tpu ATOM MOBBIIIAETCS
BBDKMBAEMOCTh OaKTEpHil MOCye BHICYIIIUBAHUS CEMSIH.

CumOunoTHUecKke OTHOIICHHS, TPUBOIAIIUE K (PUKCAIIMH a30Ta, - ATO
Hanbosee A3(pPeKTUBHBIN CIIOCOO OMOJOrMYECKOro 00pa3oBaHUs aMMHUAKa,
MOTPEOJIIEMOr0 CEJIbCKOXO3SIMCTBEHHBIMA KYyJIbTYpaMu. Binsisi Ha HuUX
MOXXHO  JIOCTUYh  3HAYUTEIBHOIO  IMporpecca B  HUCIHOJb30BAHUU
OMoJIOrnYecKoi (hUKcalu a3oTa JJisl IPOU3BOJICTBA MUIIIEBBIX MPOYKTOB.
s pacumpenus MaciitaboB U 3((HEKTUBHOCTU CUCTEM (PUKCALIMK a30Ta
HEOOXOIUMO TIIyO)KE IMOHATh T'€HETUKY Oaktepuid Rhizobium, 4TOOBI He
3aBUCETh CTOJIb CHJIBHO OT MPUPOJHBIX CUCTEM CUMOM03a, a (GOpMHUPOBATH
WX C y4acTHEeM J00Oro >KeJlaeMOro BHJA PACTCHUMU, yHoTpeOssieMbiX B

TIHIIY.

4 br0JIOTHYECKUIT KOHTPOJIb.

VYike B caMOM Hadajie pa3BUTHS MUKPOOUOJIOTHH CTaJl0 U3BECTHO, YTO
OJTHA MUKPOOPTAHMU3MBI MOTYT TMOAABIATH POCT APYTUX(OMOIOTHUECKUIA
KOHTPOJIb). Hanbosiee BaXXKHBIM Pe3yIbTaTOM MHTEHCUBHBIX MCCIICIOBAHUIN
B 3TON 00JIacTH OBLJIO OTKPBITUE AHTUOMOTHKOB, M, pa3padboTKa CIocoOOB
UX TPUMEHEHHs B KJIMHHUKE. bonbllloe BHUMAaHWE TMpUBJIEKIa K cebe
BO3MO)XHOCTh HCIIOJIH30BAaHUSI OJHMX MUKPOOPTaHU3MOB ISl PETYJIALNU
YUCJIEHHOCTH OIS ApyTux omaromapst JCHCTBUIO
AHTarOHUCTUYECKHUX MJIM KOHKYPEHTHBIX MEXaHU3MOB.

buonornyeckuii KOHTPOJIb OCYIECTBISETCS B MPUPOJIE U IOMOTaeT
MPEeNOTBPATUTh OOJIE3HNU PACTEHHUI, HO MBI JIaJIeKO HE BCErJa MOHUMAeM,
KaKOB €r0 MEXaHW3M M, KaK\ UM MOXXHO YIPaBJISATh C TOJIb30W Jis
CEIbCKOIO  XO3sicTBa., \YCmexu B ITOM MPAKTUYECKOM 00JsacTu
WCCJIEIOBaHUN BechMa, |He3HAUUTEIbHBI, MOTOMY YTO CIMIIKOM Majo
YCWIMNA TPEANPUHUMAIOCh IS HW3YYCHHUS TIOBEJICHUS CMEIIaHHBIX
MOMYJISIIUNA MUKPOOPTaHW3MOB B IOYBE M HA MOBEPXHOCTH PACTEHUM.

EcTb 1 mpuMepsl cucteM OHOJIOTHYECKOr0 KOHTPOJIS, KOTOPhIE MOXKHO
CUHTATh OMOTEXHOJOTUYECKUMU. Hampuwmep: M3BECTHA
aQHTArOHMETUYECKasi aKTUBHOCTb rpuba Trichoderma. Eciu BHeCTH BO
BJIAXHYI0 MOYBY 3HAYUTEIBHOE KOJINYECTBO Trichoderma lignorum, To OH
NOIaBUT OOJIE3Hb «UepHasi HOXKa» (BBIMPEBAHHE MPOPOCTKOB), TJIaBHBIM
o0pazom Ojarogapsi EUCTBHUIO TOKCHMHA, KOTOPBIM MOXHO BBIJICIUTH U3
¢unbTpaToB KyibTyp rpuba. M3BectHo, uTto apyrue Bunwel Trichoderma
BCTYMAIOT B aHTAaroHU3M WJIM TPSIMO Mapa3uTUPYIOT Ha MHOTHX Tpubax u
CIIOCOOHBI CYIIIECTBEHHO CHMXKATh 3a00JI€BAEMOCTh, BBI3BIBAEMYIO PSIOM
MTOYBEHHBIX IMATOT€HOB PACTECHUIA.

B EBpone Oasuguomuiier Fomes annosus SBISETCS OCHOBHBIM
BO30YJIUTEJIEM CEPJLICBUHHON THUJM XBOWHBIX, 0COOEHHO eneil. OH
CpaKaeT TaKkkKe JTUCTBEHHBIC TTOPOBI U JIeCOMaTepHaIbl. 3apaKEHUE 3TUM
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rpuOOM COCHOBBIX TIHEH TOXXE HEXeJIaTelIbHO, TaK Kak WH(EKIUs
pacnpocTpaHsieTcs Ha UX KOPHH, a 3aTEM U Ha KOPHHU COCEIHUX 310POBBIX
JIEPEBbEB. 3aCEJCHUE MHEW 3TUM TPUOOM MOYKHO NPEIOTBPATUTh, 3aCESB
UX CIIOpamu Jpyroro rpuda-oazuanomuiiera, Peniophora gigantea. 1'pn6
paspacTaeTcsl Ha IHAX, W, KOHTAaKTUpyd C Fomes annosus, TOIABISIET
pa3BUTHE CEPALICBUHHON THHIIM.

Ckopee Bcero Jir000il opraHu3M, HW30paHHBIA B OyAylieMm Jyist
OCYIIIECTBJIICHUS OMOJIOTUYECKOTO KOHTPOJIA, OyAeT JeHCTBOBaTh Ha
MaTOreHbl JIBOSIKMM CIIOCOOOM: JMOO oO0pasysl BelleCTBa-MHTUOUTOPBHI,
100 KOHKYPHUPYS 3a MUTATEJIbHbIC BEIIECTBA.

KiroueBbie CJI0BA M IOHATHS

OMoI0ru4YecKasi NPOAYKTUBHOCTH cuMO0uo03

OMOJIOrMYeCKHil KOHTPOJIb O0aKkTepun-pu300 LYMbI
HHOKYJISIHUS copT

NAaTOreHHBI rpud Trichoderma lignorum
NPOTOILIACTHI oasuauomnuer Fomes annosus
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JEKLUS 10. OKPYKAIOIIAS CPEJA
U BUOTEXHOJIOTHS

1 Posiib OMOTEXHOJIOTUH B OXpAaHE OKPY>KaroLleH cpeibl.

2 TexHoJyiorus OUOJOTUYECKOM MepepadOTKH, 0TXOI0B.

3 OTX0Abl MOJOYHOM NPOMBIIIJIEHHOCTH, MIPOU3BOACTBA KPACHUTEIEH U
LEJUTI0JI03HO-0yMaXKHOM POMBIIUIEHHOCTH.

4 buonerpagaiys HEPTIAHBIX 3arpsA3HEHUM, MECTUIIM/IOB U TTOBEPXHOCTHO-
AKTUBHBIX BEILIECTB.

1 Posib OMOTEXHO/JOTUHU B OXPaHe OKPY KAIOUIEH Cpeabl.

C MoMeHTa BO3HMKHOBEHUS IMBUJIM30BAHHOI'O OOIIECTBA MEpPEa HUM
BCE BpeMs CTOsUI4 ,MpoljieMa oOXpaHbl OKpyKarouieh cpeabl. HM3-3a
MPOMBIIIICHHON, CENbCKOXO3IMCTBEHHOW U  OBITOBON JI€ATEIHHOCTH
YeJI0BeKa MOCTOAHHO MPOUCXOINUIN U3MEHEHHS (PU3NYECKUX, XUMUUECKUX
1 OMOJIOTHYECKMX CBOMCTB OKPYKAlOUIEH CpeJibl, IPUYEM MHOTHE U3 ITUX
W3MEHEHUMy, © ObUTM  BecbMa  HeOnaronpuatHbl.  OXupaercs, 4TO
OMOTEXHOJIOTHA OYyJIeT OKa3bIBaTh MHOIOOOpPA3HOE M BCE BO3PACTAIOIIICE
BIMISTHUE Ha CIIOCOOBI KOHTPOJS 3a OKpYXKAroIed cpelnod M Ha ee
COCTOSIHME. XOPOLIUM MPUMEPOM TAKOTO POJIA CIYKUT BHEAPEHUE HOBBIX,
0oJiee COBEPIICHHBIX METOJ0B MEpepadOTKM OTXOAOB, OJHAKO 3TUM
NpUMEHEHHEe  OHMOTEXHOJIOTMM B  JaHHOM cdepe  OTHIOAb  HE
orpannuyuBaercs. OHa OyneT urparb Bce OONBIIYIO POJb B XUMHUYECKOM
MPOMBIIIJIEHHOCTH M CEJIbCKOM XO3SIICTBE U MOMOXET XOTS Obl OTYACTH
pPELIUTh MHOTHE U3 CYIIECTBYIOIINX MPOOIIEM.

CerogHst  OBICTPO  pa3BUBAIOTCA  MHOrooOpasHbIe  OTpaciu
MPOMBILIJIEHHOCTH, B KOTOPBIX MPOLECCHI KU3HEAEITEIbHOCTH MUKPOOOB
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UCIIOJIB3YIOTCS JJI CO3JaHUsl 3aMKHYTBIX CHCTEM, JJIA KOHTPOJS 3a
3arps3HEHUEM CTOYHBIX BOJ, [UJIl HCIIOJIb30BAHUS  aJbTEPHATHUBHBIX
SHEPTOPECYPCOB M XHMMHYECKOTO ChIpbSi B IPOMBIIUIEHHOCTH; 3TH
MPOLIECCHI IIMPOKO MCHOJIB3YIOTCS B CEICKOM XO3SIMCTBE.

Jlist mepepabOTKK OTXOJ0B YK€ IMOCTPOECHBI OTPOMHBIE OHOPEAKTOPHI
eMkocTbio 4000-5000 M°. ITTocKONbKY MOTEHIMAN OAKTepHil B TaKOM
peaKTope MOXKET ObITh MOPSIAKA 10%-10° xietox B 1 Mi1, 6HOTEXHONOrH
MOJIy4al0oT B CBOE€ PACHOpPSIKEHHE JIOCTATOYHO MOIIHBIM HCTOYHUK
«OUOJIOTMYECKON YPHEPTUM.

buorexHonoruveckas mnepepadbOTKa OTXOJOB ONUPACTCA Ha PAl
JUCUUIIIMH — OHOXMMHIO, TE€HETUKY, XHUMHIO, MHUKPOOHOIOTHUIO,
XUMUYECKYI0 TEXHOJOTUIO W BBIYUCIUTENBHYIO TEXHUKY. Y CHIMS BCEX
ATUX JTUCLMIUIMH KOHIIEHTPUPYIOTCS Ha TPEX OCHOBHBIX HAIPABICHUSX:

1. Jerpamamnusi opraHM4eCKUX U HEOPraHUYECKUX TOKCUYHBIX.OTXO/IOB;

2. Bo300OHOBNEHHE pECYpCOB il BO3BpaTa B KPYFOBOPOT BEILECTB
yriiepoja, azora, pochopa u cepsl;

3. Ilony4yeHue LIECHHBIX BUJIOB OPraHUYECKOTO TOIIMBA.

2 TexHosorust 0MOJIOrUYECKOM NMEPePadOTKH 0TXO0/10B.

TricaueneTussMu OTXOABI ACATETLHOCTHNUEIOBEKA TIepepadaThIBAIUCh
€CTECTBEHHBIM MyTEM, npu yaacTuu COOTBETCTBYIOIINX
MUKpPOOpPraHu3MoB. B Hacrtosiee BpeMsi sl 9TUX IeJied MUCTIOIB3YIOTCA
CHEUUANIbHBIE YCTAaHOBKH  (OMOGUIBTPBI, a’poTeHku). OpHoll U3
BaXHEHIINX MPOOJIEM SKOJOTHMUECKON OMOTEXHOJOTHHU SBIISIETCS] OUYMCTKA
CTOYHBIX BOJ. B Hambonee MMUPOKO pacHpOCTPAHEHHBIX YCTAHOBKAaX MJIs
OUYMCTKH CTOYHBIX BOJ| BRHIQIHSIIOTCS YETHIPE OCHOBHBIC ONIEPAIIUHN:

1. [Ipu mepBuuHOI 0OPAGOTKE YHANSIOTCS TBEPJbIE YACTHIIBI, KOTOPHIC
1100 oTOpachIBatOTCs, JIMOO HAMPABISAIOTCS B OMOPEAKTOP.

2. Ha BropoMm( Jrame MNPOUCXOAUT paCHICIUVIEHHE PACTBOPEHHBIX
OpraHMYECKHX ~ BEIIECTB TMPU yYaCTUM TMPUPOJHBIX  adPOOHBIX
MHUKPOOPTaHM3MOB. OOpa3yroNIMics Wi, COCTOSIINN TJIaBHBIM 00pa3om
U3 MUKPOOHBIX KIJIETOK, JMOO yaansercs, OO IepeKauynBacTcs B
pPEaKTop.

3.(Ha “Tpetbem »Tame (HeoOs3aTEIbHOM) IMPOU3BOJUTCS XHUMHUYECKOE
ocaxkJieHue u pazjaenenue pocdopa u azora.

4y JIns nepepaOOTKU Miia, 0Opa3yroIIerocss Ha MepBOM UM BTOPOM JTarax,
OOBIYHO MCIIOJIB3YETCS MPOIECC aHAdPOOHOro paszioxeHus. [Ipu 3Tom
yMEHbIIIaeTcsl 00beM Ocajika M KOJMYECTBO MATOr€HOB, yCTpPaHSAETCS
3amax, a KpoMe TOro, oOpasyercs IIEHHOE OpraHMYecKoe TOILUTUBO —
METaH.

CxonmHble MpOIECCHl TPUMEHSIIOTCS JJII OYHUCTKH CTOYHBIX BOJ
XUMHUUYECKOM, MHIIEBOM M IEJIII0JIO3HO-OYMaXKHOU IPOMBIILICHHOCTH.
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[loaToMy Jnr0OBIE OMOTEXHOJOTUYECKHE YCOBEPIICHCTBOBAHUSA ATHUX
MPOLIECCOB HAXOAAT HEMEIJICHHOE MTPUMEHEHHE B MPOMBIITIIIEHHOCTH.

Takue ycoBepIIEeHCTBOBaHMSI MOTYT OBITh  HampaBjiCHbl Ha
YBEJIMUCHHUE MOIIHOCTH IepepadaThIBAONINX YCTAHOBOK, IOBBIIICHHUE
BbIXOZla TOJE3HbIX IMOOOYHBIX TPOAYKTOB, HAa 3aMEHy OOBIYHO
MPUMEHSEMBIX CUHTETHUECKHX XMMHUECKHX J00aBOK, yCTpaHEHHUE 3araxa
U yJaJleHHe METAUIOB, a TakkKe HE NOMJAIoNIMXCs TepepadoTKe
COCZIMHECHUN.

AdpoOHasi miepepaboTKa CTOKOB — 3TO camasi oOmupHas o0jacth
KOHTPOJMPYEMOTO HMCIOJIB30BaHUS MUKPOOPTAHU3MOB B OMOTEXHOJIOTHH.
OTanYuTEeIbHOM OCOOCHHOCTHIO a’dpOOHON OMOJIOTUYECKON CHETEMBI
SBJIIETCS CBOOOJHBIN JOCTYN BO3/yXa K a’pOOHBIM MUKPOOPILaHHU3MAaM,
YYacTBYIOIIMM B TIPEBPAIEHUH PaA3IUYHBIX BEIIECTB, COJEPKallluXcs B
OTXO/IaX, B OTHOCHUTEIHHO CTAOWJIbHBIC TMPOIYKTHL AnpobHas
nepepadoTKa OTXO/I0B BKIIOUAET CJICAYIOIINE CTAUH:

1. AncopOuus cyocTpaTa Ha KJIETOUYHOW TOBEPXHOCTH;

2. PacmienieHue  aacopOMpoOBaHHOIO  CcyOcTpatas  BHEKJIETOUHBIMHU
(depmeHTaMu;

[Tornoienne pacTBOPEHHBIX BEIIECTB KISTKAMU;

Poct knerok;

BrIcBOOOXK ICHIE SKCKPETUPYEMBIX, IIPQAYKTOB;

«BBICJITAaHUE)» TIEPBUYHONM TOMYJIIUM  OPTaHW3MOB  BTOPUYHBIMHU
MIOTPEOUTEIISIMH.

B uneane 3To 10MKHO NPABOAUTH K MOTHOW MUHEPATU3AIIUN OTXO/I0B
0 TIPOCTBIX COJIEM, Ta3eB | BOAbL O(DPEKTUBHOCTH IEepepabOTKU
MPOIOPIIMOHATBHA KOJIMUECTBY OMOMACChl M BPEMEHH KOHTAKTUPOBAHMSI
€€ C OTXOJaMu.

CucrteMbl a3p0o6HOI TepepabOTKH MOXXHO Pa3/ieIMTh HA CUCTEMBI C
OMoUIbTpaMi M CUCTEMBI C UCTI0JIb30BAHUEM aKTUBHOTO WJIA.

buodunsTp, ObIT caMoOil TIEpPBOM CHCTEMOW, NPUMEHEHHOW MJis
OMOJIOTHUYEEKON TepepabOTKH  OTXOJOB, MPUYEM €ro KOHCTPYKLUS
(aKTUYECKN HE U3MEHUIIAch cO BpeMeHu co3aanus B 1890 r. Dra cucrema
ucnojibzyercss B 70% OYMCTHBIX coOpykeHni EBponbsl m AMEpUKH U
o0JafaeT pAIOM MPEUMYIIECTB, KOTOPbIE COCTOSAT B  MPOCTOTE,
HAJCKHOCTH, MaJbIX OJKCIUTyaTallMOHHBIX — pacxojax, oOpa30BaHUU
HEOONBIINX M3JTUIIKOB OHMOMAcChl M BO3MOXHOCTU  JUIUTEIHHOTO
MCTOJIb30BaHMs ycTaHOBKH (B TeueHue 30-50 mer).

B OuoduibTpax CTOYHBIE BOABI MPOMYCKAIOT YEpe3 CIOM KPYITHO-
3€pHUCTOr0 MaTrepuajna (rpaBUM WM IJIACTMAcCChl), MOKPBITOTO TOHKOM
OakTepuaIbHON IUICHKOW, Onarogapss KOTOPOW HMHTEHCHUBHO MPOTEKAIOT
mporecchl  OMONOTHMYECKOro OKHceHUus. Mcmonb30BaHME —IIacTMacc

ARSI
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MO3BOJISIET IPUMEHSTh TAKHE CUCTEMBI ISl TIepepaOOTKU MPOMBIITUICHHBIX
CTOKOB BBICOKOM KOHIIEHTpaluu. JIpyruM BaXKHBIM TMPEUMYIIECTBOM
ABJISIETCS TO, YTO IUIACTMAcChl — JIETKUM MaTepuan, U 3TO MO3BOJISET
CTPOUTH BBICOKHE, HE 3aHUMAIOIIME MHOTO MECTA OYMCTHBIE COOPYKEHUS.
Jlis co3manusi ONTHMAJIbHOM TOBEPXHOCTHOM IUIONIAW, BEHTUISIUU U
MOPHUCTOCTHU IJIACTMACCHI pa3MajIbIBaLOT.

OCHOBHOE M3MEHEHHE B KOHCTPYKIIMIO OUYMCTHBIX COOPYXKEHUH OBLIO
BHeceHO B 1973 roay (B AHrimm), xorza ObUI CO3JaH BpalarOIIUAKCS
ounosornueckuil peaktop. OH MpeACTaBISIET COOOM Bpallaroluecs «COTh»
U3 TUIACTUKOBBIX MOJIOC, MOMEPEMEHHO MOTPYKaeMbI€ B CTOYHBIC BOJBINA
MOAHMMAEMbIE Ha MOBEPXHOCThb. Ilpum Takom crnocobe yBEeTUYMBAETCS
IJIOIIA/Ib TOBEPXHOCTH, C KOTOPOMl MOXET KOHTAaKTHPOBATH OMoMacca, U
YIIy4IIaeTCsl asparusi.

OCHOBHOM HEIOCTATOK OMOPUIIBTPA — CIIOKHOCTh KOHTPOQJISI YCIIOBUH,
B pe3yiapTaTe Yero MPOUCXOAUT M30OBITOYHBIN 4~POCT HA HEM
MUKPOOPTaHU3MOB, YXYAIIAeTCs BEHTHUJIAIINS, OTPaHUYMBACTCSA
MPOTEKaHWE J>KHUJIKOCTH M, B KOHEYHOM cueTe,QUIabTp 3acopsercs |
BBIXOJUT U3 CTPOSL.

C 1914 r. npumensiercs nepepadoTKa 0TXOJI0B C MOMOILbIO aKTUBHOTO
WJla, OCYIIECTBIIEMAs CIOXHOM CMECHIO, “MHKPOOPTaHU3MOB. JTOT
MPOLIECC OCYILIECTBISIETCSI B CIEHHAIBHBIX YCTAHOBKAX — a3pPOTEHKAX.
ABpOTEHKH — OIpPOMHBIE pe3epByapbl U3 Kee300€TOHA, B KOTOPBIX
OUYMCTKA TIPOUCXOJIUT C TIOMONIBK) AKTMBHOTO WA W3 OakTepuil u
MUKPOCKOITMYECKUX IKUBOTHBIX,\KOTOpble OypHO pAa3BUBAIOTCS B ITHX
COOPYXKEHUSX, UeEMY CIIOCOOCTBYIOT OPTaHUYECKUE BEUIECTBA CTOYHBIX BOJ
1 U30BITOK KUCIOpOAa, HOCTYHAIOLIET0 ¢ MOTOKOM MOJaBaeMOro BO3/ayXa.
bakTtepun, ckieuBarofyices B XJIOMbs, BBIICISAIOT B cpedy (PepMeHTHI,
paspyliatrone opraHndeckue 3arpsisHeHus. Wi ¢ xjonbsiMu ocelaer,
OTIENSSACH OT , QUUUICHHOW BOJbL. MH]y30pum, XryTHKOBBIE, aMeObl,
KOJIOBPATKH M MIPYTHE MeJbYallliue XUBOTHBIC, MOXHUpas OaKTepuu, HE
CJIMIIIMECS, |Bv XJIONbSl, OMOJAXHUBAIOT OaKTEpHAIBHYIO Maccy HIIa.
CrouHbI€ BO/IBI CHAYaIa MOJIBEPraloT MEXaHUYECKOM, a MOCJIe XUMHYECKOM
OUYUCTKE JIJIS yOaleHus] 00JIE3HETBOPHBIX OaKTepU MyTeM XJIOPUPOBAHUS
KUJIKAM XJIOPOM WJIM XJIOPHOM M3BECThIO. /(7151 Ne3nH(pEeKIMN UCOIb3YIOT
TaKKe YIbTPa3BYK, 030HUPOBAHUE, FIEKTPOJIU3 U IPYTUE METOIBI.

[Iporecc nepepadbOTKH OTXOA0B C MTOMOIIIbIO aKTUBHOTO WUJIA SABJISIETCS
oonee 3(pdexkTuBHBIM, YeM (QUIbTpalUs, U MO3BOJISIET NepepadaThiBaTh
CTOYHBIE BOJbI B KOJMYECTBE, B JIECATh pPa3 MPEBHIIIAIOIIEM O00bEeM
peakTopa. OmHaKO OH 0O0JajaeT PSAOM HEAOCTAaTKOB: 00Jiee BBICOKMMU
AKCILTyaTallMOHHBIMHU PACXOJIaMU U3-32 HEOOXOJIUMOCTH TEpeMEIIBaAHMS
U a’paiuu; OOJILIIUMHU TPYIHOCTSIMU B OCYIIECTBJICHUU M TOJICPKAHUU
npoiecca; odpazoBaHueM OOJbIIOr0 M30BITKA OuomMaccel. HecmoTpsi Ha
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BCE ATO, MPOIECC, MCIONB3YIONINI aKTUBHBIA WJI, OCTaeTcs Hauboiee
pPacnpOCTPAaHEHHBIM  METOJIOM  TepepadOTKM  CTOYHBIX  BOA B
T'YCTOHACEJICHHBIX pailoHax, MOCKOJIbKY TPeOyeT MEHbBIIUX TUIONIAIeH, YeM
HKBHUBAJICHTHAS (PUIIbTpAIIMIOHHAS CUCTEMA.

OPPEeKTUBHOCT, JAHHOTO TMPOLECCAa MOXKHO TOBBICUTh, H3y4UB
MEXaHU3MBbI PETYISIIIUN METa00IM3Ma B MUKPOQIIOPE CUCTEM C aKTHBHBIM
unoM. Perymsius Omonaerpaganii — 3TO CJOXHas 3aaada. OgHAKo, 3Had
OMOXMMUIO COOTBETCTBYIOIIMX IMPOIECCOB, MOXHO BMEIIUBATHCA B MX
perymsuio. Hanpumep, no6aBieHre K w1y MPOMEXKYTOUHBIX MPOTYKTOB
[IUKJIa TPUKApPOOHOBBIX KHUCJIOT B HHU3KMX KOHLEHTpamusx (2-5 mr/n),
TJIIOKO3bI, AMHHOKHCIOT ¥ BUTAMUHOB (B YAaCTHOCTH, QJaHWHA U
HUKOTUHOBOM KHCIIOThI) TPUBOAUT K YCKOPEHHIO OKHCIICHUS . psiia
COCZIMHECHUN.

Bce Bo3pacratomias CTOMMOCTb MEPEPA0OTKH OTXOAO0BW.C/ TOMOIIIBIO
a’pOOHOT0 PA3NOKEHUS U DHEPTeTUYECKUNA KPHU3HUC, C OFHQM CTOPOHBI, U
HOBBIC JIOCTHDKCHUS MHKPOOMOJIIOTMM W TEXHOIOTHH — C JIPYrow,
BO3POAWJIM HMHTEpEC K aHa’dpoOHoM mnepepadotke.™ [Ipu nepepadboTke
OpPraHUYECKHX OTXOJIOB B aHAPPOOHBIX YCIOBHAX 00pa3yeTcsi TOPIOUMii ra3
U TBEPJBIM OCTATOK, COACPIKAIINM a30T U JAPYPUC TIMTATEeIbHBIC BEIIECTBA,
CoZIepXaluecss B UCXOJAHOM pacTUTEILHOM \ MaTepuane. B npupoxae takoit
MPOLIECC Pa3BUBAETCS IPH HEIOCTATKE KHUCIOpOJa B MECTaX CKOIUICHHUS
BEIIECTB PACTUTEIBHOTO WM KXUBOTHOIO MpoucxoxkaeHus. OH MOXeT
NpoTeKaTh W B  3aKPBITOW _EMKOCTH, HAIOJHEHHON TMOIXOSIINM
OpraHMYECKHM  BEIIECTBOM, “ KyJa  HE  TIOCTymaeT  BO3IYX.
MeranooOpa3yronie 0akTepun, U HEKOTOPbIE IPYru€ MHUKPOOPTAHU3MBI,
MPOAYLHUPYIONIUE HYKHBIE 3TUM OakTepusMm cyOcTpaTbl, (GOPMHUPYIOT B
TAaKUX YCJIOBUSX CHCTEMY TMPOYHBIX CHUMOMOTHYECKHUX OTHOIICHHM,
KOTOpasi MOXKET (PYHKITMOHUPOBATh HEOMPEEICHHO JI0JIT0E€ BPEMS, €CIIH B
Hee B MOAXOMAIIEM KOJUYECTBE MOCTYMAIOT BCE HOBBIC MOPIIMUA OTXOIOB.
Camas pacopocTpaHeHHass TEXHOJIOTUS aHa’pOOHOM mepepadOTKu —
Pa3JIOKEHHUE MIa CTOUYHBIX BOJ. JTa XOPOLIO pa3padOTaHHAS TEXHOJOTHS C
ycrnexoM uernodnb3yercesa ¢ 1901 r. OgHako 37ech CylecTBYeT psii IpooseM,
OOyCJHOBJICHHBIX MAaJIOM CKOPOCTBIO pOCTa OOJMIaTHBIX aHA’POOHBIX
METaHOOOpa3yIoIIMX OaKTepuii, KOTOpPhIC HCIOJB3YIOTCS B JaHHOMN
CHUCT€ME, UYBCTBUTEIBHOCTHIO K  Pa3IMYHBIM  BO3JEHCTBUSM U
HETIPUCIIOCOOJIEHHOCThIO K M3MEHEHUsIM Harpy3ku. KonBepcusi cyocTpara
TaKk)Ke MPOUCXOJIUT JOBOJHHO MEJICHHO M TMO3TOMY OOXOAUTCS JOPOTO.
Tem He menee, aHa’poOHas GepMEeHTALMUsI OTXOJ0B OYEHb MEPCIEKTUBHA
U1 PKOHOMHYHOTO TMOJY4YeHHUSI ra3000pa3HOT0 TOIUIMBA MPH YMEPEHHBIX
Temmeparypax (30-35 °C).

Jljis monydeHus: SHEPTUU U TOJIE3HBIX MOOOYHBIX MPOAYKTOB MOXKHO
UCIIOJIb30BaTh CaMble Pa3HOOOpa3HbIe OTXOAbl M ChIphe. HekoTopbie
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cTpanbl, HanpuMmep bpasunusa, ABctpanus u HoBas 3enanaus ucrnonb3yoT
CHELUAILHO BBIPAIIMBAEMbIE KYJIbTYpbl B KaU€CTBE MCTOYHMKA TOILUIMBA.
CxoaHble MPOEKTHI OOCYKIAIOTCS U B HEKOTOPBIX €BPOIECHCKUX CTpaHax,
HanpuMep B Ounnsauauy, [seunn u Upmanauu.

B Anrmmm pabora mo OMOKOHBEPCHM 3HEPTUU MPOBOJUTCS B paMKax
[IporpaMMbl IO HCHOJIB30BAHUIO COJHEYHOM BSHEPrUU; 3a CUET JTOU
nporpaMMbl (pUHAHCUPYIOTCA U MpoekThl EDC 1mo momydeHuro 3Hepruu
OMOJIOTHUECKUMHU crioco0aMu. MHOXKECTBO MMOAXOJOB HCIOJIB3YETCS B
CIIIA; Hanmpumep, OAHO OYMCTHOE COOPYKEHHE 3a CYET OMOJOTrMYECKOM
KOHBEPCHHM OBITOBOIO MycOpa IO3BOJISIET MOJy4aTh ra3 B KOJIMYECTBE,
JIOCTATOYHOM I oOecrieueHus UM 12 ThIC. TOMOB.

AHa3poOHbIe (epMEHTEpPhl MOTYT NPUMEHSTHCA TaKXKe( B, HEJsIX
MOJy4EHUS MIPOMEXYTOYHBIX MIPOJIYKTOB LTSI XUMIYECKON
MPOMBIIIJIEHHOCTH (HapUMep, YKCYCHOW, MOJIOUHOM U aKPUIIOBOW KUCIIOT
B KQUECTBE XUMHUYECKOTO ChIPbs, UAYIIETO Ha MepepadoTKy ).

N3BieyeHne mojIe3HbIX BEleCTB U3 0TX010B

OnHa W3 TVIABHBIX 3a/1a4 TEXHOJIOTHH, CBS3aHHOM C OKPYXKarolleh
Cpelol, - 3TO COXpPAaHEHHWE NPHUPOIHBIX PECYpPCOB IyTEM IOBTOPHOTO
MCIIOJIb30BAHMS MOJIE3HBIX BELIECTB, COACPKAIUMUXCS B OTXO1aX.

Hekotopsie pa3paboTkn B 3TOH .cepe€ momydmnm (PpUHAHCOBYIO
MOAJIEPAKKY CO CTOPOHBI MPABUTEILCTB M 9TO MPUHECIO CBOU IUIOIBI, HO
BCE€ K€ IMOKAa BBIXOJ KOHEYHBIX MPOAYKTOB M CTOMMOCTH ITOBTOPHOTO
UCIIOJIb30BaHMST OHMOMAacchl B HIMPOKMX MAaclITadax TakKOBbI, 4YTO 3Ta
TEXHOJIOTUsl OKA3bIBACTCS YKOHOMUYECKHA HEBBITOJIHOU. TeM He MeHee, OHa
HaxOJWUT NPUMEHEHUE MPH, NOJYYCHUU TAKUX ILEHHBIX MPOAYKTOB, KakK
Maciia, MeTaJulbl, BATAMUHADL I IENTU/IBL.

[TonyyeHue MoJE3HbIX MAaTEPUAJIOB M3 OTXOJOB MMEET /IBa ACIEKTa:
U3BJICUCHUE WM KQHUEHTPUPOBAHUE IIOJIE3HBIX BEIIECTB U3 OTXOJIOB;
MpeBpaIleHUue QTXOA0B B MIOJIE3HBIE MATEpUATIbI.

Boaga. Bogy MoXHO paccMaTpuBaTh Kak BO30OHOBIISIEMBIA peCypc.
Opnako, +CpaBHHMBass CTOMMOCTb  HEOOXOJMMOIO  JJIi  OYHUCTKH
0o0OpyIOBaHMSI CO CTOMMOCTBIO BOJIONPOBOJHOM  BOJIBI, OUYHUCTKY
3arps3HEHHON OpPraHMYECKHMMH BEIIECTBAMU BOJbl OOBIYHO CUUTAIOT
HEOKOHOMUYHOM.

[loBTOpHOE  HMCMONAB30BAaHUE  MPOMBIIUIEHHBIX  CTOYHBIX  BOJ
SKOHOMHUYHO TOJIBKO B TSKENEW MPOMBIIUICHHOCTH: JSHEPIeTHKa,
CTaJICJIUTEMHOE MPOMU3BOJICTBO, YriaeAOObIBAIOIMIAs POMBIIIIEHHOCTD.
31ech MOXKHO TMPUMEHATh HE TaKyl0 YHUCTYI0 BOJYy, KaK MUThEBas, U
MIO3TOMY CBECTH K MUHUMYMY OOpa0OTKY CTOYHBIX BOJI.

OcCHOBHBIE TPYIHOCTH CBSI3aHbl C HAJIUYMEM COEJAMHEHUH, He
noAjaronmxcs nepepadorke. Bo3amoxkHo, 3Ty po0iieMy yJaacTcsi peuuTh,
UCIIOJb3YySl MHKPOOPTaHU3MbI, KOTOpbIE IPUOOpPEId  CIOCOOHOCTH
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paspyliarh TaKue COCIUHEHUS.

Ynoopenusi. [TorpedHOCTs B O0JIee JCHIEBBIX BHICOKOKAYECTBEHHBIX
OesKkax >KMBOTHOTO IMPOUCXOXKIACHUS HENPEPHIBHO BO3PACTAET, a YHUCIO
pabOTHHKOB CEJIBCKOIO XO35MCTBA BCEe BpeMs yMeHbliaercs. [lns
pa3pelieHus 3TOro NPOTUBOPEUUS HYKHO IPUMEHATh 00JiIee HHTEHCUBHBIE
METOJbl 3€MJIENOJIb30BAHUSA, W TOIJda MOXXHO IOJYyYUTh BCE OOJbIIe
KOHLICHTPUPOBAHHBIX OTX0JI0B, KOTOPbIE TPUMEHSAIOTCS KaK yJI0OpEHHUS.

Opnako 3a nocneanue 100 et macmTaObl UCIOJIB30BAHUSA OTXOJIOB
’KUBOTHOBOJICTBA B KauyeCTBE YJOOPEHH YMEHBIIWINCh; HA CMEHY WM
npuiuin pocopHble W a30THBIE YIOOPEHUS, MPU MOJTYYEHUU KOTOPHIX
HCIOJIB3YETCA HCKONAaeMoe TOIumBO. B crpanax 3anamHou EBporb
3HAYUTEIBHYI0 YacTh CEJIbCKOXO3SUCTBEHHOW mnpoaykuuu (10 40% ot
oOlLell CTOMMOCTH) MOJYy4Yal0T UMEHHO 33 CYET MPUMEHEHUSI X UMITUECKUX
ynoopenuid. OJHaKO ILIEHbl HA TaKuWe yAOOpPEHUsS BCE BpPEMS pacTyT, U
CTAHOBUTCA JKOHOMHYECKHM  BBIFTOJAHBIM  HMCIOJIb3QBAHHUE  OTXOJIOB
’KUBOTHOBOJZICTBA B KQUE€CTBE OPraHUYECKUX yIOOPEHUIT:

Kopma nus xuBOTHBIX. B pe3ynbrare ACITENIBHOCTH YEJIOBEKA
o0Opa3yercs OrpOMHOE KOJHMYECTBO OTXOJIOB, “B/ mpoiecce mnepepadoTku
OTXOJIOB MIPU y4aCTUU MUKPOOPTAHU3MOB 0Opa3yeTCss MHOTO MUKPOOHOTO
0eJsika, KOTOPBI MOXHO IMOBTOPHO HUCIQJIB30BATH KaK KOPM ISl CKOTAa,
1ockoabKy 30-40% cyxoi MacChl BBIPOCHIMX KJIETOK — 3TO HEOUMIIICHHBIN
oemok. OpmHako OBITOBBIE M CEIHCKOXO3SIHMCTBEHHBIC OTXOJIBI, IIO-
BUJIMMOMY, HENPUTOJHBI UIsi IPOMBIIUICHHOTO MOJNy4eHus Oenka. ITo
CBSI3aHO C MX HHU3KOM IHUIEBOI IIEHHOCTHIO M C HEOOXOIUMOCTBIO
MOJIyYEHUS POIYKTa, CBOOOTHOrO OT TOKCUYHBIX BEIIECTB U MATOT€HHBIX
MHUKPOOPTaHU3MOB.

NneanbHbIM pe3yAbTATOM IOBBIIICHUS KayeCTBAa WJa CTOYHBIX BOJI
MyTeM OKCTpakium/ Oenka ODKeH OBITh OCE3BpPEIHBIN, YHCTHIH,
SKOHOMHUYHBIN » KOpM ISl )KUBOTHBIX. KpoMe Toro, B mie o0Opa3yroTcs u
ApYrue EeHHbIC\OMOJOTNYECKHE COEAMHEHUS, HAIIPUMEDP AMUHOKHUCIIOTHI U
BUTAMUHBI.

IIpo0./ieMmbl mepepadoTKU NPOMBILIJICHHBIX 0TX0/10B

[IpoMBIILITIEHHBIE OTXOAbl YCJIOBHO MOXHO pa3/eliuTh Ha JBE

KATErOpHu:

. Otxonpl POU3BO/ICTB, OCHOBaHHBIX Ha UCIOJIb30BaHUU
OMOJIOTUYECKUX TMPOIECCOB (IIPOM3BOJCTBO TMHILNEBBIX IMPOAYKTOB,
(dbepmeHTaLus).

2. OTX0abl XUMUYECKON MPOMBIILICHHOCTH.

B nepBoM ciydae OTXOAbl MMEIOT Pa3IMYHBIA COCTaB U OOBIYHO
nepepadaThIBAtOTCS MyTEM OMOJIOrMYECKOT0 OKUCIICHUS, KaK 3TO JIEIaI0Ch
TPaAUIIMOHHO B ciy4yae ObITOBOro Mmycopa. OpHako Takoil crmocoo

99



HPKOHOMHYECKH HEBBITOJICH, U B HACTOSIIEE BPEMs IIHUPOKO OOCYXKITACTCS
BOIIPOC O BO3MOKHOCTH YMEHBIIIEHUSI 00beMa pa30aBICHHBIX CTOUHBIX BOJT
MO0 MX HEMOCPEACTBEHHOI'O HCIOJIb30BAHUS — TpaHcpopMauuu (I
MOJTy4€HUsI OMOMACChI WJIH JIPYTUX [IEHHBIX MTPOIYKTOB).

B MHOrounmcneHHBIX W pPa3HOOOPA3HBIX OTPACIAX XUMHYECKON
MIPOMBIIIIEHHOCTH 00pa3yeTcss O0NbIlIoe KOJIMYECTBO OTXOOB, MPUYEM
MHOTHE€ U3 HUX C TPYJIOM TMOAJAIOTCS Pa3pyIICHUIO U JJIUTEIHLHOE BpEeMs
MPUCYTCTBYIOT B cpene. [loaromy dacto nepen oObIMHON OMOIOrMYeCcKOM
nepepaboOTKOM  OTXOMOB  ObIBa€T  HEOOXOJMMO  MPOBECTH  HUX
MPEBAPUTEIIPHYI0 ~ XMMHYECKYI0  WiIM  (U3UYECKYyl0  0O0padoTKY.
Hcnonb3oBanue crenupuueckKuXx MHUKPOOPTAaHU3MOB ISl PacHIemiIeHUs
KCEHOOMOTHUKOB TIpH TepepaboTKe OTXOAOB €Ile HE HAIIO IIMMPOKOTo
MPUMEHEHHS B IPOMBIIJIEHHOCTH, OJJTHAKO TaKOW MOJIXO]I MPEACTABISICTCS
3(HEKTUBHBIM.

PaccMoTpumM MeTop1 OMONOrHUecKOr mepepadoTKUIIPOMBIIIICHHBIX
OTXOJIOB Ha TMpUMEpax MOJIOYHOW, OYMa)KHOW ,IIPOMBIIIJICHHOCTH U
IIPOU3BOJICTBA KPACUTENIEH.

3 Orxoapl MOJOYHOH NPOMBINLICHHOCTH, IPOHU3BOJACTBA
KpacuTeJied U HeJJIIJI03H0-0yMaKHOM IIPOMbIIIJIEHHOCTH.

ChIBOpOTKa — SBJIIETCS MOOOYHBIM IPOAYKTOM ChIpoBapeHusa. Ee
COCTaB 3aBUCUT OT THUIA HUCIOJb3yEeMOro MOJOKa MU BbIpaOATHIBAEMOIO
Chlpa. B BBICYIIECHHOM WM KOHIIECHTPUPOBAHHOM BHJI€ CBHIBOPOTKA
MIPUMEHSIETCS] B KAUeCTBE KOPMaJISL )KUBOTHBIX; OJIHAKO €€ HEAOCTATKOM
ABJISIETCSL TO, YTO OHA HE, COANAHCUPOBaHA C TOYKH 3PEHUS COACpPKaHUS
MUATATENbHBIX BEILIECTB: ‘B | CBIBOPOTKE CIIMIIKOM BEJIMKA KOHIIEHTPALUS
MUHEpAJIbHBIX BEUIECTB M WAKTO3bl. Pa3paboTaHbl ciocoObl U3BJICUECHUS U3
CBIBOPOTKH  O€JIKOB, MyTeM yiabTpadUIbTpaldu, OCAXKIACHUS WIA
BBIIEJICHUSI C NOMOILIBI0O MOHHOro obmeHa. M3 Takux O€lKOB MOXHO
noytyyaTb O€AKOBBIC THIIPOJIM3AThl, WUCIONB3YS IS 3TOr0 (PEepMEHTEPHI.
[locne m3BiCHEHUS OEIKOB MONYyYarOT OOJbIIME OOBEMBI (DUIBTPATOB C
BBICOKMMHU ~, ‘KOHIIEHTpalusAMu  JakTto3bl (35-50 1/1), MuHHepaIbHBIX
BEUIECTB) “BUTAMUHOB W MOJIOYHOM KHUCIOTBI, W BCTaeT Mpodiema
NafbHEHIIIEro UX UCIOJIb30BaHUA. Eciii peBpaTUTh JIAKTO3Y B MOJIOUHYIO
KUCHOTY TIpU Y4YaCTUM MOJIOYHOKHUCIBIX OaKTEepui, TO TMOJYyYUTCS
WETOYHUK YTJIEpO/aa, KOTOPBIM MOXeT cOpaxuBarbesi Apoxckamu. [locre
cOpaxUBaHUsI HE O0053aTE€NbHO OTAEISITh MHUKPOOPTraHHU3MbI OT CpE.bI,
00BbEM KOTOpPOMl MOKHO YMEHBIIUTHh M MOJYyYUTHh OOOTAIICHHYIO OEIKOM
CBIBOPOTKY.

N3 CHIBOPOTKM TMOJYy4arOT HE TOJBKO OEJIKOBBIE MPOAYKTBI, HO U
ChIpbE JJII XMMHYECKOW MPOMBIIUIEHHOCTH (Hampumep, 3taHoin). [lyrem
XUMUYECKOr0 TUJIPOJIN3a JAKTO3bl C MOCIEAYIOMNM YIaJE€HUEM TIIOKO3bI
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M3 pacTBopa ¢ MOMOIIbIO (EPMEHTAUA MOXHO MOJYYHUTh TajlakTo3y. B
pe3yabTaTe TUAPOJIn3a JAKTO3bl (PUIIBTPAT CTAHOBUTCS OOJiee ClIaJKuM; Ha
OMBITHBIX YCTAHOBKAX TaKOW TMIPOJIM3 OCYIIECTBISETCA C MOMOIIbIO [3-
rajakTo3ujasbl. [MApoNnM30BaHHBIA (QUIABTPAT HE TOJIBKO HAXOAMT
MPUMEHEHUE B IHUIIEBOM NPOMBIIUIEHHOCTH, HO U MOXET OKa3aTbCs
MOJIE3HBIM IIPU PEIICHUH TPOOJIEM, CBSI3aHHBIX C HEJJOCTATKOM (DEPMEHTOB
Yy HEKOTOPBIX *MBOTHBIX U MPHU HENEPEHOCHUMOCTU JAKTO3bl y YEJIOBEKA.
N3 ChIBOPOTKHM MOJIYYAIOT U JAPYTU€ XUMHYECKUE COCTUHEHHUS: JIAKTO3Y,
JIAKTYJI03Yy U JJAKTOOMOHOBYIO KUCIIOTY.

BonokHUCTBIT Matepuasn, MNPUMEHSIOIIUNACS IPU  IIPOU3BOACTBE
OyMaru M JApyrux NPOJAYKTOB, TOJYYAIOT KaK W3 JIPEBECHBIX, Tak, W W3
TPaBSIHUCTBIX PACTEHUU MOCIE€ XUMHUYECKOTO paclleIIeHHs ( JUCHUHA.
OpnHako 3TOT MpPOLECC COMPOBOXKAAECTCS OOJIBIION MOTEpPEN MPEBECUHBI U
00pa3oBaHUEM OTPOMHOT0O KOJIMYECTBA OTXOIOB.

B Hacrosiee Bpemsi NOPHUMEHSIOT JBa MpoHecca MOIy4eHUs
LIEJUTIOJIO3HOM MacChl: IIEJI0YHAS U CyJib(aTHAs BapKa LeJIH0I03bI.

OCHOBHOM W3 HHMX — IIEJIOYHAs BapKa, B | PE3yJbTaTe KOTOPOH
oOpa3yercs TeMHasl BapO4Hasi KUJKOCTb. DTUOTXOJbI COAEPKAT TPYAHO
nepepadaTbiBa€Mble apOMaTHUYECKUE MPOIYKTBl PACIICIUICHUS JUTHUHA U
HU3KOMOJIEKYJIIPHBIE OPTraHWYECKHE KHUEIOTHI (MOJIOUHYIO, YKCYCHYIO H
MypaBbUHYI0). BapouHyio JKHMIKOCTB“ HE yAaeTcs mepepadarbiBaTh
OMOJIOTHYECKUMHU CIIOCOOAMH, KOTOpPbIE MOIVIM Obl TPUMEHSTHCA B
MPOMBILIJIEHHOM Maciitade; Fopa3ao HSKOHOMUYHEE YIapuBaTh JTYy
KHUIKOCTh U CKUTATh €€, MOoTydashTakuM 00pa3oM 3HEPIHIO U3 OTXOJIOB.

CynbgarHast BapKa LEINII0JI03bl IPUMEHSETCS PEKE; OHA 1AE€T OTXO]IbI
CJIEYIOIIETO COCTaBa: JULHOCYJIb(PATHI C APOMATUUYECKUMH SJIEMEHTaMU
(60%), caxapa (36%),. YKCYyCHast KUCIIOTa U METAHOJI. DTHU KUJIKUE OTXOMbI
— Xopo1ee celpbe 1Jis (hepMeHTalnK 0J1aro1apsi BBICOKOMY COJIEPKAHUIO B
HUX YTJIEBOAOB:

Ux QepmeHTanus B MHUPOKUX Macmrabax Hadara B 1909r. B
HACTOSAIIEE, BpEMsl TPAAUIMOHHBIM METOAOM YJaJ€HUd CaxapoB H
YKCYCHOM * KUCIIOTBI M3 TaKUX OTXOJOB CIYKUT HUX (PepMEeHTauus Ipu
YYaCTUU JIPOKKEN.

Henopnaromuecs nepepadboTke COCTMHEHUS MOXKHO
KOHIIEHTPUPOBATh U CKUrarh. JIMTHOCYNBb(OHATHI IPUMEHSIOT B KaU4€CTBE
CBSI3bIBAIOIIMX BEIIECTB M BCIOMOTATEIbHBIX CPEACTB IpU OypeHuwu;
HIEJIOYHBIM OKHUCJIEHHMEM TIIpW TOBBIILIEHHOM JaBIE€HUM UX MOXKHO
MpeBpaniaTh B BAHWINH.

I'maBHoe B mepepabOTKEe  OTXOJOB  IEJUTFOJIO3HO-OyMaXKHOMU
MPOMBILIJIEHHOCTH — 3TO MOHMKEHNE SHEPro3arpar, a Kakol XUMUYECKU
MNPUHIMUII TPU 3TOM HCIOJB3YeTCI — MeEHee CylecTBeHHO. (OCHOBHas
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AKOJIOTMYECKasi  mpoOjeMa, TopoXKjaaemash — IeJUIH0JI03HO-0yMaKHOM
MIPOMBIIIJICHHOCTRIO — 3TO OYMCTKAa CTOYHBIX BOJ, a Takxke 00paboTka
KOHJICHCATOB, OOPa3yIoIIMXCS B HMCHApPUTEISIX W peakTopax. CToYHBIC
BOABI OCBETJISIFOT ITyTE€M HEWUTpaIu3allii M OTCTAWBAHUS, OKHCJICHHS B
OJTHO- WJIM ABYXCTQJIMMHBIX YCTAHOBKAX C aKTUBHBIM HJIOM, B a3PUPYEMBIX
OTCTOMHMKAX IMMyTeM COUYETaHWS OWOJIOTHYECKUX U XMMHUYECKHX CITOCOOOB
OKHCIIEHUSA. OTH METOAbl TPHUTOAHBI I 3(P(HEKTUBHOTO yaaleHHUs
COCIMHCHUH, TOJBEP)KCHHBIX OWOJETpaJalfii, a TaKke TOKCHYHBIX
MPOM3BOJIHBIX ()eHOMAa, OJHAKO OHH OKa3bIBAIOTCS JIOPOTUMH W
Hed(DPEKTUBHBIMM B  Clydae TPOW3BOAHBIX JIMTHUHA, C TPYAOM
MOAOIINXCS TIepepadoTKe.

OTx0abI OT NPOU3BOACTBA KpPacuTeJiei

TexcTuiibHAasE MPOMBIIIJIEHHOCTh M MPOU3BOJICTBO/  KpacuTenei
OTHPABIISIIOT B OTXOJIbI OTPOMHOE KOJIMYECTBO KpacuTesNel M-IUTMEHTOB.
OHM TOCTYNalT B OKPYXKAWOIIYIO Cpeay co CcTodHbiMM Bomamu. C
KOJIMYECTBEHHOM TOYKHU 3PEHHSI 3TH COCIIMHEHHS HE OTHOCSITCS K UHCITY
OCHOBHBIX 3arpsi3HUTENe Bonbl. Kpome Toro, 9Td OTXOAbI OOBIYHO HE
pacCMaTpPUBAIOTCA KaK TOKCHMYHBIC WJIM KaHIEPOI€HHbIE M1 PBHIO WM
MJIEKONUTAOMMX (32  MCKIIOYEHHEeM ¢O€H3MIMHA U  KATHOHHBIX
KpacHTelien).

JUIsl OYMCTKHA OKpAIIeHHBIX CTOYHBIX BOJ MPUMEHSIIOT XUMHUYECKUE
METOJbl. YJaleHue KpacuTeleil. M| MUTMEHTOB C IOMOILIbI0 MHUKPOOOB
BECbMa OrPAHUYEHO. YCTpaHEHUE' 3TUX MPOAYKTOB H3 OTXOAOB C
MOMOIIIbI0 AKTUBHOTO MJIA 3aKII0YAeTCs B OCHOBHOM B aJCOpOIMH, a HE B
nerpananud. CTeneHb ux, pasjioKeHUsT MUKPOOPTraHU3MaMU ONPeeIIIeTCs
pacTBOPUMOCTBIO, HOHHBIMM  CBOMCTBAMH, a TaKXe INPUPOJIOU
3amecTuTeneil u nxdauciaoM. Okazanoch, 4TO MUKPOOPTaHU3MbI CLIOCOOHBI
paziiaraTh Kpacutred, HO TOJbKO MOCJIe aJanTaluy K 3HaYUTEIbHO Oolee
BBICOKMM KOHIIEHTpAIMsAM, YEM T€, KOTOPbIe OOBIMHO OOHAPYKUBAIOTCS B
CTOYHBIX BOJAX.

4 Buojerpagauus He(PTAHBIX 3arpsi3HEHUH, NMECTUIHIOB H
MOBEPXHOCTHO-AKTHUBHBIX BEIIECTB.

PaccmotpuM mporieccsl Onoperpaganu CIOXKHBIX CMECEU YIIIEBOJIOB
W'MX MPOU3BOJHBIX B CpEllax, 3arps3HEHHBIX HEPThI0. MICTOUHHUKM Takux
3ArpsA3HEHUNM MOryT OBITh CaMbIMH  Pa3HOOOpPA3HBIMHU: IMPOMBIBKA
KapaOeIbHbIX OYHKEPOB ISl TOPIOYET0, aBapUM Ha TaHKEpPax B OTKPHITOM
Mope (OCHOBHAsI IpUYKMHA HEPTAHBIX 3arpsi3HEHUIN OKPY’KAIOIIEH Cpelbl),
YTEUKH B HEPTEXpaHUIUIIAX U cOPOC OTPAOOTaHHBIX HEPTEITPOIYKTOB.

Crounble BOAbl HEPTAHOM MPOMBIIUIEHHOCTH OOBIMHO OYHIIAIOT
OMOJIOTHUECKUM CHOCOOOM TOCie€ yaalieHWs Oonblled Yacth HedTH
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(pU3MUEeCKUMH CITOCOOaMHM WJIM C MOMOIIBI0 KOAryJsiHTOB. TOKCHYECKOE
BO3/ICHICTBME KOMIIOHEHTOB TAaKMX CTOUYHBIX BOJ| Ha CHCTEMbI aKTUBHOTO
ujia MOXXHO CBECTH K MUHUMYMY TTyT€M MOCTETICHHON «aKKJIMMaTH3aIluN)
OYMCTHOM CHUCTEMBI K TMOBBIIICHHOW CKOPOCTH MOCTYIUICHHSI CTOKOB U
MOCJICYIOIIETO MOJAePKAHUS CKOPOCTH TIOTOKA M €ro COCTaBa Ha OJHOM
YpPOBHE.

Cambie OonbllIMe YTeUKH HE(YTU B OKPYKAIOIIYIO CPEly IPOUCXOMIST B
MOpe, TJe OHa 3aTeM [OABEPracTcs pa3IuYHbIM  (U3HUYECKUM
MpeBpallleHUsIM, HW3BECTHBIM Kak BbIBETpUBaHME. B  xome ATHX
aOMOTUYECKUX TMPOIIECCOB, BKJIIOYAIONIMX PACTBOPEHUE, HUCHAPECHHE “U
(doTOOKHUCIICHHE, pa3iaracTcsi — B 3aBUCUMOCTH OT KauecTBa HEQTH U OT
MeTeopojornueckux yciopuh — 25-40% wnedtn. Ha »sToi “\.craguu
pa3pylmialoTcs  MHOTHE  HH3KOMOJICKYJISIpHbIe  ajkaHbl: - CTerneHb
MUKPOOHMOJIOTHYECKON JeTpaaallii BhIBETPUBIINXCS HE(TAHBIX Pa3/IMBOB
ompexaensierca psaaoM  (pakropoB. Becbma BakeH~cocTaB HeTHU:
OTHOCHUTEJIBHOE COJIepKAHUE HACBIIIEHHBIX, APOMaTHUYCEKNX, COJIEPKAIIIX
a30T, CEpy U KUCIOPOJ COCTMHEHUN B PA3IMYHBIX ‘TUITaX HEPTH Pa3IUIHO.
OnpeneneHHY0 YCTOMYUBOCTh He(DTU MPUIAIOT, PA3SBETBICHHBIC AJIKAHBI U
cepycoepKaliue apoMaTHIECKUE COSIMHEHIS.

Kpowme Toro, ckopocts pocta OakTepuit, a CJe0BaTeIbHO, U CKOPOCTh
Oounoaerpagau ONpenesstoTcs AOCTYMHOCThIO MUTATEIbHBIX BEIIECTB, B
yacTHOCTU a3oTa U dochopa. Okazanock, 4To J0OABIECHHUE ITUX BEIIECTB
YBEJIMUUBAET CKOPOCTh Onoaerpananuu. KoimuecTBo pa3HbIX OPraHU3MOB,
CIIOCOOHBIX PpAacTM Ha KOMIIOHEHTaX HE(PTH, 3aBUCUT OT CTENCHU
3arpsi3HEHHOCTH yriieBojopoaamu. Hanpumep, 60bilie BCero ux HaXOMdsT
MOOJIM30CTH KPYIHBIX (HOPTOB WM HEPTIHBIX IuIatQopM, Tae cpeaa
MOCTOSIHHO 3arpsizHeHa\He(ThI0. [lomHas gerpagaius HePTH 3a4acTyrO HE
MPOUCXOJIUT JaKe \TpU ydacTuM OOraThlX IO BHUJOBOMY COCTaBY
MUKPOOHBIX c0001ecTB. OCHOBHBIE (pu3nUecKue (HakTOphl, BIUSIONINE HA
CKOPOCTh Ppa3NiekeHus: HepTH - ITO TeMIeparypa, KOHICHTpaIUs
KHUCIIOPOAd; TUAPOCTATHUECKOE JaBJICHUE U CTENIEHb JUCTICPCHOCTH HEPTH.
Hanbonee 3pdexTuBHas Onoaerpamaiys OCYIISCTBISETCS TOTAa, KOraa
He(dTh SMyJTBIUPOBaHA B BOJIE.

Ocobyto mpobsieMy TPEACTaBISIIOT BBIOPOCHI WM CIydailHbIE
pazauBbl He()TH HA TOBEPXHOCTU TIOYBBI, TOCKOJILKY OHU MOTYT TIPUBECTH
K 3arpsA3HEHUIO TTOYBEHHBIX BOJ M MCTOYHHMKOB MUTHEBOM BOMBI. B mouse
COJIEPXKUTCS OYE€Hb MHOTO MHKPOOPTaHM3MOB, CIIOCOOHBIX pa3pyliaTh
yraeBoaopoasl. OMHaKO Jake WX aKTUBHOCTh HE BCETJa JOCTAaTOYHA, eCIH
00pa3yroTcsi pacTBOPUMBIC TMPOU3BOAHBIC WM TMMOBEPXHOCTHO-aKTHBHBIC
COEJIMHEHUS, YBEIIMYUBAIOIINE PACTIPOCTPAHEHUE OCTAaTOUHON HEPTH.

buoaerpaganus necTUUMI0B
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BrIOpockl  OTX0/OB TMPOM3BOACTBA TECTHIMAOB CETOAHS CTPOTO
KOHTPOJIUPYIOTCS; TEXHOJOTHSI OYHWCTKH CTOYHBIX BOJ WU HUX
JETOKCUKAIIMU XOpOIIO pa3paboTaHa, XOTS OCTaeTCsl CIOXKHOW H
MHOrooOpa3zHoii. OHa BKJIOYAaeT CHayajla »JKCTPAKIUIO MECTUIUIOB
pPacTBOPUTENSIMU, A 3aTeéM OOBIYHYIO OHMOJIOTMYECKYI0 00padoTky. s
JUKBUJAIMNA  HEMPETyCMOTPEHHBIX BBIOPOCOB, TMPOUCXOIAIIUX IIPH
yTeUYKax WIA TPOMBIBKE W 3aMEHE KOHTEHHEPOB C MECTHIMIAMH,
MOAXOASIIAs TEXHOJIOTHS TMOKa OTCYTCTBYeT. llecTwimapl momagaroT B
OKPY’KAIOIIYIO CPEy U B pe3yjbTaTe HCIOJb30BaHUSA UX JUIsl 00paOOTKH
CEJIbCKOX031CTBEHHBIX KYJIbTYD. BonbmumHcTBO TIECTUIIAIOB
pacuieruisitorca  OaktepusiMu  u  rpubamu. [IpeBpamieHune HCXOIHOTO
MECTULIN/Ia B MEHEE CIIOKHBIE COCIMHEHUSI HEPEJIKO OCYILECTBIBIETCS MPU
y4acTUHd COOOIIECTB MHUKPOOPTaHM3MOB. bBbUTHM OMHCaHbl~ PA3IMYHbIC
CTaAU M TIPOMEXKYTOUHBIE NPOAYKTHI mpoueccoB nerpaganuu JIT,
UayleH, HampuMep, B XOJ€ COMPSHKEHHOTO METa0o0JIM3Ma U TPUBO/IAIICH
K MOJTHOW MUHEPAJIM3alMK STOTO CTOMKOTO MECTUITU/IA.

YacTto W3 cpenpl, coaepkalieil KCEHOOMOTHK;, MOXXHO BbIJCIUTH
COOOIIECTBA TAaKOro poJa, B KOTOPBIX OH CIYXUT HE OCHOBHBIM
HMCTOYHUKOM yrjepoaa, a HUCTOYHUKOM ¢ocdopa, cepbl HIM a3oTa.
Upes3BbpuailHO BBICOKASI TOKCUYHOCTD NMECTULKMAOB 3a4aCTYI0 YTPAYMBAETCS
Ha TMEPBOM Xe€ CTaauu HUX MoJuduKalldu, OTO MO3BOJSET pa3zpadoTarh
OTHOCHUTEJIbHO  HECJIOKHBbIE  MHUKPOOHMOJIOTHYECKHE  CIHOCOOBI  HX
AeTokcukanuu. Hanpumep, B pe3ysbrare rupoin3a MOXKET 3HAUUTEIHHO
YMEHBIIIUTHCSI TOKCHYHOCTh HMECTHIMAA WM YBEIUYUTHCS BEPOSTHOCTH
ouoxaerpamanuu. s ,3Tore  xopomo ObI0 OBl MCIOJIB30BaTh
BHEKJICTOYHBIE (PEPMEHTBHI, | CHOCOOHBIC (YHKIIMOHUPOBATH B OTCYTCTBHE
KOPEepMEHTOB WU + ClelupuUecKux (HaKTOpOB U  OCYLIECTBIATH
JETOKCUKAITMIO PA3HOOOPa3HBIX MECTHUIIH/IOB.

Buoaerpaaganusi moBepXHOCTHO-AKTHBHBIX BelIECTB

[lo  yyBerBUTENBHOCTH K  OWOJErpajalud  CHUHTETHUYECKHE
MMOBEPXHOCTHO-AKTUBHBIC COCIMHCHHS, IIPUMEHSEMbIe B OBITY U B
MPOMBILIJIEHHOCT Kak MOIOIIUE CPEACTBA, MOXKHO pa3feiuTh Ha
(OKECTKHE» M «MSTKHE». AHUOHHBIE COSMHEHUSI STOM TPYIIbI, TAKHE KaK
AIKUOCH30JICYIb(OHATHI, B KOHIIE 50-X IT. IPUBJIEKIN K ce0¢ BHUMAHUE
TEeM,» YTO OHHU 3arpsi3HAIOT OKPYKAIONIYI0 CpeIy: 9TO MPOSBISAETCA B
00pa3oBaHUU NIEHBI B BOJIOEMAX.

CHauana B poJaKy MOCTYIAIH «KECTKUE» JIETEPTEeHTHI, YCTONUNBbHIE
K pa3OkKEHUIO B OKPYKAIOUIEH cpele, COAepKalllue pa3BETBICHHBIC
aNKWJIbHBIE OOKOBBIE Ienmu. YTOOBI MpemoTBpaTUTh WX HAKOIUICHHWE B
MpPUPOJIC, MPOMBIIUICHHOCTh JOOPOBOJIBHO TMEpeluia K MPOU3BOJICTBY
MTOABEP)KECHHBIX Omojierpaaanym, JTMHEHHBIX HEpa3BETBJICHHBIX
anKWIOCH30/ICYIb(POHATOB. Pa3pylieHne 3TUX MOBEPXHOCTHO-aKTUBHBIX
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COCIMHEHUN HAYMHAETCS C OKHUCJICHUS KOHIEBBIX METWJIBHBIX TPYIIII,
MOCJIC YEro 3a CYET [-OKUCIICHUS UICT paclleryieHue JUHEHHBIX OOKOBBIX
uenen. JlaHHbIN npouecc OCyIECTBIISIETCS TOIBKO B a3pOOHBIX YCIOBUSX,
MOCKOJIbKY JUIsl HA4aJIbHOTO OKHUCIUTEIBHOTO dTana TpeOyeTcst KUCIOPO/I.
Pa3BeTBiIeHHBIE MOJIEKYJIBI HE BCET/Ia OKA3bIBAIOTCA YCTOWYMBBIMH, XOTS
mpolecc UX [-OKUCIEHUS W 3aTpyAHEH. MeXaHu3M pa3pylIeHHs
Pa3BETBJICHHOM 1IETIH /IO KOHIIA HE YCTAHOBJICH.

Anxuncynb(haTrhl BCe €lle MCHOJb3YIOTCS KaK MOIOIIUE CPECTBA Ha
(abpukax-nmpauyeyHbIXx ¥ B KOCMETUYECKON MPOMBIIIJICHHOCTH, OCHOBHYH)
UX MacCy COCTaBJISIOT MEPBUUHBIC anKWiICyIb(athl. JInHeiHbie cynshaTh
JIETKO pa3pylialoTcs, HO ATOT TMPOLECC 3aMEIseTcss W3-3a HaTUJus
Pa3BETBJICHHBIX Y4acTKOB. B mepBUYHOI aTake 3TUX MOJEKYJI+y4aCTBYIOT
cyibdaraspl, 0O0pa3ylOIIUE€ COOTBETCTBYIOIIME  CIUPTHI, | "KOTOPHIC
MOJIBEpraloTCsl 3aTeM JajbHeimeMy meTabonu3Mmy. [[as aToro mpoiecca
KHCIIOPOJ HE HY)KEH, U OH MOXKET UJTH B aHA3POOHBIX YCIOBHUSX.

Hekoropbie aeTepreHTbl NPUMEHSIOTCS B OBITY, IMOCKOJBKY OHHU
00JIer4aroT CMauyMBaHUE U CHOCOOCTBYIOT OOpa3OBAHUIO IMYJIbCHUM, UX C
YCIEXOM HCIONB3YIOT TIPU TPOU3BOJICTBE” adpo30Jiel ISl CEIbCKOTO
XO035IIICTBA U B KOCMETHUYECKON MPOMBIIUICHHOCTH. JINHEHbIE IepBUYHBIC
AJIKOTOJIbATOKCUJIATHl MUHEPAIU3YIOTCANOBICTPO M J0 KOHIIA, HO OoJiee
BECOKOMOJIEKYJISIPHBIE ~ TOMOJIOTH  Ooyiee  ycroMuuBbl.  [lerpananus
OCYIIECTBIISIETCSI TMYTEM OKHUCIEHWS KOHIIEBBIX METHJIBHBIX TpPyHI U
MOCTEAYIOMIETO [-OKUCICHUs € 00pa3oBaHMEM HU3KOMOJIEKYJISPHBIX
QJIIKAaHOATAITOKCUJIATOB, JTUIHCHHBIX MTOBEPXHOCTHO-AaKTUBHBIX CBOMCTB.

Nmeromuecs B MpOADKE JACTEPTSHTHI PEAKO COAepkaT Mo Becy Oosee
30% NOBEPXHOCTHO-AKTUBHOTO coeauHeHus. K dmcmy ocranbHBIX
KOMITIOHEHTOB OTHOCATCS ONTHYECKHE OTOeIMBarenan, OTOeInBaTesu-
OKHUCJIUTE-JIH, BCIOMOTaTeIbHbIE MMEHO00pa30BaTeNId, aAHTUKOPPO3UIHBIC
nobaBku ul PepMeHThl. OCHOBHYIO MacCy COCTaBJISIET HOCHUTENb
(HarmoTHUTENb). HarmonmHutenu HyXHBI U1 YMEHbBIICHUS KOHIEHTPALUU
CBOOQMHOFO KAJIbLIMA U MarHus C LEJbI0 MPEeJA0TBpalleHrus 00pa3oBaHus
HEOPraHMYECKUX OCAIKOB; B MPOTHUBHOM CJIydae BBINAIYT B OCAJIOK COJH
HICNOYHO3EMENIbHBIX METaJNIOB U aHMOHA JIETepreHTa.

Takum o00Opa3om, OHOJOTMYECKHE METOAbl AT CYIIECTBEHHBIE
pE3yNbTaThI npu OUYHNCTKE OTXOJIOB penpUSATHI Hed-
TerepepadaTbiBatOIed, IE/UTFOJI03HO-0yMaXXHOM MPOMBIIIJICHHOCTH, a
TaK)kK€ KOMMYHaJIbHO-OBITOBBIX CTOKOB.

KiroueBbie CJI0BA M IOHATHS
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AKTHUBHBINA WJI CTOYHbIE BOAbI
a’poOHasi nepepadorka KCEHOOMOTHKH
a3POTEHKH MUTMEeHThI
Ouoaerpaxaumsi 0TX010B NeCTUI MBI
JAeTEPreHThI ATKWIICYJIb(ATHI
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JIEKIUA 11. XUMHUSA U BUOTEXHOJIOI'UA

1 BPOJIMJIBHOE ITPOU3BOJICTBO PACTBOPUTEJIEN.
2 IIpor3BOACTBO OPTrAaHUYECKUX KUCTIOT.
3 IIpon3BOICTBO AMUHOKHUCIIOT.
4 Ilosryyenue (pepMEHTOB.

KopHu coBpeMeHHO# MpUKIIaTHON MUKPOOUOIOTUH U OMOTEXHOJIOTUU
YXOMAT B XUMHYECKYIO TPOMBIIIJICHHOCTh Hayana XX BeKa: UMEHHO TOTAd
ObLTM  pa3padOTaHbl OCHOBBI MPOMBIIUICHHOIO TPOU3BOJCTBA  psijia
XUMHUYECKUX BEIIECTB (HAIpUMep, alleToHa, STUJIOBOIO CIIUPTA, OyTAHOJIA)
U3  YrIeBOAOB pacTeHud. Ha cMeHy J3Toll  BaXHOW , (OTpaciu
MIPOMBIIINIEHHOCTH TpHUIIIa OBICTPO pa3BUBAIONIASCA HEPTEXUMUUYECKas
MPOMBINUIEHHOCTh. OJHAKO cerdac 3amachl MCKOIIAEMOTO | CHIPbs CTalu
MpPEeIMETOM KOHKYPEHIIMH, TaK KaKk OHO TpeOyeTcs sl MPOU3BOACTBA
XUMHUYECKUX BEIIECTB, SHEPTUM M JIaXkKe MUIIEBBIX MPOAYKTOB; BCE ITO
yCyry0JIgeTCs IOBBIILICHUEM 1IEH Ha HEQTh U yroJib.

B Takux ycjoBUSX MpUMEHEHHE TMPOIECEOB HOBOTO THUIA TIpU
MIPOU3BOJICTBE XUMHUYECKHX BEIIECTB H3 BO3QOHOBIIEMON OHMOMACCHI
CTaHOBHTCSI BCe 00Jiee MEePCIEKTUBHBIM.

MHuoroob6emaroniei 00J1aCThIO JanbHENIEro pa3BUTHSA
MPEJICTABIISIETCS TMPOU3BOACTBO IICHHBIX *BEIIECTB W3 PACTEHUN IyTeM
MacCOBOT'0 KyJbTUBUPOBAHUS KJICTOK PACTECHUIA.

1 BPOINJIBHOE [TPOU3BOJCTBO PACTBOPUTEJIEI.

K 4unciy BaxHBIX OpPOJMIBHBIX MPOU3BOJCTB OTHOCUTCS IMOJTYYEHUE
aleToHa U OyraHoJja. BHepBbie B MPOMBIIUICHHOM Macilitabe OHU ObLIU
ocymecTtBiieHbl B Mandecrepe BeiicMaHoM B X0A€ NEpPBOM MHUPOBOM
BOMHBL. AIIETOH ObUT HEOOXOJAMM KaK METATEJIbHOE B3PhIBUATOE BEILIECTBO
B TSDKEJOW < “apTwuiepud. Jlo Hayana BOEHHBIX JEHUCTBUM  €ro
AKCIOPTUPOBANM M3 l'epMaHuu. ALIETOH HHU3KOrO KadecTBa IMOIy4ald
IIyTEM CYXOU TIEPETOHKH JIPEBECUHBI.

Bponunenbiii nponiecc (pepmenTaius) OblT OCHOBAH Ha mepepadboTKe
Kpaxmaia, KOHIEHTpAIUsl KOTOpOro cocrtasiisuia 10 3,8%, aHadpOOHBIMU
CHOPOOOpa3yIOIIMMHU  OaKTepUsIMU Clostridium  acetobutylicum.
[Tpespamienuto noxasepraioch A0 30% cyOctpara, B pe3yiabTare 4ero
noyyvanach cmech pactsopureneit (60% Oyranona, 30% amerona, 5-10%
ATaHOJIa, U30IPONAaHOa U Me3UTUIOKcuaa). OcranpHas 4acTh cyOcTpara
IpeBpanianach B BOAOPOA U YTIIEKUCIBIN ras3.

ITockoabky 00pa3oBbIBaIMCH 00JbIIME 00BEMBI TIa30B, IMpPHU
KPYNHOMACIITAOHOM NPOU3BO/ICTBE NMepeMelIMBAHUS He TPe00BAJIOChH,
a TIJaBHasi CJ0HOCTh 3aK/J4YajJach B TralleHMd TmeHbl. B
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3aBHCHMMOCTH OT IITAMMOB OTHOIIECHHE ALETOH-CIIUPT HECKOJbKO
BapbupoBaio. MHorme MHKPOObI, pa3pyllal0lue KpaxMaja u
CIIOCOOHBbIC 00PA30BBIBATH PACTBOPHUTEIM, MOT'YT TaKkKe COPaKMBATh
MeJIACCY NPH COEP:KAHUM caxapa B cpeae 10 6%.

PactBopurenu oOTHENAOT OT cpeabl OTrOHKOW. B KOHLEe mnepBou
MHUPOBOM BOMHBI TJIABHYIO POJIb CTAJIO UTPATh MPOU3BOACTBO OyTaHOIa: OH
HaliesJa NPUMEHEHUE MPH MOJTYYEHUH IUPOKOTO KPyra BEIIECTB, BKIIIOUAS
MOYE€BUHO(OPMaNbAECTUTHBIE MJ1aCTMACCHI, MJ1aCTU(UKATOPHI U
TOPMO3HbIE  KUAKOCTUA. [loOOYHBIH  MPOIYKT,  BOAOPOJ,  CTAJ
UCIIOJb30BAThCSI B MPOU3BOJACTBE CHUHTETUYECKOTO METaHONAa W Ui
TUJPOTCHU3ALNY MUIIEBBIX MACEIT; YIJIEKUCIIBIN Ta3 JU00 CXKIKadMs; JIn00
IpeBpaliajii B Cyxou Jien. TBepable BEILIECTBA OTXOJOB COAEPIKAIU
00JIbIIIOE KOIMYECTBO pubodiaBuHa (BUTaMuHa B;), U HUX MOXKHO OBLIO
HCIIO0JIb30BaTh Kak Ooraryro 0eJKoM J00aBKY K KOpMaM.

[locne BTOpol MHUPOBOWM BOWHBI OpPOAMIBHEEY JIPOU3BOJICTBO
pacTBOpPUTENEN  CUJIBHO  COKpAaTWJIOCh, TaK ., KAk yMEHBbIIWIACh
OTHOCUTEJIbHASI CTOMMOCTh HE(PTEXMMHUUYECKUX MPOIYKTOB MO CPABHEHUIO
¢ mosuMepamu caxapoB. [IpousBoacTBO H-OyTaHoNA MyTeM (hepMEHTALUU
poaoinKaiock ToibKko B IOAP. OngHako B HacCTOsIIEe BpeMs MOTy4YEHUE
OyraHoJia myTeM (epMeHTallMu CTaHEBUTCSI Bce 00Jie€ BBITOAHBIM.
['maBHBIM HEZOCTATOK CYILIECTBYIOLIErO "METONA — HU3Kasl YCTOMYMBOCTH
ITaAMMOB MHUKPOOPTAaHM3MOB K KOHEYHBIM IMPOAYKTAM M OTHOCUTEIHHO
HU3KUU BBIXOJ] pACTBOPUTEIIEH.

2 IIpou3BOACTBO OPraHUYECKUX KUCJIOT.

Cpenu opraHudeckuX, KACJIOT caMasi BakHasi — yKcycHas. Ha pbIHOK
CHIA ee exeromHo mnocrymaer okoyio 1,4 MiIH. TOHH OOILEH CTOMMOCTBIO
no 500 muH. moswt., B TipomsioM OCHOBHYKO 4YacThb YKCYCHOW KHCJOTBI
MoIydalid MyTeM MUKPOOMOJIOTHYECKOTO OKUCIICHUS 3TaHoJIa, HO CETOIHS,
3a UCKJIFOYEHHUEM ITPOU3BOJICTBA YKCYCa, ATOT MPOIIECC 10 SKOHOMUYECKUM
COOOpKCHUSIM. HE IPUMEHSETCSI.

TexHmygeckass yKCyCHasl KHUCJIOTa WCHOJB3YyeTCS TP BBIpAOOTKE
MHOTHX XMMHUYECKUX BEIIECTB, BKJIIOYas Kay4yyK, MJACTMAcCChl, BOJIOKHA U
WHCEKTUITUIBI. [Tpu 0OBIYHOM crioco6e IIPOU3BOJICTBA
MUKPOOMOJIOTHYECKass KOHBEPCUS ASTaHOJAa B YKCYCHYIO KHCJIOTY IIpHU
ydactuu mTaMMoB Acetobakter w Cluconobakter uner B a’3poOHBIX
YCJIOBUAX U MIO3TOMY, CTPOTO TOBOPSI, HE SIBJISICTCS MPOIECCOM OPOKEHMUS.
Ykeyce 1o MpaBy CUMTAETCS BAKHEUIIIUM IIPOJIYKTOM
MUKPOOMOJIOTHYECKON MPOMBIIIIIEHHOCTH.

B xonne XIX B. HaUamoCh NPOMBIIIEHHOE MPOU3BOICTBO MOJIOYHON
KUCJIOTBl TpPU Y4YaCTUU MOJIOYHOKHUCIBIX Oaktepuit  Lactobacillus
delbrueckii, L. leichmannii, L. bulgaricus. 910 ObLT OJUH W3 TEPBBIX
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MpOLIECCOB, TJ€ MNPUMEHAJIACh YacTU4HAs CTEPUIM3alUs  CpPEJIbl
HarpeBaHueM. JTOT MHKPOa’pO(UIIbHBIN MPOLECC OCYIIECTBISETCA MPU
BHICOKOIT Temmeparype (45-50 °C). B HeM HCHONB3YIOT coJepiKaliee
Kpaxmaj ChIpb€, KOTOPOE€ MpEeIBApUTEIIBHO 00padaThiBalOT (PepMeHTaMu
WJIU TIOJIBEPratoT KUCIOTHOMY THIPOJIU3Y.

Lactobacillus bulgaricus axTUBHO COpaXHWBaeT JAKTO3y WU MOXET
MIO3TOMY HCIIOJIb30BaTh MOJIOYHYIO CHIBOPOTKY B KauecTBe cyOcTpara. B
JIPYTUX CIlydasx KOHBEPCUU MOJIBEPraeTcs caxaposa.

MonoyHyt0  KHCIOTY MCHOJB3YIOT B  KayecTBe J00aBKU K
0€3aJIKOr0JIbHBIM HAMHUTKaM, 3CCEHLMUSAM, (DPYKTOBBIM COKaM, HKeMaM ‘U
cuponam, JJisl AeKaIbIIU(DUKAIIMN KOXK B TyOMILHOW MPOMBIIUICHHOCTH, a
TaKkKe MpH MpousBoacTBe IiactMacc. Coau  MOJIOYHOM ( KUCIIOTHI
UCIIOJIB3YIOTCS B MEUIMHE.

[Ipon3BOJACTBO JTUMOHHOM KHUCIOTHI METOJOM (DEPMEHTANUHN TaKkKe
MPUHAUICKUT K YHUCIY JaBHUX OHMOTEXHOJIOIMYECKUX IIPOLIECCOB: OHO
Ob0 HamaxkeHo B 1893 r. Ero pa3ButuMe 0UIQ B-TECHOW CBSI3U C
pa3pabOTKOM MHOTMX (PYyHAAMEHTAIbHBIX AacHeKTOB MHKPOOHOJIOTHUHU.
Bnauasie ocHOBHBIE TMpoOJeMbl OBUIM _€BSA3@aHBI C MHUKPOOHBIM
3arpsi3HeHuEeM. B mouckax uX pemieHus ObWIO " HaWJEHO, YTO MPOILECC
MOXHO BECTU MPU O4YeHb HU3KUX pH, W 5Te TIOYTHM HE CKa3bIBaeTCS HA
00pa3oBaHUU KUCIIOTHI TPUOAMHU.

B npoMmbIieHHOM IPOU3BOACTBE JIMMOHHOM KHUCJIOTHI B OCHOBHOM
ucnonb3yercs Aspergillus niger,H0 TIpUMEHSAETCS TaKXke U A. wentii.

JIMMOHHYK0 KHCJIOTY { IIMPOKO HCHOJB3YT B INHIIEBOH,
(papManeBTHYECKOH H “KOCMETHYECKON IPOMBIILICHHOCTH. J(PHUPbI
JIMMOHHOM KHCJOTHI (IIPUMEHSIOTC B MPOU3BOJACTBE IJIACTMACC.
IHocko/IbKY JIMMOHHASN KUCJI0TA CBA3BIBAECT METAJLIbI, €€ MCIOJIb3YI0T
JJIS1 UX OYHMCTKH,

CxeMa MoAayyeHHUs HEKOTOPBIX OPraHUYECKUX KHUCIOT IMpeACTaBieHa
HA PUCYHKE 7.

3 IIpou3BOACTBO AMHUHOKHCJIOT.

Bce ) aMMHOKHUCIOTBI, M3 KOTOPBIX COCTOST O€NKH, SBISAIOTCS L-o-
aMuHokuciotaMd. OHM HaxXoJsT NMPUMEHECHHE KaK MHUIIEBbIe J00aBKH,
[IPUIPaBbl, YCWIMTENM BKyCa, Kak CbIpb€ B MapPOMEepHOH U
(apmarieBTU4ECKOW TPOMBIIIJIEHHOCTH W TPU TPOU3BOJCTBE JPYTHX
BellecTB. MIX MOXXHO TOy4daTh Kak M3 HOPUPOJHBIX MPOAYKTOB (TJIABHBIM
00pa3oM Tpu TUAPOIU3E OCJIKOB pACTEHUM), TaK U MyTEM XHUMHYECKOIO,
MHUKPOOHOJIOTUYECKOT0 MU (PEPMEHTATUBHOTO CUHTE3A.

[IpousBoncTtBOo Takux BewmlecTB, Kak L-rimyramar, L-Bamun, DL-
anaHuH, L-rnyramMuH u L-npoauH npu y4acTuu AUKUX IITAMMOB OakTepuid
OCHOBaHO JMOO Ha HWCIOJB30BAaHUM MPUCYLIUX OTUM OaKTepusIMm
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ocoOeHHOcTEe Merabonu3Ma, MO0 Ha CTUMYJSIUUM  OOpa3oBaHUs
AMUHOKHCIIOT B OTBET HA U3BMEHEHHUE YCIOBUI BHEIIHEUN CpeIbl.

OO6pa3oBbIBaTh AMUHOKHUCIJIOTHI CIIOCOOHBI OaKTEpUU MHOTHX POJOB
(Corynebacterium, Brevibacterium, Bacillus, Aerobacter, Escherichia),
MPUYEM OHHU HACTOJBKO MPOIYKTUBHBI, YTO IPOU3BOJCTBO CTAHOBHUTCS
pentabensHbiM. Tax, Bunel Corynebacterium wna  Brevibacterium,
BBIPAIIMBAEMBIE HA YIJIEBOJHOM ChIpbE€, HAa 3TAHOJE NPU HAIMYUH
JOCTAaTOYHOTO KOJIMYECTBa OMOTHHA B CpeJIe CIIOCOOHBI CUHTE3UPOBATH 10
30 r/n rmyramara.
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Puc. 7. IIpon3BoaCTBO OPraHUYECKUX KUCIOT U3 IIOKO3bI

AMMHOKHCJIOTHI HAXOSAT IPUMEHEHUE BO MHOTUX c(pepax:

1. X ucnonb3yloT B KadyeCTBE MMIIEBBIX 100aBOK. Tak, JM3UHOM,
TPpUNTOPAHOM M TPEOHUHOM OOOTallalOT PACTUTENbHBIE O€JKH, a
METHUOHHWH BKJIIOUAIOT B OJIt0/1a U3 COMU.

2.1Ipu BBIPaOOTKE MHUIIEBBIX MPOJYKTOB AMHHOKHUCIOTHI HAXOJSAT
MpUMEHEHHWE B TIOJIMYCWIMTENSAX BKyca W J00aBok. biarogaps
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BBIPAKECHHOMY MSCHOMY BKYCY IIMPOKO MCIIOJB3YETCS MOHOHATpHUBAEBas
COJIb TJIYyTAMUHOBOW KHUCIOTBL [JIMIIMH 10OAaBISAIOT KAaK MOJICIACTUTEND,
0aKTEepUOCTATUYECKOE BEUIECTBO U AHTUOKCHUIAHT.

3. AMUHOKHUCJIOTBl TPUMEHSAIOTCS B MEAUILMHE, a HEKOTOPBIE HX
aHAJIOTH UCIIONB3YIOTCS JIJISl JICUCHUS TICUXMUECKUX 3a00JIEBAHMIA.

4.B  xumuueckod U (apMalEBTHUYECKOM  MPOMBIIUICHHOCTH
AMUHOKMUCIIOTBl I[IUPOKO HCHOJIB3YIOTCS Kak IIPEAIIECTBEHHUKUA B
MPOU3BOJICTBE  JETEPreHTOB, MOJIUAMUHOKUCIOT (M3 HHUX JENal0T
CUHTETUYECKHE BOJOKHA W IUICHKH), MOJMYpPETaHA M XHUMHUKATOB JJif
CEJIbCKOT0 X031 CTBA.

4 Tlonyuenue hepMEHTOB.

[Ipumenenne (GepMEHTOB B XUMUYECKOM TEXHOJIOTUU OOBIYHOObIBACT
00YyCJIOBIIEHO UX BBICOKOU M30MPaTENbHOCTHIO U CTEPEOCTEIMPUIHOCTHIO.

[IpoTenHaspl AaBHO MNPUMEHSIIOTCA B MHUIIEBOM IPOMBIIUICHHOCTH.
Panee pepMeHTHI A1 3TUX LieJiel BBIACISIA U3 KUBOTHBIX U PACTCHU,
CeroJlHd MX YaCTHUYHO 3aMellaloT MpoTeasbi, MUKpoOOB. IlepBbiM
(epMEHTOM, HAIIEANIMM TPUMEHEHHUE B NPOMBIIIEHHOCTH, ObUIa O-
amuiiaza u3 Aspergillus oryzae, mpon3BOJICTBO’ KOTOPO Hauyangoch B 1890
r. OTW Mpenaparbl COAEPKAIM 3HAYUTEIBHYIO IPUMECh NPOTEas3bl, UX
PEKOMEH/IOBAJIM  MCIOJIb30BaTh  Kak“, “\CPEJCTBO, CIIOCOOCTBYIOIIEE
MULIEBAPEHUIO.

Heo0xoquMo oTMETHTH, YTO- NPOM3BOACTBO MU MOCTYIUICHHE HA
PBIHOK TAKOI'0 PoJa NMPOAYKTOB, 0bLJI0 BeCbMa OrPAHNYEHHbIM BILIOTH
A0 Havyaga 60-x romgoB, KOIJa MX CTAJM HCIOJb30BATH B COCTaBe
perepreHToB. OQaHAKO, \0 TAKON BO3MOXKHOCTH OBbLIO HM3BECTHO 32
NATHAECAT JieT [10%3T0ro; CpeAcTBa /I 3aMavuBaHus OeJibs,
coJep:xaiime coay wnaHKpeaTudeckue epMeHTbI, IPOAABAINCH elle
B 1913 r. B( xkoHue 60-x romoB mnpudausuteabHo 50% Bcex
AeuTepreHToB, Bbinyckapmuxcss B Espone u CLIA, yxe coxepxkanau
nporea3bl:, IlocTosHHO Begercss padoTra Mo yBeJMYEHUI0 aKTHBHOCTH
(pepMeHTOB N CTA0MJIBHOCTH UX B MOIOLIUX PACTBOPAX.

JAns) BeIpaOOTKM TIpoT€a3 B NPOMBIIUICHHOM MAcCIITade HY>KHbI
mITaMMbl MUKPOOPTaHU3MOB, CHHTE3UPYIOIINE BHEKJIETOUHBIE MTPOTEA3bI C
BBICOKHM BBIXOJIOM. OTH (PEPMEHTHI MOAPA3ACISIOT CEroJHs Ha TpH
TPYIIIBI: CEPUHOBBIC, KHUCIbIE M MeTauionporeasbl. Cpeau CEepUHOBBIX
nporea3 Ha nepBoM Mecte cTtouT cyormnm3uH Carlsberg. Ilpu ydactun
Bacillus  licheniformis exerogno mnpousBoguTcsa okono 500 ToHH
ounileHHOTo (hepMeHTa. CepuHOBBIE MPOTEA3bl T'MIPOJM3YIOT OEIKH 0
aMUHOKHCIOT. B crupanbHble mnopomku o0biyHO gobasisitor  0,5%
npenapara, coaepxaumero 3% akTUBHOTO (epMeHTa. XOTS COJAEpKaHHE
(epMEHTa B HUX W MaJIO, IIPU CTUPKE OH KOHUEHTPUPYETCS Ha MATHAX
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OEJIKOBOM MPUPOIBI U3-3a CPOJICTBA K CYOCTpaTy.

B cocraB MetaionpoTeas BXOJIUT aTOM MeTajlia, 00bIYHO IIMHKA, 0€3
KOTOpOro (epMEHT HE aKTHBEH. B MPOMBIIIJICHHOCTH METaJLIONPOTEa3bl
MoJay4darT ¢ mnomoubto Bacillus amyloliguefaciens. CnenuuaHocTh
AeHCTBUSL 3TUX (EPMEHTOB BHIIIE, YeM Yy CEpHUHOBBIX Tporeas. OHH
MPUMEHSIIOTCS B TTMBOBAPEHHHM, MPHU TUAPOIHN3E OCTKOB SUMEHS, TaK Kak
CEpPUHOBBIE MPOTEa3bl HHTUOUPYIOTCS BEIIECTBAMU COJIOA. Y TAJICHUE C UX
MOMOIIEI0  O€JIKOB  TO3BOJIAET MW30ekaTh TMOMYTHEHHS THBa TIpU
OXJIKICHUH.

Kucnele mporea3bl cuHTe3upyrorcss rpudamu. [lo cBoiicTBaM ~OHH
MOXOXKH Ha THUIIEBApUTEIbHBIE (PEPMEHTHI KUBOTHBIX TETNCHUH W.-PCHUH.
[TpuMeHSIOT UX AJIs TUAPOJIA3a COEBOT0 OelKa MPH MPOU3BOICTBE . COEBOTO
coyca, B XJICOONMEKApPHOW MPOMBIIIIEHHOCTH (C  HUXe TOMOIIBIO
BUJIOU3MEHSIOT CBOMCTBA KJIEHKOBUHBI MYKH Tak, YTOOBI MOJYyYUTH
MSITKOE, IJIACTUYHOE TECTO, U3 KOTOpOro JeiaroT OuckBUTHI). Kucibie
mpoTea3bl MPUMEHSIOT TaKKe Kak  CpeJCTBA, .CIIOCOOCTBYIOIINE
MUIICBAPCHUIO WM K€ TMPEeAOTBpAllaloNNe NOMYTHEHHE TMHBa TIPH
OXJIQKJIEHUHU. BOJIBITMHCTBO MPOTea3 BhI3bIBACT CBEPTHIBAHHUE MOJIOKA, HO
TBOPOT MOJTy4YaeTCsl HEBKYCHBIM, U3-3a TIIyOOKOrO'THAPOIN3a Ka3eHHa.

[IpoTeassl HAXOAAT MPUMEHEHNE U B. KOKEBEHHOM MPOMBIIILICHHOCTH,
MpU YAAJICHUH LIEPCTU U yMSATYEHUH KOX .\ Takas oOpaboTKa J1eyaeT KOXH
MATKUMH U AJTACTUYHBIMH.

«KoponeBoit» (PpepMEHTOB B~ NPOMBIIIICHHOCTH MOXXHO CUMTAaTh
TIIFOKO30M30MeEpa3y, KOTOpas KaTalu3upyeT NpEeBpallleHHE TJIFOKO3bl BO
¢pykro3y. IlosiBieHue Takux. MpenapaTroB MOCTYXKUJIO TOTYKOM IS
Pa3BUTHUSI KPYITHOTO MPOU3BOACTBA (PPYKTOBOTO CHUPOTIA.

[Ipn BBICOKOI _‘KOHHEHTpalMu cyOcTpata u HeWrpaibHol pH
HeclaJKas TiIoKo3a,.C BbixojoMm 42-47% wuzomepusyercs (pepMEHTOM B
Oomnee crmankyr (GpykTo3y. Takue GpyKTO3HBIE CHPOMBI CETOAHS ITUPOKO
MOTPEOISIFOTCS TMHUIIEBOM MPOMBIIUICHHOCTBIO. 3alI0OTEHTOBAHO MHOXECTBO
CII0COOOB MMMOOMIIM3AIIMH U HCTIOJIh30BAaHUS KaK caMOi U30Mepasbl, Tak U
comepamux ee kierok. Iponece maer mpu 60-65 °C mpu pH 7,0-8,5 B
NPUCYTCTBUM HWOHOB MarHus. [lpu mpou3BOACTBE  HACHIIICHHOTO
(PYKTO3HOrO cupona U3 KyKypy3bl B KaUeCTBE CyOCTpara MCIOIb3YyEeTCs
JIMO0 TIIIOK03a, JIMOO0 MPOAYKT KOMIUIEKCHON (hepMEHTAaTUBHONM 00pabOTKH,
3aKITFOYAIOIICHCS B OXKIDKEHUH U OCaxaprBaHUM KpaxMmala.

Hcnonb3oBanue (epMEHTOB B MPOU3BOACTBE Kpaxmaia IO3BOJISAET
KOHTPOJHMPOBATh TJIYyOMHY €ro THAPOJIM3a W TOJIydaTh NPOIYKIHIO C
KEJITAaeMbIMU  CBOMCTBAMH: BSI3KOCTBIO, CJIAJIOCTbIO, OCMOTHYECKHUM
JaBJICHHEM M  YCTOWYMBOCTBIO K  Kpucraumzamuu. [uaponus
Katanuzupyercs (epMeHTaMu TpeX pPa3sHOBHAHOCTEH: SHI0aMHIIA3aMH,
dK30aMHJIa3aMU U 0-1,6-TII0KO3uIa3aMH.
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JHI0AMMJIA3BI — ITO (-AMUJIA3BI, OHM PaCIIeIVISIOT 0-1,4-rJ110K0-
3W/HbIE CBSI3M B aMUJI03€¢ M AMWIONIEKTHHE ¢ 00pa3oBaHUeM
0JIMT0CAXaPUAO0B ¢ pa3Hoii uiuHo# nenu. [Ipu ocaxapuBanuu
HCIOJIB3YHOTCH TEPMOCTA0OMIIbHbIE 0-AaMUJIA3bl, 0COOEHHO
MaJIbTOreHHbIE hepMeHTHI U3 rPpudoB. Jlydiie Bcero onn padoraot
npu 55 °C u xonuentpauuu cyéerpara 30-40%. Iponece 06bI4HO
npoao.rxaercs 0osee 48 yacos. Iloryyaemblie U3 KpaxmaJia CHPOINbI
coaepxaT MHOro MajabTo3bl (40-50%); OHM NPUMEHATCH PH
NMPOM3BOACTBE KapaMeJiu U 3aMOPOKEHHBIX JeCePTHBIX 0JII0/1.

JIJ1sl MoJTy4eHHsl CUPOIIOB C OUYE€Hb BBICOKUM COJIEPKAHUEM MAJIbTQ3bI
(80%) ManbTOTEHHBIE 53K30aMUJIa3bl HUCIOJIB3YIOTCS BMeECTEe ¢~~Q=l,6-
TJIIOKO3UJa3aMH. DK30aMIJIa3bl PACIICIUISIOT O-1,4-TIIFOKO3UIHBIE CBA3H, a
TJIFOKOTEHHBIE 3K30aMUJIa3bl THIPONU3YIOT O-1,6-TIIFOKO3UIHBIE, CBSI3H B
Pa3BETBIECHHBIX MOJEKYJIaX OJUrocaxapuaoB. OTH (EPMEHTHl MOTYT
TaK)K€ KaTaJIU3UpOBaTh MOJMMEPHU3AIMIO TIIFOKO3bI 4¢, 0Opa30BaHUEM
MaJIbTO3bl U U30MAJIbTO3bL. [ JIFOKOaMMIIa3bl IPUMEHSIOTCS B OCHOBHOM B
MIPOU3BOJICTBE KOHIIEHTPUPOBAHHOTO CUPOIIA, U3 KOTOPOTO BbIPAOATHIBAIOT
KPUCTAUIMYECKYIO TJIIOKO3y WJIM KOHUEHTPUPOBAHHBIE (PPYKTO3HBIE
CUPOIIBI.

B 3akmroueHue cneayeT OTMETHTh, YTO HMCTOYHUKOM ChIPbS IS
Pa3JIMYHBIX OTpaciel XUMHUYECKOH ., MPOMBIIIJIEHHOCTH B 0003pUMOM
oynymieMm Oynyt HedTh U ee mnpousBojHble. [lomydaemple U3 HUX C
MaJIbIMH 3aTpaTaMu MPOAYKTHI BPSA JIM NOTPeOyeTCs MPOU3BOAUTH IPU
IIOMOIIIM KaKOM-TO APYroM [MexHosioruu. PDakropaMu, KOTOPBIE MOTYT
OKa3aTh CUJIbHOE BIIMAHHE (HA BHEJApPEHHE OMOTEXHOJIOTHMHU B 3Ty 00JIACTh,
ABJISIIOTCSL  MCTOILIEHHE ¢, MCTOUHUKOB CBIPbs, IOBBIIMIEHUE CTOMMOCTH
SHEPTUM M TIOCTOSHHAS “HE0OXOAUMOCTh 3(P(EKTUBHON mEepepadbOTKU
OTXOJIOB.

YMEHbBIICHHE JTOCTYMHBIX MCTOYHHKOB TOPIOUETO MPUBEAET K TOMY,
yTO BCe O00Jiee, MUPOKO OYyAYyT HCIOIb30BATHCS PECYPChl OMOMACCHI.
bponunbHbie IIPOM3BOACTBA U TEXHOJIOTUHA HA OCHOBE (PEPMEHTOB OynyT U
nanee AOMOJHATH CIEKTP OOBIYHBIX XUMMUYECKUX TEXHOJIOTUM.

Yro ) KacaeTcs NMPUMEHEHHS OMOTEXHOJIIOTMU B KPYIHOMACIITAOHBIX
IIPOU3BOJICTBAX XMMHUYECKHUX BEUIECTB WM MOJUMEPOB, TO MEPCHEKTHUBBI
37iech BecbMa OrpaHuueHbl. C 3KOHOMHUYECKOW TOUYKHM 3pEHHs] Haubosee
1Enecoo0pa3HbIM  MPEJICTABISIETCSl  MCIOJIb30BAHME  CHEHU(PUUECKUX
MPEUMYILECTB OMOTEXHOJIOTHUH B MAJIOOOBEMHBIX MPOU3BOJICTBAX PEIKUX
XUMHUYECKHX BEIIECTB C BHICOKOW MPUOaBOYHON CTOMMOCTBIO.

KiroueBbie cj10Ba U ITOHATUSI
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bepMenTan U
Clostridium acetobutylicum

OyTaHoJI
rjayramar

aMHJ1a3bl OpPraHuYecKHe KUCI0ThI
AMHHOKMCJIOTHI NpoTEenHAa3a
alleTOH (epmenThI
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JIEKIUA 12. MATEPUAJIOBEJIEHUE
N BUOTEXHOJOI U4

1 broskcTpakTUBHASA METATLUTYPTHSL.
2 buonoJmmepsl.
3 buonoBpexIeHrEe MaTEPUaOB,

1 Buo3KCTPaKTHBHAS METAJLIYPIUsl.

N3 Bcex MHUKPOOMOJOTHMUECKMX TEXHOJOTHM MEHBIIE BCETO
pEeKJIaMUpYeTCs U ~00JbIlIe BCEr0 HEIOOICHUBAETCS IPUMEHEHHE
MUKPOOPTaHU3MOB. VUJIA JKCTPAKIIMM METAJLUIOB W3 MHUHEPAJOB, Ui
KOHLEHTPUPOBAHUS Y U3BJICUEHUSI IPATOLIEHHBIX METAJUIOB U3 PaCTBOPOB,
a Tak»Ke JUIsl {10Jiy4€HHs] HOBBIX ITPOMBIIIJIEHHBIX OMOMAaTEpHAIIOB.

Eme.3a' [000 ner mo H.3. pumisiHe, GUHUKUNLBI U JIIOAU APYTUX
PaHHMX. UBWJIM3AlUWA W3BJIEKAJIW MEIb W3 PYIHHYHBIX BOJ WJIM BO[,
MPOCOUMBIIMXCS CKBO3b pyaHble Tena. B konue XYII B. BayuMuIbl B
Aarmmm u B XYIII B. wucmanuel Ha MecTopoxjaeHuun Puo-TuHTO
UPUMEHSIM TaKOM IPOLECC «BBILIETAYMBAHUL» UL TIOJIYYEHUS] MEIU U3
COAEpKAIMX €€ MHUHEPAIOB. OTH APEBHUE TOPHAKUA M HE IOJ03PEBAIH,
YTO B MOJOOHBIX NPOLIECCAX HKCTPAKIUU METAJUIOB AKTUBHYIO pOJIb
Urpajid 0aKTepuu.

Jlump B 50-e m 60-¢ rr. XX B. BBIICHWIOCH, YTO B IOJY4YCHUU
METAJJIOB M3 MUHEPAJIOB PEIIAIOIYI0 PoJib urpatotr Oakrepun. B 1947 r.
Konmep m XuHKI BBIACTWIM W3 IIAXTHBIX JPEHAXKHBIX BOJ OaKTEpPHUIO
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Thiobacillus ferrooxidans. 29TOT OpPraHu3M OKHUCJSJI JIByXBaJCHTHOE
’KEJIe30 M BOCCTAHABIMBAJI CEPYCOJEp)Kalllie COCTUHEHUS U HEKOTOPHIC
METaJlIbI.

Bckope okazanock, uTo OakTepuisi y4acTBYET U B MEPEBOJAEC MEAH U3
PYJIHBIX MUHEPAJIOB B PacTBOP.

Ceiiuac  W3BeCTHBI W  JpPYrH€  MHUKPOOPTAHU3MBI,  AKTHBHO
Y4acTBYIOIIME B U3BJICUEHUU METAIIJIOB U3 MUHEPAJIOB:

Leptospirillum ferrooxidans — 3TOT OpraHu3M BII€pBbIC ObLI BBIJICIICH
B ApMEHHUH, OJIHAKO Ceiluac M3BECTHO, YTO OH BCTPEUAETCS BO MHOTHX
MeCTax, T/I€ OCYLIECTBISIETCS BhlenaunBanne. OH MoxeT pactu pm, 40
°C u pu pH 1,2 na mupute (Fe S,) U, MO-BUIUMOMY, OKHCISCT-TOABKO
KeJe30, He 3aTparuBas cepy. OTUM OH oTim4yaercs or Thiobacillus
ferrooxidans, KOTOPBII OKUCIIAET CEPY TaK K€ XOPOIIO, KaK HKeIe30.

Thiobacillus thiooxidans — 3T auMA0(PUIBLHBIE OPTraHU3MBbI OKUCIISIOT
TOJILKO cepy M ee coeauHeHus. OHM MOTYT y4acTBOBaTb.B OKHCJICHHU
cepbl, 00pasyroleics: B pe3ybTaTe XUMHUYECKON PEAKIIMi MEXy HOHAMU
TPEXBAJIEHTHOTO KeJie3a U CyIb(UIaMu ME/IH.

OOHapyXeHbl pPa3NUYHbIE TEPMOQIIBLHBIC, \ OKUCIAIOMINE TUPHT,
KEJe30 U cepy OakTepuu, KOTOpbIe JTydIlie BCEro, pacTyT MPHU TEMIIEpaType
okomo 50 °C. Dra rpymma yMepeHHBIX TEpMODMIOB BKIHOYACT
(akynbTaTUBHBIX T€TEPOTPOPOB U ABTOTPOPOB, MpHUIeM 0OHAPYKUBAIOTCS
BCE HOBBIC U HOBBIE OPTaHU3MBI 3TOTO Kitacca. J[aHHbIE OpraHU3Mbl MOTYT
UTpaTh CYIIECTBEHHYIO POJb B BbIHICIAYMBAHUU CaMOPa30TPEBAIOIINXCS
MUHEPAJIOB M YTOJIbHBIX OTBAJIOB. Bce ymomsiHyThIE BBIIIEIAUYUBAIOIINE
OakTepuM TEPEeBOJAT METaUibl B PAcTBOP PA3IUYHBIMH  ITyTSIMH.
OKHUCITUTENBHBIM TPOLIECEOM, KaTATM3UPYEMbIM OaKTEpUSIMHU, SBISCTCA
OKHUCIIEHUE XKee3a:

4FeSO,+0,1+2H350,—2F¢5(S0,4);+2H,0

Y OKHCIICHUG.CEPHI:

Ss+120,+8H,0—8 H,SO4

Psix” )MyiHepaJIOB HeNMOCPEJACTBEHHO OKHCJSIETCH HEKOTOPbIMH

BbILIEJIAYUBAOIIMMEU  opraHusmMamu. IIpumepom Moxer ObITH
OKHC/IeHNe MUPUTA:

4FeSZ+1502+2H20—>2F92(SO4)3+2H2804

IIpoBenennbl MHOI'0YHCJIEHHBIE HCCJIeI0BAHUSA MPUPOALI
OPraHM3MoOB, YYACTBYIOIIMX B MPOLECCAX BbINIECJIAYNBAHUSA METAJJIOB.
Pe3yabTaThl 3THX HCCIEI0BAHUN MMOKA3LIBAKT, B YACTHOCTH, 4YTO
0akTepuaJibHOE BbINIECJAYMBAHUE MOKET IIMPOKO HCIOJIb30BATHLCH B
rOpHOA00bIBAIOIIEH POMBIIIJICHHOCTH.

B Hacrosiiee Bpemsi OakTepUaibHOE BbIlEIAYMBAHUE, H3BECTHOE
TaKXe Kak OMOTHAPOMETAJUTYPTHs, WK OMO3KCTPAKTUBHAS METALTYpIus,
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NPUMEHSIOTCS B MPOMBIIUICHHBIX —MaciiTabax Juisi MepeBoja B
pacTBOpuUMYyIO (hOpMy MEIU U ypaHa.

Metonpbl, ucrnonb3oBasiiuecs B XY III B. 111 u3BiedeHuss Meau U3 pya
BBIBETPUBILIEKCS MOPOJIbl, B OCHOBHOM COXPAHWJINCH 10 HAIIUX JTHEH.

BrinenaunBanue orBanoB paszBuBaeTcsa B CLIA; oHO ucnonbe3yercs
JUIsL TIOJTydeHUs Meau u3 0enHbix pya (coaepxkanue <0,4% menu mo Becy),
a TaK’K€ U3 OTBAJIBHBIX MAaTEPHUAJIOB C OUEHb HU3KUM COJICPKAHUEM MEJIH.

Takue  oTBajbHBIE  MaTepHAJbl  HAKAIUVIMBAKTCA  NPH
KPYIIHOMACIUTA0HOM  OTKPBLITOM  pa3padorke pyabl. OrBaJjsbl,
oOpasyomuecs B pe3yJbTaTe padoThbl 3¢eMJIEPOMHOM TEXHUKH, UMEIOT
OrpOMHBIE pa3Mepsbl, focTuras B Bbicoty 300 u 00s1ee MeTpoB.

JIns Havana mpouecca BBIIIETAYMBAHUS OTBajl CMaudMBaKOT. BOAOM,
MOJIKUCIICHHOM cepHor kuciotor no pH 1,5-3,0, myrem ee pacnbuieHus,
MOJINBA WJIM UHBEKIIMH Yepe3 TPYObl, MOMEUIEHHbBIE BEPTUKAIBHO BHYTPU
MOPOJIbl. DTOT KHUCIIBIA PACTBOP, WA «BBILIEIAYUBATEB» IPOCAYNBACTCS
CKBO3b O€IHYIO PYy WK OTBaJIbHbIE MaTepuaibl. OH COAEPKUT KUCIOPOA
W YIJEKUCHBIA Ta3 U CO3ACT OJIArONPUITHYIO CPEAY- U1l PA3MHOMXKEHUS
auuI0(PUIbHBIX THOOAMILI, MIUPOKO PACHPOCTPAHEHHBIX B CYIb(UIHBIX
pyaax. B Hekotopeix ciywasx conaepxkauue” Thiobacillus ferrooxidans
MPEBBILIACT 10° xmetox Ha 1 kT MOpPOAbI M Ha 1 MJT BBIIIEIAYNBAOIIETOCS
pacTBopa.

[TockonpKy MpU BHILEIAYUBAHUN OTBAJIOB B CpENIE Pa3BUBAIOTCS
MPUPOJHBIE THOOAUMIUIBI, HUKAKOIO, 3aceBa HE MpOoBOAAT. [IposiBieHuIo
HE00XO0AUMOI AKTUBHOCTH MUKpPOOPTaHU3MOB CIOCOOCTBYIOT
o0OecreueHrne KUCJIOTHOCTUIQTBAIA U OOMIINE KUCIOPO/Ia.

W3 BblIenauMBaeMbIX | OTBAJIOB BBITEKAIOT PACTBOPHI, COAEpIKAIIUE
0,75-2,2 r meau B 1 1. 9TH pacTBOPBI HAIPABISAIOT B OTCTOMHUKH; MENb U3
HUX TIOJIy4aroT IIYTEM OCAXICHUS C UCIOJb30BAHUEM JKelie3a WU
AKCTpPaKIMEN paCTBOPUTEISIMU. B mepBoM cilyyae CO3/1ar0T yCIIOBHS, IIPU
KOTOPBIX PACTBOPHI KOHTAKTHPYIOT C KEJIE30M M MPOTEKAET CleAyIolas
peaKIus:

CuSQ+Fe’—Cu’+FeSO,

«OQrpadoTraHHble»  BbIIIEJIAYMBAKOIINE  PACTBOPHI  BHOBb
HOCTYNIAIT B OTBaJ. B mocieaHue roabl JJisl NMOJYyYeHHS] MeAU W3
pacTBOpPa Ha4YaJu NPUMEHATH IKCTPAKUHUIO pacTBopuTeassMu. VoHbI
Mean U3 BOAHOI (a3bl IKCTPArUPYIOT OPraHMYeCKUMHU KUIAKOCTIIMH,
TOJHKO YaCTUYHO PACTBOPUMBIMHU B BoJe. 3aTeM Melb U3BJIEKAKOT U3
OPraHMYecKoro pacTBOpPUTEJIf.

2 buonoaumMepsi.

TepMI/IH ((6I/IOHOJ'II/IMepr» OTHOCHUTCHA KO MHOI'UM
BBICOKOMOJIEKYJ/IIPHBIM COCAUHCHUAM (HanpnMep, K HYKJ/I€MHOBBLIM
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KHCJI0TAM, MOJHUCAXAPUAAM U JIMIHUAAM), CHHTE€3HPYEMbIM CAMBbIMH
Pa3HBIMH OPraHU3MAaMMU.

bonee noapodHO paccMOTpuM 00pa30BaHKE MOJIUCAXAPHUIOB.

Hoaucaxapuabl CJIY:KAT HCTOYHUKOM JHEPIrUM M CTPYKTYPHBIMU
KOMIIOHEHTAMM KJIETOYHBIX CTEHOK M BHEKJIETOYHBIX KancyJa. MHorue
U3 ITHX IMOJUMEPOB, HMEKIIUX KOMMEPYECKYI0 HEHHOCTh KAaK
NPOMBIIIVIEHHbIE KJeH, ObLIM MOJYyYeHbl M3 PACTUTEJIbHbIX TKaHel
(3KCTpPaKTBI ceMsiH U MOPCKHMX Boaopoc/ei). Cnoco0HOCTh TaKHX
NMOJINCAXAPUI0B M3MEHSITh CBOWCTBA BO/JbI (BbI3bIBasi 00pa3oBaHHe
rejJis M BJIMSIA HA CBOWCTBA BOJHBIX PAacTBOPOB) NPHBEIH K°)HX
IHUPOKOMY NMPOMBIIIJIEHHOMY HCIOJb30BAHMIO B CAMbBIX Pa3MUHbIX

CUTyalUsIX.
[TonucaxapuiHble THIPOKOIIOUIABI YaCTO MPUMEHSIIOTCS B ‘THIIEBOM,
dbapmarieBTHUeCKOM, — mapdromepHoM,  HedTsIHON,  OyMa)kHOM W

TEKCTWJIBHOM IIPOMBIIUIEHHOCTA. Harpumep, u3 KpaeHbIX BOJIOPOCIIEH
MPOU3BOAAT B TMPOMBIIIJICHHBIX MacliTa0ax KapparcHaH W arap, a u3
OypbIX — ajbruHaThl. OQHAKO MOIYYEHUE MOIUCAXAPHUIOB U3 PACTEHUN U
BOJOpOCIEN 001aaeT CBOMMHU HEAOCTATKAMMU:

1. XumMuyeckuii cocTaB MoJIMCcaxapuaoB.3aBUCUT OT META0OIUYECKUX
MOTPEOHOCTE CHUHTE3UPYIOIIMX HMX OPLAHM3MOB, CBSI3aHHBIX B CBOIO
ouepellb C H3MECHCHUSMHM BHEIIHUX |YCIOBHH (HampuMep, CE30HHbBIC
W3MEHEHMSI, pa3HbIe UKJIbI Pa3BUTHS PacTEHU, BpeMs ux cOopa U T.1.).
[ToaTOMY NpU MPOU3BOJICTBE CHIPHSI HEBO3MOXKHO 00€CTIEUUTh KOHTPOJIb 3a
€ro KayeCTBOM.

2.1lpu nepepaboOTKey, MPOUCXOASIT HU3MEHEHHUE U pa3pylIeHUE
MPOAYKTa, TOCKOJBKY TaKas IepepabdoTKa HEPENKO BKIIIOYAET TIpyOble
BO3JICMCTBUS (II€JI0YHAas SKCTPAKIIMS, BBIINIEIAYMBAHUE TOpsSYeil BOIOM,
orOenuBanue). [IpwWs 3TOM KOHEYHBIM MPOIYKT MOXET MNpPUOOpECTH
HE)KEJIATEIIbHBIMA 3arlax 1 LBET.

3. KonuyectBO moJiyda€MOro pacTUTEILHOIO NPOAYKTA 3aBHCUT OT
YpOKATHOCTH, " TOTOAHBIX YCJIOBUM, 3a00JI€BaHMl PACTEHUN WU
3arps3HCHUS OKPYKAIOIIEN CPEIbI.

[lpy  momyyeHun IO CAaXapuI0B u3 MHUKPOOPTaHMU3MOB
00€CITeUrBaETCs KOHTPOJMPYEMbIM CHUHTE3 IOJUMEPOB U IOCTOSHCTBO
opoAykiuu. Kpome TOro, MUKpOOHBIE TOJIMCAaxapuabl 4acTO OOJaJar0T
YHUKQIbHBIMH bu3nYecKuMu 51 XUMUYECKUMH CBOIMCTBAaMHU,
YIy4YIlIEHHBIMU (yHKIIMOHAJILHBIMU XapaKTEPUCTUKAMH.
Mukpoopranu3aMbl CHHTE3UPYIOT MHOXKECTBO TMOJIMCaXapujioB B ¢opme
BHEKJICTOUHBIX KaIlCyJl WJIN CIIM3€U, HE CBSI3AHHBIX C KJIETOYHOU CTEHKOM.
Kak mpaBuio, B UX COCTaB BXOJUT HEOOJBIION HAOOp MOHOCaxapHuI0B
(HEeUTpaJibHBIE TE€KCO3bl, METWJIIIEHTO3bl, KeTocaxapa, amuHocaxapa,
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YPOHOBBIE KHUCIJIOTHI), OJHAKO PA3HOE WX COYETAHUE AAET MOJUMEPHI C
Pa3HO00pa3HbIMU (PU3UUECKUMH CBOWCTBAMU.

Heo0xoauMo OTMETHUTH, YTO MOJYYEHHE MUKPOOHBIX MOJIMCaXapuI0B
— OTHOCHUTEJIBHO JOPOrod MpOIECC: Ui €ro OCYUIECTBIEHUS TPEOYIOTCS
OOJbIIME KAlWUTAJIOBJIOKEHUSI W DJHEPreTMYecKHe 3arparbl. Bumgumo,
MUKPOOHBIE TOJMMEPHl HE BBITECHIT OKOHYATEIbHO KpaxMall U €ro
MpOM3BOJHBIE U3 Bcex cep wux wucnosb3oBaHua.  OieHUBas
1e7eCO00pPa3HOCTh MPOMBIIIIEHHOIO MPOM3BOJACTBA TOTO WJIM HHOTO
MoJIcaxapu/a, CleayeT YUUThIBATh CIEAYIOMMe (GakTOphI:

1. IToTeHUMANIBHBIN 00BEM T'OJIOBOTO MPOU3BOJICTBA ITPOAYKTA U CIIPOC
Ha HEro Kak B HACTOSILIEE BPEMs, TAK U B OyIyIIEM;

2. YHUKaIbHOCTh CBOWMCTB JAaHHOIO MPOAYKTA MO CPAaBHEHUIO C
JIPYTUMU MUKPOOHBIMU U PACTUTENIBHBIMU MOJIUCAXAPUIaAMU;

3. DKOHOMUYHOCTh ITPOM3BOJICTBA U MPEANOIATAEMYIO JIMTEIHHOCTD
MIPUMEHEHHUSI IPOYKTA.

s oOpa3oBaHusi 00JIBLIOr0 KOJMYECTBA HOJMMepa Tpedyercs
JIETKOJAOCTYNIHbI W [JelleBblH HMCTOYHUK YLJjepona. depMeHTanMs
NMO3BOJIAET  KYJbTHBHPOBATH OPraHU3M<IPOIAYUEHT B  CTPOro
onpeJeJIeHHbIX YCJIOBUSIX Cpelbl, KOHTPOJIMPYsS, TAKHM 00pa3oM,
npouecc OMOCHHTE3a W BJMSAS HA THI \POAYKTAa U €ro CBOWCTBA.
Cneunpuyeckn U3MeHsI1  YCJOBHS . POCTA, MOXKHO MEHATH
MOJIEKYJISIDHYIO MACCy U CTPYKTYPY 00pa3yroiierocsi noJiumMepa.

OOBIYHO YIJIEBOJHBIMU CYyOCTpaTaMH CIYyXaT TJIFOKO3a M caxaposa,
XOTsl ~ TOJNHMCAaXapuibl  MOFYTS. O0pa30BbIBATbCSI W  MPU  POCTE
MUKPOOPTaHM3MOB  HA _ ¢(KEPOCHHE, METaHOoJIe, METaHe, J3TaHOJE.
HenoctatkoM mpoBeneHus | miporecca B depMepTepax SBISIETCS TO, UYTO
Cpela YacTo CTaHOBHTICS* OYEHb BSI3KOM, IOATOMY KYJIbTypa OBICTPO
HAYMHAET WCIBITBIBATh HEIOCTAaTOK Kuciopoaa. HeoOxomumo Takxke
KOHTpOJIUPOBaTh, ObicTppie  u3MmeHeHuss pH  cpenpl.  [IpoGriemsr
MOCJEAYIOWIEN , OOpa0OTKM  KOHEYHOIO0  MPOJYKTa TPU  CHUHTE3E
MOJINCaXapUJ0B CBSI3aHbI MPEXKIE BCETO C yJaJ€HUEM MUKPOOPraHU3MOB,
YTO KpAWHE BAXKHO, €CJIM ATOT MPOAYKT MPUMEHSIETCS B MHILEBOM
MPOMbILIIEHHOCTH. JlJIs pa3pyliieHnust 0akTepuil UCIOJIb3YIOT JIMTUYECKHE
1 {IIpOTEOIUTHYECKHE (EPMEHTHI, YTO B CBOI OYEpEIb NPUBOAHUT K
JAbHEHIIEMY 3arPSI3HEHUIO CPEJIbI.

B Hacrosiiiee BpeMsi OCYHIECTBIISIETCS] MPOMBIIIIEHHOE MPOU3BOICTBO
psiaa MUKpPOOHBIX MOJIMCAXapUJIOB (JIEKCTpaH, KCAHTaH, MejVIaHOBasi CMOJIa,
nonurtpas). [lonydyeHre MHOTMX APYrUX HAXOAUTCS HA CTAIUU pa3pabOTKH.

Kcanran cunresupyercs Xanthomonas campestris Tpu pocTe Ha
TIII0KO3€, caxapo3e, Kpaxmaie, KyKypy3HOWl nekcTpo3e. B kauectse
HMCTOYHUKOB YIJIEpPOJa MOTYT HMCIOJIb30BaThCS MPOMBIILICHHBIE OTXOJIBI,
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HalpuMep, CHIBOPOTKa, 00pa3yromasics mpu BbIpaOOTKE TBOpora. DTOT
MOJIMMEP TOCTPOEH W3  TOBTOPSIOIIMXCA MATHYICHHBIX  OJIOKOB,
comepxkamux J[-rmokosy, [-maHHO3y, [[-IIHOKYpOHOBYHO KHCIOTY; K
HEKOTOpPbIM U3  HHUX  NPUCOCAUHEHBl  OCTaTKU  YKCYCHOM |
MHPOBUHOIPAIHON KHCI0T. Moneky/sipHas Macca Bapsupyet ot 2¢10° 10
15¢10°. Kcantan GbUI IEpBBIM MHKPOOHBIM MONHMCAXAPHIOM, KOTOPBINA
HayaJii MPOU3BOJUTH B MPOMBIIIIIEHHOM MaciiTade (1967r.). YHukanbHbIe
CBOMCTBA KCaHTaHa MPEAONPENECIIINA €r0 IUPOKOE NPUMEHEHUE B CaMbIX
pPa3HBIX OTpacisiX MPOMBIIIJIEHHOCTH B KadecTBe cradunusaropa W
CpeACTBa ISl KOHTPOJIS 32 COCTOSIHUEM CYCIIEH3HM, reieo0pa3oBaHueM ‘U
BA3KOCThIO. CBOMCTBA 3TOT0O MOJUMEPA B COYETAHUU C YCTOMUYMBOCTHIO K
HarpeBaHW0, KHUCJIOTaM, Iejio4yaM H  [PUCYTCTBUIO (KaTMOHOB
o0ecrneunBaloT eMy MNpeuMyIlecTBa HaJ APYTUMU CMa3KamM#; W, KCaHTaH
IIMPOKO HCHOJb3yeTcsl Npu J00biue HepTu. OH mNpuMeHsieTcs i
MOBBIIIICHUSI BbIXOJIa HE(PTH, TJI€ B COYETAHUM +€~ MOBEPXHOCTHO-
AKTHBHBIMU BEILIECTBAMHU M YIJIEBOJOPOAAMHU CIIY>KUT B-KaueCTBE arcHra,
KOHTPOJIUPYIOLIETO BS3KOCTh JKUJIKOCTH, 3aKaYdBAEMOW B HE(TSIHBIE
TJIACTHI.

B 1969 r. Obuio pazpelieHo MCHOJIB30BaTh KCaHTAH B IHINEBOM
MIPOMBIIIIICHHOCTH TSt YITYUIIGHUSI BKYCOBBIX CBOMCTB
KOHCEPBUPOBAHHBIX W 3aMOPOKEHHBIX \ IPOJYKTOB, IPHUIIPaB, COYCOB,
OBICTPO TMPUTOTOBJISIEMBIX MPOAYKTOB, 3alPaBOK, KPEMOB U (PPYKTOBBIX
HAaMMUTKOB.

KcanTan Hamen NmpuMEHEHHE B TMPOU3BOJCTBE KOPMOB, HAIpPUMEP
KOHCEPBUPOBAHHOTO KOpMa “IJig JOMAIIHUX J>KMBOTHBIX, TJI€ OH
KOHKypuUpyeT ¢ arapom. IlpocTeie u cioxHble 3(QUpbl KCaHTaHA
MIPUMEHSIOT B KOCMETHKE I B TEKCTUJILHOW MPOMBIIIJIEHHOCTH.

AubruHar. VCTOYHMKOM allbIMHATOB W3/IaBHA CIYXWUIU MOPCKHE
Bojlopociiv (Harpumep Laminaria), OAHAKO IO TPUPOJEC CBOEH ATOT
UCTOYHUK HernoctosHeH. Cpeau Oaktepuid ONMM3KHME K  allblUHATY
reTeporoancaxapuibl 00pa3yloT MUKPOOPraHu3Mbl poaa Pseudomonas u
Azotobacter.

DTOT Tmpolecc OCYIECTBISIIOT B MPOMBIIUIEHHOM MaciiTaoe,
BEIpalnBasi Azotobacter B ycnoBUSX W30bITKA KUCIOPO/A.

B HacTosimiee BpeMsi allbIMHATBl U3 PACTUTENIBHBIX HCTOYHUKOB
HCMOJIB3YIOTCSI B OCHOBHOM B IIMIIEBOM MPOMBIIUICHHOCTH B KayeCTBE
3arycTUTENel WM rejaeoOpas3yloluX areHTtoB. MX npumeHsoT s
cTabMiIM3aluyd WOrypTa, JJIA MPEeJOTBpalleHus: 00pa30BaHUsl KPUCTAIIOB
JbJa TpPU TOJYyYEHUHM MOPOKEHOIro, MX JOOABJIAIOT B MPHUIIPABBI IS
cajaToB, MOCKOJIbKY 3TH COEIUHEHHsS O00pa3yloT Treid Toidbko mnpu pH
HIDKE 3.
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Honurpan. Ilomurpan mnpencraBiser coOoil nuHEHHBIA [-1-3-
IJIFOKaH, BbIJIENIIEMBIN rpudoM Sclerotium glucanikum n OJU3KUMH K HEMY
Bugamu. Ilomutpan oOnagaer mNCEBAOIIIACTHUYECKHUMH CBOMCTBAMHU B
HIMPOKOM Juana3zoHe pH u Temmneparypbl 1 HEUYBCTBUTEINIECH K Pa3IMYHBIM
consiM. Ero mpuMeHstoT 1u1st OBbIIeHUs HeTe00bIUN, B KEPAMHUUECKIX
rIa3ypsix, JaTeKCHBIX M TUIOrpaCKUX Kpackax. B Hacrosinee Bpems
HaMEYaeTCsl BOBMOKHOCTh MPOMBIIIIICHHOTO MOTYYeHUSI 1 MHOTHX JIPYTUX
MOJINCAaXapuI0oB. 3a TOCIETHUE HECKOJBKO JIET B BBIICTICHUU W
MIPOU3BOJICTBE PA3JIMYHBIX MTOJIMMEPOB HAOJI01aeTCs OBICTPBIN MTPOrpecc.

3 buonoBpe:xaeHue MaTepuaJIoB.

Ilon OwomoBpe:xaeHHeM MOHUMAKT «I000e HexeJaTelbHOe
U3MEHEeHHe  CBOMCTB  Kakoro-iu0o  marepuajia, (| BbI3BaHHOE
JKM3HEAEATeIbHOCTHI0 PA3JIMYHBIX OPraHM3MOBY». B IIMPOKOM cMbIcIe
CJI0Ba 3TO TOLECC, NPUBOASIIMIA K YMEHbIUEHHI0 LEHHOCTH
matepuasa. Ilpum 3TOoM uMewTCsT B BHAY Te€\ CBOMCTBA [JAHHOIO
MaTepuaja, KOTOpble O0YCJABJIMBAKT €FO\ HCIOJb30BaHHE B
onpeaegeHHbIX Hessix. [1o cBoeii npupoae ITH U3MEHEHUsSI MOTYT ObITH
MeXaHN4YeCKMMH, QU3NIEeCKUMH WIH KACAThCH ICTETHYECKUX CBOMCTB
MaTepuajia M He 0053aTeJIbHOI NPUBOAAT K €ro XUMHYECKOMY
paspyumienuso. IlocsieqHuil MOMEHT BaMKeH JJIsl ONpeaeIeHUs pasjandui
MesKIy OMOMOBpeKIeHHeM U 0uopasiioxkeHneM. «buonmoBpexaeHue» -
TePMUH 0oJiee HIMPOKUI, «OUOPA3JI0KEHHE» — OTHOCUTCH TOJBKO K
pa3pylIeHUI0 KAKOT0-J1H00 MPOIYKTA (4ACTO CHIPHS).

VYnorpebiieHrne ClI0Ba «OpPraHU3M» MPEAYCMATPUBAET YUaCTUE B 3TOM
MpoLIeCCe  MPEICTABUTENeH JKUBOTHOIO W  PACTUTEIBHOTO  MUpA.
Mukpoopranu3mbl kKaK ‘PaKkToOpbl OMOMOBPEKACHUS IMUPOKO U3YUAIUCh U
IIMPOKO TPEJICTaBiCHbI B suTeparype. OIHAKO HENb3sd HEAO0OLEHUBATH
pOJIb HACEKOMBIX,/ TPBI3YHOB, 3€JE€HBIX pacTeHUd (B TOM 4YHUCIE
BOJIOPOCJICH ) 'd JTaXKe MTHUII.

Krnacendukaiys OMonoBpexICHHIHA:

VY C€n0BHO MOKHO BBIICIUTH TPU TUIIA OMOTIOBPEKICHUM:

[*MexaHu4yecKue: TIOBPEKJCHUE «HECHENOOHBIX MAaTepUaJoOB
(HampuMep, CBUHLOBBIX TPYyO, IJIACTMACCOBBIX IMOKPBITUI) TPBI3YHAMH,
HacekoMbiMU. [loBpexaeHus: HOPOKHBIX MOKPBITUNA U CTE€H, BbI3BAHHBIE
pPaCTEHUSAMH.

2. XuMH4YecKkue: ACCUMWIISAIIMOHHEIE: HCIIOJIB30BAHME B KadyeCTBE
HMCTOYHUKOB MHUTATEJbHBIX BEIIECTB CyOCTpPATOB, COAEPKAIIMXCSA B TeEX
WJIM UHBIX Marepuanax (Hampumep, UEJUII0I03bl APEBECUHBI WM KEpaTHUHA
HIEPCTH).

3. IuccuMMISINUOHHBIC: TPOAYUHPOBAHUE OPraHU3MaMH KaKHX-
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00 TPOAYKTOB (HampuMmep, KHUCIOTHI WM TOKCUYHOTO BEIIECTBA),
BBI3BIBAIOIIMX KOPPO3UIO MAaTEpUANIOB WJIM JPYTHE MOBPEXKICHUSA, B
pe3yiabTaTe KOTOPBIX Marepuanl CTAaHOBUTCS  HENPUTOIHBIM  JUIS
U CITOJIb30BaHMSL.

4.3acopeHMe W  3arpsA3HEHHE: 3acOpeHHe TpPyOONpoOBOAOB,
o0pacTaHMe PaKyIIKaMHM M BOJAOPOCJISIMH KOPILyCa Cy/10B, KOPPO3UA H
NOTYCKHEHHE IeKOPATUBHBIX MOKPBITHI U IJIACTUKOBBIX 3aHABecel B
pe3yJbrare pocra rpudOB He Ha caMOM MaTepuaje, a Ha
NMOBEPXHOCTHBIX 3arPSA3HEHUSsIX.

buonoBpexaeHne NueBbIX NPOIYKTOB

B tex cTrpanax, rae Ham0oJiee OCTPO CTOMUT IPOAOBOJILCTBEHHAS
npoodeMa, 0CO0EHHO BeJIMKH U MOTEPH ChIPbS MOCjae YOOPKH YpoiKasi.
B pa3BUTBHIX cTpaHaX NPOAYKTHI PA3JIUYHBIMH CIIOCO0AMM 3ALIUIIAIOT
OT IrpudOB, HACEKOMBIX U TI'PbI3YHOB, TAK 4YTO NOTEPU-CBOAATCH K
muaumymy. IIpm XxpaHeHum 3epHa Heo0X0AUMO™, HUCHOJIb30BATH
pa3iuYHbie CHOCOObI  3aIMUTHI, HaNpuMep, HWHCEKTHUMIbI H
BbICylIMBaHHe. MHOI0 HENPUATHOCTEH NPHYHMHSET NPHUCYTCTBUE
TOKCHHOB B NMPOJAYKTAaX, KOTOPbIe ObLIN 32aPAaKEeHbl TPUOAMU, YACTO HA
PAHHMX CTAAUAX XPAHEHMS.

JTO MOKET NPUBOAUTH K O0PaKOBKe KPYIHbIX MAPTHH 3€PHA, TeM
O0osiee ecaaM OHO HCHOJbB3yeTCsd . B “KadecrBe Kopma. (OcoOeHHO
TIHATEJIbHOM JO/KHA ObITH 3al[UTa OT 3apPa’eHusi TOTOBBIX
NMPOAYKTOB. YIIAKOBKAa MOKET/TIPUBOIAUTH KaK K IMOJABJIECHUIO POCTA
MHKPOOPraHM3MOB, TAK U K €F0 cTUMYJUpoBaHui0. Mcnosb3oBanue
HEMHOIOYHUCJIEHHbIX XUMHYECKHX KOHCEPBAHTOB peryJjaupyercsi B
COOTBETCTBHHU C MX XUMHYECKOI MPUPOAOH 3aKOHOAATEIbHBIM Iy TEM.

KiroueBbie CJI0BA M IOHATHS

aBTOTPO(BI BbIlIeJaYNBAHHE
OMorMapomMeTaIyprus rerepoTpogui
OMONOBpeXKACHUS MOJIMCAXaAPUABI
OuomoJIMMepbl IKCTPAKIIUSA

123



JEKIIUSA 13. OCHOBBI KJIETOUYHOW NH)XEHEPUUA
PACTEHUU

1 Kparkas uctopust u3yueHus: KyJIbTYpbl KIIETOK U TKaHEH.

2 Metozpl ¥ yCIOBUS KyJIbTUBUPOBAHUS U30JUPOBAHHBIX TKAHEH M KJIETOK
OpPIraHHU3MOB.

3 JuddepeHimpoBka KaITyCHBIX TKaHEH.

1 Kparkas ucTopusi u3ydyeHus KyJbTyPbl KJI€TOK U TKAHEH.

Kiierounast uHxkeHepuss — OJHO U3 HanOoJIee BAKHBIX HAPABICHU B
onorexHonorud. OHa OCHOBaHAa Ha UCIOJIb30BAHUM MPUHIUIHAIBHO
HOBOIO O0BEKTa — M30JIMPOBAHHOM KYJBTYphl KJIETOK WJIM, TKaHEH
DYKAPUOTHYECKUX OpPraHUu3MOB, a TAKXX€ HA TOTHINOTCHTHOCTH —
YHUKAJIbHOM CBOMCTBE PACTUTEIBHBIX KIETOK BOCIPOU3BOAWTH  LIEJIBIA
opranusMm. [IpuMeHeHnne 3Toro o0beKTa pacKpbUIO OOJIBLIKE BO3MOKHOCTH
B PEIICHUH TJIOOAIBbHBIX TEOPETUYECKUX U NPAKTUUECKUX 3a1ady. B
oOnacti (yHAAMEHTAJbHBIX HAayK CTajJ0 OCYIIECTBUMBIM HCCIIEIOBAHHE
TaKUX CIIOKHBIX NPOOJEM, KaK B3aMMOJCUCTBUE KJIETOK B TKaHSIX,
KJIETOYHAs g depeHnpoBKa, MopQoreHes, peanu3anus
TOTUIIOTEHTHOCTH KJIETOK, MEXAHU3MBI MOSIBJIIEHUS] PAKOBBIX KJIETOK W JIp.
[Ipn pemieHMM MNPAKTUYECKUX 3a7a4 hNOCHOBHOE€ BHHUMAaHUE YJIEISAETCS
BOIIPOCAM CEJIEKIIMH, MMOTYYEHUS 3HAYNTEIbHBIX KOJNYECTB OMOJIOTHYECKU
LEHHBIX META0O0JIUTOB PACTUTECABHOTO MPOUCXOXKICHUS, B YaCTHOCTH
Oonee JElIeBbIX JIEKAPCTB, A% TAKXKE€ BBIPAIIMBAHUS O30POBIECHHBIX
0€3BUPYCHBIX PACTEHUM, UX KJIQHAIIBHOTO PA3MHOKEHHS.

bypHoOe pa3BuTHE KACTOYHOW MHXKEHEPUU NPUXOIUTCS Ha 50-€ romabl
MPOIUIOTO BEKA, XOTs, MEPBbIC NOMNBITKMA BBIPAIIUBAHUSA H30JIUPOBAHHBIX
KYCOYKOB TKaHHU OBbIJIU CAeIaHbl ropas3ao pansbiie. B koHne XIX — navane
XX B. Hemenku¢ yuennie X. @extunr (1892), C. Pexunrep (1893), [Ix.
Xabepnauar (1902) caenanu nepByr0 HEYAAUHYIO IMOIBITKY CTUMYJISLIHU
pocTa pacTUTENbHBIX TKAaHEW M OpPraHoB, IMOMELIECHHBIX Ha (QUIBTPO-
BaJIbHYI) Oymary, NMpoIUTaHHYl caxapo3od. Hecmorps Ha oTcyTcTBHE
MOJIOKUTETBHOTO pe3ybTara, UX padOThl MPEACTABISIIOT OOIBIION MHTE-
pec. "‘B-Aux ObUIM BBICKAa3aHbl UAEH, KOTOPbIE HAMHOI'O OIEPEIUIN pa3-
BUTHE HAyKH TOIO BPEMEHHM M KOTOPBIE HAIUIA CBOE IOATBEPKICHUE
HECKOJIBKO JecaTuiieTuil cnyctsa. Tak, DEeXTUHI MNpeamnoyIOXWuil, YTo
MOJISIPHOCTD MPUCYIA HE TOJBKO OPraHU3MY WJIM OpPraHy pAacTEHUs, HO U
caMoMl KieTke. PexuHrep ompenenusn MUHUMAIBHBIA pa3Mep CErMEHTa,
oOpazyromiero kayuryc. CorjiacHO €ro MCCie0BaHusIM, B KyCOUKaxX TKaHU
ToHbIe 1,5 — 2,0 MM KJIETKH HE JEIWINCh. XaOepaHT BIEPBbIE YETKO
chopMynupoBal HJIEM O BO3MOXKHOCTH KYJIBTUBUPOBAHUA 1In  Vitro
M30JIMPOBAHHBIX KJIETOK PACTEHUM M O TOTUNOTEHTHOCTU KIJETOK, T. €.

124



CIIOCOOHOCTH Ka&XJIOM pacCTUTEIbHOM KJIETKH JlaBaThb HAYalo LEIOMY
OpraHu3Mmy.

[lepBble ycriexu ObLIM MOJTy4YeHbl B 1922 r. amMepUKaHCKUM YYEHBIM
B.Po60uncom u Hemenkum yuensiM B. Korre. HezaBucumo apyr ot apyra
OHM TOKa3aJ1 BO3MOKHOCTh BBIPAIIMBAHUS MEPUCTEM KOHUMKOB KOpPHEU
TOMAaTOB M KYKYpy3bl HA CUHTETUYECKOM MUTATeNbHOM cpeae. CunTaercs,
YTO UX PadOTHI JIEMIM B OCHOBY METO/A KYJIbTYPbl U30JIMPOBAHHBIX KOPHEHN
pacTeHusl.

Hacrosmee pa3Butue Meroja KyJdbTypbl TKaHEW M KIIETOK BBICILIHX
pacteHuil Hayanoch B 1932 r. ¢ pabot dpaniryzckoro yueHoro P. I'orpeu
amepukanckoro wuccienoparenss @.Yaura. OHM TOKazanu, 4Yro, ‘Ipu
MEPUONYECKON MepecasKe Ha CBEXKYIO IMHUTATENIbHYI0 Cpeayl KOHUYUKU
KOpHEH MOTyT pacTd HeorpaHu4eHHo poiro. Kpome Ttore; mmu ObuH
pa3paboTaHbl METO/Abl KYJIbTUBUPOBAHUS HOBBIX OOBEKTOB: TKaHEM
JPEBECHBIX PACTEHUI KaMOUAIbHOTO MPOUCXOXKICHUS, KAILYCHBIX TKaHEH
3anacaromieid napeHxumbl (P. T'oTpe), a Takke TKaHeW pacTUTEIbHBIX
onyxoneit (d.Vaiit), C »3TOro MOMEHTa HAYUHAIOTCS MAaCCOBBIC
MCCIIEIOBAHUsS MO Pa3padOTKE HOBBIX MUTATEABHBIX CpEl, BKIIFOYAIOIINX
JaXe TaKhue HEKOHTPOJIMPYEMbIE KOMIIOHEHTHI, KaKk Oepe30BbIM COK WM
AHJOCTIEPM KOKOCA, U MO BBEJICHUIO B KYJALTYPY HOBBIX 00beKkTOB. K 1959
I. HACUYMUTHIBAIOCH YK€ 142 BHAa BBICHIMX PACTEHHI, BBIPAIIMBAEMBIX B
CTEPUJIBHOM KYJIBTYPE.

B 1955 r. nocne otkpsitus . "Ckyrom u C. MuiepoM HOBOIO KJiac-
ca GUTOrOpMOHOB — HMTOKMHUAHOB — OKa3aJI0Ch, YTO IPU COBMECTHOM
UX JEUCTBHUM C JPYTUM’ KJIACCOM (PUTOTOPMOHOB — AyKCHHAMHM —
MOSIBUJIACh BO3MOKHOCTh, CTMMYJIMPOBATH JACJIEHHUE KIIETOK, MOAACPKUBATh
POCT KaJUIyCHOM TKaHW, MHIYLIMPOBATh MOP(OreHe3 B KOHTPOIUPYEMBIX
YCIIOBHSIX.

B 1959 r. Obln npensioxkeH METOJ| BhIpaIlIMBaHUs OOJIBIIUX MacC Kiie-
TOYHBIX CYCHEH3MI. BaxkHbiM coObITHEM cTana pa3paborka E. KokkuHrom
(Hortunremckuii ynuBepcuteT, BemukoOputanusa) B 1960 r. merona
MOJIYYEHUS JU30JIMPOBAHHBIX MPOTOIIACTOB. DTO MOCIYXHUJIO TOTYKOM K
MOJLy4€HUIO COMATHYECKMX TUOPHUIOB, BBEACHUIO B MPOTOILIACTHI
BApycHbIX PHK, kileTouHbIX OpraHeis, KJIETOK Hpokapuor. B 3To xe
Bpems Jx. Mopenom u P.I'. ByreHnko ObuT npeijioxkeH METO T KIIOHATBHOTO
MUKPOPa3MHOKEHHMSI, KOTOPBIA Cpa3y K€ Halled MIUPOKOE MPAKTHYECKOE
npuMeHeHne. Becbma BaXXHBIM JOCTHKEHHEM B PA3BUTHUHM TEXHOJIOTH
KYJIbTUBUPOBAHUS  W30JMPOBAHHBIX  TKAHEM W KJIETOK  CTaJo
KYJIbTUBHUPOBAHNE OJMHOYHOMN KJIETKH C IMTOMOILBIO TKAHU-«HSIHBKI». DTOT
Metoj ObuT pazpaboran B Poccum B 1969 r. B MHcTuTyTe Qusnomoruu
pacrenunt uMm. K.A. Tumupsaszesa PAH nox pykosoacrsom P.I'. byrenko. B
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MOCJIEIHUE JECATHIETUS] TPOJOJKACTCA OBICTPBIA MPOrpecc TEXHOJIOTHM
KJIETOYHOM  WHXKEHEPHUH, TO3BOJISIIOIIMX  3HAYUTEIBHO  OOJIETYHTH
CEJIEKIMOHHYI0 paboTy. bonbline ycnexu OIOCTUTHYTHI B Pa3BUTHU
METOJIOB NOJIYYEHHSI TPAHCTEHHBIX PACTEHUM, TEXHOJIOTHMN UCIIOJIb30BAHUS
M30JIMPOBAHHBIX TKAaHEH MW KIETOK TPaBSHUCTBIX PACTEHUM, HA4aTo
KYyJIbTUBUPOBAHUE TKAHEN APEBECHBIX PACTEHUM.

2 Metoabl ¥ yCJ0OBHS KYJbTHUBHPOBAHUS HM30JUPOBAHHBIX
TKAHEH U KJIeTOK OPraHu3MoB.

BripamuBanue U30JUpOBaHHBIX KJIETOK U TKAHEHM HAa UCKYCCTBEHHBIX
MATATEIbHBIX Cpelax B CTEPWIbHBIX YCJIOBUSAX (In Vitro) MOIYYHIIO
Ha3BaHWE METOJA KyJIbTYPbl H30JIMPOBAHHBIX TKAHEH.

B cBsi3u ¢ TeM, UTO B KU3HH YEJIOBEKAa HAMOOJbIIEE 3HAYCHNE® UMEIOT
CEMEHHBIE PACTEHHUs, METOJbl M YCIOBHUS ISl MX KYyJIbTUBHPOBAHUSA
pa3paboTaHBbl JIy4llle, YeM JJIsl TOJIOCEMEHHBIX PACTEHUI-UIM BOJOPOCIEH,
BBIPAIIMBAHUE  KOTOPBIX B  CTEPHIIBHBIX  YCJIOBUSAX  BBI3BIBACT
onpeneneHHble 3arpyaHeHus. OgHaKko, HE3aBUCUMO ©T MPUHAJJICKHOCTH
pacTeHUi K TOW WM MHOW TAaKCOHOMUYECKOM TPYIHE, CYIIECTBYIOT OOIIHE
TpeOOBaHMS K BhIPAIIUBAHUIO OOBEKTOB B KYJIbTYpE 1n Vitro.

AcenTuka. [Ipexnae Bcero, KylIbTUBUPOBAHNE (PPArMEHTOB TKAHU WIIU
opraHa pacTeHHs — JIKCIUIAHTOB, a TeM\00jee OTAEIbHBIX KJIETOK Tpe-
OyeT coONIOAeHNUs MOJHOM acenTUKH. MUKpOOpPraHU3Mbl, KOTOPbIE MOT'YT
MONAacTh B MHUTATEIbHYIO CpPELy, BBLACIAIOT TOKCUHBI, WHTUOUPYIOIINE
POCT KIJIETOK W NPUBOAAIINE” KYJbTypy K THO€Nd, MO3TOMY IPU BCEX
MaHUMYJSIUUAAX C KJIETKaMHd WN\TKAaHAMH IPU KYJIbTUBUPOBAHUU In VItro
COOIIOAIOT ONPEEIICHHBIE IPAaBUJIa ACETITHKHU.

IurarenbHsie cpeabl. M30aupoBaHHbIE KJIETKHM U TKAaHU KYJIbTUBHU-
PYIOT Ha MHOTOKOMHOHEHTHBIX NHUTaTeIbHBIX cpeaax. OHU MOryT cy-
IIECTBEHHO PA3JIMYaTHCS MO0 CBOEMY COCTaBY, OJHAKO, B COCTAaB BCEX CPE
0053aTeIbHO BXOIAT HEOOXOIUMBIE PACTEHUSIM MAKPO- U MUKPO3JIEMEHTHI,
YTJI€BO/IbL, s BUTAMUHBI, ()UTOTOPMOHBI M HMX CHHTETHUYECKHE aHaJOTH.
VYrneBobl (OOBIYHO 3TO caxapo3a WM TJI0K03a) BXOIAT B COCTaB JHOOOM
nUTatebHONM cMecu B KoHIeHTpanuu 2—3%. OHM HEoOXOAUMBI B
Ka4eCTBE MUTATEJbHOIO KOMIIOHEHTA, TaK KaK OOJBIIMHCTBO KaJUTyCHBIX
TKAaHEH JIMIIEHO XJIOpOpUIUIa U HE CIOCOOHO K aBTOTPO(HOMY NMUTAHUIO.
[Tos3TOMY HMX BBIPAIIMBAIOT B YCJIOBHSX PACCESIHHOTO OCBEILCHHS WU B
TeMHOTe. OOs3aTEIbHBIMU KOMIIOHEHTAMHM MUTATENbHBIX CPEJd JOJKHBI
OBITh AyKCUHBI, BbI3bIBatoLIME Aean(depeHIMPOBKY KIETOK SKCIUIAHTA, U
UWTOKMHUHBIL, WHIYLUPYIOIIHE KJIETOuHble AeneHus. llpu un3MeHeHuu
COOTHOIIEHUSI MEXJIYy ASTUMU (PUTOTOPMOHAMHM WM TpH A00ABICHUU
ApYruX  (QUTOTOPMOHOB MOTYT OBbITh  BbI3BaHbl  Pa3HbIC  TUIIBI
Mopdorenesa.
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Dusnyeckue paxropbl. Ha poct u pa3sBuTHE paCTUTENBHBIX TKAHEN
in vitro OOJIbIIOE BIMSHUE OKa3bIBAlOT (hpU3myeckue (PakTopbl — CBET,
TEMIIEpATypa, aj’pamus, BJIAXKHOCTb. DOJBIIMHCTBO KaJUIyCHBIX TKaHEH
MOT'YT PacTy B YCIOBHUAX CJIa00OT0 OCBEUIECHUS WJIM B TEMHOTE, TaK KaK OHU
HE COoCOOHBI (DOTOCUHTE3UPOBATH. BMECTE ¢ TEM CBET MOXKET BBICTYIIATh
Kak (aktop, odecrieunBaroniuii MOpPOreHe3 u aKTUBUPYIOIIUN MPOIECCHI
BTOPUYHOIO CUHTE3a. /{7151 OOJIBIIMHCTBA KAJUTYCHBIX KYJIBTYp ONTHUMAJIbHA
temneparypa 26 °C. Jlnsg BbIpalqMBaHUS CYCIIEH3UOHHBIX KYJIBTYD
OoJsibllioe 3HaueHWE wuMeeT adpanuss. (OCOOEHHO BaXHO CHaOXKEHUe
BO3/IyXOM KYJbTHUBUPYEMBIX KJIETOK B OOJBIINX 0ObeMax (PepMEHTEPOB.
OnTuMalibHasi BIaKHOCTh B MOMEILIEHUH, T/I€ PACTYT KYJIbTYpHI, AQJEKHA
coctaBisiTh 60—70%. Takum 00pa3oM, KyJIbTUBHUPOBAHHE KIETOK H
TKaHEH 3aBUCUT OT MHOTMX (DAKTOPOB BHEIIHEW Cpeibl, U JSHCTBUIE UX HE
BCErja Xopomo u3BecTHO. [loaToMy mpu BBEAEHUU B KYJIBTYPYy HOBOIO
BUJIa PACTEHUI HEOOXOIMMO MPEXAE BCEro TIIATEIbHQ U3YUUThH BIIUSIHHE
(¢u3ndeckrx GakTopoB HA POCT U PUINOIOTUUECKUE, XaPAKTEPUCTUKHI ITOU
KYJIbTYpPBI.

3 MuddepeHunpoBKa KaJIIYCHBIX TKAHEH.

Opna U3 HanOosee MHTEPECHBIX, HO CIQXKHBIX MPo0OJieM B OUOJIOTUU
— pa3BUTHE MHOT'OKJIETOYHBIX OpraHu3MoB. M3ydueHue naHHoro Bompoca
BO3MOXXHO HECKOJbKMMHU TYyTSIMU. Tak, OO0JbIIOE pacnpoCTpaHEHUE
MOJIYYMJIO MOJEIMPOBAHME MPOIEECOB OHTOreHe3a Ha 0oJjiee MPOCTHIX
cucreMax. [Ipm 3TOM HCHOMB3YIOT HW30JUPOBAHHBIE TKAaHMW, KIIETKH,
MPOTOIIACTHI, KyJIbTUBUPYEMbBIE€ B CTEPUIIbHBIX yCIOBUAX. [[penmMyIiecTBo
ATOr0 Mmpolecca COCTOUT, B “TOM, YTO HET HEOOXOAMMOCTH IOCTOSHHO
YUHUTBIBaTh PE3yJbTAThl B3aUMOJCHCTBUSA OPraHOB B ILIEJIOCTHON CHCTEME
pacTuTenbHOro oprannsmMa. Kpome Toro, 3kCrepuMEHTAaTop caM HMEET
BO3MOXXHOCTh BBIOHpaTh, H3MEHSATH U TIOBTOPSATH YCIOBHUS OMNBITA B
COOTBETCTBUHM %, C  TMOCTaBIeHHOM  3amayed. llocne  3aBeprieHms
neaudbepeHIMpOBKY TalIbHEHIIEEe Pa3BUTHE KAJUTYCHOW KJIETKH MOXET
UATH B <HECKOJIBKUMX HAamNpaBieHUsX. Bo-nmepBbIX, 3TO BTOpPUYHAS
muddepCeHIIMpOBKa pa3HOM CTENEHU CIIOKHOCTH. BO-BTOpBIX, B KJIETKE
MOXET CcQOPMUPOBATHCS COCTOSIHME CTOMKOW AeauddepeHUupoOBKU
(«rIpUBBIKAHWE»), @  CJEJAOBATEIbHO, CIOCOOHOCTH  pacTH  Ha
0€3ropMoHaIBHON cpeae. B-TpeTbux, KalmycHas KieTKa MPOXOJUT CBOU
UUKJI PAa3BUTHA, 3aBEPIIAIOLIMKACSA €€ CTApEHUEM U OTMUpaHueM. B
KYJIbTYp€ KaJUIyCHBIX TKaHEW MOp(OreHe30M Ha3bIBAIOT BO3ZHUKHOBEHHE
OpPraHW30BaHHBIX CTPYKTYp U3 HEOPraHM30BaHHOM MacChl KIETOK.
Bropuunas muddepeHnnpoBka KaquTyCHOM KIIETKH MOYET 3aBEPIIUTHCS
o0pa3oBaHMEM B KaJUIyCHOM TKaHHM OTHENbHBIX AU(P(EepEeHINPOBAHHBIX
KieTok. OHM UMEIT  ONpENEICHHOE CTPOCHHWE W BBINOJHSAIOT
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cneuuduueckue pynkuu. [Ipumepom ciayxut odpazoBaHue 3MUdJIACTOB
— KJETOK, B KOTOPBIX 3amacaroTCsi BTOPHYHBIE METabOIUTHL. ITO
Hanbosnee mpocTol Tun Aub@epeHIMPOBKU KALTyCHOM KJETKU. boree
CJIOXKHasi THUcTojornueckas nuddepeHpoBKka 3aBepiiaercsi o00paso-
BaHMEM B KaJUTyC€ Pa3IMYHBIX TKAHEH: MIJICUHUKOB, BOJOKOH, TPUXOM,
AJIEMEHTOB KCUJIEMBbI (Tpaxeu W Tpaxeunabl) U (PIo3Mbl (CUTOBUIHBIE
TPYOKH W KJIETKU-CHYTHHUIBI). K camMbIiM CJOXXHBIM BHJaM BTOPUYHOM
mu(hPepeHIMPOBKN OTHOCATCS OPraHOTeHEe3 — O00pa30BaHHE OPTaHOB U
COMAaTUYECKU AMOpHOreHe3 — 00pa3oBaHUWE U3 COMATUYECKHX KIIETOK
AMOPHOUIOB, OUIOISIPHBIX 3apOJIBIIIEIION00HBIX CTPYKTYp. Bee aTu rulibl
T PepeHIMPOBKM BO3MOXKHBI TOJIBKO Onarofgapsi TOTHUIIOTEHTHOCTH:
aro0asi  pacTUTENbHAasl KIETKA COJEPXKHUT TOJNHBIM  Habop . .LEHOB,
XapaKTepHBIM IS TOTO OpraHuW3Ma, W3 KOTOPOTO OHa Obuta BBIJEICHA.
[ToTeHnranbHbIe BO3MOXKHOCTH BCEX KJIETOK 3TOTO PACTCHUS.OJMHAKOBHI,
KaKJas U3 HUX B ONPEJEICHHBIX YCIOBUSIX MOXET JaTh,HAuYajIo IEI0OMY
opranu3My. OJHAKO BBIICHEHO, YTO PEATBbHO JETEPMHHHUPYETCS TOJIBKO
onna u3 400—1000 kyeTOK, 4TO, BEPOSATHO, CBI3AHO € (PU3MOIOTUUECKUM
COCTOSIHUEM KJIETKH, C €€ KOMIIETEHTHOCTBIO.\ TaK, y OSKCIIJIAaHTOB
CTEOJIEBOTO TMPOUCXOXKJICHUS KOMIETEHTHBL K. ' JEUCTBHIO SK30TE€HHBIX
(GUTOrOPMOHOB U, CJIEAOBATEIBLHO, CHQCOOHBI K MOP(OreHe3y TOJIbKO
KJIETKA OJOUACPMAJbHBIX M CyOSNMASPMANbHBIX TKaHeh. OpHako
KOMIIETEHTHOCTb KJIETOK MOXET | MPUOOpETaThcsi WMHU B MpoIlecce
KyJIbTUBUPOBAHUS KAJUTyCHOW ~/TKAaHW, B YCIOBUSAX, HHIYIHPYIOIINX
MopdoreHe3. Bpems, B TedeH”e KOTOPOro B KaJUIyCHBIX KJIETKaX
BO3HUKAET ATO CBOMCTBO,/M3MEHSAETCS B IIMPOKUX Tpenenax. Kpome Toro,
CYHIECTBEHHYIO POJib B, AU (DEpeHIuaul UrparoT TeHOTHUI PacTeHHsI-
JOHOPA, YCIIOBUA U GU3HUEcKre (PakTOphl KyJIbTUBUPOBAHHSL.

Bce kaJmyCHBISWKIIETKH, TOTOBBIE K BTOPUYHON U] HEepeHIIUPOBKE, T.
€. JICTePMUHUPOBAHHBIC, XaPaKTEPU3YIOTCSI OOITUMHU YepTaMu. ITU KIETKU
— «KJIeTKH-MHUIHAIN»— 00pa3yloT YTOJIICHHYIO KJIETOYHYIO CTEHKY,
000co0JIssieh. OT OCTaNbHBIX KAaJUTYyCHBIX KJETOK. JIJIsi HUX XapakTepHO
0oJiee KPYITHOE 1p0, OOJIbIIee KOJIUYECTBO 3alaCHbIX BEIIECTB, MCHBIIINE
pa3Meépbl Bakyolie. B «KJIETKaX-MHUIUAIAX» HAYUHAECTCS CHUHTE3
oripe/leICHHbIX OENKOB, MHTEHCU(UUHPYETC NeHT030(ochaTHBI MYTh
pacierieHus: rexkco3. OueHb BaXXHO, YTO MEXAY OSTUMHU KIETKaMH,
GOpMUPYIOIIMMH ~ MEPUCTEMATUYECKHE  OYard, BOCCTAHABJIMBAIOTCS
MJ1a3MOJIECMbI, KOTOPBIE MPAKTUYECKH OTCYTCTBYIOT B MacC€ KaJLTyCHBIX
KJIETOK.

Nutepecnoe npeanosnoxenue Obu1o BhickazaHo JI. Cakcom u C. Toii-
BOHEHOM (1963). OHO cBOIUTCA K TOMY, YTO CYLIECTBYET MUHUMAJIbHAS
Macca KaJUTyCHBIX KJIIETOK, KOTOpas ONpEAeNieT CIOCOOHOCTh YKe
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JETEPMUHUPOBAHHBIX KJIETOK K JajbHeWeMy mopdoreHesy. ITO MOJI-
TBEPJUJIOCH IPYTUMH YYEHBIMHU B ONBITAX C KYJIbTYpOW CEMSAOJEH €I U
ObLJIO  TOKa3aHO, 4YTO  pPa3BUTHE  COMATHUYECKUX  3apOJbllIeh
NETEPMHUHUPYETCS B KIETOUYHBIX KOMIUIEKcaxX u3 5 — 10 kieToxk.

KiroueBbie CJI0BA M IOHATHS

ayKCHHBI Mopdorenes
aeargdpepeHunpPoOBKA ¢GuTOropmMoHsI
KAJUIyCHAsl KyJbTypa UM TOKUHHHBI
TOTHUIIOTEHTHOCTH IKCIIAHT

MM O0JIACTHI pereHepanT
KJICTKU-UHUIMAJTH IMOpPHUOTeHe3
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JIEKLMSI 14. ICIIOJIb30OBAHUE METOJIA KYJIBTYPbI
KJETOK U TKAHEN B CO3JIAHUU COBPEMEHHBIX
TEXHOJIOI' i1

1 ObsacT MpUMEHEHUsI METOJIa KYJIbTYPhI KJIETOK U TKaHEH.
2 TexHoJyioruu, 00JIeryarnme CeaeKIMOHHbIN TPOIIECC.
3 I'mOpuan3anus COMaTUYECKHUX KIIETOK.

1 O0s1acTH NPUMEHEHNA METOAA KYJbTYPhl KJI€TOK U TKAHEH.

Meron KynbTypbl TKAaHEHd IIMPOKO HCHONB3YETCA B CEJIBCKOM
X035MCTBE U MPOMBIIIEHHOM MPOU3BOJACTBE (pHC.*8). IIpumepom mMoxer
CIIy’)KUTh MacCOBO€ KJIOHAJIbHOE MUKPOPA3MHOKEHHE I1JI0JI0OBOOBOIIHBIX U
JICKOPAaTUBHBIX PACTCHM, a TaKXKe HMX¢O3[OPOBIECHUE OT BHUPYCHBIX U
apyrux uHpexkuuid. C moMoupl0 KyJAbTYPHI In VIro MOXHO PacCHIMPHUTh
BO3MOYKHOCTH CEJIEKIIMOHHOW paOOThI: II0Jy4aTh KJIOHBI KJIETOK, a 3aTEM U
pacTeHuss ¢ 3anporpaMMHUPOBAaHHBIMU  CBOMCTBAMHU.  biaropaps
CIIOCOOHOCTH KJIETOK CHHTE3UPOBATH B KYJIBTYpPE BTOPUYHBIE META0OIUTHI
BO3HMKJIA OTPACIIb MPOMBIINICHHOCTH, OCYLIECTBIISIIONIAsT OMOIOrMYeCKUAN
CUHTE3 BEIIECTB, HEOOXOIMMbIX YEJIOBEKY.
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UHXKEHEpHS PacTeHHH

Puc. 8. Vcnionp3oBanue KyabTypbl KIETOK U TKaHeH pacTeHU B ONOTEXHOJIOTHH
(no X. bopaman, 1991).

B HacTosiiee BpeMs H3BECTHO MpuMepHo 2 - 10" cuuTe3snpyeMbIx pa-
CTEHUSIMU BEIIECTB, KOTOPHIC UCIIOIb3YIOTCS YEIOBEKOM, U MX KOJIUYECTBO
MOCTOSIHHO YBENWYMBaeTcs. PacTeHnsi BCeria CIyXWIHM HCTOYHUKOM
UM, Y(QUPHBIX Macel, KpACUTENled U, KOHEUHO K€, JICKApCTBEHHBIX
coequHeHnil. Tak, Mak CHOTBOpHBIN (Papaver sommniferum) SIBIASETCS
HMCTOYHUKOM OOJICYTOJSIOLIETO BEIIECTBA — KOJIEMHA; M3 HAMEPCTIHKU
(Digitalis lanata) {11071y4alOT JUTOKCUH, TOHU3UPYIOIIHA CEPIICUHYIO
NEeATENIbHOCTh; (U3 “xuHHoro jepeBa (Cinchona ledgeriana) —
AaHTUMAIISIPUHHOE ePEICTBO «XUHUIUH.

Oco0oe MeCTO 3aHMMAarOT HAPKOTUKH M CTUMYJIHPYIOLIUE BemecTra. B
HEOOJBIIHX, 'CTPOTO KOHTPOJIMPYEMBIX KOJUYECTBaX HMX HCIOJIB3YIOT B
Meaunuie:” OJIHAKO TIPU CHUCTEMAaTHYECKOM YINOTPEOJECHUU HHU3KUX
KOHIIEHTPAIIM HAPKOTHKOB BO3HUKAIOT HAPKO3aBUCUMOCTh U CTPEMJICHHE
K, \YBCJIMYCHUIO  ymoTpeoOssieMoi  n03bl.  [IpruMeHeHHe  BBICOKHX
KOHIIEHTpAIlMii HApKOTHKa yOuBaeT ueioBeka. Hanbosee n3BeCTHB OMMyM
u repouH u3 Papaver sommniferum, xokaun u3 Erythroxylon, HUKOTUH U3
pa3IMYHbIX cOpTOB Tabaka. Hanbonee N3BECTHBIN CTUMYIATOP — KO(EUH,
coJiepXKaIuicss B pacTeHUsIX 4asg ¥ Kode. CTUMYISTOPHl HE TOKCUYHBI B
KOHIIEHTPALMIX, PEKOMEHYeMbIX K MPUMEHEHUIO, OJJHAKO BBICOKHUE X
KOHIIEHTPAIIMM HETaTUBHO BIUSIOT HA CEPJCHYHO-COCYAUCTYIO U HEPBHYIO
CUCTEMY YeJIOBeKa.
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Bbonpoil nHTEpEC BBI3BAJIO OTKPBITUE MUPETPUHOB, BBIIECIECHHBIX U3
uetkoB Chrysanthemum cinerariaefolium. 9TH BenecTBa — MOIIHBIE
MHCEKTUIUABL. Oco0asi UX HEHHOCTh 3aKJII0YAeTCs B TOM, YTO MUPETPUHBI
HE BBI3bIBAIOT TNPHUBBIKAHWS Yy HACEKOMBIX, a TaKKe HE MpPOSBISIOT
KYMYJISITHBHOT'O TOKCHYECKOTO 3 (ekTa.

CnocoOHOCTh pacTEHUH CHUHTE3MPOBATh PpPAa3IUYHbIE COCIMHEHUS
MpuBeNa K MNPEANOJOKEHHIO, YTO TEM K€ CBOMCTBOM OyAyT 00JanaTh
KJIETKH Y TKaHU 3TUX PACTEHHI, BBIPAILIMBAEMbIE B CTEPUIIBbHBIX YCIOBUSX,
JIJ1s1 HEKOTOPBIX KYJBTYpP 3TO OKa3aJlOCh CHPABEIJIMBBIM, HO B OT/IEJIbHbIX
CIy4yasix KIJIETKM JHOO HE TPOSIBISUIM CHOCOOHOCTH K  CHHTE3Y
HEOOXOJUMBIX BEUIECTB, JMOO CHUHTE3UPOBAIM KX B MHUHUMAIBHBIX
KonuyecTBax. [loHamoOWmuch AOATHE 3KCIEPUMEHTHI M0 ( MOAOOpY
MUATATENbHBIX CpPEJl, YCJIOBUN KYJIbTUBUPOBAHHUS, HMCCIIECIOBAHUIO HOBBIX
IITaMMOB, TMOJYYEHHBIX OJlarofapsi TE€HETHYECKON TI'e€TepOreHHOCTH
KQLTYCHBIX KJIETOK WJIM MPUMEHEHHUIO MYTareHHBIX 4PakropoB, YTOOBI
JNOOUTHCS CEPHE3HBIX YCIIEXOB B 3TOM 001acTH.

B Hacrosiee BpeMsi NPOMBIIUICHHBIA CHUHTE3 BTOPUYHBIX METa00-
JUTOB — OYEHb IMEPCHEKTHUBHOE HampasjeHue. CHHTE3 BTOPUYHBIX
METa0OJIMTOB MPOUCXOJUT TJIABHBIM 00pa30M.B CYCIIEH3MOHHOM KYIbType
KIIETOK, B PEryJUPYEMBIX YCIOBHUSAX,JIO3TOMY OH HE 3aBHCUT OT
KJIIMMATHYECKUX (DaKTOPOB, OT MOBPEKACHUS HACEKOMBIMH. KylbTyphbI
BBIPAIMBAIOT HA MaybIX IUIOMIAJSX BYOTJIMYME OT OOJBIIMX MAaCCHBOB
IJIAHTAMKA ¢ HEOOXOOUMBIMU PACTEHUSIMU. KynbTypbl KIETOK pacTEHHIA
MOT'YT CMHTE3UPOBaTh NPAKTUUECKHU BCE KJIACChl COEUHEHUN BTOPUYHOTO
oOMeHa, MpPUYEM JIOBOJBHQO YacTO B KOJIMYECTBAX, B HECKOJIBKO pa3
MPEBBIIAIONIMX KX CHHTE3 ‘B LENbIX pacTeHusx. Hampumep, BBIXOJ
alilManuIMHa W CEpHCHTUHA B KynbType KkieTok Catharanthus roseus
cocraBisier 1,3%.cyxon maccel, a B 1einoM pacrenun — 0,26%. B
KyJIbType KiIeTok Dioscorea deltoidea nMOCTEHUH CHUHTE3UpPYETCS B
KOJMYeCTBE (26°\Mr Ha 1 © cyXol Macchl, a B KIyOHSIX PacTe€HUH €ro
coaepxkanne cocrasisier 20 Mr Ha |1 r CyXou Macchl.

Kpome Toro, B KylIbTypax KIJIETOK MOKET HAuaThCsl CUHTE3 BELIECTB,
HE XAapaKTEepHBIX I MCXOJHOTO pacTeHus, JuOO pacmupsieTcss Hadop
CHHTE3UPYEMBIX COEOUHEHUM. B psae ciaydaeB B KIETOYHOU KYJIbTYpE
00pa3yroTCs BEIECTBA, KOTOPhIE CHHTE3UPOBAIMCH HUHTAKTHBIM PACTEHUEM
Ha IOBEHWIbHOW (a3e pa3BuTHs, JMOO BELIECTBA, COACPMKABIIKECS B
KJIeTKax (UIIOreHeTHYecKn Oosee paHHUX rpynn pacteHud. Tak, B
KyJIbType KIE€TOK Papaver bracteatum CONEPXKUTCS CaHTBUPHH,
XapakTEepHbIA JUIsl FOBEHUJIBHBIX pPAacTE€HUH, M OTCYTCTBYET TeOauH,
CUHTE3UPYEMBIN B3POCIBIMU PACTCHUSIMHU.

Baxnast 0cOOEHHOCTh KYJIbTUBHUPYEMOH MOMYJSIUU KJIETOK — €€
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CTa0MJIBHOCTh B OTHOIIEHHM CHUHTE€3a W HAKOIUIEHUA MPOAYKTOB
BTOPUYHOI'O CHHTE3a. TaK, POCCUHCKMMHU YYEHBIMU OBLIM IOJIY4YEHBI
pa3Hble ITaMMbl KJIETOK Dioscorea deltoidea, B TOM 4YHCIIe IITaMM-
ceepxnpoayuent HWOP  JIM-0,5. Bce »53Tu mTamMmbl  COXpaHsIU
CTaOMJIBHOCTh B OTHOLIEHUU CHHTE3a (DYypOCTAHOJIOBBIX MIUKO3HUI0B OKOJIO
26 1er.

HNHuTepecHas 0cOOEHHOCTh OOJBIIMHCTBA KJIETOK B KYJIbTYPE COCTOUT
B TOM, YTO OOBIYHO 3TU KJIETKH HE TPAHCHOPTUPYIOT CHHTE3UPYEMBbIC
METa0OJIUTHI B MMUTATEIbHYIO CPEAY WU APYTHE KIETKH, XOTSI HEKOTOPhIe
KYJIbTYpPbl COCTABJISIIOT UCKIIFOUEHHE, B YACTHOCTU KYJIbTypa KJIETOK MaKa,
KOTOpbI€ JICTIOHUPYIOT alKaJIOUuAbl B MIEYHUKH. CHHTE3 BTOPUYHBIX
METa0OJIMTOB B KYJbTUBUPYEMBIX KJIETKAX CBS3aH C BHYTPUKJIETQUHBIMU
OpraHejulaMM, B OCHOBHOM C IUIaCTUAAMU M SHAOIIA3MATHYECKUM
peTuKkyiaymMoM. B KieTkax, He CIOCOOHBIX K TPaHCHOPTY METabOJIUTOB,
MPOAYKThl BTOPUYHOIO CHUHTE3a OOBIYHO HAKAaIUIMBAKQTCsi B BAaKyOJsIX U
CBOOOJIHOM IPOCTPAHCTBE KJIETOK.

Ha cuHTe3 BTOPUYHBIX METAaOOJMTOB BIMAET, UEHABIA psAll (PAKTOPOB.
[Ipexnae Bcero, BHIXOM MPOAYKTA 3aBUCUT OT M'€HOTHIIA PACTEHUS-I0HOPA.
[TokazaHo, 4YTO KyJbTYpPhI KJIETOK, MOTYYEHHBIX OT BBHICOKOIPOIYKTUBHBIX
pacTeHuil, MNPOAYLUUPOBAIM OOJIbIlIEE (UKMEJI0 MeTraboauToB. Jpyroi
BOKHBIM (PaKTOp — COCTaB MHUTATEIBHOM CpeIbl M KOHIICHTpaIus ee
KOMIIOHEHTOB, KOTOPBIE JOJDKHBI{ OO€CIeYnBaTh, C OJHOW CTOPOHBI,
YBEJIMYEHUE KOJIMYECTBA KJIETOK-IPOIYLIEHTOB, C APYrold — YCHIMBAaTh
caM mpouecc cuHre3a. Ha’ pect, T.e. Ha yBelIWYe€HHE OMOMACCHI,
CYILLIECTBEHHO BIIMSET MPUPOJA U KOJUYECTBO YIJIEBOJIOB, COCIMHEHHI
azora u ¢ocdopa, Ha CHHTE3 META0OJIUTOB — MPUPOJA U KOHLEHTPALUS
(¢uToropmoHoB. Tak,.lipy 3aMEHE OJHOr0 ayKCHHA Ha JPYroi, Hampumep
HaQTUIYKCyCHOM _kHCioThl Ha 2,4-D (2,4-nuxsiopdheHOKCHYKCYCHYIO
KHUCJIOTY), TPEXKPATHO YBEJIMYMWJICS CHHTE3 aHTPAXWHOHA CYCIIEH3MOHHOM
KynbTypoii Morinda citrifolia.

CyniecTByeT COBpEMEHHAs TEXHOJIOTHSL IIOJYYEHUsI BTOPUYHBIX
MeTa00IUTOB C MOMOIIbI0O MMMOOMIM30BAHHBIX KIJIETOK KYJIbTYpPHI, T. €.
MOMEUIEHUE UX B OIPEICICHHBII HOCHUTENb WM aACcopOLUs B HEM.
Hocurenp ¢ KiIeTkaMM NOMEIIAIOT B MHUTATEIbHYIO cpeny. Kiuetku
oftatoTcs XuBbIMU. OHU TpeKpamaroT pocT, HO MPOAOHKAIOT CHUHTE3
METa0O0JIMTOB, BBIJIENSS UX B CPEY.

Eme oauH U3 mpuMepoB HMCIOJIB30BAaHUST BTOPUYHBIX META0OJIUTOB
pacTeHU — MOJIYYEHUE KapACHOIUA0B, IITMKO3HUIbl KOTOPBIX UCIOJIb3YIOT
B MEAWIMHE I JiedeHusi Oone3Hel cepiaua. PacTeHus HanepCTsHKH
(Digitalis lanata) B OONBIIOM KOJIIMYECTBE CHUHTE3UPYIOT JTUTUTOKCHUH
BMECTO HEO0OXOAUMOTO JIATOKCHHA. Hns COOTBETCTBYIOLIEU
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OnoTpaHcopMalii C YCHEXOM HCHOIB3YIOT HeAu(depeHInpPOBaHHYIO
CYCIICH3MOHHYIO KYyJbTYypy HamepcTsSHKH. MMMOOUIM30BaHHBIE KIIETKU
ATON KyJbTYpPhl CIIOCOOHBI JIOJITO€ BPEMSI C MOCTOSIHHOM CKOpPOCTBIO
TpaHC(HOpPMUPOBATH B-METUII-AUTUTOKCUH B J—METHIIIUTOKCHH.

Takum 006pa3om, UCTIOIB30BaHUE CYCIIEH3MOHHBIX KYIbTYp JJISl CHH-
T€3a BTOPUYHBIX METAOOJMTOB B TMPOMBIIIJICHHBIX MacliTabax HMeeT
0OJIbIIME TEPCHEKTUBBI, U HE TOJBKO C TOYKH 3PEHHS] SKOHOMHYECKOM
BBITOJIbI TIOJIy4eHUs1 OoJiee MelIeBOd MPOAYKIMU B 3alUIAHWPOBAHHBIX
KOJIMYECTBAaX. BaXHO, YTO HCHOJB30BAaHUE KYJIBTYPbl KJIETOK MOXKET
CHACTH OT YHUYTOXKEHHS THICSYH JUKOPACTYIIUX PACTECHUH, CTABIITUX Yoke
PEOKUMH, KOTOPbIE CHHTE3UPYIOT HEOOXOJUMBIE YEJIOBEKY BEIIeCTBA.
VYBenudyeHue BBIXOJA MPOJYKTA MOXET OBITh JOCTUTHYTO  ©Ostacojaps
JTaJbHEUIIe HCClIeIoBaTeIbCKOM paboTe 10  CEeNeKIUK~ CHeIrali-
3UPOBAHHBIX TOMYJSANHMN KJIETOK W OINTHMH3AIMHA YCIOBUH-~ KyJIbTHBH-
poBaHuA. BobII0i MHTEpEC MPEACTaBISIET TakKe AabHeillee pa3BUTHE
METOJIOB ~ OmoTpaHchOpMalMid ~ META0OJIMTOB oM UMMOOWIM3ALINU
KYJIbTUBUPYEMBIX KJIETOK.

JIoCTaTo4yHO yCHEMHO Pa3BUBAIOTCI C HOMONIBIO TEXHOJIOTUW KIle-
TOYHOW WHKEHEPUHU, KYJIbTYpPhI KIETOK U TKAHEH YCKOpEHHE U 00JIerYeHHe
CEJIEKIIMOHHOI'O TPOLIEcca, CO3JaHUE PACECHUI C HOBBIMH KauecTBamu, a
TaK)K€ KIJIOHAJIbHOE MHUKPOPA3MHOKEHUE, PACTEHUI, TECHO CBSI3aHHOE C
mpoOJeMol MX O3J0POBIICHUS OT \BUPYCHBIX MHGEKIMA W KpHOCOXpa-
HEHUE TeHO(OHJIa — TEXHOJOFUS, B HACTOAIIMA MOMEHT INpHOOpeTIas
AKOJIOTUYECKYIO HAIIPABJICHHOCTD:

2 TexHosoruu, o0Aeryaonue CeJeKIMUOHHbIN MPoIecC.

Ogna w3 HauOojdee" BaXKHBIX TEXHOJOTMH H3TOM TPyNmbl —
OIJIOZOTBOPEHUE [M ) Vifro, IIOMOTraroniee IpeaOTBPAaTUTL IIPOraMHYIO
HECOBMECTHMOCTE; ™, ‘KOTOpasi MOXET OBbITh BbI3BAHA CJEAYIOIIUMHU
MPUYMHAMU:

1) reH€TMYecKn AETEPMHUHUPOBAHHOE (OMPENEIEHHOE) HECOOTBET-
CTBHUE CEKpeTa pbUIblla MATEPUHCKOIO PACTEHHUS U MbUIBIBI OTIOBCKOTO,
KOTOPOS.TOPMO3UT POCT MBUIBLIEBBIX TPYOOK HA PHUIbLIE MECTHKA;

2).HECOOTBETCTBUE JJIMHBI CTOJIOMKA MMECTUKA U MbUIBIEBON TPYyOKH, B
pe3yJibTaTe NbUIbIEBas TPYOKa HE JOCTUTAET CEMSIIOYKHU (TETEPOCTUIIHSA);

3) TKaHEeBasi HECOBMECTUMOCTh NAPTHEPOB, MPUBOAAIIASL K OCTAHOBKE
pocTa MbUILIEBOM TPYOKH B JIFOOOM MOMEHT €€ MpOpacTaHusl OT phbUIbLiA
MEeCTUKA JI0 MHKPOIMIIE CEMSANOYKH (raMeTO(PUTHBIA TUI HECOBMECTH-
MOCTH).

[Ipeononenue mporaMHOM HECOBMECTUMOCTHM BO3MOXXHO OJarojaaps
BBIPAIIMBAHUIO B CTEPUIBHBIX YCIOBUSX M30JIMPOBAHHOW 3aBS3U C
HAaHECEHHOW Ha Hee MbUIbI0N WM U30JIMPOBAHHBIX KYCOUYKOB ILIALIEHTHI C
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CEMSMOYKAMH, PSJIOM C KOTOPHIMM WJIM HEIMOCPEJACTBEHHO HA TKAaHU
KOTOPBIX KYJIbTUBUPYETCS MbUIbIIA.

3HAYUTEIbHBIM TPEISITCTBUEM ISl CEJICKIIMM CIIYXKUT TaKXKe IOCT-
raMHasi HECOBMECTHUMOCTbh, BBbI3BaHHAs PAa3HOBPEMEHHBIM Pa3BUTHUEM
3apojiblllla U PHAOCIIEpMaA TIPU OTJaJIieHHOW rubpuauzanuu. B pesynbrare
00pa3yloTCsi HEBCXOXKHUE IIyIUIble ceMeHa. [lonyunuTh pacTeHue u3 Takux
CEMSIH MOXKHO TOJIBKO IIPH UCIIOJIb30BAaHUU MEM00a IMOPUOKYIbMYPbL, T.
€. BBIpAlllUBaHUSI HW30JUPOBAHHOTO 3apojiblllla Ha HCKYCCTBEHHOM
MUATATENBHON cpesie. MeTosl SMOPUOKYIBTYPhI IIUPOKO MPUMEHSIOT TP
MEXBUIOBOH rUOpUIN3aLINU OBOIIHBIX pacTEeHUH, NS
MUKPOPA3MHOKEHUS IIEHHBIX THOPUIOB, JJISI KJICTOYHOM CEICKIINH«

CylecTByeT HECKOJIBKO METOJIOB KJIIETOYHOM CEJICKIUH:

1. IIpsmast (MO3UTUBHAS) CEJIEKLIUS, NTPU KOTOPOU BBIKMBAET TOJBKO
3aJJaHHBIN THUIT MYTAHTHBIX KJIETOK.

2. Henpsimasi (HeraTUBHas) CEJIEKILMS, KOTOpasi BEJAET, K rMOen Jessi-
IIUXCS KJIIETOK JUKOI'O THUIIA M BBDKUBAHUIO METAaOQIMYECKH HEAKTHUBHBIX
KJIETOK. OJTOT mNpHeM TpeOyeT JOMOJHUTEIRHOM HACHTU(PUKAIIIN
MYTallMOHHBIX U3MEHEHUHN y BEKUBIIUX KJIETOK,

3. TorasibHas cenekiysl, TPy KOTOPO MHAUBUIYAIBHO TECTUPYIOTCS
BC€ KJICTOYHBIE KJIOHBI.

4. BusyasibHas CeNEKIUsA W HECEJICKTUBHBIM OTOOp, KOorja HeoOXo-
IMMasi BapUaHTHAs JIMHUS BBIOUPAETCSI CpeAW MPOUMX BU3YAIBHO WIH C
IIOMOIIBI0 OMOXUMHUYIECKUX METOMOB.

3 I'mOpuan3anus COMaTHYECKUX KJIIETOK.

MHOXXECTBO TEOPETMYSCKMX M TMPAKTHUYECKUX 3a7ad IO3BOJISIET
pelaTh UCIOJIb30BAHUE  M30JIMPOBAHHBIX MPOTOIIACTOB. C UX MOMOIIBIO
MOKHO BECTH CEJIEKHHUI0O Ha KJIETOYHOM YpOBHE, paboTaTh B MajloM
o0beMe ¢ OOJIBHINM “YUCIOM KJIETOK, OCYIIECTBJISATH MPSIMON IEPEHOC
IeHOB, H3y4aTh “MEeMOpaHbl, BBIICIATh IUIACTUIBL. 30mMMpoBaHHBIM

IIPOTOILIACT | = 3TO COJIEPKUMOE DPACTUTEIBHOW KIETKH, OKPYKEHHOE
miasMoiiemMon.  llemmtono3Hass creHka 'y  JAaHHOrO  0Opa3oBaHUs
OTCYTCTBYeT.

B*1971 r. Takebe u ero coTpyaHuKH, oOpabaTbiBasi KJIETKU JUCTa
Tabaka JUIsi pacTBOPEHMs KJIETOYHBIX CTEHOK COYETaHHE