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HcTopus Pa3BHTHUS OUOTEXHOJIOIHH " OCHOBHEIE ee ACTICKTHI

[lonuanciMnIMHapHOCT COBPEMEHHBIX OMOTEXHOJIOTHH. BHOTEXHOJOrHS Kak HaIlpaBJIICHHE
Hay4YHO-TEXHHYECKOI0 Iporpecca, OoIMparomeecs Ha MCHKIOHUCHHUIINIMHADHbBIE 3HAHUSA —
buonozuveckue (reHeTuxa, OHOXHUMUS, Onodusnka, MUKpOOHOIOTHSI, BHPYCOJIOTHS, buznonorus
KJICTOK pacTeHHH M JKHBOTHBIX M /p.), Xumuueckue (XUMHYECKas TEXHONMOTHsA, (HU3MUEcKas
(bnodusuyeckas) XMMHs, OpraHHdecKas XUMHs, OHOOpPraHHYEeCKas XHMHUS, KOMIIBIOTEPHAsE U
KOMOMHATOPHAs XMMHS H 1p.), mexnuyeckue (TPOLeccH H anraparel, CHCTEMBI KOHTPOJSA H
YIPaBJICHHS, aBTOMATU3HPOBAHHbIC KOMILIEKCEI, MOIETUPOBAHHE W ONTHMH3AIlMs MPOLECCOB U
ap.).

IonsATHe GHOTEXHOJOTMH KaK TEXHOMOTHYECKOro NpHEMa MOJIYYeHHs MOM(HIMPOBAHHEIX
OHOOOBEKTOB € LENBIO NPHIAHNS UM HOBBIX CBOMCTB M/HJH CHOCOGHOCTH IPOU3BOIUTH HOBbIC
BEIMECTRA.

OcHoBHbIe 00/1aCTH TIPHMEHEHHSI COBPEMEHHOW OMOTEXHONOTHH M OCHOBHBIE € ACIICKTHI
(6monoruyeckne, XHUMHYECKHE, TeXHojiorudeckue). HayuHble 0CHOBEHI HHXKEHEPHOTo

oopmitenns OHOTEXHOJIOTHH.
buonoruueckue aCIEeKThl OuoTexHonornu
2l Ofbmas Ouosorus, MHKPOOHOIIOTHS H busnonorus KJIETOK.

Omnpeienienne JKU3HA U CBOHCTBA XHBOr0. YPOBHH OpPraHM3aluM KHBOH MaTepnn. Kierka kak
OCHOBAa  HACICICTBEHHOCTH M  BocmpousBeneHus. CTpoeHHe sapa W ero poms B
HACJIC/ICTBEHHOCTH.  XHUMHYECKHH  COCTaB  KIETKH  (HYKJIEHHOBBEIE KHCIOTHI, OCIKH,

O CaXapH/Ibl, JIMITH]IEL, HYKJIEOIPOTECHIbI, TIIMKOIIPOTEH/IBI, JIHIONPOTEH OB,
NEeNTHAOTIHKAHEI, nonudocdarer, MHUHEpaJILHbBIC KOMITOHEHTHI H BOJIA).
Ctpoenne u QyHKIMM KIETKH (Pa3/IHUHs KIETOK IIPOKAPHOT M 3YKapHOT). CrpoeHue KIeTo4YHoi
CTEHKH Oakrepwuii.
OOMeH BelecTB KaKk COBOKYIHOCTB IIJIACTHYECKOTO H JHEpPreTHyecKoro 0OMenoB. JKu3HeHHbIH
LIAKJT KJIETOK " THITBI KJIETOYHOTO JeJIeHus (aMHTO3, MHTO3, MEH03).

3akonbl MeHaens ®  MX MHTEpIpPeTallMsi C TOYKH 3PEHHS XPOMOCOMHOM TEOPHH
HaCICICTBEHHOCTH. I IaC.I'Ie,[lCTBCHHOCTb H HU3MCHYHBOCTD. (DOPMBI H3MEHYHBOCTH.
OCHOBHbIE TIONIOKEHHS YBOMIOUHOHHON Teopur U. JlapBHHa, ee OTIHYHS OT Teopun Jlamapka.
DopmbI otbopa, THIIBI BUA000pa3oBaHHus, OCHOBHBIE IyTH 9BOJIIOLIMH.
Mornekyisipuble OCHOBBI opranmsamuu xpomocomel. @®ymkmunm JIHK, rucronos, PHK B
KIeTouHOM MeTabonusme. Cuemnienue M KpoccuHroep. PexomOuHanus y GakTepuodaros.
ITomoxenue MHMKpoOpraHusMoB cpemd  ApyruX —oOpraHusmoB. CampoduTsl HapasuThl,
narorexnbie ¢opmel. Ilpunmumer knaccupukanun GaxTepuil: syGakTepum, nuaHobaxKTepuu,
apxebakrepun. OOmmast GHONOTHSA IPOTHCTOB: BOAOPOC/H, MPOCTEMIIHe. I'pubsl. Bupycer.
Bupycusie ek, JIH30reHHUS.
MexanusM MOCTYIJIEHHS B KIETKH 9YKaPHOTOB M MNPOKAPHOTOB 3K30I€HHBIX BELIECTB.
Ousnonorns nuraHus. DNEMEHTH THTAHWsS, MX 3HAYEHHME JUIS IIpollecca OHOCHHTE3a.
PasHooOpasie ~ THIOB  nMTaHMS ~ MHKPOOPraHW3MOB  (aBTOTpodus, rereporpodus,
(orommrorpodus, dhoroopranorpodus, xemomuToTpoOdUS, xemooprasoTpodus). PasHoobpasue
HCTOYHMKOB  yIIeponia, asora, Qocdopa, cepsl M JPYIHX 3IEMEHTOB, HCIIOIB3YEMbIX
MHUKPOOPraHU3MaMHu.

Teopuss numuTHpOBaHMS M HHrHOMPOBaHMS POCTA KIETOK  JJEMEHTAMH  THTAHMHS.
Du3MONOTHs SHEPreTHYECKOro 0OMeHa: MCIIOJIb30BaHHEe KIIETKAMH 9HEProJaroIuX MPOLECCOB,
uX 3Q(PEKTUBHOCTD M 3aBHCHMOCTE OT YCJIOBMI Cpembl. DKOHOMHUECKHUI K03 HUIHEHT U ero
CBSI3b C YCIOBUAMH pocra.
BaanmozefictBue KI€TOK M Cpelibl, BIMSHHE BHEIIHMX (DHM3MYECKHX H (HU3MKO-XHMHUUCCKHX
(baxkTOpoB Ha POCT B GHOCHHTE3 Y MHKPOOPraHH3MOB. Hopma u ctpece, npobiema coxpanenus
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CIIOCOOHOCTH K CBCPXCHHTE3aM.

®uzuonorus OTMUPAHHUSL.
Cea3p cTpykTypbl B QyHkumn. OYHKIMOHANBHAS LHTOIOMs, BONPOCH auddepeHnuanua u
YCITOBHUS ee BBI3BIBAIOIIIKE.
Croco6er KyIbTHBUPDOBAaHUS  MHKPOOPTaHH3MOB (neproauyeckKoe, HETpepPBIBHOE,
AMMOOMIIM3 AL KJIETOK H bepmeHTOB).
CmenanHbIe KYJIbTYPBI, KOHCOPLHYMEL [TpunIwUne! HX KYJIbTHBHPOBaHMSI.

MeTaboiu3sM  MHKPOOPraHM3MOB. B3aMMOCBS3b OMOCHHTETHYECKHX M SHEPreTUYECKUX
npouecco. llonarue «Ouonorunueckoe oxucienue». OcobeHHOCTH AIIEKTPOHTPAHCIOPTHBIX
CHCTEM MMKPOOPTaHM3MOB. AHa3pOOHBIE IIPOLECCHl OKHCIECHHs. AHa3poOHOE [bIXaHHE.
bpoxenwue.

AspobHoe nbixanue. PasnooGpasue cyOeTpaToB, OKHCISEMBIX MEKPOOPraHH3MaMH (IIPHPOIHbIE
OHOMOIMMEpEI, YTJIEBOXOPOIBI, KCceHOGHOTUKH 1 ap.). [TonHoe aspobGHOe OKuCIeH e cyOcrpara,
HEMIOJTHO® ~ OKMCIIeHHE W TpaHchopmanus  opraHudeckux cybOcrpatoB. OKHCIICHHE
HCOpPraHU4eCKUX cyOcTpatos. Ocobennoctn GaxkTepuanbHOro borocunresa.
BHOCHHTeTHYECKHE NPOLECChl. ACCHMHIALHMOHHAS ~HHTPATPEAYKUHMSA, Cymb(haTpeyKuus,
azoTdukcalms.

OcHOBHBEIE MOHOMEPBI KOHCTPYKTHBHOTO MeTaGonu3ma. [lyTi 06pa3oBanHus U JaibHEMIIEro ux
HCIIONB30BaHHA. 3HAYEHHE NMKIA TPUKAPOOHOBBIX KHCIOT M IJHOKCHIATHOTO LIYHTA B
KOHCTPYKTHBHOM meTabonusme.
Cunres JHUITHA0B, IOJHCAXapHIOoB H APYI'HX KOMIIOHCHTOB KJCTKH. npaKTH‘IECKOC 3HAQ4YCHHE
oTHX mpoueccoB. OOpaszoBaHHe MHKPOOpraHH3Mamu OHOJOTHYECKH AKTUBHBIX BEIIECTB:
(epmenToB, aHTHOMOTHKOB, BHTAMUHOB, TOKCHHOB. [IepBHYHBIE H BTOPHYHBIE MeTaboNHThL X
poib B IpHPOJIE. ITpakTHyeckoe HCIIOJIb30BaHHE.
Cenekupsi, TEHETHYECKME OCHOBBI CeNeKIMH. IloHATHE O reHoTHnme H  (EHOTHIIE.
HacnencTBeHHOCTE, M3MEHYHMBOCTB, OTOOP MHKpPOOpraHusmoB. PexomOunamms. Ilomstue o
TCHCTHKC IONYJALHH H TMOMYJIALMOHHON W3MEHYHBOCTH. Meroasl cenexkuuu. Cenexius
MHKpOOpranusMoB.  IIpou3BoACTBeHHBIH  ()epMEHTaTOp  KaK  JKONOTMYECKas  HUIIA.
brocdepa n pacnpocTpanenne MHKpOOPraHH3MOB. Y4acTHe MUKPOOPraHH3MOB B KPYroBOPOTAX
yriepoja, asoTa, KuCIopona, cepbl. DopMbl  B3aMMOOTHOINGHHH MHKPOOPTaHH3MOB.
22, Monexynsipuas Ouonorus u reHeTHKa KIIETOK.
[TonsaTne reHa B “KIIACCHYECKOH” W MONEKYISAPHOW TEeHETUKE, €ro 3BOIOLMS. BKian
METOI0JIOTHH TCHHOW HH)KCHEPHH B Pa3BUTHE MOJIEKY/IAPHON reHeTuku. [Ipuknannoe 3nauenue
TeHHOMH HHIKEHEPUH TUTS OGMOTEXHOIOTHH.
Monekynspabie OCHOBEI HACIIeJICTBEHHOCTH.
[Ipupoza renetudeckoro matepuana. OCOGEHHOCTH CTPOCHUS TEHETHYECKOTO MaTepHasa mpo- i
sykapuor. Tpanckpunuuns JTHK, ee xomnonentsr. PHK-nonumepasa u npomotop. Tpamcssims,
ee oranbl, GyHkuus pubocom. I'emeTmueckmit xox u ero cpoiictsa. Perumkamus JIHK u ee
FeHETHYECKHH KOHTpOsb. PexoMOuHanus, ee Tumsl 1 Mozxenn. Mexanusmel penapauun JJHK.
B3aumocssi3pb IPOLIECCOB pEILTHKAIINH, pexoMOHHAaLHH " penapanum.
MyTaiuonnsit nponece. Ponb 6HOXHMHYECKHX MyTaHTOB B (JOPMHUPOBAHUM TEOPHH «OIUH IeH
— onud (epment». Knaccupuxauus myranmii. CHOHTaHHBIH M WHIYLHPOBAHHBIH MyTareHes.
Knaccudukarms mytareno. Moneky/spHblii MeXaHH3M MyTareHesa. MmeHTHdHKamus u
cenekuus  MyTaHTOB. Cympeccust: BHYTPHIGHHAs, MeXreHHas M (DEHOTHIMYECKas.
BHEXpOMOCOMHBIE T€HETHYECKHE 3J1eMEHTHL. IIIa3MHIBl, MX CTPOEHHE M KIaCCH(HKALMSL.
ITonosoit ¢akxrop F, ero crpoeHne W KM3HEHHBIH LMKI. Pomb ¢dakropa F B MoOuim3anuu
XpoMOCOMHOro neperoca. OOpasoBanue poHopoB Tuna Hfr m F. MexaHu3M KOHBIOTAIMH.
Baxrepuodary, ux CTpyKTypa U JKU3HEHHBIH UK. BupynenTHbIe 1 ymMepeHHble 6akTepuodarm.
MHurpupyiolie reHeTHYeCKHe 31EeMEHTBI: TPAHCIO30HbI U [S-rocie10BaTeIbHOCTH, HX PONb B
PEHETHYECKOM obMmeHe.

Uccnenosanue CTPYKTYPHI " byHKIHH reHa.



DJIEMEHTBI TEHETHYECKOTO aHamu3a. Luc-mpanc-KOMIIEeMEHTAHOHHBI TecT. ['enernueckoe
KapTrpoBaHne. OW3MYeCcKuii aHaTM3 CTPYKTYPhl reHa. PeCTpPHKLHOHHBIH aHaius. Metoant
CEKBEHHPOBAHHUS. Brisapnenue (byHKIHH reHa.
Perynsinus oxcnpeccum renos. Konuemniuu onepoHa u peryinoHa. KoHTpoib Ha ypoBHe
VHULHALMA TpaHCKpunuy. [lpomorop, omepatop m perynsitopuble Gesku. [103MTHBHBIN W
HEraTHBHBIH KOHTPOJIb 3KCIPECCHH TeHOB. KOHTPO/Ib HA ypoBHE TepMUHALMM TPaHCKPHUITIHH.
Honspubiii  >dpdexkr u ero cympeccus. KarabonuTKoHTpOIMpyeMble  ONMepoHBI:  MOAEIh
JIAKTO3HOTO  ONEPOHA. ATTEHIOATOPKOHTPOJIUPYEMBIE OMEPOHBL: MOJIENb TPUNTO(GaHOBOTO

onepoHa. MyJlbTHBANEHTHAS PEryslHsl JKCIPECCHH TeHOB. ITocTrpanckpunuoOHHbIH
KOHTPOJIb.

OcHoBBI TeHHOH HUHKEHEPUH.
Mexanu3M TeHHBIX MyTaUul, TeHEeTHYeCKHUii KOHTpOJIb. DEpMEHThl PECTPUKIMH U
MomuduKaimu. BeineseHHe M KIOHMPOBAHHE TEHOB. BekTopel 114 MonekymspHOro

KnonupoBanus. [IpuHimner koHcTpympoBanust pekombunanTHbx JHK # mX BBEJICHUS B
PELUITUEHTHBIE KIIETKH.

XUMHYECKHe ACIIEKThI OHoTeXHOJIOTHH

3:1: buoopranuygeckas XHUMUs i Ouoxumus.
OcHoBHBIE OOBEKTBI  HCCIEJOBAHUS OHOOPraHMYECKOH XHUMHH. METOMbl HCC/ICIOBAHUS:
XHMHYECKHe, (u3uueckue, (GU3HKO-XUMHYECKHE, OHOXUMHYECKHE. Komnbioteprast xumusi.
CuHTe3 W BbIENTEHNE TPOMYKTOB, YCTAHOBIEHHE CTPOGHHS, W3YYeHHE B3aMMOCBS3H MEXY
XHMHYECKHM  CTPOCHHEM H OHONOTHYECKOH aKTHBHOCTBIO (GHOIOrMYECKOM byHKIHEit)
COCIHHEHUH.

belku. AMHHOKHCTOTEI, Kak MOHOMEpHBIE CTPYKTYPHbIE CAMHHLEI OEIKOB M IENTHIOB.
Crepeoxumus. Ilpoexums Pumepa. YpoBHH CTPYKTYpbI GEIKOB. [Teppuunas crpykrypa:
MCTOABI ~ ONPE/C/NCHHs  TOCIENOBATENPHOCTH AMHHOKHCIIOT, CEKBCHATOphl. BTopuyHas
CTPyKTypa OenkoB: anba- u Gera- cTpyKTypbl. TpeTHuHas W YeTBepTHUHAS (cyObenunnyHas)
CTPYKTYpbl OenkoB. Ponb BOIOPOAHBIX, MOHHBIX, AMCYTbQHIHBIX CBS3eil, TrHAPOBOGHBIX
B3auMoJeicTBHA. [lenarypanms (obpatumas, Heobpatumas) 6enkos. [TousTue o PETYIATOPHBIX
Henkax.

Hyknennosoie xucnorsl. JIHK u PHK. CrpykTypHble KOMIIOHEHTHL Tumbl CBs3eii.
IIpocTpaHcTBeHHass ~ CTPYKTypa  IOJMMEpHBIX  ueneil.  JIBoiinas cnupans  JITHK.
KoMmieMeHTapHOCTE OCHOBaHMH. MeTo 16l Onpe/ie/IeH s HyKJICOTHIHON MOC/IeI0BATEIbHOCTH B
HYKJIEHHOBBIX KHCJIOTaX. PeCTpUKUMS, PeCTPHKTa3bl. XUMHKO-(QEPMEHTATUBHBIN CHHTE3 OJIMIO-
7 NOJIHHYKJICOTHIOB,
buocunTes HyknenHOBEIX KucnoT. MepmenTsl GuocuHTe3a. [lonsTue o TPaHCKpHIILHH, oOpaTHas
TPaHCKPHIITa3a.

Yrnesoasl. Monocaxapunsl. CTpoeHHe U CTepeOXHUMHS. AJIBAO3BI, KETO3BI. AIMKIHYECKHE H
UHKITHIECKHE CTPYKTYpEl MOHOCaXapuIoB. ITupanossl, ¢ypanossl, anbda- u Gera-aHOMEpEL.
[lonstne o xoHdopmammu. ITentossr (pubo3sa, apabumo3a, KCHJI03a), TIeKco3bl (TIIIOKO3a,
MaHHO3a, ramakrtosa). Jlesokcucaxapa (dykosa, 2-mesoxcupubo3a), aMHHOJIE30KCHCcaxapa,
YPOHOBBIE KHCIIOTBI, CHAJIOBBIC KHCIOTBL MOHOCAXapHabl KaK CTPYKTYPHBIE MOHOMEPHBIC
CIMHALIB! OJTUIO- U MOJTHcaxapuaoB. CTPYKTYpHBIH aHAIM3 OJIMTO- U NOIHcaxapuoB. OyHKIHUE
omuro- ¥ nojucaxapunos. [lomstne o nektmHax. Ilemmonosa, Kpaxmam, TIHKOTeH.
YrneBojicoiepxape  CMEIIAaHHblE — OHOMONMUMEpPbL. | IMKOIPOTEHHBL, NENTHIOIIUKAHBI,
TEHXOEBbIE KHCJIOTEIL.
Jlumuaner. Knacengukauus numanos. Heiitpaisusie munumbt, pocdomummasy, cdHUHrOMMMHIHL.
CTpyKTypHbIC KOMIIOHEHTHI JHMIHAOB. JKUDHBIE KHCIOTHL BBICIIHE CIMPTBI, ATbIETHIbL
[lommonel, raumepus, MHOUHO3MT. CTepeoOXMMHS JIHITHIOB. Jlunonporenner. Ilonstue o
CTPOEHHH BHoIorHYecKux MeMmOpaH. JInnocoMel.
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HuskomonexynspHele GHOPEryIaTopsl - KOGEPMEHThI i BHTAMHHEI: HAJI, HAJI®, ®MH, ®AJ],
THamuHnupodocdar, nunoesas kuciora, ATD, Guortun, ackopOuHOBas Kuciora, Qonuenas
KHCJIOTa, ~ TAHTOTCHAT  KanbUus, KoOamamuubl. — Kackag — apaxuaoHOBOH — KHCIIOTBI
ITpocrarianguHbI. buorenusie AMUHBI: aleTHIIXOJIUH, CEPOTOHHH H Jp.
AHTHOMOTHKY, KAaK TPHPOAHBIE AHTHUMETAOONMTHL |lEeHMIMILTHHEL uedanocnopussl,
TETPALNKINHBL, AMWHOTTIMKO3M/bI, NMPOTHBOOMYXOJEBble aHTHOHOTHKH. IlomycHHTETHYECKHE
AHTHOHOTHKH.

DepMeHTBI, M HX OMOXHUMHUYeCKast posib. Knaccudukauus u HOMEHKJIATYPa. AKTHBHBIE IIEHTPBI
epmentos. CyOcTpatnas crneunuyHocTs. DAKTOPBI, 0OECHEYHBAIOIIHE (epMeHTaTHBHBII
karanus. Ponp meramnoB B dyHKumoHMpoBaHHM (hepMEHTOB. Huruburopsr: oOparumsle
(KOHKYpPEHTHBIE, HEKOHKYPEHTHBbIE), HeoOpaTtumble. OGpatuMas u HeoOpaTHMas JeHaTyparius
pepmentoB.  CrocoGel  MMMOOWIM3alHMsS  (EpPMEHTOB  Ha PasIMYHBIX ~ HOCHTEIAX.
BryTpu- u BHEKJIETOUHEIE bepmeHTEL.
Merabonuueckuit GoHA MHKpPOOHBIX KieTok. OOmHe npencrasieHus o0 aHaboau3Me H
karabonuzme.

OcHoBHEIC myTH accUMMIANMH CyOCTparToB: GENKOB, HUPOB, YITIEBOLOB, AMHHOKHCIOT,
YTJICBOZIOPOJOB, CIIUPTOB, OPTaHMYECKUX KHCIIOT, MHHEPAIBHBIX KOMIIOHEHTOB. |JIHKONH3 H
Opoxkenue. Iluknm KpeGca, peryssiums akTHBHOCTH (DEPMEHTHBIX cHCTEM B LUKIIE.
[excosomoHOpOChATHBIH TyTh TNpeBpaleHHs YriIeBOAOB. DHepreTHuecKas 3((eKTHBHOCTH
uukia Kpebca u rimvkommsa. Llens nepenoca 51eKTpOHOB, OKHCITHTEIBLHOE bochopunuposanue B
AbIXaTenbHOH wUenu. buocunres uwepes aunernn-KoA. ®ynxkuun HAJIH+ u HAJI(®)H+ B
peakIuax CHHTE3A.
BuocunTes GeNKOB, pONb  HYKIEHHOBBIX KHCIOT. PuGOCOMHBIIH nyrte OHOcHHTE3a.
Ipunnune: 6uosHepretuku. [lyTn u MeXaHH3MBI IPEOOPA3OBAHMS SHEPTHH B JKUBBIX CHCTEMAX.
O6pasosanne AT® u Apyrux MakpoIpruyecKHX COeIuMHEHHH B KiIeTkax. Pomp AT® u
TPaHCMEMOpPaHHOI Pa3HOCTH 3JIEKTPOXUMHYECKHX ToTeHuuanos (TDIT) B Tpancopmanuu u
3alacaHuy SHepru B KieTke. MemOpannas GHOdHEpreTHKa: HOHHBIE HACOCHI, IEPBHYHBIC K
BTOpuuHble reHepatopsl TOIL Tlonarne 00 sHepreTHueckom 3apsiie M JHEPreTHUECKOl
d(pdextuBHOCTH pocTa. OCHOBHbIE THIBI COMPSIKCHHS KAaTaGONMYECKHX M aHAOOIHYECKHX
IIPOLIECCOB.

Adpobnoe aprxanue. JlpixatenbHas uenb. OCHOBHBIE BHbI AKUENTOPOB 3JIEKTPOHOB. THITBI
HpoxeHus. Cucremsl cyOcTpaTHOTO tbochopunrpoBanus.
brocunTeTHYeCKHEe Npomecch B KieTke. BHOCHHTE3 GHONOIMMEPOB: GENKOB, HYKICHHOBBIX
KHCIIOT M nonucaxapuoB. OCHOBHBIE 3Tallbl MPOLECCOB, MX OPraHM3alys B KIETKAX dy- U
IpoKapHoT. bruocunTes nununos, Ouorenes GuomemGpan. bruocunTes caxapos, L-aMHHOKHUCIIOT,
HYKJICOTHIOB, BHTaMHHOB (KOepMmeHTOB). Bropmunble MeraGomuThl. A3oTdHKcarus.
®otocunres. OCHOBHBIE THIIEI IPOLECCOB, JAOHOPEI 97eKTPOHOB. becxnopodunsHsbIii
doTtocunTes. ®otopenenTop.
Perymsiuust metaGonmusma. OnpeneneHne, ypoBHH peryiamud. Perysusius pemnukanuu JIHK u
Ouocuuresa Genkos. Perynsims tpanckpunuuy. Perynsuus TpaHCISIHH. [TocTTpancnsnuorHas
mopudukauus. Perynmauus axTHBHOCTH —(EPMEHTOB MyTeM OOpPATHMOH  KOBATEHTHOI
MomupuKanuu. Perynduus akTHBHOCTH IyTeM HEKOBAJIEGHTHOTO B3aHMOMCHCTBHS ¢
dbdexropamu. Perynsius k1eTouHoro aeneHus. BsanmoseicTBiE peryIsSTOPHBIX MEXaHH3MOB
npu YIIPaBJIEHUH CKOPOCTBIO pocra KJIETOK.
Tpancnopt cyGeTpaToB B mpoayKTOB. MeXaHH3Mbl KIETOYHOH NPOHHIAEMOCTH: (puznueckas
maddysus, «obneruennasy auddys3us, NEPBAYHBI W BTOPHYHBIA AKTHBHBIN TPaHCIIOPT.
Opranu3aius. TPaHCHOPTHRIX cHcTeM. CIOCOObI CONpSUKEHHS TPaHCIOpTa C 3Hepruei
MeTtabonusma. Perynsuus TpaHcrnopTHeIX HpoueccoB. CeKperus u 3Kckpenus. MemOpanHnas

perymsnus. Perynsauus Ha YyPOBHE reHoMma.
3.2, buoduzngeckas XHMHS.
Tepmonunamuaeckue pacyersl OHOXHMHYECKHX peaKuui.



Temmora u cBoGonnble sHEpruu, BiWsHHE TeMmeparypel, pH u IIPHPOJIBI  PACTBOPUTENEH.
OCHOBHPBIE NMOHATHA TEPMOJHHAMHKH HEOOPATHMBIX IPOIECCOB: CTENEHb MOJHOTHI peaxiuu,
HEKOMIIEHCHUPOBaHHAs Temiota H cpoactBo. CompsokeHnsle peakuun. O6MeH JHEprue u
OHTPOTIHEH MEKITY KJIETKOH " CpeIoH.
Kunetnueckue OCHOBBI Q)epMGHTaTHBHLTX ITpOLIECCOB.
CraumonapHas kuHeTMKa ()epMEHTATHBHBIX peakluil, ypaBHeHHe Muxasuca-MeHTeH.
BiusHue MHrHOMTOPOB M aKTHBAaTOpOB Ha  CKOPOCTH (epMEHTATHBHBIX  peaKLuid.
Temneparypuas u pH- 3aBHCHMOCTL aKTMBHOCTH (EPMEHTOB, WHAKTHBAIMS (bepmenTOB.
Kunernyeckue OCHOBBI MHKPOOHOIOrHYeCKHX IPOLIECCOB.
Kunernyeckoe ommcamme mpouecca pocTa MHKPOOPraHHM3MOB. DKCIMOHEHIHATbHAS MOJIEJIb
pocra. Ypasnenne Mono-Hepycamumckoro. MareMaruuyeckoe ONUCanHe IIEPHOJUYECKOIA,
TypOUMI0CTaTHOH M XEeMOCTAaTHOM KynbTypbl. KHHETHYEeCKOe ONHCAHHE CMEIAHHBIX KYJIBTYP.
Kuneruka rubemu wmukpoopranusmos. KuneTHueckoe ommcanwe OHOCHHTE3a [IPOJYKTOB
MHKPOOpraHH3MaMHu.

MemOpanneiii morennman. Pemokc- moTeHuuansl B OHONOTHYECKHX CHCTEMax. [lepenoc
BelIecTBa yepe3 MemOpanbl. MemOpanHoe paBHOBecHe, ypaBHeHne JlonHana. Bygepusie cMecu

u ux bduomoruyveckas pOJIB.
AzncopOuHs M MOBEPXHOCTHBIE SBJICHUS B OMOJIOIMYECKUX cucTeMaX. OCHOBHBIE IIPUHLIUAIIBI
xpoMmarorpaduu, ee IIPUMEHEHHE.

MuKpoOHble MONYJIAUMM KaK KOIUIOHIHBIC CHCTeMbl, CTaOMIM3alMs W KOAryJIsus,
CeIHMECHTAIIHu. BBICOKOMOJTCKYHHPHBIB OuoJsIornyecKue KOJUTOHOHBIE CHCTEMBIL, CBOHCTBa
pacTBOpOB O€NKOB W monmcaxapunoB. DH3HKO-XUMHUYECKHE CBOMCTBA renei, pone reneid B

OMOJIOTHUECKUX 00BeKTaX.
Texuosornueckue ACTIEKTHI OHOTEXHOJIOIHH
4.1 Metosl OHOTEXHOJIOTHH.

OcHoBHble OHOOOBEKTEI GHOTEXHONOIUHU: MPOMBIIUIEHHBIE MEKPOOPIaHH3MBI, KIETKH M TKAHH
pacTeHHH, JKMBOTHBIX H YEJIOBEKa, OHOKATamM3aTopbl, B TOM YHCIE PEKOHCTPYHPOBaHHBIE
IPOAYUEHTbl OHOJIOTHYECKH aKTUBHBIX BEIIECTB (CeNeKius, MeTon pekomOuHanTHBIX JIHK,
rubpuaoMHas TEXHOJIOTHS).
Cripbe bily ¢ OuocunTe3a 174 OLIEHKa ero Ouonoruyeckoi LIEHHOCTH.
OCHOBHbIC MCTOYHHMKH YIJIEpoJa, a30Ta, (ochopa, MHKPOIIEMEHTOB. VcclnemoBaHHE HOBBIX
MCTOYHHKOB CBIPbsI (BKIHOYAs BOIIPOCH! €r0 MPeIBAPUTENHHON 00paboTKH), pa3paboTKa HOBBIX
NUTATENIbHBIX CPEA, B TOM WYHCIC BKIKOYAOMUX OMOCTUMYISATOPHI H IPYIHE 3IEMEHTEHI
YNPaBJICHUS M ONTHMH3ALHMH IPOLECCOB OHOCHHTE3a. METOoABl ONTUMHU3AIMHU MUTATETBHBIX
cpeJl.

Turnoseie TEXHOIOrHUYECKHE NNpHUEMBI H 0CO0EHHOCTH KYJIbTHBHPOBAHHSA MHKPOOPraHu3MoB,
KIETOK W TKaHeH pacTeHHH, JKMBOTHBIX M duegoBeKka. HempepwiBHBIE —TpOIECCHI

KYJIETHBUPOBAHMSL. Teopus XeMocTara.
ABTOCEIEKIIHS B XeMmocTare.
[onyuenpepeBuble (fed batch culture) u mepuommueckme mponeccs KYJIbTUBHUPOBAHHS.
Kunernueckoe OMMCaHUE [IEPHOIUYECKOTO KyJIbTHBUPOBAHHUA.

YienbHbIe CKOPOCTH pocTa OHOMAcchl, OHOCHHTE3a IPOAYKTAa M NOTpeGieHHs CyOGCTPaToB.
[lonstue o C-monme Ouomaccel. Bmmsmme 3atpar cyGeTpata  Ha  mojepiKaHue
KU3HENEATEIBHOCTH, ~ HA  BEIMYHHY — K@KyIlIerocs  SKOHOMHYECKOro  KodddunumenTa.
Mopnenn kuHeTHKH OHOCHHTE3a IPOYKTOB METal0IH3MAa B 3aBUCHMOCTH OT Y/IEIbHOMH CKOPOCTH
pocTa, BO3pacTa KyJbTYpBI, KOHLEHTpaUWH CyOCTpaToB M MeTabONMTOB B  CpeJe.
[Tpurumner Macirrabuposanus npoueccos (epmentaruu. Kputepuu MacmrabHoro mepexoja.
OcoGeHHOCTH — HOJNY4YeHHs HMMOOMIIM30BAaHHBIX OHOOOBEKTOB M MX TNPHMEHEHHE B
6uorexuosnoruu. Juddy3noHHble OrpaHHYEHHA MPH HCIOIB30BAHHH HMMOOMIN30BAHHBIX



(epmenTon " KJIETOK.
MeTtomnsr KOHTPOJISI crenupUIecKux rapaMeTpoB npoiiecca tbepMenTanuu.
Tunosble TeXHONOrHYECKHE MPHEMBI CTAMH BBIIEIEHHS H OYHCTKH MIPOAYKTOB OHOCHHTE3a.
DroTanust KJIETOK U OeIKOBBIX MPOIYKTOB M3 KyIbTYPATBHOH SKHMIKOCTH. OKCTparupoBaHue
NPOAYKTOB OMOCHHTE3a M3 OMOMAacChl MUKPOOPIaHU3MOB KUIKOCTSIMH U CYNEPKPUTHYESCKHMH
KUIKOCTIMH. LleHTpoOekHast SKCTpaKIis TaGHIBLHEIX IPOAYKTOB U3 KyJIbTYpalbHOMH KHUAKOCTH.
Cymika TaOMIIBHBIX OuonpoykToB " KHBBIX Ouomnpenaparos.
TectupoBanue OHOoJIOrUYecKH AKTHBHBIX BEIIECTB 1o THIIOBBIM cXemam.
Bonpocsr BaziexxHOCTH U Ge30MacHBIX YCI0BHiL SKCILTyaTallu, KOHTPOJIs OHompoIecca, OXpaHsl
OKpyJKarome CPEeJIBL.
CoBpeMeHHbBIE TONXOIBI K CO3JAHMIO DPECYPCO- H 9HeprocOeperaioumx OHOTEXHONIOTHIA.
4.2. ObnacTn NpHUMEHEHHs COBPEMEHHOW GHOTEXHONOrHH. (DEeHOMEHONOIHIECKOe OMHCAHHE
TEXHOJIOI'UIA.

4.2.1. BHOTEXHONOTMH IS CENbCKOXO3SHCTBEHHOrO MPOM3BOACTBA (cenbckoxo3siCTREHHAS
OMOTEXHOIOrHs).

Koncrpynposanne reHHO- HHXEHEPHO- MOIM(DHUIIHPOBAHHBIX (TPaHCTEHHBIX) pacTEHHH.
TexHonoruy renHol MHXeHepuH pactenuii. Co3JaHHe pacTEHMA, YCTOHYHBEIX K OONE3HSAM H
BpeauTessiM. [loBeimenne npoxyktuBHOCTH pacteHuii. Co3aHue PacTeHHH C YIJIYUYIIEHHBIMH

U TaTeIbHBIMU CBOHCTBaMH. [Ipo6remsr U NEPCIEKTHREL
Kavecto, GesonacHocts u ceprudukanus reHMoaHpHIHPOBAHHOrO CBIpDbSl M ITHILEBHIX
IPOIYKTOB Ha uX OCHOBE.
[Ipumenenne reHHOW HMHXKEGHEpPHH B JKMBOTHOBOACTBE (TPAHCIGHHBIE JKMBOTHBIE KAk
«OHOPEaKTOPLI» 6Hronoruyeckn aKTHBHBIX BEIIIECTB).
4.2.2. buotexHonoruu JU1sL KOPMOBO#A 0a3bl ’KUBOTHOBOJICTBA.

IIponsBoacTeo KopMoBoro Genka- GeKa OXHOKIETOYHBIX MHKPOOPraHH3MOB. ITpoMbIiIeHHBIE
ITaMMbI-poayneHTsl. CeippeBas 6a3a. TpeOoBaHus, NMpeabsBISEMble K KayeCcTBY TOTOBOTO
npozykra. bromacca mpoMBIIIEHHBIX MHKPOOPTAHM3MOB KaK CHIPbE s MOJIYYEHHUS ITHPOKOM
FaMMBI  TIPOAYKTOB  PAsAMYHOrO HasHaveHWs. VICHONb30BAHHE TEXHOJOTMHM  YTHIM3AINH
PA3HYHBIX OTXOXOB (LEILIIOI030COAEPKAIIME MATEPHAIBI, MOJIOYHAS CHIBOPOTKA, OTXOIBI
MHILEBBIX U pribonepepabaThIBaIOLIMX IIPOH3BOJCTB).
Mukpobuonoruyeckoe Npou3BONCTBO (DEPMEHTHBIX MPENapaToB Is KOPMOIIPOU3BO/ICTBA.

MukpoGuosioruueckoe  NPOM3BOACTBO  MHAMBUAYATBHBIX  L-aMMHOKHCIIOT KOPMOBOTO
HasHa4ycHHs.

MiuxkpoGuonoruyeckoe IIPOH3BOJICTBO KOPMOBBIX aHTHOHOTHUKOB
MuKkpoduonoruyeckoe NpOU3BOACTBO KOHIEHTPATOB BHUTAMUHOB KOPMOBOIO HA3HAUEHHS.
[IpousBoacTeo BaKIMH JU1st ’KHBOTHOBOJZCTBA.
[Tpouzronerro NPOOHOTHKOB ans JKMBOTHOBO/ICTBA.
42.3. [IpousBomcTBO MHKPOOHBIX IIpenapaToB ISt PacTEeHHEBO/ICTBA.
brotexHonorun GakTepHanBHBIX U TIPUOHBIX CPEICTB 3AUIHTHI PacTeHHii OT BpPEIHBIX
HACEKOMBIX (MHCEKTHIIHIEI, (GyHrHIuIBI).
brotexHonmorun  aHTHOMOTHUKOB  IPOTHB KOPHCBOH THHIM M  MYYHHCTOH  DOCHI.
BuorexHonorun OaxTepHaIbHbIX yaoOpeHuit.
IIponseoucreo CTHMYJIATOPOB pocra pacTeHuit rOPMOHAJIBHOM TIPHPOJIBI.
Hoctmkennss 6MOTeXHONOrHH B 0GJACTH CO3MAHHS CBOGOIHOIO OT BPEOHOH MHKpO(IOpEI
10CaJ04YHOTO Martepuaia (paccanpr).
4.2.4. buoTtexnonoruu b1y TIALLIEBOH U JIETKOMH IIPOMBILIJIEHHOCTH
MuKpOGHOIOrHYecKOe TPOU3BOACTBO MHMBUIYAIBHBIX OPraHHYeCKHX KHUCIIOT (JIMMOHHAs,
A0IoYHast, acriaparuHoBas KUCIIOTHI).

Muxpobnonornyeckoe mMpou3BOACTBO (hepMEHTHBIX Ipenapatos. MCmons3oBanme (bepmenToB
MHKPOOHOIO MPOMCXOXKIEHHS JUls IHINEBOH NPOMBIIVIEHHOCTH: IIPOM3BOJCTBO MHIIECBOIO
TaHOIa, BHHOMATEpHANOB, MHBA, XJICOONEKAPCKUX POMIKEH; [IPOM3BOACTBO (pepMEeHTHBIX



[IPENapaToB (PeHHHHONOA00HbIC NPOTEHHA3BI, TIOKOM30MEPA3HI, OeTa-ranakTo3mgassl, Oera-
$pykrodypaHO3Hma3El);  HPOM3BOACTBO  NpPENapaToB, OCHOBAHHOE  Ha nepepaboTke
OHONIOrHYECKOTO  CHIPBsS, B TOM 4HCIe X OHOMACC NPOMBIILIEHHBIX MHKPOOPTraHU3MOB
(mperapaTel OHOJIOrHYECKH aKTHBHBIX A00aBoK, COJEpIKAIMX CMECH aMUHOKMCJIOT, IIENTHIOB,
BUTAMWHOB H MHKPO3JIEMEHTOB; MMAIIEBKYCOBLIE ,I[OﬁaBKH; KOHIIEHTPATBI U H30JIATEI OeIKOBBIX
BEIIECTB); MPOHM3BOJACTBO IOACIACTHTENCH- 3aMeHHUTeNel  caxapa (r1H0K030-(PPYKTO3HBIE

CHPOIIEI, acrmapram); IPOU3BOJICTBO KOHCEPBaHTOB (Hu3HHA).
Vcnonb3opanue hepMEHTOB /1A TEKCTHIIBHBIX, KOXKEBEHHBIX TEXHOJIOTHH, IIPH NIPOH3BOJICTBE
CTHPAILHEIX TTOPOIIKOB.
42.5. Memununckas OHoTeXHOIOrHA (6buoTexHonorus JUIS MEJIUIHHEL),

Mcnonp3oBanne METOIOB HMMOBHIN3ALNN OUO0OBEKTOR B MEIHIIMHCKUX OHOTEXHOJIOTHSX U B
JMarHocTuke 3aboneBaHui. OCHOBLI COBPEMEHHON HMMYyHOOHOTeXHONOTMH. [ HOpHIOMHAs
TEXHOJIOruA. Mcnonp30Banne aHTHTEN JUTSE OYHCTKH OHOJIOTHYECKIX JKuakocte. TUNBI BakIUH
M UX KOHCTpyupoBaHHe. KyiabTypanbHble H I'€HHO-WH)KCHEPHBIC BaKLHHBL [IpousBoacTBo
CBIBOPOTOK. COBpEMEHHBIE TIPUBUBOYHEIC npenapathl. ITpernapaTel Ha OCHOBE JKHBBIX KyJIbTyp
MHKPOOPraHU3MOB  (HOPMOGIOPEl U  HPOOHOTHKH). HNmmynocencopel.  [Ipon3BoactBo
OHOCEHCOPOB Ha OCHOBE ()EPMEHTOB. J[HAarHOCTHUYECKHE CPEJICTBA in Vifro IUIS KIHHHYECKUX
uccnenoBanui. IIpoM3BoACTBO MPOGHOTHKOB. [IpoM3BOACTBO  (JepMEHTOB MEIMIHHCKOTO
HasHayenus. Cosznanue GepMEeHTOB ¢ MOMOIIBIO METOIOB IeHHOM HHkeHepHuH. [IpoussoacTso
IPCTIapaToB Ha OCHOBE CMeCH L-aMHHOKHCIIOT JUIsl IEPOPATbHOTO U [IapEHTEPATBHOTO MUTAHHS.
Texnonmoruu jexapcTBEHHBIX [permapaToB Ha 0a3e CTaGUIBHBIX alIpEeCHBIX JIMIIOCOM.
Koncrpyuporanse W  mIpoM3BOICTBO F€HHO-HH)KEHCPHOr0  WHCynWHA. Jlpyrue reHHo-
HH)KEHEPHBIE JIeKapcTBa 4| IpenapaTsl.
np0H3BOILCTBO HMMYHOMO)JYHHTOPOB, HMMyHOCTHMyHSITOpOB 58 HMM}’HOI{GHPCCC&HTOB.
MHuKpPOOHOIOrHYECKOe MPOU3BOACTBO AHTHOHOTHKOB Pa3IMYHBIX KJIACCOB JUJIS MEIULIMHBI.
[TonycuuTeTHYCCKHE AHTUOMOTHKH,
Muxkpobuonoruueckoe [IPOM3BOJICTBO BUTAMHHOB TS 3/IpaBOOXPaHEeHHS.
TexHonoruu npoayKTOB TpaHCHOPMAIMH OPraHUYECKUX COENUHEHHI (epMeHTaMH MUKPOGHBIX
KJIETOK: COPOMT B IPOM3BOACTBE aCKOPOUHOBOI KUCIIOTHI; THAPOKOPTH30H U IPEBPAIIEHHE €TI0 B
NPEHU30/I0H; TIPOTYKTEI ACTMAPHUPOBAHHSA, BOCCTAHOBIICHHA H THPOKCHIIMPOBAHUS CTEPOUJIOB;

IIPOJTYKTHI OKHCJICHHSI IIPOM3BOAHBIX HH0JIa " MUPHIMHA.
TexHonorum KyIbTHBHpOBaHHWS in Vifro KIeTOK W TKaHeil pacTeHHH J[UIA IOJyYeHHs
(utonpenaparos H J1e9e0HO-IPOQHITAKTHYECKHUX J100aBOK.
4.2.6. Buorexnonoruu MTOMy9IEHUS OHEPrOHOCHTENCH JUIA JHEPreTHKH.

Mukpobuonorayeckoe MPOU3BOJACTBO  BO30OHOBISEMBIX HCTOYHUKOB SHEPrMM: HHU3MIAX
CIIMPTOB, ALETOHA, METaHa, OHOKOHBEPCHEH OPraHMYeCKHX OTXOIOB H PACTHTEIBHOIO CBIpbSL.
MHI{]JOGI/IOHOT‘HT-IECKOE ITPOH3BOJICTBO BOOOpOaa.
4.2.7. buotexHonoruy /Ui He)Te- U TOPHONOOBIBAIOIIEH H 06OraTHTEIbHOI OPOMBIIIICHHOCTH
I'eomukpoGuomnorns u skonmorus Hedre- M yriaexoObw. bakrepnanbHoe BhImEnaynBaHHEe
XUMHHECKUX SJICMEHTOB U3 PYJ, KOHLEHTPATOB M FOPHBIX IOPOJ, 0GoralieHune py 1, GHOCOpOIHs
METaJIOB M3 pacTBOPOB. YiameHue cepbl W3 HedTH M yrus. [loBblmienue HegreoTaaum.
Ynanenue MeTaHa W3 YroibHBIX TIAcTOB. IlogaBsieHue OMOKOPPO3MH  He(TENPOBOIOB.
IIpon3ssoncrso Gno- u (oTopasmaraeMeix KOHCTPYKIIHOHHBIX ILTACTMACC JUTS IPOMBILLIEHHOM
JHEPreTHKH.

4.2.8. buOTeXHONOrMYeCKHE METOABI 3alIUTHI  OKPYXKAIOMIEH cpeabl  (3KOJIOTHYECKas
OuorexHomorus).

AHTPONOreHHbIe (AKTOPbI XHMHYECKOr0 I GHOIOrHYECKOTO 3arpsi3HEHHS OKpYy’KaroImei cpembl.
OpraHuyeckue KCEHOOMOTHKH, COCIAMHEHHs a30Ta, CEphl, (ocdopa, TsmKENBIE METANIBI W
PaTHOHYKJIH/IBI.

buonoruyeckne  MeTonmBl I pelleHHs  3a1ad  OXpaHsl OKpYXKaromed  Ccpeisl.
OcHOBHEIE OHOXHMHYECKHE IIYTH MHKPOOGHOIOrHYECKOi TpaHchOpMalMK  3arpsA3HSIOLINX
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BELIECTB. Mukpoopranusmel — OHOZIECTPYKTOPBL.
buonorndeckas ouMCTKa CTOYHBIX BOA. [IPUHIUIMATBLHBIE CXEMBI OYMCTHBIX COOPYKCHHIA.
OCHOBHbIC IPHHIUITEI PAOOTHI, METOIBI 1 COOpYKeHHUsI a3po0HOI U aHA3POOHOI GHOMOrHUeCKOoit
OYHCTKH CTOYHBIX BOI H [lepepaﬁOTKH I[IPOMBIIITIEHHBIX OTXOIO0B.
YTumsanus JHUOKCHIa yriepoaa c IIOMOIIBIO MHKPOOPraHH3MOB.
BHOJ’IO{‘H‘IGCKHC METOJBl OYHCTKH BO3OyXxa. BHOHOI‘H‘!GCK&H AC300palks ra3os. OCHOBHLIG
METO/Abl H IIPHHIHIIHATIBHBIE KOHCTPYKLIHH YCTaHOBOK.
bropemeuanus 1 GHONOrHYECKas 0UMCTKA IIPUPOAHBIX cpen. OcrHoBHble noaxoapl. Co3nanue
TEXHOJIOTHH IJI4d BOCCTAHOBJIEHHUS Opr}KaIOLueﬁ Cpeabl C HCIOJL30RAHHEM r‘eHHO'HH}KeHCpHO-
MOZM(UUMPOBAHHBIX  MHKPOOPraHH3MOB. PaspaboTtka  GHOTEXHONOrMYECKHX  CMOCOGOB

YHHYTOKCHHUS XUMHYECKOTO OpYIKHSL.
Bronoruyeckas nepepaGorka TBepabix otx010B. Broxectpykims NPHPOIHBIX H CHHTETHYECKUX
MOJTHMEPHBIX MaTepUaJIOB. Komnoctuposanue. Bepmukynerypa.
Buonornueckas KOppO3us H OHoOLUBI.

MonuTtopusr  okpyxaromel  cperpl.  MeTombl OMOTECTHpOBaHMS W OHOWHAMKALIMH B
MOHHTOPHHTE.

Hayunrie OCHOBBI HHKEHEPHOT'O odopmienus OuoTexHonornii

5.1, Crepunusauus TEXHOJIOTHYECKHX IIOTOKOB H obopynoBaHms.
Knaccuduxanus mpoussozncts 6uocunTesa 10 OTHOMEHHIO K KOHTaMHHaluu. Bo3mMoxHbIe myTH
POHAKHOBCHHUS MOCTOPOHHEH MUKPO(DIOpPEI B GHOpEakTop. AcenTHuecKoe KYJIbTHBUPOBAHHE.
Meronpl  oTaenenms wu  jgecTpyKumMM  KOHTAMHHAHTOB, —HX CPaBHHTENbHBIN  aHaAJIU3.
Crioco0Bl  cTepuIM3alMK  KHAKOCTEH, TBEPIBIX cyOcTpatoB M Bo3ayxa. Tepmmueckas
CTepuM3anus. Kpurepuu cTepuimsalmu, uX pacueT AT H30TEPMHYECKOTO, HENPEPBIBHOTO M
HCCTALlMOHAPHBIX yCIIOBMH. ANmnaparypHoe odopmienue cramuif. JleKOHTAMUHAIHS BO31yXa U
obopynoBaHus B IIPOH3BO/ICTBEHHBIX NIOMEILEHHUSX.
SE MarepuanbHbrii " JHEepPreTUYeCKuit DaslaHCEl nporiecca OuocuHTe3a.
CTeXHOMETpHA MHKPOOHOJIOrHYecKoro cuHTe3a. MeToms! pacdyera CTEXHOMETPUYECKUX
KOO(Q(QHIMEHTOB M COCTAaBJICHHE  MaTepHAIBHOrO  GamaHca ctamud  OWocHHTE3a.
BiusiHue  ycnoBmit  KynbTUBHMpOBaHMA NpOAyLeHTA  Ha TENJIOBBIICIICHUE,  BEIUYHHY
SKOHOMHMYECKOTO KO (DHINCHTa U CTENeHb yTHIM3aIMu cyGcTpara. [ToTpebnenue xucmopoaa
MHKpoOpranu3Mamu. Macconepenada KHCIOPOJA OT BO3AYXa K KIETKAM. Konnenrpauonusie
“aMbl”.  Macconeperada  yriekmcnoro  rasa.  MaccooOGMeHHEIE XapaKTEePUCTHKH
(epmenTanonHoro o6opynosanus. Ilenoo6pasoBanne U meHorameHue. IepememuBanne npu
dbepmenTanun u ero BH/IBL
MaccooOMeHHEBIH U TEMIOBOM pacdeTsl OropeakTopoB: M0 06NACTAM NPHUMEHEHHS, 110 YCIIOBHSAM
IPOBEJICHHSI IPOIIECCOB 6uocuHTe3a.
OcHOBHOE (pepMeHTAIMOHHOE O00OpYNOBAaHHE, €ro BHAB H peNBapUTeIbHBIH moabop.
bropeakropsl meproaMUeckre U HENpepHIBHO AEHCTBYIOMIHE, MOMHOrO CMECILIECHHUS, TTOJHOIO
BBITECHEHHUS 17§ IIPOMEXKYTOYHOT'O THUINA.
BuopeakTopsl M1 OCYIECTBICHHS ACENTHYECKHX, YCIOBHO-ACENTHIECKHX U HeacenTUYeCKUX
ONEpanuii.

Kraccnuranmms Guopeaktopos mo cmocoby BBoza OHEPruH: amnmnapaTtel ¢ MeXaHHYECKHM
MepeMelInBaHUEM, GapOoTaKHbIH, 3PIUTHBINA.
Metons! onpenencuus BenMuuHBl KodduIEeHTa Maccomnepeayd B OMOpeakTopax pasnvyHOl
KOHCTPYKITHH.

2.3, OcHOBBI MOJEIUPOBAHHUSA OuopeakTopos.
Oransl MozepoBanus. [TapaMeTpsl MOJIETHPOBAHHS U UX CONOCTABJICHHUE, Mogzenuposanue 1o
BBOJIUMON  YJE/NBLHOH  SHEPruM, 1O  HMHTEHCHBHOCTH MaccoIepeHoca  KHCJI0poza.



Wccnenoanne u paspaboTka NpPUHILKIOB U AITOPHTMOB  OTITUMAJIBHOTO  KOMITBKOTEPHOTO
IIPOEKTHPOBAHHS OHOTEXHOIOTHYECKHX CHCTEM.
5.4. Onucanue OCHOBHOTO OGOpPYNOBAHHS UL BHIIETEHHUS, KOHIIEHTPUPOBAHHA M OYHUCTKH
IPOAYKTOB OHOCHHTE3a C LENBIO [MONYYEHHS TOTOBBIX TOBapHBIX (OpPM Ipenaparos.
O6opynosanue Uisi pasjeseHuss MUKPOGHBIX CYCIICH3H, KHUAKOM 1 TBEpIO#H (a3bl (HeHTpubyru
OC/IMTE/ILHOTO i (PUIBTPYIOMIEro THIA ¢ EPHONMYECKOH 1 C HePEePhIBHOM BBIIDY3KOH OCaKa;
CynepueHTpudyru; cenaparophl TUTSt (dbunsTpoBaHUs u OT)XXKHMa 0CaJKOB).
OGopynoBanue 11 KOHLEHTPUPOBAHMS KY/IBTYPATbHBIX JKHAKOCTEH H HATHBHBIX pacTBOpOB
BaKyyM -BbIIAPHBAHUEM (allaparhbl ¢ BOCXOASIIEH 1 Mafaomei ICHKOI; POTOPHO-IIJIEHOYHEIE
UCTIAPUTETH ).

OGopynoBanue 1711 NpOBEAEHMS MPOLECCOB OCAKICHUS (BIMSHHE HAYATHHOM KOHILIEHTPAIHH
0CaXK/1aeMoro BEILleCTBa, TeMIIEpaTyphl Ha CKOpOCTbh oOpa3oBaHus ocajika).
OGopynoBanue Ul IPOBEAEHHS TPOLECCOB SKCTPAKIMH W3 TBEPJON (a3bl U OpPraHUYecKUM
pacTBopuTeneM (BIMAHHE COOTHOLICHHS (a3, BPEMEHH KOHTAaKTa a3 Ha >pdexTUBHOCTSH
npoiiecca).

OGopynosanne 118 GapoMeMOPaHHOrO pa3JeTeHHs ¥ OYHCTKHU IPOJIYKTOB OHOCHHTE3a WU
BO3lyXa (MHKpO(MIBTpaIms, yabTpaduIbTPALUS, OOpaTHBIM  OCMOC; CENEeKTHBHOCTB
HapomMeMOpaHHBIX TIPOIIECCOB; KOHIIEHTpalHs rejneobpa3oBaHus).
ObopynoBanue s XpoMarorpauyeckoro KOHUEHTPHPOBAHHSA H PA3NE/IEHHs KOMIIOHEHTOB
HATHBHOT'O pacTBOpa (HOHHBIA OOMeH U renb(UIbTPaLUs; OYHCTKA IIPOJIYKTOB OHOCHHTE3a Ha
ruaApodoOHBIX copbeHTax).
Obopynosanue 11 cylmkn GUOTEXHOJOTHYECKONW MPOAYKIMH (CYIIHIKA pacHblINTENbHBIE,
BATBIIOBO-TCHTOYHbIC, OapabaHHble, KHNAMETO CIOs, [HEBMATHYECKHE, CyGIMMAaLHOHHELE,
BaKyyMHBIE H BaKyyMHbIE C noadpocoM JaBIICHHS).
OGopymoBanue [T OYHCTKH Ia30-BO3AYIHBIX BEIOPOCOB M CTOUHBIX BOJ (tpy6sr Benrypu,
CKpyOOepbl MOKPOH OYMCTKH, OTCTOMHHKH, OHOGHILTPEI, A9POTEHKH, OKCHTECHKH, METAaHTEHKH ).
5.5. TlpuHIMIIEI peryIupOBaHMs, KOHTPOJA M AaBTOMATHYECKOTO YIPaBJIEHHs TIpOIecCaMu
OrocuHTe3a.

Cosmamwe  wn  oKkcrulyaTauus mpuGOpOB, CHCTEM W3MEPEHMS  (H3HKO-  XUMHYECKHX,

CbH3HOJIOFH‘IeCKHX H 6H0(1)1/I3H‘{ECKI/IX [apaMecTpOB, KOMIIBIOTEPHU3HPOBAHHBIX TEXHOJIOTHYECKHUX
KOMILICKCOB.
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