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[TPOTPAMMA
KaHIMIATCKOr0 9K3aMeHa [0 Hay4yHOH CrelranbHOCTH 1.9.6.
«BHoTeXHOIOTHs» (OTpacii HayKH — XMMHUYeCKUe, TEXHU1IECKHUE, GHOJIOrHYEeCKUE)

B oOcHOBy HacTosiueldl MpOrpaMMbl ITONOXKEHBI pPasfiesbl XMUMHYECKHX,
6HOMOrMYECKUX M TEXHMUECKHUX IMCIMILIMH, OMHUCHIBAIOMIUX (YHKUHOHHPOBAHHE
M IepCreKTHBbl Pa3BUTHS COBPEMEHHBIX OHOTEXHONOIHYECKHX MPOLECCOB. [Tpu
claue KaHuIaTCKOro dK3aMeHa ClieflyeT OPHEeHTHPOBAThCS TOJIBKO Ha T€ Pas/Ie/Ibl
[POrpaMMEI, KOTOPbIE COOTBETCTBYIOT BHIOpPaHHOH OTpaciy HayK M HAlPaBICHHIO

JUCCepTaLHHy.

1. Acropusi pa3sBHUTHA OHOTEXHOJIOTHH H OCHOBHBIE €€ aCHEKTRbL
06.12¢TH TPUMEHEHHsI COBPEMEeHHOH OHOTeXHOJIOTHH.

1.1 [TomuIMCUUIUIMHAPHOCTD COBPEMEHHBIX OMOTEXHOJIOTHHA.
BHOTexHOJOrus  Kak  HampapjeHHe  Hay4HO-TEeXHHYECKOro  Iporpecca,
onuparoieecss Ha MEXKIUCLUHUIUIMHAPHBIC 3HAHUA — 6uonozuveckue (TEHETHKA,
6uoxumus, Ovodu3MKa, MHKPOOHOIIOTHS, BHPYCOJIOTHS, (hU3MOJIOTHA  KJIETOK
pacTeHWH W JKMBOTHBIX H [p.),  Xumuueckue (xyMHYecKkass TEXHOJIOTHA,
dusnyeckas (OHou3MYecKas) XHUMHS, OpraHHuecKas XHMHI, OuoopraHuyeckas
XHUMHSl, KOMITBIOTEPHAs B KOMOUHATOPHAS XUMHUS U JID.), MEXHUECKUe (mpouecchl
W anmaparthl, CHCTEMbl KOHTPOJA W  YIpPaBIeHHs, aABTOMAaTH3MPOBAHHBIC
KOMILIEKCHI, MOJIETAPOBAHHIE M ONTUMHU3AIMS IPOLECCOB U JIP.).

[TousiTie OHOTEXHOJOTMH KaK TEXHOJIOMHYEeCKOro mpuHeMa MolydeHHA
MOZM(HIMPOBAHHBIX OMOOOBEKTOB C LENBIO NPUIAHNS UM HOBBIX CBOWCTB W/UJIH
CIIOCOOHOCTH MPOU3BOAUTH HOBbIE BELIECTBA.

OCHOBHble 006JacTH NPUMEHEHHs COBPEMEHHOW OHOTEXHONOTHH U
OCHOBHbIe ee acmnekThl (OuosoTHYecKHe, XUMHYECKHC, TEXHOJIOTHYECKHUE ).
HayHbIe OCHOBBI MHKEHEPHOTO 0OpMIIEH!S OMOTEXHOJIOTHHL.

1.2 BUHOTEXHOJIIOTHH NI CEIbCKOXO3SMCTBEHHOr0  NMPOM3BOACTBA

(CebCKOXO03siCTBEHHAsSE GMOTEXHOJIOTHS).




KonctpyupoBaHue TeHHO- UHXXEHEPHO- MOAUGULIUPOBAHHBIX
(TpaHCreHHBIX) pacTeHHi. TeXHOIOruk reHHOH WHXKeHepUH pacrenuii. Co3nanue
pacTeHuii, ycTONYUBBIX K O0e3HAM U BpeAuTelsiM. I1oBbIIeHHE TPOAYKTHBHOCTH
pactenuii. Co3maHue pacTeHHH C yJIydYIIEHHBIMM [UTATEIbHBIMH CBOHCTBAMA.
[TpoGsiembl ¥ MEPCIIEKTUBEI.

KauecTBO, 6e30MacHOCTh U cepTU(HUKAIUSA TeHMOAUDHIIUMPOBAHHOIO ChIPb
U IHILIEBBIX MTPOAYKTOB Ha UX OCHOBE.

[IpuMeHeHHe TeHHOM WH)XEHepHH B IKMBOTHOBOACTBE (TPaHCICHHBIE
JKUBOTHBIE KaK «OHOpeaKTopbl» GHONOrHIeCKN aKTHBHBIX BELIECTB).

1.3. BUOTEXHOJIOTHH ISl KOPMOBOM 0a3bl ’KHBOTHOBOACTBA.

[Tpou3BocTBO KOPMOBOTI'O Oesnka- Oenka OTHOKJIETOYHBIX
MHKPOOPIaHHU3MOB. [IpOMBIIUIEHHbIE IITaMMBI-TIPOyLEeHTEL. ChIpbeBas Oaza.
TpeGoBanus, NpeabsABIseMble K KayecTBy TIOTOBOro MpoAaykTa. buomacca
IPOMBIILIEHHBIX MHKPOOPIaHU3MOB KaK CBIPbE VIS MOJIy4YeHHs IIMPOKOH raMMbl
MPOAYKTOB Pa3/IMYHOro HaszHaveHus. Vicronp3oBaHue TEXHOJOTHH YTHJIM3ALHMH
Pa3IMYHBIX OTXOO0B (LIEJTI0NI030CoAepKallne MaTepHallbl, MOJIOYHas CBIBOPOTKA,
OTXOJBI ITHIIEBBIX M pbIGOTIEepepabaThIBAIONINX MPOU3BOJICTB).

MHUKpOGHOIOrHYeCKOe IPOU3BOACTBO  (HEPMEHTHBIX IpenapaToB Ui
KOPMOIPOM3BO/ICTBA.

MuKpoOHONIOrH4eckoe MPOU3BOACTBO HMHIAMBHIYAIbHBIX L-aMUHOKHCIOT
KOPMOBOI'0 Ha3HAYEHHS.

MuKpoGHOIOrHYecKOe IPOU3BOACTBO KOPMOBBIX aHTHOHOTHKOB

Muxkpobuonoruueckoe NPOU3BOJICTBO KOHLIEHTPaToOB BUTaMUHOB
KOPMOBOI'O Ha3HAYEHHUS.

ITpou3BOACTBO BAaKLHH JJIs )KHBOTHOBOJICTBA.

[Tpon3BOACTBO NMPOOHOTUKOB ISl )KUBOTHOBO/ICTBA.

1.4. [Ipou3BOACTBO MHKPOOHBIX MpenapaToB MUl paCTEHHEBOJCTBA.

BHOTEXHOIOTHH GaKTepHaNbHBIX U MPUOHBIX CPEJCTB 3aLUUThl PACTEHUH OT

BpeIHBIX HACEKOMBIX (MHCEKTHUIU/BI, (yHTHLIHIbD).




BHOTEXHONOrHH AHTHOMOTHKOB NPOTHB KOPHEBOH THHIM M MYy4YHHCTOH
POCHL.

BroTexHOJOrnl 0aKTepHaIbHBIX yI00pEHHH.

[Tpon3BOACTBO CTHMYJISITOPOB POCTA PACTEHUH FOPMOHAIBHOHN IPUPOIBL.

JocTiokeHHs: GUOTEXHONOTHH B 00IACTH CO3/1aHUS CBOOOJHOIO OT BPEIHOM
MHKPO(IIOPBI OCAJ0YHOT0 MaTepHana (paccasl).

1.5. BUOTeXHOJIOTHH IS TUIIEBOH U JIETKOH IMPOMBIILIEHHOCTH

Mukpo6HOIOrH4ecKoe IMPOU3BOJCTBO HHIMBHAYaJbHBIX OPraHHYECKUX
KHCJIOT (JTUMOHHas, s10/104Has, acraparuHoBast KHCJIOTBI).

MukpoOuonoruieckoe POU3BOACTBO (bepMeHTHBIX IIpenaparos.
Ucnosnp3oBanne (GepMEHTOB MHKPOOHOrO IMPOMCXOXKIEHHs Ui IHIICBOH
TIPOMBIILIEHHOCTH: TIPOU3BOJCTBO MMILEBOrO 3TAHONA, BUHOMATEPHAJIOB, MHBA,
xneGomeKapcKuX — APOjOKeH;  MPOM3BOACTBO  (EPMEHTHBIX  IPErnapaToB
(peHHHHOTIOIO0HBIE TIPOTEHHA3BI, IIIOKOM30Mepasbl, OeTa-raaakTo3uaasel, Oera-
dpykTodypaHo3naa3bl); NPOH3BOACTBO NMPENAPATOB, OCHOBAHHOE Ha nepepaboTKe
GHOJIOTHUECKOTO  CBhIPbsi, B TOM 4YHMcIe K OWoMacc IPOMBIIUICHHBIX
MHKpPOOPraHH3MOB (TIpenaparbl OHONOTHYEeCKH aKTHBHBIX 100aBOK, COIAEPIKAINX
CMeCH aMHUHOKHCJIOT, MENTHA0B, BATAMUHOB U MUKPO3JIEMEHTOB; MHUILIEBKYCOBbIE
100aBKM; KOHIIEHTpaThl M H30JATHl OENKOBBIX BEIUECTB); IMPOU3BOIACTBO
IoCIacTHTeel-  3aMeHuTeneil  caxapa  (TUIIOK030-()PYKTO3HBIE — CHPOIIBL,
acrapTam); IPOM3BO/ICTBO KOHCEPBAHTOB (HU3UHA).

Vcnonp30oBaHne (pePMEHTOB IS TEKCTUIBHBIX, KOXKEBEHHBIX TEXHOJOIHH,
IIPH MIPOM3BOJCTBE CTUPAJIbHBIX TOPOLIKOB.

1.6. MeauuuHCcKast 6HOTeXHONOrHs (6HOTEXHOIOT U 17151 MEULIMHBI).

Mcnonp30BaHHe METOA0B MMMOOHIH3alMH OHOOOBEKTOB B MEIHULUHCKUX
GHOTEXHONOrMSX M B AuarHoctuke 3aboseBaHuif. OCHOBBI COBPEMEHHOMH
UMMYHOOMOTeXHONOTHH. ' MOpHI0MHasH TeXHOJIOrHs. FICronp30BaHue aHTUTET U1
OYHCTKH OWONOrH4YecKuX >KUAKOcTeH. THmbl BakKUHMH H WX KOHCTPYHPOBaHHE.

KyanypaanLIe U TI€HHO-WHXXCHEPHBIC BaKIUHBI. np0H3BO,I[CTBO CBIBOPOTOK.

CoBpeMeHHble IPUBUBOYHEIE Npenapatsl. [IpenapaTel Ha OCHOBE JKHMBBIX KYJIbTYP




MHKpPOOpraHusmMoB  (HopModuopel u  npobuortuku).  VIMMyHOCEHCOPBI.
[Tpou3BoaCcTBO GHOCEHCOPOB HA OCHOBE (hepMEHTOB. [MarHOCTHYECKHE CPEeICTBa
in vitro s KJIHHAYECKUX HccnenoBanuil. [IpoM3BOACTBO NPOOHOTHKOB.
ITpon3BoACTBO ()ePMEHTOB MEAMLMHCKOTO HazHaueHus. Co3naHue (epMEHTOB C
MIOMOILBI0 METOJIOB IeHHOW HH)KeHepuH. [IpoM3BOACTBO IpemapaTtoB Ha OCHOBE
cMecH L-aMHUHOKMCIOT JJIsi [epopajbHOr0 M IMapeHTePalbHOro IMUTaHHMA.
TexHoMOrMM JE€KAapCTBEHHBIX IMpernapatoB Ha 0asze CTaOWIBHBIX aJpecHBIX
naunocoM. KoHCTpyupoBaHHe W IPOHM3BOACTBO TI'€HHO-HH)KEHEPHOTO HHCYJIHHA.
Jlpyrue reHHO-MH)KEHEpHBIE JIEKapCTBa U MpernapaThl.

[TpousBoacTBo MMMYHOMOJYJIATOPOB, HMMYHOCTHUMYJIATOPOB u
HMMYHO/ENPECCaHTOB.

MuKpoOGHOIOrHYeCKOe MPOU3BOJCTBO AHTHOMOTHKOB Pa3sIMYHBIX KJIacCOB
118 MeauuuHel. [ToycHHTeTHYeCKHEe aHTHOMOTHKH.

Mukpobronoruyeckoe MpPOU3BOICTBO BUTAMHUHOB ISl 3/[PaBOOXPaHEHHS.

TeXHOJIOTHH MPOAYKTOB TPAaHC(OpMAlHMH OPraHHYEeCKUX COeMHEeHHH
dbepMeHTaMH MMKPOOHBIX KIETOK: COpPOHMT B - IPOM3BOJACTBE aCKOPOMHOBOH
KHCJOTHI; THAPOKOPTH30H M IPEeBpAallleHHE €ro B MPETHU30JIOH; IPOXYKTHI
JETHIPUPOBaHHsl, BOCCTAHOBIICHUSI M T'UIPOKCHIMPOBaHHs CTEPOHIOB; IPOIYKThI
OKMCJIEHHsI TPOU3BOAHBIX MHI0JIA U ITUPUIUHA.

TexHONOTMH KYJbTHBHPOBAHWS in Vitro KJIETOK M TKaHeH pacTeHHH LA
nonydyeHus GUTONpPENapaToB U edeGHO-NPOGHUIAKTHYECKUX N0OABOK.

1.7. BHOTEXHOJIOTUH MOTy4YEeHHUS SIHEPrOHOCUTEIEH ISl SHEPTETHKH.

MuKpOOHONOrHYeCKOe  MPOU3BOACTBO  BO30OHOBISIEMBIX — HCTOYHHKOB
SHEPruM: HM3IIMX CIIUPTOB, AleTOHa, MeTaHa, OUOKOHBEpCHEeH OpraHUYeCKHX
OTXOJOB M pACTUTEJBHOrO CBIpbS. MHKpPOOHONOrHYECKOe IMPOHU3BOACTBO
BOJIOPOJA.

1.8. BuoTtexHoIOrMH 11 He(Te- U TOPHOAOOBIBaOIEH M 0OOraTUTeNIbHOMH
IPOMBILLIEHHOCTH

[eomukpoGuonorks U skonorus Hedre- W yrienodbbruu. bakrepuanpHoe

BbILIEJIaYHBAHHE XUMUYECKHUX IJIEMEHTOB H3 Py, KOHLIEHTPATOB H TOPHEBIX ITOPOM,




oboraiuesue py, GHOcOpOLKs METalIoB U3 paCTBOPOB. Y JalleHHe CEphl U3 HedTH
u yrns. [losbllneHde HedreoTnayd. YHajeHHe METaHA M3 YrONBHBIX IUIACTOB.
[Tonasnenue OHOKOPPO3UH HEDTENPOBO/IOB.

[TpousBoacTBO GHO- U (poTOpasnaraeMbIX KOHCTPYKIMOHHBIX MIacTMace A4
TIPOMBILIEHHON DHEPIeTHKH.

1.9. PBHOTEXHOJOTHYECKHEe METOAbl 3alIUThl  OKPYXKalolled  Cpe/bl
(3KxomoruvecKkasi GHOTEXHOJIOTHs).

AHTpONOTeHHBIe (HAKTOPBl XMMHYECKOr0 ¥ OHOIOrHYECKOro 3arpA3HeHHs
okpykatomeit cpensl. OpraHMYecKHe KCEHOOHOTHKHM, COEIMHEHHS a30Ta, CCpel,
docdopa, TsOKenble MeTalIbl i PaTHOHYKIHIBL.

Buosioryyeckue MeTO/IbI 115 pellleH s 3a11a4 OXPaHbl OKPYIKAIOIeH Cpe/bl.

OCHOBHBIE OMOXMMHYECKHE MYTH MHKPOOHOIOIMYECKOH TpaHChopMaluu
3arpsA3HSIOLIMX BelecTB. MUKpOOpraHu3Mbl — OHOOECTPYKTOPBI.

Buojiornueckas 04McTKa CTOYHBIX BoA. [IpHHIMNHATBHEIE CXEMbI OUHCTHBIX
coopyskeHuii. OCHOBHBIE IPUHIUIBI PabOThI, METOMBI ¥ COOPYIKEHHS a3poOHOi 1
aHa’poOHON  OMONIOTMYECKOM  OYMCTKM  CTOYHBIX  BOL M nepepaboTKH
IPOMBIIIIJIEHHBIX OTXOIOB.

VTHIM3alMs AHOKCHIA yrilepoaa ¢ OMOIIbI0 MHKPOOPTaHH3MOB.

BuoJjiorndeckue MeTOAbl OYMCTKHM Bo3ayXa. buonorunveckas J1€3040palus
ra3oB. OCHOBHbIE METO/bl U IPUHLUITHATIBHBIE KOHCTPYKLUHMH yCTaHOBOK.

BuopeMenuanyis U OMONOrHYecKas OYUCTKA NMPHUPOIHBIX CpPel. OcHOBHBIE
nomxonsl. Co3jiaHue TeXHOJIOTHi i BOCCTAHOBJIGHHS OKPYJXKAIoOIleH Cpelbl C
HCIONB30BAHUEM T'€HHO-WH)KEHEPHO-MOAUGMUIHPOBAHHBIX ~ MHKPOOPTraHM3MOB.
Pa3paboTka GHOTEXHOJIOTHYECKHX CIIOCODOB YHUUTOXKEHUSA XUMUUECKOr0 OPYIKHL.

Buosnoruyeckass nepepaboTka  TBepABIX  OTXOHOB.  buomecTpykuus
MPUPOAHBIX U CHHTETHYECKHUX ITOJMMEPHBIX MAaTepPUAJIOB. KomnoctupoBaHHe.
Bepmukynbtypa.

Buonornyeckas Koppo3ust 1 OMOLIM/IBL.

MOHHMTODHHT ~ OKpyXaloule cpefpl. MeToapl OHOTECTHPOBAHHS U

OMOMHIMKALMK B MOH ATOpPHHIE.




2. Buosiornyeckne acneKkTbl OHOTEXHOJIOTHH

Omnpesie/leHHe KU3HM M CBOMCTBA JKMBOrO. YPOBHM OpraHM3allii JKUBOH
Martepuu. KieTka kak OcHOBa HAacleICTBEHHOCTH W BocnpousBezeHus. Ctpoenue
S7[pa U €ro poJb B HAC/EACTBEHHOCTH. XMMHYECKHH COCTaB KJIETKH (HYKI€HHOBBIE
KHUCJIOThI, O€JIKM, MOJHcaxapuibl, JUMHUIbI, HYKJIEONPOTEHAbI, INIUKOIPOTEUBI,
JIUNONPOTEN IbI, TIENTUAOTTHKAHEI, TTondocdaThl, MUHEPAIbHbIE KOMIIOHEHTBI U
BOJIA).

Crtpoenue ¥ QYHKIUM KIETKH (Pa3lu4us KJIETOK MPOKAapHOT M 3yKapHoT).
CrpoeHue KJIETOYHOH CTeHKH OaKTepuii.

OO6MeH BellecTB KaK COBOKYITHOCTh IUIACTHYECKOIO H JIHEPreTUHYeCcKOro
00MeHOB. YKH3HEeHHBbIH LMK KJIETOK M THITbI KJI€TOYHOTO AeIeHHUs (aMUTO3, MUTO3,
MeHo3).

3akoHbl MeHIENs W MX HHTEpHNpPETAlusi ¢ TOYKH 3PEHHs XPOMOCOMHOM
TeOpUH HACJIeJCTBEHHOCTH. HacleACTBEHHOCTh M HM3MEHYUBOCTb. DOPMEI
U3MEHYHBOCTH. |

OCHOBHBIE I0JIOKEHHUS BONIOLIMOHHON Teopuu Y. JlapBuHa, €€ OTIHYHUS OT
teopun Jlamapka. @opmsl 0TGOpa, THMBI BHA000pa30BaHUs, OCHOBHBIC ITyTH
IBOJIIOLIUH.

MonekysipHble OCHOBBI ~oOpraHusaiuu  xpomocomel. Oynkuun THK,
ructonoB, PHK B kmeroynoM werabonusme. CuLeryieHHe H KDPOCCHHIOBED.
PexomOuHanus y 0akreprodaros.

[TonoXeHHe MHKpOOPraHW3MOB Cpeid APYTHMX opranu3mos. Campo@ursi,
mapasuThl, mnaToreHHsie (opMmbl. I[IpuHIMIBI  KmaccuduKauuu —OaKTepui:
sybakTepuu, umanobakrepuu, apxebakrepun. OOmas OHOIOTHS HPOTHCTOB!
BoJOpOCH, npocteiiure. [ pubbl. Bupychl. BupycHble HHQEKLHH, TH30IeHHS.

MexaHu3M MOCTYIUIEHUS B KJIETKH 3YKapHOTOB M MPOKAPHOTOB 3K30T€HHBIX
perecTB. OU3KMOIOrUs MATAHKUA. DJIEMEHTHl IUTaHUs, UX 3HAUYeHHEe JUIS MpoIecca

6uockHTe3a. Pa3HoOOpa3ue TUIMOB MHTaHUS MHKPOOPTaHU3MOB (@BTOTPO(DHS,

retepotpodus,  (oronutorpodus,  (GOTOOPraHOTPODUSL,  XEMONUTOTPOGUS,




xeMoopraHotpodus). PasHooOpasne UCTOUHHUKOB YIiiepoa, a3oTa, docdopa, cepsl
H JPyTHX 3JIEMEHTOB, HCIIOJIB3YEeMbIX MUKPOOPraHU3MaMH.

Teopuss JTUMHUTAPOBAHMS M HHTHOMPOBAaHHMSA pPOCTa KJIETOK 3SIEMEHTaMHU
MTUTAHUS.

®uU3HOJIOrHs  JHepreTHdeckoro oOMeHa: HCIONIb30BaHHE  KJIETKaMH
SHEpProJlaloluX MPOLECCoB, MX 3(QQEKTUBHOCTE W 3aBUCHMOCTH OT yCIIOBUH
cpetbl. DKOHOMHYECKHH KO3 PUILIMEHT U ero CBA3b C yCIOBUAMHU POCTa.

B3auMoelicTBHE KIETOK M Cpellbl, BIMSHHE BHEIIHHX (HU3HYECKHX H
(GU3MKO-XUMUUECKHUX (PaKTOPOB Ha POCT U GHOCHHTE3 y MUKpoopranu3mos. Hopma
U cTpecc, npobsemMa COXpaHEeHHs CIIOCOOHOCTH K CBEPXCHHTE3AM.

@u3U0SIOTHs OTMHPAHUS.

Cesi3b CTPYKTypbl U (yHKuMH. DYHKIHOHAIbHAS LHUTOJIOrHA, BOMPOCH
nubdepeHLMallil 1 yﬁ:nosm ee BbI3bIBAIOLIIME.

CriocoObl  KyJIBTHBUPOBaHHS  MHKPOOPraHHW3MOB (mepuoaH4YECcKoe,
HeIpepbIBHOE, UMMOOUITH3ALIUS KIIETOK U (bepMeHTOB).

CMelLaHHbIe KyJIbTYpPbl, KOHCOPIMYMbL. [ IpHHIUITEI KX KyTbTHBHPOBAHH.

MeTraGonu3mM MHMKpPOOPraHHu3MOB. B3anMocBsA3b OMOCHHTETUUYECKHX U
SHepreTMyeckux  npoueccos.  IlonsTne «OUOJIOrHYeCKOe  OKHUCIICHHEe».
OcoGeHHOCTH 2JIEKTPOHTPAHCIIOPTHBIX CHCTEM MHMKPOOPraHH3MOB. Ana’poOHBIE
[POLIECCHI OKUCIEHHs. AHapOOHOE AbIXxaHHe. bpoxkeHue.

AopoGHoe  jpixanuwe.  PasHooGpasue cyOCTpaToB,  OKHCIAEMbIX
MHUKPOOpPTaHu3MaMHu (IIPHPO/IHbIE GHOMOTNMEDDI, YTIIEBOAOPOIDL, KCeHOOMOTHUKH U
np.). IlonHoe a3po0OHOE OKHCIEHHE cybcrpaTta, HEMOJIHOE OKHCIEHHE H
TpaHcGopMaLus opraHuueckux —cybcrpartoB.  OKHMCIeHHE — HEOPraHMHEcKAX
cyberparos. OcobeHHOCTH OaKTepUantbHOro dboTOCHHTE3A.

BUOCHHTETHYECKHE  MPOLECChl. ACCHMMHIALMOHHAS  HUTPaTpedyKIHs,
cynbdarpe/yKLus, a30TGUKCALHSL.

OCHOBHBIE MOHOMEDBI KOHCTPYKTHBHOrO MeTabonm3ma. I1yTu oOpa3oBaHHA

A JalbHeHlIero UxX HCIOJIb30BaHHMA. 3HayeHue LHKIa TpPIKap6OHOBBIX KHCJIOT U

TTTAOKCHUIIATHOT'O IIYHTA B KOHCTPYKTHBHOM MeTabonu3Me.




CuHTe3 JMMUAOB, MOJMCAXapUAOB M [APYTHX KOMIIOHEHTOB KJIETKH.
[IpakTHyeckoe 3HayeHHe STHX mpoueccoB. ObpasoBaHHe MHKPOOPraHH3Mamu
GHOJIOTMYECKH AKTUBHBIX BellecTB: (DEPMEHTOB, aHTUOMOTHKOB, BHTaMMHOB,
TokcHHOB. IlepBUuUHBIE W BTOpHuYHBIE MeTabonuTel. Mx pomb B mpHUpone.
[TpakTHYeckoe HCI0JIb30BAHKE.

CeneKlMs, reHeTHYeCKHe OCHOBBI ceneKuuu. [loHATHE O TEeHOTHNE H
denorune. HaciaencTBEHHOCTb, H3MEHYMBOCTb, oTOOp MHUKPOOPTraHH3MOB.
Pexombuuaims. IloHATHE O TeHeTMKE TMONMYJSUAA M HOIYJISLIHOHHOMN
H3MEHUYHUBOCTH. MeTozsl CeJIeKLIWH. Cenexuus MHUKPOOPraHU3MOB.
IIpou3BOACTBEHHBIH (pepMEHTATOP KaK 3KOJIOrnieckas HUIIA.

Buocdepa u pacrpoCTpaHEHHE MHUKpPOOPraHU3MOB. Yuactue
MHKPOOPraHU3MOB B KPYrOBOpPOTaxX yriepoia, a3oTa, KHCIOpoAa, CEpbI. ®opmMsl
B3aMMOOTHOLICHHH MUKPOOPTaHU3MOB.

[ToHsiTUe TeHa B «KJIACCHYECKON» M MOJIEKYJSIPHOH TeHeTHKe, €ro
>BOMIOLHS. BK/Ia] METOLONOTHH FeHHONW HH)KEHEPUH B Pa3BUTHE MOJICKYJAPHOH
reneTuky. [IpukiagHoe 3Ha4eHUE FEeHHON HHKEHEPUH IS OMOTEXHOJIOIHH.

MouieKy/ispHble OCHOBBI HAaC/IeICTBEHHOCTH.

[lpupoga  reHeTHYECKOro  Marepuaia. Oco0eHHOCTH ~ CTPOEHUS
FeHEeTUYECKOro MaTepuaiga [Ipo- M 3YKapuoT. TpaHCKpHIIKs JHK, ee
komnonenTsl. PHK-nonmumMepasa u npomotop. TpaHcmsiuus, €€ STallbl, byHKLHS
puGocom. ['eHeTHdYecKHi KOX W €ro CBOMCTBa. Perumukanus JIHK u ee
reHeTH4eCkHii KOHTponb. PexomOuHauus, ee THUNBl W MOJICIH. MexaHH3MBI
permapaud JIHK. B3aumocBs3p NpONECCOB  PeIUIMKallkH, pPeKOMOHMHALMH U
penapaLuy.

MyTauuonHsli mporecc. Poib OHOXUMUYECKUX MYTAHTOB B bopMHUpOBaHUH
TEOpUH «OIMH TeH — ofuH (pepmenT». Knaccudukanus myTaiui. CIOHTaHHBIA U
MHIyIMpOBaHHBIH MyTareHes. Kraccudukauus MyTareHOB. MonexyspHbIi

MeXaHH3M MyTareHesa. VneHTudukanus U CEJEeKUUs MyTaHTOB. Cynpeccus:

BHYTPHUI€HHAs, MEXKICHHaA H (peHOTHHHLIeCKaH.




BHEXPOMOCOMHbIE TeHeTHuecKue d7aeMeHThL. IlnasMuibl, WX CTPOCHHE H
kraccudukaius. [Tosoort dakrop F, ero cTpoeHue H KHU3HEHHBIN LUK Polb
¢aktopa F B MOOUIM3a1[MH XPOMOCOMHOTO MEPEHOCA. O6pa3oBaHKe JOHOPOB THIA
Hfr u F. Mexanu3M KOHbIOralui. bakreprodary, X CTPYKTypa H >KH3HEHHBIH
nuKs1. BupysieHTHbIe M yMepeHHble GakTepruo(arn. MUrpipylOlIie reHeTHIeCKUE
3JIeMEeHTBI: TPaHCIO30HB M IS-mocienoBaTebHOCTH, MX pPOJb B I'€HETHHECKOM
oOMeHe.

UccrnenoBaHne CTPYKTYypbl W (DYHKIHMH reHa. DJIeMEHTbl I'€HETHYeCKOro
anausa. L{uc-mpanc- KOMIUIEMEHTAIIMOHHBIH TecT. ['eHeTH4eCKoe KapTHPOBaHHE.
Ousuyeckuil aHATH3 CTPYKTYphl TeHa. PeCTPHKIMOHHBIH aHamu3. MeToasl
CeKBeHHMpOBaHUsl. BrisiBleHHe QYHKIUH reHa.

Perynsauust 9KcIpeccHy reHoB. KoHLENIMH ONepoHa | perysiona. KonTtposb
HA YpOBHE MHMUMALMU TPAHCKPUNUHH. IIpoMOTOp, OnepaTop M PEryJATOpHBIC
6enki. [To3UTHUBHBIA M HEraTHBHBIH KOHTPOJb 9KCIpeccHu reHoB. KoHTpome Ha
YypOBHE TEPMHHALUH TPAHCKPUIILAH. [Tonspubiii 3¢pdekr u ero Cynpeccus.
KaTaGoIuTKOHTPOIMpPY€EMble  OMEPOHbI:  MOJENb  JIAKTO3HOTO  OINEPOHA.
ATTeHIOaTOPKOHTPOJIUPYEMBIE OTIEPOHBI:  MOJIEIb TPUINITO(PAHOBOIO OINEPOHA.
MybTHBaNeHTHAsE pEryjisilus 3KCIPECCHMH TIEHOB. [TocTTpaHCKPUIIIMOHHBIN
KOHTPOJIb.

OCHOBbI TeHHO# MH)KEeHepHH. MeXaHW3M IeHHBIX MyTallui, reHeTHYeCcKuH
KOHTpPOJIb. DepMeHThI PECTPHKLMH U MoauduKaiy. Beienenne 1 KIOHHPOBAHKE
reHoB.  BekTopsl [ MOJIEKY/SIPHOTO  KJIOHMpoBaHHS.  [IpHHLMIEI
KOHCTpyHpoBaHus pexkoMOuHanTHeXx JHK M uX BBEASHHA B PCLHMIMEHTHBIC

KIJICTKH.

3. XuMHYecKHe aCNeKThl OMOTEeXHOJIOTHH
OcHOBHBIE OOBEKTHI MCCIIEIOBaHHS OHOOPraHMYECKOW XHMUH. MeTtoabl

HCCclIeI0BaHUA: XUMHYCCKHE, cbmnqecxne, (1)H3HKO-XI/IMHLIECKHG, OHMOXMMHYECKHE.

KomnmeepHaﬂ xumusga. CuHTe3 M BBIEIE€HHE IPOLYKTOB, YCTAHOBJICHHC




CTPOeHMsl, W3y4eHHe B3aUMOCBA3M MEXIY XMMHMYECKHM  CTPOCHHEM  H
61OJIOrHYECKOH AKTHBHOCTBIO (GHONIOrHYecKoi (yHKIMeH) CoeIMHeHUH.

Benku. AMHHOKHCIIOTEI, KAK MOHOMEPHBIE CTPYKTYPHBIE €IHHHLIb! OCIKOB U
nentunos. Crepeoxumus. [Ipoekius @Puinepa. YpPOBHH CTPYKTYpPbI OenKoB.
[lepBuyHass  CTPYKTypa: MeTOAbl  ONpedeNeHus  IOC/e0BATEIbHOCTH
AMHHOKMCJIOT, CEKBEHATOphl. BTopuuHas CTPYKTypa OENKOB: anba- u Oerta-
CTpyKTypbl. TpeTHdHas H 4YeTBEpTHIHAA (cyObenMHMYHAS) CTPYKTYphI OENKOB.
Ponb  BOJAOPOAHBIX,  MOHHBIX,  JUCYJTbOUAHBIX cBsized, TUAPOPOOHBIX
piamMoeiicTauil. JlenaTypauus (obpatimas, HeoOpartumas) OCIKOB. [TonsTte o
pEryNsATOPHBIX OesKax.

Hyxneunossle kucnotel. JJHK u PHK. CTpyKTYpHBIE KOMIIOHEHTbL. THIIbI
cBsaseil. IlpocTpaHcTBEHHAs CTPYKTypa IMOJTMMEpPHBIX nerneii. JBoiHas crHpab
JIHK. KoMmnieMeHTapHOCTh OCHOBaHWH. MeTonbl ONpeaesieHHs HYKJIEOTHIHOM
[IOC/IeIOBATEIbHOCTH B HYKJIEHHOBBIX KHUCIOTaX. PecTpuKiMs, PeCTpPUKTA3BbL.
XUMHKO-(pePMEHTATUBHBIN CHHTE3 OJIUI0O- ¥ MIOJIHHYKICOTHIOB.

BUOCHHTE3 HYyKJIEHHOBBIX KHCIOT. DepMeHTh ouocunTe3a. [lonaTue o
TPaHCKPHMILHMHU, 0OpaTHasA TPaHCKPUIITa3a.

Vrnesoasl. Monocaxapuabl. CTpoeHHe H CTEPEOXUMHS. AJIbI03bI, KETO3BL.
ALMKIHUECKUe M LUKIMYeCKHe CTPYKTYpbl MOHOCaXapHOB. [TupaHo3Hl,
dypaHo3bl, anbda- u 6era-anomepsl. [TonsTue o xoH(popmaruu. Ilentossl (pudosa,
apabuHO3a, KCHJI03a), TeKCO3BI (rTI0K03a, MaHHO3a, TajaKTo3a). Jlezokcucaxapa
(dyko3a, 2-1€30KCHpH003a), aMHHO/IE30KCHCaxXapa, yPOHOBbIC KHCJIOTBI, CHAJIOBBIC
kuca0Tel. MoOHOCaXapuibl KaK CTPYKTYpHble MOHOMEPHBIE E€AWHHLBI OJHUro- H
nonucaxapuioB. CTPYKTYpHBIA aHalW3 OJIATO- W IONHCaXapuloB. DyHKUUH
onuro- u nojucaxapuaos. [Tonsitue o nekTuHax. Llemwmonosa, kpaxmai, MNIHKOTEH.
VYrneBoacoaepiKaliue CMellIaHHBIE OUOMOJIUMEPEI. [ TMKOTIpOTEHHBI,
NeNTHAOIHMKaHBI, TeHX0EBbl€ KUCIOTHI.

Jlunmu e Knaccudukanus JIATIHIOB. HeiitpanbHbie JUTIA/BI,

docomumuasl, chuHroaunmuasl. CTPYKTypHBIE KOMIOHCHTBI JIHIHAOB. Kupnsie

KUCJIOTEL. Bpiciie crupTel, ambaerdipl. [lomxonel, TIMOEPUH, MHOMHOSHT.




Crepeoxumust aunugoB. Jlunonporeunst. IToHATHE O CTPOCHHH OHOJOrMYECKHX
MeMOpaH. JIUIocoMBI.

HuskoMoeKy IspHBIe GHOperymaTopsl - KodepmeHTsl 1 ButamuHsr: HAJL,
HAJI®, ®MH, ®AJl, tuamurnupodocdar, JunoeBas KHCIOTa, AT®, OuoTHH,
ackopOMHOBasi KMCIOTa, (onueBas KUCIIOTa, MAaHTOTEHAT KajbIHs, KoOalaMUHBI.
Kackazn apaxuIOHOBOHM KHCIOTHIL. —IIpocTariaHAMHBL ~BHOreHHbIE — aMMUHBL:
alleTHIXOJTMH, CEPOTOHHUH H JIp.

AHTUOWOTHKH, KaKk MNpHpOAHble aHTHMeTabonuThl.  IeHHIHIIHHBL,
neQanocnopyuHbl, — TETPAUUKIMHBI, ~ aMHHOITHKO3H/BI,  MPOTHBOOIYXOJEBLIC
auTH6HOTHKH. [ToycHHTeTHYeCKHe aHTHOMOTHKH.

DepMeHTE, U UX 6uoxumuyeckas posb. Kiaccudukarus 1 HOMEHKIATYpa.
AxTuBHble LeHTpsl (epmenToB. CyGcrpatHas —creuuduyHOCTE.  DaKTOpEI,
obecneunBarome  (pepMeHTaTHBHBIA KaTajus. Ponb METaJIJIOB B
dyHKuHOHMpOBaHUH (epMeHTOB. MHruburopsl: oOpaTHMble (KOHKYpEeHTHBbIE,
HEKOHKYpeHTHbIe), HeoOpartuMble. OOpaTumas M HeoOpaTMMas [€HATYpaLlHs
dbepmenTtos. Crioco6sr UMMOOUIH3aLHS PEPMEHTOB Ha PA3IUIHBIX HOCHTEIIAX.

BHYTpH- ¥ BHEKJIETOYHbIE (DEPMEHTBHI.

MeraGosnuueckuii GOHI MHUKPOOHBIX KiaeTok. OOlme mpencrasieHns 00
aHabosn3me ¥ KaTaboTH3Me .

OCHOBHBIE ITYTH ACCHMHIISILIUH CyOCTpaToB: O€NKOB, JKHPOB, YIJICBOJOB,
AMHHOKUCIIOT, YIJIEBOAOPOIOB, CIIUPTOB, OPraHHYeCKHX KHMCJIOT, MHHEpAlIbHbIX
KOoMIoHeHnToB. |mkonu3 M OGpoxkenwe. Llukn Kpebca, perynsuns akTHBHOCTH
(GepMEHTHBIX CHUCTEM B LIHKIE. [excozomoHodocdaTHbl MMyTh MpeBpalLEHHU
YINeBO/I0B. DHepreTuyeckas 3QGeKTHBHOCTb LHKIIA Kpebca u riaukonusa. Llems
TIlepeHoca 3J1eKTPOHOB, OKHCIMTENbHOE (HOCHOPUITIPOBAHHE B IBIXATEIbHOH LEMH.
Buocunres udepe3 auetuia-KoA. PyHKUHA HAJIH" u HAJJ(®)H™ B peakuusx
CHHTE3a.

BuocHHTe3 GEJNKOB, pOJIb HYKIEMHOBBIX KHCIOT. PuOOCOMHBIH myTh

OuoCcHHTEe3A.




[Mpunimnel GuosHepreTky. [TyTH U MexaHU3Mbl NpeoOpa3oBaHUs SHEPTHH
B XUBbIX cuctemax. ObpasoBanne AT® u Apyrux MakpoIPruyecKiX COeIMHEHHM
B kieTkax. Poinp AT® u TpaHCMeMOpaHHONW pa3sHOCTH 3JIEKTPOXMMHYECKUX
notenuanoB (TOI1) B TpaHchopmauuMu M 3amacaHUM SHEPrHHM B  KIIETKeE.
MemOpanHass OHOIHepreTMka: HMOHHBIE HACOChl, II€PBUYHBIE K BTOPHUYHbBIE
redeparopel TDOIl. TloHsTHe 00 »HEpreTHYECKOM 3apsie M DSHEPreTHYECKOH
apdextuBHOCTH pocta. (OCHOBHBIE THIIBl CONPSDKEHHA KaTaOOJMYECKUX H
aHabOIMUYECKUX IPOLIECCOB.

AspoOHoe japixaHue. JlpixarenbHas Lenb. OCHOBHEIE BH/BI aKLENTOPOB
a5ekTpoHOB. Tumnel 6pokenus. CucreMsl cybcTpaTHOrO (GOCHOPUIHPOBAHHS.

BuocuHTeTHYECKHEe TpOLEecChl B KieTke. buocuHTEe3 OHOIOJIMMEPOB:
0enKoB, HYK/IEMHOBBIX KHCIIOT U MosiucaxapyuaoB. OCHOBHBIE 3Tallbl MPOLIECCOB,
UX OpraHu3alusi B KJIETKax 3y- M MNPOKapHOT. BHOCHHTe3 TMNUAOB, OHOreHes
ouomemOpan. buocuHTe3 caxapoB, L-aMMHOKHMCIIOT, HYKJI€OTHJIOB, BHTaMHHOB
(kodepmenToB). Bropuunsie MeTabonuTel. A30TQHKCALIHS.

®otocuHTe3. (OCHOBHBIE THUIBI IIPOLIECCOB, JOHOPHI  3JIEKTPOHOB.
BecxnopoduinpHelil porocunres. Gotopenentop.

Perynsuuss metabonusma. OmnpepneneHue, ypOBHU peryisiiud. Perymsuus
pertmukauud JIHK u 6uocuntesa OesnxoB. Perynsuus TpaHCKpUIUuH. Peryisuus
TpaHcasiud. [locTTpaHCasUMOHHAs MoAW(pUKanus. Perymauus aKTHBHOCTH
GepMeHTOB myTeM o0OpaTHMON KOBaleHTHOH Moaudukauuu. Perynsamus
AKTHBHOCTH IMyTeM HEKOBaJEHTHOTO B3auMOAeHCTBHs ¢ 3 dexropamu. Perynanus
KJIETOYHOIro JeNeHus. BzaumoneldcTBHe peryssiTOPHBIX MEXaHHU3MOB IpH
yIpaBJIeHUH CKOPOCTBIO POCTA KJIETOK.

Tpancrnopr cyGcTpaToB W NPOAYKTOB.  MeXaHHM3MBI  KJIETOYHOM
npoHuuaeMocTu: usudeckas 1udeysus, «obneryenHas» AuQdy3us, NepBHIHBIH
U BTOPUYHBIA aKTHBHbIM TpaHcropT. OpraHuzauusi TPaHCIOPTHBIX CHCTEM.
Crioco6Bl  cOnpshKeHHsI TpaHCropra ¢ SHeprued Merabonusma. Perynsanus

TPaHCIIOPTHBIX IIPOLIECCOB. CereI_I,I/IH U SKCKpELHU. M6M6paHHaH peryiAanuns.

Perymnsiius Ha ypoBHe reHoma.




TepMoaMHamMuyeckre pacyeTbl OHOXMMHMYECKHMX peakuui. Teruiota u
CBOOO/IHBIE JHEPrHH, BIMSHHUE TemIeparypbl, pH W IpUpOABI PacTBOPHTEINEH.
OCHOBHEIE TIOHATHSI TEPMOIMHAMUKH HEOOPAaTUMBIX ITPOLIECCOB: CTENEHD IIOJTHOTEI
peakiii, HeKOMIIEHCHpOBaHHas Teruiota U cpoAcTBO. COIpsKeHHbBIE pPEaKIMH.
O6meH sHeprueil U SHTpONUEH MeXAY KJIETKOW U CpeoM.

KuHernyeckue OCHOBBI (epMEHTAaTUBHBIX MpoueccoB. CranyoHapHas
KHHETHKAa (DepMEHTATHBHBIX peakuui, ypaBHeHHe Muxasnuca-MenrteH. Biusuue
HHTHOUTOPOB W  aKTHBATOPOB HA CKOPOCTh (PEPMEHTATHBHBIX PpEaKIIHi.
TemneparypHas u pH- 3aBUCHMOCTb aKTUBHOCTH (PEpMEHTOB, HHAKTHBALIKS
bepMeHTOB.

KuHeTHueckhe OCHOBBI MHKpoOHONOruyeckux InpoueccoB. Kunernyeckoe
OIMUCaHHKEe Ipolecca POCTa MUKPOOPraHU3MOB. DKCIIOHEHIIMaIbHas MOJIENb POCTA.
YpaBHeHUE Momno-Hepycanumckoro. Marematuueckoe ONHUCaHue
MepHoAnYecKoif, TypOHIOCTaTHOM M XeMOCTaTHOH KynbTyphl. KuHeTHdeckoe
ONMHCaHWe CMeLIaHHBIX KyneTyp. KuHetHka rubend MHKpPOOPraHH3MOB.

Kunernyeckoe onrcanre OMOCHHTE3a NPOAYKTOB MUKPOOPTaHH3MaMHu.
4. TexHo/IOrHYeCKHe acCNeKThbl 0HOTEeXHOJIOTHH

OcHOBHbIE OO0 BEKTHI OMOTEXHOJIOTHHU: IIPOMBIIIICHHEIE
MHUKPOOpPraHW3MBI, KJIETKH W TKaHH pacTeHUH, JKUBOTHBIX U 4YeJIOBEKa,
OuoKaTali3aTopbl, B TOM  YHCIE  PpPEKOHCTPYMPOBAHHBIE  IPOMYLIEHTHI
OHOJIOrMYEeCKH aKTHBHBIX BeIIeCTB (cenekius, meron pekoMmOuHaHTHBIX JIHK,
ruOpUIOMHAas TEXHOJIOTHS ).

Coipbe 11 GHOCHHTE3A M OlLleHKa ero OHomornyeckoi HeHHOCTH. OCHOBHEBIE
HCTOYHMKK Yriiepoaa, a3ora, ¢ocopa, MUKpoaneMeHTOB. MccienoBaHue HOBBIX
HCTOYHHUKOB ChIpbsl (BK/IIOYAas BOIPOCHI €ro IMpeaBapUTENbHON 00paboTKu),
pa3paboTKa HOBBIX IHTAaTeJIbHBIX Cpel, B TOM YHCJI€ BKIIOYAIOIIHX

6HOCTHMYJIHTOpr A Jpyryue d2JE€MEHTBl YNpaBJIE€HUS W ONTHUMH3ALHMH MPOLECCOB

6uocuHTe3a. MeTo1bl ONITHMH3ALUKN TUTATEIbHBIX cpexn.




TunoBble TEXHONOTHYECKHe IPHEMBI U OCOOEHHOCTH KyJIbTHBHPOBAHHS
MHKPOOPIraHU3MOB, KJIETOK M TKaHeW pacTeHHH, JKHBOTHBIX H YellOBeKa.
HenpepsiBHBIE MPOIIECCH KYIbTUBUPOBaHHA. TeopHst xemocrara. ABTOCENEKLIHS B
XeMOCTaTe.

[TonyuenpepeiBHble (fed batch culture) u nepumoauyeckue MpoLECCH]
KyJabTUBHpOBaHHs. KiHeTH4Yeckoe onucanue NepuoauYecKoro Ky IbTHBUPOBaHHS.

VienbHble CKOPOCTH pocra Ouomacchl, OHOCHMHTe3a MpPOAyKTa U
notpebsienuss cyocrparoB. I[lonsitue o C-mone Ouomaccel. Bnusnue 3artpar
cyOcTpata Ha NOAJAEpKAHUE MKU3HEAEATENBHOCTH, Ha BEIHYMHY KaXyIIerocs
KOHOMHUYECKOTo KoadduuueHTa.

Mojenu KUHeTHKH OHOCHHTE3a NMPOAYyKTOB MeTabo/M3Ma B 3aBUCUMOCTH OT
yIAENbHOM CKOPOCTH POCTa, BO3pacTa KyJIbTypbl, KOHLIEHTPALMU CyOCTpaToB U
MeTaboUTOB B Cpejie.

[MpuHuunel MacmtabupoBaHus mnpoueccoB (epmerTauuu. Kpurepuu
MaciTabHoro rnepexoja.

OcoOeHHOCTH MMOJyuyeHHss HMMOOHIM30BAHHBIX OHOOOBEKTOB M HX
npuMeHeHde B OuorexHonmorud.  Juddy3HOHHBIE  OrpaHHYEeHHs  TIpH
UCIOJIb30BaHUH UMMOOHUIIM30BaHHBIX PEPMEHTOB U KIIETOK.

MeTo1bl KOHTPOJIS CrieudUIecKUX MapaMeTpoB Mpouecca GepMeHTaIHH.

TunoBble TEXHOJOTHYECKHE TMIPHEMBbl CTAJMU BBIACICHHS M OYHCTKH
IPOAYKTOB OMOCHHTE3a.

dioTaus KJIETOK U OENKOBBIX MPOLYKTOB M3 KYJIBTYpPalbHOH JXKHIKOCTH.
DKCTpardpoBaHue MpOAYKTOB OuocuHTe3a M3 OHOMaccel MHMKPOOPraHM3MOB
KHIKOCTSIMH W CYIEPKPUTHUYECKUMHU JKUIAKOCTAMH. LIeHTpoOexHas SKCTpaKius
TabUIBHBIX TPOAYKTOB M3 KYJbTYpPalbHON KHUAKOCTH.

Cyiuka J1a0HIbHBIX OMOMIPOAYKTOB U KHUBBIX OHOINpENapaToB.

TectupoBaHue 6GMONIOrMUECKU AKTUBHBIX BELIECTB I10 THUITOBBIM CXeMaM.

Bormpockl HaaeKHOCTH M 0e30MacHBIX YCIOBHH 3KCIUIyaTalldHH, KOHTPOJA

Ouonpolecca, OXpaHbl OKPYKaloleH Cpeibl.




CoBpeMeHHbIe TMOAXOAbl K CO3LaHHIO PEecypco- W 3HeprocOeperarommx

OMOTEXHOJIOTHIA.

5. HayuHble 0CHOBBI HHKeHepHOro oopmiienusi GHOTEXHOIOTHH

5.1. Crepui3aiys TeXHOJIOIHYECKHX IOTOKOB U 000py 10BaHHs

Knaccudukanms  npous3BoAcTB  OHMOCHHTE3a 10 OTHOIUEHHMIO K
KOHTAMHHALIUH. BO3MOKHBIE MYTH TPOHUKHOBEHHUS TOCTOPOHHEH MHUKPO(IOpPHI B
Ouopeaktop. AcenTH4eckoe KyJIbTUBMpOBaHHWe. MeTonbl  OTACNEHHUA U
JECTPYKIMH KOHTAMHUHAHTOB, HX CPaBHUTEJIbHBINA aHAJIH3.

Crnoco0Obl CTepWIM3alHMK JKHUIKOCTeH, TBEpABIX CyOCTpaTOB M BO3IyXa.
Tepmuueckass crepunuszauus. Kpurepuu CTepuiM3aliy, HUX pacyer s
M30TEPMHYECKOr0, HEMpPEepPhIBHOrO M HECTALlMOHAPHBIX YCIOBHM. AMNNapaTypHOe
opopmienne cranuii. JleKOHTaMHHauus Bo3dyXxa M O0OpyIOBaHHSA B
MIPOM3BOICTBEHHBIX [TOMEILEHHUAX.

5.2. MaTtepHaJlbHbIi 1 SHEpreTHUecKHi GanaHchl mpolecca OHOCHHTE3a

CrexHomeTpus  MHKpOOHOIOrHYeckoro - cMHTe3a. MeTonsl  pacyera
CTeXMOMEeTPHYECKHX KO3()(QULUHMEHTOB M COCTaBIeHHe MaTepHalbHOro OajaHca
cTagiuu OMOCHHTE3A.

Biusinue ycnoBHE KyJTbTHBHPOBaHMs IPOJYLIEHTAa Ha TEIJIOBBIACICHHE,
BEJIMUMHY SKOHOMHYECKOro KO3((HIMEeHTa M CTeleHb YTHIM3aluu CyOcTpara.
IMorpebiienre KUCIOpoAa MHKpoopraHmsMamu. Macconepeaadya Kuciaopoaa oOT
Bo3ayxa K kierkam. KoHUeHTparuoHHble “ambl’. Macconepenada yTrieKHcIoro
raza. MaccooOMeHHble XapaKTEpUCTHKH (epMEHTallMOHHOTO 000pyIOBaHHUS.
[lenooGpazoBanue W rneHoramenue. [lepemeninBanue npu (pepMEHTALUM U €ro
BU/IBL.

MaccooOMeHHBI# M TEMJIOBOM pacyeTsl OMOpPeakTOpoB: IO 00JacTsIM
TIPUMEHeHHs, 110 YCJIOBHSIM MPOBEIEHUS MPOLECCOB OMOCHHTE3A.

OcHoBHOe  (hepMeHTAallMOHHOe  oOOpynoOBaHWe,  €ro  BUABl  H

TIpeBapUTeIbHbIA T0o00p.




buopeakTopbl nepHoAMYEeCKMe W HENpPEephIBHO AeWCTBYIOLIHME, IIOJHOIO
CMELLIEHH S, [TOJTHOTO BEITECHEHUS U POMEKYTOYHOTO THUIIA.

buopeakTopsl 11 OCyILIECTBIEHUS ACENITHYECKHX, YCIOBHO-ACENITHYECKHUX U
HEacenTHYEeCKUX ONeparHi.

Knaccudukanus GuopeakTopos mo crnocofy BBOJA SHEPIUH: alIapathl ¢
MEXaHUYECKHM IepeMelluBaHueM, 6apOOTaXKHBIH, IPIH(THBIH.

Meronpl  ompejeneHdsl BeNIWYHMHBI KO3 GUIMEHTAa Maccolepenadyd B
OHOpeaKkTopax pa3lInYHON KOHCTPYKIIUH.

5.3. OcHOBBI MOAENHPOBAHKS OHOPEaKTOPOB

DTtansl MoJieupoBaHus. [TapaMeTpbl MOAETUPOBaHUS M MX COIMOCTABJIEHHE.
MopenupoBanue 10 BBOIHUMOH yHENBbHOW 3HEPrdd, II0 HMHTEHCHBHOCTH
MaccolepeHoca KUCJIopoaa.

Hccnenosanue M pa3paboTka NMPUHIMIIOB M alrOPHTMOB ONTHMAILHOTO
KOMIIBIOTEPHOIO MPOEKTHPOBAHUS OMOTEXHOIOTHYECKHX CHCTEM.

5.4. Onucanue OCHOBHOI'O obopynoBaHHS s BBIJICJIEH U,
KOHLEHTPUPOBAHUS M OYHCTKM TNPOJYKTOB OHMOCHHTE3a C IENBI0 IOJyYeHHS
TOTOBBIX TOBAPHBIX (DOPM IpenapaToB

OGopynoBanue is pa3ieNeHNuss MUKPOOHBIX CYCIIEH3HIA, SKUIKON U TBEPAOi
¢aser (uenTpudyry ocagUTENBHOrO U (GUIBTPYIOIIETO TUIA C IEPUOANUECKOH H C
HETIPEePbIBHOW  BBITPY3KOH  OCaZKa; CyNEepLUeHTPU(YTH; cernapaTopbl s
GUIBTPOBAHHUS U OTXKHMA OCAJIKOB).

Ob6opynoBaHHe Il KOHLEHTPUPOBAHHS KYJIBTYypalbHBIX KHUAKOCTEH M
HaTUBHBIX PAacTBOPOB BaKyyM -BblllapMBaHMeM (ammapaTbl C BOCXOAAIIEH u
najarouiei MIeHKONH; pOTOPHO-INIEHOYHbIE HCTIAPUTEH ).

OOopynoBaHue 11 TNPOBEJEHUS IPOLECCOB  OCAXKIEHHS  (BIIHSHHE
HavyallbHOM KOHIEHTpAllMU OCaXJaeMOro BEILEeCTBa, TEMIIepaTypbl Ha CKOPOCTb
ofOpa3zoBaHus 0cajiKa).

OOGopynoBanue j1sl MPOBEAEHUS NIPOLECCOB IKCTPAKIMK U3 TBEPAOH (ha3bl 1

OpPraHW4Y€CKMM DPacTBOpHTENEM (BIHSHHE COOTHOLIEHHs (a3, BpEMEHH KOHTAaKTa

$a3 Ha s dekTHBHOCTH mpoLecca).




O6opynoBanue st GapoMeMOpaHHOrO pa3jieieHHss U OYHMCTKHA MPOIYKTOB
6uHocuHTE3a M BO3ayXa (MHKpOMHIBTpalMs, YJIbTpaduibTpauus; oOpaTHBIH
OCMOC;  CEJIeKTHBHOCTh  0OapoMeMOpaHHBIX  IIPOLIECCOB;  KOHLIEHTpALHA
reneoOpazoBaHus).

O6opynoBaHue I XpoMarorpa@uyeckoro KOHLEHTPUPOBaHHS H
pasjieieHdsi ~KOMIIOHEHTOB  HATHBHOIO  pacTBopa (MOHHBIH OOMEH U
reibQUIILTPALIUs; OYMCTKA IPOIYKTOB OHOCHHTEe3a Ha FHAPOGOOHBIX cOpOEHTaX).

OGopy/oBaHue Jyiss CYIIKH OHOTEXHOJOTMYECKOH NPOAYKLUMH (CYIIHIIKHA
pacmBUINTENbHBIE, BalbIlOBO- JIGHTOYHble, OapabaHHbBIE, KHIIAIIEro  CJIO,
NMHEBMAaTHYeCKHe, CyOIMMallMOHHbIe, BaKyyMHBle M BaKyyMHble C IOJOpOCOM
IaBJICHHUS ).

O6opynoBaHHe IJI OYHUCTKH ra30-BO3AYLIHBIX BBIOPOCOB M CTOYHBIX BOJ
(Tpy6sl Bentypu, ckpyOOepbl MOKpOHl OYHCTKH, OTCTOMHHUKH, OHOQHIBTDEL
a’pOTEHKH, OKCUTEHKH, METAHTEHKH).

5.5. TIpUHIUITBI PETYIUPOBAHUS, KOHTPOJS U ABTOMaTUYECKOTO YIIpaBIeHHs
npoueccamu OMOCHUHTE3a

Co3manne ¥ OKCIUlyaTaluss IpUOOPOB, CHCTEM H3MEpeHHUs (QU3HKO-
XUMHYECKHUX, bu3zHoIOrHUecKux H Ouodu3znIeCcKuX napaMeTpoB,

KOMIIBIOTCPH3HPOBAHHLIX TEXHOJIOI'MYECKHX KOMIIJIEKCOB.
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7. JL.U. MNarpymes. Dxcnpeccus reHos. M., Hayka, 2000.
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2001.
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9. Metzler D.E. Biochemistry. The chemical reactions of living cells. V.1-2.
London, Harcourt, Academic Press, 2001.
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Oxford, IRL Press, 1996.
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