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Mporpamma BCTYNUTENbLHOro UCNbITaHUA MO
cneumanbHocTu bnortexHonorusa

BBeaeHune
1. UcTopusa pa3BntTna 6MOTEXHOIONMU N OCHOBHbIE €€ acneKTbl

MonuancunnNMHapHOCTbL COBPEMEHHBIX BUOTEXHOMNOrMIA. BMOTEXHONOrsa Kak HanpaBneHne Hay4yHo-
TEXHUYECKOro nporpecca, onuparoLLieecss Ha MeXANCUUNINHApHbIE 3HaHUA — Buosioa2udecKkue (reHeTuka,
Broxnmusg, Buoduaunka, MMKPOBUONOrus, BUPYCONornsi, onU3nonornst KNeTok pacTeHMN U XXUBOTHbIX U
ap.), Xumu4yeckue (xummdeckas TexHonorusd, oumamdeckas (bunodusmdeckas) xumms, opraHmyeckasi
Xumus, GroopraHuyeckas XMMusi, KOMMNbOTEPHAsa 1 KOMOMHATOPHast XMMUA U Ap.), MexHu4YeckKue
(npouecchl 1 annapaTtbl, CUCTEMbI KOHTPOMS U YNpaBrneHnsi, aBTOMaTU3MpPOBaHHbLIE KOMMIEKCHI,
MOAENMPOBaHNE N ONTUMM3aLUS NPOLLECCOB U Ap.).

[MoHsATMEe BNOTEXHOMNOIrMKN Kak TEXHONOMMYECKOro Npuema nonyyeHns MoanuumnpoBaHHbIX G006 BEKTOB
C Lenbio NpYaaHns UM HOBbIX CBOWCTB W/MnM CNOCOBHOCTM NPOU3BOAUTL HOBbIE BELLECTBA.

OcHoBHble 06nacT NPUMMEHEHUS COBPEMEHHO BMOTEXHOMOMMU N OCHOBHbIE €€ aCMneKTbI
(Bronornyeckue, xummyeckune, TexHonormdeckue). Hay4Hole 0OCHOBbI MHXEHEPHOro oopmIieHNs
OnoTexXHONOrnu.

2. Buonorunyeckune acnekTbl 6UOTEXHONOrNMU
2.1. O6wan 6uonornsa, Mukpodbuonorusi U PU3Monorus KrneTok.

Onpep,eneHwe YKW3HW N CBOWCTBA XUBOTO. ypOBHVI opraHunsauunmn KMBOWN maTtepumn. KneTka kak ocHoBa
HacneacTtBeHHOCTU 1 BOCNpounsseaeHnA. CTpoeHMe A0pa n ero poJjib B HacneacTtBeHHOCTU. XuUMnyeckum
COCTaB KI1eTKn (HyKﬂeVIHOBbIe KNCIOTbI, 6enku, nonucaxapuabl, nunnugbl, HykKneonpoTtenabl,
rmukonpoTenabl, nmnonpotengbl, NenTnaoriinkaHbl, I'IOJ'IVI(bOC(baTbI, MUHepalnbHbl€ KOMIMOHEHTbI N BO/J,a).

CTpoeHune u yHKUMM KNeTKN (pasnuyums KNeTok NPoKapuoT u aykapuoT). CTpoeHue KNeTOYHON CTEeHKM
OakTepu.

OOMeH BelLEeCTB Kak COBOKYMHOCTb MJf1aCTU4eCKOoro n aHepretn4eckoro 006MeHOB. XKN3HEHHbIW LMK
KIEeTOK U TUMbl KINEeTO4YHOro aeneHnsa (aMI/ITO3, MUTO3, MeVIO3).

3akoHbl MeHgens un nx MHTEepnpeTauma C TONKMN 3peHnaA XpOMOCOMHOIZ Teopun HacnegCTtBeHHOCTU.
HacnegctBeHHOCTb M UBMEHYNBOCTb. CDOprI N3MEHYNBOCTU.

OcHOBHbIe NONOXeHUs 3BONOLMOHHON Teopumn Y. [lapsuHa, ee otnnmumsa ot Teopum Jlamapka. Popmbl
oTbopa, Tnbl BUOoobpa3oBaHNsi, OCHOBHbIE MyTW 3BOSIOLNN.

MonekynsipHble OCHOBbI OpraHnsaumm xpomocombl. PyHkumm OHK, ructoHos, PHK B kneTouyHom
meTabonumame. CuenneHune n kpoccuHroep. PekombuHaums y 6akteprodaros.

MonoxeHne MUKPOOPraHM3MoB cpean ApyrMx opraHnamoB. CanpoduTtsl, Napa3uTtbl, NaTOreHHble OpPMbI.
MpuHUKMNbI KNaccudurkaunm 6aktepuii: aybaktepum, umnaHobakTepum, apxedakrepun. Obasa druonorus
NpPOTUCTOB: BOAOPOCNHU, NpocTenwmne. pubsbl. Bupychl. BupycHble nHdekuum, nu3oreHus.

MexaHn3m NoCTynseHNs B KNETKN 3yKapMOTOB 1 MPOKapPMOTOB 3K30reHHbIX BeLlecTB. dnamonorus
NUTaHWUsi. ANEMEHTbI NMUTaHUS, UX 3HaYeHne Ans npowuecca bnocmHTesa. PasHoobpasne TMNOB NUTaHWA
MUKPOOpraHM3MoB (aBToTpodus, retepoTpodus, poTonuToTpodus, potToopraHoTpodus,
XeMmonutoTpodus, xemoopraHoTpodus). PasHoobpasne MCTOYHUKOB yrriepoda, a3oTa, doccopa, cepbl n
OPYrnX 31IEMEHTOB, UCMOSb3YEMbIX MUKPOOPraHN3Mamu.

TeOpI/IH JIMMUTUPOBAHNA U MHFI/I6I/IpOBaHI/IF| POCTa KNeToK 3JieMeHTaMn nNnTaHuA.



dusnonorusa aHepreTnyeckoro obmMeHa: ncnonb3oBaHne KneTkamm sHeprogaroLLmMx NpoLeccoB, nx
3(pPEKTUBHOCTbL N 3aBUCUMOCTb OT YCMNOBUI Cpebl. IKOHOMUYECKUA KOIPDULMEHT 1 €ro CBA3b C
YCNoBUsiMy pocTa.

B3anmopencTteme KneTok n cpeabl, BIMSHNE BHELIHUX (PU3NYECKMX N (DU3MKO-XUMMYECKMX (PaKkTOpOB Ha
pocT 1 BUOCUHTES Yy MUKpOOpraHn3mMoB. Hopma 1 cTpecc, npobnema coxpaHeHusi CoCOBHOCTU K
CBEPXCUHTE3aM.

dusnonorms OTMUpPaHn4.

CBA3b CTPYKTYPbI U PYHKUMN. OYHKLMOHANbHAsA UMTONOrUs, Bonpockl AndydepeHumnaumm u ycroeus ee
Bbi3blBaloLLME.

Cnoco6bl KyNbTUBUPOBaAHNUS MUKPOOPraHU3MOB (Nepuoanyeckoe, HernpepbiBHOE, UMMOGUN3aLUs KNeTok
1 pepMeHTOB).

CMeLLaHHble KynbTypbl, KOHCOPLUMYMbI. [PUHLMMLI UX KYNbTUBMPOBaHMSI.

MeTtabonnam MMKpoopraHmamoB. B3anmocBsa3b BUOCMHTETUYECKMX U SHEPreTUYECKNX MPOLLECCOB.
MoHsaTne «buonornyeckoe okmcrneHne». OCOBEHHOCTU SNEKTPOHTPAHCMOPTHBIX CUCTEM
MUWKpPOOpraHu3moB. AHasapobHble npouecchl okucneHns. AHaspobHoe abixaHue. bpoxeHne.

A3pobHoe gbixaHne. Pa3Hoobpasme cybcTpaToB, OKUCIISEMbIX MUKPOOPraHM3mamu (NpupogHbie
Ovononumepsl, yrnesogopoabl, KceHobuoTunkn n gp.). NonHoe asapobHoe okncneHne cybeTpara,
HenormnHoe oKUcneHue n TpaHcopmaumst opraHnyeckmx cybectpatos. OKMCNEHNE HEOPraHNYECKMX
cybectpaToB. OcobeHHOCTU GakTepuanbHOro hoToCUHTESA.

BuocrHTeTMYeCKne npouecchl. ACCUMUIALMOHHAS HATpaTpeayKUums, cynbdaTpeayKkums, a3oTdmkcauus.

OcCHOBHblE MOHOMEPbI KOHCTPYKTUBHOrO MeTabonuama. Mytn o6pasoBaHust 1 ganbHENLWero ux
Mcnonb3oBaHusl. 3HaYeHWe LmKra TPMKapOoHOBbLIX KMCMOT U FIMOKCUMATHONO LWYHTa B KOHCTPYKTUBHOM
MeTabonusame.

CuHTE3 nMnuaos, nonucaxapmnaoB 1 opyrnx KOMNOHEHTOB KIIETKW. npaKTI/I‘-IeCKOe 3Ha4YeHne aTnx
npoueccos. O6paaoBaHMe MUKPOOpPraHmmamm OG1ONorM4eckn akTUBHbIX BELLIECTB: (bepMeHTOB,
aHTUONOTUKOB, BUTAMUHOB, TOKCUHOB. nepBM‘-IHble N BTOPU4YHbIE mMeTabonuTbl. Nx pOJib B Npupoae.
npaKTI/I‘-IeCKoe ncnosnb3oBaHne.

Cenekums, reHeTnyeckme OCHoBbI cenekumn. MNoHaTue o reHoTune n d)eHOTI/IFIe. HacnenctBeHHOCTD,
N3MEHYMBOCTDb, OT60p MWUKPOOPraHn3mosB. PekombuHauus. NoHATME O reHeTuke I'IOI'IyJ'IﬂLJ,VIVI n
ﬂOI'IyJ'IﬂU,I/IOHHOIZ nameH4ymBoctTn. Metoabl cenekunn. Cenekums MUWKPOOPraHn3mosB. r|pOVI3BOD,CTBeHHbIﬁ
cbepmeHTaTop KaK 3KoJiorm4yeckas Huiia.

Buocdepa n pacnpocTpaHeHne MUKPOOPraHM3MOB. YyacTue MUKPOOPraHM3MOB B KpYroBopoTax
yrnepoga, a3oTa, kucrnopoaa, cepbl. ®opMbl B3aMMOOTHOLLEHW MUKPOOPraHN3MOB.

2.2. MonekynsipHasi GMoNorusi U reHeTUKa KneTok.

MoHATHe reHa B “kraccnyeckon” u MONMEKYNSPHOW reHeTuke, ero apontouns. Bknag meTogonornm reHHom
WHXXEHepUN B pasBuUTME MOSIEKYNAPHON reHeTukn. NMpuknagHoe 3HavyeHne reHHoM NHXeHepuun ons
OnoTexHoONornu.

MorneKynsipHble OCHOBbI HACNEACTBEHHOCTH.

Mpupopga reHeTnyeckoro matepmana. OCobeHHOCTN CTPOEHMS FTEHETMYECKOrO MaTepurarna npo- un
aykapuoT. TpaHckpunumsa OHK, ee komnoHeHTsl. PHK-nonnvepasa n npomoTtop. TpaHcnauums, ee atansl,
dyHKUNA pndocom. N'eHeTrdecknin ko u ero ceorcTea. Pennukaumst HK 1 ee reHETUYECKUIA KOHTPOSb.
PekombuHauums, ee Tunbl 1 Mmogenu. MexaHuambl penapaumm JHK. BsanmocBssb npoLeccos
pennukaumm, pekomobuHauum n penapauum.



MyTaumnoHHbIN npouecc. Porb BUOXMMUYECKMX MYyTaHTOB B (DOPMUPOBaHUN TEOPUN KOOUH FreH — OAWH
depmeHT». Knaccndukaumsa mytaumin. CnoHTaHHbIN 1 MHOYLMPOBaHHLIN MyTareHes. Knaccudukauus
MyTareHoB. MonekynsipHbIn MexaHu3m MmyTtareHesa. igeHTudukauma n cenekuusa mytaHToB. Cynpeccus:
BHYTPUreHHasi, MeXreHHas u heHOTUNMYeckas.

BHexpomMocOoMHble reHeTuyeckne anemMeHTol. [nasmuabl, MX CTpoeHne u knaccudpukaums. Nonoson
dakTop F, ero ctpoeHue un xxusHeHHbIn uukn. Ponb gaktopa F B Mobrnnsaumm XxpoOMOCOMHOIo nepeHoca.
O6pasoBaHue goHopos Tvna Hfr u F. MexaHnam koHbtorauuun. bakrtepuodaru, nx cTpyktypa u
XW3HEHHbIN LUMKN. BupyneHTHblE N ymepeHHble Baktepnodarn. MurpupytoLime reHeTu4eckne areMeHTbI:
TpaHCno3oHbI 1 1S-nocnenoBaTenbHOCTU, UX POSib B reHETUYECKOM OOMeHe.

WccnepoBaHue CTPYKTYpbl U OYHKLNM reHa.

OnemeHTbl reHeTUYEeCKoro aHanuaa. Ljuc-mpaHc- KOMNIeMeHTauNoHHbIA TecT. 'eHeTuyeckoe
KapTupoBaHue. dU3nMYecKnii aHanm3 CTPYKTypbl reHa. PecTpuKunoHHbIn aHanua. MeTtoabl
CekBeHUpoBaHus. BbisBneHne yHKUMM reHa.

Perynsaumsa akcnpeccun reHos. KoHuenummn onepoHa 1 perynoHa. KoHTponb Ha ypoBHE MHMLMaLmm
TpaHcKkpunumu. [NpomMoTop, onepaTtop v perynatopHble 6enku. MNo3nTUBHBIM U HEraTUBHBIN KOHTPOIb
aKcnpeccun reHoB. KOHTPOrb Ha ypoBHE TepMUHALIMK TpaHcKpunuun. NonspHeii addekT n ero
cynpeccus. KatabonutkoHTponupyemMble OnepoHbl: MOAENb NMAakTO3HOIO OnepoHa.
ATTEHI0aTOPKOHTPONUPYEMbIE ONEPOHBI: MoAernb TpunTodaHoBOro onepoHa. MynbTvBaneHTHas
perynsums aKCnpeccumn reHoB. [1oCTTpaHCKPUNLMOHHBIN KOHTPOSb.

OCHOBbI reHHOM NHXEeHEepUn.

MexaHW3M reHHbIX MyTaumni, reHeTUYECKUI KOHTPOSb. PepMeHTbI PECTPUKLIAM U MOAUDUKALIN.
BblaeneHue v kKnoHMpoBaHWe reHoB. BekTopbl ANst MOMEKYNSIPHOMO KNOHUPoBaHUs. MpuUHLMMbI
KOHCTPYMPOBaHUs pekoMGUHaHTHbIX JHK 1 ux BBeAeHNS B peumnmMeHTHbIe KIeTKN.

3. XuMmunyeckue acnekTbl 6UoTEeXHONOrNMU
3.1. BuoopraHuyeckasi xumusi 1 GUOXNMUS.

OcHoBHble 06bEKTbI UCCrefoBaHusa bruoopraHnyeckon xummm. MeToabl nccnegoBaHns: XMMu4eckne,
dumsmdeckue, busnko-xmMmmnyeckme, bnoxnmmnyeckme. KomnbtotepHas xumus. CUHTE3 1 BblaeneHne
NPOAYKTOB, YCTAHOBIEHNE CTPOEHUS, U3ydYeHne B3anMOoCBA3N MEXAY XUMUYECKMM CTPOEHMEM U
Bronornyeckon akTMBHOCTbLIO (BrMonornyeckon pyHKUnen) coeamHeHumn.

Benkn. AMMHOKMCNOTLI, KAK MOHOMEPHbIE CTPYKTYPHbIE eauHULbI 6enkoB un nentugos. CTepeoxmmMus.
Mpoekuuna duwepa. YpOBHU CTPYKTYpbl 6enkoB. MNepBuyHas cTpykTypa: MeToabl onpeaeneHus
nocrnefoBaTenbHOCTM aMUHOKUCIIOT, CeKBeHaTopbl. BTopuyHas cTpykTypa 6enkoB: anbda- n 6eta-
CTPYKTYpbI. TpeTuyHasa n yeTBepTMiHas (CydobeanHuyHas) cTpykTypbl 6enkoB. Ponb BOOOPOAHbIX,
WOHHBIX, ANCYNbMOUAHBLIX CBA3EN, rmapodoOHbIX B3anmogencTeunin. leHatypauusa (obpatumas,
HeoOpaTumas) 6enkoB. MoHATME O PerynaTopHbIX Oenkax.

HykneunHosble kucnotbl. AHK n PHK. CTpykTypHble kKOMNOHEHTHI. Tunbl cBsiden. [pocTpaHCTBEHHas
CTPYKTYpa nonuMepHsbIx uenein. [sonHasa cnupans AHK. KomnnemeHTtapHocTb ocHoBaHu. MeToabl
onpegeneHnsa HykneoTUAHOM NocrnefoBaTensHOCTM B HYKNENHOBBLIX K1ucnoTax. PecTpukuns,
pecTpukTasbl. XMMUKO-(hEPMEHTATUBHbIN CUHTE3 ONUro- 1 NOMMHYKNEeOoTMAO0B.

BrocrHTE3 HYKNenHoBbIX KUCNoT. PepMeHTbl OMocuHTe3a. MNMoHSATUE 0 TpaHCKpUNLmMK, obpaTHas
TpaHcKpunTasa.

YrneBogpl. MoHocaxapuabl. CTpoeHue u ctepeoxummst. Arbao3sbl, KeTo3bl. ALMKITMYECKME U LUKITUYECKME
CTPYKTYpbl MOHOCaxapugoB. [npaHosbl, pypaHosbl, anbda- n 6eta-aHomepbl. MNoHATUE 0 KOHdOPMaLMK.
MeHTO3bI (PUBO3a, apabuHo3a, kcnnosa), rekcosbl (FNOKO3a, MaHHO3a, ranakrosa). [lesokcucaxapa
(cbykosa, 2-gesokcmpubosa), ammHoge3oKcMcaxapa, ypoHOBbIE KACMOThI, CUaNoBble KUCMOThI.
MoHocaxapuabl kKak CTPYKTYPHbIE MOHOMEpPHbIE eANHULIbI ONUIo- 1 nonucaxapnaos. CTPYKTYPHbIA
aHanus onuro- 1 nonucaxapuaos. PyHKUUKN ONUro- 1 nonucaxapugos. MNoHATHe o nekTuHax. Lienntonosa,



Kpaxmarn, rmunkoreH. yrneaop,conepx(au.l,me CMeLllaHHble 6MOI'IOJ'IMMepr. rJ'IMKOI'IpOTeMHbI,
nenTUOornMKaHbl, TEMXOEBbIE KACIOTbI.

Jinnngel. Knaccudmkaumsa nunngos. HenTtpanbHble nunuabl, ocdonunuabl, COUHronmMnmabl.
CTpyKTypHble KOMMOHEHTbI NMNAOB. XKUpHbIe KUCNOThbI. Beiclume cnupTel, anbaeruasl. lNonvonsl,
rmuuepuH, MmonHo3nT. Ctepeoxumms nunngoB.. JlunonpoTteunabl. NoHATME O CTPOEHUN BMONOrNYECKMX
MembpaH. JInnocomsl.

HuskomonekynspHble buoperynstopbl - KodpepMeHTbl n ButamuHbl: HAL, HAL®, ®MH, ®AL,
TnamuHnupodocdar, nunoesas kucnorta, ATO, GMoTUH, ackopbunHoBas kMcnoTa, onMeBasi KUCNOTa,
naHToTeHaT Kanbuus, kobanamuHbl. Kackag apaxmaoHoBow KMCnoThl. [pocTtarnaHamHbl. BuoreHHbie
aMWHBbI; aUEeTUINXONIMH, CEPOTOHWNH K Op.

AHTMOMOTUKN, KaK npupoaHbie aHTumeTabonuTbl. MNeHNUUNNnHBLI, Ll.e(baJ'IOCﬂOpVIHbI, TEeTPaUUKINHbI,
aMunHornmko3ngbl, NpoOTUBOONYyXoJieBble aHTUBUOTUKMN. |_|OJ'Iy0VIHTeTVI'~IeCKI/Ie aHTUOMOTUKN.

®PepMeHThI, 1 nx Bruoxnmmyeckas ponb. Knaccndukaums u HoMmeHknaTypa. AKTUBHbIE LEHTPbI
depmeHTOB. CyGCeTpaTHas cneundmnyHocTb. PakTopbl, obecnevmsarowme hepMeHTaTMBHbIN KaTanuma.
Ponb MeTannoB B hyHKLUMOHNPOBaHWUM hbepMeHTOB. MIHMMOuTOopbI: obpaThMble (KOHKYPEHTHbIE,
HEKOHKYpeHTHbIe), HeobpaTumble. OBpaTnmas u HeobpaTnmas geHatypauns depmeHToB. Cnocobbl
nmmobunmnsaumnsa GepmMeHToB Ha PasfUYHbIX HOCUTENSX.

BHYTpK- 1 BHEKNETOYHbIE (DEPMEHTHI.
MeTtabonnyeckuin oHa MUKPoOHbIX kneTok. O6wue npeacTaBneHns oo aHabonuame n katabonmame .

OcHoBHbIe NyTN accuMmnnsLmMmn cybecTpaToB: B6enKoB, XXMPOB, YrNeBOA0B, aMUHOKMCIOT, yrNeBogopOaoB,
CMUPTOB, OPraHUYECKMX KNCIOT, MUHEpPanbHbIX KOMMOHEHTOB. [nukonua n 6poxexune. Linkn Kpebca,
perynsiums akTMBHOCTU PEPMEHTHBIX CUCTEM B LMKIe. ekco3oMoHodocdhaTHbI NyTb NPEeBpPaLLEHNS
yrneBoAoB. QHepreTnyeckas achdekTnBHocTb umkna Kpebca v rmukonusa. Lienb nepeHoca anekTpoHoB,
okucnuTensHoe docdopunmpoBaHue B AblxatensHon uenun. brocnHtes yepes auetun-KoA. dyHKLMK
HAOH* n HA(®)H* B peakuumsax cnHTesa.

BrocuHTes 6enkos, POnb HYKIEeNnHOBbIX KUCIIOT. Pn6ocomMHbIN nyTb OGuocuHTesa.

MpuHumMnbl GnoaHepreTuku. Myt 1 MexaHn3mbl NpeobpaszoBaHNSA S3HEPIUM B XKUBLIX CUCTEMAX.
O6pasoBaHne AT® 1 opyrmx Makpoaprmiecknx coeguHeHni B knetkax. Pone AT® n TpaHcmembpaHHom
pasHOCTU 3NEeKTPOXMMUu4eckmx noteHuymnanos (T3M1) B TpaHcopmaunm 1 3anacaHumn 3Heprun B KNeTke.
MeMOpaHHas bnosHepreTrka: MOHHbIE HACOChI, MEPBUYHbLIE U BTOPUYHbIE reHepaTopbl TAM. MoHaTue 06
3HEpPreTMYECKOM 3apsae U aHepreTudeckon apdekTmBHOCTU pocTa. OCHOBHbBIE TUMbI COMPSXKEHUS
KaTabonmnyeckmx 1 aHabonmM4Yeckux NPoLEeccoB.

A3po0bHoe abixaHue. ObixatenbHas uenb. OCHOBHbIE BUAbI aKLENTOPOB 3MEKTPOHOB. TuMbl GpoXeHUs.
Cuctembl cybcTpaTHoro goocopunmpoBaHms.

BrocuHTeTMYEecKkne npouecchl B knetke. bBuocmHTes Gnononmepos: 6eNKoB, HYKIMEMHOBBLIX KUCIOT 1
nonucaxapuaoB. OCHOBHbIE 3Tanbl MPOLIECCOB, MX OpraHn3auus B KNneTkax ay- U npokapuot. bnocuHtes
nunugos, 6uoreHes buomembpaH. BuocnHTes caxapos, L-aMUHOKUCIIOT, HYKNEOTMA0B, BUTAMUHOB
(kocbepmeHTOB). BTOpMYHbIE MeTabonuThl. A30TdmKcauus.

doTocmHTe3. OCHOBHbIE TUMbI NPOLIECCOB, AOHOPbLI AMNIEKTPOHOB. BecxnopodunbHbIN POTOCKMHTES.
doTopeuenTop.

Perynsuuna metabonuama. OnpegeneHue, ypoBHu perynsaummn. Perynaumsa pennukauum OHK n
BbuocuHTesa 6enkoB. Perynaumsa TpaHckpunumn. Perynaums TpaHcnauun. NocTTpaHensaumMoHHas
mMogudmkaums. Perynaumnsa aktmBHoCTM chepMeEHTOB NyTeM 06paTMMON KOBaneHTHOW Mogmndurkaumm.
Perynsumnsa akTMBHOCTM NyTEM HEKOBANEHTHOro B3aMMoAencTBms ¢ adpdekropamn. Perynauns
KNeTovHOro aeneHuns. Bsanmoaencrene perynsTopHbiX MEXaHU3MOB MPU yNpaBneHun CKOPOCTbIO pocTa
KNeToK.



TpaHcnopT cybcTpaToB M NPoAyKTOB. MexaHn3Mbl KNeTOYHOW MPOHULAEeMOCTU: usndeckasn auddysus,
«obneryeHHaa» anddysns, NnepBUYHBINA U BTOPUYHBINA akTUBHbIN TpaHcnopT. OpraHnsaums
TpaHcnopTHbIX cuctemM. Cnocobbl ConpsikeHUs TpaHcnopTa ¢ aHepruen metabonuama. Perynauums
TpaHcnopTHbIX NpoueccoB. Cekpeumsa n akckpeunsa. MembpaHHasa perynaums. Perynaumst Ha ypoBHe
reHoma.

3.2. Bnodmsnyeckaa xmmus.
TepmoguHammuyeckme pacyeTbl OMOXMMUYECKMX pPeakLni.

Tennota v cBo6oaHbIE S3HEPTUK, BNUSIHWE TemnepaTypbl, pH 1 npupoabl pacTeoputeneit. OCHOBHbIe
MOHATUS TEPMOANHAMUKM HEOBPATUMBIX MPOLIECCOB: CTENeHb NOMHOTLI PeakLMmn, HEKOMINEeHCUpPOBaHHas
TennoTa u cpoacteo. ConpsikeHHble peakumn. OBMeH aHepruei n 3HTPONMEN Mexay KIeTKoW U Cpedoil.

KnHeTnyeckme oCHOBGI (bepMeHTaTVIBHbIX npoueccos.

CrauunoHapHas KnHeTuka (bepMeHTaTUBHbIX peakumi, ypaBHeHne Munxaanuca-MeHTteH. BnnsHue
WHrMBUTOPOB M aKTMBATOPOB Ha CKOPOCTb PepMEHTATUBHLIX peakuni. TemnepartypHas n pH-
3aBMCMMOCTb aKTUBHOCTM PEePMEHTOB, MHaKTMBaUMS hepMeHTOB.

KuHeTnyeckne oCHOBbI MMKPOBMONOrMYeCKnX npoLLeCccoB.

KuHeTnyeckoe onvcaHue npouecca pocta MMKPOOPraHM3MOB. QKCMOHEHUnansHas Moaenbs pocTa.
YpaBHeHne MoHo-Uepycanumckoro. Matematmnyeckoe onmcaHne nepuoan4eckon, TypbugocratHom m
XeMOCTaTHOW KynbTypbl. KuHeTn4eckoe onncaHne cmellaHHbIX KynbTyp. KuHetnka rmbenu
MUKpOoOpraHmamMoB. KuHetnyeckoe onvcaHme BMocmHTe3a NpOAYKTOB MUKPOOPraHM3mMamu.

Memb6paHHbIn noTeHuman. Pegoke- noTeHumanel B buonornyeckmx cuctemax. lllepeHoc Belectsa yepes
membpaHbl. MembpaHHoe paBHoBecue, ypaBHeHue [JoHHaHa. bydepHbie cmecu u nx Gronornyeckas
pornb.

Agcopbums 1 noBepxHOCTHbIE ABNeHns B buonormyecknx cuctemax. OCHOBHbIE NPUHLUMMbI
XpomaTtorpadun, ee NnpuMeHeHue.

MMKpO6HbIe nonynaunn Kak KonnongHblie CUCTeMbl, cTabunmsaums u Koarynauud, ceamMmeHTauua.
BbICOKOMOJ'IeKyrIFIprIe Oronormyeckme KonnouaHble CUCTEMbI, CBOMCTBA pacTtBopoB 6enkoB n
nonmcaxapungos. DUBNKO-XMMUYECKNE CBONCTBA renen, POIib renen B Guonornyecknx obbeKTax.

4. TexHonorn4yeckue acnekrtbl 6MoTexHonormum
4.1. MeTtoabl 6uoTexHonoruum.

OcCHOBHble OMO0OBHEKTLI BUOTEXHONOMNN: MPOMBILLUIIEHHBIE MUKPOOPraHM3Mbl, KNETKM U TKaHW pacTeHUNn,
XMBOTHBIX 1 YenoBeKa, buokaTannsatopbl, B TOM YMCHEe PEKOHCTPYUPOBaHHbIE MPOAYLIEHTHI
OronorMyeckn akTUBHbIX BELLIECTB (cenekuns, Metoq pekombuHaHTHeix OHK, rubpvgomHas TexHonorus).

Cbipbe ans 6GuocuHTesa 1 oLeHKa ero 61MonorM4eckomn LIEHHOCTH.

OcHoOBHble UCTOYHMKM Yrniepoaa, a3oTa, gocdopa, MUKPOINEeMEHTOB. ViccneaoBaHne HOBbIX UCTOYHUKOB
CbIpbs (BKIOYas BONPOCKI €ro npeaBapuTensHoOn ob6paboTkm), pa3paboTka HOBbIX MMTATENbHbIX Cpes, B

TOM YuMChe BKYaLWmnX BMOCTUMYNSTOPBI U ApYyrMe 3NeMeHThbl YNpaBnieHus U onTuMmnsauum npoLeccoB
ObuocuHTesa. MeToabl onTMMM3aumMm NUTaTenbHbIX CPea.

TunoBble TexHoNornyeckne npmembl 1 0COBEHHOCTU KYSbTUBMPOBAHUSA MUKPOOPraHU3MOB, KIETOK U
TKaHeWn pacTeHWI, XXMBOTHbIX N YernoBeka. HenpepbiBHbIE NPOLIECCHI KyNbTUBUPOBaHUA. Teopus
xemocTarTa.

ABTOCENEKLMS B XEMOCTATE.



MonyHenpepbiBHble (fed batch culture) n nepnoauyeckme npouecchbl KynNnbTUBUPOBAHMS.
KnHeTuyeckoe onncaHme Nepnoanyeckoro KynbTMBUPOBaHKS.

YaoernbHble CKOPOCTH pocTa Guomacchl, GUocuHTE3a NpoadykTa U noTpebneHus cyoeTpaTtoB. MNoHsTue o C-
More 6uomaccel. BnusiHie 3atpat cybcTpaTa Ha noafaepkaHue XUsHeaesTenbHOCTU, Ha BENUYUHY
KaXyLLLerocsi 3KoOHOMMYeCKoro KoahguumneHTa.

Mogaenu KMHeTku GUOCUHTE3a NPOAYKTOB MeTabonnama B 3aBUCMMOCTY OT YAENbHOW CKOPOCTM poCTa,
BO3pacTa KyJibTypbl, KOHLEHTpaLMN cyGeTpaToB 1 MeTabonuToB B cpese.

MpuHumMnbl macwTabupoBaHus npoueccoB epmeHTaumn. Kputepum macutabHoro nepexoaa.

OcobeHHOCTM NoNyYeHUss UMMOBUNN30BAHHBLIX BMOOHBBEKTOB U X NPUMEHEHME B BUOTEXHOMOIMN.
Onddy3moHHbIE OrpaHnYeHns Npy UCNONb30BaHUM UMMOBUNN30BaHHbBIX (PEPMEHTOB M KNETOK.

MeToabl KOHTPONA creunduYecknx NapaMeTpoB npouecca depmMmeHTauum.
TunoBble TEXHONOMMYECKEe NPUEMbI CTaauUMn BblAENEeHMs U OYUCTKN NPOAYKTOB GUocuHTe3a.

dnoTauus KneTok 1 GeNKOBbLIX MPOAYKTOB M3 KyIbTyparibHOW XUAKOCTU. DKCTparMpoBaHue NpoayKToB
BGuocuHTEe3a 13 GomMaccbl MUKPOOPraHM3MOB XUAKOCTSIMUA U CYNEPKPUTUYECKUMM KUOKOCTAMU.
LieHTpobexxHas aKCTpakums NabumbHbIX NPOAYKTOB U3 KyNbTyparbHOW XUAKOCTH.

Cywka nabunbHbIx 6MONPOAYKTOB M XUBbLIX BrionpenapaTos.
TecTupoBaHne BMONOrMYecKn akTMBHbIX BELLECTB MO TUMOBLIM CXEMaM.

Bonpockl HagexHOCTU 1 6e3onacHbIX YCIOBUIM aKCMyaTaumm, KOHTpons Guonpolecca, oxpaHbl
OKpyXKatoLLen cpeabl.

COBpeMeHHbIe noaxoAdbl K Co34aHuo pecypco- u aHeproc6epera+ou.|,V|x OMOTEXHOMOTUNA.

4.2. O6nacTn npuMeHeHUs1 coBpeMeHHOM buoTexHonornm. ®eHomeHonornyeckoe onucaHme
TeXHONOornn.

4.2.1. BuotexHonornm ans cenbCKOX03sMCTBEHHOTO NPOM3BOACTBA (CENbCKOXO3ANCTBEHHAS
BuoTexHonorus).

KoHcTpympoBaHune reHHO- NHXEeHEePHO- MOANMULIMPOBAaHHbIX (TPaHCTeHHbIX) pacTeHun. TexHonorum
reHHOW nHxxeHepun pacteHni. CosgaHne pacTeHumn, yCTONYUBLIX K BONes3HaM 1 Bpegutensm.
MoBbIWEeHNe NPOAYKTMBHOCTU pacTeHnin. Co3gaHue pacTeHui ¢ ynyyleHHbIMU NUuTaTenbHbIMU
csoncTBamu. Npobnembl n NEPCNEKTUBDI.

KayecTtB0, 6e30MacHOCTb U cepTUdUKaLUS reHMOAN(ULNPOBAHHOTO ChIPbsi U MULLEBBIX NPOAYKTOB Ha MX
OCHOBe.

MprYMeHeHne reHHOW UHXEHEPUN B XXMBOTHOBOACTBE (TPaHCTEHHbIE XXUBOTHbIE Kak «BGuopeakTopb»
B1ONOrnYeckn akTMBHbIX BELLECTB).

4.2.2. BMoTexHonoruv Ans KopmMoBoW 6a3bl )XMBOTHOBOACTBA.

np0M3BO,EI,CTBO KOpMOBOro benka- 6enka oAHOKNEeTOYHbIX MUKPOOPraHnM3mMoB. npOMbIUJJ'IeHHbIe LTaMMbl-
npoayueHTbl. CblpbeBaﬂ basa. Tpe6OBaHI/IF|, npeabsaBiideMble K Ka4eCTBY roToBOro npoaykra. Buomacca
NPOMBbILWIIEHHBIX MUKPOOPIraHNM3MOB KakK Cbipbe 4114 NoJ1y4YeHnA LLIMpOKOVI raMmMmbl NPOAYKTOB Pa3sfiM4HOro
HasHa4deHus. Micnonb3oBaHne TeXHOMNOMmn yTunn3aumm pasrnyHbiX 0OTXo40B (u,enmono3oco,u,ep>Kau.l,vle
MaTtepuarnbl, MOJIOYHaA CbIBOPOTKa, OTXOAbl MULLEBbIX U pb|6onepepa6aTb|Barou.|,Mx I'IpOIA3BO,EI,CTB).

MMKpo6v|onor|/|qu|<oe npon3BoacTBO (bepMeHTHbIX npenapartoB 14 KOpMOonpon3BoACTBa.



Mukpobuornoruyeckoe Npon3BoACTBO UHANBUAYANbHbLIX L-aMUHOKUCIIOT KOPMOBOIO Ha3HaYeHNs.
Mukpoburonornyeckoe NponM3BoACTBO KOPMOBbBIX aHTMOMOTUKOB

Mukpoburonornyeckoe Npon3BoaCTBO KOHLEHTPATOB BUTAMUHOB KOPMOBOIO Ha3HaYEHUS.
[Mpon3BoACTBO BaKUMH ANSA XXNMBOTHOBOACTBA.

MponssoacTBo NPOGMOTMKOB A5 XKMBOTHOBOACTBA.

4.2.3. TNponseoacteo MMKPOBHbLIX NpenapaToB A5 pacTeHMEBOACTBRA.

BuoTtexHonorun 6aktepmanbHbIX Y FPUBHBIX CpeacTB 3alUMTbl pacTeHUi OT BPeAHbIX HACEKOMbIX
(MHCEKTMUMAbI, hyHIMLMAbI).

BruoTtexHonorunm aHTMBGNOTUKOB NPOTUB KOPHEBOW FHUNWN Y MyYHUCTOMW POCHI.
BruoTtexHonorun 6akTepmanbHbIX yogobpeHuii.
Mpon3BoaCTBO CTUMYNATOPOB POCTa PACTEHWUI FOPMOHAaNbHON NPUPOAbI.

JocTuxkeHns GuoTexHonorMu B 06nactu cosgaHusi cBo60aHOro oT BpeaHON MUKPOdIIopbl NOCaA04HOro
mMaTepuana (paccagpl).

4.2.4. bnotexHonornv Ans NULWEeBON 1 Nerko NPOMbILLNIEHHOCTH

Mukpoburonornyeckoe Npon3BoaCcTBO MHAMBUAYANbHbLIX OPraHNYeCKUX KUCIOT (IMMOHHas, abnoyvHas,
acnaparvmHoBasi KUCnoThbl).

Mukpoburonornyeckoe Nnpon3BoacTBO hePMEHTHbIX NpenapaTtoB. cnone3oBaHne hepMeHTOB
MMWKPOBHOIrO NPOUCXOXAEHUS AN NULWEBON MPOMbILLIIEHHOCTU: MPOU3BOACTBO NULLEBOro 3TaHOMa,
BMHOMAaTepuanos, N1ea, xnebonekapcknx Apoxoken; NponsBoACcTBO PepMEHTHbIX NpenapaToB
(peHHuHoNoao6HbIe NpoTEenHasbl, rMkon3omepasbl, 6eTa-ranakrosmgasbl, 6eta-gppykrodypaHosngassl);
NpOon3BOACTBO NpenapaToB, OCHOBaHHOE Ha nNepepaboTke GUONOrMYECKoro Cbipbsi, B TOM YMCHIE U
©romacc NpOMBILLIEHHBIX MUKPOOPraHM3MoB (MpenapaTbl GUONOrMYeckn akTMBHbIX 400aBOK,
cofepXallmx CMecM aMUHOKUCITOT, NENTUAOB, BUTAMVMHOB U MUKPO3NEMEHTOB; NULLEBKYCOBbIE J0OaBKY;
KOHUEHTpaTbl U N30MnATbl 6ENKOBbLIX BELLECTB); MPOU3BOACTBO NoAcnacTuTenen- 3ameHnTenen caxapa
(rnoKo30-pYKTO3HbBIE CUPONbI, acnapTam); NPOU3BOACTBO KOHCEPBAHTOB (HU3MHA).

WMcnonb3oBaHue (*)epMeHTOB AN TEKCTUNbHbIX, KOXXEBEHHbLIX TEXHOMOMNI, npun nponssoacTee
CTuUpalnbHbIX NMOPOLLUKOB.

4.2.5. MeguuuHckasa buotexHonorus (bnotexHonormsa ons MeguumHbl).

Vicnonb3oBaHne MeTo40B MMMODOUNU3aLnn OMo0OBLEKTOB B MEANLIMHCKNX ONOTEXHOMOMUAX U B
anarHocTtuke 3abonesaHuin. OCHOBbI COBPEMEHHOM MMMYHOBUOTEXHONOrMK. MMBpPUOOMHAs TEXHOMOrs.
Mcnonb3oBaHve aHTUTEN A4S OYMCTKU BUONOrMYECKNX XKNAKOCTEN. TUMbl BaKLMH U UX KOHCTPYUPOBAHUE.
KynbTyparnbHble U reHHO-UHXXEeHEepPHbIE BaKLMHbI. [TpoM3BOACTBO CbIBOPOTOK. COBPEMEHHbIE
NPYBMBOYHbIE Npenaparthbl. [penapaTtbl Ha OCHOBE XMBbIX KYNbTYP MUKPOOPraHn3MoB (HOPMOopbl 1
npo6uoTtukn). UmmyHoceHcopsbl. [Npor3BoacTBO OMOCEHCOPOB Ha OCHOBE hepMeHTOB. [uarHoctuyeckme
CpeAcTBa in vitro Ans KNMHUYECKNX nccrnegoBaHuin. MponsesoacTeo NpobroTukos. MNpon3BoacTeo
depMeHTOB MeaNLMHCKOro HasHavyeHust. CosgaHne pepMeHTOR C MOMOLLbIO METOA0B reHHOW
nHXeHepun. Npon3BoaCTBO NpenapaToB Ha OCHOBe cMeck L-aMMHOKUCHOT Ans nepopanbHoro un
napeHTepanbHoro nuTaHus. TeXHONornmn nekapcTBeHHbIX NpenapaToB Ha 6a3e cTabunbHbIX agpecHbIX
nunocom. KoHCTpynpoBaHue 1 NPOn3BOACTBO FEHHO-MHXEHEPHOro MHCYNuHa. [ipyrue reHHo-
WHXXEHepHbIe NekapcTBa 1 npenapaTbl.

npOI/I3BO,EI,CTBO MMMYHOMOOYNATOPOB, MUMMYHOCTUMYNATOPOB U UMMYHOLENPECCAHTOB.



MMKpo6|/|onor|/|quKoe npon3BoacTBO aHTMbnoTnKoB Pa3nn4HbIX KnaccoB Ana MeaunuuHbl.
HOHyCMHTeTI/I‘-IeCKI/Ie aHTUONOTUKN.

MVIKpO6VIOJ'IOI'I/I‘-IeCKOG npon3soacTBO BUTAaMUHOB AJ14 34paBOOXpaHEHUA.

TexHonornv NpoAyKToB TpaHCGOPMaLMN OpPraHUYECKUX COEAMHEHMI (DepMEHTaMMN MUKPOBOHbIX KIeToK:
copGUT B NPOM3BOACTBE aCKOPOMHOBOW KUCIOTbI; TMAPOKOPTU3OH M NpeBpaLleHne ero B NpeaHN30s10H;
NPOAYKTbI AErMOPUPOBaHUS, BOCCTAHOBIIEHUSI U TMAPOKCUIIMPOBAHWS CTEPOMAOB; NPOAYKTbl OKUCIEHUS
NMPOV3BOAHbIX MHAOMA W NMpUAaMHA.

TexHonorny KynbTUBMPOBAHUS iN Vitro KNeTOK 1 TKaHel pacTeHuii Ansi Nony4YeHust hutonpenapaTos
neyebHo-NpodmnakTMyecknx 4o6aBoK.

4.2.6. BuotexHonornm NONy4eHUs S3HepProHocUTENen AN SHepreTUkK.

Mukpobuornoruyeckoe Npon3BoACTBO BO30OOHOBMAEMbIX UCTOYHUKOB 3HEPIMU: HU3LLKUX CNUMPTOB, aLeToHa,
MeTaHa, GUOKOHBEPCUEN OpraHMYECKNX OTXOO0B U pacTUTENbHOrO chipbda. Mukpobuonornyeckoe
Npon3BOACTBO BOAOPOAA.

4.2.7. bnotexHonornv ans HedTe- 1 ropHogobbIBatoLwen n 06oraTUTeNbHON NPOMBILLIIEHHOCTM

"eomukpobuonorus n akonorua HedTe- 1 yrnenobbiun. bakTepranbHoe BbilLenadYBaHue XUMUYECKUX
3MNeMeHTOB U3 Py, KOHLEHTPATOB M ropHbIX nopog, oboralwleHue pya, buocopbuns metannos ns
pacTBopoB. YaaneHue cepbl U3 Hedptu 1 yrng. lNoBbieHne HedTeoTaaun. YoaneHme MeTaHa us
yronbHbIX NnacToB. [logasneHne GUoOKOPPO3nMKN HedPTENPOBOJOB.

np0M3BO,CI,CTBO 6u1o- n d)OTOpa3J'IaFaeMbIX KOHCTPYKUMOHHBIX nfiacTtMacc ansd I'IpOMbIIJJJ'IGHHOVI
QHEPreTuKkun.

4.2.8. buotexHonornyeckne MeToabl 3aLMTbl OKpyKatoLlern cpeapl (akonoruveckas buotexHonorus).

AHTpOﬂOI'eHHbIe (*)aKTopr XUMNYECKOro U BUONOrnMYeckoro 3arpA3HeHuns Opr)KaIOLLI,eIZ cpenbl.
OpraqueCKMe KCEHOOUNOTUKM, coeaMHEHNS a30Ta, cepbl, cboccbopa, TAXennble meTansbl N
pPaanoHyKnnabl.

Buonoruyeckve MeToabl ANst peLLeHns 3afa4y OxpaHbl OKpYXatoLLen cpeabl.

OcHOBHble BUOXMMUYECKME MYTU MUKPOBMONOrMyeckor TpaHcopMaLmm 3arpsasHsItoLMX BELLECTB.
MukpoopraHuambl — BUOOECTPYKTOPbI.

Bronornyeckas oyncTka CToYHbIX BOA. MpuUHUMNUANbHbBIE CXEMbl OYUCTHBIX COOPYKEHUN. OCHOBHbIE
NpUHUMMBLI paboTbl, METOAbl U COOPYXEHUS a3pOBHON M aHaspOBHON BUONOrMYECKON OYUCTKMN CTOYHBIX
BOA M nepepaboTky NPOMbILLFIEHHbIX OTXOO0B.

YTnnusaumsa guokeunaa yrnepoda € NnOMOLbO MUKPOOPraHM3MoB.

Buonornyeckme meToabl OYNUCTKK BO3ayXxa. Buonornyeckas aesogopaunda ra3os. OcHoBHble MeTOAabI U
npuHUunnuasnbHbl€ KOHCTPYKUMN YCTAaHOBOK.

EI/IOPEMe,El,MaLI,VIFl 1 Buonornyeckas o4McTKa npupoaHbIX cpen. OcHoBHble nogxoabl. Co3gaHune
TEXHOMOrMM ANs BOCCTAHOBNEHMS Opr)KGlOLLI,GVI cpeabl ¢ ncnofib3oBaHnem reHHo-nHXXeHepHo-
MOLI,VI(*)I/ILI,I/IpOBaHHbIX MUKPOOPraHn3moB. Pa3pa60TKa OMOTEXHONOMMYECKMX crnocoboB YHUYTOXEHUA
XUMUNYHECKOIO OPYXKHUA.

Buonornyeckas rlepepa60TKa TBEpPAbIX OTXOO0B. EI/IOD,eCprKLI,VIFI NPUPOAHbLIX N CUHTETUYECKNX
NOJIMMEPHbIX MaTepunaros. KOMI'IOCTI/IpOBaHI/Ie. BepMMKyanypa.

Buonoruyeckast kKopposus u GuoLnabl.



MoHUTOPVHT OKpyxatoLLiein cpeabl. MeToabl 6BMOTECTMPOBaHMS U GUOMHAMKALIMN B MOHUTOPUHTE.
5. Hay4YHble OCHOBbI UHXXEHEePHOro o0hopMIIeHUA GUOTEXHONOrUN
5.1. CTepunusaumsa TeXHONOrMYeCKMX NOTOKOB U 060pyaOBaHUA.

Knaccudukauusa npomssoacts GocuHTE3a NO OTHOLLEHUIO K KOHTaMnHaLuM. Bo3amoxHble nyTu
NPOHMKHOBEHMS NOCTOPOHHEN MUKpOodnopbl B GuopeakTop. AcenTudeckoe KynbTusmpoBaHve. MeTtoapl
oTAeneHus 1 JecTpyKUuUn KOHTAMUHAHTOB, UX CPaBHUTENbHbIN aHanus.

Cnocobbl cTepunuaanmm XXMAKoCTeN, TBEpAbIX CybCTpaToB 1 Bo3ayxa. Tepmuyeckas ctepunusagus.
Kputepum ctepmnumsanmm, ux pacyeT Ans n30TepPMUYECKOro, HENPEPbIBHOTO U HECTALMOHAPHbIX YCIOBUN.
AnnapaTtypHoe ocdopmneHne ctaamii. [lekoHTamuHaums Bo3gyxa 1 0bopyaoBaHus B NPON3BOACTBEHHbIX
NOMeLLEHUSIX.

5.2. MaTtepuanbHbIA U 3HepreTuyeckum 6anaHcbl npouecca bMocMHTe3a.

CrexmomeTpus mukpobuonormyeckoro cmHTesa. Metogpl pacyeta CTEXMOMETPUYECKUX KOIDPULIMEHTOB
W cocTaBrneHve maTepuanbHoro 6anaHca ctagum uocuHTesa.

BrnusHne ycnosuii KynbTMBMPOBaHMA NPOAYLIEHTA HA TenrnoBblAeneHne, BENNYNHY SKOHOMUYECKOro
KoahduumeHTa 1 cTeneHb yTunusauum cybctpara. [NoTpebneHre kucnopoga MMKpoopraHM3aMamum.
Macconepepgaya kucnopoga oT Bo3ayxa K knetkam. KoHueHTpaumoHHble “ambl”. Macconepegada
yrnekmcnoro rasa. MaccooGMeHHble xapakTepucTukn bepMeHTaunoHHOro 06opyaoBaHUA.
lMeHoobpasoBaHue u neHoraweHune. NepemelwnsaHne npyn depmMeHTaLmnm 1 ero Buabl.

MaccoobMeHHbI 1 TennoBol pac4eTbl GMOpeaKkTopoB: No 06/1acTAM NPUMEHEHUS!, MO YCIOBUAM
NpoBeAeHUsI NPoLLeCCoB GUOCMHTE3A.

OcHoBHOe (hepMeHTaLoHHOe 0GopyaoBaHue, ero Buabl U NpeaBapuTerbHbIi Noadop.

EMOpeaKTOpr nepunogmn4yeckme n HenpepbiBHO ,EI,GVICTBWOIJJ,VIQ, NOJIHOIro cMmeLlleHnsA, NoJIHOro BbiITeCHEHUA
M MPOMEXYTOYHOro Tuna.

BI/IOpeaKTOpI:I OnAa ocyulecTBlieHUa acenTu4eckux, yCcrioBHoO-acenTn4eCckmnx n HeacenTu4eCckmnx onepau,mﬁ.

Knaccudukauusa 6nopeaktopoB no cnocoby BBoOAA 3HEPruu: annapartbl C MEXaHUYECKUM
nepemelumsaHnem, 6apboTaxHbIN, 3pNUETHBIN.

MeToabl onpeaeneHns BenuynHbl koadduumeHTa macconepegaydm B buopeakropax pasnnyHom
KOHCTPYKLIMW.

5.3. OCHOBbI MOAEeNMpoBaHusl GUMOPeaKTOpPOoB.

OTanbl mMoaennMpoBaHuA. I'Iapameprl mMoaenmnpoBaHuA U X conocTtaBrieHne. MOLI,GJ'IMpOBaHMe no
BBOOUMOM y,qeanon QHEprmmn, Nno MHTEHCMBHOCTU MaccornepeHoca Kucrnopoga.

WccnepoBaHue v paspaboTka NPUHLUMNOB U anropuTMOB ONTUMArIbHOTO KOMMbIOTEPHOIO
NPOEKTUPOBAHMS BMOTEXHONOMMYECKUX CUCTEM.

5.4. OnucaHme oCHOBHOro o60pyAoOBaHNA ANA BblAENEeHNA, KOHLLEHTPUPOBAHUSA N OYUCTKU
NPoAyKTOB OMOCHMHTE3a C Lierbio NONy4YeHUsi roTOBbIX TOBapHbIX hopm npenaparos.

O6opynoBaHve ansa pasgeneHnss MUKPOOHbBIX CYCNEH3UN, XUAKown 1 TBepgon dasel (LeHTpudyru
0CafnTenNbHOro N OUILTPYIOLLEro TUNa ¢ NEpPUOANYECKON N C HEMPEPLIBHOM BbIFPY3KOW ocagka;
cynepueHTpudyry; cenapaTtopsbl Ans unbTPOBaHNS N OTXKMMa OCafKoB).

O6opynoBaHue st KOHLEHTPUPOBaHUS KyrbTyparbHbIX KUAKOCTEN M HAaTMBHbLIX PAaCTBOPOB BaKyyM -
BbiMapuBaHuem (annapaTbl C BOCXOASLLEN 1 NajatoLlel NIeHKoR; pOTOPHO-MIIEHOYHbIE UCTIapUTenn).



OGopy,qosaHMe ana nposeneHnda npoueccoB oCaxkKaeHud (BJ'II/IFIHMe HayvanbHOW KOHLUEeHTpauum
OocaXxgaemoro BellecTtsa, TemnepaTtypbl HA CKOPOCTb obpasoBaHus OC&,EI,Ka).

O6opynoBaHue Ansi NPoBeAeHWs NMPOLIECCOB 3KCTpaKLuM U3 TBepaon dasbl U OpraHNYeckumM
pacTBopuTenieM (BMUsIHNE COOTHOLLIEHMS! (a3, BpeMeHU KOHTakTa a3 Ha adpdeKTUBHOCTb npoLiecca).

O6opynoBaHue ans 6apoMembpaHHOro pasaeneHust U 04YUCTKM NPOAYKTOB GMOCHHTE3a U BO3dyxa
(MUkpodmnbTpaums, ynbTpadunbTpauus; obpaTHbI 0CMOC; CENIEKTUBHOCTL 6apoMeMGpaHHbIX
MPOLIECCOB; KOHLIEHTpaLUus reneobpasoBaHus).

O6opynoBaHWe Anst XxpoMaTorpagnyeckoro KOHLEHTPUPOBaHNUS U pa3aeneHmnsi KOMNOHEHTOB HAaTUBHOMO
pacTeopa (MOHHbI OOMEH U renbgunbTpaLms; 04MCTKa NPOAYKTOB BMocuHTE3a Ha rMapPodOBHbIX
copbeHTax).

O6opynoBaHue Ans CyLLIKM BMOTEXHONOMMYECKON NPOAYKLMM (CYLLUMITKX pacnblinuTesibHble, BanbLOBO-
neHToYHble, 6apabaHHble, KUNSLLEro crnosl, NHeBMaTuJyeckne, cybrnmmaunoHHbie, BakyyMHble U
BaKyyMHble ¢ NoAbpocom AaBreHust).

O6GopynoBaHne ANs O4YUCTKM ra3o-BO34YLUHbLIX BbIOPOCOB U CTOYHBIX BoA (TPpybbl BeHTypu, ckpybbepbl
MOKPOW OYMCTKU, OTCTONHMKM, BUODUNBLTPbLI, a3POTEHKM, OKCUTEHKUN, METAHTEHKN).

5.5. MpuHUMNBI perynmpoBaHns, KOHTPOJIS U aBTOMATMYECKOro yrnpaBrieHusi npoueccamu
OuocuHTe3a.

CospgaHve 1 skcnnyartaumsa npubopos, CUCTEM M3MEPEHUSA (PUNKO-XMMUYECKMX, (PN3NONOTNYECKMX 1
Bropmanyecknx napameTpoB, KOMMbLIOTEPUINPOBAHHBIX TEXHONOMMYECKMX KOMMMEKCOB.

Cnucok pekomeHayeMoun nutepaTypbl KO BCer nporpamme.

OcHoBHas nuTepartypa

. B.I'nuk, Ox. MactepHak. MonekynsapHa 6uotexHonorus. MNpuHumnel n npumeHexve. M., Mup, 2002.

. P.A.lWmuna. Harnagnas 6uotexHonorus. - M., bBuHom, 2009.

. B.JIbtonH. 'eHbl. M., BuHom, 2011.

. Cunrep M., bepr . I'eHbl 1 reHombl. M., Mup, 1998.

. x.YotcoH, Ox.Tys, O.Kypu. PekombuHaHnTHble AHK. M., Mup, 1986.

. C.A. WenkyHoB. NeHeTnyeckas nHxeHepus. Y.1. Hosocubupck, N3g-so HI'Y, 1994.

. J..Natpywes. Skcnpeccus reHos. M., Hayka, 2000.

. JL..MaTpyweB. VickyccTBeHHbIE reHeTndeckme cuctembl. T.1: FeHHasa n 6enkoBasi uHxeHepus. M.,
Hayka, 2004.

9. OBumHHMKoB KO.A. BruoopraHnyeckas xumus. M., MNpoceelueHne, 1987.

10. Knonunposanue HK. MeTogbl. Nog pea. Mmoeepa . M., Mup, 1988.

11. HoBoe B knoHuposanun OHK. MeToabl. Noa peq. Moeepa A. M., Mup, 1989.

12. AHanus reHoma. MeTogbl. MNog pea. Oensuca K. M., Mup, 1990.

13. MeToabl reHeTUKM comaTudeckux kneTtok. MNoa pea. Wen Ix. M., Mup, 1985.

14. MNMpakTnyeckasa xumus 6enka. MNMog peq. Japbpe A. M.: Mup, 1989.

15. BuotexHonorus. MNog pea. Eroposa H.C., Camyunosa B.[. M., Beiclias wkona, 1987.

16. EnnHoB H.IM. OcHoBbl 6uotexHonorun. Cl16., Hayka, 1995.

17. H.B.3arockuHa, J1.B.HasapeHko, E.A.KanawHukoBa, E.A.2)KuByxuHa. buotexHonorus: Teopus n

npaktuka. M., OHUKC, 20009.

18. J1.A.JlytoBa. BuotexHonorus Bbiclwmx pactenui. CI16., sg-so Cnoly, 2003.

19. A.H.EBTyweHkoB, H0.A.domunyeB. BeegeHune B bmotexHonormo. MuHck, Mag-so BI'y, 2002.

20. BroTtexHonorus. Mog pea. E.C.BopoHuna. CI16., TMOPL, 2005.

21. T.A. EropoBa u ap. OcHoBbl 6uotexHonornn. M., Magat.ueHtp «Akagemusi», 2003.

22. A.H.Hukonaes, N.B.Hunoea. OcHoBbl Mukpobuonorum n 6uotexHonorun. Cr6., Usag-so CrorTYPIT,

2002.

23. B.B.buptokoB. OcHOBbI NpoMbILweHHON BuotexHonormun. M., Konocc, 2004.

24. A.A KpacHowTaHoBa, b.A.Kpbinos, E.C.babyceHko. M., N3g-Bo PXTY, 2001.

25. T.I'.Bonoea. buotexHonorus. Hosocndupck, N3g-so CO PAH, 1999.

O~NOO AR WN -

HdononHutenbHas nuTepartypa



. B.An6eptc, O.Bpen, DxJIstonc, M.Pachd, K.PobepTe, [Ik.YoTcoH. MonekynapHasa 6uonornst Knetku.

. 1-3. M., Mup, 1994.

. YotcoH [1. MonekynsipHasa 6uonorus reHa. M., Mup, 1980.

. P.Mappwu, O.peHHep, [N.Meiiec, B.Poayann. Buoxumuns yenoseka. T. 1-2. M., Mup, 1993.

. O.HenbcoH, M.Kokc. OcHoBbl Onoxumnm JleHnngxkepa. T.1-3. M., BuHowm, 2011.

. A.NlennHxep. OcHoBbl Ooxmmum. T. 1-3. M., Mup, 1985.

. Bapdonomees C.[1., KantoxHbin C.B. BuoTtexHonorusi: KnHeTnyeckne 0CHoBbl MUKPOBMONOrMYecknx
npoueccos. M., Beiclwas wkona, 1990.

. CtenaHoB B.M. MonekynsapHas 6uonorus. CTpyktypa u doyHkumm 6enko. M., Bbiclias wkona, 1996.

. J.M.Berg, J.L.Tymoczko, L.Stryer. Biochemistry. W.H. Freeman & Company, 2002.

Metzler D.E. Biochemistry. The chemical reactions of living cells. V.1-2. London, Harcourt, Academic

Press, 2001.

10. G.M.Blackburn, M.C.J.Gait (eds). Nucleic Acids in Chemistry and Biology. Oxford, IRL Press, 1996.

11.MpomblwneHHas mukpobuonorus. MNog pen. Eroposa H.C. M., Beicliag wkona, 1989.

12.KaHTepe B.M. TeopeTuyeckme oCHOBbI TEXHOMOMMU MUKPOBMONornyeckux npons3soacTs. M.,

Arponpomuagat, 1990.
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