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IIporpamma cocraBieHa  A.A. KpacHomranoBoi, 1.x.H., JOLEHTOM,
npodeccopoM Kadeapsl GHOTEXHOIOTHH.

COJAEPXKAHUE IPOTPAMMBI

1. Hcropusi pa3sBaTHS GHOTEXHOIOTHH H OCHOBHBIE €€ ACTIeKThI

HonuuicuunmHapHOCTs  COBPEMEHHBIX OHOTEXHOTOHIA. BHOTEXHONOs
Kak HallpaBlIeHHE HAayYHO-TEXHHYECKOTO MPOrpecca, OMMPAIOIICECs HA MEXITUC-
LUIUTHHAPHEIE 3HAHMA — OHONOTHYeCKHe (TeHETHKA, GHOXHMHUS, onodusnka, MUK-
pobuosorus, BUPYConorus, GU3HONOTUS KIETOK PACTCHHUM U >KMBOTHBIX M Jp.);
XUMMYECKHE (XUMHYECKas TEXHOJIOTHS, (U3nYecKas (Groduzmaeckas) Xumus, op-
TaHHYeCKast XMMHA, OHOOPraHWYECKask XUMHUSI, KOMITBIOTEPHAS U KOMOHHATOpHAsI
XUMHS U JIp.); TEXHUYECKHE (IIPOUECCH] B allapaTsl, CUCTEMEI KOHTPOJISL U YIIpaB-
TICHH, aBTOMATH3MPOBAHHbIE KOMILICKChI, MOJETMPOBAHHE 1 ONTHMH3ALMS IIpO-
1eccoB U Ap.). IloHATHe GHOTEXHOJIOIHH KK TEXHOIOTHYECKOTO IpuemMa Ionyye-
HHST MOJM(HIMPOBAHHBIX 6HOOOBEKTOB C IIENBIO IPHIaHNST UM HOBBIX CBOMCTB
H/HJIM CTIOCOOHOCTH IPOU3BO/INTH HOBHIE BEIECTBRA,

OcHoBHbIE 06/1aCTH IPUMEHEHHUS COBPEMEHHON OHOTEXHONOIHH H OCHOB-
HBIE €€ acTeKThl (OHoNOrHyecKue, XUMUYECKHE, TeXHoJioruyeckre). Hay4anste oc-
HOBBI HHXKEHEPHOTO 0(hOpMIIeHHsT BHOTEXHOIOI U,

2.  Dbuosoruveckue acnekTsl GHOTEXHOIOrHH

2.1.  OGuas 6uonorus, MEKPOGHONOTHS U (hH3HOIOTHS KIETOK.

Onpenenenre U3HU U CBOMCTBA HKHUBOTO. YPOBHH OpraHu3alyy KUBOH Ma-
Tepud. KiieTka kak 0CHOBA HacJIeICTBEHHOCTH U BocrpousBesieHus. CTpoeHue -
pa 1 €ro poilb B HACIEACTBEHHOCTH. XUMHYECKHH COCTAB KIETKH (HYKJIEUHOBbIC
KHCIIOTBI, O€NKH, IIONHCAXaPUIBI, JIUITHIIBL, HYKJICOTIDOTEHIbI, TITHKOIPOTEU B,
JHIOTNPOTECH I, NEMTH/IOTIUKAHEI, ONMU(OChATh, MUHEPANIbHbIE KOMIOHEHTHI H
BOJIA).

Crpoenrte u GyHKUMK KIETKH (PasiHubs KIETOK IPOKApUOT U 3YKApHOT).
CTpoeHue KneTo4HON CTeHKH GaKTepHil.

OOMeH BelecTB Kak COBOKYITHOCTB MIACTHYECKOTrO M SHEPreTUYECKOro 00-
MeHOB. JKU3HEHHBIH UK KIETOK U THIIB KIETOYHOTO NeNeHHs (aMUTO3, MHTO3,
Meo3).

3aKonsl MeHIeNs ¥ X MHTEepIpeTalys ¢ TOYKH 3PEHHS] XPOMOCOMHOM Teo-
PUM HaCIeACTBEHHOCTH. HacieACTBEHHOCTh M H3MEHYHBOCTH. DOPMBI H3MEHTH-
BOCTH.

OcHOBHBIE [OJIOXKEHHUS] YBONIOLHUOHHOIN Teopun Y. JlapBuna, ee oTanums ot
Teopuu Jlamapka. ®opMbI 0T60pa, THITEI BHI00OPA30BAHUS, OCHOBHbIE IIyTH 3BO-
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JFOLIUH.

MonexynsipHele OCHOBBI opraHu3anuu xpoMocombl. @yuknuu JHK, rucro-
HOB, PHK B knetouHoMm Mmertabonmsme. CreruieHHe U KpocCHHTOBep. PexomOuHa-
uus y 6akrepuodaros.

IlonoxxeHne MUKpPOOPTaHHU3MOB Cpemd APYTruX opraHuzMoB. Campo@ursr,
napasuTsl, naToreHusie (GopMmel. [lpuniunel kaaccudukanmu OakTepuii: sybakTe-
puu, nuaHobakTepuu, apxebakrepun. OOIass OHOJOTHS IPOTHCTOB: BOJOPOCIH,
npocreiimme. I'pubsl. Bupycsl. BupycHble HHGEKIINHN, TH30TCHHS.

MexaHu3M MOCTYIUIEHHS B KJIETKH 3YKAPHOTOB M ITPOKAPHUOTOB 3K30T€HHBIX
BellecTB. PU3NOIOTUS NUTAHUS. DJIEMEHTHI TUTaHUS, UX 3HAYCHHE Ui IIpolecca
O6uocunTe3a. PazHooOpasye TUIIOB MHUTAaHHSA MHKPOOPTaHH3MOB (aBTOTpO(dMs, re-
TepoTpodus, doromuroTpodus, GoToOpraHOTPOPHS, XSMOIUTOTPOHS, XEMOOp-
ranoTpoQust). PazHoobpasue UCTOYHUKOR yrilepona, a3oTa, ¢pochopa, cepbl U Ipy-
T'HX DJIEMEHTOB, UCIIONB3YEMBIX MUKPOOPTaHU3MaMH.

Teopus nuMUTHPOBAaHUS U UHTHOHUPOBAaHUSA POCTa KJICTOK AJIEMEHTAMH MH-
TaHUA.

®u3NONOTHS SHEPTeTUUECKOr0 OOMEeHa: MCTIONb30BaHUE KIETKaMU SHEpro-
JAOIMMX [POLIECCOB, UX A(P(PEKTUBHOCTL U 3aBUCUMOCTE OT YCJIOBHI cpelbl. DKO-
HOMMYECKHH KO(PPHUIIUEHT U €0 CBA3b C YCIOBUIMH POCTA.

B3anMopeiicTBIE KJIETOK B CpeJibl, BIUSHUAE BHEITHUX (QU3AYECKUX U PU3n-
KO-XUMHUYECKUX (PAKTOPOB Ha POCT U OHMOCHHTE3 Y MUKpoopraHu3moB. Hopma u
cTpecc, npobiemMa COXpaHEHHS CIIOCOOHOCTH K CBEPXCHHTE3aM.

@uU3H0IOTHI OTMHUPaHHUS.

Csi3p CTPYKTYypbl M (yHKOUH. OYHKIMOHATLHAS ITUTOJOTHS, BOTIPOCHI
middepeHIMaiy U YCIOBUS €€ BBI3HIBAIOIIHE.

CriocoObl  KyJIBTHUBHPOBAaHHS MHKPOOPTaHU3MOB (IIEpHOJUUECKOE, Hempe-
PBIBHOE, UMMOOHUITH3AIIUS KIICTOK U (PEPMEHTOB).

CMenanHble KyJIbTYpPBhl, KOHCOPUMYMBL. [ [pUHITUIIBI UX KYJTHTHBUPOBAHMSL.

Metabonu3M MUKpOOpPraHu3MOB. B3anMOCBsI3b OHOCHHTETHUECKUX U SHEp-
reTU4ecKux Imporeccos. [loHsTHe «Omomorudeckoe okucieHue». OcobeHHOCTH
3JIEKTPOHTPAHCIIOPTHBIX CHUCTEM MHUKPOOPraHU3MOB. AHA3pOOHBIE MPOLIECCH
okucieHud. AHadpobHoe apixaHue. bpoxenue.

Aspobuoe neixanue. PaznooOpasue cyOCTpaToOB, OKMCISIEMbBIX MHKPOOpra-
HU3MaMU ([IpUpPOJIHBIE OHOMOIMMEpPHI, YITIEBOJOPOABI, KCEHOOMOTHKH H Ap.).
ITonHoe a’pobHOE okHcneHne cybcTpaTa, HEIMOIHOE OKHUCIICHHE B TpaHchopManys
opraHnueckux cybcrpaTtoB. OkucieHne Heopranuieckux cybcrparoB. OcobeHHo-
cTH OaKTepUaTBEHOTO (POTOCHHTE3A.

buocvHTeTMUECKHE TIpouiecChl. ACCHMUIAIIMOHHAS HUTPATPENYKIUS, CYIlb-
¢batpenyxius, a30ThHUKCAU.

OcHoBHBIE MOHOMEPHEI KOHCTPYKTUBHOTO MeTabonu3ma. [lytu obpazoBanHus
U JlaJbHEUIUEro MX KCIOAb30BaHMA. JHaUeHHE LIMKIA TPHUKapOOHOBBIX KUCIOT U
[JIAOKCHUIIATHOTO IITyHTa B KOHCTPYKTHBHOM MeTaboIH3Me.

CuHTe3 TMNHU0B, MONUCAXapUIOB U APYTUX KOMIIOHEHTOB KIeTKH. [IpakTu-
4eCKOe 3HaUeHue ATUX npoueccoB. OOpa3zoBaHre MUKpOOpPraHU3MaMu OHOTOTHYe-
CKH aKTHBHBIX BEIIECTB: PepMEHTOB, aHTUOMOTHKOB, BUTAMUHOB, TOKCUHOB. 1lep-
BAYHBIE U BTOpUUYHbIEe MeTabonuTel. X pone B mpupoze. IIpakTudeckoe UCIIONb-
30BaHHeE.



Cenexuus, reHeTHYECKHE OCHOBBI CeNleKIuy. TIOHATHE O TeHOTHIIe U (eHo-
Tumne. HaciencTBeHHOCTD, H3MEHYHBOCTH, 0TOOp MHMKPOOPraHmM3MoB. PekoMGuna-
uust. [IoHATHE O reHeTHKe MOMyNALui 1 ITOMYJIALIHOHHOM M3MEHYHBOCTH. MeTobI
cenekumu. Cenexius MUKpPOOPTaHW3MOB. IIpoH3BOACTBEHHELI (GepMeHTaTOp KaK
3KOJIOTUYECKast HHLIA.

brocepa u pacnpocrpanenue MHKPOOPTaHH3MOB. Y4acTHE MHKPOOPra-
HU3MOB B KpyroBOpOTaX yIiepofa, a3oTa, KHCIOPOJA, Cepbl. @opMBI B3aHMOOT-
HOLIEHUH MUKPOOPTaHU3MOB.

2.2, Monexynsipuas 6HOIOTHS U TeHETHKA KIIETOK.

IMonsatue rena B “knaccuyeckoii” u MOJIEKYJISIDHON T€HETHKE, €r0 SBOJIIO-
1usi. BK1ag MeTomonoruu reuroi WHXXCHEPHH B pa3BUTHE MOJICKYJISPHOM T'eHETH-
ku. [lpuknanHoe 3HaYeHNe TeHHOM HMHKEHEPHH 11 OMOTEXHOJIOTHH.

MornekyapHbIe OCHOBBI HAaC/IEICTBEHHOCTH.

Ipupoza reneriaeckoro Matepuaia. OcobeHHOCTH CTPOEHUS T'€HEeTUYECKO-
0 Matcpuaiia mpo- u sykapuot. Tpanckpunuus JTHK, ee xommonents.. PHK-
fnonuMepasa 1 poMotop. Tpanciasums, ee sranel, dynknus pubocom. Ienernye-
CKHM KOJT H ero CBOHCTBA. Pennmukanus JIHK u ee rermeruueckuii KOHTpOJIb. Pe-
KOMOUHAIUSA, ee TUIBI U Momelu. MexaHu3msl penapanun JJHK. Bzanmocssze
IIPOLECCOB PETUIMKALMH, PEKOMOHHALIUY U PeNapariii.

MyranuonHsii npouece. Pois GroxuMmyeckix MYTQHTOB B QOPMUPOBAHUH
TCOpUM «OIHMH I'eH — onuH depment». Knaccudukamust Myrammit. COHTaHHBI 1
MHAYLIUPOBaHHbIA MyTarenes. Kmaccudukauus myrarenos. Monekynsapusiii me-
XaHU3M MyTtareHesa. MneHTudukanus u cenekuus MyTanToB. Cynpeccus: BHyTpu-
F€HHAasl, MeXTIeHHas U heHOTHITHYIEeCKas.

BHeXpoMOCOMHEIE reHeTHYeCKHe SIeMeHTL. InasmMunsl, wx crpoenue u
Kraccugpukanus. Ilonosoit daktop F, ero CTPOCHUE W XKU3HEHHBIH IMKJI. Poip
axropa F B MoGumsanmn xpoMocoMHOro nepenoca. O6pa3zoBaHue IOHOPOB THITA
Hfr u F. Mexanusm kousroraruu. bakreprodary, ux cTpykTypa W XW3HEHHbIH
IMKII. BupyneHTHbIe U yMepenHsie GaxTeprodars. Murpupyonme reHeTHyecKue
J/ICMEHTLL: TPaHCIO30HBI U IS-T0ceoBaTeNbBHOCTH, MX PONb B TeHETHYECKOM
obMmeHe.

Hccnenosanye cTpyKTypsl 1 GyHKIMH reHa.

OJIEMEHTBl TEeHETHYEeCKOro aHajIM3a. Lluc-Tpanc- KOMILIEMEHTaIHOHHbLA
TecT. I'eHeTHYecKoe KapThpoBaHHe. DUINYECKHH AHAIN3 CTPYKTYpBI TeHa. Pe-
CTPUKIMOHHEIH aHau3. MeTozbI ceKBeHNpPOBaHNs. BrigpieH e GyHKIMY reHa.

Perynsuus sxcnpeccun renos. Konmemmun ornepoHa u perynosna. Koutpons
Ha YPOBHE WHMLIMALMM TpaHCKPUILMH. IIpoMoTop, onepaTop u PeryiasToOpHbIE
Oenku. [1o3UTHBHBIN U HeraTHBHBIH KOHTPOIb 3Kcnpeccuu reHoB. Koutpons Ha
YPOBHE TCPMUHALAM TPAHCKPUITLKMK. [TomspHslid sd ekt u ero cynpeccud. Kara-
OONUTKOHTPOTHpYEMBIE OIIEPOHBL: MOE/h JTAKTOZHOIO olepoHa.

ATTCHIOATOPKOHTPOIIMPYEMEIE ONEPOHBL: MOJIEIb TPUNTO(HAHOBOTO OIEPO-
Ha. MyJbTUBaNeHTHAS peryJmus OKCTIpeccun reHoB. IlocTTpaHCKpUIIIMOHHEII
KOHTPOIIb.

OCHOBBI I'eHHOI HHXeHepHH.

MexaHusM TeHHbIX MyTamui, reHeTHYecKHuil KOHTPOJb. DepMeHTH pe-
CTPHUKLMK W MOAM(UKALWMKU. Brienenve u KloHHpoBaHuUe TreHOB. Bextoper mg
MOJIEKYJIPHOTO KIIOHMPOBaHMS. [IpHHUMITBI KOHCTPYUPOBAHHS PEKOMGMHAHTHEIX
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JIHK v ux BBeZileHNS B pelIUTTUECHTHBIE KIIETKH.
3. XumuueckHe acneKTbl 0HOTeXHOJIOTHH

3.1. bBuoopranuveckas XUMHs ¥ OHOXUMHUSL.

OcHOBHBIE 0OBEKTHI UCCIICAOBAHUS OMOOPraHUYecKor XUMuU. MeToIbl Kc-
CIIeOBaHHUA: XUMHUYECKHe, (u3ndeckue, (PU3UKO-XUMHUECKUe, OUOXMMUYECKHE.
Kommnetorepras xumusa. CHHTE3 W BbIjIeJIeHUE TTPOIYKTOB, YCTAHOBJIEHHE CTpOe-
HUS, U3yUeHHe B3aMMOCBSI3H MEXIY XHMHUYECKUM CTPOE€HHEM M OMOJIOrMYecKOH
AKTUBHOCTBIO (OMOJIOTHYECKON (hYHKIIUEH ) COSTMHEHHH.

Benku. AMHHOKHMCIIOTH, KaK MOHOMEPHBIE CTPYKTYPHBIE €AUHUIIBI OCIIKOB U
nenTu10B. Crepeoxumus. [Ipoekius @umepa. YpoBHH cTpyKTyphl Oenkos. Ilep-
BUYHAs CTPYKTYpa: METOBI OIpee/eHUs NOCIeA0BATEIbHOCTH aMUHOKHUCIIOT, Ce-
KBeHATOphl. BropuuHas cTpykTypa OenkoB: anbda- u OeTa- CTpyKTyphl. Tperny-
Hasi ¥ YeTBepTHUHasA (CyOneAMHHWYHAs)) CTPYKTypbl OenkoB. Poinb BOZOPOINHEIX,
MOHHBIX, TUCYTBGUIHBIX CBs3el, TuapodoOHBIX B3auMOAeCcTBUN. [lenaTyparus
(obpatumas, HeoOpaTumMasn) 6enkos. [loHATHE O perynaTOpHBIX OenKax.

Hyxneunnossre kucnotel. JJHK u PHK. CtpykTypHble KOMIOHEHTHI. THIIBI
cesizeif. TlpocTpaHcTBeHHas CTPYKTypa MOJNMMEpPHBIX Memned. [IBoMiHasg crupalb
JIHK. KommieMeHTapHOCTh OCHOBaHMW. MeTOonsl ompeneneHus] HyKJICOTHUIHOU
NIOCTIEIOBATENLHOCTH B HYKJIEHMHOBBIX KUCIIOTaX. PecTpukuus, pecTpuKTasbl. Xu-
MUKO-(hepMEeHTATHBHBIN CHHTE3 ONUI0- U MOJNHYKIEOTHIOB.

buocuHTes HykinemHOBBIX KHCIOT. Depments OumocuHTe3a. Ilomsatue o
TPaHCKPHUIIIH, 0OpaTHasl TPaHCKPUIITA3a.

VYrneBoasl. MoHocaxapuabl. CTpoeHHe U CTEPEOXUMHUA. AJbJO03bI, KETO3HI.
AlMKIMYeCKHe U OUKINYECKHE CTPYKTYphl MoHocaxapuoB. [1upaHo3sl, pypaHo-
301, anb(a- u GeTa-aHoMephl. [loHsTUE 0 KOHpopManuu. IleHTos3sl (pubosa, apa-
OUHO3a, KCHI03a), FeKCO3hl (III0K03a, MaHHO3a, rajakto3a). Jlezokcucaxapa (dy-
Ko3a, 2-1e30Kcupu003a), aMHHOJ€30KCHUCaxapa, YPOHOBBIE KHCIIOTBI, CHAJIOBBIE
KHUCJIOTEI. MoOHOCaxapuibl Kak CTPYKTYPHbIE MOHOMEPHBIE €UHULIBI OJIMTO- U I10-
mucaxapuioB. CTpyKTYpHBIY aHalIU3 OJIUTO- U noiaucaxapugoB. DyHKIIHHA OJIUIO-
u nonucaxapunoB. [Toustue o nexkruHax. Llenmonosa, kpaxmal, INTUKOreH. YTJe-
BOJICOJIepIKAIlIAE CMEIIaHHble OHOTOTUMEpBI. | THKONPOTENHBI, TENTUAOTIUKAHEL,
TeNXOeBbIe KHCIIOTHI.

Jlunuapl. Knaccudukanus mununos. HeltpansHele mumuel, ¢ochonunu-
b1, cuHronumuasl. CTPYKTYypHbIE KOMIIOHEHThI JUNUAOB. JKHpHBIE KUCIOTEL
Bricime crnupThl, anbieruabl. [[OMHONBI, TIIHIEpHH, MHOUHO3UT. CTepeoxumus
unuaoB. JInnonpoTtenasl. [lousTre 0 CTpOeHUHM OHOOTHUECKUX MeMOpaH. Jlurno-
COMBI.

HuskomMonekynspusie OHOperyisTopsl - kopepMeHTsl # BuTaMuHbl: HAJI,
HAI®, ®MH, A1, Tuamunnupodocdar, aumnoepas kuciora, ATD, 6uoTHH, ac-
KOpOMHOBAs KHUCJIOTa, (OJIMeBas KHCIOTa, MAHTOTEHAT Kallbl[Us, KOOalaMHUHBIL.
Kackan apaxunoHoBoil kucnoThl. lIpocTarianunel. buoreHHble aMUHBL: allE€THII-
XOJIMH, CEpOTOHUH U AP.

AHTHOMOTHKH, KaK IPHPOHbIE aHTUMeTa0onuThl. [IeHuITMITHHEL, nedao-
CTIOPHHBI, TETPAIMKIMHBI, AMHHOTIMKO3UIBI, IIPOTUBOOITYXOJIEBble aHTUOUOTHKH.
[MomycunTeTHHECKUE aHTHOUOTHKH.

DepMeHTHI, 1 UX OHOXUMEUYecKas poiib. Kiraccudukanys 1 HOMEHKIATYDA.
AxtuBHbIe 1eHTpH PepmenToB. CybOcTpaTtHas crneiuduyaocts. DakTopsl, obec-
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nevyBamye GpepMeHTaTHBHBIN Katanus. Poibe MeTamios B (YHKIHOHHPOBAaHUH
(bepmenToB. MHruburopsr: obparuMsie (KOHKYpEHTHBIE, HEKOHKYPEHTHEIE), HeoO-
patumeie. ObpaTimas U HeoGpaTHMasl AeHaTypanus GepMeHToB. CIIOCOOE! HMMO-
Ounm3anus pepMEHTOB Ha PA3THIHEIX HOCHTENSX.

BHyTpu- n BHeKIeTOUHBIE (DEpMEHTSI.

Metabonmuueckuit horx MuUKpo6HEIX KieTok. O6iMe IIpeJCTaBIeHUs 00
agabomm3Me U KaTabonu3Me .

OcCHOBHBIE TIYTH acCUMMISUMH CYGCTPaTOB: GeJKOB, XKUPOB, YITIEBOJOB,
aMHUHOKHCIIOT, YIIeBOAOPOIOB, CIUPTOB, OPTaHUYECKUX KHCIOT, MHHEPAIBHBIX
KomIoneHToB. Iukonus u Gpoxenue. Llukn Kpebca, perynsumsi akTHBHOCTH
epmeHTHBIX cucTem B mukie. I'ekcozomoHodochaTHBI HyTh NpeBpaIleHus yr-
MeBONOB. DHepreTudeckas s dexTuBHOCTE nuKna KpeGea u rimkommsa. Llens me-
PEHOCa 3JIEKTPOHOB, OKUCIHTENbHOE (OCHOPUINPOBAHHE B BIXATENBHOM IIEIIN.

buocunres uepes anerun-KoA. ®ynxiyu HAJH+ u HAJI(®)H+ B peakiu-
X CUHTE3a.

buocunTes 6GenKoB, posib HYKIEHHOBBIX KHCJIOT. PHGOCOMHBIH IyTh OHoO-
CHHTe3a.

Hpuriymsr Guosneprerukn. ITyTu 1 MeXaHH3MBI PeO6Pa3OBAHUS 3HEPTUU
B XUBBIX cHCTeMax. ObpazoBanne AT® u Apyrux MakposSprudeckux coeTrnHeH i
B KieTkaX. Poib AT® u TpaHcMeMOpaHHO! pasHOCTH 3IEKTPOXMMHYECKHX IO-
TeHImanos (TOII) B tpanchopmanuy u 3amacanum SHEepPruM B KjieTke. MemOpan-
Hasi OMO3HEPTeTHKA: HOHHBIE HACOCHI, IEPBUYHBIE 1 BTOpHUYHBIE reHepaTopsl TOIT.
HoHsitre 06 3HEpreTHHYecKoM 3apsijie M SHepreTHYECKOM 3 PEeKTHBHOCTH pocTa.
OCHOBHEIE TUITBI COLPSKEHHS KaTabOIHUECKUX 1 aHAOOTHYECKIX IIPOLIECCOB.

AspobHoe npixaHue. JlpIxaTenbHas mHemmb. OCHOBHBIE BHIEI aKLENTOPOB
SIeKTpOHOB. Tutisl 6pokenus. Cuctemsl CyGCTPaTHOrO GoChOPHINPOBAHHUS.

Bbuocunretnyeckue mpoueccsl B Kinerke., BuocuHTes OrononuMepoB: Gei-
KOB, HYKJICHHOBBIX KHCJOT M HOJIMCaxapumoB. OCHOBHBIE 3Tambl IIPOIECCOB, HX
OpraHusanvs B KJIETKaX 3y- W HPOKapHoT. buocuHTes nunumos, Guorenes Gro-
MeMOpaH. brocuHTes caxapos, L-aMHHOKMCIOT, HYKIEOTHIOB, BHTAMIHOB (ko-
¢epMenTOB). BTopHyHbIe MeTaGOMUTEL A30T(HKCAIHS,

®otocuHTe3. OCHOBHbBIE THITH IIPOLECCOB, TOHOPH! JIEKTPOHOB. becxnopo-
duipHbIH BpoTocunTe3s. DoTopenenTop.

Perymsumns metaGomusma. Onpesenenie, ypoBHH perynauun. Perysips
perikanuu JIHK u 6uocunresa Genkos. Perynsnus tpaHcKpunimm. Perynsius
Tpancysiuy. Iloctrpancnanuonnas Mogudukanus. Peryisuus akTuBHOCTH bep-
MEHTOB IyTeM OOpaTHMOH KOBAIeHTHOH MOXHUMHKAL. Perymsmus aktuBHOCTH
ITyTCM HEKOBAJICHTHOIO B3aHMOACHCTBHUA ¢ 3 dekTopamu. Perysus KIeto4Horo
AcNenus. B3auMOIeHCTBHE PeTyIsSTOPHBIX MEXAHU3MOB IIPH YIIPABICHHH CKOpoO-
CTBIO POCTA KIIETOK.

Tpancniopr cy6erpaToB U mpoaykToB. MeXaHu3Mbl KIIETOUHOI IIPOHHMIIAC-
MOCTH: Qu3udeckas auddysus, «obrerdennas» aubdysus, IIEPBUYHBIA M BTO-
PHYHBIH aKTUBHBIA TpaHcropT. OpraHusamust TPaHCIIOPTHEIX cHcTeM. CIOCOOHI
COUPSDKCHUA TPAHCTIOPTA € JHEPrHer MerabonmMsMa. Peryssuus TpaHCHOpPTHBIX
nponeccoB. Cekpeuus u 3Kckperms. MembpaHHas perymanua. Perynsanus na
YPOBHE T'€HOMa.

3.2. buodwuzuveckas XuMusl.




TepmonunamMuyeckue pacueTsl OHOXUMHYECKUX PEAKIIHH.

Temnora U cBOOOAHBIE PHEPTUM, BIUSHHE TeMmIeparypsl, pH u mpupomsl
pactBopureneld. OCHOBHBIE NMOHATHS TEPMOAMHAMUKUA HEOOPATHMBIX IPOIECCOB:
CTENEHb TOJHOTEI peaKkiWM, HEKOMIIEHCHPOBaHHAs Teruiota U cpozactso. Comps-
’KeHHble peakiu. OOMeH 3Hepruei U S3HTpOIHeH MeX Iy KIeTKOM U Cpeoi.

KuHeTH4eckre oCHOBBI (PepMEHTATHBHBIX MIPOIIECCOB.

CranuonapHas KUHeTHKa QepMEHTaTHBHBIX peaKlHii, ypaBHeHHe Muxasiu-
ca-MenTteH. BiausHue HHTrMOUTOPOB U aKTUBATOPOB HA CKOPOCTH (PepPMEHTATHBHBIX
peakuuii. TemnepaTypHass U pH- 3aBUCHMOCTH aKTUBHOCTH (DEPMEHTOB, HHAKTH-
Balysl pepMeHTOB.

KnneTnyeckre 0CHOBBI MUKPOOHOIOTHYECKUX TTPOIECCOB.

Kunetnueckoe onucanue npolecca pocta MUKPOOPIaHU3MOB. DKCIIOHEHIIH-
albHasg MOJeENes pocra. YpaBHeHue Mono-HepycamuMckoro. MatemaTHueckoe
ONMMCaHHE NEPUOANUECKOH, TypOUJOCTATHONH M XeMOCTaTHOH KyNbTypsl. KnuHeTH-
YECKOEC OIIMCAaHHe CMEIIaHHbIX KyJIbTyp. KuHeTmka ruGenn MHUKpOOPTaHH3MOB.
Kunerndeckoe onvcanre OHOCHHTE3a MPOIYKTOB MUKPOOPraHH3MaMH.

MeMOpaHHEI MOTeHIHaN. PeqoKc- MOTeHIHaNbl B OHOOTUYECKUX CHCTe-
max. [lepeHoc BemecTBa yepe3 MeMOpadbl. MeMOpaHHOe paBHOBECHE, YPAaBHEHHE
Honnana. Bydepnble cMecu 1 ux GHonoruveckas poib.

Azcopbuus ¥ NOBEpXHOCTHbBIC SBJIEHHUS B OHOJOrHYecKHX cucreMax. Oc-
HOBHBIE IIPUHLIMIIBI XpoMaTorpadu, ee NpuMeHEHHE.

MukpoOHble TOMYJISIUA KaK KOJUTOHIAHBIE CHCTEMEI, CTA0MIM3ALMI U KOa-
TyIsidsd, ceAMMeHTalvs. BbIcokoMomneKkysipHble OHOJIOrHYECKHe KOJIJIOWTHbIE
CUCTEMBI, CBOHCTBA pacTBOPOB OENKOB M MONHCAaxapunoB. PHUINKO-XUMHUYECKHE
CBOMCTBA resied, poik reneil B OMOJOTHIECKUX 00BEKTax.

4. TexHnosiornyeckne acneKTbl OHOTEXHOJIOTHH

4.1. Mero/1bI GHOTEXHOJIOTHH.

OcHoBHBIE 6MO00GBEKTH OMOTEXHOJOTHH: MPOMBIILIEHHEIE MHKPOOPTaHU3-
MBI, KIIETKA ¥ TKaHHW PACTEHUH, )KUBOTHBIX U UeJOBeKa, OMOKATAIU3aTOPEI, B TOM
YHUCJI€ PEKOHCTPYHUPOBAHHbBIE IPOAYLIEHTH OHMOIOTHUYECKH aKTHBHEIX BEIIECTB (Ce-
JaeKnus, MeToz pekoMOrHanTHbIX JJHK, ruGpunomMuas TeXHOIOTHS).

Cripbe U1 6MOCHHTE3a U OLIEHKA ero OHOIOTHYECKOM IIEHHOCTH.

OcHOBHBIE HCTOYHMKH YTIiepojia, a30Ta, ¢ochopa, MEUKpOIIeMeHToB. Mc-
ClIeTOBaHHE HOBBIX HCTOYHHKOB CBIPbs (BKIIIOUYAsl BOIIPOCHI €T0 MPeJABAPUTEIIHHON
00paboTKu), pa3paboTKa HOBBIX MHUTATENBHBEIX CPEl, B TOM YHCJE BKIHOYAOIINX
OHOCTUMYJIATOPEl U JPYTHe 3JIE€MEHTHl YIPABICHHS U ONTHMHU3ALKMH IIPOLECCOB
OuocuHTe3a. MeTo/Ibl ONTUMU3AIINK IHTATENBHBIX CPEJ.

TunoBple TEXHONMOTMYECKUE NPUEMBI U OCOOEHHOCTH KYJIBTHBHPOBAHUS
MHKPOOPTaHU3MOB, KJIETOK M TKaHEH pacTeHHM, )KMBOTHBIX W 4einoBeka. Hempe-
PBIBHBIE IIPOLIECCH! KyJIBTUBMPOBaHUS. Teopus XxeMocTara.

ABTOCENEKIIUA B XeMOCTATE.

ITonynenpepsiBuble (fed batch culture) u nepuomnveckue MPOLECCH KYJlb-
THBHUPOBaHMSI.

KuneTnyeckoe onucaHie NeprUOINIECKOro KyJIbTUBHPOBAHHUS.

YaeneHblE CKOPOCTH pocTa OHoMacchl, OMOCHHTE3a TIPOAYKTA M MOTpediie-
Hus cyOctparoB. Ilonsatue o C-mone Omomaccsl. Bimsanue 3atpar cybceTpara Ha




MOAICPXKAHUE JKUIHEACATEIBHOCTH, HA BEJIMYMHY KaXYIIErocs 3KOHOMIYECKOro
KodddurmenTa.

Monenu xunetruky 6uocunTe3a IPOYKTOB METabOIH3Ma B 3aBUCHMOCTH OT
YICIBHOH CKOPOCTH POCTa, BO3pacTa KyJbTypE, KOHIIEHTpalUu CyOCTPaToOB U Me-
TabOJINTOB B cpefe.

IpuHumne! MaciraGupoBanus nporieccoB (epmenranun. Kpurepnu mac-
IITabHOTrO TIepexoa.

OcobennocTH HoNyYenns IMMOGHITH30BAHEBIX 6H006EEKTOR U UX IpHMe-
HeHHe B OuoTexHonoruu. Jluddysnonnsie OTpaHUYEHHS [IPU UCIIOIE30BAHUH HM-
MOOUTH30BaHHBIX (JEPMEHTOB U KIIETOK.

MeTo/ibl KOHTPOIS CienHpUIecKrx IIapamMeTpoB npouecca hepMeHTaIHH.

Tunosele TeXHONOrMYeCKHEe TPHEMBI CTAMUK BBIJICJICHHS. U OYUCTKH IIpPO-
IYKTOB OHOCHHTE3A.

®roTanus KIETOK H GenKOBbIX IIPONYKTOB U3 KyJIbTYPalbHOM >KUIKOCTH.
OKCTparupoBaHKe MPOIyKTOB GHOCHHTE3a U3 GHOMACCEHL MHKPOOPraHU3MOB KUJI-
KOCTIMHU M CYNepKPUTHUECKUMU XUAKOCTAMU. LlenTpoGexuas 9KCTpaKLus Jia-
OUIILHBIX TIPOJYKTOB U3 KyJTbTypaIbHOLR XKUAKOCTH.

Cy1mka nabuibHBIX GHONPOYKTOB U KHBBIX onomnpenapaTos.

TecTupoBanye 6HONOTHYECKH aKTHBHBIX BEIIECTB 1O THIIOBLIM cXemawm.

Bonpocel HanexHocTH M Ge30macHBIX YCIIOBHA 3KCILTyaTaluu, KOHTPOJ
6uonpornecca, OXpaHbl OKpyxKaromeit Cpelibl.

CoBpeMeHHbIE OXOBI K CO3MAHMIO pecypco- u sHeprocoeperaomux 6Ho-
TEXHOJIOTHIA.

4.2, ObnacTé mpUMEHEHHs COBPEMEHHOMN GHOTEXHONOIHI. DeHOMEHOI0-
I'MY€CKOe OIMCaHNE TEXHOJIOTHIA.

4.2.1. BHOTEXHONIOTUU IS CeNbCKOXO3SHCTBEHHOIO IIPOU3BOJCTBA (Cenb-
CKOXo3siicTBeHHast GuoTexHomorus). KoHcTpyrposanye remno- HHDKEHEPHO- MO-
JMQUUMPOBAHHBIX (TPAaHCTEHHBIX) pacteHuii. TeXHOMOIMH TeHHOM HWHKeHepHH
pactenuii. Cosnanue pacTeHHi, yCTONYUBEIX K GONE3HIM U BpenuressaM. [1oBbI-
IICHNE TIPOAYKTUBHOCTH pacTeHHH. Co3faHue pacTeHMi ¢ yIyJIICHHBIMH IHTa-
TeJIbHBIMU CBOHCTBaMU. [TpoGiieMbl M mepCeKTHUBEL

Kadectso, 6esonacHocTs u ceprudukanys TeHHOMOAUDUITUPOBAHHOTO CHI-
PbA Y NUIIEBLIX IIPOYKTOB HA UX OCHOBE.

IIpuMeHeHne reHHOM HHXEHEPHH B KUBOTHOBOICTBE (TpaHCTeHHEBIE KUBOT-
HbI€ KaK «0MOpeaKTOphD» GHOIOrHYECKH AKTHBHEIX BEILIECTB).

4.2.2. BHOTEXHOJIOTMH [T KOPMOBOH 6a3bI XHUBOTHOBOJACTBa. Ilpomsson-
CTBO KOPMOBOIO Oenka- Geflka OXHOKICTOUHBIX MHUKPOOPraHu3MoB. [Ipomeinuien-
HBIC LITaMMBI-NIPOAYUEHTEL. ChlpbeBas 6a3a. TpeGoBanus, mpenssBiseMEle K Ka-
“€CTBY roToBOro npoaykra. buomacca mpombInnreHHBIX MHUKpPOOPraHHU3MOB Kak
CBIPBE JULA MOJIyYEHHUS UPOKON raMMbI POAYKTOB Pa3IHYHOr0 HasHaYeHus. Uc-
HOJb30BaHUE TEXHOJIOTHH YTHJIM3AMUU Pa3IUYHBIX OTXOJO0B (memrono3oconep-
Kalllne MaTepHuabl, MONOYHAS CBIBOPOTKA, OTXOABI MHUILEBHIX U perbonepepaba-
TBIBAIOLIMX [IPOU3BOICTB).

MukpoGuonoruyeckoe IPOU3BOACTBO (bepMEHTHBIX TpenapaTos s KOp-
MOITPOH3BO/ICTBA.

MrukpoGuonoruueckoe mpou3BOACTBO UHJUBHUIYAIbHBIX L-aMMHOKHCIOT
KOPMOBOIr'0 Ha3HAYEHUS.




Muxkpobuonoruyeckoe MPOU3BOACTBO KOPMOBBIX aHTHOMOTHKOB.

MrukpoOunonornieckoe MpoOU3BOJACTBO KOHIEHTPATOB BUTAMHHOB KOPMOBO-
ro Ha3HAYCHHUS.

ITpon3Bo/ICTBO BaKIWH ISl )KHUBOTHOBO/ICTBA.

[Ipon3BoacTBO NPOOHOTHUKOB IJIs XKMBOTHOBO/ICTBA.

4.2.3. IIpon3BoACTBO MHUKPOOHBIX MpenapaToB AJs pacTeHUEBOACTBA. bro-
TEXHOJIOTUH OaKTepHaJbHBIX M TPHOHBIX CPEJICTB 3alllUThl PAaCTEHHH OT BPETHBIX
HACEKOMBIX (MHCEKTULIUIBL, PYHTHUIUIBI).

buorexHonoruu aHTUOUOTHKOB IIPOTHB KOPHEBOW T'HHJIM H MYYHHCTOH poO-
CBL

broTtexHonoruu 6akTepHUaNbHEIX YI00OpEHHIA.

IIpou3BOACTBO CTUMYJISITOPOB POCTa paCTeHUI TOPMOHATEHON TTPUPOIBL.

HocTrmxkeHnst OMOTeXHOIOTUU B 00JaCTH CO3MaHUs CBOOOIHOTO OT BpPEeAHOU
MUKPOGIIOPHI TIOCaTOYHOTO MaTepuaia (paccasi).

4.2.4. BUOTEXHOJIOTMH IS TTUIIEBOW W JIETKOH MpPOMBINIIEHHOCTH MuKpo-
Onosoryueckoe NPOU3BOACTBO WHAWBUAYAIBHBIX OPraHUYECKHUX KHCIOT (JIMUMOH-
Has, 10J104YHas1, aclaparuHoBasi KUCJIOTHI).

Mukpobuonorngeckoe MpoU3BOACTBO (hepMeHTHBIX HpernaparoB. Mcmosns-
30BaHHE (hepMEHTOB MUKPOOHOTO MPOUCXOXKICHHS AJIA MMHIIEBOH MPOMBIILTIEHHO-
CTH: IIPOM3BOJCTBO MHUINEBOTO 3TaHOIA, BUHOMATEPHANIOB, MTMBA, XJ1eOomeKapCKux
IOPO>OKeH; ITPOMU3BOJACTBO (PEPMEHTHBIX IpenaparoB (PEHHUHOMOAOOHBIE MPOTEH-
Ha3bl, NIFOKOHM30Mepasbl, OeTa-rajakTo3ugassl, 6eta-ppykTodypaHo3uaasbl); Mpo-
U3BOJICTBO IIpEapaToB, OCHOBaHHOE Ha ItepepadoTKe OHOIOTHYECKOTO CHIPhS, B
TOM YMClle B OMOMacc MPOMBITIUIEHHBIX MUKPOOPTaHU3MOB (TIpenapaThl OMOJIOTH-
YECKH aKTUBHBIX JOOABOK, COJIEPIKAIIMUX CMECH aMHUHOKUCIIOT, IS THIOB, BUTAMHU-
HOB ¥ MHUKPO3JIEMEHTOB; MMUILIEBKYCOBbIE MOOABKH, KOHIIEHTPAThl U U30JATHI Oel-
KOBBIX BEIIECTB); IIPOU3BOJICTBO MOJCIACTUTENEH- 3aMeHUTeNel caxapa (Tro-
K030-()pyKTO3HBIE CHPOIIBI, aCHIAPTaM ); IPOU3BOICTBO KOHCEPBAHTOB (HU3MHA).

Hcnonp3oBanue (pepMEHTOB sl TEKCTUIBHBIX, KOXEBEHHBIX TEXHOJOTHIA,
IIPH IPOU3BOACTBE CTHPATHHBIX ITOPOILIKOB.

4.2.5. MenuuuHckas OHOTeXHOI0THS (OMOTEXHOJIOTHS JUISl MeTHINHBI). Vc-
[MOJIE30BaHUE METOIOB HMMOOWIN3AIMU OM000BEKTOB B MEAUIIMHCKAX OHOTEXHO-
JOTUAX W B TWArHocTuke 3aboneBaHuii. OCHOBBI COBPEMEHHONH UMMYHOOUOTEXHO-
norud. I'mbpunomuas TexHomorus. Vcmonp30BaHHEe aHTHTEN AJI OYUCTKH OHOJIO-
IMYeCKHX XUAKocTeil. Tumbl BakiWH U uX KoHCTpyupoBanue. KynbTypanbHble U
TeHHO-UHXXEHEPHbIE BaKIWHBI. [Ipon3BOACTBO CHIBOPOTOK. COBpPEMEHHBIE TTPUBH-
BOYHBIE IIpenapatsl. [IpemapaTel Ha OCHOBE JKUBBIX KYJbTYP MHKPOOPraHHU3MOB
(HOpMOdIops! U poduoTukm). IMMyHOceHcopshI. [Ipon3BoacTBO OMOCEHCOPOB Ha
OCHOBE (epMEHTOB. J[MarHOCTHYECKHE CPECTRA in Vitro A KITHHHYSCKUX HCCe-
noBanui. [IponsBoacTBo npobuotnkos. IIpon3BoACTBO PpepMEHTOB MeIUIIUHCKO-
ro HazHavueHus. Co3anue (pepMEHTOB ¢ MTOMOILUBI0O METOJOB T'eHHON MH)XEHEPUHU.
ITpon3BOACTBO MpenapaToB HA OCHOBE cMeCH L.-aMHHOKHCIIOT IS TIEPOPaIbHOTO
¥ MapeHTePAbHOT0 NUTaHUsA. TeXHOJOrHH JICKAPCTBEHHBIX MpernapaTroB Ha Oase
CTaOMJIBHBIX aJpeCHBIX JunocoM. KOHCTpyHMpoBaHHe W IPOM3BOJACTBO TEHHO-
UH)XXEHEPHOT0 MHCYNUHA. /[pyrue reHHo-uHXXeHepHBIE JIEKapCTBa U Mpenaparkl.

[Tpon3BOACTBO UMMYHOMOIYJISTOPOB, HMMYHOCTUMYJISITOPOB U HMMYHO/IE-
IIPECCaHTOB.



MHUKpOOHOIOrHIeCKOe MPOM3BOACTBO AHTHOUOTHKOB Pa3INYHbBIX KJIacCoB
At MenuuuHel. [lonycuHTeTHYECKHE aHTHOHOTHUKH,

Muxpobuonorudgeckoe mpou3BOACTBO BHTAMHHOB IS 3/IpaBOOXpaHCHHS.

TexHonOrMKM MPORYKTOB TpaHChoOpMauH OpPTraHHYeCKUX COEeMHEHHH (ep-
MEHTaMK MHKPOOHBIX KIIETOK: COPOUT B MPOU3BOICTBE aCKOPOMHOBOM KHCIIOTHI,
THAPOKOPTH3OH U MPEBPALIEHHE €TO B IPEAHU3O0NOH; IPOAYKTHI IETHIPUPOBAHN,
BOCCTAHOBIICHHA 1 THAPOKCUITHPOBAHUS CTEPOU/IOB; IIPOAYKTHI OKHCIIEHHS [IPOK3-
BOJIHBIX MHZOJIA U TTUPUINHA.

Texnonoruu KyneTuBMpOBaHUS in Vitro KIeTOK M TKaHed pacTeHult 1A 1o-
Ty4eHHs. PUTONIPENIAPATOB H JIeUeOHO-NPOPGIIAKTHYECKHX T0GABOK.

4.2.6. BHOTEXHOMOTHY MOMydeHUS IHCPTrOHOCHUTEIIEN JIsl SHEPTETHKHA. MHUK-
pobHONOrEIecKoe MPOM3BOACTBO BO30GHOBIAEMBIX HCTOUHAKOR SHEPIUHU: HU3LINX
CITUPTOB, all€TOHA, METaHa, OMOKOHBEPCUeH OpPraHUYeCKHX OTXONO0B H pPacCTUTENb-
HOTO CBIPbsL. MHKPOGHOIOTHYECKOE TPOU3BOLCTRO BOZOpO/A.

4.2.7. buotexHonornu ajs HedTe- ¥ TOpHOIOOBIBAIONIEH U 06OraTUTEIbHOM
IPOMBILLIEHHOCTH I'eoMUKpOGHOIOrns 1 sKoOTHs HebTe- U yrieno6bun. BakTe-
PHATIEHOE BBIIIEIAYNBAHIE XUMHUIECKHX JIEMEHTOB H3 Py., KOHIIEHTPATOB U rop-
HBIX TI0pOJ, oborameHue pyx, GHOCOPOIMS METaIOB U3 PacTBOpPOB. Y nalleHue
Cepel M3 HeQTH M yris. IloBbimienne HedTeoTnauu. Y aneHne MeTana u3 YT ONb-
HBIX MacToB. IlonaBienne 6uoKoppo3u HeTEIPOBOIOB. ITpousBoacTBo OMO- U
(oTopasnaraeMeIx KOHCTPYKIIMOHHBIX ILTACTMACC JUIS MPOMBIIIJICHHOH SHEepreTu-
KH.

4.2.8. BHOTEXHONOTHYECKHE METOIBI 3AIUTHL OKpYJKaloliel cpeabl (3KO0J0-
ruveckas OMOTEXHOJIOTHS). AHTPOIIOreHHbIE (aKTOpBI XHUMUYECKOTO U GHOIIOIH-
CCKOTO 3arpA3HEHHUs OKpYXKaloIleH cpenbl. OpraHudeckue KCEHOOHOTHKH, CO-
CIMHEHHS a30Ta, Cephl, hochopa, THKETbIE METAIILL K PagUOHYKITH/IEL.

bronoruueckue Metonsl A4 pemeHns 3a1ay OXPaHbl OKpy Karolle cpebl.

OcHoBHEIE GHOXMMUYECKHE ITYTH MUKPOOHOIOTHIECKON TpaHC(hopMaruu
3arpASHAIOMAX BEMECTB. MUKPOOPTaHU3MEl — GHONECTPYKTOPEL.

buonoruyeckas ouncTka CTOUHBIX Box. [IpHHIMMHUATbHBIE CXEMBL OYHCTHELX
coopyxeHuil. OCHOBHBIE NPHHIMIBI PAGOTHI, METOILI H COOpPYIKEHUS a’dpoOHOM U
aHa’POOHON OHOTOTUIECKONH OYMCTKH CTOYHBIX BOJ U nepepaboTKH MPOMBIIIUIEH-
HBIX OTXO/IOB.

YTuiu3auus THOKCHAA YTIIEpOAa ¢ IOMOIITBIO MHKPOOPTaHU3MOB.

Bronoruyeckue Metonpl ouMCTKM Bo3myxa. BHomormueckas Je3010pauus
ra3oB. OCHOBHBIE METOIBI ¥ IPUHIUITHATLHEIE KOHCTPYKIUHU YCTaHOBOK.

buopemenuanus u 6uongoruueckas ovHCTKA OPUPOIHBEIX cped. OCHOBHBIE
nozaxonsl. Co3faHue TEXHOIOTHI AJISl BOCCTAHOBIICHHUS OKpY’Karolel cpeabl ¢ uc-
[IOJIE30BaHAEM CHHO-UHKEHEPHO-MOAMPHUINPOBAHHBIX MHKPOOPTAaHH3MOB. Pasz-
paboTKa GHOTEXHOIOTHIECKHX CIIOCOOOB YHUYTOXECHUA XUMHYECKOTO OPYIKHSL.

brornoru4eckas nepepaboTka TBEpABIX OTXOIOB. buonecTpykius npupos-
HBIX M CHHTCTHISCKMX IOJHMMEpHbIX Martepuanos. Kommnocruposanme. Bepwmu-
KyJbTYpa.

brionioriyeckas Kopposus 1 GUOIHIBL

MounuTopusr okpyxaromeii cpexsr. Metoss! OHOTECTHPOBAHUS U OUOWH IH-
Kallil B MOHUTOPHHTE.

S. Hay4Hble 0CHOBBI HHKEHEPHOT0 odopmiIeHus 6HoTeXHO IO MiT
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5.1. Creprimzaiiug TEXHOJOTHUECKHX [TIOTOKOB U 000DY/10BaHHUSL.

Knaccudurkanys mpou3BojacTB OMOCHHTE3a IO OTHOIUEHHIO K KOHTAMUHA-
iy, Bo3MoXHBIE IyTH NPOHHUKHOBEHHS MOCTOPOHHEH MHUKPOGIIOPH! B GHOpeak-
TOpP. ACeNTHYECKOe KyIbTHBUPOBaHHe. MeTObI OTAEIEHHS U JeCTPYKLMH KOHTa-
MHUHAHTOB, UX CPABHHUTEJIbHBIN aHAIM3.

Crioco0bl cTepUNU3aLUK KHUIKOCTEH, TBEPABIX CYOCTpaToB U Bo3myxa. Tep-
MUYECKas cTepunmsanua. KpuTepuu CTepUIIM3aliy, UX pacydeT A H30TepPMUYE-
CKOT'0, HEIIPEPHIBHOIO ¥ HECTAI[MOHAPHBIX YCIOBUH. AIMapaTypHoe o(popMIeHHE
craaui. JleKoHTaMuHALUS BO3AyXa U 00OPYIOBaHUS B MMPOM3BOJCTBEHHBIX MTOME-
[IeHHSIX.

5.2. MarepuanbHbli U SHEPreTHYECKHH GalaHCHl rpoliecca OMOCHHTESA.

CrexmomeTpuss MEKPOOHOTIOTHIECKOTO CHHTE3a. MeTOMbl pacdyera CTEXHO-
METPHYECKUX KOI(DOUIMEHTOB M COCTaBICHHE MAaTepUalbHOTO GanaHca CTaguu
OnocuHTe3a. BiusHue ycnoBuil KyJIsTHBHPOBaHMS MPOLYIIEHTA HA TEIJIOBBIIENE-
HUe, BEJMYHMHY 3KOHOMHYECKOrO K03 (pUlMeHTa U CTeHeHb YTHIU3alMK cybcTpa-
ta. IloTpebneHune xucnopona MUKpoopraHu3MaMu. Maccomnepeaaua KUcaopoaa OT
Bo3ayxa K kierkaMm. KoHIeHTpauuoHHble “sMbl”’. Maccomepenada yriIEKHCIOro
raza. MaccooOMeHHBIE XapaKTEPHCTHKH (pepMEHTAMOHHOro obopynosanus. Ile-
HooOpasoBaHUe U NeHoraieHue. [lepemMerunBanue npu GepMEHTALMHU U €TI0 BUJBL

MaccooOMeHHBINH U TEIIOBOI pacdeTsl GHOPEaKTOPOB: MO OOIACTAM HpH-
MEHEHMS, 10 YCIOBUAM MIPOBEECHUS IIPOIIECCOB OMOCHHTE3A.

OcHoBHOe (epMeHTanOHHOE 00OPYAOBaHHE, €r0 BHABI U MPEABAPUTENb-
HBIN 11og00p.

bropeakTopel mepuouueckre W HENpPepHIBHO AEUCTBYIOINUE, IOJTHOIO
CMEILICHUS, TIOJIHOTO BEITECHEHHUS ¥ IIPOMEXYTOUYHOIO THIIA.

bropeakTope! ais ocyliecTBICHUS aCENITUIECKHX, YCIOBHO-ACENTHYECKHX H
HEaCEeNTUYECKUX OIepallyii.

Knaccuduxanus 6uopeakTopoB 10 CIoco0y BBOJA SHEPTHH: alaparsl C
MeXaHUYECKUM MEpEMEIIUBAHUEM, OapOOTaKHBIH, IPITHDTHEIM.

Mertons! onpesieseHs BETHINHE! Koa(duimeHTa Maccorepeaadn B GHope-
aKTOpax pa3iM4HON KOHCTPYKIIHH.

5.3.  OcHOBEI MOJIETMPOBAHNS GHOPEAKTOPOB.

Otansl MoJeIHpoBaHus. [lapaMeTpbl MOIETUPOBAHKS M UX COIIOCTaBIICHHE.
MopenvpoBaHue 0 BBOJUMON Y/EIbHOM SHEPIUH, MO0 WHTEHCHBHOCTH MAacCOIe-
peHoca KHCIIOpoJIa.

HccnenoBanue W pa3paboTKa MPUHIMIIOB M AITOPUTMOB ONTHMAIBLHOIO
KOMITBIOTEPHOI'O IIPOEKTHPOBAHUS OMOTEXHOIOTHUECKHX CHCTEM.

5.4. OnucaHue OCHOBHOTO 00OpY/I0BaHKS JII BEIJIENEHHS, KOHIIEHTPHPO-
BaHUSA W OYHUCTKH IIPOJAYKTOB OMOCHHTE3a C LIENBI0 HOTYYEHHS TOTOBBIX TOBAPHEIX
(Gopm mpenaparos.

O6opynoBaHue 1A pa3JieNieHUs] MUKPOOHBIX CYCIIEH3HM, )KUIKON M TBEPAOH
¢basel (LeHTprbyYTru OCaTUTENBHOTO ¥ QUIETPYIOLIETO TUIIA C IEPHOIMIECKON H C
HETIPEPBIBHON BBIIPY3KOH 0caliKa; CyNepLeHTpU(yTH; cernapatopsl st GUibTpo-
BaHUs ¥ OTKUMa OCAJIKOB).

ObGopynoBanNe I KOHIIEHTPUPOBAHUS KYJIbTYPaJbHBIX KUIKOCTEH M Ha-
THBHEIX PAacTBOPOB BaKyyM-BhIapUBaHWeM (ammapaThl ¢ BOCXOASINEH W IIafaro-
LW NIJIEHKOH; POTOPHO-IUICHOYHBIE HCITAPUTEIH ).
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OGopyzoBaHue 11s IpoBeIeHNs MPOLIECCOB OCaXIECHHs (BIUSHUE HAYalb-
HOH KOHIEHTPAIIMH OCaXKIdEMOro BEIIECTBa, TEMIEPaTypsl Ha CKOPOCTh 00pazo-
BaHUs Ocajka).

O6opynoBanue 1 poBeeHus IPOLIECCOB SKCTPAKIIUM M3 TBEPIOk (a3bl 1
OPTaHWHYECKUM pacTBOpHUTENeM (BIMSHUE COOTHOLIEHHS (a3, BpeMEHH KOHTAKTa
a3 Ha addextuBHOCTS MpOIIECCa).

Obopynosanue s GapomMeMGpanHOTO pa3ieneHusl 1 OYMCTKU MPOAYKTOB
OuocuHTe3a u Bo3yXa (MUKpOGUIBTPays, ynbTpaduIbTparus; oOpaTHEIil oc-
MOC; CENEKTHBHOCTD 0apOMEMOPaHHEIX IIPOLECCOB; KOHLIEHTpalHs rejieobpasoBa-
HUS).

Obopynosanue st Xpomarorpaduyeckoro KOHLIEHTPUPOBAHUSI M pa3jee-
HHUA KOMIIOHEHTOB HATHUBHOIO pacTBOpa (HMOHHEIM OOMEeH U reJabGUIbTpaLus;
OYMCTKA IIPOAYKTOB OMOCHHTE3a HA rupopo6HEIX copOenTax).

O6opynosaHue s CymIKH GHOTEXHONOHYECKOl NPOAYKUUN (CYIIMIKH
PACIBUIATE/LHEIS, BATBLOBO- JICHTOUHBIE, OapabaHHbIe, KHIIIEro CIos, THEBMA-
THYECKHE, CYyOIMMAlOHHbIE, BAKYYMHbIE H BaKyyMHBbIE ¢ TIOA0POCOM NaBIICHHS).

Ob6opynoBaHue And OYMCTKH ra30-BO3JYIIHBIX BBIOPOCOB M CTOYHBIX BOJI
(Tpy6s1 Bentypu, ckpy66eps: MOKpOH OYHCTKH, OTCTOMHUKH, GHO(IILTPSL, aspo-
TEHKH, OKCHTEHKH, METAHTEHKH ).

5.5. IIpMHUMOBI perynHpOBAHHS, KOHTPOIS K aBTOMAaTHYECKOTO YIIPABIIE-
HUS poLeccaMu OMOCHHTE3a.

Cosnanue u skcityatanus npubopos, crcTeM U3MEPEHHUS PU3HUKO- XUMUYe-
CKHX, (U3HONOTHIECKUX U GHOGHU3UIECKHX [1apaMeTpOB, KOMIILIOTEPU3UPOBAH-
HBIX TEXHOJIOTHYECKMX KOMILJIEKCOB.

6. OcHOBLI GHOHAHOTEXHOJIOTHH.

Hanotexnonoruu. Onpenenenns HaHOTEXHONOIMI U MX OCHOBHELE Harpas-
JICHHs. BHOHAHOTEXHOIOTHH. BHOHAHOTEXHOMOTHH M MX OCHOBHELE HallpaBJICHHUA.
bronaHOTeXHONOr MK AT MENMIIMHCKOM MHArHOCTHKA. BHOYMIEL: TIPUHITUTIBI CO-
3MaHus, THIEL, NpuMeHeHne. OO6Iias XapaKTepHCTHKa HaHOYAcTHIL OCHOBHBIC
HAMpPaBJICHUA UCIOJB30BAHUS HAHOYACTHUL] B GHONIOTHH ¥ MeaunyHe. THIIbI HAHO-
4acTvll. TexHOreHHBIE HAHOYACTHIILL. XapakTepucTHKa BUPYCHBIX HAHOYACTHIL,
JIunocomsl kak GHOHAHOKAMNCYJIBI st TPAHCTIOpTa OHOJOTHYECKH aKTHBHBIX CO-
CANHCHUH W JIeKapcTB. MeTOb! MONYUeHHs TUIOCOM. Coznanme pa3nuyHbIX TH-
TIOB JIMTIOCOM ¥ X IPUMCHEHHE B MeJIMLIMHE. MeXaHH3MBl IPOHUKHOBEHHS JTHIIO-
COM B KIETKH. MynbTHhYHKIMOHAIBHBIE JeHPHTHEIE MOJIEKYJIbI: TTePCIEKTUBBI
TIPAMECHEHMSA B MEAMUMHE H OHoJIOrHu. 30/10ThIe M cepeOpsHble HaHOYACTHIIBI, UX
TPUMEHEHHE B OHONOTHMH U MeIWUMHe. Y TIepoHble HAaHOYACTUIBI U UX OHOMe-
AUIUHCKOE UCHONMb30Banue. 1IpobieMbl 6HOHAHOTEXHOTOTMA U HAHOMETHIIHHEL
[TepcnexTuBbI HAHOTEXHOIOTHIL.

Bonpoce aust kanauaaTeKoOro 3K3aMena no HAYYHOI CIIeMHAJIbHOCTH
1.5.6 BuorexHo10rust

1. OcHOBHBIE GHOOGBEKTE GHOTEXHOIOTH: TIPOMBILIIEHHbIE MUKPOOP-
TaHW3MBI, KIICTKH W TKaHU PaCTeHHH, )KUBOTHBIX U YeI0BEKa, OMOKaTa/In3aTOPEL.

2. Cuipbe 11s GHOCHHTE3a U OLIEHKA €T0 GHOOrHUECKOll LEHHOCTH.

3. MerTomsl ONTUMU3AMUY THTATEIBHBIX cpen.
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4. 'TumoBble TEXHOIOTMYECKHE TPUEMEl U OCOOEHHOCTH KYJLTHBHPOBA-
HUS MEKPOOPTaHU3MOB, KJIETOK U TKaHEH pacTeHHH, )KUBOTHBIX U YeI0BEKa.

5.  HenpepblBHBIE IpOLIECCHl KYNbTUBUpOBaHUs. Teopus xeMocrara. As-
TOCeNIeKIUsA B xeMocTtare. [lonynenpepsiBabie (fed batch culture) m mepuoamye-
CKHe IPOLecChl KYJIbTHBUPOBAHHS.

6. Crioco®sl  KyJIETHBHPOBaHUS MHKPOOPTAHU3MOB (TIEPHOIUIECKOE,
HENPEPBIBHOS, UIMMOOUIN3ALHS KIETOK U GEePMEHTOBR).

7. CMmemaHHble KyJIbTYPBI, KOHCOPUUYMBI. [IpHHIMIIBI UX KYJIBTHBHPO-
BaHUSL.

8.  Kuneruueckoe onwcaHue NeproAnYeCKOr0 KyJITHBUPOBAHHUS.

9.  IlpuHnumns! MacITabUpOBAHUS MIPOIECCOB (PEPMEHTALIHH.

10. Meronsl KOHTpOMS crennpHUecKUX MapaMeTpoB nporecca hepMeH-
TallWH.

11.  TumoBble TEXHOMOTHYECKHE TTPUEMBI BBIJICIIEHHS W OUHCTKH HPOIYK-
TOB OHocuHTe3a. [lonmyuenne ToBapHbIX (HOPM MpenapaToB GHOIOIMYECKH AKTHB-
HBIX BEIIIECTB IO TUIIOBBIM CXEMaM.

12. CoBpeMeHHBIE TIOAXOJBI K CO3/IAHHMIO PECYpCo- M 3HeprocOeperaro-
KX OHOTEXHONOTHH (Ha KOHKPETHOM IIPUMEPE B COOTBETCBHH C TEMAaTHKOM
HUP).
13.  Bnusxue ycnoBuil KyJBTHBHPOBAaHHS MPOAYIEHTA HA TEILIOBHIAEIE-
HHE, BEIMYHHY 3KOHOMUYECKOro Kod((uireHTa U cTeleHb yTHIN3allul cyocTpa-
Ta.

14. MaccooOMeHHEII U TEMIOBOM pacdeThl GHOPEAKTOPOB.

15. buopeakroprl. Knaccudukanus OuopeakTopoB o CIocody BBoja
DHEPrHM: allaparbl C MEXaHWYeCKUM IIepeMelllnBaHueM, OapOOTaKHBIH, 3p-
TUQTHBIH.

16. Hanorexnonorun. OmpeneneHus HAHOTEXHOJOTHH H KX OCHOBHEIE
HamnpasjeHus. bHoHaHOTexHONOrMH. BHOHAHOTEXHOJNOTMHM U WX OCHOBHBIE
HampaBJIeHHs.

17. BUOHAHOTEXHOJOTHH IJISl MEIUIIMHCKOM JUATHOCTHKH.

18.  BHOYMITBI: MPUHLKIBI CO3/AHUS, THITI, IPHMEHEHHE.

19. OOwas xapaktepucThka HaHovacTHll. OCHOBHBIE HAIpaBIICHHS HC-
[I0JIb30BaHMs HAHOYACTHUI] B OMOJIOTHH U MEIUIIUHE.

20. Tuns! HaHouacTUl. TeXHOTEHHBIE HAHOYACTHUIIBL.

21. XapaxTepHCTHKAa BUPYCHBIX HAHOYACTHII.

22. Jlumocomsl Kak GMOHAHOKATCYJIBI A1 TPAHCIIOPTa GHONIOTHYECKH aK-
TUBHBIX COEIUHECHHH U JIeKapcTB. MEeTOIbI TTOTyUEeHHUS JINTTOCOM.

23.  Co3paHue pa3IUYHBIX THHOB JIMIIOCOM U UX IPUMEHEHHE B MEWUIIHHE,

24. MexaHU3Mbl IPOHUKHOBEHUS JIUIIOCOM B KIIETKH.

25.  MynbpTHYHKIMOHATBHBIE JACHIPUTHBIE MOJEKYJIbI: MEePCIEKTHBEI
IIPUMEHEHUS B MEeJIUIIMHE B OHOJIOTHH,

26. 3onoTble U cepeOpsiHBIE HAHOYACTHUIIBI, UX TPUMEHEHUE B OHOIOTHY U
MeIHULUHE.

27.  YrnepoaHble HAHOYACTHIIBI U WX OMOMEIHNIIUHCKOE UCIIOIB30BAHME.

28. IIpoGnembl OGHOHAHOTEXHOJOTMH M HAHOMEOWLUHEBI. IlepCIIeKTHBEI
HAHOTEXHOJIOTUH.
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29.  Xumwudeckmil cocTaB KIETKU (HyKIEHHOBBIE KHCJIOTHI, GEJIKH, ITONH-
Caxapuibl, TUIAIBL, HYKICONPOTEHABI, TTUKONPOTEH/BI, JTUIOMPOTCU/IB, MEITH-
AOTIIMKAaHbL, MONAHPOCcHAT, MUHEPATbHbIE KOMIIOHEHTEI 1 BOJA).

30. Merabonu3M MHKPOOpraHu3MOB. B3anMocBs3n OUOCHHTETHYECKUX H
PHCPIETUHECKNX  npoueccoB. OCOGEHHOCTH  OIEKTPOH-TPAHCIOPTHBIX CHCTEM
MHKPOOPTaHU3MOB.

31. OcobeHHocTH 6aKTepHanBHOTO dorocunresa.

32. buocuHTEeTHUEeCKHE MIPOLECCHI.

33.  AccHMMIAIMOHHAS HHUTPAT-PEAYKLHA, CyNb(aT-peayKuus, a30TQHUK-
canus. OCHOBHBIE MOHOMEPBI KOHCTPYKTHBHOIO MeTab0IH3MA,

34. Cunres munuos.

35.  CuHTe3 nonucaxapunos.

36. CuHTe3 MHKpPOOPraHH3MAMM GUONOIHYECKH AKTHBHELX BEILIECTB:
(epMeHTOB, aHTHGHOTUKOB, BHTAMUHOB, TOKCHHOB. IlepBryHbIe U BTOpUYHBIE Me-
Ta0OITUTEI.

37.  Bmjsl TpaHCcmOpTa CY6CTPATOR H [IPOAYKTOB.

38. ®usmonorus mnuTaHuUs. PazHooGpasue THnOB muTamms MmKpoopra-
HH3MOB (aBTOTpoHs, reTepoTpodis, dotomuroTpodus, potoopranoTpodus, xe-
MOJIUTOTPO(HS, XEMOOPraHOTPOMHS).

39.  JKu3HEHHPIH MK KJIETOK ¥ THIIL] KJIETOYHOIO JeNIeHus (aMHTO3, MU-
TO3, Mel03). Ou3nonorus OTMHUpaHHS.

40.  Cenexums, reHeTHYECKHE OCHOBBI CENEKIHH. Cenekius Mukpoopra-
HU3MOB. I1pon3BoNCTBEHHEIN (epMenTep KaK HKOIOTHUecKas HUIIA.

41.  YuacTme MHKpPOOPraHH3MOB B KpyTroBOpOTax yriepoja, a30Ta, KUCIo-
pozna, cepel.

42.  DopMmbl B3aMMOOTHOIIEHUIH MHKpPOOPTaHU3MOB.

43.  2HacneacTBEHHOCTB U H3MEHUUBOCTS. ®opMBI U3MEHYHBOCTH.

44.  ®Oynxuuun JHK, rucroHoB, PHK B kiieTounom Merabommsme.

45. Cuemnenne u Kpoccunrosep. PekombuHanus y Gakrepruodaros.

46. lloHATHe reHa B KIACCHYECKOH H MOJICKYJIIPHON TeHETHKE, ero 3Bo-
JIOTHUA.

47. benku. AMHHOKHCIOTHI Kak MOHOMEDPHBIE CTPYKTYPHBIE €IMHHMIIBI
0enkoB 1 nentHnoB. CTepeoxumus. IMpoekuus @uiepa. Yposau CTPYKTYpPHI belr-
KOB,

48.  Hyxmrennossie kucnotst. JIHK u PHK. Brocuures HYKJIEHHOBBIX KHC-
not. epMeHTH OuocunTesa. [loHATHE O TPaHCKPUIIKHU, 0OpaTHAsT TPAaHCKPHIITA-
3a.

49.  Yrnepomsl. MoHOCaxapums! Kak CTPYKTYPHEIE MOHOMEPHEIE €IUHHIIbI
OJUro- H monucaxapunos. CTPYKTYpHBIA aHATH3 OJMIO- U IIOJIACAXaPHUI0B.
OyHKUHMH OJTUTO- X HONUCAXAPHIOB.

50.  THonsTtre o mextuHax. [MHKOMPOTENHEL, NCUTHAOIIIUKAHBI, TEHX0EBbIe
KHCJIOTEI.

51.  HuskomonekynspHbIe OuoperyIsaTopsl. AHTHOHOTHKH, Kak IIPUPOI-
HbI€ aHTUMETAOOIHTEI.

52.  T'7mKomm3: ero >Tambl M BakHEHIIHE bepMeHTEL

53.  Uuxn Kpe6ca, perynsuus akTHBHOCTH (EepMEHTHEIX CHCTEM B IIUKIIE.
TI'excozomonodocdarHblil myTs npeBparenus YIJIEBOOOB.
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54. llenp mepeHoca 3JIEKTPOHOB, OKHUCIHTENbHOE (bochoprIrpoBaHue B
JAbIXaTeAbHOM 1enu. buocuHTes dyepe3 anerun-KoA. @Oyukuuun HAlIH+ 54
HAJI(P)H' B peakuusx cuuresa.

55. buocunrtes 0eIKOB.

56. Ilytu um MexaHwW3Mbl npeoOpa3oBaHUs SHEPTUH B XKHMBBIX CHCTEMAX.
Ob6pazoBanne AT® u ApYyrux MaKpOIPIHYECKHX COEIUHEHMH B KieTkax. Poib
AT® u TpancMeMOpaHHON Pa3HOCTH IEKTPOXUMHUecKuX noTeHimatoB (TOII) B
TpaHCc(QOpMAaIMK U 3alTaCaHHul SHEPTUH B KIIETKE.

57. AnspobHoe nbrxanme. JlpixatenpHas nens. OCHOBHBIE BHIBI aKLEINTO-
POB 3JIEKTPOHOB.

58.  Tunsl 6poxenus. Cucremsl cyoCcTpaTHOrO POCHOPUITHPOBAHHA.

59. ®orocunre3. OCHOBHBIE THITHI IIPOIIECCOB, JOHOPHI SIEKTPOHOB. bec-
xsopoduibHbIi GoTocunTes. DoTopenenTtop.

60. Conpspkennbie peakuuy. KHHeTHYecKoe ommcaHHe Ipolecca pocta
MHKpoOpranu3MoB. KuHeTuueckoe onucanmie CMeaHHBIX KYJIbTY].

61. Kuneruka rubGemm MmukpoopranusmMoB. KuHeTudeckoe omucanue OHo-
CUHTEe3a MPOTyKTOB MHUKPOOPTaHH3MaMH.
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