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Bonpochl K 3K3aMeHy 10 OMOTEXHOJIOTHH

buorexHonorust kak Hay4yHass aucuumuinHa. OmnpeneneHus. CBsi3p ¢ JAPYrUMHU HayKaMu. OTallbl
CTaHOBJICHUS] OMOTEXHOJIOTUH.

Lenu u 3a1aun OMOTEXHOJIOTHU. XapaKTEPUCTHKA.

OcHOBHBIE HaIpaBJICHMS M pas3ienbl  OuoTexHojoruu: (apmaneBTHueckass (OMOTEXHOJIOTHS
JIEKapCTBEHHBIX CPEJICTB), TI€OJIOIMYECKas, 3HEPreTUYECKas, CEIbCKOXO3SMCTBEHHAs, MHUIIEBAs,
9KOJIOTHYECKAss U KOCMHUecKas OMoTexHoJorus. XapakrepucTuka. HampaBieHus M nepcreKkTUBBI
pa3BUTHS.

Bunsl OGuonoruyeckux OOBEKTOB, IPUMEHSAEMBIX B OHOTEXHOJOTMM, HX KiIacCUPUKALMSA U
XapaKTEepUCTHKA.

buonornyeckne OOBEKTHI JKMBOTHOTO IPOUCXOXKJIEHHMsS. Xapakrepuctuka. Ilpumepsl ux
IIPaKTUYECKOr0 IPUMEHEHHUS.

buonornyeckue 0OBEKTHI PpacTUTENbHOrO mpoucxoxaeHus. Kiaccudukanusa. XapakrepucTHka.
[Ipumepsl UX TPAaKTUYECKOTO IPUMEHEHHUS.

Mukpoopranu3Mbel ~ Kak  OOBEKTbl ~ OMOTEXHOJOTMYECKOro  mpousBojacTBa. IIpenmymecrsa
KYJIbTUBUPOBAHUS O0BEKTOB MUKPOOHOI'O IPOUCX 0K ICHUSI.

@epmeHThl Kak ~ Ouonornyeckue o0bekThl. Knaccugukanus.  Xapaxtepuctuka.  Cdepsl
[IPaKTUYECKOrO IPUMEHEHHUS.

[lepcneKkTUBHBIE HaNpaBICHUS pPa3BUTHS OUOTEXHOJIOTMM KaK HAyKd U c¢epbl NpPOU3BOJCTBA.
[Ipumepsr.

Cenexkuusa. Meronpl cenekuuv, UX XapakrepucTuka. lIpakThueckoe NpUMEHEHHE pE3yJIbTaTOB
CENIEKIIUN B OMOTEXHOJIOTHH.

CKpUHMHI IPOAYLIEHTOB OMOJIOTMYECKH AaKTHBHBIX BEIIECTB: CYIIHOCTb, BUIbI, IPEUMYLIECTBA U
HEJ0CTaTKU METO/1a.

Knerounas unxenepus. O6s1acTi MpakKTUYECKOTO IPUMEHEHUSI.

KoHcTpynpoBanue HOBBIX IPOJYLEHTOB JEKAPCTBEHHBIX BELIECTB C MOMOLILI0 METOJOB KJIETOUHOM
UHXCHEPUHU.

W3onupoBanHble MpoToruiacTel. MeTosbl NMOMyYeHUs, UX MPEHMYIIEeCTBA U HEJOCTAaTKU. TexXHHKa
CIIMSIHUS ITPOTOIIACTOB.

I'enernueckas uHxeHepus. YpoBHH. Xapakrepuctuka. CymHocts. Co3gaHNue ¢ TOMOIIbIO METOJIOB
TFEeHETUYECKON MHKEHEPHUN BBICOKOAKTHBHBIX IITAMMOB IIPOAYLIEHTOB JIEKAPCTBEHHBIX BEILIECTB.
Cdeprl mpakTUYECKOT0 MPUMEHEHUSI JOCTUKEHHUI reHeThuecKol nHxxenepuu. [Iprumepsl.

Bekrop B renernueckoit nuxeHepun. Knaccugukarus. XapakrepucTuka.

@®epMeHTHI B TeHETUYECKON MH)KEHEPUH (PECTPUKTA3bI, JTUTa3bl), MEXaHU3M UX JEHCTBHUS.
CtpykTypHas opraHusanus OMOTEXHOJOIMYECKOro Mpou3BOAcTBA. OTIMUYUTENbHBIE OCOOEHHOCTH
OMOTEXHOJIOTMYECKOT0 IPOU3BO/ICTBA OT TPAAULIMOHHBIX TeXHOIorui. [IpenmyniecTBa U HeJOCTaTKU
OMOTEXHOJIOTMYECKHX MPOU3BOJCTB M0 CPAaBHEHUIO C TPAJAULUOHHBIMU TEXHOJOTMSMHU MOJTY4YEHUs
OMOJIOrMYECKH aKTUBHBIX COEIMHEHUH, B TOM YHCJIE U JIEKaPCTBEHHBIX BEILIECTB.

TpeboBanust cucrem GLP, GCP u GMP k opranuzanud ¥ peanu3alid MPOMBIIIICHHBIX
OMOTEXHOJIOTMYECKHUX MPOU3BOJCTB.

[lutaTenbHble cpeabl, NPUMEHSEMble B OMOTEXHOJIOIMUECKOM IIPOM3BOJCTBE: Kiaccu(uKaus,
xapakTtepucTuka. CocTaBHbIE KOMIIOHEHTBI MNMTATENbHBIX CpEl, WX Ha3HAueHHE. TEeXHOJIOTrHs
MIPUTOTOBJIEHUS MUTATEIbHBIX cpel. MeTOo bl CTEpUITN3allMU TUTATEIbHBIX CPE.

[TpuHIUNOBl cO31aHUS M OOecreyeHusl yCIOBUH aCeNTUKU B OMOTEXHOJIOTMYECKOM IPOM3BOJICTBE.
MeTtoapl cTepunuzannu, ux xapakrepuctuka. [IpobieMbl coxpaneHus 6HM0I0rH4ecKOi IIEHHOCTH.
Cranus ¢pepMeHTaMu B OMOTEXHOJIOTHYECKOM Mpou3BoacTBe. [loHsTre. XapakTepucTuka.
Knaccudpukanum OHOpeakTOpoB B 3aBUCUMOCTH OT: BHUAA KYJIBTHBHPYEMOTO OHOJOTHYECKOTO
00bEKTa, Ha3HAUEHMs, THIPOAMHAMUYECKUX YCIOBHH, pEXUMa MPOTEKAIOUINX MPOIECCOB,
KOHCTPYKLIMOHHBIX OCOOEHHOCTEH (OT CrmocoOOB MOTPEOSEeHUsI HHEPrHH, CMEUIEHUS U BBOJAA
SHEpIun).
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MeToapl BbIACTEHUS M OYHMCTKH ILIEJEBBIX MPOAYKTOB, OOpa3ylOIIUXCsl B OHMOTEXHOJIOTHYECKUX
rpoiieccax, B 3aBUCUMOCTH OT UX JIOKQJIU3AIUHU (BHYTPU WUJIU BHE KJIETKH).

[TapameTpsl U cpeacTBa KOHTPOJIS B OMOTEXHOJOTMYECKOM Ipou3BojacTBe. OOmue TpeOoBaHUS K
METOJlaM ¥ CpEICTBaM KOHTPOJIS, TPHUMEHSIEMBIM B OHOTEXHOJOTHYECKOM IPOU3BOJICTBE.
CoBpeMeHHOE COCTOSIHHE METOJIOB M CPEACTB aBTOMATHUECKOI'0 KOHTPOJISL.

Kpurepun 3¢ pekTHBHOCTH OMOTEXHOIOTHYECKUX TPOU3BOJICTB.

WNnxenepnas osu3umonorus. lLlenun. 3amaun. IlepcrektuBbl pa3Butus. MMMOOHIN30BaHHBIE
OMOJIOTUYeCKHEe O0BEKTHI, UX MPEUMYIIECTBA IO CPABHEHUIO C HEUMMOOUITN30BAHHBIMUA OOBEKTAMH.
Cdeppl TpaKTUYECKOTO MPUMEHEHUS WMMOOWIM30BAaHHBIX OMOJOTHYECKUX O00BEKTOB ((hepMEHTOB,
kieToK). CopOeHThI, MPUMEHSIOMHUECS i UMMOOMIM3aluu (EPMEHTOB M IEJIBIX KIETOK: WX
KJaccupuKalus, XapakTepucTUKa U TpeOOBaHUS, IPEABABIIEMbIC K HUM.

NMMmoOunu3zanus 3a c4eT oOpa3oBaHUs KOBAJCHTHBIX CBSI3€d MEXIy (EepMEHTOM W HOCHUTEIIEM.
PaznoBuHOCTH c1IOCOOOB CBA3BIBaHUS (epMEHTa ¢ HOcUTENeM. Buabl copOEHTOB i1 KOBAJIEHTHOM
numMobunm3aiuu. [IpenmymiecTBa U HeqocTaTku MeToaa. OOIacTH MPaKTUYECKOTO MCIOIh30BaHMS,
TakUM 00pazoM, MMMOOMIIN30BAHHBIX CTPYKTYP.

NmMmoOunuzanus (epMEeHTOB IMyTeM WX BKIIOYEHHS B CTPYKTypy rensd. IlpeumymiectBa u
orpaandeHust Metoga. Cepbl MPaKTUISCKOTO MPUMCHCHHSI.

MukpokancyirupoBaHue Kak crnocod ummoOmnmmzanuu ¢epmentoB. MmmoOunuzanus (epMeHTOB
ITyTEeM BKJIFOUEHUS B CTPYKTYPY JTUTIOCOM.

Bropuunsie wmerabGonutel. [lonstue. Xapakrtepuctuka. @Das3pl pa3BUTUS MHUKPOOPTaHU3MOB-
MIPOIYIIEHTOB BTOPUYHBIX META00IHTOB. Y CIIOBUSI OMOCUHTE3a BTOPHYHBIX METaO0IUTOB.

YacTHast OMOTEXHOJIOTHSI aHTUOMOTHKOB (TICHUITWILINHA).

buoTtexHoONMOrHUECKHUe aCIIeKThI TPOU3BOJICTBA PEKOMOMHAHTHOTO MHCYITHHA.

Wnrtepdeponsl. Krnaccudukamms. Xapaktepuctuka. I[lytn mnonydenus. buorexHomormyeckue
ACTICKTHI ITPOU3BOJICTBA PEKOMOMHAHTHOTO MHTEPEpOHa.

buoTtexHonornueckoe npou3BoACTBO PeKOMOMHAHTHOT'O TOPMOHA POCTA.

NMMYyHOOMOTEXHOJIOTUSI Kak pas3iell OMOTEXHOJIOTMH. BakKIMHBI: TIOHATHE, XapaKTePUCTHUKA,
knaccudukanusa, TpeOdoBaHuA. MeToApl TNOJMy4YeHHs] BakIUH. PeKOMOMHAHTHBIE BaKIUHBL: UX
XapaKTePUCTHKA, IPEUMYIIIECTBA, HEJOCTATKA U TEXHOJIOTHS.

ACHeKTbl TMpPUMEHEHHs] OHMOTEXHOJOTHYECKHX TPOIECCOB I pEHIEHUS TMpoOJIeM OXpaHbI
OKpyXarormield cpenbl. buonorndeckas OYMCTKa CTOYHBIX BOJI. bHoslorMYeckas OYHCTKA Ta30BBIX
BBIOpOCOB. bronerpanamus TBEpAbIX 0TX010B. bronorudeckast yTunm3amnus KCEHOOMOTHKOB.

Dranbl OMOTEXHOJIOTHYECKOTO MPOIIecca MOTYICHHSI BTOPUIHBIX META00IMTOB HA OCHOBE KYJIBTYPHI
PaCTUTENBHBIX KJIETOK U TKaHEH.

KynbTypbl pacTUTENBHBIX KJICTOK U TKaHEW: TOHSATHE, BHUIBI, XapaKTePUCTHKA, chepsl
MIPAKTUYECKOTO MPUMEHEHU. PUTOTOPMOHBI: AYKCUHBI U IUTOKUHUHBI, UX 3HAYCHUE [Tl TIOTYYCHHUS
KYJIBTYPBI pACTUTEIBHBIX TKaHeH. DaKTOPHI, BIUSIONINE HA IPOAYKTUBHOCTh KYJIbTYp TKAHEH.
KannycHple KynbTypbl: TOHATHE, XapaKTEpUCTUKA, (a3bl pa3BUTHSA, TEXHUKA MONydeHHS, chepsl
MPAKTUIECKOTO TPUMEHEHUs. CXOJICTBO U OTINYHS KAIUTYCHBIX M HOPMAITbHBIX KJIETOK.
CycrnieH3uOHHbIE KYJBTYPBI: TIOHATHE, XapaKTepUCTHKA, OCOOEHHOCTH TONMy4YeHHs, cdepsl
MIPAKTUIECKOTO TPHUMCHCHHS.



