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Bomnpocsl 1151 npoBeAeHUs MPOMEKYTOYHOM ATTeCTANMHU
o AucuuIinHe «Beegenne B OMOTEXHOJIOTHIO)
JUISL 00y4aroIuxcs
1o HanpasJdeHN0 MoaAroToBku 06.03.01 «buonorus», npodpuisr buoxumus
B 2022-2023 y4yeOHOM roay

buorexnonorust kak Hayka. Ilonstme. ['eHeTHYeckass CBs3b OMOTEXHOJOTHHU C JIPYTHMH HayKaMH.
DTanbl CTAHOBJICHUS! OMOTEXHOJIOTMHU KaK HAYKU

buotexnonorus kak cdepa MPOMBIIIICHHOTO MPOU3BOJCTBA. DTanmbl U OCOOCHHOCTU CTAaHOBJICHUS
OMOTEXHOJIOTHH KaK Cepbl IMPOU3BOJICTBA

ACTIEKTBI, TIEPCIIEKTUBEI U MTPOOJIEMBI CTAHOBJICHUS I Pa3BUTHSI OMOTEXHOJIOTHYSCKOTO MTPOU3BOJICTBA
3a pyoekoM

ACTIEKTBI, TIEPCIIEKTUBEI U TTPOOJIEMBI CTAHOBJICHUS I Pa3BUTHSI OMOTEXHOJIOTHYECKOTO MTPOU3BOJICTBA
B Poccun

ACTIEKTBI, TIEPCIIEKTUBEI U TTPOOJIEMBI CTAHOBJICHUS I Pa3BUTHSI OMOTEXHOJIOTHYECKOTO MTPOU3BOJICTBA
B Bonrorpaackoii obnactu

Lenp u 3a1a9M OMOTEXHOJIOTHH KaK HAyYHOW TUCITUTUIMHBI ¥ C(hephbl MPOMBITINIEHHOTO POW3BOJICTBA.
XapakTepuCcTHKA.

[IpenrmochlIKn  BO3HUKHOBEHHS  OWOTEXHOJIOTHMM  KaK HAyYHOW  JTUCIHUIUIMHBI ¥ CQepsl
MIPOMBIIIJICHHOTO TTPOU3BO/ICTBA 32 PYOESIKOM

[IpenmmocelIKn  BO3HUKHOBEHHSI ~OMOTEXHOJIOTMM  KaK HAYYHOW  JUCIHUIUIMHBI ¥ CQepsl
MIPOMBIIIJICHHOTO TTPOU3BoicTBa B Poccuu

[IpenrmochlIKn  BO3HUKHOBEHHS ~ OWOTEXHOJIOTHMM  KaK HAyYHOW  JUCIUIUIMHBI ¥ CQepsl
MIPOMBIIIIJIEHHOTO MPOU3BOJICTBA B Bosrorpaackoit o6nactu

Knaccudpukamuss u  xapakTepucTuka  MOPOAYKTOB  OMOTEXHOJOTMYECKOIO  IMPOU3BOJICTBA.
Xapakrepuctuka. [Ipumepsl

Bunet  Ounortexnosorum:  ¢dapmarieBTuueckass — (OMOTEXHOJIOTHSI  JICKAPCTBEHHBIX  CPEJICTB),
reoJIoru4ecKasi, IHepreTuueckas, ceIbCKOX03iCTBEHHAs, MUILEBasi, SKOJIOTHUecKas U KOoCMUYecKas
OMOTEXHOJOTHsl, UX XapaKTEPUCTHKA, HAPABICHUS U EPCIIEKTUBBI PA3BUTHS.

Bupr 6mosiornuecknx 0ObEKTOB B OMOTEXHOJIOTHH, X KJIacCH(DUKAIUS U XapaKTepUCTHKA.
XapakTepucTuka OMOJOTHYECKIX 0OBEKTOB )KHUBOTHOTO MPOUCXOKICHHUSL.

XapakTepucTUKka MPOIYKTOB 3000HMOTEXHOJIOIMYECKOTO MPOU3BOJCTBA. ACHEKThl HMX IMOJyYCHHS.
[lepcriekTuBBl U chepbl MPAKTUUECKOTO MPUMEHEHUsS! MPOAYKTOB 3000M0TexHoNIornu B Poccuun u 3a
pyoexxom

XapakTepucTUKa MPOIYKTOB 3000HMOTEXHOJIOIMYECKOTO MPOU3BOJCTBA. ACHEKThl HMX IMOJyYCHHS.
[lepciekTuBBl W cdepbl MNPAKTUYECKOTO TNPUMEHEHHS TMPOJYKTOB 3000MOTEXHOJIOTHMH B
Bonrorpaackoit o6nactu

XapakTepucTuka u kKiaccudurarus OM0I0riueckux 00bEKTOB PACTUTENBHOTO MPOUCXOXKICHHUS.
XapakTepucTuka MPOAYKTOB (UTOOMOTEXHOJOTHYECKOIO MPOU3BOACTBA. ACHEKThl UX MOJTyYCHHS.
[lepcriekTuBHI U cepbl MPAKTHIECKOTO MPUMEHEHHS TPOAYKTOB (uToOMOTEXHONIOTHMU B Poccuu u 3a
pyoexom

IT Xapakrepuctuka nNpoaykToB (PUTOOHMOTEXHOJIOTMUECKOTO MPOU3BOACTBA. ACHEKThI UX MOTyYCHHUS.
[lepciektuBel U cdeppl MPAKTHUECKOTO NPUMEHEHHUS TMPOAYKTOB (PUTOOMOTEXHOJOTHH B
Bonrorpazackoii obnactu

Knaccudukamuss u XapakTepucTHKa MHKPOOPraHU3MOB KaK OOBEKTOB OHMOTEXHOJIOTHMUYECKOTO
nmpou3BoJicTBa. [IpenMyiiecTBa U MEPCIEKTUBBI MPAKTUYECKOTO UCIOIB30BaHUS MUKPOOHOOOBEKTOB
B CPaBHEHUH C PACTUTEIHHBIMU U )KUBOTHBIMU OMOJIOTHYECKHUMH 00bEKTaMHU

XapakTepucTuka MPOAYKTOB MHUKPOOHMOTEXHOJIOTHYECKOTO MPOU3BOACTBA. ACHEKTHl UX MOTyYCHHS.
[lepciekTuBbl U cdepbl MPAKTHUYECKOTO TMPUMEHEHHUS MPOJIYKTOB MHUKPOOHMOTEXHOJIOTHUYECKOTO
npousBoJicTBa B Poccuu u 3a pybexom

XapakTepucTuka IpOayKTOB MUKPOOHOTEXHOJIOTHYECKOTO MPOU3BOJCTBA. ACHEKTHI WX MOJYYEHUSI.
[lepciekTuBBl W cdepbl MPAKTUYECKOTO TMPUMEHEHHS] TMPOIYKTOB MHUKPOOMOTEXHOJOTHHA B
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Bonrorpazackoii obnactu

depMeHTHI Kak Ouosorunueckue o0bekThl. Kiaccudukanus. XapakTepucTrka

[lepcrieKTHBBI, aCTIEKTHI M 00JIACTH MPAKTHYECKOTO MPUMEHEHHS (PEPMEHTOB B Ka4ecTBE MPOIYKTOB
OMOTEXHOJIOTHYECKOT0 MPOU3BOJICTBa B Poccuu u 3a pyOesxkom

[lepcrieKTHBBI, aCMIEKTHI M 00JIACTH MPAKTHYECKOTO MPUMEHEHHS (PEPMEHTOB B Ka4eCTBE MPOIYKTOB
OMOTEXHOJOTMYECKOTO TPOU3BOJICTBA B Bonrorpaackoit obmactu

OcHoBbl Onokatayimza. llpenMyiecTBa W HEIOCTATKHM TPHMEHEHUsS (EPMEHTOB B KadeCcTBE
OMOKATaTN3aTOPOB B TEXHOJOTHH TIOTYICHHSI OMOJIOTHYECKU aKTUBHBIX BEIICCTB

brokaranu3aTopel Ha OCHOBE HWHAMBUAYAIBHBIX (EPMEHTOB M MOJHU(DPEPMEHTHBIX KOMIIICKCOB.
ACIEKTBI UX TPAKTUYECKOT0 MPUMEHEHHS B Mpou3BoacTBe. Chephl UX MPAKTUUECKOTO0 TPUMEHEHUS B
Poccun u 3a pyoexxom

brokaranu3aTopel Ha OCHOBE HWHAMBUAYAIBHBIX (EPMEHTOB M MOJU(DPEPMEHTHBIX KOMIUICKCOB.
ACIIEeKTBI UX TTPAKTUYECKOTO MPUMEHEHHS B MPpoun3BoicTBE. Chephl UX MPAKTUUECKOTO TPUMEHEHUS B
Bonrorpaackoit o6nactu

Bubl 6M0TEXHOIOTHYECKUX MPOIECCOB, U OCHOBHBIE TPEOOBAHMS, IPEIBSIBIISIEMbIE K HUM.
[IpuHIUIBI, TEPCTIEKTUBBI M HAMPABICHUS] PA3BUTHS OMOTEXHOJOTHH KaK HAYYHOW TUCIUILIUHBI U
cdepsl MPou3BoJICTBA 3a pydekoM. [Ipumepsi.

[IpuHIUIBI, TEPCTIEKTUBBI M HAMPABICHUS] PA3BUTHS OMOTEXHOJOTHH KaK HAYYHOW TUCIUIIIUHBI U
ctepsl mpousBoictBa B Poccun. [Ipumepst

[IpuHIUIIBI, TIEPCTIEKTUBBI M HAMPABICHUS] PAa3BUTHS OMOTEXHOJOTHH KaK HAYYHOW TUCIUTIIMHBI U
cdepsl mpousBocTBa B Bonrorpazackoit o6nactu. [Ipumepst

ACIIEKTBI ¥ TyTH PAa3BUTHS OMOTEXHOJOTUM KaK HAYYHOM TUCIUIUIMHBI M c(epbl MPOU3BOJCTBA 32
pyoexxom

ACIIEKTBI M TYTH Pa3BUTHS OMOTEXHOJOTHMU KaK HAyYHOW TUCIUIUIMHBI M Chephbl MPOU3BOJCTBA B
Poccun

ACHEKThl W MyTH Pa3BUTHUsS OMOTEXHOJIOTUM KaK HAy4HOW IUCLUMILIUHBI U cepbl MPOU3BOJCTBA B
Bonrorpaackoit o6nactu.

Cenexuusi. MeTObI CENIEKIIUN: XapaKTEPUCTHKA

ACHEKThI ¥ MPUHIMITBI TPAKTUYECKOTO TPUMEHEHUS JOCTHKEHHUN CeNeKIMN B OMOTEXHOJIOTUN
CKpUHUHT MPOIYIEHTOB OMOJIOTUYECKH aKTUBHBIX BEIIECTB: CYIIHOCTb, BUbI, 3Tallbl, 0COOEHHOCTH,
MIPUHLUIIBI, IPEUMYILECTBA U HEAOCTATKU METO1a

Knerounas uH>xeHepusi: 3Tallbl CTAHOBJICHUS U Pa3BUTUS 32 pyOexoM u B Poccun

Knerounas uH>xeHepusi: MyTH U MEPCIEKTUBbI pa3BUTHS 3a pyOeskoM u B Poccun

Knerounas uH>keHepusi: acreKThl, IPUHLUITBL U NIEPCIIEKTUBBI pa3BuTHUs B Bonrorpaackoit odnactu
[IpuHIMIBI 1 06J1aCTH TIPAKTUYECKOTO IPUMEHEHUS IOCTIKEHUN KJIETOYHOU WHKEHEepUH 3a pyOeKoM
u B Poccun

[lpuHnunel ¥ 00MacTH MPAKTHUYECKOTO MPUMEHEHHUs JOCTKEHHHM KIETOYHON WH)XXEHEpUU B
Bonrorpaackoit o6nactu

[lepcnekTuBel W NYTH NOPAKTUYECKOTO BHEAPEHHUS JOCTHXKEHUH KIETOYHOW WHXXEHEPUH B
Bonrorpaackoit o6nactu

OcHOBBl M MpPOOIEMBbl MPAKTUYECKOTO BHEIPEHHS JOCTHUKEHHHM KIETOYHOW MHXKEHEPUU B
Bonrorpazackoii 061acTi 1 BO3MOXKHbBIE IYTH UX PELICHHS

OCHOBBI M aCNEKThl KOHCTPYMPOBAHUS HOBBIX MPOJIYLEHTOB JIEKAPCTBEHHBIX BEIIECTB C MOMOILBIO
METOJIOB KJIETOUYHON UHKEHEPHUH

XapakTepucTUKa M30JUPOBAHHBIX IPOTOIUIACTOB. MeToapl TMOJy4yeHUs MPOTOIUIACTOB, HX
MIPEUMYILECTBA U HETOCTATKU

[TpuHIMMEI, STanbl ¥ TEXHUKA CIUSHUS MPOTOMIacToB. [lonydeHre HOBBIX THOPUIHBIX MOJEKYT KaK
1eneBbIX MpoAyKToB. Chepbl MPaKTUYECKOTO MPUMEHEHUS KyIbTYphI IPOTOILIACTOB

I'uOpumoMbl Kak MPOAYLIEHTH MOHOKJIOHAIBHBIX aHTUTEN. CYIIHOCTh THOPUIOMHON TEXHOIOTUN
ACHEKTHI MOTy4eHUs THOPUAOM — MPOAYLIEHTOB MOHOKIIOHATBHBIX aHTUTET

DTanbl MOJY4eHHUs] MOHOKJIOHAJIBHBIX aHTUTEN. XapaKTepUCTUKA

Cdepsl mpakTHIECKOTO MPUMEHEHNUS MOHOKIIOHATBHBIX AaHTUTET
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TexHon0rHs MOMy4eHUsI PEKOMOMHAHTHBIX OEJIKOB. DTarbl. XapakTepUCTUKA

Cdepbl mpakTHUECKOTO MPUMEHEHHSI IIPETapaToB peKOMOMHAHTHBIX OEIKOB 3a pyOe:KOM M B Haluei
CTpaHe

ACTIEKTBl M TEpCIEKTUBBI NMPUMEHEHHs NpenapaTtoB PEeKOMOMHAHTHBIX OelkoB B Bonrorpanckoii
obmactu

I'enetnyeckas nwxxenepus. YpoBHH. Xapakrepuctuka. CylHOCTb

Coznianue ¢ MOMOIIBI0 METOJIOB M'€HETUUECKON MHKEHEPUH BHICOKOAKTUBHBIX IITAMMOB IIPOAYLIEHTOB
OMOJIOTUYECKN aKTUBHBIX BEIIECTB, B TOM YHCIIE M JICKAPCTBEHHBIX BEIIECTB

Cdepbl mpakTHUECKOTO MPUMEHEHHS JJOCTIKEHH TeHETHUECKO HHXKeHepuu B Poccun u 3a pyoexom
Cdepsl mpakTHYECKOTO MPUMEHEHHS JTOCTHIKEHHH TeHETHYSCKOW WHKeHepun B Bonrorpamckoi
oOmacTu

Bektop B renetnueckoii nmxeHepun. Kiaccudpukanus. XapakTrepucTrka

OCHOBBI XMMHUYECKOT0, XUMUKO-(EPMEHTATUBHOTO U (pepMeHTAaTUBHOTO cuHTe3a ¢pparmenTos JJHK
@®epMeHThI B FTeHETUUECKOI MHKEHEPHH (PEeCTPUKTA3bl, JTUTa3bl), MEXaHU3M UX AEHCTBUS
CoBpeMeHHbIE KOHLEMNIMM OpraHu3allid MPOMBIIUIEHHBIX OHOTEXHOJIOTMYECKUX IPOU3BOJCTB B
Hallel cTpaHe u 3a pyoekoM

KoHuenuun opranuzanuy HpOMBIIUIEHHBIX OMOTEXHOJIOTMUECKUX IMPOU3BOJACTB B Bomirorpaackoit
obnactu

[loaxonpl K CO3MaHHI0O M OpPraHU3allMi MPOMBILIUIEHHBIX OHMOTEXHOJOTUYECKUX MPOU3BOJACTB B
Bonrorpanackoit o6mactu

Bo3MOXHOCTH ¥ acmekThl CO3JaHMsl TMPOMBIIIJIEHHBIX OHOTEXHOJOTHYECKHX TPOU3BOJICTB B
Bonrorpanackoit o6mactu

ACHeKThl W TMEepPCHEeKTHBBl OPraHU3alliy MPOMBIIIEHHBIX OMOTEXHOJIOTMYECKUX IPOU3BOJCTB B
Bonrorpanackoit o6mactu

[IpoGnembl opraHu3aluy MPOMBIIIIEHHBIX OMOTEXHOJOTMYECKHX IMPOU3BOJACTB B Bosrorpanckoii
00JacTy U MyTH UX pelIeHus

CrpykTypa 1 opraHu3aius NPOMBIIUIEHHOTO OMOTEXHOJIOTUYECKOTO MPOU3BOICTBA

OTtnuuust  OGMOTEXHOJOTHYECKOTO  IMPOU3BOJACTBA OT  TPAJUIMOHHBIX BHJIOB  TEXHOJOTHH.
[IpenmyrmiecTBa 1 HEAOCTATKU OMOTEXHOJOTMUYECKUX MPOU3BOACTB B CPaBHEHHUH C TPATUIIMOHHBIMU
TEXHOJIOTUSIMU TIOJy4eHUs] OMOJIOTMYECKH aKTUBHBIX COEIMHEHHUH, B TOM 4YHCJE U JIEKaPCTBEHHBIX
BEIIECTB

TpeboBanust cucrem GLP, GCP u GMP k opraHmzanmuu W peaqu3aii MPOMBIITIICHHBIX
OMOTEXHOJIOIMUYECKUX MPOU3BOICTB

Hopmarusnbie JIOKYMEHTHI, perJaMeHTHpYIoIINe JeSITeNIbHOCTD MIPOMBIIIJICHHBIX
OMOTEXHOJIOIMYECKUX MPOU3BOJCTB B HAllICH cTpaHe

Texuuueckue ycloBUs Ha MPOAYKTHI OMOTEeXHOJOrMyeckux mnpousBoAcTB. [lonstue. CTpykTypa.
XapakTepucTuka

Pernament 6uotexHonoruueckoro npousBoactea. [lonstue. Paznensl. Xapakrepuctrka
[MutaTenbHble cpeabl B OMOTEXHOJOTMYECKOM IPOM3BOJCTBE:  KIACCH(HUKAIUS, COCTaBHBIC
KOMITOHEHTHI, UX Ha3HaueHue. XapaKTepucThKa

[IpaBuma, 3Tambl W TEXHOJIOTUS MPHUTOTOBIEHHUS MHUTATENbHBIX Cpel B OHOTEXHOJOTUYECKOM
MIPOU3BOJICTBE. METOAbI CTEPUIIM3AIMH TUTATENIBHBIX Cpe/l B OMOTEXHOIOTHUECKOM MPOU3BOICTBE, UX
XapaKTepUCTHUKA

[TpuHIMDIBI CO3/1aHMsI U 0OeCTIeYeHUs YCIOBUH aCeNTUKH B OMOTEXHOJIOIMYECKOM IPOU3BOJICTBE
Mertoapl crepuiaM3alMM B OMOTEXHOJOIMYECKOM MPOM3BOJCTBE. Xapakrepuctuka. I[IpoGiembl
COXpaHEeHHs OMOJIOTHYECKOH IIEHHOCTH B MPOLIECCE CTEPUIIN3ALUN

Otansl U TeXHOJIOTHUS MOJIyYeHHUs] IOCEBHOTO MaTepuaiia (AeHCTBYIONIEro OMOJIOTHYECKOTO Havasa) B
OMOTEXHOJOIMYECKOM IIPOU3BOJICTBE

Cramuss  ¢epMeHTanuu B OHMOTEXHOJOrMYeckoM mpousBojcTBe. [loHsTne. XapakTepHcTHKa.
Knaccugukanus npoueccos pepMeHTauu

VYcnoBust (epMeHTallMM B 3aBHCUMOCTH OT BHJIA KYJIbTHBHUPYEMOTO OHOJOIMYECKOTO OO0OBEeKTa
(MUKpOOpPTaHU3MBI, PACTUTEIHHBIC U )KUBOTHBIE OMOIOTHUECKHUE OOBEKTHI). XapaKTepUCTHKA
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[IpyHIMOBI ~TEXHUYECKOTO OCHAIICHHS OHMOTEXHOJOTMYECKUX IPOM3BOACTB. AIMMapaTypHOE
odopmiieHHe cTaauu (HepMEHTAUN B OMOTEXHOJIOTHUECKOM TPOU3BOJICTBE

CucteMbl KOHTpOJISL U yHpaBieHus nporeccoMm ¢epmeHTanuu. [lapaMeTpbl 1 METOABI KOHTPOJS 3a
dbepmeHTanueil B OMOTEXHOJIOTHYECKOM TPOU3BOICTBE

Kpurepun mnonbopa ¢epMeHTEpOB B 3aBHCUMOCTH OT IIeNiell peann3anuu OHOTEXHOJOTHMYECKOTO
nporecca. Krnaccupukamum OHOpPEakTOpOB B 3aBUCHMOCTH  OT: BHJAA KYJIBTUBHPYEMOTO
OMOJIOTUYECKOTO O0BEKTa, HA3HAYCHUS, THAPOAWHAMHYECKUX YCIOBHUH, pEXHMa IPOTEKAIOMINX
MIPOLIECCOB, KOHCTPYKIIMOHHBIX OCOOCHHOCTEH (0T Croco00B MOTPEONICHHSI YHEPTHH, CMEIICHUS H
BBO/Ia BHEPTUN)

MeToapl BBIIENEHUST UM OYUCTKH IIEJIEBBIX IPOJYKTOB, OOpPa3yIOMIMXCS B OHOTEXHOJIOTHYECKUX
Iporeccax, B 3aBUCUMOCTH OT MX JIOKaJIU3aluu (BHYTPU WM BHE KJIETKH)

[TapameTrpsl U cpencTBa KOHTPOJISI B OMOTEXHOJOTHYECKOM Mpou3BojcTBe. OOmme TpedoBaHUs K
METOJIaM U CPEACTBaM KOHTPOJIS B OHOTEXHOJIOTHIECKOM ITPON3BOJICTBE

O030p COBpPEMEHHOTO COCTOSIHHSI METOJIOB W  CpPEACTB aBTOMAaTHYECKOTO KOHTpOJS B
OMOTEXHOJIOTMYECKUX MMPOU3BOJICTBAX B HAIIIEH CTpaHEe U 3a pyOekoM

Kpurepuu 3¢ ¢dpexTuBHOCTH OMOTEXHOJIOTUYECKUX TPOU3BOJICTB

depMeHTHI:  TOHATHE,  Kilaccudukaius,  CBOWCTBA,  OHOJIOTMYECKass  POJib.  ACIEKTHI
OMOTEXHOJOTMYECKOTO IPOU3BOJACTBA (PEPMEHTHBIX MpernaparoB. OJTambl U ammnapaTypHoe
odopmierne cramuii mporecca. MeToApl BBIICICHHS W OYMCTKH IIeJIeBOro mpojaykra. OreHka
KadecTBa (PepPMEHTHBIX MIPEMapaToB

bruoTexHonorus TpuOHON amuiIasbel: TMPOIYICHTHI, MHTATeNbHAs Cpela, YCIOBUS W TEXHUKA
(bepMeHTann1, METO Bl BBIICIICHUS] © OUYUCTKH IIEJIEBOTO MPOTYKTa

Wnxenepnas osu3umonorus. Llemn. 3amaun. IlepcnexktuBbl paszButus. VIMMOOHIM30BaHHBIE
Ounomorndyeckne  OOBEKTH, WX  npeumymectBa.  Cdepbl  MPaKTHYECKOTO  TPUMEHEHHUS
MMMOOHTN30BaHHBIX OMOJIOTHYECKUX 00BEKTOB ((hepMEHTOB, IIENIBIX KIETOK)

CopOeHTsl 1t UMMOOUIM3auu (PEPMEHTOB W IIENIbIX KIETOK: KJIacCH(PUKAIMS, XapaKTEPUCTHKA U
TpeOOBaHUs, IPEIbIBIsIEMbIE K HUM

NmMobOunuzanusa 3a c4eT oOpa3oBaHMsI KOBAJICHTHBIX CBsI3ed Mexay (epMEeHTOM M HOCHUTEJEM.
Crioco0pl cBsi3pIBaHMsI (hepMeHTa ¢ HOCcUTeIeM. Bubl COpOSHTOB 11 KOBAJICHTHONW MMMOOHUIIM3AIINH.
[IpeumymectBa u  HemoctaTku Merona. OOmacTé  MPAKTHUECKOTO  NMPUMEHEHHS]  TaKHX
MMMOOMITU30BAHHBIX CTPYKTYD

AncopOuus hpepMeHTOB Kak criocod nmMoommm3anuu. CopOeHThI: KiacCHu(pUKAIK, XapaKTEPUCTHKA,
TpeboBanus. Bunel ancopOuuu, ux cpaBHUTEIbHAsE XapakTepuctuka. [IpeumyiiecTBa U HEJOCTATKU
a7copOIMHU KaK Crioco0a MMMOOMIIN3AIIU OMOJIOTHIECKUX 00BEKTOB

NmmobOunuzanus ¢GepMEeHTOB IyTeM HX BKIIOYEHUS B CTPYKTypy rens. IlpeumymectBa u
orpanuueHust Mmetona. Cdepbl NPaKTUUECKOTO MPUMEHEHHS

MukpokancyiupoBaHue Kak crnocod uMMmoounuzanuu GepMeHToB. MeToabl MUKPOKAIICYINPOBAHHUS.
Xapaktepuctuka. Cheppl MpaKTHIECKOTO MPUMEHEHUS

Nmmobunuzanusa (pepMeHTOB MmyTeM BKJIIOYEHUS B CTPYKTYpy Jumnocom. [IpemmymiectBa. MeToibl
BKJIIOUEHUS ()EPMEHTOB B CTPYKTYPY JUIOCOM

NmMobunuzanus (epMeHTOB MyTeM BKJIIOYEHHUS B CTPYKTYPY BOJOKOH. BuIbpl BOJOKOH Juist
umMooOunuzanuu (GepmentoB. llpenmymectBa u HemoctaTku crnocoba. Cdepsl mpakTHYecKOro
MIPUMEHEHHUS

Cdepsl mpakTHUeCKOTO0 MPUMEHEHUS MMMOOWIN30BAaHHBIX (DEPMEHTOB: B JIe4eOHOM MHUTAHUU, TPU
MOJIyYEHUU TOJYCUHTETUYECKUX [-TaKTaMHBIX aHTHOWOTHKOB, pa3/IeICeHUH PAlleMHUYECKHUX CMecei
aMUHOKHCIIOT, OnoTpanchopMaiusi CTEpOUAHBIX COSAMHEHUH, B MEIUILIMHE, OPraHUYECKOM CHHTE3€ U
aHATUTUYECKOU MTPAKTHKE

[lepcrieKTHBBI MPAKTHYECKOTO MPHMEHEHHs OHOCEHCOPOB Ha OCHOBE HWMMOOMIM30BAHHBIX
(epMeHTOB, IENbIX KIETOK WM COCTaBHBIX YacTel KJIIETOK, UX YCTPOWCTBO, MPHUHIIMI ACUCTBUSA,
MPEUMYILECTBA U HEAOCTATKU M 00JIACTH MPAKTUYECKOTO MPUMEHEHHS

[lepeBsi30ouHble CpeAcTBa HOBOIO MOKoJIeHHs. [IpenmyiiecTBa anmiIMKalMOHHO-COPOLMOHHOM
Tepanuud. Bumbl COpOEHTOB Ui aNIJIMKAI[MOHHO-COPOLIMOHHOW Tepamuu, WX CpaBHUTEIbHAS
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XapaKTepUCTUKA, TPeOOBaHUS, IPEIbIBIEMbIE K HUM

NmmoOnnm3anusi 1enblX KJIETOK MHKPOOPraHM3MOB, PACTEHMH W SKMBOTHBIX. OTIMYMTENIbHBIC
0COOEHHOCTH LEJBIX KJIETOK MIMMOOMIM3AalMU B CPAaBHEHUH ¢ UMMOOUIM3amuei hepmMeHToB. MeTo bl
UMMOOWIIN3AIMK IEJBIX KIETOK, MX npeumymiectBa MU orpaHuyeHus. Cdepbl MPaKTUYECKOTO
MIPUMEHEHHUS

ConmmoOmnm3anus.  [lonsitue.  Metoapl.  IlpemmymectBa u mpoOneMbl  IPaKTUYECKOTO
WCIIOJIb30BAHUSI COMMMOOMIM30BAHHBIX OMOJIOTHYECKIX 0OBEKTOB

[lepcneKTHBBI MPAKTUIECKOTO TPUMEHEHNSI UMMOOMIIM30BaHHBIX OMOJIOTHYECKHUX 00BEKTOB B Poccun
1 32 pyOeKoM

ACTIEKTBI W TIEPCIEKTUBBI TPAKTHUYECKOTO TPUMEHEHUS HWMMOOMIN30BAaHHBIX OHOJOTHYECKHX
00BexTOoB B Bonrorpanackoit obimactu

[MomudepmenTHBIE CUCTEMBI. XapakTepucTrka. [IpenMyiiecTBa mpakTH4ecKoro MpUMEHEHUS
[lepBuunble Metabonuthl. IlpoayleHTbl nepBUYHBIX MeTaO00auTOB. Pa3bl W yCIOBUS pa3BUTHSA
MPOJIYLIEHTOB TMEPBUYHBIX METAa00JIUTOB. MeXaHU3Mbl PETYISIUM U HHTEHCHU(PHUKAUU Ipolecca
OMOCHHTE3a IEPBUYHBIX META00JINTOB

AMUHOKHUCIIOTBI: XapaKTepUCTHUKA, KIacCUpUKaus, chepbl MpakTuyeckoro npumeHeHus. CrnocoOsl
MOJIyY€HUSI aMHUHOKHCIIOT, UX CpaBHUTEJIbHAs XapaKTEpUCTUKA. BHOTEXHOJOrMsS aMUHOKHUCIOT.
[IpeumymectBa. Henocrarku. [TpoaynieHTsl aMUHOKHUCIIOT: ayKCOTPO(HBIE U PETYISITOPHBIE MYTaHTHI
YacTHbie OMOTEXHOJOTUH aMUHOKHCIIOT (TJTlyTAMUHOBOW KHCIIOTHI, TpUNITOaHa, JIM3UHA): MEXaHU3M
OMoCHHTE3a, MPOJYLEHThl, TUTATENIbHbBIE CPEbl, YCIOBUS U OCOOEHHOCTH (hepMEHTALMU, METOJbI
BBIZIETICHUS] M OYMCTKH L1eJIeBOro npoaykra. Cpepbl NpakTUYECKOTo NMPUMEHEHHS

Burtamunbl: nonsitue, Ouosiorndeckast poiib. CriocoObl MOTYy4eHHUs] BUTAMUHOB, X CpaBHUTENIbHAs
XapaKkTepUCTHUKa

YacTtHpie OMOTEXHOJIOTHH BUTaMHHOB (BUTaMuHOB B2, Bi2, C, D, H): mpomyienTsl, muTaTeabHbIC
Cpelbl, YCIOBUS U TeXHUKa (pepMEeHTalMH, METOIbl BBIJACIEHUS M OYUCTKHU II€JIEBOTO MIPOAYKTa.
®daxTopsl, BIUSIOLINE HA BBIXO BUTAMUHOB. Cepbl MPaKTHUECKOTO MPUMEHEHUS

Bropuunsie metabomutel. [lonarue. Xapakrepuctuka. da3pl pa3BUTHS TPOIYIEHTOB BTOPUYHBIX
MeTa0O0JMTOB. Y CIOBUS OMOCHHTE3a BTOPUYHBIX METa0O0JIUTOB

AHTHOMOTHKA KaK OHMOTEXHOJOTWYECKUE MPOJIYKTHI: TOHATHE, KiIacCUPUKAIUU, OHOJOTHYECKas
poJib, XapakTepucThka. [IpHUUMHBI TOWCKAa HOBBIX MPOAYIEHTOB aHTHOWOTHKOB. IIpomyneHTsI
aHTHOMOTHKOB: KJIacCU(UKALNA U XapaKTepuCTHKa. [IpUUMHbBI MO3THET0 HAKOIJICHUS! aHTUOMOTUKOB
B (pepMEHTAIIMOHHOM cpejie 0 CPAaBHEHUIO C HAKOIUIEHHEM OMOMAaCChI

[TyTu 1 MeTOIbI CO31aHMS BHICOKOAKTUBHBIX MPOAYILICHTOB aHTUOMOTUKOB

YacTtHass OMOTEXHOJOTUS AHTUOMOTUKOB (NMEHUIMJUIMHA, HU3WHA, CTPENTOMHULIMHA, T€HTaMHIIMHA
cynbdaTa, CTPENTOMHUIIMHA): MEXaHU3M OMOCHHTE3a, MPOAYLEHTHI, MUTATEIbHbIE CPEbl, YCIOBUS U
0COOCHHOCTH (EepMEHTAlluU, METOAbl BBIJCICHHS M OYHMCTKH 1eneBoro mpoaykrta. Cdepsl
MPAKTUYECKOrO MPUMEHEHHUS

MexaHu3MBbl 3alIUTBI  OT COOCTBEHHBIX AHTUOMOTUKOB Y WX «CYHEpPIPOIYLIEHTOB». Buabl
aHTHOMOTHKOPE3UCTEHTHOCTH Y MUKPOOPTraHU3MOB, MPOOIeMbl OOpPHObI ¢ HEl U OCHOBHBIC MYTH €€
MIPEOI0JICHUS

MeTo b1 OnIpeieNieHnss aHTUMUKPOOHOM aKTUBHOCTH aHTUOMOTUKOB. XapaKTePUCTHKA

Wucynun. Hctounuku mnonyudeHusi. BupgoBas cnemuduyHocTh. bHOTEXHONIOTHYECKHE aCHEKTHI
MIPOU3BOJICTBA PEKOMOMHAHTHOTO UHCYJIMHA

Wntepdeponsl. Knaccudukanusa. Xapakrepuctuka. [yt nomydenus. buotexHonornueckue aceKkTbl
IIPOU3BO/ICTBA PEKOMOMHAHTHOTO HHTEp(hEepoHa

buoTexHonornyeckoe Npou3BOACTBO peKOMOMHAHTHOTO TOPMOHA POCTa

WHuTepnelkuHbl: BUJbI, OHOJIOTHYECKAs aKTUBHOCTH, cepbl mpuMeHeHHus. OCOOEHHOCTH MOITy4eHUs
PEKOMOMHAHTHBIX ~ HMHTEPIICHKHUHOB. ['eHHO-MH)XEHEpPHBIE  TMPOAYLIEHTHl  WHTEPJICHUKHUHOB.
XapakTepucTuka

MIMMYHOOMOTEXHOJIOTUSI Kak pas3fel OWOTEXHOJOrMHM. BakuuHBI: TOHATHE, XapaKTepHUCTHKA,
Knaccudukamus, TpedoBanus. MeTOIbI, ATambl ¥ TEXHOJIOT MU TIOTYYCHUS BaKIIUH

PekoMOMHAHTHBIE BaKIIMHBI: UX XapaKTEPUCTHUKA, MPEUMYIIECTBA, HEAOCTATKH, 3TANbl U TEXHOJIOTHUS
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MOJIyYEHUS
Kontponb kauecTBa BakIMHHBIX MpenaparoB. JTanbl KOHTpos. [lapameTpbl U METOIbI KOHTPOJIS
BaKIMH

ACIIEKTbl TPUMEHEHUS OHOTEXHOJIOTMYECKMX TMPOILIECCOB JUIsl PEIICHHs MpoOJieM OXpaHbl
OKpYKaroLIEH CpeJIbl

ACHEKTHI U EPCIEKTUBBI Pa3BUTHUS IKOJIOTHYECKON OnoTexHosoruu B Poccun u 3a pyoexom
B03MOXHOCTH U TIEPCIIEKTUBBI IPUMEHEHUS TIOCTHKEHUHN YKOJOTHYECKON OMOTEXHOJIOTHH B 00JIaCTH
OXpaHbl OKpYKaroIIei cpeasl B Bonrorpaackoii obmactu

ACHEeKThl 3KOJOrM4ecKoW OHoTexHosjoruu. buonoruueckas OYMCTKA CTOYHBIX BOJ: METOABI U
IO IXO bl

ACHEKTBI IKOJIOTMUECKON OMOTEeXHOJOruu. buonornueckas O4yMCTKa ra3oBbIX BBIOPOCOB: METOMBI U
IO IXO bl

ACHEKTBI 3KOJIOTHYECKON OMOTeXHONIOTHH. broaerpagaus TBEpIbIX OTX0I0B: METObI U MOIX0/IbI
ACHEKTBI IKOJIOrMUecKOoil OMOTeXHOJOruu. bruonornueckas yTuin3anus KCEHOOMOTUKOB: METOJbI U
IO IXOIbI

OTxonpl  OMOTEXHOJOTHYECKUX TMpou3BojacTB. Kiaccudukamusa. Xapakrepuctuka. CrocoObl
YTUJIN3ALHUHA 0TX0A0B OMOTEXHOJIOTMUYECKOTO IPOU3BOACTBA

[lepcrieKTHBBI U BO3MOKHOCTH YTUJIM3aLUU U MEPEPadOTKH OTXOJI0B Pa3IMYHOIO IPOUCXOXKJIEHUS C
MTOMOTIIFIO0 METOI0B OMOTEXHOJI0THU B Bonrorpaackoii o6mactu

[IpoGnemsbl yrunuzanuu, nepepaboTKu U 00€3BpEKHUBAHUS OTXOJ0B PA3IUYHOTO MPOUCXOKICHUS C
MTOMOTIIHIO0 METOI0B OMOoTeXHOJ0THU B Bosrorpaackoit o6inactu

Homenknarypa JieKapCTBEHHBIX IpenaparoB, MOJYYaeMbIX M3 KYJIbTYp PAacCTUTENbHBIX KJIETOK B
Poccun

Homenknarypa JieKapCTBEHHBIX MpEnaparoB, IMOJYYaeMbIX M3 KYJIbTYp PAaCTUTENbHBIX KIETOK B
Bonrorpaackoit o6mactu

Oranbl OMOTEXHOJOTMYECKOTO TIOJYYEHHUS BTOPUYHBIX META0OJUTOB HA OCHOBE KYJIbTYphI
PacTUTENBHBIX KJIETOK U TKaHed. AnmapaTypHoe opopMIIEHHE 3TaNloB Ipolecca

KynbTypbl pacTuTenbHBIX KIETOK M TKAHEH: OHATHE, BUJbI, XapaKTEPUCTUKA, CPephl MPAKTUYECKOTO
MIPUMEHEHHUS

@UTOrOPMOHBI: AYKCHHBI M LUTOKWMHHWHBI, UX 3HAYEHHUE JUISI MOIYYEHHUS! KYJbTYPbl PACTUTEIBHBIX
TKaHEeH

@DaxTophl, BIMUSIOMIME Ha BbIXOJ BTOPUYHBIX META0OJIMTOB, MOIY4aeMbIX Ha OCHOBE PACTUTEIBHBIX
KYyJIbTYyp. XapaKTepUCTUKA

KamnycHble KyabTyphl: MOHSITHE, XapaKTEpPUCTHUKa, (a3bl pa3BUTHS, TEXHUKA MOIydeHUs, chepsl
MPAKTUYECKOro NMpUMeHEeHHs. CXOJACTBO U OTINYMS KAJUIYCHBIX U HOPMAJIbHBIX KIETOK
CycrnieH3uOHHbIE  KYJIbTYpbl: TOHSTHE, XapaKTepUCTHKA, OCOOCHHOCTH ToJIydeHus, cdepbl
MIPAKTUYECKOTO MPUMEHEHUS

KynbTypa OIMHOYHBIX KJIETOK: MOHATHE, MPAKTUYECKOE 3HAYCHHE, METOJbl MojaydyeHus. [Ipodnemsl
MOJIY4YEHUS KyJIbTYpPbl OJIMHOYHBIX KJIETOK U IIYTH UX MPEOJOJICHUS

MepucremaTuyeckas KyJabTypa: XapaKTepUCTUKA U MPAKTHYECKOE 3HAUCHUE

KynbTypa 0qMHOYHBIX NBIIIBHUKOB: MOHATHE, XapaKTEPUCTUKA U IPAKTUYECKOE 3HAYCHUE
Crepounnsie coenuHeHus. Mcrounuku nonydeHus. llltammbl MHKpoopraHu3MoB, oOJamaroliue
CHOCOOHOCTBI0O K OHMOKOHBEPCHUH CTEPOMIHBIX COequHEeHHi. DakTopbl, BIUSIONIME Ha CKOPOCTh
OMOKOHBEPCHH CTEPOUTHBIX COCTUHEHUHN

ACHEKThl U TIEPCIEKTUBBI MPOIIECCOB OMOKOHBEPCHUU MPU MOTYYEHHH CTEPOUIHBIX JEKAPCTBEHHBIX
CPEICTB

[1yTi 1 TOIX0/1bI COBEPILIEHCTBOBAHMS TEXHOJIOT UM MOJYUYEHUS CTEPOUIHBIX COETUHEHHN

OO6mue mpobieMbl MHKPOAIKOJIOTUH dYenoBeka. DyHKIMHM HOPMAbHOM MHUKPOQIOPHI HKETyJ0YHO-
KHIIEYHOTO TpakTa. Jlucbakrepros: moHsATHE, PaKTOpbl, 00YCIOBIMBAIOIINE €r0 Pa3BUTHE
Hopmodnopst B 060psbe ¢ aucbakrepro3oMm. buomnpenaparbl Ui KOPpPEKIMH COCTOSHUM,
BO3HUKAIOIINX npu nucbakTeprose: KIaccupuKanus, XapaKTEPUCTHKA. Cramuu
OMOTEXHOJIOTHYECKOTO TMOJIydeHHUsS] OHONpenapaToB Ais KOPPEKIHHU COCTOSHUN, OOYCIOBIIEHHBIX



TcOaKTepruo30M
150. TIpoOGHOTHKH: OHATHE, MEXAHU3MBI ICHCTBUSA, XapaKTEPUCTUKA M TEXHOJIOTHUS X IPOU3BO/ICTBA
AcCTIeKTBl OMOTEXHOJIOTUYECKOTO IMOJy4eHUsI OEJIKOB OJHOKIETOYHBIX OPraHU3MOB: MOJATrOTOBKA
151. numTaTtenbHOU Ccpenbl, NPOAYLUEHTHI, YCIOBUS U TEXHUKA KYyJIbTUBUPOBAHMS, BBIJCICHUE U OUYUCTKA
L[EJIEBOTO IIPOYKTa
broTexHONI0THA OpPraHUYEeCKUX KUCIIOT: MPOAYIEHTHI, MUTATEIbHBIE CPEMbI, YCIOBHs (epMEHTALINH,
METO/Ibl BBIJICJICHHS M OYUCTKH LIEJIEBOTO MIPOITYKTa
YacTHble OMOTEXHOJIOTHH OPTaHUYECKUX KHUCIOT (JMMOHHOMW, YKCYCHOM, MPOIMHOHOBOM, MOJIOYHOMN
153. KHCTOT): MPOAYIEHTHI, TUTATEIBHBIC CPEbl, YCIOBUS M TEXHUKA (DEPMEHTAIIMH, METO/IbI BBIICIICHUS
Y OYMCTKH LEJIEBOTO IPOIYKTa.
154. buomeauuunckue texnonoruu. [lonstue. Xapaxrepucruka. [lepcriekTuBsl pa3BUTHS
155. AcnexTsl U IepCIeKTUBEI pa3BUTHs (papMareBTHIeCKO HaHOOMOTEXHOJIOTHH

152.

3aB. kadenpodt  ¢apmaleBTHIECKON -
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