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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenp mpemomaBaHust JUCHMILIMHBI «MUKpPOOHOJIOTHYECKass TpaHCopMaIus
OpraHMYeCKHUX  BemecTB» —  chOpMHpOBarTb  MPEACTABICHHE O  POJH
MUKpPOOPTaHU3MOB B TpaHC(HOPMAIIUU TMPUPOTHBIX W CHUHTCTHUYCCKHX XUMHUYECKUX
coeIMHEHUM B Onocdepe

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

3amaun Kypca:

- pacmMpeHHe TMpeACTaBICHU 00 O0COOEHHOCTSAX (U3HOJOTUU M OMOXUMUU
MUKpPOOPraHMU3MOB,  crienupukd  (QYHKIUOHUPOBAHUS  (EPMEHTHBIX  CHUCTEM
OouoTpanchopmaly SHA0- U IK30TEHHBIX COeTNHEHUI;

- HU3y4YEHHE BO3MOXHOCTEH  HCIOJB30BaHUS  MHUKPOOPraHU3MOB ISt
Oouoaerpagaluy KCeHOOMOTHUKOB U MOJITIOTAaHTOB B OKPY KAOILEH cpelie;

- (QopmupoBaHHME  COBPEMEHHBIX  NPEACTABICHUA O  IEPCIEeKTHBAX
NPUMEHEHUS] ~ MHUKPOOHBIX  TEXHOJOTMM  JJI1  pELIEHUusT  SKOJOTMYECKUX,
OMOTEXHOJOTUYECKUX, (ApMaKOJIOTUYECKUX, TOKCHUKOJIOTHUECKHMX M MEIUIIMHCKUX
3amaq

1.3 IlepeueHb NJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTATAMH  OCBOCHMS
o0pa3oBaTe/ibHOM POrpaMMbl

Koa n HaumeHoBaHue MHOUKaTopa SaI'IJ'IaHVIpOBaHHbIe pe3ynbTaTthbl O6y‘-IeHVI$| no ancuuniunHe
AOOCTUXEHNA KoMneTeHunmn

ITK-3: Cnioco0eH BBINOTHATH MUKPOOHOJIOTHYeCKHEe U OHOTEXHOJIOrH4ecKue padorsl
B T.4. B 00J1aCTH pa3padoTKN HOBBIX OMOTEXHOJIOTHYEeCKUX MPOAYKTOB H
0uoOMaTepHaJIoB, NUIIEBbIX, KOPMOBBIX H J1€KAPCTBEHHBIX CPEICTB,
NPHPOAOOXPAHHBIX (IKOJIOTHYECKHX) TEXHOJIOTHi COXpaHeHHUs MPUPOJAHOI cpeabl U
310POBbS Ye10BeKa

[1K-3.1: CriocoGeH: 3Harh 0COOCHHOCTH (HYYHKIIMOHUPOBAHMS (PEPMEHTHBIX
- OCYIIECTBIIATH Pa3pabOTKy cucteM OnoTpaHcopMaIii OPraHuYeCKIX MOJIEKYT,
NPE/IOKEHHUH 10 ONITUMU3AIMN | OCHOBHBIC THITBI PEAKIINH MHUKPOOHUOIOTHYECKON
OMOTEXHOIOTHYECKUX TpaHc(opManum OpraHu4ecKux COeTUHEHUH;
NPOIIECCOB U YIIPABJICHUIO TEHETHYECKUE MEXaHU3MbI PETYJISAIUU IPOLIECCOB
BBIITYCKOM OMOTEXHOJIOTUYECKOW | OnoTpanchopmaliuu BemecTs y MUKPOOPTaHH3MOB
IPOTYKITUH; YMeTh UCTI0IB30BaTh TEOPETUICCKHUE CBEICHUS O

- OCYIIECTBIISITh PYKOBOJICTBO OMOXMMHYECKHUX ¥ MOJICKYJISPHO-OMOIOTHYECKUX
WCIIBITAaHUAMH (JTA00PAaTOPHBIMU | 0COOCHHOCTSX MUKPOOPTAHU3MOB JIJIsl OTICHKH
paboTamu) ITeKapCTBEHHBIX MOTEHIIUANIA UX TPUMEHEHUS B 00JIaCTH OMOTEXHOJIOTHH,
CPEeICTB, UCXOTHOTO CHIPbS, (hapMaKoJIOTHH, YKOJIOTHH

OMOTEXHOJIOTUYECKUX MeTtoaamu OIIEHKH METabOINYECKOTo MOTeHIInaIa

MPOIYKTOB U OMoMarepraioB (B | OMOOOBEKTOB JIJIsi IPUMEHEHUS B 00JIaCTH
T.4. YIIAaKOBOYHBIX MarepHaIoB), |OHOTEXHOIOTUH, (HapMaKOIOTUH, SKOJIOTHH
POMEKYTOYHOW POITYKITUH U
00BEKTOB MPOU3BOICTBEHHOM
Cpelbl;

- OCYIIECTBIIATH Pa3pabOTKy
MPEJI0KEHUM 10
COBEPIICHCTBOBAHHIO




OMOTEXHOJIOTUH MOTy4YEeHUS
BAB, GuonpoykToB u
O6uomarepuaioB, KOPMOBBIX,
MUIIEBBIX U JEKAPCTBEHHBIX
CPEJICTB C UCIIOJIb30BAHUEM
MUKpPOOHOJIOTUYECKOTO CUHTE3a
u buoTpanchopmanuu
MUKPOOPTraHW3MOB, KJIETOYHBIX
KyJIbTYP MUKPOOPTaHU3MOB,
JKUBOTHBIX U PACTCHHUU

IIK-3.3: Ymeer

- BBITOJIHATH PabOTHI 1O
KOHTPOJTIO Ka4eCcTBa
MHUKPOOHOJIOTHUYECKOTO,
OHMOTEXHOJIOTHYECKOTIO,
(bapMareBTUIeCKOro
IIPOM3BOACTBA (B T.4.
YIaKOBOYHBIX MaTEPHAIOB),
MIPOMEKYTOYHOM MPOITYKIIUU U
00BEKTOB MPOU3BOJICTBEHHON
CpeIbI;

- BBITIOJHATH PabOTHI IO
OUYHCTKE MUKPOOPTaHU3MaMHU-
JECTPYKTOpPaMH TI0UB,
MOBEPXHOCTHBIX M TPYHTOBBIX
BOJI OT TTPOMBIIIICHHBIX
3arpsA3HCHUM;

- BBITIOJHSATH PabOTHI IO
BOCCTAHOBJICHUE TLIOIOPOIHS
MOYB MOCPEIACTBOM MPUMEHEHUS
oMU yHKITUOHATHHBIX
MHUKPOOHBIX U
OMOTEXHOJIOTHYECKHUX
MpenaparoB

3HaTh OCHOBHBIEC MEXaHU3MBbI OMOTpaHC(hOpMauU
KCEHOOMOTHKOB U TTOJUTIOTAHTOB,;

YMeTh cIoIb30BaTh TEOPETUUECKUE 3HAHUS O MpoIieccax
MHUKPOOHOJIOTHYECKOH TpaHCHOpMAIMU AJIST PEIICHUS
3ara4 B 00J1acTH OMOpeMeIHaliy 3arps3eHHbIX TI0YB U
BOJIOEMOB

YMeTh aHATU3UPOBATh PE3yIbTAaThl OYHCTKU
3arps3HEHHBIX 110YB, TOBEPXHOCTHBIX U TPYHTOBBIX BOJI
C UCTIOJIb30BaHEM MUKPOOPTaHH3MOB-ECTPYKTOPOB
Brnanets MeTogamu NCIIOIB30BaHUS IITAMMOB
MHUKpPOOPTaHU3MOB-IE€CTPYKTOPOB 3arpsi3HEHUH IS
OYHCTKH MOYB, IOBEPXHOCTHBIX M TPYHTOBBIX BOJI

1.4 OcobOeHHOCTH peajiM3alUu AMCHUILINHbI

SI3BIK peann3anuy TUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayis) peanusyercs ¢ npuMmenenueM D0 u JJOT

URL-anpec u Ha3BaHuEe 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=15883.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3a4ETHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 0,44 (16)
npemnoaaBaTeseM:
MPaKTUYECKUE 3aHATUS 0,44 (16)
CamocrosiTesqbHas padora 1,56 (56)
o0yualommxcsi:
KypCOBOE IPOEKTHPOBAHHE
(KTT) Her
KypcoBas padota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. MeTabGoin4yecKuii MOTEHNMAJ MUKPOOPTAHU3MOB

1. Tema 1.1. MuKpOOpraHU3MbI M KX META0OTMYECKUI
NoTeHUUal. MUKpOOHOIOIrHYECKU CUHTES.
MuxkpoOuonoruueckas aerpaaamus. Mukpooduonornyeckast
Tpanchopmanus. buokopposus (6HOMOBpEKACHUS).

Tema 1.2. Metoas! n3ydeHuss MeTabOIMIECKON aKTUBHOCTH
MHUKPOOPTaHU3MOB B IMIPUPOTHBIX YCIOBUAX H In Vitro

2. Tema 1.3. depMeHTHI MUKPOOPTAaHU3MOB:
knaccudukanus, GyHKIIMH, OCHOBHbIE MEXaHU3MbI
JICUCTBUA.

Tema 1.4. OcHOBHBIE TUTIBI EPMEHTATUBHBIX PEAKITHIA
MHUKpOOHOIOTHIecKoi Tpancopmarmu. ConpsiKeHHBINR
METa0OTU3M.

Tema 1.5. IIpumenenne MUKpOOHBIX (DEPMEHTOB B
OMOTEXHOJIOTUH, TPOMBIIUIEHHOCTH, METUIIIHE

3.

14




2. buorpancdopmanus NPUPOIHBIX H CHHTETHYECKUX MAKPOMOJIEKY.JI

1. Tema 2.1. buokoHBepCcHs paCTUTEIBLHOIO ChIPbA
(L1eTUTH0J103b1, TEMULIEIUIIONO03bI, KpaxMaia, JIMTHUHA).
Tema 2.2. OcHOBHBIE TIPOIIECCH OMOTpaHChOpMAITUT
CTEPOUJIOB MUKPOOPraHU3MaMu

2. Tema 2.3. buotpanchopmarus yriaeBoJopo0B HEPTH U
€€ NMPOU3BO/IHBIX.

Tema 2.4. Posib MUKPOOHBIX COOOIIECTB B IErpaIaliiu
KCEHOOMOTHKOB. MuKkpoOHas TpaHchopManus yCTOHIMBBIX
OpPraHNYECKHX MOJUTIOTaHTOB. broaerpanarus
HOJIMAPOMATHUECKUX YTIIEBOIOPOJIOB, XJIOP(HEHOIIOB,
NECTUIU/IOB, APOMATHYECKIX aMUHOB, B3PbIBUATHIX
BEILIECTB.

Tema 2.5. buorpanchopMarust T1eKapCTBEHHBIX BEIIECTB.
MexaHnu3Mbl HOpMUpPOBaHUS AHTUOMOTUKOPE3UCTEHTHOCTH
U CTIOCOOBI €€ MTPEOI0NCHUS

3.

16

3. MoJjiekyJIIpHO-TeHETHYeCKHEe MeXaHU3MbI PeryJsiiiMi npoleccoB ouorpanchopm

alM¥ BeleCTB Y MUKPOOPTraHU3MOB

1. Tema 3.1. MexaHu3Mbl peryysiiiui MeTadoJIndecKuX
MIPOLIECCOB Y MUKPOOPraHu3MoB. [IpocThie 1 perynsiTopHbie
dbepMeHThl. MeXaHu3Mbl HHIYKITUU B PETPECCHH.
Perymsiiust cunTe3a pepMEHTOB Ha YPOBHE TPAHCKPUIIIIUH.
Perynsinus metabonu3ma myTeM H3MEHEHUsI aKTUBHOCTH
dbepmeHToB. Perynsius pa3BeTBICHHBIX MyTeH
MeTaboJIm3Ma

2. Tema 3.2. IInasmunsl Oaxtepuii. Konbrorarusi.
XapakTepUCTUKa 1erpaJaTUBHbIX IIa3MHUL.
Karabonnueckue HermiasMUIHbIE MOOUIILHEIE
TEHETUYECKUE DIIEMEHTBHI.

Tema 3.3. MyTareHe3 1 BbIACIICHHE MYTaHTOB




3.
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4. MukpoOHoI0rnyecKas TpaHcopmManus BelecTB U 1J100aJbHbIe IKOJIOrHYeCKHEe MP0o0JIeMbl

1. Tema 4.1. 3HaueHHEe MPOIIECCOB MUKPOOHOIOTHIECKOM
Tpanchopmanuu BemecTs B 6nocdepe. [lytu
MCIOJIb30BAHUS 3TUX MPOLECCOB ISl PEIICHUS TTT00ATbHBIX
HKOJIOTMYECKHUX MpoOIeM

2. Tema 5.2. buonoruueckas nepepadoTKa IPOMBIIUIEHHBIX
U OBITOBBIX OTX0J10B. bruosnepreruka. Meranorenes.

Tema 5.3. buorpanchopMarust moJMMepoB
MHUKPOOHOJIOTHYECKOT0 POUCXOKACHUS Ha IPUMeEpe
noauruapokcuankanoaros. Onpenenenne [1I'A-
pa3pyLIAIOIUX MUKPOOPIaHU3MOB B OKPYKarollel cpeie

3.

12

Bcero

16

56




10.

11.

12.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

[Tpynnukosa C. B., Bonosa T. I'. Dkonoruueckas poib
MOJIMTHIPOKCUATIKAHOATOB - aHAIOTa CUHTETUYECKUX TJIaCTMACC!
3aKOHOMEPHOCTH OMOpa3pylIeHUs B IPUPOJIHOM Cpe/ie ¥ B3aUMOJICHCTBUS C
Mukpoopranuzmamu: [MoHorpadust |(Kpacuospck: KpacHosipckuit mucarens).
Hetpycor A.U., KotoBa U. b. MukpoOuonorus: yaeOHHK TSI CTY/I. By30B I10
Harp. noxar. "[lenarornueckoe o6pazoanue" npoduis "buonorus"(Mocksa:
Axanemus).

Emues B.T., Mumryctun E. H. Mukpo6uosorus: yueOHuK 17151 OakanaBpoB
0 Halp. ¥ CHEll. arpoHOMUYecKoro oopazoBanusi(Mocksa: FOpaiir).
Ky3nenos A. E., I'panosa H. b., JIymnukos C. B., Duxensxapar M.
[Ipuknannas skoouotexHonorus: T. 1: yue0. mocodue st CTyA. MO CIE.
"buorexnomnorusa" : B 2-x T.(Mocksa: BMUHOM, Jlaboparopust 3HaHMi1).
Ky3ueuos A. E., I'panosa H. b., Jlymuukos C. B., Durensxapt M.
[Ipuknannas skoOuotexHosorus: T. 2: yue0. mocobue ajsi CTy. MO CIIell.
"buorexnomnorusa"(Mocka: BUHOM, JlaGoparopust 3HaHMi1).

Hetpycos A. 1. BBenenne B GMOTEXHOJIOTHIO: YUEOHUK JIJISl CTYJEHTOB
BY30B, 00yUaronuxcs no HampasieHuro "buosorus" u cMeXHBIM
HarpasieHussM(MockBa: Axanemus).

Hetpycos A. U., bonu-Ocmonosckas E. A., T'opienko B. M., iBanos M. B.,
Kapagaiiko I'. 1., KoxesuH I1. A., Konorunosa H. H., Korosa U. b.,
MaxkcumoB B. H., HoxxeBaukosa A. H., CemenoB A. M., Typosa T. I1.,
Onuna T. I'., HetpycoB A. U. Dxo0orusi MUKpOOPraHM3MOB: YUEOHUK IS
CTYJICHTOB YHUBEPCUTETOB (OaKkamaBpoB), 00yHaIOUINXCS 110 CHEIHATbHOCTH
012400 "Muxkpobuonorua" u JpyruMm OHOJIOTHYECKUM CHEHATBHOCTSIM
(Mockaa: FOpaiir).

Jlymnukos C. B., I'panosa H. b., Ky3nenos A. E., Durensxapt M.,
YeboTaea M. B., Baiiccep T. Ilpukiannas sxoouorexnonorusi(Mocksa:
JlaGoparopus 3nanuit"" (panee ""BUHOM. JIaboparopus 3HaHMit").
HetpycoB A. 1., KoroBa . b. MukpoOuomnorus: y4eOHUK AJIs1 By30B IO
HaIpaBJICHUIO MOATOTOBKH OakanaBpa "buonorus" u 61Moaoruueckum
crienuanbHOCTIM(MOCKBA).

I'muk b., Ilactepnak /1., SAuxoBckuit H. K. MonexynsipHas OMOTEXHOIOTHSA:
NPUHIIMIB U IPUMEHEHUe: nepeBo ¢ anrnuickoro(Mocksa: Mup).

Bonosa T. I'., ['utens3on U. W. buotexnonorus: yueOHoe mocoOue sl By30B
M0 HarnparieHUo "XuMHUYecKas TEXHOJIOTHS U OMOTeXHOIoTHs",
crienuanbHOCTH "Mukpobuonorus”, "Oxkonorus”, "buoskonorus",
"buorexnonorus"(Kpacnosipck: Kpacl'V).

Bonosa T. I'., Adanacora E. H., 3angepees E. C., 3otuna T. A, Muponos I1.
B., IIpynnukosa C. B., Copokun H. JI., CykoBarsiii A. I'., lnmanxas E. U.,
Bonosa T. I'. Dkonoruyeckas OMOTEXHOJIOTHSA: Y4eOHOE TOCOOue AJIsl By30B
1o HarparyieHuto "buonorus" u cmexHbIM HarpaBieHUIM(KpacHospeK).



4.2 JInnieH3UOHHOE U CBOOOHO PACHPOCTPaHsieMOe MPOrpPaMMHoOe
obecrneyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOACTBA (IpOrpaMMHoe
obecrneyeHne, HA KOTOPOe YHMBEPCUTET MMeeT JIMLEH3HI0, 2 TAKKe CBOOOIHO
DACNDOCTDaHsAEMOe IDOIDaMMHOe o0ecleyeHne):

1. Microsoft Office, Adobe Acrobat Reader

4.3 UnuTepHeT-pecypchl, BKIKYaAsA NMPodecCHOHAIbHbIE 0a3bl TaHHbBIX
U UH(GOPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

1. Jlns momcka Hay9HBIX ITyOIuKanui, y9eOHBIX TOCO0uil, MOHOTpadhuil y
00y4aronuxcs ecTh A0CTYM K IMOJTHOTEKCTOBBIM pecypcaM U 06a3am TaHHBIX
yepe3 NMouckoByto cuctemy Hayunoit 6ubnuorexu COVY http://bik.sfu-kras.ru/

S @oHa OLEHOYHBIX CPeICTB

OneHoYHbIE CPEeICTBA HAXOIATCS B MPWIIOKEHUH K pabdodnM MporpamMMam
JTUCIUTIINH.

6 MarepuaJbHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi 1JIf1 OCYLIeCTBJICHHUS
00pa3oBaTeJIbHOIO NMpowecca 1Mo AMCHUIIMHEe (MOAYJII0)

Y4eOHbIC ay TUTOPHUH JUTSI IPOBEACHHMSI 3aHATUH JICKIIMOHHOTO TUIIA, 3aHSATHM
CEMUHAPCKOTO THITA YKOMIUIEKTOBaHbI JEMOHCTPAIMOHHBIM 000PYI0BaHUEM U
y4eOHBIMH HArJISTHBIMA TOCOOUSMHU, OCHAIICHB KOMITBIOTEPHOU TEXHUKOM IS
BbIX0/1a B IHTEpHET, AEMOHCTpAllUY ayu- U BUJECO MATCPUATOB. AYIUTOPUHN IS
MIPOBEJICHUS KOHCYJIBTAIIMM M CAMOCTOSTCIIBHON PaOOThI TOJDKHBI ObITh OCHAIICHBI
KOMITBIOTEpaMH sl BbIX0J1a B IHTEpHET ¥ UMETh TOCTYI K WH(OPMAITMOHHBIM
0a3aM JaHHBIX.
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