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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

n-p 6uon. Hayk, [Ipodeccop, [Ipynauxosa C.B.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenp mpemomaBaHust JUCHMILIMHBI «MUKpPOOHOJIOTHYECKass TpaHCopMaIus
OpraHMYeCKHUX  BemecTB» —  chOpMHpOBarTb  MPEACTABICHHE O  POJH
MHUKpPOOPTaHU3MOB B TpaHC(HOPMAIIUU TMPUPOTHBIX M CUHTETHYCCKHX XUMUYCCKUX
coeIMHEHUM B Onocdepe

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

3amaun Kypca:

- pacmMpeHHue MpeACTaBICHUM 00 O0COOCHHOCTSIX (PU3MOJIOTUU U OUOXUMHUHU
MUKpPOOPraHMU3MOB,  crienupukd  (QYHKIUOHUPOBAHUS  (EPMEHTHBIX  CHUCTEM
O6uoTpanchopmau HA0- U HIK30T€HHBIX COCTMHEHHUI;

- HU3y4YeHHE BO3MOXHOCTEH  HCHOJIb30BAHUS  MHUKPOOPTaHU3MOB
Oouoaerpagaluy KCeHOOMOTHUKOB U MOJITIOTAaHTOB B OKPY KAOILEH cpelie;

- (QopmupoBaHHME  COBPEMEHHBIX  NPEACTABICHUA O  IEPCIEeKTHBAX
IPUMEHEHUS]  MHUKPOOHBIX  TEXHOJOTMH  JJi1  pPELIEHUs  DKOJIOTUYECKUX,
OMOTEXHOJIOTMYECKHUX, (ApMaKOJIOTUYECKUX, TOKCUKOJIOTHUYECKHMX M MEIUIIMHCKUX
3amaq

TUTS

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

Koa n HaumeHoBaHue MHOUKaTopa
AOOCTUXEHNA KoMneTeHunmn

SaI'IJ'IaHVIpOBaHHbIe pe3ynbTaTthbl O6y‘-IeHVIF| no ancuuniunHe

ITK-3: Cnioco0eH ni1aHupOBaTh M BBINOJHATH THAPOOHOJIOTHYECKHE U
HXTHOJOTHYECKHE PadoThl HA BO0EMAaX U BOJOTOKAX, B TOM YHCJe
THAPOOHOJIOTHYECKH i KOHTPOJIb AHTPONMOIeHHOI 0 BO3AeHCTBUS HA BOAHbBIE

IKOCHCTEMbI

IIK-3.1: Ymeer:

- OCYHICCTBIISTH PYKOBOJICTBO
THIPOOUOTIOTHYECKUMH U
HUXTHOJOTUYECKUMH paboTaMu
Ha BOJOEMax U BOJOTOKAX;

- OCYHIECTBIIATH 0OTOOD
THIPOOMOTIOTHYECKHUX U
UXTHOJIOTHYECKUX MPO0;

- peiarh 3aa4u, CBSI3aHHBIC C
THAPOOHOTOTHIECKUM
KOHTPOJIEM aHTPOIIOTEHHOTO
BO3JEHUCTBUU Ha BOTHEIE
9KOCHUCTEMEL;

3HaTh 0COOCHHOCTU (PYHKIIMOHUPOBAHUS (PEPMEHTHBIX
cucTeM OnoTpaHCHOpPMALIMM OPraHUYECKUX MOJIEKYJI;
OCHOBHBIE TUIIBI PEAKIIM MUKPOOHOJIOTNYECKOM
TpaHc(opMaluy OpraHu4ecKuX COeMHEHUH;
TEHETHYECKUE MEXaHU3MBbI PETYJIISIIH MTPOIIECCOB
O6uoTpanchopMaluy BEUIECTB Y MUKPOOPIaHU3MOB
YMeTh UCTI0IB30BaTh TEOPETUUECKHUE CBEICHUS O
OMOXUMHUYECKHUX M MOJIEKYJISIPHO-OMOJIOTHYECKHIX
0COOEHHOCTSIX MUKPOOPTaHU3MOB JIJIsl OLIEHKH
MOTEHIMAIA UX IPUMEHEHU B 00J1acTH OMOTEXHOJIOTHH,
(hapMaKkoJIOTHH, SKOJIOTUN

MeTtoaamu OLIEHKH METab0IMYECKOT0 MOTeHInaIa
01000BEKTOB JIJIsl IPUMEHEHHS B 00J1aCTH
OMOTEXHOJIOTHH, (HAPMAKOJIOTHUH, IKOJIOTHH




I1K-3.3: Cnocoben:

- OCYUIECTBIIAITh
PBIOOXO3UCTBEHHBIN U
HKOJIOTMYECKUI MOHUTOPUHT
BOJIHBIX OOBEKTOB MO
THIPOOUOTIOTHYCCKHM,

3HaTh OCHOBHbBIE MEXaHU3MbI OMOTpaHCHOpMALUU
KCEHOOMOTUKOB U MOJUIIOTAHTOB;

YMeTh CTOIh30BaTh TEOPETHUSCKHE 3HAHHSI O TIPOIIeccax
MUKPOOHOJIOTUIECKOM TpaHCHOPMAIIMHU ISl PEIICHUS
3a7a4 B 00JacTu OMopeMeuaIiuy 3arpsi3eHHBIX TTOYB U

UXTUOJIOTHYECKUM U
HUXTHOTIAPA3UTOJIOTHUECKUM
JTAHHBIM

BOZI0EMOB
YMeTh aHaTM3UpOBaTh PE3yJIbTaTbl OYUCTKH
3arpsI3HEHHBIX T10YB, TIOBEPXHOCTHBIX U IPYHTOBBIX BOJ
C MCIIOJIBb30BAHNEM MUKPOOPTAHU3MOB-1E€CTPYKTOPOB
Buiagets MeTOIaMH MCIIOJIBb30BAHUS ITAMMOB
MHKPOOPTraHU3MOB-/1€CTPYKTOPOB 3arpsA3HEHUN IS
OUYHCTKH I10YB, IOBEPXHOCTHBIX U TPYHTOBBIX BOJ

1.4 OcoGeHHOCTH peaM3alUM IUCHUNINHBI
S3pIk peanm3auuu JUCUUILIMHBL: Pycckuu.

JucuurnnuHa (Moyib) peanusyercs ¢ npumeHenueMm D0 u JIOT

URL-anpec u Ha3BaHHE 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. MUKpOOpTraHU3MBbI 1 X META0OIMUECKHUI
NoTeHUUal. MUKpOOHOIOIrHYECKU CUHTES.
MuxkpoOuonoruueckas aerpaaamus. Mukpooduonornyeckast
Tpanchopmanus. buokopposus (6HOMOBpEKACHUS).

Tema 1.2. Metoas! n3ydeHuss MeTabOIMIECKON aKTUBHOCTH
MHUKPOOPTaHU3MOB B IIPUPOIHBIX YCIOBUSX U in Vitro

2. Tema 1.3. depMeHTHI MUKPOOPTAaHU3MOB:
kiaccudukanus, QyHKIMH, OCHOBHbIE MEXaHU3MBI
JICUCTBUA.

Tema 1.4. OcHOBHBIE TUTIBI PEPMEHTATUBHBIX PEAKITUI
MHUKpOOHOIOTHIecKoi Tpancopmarmu. ConpsiKeHHBINR
METa0OTU3M.

Tema 1.5. IIpumenenre MUKpOOHBIX (PEPMEHTOB B
OMOTEXHOJIOTUH, POMBIIIIEHHOCTH, MEAUIINHE

3.
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2. buorpancdopmanus NPUPOIHBIX H CHHTETHYECKUX MAKPOMOJIEKY.JI

1. Tema 2.1. buokoHBepCcHs paCTUTEIBLHOIO ChIPbA
(L1eTUTH0II03b1, TEMULIEIUIIONO03bI, KpaxMala, TUTHUHA).
Tema 2.2. OcHOBHBIE TIPOIIECCH OMOTpaHChOpMAITUT
CTEPOUJIOB MUKPOOPraHU3MaMu

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

Tema 2.4. Ponb MUKpOOHBIX COOOILIECTB B AETPaialliu
KCEHOOMOTHKOB. MuKkpoOHas TpaHchopManus yCTOHIMBBIX
OpPraHNYECKHX MOJUTIOTAHTOB. bronerpamamms
HOJIMAPOMATHUECKUX YITIEBOJOPOJIOB, XJI0P(EHOIIOB,
NECTUIU/IOB, APOMATUYECKIX aMHHOB, B3PBIBUATBIX
BEILIECTB.

Tema 2.5. buorpanchopmariust IeKapCTBEHHBIX BEIIECTB.
Mexann3mbl HOpMHUPOBAHHS AHTUOMOTHUKOPE3UCTEHTHOCTH
U CTIOCOOBI €€ MTPEOI0NCHUS

3.

16

3. MoJjiekyJIIpHO-TeHETHYeCKHEe MeXaHU3MbI PeryJsiiiMi npoleccoB ouorpanchopm

alM¥ BeleCTB Y MUKPOOPTraHU3MOB

1. Tema 3.1. Mexanu3Mbl peryisiliui METabOINUECKUX
MIPOLIECCOB Y MUKPOOPraHu3MoB. [IpocThie 1 perynsiTopHbie
dbepMeHThI. MeXaHu3Mbl HHAYKIIAHA U PETIPECCHH.
Perymsiiust cunTe3a pepMEHTOB Ha YPOBHE TPAHCKPUIIIIUH.
Perynsinus metabonu3ma myTeM H3MEHEHUsI aKTUBHOCTH
dbepmeHToB. Perymnsius pa3BeTBICHHBIX MyTel
MeTaboJIm3Ma

2. Tema 3.2. IInasmunsl Oaxtepuii. Konbrorarusi.
XapakTepucTUKa 1erpaJaTuBHbIX TUIa3MU/.
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
MCIIOJIb30BAHUS 3TUX MPOIECCOB IS PEIICHHUS TTI00ATbHBIX
HKOJIOTHYECKHUX MPOOIIEeM

2. Tema 5.2. buonoruueckas nepepadoTKa IPOMBIIUIEHHBIX
U OBITOBBIX 0TX0/10B. buosHepreTuka. MeTtaHorenes.

Tema 5.3. buorpanchopMarust moJMMepoB
MHUKPOOHOJIOTUYECKOTO MPOUCX0XKIEHUS Ha TPUMEpe
nonuruapokcuankanoaros. Onpenenenue [I'A-
pa3pyLIAIIIUX MUKPOOPTaHU3MOB B OKpY Karolleil cpene

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
MOJIUTHIPOKCUATIKAHOATOB - aHAJIOTa CHHTETUYECKHUX IJ1aCTMacC:
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., JIlymnukos C. B., Duxenbxapar M.
[Mpuknanuas sxkobuorexnonorus: T. 1: yue0. mocoOue amist CTyA. o cretl.
"buorexnonorus" : B 2-x T.(Mocka: BUHOM, Jlaboparopus 3HaHuii).
Ky3uenos A. E., I'pagosa H. b., Jlyminukos C. B., Ourensxapt M.
[Ipuknannas skoOuoTexnomorus: T. 2: yuel. mocoOue Jyisi CTyI. 1O CIell.
"buorexnonorusa"(Mocksa: BUHOM, Jlaboparopus 3HaHUIA).

HetpycoB A. 1. BBenenue B OMOTEXHOJOTHIO: YU€OHUK JUISl CTYACHTOB
BY30B, 00YyUaronuxcs 1mo HampasieHuto "buomorus" u cMeXHBIM
HarpasieHussM(MockBa: Axanemus).

Hetpycos A. U., bonu-Ocmomnosckas E. A., I'opaenko B. M., Banos M. B.,
Kapagaiiko I'. ., Koxesun I1. A., Konorunosa H. H., Kotosa U. b.,
MaxkcumoB B. H., HoxxeBaukosa A. H., CemenoB A. M., Typosa T. I1.,
Onuna T. I'., HetpycoB A. 1. Dkonorust MUKpOOPraHU3MOB: Y4eOHUK JIJIs
CTYJICHTOB YHUBEPCUTETOB (0aKkanaBpoB), 00yHaIOUIUXCS MO CIEIUATBHOCTH
012400 "Muxkpobuonorua" u JpyruMm OHOJIOTHYECKUM CHEHATBHOCTSIM
(Mockaa: FOpaiir).

Jlymnukos C. B., I'panoBa H. b., Ky3nenos A. E., Ourensxapt M.,
YeboTaesa M. B., Baiiccep T. Ilpuxnannas sxoounorexnonorus(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., ITactepuax /l., AukoBckuii H. K. MonekymnsipHast OMOTEXHOIOTHS:
NPUHIIMIB U IPUMEHEHUe: nepeBo ¢ anrnuickoro(Mocksa: Mup).

Bonosa T. I'., 'mtens3on U. . buorexHomnorus: yueOHOe mocodue 1Jisi By30B
0 HarpaBIeHUIo "XuMHUUYecKas TeXHOJIOTHs 1 OMOTEeXHOJIOTHS ",
crienuanbHOCTH "Mukpobuonorus”, "Oxkonorus”, "buoskonorus",
"buorexnonorus"(Kpacnosipck: Kpacl'V).

Bonosa T. I'., Adanacosa E. H., 3anepeeB E. C., 3otuna T. A, Muponos II.
B., IIpynuukosa C. B., Copokun H. JI., CykoBarsiii A. I'., Humankas E. W.,
Bonosa T. I'. Dxosoruueckasi OMOTEXHOJIOTHS: YueOHOE ocoOue il 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. JIns noucka Hay4HbIX TyOJIUKaIMil, ydeOHbIX TOCOOUH, MOHOTpaduii y
00y4aronIMXcsl €CTh OCTYI K MOJTHOTEKCTOBBIM pecypcaM U 0azaM JTaHHbIX
yepe3 NMouckoByto cuctemy Hayunoit 6ubnuorexu COVY http://bik.sfu-kras.ru/

S @oHa OLEHOYHBIX CPeICTB

OneHoYHbBIE CPEICTBA HAXOAATCSA B MPWIIOKEHUH K pabodnM MporpaMMam
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 HATJISAHBIMA TOCOOUSIMHU, OCHAIICHBI KOMITBIOTEPHON TEXHUKOU IS
BbIX0/1a B IHTEpHET, IEMOHCTpPAIUY ay/IH- U BUICO MaTepUaIOB. AYTUTOPUU JIJIS
MIPOBEJICHUS KOHCYJIBTAIIMM M CAMOCTOSTCIIBHON PaOOThI TOJDKHBI ObITh OCHAIICHBI
KOMITbIOTEpaMH sl BbIX01a B UHTEpHET U UMETh JOCTYN K MHGOPMAITMOHHBIM
0a3aM JaHHBIX.
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