MWHOBPHAYKU POCCUU
®EOEPAJIbHOE TOCYAAPCTBEHHOE BIOXXETHOE OEPA30BATEJNIbHOE YYPEXOEHUE
BbICLUEIO OBPA30BAHUA
«BOPOHEXCKWW rOCYQAPCTBEHHbIN YHUBEPCUTET MHXXEHEPHbIX TEXHONOIMMM»

YTBEPXOAIO
W.0. npopekTopa no yyebHoun paboTe

) OOKYMEHT NOAMNCAH
("IE] .. QIEKTPOHHOM NOAMNUCHIO

CepTucukar: 00854147D9DB094CCIBCA23534D24EC1A8 BaCMHeH KO B " H "
Brapeneu: BacuneHko Butanuii Hukonaesuy (I'IO,D,I'IMCI:) (CD MO)

[eiicteuteneH: ¢ 26.09.2023 no 19.12.2024
«30» maa 2024 r.

PABOYAA MNMPOIrPAMMA
ANCUUNNNUNHBbI

CoBpeMeHHble MeToAbl NPOM3BOACTBA MUKPOOHLIX Obuonpenaparos

HanpaBneHne noarotoBku

06.04.01 Buonorus

HanpaBneHHocTb (Npodusb)

Mukpobuonorus

KBanndgukaumns BbinyCKHUKA

MarucTp

BopoHex



1. Uenun n 3agaum gucumnnuHbl

Llenbto ocBoeHust ancumnnuHbl (Moaynsi) «CoBpeMeHHble MeToabl NMpou3BOACTBa
MUKPOOHbIX BuonpenapatoB» dABNsSeTcS (HGOPMMPOBaHUE KOMMEeTeHUuMn obydatowerocs B
obnacTtu npogeccrnoHanbHoOM AeaTenbHOCTU U cdepe NpPodeCcCUoHanbHON AeATENbHOCTY:

- 22 lvweBas NPOMbIWNEHHOCTb, BKMOYas MNPOM3BOACTBO HanUTKOB M Tabaka (B
chepe TEXHOMNOMMN KOMMIEKCHON nNepepaboTKn MSACHOIO U MOSIOYHOIO ChipbS);

- 40 CkBO3Hble BMAbI NpodheccnoHanbHON OesaTenbHOCTH.

B pamkax OCBOeHusi nporpaMmmbl MarMcTpaTypbl BbIMYCKHUKM MOFYT FOTOBUTLCSA K
peweHnio 3agady  nNpodecCuoHanbHOM OEeATENbHOCTM  Crnefylowmx TUNOB:  Hay4yHO-
uccriedogameribCKUU; 3KCrepmHo-aHaaumu4yeckud.

lMporpamma cocTaBneHa B CcOOTBeTCTBUM C TpeboBaHusammn denepanbHOro
rocygapCTBeHHOro obpasoBaTenbHOro CtaHgapTa BbiCLIEro obpas3oBaHust MO HanpasfeHUIo
noarotoBku 06.04.01 Bronorus (ypoBeHb 06pasoBaHus - MaructpaTtypa).

2. Tepe4yeHb MNMaHMpPyeMbiX pe3ynbTaToB OOy4YeHUSA, COOTHECEHHbIX
C NNIaHUpPyeMbIMU pe3yribTaTaMU OCBOEHUA 06pa3oBaTeribHOM NpPorpaMmbI

Ne Kon HavmeHoBaHue Koa 1 HanmeHoBaHWe uHaukaTopa 4OCTUXEHMST KOMNEeTEHL MU
n/nm | KomneteH KOMMeTeHLMn
uun

1 MKe-4 CnocobeH K U 1nks4 - PaspabatbiBaeT Hay4yHO-MeTOoANYECKUE N y4ebHOo-
dhopMMpoBaHUIO MeToaudeckue matepuansl, obecneumsaloLLe peanvsalmio
Heobxoaumon obpasoBartenbHbIX NporpaMm
MeToaNYeCKon WO2nks-4 - MpoBoaMT oTAeNbHbIE BUABI y4EOHbIX 3aHATUIA NO
OOKYMeHTaumm no obpaszoBaTernbHbIM NporpamMmmam nof pykoBogCTBOM
obpasoBartesbHbIM crneymanucta 6onee BbICOKOM KBanudmkauum
nporpammam B 06nact | UO3nkes -MICNONb3yeT TEXHUYECKME CPEACTBA NOMCKA Hay4HO-
MUKpobuonorum c Guonorudeckon (MMKpoburonornyeckon) MHpopmauum B
NpMMeHeHVem rnobanbHbIX KOMMbIOTEPHBIX CETSAX, YHUBEpPCarnbHble NakeThl
MHPOPMALIMOHHBIX NpUKNagHbIX KOMMbIOTEPHbLIX NPorpamMm,
TEXHOJI0rvmn crneumnanvavpoBaHHble 6a3bl AaHHbIX

Koa n HanmeHoBaHue MHAUKaTopa Pe3synbTaTthl 06y4YyeHUs (nokasaTenu oueHMBaHUA)

AOCTUXKEHUSA KOMMETEHLUN

WO1rks4 - PaspabatbiBaeT Hay4YHoO- 3HaeT: OCHOBHbIE METOL0NOrMyYeckne NPUHLUNLI U1 MeTOAbl Hay4YHO-

MeToamYeckne n yuebHo- nccnepoBaTenbCcKon AesaTenbHOCTU B obnactun 6uonornn; metoabl

MeToaudecKkne matepuarnsl, ny6rmMyHOro npeactaBneHns pesynbTaToB BbIMOMHEHHbIX HAYYHbIX

obecneynBatoLLne peannsaumo nccneaoBaHun

obpasoBaTenbHbIX NporpaMm YMeeT: roToBuUTb U Ny6rmMkoBaTb Hay4YHO-TEXHUYECKNE OTUYETHI U

NpPoekTbl; 060CHOBLIBATL BbIGOP METOO0B U METOANYECKUX MPUEMOB,
afleKBaTHbIX MOCTABNEHHON LieNnn; CTaBUTb Liefb M OpraHn3oBaTb
npoBefeHne Hay4YHOro UccneaoBaHMs No akTyanbHoOW npobrneme m
paspabaTtbiBaTb Hay4HO-MeTOOUYECKME U Yy4eOHO-MeToanYeckue
MaTepwuarnsl, obecneunBaroLme peanusaunto obpasoBaTenbHbIX
nporpaMmm

BnapeeT: HaBblKaMK BbINOTHEHNST BUOXMMNYECKOTO SKCNEPUMEHTA C
NCNOSIb30BaHNEM BO3MOXXHOCTEN PasfMyHbIX PU3MKO-XMMUYECKMX
MEeTO[O0B aHanu3a, opraHnsaumm y4ebHbIX 3aHATUN

NO2nke-4 - NMpoBOoaAUT oTAENbHBLIE 3HaeT: 06nacTn NPUMEHEHNST 1 BO3MOXHOCTW pasfnyHbIX (OU3MKO-
BUAbI Y4EOHbIX 3aHATUI NO XUMMYECKMX METOAOB aHanu3a no obpasoBaTesibHbIM NporpamMmmMmam
obpaszoBarenbHbIM NporpaMmmam nog | uonorun

pPYKOBOACTBOM cneunanuncTta bonee YMeeT: NnpoBOAUTb OTAENbHbIE BUAbLI YHEOHbLIX 3aHATUI MO

BbICOKOWN KBanudukaumnm obpasoBaTtenbHbIM NporpaMmam nog pykoBOACTBOM creuunanucTa
©onee BbICOKOW KBanudukaumm

Bnapgeet: HaBblkamu NpoBeAeHUs y4ebHbIX 3aHATUIA N0 PUNKO-
XUMMYECKMM MeTodam UccrnegoBaHuns

NO3nks4 -YiCcNonb3yeT TexHMYeckne 3HaeT: TexHu4eckme cpeacTBa noucka Hay4yHo-6monornyeckom
CpeacTBa noucka Hay4yHo- (MuKkpobmonormyeckon) MHopmauun B rinodanbHbIX KOMMLIOTEPHbIX
Ovonoruyeckon CeTAX, yHMBepcarbHble NakeTbl NPUKNaAHbIX KOMMbIOTEPHbIX
(MMKpOBMOnorMyeckom) MHpopmaumm | nporpamm, cneLmanm3mpoBaHHbie 6a3bl AaHHbIX




B rnobanbHbIX KOMMNBITEPHbIX CETSX, | YMEET: NCMOoNb30BaTb TEXHUYECKNE CPEACTBA NOUCKA Hay4HO-
YHMBepCarbHble NakeThbl Guornornyeckon (MMKkpobmonornyeckon) MHdopmauumn B rnodanbHbIX
NPUKNagHbIX KOMMbIOTEPHbIX KOMMbIOTEPHbIX CETSX, YHUBEPCArbHbIE NaKeTbl NPUKNagHbIX
nporpamm, cneunanuavpoBaHHble KOMMbOTEPHbIX NPOrpaMM, cneumanusmpoBaHHble 6a3bl AaHHbIX
6a3bl AaHHbIX BnapeeT: HaBblkaMu paboTbl HA COBPEMEHHOM KOMMbIOTEPHOM
obopyaoBaHuu B cpepe dronorum n Mmmkpobuonorum

3. Mecto aucuunnuHbl (Moayns) B cTpyktype Ol BO

OucumnnuHa oTHOCUTCA K yacmu, ¢hopmupyemoll ydacmHukamu obpasogameribHbIX
omHoweHud bnoka 1 OOTI. QucumnnnHa snaetcs 06s3aTenbHON K N3YyYeHUHo.

M3yyeHre aucumnnmHbl OCHOBAHO Ha 3HAHUSAX, YMEHUSX U HaBblkaX, NONMYyYEHHbIX Npu
n3yyeHMn obyyawwmmuca aucumninuHd: MonekynspHas 6uonoausi MUKpOBGHOU Knemku,
Gonbwou npakmukym rno mMukpobuosnoauu, buornoausi pa3nuyHbIX MakCOHOMUYECKUX 2Py
MUKpoopeaaHu3mos, r'eHemuka adanmauut, Cucmema XACCI1 e nuwesbix rnpou3sodcmeax.

OucumnnuHa aBNsSeTca npefwecTByOLWENn Ans Crneaylowmx OUCUMNANH U NPaKTUK:
CrieyuarbHbIlU rnpakmukym 1o Mukpobuosioeuu, 'eHoMuka, rnpomeomMuKka U 3ru2eHemukKa,
Cmpameausi 6buoxumudeckol adanmauuu, MornekynsapHbie memolObl Oua2HOCMUKU 8
buonozauu, CospemeHHble MemoObl OU3UKO-XumMuYeckol buosioeuu, Y4yebHas npakmuka,
npakmuka o HarpasesieHur rpogeccuoHasribHou OessmenbHocmu, [lpou3eoOcmeeHHast
npakmuka, npakmuka no npoguso npogeccuoHanbHol dessmesibHocmu, rnpakmu4yeckasl
nodzomoeka, nodzomoeka K rnpouedype 3awumbl U  3awuma  8biryCKHOU
KearnugukayuoHHoU pabomel, npogedeHus 20cydapcmeeHHOU umoaoeol ammecmauuu.

4. O6bem gucumnnuHbl (Moayns) n BUAbl y4ebHon paboThbl
O6Lwaga TpyaoeMKoCTb ANCLMNNNHBI (MOAYNS) COCTaBNseT 2 3a4eTHble egMHULbI.

PacnpegeneHue
- Bcero TPYAOEMKOCTU Mo
Buabl yuebHoM paboThl aK. 4 cemecTpam, ak. u
3 cemecTp
O6Lwasa TpygoeMKOCTb AUCUMIMITMHBI (MoayIns) 72 72
KoHTakTHas paboTa B T. Y. ayAUTOPHbIE 3aHATUS: 37 37
Jlekuumn 18 18
8 MoM 4ucrie 8 hopme rpakmuyeckol nod2omosKku - -
MpakTnyeckme/nabopaTopHble 3aHATUSA 18 18
8 MOM yucre 8 chopmMme rnpakmu4eckol nod2omosKu 18 18
KoHcynbTaumm Tekyime 0,9 0,9
Bud ammecmauyuu (3a4em) 0,1 0,1
CamocTosATenbHasa paboTa: 35 35
[MpopaboTka maTepranos No nekumsaM, yuebHukam, y4ebHbIM nocobumsam 9 9
MoaroToBKa K NpakTU4ecknm/nabopaTtopHbIM 3aHATUSIM 9 9
[omaluHee 3agaHue, pedepar 17 17

5 CopepxaHue aucuunnuHbl (Moaynsl), CTPYKTYypUMpoBaHHOe NO Temam
(paspenam) ¢ ykazaHMeM OTBeAEHHOro Ha HUX KONMYyecTBa akafjleMU4eCKUX 4acoB U
BMAOB Y4€OHbIX 3aHATUMN

5.1 CopepxaHue pasgenoB AUCUUNIUHBLI (Moayns)

TpyooeMmk

HavnmeHoBaHune

Ne pasgena CopnepxaHve pasfena ocTb

n/n (vkasbigatomess memMbl U Qudakmuyeckue eOUHUUbI) pasgena,
ANCLMMANHBI sne

KneTkun npokapmoT n aykapmnoT- uctouHuku bAB; ocobeHHoCcTn nx

TexHonorms meTabonuama. lNMpoayueHTsl BAB, TexHONOrMa NonyyYeHus un

1 BuonpoLecca npumeHeHus. Cnocobbl NONyYeHUs U COBEPLLUEHCTBOBAHUS 24
NPOAYLEHTOB : CenekLmsa U MyTareHes, reHeTu4eckas u KneTouHas

nHxeHepus. OcobeHHOCTU NMPOMBILLIIEHHOIO CUHTE3a MPU y4acTum




PEKOMBUNHAHTHBIX MUKPOOPraHM3MOB. XpaHeHue 1 KynbTUBMpOBaHNE
pPeKoOMBUHaHTHBIX NPOAYLIEHTOB. TexHonorns 6uonpoLeccos.
OcHoBHas depmeHTaums. lNeprnogmnyeckoe n HenpepbIBHOE
KynbTUBMPOBaHWEe. BblgeneHne n ouncTka LeneBoro Npoaykra.
KpuTepumn oueHkn adhdekTUBHOCTM npoLecca. AnnapaTtypHoe
obecneyeHne ONOTEXHONOIMYECKNX NPOLIECCOB.

CoBepLueHcTBOBaH
ne MUKPOOHbIX
TEXHOMormn ans

AHTMOMoTUMKN. Knaccndumkauus. MNpoayLeHTbl aHTUOMOTHKOB.
OCHOBHblE 3aKOHOMEPHOCTN BUOCKMHTE3a aHTMOMOTUKOB. Chipbe,
cpenbl M TEXHOMNOMS NPOMBbILLIIEHHOTO NONTYYEHUSI aHTUOMOTUKOB.

2 | nony4yeHus MonyyeHne NONyCUHTETUYECKUX aHTUBUOTNKOB. KOHTpOrb 24
nekapcTBEHHbIX Npou3BOACTBA M aHanM3 roToBOW Npoaykuun. MNepcnekTuebl
cpeacTts COBpeMeHHOW BuoTexHonorum B 06nacty NpoMbILLIEHHOrO
nony4yeHus aHTMGMOTHKOB. PepMeHTbl. PeKOMBUHAHTHBbIE Bernku.
Buonpenaparbl Buonpenapatbl AN NPOMbILLSIEHHOCTU U CEMNbCKOro XO3ANCTBA.
3 ans MwukpoGBHble MHCeKTMLMABI, PyHIMLMALI, BroynobpeHus 23
NPOMBILLFIEHHOCTU | (MMKPOOPraHn3Mbl -NPOAYLEHTbI, 0OCOBEHHOCTN TEXHONOMMN
nonyyexus). NpeMmMyiectsa u HegOCTaTKM.
KoHcynbmayuu mekywue 0,9
Bud ammecmauyuu (3a4em) 0,1
5.2 Pasgenbl AgMcuunnuHbl U BUAbI 3aHATUN
Ne Jekuun, M3 (C), | CPO, ak.
HaumeHoBaHve pasgena QuCUMnvHbI
n/n akK. Y ak. 4 Y
1 TexHonornsa Guonpouecca 6 6 12
2 CoBepLueHCTBOBaHNE MUKPOOHLIX TEXHONOTMIA A1 6 6 12
Nony4YeHns NEKapCTBEHHbBIX CPEACTB.
3 | Buonpenapatbl 415 NPOMbILLIEHHOCTH. 6 6 11
KoHcynsmayuu mekywue 0,9
Bud ammecmauyuu (3a4em) 0,1
5.2.1 Nekunn
No HanmeHoBaHuve Tpyooem
/n pasgena TemaTtvka NeKUNOHHbIX 3aHATUN KOCTb,
ONCUMNIIVHBI ak. 9
KneTkn npokapuoT 1 aykapuoT- cTouHukn BAB; ocobeHHocTH
ux metabonuama. lNpogyueHTbl BAB, TexHONormst nony4yeHus n
npumeHeHusi. Cnocobbl NonyYeHUs 1 CoBepLUIEHCTBOBAHNS
NPOAYLEHTOB : CEeNneKkLMa U MyTareHes, reHeTmdeckas u
KnetoyHasa nHxeHepus. OcobeHHOCTU NPOMBILLIIEHHOIO CUHTEe3a
1 TexHonorus npuv y4acTum peKOMBUHAHTHBIX MUKPOOPraHM3mMoB. XpaHeHue u 6
Buonpouecca KyNbTUBMPOBaHUE
PEKOMOUHAHTHBIX NPOAYLLEHTOB. TEeXHONorns GuonpoLeccoB.
OcHoBHas epmeHTaums. lNeproanyeckoe n HenpepbIBHOE
KynbTUBMpPOBaHMe. BbigeneHne n ouncTka LeneBoro npoaykra.
KpuTepumn oueHkn agpdekTUBHOCTM npolecca. AnnapatypHoe
obecnevyeHne BMOTEXHONOIMYECKNX NPOLIECCOB.
AHTMOMOTUKN. Knaccndmkaums. NpoayLeHTbl aHTUOMOTUKOB.
OCHOBHblE 3aKOHOMEPHOCTM BUOCKMHTE3a aHTUOMOTUKOB.
CoBepLueHCTBOBaHME
MMKDOBHBIX Chlpbe, cpefbl U TEXHOMOMMNSI MPOMbILLIIEHHOTO NOMYy4YeHns
TEXHOMOTWIA S aHTUOMOTUKOB.
2 nonydeHys MonyyeHune I'IOJ'IyCMHTeTI/IHeCKI/IXVaHTI/I6I/IOTI/1KOB. KoHTponb 6
nNpon3BOACTBA U aHann3 roToBow npoaykumu. lNepcnektusbl
neKkapCTBEHHbIX .
CPEncTE. CoBpeMeHHoN BuoTexHonornm B 0611acty NPOMBbILLIEHHOMO
nonyyeHnsi aHTUBUOTUKOB. PepMeHTbl. PEKOMOUHAHTHbIE
Oenku.
Bronpenapatbl AN NPOMBbILLNIEHHOCTH U CENbCKOro X035MCTBA.
3 Bruonpenapatbl ans MuKpoOHbIe MHCEeKTUUMABI, PYyHIMUMABI, OnoyaobpeHns 6
NMPOMBILLITEHHOCTMW. (MVKpOOpraHuambl -NPoOAYyLIEeHTbI, 0COBEHHOCTU TEXHONOTNN
nonyyenus). NpevmyLiectsa 1 HEQOCTATKN.




5.2.2 [NpaKkTnyeckne 3aHATUA (CeMUHapsbI)

Tpyno-
Ne | HanmeHoBaHue pasgena .
TemaTturka NpakTU4EeCKNX 3aHATUI €MKOCTb,
n/n ONCUMNINHBI
ak. v
OcHOBHble MeTOAbI BbIAENEHUS M O4YUCTKM BMONOrnyeckm
aKTMBHbIX BellecTB.PpaKLMOHHOE ocaxaeHue,
TexHonorus - paKL A
1 BronpoLiecca Xpomartorpacudeckme MeToabl U agcopobums. 6
MeToapl BblAeneHust n aHanm3a 6enkos, yrneBogoB,
HYKNEWHOBbLIX KMCMNOT, nunuaos 1 ap. BAB.
MonekynsipHble MexaH13mbl (POPMUPOBaHUS
CoBepLueHcTBOBaHME N
o aHTUONOTUKOYCTOMYMBOCTU U CNOCODLI €€ NPeoaoneHus.
MUKPOBHbBIX TEXHOMOIMN
2 KrnoHupoBaHue reHoB OMoCMHTE3a aHTUONOTUKOB. 6
AN Nony4yeHus
YcoBepLUeHCTBOBaHME NPON3BOACTBA aHTUObMOTNKOB. CHHTES
nekapCTBEHHbIX CPeaCcTB.
HOBbIX aHTMOMOTUKOB.
Buonpenapatbl Ha ocHOBE TOKCMHOB Gaumni. TokcuHbI B.
thuringiensis. MexaHn3m geNCTBMS TOKCUHOB M acnekTbl
npumMeHeHus. WaeHTndnkauusa n reHetudeckasi MHXeHepus
reHOB TOKCUHOB.
Buonpenapatbl ons
3 MpounsBoacTBO MUKPOBHLIX 6enkoBbIX NpenapaTos. [lonyyeHne 6
NPOMBbILLITEHHOCTMW.
BOO Ha oTxofax pa3nuyHbIX Npon3soacTs Kommepueckune
KOpPMOBbIE MpenapaTbl 515 CeNIbCKOXO3SINCTBEHHbIX XXUBOTHbIX.
VMcnonb3oBaHne METOLOB rEHETUYECKON NHXEHEPUM B
COBEpLUEHCTBOBaHMM GuonpenapaToB 4715 3aLnTbl PACTEHUN.
5.2.3 JlabopaTopHbI NPaKTUKYM HE rpedyCMOompeH
5.2.4 CamocTosTenbHas paboTta obyyaroLmxcs
No HaumeHoBaHune Bug CPO Tpynoo-
n/_n pasgerna QUCUMMIVHBI €MKOCTb,
yac
lMpopaboTka maTepuanoB MO NeKUMsM, yvyeOHuKam, y4eOHbIM 3
1 TexHonorus nocobusam
Guonpouecca lMoaroToBKa K NpakTU4eckMm/nabopaTtopHbIM 3aHATUAM 3
[JomaluHee 3agaHuve, pedepar 6
CoBepuieHcTBoBaHMe | NMpopaboTka maTepuanoB MO NekuMsMm, yvyebHukam, y4yeOHbIM 3
MUKPOOHbIX nocobusam
TexHonormm ans lMoaroToBKa K NpakTU4eckMm/nabopaTtopHbIM 3aHATUAM 3
2 nony4yeHus [JomawHee 3agaHuve, pedepar 6
NekapCTBEHHbIX
cpeacTs.
lMpopaboTka maTepmanoB MO nekuuam, ydyebHukam, yvyeBHbIM 3
3 Buonpenapatbl Ang nocobusam
NPOMBbILLITEHHOCTMW. MogroToBka K NpakTU4eCKMmM/NabopaTopHbIM 3aHATUAM 3
[omaluHee 3agaHue, pedepar 5

6 YuyebHO-meTOAMYEeCKOe U UHcpoOpMaLMOHHOE obecnevyeHne AUCLUNINUHBI

(mopyns)
[na ocBoeHna AncLMNIMHblI 06yYaloLWNNCa MOXET MCNOMb30BaTh:

6.1 OcHoBHas nuTepartypa
Mukpoburonorus : yyebHoe nocobue ansa sy3os. (rppud YMO) / P. I'. T'ocmaHos, A. K.
ManunynnuH, A. X. Bonkos, A. N. M6parumoBa. — 4-e n3g., ctep. — CaHnkr-lNetepbypr : JlaHb,
2021. — 496 c. https://e.lanbook.com/book/171851
AkumoBa, C. A. BuotexHonornsa : yyebHoe nocobue. — 2-e u3g. — Bonrorpag :
Bonrorpaackun N'AY, 2018. — 144 c. https://e.lanbook.com/book/112369




OpraHusauus BMOTEXHOMNOrMYeckoro Npon3BoacTea : y4ebHoe nocobue gns By3o0B /
A. A. KpacHowTaHoBa [ pgp.]; nog pepakumen A. A. KpacHowTaHoBon. — MockBa :
N3paTtenbctBo KOpawnT, 2023. — 170 c. https://urait.ru/bcode/519139

6.2 [lononHuTenbHaa nuteparypa

®upcos, . M. Bupyconorus n 6uotexHonorus : ydyebHoe nocobune. — 2-e usg., gon.
— Bonrorpag : Bonrorpagckum M'AY, 2015. — 232 c. https://e.lanbook.com/book/76630

My3sadpapos, E. H. BuotexHonornsa. OcHoBbl 6uonorun. — 2-e unsg., crep. — CaHKT-
MeTepbypr : JlaHb, 2023. — 168 c. https://e.lanbook.com/book/271304

MuweBaa GuMOTEXHONOrMs NPOAYKTOB M3 CblpbS PACTUTENBHOrO MNPOUCXOXAEHUS :
yuyebHuk / A. HO. MNMpocekos, O. A. Heseposa, I'. b. MNuwukos, B. M. MNo3HskoBCkun. — 2-e

n3g., nepepab. wn gon. — KemepoBo : KemlY, 2019. — 262 c.
https://e.lanbook.com/book/135193
Mecuos, . B. buotexHonorna : y4yebHo-meToamnyeckoe nocobue. — Tyna : TITIY,

2021. — 68 c. https://e.lanbook.com/book/213473

Epmakos, B. B. BeTtepuHapHasa mukpobuonorna n mukonorus : yyebHoe nocobue. —
Camapa : CamlAY, 2018. — 262 c. https://e.lanbook.com/book/109419

Kasumumpuenko, O. B. lNMpakTukym no mukpobuonorum : yyebHoe nocobue. — CaHKT-
MeTepbypr : JlaHb, 2020. — 124 c. https://e.lanbook.com/book/133904

6.3 lepeyeHb y4yebOHO-MeTOAMYECKOrOo oObecneyvyeHUMsA AONsi CaMOCTOATENIbHOW
paboTbl obyyarLwmxcs

Mwukpoburonornss NpoAyKTOB >XMBOTHOMO MNPOUCXOXAEeHUs : yd4ebGHoe nocobue /
coctaButenbe O. M. Cobonesa. — KemepoBo : Kysbacckasa [CXA, 2017. — 111 c.
https://e.lanbook.com/book/143028

Mnewakosa, B. . Mukpobuonorusa : yuebHoe nocobue. — Omck : Omckuin FAY, 2019.
— 75 c. https://e.lanbook.com/book/126624

3anuesa, T. A. Mukpobuonorua n duotexHonorna : yd4ebHoe nocobue. — lNepmb :
MHNMY, 2011. — 77 c. https://e.lanbook.com/book/160393

6.4 TlepeyeHb pecypcoB WHDOPMALUOHHO-TENIEKOMMYHUKALMOHHON CeTu
«MHTepHeT», HeOOXO0ANMBIX ANl OCBOEHUA AUCLUNIINHBLI (MoAyns)

HanmeHoBaHue pecypca cetu «IHTepHeT» ONEKTPOHHbIV agpec pecypca
HaydHas anekmpoHHas 6ubriuomeka http.//www.elibrary.ru/defaulttx.asp?
ObpasosameribHas rinamgpopma «FOpatim»y https://urait.ru/
36C «JlaHb» https.//e.lanbook.com/

AUNBEC «Mezallpo» https://biblos.vsuet.ru/MegaPro/Web
Caim Mu+Hucmepcmea HayKu U 8biclie20 http.//minobrnauki.gow.ru
obpasosaHusi PO

AnekmpoHHasi UHhopmMayUuOHHO-0bpa3osameribHasi http://education.vsuet.ru

cpeda ®I60Y BO «BI'ynTt

6.5 [lepevyeHb WHPOPMALUOHHBLIX TEXHONOIMMW, WUCMNOMb3yeMbiX NpU
ocyuwiecTBNeHun obpasoBaTenibHOro npouecca no AucuunivHe (Moaynio), BKIKOYan
nepeyvyeHb MNpPOrpaMMHOro obGecne4yeHusi, COBPEMEeHHbIX npocdeccuoHanbHbIX 6a3
AaHHbIX 1 UHPOPMALIMOHHbIX CMPABOYHbIX CUCTEM

[Mpu  usyyeHuu  OucuyurnuHbl  UCMOb3yemcsi  rnpoepaMmmHoe  obecriedyeHue,
COBPEMEHHbIE rpogheccuoHarnbHble 6a3bl 0O0aHHbIX U UHQOPMaUUOHHbIE CrpagoYHbIe
cucmembl: INOC yHusepcumema, 8 moM 4yucrsie Ha b6ase rnpoespamMMHoU 1amgpopmbl
«Cpeda anekmpoHHo20 obyyeHus 3KL», aemomamu3upoeaHHas UHgopmauyuoHHas 6asa
«MIHmepHem-mpeHaxepsbl»,  «MMlHMepHem-sk3ameH» U np. (ykadamb  cpedcmaa,
Heobxo0uMmebl 01151 peanusayuu OUCUUnuHbl).

NMpn ocBoeHUM [UCUMNNUHBLI UCNONb3yeTCA JIMLUEH3UOHHOe U OTKpbITOe
nporpammHoe obecneyeHue:




Mporpammbl

INTuueH3uun, peKkBU3NTbLI NOATBEPXKAAIOLWEro AOKYMEHTa

Adobe Reader Xl

(6ecnnatHoe MO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-
distribution.html

Anbt O6GpasoBaHue

Jinuensma Ne AAA.0217.00
€ 21.12.2017 r. no «beccpo4Ho»

Microsoft Windows 8

Microsoft Windows 8.1

Microsoft Open License

Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1
License No Level#61280574 ot 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license

Microsoft Office
Professional Plus 2010

Microsoft Open License

Microsoft Office Professional Plus 2010 Russian Academic OPEN 1
License No Level #48516271 o1 17.05.2011 r.
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license

Microsoft Open License

Microsoft Office Professional Plus 2010 Russian Academic OPEN 1
License No Level #61181017 o1 20.11.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license

Microsoft Office 2007
Standart

Microsoft Open License

Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-
programs/open-license

Libre Office 6.1

NMnuensna Ne AAA.0217.00
¢ 21.12.2017 r. no «beccpoyHo» (BkmtoveH B yCTAHOBOYHbIN NakeT
onepaunoHHomn cuctembl AnbT ObpasoBaHue 8.2)

Cnpaequo-npaeoeble cucmemsli

Mporpammbl

ITnueH3un, peKBUM3NTbLI NOATBEPXKAAIOLWEro AOKYMeHTa

CnpaBoy4Hble MNpaBoBas
cuctema «KoHcynbTaHT
Mnoc»

JoroBop o coTpyaHudectee ¢ “UHopMCBA3b-YepHO3EMbE™,
PernonanbHanbHbI MHOOPMALMOHHBIN LIEHTP 0BLLLEPOCCUNCKON CEeTU
pacnpocTpaHeHusi npaBoBon nHgopmauum KoHcynbTaHT Mntoc Ne 8-
99/RD ot 12.02.1999 .

7. MaTtepuanbHO-TeXHMYeCKoe obecrnevyeHne AUCLUUNIMUHDI

YyebHasa ayautopusa ansa
npoBeAeHnA y4eOHbIX
3aHATUMM Ned03

Hoytbyk, mynbTumeamiHein npoektop ACER, akpaH. Komnnektel Mebenu ang
yyebHoro npouecca. Anbt ObpasosaHue 8.2 [JinueHsmsa Ne AAA.0217.00 r. no
«BbeccpouHo»], Libre Office 6.1 [JluueHauna Ne AAA.0217.00 ¢ 21.12.2017 r. no
«BbeccpoyHo» (BkntoveH B yCTAaHOBOYHBIV MAKET ONepauuoHHOM CUCTEMBI
AnbTt ObpasoBaHue 8.2)].

YyebGHasa ayguTtopus ans
npoBeAeHuUsi y4eOHbIX
3aHATUN Ne434

KomnbroTep, HOYTOYK, MynbTuMmeaunHein npoektop ACER, akpaH. KomnnekTbl
mebenu anst yuebHoro npouecca. Anbt ObpasoBaHue 8.2 [JnueHsusa Ne
AAA.0217.00 r. no «BbeccpoyHo»], Libre Office 6.1 [JluueHana Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo» (BkntoveH B yCTAHOBOYHbIV MakeT
onepauunoHHor cuctembl Anbt O6pasoBanue 8.2)].

MomelweHue ansa
camMmocTosiTenbHOM
pa6otbl Ne 416

KomnbtoTepbl - 2 WT., HOYTOYK, MynbTuMeaunHbeii npoektop ACER, akpaH.
Komnnektbl mebenu ansa ydebHoro npouecca. Anbt ObpasoBaHue 8.2
[Inuensmna Ne AAA.0217.00 r. no «beccpoyHoy], Libre Office 6.1 [JluueHsns Ne
AAA.0217.00 ¢ 21.12.2017 r. no «beccpoyHo» (BkrtoveH B yCTaHOBOYHbIN
nakeT onepaunoHHon cuctembl AnbT ObpasoBaHue 8.2)].

8 OueHoYHble MaTepuanbl ANs NPOMEXYTOYHOW aTTecTauuu oGyyvarlmxcs no

aucuunnuHe (Moayno)




OueHouyHble maTtepuanbl (OM) Ansa AncumnIIvHbl (Moayns) BKOYaoT:

- MepeyeHb KOMMNETEHUMA C yKasaHMeM WHOUKATOPOB LOCTUXKEHUS KOMMETEeHUUN,
3TanoB Ux OpPMUPOBaHNSA B NpoLiecce OCBOEHNS 0Bpa3oBaTenNbHON NporpamMmmbl;

- OnucaHue LwKan oueHNBaHus;

- TUNOBbIE KOHTPOSbHbIE 3aaHWUS UMW UHble MaTepuarnbl, HeOBX0AMMble O11S OLEHKU
3HaHUW, YMEHWUWN, HABbIKOB;

- MeToAuyeckue Martepuvansl, onpegensiowme npoueaypbl OUEHWBaHUS 3HaHUW,
YMEHWIN, HAaBbIKOB U (UNK) OMnblTa OEATENbHOCTH.

OM npegcTtaBnsiOTCA OTAENbHLIM KOMMSIEKTOM UM BXOAAT B cocTaB pabouyen
nporpamMmmbl AUCUMNIINHBI (Moayns).

OueHouHble maTepuanbl opmupytoTesa B cootBeTcTBumn ¢ 1 BI'YUT «lNonoxeHune 06
OLEHOYHbIX MaTepuanax».



NMPUNOXEHUE
K pabo4yen nporpamme

1. OpraHM3auMoHHO-MeToANYECKME AaHHble AUCLUUNIIUHbI AN OYHO-3a04YHOW

copmMbI 06yUHeHus

11 O6bembl pasnuyHbix ¢Gopm y4yebHOM paboThbI

cooTBeTCTBMUN C y‘-leGHbIM nnaHom

n BuUAbl KOHTpoONA B

O6Lwaga TpyaoemMKoCcTb ANCLMMMNHBI (MOAYNS) COCTaBNSET 2 3a4eTHble eQuHMULbI.

PacnpegeneHue
- Bcero TPYAOEMKOCTH No
Buabl yueb6HoOM paboThl aK. 4 cemecTpam, aK. Y
4 cemecTp
Obwas TpygoemMKoCTb AUCUMMIIUHBI (Moayns) 72 72
KoHTakTHas paboTa B T. Y. aygUTOPHbIE 3aHATUS: 24,7 24,7
Jlekumm 12 12
8 MOM Yucrsie 8 hopme rpakmuyeckol mod2omosKu - -
MpakTnyeckme/nabopaTopHbie 3aHATUS 12 12
8 MOM Yucrsie 8 hopme rpakmuyeckol mod2omosKu 12 12
KoHcynbTaumn Tekywue 0,6 0,6
Bud ammecmauyuu (3a4em) 0,1 0,1
CamocTosATenbHasa pabora: 47,3 47,3
[MpopaboTka maTepranos No nekumsaM, yuebHukam, y4ebHbIM nocobusam 14 14
[MoaroToBKa K NpakTu4eckMm/nabopaTtopHbIM 3aHATUAM 12 12
[omaluHee 3agaHue, pedepar 21,3 21,3




OLIEHOYHbLIE MATEPUAIbI
anA NPOMEXYTO4YHOU ATTECTALIUU

no gucuunnmHe

CoBpeMeHHble MeToAbl MPOU3BOACTBA MUKPOOHbIX
ouonpenaparoB




1. Uenun n 3agaum gucumnnuHbl

1. Llenun v 3agayum AMCUUNIUNHDbI

Llenbto ocBoeHus aucuunnuHbl (moayns) «CoBpemMeHHble MeTodbl NMpou3BoAcTBa
MUKPOGHbIX GuonpenapatoB» sBASETCA POPMUPOBAHME KOMMETEHUM oby4vatowieroca B
obnactn npodeccnoHanbHOM AeATeNbHOCTM U cdhepe NPOdECCMOHANbHON AEeATENBHOCTY:

- 22 luweBas NPOMBbILWNEHHOCTb, BKMOYas NPOM3BOACTBO HanuUTKOB M Tabaka (B
chepe TEXHONOrMM KOMMMEKCHOM nepepaboTKn MACHOMO U MOMOYHOTO CbIpbs);

- 40 CkBO3Hble BUAbI NPOdECCNOHANBHON OEATENTbHOCTM.

B pamkax ocBoeHWs nporpamMmbl MaructTpatypbl BbIMYCKHUKM MOTYT FOTOBUTLCSH K
peweHnio 3agady  npodeccuoHarnbHOM OesTeNbHOCTU  crnefylwmx TUMNoB:  Hay4yHO-
uccrniedogamerbCKUU; 3KCrepmHo-aHanumu4eckud.

[Mporpamma cocTaBneHa B COOTBETCTBUM C TpeboBaHnsmu PegeparnbHOro
rocyaapcTBeHHOro obpasoBaTenbHOro cTaHgapTa BbiCero 06pasoBaHNA No HaNpaBfeHUo
nogrotosku 06.04.01 bruonorus (ypoBeHb obpa3oBaHnd - maructpatypa).

2. TllepeyeHb NNaHUpyeMbix pe3ynbTaTOB OOYy4YeHUS, COOTHECEHHbIX
C NNaHMpyeMbiMn pe3ynbTaTamMyM OCBOEHUsSl 06pa3oBaTeribHOW NporpaMmmbli

Ko HanmeHoBaHu Koa v HanmeHoBaHMe nHamnkaTopa
a € KOMMNeTeHUUn AOCTVXKEHUS KOMMETEHLNN
n/n | komnet
eHunmn
NKe-4 CnocobeH K O nke-4 - PaspabartbiBaeT Hay4HO-
opMmnpoBaHUIO MeToaunyeckue n y4yebHo-meTOaMYECKME
HeobGxoanmon mMarepuansl, obecneunBatoLme peanusauuio
METOONYECKON obpasoBaTtenbHbIX NPorpaMmm
AOKyMeHTauum  no NO2nks4 - [lpoBOgMT oOTAEnNbHble BUAbI
obpasoBaTenbHbIM | y4eOHbIX 3aHATUN no obpasoBaTesibHbIM
nporpaMmmam B | NporpaMmaM nog PYyKOBOACTBOM  cheuuanucra
obnactu ©onee BbICOKOW KBanndmkaumnm
Mukpobuonormm ¢ NO3nke-4 -Micnonb3yeT TexHuyeckne cpencrea
NnpUMeHeHNeM noucka Hay4YHO-6nonornyeckom
NHOPMALIMOHHBIX | (MMKpoBMonorMyeckon) nHcpopmauun B rrnobanbHbIX
TEXHOSormm KOMMbIOTEPHbLIX CETSX, YHMBEpPCamnbHble MNaKeTbl
NPUKNagHbIX KOMMNbIOTEPHbIX nporpamMm,
cneunanmanpoBaHHble 6a3bl JaHHbIX

Koa n HanmeHoBaHue Pe3ynbTatbl 00y4yeHus (nokasartenu
MHAUKaTopa AOCTMXKEHUA oLueHuBaHuA)
KOMMeTeHLUM
WO rke-4 - 3HaeT: OCHOBHblE METOLO0NOrMYecKkne MPUHLMUMbLI 1
PaspabaTbiBaeT Hay4HO- | METOA4bl Hay4yHO-UCCeaoBaTeNbCKOM OeATENbHOCTU B

meToaudeckne u  ydebHo- | obnactn Gmuonorum; metoabl NyGNUMYHOro NpeacTaBneHns
MeToauyeckue mMaTepuanbl, | pe3ynbTaToB BbINOSTHEHHbIX HAYYHbIX UCCNEea0BaHW

obecneunBatoLme YMeeT: TroTtoBUTb W nybnukoBaTb  Hay4HO-
peanusauuio TEXHUYECKME OTYETHLI M NPOEKTbI; 0O0CHOBLIBATL BbLIOOP
obpasoBaTenbHbIX NporpaMM | METOAOB UM METOANYECKUX MPUEMOB, afeKBaTHbIX
NMOCTaBMEHHOW LENW; CTaBUTb LUENb W OpraHn3oBaTb
NpoOBEeAEHME Hay4YHOro WCCreAoBaHUsS MO  akTyalbHOW
npobneme n paspabartbiBaTb Hay4yHO-METOOUYECKME W
yyebHO-meTOgMYECKNE MaTepuanbl, obecnedunsatome
peanusauunio obpasoBaTenbHbIX NPOrpamMmm




BnapeeT: HaBblkaMu BbINOMHEHUS BMOXMMMYECKOTO
9KCMEepMMEHTa C  WCMOJSIb30BAHMEM  BO3MOXHOCTEMN
pasnnyHbIX  PU3NKO-XUMUYECKUX METOAOB aHanusa,
opraHv3aumm y4ebHbIX 3aHATUN

MO2nkss - [NpoBogut 3HaeT: obnactm nMpUMEHEHUST N BO3MOXHOCTU
oTaenbHble  BuAbl  Y4EOHbIX | PA3NMYHbIX (PU3MKO-XUMUYECKMX METOAOB aHanmsa Mo
3aHATUIN No obpasoBaTenbHbIM | 0Opa3oBaTeNbHLIM NporpammamM 6uonormm
nporpamMmmam nog YMeeT: npoBoauTb OTAENbHbIE BUAbl  YYEOHbIX
PYKOBOACTBOM  CreuuanucTa | 3aHsatum no obpasoBaTenbHbiM  MporpaMmamM  NnoA
bonee BbICOKOW | pyKOBOACTBOM cneymanucra bonee BbICOKOW
KBanudukaumm KBanndukaumm

BnageeT: HaBblkaMy NpoBeaeHNsT yH4EBHbIX 3aHATUI
N0 (PM3MKO-XMMUYECKUM METOAAM UCCNenoBaHNs

WO3nks-4 -Ucnonbayet 3HaeT: TexHu4eckume cpeacTsa Moucka Hay4yHoO-
TeXHM4Yeckme cpencrea noucka | buonornyeckon (MmMKpoBGMONOrMyeckon) uHgpopmauun B
Hay4YHO-6nonornyeckom rnobanbHbIX KOMMbIOTEPHBIX CETHAX, YHUBEpPcarnbHble
(Mnkpoburonornyeckon) nakeTbl NPUKNagHblX  KOMMbIOTEPHbLIX  NpOrpamm,
WHpopMauun B rnobanbHbIX | cneumMann3npoBaHHble 6a3sbl AaHHbIX
KOMMbIOTEPHbIX ceTsx, YMeeT: ucnonb3oBaTb TEXHWYECKME CpeacTsa
yHUBEpCcarnbHble nakeTbl | noMcka Hay4Ho-6uonornyeckon (MMKPOBUONOrn4eCcKom)
NPUKNagHbIX  KOMMbIOTEPHbIX | MHOpMauum B rnobanbHbIX KOMMbIOTEPHbBIX CETSX,
nporpamm, yHUBEpCanbHble MNakeTbl MNPUKIaAHbIX KOMMbIOTEPHbIX
cneunanuavpoBaHHble  6a3bl | nporpamm, cneumanuavpoBaHHble 6a3bl 4aHHbIX
AaHHbIX BnageeT: HaBblkamu paboTbl Ha COBPEMEHHOM

KOMMNblOTEPHOM 06OpyaoBaHunM B cdepe Guonornmn wm
MUKpobumonormm

2. MNacnopT hoHAa OLEHOYHbLIX MaTepuasrioB No ANCLUUNIINHE

Ne | KoHTponupyembl
n/n e
moaynw/pasgen
bl/TEMBbI
OUCUMMANHBI

emMon

yacTwn)

NHoeke
KOHTpONupy

KOMNeTeHLM
n (unu ee

OueHo4YHble MaTepuarnbl
HauMeHoBaHune NeNe
3aaHun

TexHonorusa/npouenypa
oueHnBaHus (cnocob
KOHTpOnS)

TexHonorus MKe-4

BGuonpouecca

1-6 KomnbtoTepHoe
TecTupoBaHue
lMpoueHTHaqa Wwkana.
0-100 %;
0-59,99% -
Hey4OoBMNETBOPUTENBHO;
60-74,99% -
yOOBNETBOPUTENBLHO;
75- 84,99% -xopoLuo;
85-100% - oTNUYHO.

Tecm

Kelic-3a0aHus Kk 16-19

3a4emy 3a4TeHO»

OTMeTKa «3a4yTeHoO», «He

23-29 MpoBepka
npenogaeatenem
OTmeTKa B cucteme

«3a4TEeHO — He 3a4TeHO

CobecedosaHue
(soripockl K 3a4emy)

Coseplue MNKe-4

o | HCTBOBaHVeE

lNpoueHTHaqa Wwkana.
0-100 %;
0-59,99% -

Tecm




MUKPOBHbIX HeyOOBNEeTBOPUTENBLHO;

TEXHOSormm 60-74,99% -
Ansa nony4yeHus YAOBIETBOPUTEITBHO;
NeKapCTBEHHbI 75- 84,99% -xopowo;

X CpeacTB 85-100% - oTnnYHo.

Kelic-3adaHusi k 20-22 OTmeTKa «3a4TeHo», «He
3a4emy 3a4YTEHO»

30-41 MpoBepka
CobecedosaHue npenogasartenem

(eoripockl K 3a4emy) OTtmeTKa B cucteme

«3a4YTEHO — He 3a4TeHO

Buonpenapartsbl MKe-4 11-15 MpoueHTHagq wkana.

ans 0-100 %;

MPOMBILLIEHHO 0-59,99% -

cTU HeyaO0BNETBOPUTESLHO;

Tecm 60-74,99% -

YAOBNETBOPUTESBHO;
75- 84,99% -
XOPOLLO;

3. 85-100% - oTnu4HO

51-55 OTmeTKa
«HEeyaoBneTBOPU-TENBHO,
YyAOBMNETBOPUTENBHO,
XOpOLUO, OTIINYHO»

Pegpbepam

42-50 MpoBepka
CobecedosaHue npenogasartenem

(8onpochkl K 3a4emy) OTmeTKa B cucteme

«3a4TEHO — He 3a4TEeHO

2. OueHo4Hble MaTepuanbl AN NPOMEXYTOYHOM aTTecTauumn

TunoBble KOHTPOJIbHbIE 3a4aHUA UM UHble MaTepuanbl, HeO6XxoAuMbIe ANA OLEeHKU
3HaHUN, YMEHWUIN, HaBbIKOB U (UNN) ONbiTa AEATENIbHOCTU, XapaKTepu3yrLwWwmx 3Tanbl
¢hopmMupoBaHUA KOMNeTeHUMN B NpoLecce OCBOEHMA OOpa3oBaTeNibHOMN NPorpamMmbl

MpomexyTodHaa aTtTecTtauus obyvarouwerocsas no AucuunivHe nposoautcsa B dopme
TECTUPOBaHUA U1 NpedycMaTtpyMBaeT BO3MOXHOCTb nocneytowero cobecepoBaHms (
ak3ameHa). Kaxabii BapmaHT Tecta BkntodaeT 20 KOHTPOSMbHbIX 3adaHWi Ha MNpPOBEPKY
3HaHun. Kaxabii 6unet BknNoYaeT 3 KOHTPOSbHbLIX BONPOCa Ha NPOBEPKY 3HAHUN.

3.1 TecTbl
3.1.1 lUndp n HanmeHoOBaHUE KOMNETEHLUN

NKe-4: CnocobeH K ¢opmupoBaHuio Heobxoaumon MeToau4YecKoun
AOKYMeHTauMm no obpasoBaTenbHbIM MporpammamMm B oGrnactu Mukpobuonorum c
NnpUMeHeHneM MH(POPMaALMOHHbIX TEXHONOIMIN

Ne TecToBOE 3afaHune ¢ BapmaHTaMm OTBETOB U MPaBUmbHLIMU OTBETaMU
3aga
HUS

1| MukpoopraHmambl O4HOro BUga unv noAasuaa, BblpalleHHble B nabopaTtopHbIX
YCNOBUAX HA UCKYCCTBEHHbIX MUTATENbHbIX Cpeaax:

1. yncrtas KynbTypa

2. cMellaHHas KyrnbTypa

3. KIOH




4. wtamm

KoHeyHbIMM NpoayKTaMu pasnoXeHUss OpraHNYeCcKnx BeLecTB aHaspobHbIMU
MUKPOOpPraHn3mMamun sBnstoTCS:

1. yrnekucnbln ra3 v Boga

2. MOJIOMHas KucnoTta u cnmpT

3. KreTyaTKka v NUrHUH

4. KNCNOTbI U CAUPTHI

Mpon3BoaCTBOM NEKapCTB, FOPMOHOB W OpyrMx OMOMOrMyeckux BeLlecTB
3aHUMaeTCcd Takoe HanpaBieHue, Kak:

1.arpoHomus;

2.reHHas HXXeHepus;

3.6MoTexHonorn4yeckoe Npou3BoAcTBO;

4.cenbCKOX03sNCTBEHHAA NPOMBbILLITEHHOCTb.

BnepBble BblAennn NEHNLUNIINH:
1.AnekcaHgp ®nemMuHr;
2.Jlyu Macrep;
3.Kapn Opuke;
4.AHTOHW BaH JleBeHryK.

MaBHbIM 3BEHOM OMOTEXHONMOrMYEcKoro npouecca, onpeaensowmnmM BClO  ero
CYLLHOCTb, SABMSIETCA:

1.6Monornyecknn o6 LEKT;

2. XUMNYECKOoe BeLLEeCTBO;

3.BUpYyc;

4.HeT BepHbIX OTBETOB.

MukpoopraHuamsl, cnyxatume MOAEenNbHbIMU ob6bekTamu npwv
nccnegoBaHuax yHaaMeHTanbHbIX XXU3HEHHbIX NPOLLECCOB:
1.6akTepuun, Bbi3biBatoLme cnbupckyto a3y (Bacillus anthracis);
2.kmwe4Han nano4ka (Escherichia coli);
3.nano4ka Koxa (Mycobacterium tuberculosis);
4 .yymHasn nanodka (Yersinia pestis).

naBHbIM KpuTepuem npu Bbibope OGUOTEXHOMOrMYECKOro obbekTa
(MUKpoopraHmam) aBngaeTcs:
1.HEBOCNPUUMYMBOCTb K XMUYECKUM U (PU3NYECKUM (haKTopam;
2.HU3KNW POCT;
3.0TCyTCTBME NATOreHHOCTN MO OTHOLLEHWNIO K ApYrnM BakTepusam;
4.cnOCOGHOCTb CUHTE3UpPOBaTb LiefieBON NPOAYKT.

Mpnbbl poga Penicillium B GBUoTexHONOrMm NpUMEHSIIOT ANA NONYyYeHUs:
1.aMWUHOKNCNOT;
2.(pepMeHTOB;
3.aHTUOUNOTUKOB;
4.0poxoKen

1.9

Mukpobuonornyeckun GepMeHTaTUBHbIN  CUHTE3  aMWUHOKMCIOT U3
npeawecTBEHHNKOB — 3TO:
1.XUMNYECKNN CUHTE3 aMUHOKMUCIIOT,




2.6uoTexHonornyeckoe nony4yeHme aMMHOKUCIOT;

3.rmaponns NpupoaHoro 6enKoBoOro Chipbs;

4.6uoTpaHchopmaumns NpeflleCTBEHHUKOB  aMWHOKUCIOT € MOMOLLbHO
MUWKPOOPraHn3MOB UMW BblAENEHHbIX U3 HUX.

10 BTopnyHble meTabonuTbl OensT Ha HEeCKONbKO rpynmn, rraBHble U3
KOTOpPBbIX:
1.dbeHONbLHbIE coeaAnHEeHUsA, anKanonabl, U3onpeHouabl;
2.ankanounabl, n3onpeHounabl;
3.ankanonapl;
4.HN4Yero n3 aToro.
11 OcHoBHasa 3agada BTOpoOM asbl ABYCTEMNEHYATOro KynbTUBUPOBAHUS
nanonuToB?
1.HakonneHne MakcumMmanbHO BO3MOXHOIo Konnyectea bnomaccsl;
2. cosparoTca ycnoBusi obecneuyMBarolimMe 3anyck UM aKTUBHbIA CUHTE3
BTOPUYHOIro metabonura;
3. cosgatoTca ycnosusa obecneynBaroLime 3anyck M akTUBHbI CUHTE3 NEPBUYHbIX
mMeTabonuTos;
4. BCe BblLLE NepevncneHHble BapuaHThl.
12 UTo OTHOCUTCA K Knaccy aHTUBMOTMKOB — TEeTPaLUKIIMHaM?
1.NeHUUNNNNHGI, LedanoCnoOpuHbI;
2.TeTpaumKnnH, MOpOLMUKINH, METALUKITUH;
3.3pUTPOMULMH, OfleaHOOMULINH;
4.reHTaMULMH, aMUKaLMH.
13 KrnoHanbHoe MUKpOpasMHOXeHNe — 3T0?
1.3TO0 MaccoBoe 6ecnosioe paaMHOXeHUe pacTeHUN B KyNbType TKaHen n
KNeTOK, MPU KOTOPOM, BO3HUKIWIMKE (OPMbl pPaCTEHUA TFeHeTU4YeCKu
MAEHTUYHbI UCXOAHOMY IK3eMNnsApy.
2.3T0 MaccoBOE pPa3MHOXEHWE pacTeEHUN B KyNbType TKaHeun U KNeTOK,;
3.3TO pa3MHOXEHME pacTEHUN, NPU KOTOPOM, BO3HUKLLIME POPMbl pacTeHun
reHeTU4YeCKn MOAEHTUYHbI UICXOOQHOMY 9K3EeMNNSAPY;
4.9T0 NONOBOE Pa3MHOXEHWE, NMPU KOTOPOM, BO3HUKLIME (POPMbI pacTeHui
reHeTU4YeCKn He UOAEHTUYHbBI UICXOOQHOMY 9K3EeMNSAPY.
14 PekombunanTHaa HK — aTo:
1.reH, COCTOALLNIA N3 KOMMOHEHTOB Pa3fUYHbIX FEHOB;
2.HoBaa nocnepoBatenbHoctb [HK, oGpa3soBaHHas nytem
NnUrupoBaHuA ABYX UNu 6onee HeromosnoyHbix Monekyn AHK;
3.reH, B3AATbIn U3 OOHOro OpraHM3Ma U nepeHeceHHbIn B Opyroun
OpPraHu3M WU KneTkKy;
4.nwobaa nocneposatenbHocte  [HK, «koTopaa geTtepmuHupyeT
HyKNeoTuaHyto nocrnegosaTternbHocTb 3penon T PHK, n PHK nnun pPHK;
15 'eH, B3ATLIN M3 OOHOIO OpraHn3mMa u nepeHeceHHbI B APYrov opraHusm

UIn KNeTKy:
1.TpaHCreH;
2.TpaHCreHos;
3.3KCnnaHT ;
4.myTareH .




3.2 CuTyaumoHHbIe 3aga4um

Ne
3agaHuns

B3apava c npaBuIibHbIMW OTBETaAMM
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lMpoaHanusupymnte npevmyLlecTsa BMOTEXHONOrMYECKOro npous3BoacTBa
BUTAMMHOB Ha KOHKPETHbIX NpuMepax

OTtBeT: Hanpumep, Butamuu D - 370 rpynna poLCTBEHHbIX COEANHEHUIN, B OCHOBE
KOTOPbIX HaxoOUTCS 3ProcTepuH, KOTOPbIN OBOHapyXeH B KNeToYHbIX MeMbpaHax
3YyKapuoT. Mpwn HegocTaTke B opraHusme ropmoHa 1,25-
anrngpokcuxonekanbuudeporna, NnpeawecTBEHHUKOM KOTOPOro SABMSeTCs BUTaMUH
D2 y peten pasBuBaeTcsa paxuT (aHanor paxura y B3poOcCribiX - ocTteomansauus). B
KayecTBe CpeacTB KOPPeKuunm 3TUX COCTOSHUM MPUMEHSIOTCH  CO3[aHHble
BroTeXHONOrMYEeCKUM NyTeM fneKapCTBEHHbIE npenapaTtbl ButamuHa [. Hanbonee
aKTMBHblE NpoAyLeHTbl aproctepuHa — Saccharomyces, Rhodotoryla, Candida. B
NPOMBILMEHHbIX MacwTabax 3procTepuH MNony4vyarT npu  KynbTMBUPOBAHUU
APOXOKEN U MuuenuarnbHbIX rpnboB Ha cpefax ¢ M3bbITKOM caxapoB Npu geduunte
asoTa, BbICOKOW TemnepaType W xopoweun aspauun. bonee WHTEHCMBHO
aproctepuH obpasyoT gpoxokn poga Candida Ha cpepax ¢ yrnesogopoaamu. MNpu
NoNy4YeHUn KpUcTannnyeckoro npenapara sutamvHa D2 kynbTUBUPYIOT NrecHeBble
rpunbbl (Penicillium, Aspergillus).
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[Ons ontummsauumn npouecca GuocuMHTE3a NEHUUMNNIMHA B NUTATENbHYO cpeay
0o6aBnsAlT aMUMHOKMCNOTLI. Kak 3TO MOXeT OTpasuTbCA Ha KONMUYECTBEHHOM
BbIXOO4€ LUeneBoro npogykra, ecnu gobaBuTb JMU3NMH B 3HAYUTESbHbLIX
KOHLEHTpaunax?

OTtBeT: HekoTopble nepBuyHble MeTabonuTbl SBMASAIOTCA KOHEYHbIMWM MPOAYyKTamu
pa3BeTBneHHoro metabonunyeckoro nytu. OQHO «OTBETBMNEHUE» WM OOMH KOHEL|
9TOr0 NyTU 3aKaH4YNBaAETCHA NEPBUYHbIM MeTabonuMToM, OpYroe «OTBETBMEHME» -
aHTnomotukomMm. Tak, anbda-ammHoagMnMHOBas HABNSIETCS, C OAHOW CTOPOHBDI,
NPsIMbIM NpPeaLeCTBEHHUKOM NU3NHA, C Apyron — 6eTta-nakTaMHOro aHTMbuMoTuKa,
TaK Kak BKMO4YaeTcsa B WUCXOAHbIN ONA ero cuHTesa Ttpunentug. [pu m3bbiTke
NU3nMHa NpoucXoauMT noAdaeneHMe obpasoBaHusa  anbga-ammHOaaAMNMHOBOW
KACNOTbl NO NpUHUMNY OBpaTHOW CBA3WN U, TakKnm 0Bpa3oM, CHMXKAETCs CUHTE3 He
TONbKO NN3KHA, HO U BeTanakraMHOro aHTMdMoTHKa.
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CynepnpoayueHT — 9TO BMO0B6BEKT NPOMBILLIIEHHOMO NUCNOSb30BaHMs.» Kak MOXHO
NonyyYnTb €ro M KakMmum CBOWCTBaMW OH AOMMKeH obnagatb B OTnuumMe OT
NPUPOAHOro WTamMma KynbTypbl?

OtBet: CynepnpoayueHT — MUKPOOHbIA LWTaMM, HaUENEHHbIM Ha CUHTE3
onpeneneHHoro npoAaykra B BbICOKOW KOHUeHTpauun. CynepnpoayueHTbl MOXHO
NonyYnTb, MNPUMEHSA MeTOoAbl MyTareHesa, KNeTOMHOM W TFeHHOM WHXEeHepuw.
OTnnyuTenbHble 0OCOBEHHOCTM CyneprnpoayueHTOB OT MPUMPOAHbIX LITAaMMOB:
MaKCMMarbHbI  BbIXO4 LEneBoro npoaykra, CTabuibHOCTb, 3KOHOMWUYHOCTb,
OTCYTCTBME NATOrEHHOCTU, OTCYTCTBME [aXe «CrefoB» MUKPOOHbLIX TOKCUHOB,
obpas3oBaBLUIMINCA  cynepnpogyLeHTamn  LeneBoM  MpPOAYKT  He  OOSDKEH
paclennaTbCs npoTeasamu KNeTkW, XenaTenbHo, 4ToObl y cynepnpoayueHTa
LeneBoro Npoaykra NocrnegHun BbIBOAWUIICSA M3 KNETKN B NMUTATENbHYKO Cpeay, YTo
3Ha4YMTENbHO 0ONEerYnT ero nocnenyuee BblaeneHne n O4YUCTKY.
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lMpoBeanTe CpaBHUTENbHYID XapakTEepUCTUKY KamnmyCHbIX W CYCMNEH3MOHHbIX
KynbTyp MNpyv WCMNOMb30BaHWW WX B KayecTBe cybctpata ansg nonydeHus BAB
BuoTexHonornyeckumm MetTogamum.

OTBeT: Vcnonb3oBaHWe HOBbIX TEXHOSOMMN NONy4YeHns BruomMacchl NeKapCTBEHHbIX




pacTeHMn B BWUOE KamnMyCHbIX W CYCMEH3MOHHbIX KynbTyp WMeeT psg obwmx
npenmyLLecTB:

-CTaHOAaPTHOCTb HaKanIMBaeMoro Cbipbs;

-BbICOKWUI BbIXO aKTUBHOIO Ha4yana;

-COKpallleHne CpOKOB  KyNbTMBUPOBAHWUS ONsl  HaKOMMEHWs  pacTUTENbHOM
brnomaccesl;

- BO3MOXHOCTb MPOMbILLNIEHHOrO NPOM3BOACTBAa OMoOMacchl  3K30TMYECKUX
pacTeHUn, ManoaoCTYMNHbIX AN

-Halen CTpaHbl, HanpuMep, Takux Kak payBonbdus, OUOCKOPes, yHrepus v ap.;
NCMONb30BaHME Pa3HbIX TEXHONOMMYECKUX PEXKUMOB;

- ucnonb3oBaHWe MEeTOAOB MMMOOMIM3aumm u  BuoTpaHcdhopmaumn  Ons
MOBbILWEHNS BbIXO4Aa MNPOAYKTOB BTOPUYHOIO MeTabonmama MNpUMEHUTENBHO K
pacTUTENbHbLIM KIeTKaM.

-O6wme 0cobeHHOCTN KyNbTYp pacTUTENbHbBIX KNETOK, 3aTpyaHsaowmne paboTty ¢ ux
KynbTypamu: pasmepbl krnetok pacteHun (15-1000 mkm) B 50-100 pa3 6onbLue, 4em
KneTok GakTepui;

- B pe3ynbTaTe pocTa KNeTOK pacTeHUN y HUX nosiBnsieTcst Gonbluasi Bakyonb, Npu
9TOM BCE PUINYECKME U XMMUYECKNE KOHCTAHTbI KIETOK MU3MEHSAOTCS;

-KyNbTYpbl KNETOK pacTEHUN UMEIOT LIENIHONTO3HYH CTEHKY.

-MCNONb30BaHME TEXHOMOrMM MOSYYEHUS KanmnyCHbIX KynbTyp U3 pacTUTENbHOro
Cbipbsl AaeT TakMe NPenMyLLecTBa, Kak HaaeXHOCTb M CTabunbHOCTb MO BbIXOA4y
Buomaccbl M NpoAYKTOB BTOPUMYHOrO MeTabonuama, a TakkKe BO3MOXHOCTb
MCNONb30BaHMA KanfyCHOM CUCTEMbl Ansi MMMOOMNM3auMM C nocreaytoLlen
BuoTpaHcdhopmaumen. HegoctaTtok KannycHOro KyrnbTUBUPOBAHUS — NPUMEHEHUE
py4Horo Tpyaa. 13 cpaBHEHMs1 KannycHbIX U CYyCMEeH3NOHHbIX KynbTyp crneayeT, YTo
BbIXO4 MNPOAYKTOB BTOPUYHOrO MeTabonuama Bblle€ MMEHHO B  KansyCHbIX
KynbTypax, HO Npuv 3TOM YynpaBfieHMe NpOoLEeCCOM KyNbTUBMPOBAHUSA nerye
OCYLLECTBNATb Npu paboTe C CYyCNEH3NOHHBIMU KYNbTYypaMu.
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Mpy  NONyyYyeHUN reHHO-MHXEHEPHOr0  MHCYNWHA  Kakue  MUKPOOPraHU3mbl
NCNonb3yTCH B Ka4ecTBe NPoayLEeHTOB?

OT1BeT: [[€HHO-MHXEHEPHbIN MHCYNWH BblN BNepBble CUHTE3NPOBAH C NOMOLLbO E.
coli, cMHTe3npoBaHbl 06e uenu 4enoBe4YecKOro MHCynuHa, KoTopble 3atemM 6binu
coeAnHeHbl B MOMekyny  Ouonorm4yeckn  akTMBHOMO  ropmMoHa. YTtobbl
OLHOKIIETOYHbIA OpraHn3M CMOr CMHTE3MpoBaTb Ha CBOMX pubocomMax Monekynbl
WHCYNWHa, ero cCHabaunu Hy>XHOW NPOrpamMMon, T.e. BBENU €My reH ropmoHa. eH,
nporpamMmmupytlowmm  GMOCUHTE3 npeflecTBEHHMKA MWHCYNMHA WAW OBa  rela,
nporpaMmMmupytoLime B otaenbHoCcTn GnocmHTes uenen A n B nHcynuMHa nony4mnm
Xumudecknm cnocobom. Cnegyrowmn atan - BKIOYWNN TeH NpeflecTBEHHUKa
WHCYNUHa (UM TeHbl Lenen WHCynMHa Nopo3Hb) B reHom E. coli. N3 E. coli
BblYNEHUNN nnasMuay COOTBETCTBYHOLWEN pecTpukTta3on. CUHTETUYEeCKUn reH
BCTpOUNU B nnasmugy (KNOHMpoBaHWEM C (PYHKUMOHANbHO akTMBHOW C-KOHLEBOW
yacTbto B-ranaktosugasel E. coli). B pesynbtate E. coli npnobpena cnocobHocTb
CYHTe3mpoBaTb 6enkoByk LeMnb, COCTOALLY0 M3 [-ranakro3ngasbl U MHCYnuHa.
CuHTe3upoBaHHble NonunenTuabl OTAENUnM OT (PepMEeHTa XMMWUYECKUM MYTEM,
3aTeM npoBenu MX O4YUCTKY. B HacTosiwee BpeMss B MacCOBOM MpPOU3BOACTBE
4YeNoBEYECKOr0 MHCYNIMHA MCNOMb3yeT TEXHONOrmw pekombuHaHTHbix [OHK,
nomewas Kk AHK reHa yenoseyeckoro npovHcynuHa B E. coli nnn S. serevisae u
rmaponuays HapaboTaHHbIA MPOUHCYNIMH 4O MOSEKY bl MHCYIMHA.
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B ycnoBumsix GBMOTEXHONOrMYECKOro NPOM3BOACTBA Kakne BUTaMuHbI rpynnbl B moryT
ObITb NOMYyY€eHbl C UCMONBb30BaAHNEM MUKPOBNONOrM4YECKOro cuHTesa?

OTtBeT: ButamuH B12 - ymaHkobanamumH — ABRSAKOLWMACA reMaTornodTUYECKUM U
POCTOBbIM  (PaKTOPOM ANt MHOIMMX  XMBOTHbIX UM MMUKPOOPraHm3MmoB.




MnKpoBMONOrMyeckun CcuHTE3 SABNAETCA €OUHCTBEHHbIM CnocoboM nonyyeHus
AaHHoro BuTamuHa. CnocoBHOCTb K CUHTE3y [AaHHOro BUTaMMHA  LLUMPOKO
pacnpocTpaHeHa cpean  NPOKapMOTUYECKUX  MUKPOOPraHu3mMoB.  AKTUBHO
npogyumpyet  ButammH  Pseudomonas. ButamuH B2 (pubodonasuH):
MUKPOOPraHn3mMbl CUHTE3NPYIOT pnbodnaBmH 1 ABe ero KohepMeHTHble hopMbl —
SAD n OMH. lMpoagyueHTamm BuTammHa saBnawoTca Gaktepunm (Brevibacterium
ammoniagenes, Micrococcus glutamaticus), gpoxxn (Candida guilliermondii, C.
flaveri), mukpockonuyeckme (Ashbya gossypii, Eremothecium ashbyii) n nnecHesble
rpnbbl  (Aspergillus  niger). [MpombiwneHHoe  nonydyeHne  pubodhnasuHa
ocyLlecTBnsaeTcs XUMUYECKUM CUHTE30M, MUKPOBUNOSOrM4YEeCKNM n
KOMOWHMPOBAHHBLIM: MNPU 3TOM CUHTE3NPOBaHHas MUKpoopraHuamamu pubosa
XuMuyeckn TpaHcgopmupyetca B B2. ButamnH BS (naHTOTEHOBasi kucnota):
BUOCMHTE3 NaHTOTEHOBOW KUCMOTbl OCYLWECTBNAETCA W3 MNAHTOEBOW KUCHOThI.
BONbLIMHCTBO MWKPOOPraHM3MOB SBMSKOTCSA MAHTOTEHATNPOTOTPOMHbLIMU, T.€.
ocywlecTBnAT  OMocuMHTE3 naHToTeHoBOW  kucrnoTel. EE  katabonuam y
MUKPOOPraHn3mMoB Ha4YMHaEeTCsa C rmaponusa sButamuHa Ao D-naHToeBon KUCNOTbI U
B-anaHunHa; DnaHTOEBas kucnoTa B NocrnefoBaTenbHbIX peakumsax npespalliaercs
B 2-OKCOM30BanepmaHoBYyIO KUCIOTY.

22 Mpwn NPOMbILLNIEHHOM nosly4yeHumn PEKOMOMHAHTHbBIX benkoB BbIOOP
MUKpOOpraHmama-npogyLeHta 3aBuCUT OT MHorux paktopoB. Onpegenute
KpuTEepum oTbopa MUKpoopraHnsma.

OTBeT: Ycnexm reHeTn4eckon NHXeHepun npmeenu K Tomy, 4to caebiwe 100 6enkos
yenoseka (GvoperynsaTopoB, KOPPEKTOPOB romeocTtasa, (PakToOpOB BPOXAEHHOro
NpMOBpPETEHHOIO MMMYHUTETA) MOTYT COXPaHATb CBOK BuaocneunduyHoctb. OHM
HapabaTbiBalOTCA Kak JeKkapCTBEHHble cpeactBa MNyTeM MUKPOOMOMOrnyeckoro
cuHTe3a. [lpn  atom  TexHomnorma pekombuHaHTHon [OHK nossonser wux
COBEpLUEHCTBOBATbL:  MOBbIWATbL  (PU3MOMOIMYECKYD  aKTUBHOCTb,  CHWXaTb
BEPOSATHOCTb NOBOYHLIX peakumh nocrne BBegeHuss u  T.n. [lpu BbIGope
MUKPOOPraHM3MoB (Kak npoayueHTa 4yxepodHblx 6enka npegnonaraemoro
nekapCTBEHHOro npenaparta) HeobxoguMmo Hambonee nOMHO U3YyYUTb [EHOM,
nogpobHo uccnegoBaTb MeTabonuaMm Ha ypoBHE BuAa, YTOObI MUKPOOPraHuM3m
obnagan ymepeHHOW NaToreHHoCTbio (B uaeane npegnonaraeTcs ee nonHoe
OTCyTCTBME), 4TOObI MUKpoopraHuam Obin  cnocobeH pactu B yCNoBUSAX
NPOM3BOACTBA Ha HeAePULMTHBIX U SKOHOMUYECKM AOCTYNHbIX cpefax. N3bpaHHble
B KayecTBe npeanonaraeMblx NPOOYLEHTOB MWKPOOPraHM3Mbl OLIEHMBAOTCHA W
M3y4alTCA YXKe Ha YPOBHE KOHKPEeTHbIX wTammoB. [lpy HeobxogumocTtu
LWTaMMbIBNOOOBHEKTBI (KaK HOCUTENU YY>KEPOAHOro reHeTM4yeckoro martepuana u
NpoAyLEeHTbl YyxepogHoro 6enka) Moryt ObiTb YCOBEPLUEHCTBOBaHbI MeTOAaMM
reHEeTUYECKON WHXEeHepun, 4YTO MNO3BONAET CBECTU K MWHUMYMY BEPOSTHOCTb
npoTeonnsa YyxepoaHbix 6eNKoB, rmaponmaa YyxepogHon nHgopmaumoHHon PHK
N KUCKIIOYEHNAY YY>KEPOHbIX rTeHOB U3 reHoma.

3.3 Bonpocbl kK cobecenoBaHuto (3a4em)

NKe-4: Cnocob6eH K ¢opmupoBaHuto HeoGxoaumMown MeToaunYecKkomn
AOOKyMeHTauum no obpasoBaTenbHbIM MporpaMmmMamM B obnactu MukKpooGuonorum c
npuMeHeHneM MHPOPMALIMOHHbIX TEXHONOIMN

Bonpocsbi



Homep
Bornpoca

TekcT BONpoca
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MpoayueHTbl aHTUOMOTMKOB.

OTBeT: B KayecTBe NpoAyLIEHTOB aHTNBMOTUKOB Mcnonb3yrTcs
MUKPOOPraHu3mbl, MMeCHEBbIE IPUObLI, aKTUHOMULIETbI, BbICLUME paCTEHUA U
TKaHW XMBOTHbIX.  MuWKpOOpraHuambl OOHOrO BMAAa MOryT CUHTE3UpoBaTb
aHTMOMOTUKN pas3nNMYHOM Npupoabl U, HAOOOPOT, OAUH M TOT XEe aHTUOMOTUK
MOryT MpOAYUMPOBaTb MWUKPOOPraHW3Mbl Pa3fUYHbIX TAKCOHOMWYECKUX rpynm.
N3 aybaktepun Hambonee 4vacto npogyueHTamun HABRASKTCSA NpeacTaBuTenu
pogos Bacillus n Pseudomonas (okono 400-600), npuyem 60MbLUINHCTBO
aHTUBNOTUKOB BakTepPNanNbHOrO NPONCXOXKAEHUA — NONUNENTUAbI.
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Knaccudpumkaumst aHTMGMOTUKOB MO MEXaHN3MY LENCTBUS

OTBerT:

1. HIMBUTOpbI CUHTE3a KIETOYHOM CTEHKW: NMEHUUWITIMHBI, LedanoCcnopuHbl,
kapbaneHeMbl, MOHODaKTaMbl, LIMKINOCEPUH, FMNKONENTUAbI,

2.Hapywatowme ¢QyHKUMIO umuTOonNasmMaTM4eckon MemOpaHbl: MOMMMUKCUHDI,
HUCTaTUH, NEBOPWH;

3.UHMbuTtopskl cnHtesa PHK: pudamnuumH;

4 MHrmbuTtopbl cuHTe3a 6Genka Ha ypoBHe puboCOM:  TeTpauMKVHbI,
NEeBOMULIETUH, MaKponnabl, aMUHOTNIMKO3UAbI, MMHKO3aMuabl, py3nanH
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YTto Takoe uedanocnopuHb?

OtBeTt: LedanocnopmHbl — [B- naktamHble aHTMOMoTMKN. OCHOBHBLIMM
0cobeHHOCTAMM LedanoCcnopuHoB ABAAOTCA UX 6onblas pe3nCTEHTHOCTb MO
OTHOLWIEHMIO K [- naktamasam UM pacLUMPEeHHbIN CNekTp OeWCTBUA, BKoYas
BNUSIHWE Ha rpamoTpuLaTenbHble MUKPOOPraHM3Mbl.
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Kakne aHTMBNOTUKN OTHOCATCHA K BUOCUHTETUYECKUM Makponvaam?
OTtBeT: SpUTPOMULMH

OneanHgoMuuUmH

CnupamumuuH

[>xo3amMunumH
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KakoBbl npenmMyLlecTBa rnybuHHOro Metoa KynbTUBUPOBAHUSA?

OTBeT: "My6uHHBIN cnocob KynbTUBMPOBAHUSA UMeeT pag
OYeBUOHBIX MPENMYLLECTB rnepes NoBEPXHOCTHbLIM:

— MO3BOMSET WCKMIOYUTDL TSXKENbIA HEeNpPOM3BOAUTENbHLIA PYYHOM Tpya M
3HaYMTENBLHO COKPaTUTb NPON3BOACTBEHHbIE MIOLAAN;

— obecneymBaeT BbICOKMIN YPOBEHb CTEPUMBHOCTU NpoLecca;

— ynyJywaet rurneHy Tpyaa;

— ynpoLiaeTt asTomaTu3auuio Npon3BoACTBa;

— [laeT BO3MOXHOCTb OCYLLECTBIIATb HEMNPEPbIBHbIA Npouecc depMmeHTaumm

— obecneynBaeT Bonee NONHoOe MCnonb3oBaHWe NUTaTeNbHbIX BELLECTB cpeapbl.
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MpenmyLiecTBa Mcnonb3oBaHNa GakTepuin B kKadecTBe npoayLeHToB 6enka npu
NPOM3BOACTBE ODMOTEXHOMNOrMYECKON NPOAYKLUMN.
OT1BeT: 3P PEKTUBHOCTL NPUMEHEHUSA MUKPOOPraHM3Ma-npoayLeHTa ans
NPON3BOACTBEHHBIX Lienen onpeaensaeTcs, C 04HON CTOPOHbI, CKOPOCTLIO €ro
pocCTa, C APYron - CTENEeHb NCNONb30BaHUSA NUTATENbHbIX BELLECTB Cpeabl.
MpoayueHTbl 6eNKoB AOMKHBI OTBEYaTh crieayrwmum TpeboBaHUAM:

e - HakannumeaTb 40-70 % 6enka oT cBOEN buomaccsi;

e - MaKcUMMarbHO yCBamBaTb NUTaTENbHbIE BELLECTBA CPeab!;
- He ABnATbCA 60NEe3HEeTBOPHLIMU M HE BbIAENATb B Cpealy TOKCUYECKMX
NPOAYKTOB;
- obnagaTtb BbICOKOM YCTONYMBOCTbLIO U BbRKMBAEMOCTLIO B HECTEPUIbHbIX




YyCNoBUAX BblpallBaHUA;
e -NMETb BbICOKYI CKOPOCTb pa3MHOXEHUA U poCTa,
- JIerko oTAenATbCA OT cpebl.
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MeToabl KynbTUBMPOBaHUS MUKPOOPraHM3MOB.

OTtBeT: KynbTnBMpoBaHne MMKPOOPraHM3MOB MOXHO NMOBOAMTb MOBEPXHOCTHbLIM
NN rNyOGUHHBIM, NEPUOANYECKMM WUNN HENpPepbIBHbIM METOA4aMK, B adpOOHbIX
NM aHa3pPOOHbIX YCNOBUSX.

[MoBepxHOCTHOE KynbTuBupoBaHue. [pu NOBEPXHOCTHOM
KySIbTUBUPOBAHUM MUKPOOPraHU3Mbl pa3BnBalOTCA Ha NOBEPXHOCTU NUTaATENbHOM
cpeabl. Cpeabl MOryT OblTb MAOTHBIMW, CbINyYMMW WMAW NpPeAacTaBnATb cobown
TOHKMA Ccrnon xugkon cpefbl. [lpakTnyeckn MeTon NPUMEHUMM TOMbKO And
KyNbTUBUPOBAHUSA a3pO6HbIX MUKPOOPraHn3mMoB. B 3TOM cny4yae
MUKPOOPraHn3mbl MOSy4arT KMCNOPO4 HENnocpenCTBEHHO M3 BO3ayxa. BaxHbIM
yCnoBmem peanusauum metoga siBnsetca 6onbluias nnowanb CONpUKOCHOBEHUSA
NOBEPXHOCTN NUTATENbHOW Cpefbl C OKPYXaloLmMM BO3AYXOM. B »xuakmux cpegax
adpobHble MUKPOOPraHmM3mbl YacTo pacTyT, obpa3ys Ha NOBEPXHOCTU MNIEHKY.
dakynbTaTuBHbIE aHa3pPObbl pa3BMBAOTCS HE TONbKO Ha MOBEPXHOCTWU, HO U B
TOMNWE XWOKOW cpedbl, Bbi3biBad Oonee wunM MeHee paBHOMEPHOE ee
NOMYTHEHWME.

My6GuHHOe KynbTuMBUpPOBaAHME. [MYOUHHBIA METOL KyNbTUBMPOBAHUSA SABMASIETCSH
bonee coBepLEHHbIM MO CPaBHEHWIO C MOBEPXHOCTHbIM. [lpu 3TOM
MUKPOOpraHu3Mbl pacTyT U pa3BMBalOTCA BO BCeM obbeme nutaTtenbHOn cpeabl,
a He Tomnbko Ha ee noBepxHocTU. OcCyLecTBRAT €ro, NPUMEHSAS Xuakue
nutTaTenbHble cpedbl. MeTog MOXHO UCMONb30BaThb KakK MpU KyrnbTUBUPOBaHUU
aspoboB, Tak 1 aHaspoboB.

30

YUTto Takoe peKoMOUHaHTHbIN 6enok?

OtBeT: PekomMbuHaHTHbIM 6Genok (recombinantprotein) [nat. re - -
npucTaBka, obo3Hayalwas MOBTOPHOCTb AEWUCTBUS UM NPOTUBOMNOSIOXHOE
aencteme, u combination — coegumHeHne] — 6enok, cocToAWMN U3
aMUHOKUCIOTHBIX  MOCneaoBaTeNbHOCTEN  PasnUyHbIX  NPUPOOHbIX  Berkos,
NONyYEHHbIN C MOMOLLBI TEXHONOrMM pekoMOumHaHTHbIX JHK.
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PecTpuKUNOHHbIE 3HOOHYKNEeasb!.

OTBerT: rpynna drepMeHTOB, OTHOCALLNXCA K Knaccy
rmaposnas,katannsnpyrowmx rmaponms pochoamadmpHbIX CBA3EN YyXepOoaHbIX
[OHK B 60nblMHCTBE NpOKapuoTU4eckmx (6aktepum n cuHe-3eneHble BogopOoCnn)
N HEKOTOPbIX APYrnx opraHnaMax W BbINOMHAKLWME TeM camMbiM "MMMYHHYKO"
byHKUMIO. DTO (PEPMEHTLI, «y3HaKOLWME» OnpeaeneHHble NocneaoBaTenbHOCTH
(canTbl pectpukumn) B aByxuenodedHon OHK. Vx BbligensoT npenmMyLecTBeHHO
N3 NPOKAPUOTUYECKUX KINETOK.
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Kakane depmeHTbl NCNonb3yTcs Ans co3gaHmsa pekomMbuHanTHon JHK?
OTtBeT: Cpean chepmeHTOB, KOTOpble obneryawT paspesaHne, CUHTE3 U
CBA3bIBaHNE, ABNATCA EPMEHTbI PECTPUKLNM, NONUMepPasbl U nurasbi.
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OcCHOBHble cTagMM BMOTEXHOMOrMYECKOro

NPOV3BOACTBA.

OTBeT: CywecTByeT 5 ctagmii GMOTEXHONOrMYECKOro NPON3BOACTBA.

[lBe HayanbHble CTaguMuM BKIKOYAT MNOATFOTOBKY Cbipbs U BMONOrnyecku
AencTBylowero Hadana. B npoueccax MHXEHEPHON 3H3UMOSIOrMM OHU OBbIYHO
COCTOAT U3 NPUroTOBMNEHNA pacTBopa cybcTpaTta ¢ 3agaHHbIMKU cBorcTBamu (pH,
TemnepaTtypa, KOHUEHTpauus) v NoaroToBKM naptum epMeHTHOro npenaparta




AaHHOro Tvna, (PepMeHTHOro Mnu MMmoodunuaoBaHHoro. pu ocyLecTBNeHUN
MUKPOBMONOrM4YECcKOro  CMHTe3a  Heobxoaumbl  CTaguu  MPUroTOBMEHUS
nuTaTenbHOM cpeabl U NOLAEPXKAHMUS YMCTOM KyNbTypbl, KOTOpasi Morna Obl
MOCTOAHHO MMM NO Mepe HeobGXOAMMOCTM WCMOoNb30BaTbCs B MpoLlecce.
MopaepaHue YMCTon KynbTypbl LWUTaMMa-NpoayLeHTa - rmaBHasi 3agada noboro
MUKPOBMONOrM4YECcKOro  MpPOM3BOACTBA,  MOCKOSbKY  BbICOKOAKTUBHbLIN,  He
npeTepneBLUNN HexenaTemnbHbIX N3MEHEHUN WTaMM MOXET CNYXWUTb rapaHTuen
NnonyyYyeHus Lenesoro NpoaykTa ¢ 3agaHHbIMU CBOMCTBaMM.

TpeTbs cTagus - ctagna doepMeHTaumn, Ha KOTopor npomcxoamt obpasoBaHue
Luenesoro npoaykra. Ha aton ctagum nget mmkpobuonornyeckoe npespalleHme
KOMMOHEHTOB NWUTaTENbHOW cpedbl cHadana B 6Guomaccy, 3aTtem, ecnu 3To
Heob6xoaumo, B LienieBor meTabonur.

Ha uyeTBepTOM 3Tane w3 KynbTyparbHOW XWOKOCTU BbIAENAT M OYMLAOT
uenesble MNpoAyKTbl. [ANs NPOMbIWAEHHBIX MUKPOBUONMOrM4YecKnx npoLeccoB
XapakTepHO, Kak npaswusiio, obpasoBaHMe O4YeHb pa3baBneHHbIX PacTBOPOB U
CYCNeH3unn, cogepxawmx, NoMMMo uenesoro, 6onbllioe KOMMYecTBO LpYrux
BellecTB. [lpyn 3TOM NpUXOAUTCA pasfenaTb CMecu BeLecTB OYeHb 65M3kon
npupoabl, HaxXOO4SALWMXCS B pPacTBOPE B CPaBHUMbIX KOHLEHTpauuax, BecbMma
nabunbHbIX, NErko NogBeprarLLmMxcs TEPMUYECKON AECTPYKLUNN.
3akntountenbHas ctagms GUOTEXHONOrMYECKOro NPON3BOACTBA - NPUrOTOBMEHNE
ToBapHbiX ¢opm npoayktoB. OOWMM CBOMCTBOM OOMbLUMHCTBA MPOAYKTOB
MUKPOBMONOrM4YECKOro CuHTE3a SBNAETCA WX HeaoCTaTouHasi CTOMKOCTb K
XPaHEHWUIO, MOCKOMbKY OHW CKMOHHblI K PasfiokXeHU U B TakOM Buae
npeacTaBnAlT MNpeKkpacHy cpeny Ans pa3BUTUS NOCTOPOHHEN MUKPOIOPbI.
OTO 3acTaBnsieT TEXHONOroB MPUHUMATL CrneunanbHble Mepbl Af1s NOBbILWEHUS
COXPaHHOCTX npenapaTtoB NpOMbIWIEHHON BuotexHonornn. Kpome  TOro,
npenapaTtbl ONA MeAUUMHCKMX uenen TpebylT cneuuanbHbiX peleHun Ha
cTagum paccacoBKU M YKYNOPKW, Tak AOMKHbl ObiTb CTepunbHbiMKU. [anee
NPUBOOUTCA  XapaKTEPUCTUKM  KaKaon U3 ctagui  NPOMbILLSIEHHOrO
MUKPOBNONOrM4eCcKoro CUHTE3a.

34 Kak HasblBalOTCA aHTUONOTUKM PaCTUTENbHOIO NPOUCXOXAEHUNA?
OTBerT: AHTUOMOTUKU pacTUTenbLHOro NPOUCXOXAEHNSA
Ha3blBalOT PUTOHUMOAMM.

35 Uto npuHumMaloT 3a eguHuuy OMONorm4yeckor akTMBHOCTM XMMWUYECKOro

BellecTBa?

OtBeT: 3a eguHuyy OMONOrMYECKOM aKTMBHOCTM XMMWYECKOrO BeLlecTBa
NPUHMMAT MUHUMAanNbHOE KONIMYECTBO 3TOr0 BELLECTBA, CNOCOOHOro nNoaaBnAThb
pa3BuTME WNU 3adepXMBaTb POCT OMpPeneneHHOro 4ucra KIeTok, TKaHewn
cTaHgapTHoro wTtamma (6uoTecTbl) B eauvHWue nuUTaTenbHOM  cpenpbl.
Buonornyeckass akTMBHOCTb — MOHATUE OTHOCUTENbHOE. OAHO M TOXE BELWECTBO
MOXET UMETb Pasfn4yHyt0 BMONOrMYECKY0 aKTUBHOCTb MO OTHOLLEHUIO K OQHOMY
M TOMY Xe BWUOYy XMBOrO OpraHmsama, TKaHW WU KneTkM B 3aBUCMMOCTU OT
3HayeHus pH, TemnepaTtypbl, Hanuuus gpyrux BAB. CtouT nn roBopuTtb, 4TO
€CNnu peYb NOeT 0 pasHbiX BMOMNOrMYecknx Bnaax, To AENCTBME BELLLECTBA MOXET
ObiTb OANHAKOBbLIM, BbIPaXXEHHbIM B pa3HOM CTENEHU, NPSIMO NPOTMBOMOSIOXKHbLIM
UMM OKasbiBaTb 3aMETHOE OEWCTBME HA OAWH OpPraHMam u ObiTb MHEPTHLIM NS

apyroro.
Ona «kaxporo Buaa BAB cywectByloT cBou  MeTogbl  onpegeneHus




Ononornyeckon akTMBHOCTU. Tak, Ans dEepMeHTOB, MeTod onpeaeneHuns
aKTUBHOCTW 3aKro4aeTcs B permcrtpaumm CKoOpoCcTu pacxogoBaHus cyberparta (S)
UM CKopocTn obpasoBaHusa NPoayKTOB peakumn (P).

[Onsa kaxgoro BuUTaMmyMHa CywlecTByeT CBOW MeTo[ onpefeneHus akTUBHOCTU
(konn4yecTBa BUTamMMHa B OMbITHOM oOpa3sue (Hanpumep, TabneTkax ) B eguHmLax
ME).

Yacto B MeaguUMHCKON U (bapMakoSIOrM4yeckon npakTUKe WCMOoNb3yeTcs Takoe
noHaTne, kak Jiso— T.e. KOHUEHTpauus BewecTBa Npu BBeOEHUN KOTOPOM
NMOSTIOBUHA MCMNbITYEMbIX XXUBOTHbIX Nornbaet. 3T1o mepa TokcudHocTn BAB.
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OcHoBHble NpoayLEeHTbl BUTaMuHa Bo.

OTtBeT: OCHOBHbIMW NpoayLeHTamu pubocnaBmHa SBRASKOTCA MUKPOOPraHU3Mbl
— 3TO pasnuyHble BUAbl DakTepuin, akTUHOMULETbI, APOXOKEBBLIE KNETKWU, Npuyem
HEKOTOpble M3 HUX CNOCOOHbI HakannuBaTb B KynbTypanbHOW cpege Ao 1
Mmr/n ButammHa B2. B kadecTBe  MNPOMbILSIEHHbLIX NPOAYLIEHTOB KOPMOBOIO
pnbodnaBnHa  MCNOMb3YIOT  OTCENEKTMPOBAHHbIE  WITAaMMbl  OPOXKEN
Eremothecium ashbyii nnu wrammbel 6aktepuin Candida guilliermondii, Ashbyii
gossypii, cnocobHble HakannueaTb B KynbTypanbHon cpege 0,5 u Gonee r
LeneBoro NpoayKra.

37

Tunbl GuopeakTopos.

OTBerT: Pasnuyator MeXaHu4yeckue, aspnUTHbIE " raso-
BMXpEBbIE BMOpeakTopbl, a Takke adpobHble (C nogadven Bo3dyxa UM rasoBbiX
CMEecem C KuACropoaoM), aHaspobHble (6e3 nogaun kucnopoga) w
KOMOWHUPOBaHHbIE — a3pobHo-aHaspobHble. B nocnegHem cnyyae B
KOMOMHMpoBaHHOM BropeakTope NPOBOAAT KyNbTUBMPOBAHNE Kak adpOobHbIX, Tak
N aHa3POBHbIX KyNbTyp OAHOBPEMEHHO.

38

Mepeuncnute ctagum BolgeneHnst NpoayKkToB BMOCUHTES3A.
OTBeT: OTa cTagua uWMeeT onpefeneHHble OTNMYUA, CBA3aHHble C TeM,
ABMAKTCA NPOAYKTblI BHEKIIETOYHLIMU NN BHYTPUKIETOYHBIMMA.
Tak, 0ng  8HYmMpPUKIemMOoOYHbIX MPOOYKMO8 CHavyana HeobxoauMo paspyLUnTb
KNeToYHyl0 OO0OMOYKYy OAHUM M3 METOAO0B, Cpeau KOTOPbIX MOXHO HasBaTb
cnegywouiue.
[esnHTerpauna KneTok. ATOT NPoLecc paspyLleHnst KNneToYHON 060ST04KN MOXET
OCYLLECTBNATLCA (PM3MYECKMMM MeTodamm (C NOMOLLLIO MEMoLWmX Ten, nytem
3aMopaxuBaHUsi U NpoOaBnvBaHWs, BO3LEWCTBMEM YNbTPa3BYKOM, MeETOOO0M
aekomnpeccum - peskoro cbpoca gaBneHusl) UM XUMUYECKMMU U
BMOTEXHONOrMYECKNMM METOLAMMN.
'maponus - paspylleHne KneTovHblx 06OonoYeKk nog OeNCTBUEM XUMMYECKUX
peareHToB U TeMnepaTtypbl.
depMeHTONM3 - paspyLleHne KneToYHbIX 06onoyek nog aencrenem epmMeHToB
npw NOBbILLEHHOW TEMNepaType.
ABTONM3 - pa3HOBUAHOCTb (PEepMEHTONU3a, KOrga WCMonb3yT COBCTBEHHbIE
PEPMEHTBI KINETKU.
Mocne npoBegeHus nNpeaBapuUTENbHOW — OnepauvMuM  paspylleHust  KNneTok
BblAeneHMe UeneBoro npoaykra OCYLeCTBNSeTcs W3 pacTBopa MeTodamu,
KOTOpble SABMSAOTCA O6wWuUMU  Ofli1  8HEKITIeMOYHbIX U  8HYMPUKIIEMOYHbIX
rpooyKkmos.
OKCTpakums - rnepexon UeneBoro npoaykra w3 BogHOM (asbl B He-
CMELLMBAKOLLYIOCA C BOAOW OpraHWYecKylo >XMAOKOCTb (JKCcTpareHT). Hambonee
N3BECTHO BblAeneHmne XnponogobHbIX BELECTB XNaKMmMu yrinesogopogamu (tuna
6eH3MHa), HO NPUMEHSAIOTCA U MHOTME ApYyrne BUAbl 3KCTpareHToB (Xnopodopm,
achmp, ByTmnauetaTt). IKCTpakumMa NpsaMo M3 TBepaon dasbl (B TOM 4ucne wm




Bruomacchbl MMKPOOPraHM3MOB) Ha3bIBAETCS 3KCMpazauposaHuem.

OcaxpeHue - BblgeneHne UeneBoro npoaykra nyteM [o6aBneHus K XXMAKOCTU
peareHTa, B3aMMOOENCTBYIOLWEro C pacTBOPEHHbLIM NPOAYKTOM U NepeBOasLLEro
ero B TBepayto asy.

Apcopbums - nepeBos pacTBOPEHHOrO B XXWAKOCTU NPOAYyKTa B TBepayl dasy
nyTem ero copbumm Ha cneumanbHbIX TBEPAbIX HOCUTENSX (CopbeHTax).

MOHHBIN 0BMEH - TO e, 4YTO agcopbumsi, HO B 9TOM Criyyae B TBepaylo asy
nepexoaaT MOHbl (KAaTUOHbI UIM aHMOHbI), @ He LEerIMKOM MoJiekyna LeneBoro
nNpoayKTa unu npuMecH.

OTroHka, pekTuukaumsa - 3TM  MeTOAbl  UCMNONb3yT ANS  BblAeneHus
pPacTBOPEHHbIX B KyNbTypasribHON XXUAKOCTU NErkokKMnAwmx npogyktos. Npumep -
STUIOBLIN CNNPT.

YnbTpadunbTpauns, HaHounbTpaums n obpaTHbIM OCMOC NPUMEHSIIOTCA AN
BblAEMNEeHNs1 BbICOKOMONEKYNSAPHbIX CoeauHeHnn (6enkoB, nonu nenTuaos,
nonuHykneotngos). OBpaTHbIN OCMOC M HaHOUBbTPALMNA NO3BONAOT OTAENATb
Aaxe HebornbLuMe NO pa3mepy MOMNEKyIbI.

LleHTpudpyrmpoBaHue, ynotpaueHTpudyrmpoBaHne UCnonb3yrT ANs BblaeneHus
BUPYCOB, KINETOYHbIX OpraHens, BbICOKOMONEKYNSAPHbIX COeAUHEHU.
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OcHoBHbIe aTanbl CUHTE3a NEHULMSNINHOB.

OTtBeT: [ns npakTnyecknx uenen MeguunHbl NEHUUUNMWH NOSy4aT B
NPOMbILLIIEHHOCTN nyTem BmnocuHTesa. [lpouecc bBuocmHTesa cknagbiBaeTcs U3
cneaylowmx cTagum: 1) BblpalLBaHNS NOCEBHOIo mMaTepuana
(MuKkpoopraHMamoB) B annapatax MarnoM €eMKOCTU - WHoKyndatopax; 2)
BblpalluBaHUss MNOCEBHOrO Matepumana B OonblUMX MOCEBHbLIX annapatax; 3)
npouecca depmeHTaumn; 4) BblgeneHna aHTUMbMoTUKa Wu3  KynbTyparibHOW
XWUOKOCTU N €ro OYNCTKM.
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Yto Takoe KceHOBMOTUKN?

OTBerT: KceHobnoTnkn— yCrnoBHas KaTeropus ansa
0003HaYeHNs YyXKEePOaHbIX AONS1 KMBbIX OPraHM3MOB XMMUYECKMX BELLECTB,
€CTeCTBEHHO He BXOogAWMX B OuoTudecknn KpyroBopoT. Kak npaswuno,
NOBbILLEHME KOHLEHTPALMN KCEHOOMOTMKOB B OKpyXalLen cpene npamo unum
KOCBEHHO CBsi3aHa C XO3SIMCTBEHHOW [OEATENbHOCTbI 4enoBeka. [lonagas B
OKpY>XaloLlylo NPUPOAHYI cpeay, OHW MOTyT Bbi3BaTb MOBbLILWEHNE 4YacCTOTbl
annepruyeckux peakumn, rmbenb OpPraHM3MoB, M3MEHUTb HacCnNeaCTBEHHbIE
NPU3HaKN, CHU3UTb UMMYHUTET, HapywuTb OOMEH BELLECTB, HapyLWUTb XO4
NPOLIECCOB B €CTECTBEHHbIX 3KOCUCTEMAX BMMAOTb A0 YPOBHSA OGuocdepbl B
Lenom.
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UTo Takoe reHeTnyecknn mapkep?

OTBeT: [eHeTU4eckMn Mapkep — reH, AeTEPMUHUPYHOLLMIA OTYETIIMBO
BbIP@XXEHHbIN (PEHOTUNNYECKUN MNPU3HAK, MCMNONb3yeMbIN AN FeHeTUYeCcKoro
KapTUpPOBaHUA N MHAMBMAOYANbHON WMOEHTUMKAUUN OPraHM3MOB WUIN KIETOK,;
TaKkXe B Ka4eCTBe MapKepoB MOTYT CIYXUTb Lienble (MapkepHble) XpOMOCOMbI.
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Yto Takoe kaTabonutHas penpeccus.

OtBeT: KatabonutHas penpeccusi — MexaHu3Mm perynsiuumM, ¢ MOMOLLbO
KOTOPOro  MPOWCXOAMT  CHWXKEHME  aKTMBHOCTM  (DEPMEHTOB  YTUNM3aLUu
BTOPMYHBIX MCTOYHWUKOB Yrriepoaa npy Hannynmm OCHOBHOIO MCTOYHMKA Yrnepoaa.
Ob6ecneunBaeT NpeanoyYTUTENbHOE WCMONb30BAHUE TTHOKO3bl MO CPaBHEHUIO C
APYrMMUN UCTOYHMKAMU yriepoaa.
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YTto Takoe cTtepounabl?
OTBerT: Crepoungbl — BeLLEeCTBa XXMBOTHOIO UIMu,
pexe, pacTUTENbHOIo NPONCXoXaeHnda, obnagarolme BbICOKOWM OMonornyeckomn




aKTUMBHOCTbIO N cofepXallne B CBOEM COCTaBe CTepaHOoBbIN Kapkac. CTepounabl
obpasyoTca B Npupoae 13 U3onpeHonaHbIX NpealecTBeHHMKOB. OCOBEHHOCTbIO
CTPOEHMUS CTeponaoB SABMAETCA Hannume KOHOEHCMPOBAHHOW TeTpaLuMKIINYecKon
CUCTEMBbI TOHaHa (NpeXxHee Ha3BaHWe — CTepaH). AQpo roHaHa B cTepoumgax
MOXeET BbITb HaCbILLEHHbIM nnm YaCTUYHO HEHacCbILLEHHbIM,
cogepxaTtb ankuibHble U HeKoTopble yHKUMOHAsbHbIE rpynnsl —
rMOPOKCUITbHBbIE, KAPOOHUNBHBIE UIU KAPOOKCUITbHYIHO.

B perynauun obmeHa BeLECTB U HEKOTOPbIX (U3NONOTMYECKUX YHKLUNA
OopraHuamMa Yy4yacTBYIOT CTEPOMAHbIE TOPMOHbI. Pag CMHTETUYECKMX FOPMOHOB,
HanpumMep, NPegHU30s0H, N0 AENCTBUIO Ha OpraHM3M MNpPeBOCXOAUT MPUPOLHbIE
aHanoru. B rpynny cTepouaoB BXOOAT coAepXalimecs B opraHusaMe 4ernoseka
CTEepOUaHbIA CNUPT XONECTEPUH, a TaKXe XEN4YHble KUCNOTbl — COeANHEHUS,
nvewowne B OOKOBOW LUenu KapOOKCUMbHYKO rpynny, Hanpumep, xonesas
Kucrnora.
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YT0 Takoe kannycHaa Kynotypa?

OtBeT: KannycHas KynbTypa— 9TO HeopraHusoBaHHas nponudgepupyowas
TKaHb, cocToslas M3 aeanddepeHUMpoBaHHbIX  KNEeTOK, KOoTopble B
AanbHerweM cneumanusanpyroTca Kak KanmycHble, T.e. CTaHOBATCA OCOObIM
obpasom guddepeHumnpoBaHHbiMU.Kannyc («Mo305b»)MOXeT 0bpa3oBbiBaTLCS
KaK Ha M30MMPOBaHHbIX KyCOYKax TKaHW (3KcnnaHTax)invitro, Tak n Ha pacTeHusax
Npv NOpaHeHuu.

OtopBaHHasa oT konnektnBa cebe NogoOHbIX KneTka B npobupke coxpaHsaeT
«NaMsATb» - TEHEeTUYEeCKyl WHMopMaunlo, 3anoxeHHyw poauTensmu. Ho
crneuvanunsaumio oHa yTpadvmsaeT U obpasyeT npu AeneHun HeyTo amopdHoe,
HanoMuHarwee no ¢opMe MOPCKYH TybKy — Kaslyc— 3TO TKaHb, KoTopas
BO3HMKAeT He TONbKO B NPoBUpKe, HO W B €CTECTBEHHbIX YCMOBUAX Mpu
nopaHeHun pacTteHus. Momumo yTpaTtbl y3KOW crieuuanusaumm Knetka rnopou
HaumMHaeT BecTn cebd, CNOBHO nauMeHT cymacwegwero goma. Hanpumep,
aKTUBHbIE TeHbl BAPYr «3aCTOMOPMBAIOTCA», @ «CMNasLUME» HU C TOrO HU C Cero
Ha4yMHalOT UHTEHCMBHO paboTaTb. KneTka B «KneTke», T.e. B Npobupke, MoOXeT
PE3KO U3MEHUTb COOTHOLUEHWE (DEPMEHTHbLIX U CTPYKTYpHbIX ©enkoB. B Hen
yBenuumBaetca umcno monekyn PHK, cuHTeaupyowmx B obunum Te 6enku, K
NPOn3BOACTBY KOTOPbIX KreTka paHee OTHOcuracb C npoxraguen, HO CTouT
NpefocTaBUTb «y3HULE» onpeerieHHble YCIOoBUS, Kak OHa BHOBb npuobpeTtaet
Kakylo-TO crieumanusaunio, npuyemM He obsasaTenbHO «CTapyto»: B3ATas U3 KOPHSA
UNn nucTa knetka obpasyeT uernoe pacTeHuwe. PereHepauuun MOMHOUEHHbIX
pacTeHMn 13 Kannyca [gobuBalTca B NpuHUMNE  OBYMS  NyTAMMU:
anddepeHunaumen noberoB n KOpHEN NOCPeaCTBOM M3MEHEHUSI COOTHOLLEHMUS
FOPMOHOB LMTOKMHMHA M aykcMHa wunu obpasoBaHvem ambpuouagoB. ITOT
COMaTMYeCKni (acekcyanbHbl) amMbpunoreHes Bnepsble Obin npocnexeH kK 1959 r.
Yy MOPKOBW; CO BpPEMEHEM ero Ccranu npuUMEHsTb Npu NpPou3BOACTBE
XMN3HECNOCOBHbIX pacTeHUN y pa3HbIX BUOOB.

45

Tunbl KyNbTyp KyNbTyp XMBOTHbLIX KNETOK.

OtBeT: PasnmyaloT 3  OCHOBHbIX  TuMnNa  KynbTyp  JXMBOTHbIX
KNeToK: NepBUYHbIE KyIbTypbl, Moflydaemble NpakTudeckn uad nwboro opraHa u
CyLLEeCTBYyIOLIME NUWb [0 NEpPBOro nepecesa; AUNIIOMAHbIE KynbTypbl, 4alle
nony4yaemble n3 aMOpUOHanbHbIX TKaHeW M coxpaHswowmne fo 50 nepeceBoB
annnonaHbin - Habop  XpOMOCOM,  KOTOpble  3aTeM  TpaHCcopMupyroTCs
B MOCTOSIHHbIE (MEepeBMBaEMbI€) reTeponnonaHble KynbTypbl, CyLecTByloume
BHE OpraHu3mMa AecsATKu nerT.
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YTto Takoe cekBeHupoBaHus AHK?

OTBerT: CekBeHnpoBaHue [JHK — 9710 MeTOoA onpegeneHns  nopsigka
pacnonoXeHus HYKNeoTnaoB
B AHK monekyna. CekseHnpoBaHue [JHK nponsseno pesontouuio B reHomuke. C
1995 roga cekBeHnpoBaHue [JHK no3sonuno npoaHannanpoBaTtb reHombl bonee
50 000 (no coctoaHmo Ha 2020 rog) pasnuyHbIX opraHM3moB. BmecTte c
apyrumn metogamn [1HK-aHanmnsa 3TOT MEeTO Takxe ncnosib3yeTcs, B
YaCTHOCTU, AN UCCNEeAO0BaHNA reHETUYECKMX 3ab0neBaHun.

47 Kakue BewecTBa OTHOCATCA K BTOPMYHBIM MeTabonutam?

OtBeT: K BTOpMYHBbIM MeTabonmMTam OTHOCATCA aHTUOMOTUKK, arnkanouabl,
rOPMOHBI pocTa pacTeHuun n TOKCWHBbI. Mony4yeHne Takoro
poAa BELLECTB NOCAYXXUIIO OCHOBOW ANA CO34aHus LUenoro psiga oTpacnen
MUKPOOMONOrMyeckon MnpoOMbIWNEHHOCTN. [lepBbiM B 3TOM psgy  cTano
NPOM3BOACTBO  MEHUUMNNMHA;,  MUKpobuonorumyeckni cnocob  nonyveHus
neHuuyunnuHa ©Obin paspabotaH B 1940-x rogax wu 3anoxun QyHaameHT
COBPEMEHHOM NPOMBbILLUNIEHHOW BUOTEXHONOTNN.

48 OcCHOBHbIE NPeENMYyLLIEECTBA MUKPOOPraHN3MOB Kak OMOO6BEKTOB.
OTBerT:
-HebonbLwne pasmepsbl
* BE3ECYLUHbI
* pa3Hoobpa3sHble TuMnbl MeTabonnama
* 3@aHMMatoT HebonbLwon 06bEM (B 1 Mn Ao 1 MnpAa. KNeTok)
* BbICOKasi CKOPOCTb AeneHust, ObICTpbI POCT
* CNOCOOHbI CyLLIECTBOBATb B Pa3fMYHbIX YCNOBUSIX.
49 Kakne coegmHeHnst OTHOCATCA K NepBMYHbIM MeTabonutam?

OTtBeT: [lepBuUYHbIe MeTabonNuTbl — BewecTBa, Heobxoaumble OnNsA
pocTa KneTok. K HMM OTHOCATCS CTPYKTYPHblE eauHMUbl Bnononuvepos —
aMMWHOKUCNOTbI,  HYKNeoTuabl, MOHOCaxapuabl, a TaKKe BUTaAMWUHbI,
KOPEPMEHTbI, OpraHM4yeckmne KUCoTbl U apyrne coeguHeHus. Nnasmuga —
OCHOBa NJasaMmMgHOro  BekTopa, KomnbueBas  AsyxuenodedHas  [OHK,
obnaparowan CnocobHOCTLID K aBTOHOMHOW pennukauuu, a Takke K
BCTpamBaHUIO B HEE U Nepefayn B reHOM peumnueHTa YyXepoaHblX reHOB U
apyrnx nocneposatensHocten HK.

50 Kakune cnocobbl NpMMEHSAT AN NONYYEeHUs He3aMeHMMbIX aMUHOKUCIIOT?

OTBeT: CywecTByeT 4 cnocoba NPpOMbILLNEHHOIO NOTyYEHNA HE3aMEHNMbIX
aMUHOKNCNOT:
rmaponn3 NpupoaHoro 6enokcoagepKaLlero Cbipbs
XUMUYECKNN CUHTES
MUKPOOMONOrMYecKknin CUHTE3
OnoTtpaHcdhopmaumen  NpealecTBEHHUKOB  aMUHOKUCIOT C  MOMOLLbIO
MUKPOOPraHM3mMoB  WNN  BblAENEHHbIX U3  HUX  (PEepMEHTOB  (XMMWKO-
MUKpOBMonormyecknin meTos)

3.4 Pedhepar
NKe-4: Cnocob6eH K ¢opmupoBaHuto HeoGxoaumon MeToaunYecKkomn

AOOKYyMeHTauum no obpasoBaTenbHbIM MporpaMmmamM B obnactu MuKpooGbuonorum c
NpUMeHeHneM MHMPOPMALIMOHHbIX TEXHOTOrMKN




NMpumepHana TemaTuka pedepartoB

Homep Tema
TEMbI
51 Cblpbe, cpefibl U TEXHONOrMsi NPOMbILLNIEHHOrO NoNy4YeHns aHTUONOTUKOB.
52 PekombuHaHTHbIe 6enku.
53 MwukpOGHbIE MHCEKTMLNAODI
54 MepcnekTnBbl COBPEMEHHOM BUOTEXHONOMMN
55 BruonpenapaTbl AN NPOMbILLNIEHHOCTU U CENbCKOro XO35MCTBA.

4. MeToau4yeckue MaTepuanbl, onpegensiowme npoueaypbl OLEHMBaHUSA
3HaHUN, YMEHWUIN, HaBbLIKOB U (UNN) ONbiTa AEATENIbHOCTU, XapaKTepu3yrLwmx 3Tanbl
¢hopmMupoBaHUA KOMNETEeHUUN.

Mpoueaypbl OLEeHNBaHUSA B XOA4€E N3Yy4YEHUS ANCUUNIINHBI 3HAHWUA, YMEHWI U HaBbIKOB,

XapakTepuaylwmx  aTanbl dhopMunpoBaHus KOMMNEeTEeHLNN, pernameHTupyrTCcs
MOMOXEHUAMMN:

- BI'YUT 2.4.03 lNonoxeHne 0 KypCcoBbIX, 3K3aMeHax 1 3a4eTax;

- M Bryut 4.1.02 lNonoxeHne 0 peUTUHrOBOMW OLIEHKE TeEKyLLlen ycneBaeMocCTu.

OueHka no gucumnnMHe BbICTABMAETCA Kak cpegHeapudmeTnyeckoe u3 BCex
OLLEHOK, MOMy4YeHHbIX B Te4eHne nepuoaa nsyvyeHuss QUCLUNMINHLI.



5. OnucaHue nokasarenen u KpUTepueB OLIEHMBAHUA KOMNETEHUUIM Ha PasNuyHbIX 3Tanax ux opMmUpoBaHusi, oNnUcaHue
LKan oueHUBaHUA ANA KaXaoro pesynbTata o6y4YeHusi No gUcuunnuHe

PesynbTtathbl
oby4eHus no
3aTanam
c¢opmupoBaHun
A KOMMETEeHUUMn

MpeAameT oueHKU (NPOAYKT Unu
npouecc)

MokasaTenb oLueHUBaHUA

Kputepuu oueHnsaHums
ccopmmpoBaHHOCTHU
KOMNeTeHLUMn

LUkana oueHnBaHus

Axkagemuyec
Kasi oLeHKa

YpoBeHb
OCBOEHMA
KOMMNeTeHUUn

MKB-4:CnocobeH kK hopMMpOBaHUIO HEOOXOAUMOW METOAMYECKOW AOKYyMeHTauuu no obpasoBaTesnibHbIM nporpamMmaM B o6GniacTu MUKpoGuonoruum c
npuMeHeHneM MHOPMaLIMOHHbIX TEXHOJIOMUN

3HaTb OCHOBHblE MeToaonorvyeckne
MPUHLUMNBI U MeTodbl  Hay4Ho-
nccrnenoBaTeENbCKON OeATenbHOCTU B
obnactu 6uonoruu; mMeToabl
ny6nmyHoro npeacTaBneHus

pe3ynbTaTtoB BbINOJIHEHHbLIX Hay4HbIX

nccnegoBaHuiA; 06nacTu NpUMeHeHns
N BO3MOXHOCTU PasfnUYHbIX PU3MKO-

3HaTb OCHOBHblE METOAONOrM4yeckmne
npunHUUnbI n MeToabl Hay4HO-

Ob6yvarowmncsa gan  OTBeThI

3ayTeHo/ 60-

100; OcBoeHa
BOMPOCH, YTO COOTBETCTBYET |  v/yopneropy- (6a30Bbli1)
60-74,9 bannam TenbHo /60-74,9
O6yyatoLuitcs gan oTeeThbl XOp&US_ﬂS' OcBoeHa
BOMPOCbI, YTO COOTBETCTBYET OTNMUHO/85- (NOBbILLEHHbIIN)
75-84,9 6annam 100.

3HaThb: XUMUYECKMX MEeTOAOB aHanusa Mo MCCIICNOBATENLCKOM AESTENLHOCTH B
oGpasoBaTternbHbIM nporpammam | < e norn
Guornornn;  TexXHu4Yeckue cpeacTsa
rnoucka Haquo_6|/|onor|/|quKo|z OGyHa}OUJ,VIVICFI Aan oTBeThbl He 3auTeHo/ O- He OCBO€EHa
(MUKPOBMONOrMYeckoil)  MHGOpMAaLIMK BOMPOChI, YTO COOTBETCTBYET 59 (HegocTaTOYHbI
B rno6anbHbIX KOMMbIOTEPHBLIX CETHX, 0-59 6annam )
YHUBepcanbHble MakeTbl NPUKNagHbIX
KOMMbIOTEPHbIX nporpamm,
cneumanvanpoBaHHble 6a3bl AaHHbIX
YMeTb roToBuTb W nNybnukoBaTb | paboTa COOTBETCTBYET Teme,| 3ayrteHo/ 60-
Hay4YHO-TEXHUYECKME  OTYETHI n | 3apaHue BbIMOJTHEHO 100; OcBoeHa
MpoekTbl; 06OCHOBLIBATbL  BbIGOP | MpaBUMIbHO, HO  AOMyLleHbl| YOoBneTBopw- (6a3oBbIn)
METOOOB W METOAMYECKMX MPUEMOB, | HEKOTOpbIEe OLINGKK TenbHo /60-74,9
afileKkBaTHbIX MOCTaBNEeHHOW Lenu; | paboTa COOTBETCTBYET Teme,|  Xopoluo/75- OcBoeHa
CTaBUTb LUeNb W OpraHn3oBaTh | 3agaHve BbINOJTHEHO 84,9; (NOBBILIGHHbII)
MpakTuyeckine paGoTb nposegeHue Haquorg NpaBuUITbHO B NOJTHOM 06bemMe OT1nn4yHo/85-100.
YmeTh: nccnenoBaHua no akTyanbHou

npoGneme u paspabaTbiBaTb Hay4HO-

mMeToaun4yeckume " y4ebHo-
MeToaudeckne MaTepuvans,
obecneynBatoLmne peanusaumuto
ob6pa3zoBaTenbHbIX nporpamm;
npoBoOAUTb OoTAenbHble BUAbI
Yy4eBHbIX 3aHATUI no

paboTta BbINOfIHEHA HE
npaBUIbHO

He 3auTeHo/ 0-
59

He ocBO€eHa
(HepocTaTouH
bI)




obpasoBaTtesibHbIM NporpamMmmam nog
PYKOBOACTBOM crieuuanucta Gonee

BbICOKOM KBanudukauuu;
ncrnonb3oBaTb TEXHUYECKMe
cpeacTea noucka Hay4HO-
ounonornyeckomn

(Mukpobmonormuyeckon) nHdopmarmm
B rnoBanbHbIX KOMMLIOTEPHbLIX CETAX,
yHMBepcarbHble nakethbl
npuKnagHbIX KOMMbIOTEPHbIX
nporpamm, crneunannampoBaHHble
0a3bl JaHHbIX

Bnapgetsb:

Pedepar

[eMoHcTpupoBaTb HaBblkamu
BbINOMHEHNS1 BUOXUMUYECKOTO
3KCMepMMeHTa C UCNOMb30BaHMEM
BO3MOXHOCTEN pasfnyHbIX (OU3NKO-
XUMUYECKMX METOOB aHanuaa,
opraHm3aumm y4ebHbIX 3aHATUI;
HaBblkaMW NPOBeAEHUsT y4eOHbIX
3aHATUI N0 PU3NKO-XUMUYECKUM
MeToAaM uccrnenoBaHust; HaBblkamu
paboTbl HA COBPEMEHHOM
KOoMnbloTepHOM o6opyaoBaHu1 B
cchepe Guonoruun n mukpodmonorum

3ayTeHo/ 60-

Pedepart COOTBETCTBYET
Tel\SI% P MOJSIHOCTbIO 0TBeq€ZeT 100; OcsoeHa
! _ Ypnosnetsopu- (6azoBbIit)
NMOCTaBJIEHHOU 3aga4e TenbHo /60-74,9
Pedepar COOTBETCTBYET -
dep Y XOpOLIJO./75 Ocsoena
Teme, HO JonyLueHsbl 84,9;

HEKOTOpbl€ HETOYHOCTU

O1nnyHo/85-100

(NOBbILLEHHBIN)

Pedepat cooTBeTCTBYET TEME,
HO He OoTBeYaeT NOCTaBfIeEHHON
3agade

He 3a4yteHo/ 0-
59

He ocBoeHa
(HepocTaTOYHBbI
n)
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