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1 BBEOQEHUE K PABOYEW MPOrPAMME AUCLIUMIIUHbI

1.1 Uens aucumnnunbl: CchopmmpoBaTb KOMNETEHLMU oby4atolierocs B o6nact MMKpoGuonorum, Groxmmmnm
1 BUOTEXHOMOMUN.

1.2 3aaauv AUCLUUNNUHBIL:
PaccmoTpeTb nonyyeHue NpoaykToB PasnnyHOro HasHa4yeHUss OCHOBAHHOE Ha UCMOMb30BaHUM GUONOrMYEecKnx

MEeTOLO0B.
PaCKprTb npuHUUNbI pa60TbI BG1onornyecknx areHToB Ans nony4yeHusa BOCTpe6OBaHHbIX LeneBbiX NPOAYKTOB.

MpoOeMoHCTpUpoBaTh 0COGEHHOCTU BUOXMMUYECKUX peakLmii, MeTabonMyeckmnx npoLeccoB 1 BMopeaKkTopoB.

1.3 TpeboBaHu1A K NpeaBapuTeNbLHOM NOAroToBKe oby4aloLlerocs:

MpepBapuTenbHasi NOAroToBKa npegnonaraeT co3fgaHne OCHOBbI ANnst POPMUPOBAHUS KOMMNETEHLMIN, YKa3aHHbIX
B M. 2, MPU U3YYEHUN OUCLMMIINH:

Xumums

OpraHquCKaﬂ XNMuns

2 KOMNETEHUMN OBYYAIOLWWEIOCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUUMNNHDbI

MKo-1: Cnoco6eH onpenensTb Lenu n 3aga4v uccrnenoBaHuMn, NPUMEHATb NOJTy4YeHHble pe3ynbTaThbl Ha
npakTuke B cepe TeXHONOrMmM nonurpacgmuyeckoro n ynakoBo4Horo nponsBoacTea

3HaTb: COBpeMeHHbIe MeTOAbl UCCeAoBaHUs B obnacTu MVIKpO6VIOJ'IOI'VIVI, Broxmmmm n GrotexHonorum

YmeTb: CoctaBnatb buoxmmmnyeckue peakunn n meTabonuyeckme nyTn N y4nTbiBaTb BITUAHUE PA3NINYHbIX CbaKTOpOB Ha
XN3HeOeATesIbHOCTb MMKPOOPraHn3moB
Bnagetb: OCHOBHbLIMU npneMamMmm MUKpOCKONMNYECKOro nccriegoBaHuA XXmUBbIX KynbTyp.




3 PE3YNIbTATblI OBYYEHUA NO AUCUUNNUHE

HaumeHoBaHuWe 1 cogepxaHue pasgenos,
TEM U y4eOBHbIX 3aHATUN

CewmecTp
(kypc onsa 3A0)

paboTta

KoHTakTHas

Jlek.
(4achbl)

J1ab.
(vaceol)

CP
(4achbl)

MHHOoBAaL.

¢opmbl
3aHATUN

dopma
TekyLlero
KOHTpons

Pasgen 1. OcHoBbI MUKpobuonorum.

Tema 1. BrnoTtexHonorus 7] ee
BO3MOXHOCTH.

OcHoBHble KOMMOHEHTbI
OMOTEXHONOrMYEeCcKoro npouecca.

Tema 2. buonoruyeckne areHTbl LUNPOKO
NpMMeHsieMble B BUOTEXHOMOMUN.

O6bLan xapakTepucTMka MUKPOOPraHM3mMoB
OCHOBBI nx knaccudukalmu.
PactutenbHble M XUMBOTHbIE  KIETKW,
GakTepun, LpOXCKN, MIECHEBLIE rPUDLI.
JlabopaTopHasi paborta. MoaroToBka
obopyaoBaHus M nNUTaTenbHbIX cpeq Ans
paboTbl C XXMBOW KyIbTypoW

JlabopaTopHasi paborTa. MeToabl
BblOeneHns YNCTbIX KynbTyp
MUWKPOOPraHn3mMoB

JlabopaTtopHasa pabota. OCHOBHbIE NPUEMBI
MUKPOCKOMUPOBAHWSI. UccneposaHne
MOpPONOrn4ecKmnx NpU3HaKOB,
XapaKTepusyloLwmnx pocT  KynbTypbl Ha
NMOTHbIX Cpeaax.

JlabopaTopHasi pabota. WccnepoBaHue
MUKpPOMOPPOnoveckmnx NMPU3HaKoB
OTOENbHbIX BeretaTtuBHbIX KIMETOK.
lMpurotoBnexune npenapartos XMBbIX
KynbTyp v (OUKCMpoBaHme npenapaTos.

16

Tema 3. CybcTpaTbl, NMpUMMeHsieMble OIS
BblpaLLMBaHNS MUKPOOPraHN3MOB.

Cawmble pacnpocTpaHeHHble cybeTpaThl Ans
BblpaLLMBaHns MWKPOOPraHM3MoB B
nabopaTopHbIX YCNOBUSX.

Paspen 2. OcHoBbl GuoXmuMum

Tema 4, XuMn4eckmm cocTaB
MUWKPOOPraHN3MOB.

BewecTBa, BXoasdLme B cocTaB
MMWKPOOPraHM3MoB M MX dusnornornyeckast
pornb.

Ko




Tema 5. [lnactudeckuii ©n 3HepreTUYECKuin
obMeH B krneTke. buoxmmuudeckue peakuumn u
Ux OCOBEHHOCTN, MexaHu3M epMEeHTHOro
KaTanusa, wucnonb3oBaHne EpPMEHTOB B
BGuoTexHoormu.

JlabopaTopHasi paborTa. OnpepeneHuve
(PM3MONOrMYECKON aKTUBHOCTU OPOXOKEN npwu
CNUPTOBOM OpOXKEHUN.

JlabopaTopHas pabora. Onpegenexne
KaTanuTnyeckon aKTUBHOCTM depmeHTa
KaTanasbl

Paspgen 3. OcHoBbI BMoTEXHOMOMMMU

12

Tema 6. Cbipbe ansa GuoTexHonormu.
TpeboBaHMA K  Cbipblo, BUAbl  CbIpbS,
ncrnonb3yemblie B OuoTEXHOMOTUMN.
MpurotoBneHne nutatesnbHbIX cpeng U3
pasnuyHbIX BMOOB Cbipbs. Knaccudukaums
nuTaTenbHbIX cpen " crnocoobl nx
cTepunmsauuu.

Tema 7. Cnocobbl KyNbTUBMPOBaHMS
MuKpoopraHmamoB. Knaccudukaums meTonos
KynbTUBMPOBaHMUS. Mepuoanyeckoe
KynbTUBMPOBaHMUE, HenpepbIBHOE

KynbTUBMPOBaHWE, BbIOENEHNE U O4YMCTKA
NpoayKTOB hepMeHTaLmm.

JlabopatopHaga paboTa. NonyyeHne noceBHOro
MaTepuana v npoBeaeHWe NepuoanyecKkoro u
Henpe-pbIBHOrO KyNbTUBMPOBaHUS

Tema 8. TpaguumoHHble BuoTexHomnornvyeckne
npouecchl.

MponsBoacTeo aTaHomna, kopmoBoro 6ernka,
opraHn4yeckmx KUCIOT, pacTBopuTEnen,
nuLeBoro 6ernka, aMMHOKUCIIOT.

0,75

Tema 9. OCHOBbl TEHHOW W KIeTo4YHOW
NHXXEHEepPUMW.

MeToabl cenekuMn Ha OCHOBE TEeHHOM U
KNETOYHOWM UHXEHEPUN, NMOHSATUS O MyTauusax u
pekoMbuHauunsix.

Tema 10. OcHoBbI 3KONorn4yeckomn
onoTexHomnormu.

Buvonornyeckas  o4nMcTka  CTOYHbIX  BOf,
OypHOMaxHywmnx rasoB M OBuoyTMnusaums
TBEPAbIX OTXOAOB.




Tema 11. lNoHATME O BMOHAHOTEXHOMNOIMN U

HaHOOMOTEXHOOMUN.

MpumeHeHne HaHOCTPYKTYp B

onoTexHonormm 7]

omonornyeckmnx NPUHLUMNOB B
HaHOTEXHOJ10TnN. |-|OJ'Iy'-IeHI/Ie COBpPEMEHHbIX
MaTtepunanos obnagaroLmx YHUKarnbHbIMA

CBOMCTBaMMW.

npuMmeHeHune

WUtoro B cemecTpe (Ha kypce ansa 3A0) 17 34 3,75

KoHcynbTaumm n npomexyToyHas
attectauus (3aveT)

17,25

Bcero koHTakTHas paborta n CP no

AUCLMMNNMHE

68,25 3,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO

5. ®OHA OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIMKU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUSA

Kopn HanmeHoBaHue oueHOYHOro
lMokasaTtenu oueHnBaHUs pesynbTaToB oby4eHus
KoMneTeHummn cpeacTea
MpuMeHseT coBpeMeHHble MeTodbl MccnegoBaHuss B obnactu
MUKpoburonorumn, Buoxmmmmn n GBUOTEXHONOUN.
CnocobH coctaBnATe MeTabonuyeckne nyTn, yuduTbiBas BnusiHue|1.Bonpochkl YCTHOro
MKo-1 pasnnyHblX hakTOpOB Ha XN3HeAeATeNbHOCTb MUKPOOPraHM3MOB. cobecenoBaHus

Monb3yeTca meTogamMu BblAENEHNS] YACTbIX KyNbTyp MUKpoopraHnamoB|2.TecToBble 3agaHne
N OCHOBHbIMU MPUEMaMN MUKPOCKOMMUYECKOrO WCCMEAOBAHUS KUBbIX
KynbTyp.

5.1.2 Cuctema n KpuTEpUN OLleHUBaHUSA

Lkana oueHuBaHus

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

YcTHoe cobecenoBaHme

MucbmeHHas paboTa

3ayTeHo

Ob6yyalowminca cBOEBPEMEHHO BbIMOMHMUIT
nabopaTopHbIN MPaKTUKYyM W nNpeacTaBun
pesynbTaThl B COOTBETCTBUU c
TpeboBaHMaMM. Mo cofepKaHuio
npeameTta BO3MOXHO gonyuieHue
HecyLlecTBEHHbIX OWNBOK B oTBeTax Ha
BOMpOChHI NpenogasaTens.

He 3a4teHo

Ob6yuvatownmncsa He BbINOMHUI (BbINOMHWM
YacTU4YHO) nabopaTopHbIi MPAKTUKYM, He
npeacTaBmn pesynbTaThl, aonyctun
CyllecTBeHHble OoWwnbKM B OTBETax Ha

BOMpPOCHI NpenogaBaTtend.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNN UHbIE MaTepuanbl, HeO6XoAMMbIE ANl OLLeHKU 3HaHUNA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n |

dopMynMPOBKM BOMPOCOB

Cemectp 4

OcCHOBbI HAHOBMOTEXHONOTMM U BUOHAHOTEXHONOMMN.

BVIOMOHVITOpVIHF. BI/IOTeCTI/IpOBaHVIe 1 GuonHamKauus.

Brvonornyeckas o4ncTka rasos.

Ounctka no4ys oT HePTENPOAYKTOB.

3awmTa n ouncTKa NoYB OT U30bITKa MUHeparbHbIX y,qo6peH|A|71 n nectmumnaos.

OO~ |WIN]|F

5monepepa60TKa TBepAblX OTXOA0B. BaKTepmaanoe BbllLlenaynBaHue.




7 BrnonepepaboTka TBepAbIX 0TX0A0B. KOMNocTupoBaHue.

8 BronepepaboTtka TBepAbIX 0TX0A0B. A3pOOHOE OKMCIEHME.

9 BrnonepepaboTka TBepAbIX 0TX0A0B. AHaspobHoe cOpaxmBaHume.

10 |TpaHcnnaTtaums SMGPUOHOB, MPUMEHEHME.

11 Cxema n3mMeHeHus CBOMNCTB pacTeHUs METOAOM KNETOYHON UHXKEHEPUN.

12 KnioyeBas onepaunsi reHHon uHxeHepuun. MNMoHATHe BekTopa.

13 29. MeToabl nepeHoca reHeTnyYecKkon nHdopmaumm y 6ecnorsbix OpraHn3moB.

14 MeToabl nonyyeHms mytaHToB. OTOOp 1 COXpaHeHe MyTaHTOB.

15 MpUHUMNBI cenekuMn MUKPOOPraHM3MoB U1 ee aTanbl.

16 |TpeboBaHMsA K NPOMBILLNEHHBLIM LWITAMMaM — NpoayLeHTam.

17 BblgeneHuve n o4nctka NpoaykToB hepmeHTauum (ppakLMoHMpoBaHKE).

18 BblgeneHne n oumctka NpoaykToB hepMeHTaumn (ynapmBaHue).

19 OTanbl NPUroToBNEHNS NOCEBHOr0 MaTepunana ansa epmeHTaumm,

20 OCHOBbI HENPEPbIBHOTO KYyNbTUBUPOBaHUS MUKPOOPTraHU3MOB.

21 Craguv pasBuTUs MUKPOOPraHW3MOB Mpu NPOCTOM NEPUOANYECKOM KYNbTUBUPOBAHUN.
22 Mepunoamnyeckoe KynbTUBMPOBAHWE, MPOCTOE U OTHLEMHO-AOSIMBHOE.

23 Knaccudukaumss MeTogoB KyrnbTUBMPOBAHMUSA MUKPOOPTraHN3MOB.

24 Buabl cbipbsi B 6uoTexHonorun. TpeboBaHus K Cbipblo.

25 Ocob6eHHOCTU BUOXUMUYECKNX peaKLIMiA.

26 Buabl o6meHa BelLecTB B XMBbIX opraHuamax. [NMoHaTve o MeTabonmnyeckmnx nyTsx.
27 HykneuHoBble KNcnoTbl, usnonornyeckas porib.

28 Jlnnngpl, pmnsnonoruyeckas ponb.

29 |Yrnesogdbl, huanonornyeckas ponb.

30 Benku, duanonormnyeckas ponb.

31 Ponb Boabl B KneTke.

32 XMryecknii coctaB MUKPOOPraHU3mMoB. (BNEMEHTHbLIN Y KOMMNOHEHTHbIN).

33 pnbbI, ponb B Nnpupoge n buotexHonorun. NoHATMe O NnecHeBbIX rpubax 1 gpoxokax.
34 3HaveHne GakTepuin B npupoae 1 GUoTEXHONOrnu.

35 OcHoBbI kraccndmkaumm MUKpoopraHnamoB. OCO6EHHOCTN MUKPOOPraHN3MOB.

36 MoHATME 0 TexHUYeckon Mukpobuomnorun. CTpoeHne pacTUTENBHON KNETKM.

37 MoHsaTue o mukpobuonornn. CTpoeHne XUBOTHOW KNETKMU.

38 KpuTepum oueHkn BuoTexHonorm4eckoro npouecca.

39 Cdepbl NpUMeHeHUs1 BUOTEXHONOTMYECKNX NPOLLECCOB.

40 MoHaTMe o GroTexHonornm. OCHOBHbIE KOMMOHEHTBI BUOTEXHONOMMYECKOro npoLecca. ATanbl pa3BUTUS

ounoTexHonormu.

5.2.2 TunoBble TeCTOBbIe 3aAaHUA

YucTyto KynbTypy nosy4yaroT:
a) yBeJIMYeHneM Yncna KneTok; 6) yMeHbLUEHWE Yucna KNeTok;
B) COXpaHeHMEM Yincra KrneTok

KoMnoHeHTbl BUoTexXHONornyeckoro npowecca — 370:
a) cybcTpat u buonoruyeckuii areHT; 6) CybeTpat, NpoayKT 1 GUONOrMYECKNiA areHT;
B) CybcTpat, 6uonorniecknii areHT 1 TeXHOMNOMMYECKUIA PEXUM

XpaHWTb XMBbIE KNETKN Ny4lle BCero B:
a) xonogunbHuke; 6) moposwurke; B) npu Temnepatype — 195 oC

Mpw rnybuHHOM cnocobe dhepMeHTaLum BMoNOrMYeckuin areHT HaxoauTCs B BUAE:
a) buonneHku; 6) cycneHsun; B) rpaHyn

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kenchbl)

He NpeaycMOoTPeHO




5.3 MeToanyeckue maTepuansi, onpegensiowme npoueaypbl oLeHMBaHUSA 3HaHUN, YyMeHUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpomMexyTo4HoM aTrecTaumm 1 nopsaok NMUKBUAaLNM akageMnyeckom
3a10MKEHHOCTH

lMpoBegeHe NPOMEXYTOYHON aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTMBHbIM aktom CII6IYMTA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obydaloLwmnxcs»

5.3.2 ®opma nposeneHUsl NPOMEXYTOUYHOM aTTecTauum No AUCLUNANHe

YcTHas X MncbmeHHas KomMnbloTepHOE TECTMPOBaHNE NHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm No gUCUUnIIMHe
BPEMsi Ha NOArOTOBKY OTBETA Ha BOMpPOCHI 3a4eTa otBoantca 30 MUHYT

6. YHEBHO-METOOAU4YECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNMIIUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO [oa nspaHusa | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
E.A.lNaBrnosa, H.K.|BrnoTtexHonorus [Tekct]:] M-Bo obpasoBaHusA U http://nizrp.narod.ru/
Y[OoBeHKo, 3.M.|y4ebHo-MeTOaUYECKOE Haykn PO, BLUT3 2017 metod/kaftzkm/2018
TepeHTbeBa nocobue cnieryntn. — Crie.: 01 29 01.pdf

BWT3 Creryntan

6.1.2 lononHuTenbHas y4yebHas nutepartypa

AWN. CrtenaHoB, 3.J1.|O6was XUMmn4yeckas http://nizrp.narod.ru/o
Axknm TexXHornorus [Tekct]:] M-BO O06pasoBaHus 1 bshchemtexnolog.ht m
MeToguveckme yka3aHus.| Hayku PO, CIM6IrTYPI1. — 2008

Ona  cTyoeHToB  3a04HOM chne.: crnelrTypen
dopMbl 00yYeHuUs

6.2 MepeyeHb NnpodeccrmoHanbHbIX 6a3 AaHHbLIX U UHPOPMALMOHHO-CNPABO4YHbIX CUCTEM

OnekTpoHHO-6MbnmoTeyHas cucrema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIb INYMTH [OnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

6.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmmHoOro oéecrnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OocyLIeCcCTBIIEHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

AyaunTopwus OcHalleHne

MynbTuMeguinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA H P A

ayautopust

SﬂeKTpMHeCKMe NITUTKN, MUKPOCKOMbI, KOMNIEKT na6opaTopH017| nocynbl
A-401
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