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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: ChopmupoBaTtb KOMNeTeHUMM obydatolerocsa B obnactm Mnukpobuonorum, Guoxmmmm un

OnoTexHonoruu.
1.2 3apgaum gUCLUMUNIIUHBI:
PaccmoTpeTb nomnyyeHve nNpoayKTOB pPasfUYHOro Ha3HayeHUMsl OCHOBAHHOE Ha WCMONb30BaHWM OUOMOrMYecKmx

MEeTO/OB.
PackpbiTb NpUHUMMbLI paboTbl GUOMNOMMYECKUX areHTOB A1 MoNy4YeHus BOCTpeboBaHHbIX LieNeBbiX NPOoAyKTOB.
MpooemMoHCTpUpoBaTbk 0COGEHHOCTN BGUOXUMUYECKUX peaKLMii, MeTabonmMyeckmx NpoLeccoB 1 GUOpPeakTopoB.

1.3 TpeboBaHMA K npegBapuUTeribHOW NMOArOTOBKEe OOy4aloLerocs:

MpenBaputensHasa noAroToBka npegnonaraeT co3faHue OCHOBbI AMS (POPMUPOBaAHUS KOMMNETEHUUN, YKa3aHHbIX
B M. 2, NpY NU3Yy4EHUN AUCLIUMNIINH:

Xumms

OpraH nyeckaa xmmma

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNITUHDbI

MNK-1: CnocobeH onpegensaTb Lenu u 3aga4ym uccriefoBaHUi, MPUMEHSATb NoryYeHHble pe3ynbTaThl Ha
npakTuke B cpepe TeXHONOrMi KOMNO3MLMOHHLIX MaTepuanos, nonurpacdu4eckoro u ynakoBo4yHoro
npousBoACTBa

3HaTtb: CoBpeMeHHble MeToAbl MccneaoBaHus B 06nactm MMkpobuonormm, GUOXmMMmm n BUOTEXHONOTMU

YMmeTb: CocTaBnaTb GMOXMMUYECKME peakuun U MeTabonuyeckne NyTU U yYuTbiBaTb BIIUSIHWE Pa3nYHbIX (haKTOpPOB Ha
KU3HEAEATENbHOCTb MUKPOOPraHU3MOB

Bnapetb: OCHOBHbIMM npnemMmamm MMUKPOCKOMYECKOro nccnenoBaHnA XMBbIX KyInbTyp.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. OcHoBbl MUKpOGMONormu.

Tema 1. BuotexHonornsi 1 ee BO3MOXXHOCTU.
OcHoBHble KOMIMOHEHTbI OMOTEXHONOIMYECKOro
npouecca. 2 2

Tema 2. buonornyeckne areHTbl LUMPOKO MPUMEHSIEMbIE B
BuoTexHonormm.

OO6uas xapakTepucTMka MWKPOOPraHM3MOB OCHOBbI WX
knaccndukauun. PacTuTenbHble W KUBOTHbIE  KIETKW,
GakTepuu, OPOXOKN, NNECHEBbLIE rPUODI.

JlabopatopHasi pabota Ne 1. lNogrotoBka oGopyaoBaHUs
N nMTaTenbHbIX cpeq ans paboTbl C XUBOW KynbTypPOK
JTabopaTtopHasi pabota Ne 2. MeToabl BblAENEHUS YNUCTbIX
KynbTyp MUKPOOPraHu3MoB

JlaGopatopHass pab6ota Ne 3. OcHOBHble MpUeMbI 2 16 5 n
MUKpoOcKonupoBaHus. VccnegosaHve MOpdOnormyeckmx
MPU3HAKOB, XapaKTEepU3YKLWKMX POCT  KynbTypbl Ha
NMNOTHBIX cpeaax.

JlTabopaTtopHas paboTta Ne 4. WccnepnoBaHne
MUKpoMOpPdonoYeckmx Nnpu3HaKoB OTAENbHbIX
BeretatuBHbix  knetok. [lpurotoBrneHne npenapaTos
XMBbIX KyNbTyp U oMKCMpOBaHMe npenapaTos.

Tema 3. CybGcTpaTbl, nMpuMeHsiemMble ONS BblpalUMBaHUA | 4
MWKPOOPTraHW3MOB.

Camble pacnpoCcTpaHeHHble cybeTparthl ans
BblpaliMBaHUS  MUKPOOPraHM3MOB B  flabopaTopHbIX 1 3
yCnoBusX.

Pasgen 2. OcHoBbl BMOXMMUM

Tema 4. XuMnyeckmin coctaB MUKPOOPraHN3MOB.
BelecTtBa, Bxoaswme B COCTaB MUKPOOPraHU3MOB M UX
dumsmonormyeckas poneo. 1 2

Tema 5. [MnactMyeckun u 3HepreTUdeckuin obmeH B
knetke. buoxmmmyeckne peakumm u KUX OCOBEHHOCTH,
MexaHu3M (EepMeHTHOro katanusa, WCMoNb30BaHue
hepmMeHTOB B BUOTEXHONOTUN.

JlTabopaTopHas paboTta Ne 5. Onpepenexune
hU3MONOrMYECcKon akTUBHOCTM APOXOKEN MPU CNMPTOBOM 3 12 5
BpoxeHuu.

JlabopaTopHas paboTta Ne 6. Onpepnenexune
KaTanMTu4eckon akTMBHOCTU oepMeHTa kaTanasbl

Ko

Paspgen 3. OcHoBbl BMoTEXHOMNOMMU n




Tema 6. Cbipbe gnsi OMOTEXHONOMUN.

TpeboBaHMsi K Cblpbto, BUAObl Cbipbs, WUCMOMb3yeMble B
OMOTEXHOMOMNMN. |_|pI/IFOTOBJ'IeHI/Ie nnTaTenbHbIX cpen U3
pas3nnyHbIX BUOOB CblpbA. Knaccmcbmxau,mn nnTaTesibHbIX 1 1
cpen n cnocobbl X CTEpUNn3aLunin.

Tema 7. Cnocobbl KynbTUBMPOBaHWS MWUKPOOPraHW3MOB.

Knaccuduvkaums MeTo0B KyNbTUBMPOBAHMSI.

Mepuognyeckoe KyNbTUBMPOBaHNE, HenpepbIBHOE

KynbTMBUPOBaHME, BblAENEHNE W O4YMCTKa MpOJYKTOB

dhepmeHTaumm.

NabopatopHas pa6ota Ne 7. T[lonyyeHne MOCEBHOrO 2 6 0,75

MaTtepunana n npoeegeHve nepunoan4eckoro n
HenpepbIBHOINO KylbTUBNPOBaHUA

Tema 8. TpaguUMOHHbIE BUOTEXHOMNOMMYECKUE NMPOLIECCHI.
MponsBoAcTBO 3TaHona, KOPMOBOIO Benka,
OpraHWYecKknx KUCIoT, pacTBopuTenei, nuwesoro Gerka,

aMWHOKMCIOT. 1 1
Tema 9. OCHOBbI FEHHOW N KNETOYHOW NHXEHEPUMN.
MeToabl cenekuMnm Ha OCHOBE TEHHOM W KIETOYHOW
WHXEHEepWU, NOHATUSA O MyTaLMsaX N peKoMOMHaUmsIX. 2 1
Tema 10. OcHOBbI 3KONOMMYECKON BUOTEXHONOIMN.
Buonornyeckass o4uncTka CTOYHbLIX BOA, AYPHOMAXHYLLMX
rasos 1 6uoyTunmnsaLmsa TBepabIX OTXOL4O0B. 1
Tema 11. MoHATME O  BWOHAHOTEXHOMOrn [
HaHOOMOTEXHONOMMHN.
MpumeHeHne  HaHOCTPYKTYp B  OmoTexHomormm wm
npuMeHeHne Oronorn4yeckunx NPUHLMNOB B
HaHoTexHonoruu. lonydYeHne CoOBpPEMEHHBIX MaTepuanos 1
obnagaroLwmnx yHMKanbHbIMM CBOMCTBaMU.
Utoro B cemecTpe (Ha kypce ans 3A0) 17 34 20,75
KoHcynbTaumm 1 npomexyTtovHas atrectaums (3ayer) 0,25
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 51,25 20,75

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoeKkTnpoesaHmne y’vleﬁHbIM nraHoM He npeayCcMOTpeHO

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUSA PE3YIILTATOB
5.1 Moka3saTenu oLeHUBaHUA OBYYEHUA

Koo komneTteHuun

lMokasartenu oueHnBaHUA pe3ynbTaTtoB o6yquvm

MK-1

HemoHcTpupyeT  rnybokMe  3HaHWST B OCODEHHOCTSX  MWUKPOOpraHu3max,
GUOXMMUYECKMX peakuuii, Mopdonormm u U3NONorMN KNETOK, 3aKOHOMEPHOCTAX WX
pocTa B cnocobax KynbTUBMPOBaHUS.

CnocobHbl  CoCTaBnATb MeTabonuyeckue MyTW, YYUTbIBas BIUSIHWE PasNUYHbIX
(haKTOPOB Ha XKM3HEAEATENBHOCTE MMKPOOPraHN3MOB.




|-|OJ'Ib3y}0TC‘FI MeTogamMmn  BbloeneHuna  YUCTbIX  KynbTyp  MUKPOOpPraHu3mMoB
OCHOBHbIMU NMpnemMamMmm MUKpPpOCKOMNYECKOIro nccrieqoBaHmA XmMBbIX KyJbTyp.

n

5.2 Cucrtema 1 KpuTepum oueHMBaHUS

KpuTtepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

LLikana oueHnBaHuA
YcTHOe cobecenoBaHne MucbmeHHan paboTa

O6yyvarominca CBOEBPEMEHHO BbIMOMHWM
nabopaTopHbI NpakTUKYM W MpeacTaBun

pesynbTaThbl B COOTBETCTBUN c
3auyTeHo TpeboBaHUAMMU. Mo coaepXxaHuto
npegmeTa BO3MOXHO gonylieHve

HeCyLleCTBEHHbIX ownbok B oOTBeTax Ha
BOMNPOCHI nNpenogaBaTtenAd.

OOyuvarowmiics He BbINOMHUN  (BLINOMHWA
YacTU4HO) NabopaTopHbLIN NPAKTUKYM, He
He 3auteHo npencrasun pes3ynbTaThl, aonyctun
CyLLeCTBEHHble oOWwunbkM B OTBETax Ha
BOMpOCHI NpenoaaBaTensi.

5.3 TunoBble KOHTPONbHbIE 3aAaHusa U/UNN UHble MaTepuanbl, UCNONb3yeMble ANA OLeHKU pe3ynbTaToB
oby4eHus
5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n | dopMynNupoBKN BONPOCOB

Cemectp 4

Knaccudpmkaums MeTOL0B KyNbTUBUPOBAHUS MUKPOOPraHW3MOB.

Buabl cbipbsi B GUoTEXHONOMK. TpeboBaHUs K Cbipblo.

Oco6eHHOCTU BUOXMMUYECKUX peaKLIMI.

Buabl obmeHa BelleCTB B XMBbIX OpraHn3max. MoHATNEe 0 MeTabonn4eckmx nyTax.

HyKJ'IeI/lHOBbIe KUCNOThl, q)I/I3I/IOJ'IOFVI'-leCKaF| ponb.

JInnngpl, pusmnonornyeckas porb.

Yrnesofpl, usnonoruyeckas ponsb.

Benkun, duanonormyeckas pone.

Ponb BOAbI B KNETKe.

XNMUYECKMIN COCTAB MUKPOOPraHN3MOB. (ONIEMEHTHbIN 1 KOMMOHEHTHbIN).

pnbbl, ponb B Nnpupoae 1 buotexHonormu. NoHsaTrue o NnecHeBbIX rpubax n ApoxKax.

3HadeHune GakTepuin B npupoae n GnotexHonornu.

OcHoBbl knaccndmkaumm mnkpoopraHmamoB. OCoOBEHHOCTU MUKPOOPraHM3MOB.

MoHATNE O TexHM4Yeckon MMkpobuonormm. CTpoeHne pacTUTENbHOM KIETKN.

MoHaTne o Mnkpobuonornn. CTPOEHME XKUBOTHOM KINETKU.

Kputepun oueHkn GOTEXHOMNOTMYECKOro NpoLiecca.

JdlalalnloIn[2]a|e|e|N|jo|a|s|w|v| =

Cdepbl NpMeHeHMs1 BUOTEXHOMOMMYECKMX MPOLECCOB.

MoHaTne o bruoTtexHonornn. OCHOBHbIE KOMMNOHEHTbLI BUOTEXHOMOMMYECKOro NpoLecca. ATanbl Pa3BUTUS

18
BuoTexHonoruu.
19 OcHOBbI HAQHOBMOTEXHONOMMM N BUOHAHOTEXHONOMUN.
20 BromoHnTOpUHr. BroTecTnpoBaHne 1 BMOMHONKaLMS.
21 Buonoruyeckas o4mcTka rasos.
22 OuncTka no4yB oT HePTENPOAYKTOB.
23 3awmTa 1 04MCcTKa NoYB OT U3ObITKa MUHEpPanbHbIX yA0OOpeHuii U NecTuunaos.
24 BrnonepepaboTka TBepabIX 0TX0A0B. bakTepmnansHoe BbilenaynBaHue.
25 BrnonepepaboTka TBepabix 0TX0A0B. KOMnocTnpoBaHue.
26 BronepepaboTka TBepAbIX 0TX0A0B. ASpOBGHOE OKMUCMEHUE.
27 BronepepaboTka TBepAbIX 0TXOA0B. AHAa3pOOHOe copaxunaaHue.
28 TpaHcnnaTaums 3MO6pPUOHOB, MPUMEHEHME.
29 Cxema M3MEeHEHUsI CBOMCTB pacTeHUs1 METOAO0M KIETOUYHON UHXEHEPUMN.
30 KnioueBas onepauns reHHon nHxeHepuu. lNMoHATe BekTopa.
31 MeToabl nepeHoca reHeTn4eckon nHgopmaumm y 6ecnonbix OpraHn3MoB.
32 MeToabl nony4eHma mytaHToB. OTO60p 1 coxpaHeHne MyTaHTOB.
33 MpuHUMNBI cenexkumm MMKPOOPraHN3MOB 1 ee 3Tanbl.




34 TpeboBaHMS K NPOMBILLIEHHBIM LTAMMaM — NPOAYLIEHTaM.

35 BbigeneHve u ounctka npoayKToB hepMeHTauum (pakLUMoOHNPOBaHME).

36 BblgeneHve n ounctka npoayKkToB dhepMeHTauun (ynapmsaHume).

37 OTanbl NPUroTOBIEHMSA NOCEBHOIO MaTepuana ansg epmeHTauun.

38 OcHoBbI HeMNpepbIBHOIO KyNbTUBUPOBAHUS MUKPOOPraHW3MOB.

39 Cragum pPa3BUTUA MUKPOOPraHM3MOB MNpu NpoCcToM nepmnoany4eckom KynbTMBMPOBaHUN.

40 I'Iepmo,u,mqecxoe KynbTuBmnpoBaHue, npocTtoe U OTbeMHO-A0JIMBHOE.

5.3.2 TunoBbIle TecTOBLIE 3a4aHuUA

YncTyto KynbTypy nomy4vaioT:
a) yBenuyeHneM yncna Knetok; 6) yMeHblUeHne yncna KrneTok;
B) COXpaHeHMeM yncna KneTok

KoMnoHeHTbl BroTexHomnornmyeckoro npowecca — aTo:
a) cybeTpat n Guonorudeckmi areHT; 6) CybeTpaT, NPoayKT U BUONOTMYECKUA areHT;
B) CybcTpat, BUONorMyYecknini areHT U TEXHOMOTUYECKUA PEXNM

XpaHUTb XUBbIE KNETKM fy4Lle BCErO B:
a) xonoauneHuke; 6) Mopoaunke; B) Npu TemnepaType — 195 oC

Mpwn rmy6buHHOM cnocobe epmeHTaumMm BUONMOMMYECKNA areHT HaXxoauTCs B BUAE:
a) buonneHkn; 6) cycneHaun; B) rpaHyn

5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aaaHus (3agayvm, Kemcbl)
He NpeaycMOTpPeHo

5.4 MeToguueckue MmaTepuansl, onpegensioue npoueaypbl oLleHUBaHUA pe3ynbTaToB 00y4eHUs
5.4.1 YcnoBusa ponycka obyyatoLerocsi K NpoOMeXyTo4HOM aTTecTauum U NopsiAoK NMKBUAaUUM akagemMm4eckomn
3a00/TKEeHHOCTU

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauuMu pernamMeHTMpPOBaHO moKanbHbIM HOpMaTMBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 npoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obydaroLLmnxcsa»

5.4.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumm no gucumnimHe

YcTHad + MucbmeHHas KoMnbloTepHOe TeCcTMpoBaHme WHas

5.4.3 Ocob6eHHOCTU NpoBeAEHUA NPOMEXKYTOYHOM aTTecTauum no AUCUmninHe
BPEMS HA MOATOTOBKY OTBETA Ha BOMPOCHI 3a4eTa oTBoAMTCS 30 MUHYT

6. YHEBHO-METOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUIUNIIUHDI
6.1 YyebHana nutepaTtypa

ABsTOp 3arnasne | NsgaTtenbcTtBo | o4 nsgaHusa | Cchbinka
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
E.A.lNaBnoBa, H.K. | BuotexHonorus [TekeT]: M-Bo o6pasoBaHus u http://nizrp.narod.ru/
YnoBeHko, 3.M. | yuebHo-meToanueCcKkoe Haykn P®, BLUTO 2017 metod/kaftzkm/2018
TepeHTbeBa nocobue cnerynTta. — Cne.: _01_29 01.pdf
BWTS CMNerymnTa




E. A. lMNaenoea,, H. K.
YpoBeHko

MPOMBILWIEHHAA
MWKPOBMONOIMNA n
BNOTEXHONOIMMA B
YMNAKOBOYHOM
NMPOMN3BOACTBE

OCHOBBbI
MPOMBILUNIEHHON
MWKPOBUMOJIOTNWN.  YacTb

M-BO Hayku 1 BbICLLETO
obpasoBanus PP, C.-
MeTepb. roc. yH-T npom.
TEXHOSNOrMM N gn3anHa,

2022

http://nizrp.narod.ru/
metod/kaftzkm/1645
752336.pdf

1  TekcT  nekumn  gns| BbicL. LK. TEXHONOMMU U

CTYOEHTOB OYHOM  (hOpPMbI 3HepreTukn.-CaHkT-

0obyyeHuss No HanpaBneHuto MeTepbypr: BLUT3

noaroToBKM 29.03.03 - cneryntg

TexHonorus

nonurpadn4eckoro n

YNaKoBOYHOro

npon3BoaCcTBa
E. A. Naenoea, H. K. |MPOMBbILUIEHHAA http://nizrp.narod.ru/
YnoBeHKO, n. P. | MMKPOBMOJ10I'A n metod/kaftzkm/1680
CeppobuHuesa BUOTEXHOJIOIM'MNA B 233395.pdf

YNAKOBOHHOM M-BO Hayku 1 BbicLLErO

MPONSBOACTBE. 00 a30gaHMﬂ Po, C.-

OCHOBbI BAOX/MUN | P : )

MWUKPOOPMAHM3MOB. ETEPD. roc. yH-T NPOM.

Yactb 2: TekcT nekumn ans TEXHOMOM 1 AnsanHa, 2023

CTYOAEHTOB  OYHOW  hOPMbI BbICLLU. LK. TEXHONOMMN 1

0ByyeHuss no HanpaeneHwio |  OHEPreTMKu.- CaHkT-

MeTtepbypr: BLUT3

nogrotoBkn  29.03.03 — Cr6rynTa

TexHonorus

nonurpacn4eckoro n

YNaKkoBOYHOIO

npounsBoacTBa
6.1.2 lononHuTenbHas yyebHasa nutepartypa
AWN. CrenaHo, 3.J1.[O6wasn XumMmnyeckas http://nizrp.narod.ru/
Aknm TexHonorus [TekeT]: M-Bo o6pasoBaHus n obshchemtexnolog.h

MeToaun4eckue yKkasaHus. | Hayku PO, CT6ITYPI. — 2008 tm

[Ona cTyaeHToB  3a04HON

dopMbl 0By4eHUs

Cre.: Cnerrtypri

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-0MbnmnoTevHasn cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTO CIB MNYMTA [OnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-OMbnnoTeyHas cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

6.3 MNMepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMmMHoOro obecneyeHms

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXOAMMON ANA OCYLUECTBNEHMA obpa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Jocka
JlekunoHHas Y A pyA 5 P a
ayguTopus

A-401

JnekTpuyeckne NANTKU, MUKPOCKOMbI, KOMMMEKT NabopaTopHoi nocyapi




