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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1Uenbaucumnnutbl: ChopmmpoBaTbkoMneTEHLMNOOYYatoLLLErocaBobnacTMMmMKpo6Monorum, oMoxumMmMmmonoT
E€XHONornMn.

1.23agaungncumnimnHbl:

PaccmoTpeTbnonyyeHnenpoayKToBpasnnyHOroHasHa4eHMs10CHOBaHHOEHANCMNONb30BaHNMONONOrMYECKNXMETO
0B.

PackpbITbNpYHLMMNLIPA0OTEIONONOrMYECKMXareHTOBANANONYYEHMSBOCTPEO0BaAHHBLIXLENEBLIXMPOAYKTOB.

MpoaeMoHCTpUPOBaTLOCOOEHHOCTMONOXUMUNYECKMXPEAKLINIA,METAB0MYECKMXMTPOLECCOBUONOPEaKTOPOB.

1.3TpeboBaHusAKNpeaBapUTENIbHONNOArOTOBKEOOYyYaloLLerocs:

MpenBapuTenbHasnogroToBKanpeanonaraeTco3gaHNeoCHOBbIANA(OPMMPOBAHMAKOMNETEHLNI, YKa3aHHbIXBM.2
,IPUN3YYEHNNONCLNNITNH:

Xnmusa

OpraHuyeckasaxmmmus

2 KOMMNETEHUMU OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLUMNIIUHBI

MK-1: Cnoco6eH onpeaenAaTb Lenu v 3agayy uccrnegoBaHun, NPUMEHATb NONyYeHHble pe3ynbTaTbl Ha NpPakTUKe
B cdhepe TexHonoruu nonurpadmM4eckoro 1 ynakoBo4HoOro npon3BoacTBa

3HaTb:CoBpeMeHHblIEMETOALIMCCNEQOBAHNABOGNACTMMMKPOBMONOrMM, BUOXUMUUNBNOTEXHONOMMN

YMeTb:COCTaBJ'IFITb6VIOXVIMI/I‘-IeCKVIepeaKLl,VIVIVIMeTa6OJ'IVI‘-IeCKI/IeI'IyTI/II/Iy‘-IVITbIBaTbBJ'II/IHHMepa3J'II/ILIHled)aKTOpOBHa)KI/BHeJJ,
€ATEeJIbHOCTbMNKPOOPraHn3moB

BﬂaAETb:OCHOBHbIMVII'IpVleMaMVIMVIKpOCKOﬂVI‘-IeCKOFOI/lCCJ'IeLlOBaHVIﬂ)KVIBbIXKyJ'II:Typ.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

KoHTakTHaspab
oTa

CP MHHoBaL,.
(Yac [opmbizaHaT
bl) nn

HaumeHoBaHWe 1 cogepxaHue pasaernos, TEM U1
Yy4YEeBHbIX 3aHATUIA

dopMaTeKyLLErOKOHTP
Jlek. J1ab. ons

(4achl) | (4achbl)

CemecTp
(kypcaonsa 3A0)

Pasgen 1. OcHoBbIMUKpOOMOOrmu.

Tema 1. BuotexHonorus n ee BO3MOXHOCTW.
OCHOBHbIEKOMMOHEHTLIOMOTEXHONOMMYECKOron 2 2
pouecca.

Tema 2. buonoruyeckne areHTbl LUNPOKO
NpMMeHseMble B BUOTEXHONOMNN.

Obwass xapakTepucTuka MUKPOOPraHM3mMoB
OCHOBbI WX Knaccudukaumun. PactutenbHble 1
XMBOTHble  KNEeTKW,  OakTepuun,  LPOXKW,
nnecHesble rpubbI.

JlabopatopHas pabora. MoaroToBka
obopynoBaHua u nuTaTenbHbIX cped  Ans
paboThbl C XMBOW KyNbTYpOn

JlabopatopHasa paborta. MeTtoabl BblaeneHus
YUCTBIX KYNbTYP MUKPOOPraHN3moB 2 16 5 N
JlabopaTopHasi pabota. OCHOBHble MNpUEMbI
MUKPOCKOMUPOBaHWSI. WccneposaHne
MOpPOIOrnYecKmx NpY3HaKOB,
XapaKTepusyoLwmnx pocT KynbTypbl Ha MIOTHbLIX
cpefax. 4
JNNabopatopHas paboTa. WccneposaHne
MMKPOMOPOMNOYECKMX MNPU3HAKOB OTAENbHbIX
BeretaTmBHbIX KNeToK.
MpuroToBneHMenpenapaToBXMBLIXKYNbTYP U
dukcupoBaHmenpenapaTos.

Tema 3. CybcTpaTbl, MpuUMeHsieMble Ans
BblpaLLMBaHUSA MUKPOOPraHN3MOB.

Camble pacnpocTpaHeHHble cybcTpaTtbl Ans 1 3
BblpaLLMBaHUSA MMKPOOPraHM3mMoB B
nabopaTopHbIX YCNOBUSX.

Paspnen 2. OcHoBbIGUOXMMUK

Tema 4. XuMn4eckui coctaB MUKPOOPraHM3MoB. Ko
BewecTBa, BXoasLume B cocTaB 1 2
MUKPOOPraHU3mMoB 1 nx conanonormyeckasi pone.




Tema 5. [llnactudeckun u 3HepreTuyeckuin
0o6MeH B KneTke. Buoxummnyeckne peakuum n nx
0CcobeHHOCTH, MeXaH1U3M epMeHTHOro
KaTanusa, wucnosnb3oBaHne ¢EPMEHTOB B
BroTexHonoruu.

JlabopaTopHas pabora. Onpegenexne
PU3NOMOrNYECKOM aKTUBHOCTU APOXKEN NpU
CMUPTOBOM OpOXEHUN.

JlabopaTopHasi paborTa. OnpepeneHue
KaTanuTnyeckon aKTMBHOCTM depmeHTa
KaTanasbl

Paspen 3. OcHoBbIGUOTEXHOMOMMU

Tema 6. Cbipbe ana 6unotexHonornu.
TpeboBaHMa K Cbipblo, BWObl  CbIpbs,

ncnonb3yemblie B BroTexHonormu.
anIFOTOBJ'IeHVIe nnTaTesibHbIX cpen n3
pPa3sINYHbIX B1OOB CblpbA.
KJ'IaCCVI(*)MKaLWIFII'IVITaTeJ'IbH biXcpea n

CFIOCO6bIVIXCTepVIJ'IVI3aLI,VIVI.

Tema 7. Cnocobbl KyNbTUBMPOBaHUSA
MUKpoopraHuamoB. Knaccudumkauma metonos
KYNbTMBMPOBAHUS. Mepuognyeckoe
KynbTMBMPOBaHMeE, HenpepbiBHOE

KynNbTUBUPOBaHWe, BblAefleHne U o4ucTKa
NPOAYKTOB hepMeHTaLum.

NaGopaTtopHas pa6oTa. MNonyyeHne NOCEBHOro
maTepuana u nposeeHVe NepUoanuyeckoro u
Henpe-pbIBHOMO KYNbTUBUPOBAHUSA

Tema 8. TpaguumoHHble BMoTexHomormyeckne
npoLeccsl.

MponsBoacTBO 3TaHoNa, KOpMoBOro Oerka,
OpraHn4yeckux Kucnor, pacTBopuTEnen,
nuiiesoro 6enka, aMMHOKUCIIOT.

Tema 9. OcHOBbl TE€HHOW WU KNETOYHOMN
WHXEHepUMU.

MeToabl cenekuMn Ha OCHOBE TEHHOM U
KNEeTOYHOW UHXEHEPUU, MOHATUA O MyTaLUsSIX U
pekoMbuHauunsix.

Tema 10. OcHoBbl 3KOMNOrm4yeckom
OMOTEXHONOTUMN.

Buonornyeckas  o4yucTka  CTOYHbIX  BOA,
OyPHOMaxHywmMx rasoB W 6Guoytmunusaums
TBEpAblX OTXOA0B.

12 5
1
6 0,75
1
1




Tema 11. MNoHATME O BMOHAHOTEXHOMNOMMMU U HAHOONOTEXHOMOMNN.
lMpMeHeHMe HaHOCTPYKTYp B OMOTEXHONOTMM W MPUMEHEHUE

ouonorn4yeckmx NPUHLUMNOB B HaHoTexHonormn. || 1
Mony4eHnecoBpeMeHHbIXMaTepmnanoBobnaaaLwmxyHKanbH6IMUCBO
ncTBamu.

WToro B cemecTpe (Ha kypce anst 3A0)|| 1|3 (20,7

KoHcynbTaumm n npomexytodHasa attectaums (3adert)|| 0,25

Bcero koHTakTHas pab6orta n CP no gucuunnuHe 51,2120.7

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoektuposaHue y4ebHbIM NnaHoM He npeagycMOoTPeHo

5. ®OH OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMMU

5.1 OnucaHue nokasaTeneu, KpuTepmeB U CUCTEMbI OLLeHUBaHUS pe3yfibTaToB 00y4yeHUsA
5.1.1 Noka3saTennoueHnBaHuA

HavmeHoBaHVeoLeHoYHorocpe

KogkomneTeHuun MokasaTtennoLueHnBaHnape3ynsTaToBOOYyYeHNs crBa
[emoHcTpupyeT rnybokMe 3HaHuMs B OCOOBEHHOCTSAX
MUWKPOOpPraHuamax, BMOXMMUYECKNX peakuun,
Mopdonorm n U3nNonNorMm KNeTok, 3akOHOMEPHOCTSAX
Bonpochl YCTHOro
nX pocTa B cnocobax KyrnbTUBMPOBaHMS.
MK-1 cobecenoBaHus.

CnocobHbl  cocTaBnsaTb  MeTabonuyeckue  nyTw,
yuuTblBas  BMAUSIHWE  Pa3nUYHbIX  (DAKTOPOB  Ha
XM3HEeOeATeNbHOCTb MUKPOOPTraHW3MOB.

Monb3yloTcss METOAAMMW BbIAENEHUS YUCTbIX KYNbTyp

TecToBblE 3a4aHUsA

5.1.2 Cuctema 1 KpuTepumoLeHUBaHus

KpuTepumoueHnBaHusicchopmMmnpoBaHHOCTUKOMMETEHLIMIA
LlikanaoueHuBaHus

YcTHoecobecenoBaHue MucemeHHaspaboTa

Ob6yu4atowmics CBOEBPEMEHHO

BbINOSTHUN nabopaTopHbIN

NpaKkTUKym 7 npeacTaBun

3ayTeHo pesynbTatbl B COOTBETCTBUMU C

TpeboBaHuamn. Mo coaepxaHuio

npegMeTa BO3MOXHO JOnyLleHue

HecyLeCTBEHHbIX oLmnbok B

OOy4yaowminca He  BbIMOMHWM

(BbINOAHMA YaCTUYHO)

HesauTeHo nabopaTopHbIA  NPaKTUKyM, He

npeacrasun pesynbTarhl,

OONYyCTUI CyLLECTBEHHbIE OLUMOKM

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANl OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATeNIbHOCTU
5.2.1 Nepe4yeHbKOHTPOJIbHLIXBONPOCOB

Ne n/n | DopMynNMpoOBKNBONPOCOB
Cemectp 4
1 KnaccudukaunameToaoBKynbTBNPOBAHUSIMUKPOOPTaHN3MOB.
2 Buabl cbipbsi B GrioTexHonornu. TpeboBaHms K CbipbHo.
3 Oco6eHHOCTUBNOXMMUYECKNXPEAKLIMIA.
4 Buabl 06MeHa BeLLLECTB B XUBbIX opraHuamax. [oHsaTue omMeTabonmueckmxnyTsx.
5 HyknenHoBbIEKUCNOTbI, U3NONOrMiecKkasiporb.




Jlunngpl, msmonornyeckaspore.

Yrnesoasbl, Cbl/l3|/lOJ'IOFI/NeCKaF|pOJ'Ib.

6
7
8 Bbenku, dpusnonornyeckaaponso.
9 PonbBoapl B KneTke.

10  |XuMMu4eckuii CoCTaB MUKPOOPTraHN3MOB. (ONEMEHTHbBIN Y KOMMOHEHTHbIN).

11 pubbl, ponb B Nnpupoae n buotexHonornn. NMoHATME 0 NNecHeBbIX rpubax 1 gpoxoKax.

12 3Ha4veHne 6akTepuii B npupoae n bnoTexHonoruu.

13 |OcHoBbI KnaccuduKaLmm MUKpoopraHmaMoB. OcoGeHHOCTM MUKPOOPraHN3MOB.

14 MoHsiITME 0 TexHMYeckon Mukpobuonornn. CTpoeHme pacTUTENbLHON KMETKM.

15 MoHsaTMe 0 Mukpobuonorun. CTpoeHne XMBOTHOW KINETKN.

16  |KpuTepumoLeHKkMBroTexHonormyeckoronpoLecca.

17  |CdepbinpMeHEHNABNOTEXHONOMMYECKUXMPOLIECCOB.

MoHsaTne o GuotexHonormm. OCHOBHbIE KOMMOHEHTbI OMOTEXHONOIMYECKOro npoLiecca.
OTanblpasBUTUSAOMOTEXHONONM.

19 OCHOBbIHAHOBMOTEXHOMNOMMM N BUOHAHOTEXHOSTOTUN.

20 BrvomoHuTopuHr. BruotectupoBaHue 1 GuonHanKauus.

21 Bunonornyeckasiouncrtkarasos.

22 |OumncTkanoyBOTHE(PTENPOAYKTOB.

23  |3awmTa 1 ouncTka NnoyB OT U3BbITKa MUHEparibHbIX YyA0GpPEeHUA U NECTULIMAOB.

24  |buonepepaboTka TBEpAbIX OTX0A0B. bakTepuansHoe BbilenavmBaHme.

25 |BuonepepaboTkaTBepabixoTXoa0B. KomMnocTuposaHme.

26 BruonepepaboTka TBepabIX 0TX040B. A3poOHOE OKMCIEHME.

27 BronepepaboTka TBepAbIX 0TX0A0B. AHA3pOoOHOe cOpakmnBaHue.

28 TpaHcnnatauusiambproHOB, NPUMEHEHNE.

29 Cxema nameHeHus CBOMCTB pacTeHna metogom KNeTo4YHOW NHXEeHepun.

30 KnioueBas onepaunsi reHHon uHxeHepuu. NoHaTue BekTopa.

31 29. MeToabl nepeHoca reHeTU4Yeckon nHpopmaumm y 6ecnornbix opraHM3moB.

32  |MeTogbl nonyyeHusi MytaHtoB. OT6Op 1 COXpaHeHne MyTaHTOB.

33 anHLl,VII'IbI cenekunn MMKpoopraHn3mMoB U ee aTanbl.

34  |TpeboBaHMs K IPOMbILLIIEHHBLIM LUTAMMaM — NPOAYLEHTaM.

35 |BblgeneHue n ouncTka NpoaykToB pepMeHTauumn (opakLMoHMpOBaHKE).

36 |BblgeneHue n ouncTtka NpoaykToB dhepMeHTaLmmn (ynapusaHume).

37  |OTanbl NpUMroTOBEHUSI MOCEBHOIO MaTepuana Ans hepMeHTaLuu.

38  |OCHOBBLIHEMNPEPBLIBHOMOKYNbTUBNPOBAHUSIMUKPOOPTaHN3MOB.

39 |CTaguv pasBuTUS MUKPOOPTaHW3MOB Npu MPOCTOM NEPUOANYECKOM KYNbTUBUPOBAHUM.

40 I'IepmonmquKoe KynbTBMpoBaHue, NpocTtoe U OTbeMHO-A0JINBHOE.

5.2.2 TunoBbleTeCTOBbIE3aAaHUA

YncTyto KynbTypy nonyyaioT:
a) yBenuyeHneM ymcna kneTtok; 6) ymeHblueHne Ynucna KneTok;
B) COXpaHeHMeM Yucra KneTok

KoMnoHeHTbl BUoTexHOnorMyeckoro npouecca — a7o:
a) cybeTpaT n Guonormdeckuii areHt; 6) CybecTtpat, NpoaykT 1 GMONOrMYECKMI areHT;
B) CybcTpat, BMoNorMyeckuii areHT 1 TEXHONMOrMYECKUI PEXnM

XpaHWTb XMBbIE KIETKMN Ny4lle BCEro B:
a) xonoguneHuke; 6) Mopo3unke; B) Npu Temnepatype — 195 oC

Mpu rny6ruHHOM cnocobe dhepmeHTaLmMm BUONorMyeckunin areHT HaxoauTcs B BUAeE:
a) 6uonneHky; ©6) cycneH3uu; B) rpaHyn

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)
HenpeaycMOTpPEHO




5.3 MeToanuyeckne matepuanbl, onpegensivolime npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUI, BrageHui (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowwerocsi K npomMexXyTo4yHon aTrectaumm U NopsAoK NUKBUAALIMKM aKafeMU4yeckon
3a10/MKEeHHOCTH

MpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUPOBaHO rokarbHbIM HOopMaTuBHbIM aktom CIIOrYMTA
«lMonoxeHne o NpoBeAeHMN TEKYLLLETO KOHTPONSA YCNEBAEMOCTM U NMPOMEXYTOUYHON aTTecTaLmm obydaroLwmnxcs»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas X lMucbMeHHas KomnbloTepHoeTeCcTUpoBaHue WHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe
BpEMsi Ha MOArOTOBKY OTBETA Ha BOMPOCHI 3a4eTa oTBoanTCS 30 MUHYT

6. YYEBHO-METOOMYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE OAUCLUUMIIUHDI
6.1 YyebHasnutepatypa

ABTOp | 3arnasue | M3paTtenbcTBO | [oanspaHusa | Ccbinka
6.1.1 OcHoBHasty4yebOHasinuTepatypa
E.A.lMaBenosa, H.K.|BrnoTtexHonorus [TexcT]: M-BO 0BpasoBaHys 1 Haykm http://nizrp.narod.ru/
ey O Pespoeronesee | po aacroT - | 207 [T
Chno.: BWUT3 CnerynTn - ==
6.1.2 JononHuTenbHasy4YebHasnuTepatypa
A.N. Crtenanos, 3.J1.[O6was XUMU4eckas http://nizrp.narod.ru/o
Axknm TEXHonorus [TekcT]:] M-BO 06pa3oBaHnst U Haykn bshchemtexnolog.ht
meTognyeckue  ykasanus.| PO, CM6rTYPI. — Cr6.: 2008 m
Ona cTygeHToB  3ao04HOWM CnerTypPr
dopmbl 06yYEHNsI

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALMOHHO-CMPABOYHbLIX CUCTEM

OneKkTpoHHO-0MbnmoTeyvHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoTeka BLUTS CMB MNYMNTH [OnekTpoHHbIn pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-6MbnmoTeyHas cuctema «Abyke» [AnekTpoHHbin pecypc]. URL: https://iwww.ibooks.ru/

6.3 Mepe4yeHb NULEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMmMHoOro oéecne4yeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXoAMMOW ANA ocyllecTBeHMA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

AyauTtopusi OcHalleHne

MynbTumeauiiHoe obopyaoBaHue, cneunanusmpoBaHHas mebenb, Aocka
JlekunoHHasayamTopus

SJ'IeKTpI/NeCKI/Ie MIUTKN, MUKPOCKOMbI, KOMMNNEKT na60paTopH0|71 nocyabl
A-401




