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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:

MpeneaputenbHas noArotoBka npegnonaraeT co3daHWe OCHOBbLI ANsi POPMUPOBaHMUSA KOMMNETEHLUMA, YKa3aHHbIX
B M. 2, MPU U3YyYEHUN OUCLUMIINH:

2 KOMNETEHLUWN OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

MK-1: CnocobeH onpepenATb Lenu 1 3agadvm uccnefoBaHUM, NPUMEHATb NOJTyYeHHble pe3yrbTaThl Ha
npakTuke B cchepe TEXHONMOrMin KOMMNO3MLUOHHbLIX MaTepuarnoB, nonurpadM4eckoro u ynakoBoO4YHoro
npousBoAcTBa

3HaTtb: CoBpeMeHHble MeToabl ccnegoBaHus B obnactm MMKpobuonormm, GUoOXmMMmMm n GUOTEXHONOMMU

Ymetb: CoctaBnstb GMoxmmmyeckue peakunn m MeTabonuyeckme nyTn N y4YnTbiBaTb BJIMAHUE Pa3JTNYHbIX CbaKTOpOB Ha
XnsHeneAaTeribHOCTb MUKPOOPraHn3MoB

Bnagetb: OCHOBHbIMM npnemMamm MUKPOCKOMUYECKOro nccneaoBaHua XuMBbIX KynbTyp.




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.

MpoussoacTeo aTaHona, KOPMOBOIO 6enka,
OpraHM4ecknx KWUCMoT, pacTBOpWTENel, nuLIeBoro 6enka,
aMWHOKUCIIOT. 1 1

Tema 9. OCHOBbI FEHHOW N KNETOYHOW NHXEHEPUMN.
MeToabl cenekumMn Ha OCHOBE TEeHHOWM W KNeTOYHOMn
WHXEHEepWU, NOHATUSA O MyTaLMsaX N peKoMOMHaUmsIX. 2 1

Tema 10. OcHOBbI 3KONOMMYeCcKo BUOTEXHONOMMMN.
Buonornyeckass o4uncTka CTOYHbLIX BOA, AYPHOMAXHYLLMX
rasos 1 6uoyTunmnsaLmsa TBepabIX OTXOL4O0B. 1

Tema 11. MNoHaTre o OnoHaHoTEXHONOMMU "

HaHOBMOTEXHOMOMMM.

MpuMeHeHMe  HaHOCTPYKTYp B  BuoTexHomnormm U
npmmeHeHme 6I/IOJ'IOFI/I\-IeCKVIX I'IpVIHLI,I/II'IOB B
HaHOTEexXHONnormun. I'Ionyqume COBpeMeHHbIX MaTepmanos 1

obnagaroLwmx yHUKanbHbIMU CBONCTBaAMM.

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
KypcoBoe npoektupoBaHune y4yebHbIM MnaHoM He nNpegycMOTPEeHO

5 BANJIbHO-PEATUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NMPEAYCMOTPEHO.

6. ONMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEAICTB OLIEHUBAHUA PE3YJILTATOB
6.1 MokasaTenu oLeHUBaHUA OBYYEHUA

Koa komneteHummn MNokasaTtenu oueHnBaHus pe3ynbTaTtoB o6yqu|/|;|

JemoHcTpupyeT  rmyGokne  3HaHMsE B OCOGEHHOCTSX  MUKPOOPraHusmax,

MK-1 o
BUoxMmMuYecknx peakuun, Mopgonormm n UsnoNorMn KNeTok, 3aKOHOMEPHOCTAX WX




pocTa B cnocobax KynbTBMpOBaHUA.

(haKTOPOB Ha XM3HEAESATENBHOCTE MMKPOOPraHN3MOB.
Monb3yloTcss  MeTodamMu  BbIAENEHWSI  YUCTbIX  KynbTyp  MMKPOOPraHu3moB
OCHOBHbIMW NMPUEMaMn MUKPOCKOMMYECKOTO UCCIeA0BaHNS XUBbIX KYNbTyp.

CnocobHbl cocTaBnsiTb  MeTabonuyeckne nyTn, Yy4duTbiBad BINAHUE Pa3fTNYHbIX

n

6.2 Cuctema u KpuTepum oLeHUBaHUSA

KpuTtepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLIMI

LLIkana oueHnBaHuA
YcTHoe cobecenoBaHne MucemeHHasn pabota

O6yyvarminca CBOEBPEMEHHO BbIMOHWM
nabopaTopHbI NpakTUKYM W MpeacTaBun

pesynbTaThbl B COOTBETCTBUM c
3auyTteHo TpeboBaHUAMMU. Mo coaepaHuto
npegmMeTa BO3MOXHO gonyuieHue

HeCyLEeCTBEHHbIX ownbok B oOTBeTax Ha
BOMPOCHLI npenoaasaTend.

O6yyvarowminca He BbINOMHUN  (BbIMOMHWM
YacTU4YHO) NabopaToOpHLIN NPaKTUKYM, He
He 3auyTteHo npeacrasun pesynbTarthl, AonycTun
CYyLLECTBEHHble OLWWOKM B OTBEeTax Ha
BOMpOCHI NpenoaasaTens.

6.3 TunoBble KOHTPONbHbIE 3aA4aHusa U/UNKN UHble MaTepuanbl, UCNONb3yeMble AN OLeHKU pe3ynbLTaToB
obyyeHus
6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n | dopmMynUpOBKM BONPOCOB

Cemectp 4

KﬂaCCI/I(bI/IKaLI,I/IFl METOL0B KyJ1IbTUBNPOBAaHUA MUKPOOPraHM3MOB.

Buabl CbipbA B BGMOTEXHOMNOMUMN. Tpe6OBaHI/IF| K CbIPblO.

Oco6eHHOCTN BUOXMMUYECKUX peaKLIM.

Buabl obmeHa BeLLECTB B XMBbIX opraHmn3max. MoHsaTMe o meTabonuyeckux nyTax.

HyKﬂeI/IHOBbIe KUCNOThlI, q)I/I3I/IOJ'IOFVI‘-IeCKaﬂ ponb.

Jiunugbl, pmsmonornyeckasa pons.

Yrnesogbl, q3VI3VIOJ'IOFMHeCKaﬂ ponb.

Benkun, duanonormyeckas pone.

Ponb Boabl B KNeTke.

XNMUYECKMI COCTAB MUKPOOPraHN3MOB. (DNIEMEHTHbIN 1 KOMMOHEHTHbIN).

pnbbl, ponb B Nnpupoae n 6uotexHonormu. NoHsaTre o NnecHeBbIX rpubax n ApoxKax.

3HadeHune GakTepun B npupoae n bnotexHonornu.

OcHoBbl knaccndmkaumm mnkpoopraHmamoB. OCoBEeHHOCTU MUKPOOPraHM3MOB.

lMoHATNE O TexHu4eckon MMkpobuonormm. CTpoeHne pacTUTENbHOM KIETKN.

MoHaTue o Mukpobuonorun. CTPOEHNE XXUBOTHOM KINETKU.

KpuTepun oueHkM GroTexHomnorM4eckoro npolecca.

JdlalalnlalIn(2]a|e|e|N|jo|joa|s|w|v| =

C(bepbl NnpUMeHeHnA OMOTEXHONOMMYECKNX npoueccos.

MoHaTne o brnotexHonornn. OCHOBHbIE KOMMNOHEHTbLI BUOTEXHOMOMMYECKOro npouecca. OT1anbl pa3BnUTUA

18
BGuoTexHonoruu.
19 OcHOBbI HAQHOBMOTEXHONOMMM U BUOHAHOTEXHONOTUN.
20 BromoHnTOpUHr. BoTecTnpoBaHne 1 BMOMHOVKALMS.
21 Buonormnyeckas o4mcTka rasos.
22 OuncTka noyB OT HePTENPOAYKTOB.
23 3awmTa 1 04McTKa NoYB OT U3ObITKa MUHEpParbHbIX yAOOpeHUiA U NecTMUnaoBs.
24 BronepepaboTka TBepAbIX 0TX0A0B. bakTepnanbHoe BbilenavnBaHume.
25 BronepepaboTka TBepAbIX 0TX0A0B. KOMnocTnpoBaHue.
26 BronepepaboTka TBepAbIX 0TX0A0B. ASpOBOHOE OKUCMEHUE.
27 BuonepepaboTtka TBepabIX 0TX040B. AHaapobHoe copaxnBaHue.
28 TpaHcnnaTaumsa amM6proHOB, MPUMEHEHME.
29 Cxema U3MeHeHNs1 CBOMCTB pacTeHUs METOAO0M KIETOYHON UHXEHEPUN.
30 KntoueBasi onepauunsi reHHon nHxxeHepuu. NoHsaTue BekTopa.




31 MeToabl nepeHoca reHeTYeckon nHdopmauumn y 6ecrnonbix OpraHu3MoB.

32 MeToapbl nonyyeHus MytaHToB. OTGOP U COXpaHeHWe MyTaHTOB.

33 an/IHLI,I/II'IbI cenekunm MMKpoopraHnM3mMoB 1 ee aTanbl.

34 Tpe6OBaHI/I$-I K NPOMBbILUIEHHbIM WTaMMaM — npoAyueHTaMm.

35 BblaeneHve 1 odncTka NpoayKkToB hepmeHTaumum (chpakLMoOHUPOBaHME).

36 BbiaeneHve v ouncTka NpoaykToB doepMeHTaumm (ynapnaaHue).

37 | OTanbl NpUroToBnEHNS NOCEBHOTO MaTepuana ans MepMeHTaumuu.

38 | OcHoBbI HENPEPBIBHOMO KySbTUBMPOBaHUS MUKPOOPraHU3MOB.

39 |CTraguv passuTUs MUKPOOPraHW3MOB NpK NPOCTOM NepUOaNYECcKOM KyNbTUBUPOBAHUM.

40 nepVIO,D,M‘-IeCKOG KynbTuBmnpoBaHue, NpocTtoe U OTbeMHO-A0JIMBHOE.

6.3.2 TunoBble TeCTOBbIE 3aAaHUA

YucTylo KynbTypy NomnyyaroT:
a) yBenu4eHMeM 4Ymcna KneTok; 6) yMeHbLUEeHMEe Yncrna KrneTok;
B) COXpPaHEHMeM 4Ymucna KrneTok

KoMnoHeHTbl 61MoTEXHONOrMYEeCKoro npolecca — 3To:
a) cybecTtpart u Guonormdeckmit areHT; 6) CybeTpaT, NPoayKT U BUONOTMYECKUA areHT;
B) CybcTpat, BUONornMYecknin areHT U TEXHOMNOMMYECKUIA PEXUM

XpaHUTb >XUBbIE KNETKM fy4lle BCErO B:
a) xonoauneHuke; 6) Mopoaunke; B) Npu TemnepaType — 195 oC

Mpu rmy6uHHOM cnocobe hepmeHTaLmM BUONOMMYECKUIA areHT HaxoaMTCs B BUAE:
a) bmonneHkn; 6) cycneHaun; B) rpaHyn

6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aaHus (3agayvm, Kemcbl)
He NpeaycMOTpPeHo

6.4 MeToanyeckue maTtepuansl, onpeensirouime npowueaypbl oLeHUBaHUA pe3ynbTaToB 00y4eHUs
6.4.1 YcnoBus aonycka oby4aroLerocs K npoMexxyTo4HOM aTTectalmMm U NOpAAOK NMKBMAAUUN akageMn4yecKomn
3a,0/MKEeHHOCTH

MpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu perfnamMeHTMpPOBaHO moKanbHbIM HOpMaTuMBHbIM aktom CM6rYMNTA
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLmnxcsa»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTaumum No gUcCUmUnIIMHe

YcTHasa + NMncbmeHHas KoMnbloTepHOE TeCTMpOBaHMe NHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOHYHOM aTTecTalMmu No QUCLUNIIMHe
BPEMS Ha MOArOTOBKY OTBETA Ha BOMPOCHI 3a4eTa oTBoAMTCS 30 MUHYT

7. YYHEBHO-METOOAMYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
7.1 YyebHana nutepaTtypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspaHus | Ccblnika

7.1.1 OcHOBHas y4yebGHasa nutepaTtypa




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 - crierynta

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

YNAKOBOYHOM M-BO Hayku 1 BbicLLErO

MPONSBOACTBE. 06 a30gaHMﬂ Po, C.-

OCHOBBI BAOXVMUM | P : >

MWUKPOOPMAHM3MOB. ETEpD. TOC. YH-T NPOM.

Yactb 2: TekcT nekumn ans TEXHOMOM 1 AnsanHa, 2023

CTYEHTOB  OUHOW  hOpMbl BbICLLU. LK. TEXHONOMMN 1

0ByyeHuss no HanpaeneHwio |  OHEPreTMKu.- CaHkT-

MeTtepbypr: BLUT3

nogrotoBkn  29.03.03 — Cr6rynTa

TexHonorus

nonurpacn4eckoro n

YNaKkoBOYHOIO

npounsBoacTBa
E. A MNaenoea, H. K. |MPOMbIWJIEHHAA http://nizrp.narod.ru/
YO0BEHKO, M. A [MUKPOBMNOJIOIMMNA n metod/kaftzkm/1768
MwnaykoBa BUOTEXHOJIOIM'NA B 609525.pdf

YNAKOBO4YHOM

NMPOMN3BOOCTBE.

OCHOBBbI

BUOTEXHOJIOMMWN. Yactb

3: TEKCT  nekumn  ans CaHKT'genTgﬁg#l)_r' BWITS 2026

CTYOEHTOB OYHOW  POpPMbI A

00y4yeHns no HanpaBneHuto

nogrotoBkn  29.03.03 —

TexHonorus

nonurpadun4eckoro n

YyNakoBOYHOIO

npouseoacTBa
7.1.2 ononHuTenbHasa yyebHasa nutepartypa
E.A.lNaBnoBa, H.K. | BuotexHonorus [TekeT]: M-Bo obpasoBaHus n http://nizrp.narod.ru/
YnoBeHkKo, .M. | yuebHO-MeTOaMYECKOE Hayku P®, BLUTO 2017 metod/kaftzkm/2018
TepeHTbeBa nocobwue cnerynTt. — CNe.: _01_29 01.pdf

BLWIT3 CMN6rynTA

AWN. CrenaHos, 3.J1.|[O6wasn XUMUyeckas http://nizrp.narod.ru/
Aknm TexHonorus [TekeT]: M-Bo o6pasoBaHua n obshchemtexnolog.h

MeToaun4eckue ykasaHus. | Haykm PO, CMNGITYPI. — 2008 tm

[Ona cTyaeHToB  3a04HON

dopMbl 06y4eHUs

Chne.: CNerTypPn

7.2 MNepe4veHb npocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6MbnmnoTteyHasa 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/

7.3 MNMepe4veHb NULEH3UOHHOIro U CBOGOAHO pacnpocTpaHAeMoro nporpaMmMHoOro obecneyeHms

MicrosoftWindows 8




MicrosoftOfficeProfessional 2013

7.4 OnucaHne MmaTtepuanbHO-TEXHUYECKON 6a3bl, HeOGXO0AMMOMN ANA OCYLUECTBNEHMA o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas Mmebenb, Aocka
JlekunoHHas Y A pyA 5 P a
ayguTopus

JnekTpuyeckne NANTKU, MUKPOCKOMbI, KOMMNEKT NabopaTopHoi nocyabi
A-401




