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Llenn n 3apgaum gucumunamnHbl

Uenb ancunnanubl | Llenbto Kypca asaaetca GopmupoBaHue y obyyarowmxca npeactaBieHms
06 OCHOBHbIX 33aKOHOMEPHOCTAX BeAEHMA MUKPOOMONOrNMYECKUX
NPOW3BOACTB N Ba*KHENLIMX MPUHLMUNOB YyNpaB/ieHUA MU B PeaNbHbIX
yCNnoBUAX. OcyuwiectBnaercs 3HAKOMCTBO C  COBPEMEHHbIMU
AOCTUXEHUAMMN B 061aCTU NONYY EHUA XO3AUCTBEHHO-LLEHHbIX BELLECTB B
MUKPOOHOIN KynbType, B T.4. METOAOB KOHTPOAA MapamMeTpoB npouecca
KY/IbTUBUPOBAHUSA n KayecTBa NpPoAyKTOB buocuHTesa.
PaccmaTpuBatoTcs  BOMPOCbI,  CBfI3aHHble € Knaccudukauumen
MMUKPOOMONOrMYECKMX MPOM3BOACTB MO BMAAM MPOAYKUWUMK, TuUny
Mcnoab3yemoro npouecca n obopygoBaHua. M3naratotca nofoxKeHms oo
yCTpoiCcTBE W nNpuHUMNAX AOelACTBMS OMOPeaKTopoB, MpUHLMMAX
KOHCTPYMPOBAHMA MPOMbILWNAEHHbIX MNPOAYLEHTOB, TUMNAM U pPeXUMaM
dbepmMeHTaLMOHHbIX npoL,eccos. MNoka3aHa BO3MOXHOCTb
MCMNONb30BaHMA  MMUKPOOPraHM3MOB A/1A MOJYy4eHUA npenapaToB
MeANLMHCKOro, MPOMbILLJIEHHOr O n CeNbCKOX03ANCTBEHHOro
Ha3HaYeHMs, OCBELLAIOTCA OCHOBbI TEXHOIOrMYECKON BUO3HEPTreTUKM.

3agauu OcHoBHa#d 3aavya AMCUMNIMHbI — PaCCMOTPEHME TEOPETUUYECKUX OCHOB
ANCUUNNUHBI 6MOTEXHONOTNM MUKPOOPraHU3IMOB U ee MPUKNAAHbIX HanpaBAeHWUN,
dopmmpoBaHMe Yy obyyalowmxcs npeactaBAeHMn O BO3MOMKHOCTU
MCNONb30BaHUA  BUOTEXHONOTMYECKUX  METOAOB NPUM  CO34aHWUU
MUKPOOPraHM3MOB C LEHHbIMW MNpPU3HaAKaMKU. 3aJayeir NEeKUMOHHbIX
3aHATUIA  Kypca ABNAETCA  W3/I0KEHWEe  TeOopeTUYEeCKUX  OCHOB
KY/IbTUBUPOBAHMA  MUKPOOPraHM3MOB W  HAKOMJAEHME NPOAYKTOB
6MOCMHTE3a; U3yHEeHME MEeXaHU3MOB BMOTpaHChOPMaLMM OPraHNYECKUX
cybCcTpaToOB Pa3IMYHOro NPOUCXOXKAEHUSA. BonblLOe BHUMaHWNE yaeneHo
MCNONb30BAaHUID MUKPOOPraHM3MOB B OUOTEXHONOTUU, KUHETUKE
bepMeHTaTUBHbIX NpoLeccoB, cnocobam ynpaBAeHUA U U3IMEHEHUsA
¢u3nonornm npoayueHToB B OUOTEXHONOTMYECKMX MPOU3BOACTBAX.
MpeacTaBneHbl pasgensl, NoCBSAILLLEHHbIE MUKPOOPraHM3mam,
NPMMeHAEeMbIM B CO34aHNM BUonpenapaTos 414 CE/IbCKOro X03aMCcTBa U
pelweHnn 3KoNormyecknx npobniem. 3agayein nabopaTopHbix pabor
aBnaetca  GopmMpoBaHME  MPAKTMYECKUX HaBblKOB  paboTbl €
MUKPOBHbIMW NOMNYAALUNAMN/KYNbTYPaMM, OCBOEHNE METOI0B KOHTPONA
M ONTUMM3ALMUKM MpoLLEecca Ky/NbTUBMPOBAHMA WM KayecTBa NPOAYKTOB
bunocnHTesa.

MepeuyeHb NNaHUPyeMbIX pe3ybTaToB 06yYeHUA N0 AUCLUN/INHE, COOTHECEHHDIX C
NAaHUpyemMbiMM pe3yibTaTaMu 0CBoeHUA o6pa3oBaTenbHOM Nporpammbl

KomneteHuyusa OMNK-11

CNOCOBHOCTbIO MPUMEHATL COBPEMEHHbIE MPeACcTaBieHNA 06 OCHOBaX 6MOTEXHONOMNYECKNX U
6MOMegMUNHCKNX NPON3BOACTB, FTEHHOW WHMKEHepuu, HaHOBUOTEXHONOTUMU, MONEKYNAPHOro
MOAEeNNPOBaHUA

3HaeT Ymeet Bnapgeer
MeXaHM3Mbl onpeaenAaTb KayecTBo HaBblKamu paboTbl Ha
6uotpaHchopmaumnm NPoAYyKTOB BUOCMHTE3A coBpeMeHHOM nabopaTopHoOm
opraHu4eckux cybcrpaTos obopynoBaHUMK
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| pasnuuHoro npovcxoxaenus |

KomneteHuusa MNK-3

rOTOBHOCTbIO NMPUMEHATb Ha Npon3BoacTBe 6a30Bble 06LenpodeccMoHanbHbie 3HaHUA TEOPU N
U METOA0B COBpPEMEHHOM Buonormm

peakumm

3Haet Ymeet Bnapeer
OCHOBHbl€ ypaBHEHMA POCTa onpenenatb KUHEeTUYeCcKmne HaBblKamu paboTbl C
MWKPOOPraHM3moB KOHCTaHTbl GepMeHTATUBHbIX MUKPOBHbIMM Ky/IbTypamm

KomneteHuumsa MNK-4

CNOCOBHOCTbIO NPUMEHATb COBpPEMEHHble meToabl 06paboTkM, aHanM3a U CMHTE3a NONAEBOW,
NPoun3BOACTBEHHOM M nabopaTtopHOM GuonorMyeckon MHPopmalmmn, nNpaBuaa COCTaBAEHUSA
Hay4YHO-TEXHMYECKNX NPOEKTOB M OTYETOB

3Haer Ymeet Bnapeer
TeopeTUYEeCKME OCHOBbI KOHTPO/AIMPOBATb NapameTpbl HaBblKamu paboTbl C
KY/IbTUBNUPOBAHMUA pocTa MUKPOOPraHM3MOB COBPEMEHHbIM
MMUKPOOPraHM3mMoB obopyaoBaHnem
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CTpyKTypa AUCLUNINHDI

TemaTnueckuu nnaH

Ne HavmeHoBaHMe pa3aenos ANCUMNANHDI Windp ¢OpMMpy%Mblx
n/n KOMMeTeHU MM
1 TexHonorua 6Guonpouecca. (6MoobbeKTbI, cbipbe U | OMK-11, NK-3, MNK-4
nuTaTeNbHble cpeabl, annapaTypHoe obecneyeHune)

2 MpomblwneHHan MUKpobuonorus (npoagykTbl | OMK-11, NK-3, NK-4
6porkeHus, 6uocmHTes OpraHnyeckmx 7
AMWHOKMCNOT, BUTAMUHOB, aHTUOMOTUKOB, 6enka)

3 UHKeHepHaA 3H3UMOJIOTUA. depmeHTbl | OMK-11, NK-3, MNK-4
MWKPOOPraHnM3mMoB (nosydyeHue BGMOKaTaNM3aTOPOB
N UX NPUMEHEHNE)

4 JKosIornyeckue aCNeKTbl 6uotexHonormnu. | OMNK-11, NK-3, NK-4
MUuKpoOopraHn3mbl, MNpUMEHAemMble B CO343aHUN
buonpenapatoB ANA  CENbCKOrO XO3AMCTBA MU
peLleHmA 3KoNornYeckmx npobaem

5 MoprotoBka M NpoxoaeHue npomexxytodHon | OMK-11, NK-3, NK-4
aTrectauum

®dopMbl NPOMEKYTOUHOI aTTecTaumumn
3auer He npeaycmotpeH (O4Han dopma obyyeHumn)
JK3ameH 5 cemecTp (O4Has popma obyveHus)

KypcoBas paboTa

He npegycmotpeHa (O4Haa popma obyyeHums)

KypcoBoii npoekT

He npeaycmotpeHa (O4Haa popma 0b6yyeHus)
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TpyAoeMKOCTb AUCUUNNHDI

O6uwunin ob6bem

B TOM YMC/e ayAMTOPHaA KOHTaKTHasA paboTa

KypcoBas
®opma KoHTaKTHaA
p Kypcbl | Cemectpbi (TpypoemKocTb) 0byYalolmxca C npenogaBaTenem, yac CamocTonTenbHas | pabota 3aver, | Sxaamen,
obyyeHus paboTta,uac CeMMHapcKue
| NabopaTopHbie paboTa,uyac (npoekKT), | cemectp | cemecTp
Yacos 3ET Bcero Nlekunun | npaktnyeckue
3aHATUA cemecTp
3aHATUA
OuHan
dopma 3 5 180 5 115.5 84 34 16 34 64.5 5
0by4eHus
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CopepxaHue gUCUUNANHDI

OuHasa popma obyueHums

Kop,
3aHATMA

HanmeHoBaHMe Tem 3aHATUM

TpyaoemKocCTb,
aKageMnNYeCcKux
4yacos

Pasgen 1 «TexHonorua 6uonpouecca. (6Mo006vEKTDI, Chipbe U
nuTaTenbHble cpeabl, annapaTtypHoe obecneyeHue)»

36.50

JNeKkuun

N1

BuotexHonornyeckoe NponsBoAcTBO (3Tanbl pa3paboTku u
npemmyuwiectso  6/T  nNpou3BOACTB; TUMNOBAs CXema
NONyYeHUA MMUKPOBHbIX NpenapaToBs; rpynnbl NpenapaTos,
noslyd4aembiX MUKPOOUONOrMYECKUM CUHTE30M, OTXOAbI
npou3BoACTB)

2.00

ni.2

Knaccuoumkauma MuKpobMonornyecknx npovMsBoacTs Mo
BMAAM NPOAYKUWM, TUMY OpraHuM3aumu npouecca MU
obopyaoBaHuA

2.00

ni.3

KnHeTnka pocTa  MUKPOOPraHM3MOB,  YTUAM3ALMUMU
cybctpatoB, o06pasoBaHMA  NpoAyKToB  MmeTabonusma.
OcobeHHOCTM WU yCcnoBMA peanv3alun HENPEPbIBHOTO U
nepuoanYecKkoro cnocobos KyabTMBUPOBAHUA

2.00

nia

Buotnyeckne n abuotmyeckme ¢aKTopbl peryanpoBaHuma
MWKPOBHOro cuHTe3a. dusmonornyeckne ocobeHHoOCTU
otBeTa baKTepuii Ha CTPeccoBble BO3AENCTBUA

2.00

CeMuHapbl, NPaKTUYECcKue 3aHATUA

ni.i

PeweHne 3agay no o06paboTke pesynbTaToB pOCTa
MWKPOOPraHM3MoB B NepuoamMyYeckUx  ycioBuAX:
onpesieneHne NapameTpoB POCTa KyNbTypbl U HAKOMIEHUA
NPOAYKTOB meTabonmsma. OnpeaenexHue ¢dakTa
MHTMBUPOBAHMA M €ro NapameTpos

2.00

ni.2

PeweHne 3agay no o06paboTke pesynbTaToB  poOCTa
MWKPOOPraHM3MoB B HenpepbIBHbIX YCNOBUAX:
onpefeneHne NapPamMeTpoB CTALMOHAPHONO COCTOAHUA
KY/IbTypbl, PAacYeT KOHCTAHT ypaBHeHUA MOHO, BbisiBeHUEe
onpeaeneHue TMna UHrMbuposaHua

2.00

ni.3

PeweHune 3ajay no ONTMMM3aLUM npowiecca
KYNIbTUBUPOBAHMA: pacuet NpPOM3BOANTENBHOCTU
annapaToB M MX 06 bEMOB MO NapamMeTpam PocTa KyabTypbl

1.00

NabopaTopHble 3aHATUA

P1.1

OnpefeneHne CKOPOCTM POCTa M CKOPOCTM BMOCMHTE3a
MOJIOYHOWN KUC/IOTbl NAKTODAKTEPUAMM

4.00

P1.2

OueHKa cTeneHu aspaunm U MHTEHCUBHOCTU PaCTBOPEHMUSA
Kncnopoaa npu KyNIbTUBUPOBAH MM a3pobHbIX
MWKPOOPraHM3MoB

2.00

Camocrosarten

bHaA pabora

C1.1

OnTMMM3aumMa npouecca Ky/lbTUBUMPOBAHUA MUKPOOHbIX
NPOAYLLEHTOB M KayecTBa NPOAYKTOB BUOCMHTE3A

10.00
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KoHTaKTHas BHeayauTopHas paboTa

KBP1.1 | KoHTakTHasa paboTa 7.50

Paspen 2 «MpombiwneHHaa MUKpo6uonorma (NpoayKTbl 6poXkeHus,

6MOCHMHTE3 OpPraHMUYECKUX U AMUHOKUCJIOT, BUTAaMUHOB, aHTUOUNOTUKOB, 46.00

6enka)»

Jlekuumn

n2.1 BivsiHMe ycnoBUIM KyNbTUBMPOBAHUA Ha CKOPOCTb POCTa 2.00
MUKPOOPraHM3mMoB

n2.2 Perynauma metabonnsma no npuHumny obpaTHOM CBA3MK. 500
MeToabl AOCTUXKEHUA CBEPXCUHTE3a NPOAYKTOB '

n2.3 Ocob6eHHOCTM MUKPOOBMONOrMYECKOrO CMHTE3a NEPBUYHbBIX
MeTabonnToB. BMOCUHTE3 OpPraHUYECKUX KUCOT (YKCYCHOM 2.00
N IMMOHHOM KMCNOT)

n2.4a buotexHonornyeckne meToabl MNOAYYEHUA AMWMHOKUCNOT
(npobnembl, npenmyliectBa) Ha nNpumepe U3MHA, 2.00
TpuntodaHa M rNyTaMUHOBOM KUCAOTbI

Nn2.5 bunocuHTes BUTaMMHa B12 AaKTUHOMULUETAMM,
MPOMMOHOBOKUCAbIMW BaKTepuUAMM U NpU  METaHOBOM 2.00
6porkeHun

n2.6 MexaHnsm perynaumu buocnHTesa BTOPUYHbIX
meTabonnutoB. OCHOBHble HanpasBAeHUMA OWoOTEXHONOTUMU 500
aHTMO6MOTMKOB. MpPMHLMNLI peanm3aunum aHTUMUKPOBHOro '
apodekTa

n2.7 depmeHTaTMBHAA perynauma 7 TexXHo/0rnyecKkmne
0COBEHHOCTU MONYy4eHUA aHTMOMOTUKOB Ha npumepe P- 500
JTAKTaMOB. MeTogabl noBbILWEeHUA brnocuHTesa '
aHTMBUNOTMKOB

n2.8 CpaBHUTENbHbLIN  aHann3  3PPEeKTMBHOCTM  OCHOBHbIX
NpoAyLeHToB 3TaHoNA. [yTU CHUXKeHUA MHrMbupytouero 2.00
AENCTBMA 3TAHONA HA XKMU3HeaeATeNbHOCTb NPoAYL,EHTA

CemuHapbl, NpaKTU4ECKUe 3aHATUA

n2.1 PeweHune Tematnyeckmx 3agayv «OnpegeneHne mexaHnama
YyCTOMYNBOCTH MWKPOOPraHU3mMoB K OencTButo 2.00
AHTUOBUNOTMKOB»

n2.2 CpaBHUTENbHbLIA  aHAaNWM3 3HEProeMKOCTM  MPOLLeCcCcOoB 500
6porXKeHUnA, AbiIXxaHUA '

n2.3 AHa/In3 OCHOBHbIX NyTeN N CUCTEM perynaunm 6MocmMHTesa 1.00
meTabonmTtos '

n2.4 ObcyxaeHMe 06LWMX KOHUENLUIA CO34aHNA HanpaBAeHHOro
CUHTe3a NPOAYKTOB MUKpobunonormyeckoro 1.00
NPOUNCXOXKAEHMUA

NabopaTopHble 3aHATUA

P2.1 M3yyeHne cocTaBa nUTaTeNbHOMW cpeabl W YC/IOBUM 4.00
KyNbTUBUPOBAHMA HA POCT MUKPOOPraHM3MOB

P2.2 Bananwune yCnoBum KY/JIbTUBNPOBAHUA OPOXKIKeEN 3.00
Saccharomyces Ha o6meH BelLecTs '

CamocrtoATenbHaA paboTa

C2.1 | Mcnonb3oBaHWe MYTaHTHbIX LITAMMOB-NPOAYLLEHTOB B | 5.00
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| MMKpO6MOJ’IOI’M‘-IeCKOM CUHTE3E IN3NHA, TPU I'ITOd)aHa

KoHTaKTHas BHeayauTopHas paboTa

KBP2.1 | KonTakTHan pa6ora 7.00

Pasgen 3 «MHXXeHepHaA aH3umonornsa. PepmeHTbl MUKPOOPraHM3mMoB 17.50

(nonyyeHne 6MOKaTaNN3aTOPOB U UX TPUMEHEHUE)» )

JleKuun

n3.i OcobeHHOCTM (depMEeHTAaTUBHbLIX Peakuui (CTPYKTYpHO-
byHKUMOHaNbHaA opraHusaumsa bepmeHTOB,
Knaccudukaums, aKTMBHOCTb). ®DaKTopbl, M3MeHAlOWMe 2.00
aKTMBHOCTb  ¢depmeHTOB. KuHeTuKa depMeHTaTUBHbIX
peakumi

n3.2 MMmobunmsoBaHHble ¢depmMeHTbl  (NoHATME, MeToabl
nmmobuamsaumnm, TUMbI HOCUTeNel, NpaKTU4ecKoe 2.00
Mcnonb3oBaHue)

NabopaTopHble 3aHATUA

P3.1 | depmeHTaumMa MMKPOOPraHM3MOB B buopeakTope 4.00

CamocrtoATenbHaA paboTa

C3.1 CpaBHUTENbHbIN aHann3 3PPEKTUBHOCTU XMMMUYECKUX U 5.00
d13nYeckMx meTogo8 UMMobuansaunm GepmeHToB '

KoHTaKTHas BHeayautopHasa pabora

KBP3.1 | KoHTakTHaa paboTta 4.50

Pasgen 4 «Konoruyeckmne acneKktbl 6uotexHonorun. MMKpoopraHusmbl,

npumeHsemble B CO34aHUM 6uonpenaparTos ANA CEIbCKOro X03UCTBa U 53.00

pelueHunsa 3KoNorM4eckux npobaem»

NeKuun

na.i MWKpPOBHO-pacTUTE/IbHbIE aCcCoLMaLLMN B OCHOBE CO31aHunA 200
6uronpenapaTos '

na.2 CumburoTtmyeckana asoTpuKkcaums Ha npumepe 6060BO- 5 00
pn3obuanbHOro Komnaekca '

na.s OT1xogbl 6MOTEXHONOr MY ECKNX npou3BOACTB. 700
MWKpOOpPraHM3mMbl B peLleHnmM IKONOrnYecknx npobaem '

CemuHapbl, NpaKTU4ECKUe 3aHATUA

na4.1 Poct mukpoopraHnamos Ha Cl-coegnHeHMAX U KX
ncnonb3oBaHne B bBuonpenapatax CTUMYAMPYIOLLErO 2.00
aencrems

n4.2 OueHKa ¢$aKTopoB, BAMAIOWMX HA KAauyecTBO U KOAMYECTBO 3.00
OTXOZ0B MMKPODHMONOrMYEeCKNX NPOU3BOACTB ’

NabopaTtopHble 3aHATUA

P4.1 UccnepgosaHue BO3MOXHOCTU  WUCMOAb30OBAHMA  KYyIbTyp 4.00
MONOYHOKNUCAbIX BaKTepuin B KauecTse NpobnoTHKa

P4.2 BansaHue TpunTodaHa Ha cnocobHOCTb HaKTepuin K CUHTE3Y 4.00
AYKCUHOB

P4.3 N3yyeHne LUTOKMHUHCUHTETUYECKON cnocobHocTH 4.00
6akTepuit '

CamocTtoAaTenbHanA paborta

C4.1 MNonoxuntenbHble 7 oTpuLLaTeNibHble addeKThbI
MPaKTUYECKOro MCNOMb30BaHUA MMKPOOHO-PACTUTENbHbIX 10.00
accouunaumm
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C4.2 Heobxogumble ycnoBusa Ons CywecTBOBaHUA MMKPOOHO- 10.00
pacTUTeNbHbIX KOMMNIEKCOB

KoHTakTHan BHeayaAuTOpHas paboTa

KBP4.1 | KoHTakTHasa paboTa 10.00
Paspgen 5 «Moarotoska M NpoxoXKAeHMe NpoMeXKyTOUHOM aTrecTaumum» 27.00
35.1 MoaroToBKa K caaye sK3ameHa 24.50
KBP5.2 KoHcynbTauua nepes sk3ameHOM 2.00
KBP5.1 Cpauva sK3ameHa 0.50
UTOro 180.00

CogepaHune gucumMnanHbl gaHHOM paboyel nporpammbl MCNONb3YETCA NpU 0bydyeHnm
Nno MHAMBMAYyaNbHOMY y4ebHOMY niaHy, NpuU YCKOPEHHOM OOy4yeHuUW, NpU MNPUMEHEHUU
ANCTAHLMOHHbIX 06 pa3oBaTeNbHbIX TEXHOOMMIM U 3NIEKTPOHHOM 06y4eHUM (NpU HaAUYUN).
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MeToguuecKkne yKkazaHUA a8 06yyatowmxca no 0CBOEHUIO AUCLUN/IUHDI

YcnewHoe OCBOEHWE AUCUMMNIMHBI NpeanonaraeT aKTMBHOE, TBOPYECKoe y4yacTue
obyyatoweroca Ha BCex 3Tanax ee OCBOEHWA MyTeM NJAaHOMEPHOW, NOBCEAHEBHOM paboTbl.
Obyvarowminca obsasaH nocewatb NEKUUU, CEMUHAPCKME, MPaKTU4eckne n nabopaTopHble
3aHATMA (MpU  MX HaAM4UK), NoAy4aTb KOHCY/AbTaLMW nNpenogaBateNnd W  BbIMNONAHATb
camocToATeNbHYO pabory.

M3yyeHne ancuMnAMHbI CcnefyeT HayMHATb C NpopaboTkM HactoAwen pabouen
nNporpaMmbl, METOAMYECKMX YKa3aHWM U pa3paboToK, yKasaHHbIX B nporpamme, ocoboe
BHUMaHWeE yaennTb Lenam, 3a4a4am, CTPYKTYPE U COAEPKAHMUIO ANCLUNINHDI.

[NaBHOM 3a4ayelt KaxKaon NeKkuMn ABAAETCA PacKpbiTUE CYLWLHOCTM TEMbl U aHANU3 ee
OCHOBHbIX MOMIOXEHWUI. TemaTuKa NeKunin onpeaenaetca Hactoallel pabodyer nporpammon
OAVNCUMNAUHDI.

JNleKumn — 370 CUCTEMATUUYECKOE YCTHOE MU3/oKeHWe yyebHoro matepuana. Ha Hux
oby4yaloWwmnca nony4yaet OCHOBHOW 06bem WMHPOpMAUMM MO KaXKAON KOHKPETHOM Teme.
NeKumn 06bIYHO HOCAT NPOBNEMHbI XapaKTEP M HaLLeIeHbl Ha OCBeLLeHne Hanbonee TPyAH bix
N ANCKYCCMOHHbIX BOMPOCOB.

Mpepnonaraetca, 4to obyyatowmecs nNPUXOAAT HA NeKuUM, npeaBapuTenbHo
npopabotaB COOTBETCTBYIOWMIA Yy4ebHbIA MaTepuan MNo WUCTOYMHMKAM, PEKOMEHAO0BAaHHbIM
nporpammon. Yacto obyyatowmmea TpyAHO pa3obpaTbCa C AUCKYCCUOHHBIMW BONPOCAMM, AATb
O4HO3HAYHbIN oTBeT. penogaBaTenb, CPAaBHMBAA Pa3/IMYHbIE TOUYKM 3PEHUA, U3NaraeT CBOM
B3r/1A4, U HALENMBAET UX Ha fa/ibHelWwne nccaefoBaHnA M NOUCK HayvyHbIX peweHui. Mocne
NEKUMU KenaTeslbHO BEYEPOM MEPeYnTaTb U 3aKpPenuTb MONyYeHHY WHdopmauuio, Toraa
3¢ dEeKTMBHOCTb €e YCBOEHWA 3HAUYMUTENbHO BoO3pacTaeT. [pn paboTe C KOHCMEKTOM /eKLMH
HeobXoAMMO OTMETUTb MaTepuasn, KOTOpbl BbI3blBAET 3aTPyAHEHUA ANA NOHUMAHMA,
nonbITaTbCA HAWTU OTBETbl HA 3aTPyAHUTENbHble BOMPOCbI, MCMO/Ab3yA Npeasiaraemyro
nntepatypy. Ecam camoctoaTenbHO He yaanocb pa3obpaTtbcs B maTepuane, chopmynmpyinte
BOMNPOCHI M 06paTUTECH 33 MOMOLLbIO K NPENoAaBaTeNto.

Llenbto ceMMHAPCKUX 3aHATUI ABNAETCA NPOBEPKA YPOBHA MOHMMAHMA 06yYatoLM MK Cs
BOMPOCOB, PAaCCMOTPEHHbIX Ha IeKUMAX U B y4ebHOM nuTepaType.

Llenbto npaktMyecknx U nabopaTopHbIX 3aHATUK ABAAeTca ¢GopmUpoBaHUE Y
obyyatoWwmxca YyMeHUM U HaBbIKOB NPUMEHEHWA TEOPETUYECKUX 3HAHWUI B peasibHOM NpaKTUKe
peleHuns 3aa4; BOCNoSHEHMe NpobenoB B NPOMAEHHON TEOPETUYECKON YaCTM Kypca.

CeMuHapckne, NpakTUYeckme n nabopatopHble 3aHATUA B PaBHOW Mepe HanpaB/ieHbl Ha
COBEPLEHCTBOBAHME WHAMBUAYANbHbLIX HABbIKOB PELEHUA TEOPETUYECKUX M NPUKAALHbIX
33434, BbIpabOTKy HaBbIKOB MHTE/N/IEKTYaNlbHOW PaboTbl, a TaKke BeAeHMA AUCKyccui. Ona
YCMELWHOro y4acTua B CEMUHAPCKMX, NPAKTUYECKNX M NabopaTopHbIX 3aHATUAX obydatolwemycAa
cnefyeT TWATENbHO NOATOTOBUTHCA.

OcHoBHOM ¢OpMOIM NOATOTOBKM OOYYaAIOLWMXCA K NPaKTUYecKMMm (nabopaTopHbim)
3aHATMAM ABAAETCA CamMocToATeNbHaA pabota ¢ yyebHO-MeToAMYEeCKMMM MaTepuanamm,
Hay4YHOM INTEPaTypPOn, CTAaTUCTUYECKUMMUN AAHHBIMMU U T.1.

M3y4mB KOHKpPETHYI Temy, OBYYaOLLMICA MOXKET OonpesenTb, HACKObKO XOPOLLO OH B
Helt pasobpanca. Ecnm KakMe-To MOMEHTbI OCTa/IMCb HEMOHATHBLIMU, LLeNecoobpa3HO COCTaBUTb
CMWCOK BOMPOCOB W Ha 3aHATUM 334aTb MX npenogasaTento. MpakTuyeckne (nabopatopHble)
3aHATMA NpPeAoCTaBAAT obydyatowemMyca BO3MOXMKHOCTb TBOPYECKWM PACKPbITbCA, MPOABUTb
MHULUMATUBY U Pa3BUTb HaBbIKM NyBANYHOro BeAeHWUA AUCKYCCUI 1 obLLeHumA.

CamocTtoaTenbHaa pabota oby4atowmxca BKAOYAET B cebsa BbINONHEHME PA3ANYHOrO
poaa 3ajaHuit  (M3ydyeHMe y4yebHOM W HaydyHOM /UTepaTypbl, MATEPUANIOB JIEKLMN,
CUCTEMATU3ALMIO MPOYUTAHHOrO MaTepuana, MOArOTOBKY KOHTPONAbHOW paboTbl, peleHue
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33434, NOArOTOBKA A0KNafA0B, HanMcaHue pedepaTos, NybAnMKaLMA TE3UCOB, HAYYHbIX CTaTel,
NMOAroToBKa M 3aliMTa KypcoBoW paboTbl / MpoeKkTa v Apyrue), KOTOpble OPUEHTUPOBAHbI Ha
rnybokoe ycBoeHWe maTepuana n3y4aemom ANCLUNANHDI.

Obyyarowmmcs pekomeHAyeTCcA CUCTEMATUUYECKM OTBOAMTb BpPemMs A1 NOBTOPEHUA
NPONAEHHOro MaTepuana, NPOBEPASA CBOU 3HAHUA, YMEHUA U HABBIKK.

BHYTpPEHHAA cUCTeMa OLLEHKM KayecTBa OCBOEHUA AUCUMUMIMHbI BKAKOYAET BXOLHOM
KOHTPONb YPOBHA MOArOTOB/NIEHHOCTM O0OYYalOLWMXCA, TEKYWMMA KOHTPO/Ab YCNEBAaeMOCTH,
NMPOMENYTOYHYIO  aTTecTauuio, HAMpPaBAEHHYD Ha OUEHUBAHME MPOMENKYTOUYHbLIX U
OKOHYATE/IbHbIX Pe3y/sbTaToB 0b6y4YeHUA No AUCLUNAMHE (B TOM YMCae pe3yNbTaToB KypCOBOrO
NPOEKTUPOBAHUA (BbIMOJHEHUA KYPCOBbLIX PAabOT) Npu Hannuum).

Mpy nNpoBeAeHUM MPOMENKYTOYHOM  aTTecTauMm  obyyaloweroca y4MUTbIBAOTCA
pe3ynbTaTbl TEKYLLEro KOHTPOAA, NPOBOAMMOrO B Te4EeHWE OCBOEHUA ANCLUNANHDI.

Mpoueaypa OLEHWBAHWUA Pe3yNbTaTOB OCBOEHWA AMCLMMNAUHbLI OCYLLECTBAAETCA Ha
OCHOBE [,eMCTBYIOLWMX IOKAZIbHbIX HOPMATUBHbIX akToB PIBOY BO «BATCKMI rocyaapcTBEH H bl M
YHUBEPCUTET», C KOTOPbIMW ObyYalomMeca O3HAKaMAMBAOTCA Ha OPULMANBHOM calTe
yHUBEpcUTeTa Www.vyatsu.ru.
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YuebHO-meTOgUUECKoe obecneyeHne AUCLUNIUHDI, B TOM Yncae yyebHo-
meToauuyeckoe obecneyeHue CamocToATeIbHOM paboTbl obyuatoweroca no
AncuunanHe

YuebHana nuteparypa (ocHOBHasA)

1) Myxaues, C. [. MeToanka nabopaTOpPHOro KyNAbTUBMPOBAHUA a3POBHbIX
MWKPOOPraHM3MOB U onpeaeneHne sHepreTMYeckMx NnapameTpoB MUKPOHHOro pocTa :
yuebHoe nocobue / C.I. MyxaueB. - KasaHb : KITY, 2011. - 78 c. - ISBN 978-5-7882-
1106-0 : B. u. - URL: http://biblioclub.ru/index.php?page=book&id=259022/ (pata
obpaweHuna: 24.03.2020). - Pexum pgoctyna: I6C YHuBepcuTeTckaa 6ubamnoteka
ONLINE. - TEKCT : 91eKTPOHHDbIN.

2) AnewwuHa, E. C. KynbTuBMpoBaHWE MMUKPOOPraHM3MOB KaK OCHOBaA
6roTexHonornyeckoro npouecca : yuebHoe nocobue / E.C. AnewmnHa, E.A. po3aosa,
H.A. PomaHeHKo. - OpeHbypr : 000 UMK «YHusepcutet», 2017. - 192 c. : cxem., Tabn.,
nn. - ISBN 978-5-7410-1658-9 : b. U, - URL:
http://biblioclub.ru/index.php?page=book&id=481743/ (naTa obpauieHunsa:
24.03.2020). - Pexkum poctyna: 96C YHusepcutetckaa 6mbanoreka ONLINE. - TeKcT :
3/IEKTPOHHbIN.

3) AposeHko, B. J1. TeopeTMyeckne OCHOBblI HEMPEPbLIBHOIO Ky/JbTUBUPOBAHUA
OPOXKen n cnnuptosoro bpoxkeHus / B. /1. fipoBeHko. - b. u,.

4) AnewuHa, E. OCHOBHble MexaHU3Mbl perynaumnm metabonmsma MMKpPOOPraHU3MOB :
yuebHoe nocobue / E. AnelwmnHa. - OpeHbypr : 000 UMK «YHuBepcuteT», 2014. - 144 c.
- Bb. u. - URL: http://biblioclub.ru/index.php?page=book&id=330477/ (maTa
obpauweHna: 24.03.2020). - Pexxkum poctyna: I6C YHuBepcuteTckaa 6ubinoTteKa
ONLINE. - TEKCT : 3NeKTPOHHbIN.

5) OasbigoBa, O. MeToabl reHETUYECKMX UCCNea0BaHN MUKPOOPraHM3MOB : yyebHoe
nocobue / O. [Jasbigosa. - OpeHbypr : Oy, 2013. - 132 c. - b. u. - URL:
http://biblioclub.ru/index.php?page=book&id=259161/ (maTa obpaleHus:
24.03.2020). - Pexkum pgoctyna: 9bC YHusepcuteTckaa 6mubanoreka ONLINE. - TekcT :
3N1EKTPOHHbIN.

6) dKosorMA MMUKpoopraHMsmoB : YuebHuk / nog pead. A. W. Hetpycosa. - M. :
AKkagemus, 2004. - 272 c. : un. - (Bbicliee obpasoBaHue). - ISBN 5-7695-1566-X : 125.10
p. - TEKCT : HENOCPEACTBEHHDbIMN.

YuyebHO-meToaUYECKUe U3pgaHuna
1) Cnocobbl KynbTUBMPOBAHUSA MMUKPOOPraHM3MoB : y4yeb.-meTosd. nocobue no
6uonHkeHepuun / Batly, b®, kap. Mb ; coct. E. A. AypHes, A. B. NMunkos. - Knupos :

BAaTly, 2007. - b. U, - TEKCT : 3NEKTPOHHbIN.

2) YebortapeB, EBreHuit BaneHTMHOBMY. OCHOBbI perynauum metabonusama y
MWKpoOpraHnamos : MeToa. YyKasaHWA K NpaktMy. 3aHATMAM. CneuunanbHOCTb
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"Mukpobuonornsa" / E. B. Yebortapes ; Batly, 6O, kadp. Mb. - Kupos : Batly, 2006. - b.
L. - TEKCT : 3NEKTPOHHbIN.

YyebHo-HarnagHoe nocobue

1) JleweHko, AHgpen AHaTONbeBMY. KynbTUBMpPOBaHWE MUKPOOPraHU3IMOB
BMAEONEKUMA: ancumnanHa "Mukpobuonorusa" / A. A. NleweHko ; Batlry, 6®, kap. MB.
- Kupos : Batly, [2015]. - + 1 on-line. - 3arn ¢ 3KkpaHa. - b. u. - URL: http://online.do-
kirov.ru/content/kultivirovanie-mikroogranizmov (aata o6paweHus: 19.11.2015). -
Pexknm goctyna: Bugeonekuusa Batly. - UsobparkeHue : BuAeo.

DNEeKTPOHHble 06pa3oBaTesibHble pecypcbl

1) MopTan AMUCTaHUMOHHOrO 0b6ydyeHua BATIY [aneKTpoHHbIA pecypc] / - Pexum
poctyna: http://mooc.do-kirov.ru/

2) Pasgen oduumanbHoro caiita Batly, cogeprawmn onncaHme obpasoBaTesibHOM
nporpammbl [31eKTpOoHHbIN pecypc] / - Pexxmum [octyna:
https://www.vyatsu.ru/php/programms/eduPrograms.php?Program 1D=3-06.03.01.01
3) /InYyHbI KabUHeT cTyaeHTa Ha opuLManbHOM cainTe BATIY [aneKTpoHHbIN pecypc] / -
Pexxum pgoctyna: https://new.vyatsu.ru/account/

4) EanHOe OKHO AocTyna K obpasoBaTenbHbiM pecypcam http://window.edu.ru/

dNeKTPOHHble 6ubanoTteuHbie cuctemol (36C)

* 3bC «Hay4yHas anekTpoHHas 6ubanoteka eLIBRARY» (http://elibrary.ru/defaultx.asp)
* 36C «M3patenbctBa flaHb» (http://e.lanbook.com/)

* 3bC «YHuBepcuTeTckan bmubamnoteka online» (www.biblioclub.ru)

® BHYTPeHHSAA 3/1eKTPOHHO-6MbanoTeyHana cuctema Batly (http://lib.vyatsu.ru/)

¢ 3BC «OPAWT (https://urait.ru)

CoBpemeHHble npodeccuoHanbHble 6a3bl AaHHbIX U UHPOPMALUOHHDbIE CMPABOYHbIE
cUcTeMbl

e TAPAHT

e KoHcynbTaHTIAOC

e TexakcnepT: Hopmbl, NnpaBuaa, CTaHAAPTbI

e PocnateHT (https://wwwl.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-

sistema)

e Web of Science® (http://webofscience.com)

PNA_3-06.03.01.01_2019_99052


http://mooc.do-kirov.ru/
https://www.vyatsu.ru/php/programms/eduPrograms.php?Program_ID=3-06.03.01.01
https://new.vyatsu.ru/account/
http://window.edu.ru/
http://elibrary.ru/defaultx.asp
http://e.lanbook.com/
http://www.biblioclub.ru/
http://lib.vyatsu.ru/
https://urait.ru/
https://www1.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-sistema/
https://www1.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-sistema/
http://webofscience.com/

MatepuanbHo-TeXHUUYeCKoe obecneyeHme 4UCLUMNIUHDI

LemoHcTpaunoHHoe o6opyaoBaHue

MepeyeHb MCNoNb3yemoro obopyaoBaHun

BENNAA SMAJTEBAA MATHUTHO-MAPKEPHAA NOCKA CEPUM CC MAGNETOPLAN 90x60cm

HOYTBYK SAMSUNG R60

MPOEKTOP ACER P1173 DLP 3000Lm

MPOEKTOP CASIO XJ-F210WN

LUEHTPUDYTA MiniSpin,Eppendorf

3KPAH NPOEKLIMOHHbIN DIGIS DSOB-1106

CneunanusmpoBaHHoe o60pyaoBaHue

MepeyeHb MCNOAb3yeMOro obopyaoBaHun

PH-METP PH-150MA

BAHA BOJAHAA BKJ1-M

JO3ATOP 1-kaHanbHbIn 200-1000mKn

OO3ATOP 1-kaHanbHbIN 20-200MKn

[O3ATOP 1-KAHANbHbIV BPV 1/100-1000mkn

KOJIBOHATPEBATE/1b 13-4100M

NAB-Pro-MO80-C Cton-moika 800*600*900,cTonewHu1u,a

MELLATKA MATHUTHAA c Harpesom MSH-300

MWUKPOCKOM *MUKMEL, 2* Bap2

OB/IYYATE/1b 6akTtepuumaHbiii VL-208 G

TEPMOCTAT TC-1/20 CNY

LEHTPUDYTA MiniSpin,Eppendorf

LLIKA® BbITAXHOW 1850*1700*700MM
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MNepeyeHb MHPOPMaALMOHHDbIX TEXHONOTUI, UCMONb3yeMbIX NPU OCyLLLEeCTBAeHMM 06pa3oBaTeIbHOro npouecca no
AVNCUUNANHE, B TOM YUCNEe INLEH3UOHHOE U cBo6oaHO pacnpocTpaHsaemoe MO (BKkatouasa MO oTeuecTBeHHOro NPOM3BOACTBA)

Ne | HammeHoBaHume MO KpaTKaA xapaKrepmnctuka HasHavyeHnAa o
n.n
1 MporpammHaa cuctema Cc  mogynamum  gnAa | MporpaMMHbIA  KOMMEKC AAA MPOBEPKM TEKCTOB HA NpeaMeT 3aMMCTBOBAHMA M3
06HapPYKEHWNA TEKCTOBbIX 3aMMCTBOBAHMM B y4ebHbIX | MHTEPHET-UCTOYHMKOB, B KOANEKUMM auccepTauma wn aBtopedepaTtoB Poccuinckon
M Hay4HbIX paboTax «AHTUNNarnaT.BY3» rocygapctBeHHon  6ubnmotekn (PF6) w KonnekuuMm  HOPMATMBHO-NPaBOBOM
AokymeHTaumm LEXPRO
2 Microsoft Office 365 ProPlusEdu ALNG SubsVL MVL | Habop Beb6-cepBucoB, NpeAocTaBAsOWMM 4OCTYN K Pa3/IMYHbIM NPOrpaMmmam 1 ycayram
AddOn toOPP Ha ocHoBe nnatdopmbl Microsoft Office, anekTpoHHOM nouyTe 6M3Hec-Knacca,
bYHKUMOHaNy ana obLeHnA 1 ynpaBaeHMUAa JOKYMEHTaMM
3 Office Professional Plus 2016 MakeT npunoxeHuin ana pabotbl C Pas3IMYHLIMU TUMAMU JOKYMEHTOB: TEKCTaMM,
3/IEKTPOHHbIMKU Tabanuamm, 6azamm 4aHHbIX, NPE3eHTaLMUAMM
4 Windows Professional OnepaunoHHan cnctema
5 Kaspersky Endpoint Security ana 6usHeca AHTMBUPYCHOE NPOrpaMmmHoe obecneyeHune
6 CnpaBoyHaAa npaBoBaa cuctema «KoHcynbTaHT | CnpaBOYHO-NPAaBOBAsA CMCTEMA MO 3aKOHOAaTenbCcTBY Poccuiickon Pepepaumnm
MNnatoc»
7 DNEeKTPOHHbIN nepuoanyecknii cnpaBodyHnKk FAPAHT | CnpaBo4yHO-NpaBoBasa cMCTEMA N0 3aKOHOAaTeNbCTBY Poccuitckomn Peaepaumm
AHaNINTUK
8 Security Essentials (3awmTH1K Windows) 3alWmTa B peXKUME pPeasibHOro BPEMEHM OT LUMMOHCKOro NporpaMmmHoro obecneyeHus,
BUPYCOB.
9 MoliO¢uc CTaHaapPTHbIN Habop npunoxeHu ansa paboTbl C AOKYMEHTaMM, NOYTOM, KaJIeHAAPAMM U KOHTAKTaM M

Ha KomnbloTepax 1 Beb 6paysepax

OO6HOBNEHHbIN CMMCOK NporpamMmmHOro

obecneyeHunn

OAHHOM pabouei nporpammol HaxoauTca no

agpecy:

https://www.vyatsu.ru/php/list it/index.php?op id=99052
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