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Lenn n 3apgaum gucumnamnHbl

Lenb gmucumnavHbl

Uenbto Kypca "BuotexHonorna" asnaetca popmuposBaHue y CTyLEeHTOB
HanpasneHua 19.03.01 buotexHoONOrnA LEeNOCTHOro npeacTaBaAeHUA O
COBPEMEHHOM COCTOAHMM OBUOTEXHONOTMN KAaK O HOBOM HamnpaBaeHUU
Hay4YHOM M NPAKTUYECKON AeATeNbHOCTU YenoBeKa, B OCHOBE KOTOPOro
NexuT Ncnoab3oBaHue H6ronormyeckmnx 06BbeKTOB (kneTok
MWKPOOPraHM3MOB, KMBOTHbIX M PAaCTEHWUIN) UAM MONEKYN ANA Lenen
HapOAHOro XO3AMCTBA, 34PAaBOOXPAHEHUA W 3alMUTbl  OKPYKAKOLLEN
cpegbl, a TakKe QopmMmMpoBaHME MPAKTUYECKUX HaBbIKOB paboTbl €
6ronornyeckummn obbvekTamu.

3agaumn
ANCUUNNNHbI

3ala4yaMmn NEKUMOHHbIX W MPAKTUYECKUX 3aHATUIA Kypca SBAAIOTCA:
XapaKTepUCTUKa MPOAYLLEHTOB U UX MOJYyYEHUE; ONUCAHME CbipbEBOM
6asbl HMOTEXHO/IOTMK; OMUCaHME TEXHONOTMM MNOoAyYeHUsa paaa
NPaKTUYECKN  3HAYMMbIX KNETOYHbIX MeTabonuMToB U MeToaoB
61010rMUYECKON OYMCTKM CTOUHbIX BOA, U ra30BOo3A4YLLUHbIX BbIBPOCOB.
3asa4amu 1abopaTopHbIX PaboT ABNAKTCA: 03HAaKOM/IEHUE CTY[IEHTOB C
MEeTOAaMWN KyNbTUBMPOBAHUA, BblAENEHUA W OYUCTKM BUONOrMYeckn
aKTMBHbIX BELLEeCTB M3 MUKPODHbIX KynbTyp; onpeaeneHue BAUAHMUA
YC/IOBUIA KY/IbTUBMPOBAHUA MMUKPOOPraHM3MOB Ha CUHTE3 KNETOYHbIX
meTabonnToB.

MepeyeHb N1aHUPyeMbIX pe3yNnbTaToB 06y4yeHUA No AUCLMUIN/IMHE, COOTHECEHHDIX C
NAaHUPyembiMU pe3ybTaTaMu 0CBOeHUA 06pa3oBaTenbHOM Nporpammbil

KomneTteHuusa MNMK-1

CNocobHOCTbIO OCyLlecCcTBNATDb TEXHOJIOTUYECKUI npouecc B COOTBETCTBUUN C pernameHTom U

MCMNONb30BaTb  TeXHUYECKMe  CpeacTBa ANA  M3MEpPEeHUA  OCHOBHbIX  NapameTpos
H6MOTEXHONOIMMYECKMX NPOLLECCOB, CBOMCTB CbiPbA M NPOAYKLUN
3Haert YmeeTt Bnageert
TUNOBbIE NPUEMBI U 060CHOBbIBATbL HaBblKaMM NpoBeaeHMnA
ocobeHHoCTH b6uoTexHonornyeckme NpPOLECcCOB KYyNbTUBUPOBAHMUA,
KYJ1bTUBMPOBAHMA NPOLECCHbl N TEXHO/IOTUYECKNe BblAENeHMA NPOAYKTOB
MMKPOOPraHNU3MOB, CXeMbl 61ocMHTe3a

YKMBOTHbIX M PACTUTENbHbIX
KNETOK, NoNyYeHus
BHEK/IETOUYHbIX U
BHYTPUKAETOUYHbIX NPOAYKTOB
6rnocnHTE3a U1
6uotpaHchopmaumm

KomnerteHuusa MNMK-2

CNnocobHOCTbIO K peannsaunm n ynpasaeHMo BNOTEXHONOIMYECKMMU npoueccamm

3Haet Ymeet Bnapeert
TEXHONOTNYECKME NPUEMBI U ONTUMM3NPOBATbL YC/1I0BUA HaBblKaMM ONTUMU3ALUN U
annapaTtypHoe opopmaeHune KY/NbTUBMPOBAHMUA KOHTpONA
NpPOL,ECCOB Ky/NbTUBUPOBAHMA; MWKPOOPraHM3MOB 6MOTEXHONOTNYECKUX
TUNOBbIE CXeMbI MPOLLECCOB npoueccos
nonyyeHma 6GMomacchl,
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AMWHOKMCNOT, GepPMEHTOB,
aHTMOMOTHMKOB,
H6aknpenapaTtos, nepepaboTku
OpraHUYecKMx 0TXo408,
OYMCTKM CTOYHbIX BOA, U
rasoBbix BbI6pocos
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CTpyKTypa AUCLUMNNUHDI
TemaTuueckuin nnaH

Ne HanmeHoBaHMWe pas3genos AUCUUNAUHDI Lindp d)OpMMpyevMblx
n/n KOMMNEeTEeHLUN
1 MuKpobMONOrnYecKknii CMHTE3 U TpaHChOpMaLUA MK-1, NK-2
2 KneTouHasa nHxKeHepuA MK-1, NK-2
3 BuoTexHonorma n akonormyeckne npobaemol MK-1, NK-2
4 MogrotoBKka M NpPOXoXAeHue npomexxyTtoyHon | MK-1, MK-2

aTTecTaumm
dopmbl NPOMEKYTOUHOM aTTeCcTaL MM
3auet He npeaycmotpeH (OyHas dopma obyyeHums)
JK3ameH 6 cemecTp (O4Haa popma 0byyeHUs)
KypcoBas paborta He npegycmotpeHa (O4Has ¢opma obyyeHus)
KypcoBown npoeKkT He npepycmoTtpeHa (OuHaa popma obyyeHumA)
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TpyAOEeMKOCTb AUCUUNINHDI

06wwmit 0bbem

B TOM 4MC/Ie ayAUTOPHan KOHTaKTHaA paboTa

Kypcogas
dopma 0EeMKOC KoHTaKTHas 06y4atoLLmMXCa C Npenogasartesiem, Yyac
P Kypcobl | CemecTpsl (TeyAoemkocTb) YH3IOWVIXCA € PENOAABATENIEM, 1 CamocTosaTesbHasA | paboTa 3ayeT, | JK3ameH,
06yyeHun paborta, yac CemuHapckue, /a6 6 ( )
Yacos 3ET Beero | NMexumm | npaktvueckme abopaTtopHble paboTa, yac MPOEKT), | cemecTp | cemecTp
3aHATUSA cemecTp
3adHATUA
Ou4Han
dopma 3 6 180 5 120 92 16 16 60 60 6
obyyeHus
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CopeprkaHue AUCLUN/IUHDI

OuyHana ¢opma obyuyeHun

Koa ) TpynoemKocTb,
SaHSTIS HanmeHoBaHMe Tem 3aHATUNI aKa4eMUYECKUX
Yyacos

Paspen 1 «Mukpobuonornueckunii cMHTes u TpaHchopmaymua» 134.00

JNleKuun

nil BeegeHue. Uenn n 3agaum Kypca. bumoTtexHonorma Kak 0.50
cneundmryeckas 061acTb NPAKTUYECKOM AeATeIbHOCTU ’

niz2 TunoBas cxema BMOTEXHO/IOMMYECKOro NPOM3BOACTBa 0.50

nis3 OcHosBbl npou3BoACTBa HeNTPaNbHbIX NPOAYyKTOB 1.00
6porkeHus )

nia Mukpoburonormnyeckoe npoun3BoACTBO OpraHMYecKux 1.00
KUcnoT

ni.5 MwuKkpoburonornyeckoe Npon3BoOACTBO AMUHOKUCIOT 1.00

Nni.6 MwuKpoburonormyeckoe NPoM3BoOACTBO BUTaMUHOB 1.00

ni7z O6wme NPUHLMNbI NPOM3BOACTBA KOPMOBbIX aHTUOMOTUKOB 1.00
TETPALMKANHOBOIO pAaa

n1.8 OCHOBHble 3Tanbl NPOU3BOACTBA MUKPOOHbIX GepPMEHTHbIX
npenapaTtoB MOBEPXHOCTHbIM W TNYBUHHBIM cnocobamm 1.00
KYJ1bTUBMPOBAHMA

nie MonyyeHne KOpMoOBOro MUKPOBHOro besnka 1.00

Nn1.10 Mpon3BoacTBO SHTOMONATOrNEHHbIX NpPenapaToB Ha OCHOBE 1.00
KyNnbTyp 6aKkTepuii, rpnboB 1 BUpPYyCoB ’

nii MonyyeHne bakTepuanbHbiX yaobpeHuit (a3oTobaKTepuH, 1.00
HUTParnH u ¢pocpopobakTepuH) ’

Nni.12 OcHosBbl npomn3BoAcCTBa BaKUWH n neyebHo- 200
npodUNaKTUYECKUX NPenapaTos '

CemMmuHapbl, NPaKTUYECKME 3aHATUA

ni.1 bnoxumunyeckue nyTn obpasoBaHuA HEeNTPaNbHbIX 200
NPOAYKTOB BPOXKEHMA B KNETKAaX MUKPOOPraHM3MOB '

ni.2 bnocunHTes OpraHnyeckux Kucnot B KNeTKax 500
MMKPOOPraHM3ImMoB

ni.3 Perynauma  6MOCMHTE3@  AaMMHOKMCNOT B KJeTKax 500
MMKPOOPraHM3IMOB

ni.4 BuocuHTe3 BUTAaMMHOB (NPOBUTAaMUHOB) 1 €ro perynauma B 500
K/IeTKax MMKPOOPraHMU3mMOB

ni.s BuocuMHTE3 aQHTMOMOTMKOB M €ero perynaumsa B KAeTKax 200
MMKPOOPraHM3IMOoB

Mni.e Mukpoburonornyeckana TpaHchopmauma (BUTamUHbI, beTa- 4.00
NIAaKTaMHble aHTUONOTUKMN N CTEPOUAHBIE TOPMOHDbI) '

NabopaTtopHble 3aHATUA

P1.1 Je3nHTerpauna MMKpoopraHM3moB 8.00

P1.2 BblgeneHne AMMOHHOM  KUCAOTbl W3 Ky/bTypasbHOM 12.00
®ugKoctu Aspergillus niger

P1.3 BblaeneHne rayTaMMHOBOM KUCNOTbl W3  Ky/ibTypasibHOM 12.00
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MAKOCTM MUKPODOHOro npoayueHTa

P1.4 OnpepgeneHune cogepaHuA Cbiporo NPoTeEMHA U UCTUHHOTO 3.00
6enKa B MMKpobHOI bomacce ’

P1.5 CoaepaHMe U KUPHOKUCAOTHbLIX  COCTaB  JINNUAOB 3.00
ApoxKeln poaa Saccharomyces

P1.6 BavaHne ycnoBui  KyNbTUBMPOBAHUA Ha OUOCKMHTE3 12.00
rpamuumgmHa Kynbtypon Bacillus brevis '

CamocTtoaTtenbHasa pabora

C1.1 MpopaboTKa nekunii 8.00

Cl1.2 MNoAroToBKa K NPakKTUYECKMM 3aHATUAM 16.00

Cl1.3 MogrotoBKa K N1abopaToOpHbIM 3aHATUAM 6.00

KoHTaKTHaA BHeayauTopHasa pabora

KBP1.1 ‘ KoHTaKTHaa BHeayauTopHas paboTa 18.00

Paspen 2 «<KnerouHasa MHXKeHepua» 13.00

JleKuun

n2.1 ST1ansbl nonyqeljwﬂ MOHO:(ﬂOHaanbIX aHtuTen. KynbTypobl 500
KNETOK U TKaHeWn pacTeHUM

CemMmuHapbl, NpPaKTUYECKME 3aHATUA

n2.1 ‘ MeToabl KyNbTUBUPOBAHUA KNETOK U TKaHEel pacTeHni 2.00

CamocTtoaTtenbHasa pabora

C2.1 MpopaboTKa neKkuni 1.50

C2.2 MoaroToBKa K NPaKTUYECKMM 3aHATUAM 3.00

KoHTaKTHaA BHeayauTOpHana pabora

KBP2.1 ‘ KoHTaKkTHan BHeayauTopHana paboTa 4.50

Paspen 3 «buoTexHonorua u aKkonornyeckue npobaemoi» 6.00

JNleKuun

Nn3.1 buvonornyeckaa OYMCTKA CTOYHbIX BOA, M A30BO3A4YLWHbLIX 500
BbiBpoCOB ’

CamocTonaTenbHas pabora

C3.1 ‘ MpopaboTKa nekuni 1.00

KoHTaKTHaA BHeayauTOpHaA paboTa

KBP3.1 ‘ KoHTaKTHaa BHeayauTopHas paboTa 3.00

Paspgen 4 «MoaroToBKa U NPOXOXKAEHUE NPOMEXKYTOYHOM aTTecTauum» 27.00

24.1 MoaroToBKa K caayve sK3amMeHa 24.50

KBP4.1 KoHcynbTauma nepes sk3ameHOM 2.00

KBP4.2 Caava sK3ameHa 0.50

UTOro 180.00

CoaeprKaHue AUCLUMNANHBI AaHHON paboyeit NporpaMmbl UCMONb3YETCA NPU 0byYeHUN
no MHAMBMAYANbHOMY y4ebHOMY nnaHy, MPU YCKOPEHHOM O0b6yYyeHWW, Npu NPUMEHeHUU
AVNCTaHUMOHHbIX 06pa3oBaTeIbHbIX TEXHOMIOMUI U 3NEKTPOHHOM 06yYeHUN (MpU Hanuuum).
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MeToauueckue ykasaHua A4NA 06yyaloLwmnxca N0 0CBOEHUIO AUCLUNIUHDI

YcnewHoe O0CBOEHME AWUCUMNIMHBI NpegnonaraeT akTUBHOE, TBOPYECKOE y4yacTue
obyuatoweroca Ha Bcex 3Tanax ee OCBOEHWA NyTem MJiaHOMEPHOM, NoBceaAHEBHOM PaboThbl.
Obyyatowmiica obs3aH nocewatb NEKUUW, CEMUHAPCKUE, MpPaKTUYecKMe M nabopatopHble
3aHATMA (MpM WX  HaAWuMKM), NOAy4YaTb KOHCY/NbTauMW npenogaBaTenss W BbINOJHATb
camocToAaTenbHyto paboTy.

N3yyeHne AnCUMNAMHBI CnedyeT HaydMHaTb C NpopaboTKM HacToslen pabouel
NporpaMmmbl, METOAMYECKUX YKa3aHU M pa3paboToK, YyKasaHHbIX B nporpamme, ocoboe
BHMMaHWE yAeNUTb LUeNaM, 3a434aM, CTPYKTYPE U COAEPHKAHNIO ANCUMMNINHDI.

[NaBHOM 3a4ayelt Kaxkgolh NeKuMn ABAAETCA PAaCKpPbITUE CYLLHOCTM TEMbI U aHauU3 ee
OCHOBHbIX MO/IOXKEHUI. TemaTuKa NeKkuuin onpepenseTca Hactosawen pabouyelrr nporpammort
ANCUNNANHBI.

Jlekummn — 3TOo CUCTEMATMYECKOE YCTHOE W3/I0XKeHMe yyebHoro maTepuana. Ha Hux
obyyalowmMnca nosiy4aeT OCHOBHOM 06bemM WHPOPMALMKM MO KaKAOW KOHKPETHOM Teme.
JNlekumm obbIYHO HOCAT NPO6IEMHBIV XapaKTep M Haue/eHbl Ha ocBelleHne Hanbonee TpyaHbIX
N ANCKYCCUOHHbIX BOMPOCOB.

Mpegnonaraetca, u4to obydyalowmecs NpPUXo4AT Ha  NeKkuMn, npeaBapuTesibHO
npopaboTaB COOTBETCTBYIOLWMIA Yy4yebHbIA MaTepuan MO WCTOYHUKAM, PEKOMEHA0BAHHbIM
nporpammoi. Yacto obyyarowmmea TpyAHO pa3obpaTbCs C AUCKYCCUMOHHBIMM BOMPOCAaMM, AaTb
OfHO3HayHbIN oTBeT. [penosaBaTenb, CPaBHMBAA Pa3/IMYHbIE TOYKU 3PEHUA, U3araeT CBOM
B3rNA4, M HaLeNMBaeT UX Ha AanbHeWllne UCCNeLoBaHUA U NOUCK HAay4YHbIX peweHuin. Mocne
NEeKUMKN KenaTenbHO BEYEPOM MepeynTaTb M 3aKpenuTb MoJlyYeHHylo WHbopmauumio, Toraa
3¢ EKTUBHOCTb ee YCBOEHWMA 3HauYMTeNnbHO Bo3pacTaeT. lpu paboTe ¢ KOHCNEKTOM NeKuuu
HeobxoAMMO OTMETUTb MaTepuasn, KOTOPbIM BbI3blBAaeT 3aTPyAHEHMA ANA MNOHUMaHWUA,
NonbITaTbCA HAWTM OTBETbl Ha 3aTPyAHUTENbHble BOMPOCbI, MCMNOAb3ysA npeasaraemyto
nutepaTypy. Ecnm camoctoATenbHO He yaanocb pa3obpatbca B matepuane, chopmyampymnTte
BOMNPOCHI M 06paTUTECh 33 MOMOLLLIO K NPenoaaBaTtesnto.

Llenbto ceMMHapPCKMUX 3aHATUI ABNAETCA NPOBEPKA YPOBHA NMOHMMAHUA 0byYatowmmmca
BOMPOCOB, PACCMOTPEHHbIX Ha IEKUMAX U B y4ebHOM nutepatype.

Lenbto npaktMyecknx w nabopaTopHbIX 3aHATUN sBaseTca ¢GopmupoBaHWE Yy
06yyvatoWmMXCca YMEHUIN N HaBbIKOB MPUMEHEHUA TEOPETUYECKUX 3HAHUIM B peasibHOM NpaKTUKe
peleHuns 3aaad; BoCcnosHeHMe npobenos B NPONAEHHON TEOPETUYECKOMN YacTU Kypca.

CeMMWHapcKue, NpakTuyeckme n nabopaTopHble 3aHATMA B PaBHOM Mepe HanpasaeHbl Ha
COBEpPLIEHCTBOBAaHWE WHAMBUAYANbHbLIX HABbIKOB peLIeHMA TeOopPeTUYEeCKUX W NPUKAALHbIX
3a4a4, BblpaboTKy HaBbIKOB WMHTENNEKTYaNbHON pPaboTbl, a TaKKe BedeHMA AUCKyccui. Ons
YCMELWHOro y4acTns B CEMUHAPCKMX, MPaKTUYECKUX U NabopaTopHbIX 3aHATMAX 0byyatolemyca
cnepgyeT TWaTeIbHO NOATOTOBUTLCA.

OcHOBHOM ¢OpMoOIt MOAroTOBKM 0OyYaloWMXCA K MPaKTUYECKMM (nabopaTopHbIM)
3aHATUAM ABASIETCA CaMOCTOsTeNlbHAA paboTa € y4ebHO-MeToAMYEeCKMMM MaTepuasiamm,
Hay4YHOM NUTepPaTypPon, CTaTUCTUYECKMMM AAHHBIMU U T.1.

MN3yunB KOHKPETHYIO TeEMY, ODyYaloLWMIACA MOXKET OnpeaennTb, HACKOIbKO XOPOLLO OH B
HeWn pa3obpancs. Ecan KakmMe-To MOMEHTbI OCTaNIUCb HEMOHATHLIMM, LienecoobpasHoO COCTaBUTb
CNUCOK BOMPOCOB M Ha 3aHATUM 3a4aTb MX npenogasaTento. MpakTuyeckme (nabopatopHbie)
3aHATUA NPeAOoCTaBNAOT 0Oy4yalolemyca BO3MOXHOCTb TBOPYECKM PaACKPbITbCA, NPOABUTL
WHULMATUBY U Pa3BUTb HABbIKK NYBAMYHOIO BeAEeHMA AUCKYCCUMN U 0BLWEHUA.

CamocTonTenbHana paboTta obydyaromxcs BKAOYAET B cebAa BbIMOSHEHWE PA3/IMYHOIO
poaa 3adaHuMM (M3yyeHMe Yy4ebHOM W HayyHOW NMTepaTypbl, MaATEPUaNoB NEKUUN,
CUCTEMATU3AUMIO MPOYMTAHHOrO MaTepuana, NOArOTOBKY KOHTPO/IbHOW paboThbl, pelieHue
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3a4a4, NoAroToBKa A0KNAA0B, HanucaHue pedepaTtos, Ny6AMKALMA TE3UCOB, HAaY4YHbIX CTaTeM,
MOArOTOBKa M 3alMTa KypcoBoi paboTbl / NMpoekTa u Apyrue), KOTopble OPUEHTUPOBAHbI Ha
rnyboKoe ycBoeHMe maTepmana U3y4yaemon gUCLUNANHDI.

Obyyarowmmca pekoMeHOyeTcA CUCTEMATUYECKM OTBOAWUTb Bpema ANA MOBTOPEHMUSA
nponaeHHOro maTepuasna, NpoBepsasa CBOU 3HAHUA, YMEHUA N HABbIKW.

BHYTpPEHHAA CMUCTEMA OLEHKM KayecTBa OCBOEHMA AUCUMMAMHDLI BKAKOYAET BXOLHOWM
KOHTPO/Ib YPOBHA MOATOTOBAEHHOCTU OOYyYaloLWMXCA, TEKYWMMA KOHTPOAb YCNEeBAEeMOCTH,
NMPOMEXKYTOUHYIO  aTTecTauMio, HaAMpaB/AEeHHYD Ha OLEHUBaHUE MNPOMENKYTOYHbIX U
OKOHYATE/IbHbIX Pe3y/bTaToB 0byyeHMA No AUCUMNANHE (B TOM YMCne Pe3ynbTaTOB KypcoBOro
NPOEKTUPOBAHUA (BbINONHEHNA KYPCOBbIX PAabOT) NpY HANNYMK).

Mpn npoBeseHMW MPOMEXKYTOYHOM  aTTecTaumm obyyatroweroca  y4uTbiBalOTCA
pe3ynbTaTbl TEKYLLErO KOHTPO/A, MPOBOAMMOrO B Te4EHME OCBOEHMUA OUCUMMJINHDI.

Mpoueaypa oOueHMBAHWA pPe3y/IbTAaTOB OCBOEHUA AWUCUMNAWHBI OCYLLECTBAAETCA Ha
OCHOBE [IENCTBYIOLIMNX JIOKANIbHbIX HOPMATMBHbIX akToB ®TBEOY BO «BATCKUIA rocy1apCTBEHHbIM
YHUBEPCUTET», C KOTOPbIMM ObyYatowmMeca O3HAKaMAMBAOTCA Ha oduUMANbHOM calTe
YHMBepcUTeTa www.vyatsu.ru.
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Yueb6HO-meToaMuecKkoe obecneyeHme AUCLUN/IUHDI, B TOM Yucae yuyebHo-
meToaunueckoe obecneueHne camocToaTeNnbHOM paboTbl obyyatoweroca no
AucumnavHe

YuebHasa nutepartypa (ocHoBHasn)

1) BuoTexHonorua: Teopmua M MpakTUKa : y4yeb. nocobue / H. B. 3arockuHa, /1. B.
HasapeHko, E. A. KanawHukosa, E. A. XKusyxuHa ; nog pea.: H. B. 3arockuHa, J1. B.
HaszapeHko. - M. : OHUKC, 2009. - 492, [1] c. : un. - Bubnwnorp.: c. 487-493. - ISBN 978-
5-488-02173-0 : 300.00 p. - TeKCT : HENOCPEACTBEHHbI.

2) Heseposa, Onbra AnekcaHapoBHa. lMNuuesana 6GMOTEXHONOIMA NPOAYKTOB U3 CbipbA
PacTUTENbHOro NpoucxoxaeHus : yuebHuk / O. A. Heseposa, I'. A. Topenunkosa, B. M.
Mo3aHAKOBCKMA. - HoBocnbupck : [6. n.], 2007. - 414 c. - Bubawnorp.: c. 405-409. - ISBN
5-379-00089-4. - ISBN 978-5-379-00089-9 : 292.00 p., 558.00 p. - Tekcr
HenocpeaCTBEHHbIN.

3) Opexos, Cepreit Hukonaesuy. PapmaLeBTMHecKan BMOTEXHONOMMA: PYK. K MPaKT.
3aHATMAM : yueb. nocobue / C. H. Opexos ; pea. A. B. KaTanHCKUIA. - 2-e n3a., nepepab.
n gon. - Mockea : '0TAP-Meaua, 2015. - 419 c. - bubawnorp.: c. 417-418. - ISBN 978-5-
9704-3435-2 : 600.00 p. - TeKcT : HenocpeACTBEHHbIN.

4) ®ponos, HOpuin Masnosny. bBnotexHonorma n Guonornyeckas HaHOTEXHONOIMUA
y4eb. nocobue: KpaTkuit Kypc / HO. M. ®dponos ; CamapCKUil rocyaapCTBEHHbIN
yHuBepcuTeT, Poccuiickana akagemua Hayk. - Camapa : [6. u.], 2010. - 192 c. : un. -
Bubnuorp.: c. 186-189. - ISBN 978-5-93424-504-8 : 100.00 p. - TekcT
HEenocpeLCTBEHHDbIN.

5) MyxauyeB, C. . MeToanKa /nabopaTOPHOro Ky/abTUBUPOBAHMA a3POBHbIX
MWKPOOPraHM3MOB U ONpeaesieHne IHePreTUYecKMX NapamMeTpoB MMKPOHBHOro pocTa :
yyebHoe nocobue / C.I. MyxaueB. - KasaHb : KITY, 2011. - 78 c. - ISBN 978-5-7882-
1106-0 : Bb. u. - URL: http://biblioclub.ru/index.php?page=book&id=259022/ (apaTa
obpaweHua: 03.03.2021). - Pexum pgoctyna: Ib6C YHuBepcuTteTcKas 6ubnmoTteka
ONLINE. - TeKCT : 3/1eKTPOHHbIN.

6) AnewuHa, E. C. KynbTMBMpPOBaHME  MMUKPOOPraHM3IMOB KaK OCHOBa
B6uoTexHoNorMYeckoro npouecca : yyebHoe nocobue / E.C. AnewwuHa, E.A. po3nosa,
H.A. PomaHeHKo. - OpeHbypr : 000 UMK «YHuBepcuteT», 2017. - 192 c. : cxem., Tabn.,
un. - ISBN 978-5-7410-1658-9 : b. U, - URL:
http://biblioclub.ru/index.php?page=book&id=481743/ (nata obpalleHua:
03.03.2021). - Pexum goctyna: I6C YHuBepcuteTckas 6ubamoreka ONLINE. - TekcT :
3/IEKTPOHHDbIA.

7) EpémeHKo, O. H. TexHOnOrMa NnoaroToBKM pacTUTENbHOTO Cbipba 414 BUOKOHBEpPCUM
: yuebHoe nocobue / O. H. EpémeHKo, E. B. Ncaesa, N. C. NMouyeKyToB. - KpacHOAPCK :
Cnblry wm. akagemuka M. &. PewetHéBa, 2018. - 92 c. - Bb. u. - URL:
https://e.lanbook.com/book/147488 (mata o6pauweHua: 15.05.2020). - Pexum
pocTyna: 9bC JlaHb. - TEKCT : 9N1EKTPOHHbIN.
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YuebHasa nutepatypa (aononHutenbHas)

1) UBaHoBa, /1. A. Muwesan 6uotexHonorua : yyeb. nocobue / /1. A. MBaHoBa. - M. :
KonocC, 2008 - . - ISBN 978-5-9532-0103-2. - TeKcT : HenocpeAcTBEHHbIN.KH. 2. - 472 c.
- bubnuorp.: c. 467. - ISBN 978-5-9532-0489-7 : 352.30 p.

2) UMMyYHO- 1 HaHobuoTexHosormA : yueb. nocobue / 3. I. [leesa, B. A. TanbiHKuH, O.
N. Kucenes [un ap.]. - CM6. : NMpocnekT Hayku, 2008. - 215 c. - bubaunorp.: ¢.203-208 . -
Mpeam. ykas.: c. 208-215. - ISBN 978-5-903090-16-7 : 370.00 p. - Tekct
HenocpeaCcTBEHHbIN.

3) CasbikuH, FOpuit Ocmnosuy. buotexHonorma : yyeb. nocobue / 0. O. CasblkuH, C. H.
Opexos, . N. Yakanesa; nog, pea. A. B. KatanHckoro. - M. : Akagemusa, 2006. - 256 c. -
(Bbiclwee npodeccmoHanbHoe obpasoBaHue. MepguunHa). - bubamorp.: c. 250-251. -
ISBN 5-7695-2899-0 : 275.00 p. - TEKCT : HEMNOCPEACTBEHHbIN,

4) Cenbckoxo3ancrTeeHHasa buoTtexHonorusa : Yueb. / nog pea. B. C. Lesenyxu. - M. :
Bbicw. wk., 1998. - 416 c. - ISBN 5-06-003535-2 : 37.70 p. - TEKCT : HENOCPEACTBEHHbIN.

5) OasbigoBa, O. MeTogbl reHeTUYeCKMX UCCNea0BaHMA MUKPOOPraHM3MOB : y4yebHoe
nocobune / O. [JasbigoBa. - OpeHbypr : OrYy, 2013. - 132 c. - b. u. - URL:
http://biblioclub.ru/index.php?page=book&id=259161/ (naTa obpauleHuns:
03.03.2021). - Pexkum poctyna: I36C Yuusepcutetckaa 6ubnmorteka ONLINE. - Tekcr :
3/IEKTPOHHBbIN.

YyebHO-meToauuecKme usgaHus

1) TexHONOrMYECKME CXEMbI BUOTEXHONOIMUYECKUX NPOM3BOACTB : MeToa. yKasaHua K
NeKUMOHHOMY Kypcy. AucuunamHa "Obuiaa buotexHonorma". CneumanbHoctb 0701,
Aa/o / BatlTY, b®, kad. BT ; coct. A. A. 3n106uH. - Kupos : Batly, 2002. - 15 c. - 50 3K3. -
6.00 p. - TeKcT : HeNOCPEACTBEHHDbI.

2) [e3uHTerpauma MUKpoopraHusmoB : MeToa. yKasaHua K nab. paborte Nel.
Oncuunnnna "Obwana 6uotexHonorma" / BatlTY, X®, kad. BT ; cocT. A. A. 3106UH. -
Kunpos : Batly, 1998. - 15 c. - 25 3K3. - 8.00 p. - TeKCT : HENOCPEeACTBEHHDIN.

3) BblaeneHue rnyTaMMHOBOM KUCAOTbl U3 Ky/bTYPaZibHOW KUAKOCTU MUKPOOHOro
npogyueHta : MeTtoa. yKasaHuAa K nab. pabore Ne3. AucumnavHa "Ob6uwasn
6uotexHonormna" / BatrTy, X®, kad. BT ; cocT. A. A. 3106UH. - Knpos : Batly, 1998. - 22
C.-253K3.-12.00 p. - TeKcT : HeNnoCpeACTBEHHbIN.

4) 3n06uH, AHapelr AneKkcaHApOBMY. BblaeneHnMe NMMOHHOWM  KUCNOTbI U3
Ky/AbTypanbHon xuakoctn Aspergillus niger : nab. npakTMkym no obuwen
6uotexHonornn: cneunanbHocts 240901 / A. A. 3n106uH ; BaTlyY, B®, kad. BT. - Knpos :
Batly, 2010. - x. - b. u. - URL: https://lib.vyatsu.ru. - Pexum gocTyna: Ana aBTopus.
nonb3oBaTenei. - TEKCT : 3/IEKTPOHHbIN.

5) BblaeneHue 1 oueHKa GepMeHTaTUBHON aKTUBHOCTU a-aMWa3bl U3 NMOBEPXHOCTHOM
Ky/IbTypbl NnecHeBbIx rpnbosB : MeToa. yKkasaHua K nab. pabote Ne5. AucumnauvHa
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"Obuwan buotexHonorua" / BatrTy, X®, kad. BT ; cocT. A. A. 3106uH. - Knpos : Batly,
1999. - 20 c. - 25 3K3. - 12.00 p. - TeKCT : HENOCPEACTBEHHbI.

6) 3n06uH, Anapeir AnekcaHaposudy. BbigeneHne nonucaxapugos, PHK wu
"rnobynnHoBoi" dpakumm 6enka ns Gruomacchl ApoxkKxKen : nab. NpakTMKym no obuiei
B6uotexHonornn: cneumnanbHoctb 240901 / A. A. 3n106uH ; BaTly, b®, kad. BT. - Knpos :
BaTly, 2009. - x. - b. u. - URL: https://lib.vyatsu.ru. - Pexum gocTtyna: Ana aBTopus.
nosnb3oBaTenemn. - TeKCT : SNEeKTPOHHbIN.

7) OnpepeneHve cogep)KaHuWA CbIpOro MPOTEMHA M UCTUHHOro 6enka B roToBOM
npogykte : MeTtoa. yKasaHua K nab. pabote Ne2. [AducumnamHa "Ob6uwan
6uotexHonorma" / BatrTY, X®, kad. BT ; cocT. A. A. 3106uH. - Knpos : Batly, 1998. - 15
C. - 25 3K3. - 8.00 p. - TeKcT : HeNoCpeACTBEHHbIN.

8) 3n06uH, AHgpeir AneKkcaHaposuu. CoaeprKaHWe W KUPHOKUCIOTHLIM COCTaB
MNUAOB APOXKXKeW poga Saccharomyces : meTos,. peKomeHaaummn K nab. pabotam no
oblern buotexHonornu: cneupnanbHoctb 240901 / A. A. 3n06uH ; Batly, b®, kad. BT. -
Kupos : Batly, 2009. - x. - b. u. - URL: https://lib.vyatsu.ru. - Pexxum gocryna: ana
aBTOpPM3. NONb30BaTENEN. - TEKCT : 3/IEKTPOHHbIN.

9) 3n06u1H, AHapel AnekcaHgposuy. Mpons3BoacTBO pepMeHTHbIX NpenapaTtos : nab.
npakTkym / A. A. 3106uH ; Batly, 6®, kad. BT. - Kupos : O-KpaTtkoe, 2008. - 48 c. -
(MHHOBauMOHHAnA obpa3oBaTenbHaa nporpamma BAaTckoro  rocyaapCTBEHHOro
yHuBepcuTeTa "HayyHo-obpa3oBaTesibHbi LEeHTP 6uoTexHonorum, aspobuonorum,
obuielit n npombilNEeHHON MUKpobuonorun"). - bubnuorp.: c. 48. - 95.00 p. - TekcT :
HenocpeaCTBEHHbIN.

10) 3n06uH, AHAapen AneKkcaHapoBWMY. TpaHCreHHble PAcTEHMA : METOA. YKasaHuA K
camocT. pabote no Kypcy 'leHeTuyeckas WHKeHepuAa': ANA  MarMcTpaHToB
HanpasneHua 240100.68 / A. A. 3n06uH ; Batly, b®, kad. bT. - Kupos : Batly, 2010. -
22 c. - b. u. - URL: https://lib.vyatsu.ru. - Pexum pgocTtyna: Ans aBTOpU3.
nosnb3oBaTenemn. - TeKCT : INEeKTPOHHbIN.

11) Cnocobbl KynbTUBMPOBAHWA MWMKPOOPraHM3mMoB : y4deb.-meTos. nocobue no
6uounHxeHepumn / Batly, b®, kadp. Mb ; coct. E. A. AlypHes, A. B. MNuKkos. - Kupos :
Batly, 2007. - b. u. - TEKCT : 3NEKTPOHHDbIA.

YuebHo-HarnagHoe nocobue

1) 3n06uH, AHapelt AnekcaHaposuy. MyTn BUOCUHTE3a aMUHOKUCIOT U UX pPerynauma B
KNeTKax MWMKPOOpraHMamMoB : y4yebHoe HarnagHoe nocobue pna 6akanaspos
HanpasneHua noarotoskn 19.03.01 "BuoTtexHonorua" Bcex ¢popm obyyeHua / A. A.
3n06uH ; BatlyY, UBBT, Kad. BT. - Knpos : Batly, 2021. - 30 c. - b. u. - Tekcr .
N306parkeHne : aNeKTPOHHOoe.

2) JleweHko, AHApen AHaTonbeBuY. KynbTMBMpPOBAHWE MWUKPOOPraHM3IMOB

BMAeonekuma: ancumnamua "Mukpobuonorma"” / A. A. Nlewexko ; Batly, 6®, kadp. MB.
- Kupos : Batly, [2015]. - + 1 on-line. - 3arn ¢ 3kpaHa. - b. u. - URL: http://online.do-
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kirov.ru/content/kultivirovanie-mikroogranizmov (aata obpaweHus: 19.11.2015). -
Pexxum goctyna: Bugeonekuusa Batly. - U3ob6pakeHue : Buaeo.

dneKTpoHHble 0bpa3oBaTenbHble pecypchbl

1) MopTtan AMCTaHUMOHHOro obyyeHua BATlY [aneKTpoHHbIA pecypc] / - Pexum
poctyna: http://mooc.do-kirov.ru/

2) Paspgen oduumanbHoro cavta BatlY, copepxawmit onncaHne obpasoBaTe/lbHOM
nporpammol [3/1EKTPOHHbIM pecypc] / - Pexum pocTtyna:
https://www.vyatsu.ru/php/programms/eduPrograms.php?Program 1D=3-19.03.01.03
3) /InuHbIN KabuHeT cTyaeHTa Ha opuLManbHOM canTe BATIY [aneKTpoHHbIN pecypc] / -
Pexkum pgoctyna: https://new.vyatsu.ru/account/

4) EanHOe OKHO A0CTyna K obpa3oBaTesibHbiM pecypcam http://window.edu.ru/

dNeKTpPOHHble 6ubnnoTeyHble cuctemsl (I6C)

® 3BC «Hay4yHas aneKkTpoHHan 6ubnmoteka eLIBRARY» (http://elibrary.ru/defaultx.asp)
* 3B6C «MN3patenbctBa flaHb» (http://e.lanbook.com/)

* 3BC «YHuBepcuTeTcKaa bubanoreka online» (www.biblioclub.ru)

® BHYTpPEHHAA 3N1eKTPOHHO-6nbanoTeyHan cuctema Batly (http://lib.vyatsu.ru/)

e 36C «HOPAWT (https://urait.ru)

CoBpemeHHble npodeccuoHanbHble 6a3bl AaHHbIX U MHGOPMALIMOHHbIE CPaBoYHbIe
cucTtembl

e TAPAHT

e KoHcynbTaHTAOC

e TexakcnepT: Hopmbl, NpaBMAa, CTaHAAPTbI

e PocnateHT (https://www1.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-

sistema)

e Web of Science® (http://webofscience.com)
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MaTepuanbHo-TexHU4Yeckoe obecneueHmne AUCLUNINHDI

JemoHcTpaumoHHoe o6opyaoBaHue

MepeyeHb Ucnoib3yemoro obopyaoBaHus

OOCKA AYANTOPHAA NOBOPOTHAA AM-126

MYJIbTUMEAONA NMPOEKTOP CASIO XJ-F210WN

MYNbTUMEOWA NMPOEKTOP CASIO XJ-F210WN C AOMOJ/THUTE/IbHbIM KABE/TEM HDMI

3KPAH ScreenMedia Champion (SCM-4304) 244*183 MW 4:3 HacCTeHHbIW C 91eKTPONpPUBOLOM

CneuuanusmposBaHHoe 06opyaoBaHue

MepeyeHb ncnonb3yemoro o6opya0BaHUA

AKBAONCTUNNATOP 3-25 CNb

AHANTUTUYECKWUE BECbl METTLER AX504 DUAL RANGE (g0 81r)

AHANTUTUYECKWE BECbl METTLER TOLEDO XP205DR, class 1

BAHA TEPMOCTATUYECKAA LOIP LB-217

BMANCTUNNATOP CTEK/IAHHbIA CYCLON 4J1/MAC FISTREEM INTERNATIONAL LTD WSC044
MH3.7

BECbI METTLER PG 203-S (g0 210r)

BECbI Shinko AJ-1200CE 1200r x 0,01r

BECbI AP-250D

NCNAPUTEND poTopHbIii RV-10 basic V ¢ KomnaekTyowmmm

KOJIBOHATPEBATE/1b ES-4110 (1)

KOJIBOHATPEBATE/1b 13-4100M

KOMMJIEKC MUKPOCKOIMNN MEKOC-LJ2

KOHUEHTPATOP VIVACELL 250 B KOMIJIEKTE

JTABOPATOPHbIE BECbl HB-300M

NAMWHAPHbIY BOKC LabGard, Nuaire

NAMWHAPHbBIN LUKA® knacc 3awmTbl 2 BABHN-01-*/lamnHap-C*-1,5

MWKPOCKON Axiostar plus (komnnektayma 7)

MMUKPOCKOM NABOPATOPHbI *EMOME/-1*

MWKPOCKOMN TPUHOKY/IAP

MWKPOUEHTPU®YIA-BOPTEKC

MY®EJIbHAA NEYb, Thermoline F62730-33-80

HACTO/IbHbIM  pH-METP Thermo ORION 525-A CO CTAPTOBbIM KOMIMJIEKTOM WU
AJONONHUT. SNEKTPOOM

HACTO/IbHbIW  TOPU3OHTAJIbHbIA ~ MEXAHMYECKUI  ABTOK/IAB  CTEPUAJIU3ATOP
(ABTOKNAB) C NPUHAONEXHOCTAMMW 3870 M, TUTTNAUER Co

NMAPOBOW FOPU3OHTA/IbHbIN CTEPU/IM3ATOP TUTTNAUER 3870M (110-121C)

PH-meTtp *PH-410*

PH-meTp noptatusHbIii pH-410

POTALIMOHHbIN UICNAPUTE/Tb RV 05 BASIC 1-B

POTALIMOHHbIN UCNAPUTE/Tb RV 10 BASIC V BEPTUKAJIbHbIN

CBEPX3BYKOBOW (Y/IbTPA3BYKOBOW) AE3UHTEMPATOP CPX500

CNEKTPODPOTOMETP cKaHupytowmit ogHonydvesor UV-Mini-1240 B KomnaekTe

CYETYMK KOJIOHUIA

TEPMOCTAT Binder BD 115

TEPMOCTAT THERMO 48
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TEPMOCTAT TC-1/20CNY

Y/IbTPATEPMOCTAT YT4-4

XONOANNBHUK "ATNAHT" KSHD 152-01

XONOANNbHUK *Bbuptoca-237KF*

XONOAUNTbHUK STINOL 242Q

XPOMATO-MACC CNEKTPOMETP MS GS/AGILENT 5973

LUEHTPUDYTA *MMNKO* c potopom Ha 24 mecTa

LUEHTPUDYITA SIGMA 2-16PK C OXJTAXAEHMEM B KOMIMJIEKTE CABYMA YI/10BbIMU
POTOPAMW HA 6 MECT

LEHTPU®YTA Sigma ¢ yrnoBbiM pOTOPOM B KOMIMIEKTE C NpobupKamm

LWEWKEP ELMI CT-3

LWWENKEP-UHKYBATOP E-24 C MNAT®OPMOW 25x250ml, New Brunswick

LLIEMKEP-MHKYBATOP Excella E25R C OX/IAXAEHWUEM
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MNepeyeHb MHPOPMALMOHHbIX TEXHONOIMIA, UCNONIb3YEMbIX NPU OCYLLECTBIEHMMU 06pa3oBaTe/IbHOro npouecca no
AUCUUNNHE, B TOM YUC/IE INL,EH3NOHHOE U cBO60AaHO pacnpocTpaHaemoe MO (Bkatouan MO oTeyecTBEHHOro NPOU3BOACTBA)

Ne | HammeHosaHue MO KpaTKaa xapaKkTepuctmka HasHadeHua MNo
n.n
1 MporpammHas cuctema Cc  Mogynamu  ana | MNporpamMmMHbIN KOMMAEKC ANA MNPOBEPKM TEKCTOB Ha npeameT 3auMMCTBOBAHMA U3
06HapyKeHMA TEKCTOBbIX 3aMMCTBOBAHUM B y4ebHbIX | MHTEPHET-UCTOYHMKOB, B KOANEKuMM aucceptauua u astopedepatoB Poccuiickon
M Hay4HbIX paboTtax « AHTUNAarnaT.BY3» rocyaapcrtseHHon  6ubnuotekm (PFB) M KOAneKUMM  HOPMATUBHO-NPaBOBOM
AOKymeHTaumm LEXPRO
2 Microsoft Office 365 ProPlusEdu ALNG SubsVL MVL | Habop Be6-cepBrcoB, NpeaocTaBAsioWmi A0CTYN K Pa3/IMYHbIM MPOrpammam 1 ycayram
AddOn toOPP Ha ocHoBe nnatpopmbl Microsoft Office, anekTpoHHOM nouyTe 6U3Hec-KNacca,
bYHKLUMOHaNy ana obweHma n ynpaBaeHns 40KyMeHTamm
3 Office Professional Plus 2016 MakeT NpUNOXKeHUM AnAa paboTbl C PasINYHBIMU TUNAMKU AOKYMEHTOB: TEKCTaMM,
3NEeKTPOHHbIMK Tabanuamm, 6azammn JaHHbIX, Npe3eHTauUAMM
4 Windows Professional OnepaunoHHaa cmctema
5 Kaspersky Endpoint Security ans 6usHeca AHTUBMPYCHOE NporpaMMHoe obecneyeHue
6 CnpaBoyHaa npaBoBaa cuctema «KoHcynbTaHT | CNpaBOYHO-NPaBOBas CMCTEMA NO 3aKoHoZATenbCcTBY Poccminckom Gepepaumm
MNnroc»
7 DNEeKTPOHHbIN Nepuoanyeckmin cnpasovyHnk FAPAHT | CnpaBo4HO-NpaBoOBas cMCcTeMa No 3akoHogaTenbcTBY Poccminckom ®epepaumm
AHaNNTUK
8 Security Essentials (3awmuTHuk Windows) 3awmTa B pekume peasibHOro BpEMEHW OT LWNMOHCKOrO NporpaMmMHoOro obecneyeHus,
BUPYCOB.
9 Moi1O¢unc CTaHaapPTHbIM Habop npuaoxeHnit gna paboTbl C AOKYMEHTAMM, MOYTON, KaIEHAAPAMMU U KOHTAKTaMM

Ha KomnbtoTepax 1 Beb bpaysepax

O6HOB/NEHHbIN CNUCOK NpPOrpaMmmHoOro

obecneyeHuna

[aHHOWM paboyel nporpammbi HaxoauTca no

agpecy:

https://www.vyatsu.ru/php/list it/index.php?op id=124181
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