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Llenn u 3apgaum gUcUUNANHbI

Llenb aucumnaunubl | Lienbto Kypca asnsetca popmupoBaHme y obydatoLmxca npeactaBieHms
06 OCHOBHbIX 3aKOHOMEPHOCTAX BEAEHMA MMUKPOBMONOrMYECKUX
NPOM3BOACTB U BaKHEMLIMX NPUHLMNOB YNpPaBAEHUA UMW B PeasbHbIX
ycnosuax.  OcywecTBnsetrca  3HAaKOMCTBO  C  COBPEMEHHbIMM
AOCTUXEHUAMM B 061aCTM NONYYEHMA XO3ANCTBEHHO-LEHHbIX BELWLECTB B
MUKPOBHOM Ky/NbType, B T.4. METOL0B KOHTPO/IA NapameTpoB npouecca
KY/NIbTUBMPOBAHMUA Z KayecTBa NPOAYKTOB buocmHTe3a.
PaccmaTpuBaloTca  BOMPOCbI,  CBA3aHHble €  KaaccubuKaumen
MUKPOBMONOrMYECKMX MNPOM3BOACTB MO BMAAM NPOAYKLMM, TUMy
Mcnoab3yemoro npouecca u obopynosaHua. M3naratotca nonoxeHus ob
yCTpOICTBE M MPUHUMNAX AencTBuA OMOpeakTopoB, MpUHLMNAX
KOHCTPYMPOBAHUA NPOMbILWIEHHbIX MPOAYLEHTOB, TUMAM U pPeXMmam
bepmeHTaLMOHHbIX npoL,eccos. MoKkasaHa BO3MOXHOCTb
MCNONb30BAaHUA  MUKPOOPraHU3MOB ANA  MNOJYYEeHUs MpenapaTos
MeAMLMHCKOrO, MPOMbILUNEHHOTO n CeNbCKOX03ANCTBEHHOTO
Ha3Ha4YeHWA, OCBELLAOTCA OCHOBbI TEXHOIOTMYECKON BUO3HEPTETUKM.

3agaum OcHoOBHas 3a4a4a AMCLUUNANHBI — PAaCCMOTPEHME TEOPETUYECKMUX OCHOB
AVNCUMM/IUHBI BMOTEXHONOTMM MUKPOOPFraHM3IMOB U €e MPUKNAAHbIX HanpaBieHWuM,
dopmupoBaHMe Yy oby4YaloWMNXCA MPeAcTaBNeHUA O BO3MOMKHOCTU
NCNONb30BaHMA  BMOTEXHONOTMYECKMX  METOAOB MNMpU  CO3AaHUM
MWKPOOPraHM3MOB C LEHHbIMU MPU3HaKaMKU. 3adayen JIeKUMOHHbIX
3aHATUM  Kypca  ABNAETCA  U3/I0KEHMEe  TEeOPEeTMYECKUX  OCHOB
KY1IbTUBMPOBAHUA MWKPOOPraHM3MOB W  HaKOM/EeHUe NpPOoAYKTOB
H6MOCMHTE3a; U3yYeHMe MeXxaHU3MOB bMoTpaHCPOPMaLIMKM OpraHUYECKUX
CybCTpaToB Pa3/IMYHOIO NPOUCXOXKAEHUA. BoNbloe BHUMaAHME yaeNeHo
NCNONb30BaHUIO MUKPOOPraHM3MOB B OUOTEXHONOTUKN, KUHETUKe
dbepmeHTaTUBHbIX NpoueccoB, cnocobam ynpaBneHUA U U3MEHEeHUs
du3mMoNorMmM npoayueHToB B OMOTEXHONOTMYECKMX MNPOU3BOACTBAX.
MpeacTaBneHsbl pasgensi, NOCBALLEHHbIE MUWKPOOPraHM3mam,
NPUMEHsAeMbIM B CO34aHNN BMonNpenapaToB A8 CE/bCKOro X03AMCTBa U
pelleHns 3Konormyeckux npobnem. 3agayeirt nabopaTopHbIXx paboT
aBnaetca  GOPMMPOBaAHME  MNPAKTUYECKMX  HaBblkOB  paboTbl ¢
MWUKPOBHbBIMM NONyAALMAMU/KYNbTYPaMKN, OCBOEHME METOA0B KOHTPOA
M ONTMMM3AUMM NPOLLECCa KY/IbTUBMPOBAHUA M KayecTBa MNPOAYKTOB
6uocuHTe3a.

I'Iepequb nnaHMpyembliX pe3yanbtaTtoB 06yqe|-|m| no aguncumnsinHe, COOTHeCeHHbIX C
naaHnpyembiMmu pesysibTaTaMun oCBOE€HUA oﬁpasoBaTeanoﬁ nporpammbl

KomneTteHuuna OMK-2

CNOCOOHOCTbIO M TOTOBHOCTbKO MCMO/b30BaTb OCHOBHbIE 33KOHbI €CTECTBEHHOHAY4YHbIX
ANCUMnaInH B I'IpOd)eCCMOHaI'IbHOIZ AeATENBbHOCTHN, NPUMEHATb METOAbl MATEMATUHECKOTO
dHaAn3a n moAeIMpoBaHUA, TEOPETUYECKOIO U SKCNEPUMEHTA/IbHOIO NccnegoBaHUA

3Haet Ymeert Bnapeet
MeXaHU3Mbl onpenenAaTb Ka4ecTsBo HaBblKkamun paboTbl Ha
6uoTpaHchopmaumm NPOAYKTOB BUOCUHTE3a; coBpeMeHHOM 1labopaTopHOM
OopraHn4Yeckux cybcTpaTtos onpeaensatb KNHETUYECKNE obopyaoBaHum
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Pa3/IMYHOrO MPOUCXOXKAEHUA; | KOHCTaHTbl GepMEHTaTUBHbIX
OCHOBHblE YpaBHEHWUA poCTa peakuumit
MWUKPOOPraHM3MoB

KomneTteHuus MNK-2

CMOCOBHOCTbIO K peanmsaumm 1 ynpasieHno 6MOTEXHONOTMYECKMMU MPoL,EccamMm

3Haet Ymeet Bnageet
TeopeTnyecKkme OCHOBbI KOHTPO/INPOBATb NapameTpbl HaBblKamu paboTbl C
KY/JbTMBUPOBAHMA POCTa MUKPOOPraHM3MOB MUWKPOOHbIMU KyNbTypamm
MMKPOOPraHM3moB;

TEOPETUYECKNE OCHOBDI
HaKoMneHne NPoAyKToB
bnocuHTesa
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CTpYKTypa AUCLUNIUHDI

TemaTnuecKkuit nnaH

nl\}en HavmeHoBaHwWe pas3genos AUCUUNAUHDI m“tg&ﬁgﬁ:zﬁmux

1 TexHonorma 6uonpouecca. (6noobbekTbl, cbipbe M | OMK-2, MNK-2
nuTaTeNbHble cpeabl, annapaTypHoe obecneyeHune)

2 MpomblwneHHana MUKpobuonoruma (npoaykTbl | OMK-2, MNK-2
b6pokeHus, buocnHTes OpraHUYecKmx n
aMWHOKMC/IOT, BATAMUHOB, aHTUBMOTMKOB, besnka)

3 NHKeHepHasn 3H3MMONOruA. ®epmeHTbl | OMNK-2, MK-2
MWKpOOpPraHM3mos( nosyyeHve 6MOKaTaNM3aToOpPOB
N UX NPUMEHEHME)

4 JKoiorn4yeckue acnekKTbl buotexHonormu. | OMK-2, NK-2
MuKpoopraHM3amam, MNPUMEHAEMbIM B CO34aHUM
6uonpenapatoB ANA CE/IbCKOrO  X03AMCTBA U
pelleHna 3KoNornyeckmx npobaem

5 MogrotoBka W NpoxoXgeHue npomexxyTodHon | OMK-2, MK-2
aTTecTaumm

dopMbl NPOMEKYTOUHOM aTTecTauum
3avert He npeaycmotpeH (O4Has popma o0byyeHus)

JK3ameH 5 cemecTp (O4Has dopma 0byyeHus)

KypcoBas paboTa

5 cemecTp (O4Has dopma 0byyeHus)

KypcoBoi npoeKT

He npeaycmoTtpeHa (O4yHan popma obyyeHus)
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TpyA0eMKOCTb AUCLUMINHDI

O6wmnit 06vem

B TOM Yyncne aygutopHaa KOHTaKTHaA pa60Ta

®opma (Tpysoemkoctb) | KoHTakTHaA obyudatolmxca ¢ npenoaasaTesiem, yac Kypcosa
Kypcbl | CemecTtpbl CamocTtonTesibHan paboTa 3ayet, | JK3ameH,
o6yquvm paboTa, yac CemunHapckue, na6 6 ( )
Yacos 3ET Beero | Jlekuwm | npakTiueckue abopaTtopHble paboTa, yac NPOeKT), | cemecTp | cemecTp
3aHATUA cemecTp
3aHATUA
OuHasn
dopma 3 5 216 6 132.5 86 34 18 34 83.5 5 5
0byyeHus
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CopeprKaHne AUCUUNIUHDI

OuHana ¢opma obyuyeHus

Koa
3aHATUA

HanmeHoBaHUe TeM 3aHATUMN

TpyaoemKocTb,
aKagemunyeckmx
Yyacos

Paspen 1 «TexHonorna 6uonpouecca. (6Moo6beKTbI, cbipbe U
nuTaTeNbHble cpeabl, annapaTtypHoe obecneyeHue)»

57.00

JleKuuun

nii

BuoTexHonornyeckoe nNpomsBoAacTBO (3Tanbl pa3paboTku m
npeMmyuiectso  6/T nNpousBOACTB; TMMOBasA  CXema
No/lydYeHUAa MUKPOBHbIX NpenapaTos; rpynnbl NpenapaTos,
nosly4aembiX MUKPOBMONOTMYECKUM CUHTE30M, OTXOAbl
npoun3BoAcCTB)

2.00

ni.2

Knaccudumkauma mMUKpPOOMONOrMYecKnx npousBoAcTB MO
BMOAAM MPOAYKUWMM, TUMNY OpraHusauuMm npouecca MU
obopyaoBsaHus

2.00

n1.3

KuHeTuka pocTa MWKPOOPraHM3mMOB,  YTUAU3ALUM
cybctpaTtoB, 06pasoBaHMs  NPOAYKTOB  MeTabonmsma.
OcobeHHOCTM M ycnoBuA peannsauum HemnpepbiBHOTO U
nepMoAnYecKkoro cnocoboB KybTUBMPOBAHUS

2.00

nia

Buotnyeckne u abuotuyeckne akTopbl peryIMpoBaHuA
MWKPOOHOTO CUHTe3a. PU3NONOrMYECKME OCOBEHHOCTU
oTBeTa 6aKTepuit Ha cTpeccoBble BO3AENCTBUSA

2.00

CemuHapbl, n

PaKTU4YeCKue 3aHATUA

ni.1

PeweHne 3agay no o06paboTke pe3ynbTaToB poCTa
MWKPOOPraHM3MOB B nepuoaNYeCKUX yCNoBUAX:
onpeaeneHne NapameTpoB POCTa Ky/AbTypbl U HaKONAEHUA
NPOAYKTOB meTabonnsma. OnpepeneHune daKTa
MHIMOBUPOBAHWUA N €ro NapameTpoB

2.00

Mni.2

PeweHne 3apay no o06paboTke pe3ynbTaToB poCTa
MWKPOOPraHM3MoB B HenpepbIBHbIX yCnoBuAX:
onpeaeneHne nNapameTpoB CTaLMOHAPHOTO COCTOAHMA
Ky/ZIbTYpbl, PacyeT KOHCTaHT ypaBHeHUa MOHO, BbifBNEeHUE
onpeaeneHne TMna UHMMOGMPOBaAHUSA

2.00

ni.3

PeweHue 3ajay no ONTMMM3aLNN npouecca
KY/IbTUBUPOBAHUA: pacuet NpPoun3BOAUTENLHOCTU
annapaToB U MX 06bEMOB NO NapaMeTpam POCTa Ky/bTypbl

2.00

NabopaTtopHble 3aHATUA

P1.1

M3yyeHne napameTpoB pPoCTa a3pobHbIX MMKPOOPraHM3MOB
npwv rNybMHHOM KyNbTUBUPOBAHMUM

4.00

P1.2

OLeHKa cTeneHu aspaumm U MHTEHCMBHOCTU PACTBOPEHUN
Kncnopopaa npu KY/IbTUBMPOBAHUM a3pPO6HbIX
MWKPOOPraHM3MOoB

2.00

Camocronaren

bHaA paborta

C11

OnTMMM3auMA NpoLecca Ky/NbTUBUPOBAHUA MUKPODOHbIX

NPOAYLEHTOB M KayecTBa NpoAyKToB BUOCUHTE3a

9.00

PM/_3-19.03.01.03_2020_115628




KoHTaKkTHaA BHeayguTopHaa paboTa

KBP1.1 ‘ KoHTaKTHas paboTa 10.00

KypcoBble paboTbl, NpoeKTbl

K1.1 ‘ BbinonHeHWe KypcoBon paboTbl No gnUCLUMNINHE 18.00

Paspen 2 «MpombiwneHHaa MUKpobuonorua (NpoayKTbl 6porXkeHus,

6MOCUHTE3 OpraHUYECKUX U AaMUHOKUCNOT, BATAMUHOB, aHTUBUOTUKOB, 47.00

6enka)»

JleKuuun

n2.1 BavaAHMe ycnoBMM KynbTUBMPOBAHWMA Ha CKOPOCTb POCTA 500
MMWKPOOPraHNM3MOB

n2.2 Perynauma metabonuMsama no npuHUmMny obpatHOM CBA3M. 500
MeToabl LOCTUXKEHWUA CBEPXCUMHTE3a NPOAYKTOB '

n2.3 OcobeHHOCTM MUKPOBMONOTMYECKOrO CUHTE3a MePBUYHbIX
mMeTabonnToB. BUOCUHTE3 OpraHMYEcKMX KUCIOT (YKCycHOM 2.00
N IMMOHHOM KNCNOT)

n2.4 BuoTexHonornyeckme metTogbl NOAYYEHUS AMMHOKUCAOT
(npobnembl, npeumyllecTBa) Ha NPUMEPE  JIN3UHA, 2.00
TpuntTodaHa U rMyTaMUHOBOM KMCNOTbI

Nn2.5 buocuHTes BUTaMMHA B12 AaKTMHOMMULLETAMMN,
NPOMMOHOBOKUCAbIMK  BaKTEPUAMM U NPU  METAHOBOM 2.00
H6porKeHun

N2.6 MexaHun3m perynaunm buocuHTeE3a BTOPUYHbIX
meTabonntoB. OCHOBHble HanpaBAeHUs 6MOTEXHONOTUMU 500
aHTUOMOTMKOB. lMpUHUMNLI peanu3aunnm aHTUMUKPOOHOro '
adpdekTa

n2.7 depmeHTaTUBHAA perynauma 7 TexXHON0rnyeckue
0COBEHHOCTM NONYYEHMS AHTUOMOTMKOB Ha npumepe [- 500
NIAKTaMOB. MeTogbl NOBbILEHMUA b6rocmHTe3a '
aHTUOMOTMKOB

Nn2.8 CpaBHUTENbHbIN  aHann3  3PPEeKTUBHOCTU  OCHOBHbIX
NPoAyUeHTOB 3TaHona. MyTn CHUXeHWA WHrMbupytowero 2.00
AENCTBUA 3TAHONA Ha KU3HEeAEeATeNIbHOCTb NpoayLeHTa

CeMuHapbl, NPaKTUYECKUE 3aHATUA

n2.1 PeweHne Tematmnyeckmnx 3agay «OnpegeneHne mexaHmsma
YCTOMYMBOCTU MMUKPOOPraHM3MoB K OencTenio 2.00
AHTUOMOTUKOBY

n2.2 CpaBHUTENbHbIN  aHANM3  3HEProeMKOCTM  MPOLECCOoB 200
6poXKeHuA, AblxaHnA '

n2.3 AHann3 OCHOBHbIX NYTEN M CUCTEM perynaumm bMocuHTesa 500
meTtabonuTos '

n2.4 O6cyKaeHMe obLWKMX KOHLENLMA CO34aHNA HaNpPaBAEHHOTO
CMHTe3a NPOAYKTOB MUKpPOBMonormyeckoro 1.00
NPOUCXOXKAEHUA

NabopaTopHbie 3aHATUA

P2.1 Bauanune YCNoBUM KY/IbTUBMPOBAHUA OPOXKEN 3.00
Saccharomyces Ha obmeH BellecTs '

P2.2 PacuyeT TexHO/MIOMMYECKMX MOKasaTenel M MaTepumanbHOro 4.00

6anaHca MUKPOBHOM KynbTypbl
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CamocToaTenbHana paboTa

c2.1 Ucnonb3oBaHMe MYTaHTHbIX LWTaMMOB-MPOAYLLEHTOB B 4.00
MMUKPOBOMONOrMYEeCcKomM CMHTE3E In3MHa, TpunTodaHa '

KoHTaKTHaA BHeayauTOpHaAa pabota

KBP2.1 ‘ KoHTaKTHas paboTta 8.00

Paspen 3 «UHKeHepHana sH3umonorua. PepmeHTbl MMKpPOOpPraHu3mos( 27.50

nonyyeHne 6MOKaTaNN3aToOpoOB U UX NPUMEHEHUE)» )

JleKuuun

n3.1 OcobeHHOCTM PepMEHTATUBHbIX peakunit  (CTpyKTypHO-
dYHKUMOHaNbHasA opraHusauma dbepmeHTOB,
KnaccuduKauma, aKTMBHOCTb). PakTopbl, W3MeHAloWMe 2.00
aKTUBHOCTb  ¢depmeHToB. KuHeTuKa PepMeHTaTUBHbIX
peakumm

n3.2 MMmmobunmsosaHHble  depMeHTbl  (NoHATME,  MeToAbl
nMmmobunusaumm,  Tunbl HOoCuTeNnen, npaKTMyeckoe 2.00
NCno/sib3oBaHue)

NabopaTopHbie 3aHATUA

P3.1 ‘ Nmmobunnmsaums KNeToK APOXKIKEN B aKpUA-aMUAHbIN reb 4.00

CamocronATenbHas pabora

C3.1 CpaBHUTENbHBIN aHaAN3 3QGEKTUBHOCTU XUMMUYECKUX W 4.00
d13MYECKMX MeTOA40B UMMOBUAN3aLNN depMeHTOB '

KoHTaKTHaA BHeayauTOpHaA paboTa

KBP3.1 ‘ KoHTakTHaa pabota 15.50

Pa3spen 4 «9Konornyeckme acnektbl 6MotexHonorum.

MuKpoopraHMsmam, npumeHAemMbIM B cO34aHuM buonpenapatos A4na 57.00

CeNbCKOro X03IMCTBA MU peLleHUs IKON0rMYecKux npobaem»

JleKuuun

na.u MunKpobHO-pacTUTENbHbIE acCCOLMALLMN B OCHOBE CO34aHuA 500
6uonpenapaTos '

na.2 CnmburoTtmyeckas asotduKkcaums Ha npumepe 606oBO- 500
pr306unanbHOro KOMMJeKca '

na.s OTxoabl BMOTEXHOIOTNYECKUX npon3BoACTB. 200
MWKpoopraHM3mbl B peLLEHUN IKONIOFNYECKUX Npobaem '

CeMMHapbl, NpaKTUYECKUe 3aHATUA

na.1 Poct muKkpoopraHmsmos Ha Cl-coegUHeHMAX U KX
ncnonb3oBaHWe B  bOuonpenapatax  CTUMYJIMPYLOLLErO 2.00
aencrsun

na.2 OueHKka ¢aKTopoB, BAUAIOLMX HA KAYeCTBO M KOJMYECTBO 3.00
0TX04,0B MMUKPOOMOOrMYECKMX NPON3BOACTB '

NabopaTopHbie 3aHATUA

P4.1 BnavaHue TpuntodaHa Ha cNnocobHOCTb BAKTEPUN K CUHTE3Y 4.00
AYKCUHOB

P4.2 MN3yyeHMe UUTOKMHUH — CUHTETUYECKON CcnocobHoCTH 4.00
6aKkTepuin '

P4.3 OnpegeneHne  cnocobHocT  BaKTepuit K CUHTe3sy 4.00
rmb6bepennnHos '

CamocrosaTenbHas pabora

ca.1 ‘ MonoxutenbHble n oTpuLaTenbHble adpdeKTbl 16.00
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NPaKTUYECKOro MCMO/Ib30BAHMA MUKPODOHO-PaCTUTENbHbIX
accoumauni
Cca.2 Heobxogmmbie ycnoBus Ans CyLLECTBOBAHUS MUKPOOHO- 3.00
pacTUTENbHbIX KOMMNAEKCOB
KoHTaKTHaA BHeayauTOpHaAa pabora
KBP4.1 ‘ KoHTakTHas paborta 10.00
Pasgen 5 «MoarotoBka U NPOXOXKAEHUE NPOMEXKYTOYHOM aTTecTauum» 27.50
35.1 MoaroToBKa K cAave sK3ameHa 24.50
KBP5.2 3awmTa KypcoBon paboTbl (NpoekTa) 0.50
KBP5.3 KoHcynbTauma nepeq sk3ameHoOm 2.00
KBP5.1 Cpaaya sKk3ameHa 0.50
nToro 216.00

CoaeprkaHme AUCUUNAMHBI AaHHOW paboyel nporpammbl UCMONb3YETCA NPU 0byYeHUn
no MHAMBUAYaNbHOMY y4ebBHOMY nnaHy, NPuM YCKOPEHHOM O0Oy4YeHWW, NpU NPUMEHEHUU
OVCTaHLUMOHHbIX 06pa3oBaTe/ibHbIX TEXHOIOTUIM U 3NEKTPOHHOM 06yYeHUM (Npu Hannumm).
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MeToguueckue yKkasaHua ana obyyalowmxca no 0CBOEHUIO AUCLUNJIUHDI

YcnewHoe o0OcCBOeHME AMCUMMNIMHBI NpeanonaraeT aKTUBHOE, TBOPYECKOEe YyyacTue
obyuatouleroca Ha Bcex 3Tamnax ee OCBOEHMA NMyTem MJIaHOMEpPHOM, NoBCceaHEeBHOM paboThbl.
Obyuatowmiica obs3aH nocewaTtb JIEKUUM, CEMUHAPCKME, MpPaKTUYeCcKne M nabopatopHble
3aHATMA (MPM  MX HaAAWYMKM), NOAYY4aTb KOHCY/NbTaUMKM MpenogasaTtena M BbINOJHATL
camocToAaTeNbHYyto paboTy.

M3yyeHMe AucuMNAWHBLI cnedyeT HayMHatb C nNpopaboTKM HactoAwen pabouei
NPOrpammbl, METOANYECKMX YKa3aHWM W pas3paboToK, yKasaHHbIX B nporpamme, ocoboe
BHMMaHMeE yAeNnnTb Lenam, 3a4a4am, CTPYKTYPE U COAePKAHNIO AUCLUNINHDI.

lNaBHOM 3ap3a4elt KaXKAOW NEeKUUN ABNAETCA PACKPbITUE CYLWLHOCTM TEMbI U aHaNu3 ee
OCHOBHbIX MOJIOXKEHUI. TemaTuKa NeKuMin onpepenseTca HactoAwen pabodyelt nporpammoit
ANCUMNANHBI.

JleKumm — 3TO CUCTEMATMYECKOE YCTHOE M3/I0XKEeHMe yyebHoro matepuana. Ha Hux
obyyatowmmnca nosy4aeT OCHOBHOM 06bem MHOOPMALMU MO KaxKOOM KOHKPETHOW Teme.
Nekumm 0bbIYHO HOCAT NPOBAEMHDIN XapaKTep U HaLeNeHbl Ha OcBelLleHMe Hanbonee TpPyAHbIX
N ANCKYCCUOHHBIX BONPOCOB.

Mpeanonaraetcs, 4To obyvatowmeca nNPUXOSAT Ha NeKuuKn, npeaBapuUTeNbHO
npopaboTaB COOTBETCTBYIOWMI Yy4yebHbIM MaTepuan no WMCTOYHMKAM, PEKOMEHAOBAHHbLIM
nporpammoii. Yacto oby4yarowmmcs TPyAHO pa3obpaTbca C ANCKYCCUMOHHbIMM BOMPOCAMM, AaTb
O4HO3HAYHbIM oTBeT. [penogasaTenb, CPABHUBAA PA3/IMYHbBIE TOYKU 3PEHMUA, U3NAraeT CBOM
B3rNA4 W HALeNMBAEeT MX Ha AaNbHEWLWMNE UCCNe0BaHMA U NOUCK Hay4yHbIX peweHui. Mocne
NEeKLMU KenaTesibHO BEYEPOM MepeymTaTb M 3aKPEenUTb MOAYyYeHHY WMHPOpmaumio, Toraa
3¢ PEKTUBHOCTb €€ YCBOEHMA 3HAUUTENbHO BO3pacTaeT. pu paboTe C KOHCMEKTOM feKuuu
Heobxo4MMO OTMEeTUTb MaTepuan, KOTOpPbIA Bbi3blBaeT 3aTPyAHEHWA AAs8 NOHUMaHWUSA,
nonbITaTbCA HAWTWU OTBETbl Ha 3aTpyAHWUTE/IbHble BOMPOCHI, WMCNO/b3yA MNpeasiaraemyto
nutepatypy. Ecnm camoctoAaTenbHO He yaanocb pa3obpaTbca B maTtepuane, chopmynmpymre
BONPOCHI U 06paTUTECH 33 MOMOLLBIO K MpenogasaTento.

Llenbto ceMMHapCKMX 3aHATUI ABNAETCA NPOBEPKA YPOBHA NOHMMaHMA obyyatowmmumncs
BOMPOCOB, PAaCCMOTPEHHbIX Ha IEKLMAX U B y4ebOHOM nnuTepaTtype.

Lenbto npakKTMYecknx U NabopaTopHbIX 3aHATUIN ABnAeTca (GOpPMUPOBaAHME Y
06yyYaloLWMXCA YMEHMUIA U HABbIKOB MPUMEHEHMA TEOPETUYECKUX 3HAHUIM B PeasibHOM NPaKTUKe
pelleHna 3a4a4; BOCNOAHEeHMe Npobenos B NPOMAEHHON TeOPeTUYECKOM YacTuM Kypca.

CeMHWHapCcKKe, NpPaKTUYeCcKne N N1abopaTopHble 3aHATUA B PaBHOM Mepe HanpaB/ieHbl Ha
COBEPLUEHCTBOBAHNE WHAMBMAYA/bHbIX HABbIKOB pPELUEHMA TEOPETUYECKUX W NPUKNALHbIX
3a/a4, BblpabOTKy HaBbIKOB MHTENNEKTyaNbHON pPaboTbl, a TaKkKe BefeHUA AUCKyccui. Ons
YCNELWHOro y4acTua B CEMMHAPCKMX, NPAKTUYECKUX U N1abOPaTOPHbIX 3aHATUAX 0by4vatoemycs
cnepyeT TWATENbHO NOAFOTOBUTLCA.

OcHoBHOM ¢GOpMOM MNOArOTOBKM 0OyYaloWMXCA K NpakTU4eckum (nabopaTopHbim)
3aHATMAM ABAAETCA CamocToATesNbHAaA pabota c yyebHO-MeToAMYECKMMW MaTepuanamm,
Hay4YHOW NUTepPaTypoi, CTaTUCTUYECKMMM AAaHHbIMU U T.N.

MN3yumB KOHKPETHYIO TeMY, 0BYYatOLWMINCA MOXKET ONpPeaeUTb, HACKO/IbKO XOPOLIO OH B
Hel pa3obpanca. Ecan Kakme-To MOMEHTbI OCTa/IMCb HEMOHATHLIMM, LLesnecoobpasHo COCTaBUTb
CMWCOK BOMPOCOB M Ha 3aHATMM 3aAaTb UX npenogasaTento. lMpaKkTuyeckne (nabopaTopHble)
3aHATMA NPefoCTaBAAOT 0byyalowemycs BO3MOXHOCTb TBOPYECKM PACKPbLITHCA, MPOABUTH
WHULMATUBY N Pa3BUTb HaBblKM NYOGANYHOIO BeAEHMA AUCKYCCUA N OOLLEHMA.

CamocTtoATenbHasa paborta obyvatowmxca BKAOYaeT B cebA BbINONHEHME Pa3/IMYHOIO
poaa 3agaHui  (M3yyeHMe y4yebHOM WM HAy4yHOM NMTepaTypbl, MATEPUANoB NEKLUMN,
CUCTEMATM3AUMIO MPOYMTAHHOrO MaTepuana, NOATOTOBKY KOHTPO/IbHOW paboTbl, peweHue
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3afa4y, NOAroTOBKA AOKNAA0B, HanucaHue pedepatos, Ny6AMKALMA TE3NCOB, HayYHbIX CTaTEN,
NOAroTOBKa M 3aliMTa KypcoBoi paboTbl / NpoeKkTa M Apyrue), KOTopble OPUEHTMPOBAHbI Ha
rnyboKoe ycBoeHWe matepuana nsyvyaemom ANCUMniamnHbl.

Oby4yarowmmcs peKoMeHAyeTCcA CUCTEMATMYECKM OTBOAMTb BpPemMA ANA MNOBTOPEHUA
NpPonAEeHHOro maTepurana, NPOBEPAA CBOM 3HAHWUA, YMEHUA U HABBIKM.

BHYTpeHHAA cMCTemMa OLLEHKM KayecTBa OCBOEHWUA OUCLMMNAWHLI BKAKOYAET BXOAHOM
KOHTPO/Nb YPOBHA MNOArOTOB/NIEHHOCTU OOYYaOWMXCA, TEKYLWMA KOHTPO/Ib YCNEeBaeMoCTH,
NPOMENKYTOUYHYIO  aTTecTauuio, HANpPaBNEHHYI Ha OUEeHMBAHWE MNPOMENKYTOUYHbIX U
OKOHYaTe/IbHbIX Pe3y/IbTaTOB 0Oy4YeHUsA NO AUCUUNANHE (B TOM YMCe Pe3ybTaTOB KYpCoOBOro
NPOEKTUPOBAHUSA (BbINONHEHWA KYPCOBbLIX PAbOT) NpU HaAU4UK).

Mpn npoBeseHWM MNPOMENKYTOUYHOM  aTTecTauum  obyyatowerocAa  yy4uTbiBatOTCA
pe3ynbTaTbl TEKYLLETO KOHTPOA, MPOBOANUMOrO B TE4EHME OCBOEHUA ANCLMM/IUHBI.

Mpoueaypa OUEHMBAHWA pPe3yNbTaTOB OCBOEHMA AUCUMMAMHBI OCYLLECTBAAETCA Ha
OCHOBE AelCTBYHOLWMX /IOKaIbHbIX HOPMATUBHbIX akToB PIEQY BO «BATCKUIA rocyaapCTBEHHbIN
YHUBEPCUTET», C KOTOpbIMM oOby4yarowmecs O03HAKAM/IMBAKOTCA Ha oduuManbHOM cante
yHMBEpPCUTETA WWW.Vyatsu.ru.
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YuyebHO-meToaMuecKoe obecneueHne gUCLUNAUHDI, B TOM Yncne yuebHo-
meToguvecKkoe obecneueHne camocTonaTeNbHOM paboTbl obyyatoweroca no
AucumnauvHe

Yye6Hasa nutepatypa (ocHoBHas)

1) AnewwHa, E. OCHOBHble MexaHW3Mbl perynaumm metaboansma MMKPOOPraHNU3MOB :
yyebHoe nocobue / E. AnewmnHa. - OpeHbypr : 000 UMK «YHusepcutet», 2014. - 144 c.
- Bb. u. - URL: http://biblioclub.ru/index.php?page=book&id=330477/ (pata
obpaweHuna: 24.03.2020). - Pexum pgoctyna: IBC YHuBepcuTeTcKaa 6ubanoTteka
ONLINE. - TeKCT : 3n1eKTPOHHbIN.

2) AasblpoBa, O. MeToabl reHETUYECKUX UCCNAeL0BaHUA MUKPOOPraHM3MOB : yyebHoe
nocobue / O. [dasblgoBa. - OpeHbypr : Oy, 2013. - 132 c. - b. u. - URL:
http://biblioclub.ru/index.php?page=book&id=259161/ (nata obpauieHua:
24.03.2020). - Pexxum goctyna: I6C YHuBepcuteTckas bubanoreka ONLINE. - TeKcr :
3/IEKTPOHHbIN.

3) Yebotapes, EBreHuin BaneHTMHOBMY. OcHOBbI peryaaumMm metabonmsma vy
MWKPOOpPraHM3amoB : MeToa. yKasaHus K npakTu4y. 3aHATMAM. CheyuanbHOCTb
"MuKpobuonorua" / E. B. YeboTtapes ; Batly, b®, kap. Mb. - Knpos : Batly, 2006. - b.
U. - TEKCT : 9N1EeKTPOHHbIN.

4) MonekynApHble OCHOBbI B3aMMOOTHOLLEHUI aCCOLMATUBHbBIX MUKPOOPraHU3MOB C
pacteHuamu / PAH, UH-T Buoxumumn n dusmonormm. - M. : Hayka, 2005. - 262 c. -
Bubnnorp.: c. 257. - ISBN 5-02-033441-3 : 1680.00 p. - TEKCT : HENOCPEACTBEHHbIN.

5) JKonorma MUKpoopraHMamos : YuebHuk / noag pea. A. W. Hetpycosa. - M. :
Akagemus, 2004. - 272 c. : un. - (Bbicwee obpasoBaHue). - ISBN 5-7695-1566-X : 125.10
p. - TEKCT : HENOCPEACTBEHHbIN.

6) CupoTkuH, A. C. TeopeTMyeckne OCHOBbI BMOTEXHONOIMMMU : y4ebHO-MeToaNYecKoe
nocobue / A.C. CUpOTKUH. - KazaHb : KITY, 2010. - 87 c. - ISBN 978-5-7882-0906-7 : b.
u. - URL: http://biblioclub.ru/index.php?page=book&id=270560/ (maTta obpalieHus:
24.03.2020). - Pexxum goctyna: I6C YHuBepcuteTcKas bubamnoreka ONLINE. - TeKcr :
3/IEKTPOHHDbIN.

7) TuxoHos, I. M. OcHOBblI 6MOTEXHO/IOTMM : MeToAauYeckue pekomeHgaummn / [.1.
TuxoHoB. - MockBa : AnbTamp|MIABT, 2009. - 133 c¢. - Bb. u. - URL:
http://biblioclub.ru/index.php?page=book&id=430056/ (nata obpauieHua:
24.03.2020). - Pexxum goctyna: I6C YHuBepcuteTcKas bubnamnoreka ONLINE. - TeKcr :
3/IEKTPOHHDbIN.

8) EnuHos, Hukonai Metposuuy. OcHosbl 6uotexHonormn / H. M. EanHos. - CN6. :
Hayka, 1995. - 600 c. : un. - Bubnuorp.: c. 599. - ISBN 5-02-026027-4 : 35830.00 p.
TeKcT : HenoCcpeACTBEHHDbIN.

9) buptokos, BaneHTUH Bacnnbesny. OCHOBbI MPOMbILIEHHOW BMOTEXHONOTUM : yyeb.
nocobue / B. B. Buptokos. - M. : KonocC : Xumusa, 2004. - 296 c. : un. - bubauorp.: c.
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295. - ISBN 5-9532-0231-8. - ISBN 5-98109-008-1 : 229.50 p., 286.00 p., 175.63 p. -
TeKcT : HenoCpeaACTBEHHDbIN.

10) bBuotexHonorus : Yueb. / noa pea. E. C. BopoHuHa. - CM6. : TMOPA, 2005. - 792 c. -
Bubnunorp.: c. 686-699. - ISBN 5-98879-005-4 : 539.00 p. - TeKCT : HENOCPEeACTBEHHbIN.

11) WarmnHyposa, . W. TexHuyeckaa MuKpobuonorns : ydyebHoO-meTOoaMYeECKOe
nocobue / I.W. WarnHyposa. - KasaHb : U3pgatenbcteo KHUTY, 2010. - 122 c. - ISBN
978-5-7882-0909-8 : b. U, - URL:
http://biblioclub.ru/index.php?page=book&id=259051/ (nata obpauieHua:
24.03.2020). - Pexkum goctyna: I6C YHuBepcuTeTckas bubamoteka ONLINE. - Tekcr :
3/IEKTPOHHbIN.

12) NleoHoBa, MprHa BopucosHa. OCHOBbI MUKPOBMONOTUY : YYEBHUK U NPAKTUKYM /[
N. b. NleoHoBa. - MockBa : HOpaiT, 2017. - 297 c. - (bakanasp. AKageMn4eckmnn Kypc). -
Bubnuorp.: c. 295-296. - ISBN 978-5-534-04265-8 : 729.00 p. - TeKkcT
HenocpeACTBEHHbIN.

Yue6Hasa nutepatypa (AononHUTeNbHasn)

1) Munbwmkosa, H. B. dusnonorns pacteHuit ¢ o0CHoBamM MUKpoburonorum : Yueb. / H.
B. Munbwmkosa. - M. : Mup, 2004. - 184 c. : un. - bubnuorp.: c. 177-178. - ISBN 5-03-
003627-X:126.90 p. - TeKCT : HENOCPEACTBEHHbIN.

YuebHo-meTOogUUECKUE U3gaHua

1) MapTuHcoH, EKaTepuHa AnekcaHapoBHa. OCHOBbl MUKPOHYTPWEHTONOrMKU : nab.
npakTnkym / E. A. MapTuHcoH. - Kupos : O-KpaTkoe, 2008. - 34 c. - (MIHHOBaUMOHHaA
obpasoBaTtenbHada nporpamma BATCKOro rocyaapcrBeHHOro yHusepcuteTa "HayyHo-
obpasoBaTesibHbIN LEeHTP buoTexHonornm, aspobuosiornm, obuier n NPoOMbILLNEHHON
MUKpobuonoruun"). - bubnunorp.: c. 34. - 77.40 p. - TEKCT : HENOCPEACTBEHHbIN.

2) NanyctuH, AnekcaHap Bacunbesuny. TeopeTuyeckme OCHOBbI BMoTexHoMOrMM : Nab.
npaktukym / A. B. NlanyctuH, O. H. Wynneuosa ; Batly, 6®, kad. BT. - Knupos : O-
Kpatkoe, 2008. - 50 c. - (MHHOBaUMOHHaAs obpa3oBaTesbHas nporpamma BsaTckoro
rocygapcTBeHHoOro yHusepcuteta "HayyHo-o6pasoBaTenbHbi LEeHTp buoTexHonorum,
aspobuonornu, obuwen n nNpomblilNEHHON MUKpobuonorum"). - 95.00 p. - TeKcrt :
HenocpeACTBEHHbIN.

YyebHo-HarnaaHoe nocobue
1) Cnocobbl Ky/NbTUBMPOBAHWA MMUKPOOPraHM3mMoB : y4yeb.-meToa. nocobue no

6uounHkeHepun / Batly, b®, kap. MB ; coct. E. A. lypHes, A. B. MuKos. - Knpos :
Batly, 2007. - b. u. - TEKCT : 3N1EKTPOHHbIN.

dneKTpoHHble 06pa3oBaTenbHble Pecypcbl
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1) NopTtan AUCTaHUMOHHOrO 06yyeHusa BaTlY [aneKTpoHHbI pecypc] / - Pexum
poctyna: http://mooc.do-kirov.ru/

2) Paspen odwuumanbHoro cata BatlY, copeprkawmii onvcaHue obpasoBaTenbHOMU
nporpammbl [31€KTPOHHDbIM pecypc] / - Pexxum aoctyna:
https://www.vyatsu.ru/php/programms/eduPrograms.php?Program 1D=3-19.03.01.03
3) /In4HbIN KabMHeT cTyaeHTa Ha oduLManbHOM canTe BATIY [aneKkTpoHHbIN pecypc] / -
Pexum poctyna: https://new.vyatsu.ru/account/

4) EAMHOE OKHO A0CTyna K obpasoBaTesnbHbIM pecypcam http://window.edu.ru/

dneKTpoHHble 6ubnunoTeyHble cuctembl (I6C)

¢ 36C «Hay4Han anekTpoHHas 6ubamnoreka eLIBRARY» (http://elibrary.ru/defaultx.asp)
¢ 36C «M3paTenbcrea MlaHb» (http://e.lanbook.com/)

* 3BC «YHuMBepcuteTckaa bubamnoteka online» (www.biblioclub.ru)

® BHYTpeHHAA aNeKTPOHHO-6MbAnoTeuHan cuctema Batly (http://lib.vyatsu.ru/)

e 36C «lOPAWT (https://urait.ru)

COBpeMeHHbIe I'IpOdJECCMOHaI'IbeIe 6a3bl AdHHbIX U MHdJOpMaLI,MOHHbIe cnpaBoYHble
CucTtembl

o TAPAHT

e KoHcynbTaHTIAOC

e TexakcnepT: Hopmbl, Npasuaa, CTaH4apPThI

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

sistema)

e Web of Science® (http://webofscience.com)
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MarTepuanbHoO-TeXHU4YecKoe obecneueHne AUCLUNAUHDI

LemoHcTpaumoHHoe o6opyaoBaHue

MepeyeHb Ucnonb3yemoro o6opyaoBaHus

Komnbtotep B cbope Corp Optima 1

CneuunanusmpoBaHHoe o6opyaoBaHue

MepeyeHb UCMONb3yeMOro ob6opyaoBaHUsA

PH-METP PH-410

AHANTU3ATOP BNAXHOCTU PUPMbI *CAPTOPUYC*

AMNMAPAT YBA-20-MNC-1040

BAHA TEPMOCTATUYECKAA LOIP LB-217

BUOANCTUNNATOP CTEKNAHHBLIA CYCLON 4/1/4AC FISTREEM INTERNATIONAL LTD WSC044
MH3.7

BMOPEAKTOP

BAKYYMHbIN HACOC

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

BECbl AP-250D

NEPYATE/Ib U3 HEPYKABEIOLLIEM CTANIN AN1A 90-MUNNUMETPOBBIX ®U/TIbTPOB MILLIPORE

OO3ATOP BIOHIT 1-kaHanbHbI 5-100mkn 710010

JO3ATOP oaHoKaHanbHbIN Biohot BPV 1/10-100mkn Proline

JO3ATOP oaHoKaHanbHbIN Biohot BPV 1/20-200mkn Proline

NCNAPUTEND poTopHbii RV-10 basic V ¢ KomnaekTyowmmm

KAYANTKA ONA KYJIbTYP

KOJIBOHATPEBATE/1b ES-4110 (1)

MATHUTHAA MELLAJTKA C HATPEBOM, Fisherbrand/Fisher Scientific

MEXAHWYECKUI AE3UHTErPATOP ULTRA-TURRAX T25 C U3MEJ/IBMUTE/IEM S2025-NK19G

MWKPOCKON TPUHOKYNAP

MOPO3WUJ/IbHUK CMOJIEHCK-109

TEPMOCTAT TC-1/20CNY

LEHTPUDYTA SIGMA 2-16PK C OXJTAXKAEHMEM B KOMIMJIEKTE CABYMA YIJIOBbIMU
POTOPAMW HA 6 MECT

LUEHTPU®YTA Sigma c yrnoBbiM pOTOPOM B KOMMAEKTE C NPobMpKamm
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MepeuyeHb MHHOPMALMOHHBIX TEXHONOMUIA, UCMONb3YEMbIX NPU OCyLLECTBAEHUN 06pa3oBaTeNbHOro Nnpouecca no
AUCUUNAUHE, B TOM UMCIE NNLEH3UOHHOE M cBo6oaHO pacnpocTpaHaemoe MO (BKatouasa MO oTeuecTBEHHOro NPoOMU3BOACTBA)

Ne | HaumeHoBaHue MO KpaTKaa xapaKTepmUCTUKa HasHaveHua MO
n.n
1 MporpammHaa cuctema C  moaynamu  Ana | NMporpammHbIA KOMMAEKC ANA NPOBEPKM TEKCTOB Ha MNpeaMeT 3aMMCTBOBaAHMA U3
06HApPYKEHUA TEKCTOBbIX 3aMMCTBOBAHWUM B y4eOHbIX | MHTEPHET-UCTOYHMKOB, B KONNEKUMM AauccepTauma u astopedepatoB Poccuickon
N Hay4HbIX paboTax «AHTUNAArnaT.BY3» rocyaapctseHHon  6ubnnotekn  (PFB) M KOANeKUMM  HOPMATUBHO-MPaBOBOW
OOKymeHTaumu LEXPRO
2 Microsoft Office 365 ProPlusEdu ALNG SubsVL MVL | Habop Beb6-cepBrcoB, NpeaocTaBAsAoWmniA A0CTYN K Pa3/IMYHbIM NPOrpaMmMam 1 ycayram
AddOn toOPP Ha ocHoBe nnatdopmbl Microsoft Office, anekTpoHHOM nouTe OM3Hec-KNacca,
bYHKLUMOHany ana obweHna n ynpasaeHna 4OKYMEHTaMum
3 Office Professional Plus 2016 MakeT npuaoxKeHun anAa paboTbl C PaA3AUYHBIMKM TUNAMW LOKYMEHTOB: TEKCTAMM,
3/IEKTPOHHbIMM Tabanuamu, 6azamm AaHHbIX, MPE3EHTALMAMM
4 Windows Professional OnepaunoHHasa cuctema
5 Kaspersky Endpoint Security ans 6usHeca AHTUBMPYCHOE NporpammHoe obecneyeHne
6 CnpaBoyHaa npasoBaa cucTtema «KoHcynbTaHT | CNnpaBOYHO-NPaBOBAsA cMCTEMa NO 3aKoHoAATenbCcTBy Poccuinckont Pepepaumnm
Mnoc»
7 DNEKTPOHHbIN Nepuogmdeckmin cnpasodHnk FTAPAHT | CnpaBo4HO-NpaBoBas cMCTeMa NO 3aKoHoAaTenbcTBy Poccuinckon degepauymm
AHanntuk
8 Security Essentials (3awuTHUK Windows) 3awmTa B peume peasibHOro BPeMeHU OT LWMNMOHCKOro NporpammHoro obecnedyeHums,
BUPYCOB.
9 Moi1Odunc CtaHaapTHbIN Habop npunoxeHnit ans paboTbl C 4OKYMEHTAMM, NOYTON, KaNeHAAPAMM U KOHTAKTamm

Ha KomMmnbtloTepax 1 Beb bpaysepax

O6HOBNEHHbIN CMUCOK NPOrpammHoOro

obecneyeHunsa

[aHHOM paboueli nporpammbl HaxoguTca no agpecy:

https://www.vyatsu.ru/php/list it/index.php?op id=115628
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