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Llenn u 3apgaum gUcUUNANHbI

Lenb aucumnavubl | Lenb  Kypca - OCBOEHME CTyAeHTamMM 3HaHMM 06  OCHOBHbIX
XapaKTePUCTMKAX W CBOWMCTBAX MWMKPOOPraHM3MoB, B npoLecce
KU3HEeAeATeNIbHOCTM  KOTOPbIX MNPUPOAHble CybCcTpaTbl, Cbipbe W
nepBuYHblE  NPOAYKTbI  M3MEHAT CBOUM  QYHKUMOHANbHblE U
KauyecTBEHHble NoKasaTesun.

3agaun - CdopmupoBaTb npeacTaBieHME O 3HAYEHUU MUKpobuonornu ana
ANCLMNANHDI HapPOAHOro X03AMCTBa U 34PaBOOXPAHEHMA.

- PaccmoTpeTb pasHoobpasne (GU3NONOrMYECcKUX, BUOXMMUYECKUX WU
reHeTUYECKMUX CBOMCTB MUKPOOPraHN3MOB

B KOHTEKCTE WX PACNpPOCTPAHEHUs M CyLW,EeCTBOBAHMA B Pas/IMYHbIX
9KONIOrMYECKMX HULLIAX.

- OcBeTUTb Hay4YHble OCHOBbI MUKPOBMONOTMYECKON MPOMBILLNEHHOCTU U
NepcrneKkTMBbI PAa3BUTUA ee OTAENbHbIX OTPaCNe.

- Yrnybutb M 3aKpenuTb  MPaKTUYECKMe HaBblkM  paboTbl ¢
MWUKPOOPraHM3MamM AN PEeLeHUs  KOHKPETHbIX  Hay4YHbIX U
NPOM3BOACTBEHHbIX 334au.

MepeueHb NNaHMpPYEMbIX Pe3ynbTaToB 06yueHUA No AUCLUUNIUHE, COOTHECEHHbIX C
NAaHMPYEMbIMU pe3ynbTaTaMmu 0CBOEHUA 0b6pa3oBaTeibHOM Nporpammbl

KomneTteHuuna OlK-6

CNOCOBHOCTbIO  MPUMEHATb  COBPEMEHHbIE  3KCMEepPMMEHTasibHble  MeToabl  paboTbl ¢
6uonornyeckumm ObbEKTaMW B MOJIEBbIX M 1aOOPATOPHbLIX YC/NOBUAX, HaBbiKM PaboTbl C
COBpPEMEHHOM annapaTypown

3HaeTt Ymeet Bnageet

Ha3Ha4yeHue, NPUHUMN BbIMO/IHATb OCHOBHbIE METO4aMM BbIIBNEHUA U

AecTBNA U NpaBuna onepaunmn aHann3a bnonornyeckoro
3KcnayaTaumMmn coBpemMeHHoM MUKPOBMONOrNYecKnx aHTaroHM3ma u CMHeprnsma B
annapatypbl 1 06opyaoBaHUAa | uMccaeaoBaHWIA B NOAEBBIX U €CTeCTBEHHbIX U

ONA NnposegeHns NabopaTopHbIX YCIOBMAX B NCKYCCTBEHHbIX

MUKpOBUnonornyeckmnx COOTBETCTBUM C (nabopaTtopHbIx) ycnosusx

nccnenoBaHUM B NONEBDIX U METOANYECKNMM
NabopaTopHbIX YC0BUAX pekomeHgaunaAMmn m

WMHCTPYKLUMAMM; NONb30BaATbCA
cneumnanbHOM AnTepaTypomn
(onpepenutensmu, aTnacamm,
KAKYaMKU aNAa onpeaeneHmsa u
T.4.) N8 naeHTUdUKaunm
MWKPOOPraHM3mMOoB

KomnerteHuusa OMNK-14

CNOCOBHOCTbIO UM TOTOBHOCTBKD BECTU ANCKYCCUIO NO COUMa/IbHO-3HAYNMbIM npo6nemaM
61onornmn 1 sKonormm

3HaeTt Ymeet Bnageet
TeopeTUYEecKMe OCHOBbI U NoBbILWATb Mepy NPOrHo3npoBaTb NocneaCcTBUS
6a3oBble NpeacTaBAeHUs npodeccnoHanbHoOM U cBoel npodeccnoHanbHOM’
COBpemMeHHOom COLMANbHOMN OTBETCTBEHHOCTUN | AEATENIbHOCTU B COOTBETCTBUM
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MUKpobuonormm

yepes YCBOEHME 3HAHUI B
obnactn buonorum,
MUKPOOMONOIrNK, 3KOSIOTUM

C NpnobpeTeHHbIMU
3HaHUAMMK B obnacTm
MUKpobuonorum

KomnerteHuus MNK-3

rOTOBHOCTbIO MPUMEHATb HA NPon3BOACTBE Ha3oBble obuenpodeccMoHaNnbHble 3HAHUA TeopPUMn
M MeToA0B COBPEMEHHOM 6uonormm

3Haet Ymeet Bnageet
nyTM onNTMMM3aumm NPOrHO3MpPoOBaTb NOCNEeACTBMA METO4AaMM BbIABNEHUA U
MUKPOBMONOrMYecKnx cBoel npodeccnoHanbHoOM aHanusa bruonornyeckoro

nccnenoBaHuUi C Lenblo
NoJly4eHNn AOCTOBEPHbIX
pe3ynbTaToB

[eATeNbHOCTU B COOTBETCTBUM
C npuobpeTeHHbIMMU
3HaHWAMM B 061aCTU

MUKpobuonorum

aHTaroHM3ma v CMHeprusma B
€CTeCTBEHHbIX U
MCKYCCTBEHHbIX

(nabopaTtopHbIx) ycnoBusx

PMJ,_3-06.03.01.01_2020_115676




CTpYKTypa AUCLUNIUHDI

TemaTnuecKkuit nnaH

Ne HanmeHoBaHWe pa3aenos gUCLMNANHDI Lindp ¢0pMMpy%MbIX
n/n KOMNeTeHUM
1 OCHOBHbIE MEXAHW3Mbl OBEMEHA BELLECTB W | OMNK-14, OMK-6, MNK-3
MPEOBPA3OBAHNA SHEPTMK Y ASPOBHbLIX U
AHA3POBHbIX MWKPOOPITAHM3MOB. TUMbI
BPOXEHNA. DOTOCUHTE3
2 MWKPOOPTAHMU3MbI N OKPYXAKLWAA CPELA. | OMNK-14, OMNK-6
JENCTBUE BUOJIOTUYECKUX, ®USUYECKUX U
XUMHUYECKMX GAKTOPOB
3 MWKPOOPITAHU3MbI KAK BUOTEOXUMWUYECKUE | OMK-14, OMK-6, MK-3
OBBEKTDI
4 KypcoBas  pabota no  kKypcy "Cneurnasbl | OMK-14, MNK-3
MUKpobuonormm"
5 MoarotoBKka W MNPOXOXAEHME npomexkyTouHol | OMK-14, OMK-6, MK-3
aTrecTaumm
dopmMbl NPOMEXKYTOUHOI aTTecTauum
3auet He npeaycmotpeH (O4Has popma 0byyeHus)
JK3ameH 4 cemectp (OuHaa dopma obyueHusn)

KypcoBas paboTa

4 cemectp (OuHaa dopma obyueHumn)

KypcoBoi npoeKT

He npeaycmotpeHa (OuyHaa dopma obyyeHums)
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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 2 4 180 5 1135 80 32 16 32 66.5 4 4
0byyeHus
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CopeprKaHne AUCUUNIUHDI

OuHana ¢opma obyuyeHus

Koa TpyaoemKocTb,
HanmeHoBaHMe Tem 3aHATUM aKa4eMUYECKNX
3aHATMA
yacos

Pasgen 1 «OCHOBHbIE MEXAHU3Mbl OBMEHA BELLECTB U

MPEOBPA30OBAHUA SHEPITMU Y ASPOBHbIX U AHASPOBHbIX 41.50

MWUKPOOPrAHU3MOB. TUMbl BPOXEHUA. POTOCUHTE3»

JleKuuun

nii O6bwmne npeactaBneHna o6 obmeHe  BewecTts Y
MUKpoOpraHnamoB. KnaccuduKkauyma 6akTepuit no Tuny 500
obmeHa BelectB Ponb depmeHTOB B 0bMeHe BelecTs Yy '
MMWKPOOPraHM3MOB

ni.2 Obuwme npuHUMNBLI  OMOCMHTE3a  MAKPOMOJEKYN Y
MMUKPOOpPraHnamos. locTynieHne nuTaTeNbHbIX BELWECTB B 500
KneTky. KnaccupuKkauma MMKPOOPraHM3mMoOB MO Tuny '
ObIXaHUA.

ni3 KOHCTPYKTUBHbIN n SHEepreTUYecKni meTabonmnsm
MUKpPObOHOM KneTku. Nyt metabonmsama, npusogAawme K 2.00
06pa3oBaHMIO MAKpPO3Pros

nia Yyactune OTAeNIbHbIX XUMUYECKUX 3/1IeMeHTOB B
KOHCTPYKTMBHOM  MeTabonmame. CUHTE3  CTPYKTYPHbIX 500
KOMMOHEHTOB MMUKPOOHOM KneTku. BkawoyeHne CO2 B '
obMmeH BelecTB pa3Hbix rpynn 6akTepuii

nis [bixaHne, 6porkeHne n GpoTOCUHTE3 MUKPOOPTraHM3MOB. 2.00

Nni.6 MeToapbl nccnenoBaHuA obmeHa BeLwecTs y 200
MMUKPOOPraHM3MoB

CemuHapbl, NpaKkTUYECKUE 3aHATUA

ni.1 Obuwime npeacrasneHna 06 obmeHe  Bewects Y
MUWKpoopraHnamoB. MNMoHATMA meTabonnsm, Katabonmsm u 2.00
aHabonmsm

ni.2 Buabl AbixaHuA, 6poxeHus u  GOTOCMHTE3a, KOTopble 200
OCYLLECTB/IAKOTCA B KNETKAX MUKPOOPraHM3mMoB

NabopaTopHbie 3aHATUA

P1.1 MeTopapbl n3yyeHun BMOXMMMYECKUX CBOWCTB
MMWKPOOPraHn3amoB. MaeHTUdMKaLMA MUKPOOPraHM3IMOB C 4.00
NMOMOLLbIO BUOXMMUYECKMX TECT-CUCTEM

P1.2 Mpasuna pabotbl ¢ 6akTepmnodaramn. MeToapl BbIABIEHUS 4.00
n noacyeta 6aktepmnodaros '

CamocronaTenbHas pabota

Cl1 MoaroToBKa K NPaKTUYECKUM N CEMUHAPCKMM 3aHATUAM 4.00

Cl1.2 MoaroToBKa K 1abopaTopHbIM paboTam 4.00

KoHTaKTHaA BHeayauTOpHana pabora

KBP1.1 ‘ KoHcynbTaymum no Temam moAayns 9.50

Pasgen 2 «kMUKPOOPTAHM3MbI U OKPYXAIOLLIAA CPEQA. AEWUCTBUE 60.00

BUOJ/TOMMYECKUX, PUSNYECKUX U XUMUNYECKUX DAKTOPOB »
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Nekuun

n2.1 BanaHne ¢u3MYECKMX U XMMUYECKUX (GAKTOPOB BHELLHEMN
cpedbl Ha  KU3HEAEATeNbHOCTb  MMKPOOPraHU3moB 500
(TemnepaTypbl, OCMOTMYECKOrO W  TUAPOCTATUYECKOTO
AaB/ieHus, BbicylunmBaHus, pH cpegpl v gp.)

n2.2 ®opmbl  B3aMMOOTHOLUEHUA MUKPOOPraHU3MOB  MeXAay 200
coboit U c MaKkpoopraHMamamu. Flmnotesa cumburoreHesa '

n2.3 AHTUMUKPOOHbIe  BewectBa. OCHOBbl  y4eHMa 06
aHTMOUOTUKAX, Knaccudukauma aHTUOUNOTUKOB. 2.00
JlekapcTBEeHHaA yCTOMYMBOCTb.

n2.4 OCOBEHHOCTH 3KONOMMYECKOW CTPATEMMK
MWKPOOPTAHM3MOB BO B3AMMOOTHOLLUEHNAX C 2.00
PACTEHNAMMU

n2.5 HOPMAJ/IbHAA MWKPO®J/IOPA YE/NNOBEKA. 3ALUUMTHBIE 500
MEXAHU3Mbl XO3ANHA. NOHATUE Ob UMMYHUTETE

N2.6 CMmb1O3bI M NAaPasUTU3IM B MUPE MUKPOOPTraHM3MOB 2.00

n2.7 CaHuTapHas Mmukpobuonornsa. OCHOBHble MNPUHLMUMBI.
CaHuTapHO-NoKasaTeibHble MUKPOOPraHu3mbl. CaHUTapHO-
MMUKPOOUNONIOTMYECKNI KOHTPO/Ib OOBEKTOB OKpYyKatoLlewn 2.00
cpeabl, BO34yXa, BoAbl, paboumx noBepxHOCTEM M NULLEBbIX
NPOAYKTOB.

CemuHapbl, NpakTUYECKUE 3aHATUA

n2.1 Otbop M nopgrotoBka nNpob6 K MUKPOBMONOTrMYECKUM 200
nccneposaHnAm. OCHoBHble NpaBuaa U TpeboBaHmA ’

n2.2 YyeT pe3ynbTaToB MMKPOBUONOrMYECKUX UCCNes0BaHMIN 2.00

n2.3 SKonormyeckmne CBA3MU MWKPOOPraHM3MOB.
B3aumopgencreme c KMBOTHbIMM, PACTEHUAMMU U APYTUMU 2.00
MUKPOOpPraHn3Imamm

n2.4 [encTeBne Ha MUKPOOPraHM3mbl Pas3NYHbIX GUBNYECKUX U 500
XMMUYeckmx GakTopos '

NabopaTopHbie 3aHATUA

P2.1 Mukpobuonoruyeckme nccnenoBaHuA 06beKToB
OKpyrKatowen cpeabl. OT6OP M noaroToBka npob, 4.00
nposegeHune aHanu3a

P2.2 MWKPOOBMONOTMYECKUA  MOHUTOPUHI  MPO3BOACTBEHHOM
cpeabl (MMKpobMONOrMYeckMii aHanus Bosayxa, paboumx 4.00
nosepxHocTten, CU3 n pyk nepcoHana)

P2.3 OnpepgeneHue MWHUMa/IbHOWM nogasnstouen
KoHueHTpauuun (MMK) aHTUOMOTMKA METOAOM CepPUIMHbIX 2.00
pasBeaeHn

P2.4 MeToapl onpeAeneHUa aHTarOHUCTUYECKOM aKTUBHOCTU 4.00
MMUKPOOPraHM3moB

P2.5 BansHue @Pu3MYECKUX U XMMHYECKMX (PaKTOpoB Ha 4.00
MUKPOOPraHU3mbl

CamocrosaTtenbHasa pabora

C2.1 MoAroToBKa K MPAKTUYECKUM U CEMMUHAPCKUM 3aHATUAM 6.00

C2.2 MoaroToBKa K 1abopaTopHbIM paboTam 6.00

KoHTaKkTHaA BHeayguTopHaa paboTa
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KBP2.1 KoHcynbTaumMmn no Temam moayns 8.00

Paspen 3 «MUKPOOPIrAHU3Mbl KAK BUOTEOXUMWUYECKUE OBBEKTbI» 30.00

Nekuun

n3.1 3HauyeHne MUKpoboB B GOPMMPOBAHMM U  PA3BUTUM
6uocdepbl  3eman.  YyactMe  MMKPOOPraHM3mMoOB B 2.00
HUOreoXMMMYECKMX UMKNAX

Nn3.2 YyacTMe MUKPOOPraHM3MOB B CUHTE3E W Pa3/IOKEHUM
NPUPOAHbLIX BELLECTB, MWKPOOPraHM3Mbl NPOAYLIEHTbI, 2.00
KOHCYMEHTbI U peayLeHTbl (bruoaecTpyKTopbl)

n3.3 Ponb  MuKpoopraHMamoB B MNOYBOOOPA30BaHUM MU 500

noggepxaHnm Nno4YBEHHOIO NaoaopoanA

Cemu Hapbl, NPaKTU4YeCKne 3aHATUA

n3.1 MuKpoopraHmsmbl Kak areHTbl, Bbi3blBaloLLNe
reoxmMmmyeckne nsmeHeHua. Yyactme MMKPOOPraHM3IMOB B 2.00
KpyroBopoTe yriepoga u Kucnoposa

n3.2 Ponb MUKpoopraHMsmoB B Kpyrosopote a3oTa, ¢ocdopa,

cepbl M Kenesa. 3HayeHME  MUKPOOPraHW3MOB B

reo/IorM4yeckom UCTOpUN 3eMU U YAYYLLIEHUN NNOAOPOAMA 2.00
noys
NabopaTtopHble 3aHATUA
P3.1 MonyyeHne HAKONUTENbHbIX KyAbTYp MMKPOOPraHMU3MOB, 200
paspyLUAOLWMX LENNONO03Y (KNeTYATKY) ’
P3.2 NonyyeHue HaKoMUTEeNbHbIX KYNbTyp 200
cynbdaTpeayunpyowmx 1 aMMoHUPULMPYIOLWNX BaKkTepuii
P3.3 MNonyyeHue HaKoMUTENbHbIX KYNbTyp 200
OEHUTPUPULNPYIOWNX U a30TOUKCHMPYLOLWMX BaKTepuit '
CamocroaTtenbHasa pabora
C3.1 MoAroToBKa K MPaKTUYECKMM U CEMUHAPCKMUM 3aHATUAM 4.00
C3.2 MoaroToBKa K 1abopaTopHbIM paboTam 4.00
KoHTaKTHaA BHeayauUTOpHasa pabora
KBP3.1 ‘ KoHcynbTaumMm No Temam MoAyNA 6.00
Pasaen 4 «KypcoBasa pabota no Kypcy "Cneurnasbl MMKpobuonorun'"» 21.00
KoHTaKTHaA BHeayauTOpHas paboTa
KBP4.1 ‘ KoHcynbTauum no Kypcosoi pabote 7.00
KypcoBbie paboTbl, NPOEKTbI
K4.1 ‘ MNMoaroToBKa matepuana U HanncaHne KypcoBon paboTbl 14.00
Paspen 5 «MoaroroBka U NPoxoxxaeHne NPOMeKYTOUHOM aTTecTauum» 27.50
35.1 MoAarotoBKa K cAaye sKk3ameHa 24.50
KBP5.1 3awwmTa KypcoBoi paboTbl (NpoekTa) 0.50
KBP5.2 KoHcynbTauma nepes sKk3ameHOM 2.00
KBP5.3 Caava aK3ameHa 0.50
nToro 180.00

CopepykaHue OUCUMNINHBI AaHHOM paboyelt NporpaMmbl UCNONb3YETC Npu 0bydeHnn
no WHAMBMAYaNbHOMY y4yebHOMY NAaHy, MNPU YCKOPEHHOM OBYyYEHMU, MPU NPUMEHEHUU
ANCTAHUMOHHbIX 06pa3oBaTeNbHbIX TEXHONOTUIM U SNEKTPOHHOM 06yYeHUM (MPY HaUUUK).
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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 JIEKUMKM, CEMUHAPCKME, NpaKTuyeckme M nabopaTtopHble
3aHATMA (MPM  UMX HaAAWYMKM), NOMYyYaTb KOHCY/NbTAUMM NPenoaasBaTenas U BbINOJHATbL
camocToAaTeNbHYyto paboTy.

M3yyeHMe AucuMNAWHBLI cnedyeT HayMHatb C nNpopaboTKM HactoAwen pabouei
NPOrpammbl, METOANYECKMX YKa3aHWM W pa3paboToK, yKasaHHbIX B nporpamme, ocoboe
BHMMaHMeE yAeNnnTb Lenam, 3a4a4am, CTPYKTYPE M COAEPHKAHUIO AUCUUNINHDI.

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

JleKumm — 3TO CUCTEMATMYECKOE YCTHOE W3/I0XKeHMe 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 obyyalowmeca nNPUXOAAT Ha  NeKuuKn, npeaBapuUTeNbHO
npopaboTaB COOTBETCTBYIOWMI Yy4yebHbIM MaTepuan no WMCTOYHMKAM, PEKOMEHAOBAHHbLIM
nporpammoii. Yacto oby4yarowmmcs TPyAHO pa3obpaTbca C ANCKYCCUMOHHbIMM BOMPOCAMM, AaTb
OAHO3HAYHbIW oTBeT. [penogasaTtenb, CPAaBHMBAA PA3/IMYHbBIE TOYKU 3PEHUA, U3NAraeT CBOM
B3rNA4 W HALeNMBAET MX HA AaNbHEWWMNE UCCNe0BaHMA U NOUCK Hay4yHbIX peweHui. Mocne
NEeKLMU KenaTesibHO BEYEPOM MepeymTaTb M 3aKPEenUTb MOAYyYeHHY WMHPOpmaumio, Toraa
3¢ PEKTUBHOCTb €e YCBOEHMA 3HAUUTENbHO BoO3pacTaeT. lNpu paboTe C KOHCNEKTOM NEKUUM
Heobxo4MMO OTMETUTb MaTepuan, KOTOpPbIA BbI3blBAET 3aTPYAHEHUs [AA MOHUMAHMUS,
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 ceMMHapPCKMX 3aHATUI ABNAETCA NPOBEPKA YPOBHA NOHMMaHMA obyyalowmmumncs
BOMPOCOB, PAaCCMOTPEHHbIX Ha IEKLMAX U B y4ebOHOM nnuTepaTtype.

Lenbto npakKTMYecknx U NabopaTopHbIX 3aHATUIN ABnAeTca (GOpPMUPOBaAHME Y
06y4YatoLWMXCA YMEHMUIA U HABbIKOB MPUMEHEHMA TEOPETUYECKUX 3HAHUIM B peasibHOM NpakTuKe
pelleHna 3a4a4; BOCNOAHEeHMe Npobenos B NPOMAEHHON TeOPeTUYECKOM YacTuM Kypca.

CeMHWHapcKKe, NpaKkTUYecKne 1 1abopaTopHbie 3aHATMA B PAaBHOW Mepe HanpaB/ieHbl Ha
COBEPLUEHCTBOBAHNE WHAMBMAYA/bHbIX HABbIKOB pPELUEHMA TEOPETUYECKUX W NPUKNALHbIX
3a/a4y, BblpabOTKy HaBbIKOB MHTENNEKTyaNbHOM PaboTbl, a TaKkKe BeAeHWA AUCKyccui. Ona
YCNELWHOro y4acTua B CEMMHAPCKMX, NPAKTUYECKUX U 1aBOPATOPHbIX 3aHATUAX 0byYatoLLemyca
cnepyeT TWATENbHO NOAFOTOBUTLCA.

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

MN3yumB KOHKPETHYIO TeMy, 0ByYatoWMIica MOXKET ONpeaeUTb, HACKO/IbKO XOPOLIO OH B
Hel pa3obpanca. Ecnv Kakme-To MOMEHTbI OCTa/IMCb HEMOHATHBLIMM, LiesiecoobpasHO COCTaBUTb
CMWCOK BOMPOCOB M Ha 3aHATMM 3aAaTb UX npenogasaTento. lMpaKkTuyeckne (nabopaTopHble)
3aHATMA NPefoCTaBAAOT 0byYalolemycs BO3MOXKHOCTb TBOPYECKM PACKPbITbCA, MPOABUTL
WHULMATUBY W Pa3BUTb HaBblKM NYOANYHOIO BEAEHMA AUCKYCCUIN N 0OLLEHUS.

CamocTtoATenbHasa paborta obyvatowmxca BKAOYaeT B cebA BbINONHEHME Pa3/IMYHOIO
poaa 3agaHui  (M3yyeHMe y4yebHOM WM HAy4yHOM NMTepaTypbl, MATEPUANoB NEKLUMN,
CUCTEMATM3AUMIO MPOYMTAHHOTO MaTepuana, MNOATOTOBKY KOHTPOJIbHOW paboTbl, pelweHue
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3afa4, NOAroTOBKA AOKNAA0B, HanucaHue pedepatos, Ny6AMKALMA TE3UCOB, HAaYYHbIX CTATEN,
NOAroTOBKa M 3aliMTa KypcoBoi paboTbl / NpoeKkTa M Apyrue), KOTopble OPUEHTMPOBAHbI Ha
rnyboKoe ycBOoeHMe matepuana n3y4yaemom ANCUMNAnHbI.

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

BHYTpeHHAA cMCTemMa OLLEHKM KayecTBa OCBOEHWUA OUCLMMNAWHLI BKAKOYAET BXOAHOM
KOHTPO/Nb YPOBHA MNOArOTOB/NIEHHOCTU OOYYalOLWMXCA, TEKYWMMA KOHTPOJIb YCMEeBaeMOCTH,
NPOMENKYTOUHYIO  aTTecTauuio, HanpaBAEHHYHD Ha OUEHMBAHWE MPOMEXKYTOUYHbIX U
OKOHYaTe/IbHbIX Pe3y/IbTaTOB 0Oy4YeHUsA NO AUCUUNANHE (B TOM YMCe Pe3ybTaTOB KYpCoOBOro
NPOEKTUPOBAHUSA (BbINONHEHWA KYPCOBbLIX PAbOT) NpU HaAU4UK).

Mpn npoBeAeHWM MNPOMENKYTOYHOW  aTTecTauum oby4valoweroca  Yy4YuTblBatOTCA
pe3ynbTaTbl TEKYLLETO KOHTPOA, MPOBOANMOrO B TEYEHME OCBOEHMA AUCLUNINHDI.

Mpoueaypa OUEHMBAHWA pPe3yNbTaTOB OCBOEHMA AUCUMMAMHBI OCYLLECTBAAETCA Ha
OCHOBE AeMCTBYIOLWMX NOKa/IbHbIX HOPMATUBHbIX akToB PTBEQY BO «BATCKUIA rocyapCTBEHHbIN
YHUBEPCUTET», C KOTOpbiMM oObyyalolmeca O3HAKAMAMBAKOTCA Ha odULManbHOM cante
yHMBEpPCUTETA WWW.Vyatsu.ru.
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YuyebHO-meToaMuecKoe obecneueHne gUCLUNAUHDI, B TOM Yncne yuebHo-
meToguyeckoe obecneueHne camocTosaTeNbHOM paboTbl obyuatoweroca no
AucumnauvHe

Yye6Hasa nutepatypa (ocHoBHas)

1) 3aBap3uH, [leopruii AnekcaHgpoBuy. JleKummM no  NpuUpoaoBeavYecKom
MuKpobuonorum / I. A. 3aBap3uH ; PAH, UH-T muKkpobuonormun. - M. : Hayka, 2004. -
348 c. : un. - ISBN 5-02-009878-7 : 187.00 p. - TeKCT : HENOCPEACTBEHHbIN.

2) NeoHoB.a, MpuHa bopucosHa. OcHOBbI MUKPOBKMONOIrMK : Y4ebHUK 1 NpakTUkym Ana
CNO / W. Bb. NeoHoBa. - MockBa : HOpaiit, 2020. - 298 c. - (MpodeccmoHanbHoe
obpasoBaHue). - ISBN 978-5-534-05352-4 : 729.00 p. - URL:
https://urait.ru/bcode/453736 (naTa obpauweHua: 20.04.2020). - Pexum pocTyna:
ObpasoBatenbHan nnatdopma KOpalT. - TEKCT : 3/IEKTPOHHDbIN.

3) ®upcos, Hukonait Hukonaesmdy. Mukpobuonorua : Cnosapb TepmuHos / H. H.
®upcos. - M. : ipoda, 2005. - 256 c. - (Bnonormyeckme Haykm). - ISBN 5-7107-9001-X :
102.00 p. - TeKCT : HENOCPeACTBEHHDbIN.

4) Emues, BceBonog TuxoHoBUY. OCHOBbI MUKPOBMOAOrUK : YuebHuk Ona CNO / B. T.
Emues, E. H. MuwyctnH. - Mocksa : HOpaint, 2020. - 248 c. - (MpodeccnoHanbHoe
obpasoBaHue). - ISBN 978-5-534-11718-9 : 619.00 p. - URL:
https://urait.ru/bcode/452967 (nata obpauieHua: 20.04.2020). - Pexkum pocTyna:
ObpasoBatenbHan nnatdopma KOpalT. - TEKCT : 3/IEKTPOHHDbIN.

5) Hetpycos, AnekcaHap WMsaHosuuy. Obuiaa muKpobuonorua : yyebuuk / A. WN.
Hetpycos, WU. B. Kotosa. - M. : Akagemus, 2007. - 283 c. - (Bbicluee npodeccmoHanbHoe
obpasoBaHue. CenbCKoe X03AUCTBO). - bubauorp.: c.275-276. - MNpeam. yKas.: c. 276-
280. - ISBN 978-5-7695-3968-8 : 278.30 p. - TEKCT : HENOCPEACTBEHHbIN.

6) lyces, Muxann Buktoposudy. Mukpobuonorns : yyebHmuk / M. B. lyces, /1. A.
MwuHeeBa. - 6-e u3g., crep. - M. : Akagemua, 2006. - 464 c. - (Bbicwee
npodeccnoHanbHoe obpasoBaHue. EcTecTBeHHbIe HayKK). - Bubauorp.: c. 440. - ISBN 5-
7695-2627-0 :252.00 p., 249.00 p., 272.00 p., 176.04 p. - TEKCT : HENOCPEACTBEHHDbI.

YuyebHas nutepartypa (AononHUTeNbHaA)
1) OmensaHckuin, Bacunuii JleoHMaosuy. KpaTkuid Kypc obwein M noyBeHHOMU
MUKpobBuronoruu : - / B. 1. OmenaHckuin. - Mocksa : FOpaiiT, 2019. - 173 c. - (AHTONOTUSA
mbicaum). - ISBN 978-5-534-11338-9 : 369.00 p. - URL: https://urait.ru/bcode/445010
(naTa obpauweHua: 20.04.2020). - Pexum poctyna: O6bpasoBaTenbHaa nnatdopma
HKOpaiiT. - TEKCT : 39NEeKTPOHHbIN.

Yue6HO-meTOoAMYECKME U3[aHUA

1) Mukpobuonorna : MeToA. YKasaHWsa NO BbINOJHEHMIO KypcoBoi paboTbl AnA
CTYAeHTOB 2 Kypca obyyeHus no cneumanbHoctu 012400 "MuKkpobuonorusa" / Batly,
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B®P, kKad. MB ; coct. U. B. lapmoB [n ap.]. - Knpos : Batl'y, 2006. - b. u. - TeKcrT :
3/IEKTPOHHbIN.

3) MeToaunyeckne yKasaHMa MO CaMOCTOATENbHOW paboTe CTyaeHToB 2 M 3 KypcoB
obyyeHnsa no  gucumnamHe  "MuKpobuonorma"  (cneumanbHoctb 020209
"MuKkpobuonorua") / N. B. Aapmos, A. A. NlewieHko, C. H. lHos, T. C. Tapacosa ; Batly,
B®, kap. MB. - Knpos : Batly, 2010. - x. - b. u. - URL: https://lib.vyatsu.ru. - Pexxum
A0CTyna: Ana aBTOPU3. No/Ib30BaTesNel. - TEKCT : 3NEKTPOHHbIN.

2) Wupokux, U. . MeToamnyeckme ykasaHMa ANA CaMOCTOATE/IbHOM PaboTbl CTyAEeHTOB
2 1 3 KypcoB 06y4yeHus no aucuunamHe "Mukpobuonorma” (cneuymanbHoctb 020209
"Mukpobuonorus") / U. T. lUnpokux ; Batry, b®, kadp. Mb. - Kupos : Batly, 2009. - x. -
b. u. - URL: https://lib.vyatsu.ru. - Pexxum gocTyna: gns aBTOpU3. No/sib3oBaTeNeu. -
TeKCT : 3NeKTPOHHbIN.

YuyebHo-HarnagHoe nocobue

1) Mukpobuonorus : Yueb. - M. : UHOPA-M, 2005. - 287 c. : un. - bubauorp.: c. 280-
283. - ISBN 5-16-002422-0: 124.00 p. - TeKCT : HENOCPEACTBEHHbDIN.

2) Wnpokux, A. A. ATnac MUKPOOPraHM3MOB Ce/IbCKOXO3ANCTBEHHbIX pacTeHuii / A. A.
Wwupokunx, U. T. Wupokmx, T. K. Wewerosa. - Knupos : KOIYMN "Kuposckaa o6a.
TMnorpagua”, 2004. - 48 c. : un. - bubauorp.: c. 47. - ISBN 5-88186-540-5 : 162.00 p.,
48.00 p. - TEKCT : HENOCPEACTBEHHbIN.

3) Crpenbumk, H. B. TMpurotoBneHne OGUKCUMPOBAHHBLIX OKpaLUEHHbIX MpenapaTos
MWKPOOPraHM3mMoB : yuebHbiit Bugeodunom / H. B. Ctpenbumk. - OMcK : Omckuin TAY,
2020. - 2 c. - B. u. - URL: https://e.lanbook.com/book/153580 (pata obpalieHua:
15.05.2020). - Pexkum goctyna: 36C JlaHb. - TEKCT : 91EKTPOHHbIN.

dneKTpoHHble 06pa3oBaTenbHble Pecypcbl

1) MopTtan AUCTaHUMOHHOro obydyeHua BaTlY [3n1eKTpoHHbIN pecypc] / - Pexxum
poctyna: http://mooc.do-kirov.ru/

2) Pasgen oduuymanbHoro canta BatlY, cogeprkawmii onvcaHne obpasoBaTenbHOM
nporpammbl [3n€eKTpOHHbIN pecypc] / - Pexumm Aoctyna:
https://www.vyatsu.ru/php/programms/eduPrograms.php?Program [ID=3-06.03.01.01
3) /InuHbIN KabUHET CTyAeHTa Ha oduLManbLHOM caiiTe BATIY [aneKTpoHHbIN pecypc] / -
Pexxum poctyna: https://new.vyatsu.ru/account/

4) EpHoe OKHO AocTyna K obpasoBaTenbHbIM pecypcam http://window.edu.ru/

dneKTpoHHble 6ubnnoTeyHbie cuctembl (I6C)

* ObC «Hay4Han anekTpoHHas 6ubnanorteka eLIBRARY» (http://elibrary.ru/defaultx.asp)
¢ 36C «M3paTenbctea MlaHb» (http://e.lanbook.com/)
® 36C «YHuBepcuTeTckan 6ubamnoTeka online» (www.biblioclub.ru)
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http://mooc.do-kirov.ru/
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http://elibrary.ru/defaultx.asp
http://e.lanbook.com/
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® BHYTPEHHSAA 3/1eKTPOHHO-6nbanoTeyHan cuctema Batly (http://lib.vyatsu.ru/)
e 36C «HOPAUT (https://urait.ru)

CoBpemeHHble npodeccmoHanbHble 6a3bl AaHHbIX U MHGOPMALMOHHbIE CNPaBOYHbIE
cUcTembl

o TAPAHT
e KoHcynbTaHTIAOC

e TexakcnepT: Hopmbl, Npasuna, CTaHAAPTbI

¢ PocnaTteHT (https://wwwl.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

NWHTEPAKTUBHAA OOCKA SMART BOARD 480V CO BCTPOEHHbIM TPOEKTOPOM V25 C
KABEJIEM VGA 15,2M C-GM/GM-50

HOYTBYK HP g6-1160er 15,6"/13

MPOEKTOP ACER P1173 DLP 3000Lm

MPOEKTOP CASIO XJ-F210WN

PABOYAA  CTAHUMA  TENEKOMMYHWKALIMOHHOIMO  AOCTYMA K  KJ/IACTEPHOW
BbIMMCNUTE/IbBHOM CUCTEME WU XPAHUNULLLY OAHHbIX

3KPAH HACTEHHbIN MATTE WHITE

CneuunanusmposaHHoe o6opyaoBaHue

MepeyeHb UCMONb3yEMOro 060pyA0BaHUSA

PH-METP PH-150MA

AKBAOUCTUNNATOP A13-25

BAHA BOOAHAA BK/1-M

BECbl AHAJTUTUYECKWE cepum Discovery DV114C (Ohaus) 110 r/0.1mr

BECbl JIABOPATOPHbIE EK-300

BOAOHATPEBATE/1b Thermecs

OO3ATOP 1-kaHanbHbIN 200-1000MKA

OO3ATOP 1-kaHanbHbIN 20-200MKA

[O3ATOP 1-KAHAJIbHbIN BPV 1/100-1000MKA

[O3ATOP 1-KAHAJIbHbIN BPV 1/20-200mKn

OO3ATOP aneKkTpuYeckuii ¢ nepemMeHHbIM 06bemom 1-KaHanbHbI MidiPlus 1-100mn

KOJTOPUMETP ®OTO3/1.KOK-2

MATHUTHAA MELLAJTKA

MELWANKA MATHUTHAA M13-6110

MELIATKA MATHNTHAA ¢ Harpesom MSH-300

OAHOKAHA/bHbIN AO3ATOP BIOHIT 1-5 MJ/1 PROLINE Ne 720110

NANTKA nabpatopHas HEBA-110

PH-meTp PH-410

CTEMMEP MULTIPETTE PLUS C SN1EKTPOH.ANCMNJIEEM
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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 xapaKTepuCcTnKa HasHadeHma MO
n.n
1 MporpammHaa cuctema C  moaynamu  Ana | NMporpammHbIA KOMMAEKC ANA NPOBEPKM TEKCTOB Ha MNpeaMeT 3aMMCTBOBaAHMA U3
06HaApPYKEeHUA TEKCTOBbIX 3aMMCTBOBAHWUM B y4ebHbIX | MHTEPHET-UCTOYHUKOB, B KONNEKUMM AuccepTauma u asTopedepatoB Poccuiickoi
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 npuaoxeHun anAa paboTbl C PasAUYHBIMM TUMAMW [OKYMEHTOB: 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 4OKYMEHTAMMK, NOYTOM, KaNeHAAPAMMU U KOHTaKTaMm

Ha KomMmnbtloTepax 1 Beb bpaysepax

O6HOBNEHHbIN CMUCOK NPOrpammHoOro

obecneyeHus [aHHOM paboueli nporpammbl HaxoguTca no

agpecy:

https://www.vyatsu.ru/php/list it/index.php?op id=115676
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