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1 Hesn v 3a1aum U3y4YeHU s JUCUMILIMHBI (MOXYJIA).

1.1 llean ocBOeHUS AUCUMILIAHDI.

[lenpto ocBoeHus AUCUUIUIMHBI "[IpUHIUIIBI KyJIbTUBUPOBAHUS MHUKPOOPTaHU3MOB"
ABIsieTcs GOPMUPOBAHUE Y CTYJEHTOB MPO(ecCHOHATBHON KOMIIETEHIIMH B MPOU3BOICTBEHHOM
NEeSTENIbHOCTH U MpoNaraHia 3HaHUI, HANpaBJICHHBIX HA Pa3BUTHE CIIOCOOHOCTEH TBOPYECKU
UCIIONIb30BaTh B HAYYHOH M MPOU3BOJICTBEHHO-TEXHOJOTHYECKOW JAEATeIbHOCTH 3HAHUS
(dyHIaMEHTAIBHBIX W TPUKIATHBIX Pa3AeIOB MUKPOOUOIOTUYECKUX JUCIUILIINH. BBITYyCKHUK
JIOJKeH 00JaiaTh CHOCOOHOCTBIO TPHMEHSTh METOJUYECKHE OCHOBBI TPOCKTUPOBAHUS,
BBITIOJTHEHMSI TIOJIEBBIX M JIA0OPATOPHBIX OHOJOTUYECKUX, OSKOJOTUYECKHX HCCIICIOBAaHUM,
UCIIOJIb30BAaTh COBPEMEHHYIO MHUKPOOMOJIOTUYECKYIO JAOOPATOPHYI0 U  IMPOMBIIUICHHYIO

amnmaparypy.

1.2 3agaun AUCHUILINHEI.

3aau OCBOCHHUS TUCIUTUIMHEI — C(OOPMUPOBATH Y CTYACHTOB:

0a30Boe MBIILICHHE, 00ECIIEUNBAIOIIEe TBOPUECKOE HMCIONb30BaHUE (yHIaMEHTATbHBIX
3HAHUW U TPUKIAJHBIX PA3JEIOB MHUKPOOHOJOTUM B IMPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM
JIeSITEIIbHOCTH;

CIIOCOOHOCTh TPUMEHSTh METOJUYECKHE OCHOBBI IMPOCKTUPOBAHUS, BBITOJIHCHUS
MOJIEBBIX U JJAOOPATOPHBIX OMOJOTHYECKHX, IKOJIOTHICCKUX MCCIICIOBAHUI;

CIIOCOOHOCTh HCITOJIB30BATh COBPEMEHHYIO MHUKPOOHMOJIOTHUYECKYIO JIA0OpaTOPHYIO |
MPOMBINIJICHHYIO alllaparypy.

1.3 MecTo AucuumJInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

Hucuuniuza  "lIpyuHUOMIBL  KyJIbTUBHUPOBAaHUS MHMKPOOPraHM3MOB"  OTHOCHUTCA K
BapuatuBHOU yactu broka 1 "{uctumiunel (Moxynu)" yaeGHOTO MiaHa.

Kypc "llpuHuunsl KyJIbTUBUPOBAaHUS MHUKPOOPraHU3MOB" BaKEH [UIs CTYJEHTOB-
MHUKPOOMOJIOTOB, CHELMATM3UPYIOLUXCA B 00JacTU OMOTEXHOJIOIMM M IMPOMBILIUIEHHON
MuKpoOuosioruu. Jljis ycBoeHHs Kypca CTYJEHTY HeOOXOJIMMO OpUEHTHPOBATHCS B MpoOiIeMax
oOmelt Ouosnoruu, Matematuke. IMeTh HaBBIKM CaMOCTOSTENBHOW paboThl C JIMTEpaTypoH,
BKJIIOYasl MEPUOJIMYECKYI0 HAyuHYIO JIUTEpaTypy N0 OMOTEXHOJOTMH, M HAaBBIKU padOThl C
JJIEKTPOHHBIMU  cpeAcTBaMu  uHpopMmauuu.  M3yuenne — mucummiausasl  "TIpuHIMIEL
KYJIbTUBHPOBAHUSI MUKPOOPTaHW3MOB" ocymecTBisiercs B 1 cemectpe 1 Kypca Maructparypsl U
3aKJIabIBA€T TEOPETUYECKUE U TPAKTUYECKUE OCHOBBI I IOCIEIYIOIIEr0 H3y4eHUs
cienyromux — aucuurinH:  "buoGe3omacHocTe B MuKpoOuosioruu', "DHepreTH4ecKuit
MeTaboau3M npokapuotr”, "MHKpoOHOIOTHYEeCKHe METO/Abl 3aIlUThl OKpYXKarolel cpeabl'”.
3HaHUS O JMCLUUIUIMHE MCIOJB3YIOTCS CTyJEHTaMHU B HAy4HOH paboTe Npu MOATOTOBKE
BBIIYCKHON KBaJIM(PUKAIIMOHHON pabOThl M KpalHE Ba)KHbI B OCYILECTBICHHM IPAKTHUECKOMN
JeSITeIbHOCTH MarucTpa 6uosoruu (MUKpOOHOJIOTHN).

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3y/JbTaTaMHU 0CBOEHHS 00pa30BaTe/IbHOI IPOrpaMMBbl.

[TnanupyeMbIMH pe3yibTaTaMd OOy4EHHUS MO JUCLUIUIMHE, SBISIOTCS 3HAHMS, YMEHHUS,
BJIQJICHUSA W/WIM OIBIT JEATEJIbHOCTH, XapaKTepU3YIOUIMe 3Tanbl/ypoBHH (DOpMHUpPOBaHUS
KOMIIETEHIIMH M 00ecleuyMBalolie JOCTHKEHHE IIJIaHUPYEMBIX pe3yJbTaTOB OCBOEHUS
o0Opa3oBaTenbHOI MporpaMMsbl B 1ejoM. [lepeuens komnereHui, GopMUpPYyEMbIX B pe3yabTaTe
U3y4YeHHsI TUCLUIUIMHBL, IPUBEICH B Ta0IuLe

N Nunexc Conepxanmne B pesynbpTaTe uzydeHus: yueOHON TUCIUTUTMHBI
e ..
KOMIIET | KOMIETCHINH (WIn e o0yyJaromuecs J0JKHBI
TLII.
SHITUHN YaCcTH) 3HATh yMeTh BJIA/IETh




No Nupekc Conepxanue B pe3ynbrate u3ydyeHus: yaeOHOU AUCIUTUINHBI
~ | KOMIeT | KOMIETeHIMH (HiH e€ 00yyaromuecs 10JIKHbI

T SHLINU 4acTH) 3HATDH yMeTh BJIaJeTh

1. IK-1 CIIOCOOHOCTBIO NPUHIIMIIBI UCIIOJIb30BATh 3HAHUAMHU  TI0
TBOPYECKHU COCTaBJICHUS MOJTyYCHHBIE ¢uznonoruu,
UCTIOJIB30BATh B | IUTATEIbHBIX 3HAHUSA npu | Mophoaorun
Hay4YHOH u | cpen.; ycioBus | BeiOOpe MHUKPOOPIaHu3
MPOM3BOACTBEHHO- KyJbTUBUPOBAaHUS | Hamboiee MOB
TEXHOJIOTUYECKOM U JIMHAMHKY POCTa | IPUTOIHBIX
JEATENIHOCTH 3HAHUS | MHUKPOOHBIX CHCTEM u
(yHIAMEHTAIBHBIX | | KJIETOK, npu | cnoco0oB
MIPUKJIIaTHBIX KOTOPBIX ~ MOXET | KyJIbTUBHPOBaH
pa3fenoB AMCUUIUIMH | OBITh JOCTHTHYTA | M, HCXOIS U3
(Momyneit), MaKCHMaJIbHasI VHIUBHUTyaJIbH
OTIPEIEIIAIOIINX TPOAYKIUS BIX
HaIpaBJIECHHOCTh Oouomaccel M (WJIM) | 0COOEHHOCTEH
(npoduib) 1LIEJIEBOTO MUKpPOOHBIX
POrpPaMMBbl pOJyKTa KJIETOK W HeNeH
MarucTpaTypbl MIPOBOIUMON

paboThI

2. I1K-3 CIIOCOOHOCTBIO IIPUHLIMIIBI OTIpEeAEIATh METOJ10JIOTUYE
PUMEHATH (YHKIIMOHMPOBAHH | KQUECTBEHHBIC U | CKUMU
METOAMYECKHUE S COBPEMEHHOTO | KOJMYECTBEHHBI | OCHOBAMHU
OCHOBBI o0opyoBaHus, €  TapaMeTpsl | ONTHMHU3AIMN
MPOEKTHUPOBAHUS, MPUMEHSIEMOTO pocta U | POCTOBBIX
BBITTOJTHEHUS TIOJIEBBIX | IPU pa3BHUTHUS noKasarenei
u 71a00paTOPHBIX | KYJIHTUBUPOBAHUH | MOIMYJISIIHH MHUKPOOPTaHu3
OMONIOTHYECKHUX, KYJIbTYP MHKpPOOpPTaHU3M | MOB
HKOJIOTUIECKUX MHUKPOOPTaHU3MOB | OB;
HCCIIeI0BaHUIH, pemaTth 3agauu
HCII0JIb30BATh o0miei u
COBPEMEHHYIO YaCTHOM
anmaparypy " ONITUMH3AINN
BBIUMCIIUTENIbHBIE npoiiecca
KOMILIEKCHI (B KYJIbTUBUPOBaH
COOTBETCTBUU c ust
HaIpPaBICHHOCTHIO
(mpopunem)
MPOrpaMMBbI
MarucTpaTyphl)

2. CTpyKTYypa M coiepKaHNe JMCIUIIIHHBI.
2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUIAM padoT.

Obmass TpynoEMKOCTh

JUCHUILIMHBI  cocTaBiser 3 3au.ed. (108

pacmipeneneHye mo BujgaM padoT MpeICTaBIeHO B TaOJIUIIe

9acoB), UX

Bun yuebnoit pabotbl Bcero | Cemectpsl
(dacer)
4acoB 1

KonTakTHas padora, B TOM 4ncJe:

AyIHMTOpHBIE 3aHATHS (BCEro) 24 24 -




3aHATHS TEKIIMOHHOTO THITA 6 6 -
3aHATHUSI CEMUHAPCKOTO TUIA (CEMUHAPBI, MPAKTUYECKUE 3aHATHUA) - - -
JlabopaTopHbIe 3aHATHS 18 18 -
HNuas koHTaKTHAsi padora:
KonTpons camoctositensHOl paboTsl (KCP) - - -
IMpomexyrounas arrectauus (MKP) 0,3 0,3 -
CamocTrosiTesqibHasi padoTa, B TOM YHCJI€
Kypcosas paboma - - -
Ilpopabomka yuebnoco (meopemuueckoeo) mamepuana 6 6 -
Buinonnenue unousudyanvHuix 3a0anuii (n0020mosKa coobuenutl, 6 6 )
npezeHmayuii)
Peghepam 4 4
IloaroroBka K TeKyIeMy KOHTPOJIIO 32 32 -
KonTpoub:
[ToaroroBka K dK3aMeHy 35,7 35,7
OO0mas Tpy10eMKOCTh yac. 108 108 -
B TOM 4HcJie KOHTaKTHas padora | 24,3 24,3 -
3a4. ell. 3 3

2.2 CTpyKTYypa AMCUUILJIMHBI:

Pacripenenenne BuI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH IO pa3jiesiaM JUCIHILTAHBL.
Pa3nens! qucuumninuHel, u3ydaeMeie B 1 cemectpe (ounas ¢popma)

KomuuectBo yacos
Breayn
Ne HaumenoBanue pa3zaenon AynuropHas pabota HropHa
Bceero s
pabota
J 113 JIP CPC
1 [TuTarenbHbBIE CPEBI U YCIOBUS IS 18 2 6 10
KYJbTHBUPOBAHUSI MUKPOOPTaHH3MOB
2 OcHoBHbIE TUIIBI 000PYI0BaHUS AJIs 12 2 10
KYJbTHBUPOBAHUSI MUKPOOPTaHH3MOB
3 CriocoObl ¥ BO3MOKHOCTH 29 2 6 14
KYJbTHBUPOBAHUSI MUKPOOPTaHH3MOB
4 CriocoObl XpaHEHUs U MO KAHUS 20 2 4 14
KYJIbTYP MHKPOOPT'aHHU3MOB
Hmozo no oucuyunnune: 6 - 18 48

[Ipumeuanue: JI — nekunn, 113 — npaktuueckue 3anatust / cemuHapsl, JIP — naboparopusie 3anstus, CPC

— caMoCTosITeNIbHAs paboTa CTyIeHTa

2.3 Coaep:xanue pa3aesoB (TeM) TUCHHUIIUHBI:

2.3.1 3auaTHAa JeKINOHHOI0 THIIA.

HanmenoBanue
No|  pasnena (Tembl)

Copnep:xanue paszena (TeMbl)

®opma
[eKYLIETOo




KOHTPOJIS

2

3

4

[IuraTenbHbIE CpEABI
Y YCJIOBUSA IS
KYJIbTUBUPOBAHUS
MHKPOOPTaHU3MOB

[TpuHIMIBI COCTAaBICHUS MUTATENBHBIX cpel. OCHOBHBIE
THUIIBI M COCTAB IIUTATEJIBHBIX CPe I KyJIbTUBUPOBAHUS
MHUKPOOPTIaHU3MOB Pa3IMYHBIX TAKCOHOMHUYECKUX TPYIII.
OcHOBHbIE IUTATENIbHBIE TOTPEOHOCTH KIIETOK.
KauecTBeHHOE U KOJMUECTBEHHOE COJIEPIKaHUE BCEX
HE00XOAUMBIX KOMIIOHEHTOB, 00€CIIEYHBAIOLINX
ONTUMAJILHOE PA3BUTHE MUKPOOHBIX KJIETOK, TOJTYYEHHBIX U3
pa3UYHbIX UCTOYHUKOB. [IpenmMyiecTBa n He1OCTaTKU
pa3HBIX TUIOB NUTATENBHBIX cpen. [logbop cocTaa
IUTATENIbHBIX CPEJl C Y4ETOM TUIIOB ITUTAHUS
KYJIBTUBUPYEMBIX MUKPOOPTraHu3MoB. OcoOeHHOCTH
IUTATENbHBIX CPeJl, IPeAHa3HaYeHHBIX ISl JMHAMUYECKOTO U
CTallMOHAPHOTO KyJIbTHBHPOBaHUs. BinsiHue ycnoBwuii
KYJIbTUBUPOBAHMS Ha )KU3HEAEATEIbHOCTh
MHUKPOOPrann3MoB. CriocoObI ONTHMH3ALNN YCIOBHH,
o0ecreynBaroIe MaKCUMANIbHBIM YPOBEHb IPOAYKIIUH
O6romaccel 1 MUKpOOHBIX MeTabouToB. [TorpeOHOCTS B
Kkuciaopoze u aspauus. OcoOeHHOCTH KyJIbTUBUPOBAHUS
aHa3pOOHBIX MUKPOOPTraHU3MOB.

YcTHBIN
ompoc

CriocoObI U
BO3MOKHOCTH
KYJIbTUBUPOBAHHSI
MUKPOOPTaHU3MOB

MeToapl BbIAENEHUS M IOAJNEPKAHUSA YUCTBIX KYJIBTYP
a’pOOHBIX W aHA’pOOHBIX MHUKpOOpraHu3MoB. llapamerpsl
pocta. DakTopsl, BAMsIOMKE HAa 3PPEKTUBHOCTH Mpolecca
KyJIbTUBUPOBAaHUSI MUKpPOOpPraHuW3MoB. JlMHamMuyeckoe U
CTaTMUYECKOE KyIbTUBUpOBaHUE. OTKpBITBIE U 3aKpbLITHIC
CUCTEMBbl. ~ XEMOCTAaTHblE U  TYOYJISpHBIE  CHCTEMBI
KyJIbTUBUPOBaHUS ~ MHUKpoopraHusmoB.  [loBepxHocTHOE
KyJIbTUBUPOBAaHUE  MHUKpoopraHu3mMoB.  CyCIEH3MOHHOE,
riyOuHHOE KYJIbTUBUPOBAHHUE. [Tepuoanueckoe
KYJIbTUBHPOBAaHUE MHKPOOPTraHU3MOB U €ro OCOOEHHOCTH,
JOCTOMHCTBA M  HENOCTaTKHM. MHOrOUMKIMYECKOE U
MHOT'OCTaJUHHOE KYJIbTUBUPOBAHHUE. HenpepriBHOE
KYJIbTUBUPOBAaHHUE, 0COOEHHOCTH " BO3MOYKHOCTH,
JIOCTOMHCTBA 51 HEJOCTaTKH. VYmpasnsgemoe
KyJIbTUBHUPOBaHUE. BO3MOKHOCTH KyJIbTUBUPOBAHUS KIIETOK
OakTepuil U JAPONKEH, MULEIHAIBHBIX ~ TpHOOB,
MHUKPOCKOIIMYECKUX BOJOPOCIEN U MPOCTEHIIMX.

YcTHBIN
ompoc

CrniocoObl XpaHeHus u
NOJAeP KaHUS

KYJIbTYp
MHUKPOOPTraHU3MOB

Bo3MOXHOCTH JUIMTENIBHOTO MOAAEPKAHUS B
AKHU3HECTIOCOOHOM COCTOSTHMM KYJIBTYP MUKPOOPTaHU3MOB C
COXpPAaHEHHEM TAKCOHOMHUYECKHMX U JPYIMX BaKHBIX
IIPU3HAKOB.

nepeceBbl  MUKpPOOHBIX  KIJIETOK  Ha
MIATATEIbHbIE Cpefbl. XpaHEHHEe MHUKPOOPraHU3MOB IIOJ
MUHEpaIbHbIM MacjoM. XpaHeHue KJIETOK B
JTMO(UIN3UPOBAHHOM COCTOSIHUM. XpaHEHHE NMPH HU3KUX U
CBEpXHU3KUX Temrneparypax. KpnokoHcepsanus

ITepnonnueckue

YcTHBIN
onpoc

2.3.2 IlpakTn4yeckue 3aHATHSA (CEMUHAPDI).

HpaKTI/I‘lCCKI/IC 3aHATUSA — HEC ITPEAYCMOTPCHBI




2.3.3 JlabopaTopHbIe 3aHATHS.

®dopma
HaumenoBanue .
No Temaruka 1a00paTOpPHBIX 3aHATHH TEKYILETO
pasnena (Tembl)
KOHTPOJIS

1 2 3 4

1 | [MurarenwsHblie cpenpl 1 |Jlabopamopnas paboma 1 O3HakomutThes — clJlaboparophas
ycJ10BUs I MPUHIMIIAMU COCTABJIEHUS] NMUTATENIbHBIX CPEHd ISt pabora
Ky IbTHBUPOBAHUA KyJIbTUBUPOBAHHA MHKPOOPTaHU3MOB Pa3JIMYHBIX
MUKPOOPTaHU3MOB

TaKCOHOMHUYECKHX TPYII, B COOTBETCTBUU C
MUTATENIbHBIMA TIOTPEOHOCTSIMH  KJIIETOK. M3yduTh
MpEeUMyIlIecTBa M HEAOCTATKM PAa3HbIX THIIOB
MUTATEIbHBIX CPE.

2 | IlutarenbHble cpenbl U |Jlabopamopras paboma 2 O3HakoMutbes  c|JIaboparopHas
ycCJ10BUs U1 0COOEHHOCTSIMU MUTATCIBHBIX cpen, pabora
KyTbTHBUDOBaHHUA NpeJHA3HAUYEHHBIX  JUI1  JMHAMHYECKOTO |
MUKPOOPTaHU3MOB

CTaIlMOHAPHOTO KYJIbTUBUPOBAHUA. [TonsITH
BIIUSIHUE YCIIOBUM KYJbTUBUPOBAHUS Ha
JKU3HEACSITEIIBHOCTh MUKPOOPTaHHU3MOB.

3 | [MurarensHble cpenbl u  [Jlabopamopuass padboma 3 OcBouTh crocoObl|JlabopaTopHas
yCJI0BHA 415 OIITUMHU3AalLIIN YCIIOBUH, o0ecrieunBarone pabota
KyJIbTHBHPOBAHHA MaKCHMAJIbHBI YpOBEHb HPOAYKIMH OHOMACChl H
MHUKPOOPTaHHU3MOB

MUKpPOOHBIX MeTa0onuToB. M3yduTh OCOOEHHOCTH
KYJIbTUBHPOBAHUS aHAIPOOHBIX MUKPOOPTaHHU3MOB.

4 | OCHOBHBIE THIIBI Jlabopamopnas paboma 4 W3yauth ocHOBHEIC|JIabopaTopHas
000pynOBaHUs JLIst anmaparbl ¥ 00OpYIOBaHHE, WCIOIB3yeMOE IPHU pabora
KyIbTHBHPOBAHNA KYJIbTUBUPOBAHMU MUKPOOPIaHU3MOB
MUKPOOPTraHU3MOB

5 | CriocoObI 1 Jlabopamopnas paboma 5 VI3yautb METOIBI JlabGopaTopHas
BO3MOKHOCTHU BBIICTICHUS U TTOAJIEP)KaHUS YUCTBIX KYIbTYP paboTta
KYJIbTUBUPOBAHUS a’pOOHBIX U aHAIPOOHBIX MUKPOOPTAHU3MOB.
MHUKPOOPTraHU3MOB W3y4nTh OCHOBHBIE MTApaMETPhI pocTa U GaKTOpPHI,

BIUSIOLIME HAa 3(()EKTUBHOCTH MpoIiecca
KYJTbTUBHPOBAHUSI MUKPOOPTaHH3MOB.

6 | CriocoObI 1 Jlabopamopnas paboma 6 PaccMoTperh ocHOBHBIE|JIabopaTtopHas
BO3MOXHOCTH METOJbl W  CIOCOOBI  KYJIbTHUBHUPOBAHUS, HUX pabora
KyI-THBHPOBAHHA JIOCTOMHCTBA, HEJOCTATKA ¥ WCIOJb30BaHUE B
MHUKPOOPTraHU3MOB

MPOMBINIJIEHHOCTH ¥ jJabopatopuu.  M3yuuTh
BO3MOXXHOCTH KYJIbTHUBHUPOBAHUS KJIETOK OakTepuit
u TPOACKEH, MUTETHATBHBIX rpudoB,
MHUKPOCKOITUYECKUX BOJOPOCIEH U MPOCTEHIIIHNX.

7 | CrocoObl XpaHEeHUS U Jlabopamopnas paboma 7 I3yauts ocHoBHbIE  |JIaGopaTtopHas
MOA/IepKaHUS KYJIbTYp CIIOCOOBI ATUTENLHOTO MOIEPKAHUS B pabota
MUKPOOPTaHU3MOB KHU3HECTIOCOOHOM COCTOSTHUHU KYJIBTYP

MUKPOOPTraHU3MOB C COXpPaHEHUEM
TaKCOHOMHUYECKHX U JPYTUX BOKHBIX MPU3HAKOB

8 | CnocoOsl xpanenus u  |Jlabopamopnas paboma 8 CpaBHUTH OcHOBHBIe|JIabopaTtopHas

MOAACPKAHUA KYJIBTYD  |MeTOABl XPAHEHUs, OLEHUTh BBDKUBAEMOCTb U pabora

MHUKPOOPTaHN3MOB

BBICCBACMOCTb MHUKPOOPraHU3MOB. BriscHuTh HX




JOCTOMHCTBA U HCJOCTATKHN

9 | CnocoOsl XpaHeHUs U Jlabopamopnas paboma 9 OLleHUTH JlaGopatopHas
HOAJCPIKAHUS KYJIbTYP 11e71eC000Pa3HOCTh HCIIOJIB30BAHMS PA3TUYHBIX pabota
MHUKPOOPTaHU3MOB METOJIOB XpaHEHUS B PA3IMYHBIX cepax

JCATCIIBHOCTH MI/IKpO6I/IOJ'IOFa.

2.3.4 Kontposaupyemas camoctositeJibHast padora cryneHToB (KCP)
He npenycmorpena

2.3.5 llpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBble paboTbl — He IPeyCMOTPEHbI

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJIA CAMOCTOSATEILHOH padoThI
00y4YaIIUXCS M0 JUCHHILINHE (MOYJII0)
[lepeueHp yueOHO-METOANYECKOTO 00ECeUeHUs JUCITUILINHBI [10

Ne Bun CPC BBINIOJIHEHUIO CAMOCTOSTEIbHOU paboThl
1 2 3
IloaroroBka k CTO 4.2-07-2012 Cucrema MeHemKkMeHTa KadecTBa. OO1me
YCTHOMY OMPOCY, TpeOOBaHUS K MMOCTPOCHUIO, U3JI0KEHUIO M O(DOPMIICHHIO
nabopaTopHol padbore JIOKYMEHTOB y4eOHOI1 nesrenbHoCcTH. — [lepensnanue. —

Kpacnosipck: COVY, 2014. — 60 c.
Meroanueckue ykazaHus 10 OpraHU3alul CaMOCTOSITEIbHOU
paboTHI CTYICHTOB, YTBEPXKICHHBIC KaQeIpoil TeHETUKH,
MUKPOOHOIOTUN ¥ OMOTEXHOIOTHH. TPOTOKOJI Ne 21 « 26 »
utons 2017 r

Y4yeOHO-METOANYECKHE MaTepuajbl I CaMOCTOATEIbHONM pabOThl O0Yy4aloOlIUXCs W3
Yuciaa WHBAIMIAOB M JIMII C OrPaHUYEHHBIMH BO3MOXXHOCTAMHU 370poBbsi (OB3) wmoryr
NPEJOCTABIATECS B (opMax, aJaNTHPOBAHHBIX K OTPAHMYCHHSM HX 370POBBS U BOCIPHATHS
UHpOpMaLUu:

JUist T ¢ HApyIIEHUSIMH 3PEHHS:

— B MieyaTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

J5ia U1 ¢ HapyIICHUSIMH CyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TepeuyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH.
[Tpu peanuzanmu yuebHO paboThl IO OCBOEHHIO Kypca "IIpHHIMIIBI KyJIbTUBUPOBAHUS
MHUKpPOOPTraHU3MOB'" HCIIONB3YIOTCSI COBPEMEHHbBIE 00pa30BaTeIbHbIE TEXHOIOIHH:
¢ HH()OPMAIMOHHO-KOMMYHHKAIIMOHHbIE TEXHOJIOTUH;
® TPOEKTHBIE METOJIbI OOYUEHHUS;
® 1cCJeI0BaTeIbCKIE METO/Ibl B 00yUEHUU;
e mpobiemMHOe 0OyueHue
‘ Ceme ‘ Bun ‘ Hcnonb3yeMble HHTEPAKTUBHBIE 00pa30BaTelIbHbIE TEXHOJIOTHHI | Komny |




CTp 3aHSITHS €CTBO
JI, JIP, 4acoB
I13)

1 J [Ipobnemuass nekmuss 1O Teme: BO3MOXHOCTH  JJITMTEIBHOTO | 2
MOAJEPKaHUS B JKU3HECIIOCOOHOM  COCTOSHUM  KYJBTYP
MHUKPOOPTaHU3MOB C COXPaHCHHEM TaKCOHOMHYECKMX W JPYTUX
B2)KHBIX TIPU3HAKOB

1 JIP pabora B MalbIX TpYIIax C IeIbl0 OOCYXJCHHS OTBETOB Ha | 4

MPEUIOKEHHBIE Ui CaMOCTOSITEIbHOH pabOThI BOIMPOCHI MO TEME
3aHATUS.

KOHTPOJIMPYEMBbIE MPENO0IaBATEIEM TUCKYCCUH 110 TEMAM:

1. oGopynoBanue Juist KyJIbTHUBUPOBAHUS MUKPOOPTaHU3MOB.

2. IepUOJNYECKOe KyJIbTUBUPOBAHHUE IIPEUMYIIIECTBA U HEAOCTATKU.
3. HenpepbIBHOE KYJIbTUBUPOBAHUE — IPEUMYILECTBA U HEJOCTATKH.
4. 0cOOEHHOCTH XpaHEHUsI Pa3IMYHBIX MUKPOOPTaHU3MOB.
MOJIFOTOBKA CTYAEHTAaMHU MYJIbTUMEIUNHBIX ITPE3CHTALMH 110 TeMaM:
®epmenTepbl. TUIBI 1 yCTPOHCTBO (hepMEHTEPOB.

Hcnonp3oBanue (GepMEHTEpOB pa3IMYHBIX THIIOB B COBPEMEHHOM
MHUKPOOHOJIOIHYECKOM IPOU3BO/ICTBE.

OcobeHHocT M mpoOieMbl  KyJIbTUBUPOBAHUS  KJIETOK B
OuopeakTopax.

[TenooOpa3oBaHKe U TICHOTAIIICHHUE.

BokcoBble oMeIlIeHNs U CTEpUIIbHBIE padoyue MecTa

JlaboparopHble TEpMOCTAThl, a’paTopbl M HUHKyOaTtopbl. Tumsl
KOHCTPYKLUH ¥ BO3MO>KHOCTH IIPUMEHEHUS.

Anmnapatsl 17151 MACCOBOT'0 KYJIbTUBUPOBAHUS KJIETOK. THIIBI, peXKUMBI
paboThI U BO3MOKHOCTH UCIIOJIb30BAHHUS.

Ocobble TpeOoBaHMA K CBOMCTBAM IOBEPXHOCTH U MaTepuainy
W3JIeUH U3 CTEKJIa U IJIaCTHKA.

Amnmaparbl A7 OYMCTKHA BOJbI, XapaKTEPUCTHKAa M BO3MOXHOCTHU
MOJIy4YEHUsI CBEPXUYUCTOM U 00111€71a00paTOPHOM BOJIBI.

[TpuGopsl, ammapaTbl U pEAKTHBBI AT MBIThSI U CTEPHIM3ALUH
MOCYBI.

[lonyyenne ©  KyJIbTUBHpPOBaHHE  MNPOTOIUIACTOB  I'pUOOB.
[TutaTenbHble cpebl U ycnoBus. PeBepcusi rpuOHBIX TPOTOIIACTOB.
[lonyyeHne ¥ KyJabTUBUPOBaHUE OaKTEpUANbHBIX IPOTOIIACTOB.
[lutaTenbHble cpenpl U ycnoBus. PeBepcusi  OakTepHalbHBIX
MIPOTOIIACTOB.

XapakTepUCTUKAa OCHOBHBIX THIIOB  KYJIBTUBHPYEMBIX  KIJIETOK
MUKPOOPTaHU3MOB.

CpaBHMTENbHAs  XapaKTEPUCTHKA MUTATENbHBIX MOTpeOHOCTEH
KYJIbTUBHPYEMBIX KIETOK MUKPOOPTaHU3MOB.

XapakTepHble OCOOCHHOCTHM KAa4eCTBEHHOWM W KOJWYECTBEHHOU
OLIEHKH OCHOBHBIX ITapaMEeTPOB POCTA KIETOYHOU KYJIbTYPHI.
OCOoOeHHOCTH TMOBEPXHOCTHOTO CM0co0a KyJIbTUBUPOBAHHS KIIETOK
MHUKPOOPTaHNU3MOB.

CpaBHMTENbHAs XapaKTepUCTHKA COAEp)KaHUS OCHOBHBIX (a3
Pa3BUTHS MOMYJISIIIUK KJIETOK.

BosmoxHocTn CYCIIEH3HMOHHOTO KYJIbTUBHPOBAHUS
MHUKpPOOPTaHHU3MOB.




CpaBHuTENbHAs XapaKTEPUCTHKA MEPUOJUYECKOTO0 U HEMPEPBIBHOIO
MIPOLIECCOB KYJIbTUBUPOBAHUS KIIETOK.

Hroro 6

I[HSI JuL ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMH 300POBbA NPCAYCMOTPCHA OpraHu3aluAa
KOHCYJ’IBT&HI/Iﬁ C UCIIOJIb30BaHHEM 3JICKTpOHHOI>i IIOYTHI.

4. OueHo4YHbIE CPeCTBA IJIS TEKYHIEro KOHTPOJISl YCIIeBAeMOCTH M NMPOMEKYTOYHOM
arTecTalMu.

4.1 ®oHA OLIEHOYHBIX CPEACTB JAJIsl IPOBeIeHUs TeKYIero KOHTPOJIA.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH IMPOBOAUTCS (PPOHTAIBHO HA KAKIAOM 3aHATUU JIJIS
oTpezieNieHUs] TEOPETUYECKOM MOJTOTOBKU B BHJIE YCTHOT'O ONPOCA, KOTOPHIH OIEHUBAETCS IO
NATUOAIUIPHON IIKAJIe, a TAaKXKE C TOMOIIBIO BBIMOJHEHUS JTa00OPATOPHBIX padOT U MOJATOTOBKU
CTYJIEHTaMH MYJIbTUMEIUNHBIX MPE3CHTAUI Ha 3a/1aHHbIE TEMBI.

IlepeyeHb BONPOCOB /1Jisl YCTHOT'O KOHTPOJISA 3HAHUI CTY/1€HTOB:

Tema 1: [IutaTtenbHbIe cpelbl U YCJIOBUS AJIsl KYJIbTHBUPOBAHUS MUKPOOPTraHU3MOB
BOHpOCBI JUIA ITIOATOTOBKMU .

1. TIpuHOMMIBI COCTABICHUS MUTATEIBHBIX CPEI.

2. OCHOBHBIE THUIIBI U COCTAB IIUTATEIBHBIX Cpea Ajid KYJbTHUBUPOBAHWUA MUKPOOPIraHU3MOB

Pa3IMYHBIX TAKCOHOMUYECKUX TPYIII.

3. OCHOBHBIC MUTATEBHBIC TOTPEOHOCTH KIIETOK.

4. KauecTBEHHOE€ W KOJHMYECTBCHHOE COJIEPKAHME BCEX HEOOXOIUMBIX KOMIIOHEHTOB,
00eCreYnBAOIINX ONTUMAIBHOE Pa3BUTHE MHUKPOOHBIX KIIETOK, TOIYYCHHBIX U3
Pa3JInYHBIX UCTOYHUKOB.

5. TlpeumymiecTBa M HEOCTATKH PA3HBIX THIIOB MUTATEIBHBIX CPE/I.

6. IlonbGop cocraBa mNUTATEIBHBIX CpPEJ C YYETOM THUIIOB IHUTAaHUS KYJIbTUBUPYEMbIX
MHUKPOOPTaHU3MOB.
7. OCOOEHHOCTM MNUTATEeNbHBIX CpeA, IpeJHa3HAuYeHHbIX IS JAMHAMHYECKOro MU
CTallMOHAPHOTO KYJIbTHBHPOBAHUSI.
8. BiusHue yci0Bui KyJIbTUBUPOBAHUS HA KHU3HEEATEIbHOCTh MUKPOOPTaHU3MOB.
9. Cmoco0bl ONTHMH3ALUHU  YCIOBHH, 00ECIEYHMBAIONINE MAKCUMAIbHBIH  YPOBEHb
HPOAYKIIMH OMOMAacChl U MUKPOOHBIX METa0OIUTOB.
10. [ToTpeOHOCT B KUCTIOPOJIE M adPAIIHsl.
11. OcobeHHOCTH KyIbTUBHUPOBAHUS aHAIPOOHBIX MUKPOOPTaHU3MOB.
Tema 3: Cioco0bl 4 BO3MOKHOCTH KYJILTHBHPOBAHUSI MHKPOOPTaHU3MOB
Bomnpock! 11 moArOTOBKH:
1. Meronbl BBIIENECHUS W TONACPKAHUS UYUCTBIX KYJIBTYpP a’pOOHBIX W aHAdPOOHBIX
MHUKPOOPIaHU3MOB.
2. Tlapametpsl pocra.
@dakTopbl,  BiusAomMe ~ Ha  3(Q(EeKTUBHOCTH  Hpolecca  KyJIbTUBUPOBAHMS
MHUKPOOPTaHU3MOB.
JluHaMu4eckoe U CTaTU4ecKoe KyIbTHBUPOBAaHHE.
OTKpBITBIE U 3aKPBITHIE CHCTEMBI.
XeMocTaTHbIE U TYOYJIApHBIE CUCTEMBI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
[ToBepXHOCTHOE KYJIbTUBUPOBAHHE MUKPOOPTaHU3MOB.
CycrnieH3noHHOE, TTTyOMHHOE KYIbTHBUPOBAHHE.
[lepnomuyeckoe KyaTbTHBHPOBAHNE MHUKPOOPTAHU3MOB M €r0 OCOOCHHOCTH, JJOCTOMHCTBA
Y HEJIOCTAaTKH.
10. MHOTOIIMKJIMYECKOE ¥ MHOTOCTaIMHHOE KYJIbTHBHPOBAHNE.
11. HenpepbiBHOE KYJIBTUBHUPOBaHHE, OCOOEHHOCTH M BO3MOXXHOCTH, JOCTOMHCTBA H
HEIOCTAaTKU. YTIPaBIsieMOe KyIbTHBHPOBAHHUE.
12. Bo3MOXHOCTH KYJIbTHUBUPOBAHUS KJIETOK OAKTEPHA U APOKKEH, MUIIETHATBHBIX TPUOOB,
MHUKPOCKOITMYECKUX BOJOPOCIEN U MPOCTEHIINX.

w
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Tema 4: Cnioco0bl XpaHeHHs M NMO/IePKAHUS KYJIbTYP MUKPOOPTaHU3MOB
Bomnpocs! 11t mOAroTOBKYU:

1. Bo03MOXHOCTH AJIUTENBHOTO NOJACPKAHUS B )KU3HECTIOCOOHOM COCTOSIHUU KYJIBTYP
MHUKPOOPIraHU3MOB C COXPaHEHUEM TAKCOHOMUYECKHUX U APYTUX BaXKHBIX IPU3HAKOB.
[Tepuoanueckue nepeceBbl MUKPOOHBIX KJIETOK HA MUTATEIbHBIE CPEIBL.

XpaHeHre MUKPOOPTaHU3MOB 110/1 MUHEPAJIbHBIM MacjIOM.
XpaHeHHe KJIETOK B JINOPUIU3UPOBAHHOM COCTOSTHUU.
XpaHeHue [TPU HU3KUX U CBEPXHU3KUX TEMIIEPATYpPaX.
KpuokoHncepBanus

SER A

Kpurepum ouenku:

Onenka «OTAMYHO» / «3auTeHO». OTBETHl HAa IOCTABIICHHBIC BOMPOCHI HM3JIAral0TCs JIOTHYHO,
IIOCJIEI0BATEIbBHO U HE TpeOYIOT JONOJHUTENbHbIX MosicHeHuid. IloiaHo packpeiBatoTcs
MNPUIUHHO-CIICACTBCHHBLIC CBA3HW MCXKAY SABJICHUSAMU H COOBITHSIMH. I[eﬂaIOTCSI 000CHOBaHHbBIE
BbIBOIbI. COOJIIOJaI0TCSl HOPMBI JINTEPATYpPHOH pedn

Onenka «xopomo» / «3aureHo». OTBEeTHI Ha TIOCTAaBJICHHBIE BOIPOCHl H3JIAraloTCs
CHUCTEMaTH3MpPOBAaHO U IIOCJIENOBaTeNbHO. Marepuan u3naraercsi yBEpeHHO. PacKpbIThl
MNPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY SABJIICHUAMH U COOBITHUSIMH. I[eMOHCTpI/IpyeTCSI YMCHUC
aHaJM3UpOBaTh MaTepuall, OJHAKO HE BCE BBIBOABI HOCAT AapryMEHTUPOBAHHBIN U
JoKka3aTtenbHbli XapakTep. Co0i01al0TCs HOPMBI JTUTEPATYPHOU peun.

OreHKa «ylOBJIETBOPUTENIBHOY» / «3auTeHO». JlonyckatoTcs HapyleHHs B MOCJIEA0BaTeIbHOCTH
n3noxennsa. HemomHo PAaCKpBIBAOTCA MPHUYUHHO-CJICACTBCHHBLIC CBA3HM MCXKIAY ABJICHUAMU U
COOBITUSIMH. JIEeMOHCTPUPYIOTCSI IIOBEPXHOCTHBIE 3HAHUS BOIPOCA, C TPYJOM pEIIAITCS
KOHKPCTHBIC 3aJayqu. Nwmerorcs 3aTPyAJHCHUS C BBIBOJAMMU. I[OHYCKaIOTCFI HapymcHus HOPM
JUTEPATypHOU peyH.

OrneHka «HEYIOBJIETBOPUTEIBHO» / «HE 3auTeHO». MaTepuas u3naraercs HEerocJIeI0BaTeNbHO,
cOMBUMBO, HE TMPEJICTaBJIAET OIpPEACIIEHHON CHCTeMbl 3HaHUMM 1o aucuuiuinHe. He
PACKPBIBAIOTCA HNPUYUHHO-CICACTBCHHBIC CBA3HM MCKAY ABJICHHUAMHU U coObrTussMu. He
OPOBOJIUTCS aHaIu3. BbIBoAbl OTCYTCTBYIOT. OTBETHI Ha JIONOJHUTEIbHBIE BOIPOCHI
OTCYTCTBYIOT. VIMEIOTCSI 3aMETHBIE HAPYLICHHsI HOPM JINTEPATYPHON PEYH.

Bonpocs! k 1a6opaTtopHbIM paGoTam
JlabopaTopnas pabora 1.
Bompocs! 115t moAroTOBKH:
1. OcHoOBHBIE NPUHLMIIBI COCTABJICHUS MUTATENBHBIX Cped s KyJIbTHUBUPOBAHMS
MUKPOOPTaHU3MOB PA3IUYHBIX TAKCOHOMHYECKHUX TPYIII
2. CocraBneHHE MUTATEIBHBIX CPEl B COOTBETCTBHHM C IHTATEIBHBIMH TOTPEOHOCTSIMHU
KJIETOK.
3. IIpenmymiecTBa M HETOCTATKU PA3HBIX TUTIOB MMUTATEIBHBIX CPE
JlabopaTopnas paGora 2.
Bompocs! 115t ToAroTOBKH:
1. OcoOeHHOCTHM THUTATENBbHBIX Cpel, TMPETHA3HAUYCHHBIX [UJI JUHAMHYECKOTO W
CTaIlMOHAPHOTO KYJIbTUBUPOBAHUSI.
2. BiusHue ycnoBHil KyTbTUBUPOBAHUS HA )KU3HEIEATETHHOCTE MUKPOOPTAaHIU3MOB
JlabopaTopnas padora 3.
Bompocs! 11t ToArOTOBKH:
1. OcHoBHBIE CIOCOOBI ONTUMHU3ALUH YCIOBHI, 00eCIeunBalone MaKCUMalIbHBIA YPOBEHb
MPOAYKIIMHM OMOMAacChl U MUKPOOHBIX METaOOIUTOB.
2. OcOOEHHOCTH KyJIbTUBUPOBAHMS aHA3POOHBIX MUKPOOPTaHU3MOB.
JlabopaTopnas padora 4.
Bompocs! 11t ToArOTOBKH:
1. OcHoBHBIC anmapaTsl ISl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB



2. WsmepurenbHOE o0opynoBaHue, UCIIOJIb3yeMOe npu KYJIbTUBHUPOBaHUH

MUKPOOPTaHU3MOB

3. CrepunuzannoHHoe  oOOpyJOBaHUE,  HMCHOJIb3yeMO€  MpH  KYJIbTUBUPOBAHHUH
MHUKPOOPTaHU3MOB

4. BcnomorareiabHoe o0opynoBaHue, UCIIOJIb3yeMOe npu KyJIbTUBUPOBAHUH
MHUKPOOPTaHU3MOB

JlaGoparopnas paoora 5.
Bonpocs! 11 nOAroTOBKMU:

1. Meronbl BbIIENEHUS M TONACPKAHUS UYUCTBIX KYJIBTYp a’pOOHBIX M aHAdPOOHBIX
MHUKpPOOPTaHHU3MOB.

2. OcHOBHBIE TMapaMeTpbl pocTa W (HaKTOphI, BIUOMHKE Ha 3(PPEKTHBHOCTH Ipolecca
KYJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB

JlabopaTopnasi paGora 6.
Bonpocs! u1st moAroToBKH:

1. OcHoBHBIE METOJBI U CHOCOOBI KYJIbTUBUPOBAHMS, WX JTOCTOMHCTBA, HEAOCTAaTKU U
MCII0JIb30BaHUE B IIPOMBILUIEHHOCTH U J1a00paToOpuu.

2. Bo03MOXHOCTH KyJIbTUBUPOBAHUS KIETOK OAKTEpUN U JPOXOKEH, MUIEIUATIbHBIX TPHOOB,
MHUKPOCKOIIMYECKUX BOJOPOCIEN U MPOCTEUIIINX.

JlaGoparopnas pa6ora 7.
Bompocs! 11t moAroToBKU:

1. OcHoBHBIE CNOCOOBI JIUTENBHOTO TMOAJEPKAHUS B HKHU3HECIIOCOOHOM COCTOSTHUU
KYJIbTYp MHUKpPOOPTaHH3MOB C COXPaHEHHUEM TaKCOHOMMYECKHX M JPYTHUX Ba)KHbIX
MPU3HAKOB.

JlabopaTopnas padora 8.
Bonpocs! u1st moAroTOBKH:

1. OcHoBHBIE METO/IBI XpaHEHHUSI MUKPOOPTaHU3MOB.

2. BBDKHMBaEMOCTh M BEICEBAEMOCTh MHKPOOPTaHMU3MOB B IIPOIIECCE XPAHEHHUSI.

3. JlocTOWMHCTBA M HETOCTATKU PA3IMUHBIX METOJIOB XPaHEHHUS.

JlaGopaTropnas pa6ora 9.
Bompocs! 115t moAroTOBKH:

1. Hcnonb3oBaHuE pa3iNyuHBIX METOJO0B XpaHEHHUS] MUKPOOPTaHU3MOB B PAa3JIMUHBIX chepax
NesITeIbHOCTH MUKPOOHOJIOT .

Kpurepun onenku nadopatopHbix pador

OneHka «OTIMYHO» / «3auTeHO» — paboTa BBINOJIHEHA CTYACHTOM B IIOJHOM O0ObeMe C
coOnroieHreM HEeOOXOAMMOM MOCIeI0BaTeIbHOCTH IPOBEACHMS ONBITOB U U3MEPEHUH, CTYyEHT
CaMOCTOSITENIbHO U PAllMOHAJIBHO MOHTHPYET HeoO0XoaumMoe o000py/loBaHHE, BCE OIBITHI
IIPOBOAMT B YCIOBHUSX M peXUMax, 00eCIeUMBAIOIIUX MOJYyYEHHE MPAaBUIbHBIX PE3yJIbTAaTOB U
BBIBOJIOB, COOJIO/1aeT TpeOOBaHUs NMpaBWJI TEXHUKH O€30IMacCHOCTH, MPABHIBHO M aKKypaTHO
BBITIOJIHSET BCE 3aIIUCH, TaOJIUIIbl, PUCYHKH, YEPTEKHU, TpaQUKH, IPABUILHO BBINOIHSIET aHAJIN3
MO PELIHOCTEM.

OneHka «xopoio» / «3a4TeHO» CTaBUTCS, €CIIM BBIIIOJIHEHBI BCE TPEOOBAHUS K OLIEHKE «5», HO
ObUIO JIOMYILEHO JBa- TPU HeJloueTa, He 6ojiee 0JIHON Herpyooil OmMOKY U OTHOTO HeloueTa
OrneHka «yIOBIETBOPUTENIBHO» / «3a4TEHO» CTaBUTCS, €CIM paboTa BBITOJHEHA HE MOJIHOCTHIO,
HO 00BbEM BBIMOJHEHHOW €€ YacTU MO3BOJISIET MOAYYUTh MPAaBUIBHBIM pe3yibTaT U BBIBOJ, WU
€CJIM B XO/I€ MPOBEACHUS ONbITA U U3MEPEHUS ObUIH JTOMYIIEHbI OLITHOKH

OneHka «HEYAOBIETBOPUTENIBHO» / «HE 3a4T€HO» CTAaBHUTCS, €clM paboTa BBHIIOJIHEHA HeE
MOJIHOCTBIO, WJIM OOBEM BBINOJIHEHHON YacTh paboThl HE MO3BOJIIET CHENaTh MPaBUIbHBIX
BBIBOZIOB, MJIM €CJIM OMbITHI, W3MEPEHHUs, BBIYUCICHUS, HAOMIOJCHUS MPOU3BOJIMINCH
HEIPaBUIBHO.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUH.
Bonpocs! 1J11 IOATOTOBKHU K YK3aMeHY



How
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10.
11.
12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

[TpuHIMIIBI COCTaBIEHUS MUTATENBHBIX CPEI.

OcCHOBHBIE TUIIBI U COCTAaB MUTATEIBHBIX CPEA M KYIbTUBUPOBAHUS MUKPOOPIaHU3MOB
Pa3IMYHbBIX TAKCOHOMUYECKUX TPYIII.

OCHOBHBIE TUTATENbHBIE TOTPEOHOCTH KIIETOK.

KauecTBeHHOE M KOJIMYECTBEHHOE COJEp)KAHUE BCEX HEOOXOJUMBIX KOMIIOHEHTOB,
00eCreynBaIIuX ONTUMAIBLHOE pa3BUTHE MHUKPOOHBIX KIIETOK, TOJXYYEHHBIX U3
pa3IMYHbIX UCTOYHHUKOB.

[Tpeumy1iecTBa U HEAOCTATKU PA3HBIX TUIIOB ITUTATEIbHBIX CPE.

[TonGop cocraBa NHUTATEIBHBIX CpEJ C YYETOM THUIIOB MHTAHUA KYJIbTHUBHPYEMBIX
MHUKpPOOPTaHU3MOB.

OcoOeHHOCTH TUTATEIbHBIX Cpel, MpeAHa3HAUYEeHHBIX M JUHAMHYECKOTO H
CTallMOHAPHOI'O KYJIbTUBUPOBAHMUSL.

Bnusinue ycnoBuil KynbTUBHUPOBAHUS HA KUZHECSATEIbHOCTh MUKPOOPTIaHU3MOB.
CriocoObl  ONTUMHU3AIMKM  yCJIOBUH, 00ECHeunBaIONIMe MAaKCHUMAalbHBI  ypOBEHBb
MPOIYKIIUHA OMOMACChl U MUKPOOHBIX METa0OIMTOB.

[ToTpeOHOCTD B KUCIOPOJE U adpaiHsl.

Oco0eHHOCTH KYJIbTUBHPOBAHUS aHAIPOOHBIX MUKPOOPTAaHU3MOB.

Arnmnapatbl JUIsl OYUCTKUA BOJIbI, UCIOJIb3YEMOM JUIsl IPUTOTOBJIEHUS NMUTATENIBbHBIX CPEL
WIH MBIThSl KyJAbTypallbHOW Tocynabl. VX XapakTepucTHKa U BO3MOXKHOCTH TOTYYECHHUS
CBEPXUYHUCTOMN U 00111€71a00paTOPHOI BOJIBI.

[Tpubopbl, anmapaTsl W PEAKTHBBI [UIsI MbBIThS U CTEpUJIM3AIMH  TOCY/IBI,
o0OecrieunBaroIIve BBIIIOJHEHUE BCEX 3TANlOB TEXHOJIOTMYECKOTO MPOLECCa: CYIIMIbHbIE
mKapbl ¢ NPUHYIUTEIBHON MPOIYBKOM TOPSIYMM BO3AYXOM, MapOBHIE WM BO3IYIIHBIC
CTEpUIIN3aTOPHI U T. [I.

[Tpubopbl s [103UpOBaHUA, pa3BedeHUs U Mpo0ooTOOpa. ABTOMAaTHYECKHE U
MOJTyaBTOMATHYECKUE J03aTOPBI-AMIIOTOPHI, MHUIMETKA U T. . OCHOBHBIE TpeOOBaHMUS,
peIbsIBIseMble K TAKOTO poja mprudopam.

YcrpoiicTBa Ui NPUTOTOBJICHUS MUTATENbHBIX cpeld. OcHOBHBIE TpeOOBaHUS,
NpeIbsBIsEMble K MUTATENbHBIM CpelaM MMl KJIETOYHBIX KYJIbTYp. YCTaHOBKH JUIS
CTepuiau3ylomed  QuIbTpaluMM  KUJAKUX  [HUTATeNbHBIX  cped.  Mukpo- U
yIbTpaduIbTpAIUs MUTATEIBHBIX CPE.

BokcoBbie momenieHus u JaMmuHap-00Kchl. VX THIIBI, 00yCTPOMCTBO U 3HAYCHUE.
JlaGopatopubie  TepmocTaThl. CrneuuanbHble  TpeOOBaHMs, NpPEAbABISEMblE K
7a00paTOpHBIM TEpMOCTaTaM Uil KyJIbTHBUPOBAHMS MUKpPOOPTaHU3MOB, U THIIBI HX
KOHCTPYKIUH.

CO2-unkyOaTopsl u a3paTopbl. He0OX01MMOCTh 1 3HaYEHHE UX MCIIOJIb30BAHMUSL.
AnmapaTsl s MaccoBOrO  KYJIbTUBUPOBAaHMS  KIETOK,  oOecredyrBarolue
NPUHYAUTEIBHOE MEPEMEIINBAHNE U a’PallI0 MUTATENIbHBIX CPeJl C MOMELIEHHbIMU B
HUX KYJIbTYpaMu MUKPOOPTaHU3MOB.

JlabGopaTopHble BCTPSAXUBATENIN U POJJIEPHBIE YCTAHOBKH, UX THUIIBI, PEKUMBI pabOThI U
3HAYEHUE NI KyJbTUBUPOBAHNUS KIIETOK.

JlaGoparopHble U NMpoMBbIIITIEHHbIE (pepMeHTepbl. X Ha3HaueHue, TUIIbI, KOHCTPYKLIUS U
00J1aCTH IPUMEHEHHUS.

[Ipobnembl  meHoOOpa3oBanuss ©  neHoramieHus. (OCHOBHBIC — ammapaThl s
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB

N3mepurensHoe o0opynoBaHue, UCIIOJIb3yEMOe npu KYyJIbTUBHPOBAaHUH
MHUKpPOOPTraHU3MOB
CrepwinzallioHHOE  00OpYJOBaHHME,  HUCIOJb3yeMO€  MpU  KyJIbTHUBHPOBAHUU
MUKpPOOPTraHU3MOB
BcnomorarensHoe o0opy0BaHue, UCIOJIb3yeMOe npu KYJIbTUBUPOBAHUHI

MHUKPOOPTaHNU3MOB



26. MeTobl BBIICTICHUS U TTOJICPKAHUS YUCTHIX KYJIBTYP a3pOOHBIX U aHAPOOHBIX
MHUKPOOPTaHU3MOB.

27. ITapameTpbl pocTa: CKOPOCTh POCTa, ypoKail KJIETOK, BpeMsi T€HEpaluu, JUIUTEIbHOCTh
nar-¢asbl, S)KOHOMUYECKHIA U MeTaboTMuecKuil KOAPPUITUEHTHI U JIp.

28. duznueckre, XUMUYECKUE U Onoorudeckrue (akTophl, BAUAIOMKUE HA dPHEKTUBHOCTh
nporiecca KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

29. [TapameTphl, oOmpeneisione MNPOAOHKUTEIBHOCT, CTAAMM  aJlalTalli  KJIETOK
MHUKPOOPTaHU3MOB K HOBBIM YCJIOBUSIM KYJIbTHBHPOBAHUSI.

30. ®dakropsl, Biusomue Ha 3HPEKTUBHOCTD MpoIiecca KyJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB.

31. JlunaMu4eckoe U CTaTUYECKOE KyJIbTUBUPOBAHUE.

32. OTKPBITHIE U 3aKPBITHIE CUCTEMBI.

33. XemocTaTHbIE U TYOYJISIPHBIE CUCTEMbI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

34. [ToBepXHOCTHOE KYJIHbTHUBUPOBAHUE MUKPOOPTaHU3MOB. BO3MOKHOCTH M OCOOCHHOCTH
KYJIbTUBHUPOBAHUS MUKPOOPTAaHU3MOB Pa3IMYHbBIX IPYII IIOBEPXHOCTHBIM CIIOCOOOM.

35. CycneHn3nonHoe, rryouHHoe KyapTHBHpoBaHue. Co3iaHue CyClieH3MOHHBIX KYJIBTYP.

36. Ilepuoanueckoe KyJabTUBUPOBAHUE MUKPOOPTaHU3MOB U €70 OCOOEHHOCTH, TOCTOUHCTBA
Y HEJIOCTATKH.

37. MHOTOLIMKIINYECKOE U MHOTOCTaNITHOE KyJIbTUBUPOBAHHE.

38. HenpepriBHOE KYJIbTHBUPOBAaHHE, OCOOCHHOCTH U BO3MOYKHOCTH, JIOCTOMHCTBA H
HepocTaTKu. [loaxoapl, MO3BOMISIONIUE MPOATUTH BPEMs CYIIECTBOBAHHUS MEPHOTUIECKIX
KYJIBTYP.

39. Mcnonp3oBaHUE MEPUOTUIECKUX KYJIBTYDP B IPOMBIIIIEHHBIX TEXHOJIOTHUSAX U
nabopaTopHOil mpakTHKe. Pa3HOBUIHOCTH MEPHOANYECKOTO KyIbTHBHPOBAHUS
MUKPOOPTaHU3MOB

40. YopapnsieMoe KyJIbTUBUPOBAaHUE.

41. BO3MOXXHOCTH KYJIbTHBUPOBAHUS KJIETOK OaKTepHUil U IpOAOKEN, MUIIETUATbHBIX TPUOOB,
MHUKPOCKOIIMYECKUX BOJOPOCIIEN U MPOCTEUIIINX.

42. BO3MOHOCTH JUIUTETILHOTO MOAIEPKAaHUS B )KU3HECTIOCOOHOM COCTOSIHUH KYJIbTYP
MHUKPOOPTaHU3MOB C COXpaHEHHEM TAKCOHOMUYECKHX M JPYTUX BaYKHBIX PU3HAKOB.

43. Tlepuoanyeckue nepeceBbl MUKPOOHBIX KIETOK HAa MUTATENIbHBIE CPEbI.

44. XpaHeHue MUKpPOOPTraHU3MOB 110J] MUHEPAJIIbHBIM MACJIOM.

45. XpaHeHue KJIETOK B TMO(PHIN3UPOBAHHOM COCTOSHUM.

46. XpaHeHue NMPH HU3KUX U CBEPXHU3KUX TEMIIepaTypax.

47. Kpuokoncepauus. Kpuonporektopel u ycioBus xpaHeHus. [IpeumymiectBa u
HEJIOCTAaTKU JIaHHOT'O METO/1a

48. BeDKHBaeMOCTh M BRICEBAEMOCTh MUKPOOPTaHU3MOB B ITPOIECCE XPAHECHUSI.

49. JIoCTOMHCTBA U HEIOCTATKU Pa3IMUHBIX METOJIOB XPaHEHHUS.

50. Mcnonbp3oBaHKe pa3IUYHBIX METO/I0B XPaHEHUS! MUKPOOPTaHM3MOB B Pa3JINYHbIX cepax
JeSATeTLHOCTH MUKpPOOHOJIoTra

Kpurepun ouenku ’3k3ameHna:

- OLEHKAa «OTJIMYHO» BBICTABISETCSA, €CJIIM CTYIACHT YCBOMUJI OCHOBHYIO U 3HAKOM C
JIOTIOJIHUTEIIBHOM ~ JIMTEPaTypou, PEKOMEHJIOBAaHHOM  IIPOrPAMMOM; JEMOHCTPUPYET
BCECTOPOHHEE, CHUCTEMAaTHYeCKOe M TJyOOKoe 3HaHWE IPOrpaMMHOIO MaTepualla, yMEHUue
CBOOOJAHO  BBINOJHATH  MpaKTHYECKHE  3aJaHusd. TpeOyemble  OOLIEKYJIbTYpHbIE U
npodecCHOHATIbHBIE ~ KOMIETEHIMM  C(POPMHPOBAHBI;  yMEeT  CBOOOJHO  JIOTUYECKH,
apryMEHTHPOBAHHO, YETKO U C)KATO M3JIaraTb OTBETHI HA BOIPOCHI C UCIIOJIB30BAHUEM HAay4YHOU
TEPMUHOJIOTUY;

- OLEHKAa «XOpOLIO» BBICTABIIETCS, €CIH CTYACHT IPOJEMOHCTPUPOBAI XOPOIIHE
CUCTEMAaTUYECKHE 3HAHMSA MaTepuajla, OTBETHl COAECPKAT HEKOTOPYI0 HETOYHOCTh WM He



OTJINYAOTCSI TIOJIHOTOW M3JI0KEHHUS; CTYJAEHT 3aTPYAHSETCS B BBISBICHUM CBA3M H3JIaracMoro
MaTtepuaia ¢ IpyruMu pasjenamMmu IporpaMmbl;

- OLICHKA «YJOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CIU CTYACHT JAET HEMOJIHBIE OTBETHI
Ha BOIPOCH! K3aMEHALMOHHOTO OMiieTa, He CMOT 0OOCHOBaHHO OTBETHTbH Ha JIOTIOJHUTEIILHBIC
BOIPOCHI, JIOMyCKAeT HETOUYHOCTU B (DOPMYITHPOBKAX;

- OLICHKA «HEYJIOBJIETBOPUTENIHO» BBICTABISAETCS, €CIM CTYIAEHT HE MOJATOTOBHWICA K
9K3aMEHY, HE OTBETHJI Ha BONPOCHI WM OTBETHJI HENPABUJIbHO; MOKa3an cialdble 3HAHUS U
JOMYCTUJI TPYObIe OIIMOKH; OLIEHKA «HEYAOBJIETBOPUTEIHLHO» BBICTABISIETCS, €CIU CTYJCHT
MOJIO>KUJT OUJIET U OCTAaBHII €ro O6e3 OTBeTa.

OueHoYHBIE CpeACTBA Ul WHBAJIUAOB M JIMI C OIPAaHMYCHHBIMH BO3MOKHOCTSMH
3JI0pOBbsI BEHIOUPAIOTCA C YI€TOM X WHAMBUIYATbHBIX TICUXO()U3NYECKIX OCOOCHHOCTEH.

— Ipu HEOOXOIMMOCTH HHBAIMAAM M JIMIAM C OrPaHWYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBBsI MIPEIOCTABIISIETCS IOTIOTHUTENILHOE BpeMs JJIsl TIOATOTOBKU OTBETA HA IK3aMEHE;

— IpY IPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUAOB U JIHII C
OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS MPEIYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUYECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpY HEOOXOAUMOCTH ISl 00YHArOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI
M HHBAIMAOB TMPOLEIypa OLEHHBAHUS pE3YIbTAaTOB OOYYEHHS MO AMCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHUBaHUS PE3yIHTATOB OOYYEHHS WHBAJIMIOB M JHIl C OTPAaHHYCHHBIMHU
BO3MOXXHOCTSIMH  3JI0POBBSI 10 JTUCHUIUIMHE (MOJIYJIO) IpEeIyCMaTpUBaeT IPelIOCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uH(popMaLuu:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JlaHHBIIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI

7151 OCBOEHHUSI AU CHUILIHHBI (MOYJIst).
5.1 OcHoBHas JiuTEepaTypa:

1. IlarunypoBa, I'"'M. Texuuueckas MHKpoOHOJOrUs: ydeOHO-MeToauyeckoe nocooue / I'.U.
[Harunyposa, E.B. Ilepymkuna, K.I'. Unnonuros; deaepanbHOe areHTCTBO MO 00pa30BaHUIO,
['ocymapcTBeHHOE 00pa30BaTENbHOE YUPEXKIECHHE BBICIIETO MPOPECCHOHATHHOTO 00pa3oBaHUs
«KazaHckuil rocynapcTBEHHBIH TEXHOJOTMYECKUM yHuBepcuTeT». - Kaszanp: M3pmatenbcTBo
KHUTY, 2010. - 122 c.: un., Tabma., cxem. - bubnuorp. B kH. - ISBN 978-5-7882-0909-8; To xe
[DnexTponnslii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=259051.
2. Beenenue B onotexnonoruto / Pex. A.M. HetpycoB. M. Academia 2014, 423 ¢
3. Epmumun, A.IL T'enerndecku mMoauduimpoBaHHble OpraHu3Mbl U OuobesonacHocTh / A.IL.
Epmummn. - Munck: benmopycckas nayka, 2013. - 172 c. - ISBN 978-985-08-1592-7 ;
[DnexTponnsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=231206



http://biblioclub.ru/index.php?page=book&id=231206

Jlj1 OcBOGHMS AUCUMILTAHBI MHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsSI MMEIOTCSl M3JJaHUS B JJIEKTPOHHOM BHJE B DJICKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«JIanb» u «tOpaity.

5.2 JlonosiHUTEIbHAS JIMTEPATypa:

1. Tapantyn, B.3. TonKoBBIi CIIOBaph MO MOJEKYISPHOW M KIETOYHOW OMOTEXHOJIOTHU:
pyccko-aurauiickuii / B.3. Tapantyn; Poccuiickas akagemus Hayk, HCTUTYT MONEKyIIpHOU
TeHeTUKH. - MockBa: SI3bIkU claBIHCKOM KynbTypsl, 2016. - T. 2. - 1041 c. - ISBN 978-5-94457-
262-2; [9n.pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=473831.

2. Emmer B.T. Mukpo6uonorust / B.T. Emues, E.H. Mumycrtun. - 6-e u3n., ucnp. - M.:
Hpoda, 2006. - 445 c.: un. - (Beicuiee oopazoBanue). c. 427-428. - ISBN 5358004432.

3. Kysuenos, Anckcanap EBrenpeBuu. Hayunbsle oCHOBBI 5K00HMOTEXHOJOrMH [Tekcr]:

yueOHoe mocobue ms cryaeHtoB By30B / A. E. Kysuenos, H. b. I'pagosa. - M.: Mup, 2006. -
503 c.: mi. - bubmmorp.: c. 488-489. - ISBN 5030037659: 245 c.

5.3. Ilepuoanyeckue M31aHNUA:

[Tepunoguyuno Mecto
Ne 3a Kakue rojpl
HaszBanue n3nanus CTh BBIXO/1a XpaHEHHS
/T XPaHUTCS
(B rom)
1 MukpoOuoiorus 6 1944-2017 q3
1956-1983,

2 Bectnuk MI'Y. Cepusi: buosnorus 4 1987-2016 u3

4 | Knununueckas u nabopaTopHasi AMarHOCTHUKA 12 2001-2016 u3

5 Muxkosiorusi 1 GUTONATOIOTHS 6 2001-2016 93

6 MukpoOnoIOruYecKui KypHas 6 1987-2016 43

7 MounekynsipHasi OMOJIOTHS 6 1978-2016 93

8 buortexnonorus 6 1996-2016 43

9 Wzsectuss PAH Cepusi: buonorudeckas 6 1936, 1944-2013 4/3
10 | TlpukmamHas OMOXMMHS U MUKPOOHOJIOTHS 6 1968-2016 g3

buonorus. PedeparuBHslii xxypHal. g
11 BULIATH 1970-2013 3an PK

6. Ilepeyenr pecypcoB  HH(OPMALMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«MHTEepHeT», HE0OXOAMMBIX /151 OCBOCHHS TUCHUILIUHBI (MOLYJIs).
1. www.kubsu.ru - odpuimanbHslii caiit KybaHCKOro rocy1apcTBEHHOTO YHHBEPCUTETA,

2. http://www.biorosinfo.ru/ - odunmansHbiii caiit obmecTBa OHOTEXHONOTOB Poccuu
nmenn FO.A. OBYMHHUKOBA

3. http://www.cbio.ru/ - uarepaer-xypHan "Kommepdeckast OnorexHonorus";

4. http://www.genetika.ru/journal/ - odpurmanbuelii caiT xxypHana "buorexnosnorus';

5. http://www.ibp-ran.ru/main.php - odwunHanTbHBI CalT HHCTUTYTa OHOJOTHYECKOTO

npuOOPOCTPOEHHUSI ¢ ONBITHBIM ITpon3BoacTBoM PAH;

6. http://www.genetika.ru/ - odunmansueii caiit OI'YII T[ocymapcTBeHHBINH Hay4dHO-
UCCIIEIOBATEILCKOTO HMHCTHUTYTa TEHETHKH W CEJICKIIMH MPOMBIILICHHBIX MHKPOOPTaHH3MOB
(Mocksa)

7. Dnextponnas oubnuoreuynas cucrema eLIBRARY.RU (http://www.elibrary.ru)

8. DnexTponHas OubIMoTEeYHAs cucTeMa u3matenbeTBa "Jlans" http://e.lanbook.com

7. MeToauveckne yKa3aHusi JJisi OO0YYAIOIIUXCH 1O OCBOECHHIO JTHCHHUILIHHBI
(Mmonmy.si).
Jlexnus:
PaboTa Ha JIeKIIUHU SBISETCSA OYEHb BaXKHBIM BHIAOM CTYJACHUCCKOU MEATEILHOCTH IS U3YUECHUS
JTUCIUTUTMHBI, T.K. Ha JIGKIIMA TPOMCXOJUT HE TOJBKO COOOIICHHE HOBBIX 3HaHUWH, HO W
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cucTeMaTH3amnus U 0000IIeHNe HAKOTUICHHBIX 3HaHUH, (GOpMUpOBaHHE HA MX OCHOBE WACWHBIX
B3TJISI0B, YOCKIEHUH, MUPOBO33PEHHUS, PA3BUTHE TO3HABATENBHBIX M TPO(ECCHOHATBHBIX
UHTEpecoB. JIGKTOp OpHEHTHPYET CTYICHTOB B yueOHOM Martepuane. KpaTkue 3amucu JIeKIui
(KOHCIIEKTUPOBAHKE) TIOMOTAET YCBOUTh MaTepuall.

Hammcanue KOHCIEKTa JIGKIMHA: KpaTKO, CXEMaTH4YHO, IOCIEeNIOBATeIbHO (PUKCHPOBATH
OCHOBHBIC TIOJIOKEHUS, BBIBOJIBI, (OPMYTUPOBKH, OOOOIICHHS; TOMEYaTh Ba)KHBIC MBICIH,
BBIJICJIATH KIIFOYEBBIC CJIOBA, TEPMHUHBI. KOHCIIEKT JTydIie moipa3ieNisaTh Ha IYHKTHI, Taparpadsi,
coOmoasi KpacHyto cTpoky. [IpuHIMOHManpHBIE MecTa, OmpefencHHs, (HOpMyJbl ClIeIyeT
COIIPOBOXKIATh 3aMEUAHUSIMH: «BAKHOY», «OCO00 BAXKHO», «XOPOIIO 3allOMHUTHY» M T.II. WU
MOMYEpKUBaTh KpacHoi pydkol. IlemecooOpazHo pa3paboTarh COOCTBEHHYIO CHMBOIIUKY,
COKpAIIIEHUSI CJIOB, YTO IIO3BOJHUT CKOHIICHTPUPOBATh BHHUMAHHE Ha BaXKHBIX CBEJICHUSX.
[TpocnymuBaHue U 3aMUCh JICKIIUH MOYKHO IMPOW3BOIUTH MIPH TIOMOIIN COBPEMEHHBIX YCTPOWCTB
(mukTopoH, HOYTOYK, HETOYK M T.I.). PaboTas Haj KOHCIIEKTOM JIGKIMH, BCErJa CIIeIyeT
UCIIONIb30BAaTh HE TOJNBKO YYEOHWK, HO H Ty JHUTEPaTypy, KOTOPYIO JOIMOJHUTEIHHO
PEKOMEH/IOBAJI  JIEKTOp, B TOM UYHCIIC T[EPHOJAMYECKHE W3JaHUS COOTBETCTBYIOIICH
HanpaBieHHOcTH. [lo pesynmpraTamMm paboOThl C KOHCIEKTOM JIEKLIUH CIeayeT 0003HAYUTh
BOIPOCHI, TEPMHUHBI, MaTEPUa, KOTOPBIY BBI3bIBACT TPYAHOCTH, IOMETUTH U MOMBITATHCS HAUTH
OTBET B PEKOMEHJyeMoill nuTeparype. Ecim camocTosTeNbHO HE yaaercss pa3o0paThCs B
Marepuale, Heo0X0 MO c(hOPMYITHPOBATH BOIPOC M 3a/1aTh MPEIOIABATEII0 HA KOHCYJIbTAIHH,
Ha JlabopaTopHOW paboTe, Ha OOIMICHUN B KOHTAKTHBIC Yachl. JICKIIMOHHBIN MaTepUall sSBIISICTCS
0a30BbIM, C KOTOPOTO HEOOXOJUMO Ha4yaTh OCBOCHHUE COOTBETCTBYIOIIECTO Pa3Jieiia MM TEMBI.
[TnaH MOATOTOBKH K JICKIIUU:

. 03HAKOMUTBCSI C TEMOU JIEKLIUU

. 03HAKOMMTBCS C MPEJI0KEHHBIMU BOIIPOCAMU
. U3Y4YUTb COOTBETCTBYIOIINI MaTepHall

. 03HAKOMMTHCS C JINTEPATYpOH IO TEME

JlaGopaTopHble 3aHATHSA

B mpouecce moAarotoBku kK 1abOpaTOPHOMY 3aHSTHIO HEOOXOJMMO O3HAKOMHUTBCS C
paboueil mporpaMMoi JUCIUILUIMHBI, TEMaMH M TUTAHAMU 3aHITHH, YAesas 0co00e¢ BHUMaHHE
HemsiM W 3a7adaM, CTPYKTYype H COJICP)KaHHWIO JWUCIUIUIMHBI, TPOBECTH aHAJIN3 OCHOBHOMN
yueOHOM JHTepaTyphbl, IOClIe uYero paboTaTh C PEKOMEHIOBAHHON OMOJIHHUTEIHHOU
muteparypoid. [Ipr yCTHOM BBICTYIUIEHWH TIO KOHTPOJIBHBIM BOTIPOCAM 3aHSATHS HY)KHO H3JIaraTh
(He yuTaTh) MaTepHal BHICTYIUIEHUS cBOOOIHO. HeoOX0aMMO KOHIIEHTPUPOBATH CBOE BHUMAHHE
Ha TOM, YTO BBICTYIUIEHHE OOpAIIeHO K ayJUTOPUH, a HE K MPEIoIaBaTelio, T.K. 3TO 3HAUUMBIN
aCMeKT MpoQecCHOHANBHBIX KoMIeTeHIM. [1lo okoHuaHWUM TaOOPATOPHOTO 3aHATHS CIEAYET
MOBTOPUTHh BBIBOJIbI, CKOHCTPYUPOBAHHBIC HAa 3aHATHUU, MPOCICANUB JIOTUKY WX IOCTPOCHUS,
OTMETHUB TOJOXKEHHS, JIeXKallue B UX OCHOBE. JlJi 9TOro B TEUEHHE 3aHAUS CIEAyeT AeNaTh
nomMeTku. bornee Toro, B ciydae HETOYHOCTEW W (MJIM) HEMOHUMAHHS KaKoro-imbo BoIpoca
MPONJICHHOTO MaTepHala cleayeT 0OpaTUThC K MPEeroaaBaTesto sl MOMydYeHUs HEOOXO0AUMOMN
KOHCYJIbTAIlMM W Pa3bsICHEHUS BO3HHKINEH cuTyaruu. Cxema MOATOTOBKH K JabOpaTOpHBIM
3aHITHSIM:
03HAKOMUTHCSI C TEMOM, IENbIO U 3a/1a4aMH PaOOTHI
paccMOTpeTh MPEI0KEHHBIE BOITPOCHI
W3YYUTH JICKIIMOHHBIN MaTepuall, OCHOBHYIO U JIOTIOJHUTEIBHYIO TUTEPATYPY
03HAKOMHTHCS ¢ TPAKTUICCKUMH 33JIAaHUSMHU M XOJIOM MX BBITIOJTHEHHS
03HAKOMUTBCS C 000PYAOBaHUEM 3aHSATHUS
BBITIOJTHUTH 33/IaHUSI B COOTBETCTBUHU C XOJIOM PaOOTHI
MUCHbMEHHO O(OPMHTH BBIITOIHEHHYIO paboTy

® IIOJBECTH WUTOT U CJIeIaTh CTPYKTYPHPOBAHHBIC BHIBOIBI

CamocrosiTeibHas padora

CamocrosTenbHass paboTa CTYACHTOB IUCIHIUIMHE OCYIIECTBISETCS C  IIEJBI0
yrayOneHus, pacIIUpeHHs, CHUCTeMAaTH3allud U 3aKPeIUICHUS TMOJNYUYEHHBIX TEOPETHYECKHUX



3HaHWH, (HOPMHUPOBAHMUS YMEHUH MCIOJIB30BaTh JOKYMEHTALMIO M CHEHHUAIbHYIO JIUTEPaATypy,
pasBUTHs TO3HABATEIbHBIX CIOCOOHOCTEH M AaKTHMBHOCTH, a Takke (HOPMUPOBAHUA
CaMOCTOSITEJIbHOTO MBILUIEHUS], CIOCOOHOCTEH K CaMOpa3BUTHUIO, CAaMOCOBEPLICHCTBOBAHUIO U
caMopealn3aluy,  pa3BUTHSA  MCCIENOBATEIbCKUX  ymeHud.  Ilepen  BwInmonaHeHueM
CaMOCTOSITENIbHOW pabOThl HEOOXOJMMO YETKO IMOHMMAaTh L€ U 3aAayd paboThl, CPOKHU
BBITIOJIHEHHS, OPUEHTUPOBOUYHBIA O00BEM, OCHOBHBIC TpEOOBaHHMS K pe3yiabTaraM padoThI,
KPUTEPUH OLICHKU. BO BpeMms BBINOJHEHMsI CaMOCTOATENbHON paboThl MpenojaBaTreib MOXKET
IPOBOJIUTH KOHCYIbTaMU. KOHTPOIIb pe3ynbTaTOB CAMOCTOATENBHOM pabOTHI CTY/IEHTOB MOKET
OCYILECTBIIATHCS B MUCbMEHHOM, YCTHON MJIM CMELIaHHOH (hopMe, ¢ NMPeCTaBICHUEM IPOIYKTa
TBOPYECKOH JEATENbHOCTH CTyJeHTa. B kauecTBe OpM M METOIOB KOHTPOJISI CAMOCTOSTEIILHON
paboThI CTYIEHTOB MOT'YT ObITh HCIOJIb30BAHBI JA0OPATOPHBIE PAOOTHI, KOJUIOKBUYMBI, 3a4€THI,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHbIE paboOThl U Ap. Kpurepusmu OLEHKH pPE3yIbTaTOB
CaMOCTOSITENIbHOW pPAabOThl CTY[EHTa SBISIFOTCA: YPOBEHb OCBOCHMSI CTYIEHTOM Y4eOHOro
MaTepuaia, YMEHMsI CTyJIeHTa HCIOJIb30BaTh TEOPETUUYECKHE 3HAHUSA IPU BBIIOJIHEHUU
UH/IMBUYAJIbHBIX 3aJaHuM; COPMHPOBAHHOCTh OOIIEY4YEOHBIX yMEHHUI; 0OOCHOBAHHOCTb U
YEeTKOCTh M3JIOKEHUS OTBETa; opopMIIeHHEe MaTepuala B COOTBETCTBUU C TpeOoBaHusimu. [lnan
IIOATOTOBKH:
® H3y4YUTb COOTBETCTBYIOUINH JIEKIIMOHHBIA MaTepUal
® U3y4YUTh OCHOBHYIO JIUTEPATYpy 10 TEME
® U3YYUTH JIONOJIHUTEIBHYIO JIUTEPATYPY 110 TEME
e 0(QOpMHUTH BBIIOJHEHHYIO pPAa0OTy NUCHBMEHHO WJIM B BHJE IPE3CHTAUU B
3aBUCHUMOCTH OT 3aJaHMsl
e cJeNaTh CTPYKTYPUPOBAHHBIE BBIBOJBI.
IToaroroBka Kk 3K3aMeHy
[Tpu moaroToBKe K 3K3aMeHY HEOOXOAMMO OPHEHTHPOBAThCS Ha KOHCHEKTHI JIEKIUH, pabouyro
IpOrpaMMy JUCLUIUIMHBI, HOPMaTUBHYIO, YUEOHYI0O U PEKOMEHIyeMYylo jutepaTrypy. OcHOBHOE
B IIOAOTOBKE K CJIa4ye dK3aMeHa - 3TO IIOBTOPEHUE BCEr0 MaTepuaia JUCLUUIUIMHEL, 10 KOTOPOMY
Heo0X0IUMO caBaTh dK3aMeH. Ilpu moaroroBke K crade sK3aMeHa Becb 00bEM pabOThl HYKHO
pacnpeneniaTe paBHOMEPHO 110 JHSIM, OTBEICHHBIM I NOATOTOBKH, KOHTPOJIUPOBATh Ka)K bl
JICHb BBINIOJJHEHHE HaMEYeHHOH paldoThl. B mepmon MoAroTOBKM K 3K3aMEHY CTYJEHT BHOBB
oOparraercs K y)xe U3ydeHHOMY (MpoiieHHOMY) ydyeOHoMy MaTtepuainy. [TonrotoBka BKItO4YaeT
B cebs TpW »dTama: caMoCToATeNIbHas pabdoTa B TEUEHUE CEMECTpa; HENOCPEICTBEHHAs
MOArOTOBKA B JHM, NPEALIECTBYIOIINME JK3aMEHy [0 TeMaM Kypca; MOJArOTOBKAa K OTBETY Ha
3a/laHus, cojeprkaluecs: B Ouierax. DK3aMeH MPOBOAMTCS MO OuieTaM, OXBaThIBAIOLIUM BECh
IIPOMJEHHBINA MaTepuaj AUCLHUIUIMHBI, BKIIOUYas BOIPOCH, OTBEIECHHBIE JJISI CAMOCTOSITEILHOTO
u3ydeHus. Jlng ycmemHoW chaduM  yKazaHHble B pabodeit mporpamme (opmupyembie
KOMIIETEHIIUM B pe3yJbTaTe€ OCBOEHUS TUCHMIUIMHBI JOJDKHBI OBITH MPOJEMOHCTPUPOBAHBI;
TOTOBUTHCS K DK3aMEHY HEOOXOAMMO HAUMHATh C MEPBOI JIEKIINH.
HoaroroBka MyJJbTUMEAUNHBIX NMPE3eHTALMN:
® 3HAKOMMTBHCS C TEMOM, LIENIBIO U 3ala4aMU
® COCTaBMTH IIAH MPE3EHTALMU COIVIACHO OCBOCHHOMY TEOPETUYECKOMY MaTepUalty
® IIPOU3BECTH MOMUCK B JEKLIMOHHOM MaTepHase, OCHOBHON U JONOJHUTEIBHOMN JINTEPATYpE
(akTHUecKoro MaTepuasa 1o TeMe
IIPOU3BECTH MTOMCK WIIIOCTPATUBHOTO MaTepuaia B CeTH "MHTEpHET"
COCTaBUTh IIPE3EHTALMIO IIPU TIOMOIIY cnenuann3uposadHoro 110
COCTaBUTh JOKJIAJ [10 WITIOCTPATUBHOMY MaTEpUaITy ITPE3EHTALIH
OTPENETUPOBATH MPE3EHTALNIO NIEPE]] cladel
B ocBoeHuu NUCHUIUIMHBI UHBAJUAAMH U JIUI[AMH C OFPaHUYEHHBIMU BO3MOXHOCTSMU
310pOBbsl 0OJIBIIOE 3HAYEHHWE MMEeT WHAMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTAllUM) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.
WuauBuyanbHble KOHCYJIBTAllMM IO MPEAMETy SBISIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOLIUM MHJMBUYaIN3allMU O0yYEHHS] U YCTAaHOBJIEHHIO BOCIUTATEILHOTO KOHTAKTa



MEXIy TpernojaBaTesieM W O00yJarollMMCS WHBAJIWIOM WM JIMIOM C OrpaHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBSI.
8. Ilepeyenb MH(GOPMANUMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NPH OCYLIECTBJICHUU
00pa3oBaTeIbLHOIO NMpolecca Mo JMCHUILINHE (MOYI10).

8.1 llepeuenb HHGOPMANUOHHBIX TEXHOJOTHIA.

— KoHcynbTHpOBaHUE TOCPEACTBOM JIEKTPOHHOM MTOYTHI.

— Vcnonp30BaHue CTyI€HTaMU AJIEKTPOHHBIX MTpe3eHTAlHi Ha Ja00opaTopHbIX paboTax
8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecreyeHusl.

Ne norosopa

[lepevenp TULIEH3MOHHOTO TPOTPAMMHOTO 00ECTICUeHUS

No77-ADD/223-D3/2017
Cornamenne Microsoft
ESS 72569510 ot
03.11.2017

No73-AD®D/223-D3/2018
Cornamenne Microsoft
ESS 72569510
06.11.2018

Microsoft Windows 8, 10

Microsoft Windows 8, 10

Ne77-ADD/223-D3/2017
Cornamenne Microsoft
ESS 72569510 ot
03.11.2017

Ne73—-ADD/223-D3/2018
Cornamenne Microsoft
ESS 72569510 ot
06.11.2018

Microsoft Office Professional Plus

Microsoft Office Professional Plus

Tlor. Ne344/145 ot
28.06.2018

[1O st oOHapy>KeHUsI ¥ TOMCKa TEKCTOBBIX 3aMMCTBOBAaHUH B
y4eOHBIX ¥ HAYYHBIX paboTax «AHTHUIUIATHATY», Ha OJUH TOJ

Kontpakt No74-ADD/44-
®3/2017 ot 05.12.2017

Beccpounast TUIEH3Hs CIIEIHAIN3HPOBAHHOTO
maremaruueckoro [1O StatSoft Statistica

8.3 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
— «Koncynbrant [Lrocy,

— «["apa"T».

9. MaTepl/IaJII)HO-TeXHI/I‘IeCKaﬂ

6a3a, mHeoOXoaMmasi s  OCYLIECTBJIEHHS

00pa30BaTeJIbLHOIO MPoLEecca MO0 AMCHUILINHE (MOIYJII0).

MarepuanbHO-TeXHUYECKOE 00ecreyeHNe AUCIMILINHBI
Ne Bun pabor
(MOAysI) U OCHALIICHHOCTh
1. JlekimoHHbIE Ayautopun 412, 419, ocHalieHHblE TPE3EHTALMOHHOU
3aHATUA TEeXHUKOU (mpoexTop, 9KpaH, KOMIIBIOTEP/HOYTOYK,
ay/IMoCcucTeMa) U COOTBETCTBYIOIIMM  MPOTPaMMHBIM
obecneuenuem (110).
2. JIaGopaTopHbie Aynurtopusi 412, ocHamieHHas HEOOXOIMMBIM JaOOpaTOPHBIM
3aHITHS 00OpyIOBaHHUEM ¥ TIPE3CHTAMOHHONW TEXHHUKOW (IIPOEKTOP,
JKpaH, KOMIBIOTEP/HOYTOYK, ayJIMocHucTeMa) u
COOTBETCTBYIOIIUM NporpaMMHbIM oOecriedyeHueM (110).
3. I'pynnoseie Aynurtopus 410, (kabuner)
(MHIMBUyaTbHBIC)




KOHCYJIbTAlluH

Tekymuid KOHTPOIb,

Aynutopust 412, 419.

MIPOMEKYTOUHAS

aTTecTanus

CamocrosTenbHas Kabuner s camocrosTensHON paboTel 437, OCHAICHHBIHA
pabora KOMITBIOTEPHON TEXHHKOH C BO3MOKHOCTBIO MOJKITIOYCHHUS K

cetu «HTepHET» U 00ECNEUEHHBIN AOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTeNIbHYIO CPEy YHUBEPCUTETA.

3an  Oubmuoreku KyOI'Y  ocHamieHHBIH  KOMIIBIOTEPHOM
TEXHUKON C BO3MOKHOCTBIO MOJKIIIOUEeHUS K ceTu «IHTepHeT» 1
00ECTIEYEeHHBIH JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-
00pa30BaTeNbHYI0 Cpely YHUBEPCUTETA




