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Mporpamma aucumnnnHbl "KynbTUBUMPOBaHME U (OU3MONOrUs pocTa MUKPOBHbIX kneTok"; 06.04.01 "Buonorus".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma aucumnnnHbl "KynbTUBUMPOBaHME U (OU3MONOrUs pocTa MUKPOBHbIX kneTok"; 06.04.01 "Buonorus".

Mporpammy oucumnnuHel paspaboTan(a)(1) ooueHT, K.H. (noueHT) skoenesa I.10. (kadpenpa Mukpobuonorum, LieHTp
6vonorum n negarormyeckoro obpasosaHus), Yakovleva_Galina@mail.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMorn KOMNeTEHLUN
MK-1 CNOCOBHOCTbIO TBOPHECKMN UCMOb30BaTh B HAYYHOM 1

NPON3BOACTBEHHO-TEXHONOrMYECKON AeATENBHOCTM 3HAHNSA (DYHOAMEHTaNbHbIX 1
NpUKNagHbIX pa3genos AUCLMNAVH (Modynen), onpeaensiowmx HanpasneHHOCTb
(Mpochunb) Nporpammbl MarncTpaTypbl

MnK-2 CNOCOBHOCTBLIO MNaHNPOBATL Y PEANN30BLIBATL NMPOGECCUOHANBHBIE MEPOMPUSATUS
(B COOTBETCTBUMN C HAMPAaBNEHHOCTbLIO (MPOOUNIEM) NPOrpaMMbl MarncTpaTypbl)

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

O6napatb TeopeTn4eCKknMm 3HaHnAMM 0 poctTe U pa3BnTU MMKpPOOpPraH3mMoB, onpegenarowmnecs BHyTpeHHUMN
hpakTopamu 1 3aBucglLMe OT BHEWHUX ndOBI/IVI, KOTOpPble MOryT N3y4aTbCs HA PA3/INYHbIX YPOBHSAX, B TOM YUCEe Ha
nonynaunMoHHOM M KNeTo4yHoOM

JlonxeH ymeThb:
- OPUEHTMPOBATLCS B KMHETUKE POCTa MUKPOOPraHN3MOB;

- MOHUMATb BO3MOXHOCTb BAMSHUS BHEWHKX PaKTOPOB Ha PM3NONOrnyeckoe COCTOSHNE KNeTOK MUKPOOPraHU3MOB 1
ynpaensTb UM.

JonxeH Bnanetb:
- TEOPETUYECKUMU 1 NPAKTUYECKMMI 3HAHNAMMW O POCTE, PasBUTUM 1 cnocobax KynbTUBMPOBaHUS MUKPOOPTraH3MOB,

- MarematnyecknmMm MetonamMmn oueHKn KNHETUKnN

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
- MPUMEHSTb MOJyYeHHble B paMKax Kypca 3HaHus Npu pelleHun NpuknagHbix U HayyHO-NpakTnyeckmx 3agad

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

[aHHas oncumunnuHa (Moaynb) BkAtoveHa B pasgen "B1.B.0 .3 OucumnamHel (Mogynm)" OCHOBHOW MPOdeccnoHanbHoM
obpasoBatenbHoii nporpammel 06.04.01 "Bronorus (Mukpobuonorus n Bupyconorus)" n oTHocuTcst K 06sa3atenbHbiM
JucuMnInHaM.

OcBaunBaetcs Ha 1 kypce B 1 cemecTpe.

3. 06bem aucuMnauHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSATENbHYO
paboTy obyuatlomxcs

O6was TpynoeMKOoCTb AUCLIMINANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eauHuML(bl) Ha 108 yaca(os).

KoHTakTHas paboTta - 28 4aca(oB), B TOM vucne nekuuu - 10 yaca(oB), NpakTMyeckne 3aHsTus - 18 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtosiTenbHas pabota - 62 4aca(oB).
KoHTponb (3a4éT / ak3ameH) - 18 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMNNHDL: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITeNbHON paboTbl MO AUCLMNNMHE (MOAYNIO)
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Mporpamma aucumnnnHbl "KynbTUBUMPOBaHME U (OU3MONOrUs pocTa MUKPOBHbIX kneTok"; 06.04.01 "Buonorus".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl

Tema 1. PocT MUKpoOOpraHvu3mos.
1.|lMapameTpbl pocTa KynbTyp 1 2 0 0

MMKPOOPraHn3MoB.
5 Tema 2. [NnTaHne MNKPOOPraHN3MoB. 1 5 0 0

‘|NMutaTtenbHble cpeabl.

Tewma 3. KynbTrBrnposaHue
MUKpoopraHnamos. OCHOBHbIE
3 [MeToAb! KyNbTMBMPOBAHMS 1 > 5

‘IMukpoopraHnamos. Konnoksuym no
Teme "Bronormsa ctaumoHapHO
gpasbl pocta bakTepuii".

Tema 4. KynbTypbl MUKPOOPraHn3MoB.
YcTHbIN onpoc no Teme "MeTtoapl
4.|KynbTUBUPOBAHNS N OCHOBHblE 1 2 2 0 15
napameTpbl pocta
MUKPOOPraHn3moB".

Tema 5. MNy6uHHBINA POCT B BUAE
NOrPY>XEHHbIX KNETOK UK WaprKoB
5.|6uomacchbl. PocT konoHwui 1 2 0 0
MUKPOOPraHM3MoB Ha NOBEPXHOCTU
NAOTHBIX Cpea.

Tema 6. BnusHue chaktopos
oKpyxarolen cpenbl Ha

6.[MnKkpoopraHnambl. XnsHb 1 0 14 0 32
MUKPOOPraHn3MoB B 3KCTPEMasIbHbIX
YCNOBUSX.
Ntoro 10 18 0 62

4.2 CopepxaHue aUCUUMINHLI (MOBYNSA)
Tema 1. Poct MuKpoopraHu3mos. MNapaMeTpbl pocta KynbTyp MUKPOOPraHU3MOB.

NcTopusi co3paHmns ocHOB Teopumn MKpobHoro pocta. OnpeneneHne TepMUHOB "pocT" 1 "pasmMHoXeHune". BennynHa
nonynsiLuM MUKPOOPraHU3MOoB 1 crocobbl ee onpeneneHns.. CobanaHcUpoBaHHbI U HecbanaHCUPOBaHHBI POCT.
OcHoBHble NapameTpbl: abCONOTHAsS CKOPOCTb POCTA, CPELHSS CKOPOCTb POCTa, YAeNbHAS CKOPOCTb POCTa, BPEMS
reHepauum, KOaMULNEHT PA3MHOXEHWS, ypoXai KynbTypbl. SKOHOMUYECKMIA 1 METABONNYECKNA KOIPULNEHTDI.
BrnusiHne koHUeHTpaumu cybctpata Ha CKopoCcTb pocTa.

Tewma 2. NMutaHne MUKpoopraHn3mMoB. lNuTtatenbHble cpeabl.

OcHoBHbIE rpynrbl MMTATENbHbBIX BEWECTB, HEOOXOAUMbIX A5 MKPOOPraHU3MoB. Makpo- 1 MUKPO3NEMEHTDI.
CneuwvanbHble aneMeHTbl. DakTopbl pocTa. [MoTpebHOCTH NpokapuoT B NuTaTenbHbIX BelwecTeax. PazneneHne
MUKPOOPraHW3MOB Ha Fpynrbl MO TURAaM NuTaHus. MNutatensHble cpenbl. TpeboBaHWs, NPeabABNSEMbIE K NMUTATENbHbIM
cpenam. Knaccudpmkaums nutatenbHblx cpea.

Tema 3. KynbTBMpoBaHue MUKpoopraHn3moB. OCHOBHbIE METOObI KYNIbTUBUPOBAHUA MUKPOOPraHU3MOB.
Konnoksuym no teme "Buonorus craumoHapHou cpasbl pocta 6akTepun’.

MNeproaunyeckas KynbTypa MMKpPOOpraHuaMoB. 3adepxka pocta (nar-nepuog). dakTopbl, BAsOWNE Ha
NPOLOMXUTENbHOCTb Nar-nepuoga. SKCNoHeHUManbHbI pOCT MUKpoopraHnamos. Pasa 3amenneHus pocta. bronorus
cTaumnoHapHoi goasbl BakTepuii: MexaHU3m obero oTeeTa Ha cTpecchl. OTMMpaHMe KNeTok B pacTylumx KynbTypax. Poct
MUKPOOPraHM3MOB MpPU HEMPEPBLIBHOM KyNbTUBUPOBaHWU. Pa3paboTtka xemoctaTa u Typbunocrata. 3HaueHue
HenpepbIBHOMO KYNbTUBMPOBAHUS 415 U3YHEHUS CBONCTB MUKPOOPraHW3MOB 1 A8 X NPakTUYeCKoro NCnosib30BaHNS.

Tema 4. KynbTypbl MUKPOOPraHu3moB. YCTHbIN onpoc no teme "MeToabl KyN1bTUBMPOBAHUSA U OCHOBHbIE
napameTpbl pocTa MMKPOOpPraHM3MoB"'.

YucTble KynbTypbl. BeloeneHune 4icToi KynbTypbl. [ony4eHne HakonuTenbHoW KynbTypbl. CUHXPOHHbBIE KYNbTYpbl.
CuHxpoHHas kynbTypa. MeTomabl NonyYeHnsi CUHXPOHHbIX KynbTyp. OLeHKa CTENEHN CUHXPOHM3auun. EcTecTBeHHas
CUHXPOHM3auus. ViccnenoBaHne CUHXPOHHBIX KYNbTyp ANt U3YYEHUS BAUSIHUS HA HUX BHELWHMX ¢pakTopoB. CMelwaHHble
KynbTypbl. KOHKYpeHLUs 32 OOMH 1 TOT Xe nuMUTUpYtowmia cybcTpart. MpoaykT ogHoro Buaa kak cybctpart ons opyroro.
B3avmopnencTerne XUILHUK-XEPTBA.

Tema 5. TnyOUHHbBIA POCT B BUOe NOrpy>XeHHbIX KNeTOK Win wapukoB 6uomaccbl. PoOCT KonoHun
MUKpPOOPraHU3MOB Ha NOBEPXHOCTU MNIOTHbIX cpea.
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Mporpamma aucumnnnHbl "KynbTUBUMPOBaHME U (OU3MONOrUs pocTa MUKPOBHbIX kneTok"; 06.04.01 "Buonorus".

nOpr)KGHHbIe kneTku 6uomaccol. PocT B Buae NOrpy>XeHHbIX Wapnkos 6uomacchl. PoCT KOnoHwui MUKPOOPraHM3mMoB Ha
NOBEPXHOCTU NMNOTHbIX NNTAaTENIbHbIX Cpen. Mogoenb pocTa KOJIOHUWN. 3KCI'IepI/IMeHTaJ'IbHOG n3yvyeHne xapakrtepa pocrta
6aKTep|/|aanb|x KOJTOHWNIA. ,ﬂByXMepHafl mMopnesib poCTta KONOHWIN MUKPOOPraHn3moB. I/I3yL|eH|/|e pocTa KONoHnn rp|/|6a.

Tema 6. BnusiHne chakTopoB OKpyXaroLLLei cpeabl Ha MUKpoopraHuaMbl. )KU3Hb MMKPOOPraHM3MOB B
3KCTpeMarnbHbIX YCNOBUSAX.

TeMbl pedpepatoB NocBsilEHbl BIIMSHUIO YCNOBUIA OKpYyXatolel cpelbl Ha pasBuTue U XU3HedesTeNlbHOCTb
MUKpoopraHnamoB. Cpean abrnoTUYecknx oakTopoB PaccMaTpUBaloTCA: BNaXKHOCTb cpeabl, KOHLUEHTpauums
pacTBOPEHHbIX BEleCcTB, NokasaTteb KUCNOTHOCTM cpefdbl, IapocTaTMieckoe JaBNneHne, OTHOLEHKe K TeMneparype u
MONEKYNSPHOMY Kucnopody, nydnctast aHeprusi. Cpeam 6UOTNYECKUX PaKTOPOB - MyTyanuaMm, CUHepruam, MeTabros u
napasnTtnam. OTaenbHoe BHUMaHue yaenseTcs NpucnocobneHnio MUKPOOPraHn3MoB K XXN3HU B 9KCTPEMaSIbHbIX
YCNOBUSIX.

5. MepeueHb yue6HO-MeTOANYECKOro obecrneyeHUs Ojisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMONHASTCS Mo 3aaHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYO paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbI0 CaMOCTOSITENbHOE OCBOEHME OTHOENbHbIX TeM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHYo, Hay4yHYIo 1 CNPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMMHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMA LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLmm 1 ocyLecTBleHNs 0bpasoBaTenbHON AesaTensHOCTH No o6pasoBaTefbHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteta, nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHucTepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIO o6pasoBaTtensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka henepanbHOro rocyapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) doenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHuBepcuTeta

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNAMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (MO,EI,yJ'HO) BKMKOYaeT OLeHOYHble MaTepualbl, HanpaBneHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII;I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKNO4YaeT OUueHO4YHble
cpenctea TeKkylero KOHTpons 1 oueHo4YHble cpenctea I'IpOMe)K)/TO‘-IHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXMUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMETEHLMIA NNaHnpyeMbiM pesynbtatam 0bydeHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEayPbl OLEHUBAHUS NS KaX40ro OLEHOYHOro CPeacTBa;
- KpUTEPUU OLIEHNBAHNSA ONS KaXA0ro OLEHOYHOro CPencTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKIKO4Yas TpeéoBava, npegbsasndaeMble K OEencTBuAM o6y'-|a|ou4v|x09|,
OEMOHCTPUMPYEMbIM pe3yfibTataM, 3adaHns pa3/indHbIX TUMOB.

®DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMNAUHBI (MOLYNO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)
OcBoeHWe oucumMnnmnHbl (Mooyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb OOCTYNHA 0byyaloWwWmUMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyatHoM Buae - B HayyHoii 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.
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Mporpamma aucumnnnHbl "KynbTUBUMPOBaHME U (OU3MONOrUs pocTa MUKPOBHbIX kneTok"; 06.04.01 "Buonorus".

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Buonnenku - http://www.medical-cg.ru/statya/news_detail.php?ID=163

BuoTtuueckme daktopsl - http://b-energy.ru/ecology-slovar/88-biocenoz-bioticheskie-faktory.html

BnusHue chakTopoBs okpyxatouen cpeabl - http://ekolog.org/books/3/2_3_1.htm

KynbTusuposaHue MukpoopraHnsmos - http://microbiology.ucoz.org/index/kultivirovanie_mikroorganizmov/0-32
CybcTpathl onst KynbTUBMPOBAHMS MMKPOOPraHn3moB - http://www.biotechnolog.ru/prombt/prombt6_2.htm

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nexkuum B xo.[le NeKUMOHHbIX 3aHSATUIA MONE3HO BECTU KOHCNeKTUpoBaHue yyebHoro matepuana. ObpaluaiTe
BHMMaHWe Ha Kateropuu, oopMynnpoBKK, PpackpblBatolme coaepXaHne Tex U UHbIX SIBNEeHWA 1
MPOLIECCOB, Hay4YHble BbIBObI U MPAKTUYecKne peKoMeHaaUun, nooXnTeNbHbli OMbiT B OpaTopcKoM
nckycctse. XenartenbHO 0CTaBMTb B paboynx KOHCMEKTax Moss, Ha KOTOopbIX Aenatb NoMeTku 13
PEeKOMeHO0BaHHON NMTepaTypbl, HONONHSIOWME MaTepuan NPoCcylWaHHOK NeKUUn, a Takxe
nogyepkuBatolme ocobyto BaXHOCTb TEX UMM UHBbIX TEOPETUYECKUX NONoXeHun. 3anaBaTtb
npenoaaBaTenio YTOYHSAIOLME BOMPOCHI C LIENbo YSICHEHNUS TEOPETUYECKUX NMONOXEHWA, pas3peLleHns
CMOPHBIX CUTYaLWA.

npakTnyeckue | MpakTnyeckme (CEMMHapCKre) 3aHATUS HANPaBEHbl HA PACIMPEHUE 1 AeTann3aumio TEOPETUYECKMX

3aHsATUA 3HaHWi, Ha BbIPABOTKY 1 3aKPENIEHNE HABBIKOB MPOECCUMOHANBHON NESTENbHOCTM, ABNSIOTCS
CPELCTBOM PasBuUTUS KyNbTypbl HAyYHOro MblWneHNs. [ns NoaroToBkKM K NpakTMyeckum
(CeMMHapCKMM) 3aHATUAM CTYLEHTbI MONyYaloT TEMbl 32 HELENO Aa Hadvana 3aHATHsA, noabupaioT 1
n3yyaloT Mmatepuan, npopabarbiBas OCHOBHYIO 1 AOMONHUTENbHYIO nuTepatypy. B npouecce
CaMOCTOSATENBHOrO 0By4YeHMS CTYAEHTBI MOMYYaoT HaBbIKM PABOThI C NEPUOANYECKON 1 HAYy4YHOM
nMTepaTypoii, NONb3yTCS 3NEKTPOHHbIMY Ba3amMu faHHbIX 1 IHTEpHET-pecypcamu.

camocTosi- | CamocTosiTenbHas paboTa CTy[AeHTOB BKIOYAeT NOArOTOBKY K YCTHOMY OMpPOCY, CEMUHAPCKUM

TenbHas 3aHATUAM 1 HanucaHve pegoepaTos Mo 3anaHHon Teme. [1s NoAroToBKK K YCTHOMY OTBETY CTyOeHT

pabota N3y4aeT NeKLMn, OCHOBHYIO 1 AOMONHUTENbHYIO NuTepatypy, nyénukaumm, nHgpopmaumio 13
NHTepHeT-pecypcoB. TemMa 1 BONPOCHI K CEMUHAPCKUM 3aHSITUAM, BOMPOChH! AN CAMOKOHTPONS
copepxarcsi B paboyeii yiebHoi nporpamMme 1 NOBOASATCS 00 CTyOEHTOB 3apaHee. OTBevast Ha
BOMPOCHI, CTYAEHTbl MOTYT B NPEAENbHO CXaTble CPOKU CUCTeMAaTU3UPOBaTb 3HaHWS, NPUoBpeTeHHbIe
B MpOoLecce M3y4YeHUs: AUCLUMIUHDI, COCPEeAO0TOYNTL CBOE BHMAHNE HA OCHOBHbIX MOHATUSIX,
COpMyNMPOBaThL NPUMEPHYHO CTPYKTYPY OTBETa Ha 3a4eTHbIe BOMPOCHI.

aK3aMeH NTOroBbIii KOHTPONb 3HAHWI, YMEHWIA, HABBIKOB CTYLEHTOB OCYILECTBASIETCS B BUAE 9K3AMEHA,
OCHOBHO LIeNbio KOTOPOTO LENbIO SIBNSETCS OLEHKA YPOBHS OCBOEHNS UM TEOPETUYECKNX U
NPaKTUYECKMX 3HAHWIA 1 YMEHUI, @ TaK Xe NPUoBPETEHHbIX KOMIETEHUMA. Ocob0 BaXHbIM YCNIOBUEM
MOLFOTOBKM K 9K3aMEHy SIBNSIETCS HanvMcaHue nnaHa oTBeTa 1 PE3ioMe NPOYUTAHHOMO
TEOPETNYECKOrO MaTepuana.

10. MepeveHb MHGPOPMaALMOHHBIX TEXHONOI UM, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuuniIuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npolecca no
AMCUMNAVHe (MoLyNio), BKNoYas nepeyeHb NporpaMMHOro obecnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme AUCLMNNNHBI (MOOYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp Ons pacnedatky pa3naToyHbix MaTepuanos.
MynbTumMeouiiHas ayoutopums.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

I'Ipvl Heobxo0aMMoCTn B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK 06y'-|a}OLIJ,I/IMI/IC$I MnHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- co30aHne TEKCTOBOW BEPCUM NtoBOro HETEKCTOBOIrO KOHTEHTA AJ1si er0 BO3MOXHOM0 NpeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE AN pa3fnyHbIX NOMb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO34aHVe BO3MOXHOCTEW A5 06y4atolwmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX NCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMSI HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIMIA;

- MPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHn3aunm pasnmnyHbIX
POPM NHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTYT
6bITb MCNONb30BaHbl ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aLmmn GOoPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU cAa4m oby4atowmMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAONXUTENBHOCTY UX COAYN:

- NIPOAONIXUTENIbHOCTU COoa4n 3a4éTa UM aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atolerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpebosaHusMu ®IFOC BO 1 yuebHbIM nnaHoM no HanpasneHuto 06.04.01
"Buonorus" n maructepckoli nporpamme "Mukpobuonorus u Bupyconorus’”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.04.3 KynbtuupoBaHne n gpu3nonornsi pocta MUKPObHbIX
K/IeTOK

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 06.04.01 - Buonorus

Mpodpunb nogrotoskm: Mukpobronorus 1 Bupyconorus
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. AnewunHa E.C., KynbTuBrpoBaHue MKPOOPraHU3MOB Kak OCHOBa BUMOTEXHONOMMYECKOr0 npoLecca [ONeKTPOHHbIi
pecypc]: yuebHoe nocobue / AnewmHa E.C. - OpeHbypr: OI'Y, 2017. - 191 c. - ISBN 978-5-7410-1658-9 - Pexum
poctyna: http://www.studentlibrary.ru/book/ISBN9785741016589.html

2. Mukpobuonorusi. Hactb 1. MpokapuoTnyeckas knetka [OnekTpoHHbln pecypc] : yuebHoe nocobue / H.I'. KypaHoBa,
I".A. Kynatagse. - M. : lpomeTeit, 2013. - http://www.studmedlib.ru/book/ISBN9785704224594.html

3. Mukpobuonorus. HYactb 2. Metabonmam npokapuoT [OnekTpoHHbIl pecypc] / KypaHosa H.TI". - M. : MpomeTeit, 2017. -
http://www.studmedlib.ru/book/ISBN9785906879110.html
4. DKONOrns MMKPOOPraHN3MOB - MUKPO3KONOrns: B KH. OCHOBbI MUKPOBMONOrK 1 MIMMYHONOMMK: y4eBHMK

[SnekTpoHHbI pecypc)/ nog pea. B.B. 3sepesa, M.H. BoityeHko. - M.: TOOTAP-Megnua, 2014. - 368 ¢. Pexunm goctyna:
http://www.studmedlib.ru/ru/doc/ISBN9785970429334-0006.html

JononHutenbHasa nuTteparypa:

MenmunHckas MUKpoBronorus, BUPYCONOrust 1 UMMyHoNorus: y4ebHuk. B 2-x Tomax [SnekTpoHHbIn pecypc)/ Mon pes.
B.B. 3Bepesa, M.H. Boiyerko. 2013. - T.2 - 480 c.. Pexwum gocrtyna:
http://www.studmedlib.ru/ru/book/ISBN9785970425855.html

Mukpobronorus [9nekTpoHHbI pecypc]/ M.:Hayka Hayka - Pexum goctyna:
http:/elibrary.ru/contents.asp?issueid=1012638 (nonHOTEKCTOBbIV fOCTYyN Ans XypHanos 2012-2013)

HeTpycos, A.W. Okonorusi MuKpoopraHuamosB : y4ebHuk ans 6akanaBpos : OAnsi CTYLEHTOB YHNBEPCUTETOB, 0ByYatowmxcs
no crneumnansHocT 012400 'Mukpobuonorus' u opyrum Guonornyeckum cneumanbHocTsm [TekeT] / A.W. HeTpycos, E.A.
BoHy-Ocmonosckas, B.M. NopneHko n ap.; nog pen. npodp. A. V. Hetpycosa - 2-e nsga. - Mocksa : KOpaiit, 2013 .7 266
c

Hetpycos, A.N. Mukpobuonorus [Tekct] / A.N. Hetpycos, N.B. KoToBa. - 2-e nag., ctep. - M.: Akagemusi, 2007 . - 352 ¢

3axaposa, H.I". Mukpobuonorusi B onpeneneHusix n unntoctpaumsix [Teket] / H.I'. 3axaposa, B.W. BepwunHuHa, O.H.
WnbuHckas ; Akag. Hayk Pecn. TatapctaH, OTa-Hue Men. n 6uon. Hayk. - KasaHb: ®aH: Akanemns Hayk PT, 2012. - 798
c

lNyces, M.B. Mukpobuonorus [TekcT] / M.B. I'yces, J1.A. Muneesa. - M.: Akanemusi, 2007. - 461 c.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 8 ns 9. Bl YHH

ARl | AL O



Mporpamma aucumnnnHbl "KynbTUBUMPOBaHME U (OU3MONOrUs pocTa MUKPOBHbIX kneTok"; 06.04.01 "Buonorus".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.04.3 KynbtuupoBaHne n gpu3nonornsi pocta MUKPObHbIX
K/IeTOK

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 06.04.01 - Buonorus

Mpodpunb nogrotoskm: Mukpobronorus 1 Bupyconorus
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHWe aucumnauHbl (MOayns) NpeanonaraeT UCMoNb30oBaHWe Cleaytolero NporpaMMHoro obecrneyeHns u
VHGOOPMALMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader X| nan Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"KoHcynbTaHT cTyaeHTa", AOCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbli 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSETCS 3NeKTPOoHHON bubnunoTtedHoi cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTEpHET K yuebHoM nnTepatype 1 LOMONHWUTENbHBIM MaTepuanam, NpMobpeTEHHbIM HA OCHOBAHUM NPSMbIX
[LOroBOPOB ¢ npasoobnanarensmm. NonHOCTLIO COOTBETCTBYET TPEHOBAHMSAM (oeiepanbHbIX FOCYAaPCTBEHHbIX

06pa3oBaTe/bHbIX CTaHAAPTOB BbICWWEro 06pa3oBaHUs K KOMMIEKTOBAHMIO BBNNOTEK, B TOM YCIE NEKTPOHHbIX, B
4yacTu POPMUPOBAHMS POHLOB OCHOBHOW ¥ OOMONHUTENBHON NMTEepaTypbl.
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