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Mporpamma ancumnnnmHel "MpokapuoTbl B 6uocdepe”; 06.03.01 "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

CrpaHnua 2 13 10.




Mporpamma ancumnnnmHel "MpokapuoTbl B 6uocdepe”; 06.03.01 "Buonorus”.

Mporpammy oucumnnuHbl paspaboTan(a)(m) OoueHT, K.H. (aoueHT) 3eneHnxuH M.B. (kagpenpa mukpoburonoruu, LieHTp
6uonorum n negarormyeckoro obpasosanus), Pavel.Zelenikhin@kpfu.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 npuobpeTaeMoi KOMNETeHLMK
OrnK-3 CNoCOBHOCTbIO NMOHMMaTb 6a30Bble NMPeAcTaBneHnsl 0 pasHoobpasuny BroNornYecKmnx

06eKTOB, 3Ha4YeHNe bruopasHoobpasust onist ycTonumeocTy brocdepsl,
CMOCOBHOCTBIO MCMONb30BaTh METOAbl HABMIOAEHNS, ONUCAHNS, UOEHTU(VKALMM,
Knaccudmkaumm, KynbTMBMPOBaHUS 61UONOrnM4ecknx 06 beKToB

OlK-8 CcrnocobHOCTbi0 060CHOBATL PONb SBOMOLMOHHOM Maen B 6LUONOrMyeckom
MNPOBO33peHNN; BNageHneM coBpeMeHHbIMA npencrtaBeHnsaMmn 00 ocHoBax
5BONIOLNOHHON TEOPUN, O MUKPO- N MAKPO3BOSIOLLMK

MNK-8 CMOCOBHOCTBIO MCMONb30BaTb OCHOBHbIE TEXHWYECKUE CPEeACTBa Nnoucka
Hay4HO-61oNorMyYecKoin NHGoOpPMaLIMK, YHBEPCANbHbIE NAKETbI NMPUKNAAHBLIX
KOMMbIOTEPHBIX NMPOrpamm, co3nasatb 6a3sbl aKCNEPUMEHTANbHBIX BUONOrNYECKMX
naHHbIX, paboTaTb ¢ GMONOrMYECKO UHChOPMaLmel B FoHanbHbIX KOMMAbIOTEPHBIX
ceTsix

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

- MPUYKHBI MOPCPONOMMYECKMX, BUOXNMMNYECKUX U (PU3NONOMMYECKMX UBMEHEHMI MPONCXOASALLMX C
MUKPOOPraHM3MaMm B PasimyHbIX 3KOMOMMYECKMX HALAX;

- 0COBEHHOCTN reoXMMNYECKOM 0esaTeNbHOCTU MUKPOOPraHn3MoB;
- 0COHEHHOCTY B3aMMOOTHOLIEHW MUKPOOPraHN3MOB Mexay COB0l 1 C MHOTOKNIETOYHBIMY (DOPMaMU XN3HW;

JonxeH ymeTb:

- OPUEHTNPOBATLCS B MAccrBe UHAOPMAaLIMA MO CYTU ONCUMNIINHBI;

HonxeH Bnagetb:

- 3HAHUSIMM 0 MUKPOBMONOrMYecKKX NpoLieccax NPOUCXoasLMX B aTMOCdepe, nefocdepe 1 rmapoceepe;
- 3HAHNSIMK O POSIU MUKPOOPraHM3MOB B KPYroBOPOTE BMOreHHbIX 9NEMEHTOB M SHEPTUK;

JlonxxeH 0eMoOHCTPpPOBaTh CMOCOBHOCTL 1 FTOTOBHOCTb:

- NIPUMEHATDb NOJTy4YeHHble B XO040e OCBOEHUA ANCUNNNNHDBI 3HAHUA B HpqueCCVIOHaﬂbHOVI OeATeNIbHOCTU ONng pelweHnsd
Hay4HbIX N MpPakTU4eCKmnx 3agau.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtoveHa B pasgen "B1.B.AB.5 OucumnnunHbl (Mogynmn)" OCHOBHON NPOtheCCUOHANbHOW
obpazosatenbHol nporpammbl 06.03.01 "Bronorus (He NPesyCMOTPEHO)" U OTHOCUTCS K AMCUMNAMHAM MO BbIBOpY.
OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 54 yaca(os), B TOM 4ucne nekuum - 36 4aca(oB), npakTnyeckme 3aHsTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 54 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS AUCLMUMIVHBI: 3a4€T C OLIEHKOW B 5 ceMecTpe.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN
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Mporpamma ancumnnnmHel "MpokapuoTbl B 6uocdepe”; 06.03.01 "Buonorus”.

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl u yachbl
KOHTaKTHOW paboTbl,

Paspenbl gucumnnuvHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Monyns Cemectp (B yacax) pabota
MpakTuyeckmellaboparopHble
Jlekumn 3aHATUA pabortbl

Tema 1. MecTo npokapvoT B

coBpeMeHHol Bruocdepe. BnnsHue
1. Ha NPoKapuoT OM3NKO-XUMNYECKINX 5 18 0 0 18

¢oakTopOB cpenbl

Tema 2. Baanmopgernctsme npokapuot
2.|1 Opyrux XuBbIX OPraHnN3Mos. 5 18 0 0 18

Tema 3. nobanbHble
3.|6uoreoxmmmyeckmne LUKbI, 5 0 8 0
OCYyLLEeCTBNSIEMblE MPOKapPUOTaMM.

4 Tema 4. Skonornyeckune

‘IMukpobuoTexHonornm. S 0 4 0
5.|Tema 5. buoreoTtexHonormm 5 0 4 0
Tema 6. Dkonornyeckue ctparerum
6. MWKPOOPraHn3MoB & 0 2 0 18
Toro 36 18 0 54

4.2 CopepXxaHue gUCLUNNNHbI (MOLYNSA)

Tema 1. MecTo npokapuoT B coBpeMeHHon 6uoccpbepe. BnusiHne Ha NpokapmnoTt ¢pm3nko-xmummyeckux coakTopos
cpenbl

BnusiHne BHelwHWX pakTOpPOB Ha XN3HeaesTeNlbHOCTb MUKPOOPraHn3MoB. 3eMHoe TaroteHne, MarHuTHble nons,
W3ny4yeHne, ConHevHas akTMBHOCTb, [MapocTaTndeckoe naeneHue. Temnepatypa. MNcuxpodounbHble 1 NCMXPOTPOgOHbIE
6aktepun. MNMpupoaa TepmoycToinumBocTn BakTepuin. KoHueHTpaums noHoB Bogopoaa. KUcnoTHOCTb cped obutaHms
MuKpoopraHuamoB. MexaHnam pH - romeocTasa cpegpl. Perynsums pH cpenbl. HeliTpodounsl, aumaoodunsl,
ankanudpunbl. OcMoTHYecKMe CBOCTBA PacTBOPOB. ["anoduibl, Mopckre, NpecHoBoaAHble (oopMbl. BapoTonepaHTHble,
6apochunbHble, obnnratHo - 6apodpunbHble MUKPOOPraHnambl. Aapobbl. AHaspobbl. dakynbTaTMBHbIE aHa3apPOobbI.
XapakTepucTtukn u ctpatndmkaums atmocgepbl. ATMocdpepa kak cpena ans obutaHusi u pacnpeneneHus
MUKpPOOpPraHnamMoB. duanonoro-buoxmMmyeckne ocobeHHOCTN MUKPOOPraHN3MoB atMocapepbl. BoooeM kak akocuctema.
Knaccudomkaums sogoemos. CTpaTudmkaums BoooeMoB. BHyTpeHHME BOOOEMbl MUKPOOPraHM3MOB Kak cpena
obutaHus. MnaHkToH, 6eHTOC, ranTobeHToC, NepudUTOH. PacnpeneneHve kucnopoaa B o3epax, pekax. Coctas u
aKTMBHOCTb MUKPOBHbIX COOBLWECTB BHYTPEHHUX BOOOEMOB. YNCNEHHOCTb MUKPOOPraHM3MOB B BOJOEMAX:
ONUroTpodoHbIe, ME3OTPOGOHbIE, 3BTPOBHLIE, ANCTPOMHbLIE BOAOEMbI. LInknbl BMOreHHbIX aNeMeHTOB B BO4OEMAX.
Mopckas cpena obutaHms. Xapaktepuctuka n ctpatndmkaums okeaHa. CoctaB U akTUBHOCTb MOPCKMX MUKPOBHbIX
coobuecTs. MmapoTepMarnbHble UCTOYHUKN. JTUTOTPOGOHbIE BakTepum, X 3Ha4eHne ans NpoayKTUBHOCTU
rmapoTepManbHbix 30H. Noysa kak cpena obuTaHUs MUKpoopraHnamoB. BoaHas dpasa noysbl. Kcepo-, Me3o-,
rurpodounbl. CTeneHb COXPaHHOCTU MUKPOOPraHN3MOB MNPV BbICbIXaHWW NOYB. 3Ha4YeHne BennyYnHbl pH noYyseHHoro
pacTeopa Onsl pasBUTMS MUKPOOPraHM3MOB, PerynmpoBaHune BenmynHel pH MukpoopraHmamamu.
OKMcNNTEeNbHO-BOCCTAHOBUTENbHbIA NOTEHUMAanN, MUKPO30HaNbHOCTb. Fa3oBas cpasa no4ebl. MUKpoopraHMambl 1
NMoYBeHHbI Bo3ayx. CocTas NoYyBeHHOro Bo3ayxa. AapobHble, aHasapobHble, MUKPOa3poUbHbIE FPyMbl
MMKPOOpPraHn3MoB noysbl. TBepaas dasa noysbl. KOHUEHTpauUus nuTaTenbHbiX BEWeCTB Ha TBepaoi dase. KoHuenums
NMo4YBEHHOro MUKPOBHOro ovara. Cykueccusi MUKPOOBHbIX cooblecTB noysbl. PyHKLMOHANbHAS POSb MUKPOOPraHM3MOB B
no4ee.

Tema 2. BzaumoeicTBMe NPOKApUOT M APYrUX XUBbIX OPraHU3MOB.
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Mporpamma ancumnnnmHel "MpokapuoTbl B 6uocdepe”; 06.03.01 "Buonorus”.

BroTnyeckme cBA3M € y4acTnemM MUKPOOPraHn3MoB. Tunbl B3aUMOOEACTBUIA MEX LY MUKPOOPraHU3Mamy 1 opyrumm
XuBbIMU cucTeMamu. KoHuenums 6notmyeckoro coobuwectsa MNoHATNE 0 KOHCOpLMyMax Kak (oyHKLIMOHANbHbIX €AMHMLLAX
6rioreoueHo3a. Buoosoe pasHoobpasme u romeoctas cuctemsl. Tpodpmyeckue n metabonuyeckne CBA3N.
MonoxwuTenbHble U OTpULAaTENbHbIE B3auMoaeincTems. Metabros, cumbros (MpoTokoonepaLms, KOMMEHCANN3M,
MyTyannsm, NapasvTnuam), KOHKYPeHUMS. AHTArOHUCTUYECKNE OTHOLWEHNS XMBOTHBIX Y MUKPOOPraHnamoB. OCobeHHOCTH
obMeHa nHhopMaumeid Mexy MUKpoopraHu3Mamm, cuctema "quorum sensing” 1 ee ponb B XM3HW NPOKapUoT.
CurHTpOgOUst U ee 0COBEHHOCTY Y MUKPOOPraHN3MOB. DKOTUMMYECKMA nonnmMopcpram. CuMOMO3bl NPOKAPMOT 1
npocTewmx. Ponb B3aMMOOENCTBNS B XU3HEAEATENBHOCTM CUMOMOHTOB. OCOBEHHOCTI CMMBNOTMYECKIX CBS3EA
NpocTenunx ¢ apxesaMmn-metTaHoreHamn. CUMBUOTUYECKNE CBA3W MUKPOOPTraHW3MOB M MHOTOKNETOYHbIX XUBOTHBIX.
CurmbrOo3bl MUKPOOPraHU3MOB 1 HACEKOMbIX (MypPaBbU-NMCTOPE3bl, TEPMUTLI, TIK, TapakaHbl, KNOMbl WATHWKK), NX
0Ccob6eHHOCTU. B3auMOOTHOLEHMS BONbOaxuii U X OpraHM3MoB-xo3seB. CUMBUOTNYECKUE CBA3M MUKPOOPTaHN3MOB 1
mnekonutarowmx. MukpobHble coobliecTBa Xenyaka XBavHbIX XUBOTHbIX. MUKPOOPraHn3Mbl-CUMOUOHTLI FPbI3YHOB,
ntuu. bakTepun-cnMOUoHTLI Yenoseka. CMBMO3bl HakTepuil 1 MOPCKMX XMBOTHbIX. CBETSWMECS BakTepum 1 nux
MaKpPOCUMOWOHTBI. Ponb npokapmoT B ry6okoBOAHbIX CMMOMo3ax. B3anMocesab napasmtuama 1 Mytyanmsma Ha
npumepe cumbrosos baktepuii poaos Xenorhabdus, Photorhabdus ¢ HemaTtonamn Steinernema, Heterorhabditis,
XO3SMCTBEHHOE 3HAYEHNE TAKOro B3aumoaencTems. MukpobHo-pacTuTensbHble B3aMMOLENCTBUSA, UX POnb B Buocdepe.
Knaccudpurkaumsa MmkpobHopacTUTeNbHbIX B3aMMOLEACTBUA. YPOBHN MUKPOBHO-paCTUTENbHBIX B3aMMOLEACTBMA. Ponb
MUKPOOPraHW3MOB B XU3HW pacTeHW 1 POfb PACTEHNI B XXN3HWM MUKPOOPraHmamoB. MnkpobHblie coobliecTtsa
pu3occepsl, pudonnaHbl. MukpobHble coobwecTsa cemeHu, comnnocdpepsl 1 donnnonnaHel. Bsanmopneiictaune
asoTdmkcupyrowmx baktepuii n3 pona Rhizobium ¢ 60608biMU pacTeHmsaMU. CUMOMO3 aKTUHOMULIETOB U PACTEHWIA.
I"pnbo-pacTmTensHblii cumbrnod. Mukopusa.

Tema 3. Tno6anbHble 6Moreoxmmmnyeckme LUKNbl, OCYyLleCTB/IsieMble NpOoKapuoTamu.

MepeHoc yrnepoaa Yepes nuwesble Lenu. OCHOBHbIE 3Tanbl LMKNNYECKUX NpeBpalieHnii yrnepoga. Obwas cxema
npespaLleHns NoaMMePOB PacTUTENBHOIO NPOMCXOXAEHNS B noyse. [pespalieHne 04HOYrNepoaHbIX COEOUHEHNIA:
doukcaums CO2 B HakTepuanbHOM poTocHHTE3e, CBsidbiBaHe CO2 3a cYeT aHeprun OKUCIEHNS HEOPraHNYeCcKmX
BelecTB (aHoprokcuaaumsl), retepotpocpHas domkcaumns CO2; obpaszoBaHne MeTaHa U3 O4HOYrNePOaHbIX COEaANHEHWA,
OKUCNEHNe MeTaHa 1 oK1CK yrnepoda - MetaHobakTepumn u kapbokcnoobaktepum. MNpakTmieckoe Ucrnonb3oBaHne
MUKPOOBHOI accMMMUisSLUM MeTaHona 1 ero NPon3BoaHbIX. MeTaHoreHesa u MetTaHoTpocus. AueTtoreHes. AspobHoe u
aHaspobHoe npeBpalleHne BOAOPACTBOPUMbIX OPraHMYecKux BelwecTs B noyse. KoHeyHble NpoayKThl AblXaHus,
HENonHoro okmucneHust n 6poxeHunsi. MukpobHoe pasnoxeHre reMULEenonos Kpaxmana, nekTnuHa B NpuMpogae.
A3pobHbIli U aHa3pobHBbI pacnan knetyatku; Bo3byautenm npoueccos. icnonb3oBaHne MUKPOOPraHM3MOB,
paspylaowmx Lenntonoay, ons buocnHtesa 6enka v ons Noay4eHUs raoko3sbl. JIMTHUH 1 ero pasnoxeHune
MUKpOOpraHuaMam. 3Ha4yeHre npouecca PasnoXeHust NUrHuHa ans rymycoobpasoBaHus. Pofib MUKPOOPraH1M3MoB B
06pa3oBaHMK 1 paspyLIEHNN r'yMyCOoBbIX BelwecTB. MUKpobHbI cMHTE3 MenaHnHoB rymycoobpasosaHme. ObpasoBaHue
KOpbl BbiBETPUBaHUS. JTuTOopubHbIE MUKPOBHbBIE cooblecTas. Pofb MUKpoopraHMamMoB B 06pa3oBaHUn 1 paspyLeHnm
MUHepanos. Linkn npespatleHms kucnopoaa v sogopona. Ponb MMKpoOpraHn3amoB B NpespalleHnn Kucnopoaa u
Bogopoa. ConpsixxeHHOCTb KPYroBOPOTOB Kncnopona n sogopoaa. Obuas cxema umkna azota. MnHepanusauus
(aMMOHUdprKaLMs) a30TCO-AepXalumx opraHnyeckux selects. AspobHoe 1 aHaspobHoe npespalleHne 6enkos,
HYKNEWNHOBBIX KMCNOT, MO4YeBUHbI, XuTHa. Cyabba obpasytowerocs ammmnaka, ObpasoBaHne OUTOTOKCMYECKUX BELLECTB
npu PasnoXxeHnn pacTUTENbHbIX OCTAaTKOB. HUTprdmkauus, nepeas 1 BTopas goasbl HUTpUgpukaummn. 'etepotpodHas
HUTpudpmkaums. OueHka NpoLeccoB HUTprUdUukaummn. NHrmbutopbl HATpUdMKaumi. HuTpuduumpyowas akTme-HOCTb
pasHbIX No4YB. VIMMOBMIM3aumns MMHepanbHOro asoTa B NOYBE, PpeMMHepanm3aums MMMobrnnaoBaHHOro asoTa.
JeHntpndpukaumsa npsaMas u KocBeHHas, cneunguyeckas n Hecneundunyeckas. Xapaktepuctmka MUKPOOpraHM3MoB,
CMocOo6HbIX K HATPATHOMY AblXaHWio. 3HaYeHNe NPoLEeccoB AeHUTpudmKaumm B o6eaHeHUN NoYBbl a30ToM. Perynsuus
OeHnTpudmkaumm arpotexHudeckumm npuemamm. Asotgomkcaums. Oblwas oueHka npouecca. CumbrnoTnyeckme
a30TgUKCUpYOLWMe MUKPOOopraHmambl. Hecumbuotudeckne (cBo6oaHOXMBYIWMNE) a3pobHbIE 1 aHaspobHbIe
asoTodhmkcartopbl. Pukcaumsa asoTta B pusocgepe 1 gounnocgepe. CBa3b azotdomkcaumm ¢ POTOCMHTE3OM.
MpeBpaLlieHme gpocopa n kanusa. Ponb MUKpOOPraHn3mMoB B MUHEpanu3aLmm ooctopopraHmyeckmx coeAUHEHNA.
Mobunnsauusi TpyoHOPACTBOPUMbBIX pocdaToB KanbLims KUCNOTOODpasyoWwmMm aBTOTPOPHbLIMI 1 reTepoTPOGIHBIMM
MuKpoopraHuamamn. Mukpobronormyeckoe 3akpenneHme docgopa. Ponb MUKpoopraHM3mMoB U NNIWAAHNKOB B
N3BNEYEHMWN Kanns N3 NepBuYHbIX U BTOPUYHbLIX MUHEPAaNoB. Xenatmaaums Kkak ocobblli chakTop BbiBeTprBaHus. Obwas
cxema uukna cepbl. ObpasoBaHue CepoBOLOpOaa CynbghaT BOCCTAHABNMBAOWMMY BakTepmsMn 1 ero cyibba B pasHbix
noyeax. Teopusi BioreHHoro cofoHakonneHms. OkmcneHne cepbl POTOCUHTE3NPYIOWUMUN 1 BECLIBETHBIMU CEPHBIMU
6akTepusaMun. TUOHOBbLIE BakTEpPUM N NX POSb B CEPHOKUCNIOTHOM BbIBETPUBAHUMN.

Tema 4. 3konornyeckue MVIKpOﬁVIOTeXHOﬂOI'VIVI.

OCHOBHbIE NPVHLMMbI 6UOAECTPYKLUMU OPraHUYecKmX OTX0LO0B. XapaKTepucTuka otxonos. AspobHast u aHaspobHast
6v00ecTpyKLUUS: NPenMyWwecTsa U HegoctaTku. MpUHUMNEI MHOrO3TanHoM O4YMCTKU CTOYHBIX BoA. BroaecTpykums
TBEPAbIX OpPraHNYeckmx oTxo40B. Tekyliee cocTosiHue oTpacnv. buopemenmaumns aHTpPONOreHHo-3arpsi3HEHHbIX
naHawagToB. Buapl 3arpsasHeHnii n 3arpssHuTenn (noys, Boa, atmocdepsl). MoHaTue o 6uopemeanavim. MprHLMMLI
6ropemeamnaummn. OcHoBHbIE cnocobbl 1 NpueMbl GriopeMeanaLmn Pas3nnyHbIX aHTPOMNOrEHHbIX 3arpsi3HEHN (MoYB, BOA,
atMocdpepebl). CoBpeMeHHoe nonoxeHwe B obnacTtv buopemenmauum.

Tema 5. BuoreotexHonorum

AKTyal’IbHOCTb I'Ip06HeMbI. OCHOBHbIE MOHSATUSA BMOreoTexHONornn MeTannos, NCTOPUA pPa3BUTUA HanpasneHus.
DU3nNKo-xMMmyeckmne oCHOBbI BhilenavymBaHnUs MeTannos N3 pya. BoiwenaymnesaHue metannos 13 CynbdouUaHbIX pyn.
MI/IKpOOpFaHI/I3MbI - Y4aCTHUKKM npoLeccos. BnunsaHue PU3NKO-XMMNYECKNX (PakTOPOB Ha NpoTekaHne NpoLeccos
BblllenadynBaHus. Cyl.l.l,eCTBYPOLLI,I/Ie MI/IKpO6I/IOJ'IOFVILIeCKI/Ie TexHonornn nepepa60TK|/| py4d 1 KOHUEeHTpaToB.
MI/IKpOOpFaHI/I3MbI Kak 6I/IOCOp6€HTbI MeTannoB. SKONOrm4eckmne acrnekTol BUOreoTeXHONOrMN MeTansoB.
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Tema 6. 3konornyeckue cTparermm MMKpoopraHu3moB

Cuctembl knaccudbukaumm skonorndeckmx ctparermin. Cucrtema lNuankm, cuctema Yutrekepa, cuctema
PameHckoro-I'paima, ?CruHTtetndeckan? cuctema. OCHOBHblE NPU3HaKW FPYMn OPraHn3MoB B KaXA0W UX CUCTEM.
MprMeHUMOCTb paspaboTaHHbIX s BbICWIMX OPraHM3MOB MOHSATUIA B paMKax TEOPUM SKONOTMYECKUX CTpaTerni K
MUKPOBHBIM coobLiecTBam.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolLyxcs BbINOMHAETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUs, HANpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMNUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa30oBaTebHBIMU PECYpcaMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pas3oBaTENbHBIM MPOrPaMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpammam MarucTpatypbl (YyTBEpXOeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTeibHOM0 y4pexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbllii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepansHOro yHmBepcuteTa

6. DOHA OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNIUHE (MOOYIO) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTOHHOM aTTecTaunm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTatamM 06y4eHus o SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKIM MO ANCUUMNVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPUM OLIEHNBAHNS AN KAX 0o OLEHOYHOro CPEeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSAM 0byHatowmxcs,
LEMOHCTPVPYeMbIM pe3dynibTataM, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6X0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (MOaynsi) npeanonaraeT n3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTyMHA 0b6y4atowmnMcs B OAHOM U3 OBYX BapUaHTOB (MM60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npy BBELEHMM 0OYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHMKN NeYaTHbIX M3aaHUn BBNNOTEYHbI
ooHA, AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 akaemnnsapa (ans obydatowmxcs no ProC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepartypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.
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8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIS)

FEMS Microbiology Reviews - http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1574-6976
Microbiology online - http://www.microbiologyonline.org.uk
OnemeHTbl 6onblON Hayku - http://elementy.ru

9. MeToguueckme ykasaHusl oisi 06y4aloLLMXCA MO OCBOEHMUIO AUCLUN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHoaumm

nekumm Nekunsa ABNSETCSH OLHMM U3 OCHOBHBIX BULOB ayAMTOPHON paboTel 0byyatowerocs. B xone nekuuii
npenogaeartenb n3naraeT OCHOBHblE, HAMBONee CNOXHbIE MOHSATUSA U TEMbI, & TAKXE CBS3AHHbIE C HEll
TEopeTnYecKre 1 npakTuyieckne npobnemol.lNepen Hauanom kypca oby4aemMomy cnenyet
03HaKoMuTCS ¢ paboyei Nnporpammoit u nnaHom nekuuii. Obyyaemblii B X04e NEKLMOHHOMO Kypca
OOMXEH NOMHUTb, YTO KaxXdas U3 aTux nekunin Nnpencrasnsier KoMMnnekc TeopeTn4ecknx MaTepmnanos,
BK/IOYAIOLWMX KPATKOE OnuncaHve npobnemaTuky Kypca 1 He SIBRSIETCS MCHEPTbIBAOWMM ONMCAHNEM
cogepxaHus gucumnaunHel. Obydaemble KpaTko KOHCMEKTMPYIOT NEKLU U NCNONb3YIOT 3TN
KOHCMeKTbl 4Na fanbHelwel 6onee paclmMpeHHon caMoCToSITENbHOW PaboThl C PEKOMEHIyeMOo
nnTeparypomn n Opyrumm NCToHHUKaMn nHgopmaumm

npakTnyeckune ﬂpaKTquCKme 3aHATUA KakK U NeKUnoHHble ABNAI0TCSA OCHOBHbIM BUOOM ay,D,I/lTOpHOIZ p8.60TbI

3aHATUA 06yqaeMoro. Llenb npakTn4eckmnx 3aHATUIA - NOMOYb 06yqarou4v|Mc9| 3aKpennTtb N yrny6|/|Tb 3HaHUNA
TeopeTn4eckoro marepumana. Momumo 3aKpenyieHnsa n3y4eHHoro matepuana, 06yl4aeMb|e passunBaroT
YMEHUA N HaBblKN B paGOTbI C martepunanamu, npegcrasneHHbIMU B NUCTOYHUKAX.

camocTosl- | B xonme camocTtosTenbHol paboTel 0byyatolwmecs NPoBoAAT NPopaboTky TEOPETUYECKMX MaTepranos

TenbHasl MONYYEHHbIX HA ayUTOPHBIX 3aHATUSX. CTyOEHTaM PEKOMEHOYETCS NOCNE 3aBEPLWEHNS 3aHATUAN B

pabota 3TOT Xe [eHb NPoCMaTpuBaTh U aHANM3MPOBATb TEKCT NEKLUIA U 3aNUCK C MPAKTUHECKUX 3aHSATUI.
HekoTopble TEMbI, @ TaKXXe HESICHbIE BOMPOCHI TPEOYIOT AOMONHUTENBHOMO CAMOCTOSTENBHOMO
TBOPYECKOro noucka. B HEKOTOpPbIX Cryyasix HesICHbIE BOMPOCHI CleayeT (oUKCMPOBaTh, YTOObI
MONy4MTb KOHCYNbTaUuio y npenogasatens. [pu noaroToBke K cnenytoweid ek noBTopsTb
MpeLblaoyLLyto C YH4ETOM 3HAHWIA 1 HABLIKOB, MOMYYEHHbIX B XO€ NPaKTUYECKUX 3aHaTuii. Cnenyet
PErynsipHO NMOBTOPSATb OCHOBHbIE MOHSATWS U TEPMUHbI MO 3a4aHHON TeMe AJisl SPAEKTUBHOM
MOLFOTOBKM K 3a4eTy

3a4eT c 3aueT npeacrtasnseT coboi NPoBepKy NonyYeHHbIX B X04e Kypca 3HaHuit. Moarotoeka obyyatowerocs
OLEHKOI | K 3a4eTy BK/OYAeT CaMOCTOSITENbHYIO paboTy B TEYEHWE CEMECTPA U HEMOCPEACTBEHHYIO NOLrOTOBKY
B AHU NpeawecTBytolwme 3a4eTy. [oaroTosky LenecoobpasHo HadvaTtb ¢ NnaHupoBaHus u nogdopa
nutepaTtypbl. Mpexae Bcero cneyet BHUMATENbHO M3YYnTb NPOrpamMmMy OMCLMMIUHGI 1
npeAacTaBNeHHble B Heil NpuMepHble BOonpockl. CnefyeT BbloennTb Hanbonee HEMOHATLIE N HaUMeHee
3HaKOMbIe MYHKTbI 1 yAENUTb UM 0cO00e BHUMaHMeE.

Mpun NnoaroToBke K 3a4eTy HeOBXOAMMO OCYLWECTBUTL NOBTOPEHME BCEro Matepmana no kypcy. Ha aty
paboTy He06X0AMMO BblAENUTL HaMboNbluyto YacTb BpeMeHu. Cheaytowen ctaguer senseTcs
CaMOKOHTPO/b 3HAHWS U3y4eHHOro MaTepuana, KoTopblil 3aKo4aeTcs B YCTHOM OCBELEHNI pasHbIX
yacTel MaTepuana nporpammbl. [ns yCBOEHWs MHCpopMaLm NOMUMO BepBanbHOro MexaHuama
LenecoobpasHo 3a4eMCTBOBATbL U MOTOPHbIE PECYPCHI NaMsTy, Koraa obyyaowmnecs B NMCbMEHHOM
BMOE MO NaMSiTU NbITAOTCS BOCMPOV3BECTV OCHOBHbIE KOHLIEMNLIMI Kypca B rpadouyeckoM Buae.
O6yyarloWwmnincs NONXeH 4EMOHCTPMPOBATb NOHUMAaHNE B3aMMOCBSI311 OCHOBHbIX MOHSITWIA
AUCLUMNAVHBI, MPOAEMOHCTPMPOBAaTL CNOCOBHOCTU K aHan1ay npw UCMoNb30BaHNMN y4eBHbIX
MaTepnanos.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOINMIA, UCMOJIb3YEeMbIX MPU OCYLLLECTBIEHUM 06pa3oBaTeNibHOro
npouecca no gucuunauHe (MOOyno), BK/IOUasi nepedeHb NPorpamMMHOro obecneyeHmst 1 UHGOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb NHPOPMALIMOHHBIX TEXHOMOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHNN 00pa3oBaTeNbLHOro NpoLecca no
LMCLMMNMHE (MOOYNIO), BKNOYAs NEePEeYEHb NPOrPamMMHOro 06ecneyeHns 1 MHGPOPMALMOHHBIX CIPABOYHBIX CUCTEM,
npencTasneH B MpunoxeHun 3 k paboyei nporpamme OUCUUNAUHBI (MOLYNS).

11. OnucaHue maTepuanbHO-TeEXHUYecKon 6a3bl, HEO6GXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpanuua 7 n3 10. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnnmHel "MpokapuoTbl B 6uocdepe”; 06.03.01 "Buonorus”.

MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apantauumuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atowmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harmpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNe BUPTYanbHbIX nabopaTopuin U CUMYNSLNOHHBIX
TEXHONOIMIA;

- NPVIMEHeHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWI Ons nepefady MHOPMaUUK, OpraHn3auun pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOW paboTbl oby4atowerocs ¢ npenonasartenem, B TOM Yucne Be6UHaApOB, KOTOPbIE MOTYT
ObITb UCMONb30BaHbI AJ1s1 NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 06y4eHmsl, NpoBedeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAaAamMn 1 3aWnTbl BbINOHEHHbIX paborT,
NpoBeeHNs TPEHVHIOB, OpraHM3aUmmn KONEeKTUBHOWM paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumnm CpOpM TeKkyLlwero n npomMexyTo4Horo
KOHTpPONA;

- YBENNYEHMe NPOOOMXNTENIbHOCTU caa4ym oby4atowmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 y4ebHbIM nnaHom no HanpasneHuo 06.03.01
"Bronorng" n npogouno NoaroToBKM "He NPesyCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B./]1B.5 lNpokapuorsl B 6uocghepe

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. Obwas akonorus : y4ebHVK Onsi CTYLAEHTOB BbICIIMX Y4eOHbIX 3aBeAEHWA, 0BY4aOWUXCS MO HANPaBNEHUIO NMOArOTOBKY
6akanaBpos, MarncTpos 'brionorus’', 6onorMYeckM cneuranbHOCTSM U MO CreunanbHOCTU 'Broakonorvs' HanpaeneHus
'Skonorusa u npupogononb3osaHue' / A. K. bpoackuii .? 5-e naa., nepepab. n gon. ? Mockea : Akagemusi, 2010 .? 253,
[1]c. : wn., Tabn. ; 22 .? (Bbicwee npogeccroHanbHoe obpasoBaHve, EctecTBeHHble Haykn) (Bakanaspuart) .? bubnvorp.:
c. 251-252 .7 ISBN 978-5-7695-7761-1

2. Mup MukpoopraHuamos B Gruocdgepe [OnekTpoHHbIi pecypc] / H.A. Kosanes, M.A. Kpacouko, B.®. JIutBUHOB - MuHCK :
Benopyc. Hayka, 2014. - http://www.studentlibrary.ru/book/ISBN9789850816931.html

3. 9Konorns MUKPOOpPraHM3MOB 3KCTPEMANbHbBIX BOOHbIX CUCTEM [DNEKTPOHHBIN pecypc] / Hamcapaes b.6., Abuayesa
E.lO., NaBpeHTbeBa E.B., baHsapakuaesa T.I'., bapxytoea [.[., bysHTyeBa J1.b. Y4yebHoe nocobwe. - YnaH-Y ns:
WsparenbctBo BypsTckoro rocyHusepcmuteta, 2008. - 94 ¢. -
http://window.edu.ru/resource/543/63543/files/microorganism_ecology.pdf

JdononHutenbHaa nuteparypa:

1. DKonorus MMKPOOPraHU3MoB : y4ebHuK ans 6akanaBpos. : AAs CTYOEHTOB YHNBEPCUTETOB, 0BYyYaOWUXCs No
cneumanbHocTn 012400 'Mukpobuonorus' n opyrum 6uonorvdeckum crneuunansHocTsm / [A. . Hetpycos, E. A.
BoHy-Ocmonosckas, B. M. NopneHko n gp.] ; noa pea. npod. A. V. Hetpycosa .? 2-e nsa. ? Mocksa : fOpaiT, 2013 .7
266, [1] c.

2. 9konorus : yiebHoe nocobue ons npuknanHoro bakanaspuara : ANns CTyAEHTOB BbICWUMX y4eOHbIX 3aBeeHWA,
obyyarowmxcst No ecTeCTBEHHO-Hay4YHbIM HanpasneHnsaM u cneunanoHoctam / J1. H. bnvHos, B. B. Monsikoea, A. B.
CemeHua ; nog obuw,. pea. a.x.H. J1. H. BanHoea .? Mockea : HOpaiit, 2016 .? 207, [2] c.

3. AHamMmokc-bakTepun B npupoLe 1 akobuoTexHonornm [OnekTpoHHbln pecypc] / A.H. HoxesHukosa, H0.B. luttn, E.A.
Boukosa, .M. 3ybos, M.I". 3yboB; nox obw,. pen. A.H. HoxesHukosoit - M. : Jloroc, 2017. -
http://www.studentlibrary.ru/book/ISBN9785986992419.html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B./]1B.5 lNpokapuorsl B 6uocghepe

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

Hanpasnenue nogrotosku: 06.03.01 - Buonorus

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT UCMoNb30BaHWE Cleaytolero NporpaMMHoro obecneyeHns u
VNHGOOPMALMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUN B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyyatowmmes. MHoronpodounbHbli 06pasoBaTtenbHblii
pecypc "KoHcynbTaHT CTyOeHTa" SBNSETCS 3NeKTPoHHON bubnuoTtedHoi cuctemoit (36C), npenoctasnsatoweli 4ocTyn
yepes ceTb VIHTEpHET K yuebHoM nnTepatype 1 LOMONHWUTENbHBIM Matepuanam, NpMobpeTEHHbIM HA OCHOBAHUM NPSMbIX
[LOroBOPOB C npasoobnanarensmm. MNonHOCTLIO COOTBETCTBYET TPEHOBAHMSAM (oeiepanbHbIX FOCYAaPCTBEHHbIX

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

CtpaHuua 10 ns 10.




