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Mporpamma oucuunnmHbl "9konorus MmmkpoopraHnamos”; 06.03.01 "Buonoruns”.

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 oucuunnmHbl "9konorus MmmkpoopraHnamos”; 06.03.01 "Buonoruns”.

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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-5 CNOCOBHOCTbIO MPUMEHSATL 3HAHNE MPUHLIMMOB KNETOYHON opraHn3auum

Bronornyecknx 06 bEKToB, BUOPU3NHECKNX 1 BUOXMMUYECKMX OCHOB, MEMBPAHHbIX
NPOLLECCOB 1 MONEKYSIPHBIX MEXaHN3MOB XU3HEeAes TENbHOCTH

MK-8 CNocobHOCTbO NCMONb30BaTbh OCHOBHbIE TEXHNYECKME CPeACcTBa novcka
Hay4HO-61oNornyeckoin MHgopMaLmm, yHmBepcanbHble NakeTbl NPUKNaaHbIX
KOMMbIOTEPHbIX NPOrpaMM, co3anaeatb 6a3bl aKCnepuMeHTanbHbIX 6MONOrnYeckmx
NaHHbIX, paboTaTb ¢ 6MONOrnMYeckoin nHgopmMaume B rnobanbHbIX KOMMbOTEPHbIX
ceTsx

Obyvarowumitcs, OCBOMBLWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

- NPUYNHBI MOPAOONIOrNYECKMX, BUOXNMUYECKMX U dousnonornyeckmnx M3MEHEHWIA npouncxogsawmx c
MUKPOOpPraHn3mMamm B pas/inyHbIX 3KONOrmM4eCckKnx HWax;

- 0COBEHHOCTY FrEOXMMUYECKON LeATENBHOCTU MUKPOOPraHN3MOB;
- 0COBEHHOCTV B3aMMOOTHOLEHW MUKPOOPraHn3MoB Mexay coboli 1 ¢ MHOTOK/IETOYHBIMY CDOPMaMi XN3HW;

JonxeH ymeTtb:

- OPVEHTNPOBATLCS B MaccMBe MHGOPMaLMK Mo CyTU AUCLMIIVHBI;

HonxeH Bnagetb:

- 3HAHUSIMM O MUKPOBMONOrMYECKMX NPOLIECCAX MPOUCXOASAILMX B aTMOCEPe, Nefocdhepe U rmapoceepe;
- 3HaHWSIMW O PONN MUKPOOPFaHN3MOB B KPYroBOPOTE BMOreHHbIX 3NEMEHTOB 1 3HEPrUN;

JlonxeH BeMOHCTPMpPOBaTh CNOCOBHOCTL Y FOTOBHOCTb:

- NPUMEHATb NoNy4eHHble B XO04€ OCBOEHUA ONCLUUMITINHDI 3HAHNA B I'IpOCpeCCVIOHaJ'IbHOVI OeATEIbHOCTU ONA peweHuns
Hay4HbIX N NPakTU4eCKnX 3anad.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAodeHa B pasgen "B1.8B.0B.10 OucunnnnHbl (Mooynn)" OCHOBHOM NpodOecCuoHanbHom
obpaszoBatenbHoi nporpammel 06.03.01 "Brionorus (He NPeayCMOTPEHO)" M OTHOCUTCS K AMCLMUMAMHAM Mo BbIGOpPY.

OcBauBaeTcs Ha 4 Kypce B 7 CEMECTpE.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM 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 - 42 yaca(os), B TOM 4yucne nekuum - 20 yaca(oB), npakTnyeckme 3aHsTus - 10 yaca(os),
nabopaTtopHble paboTbl - 12 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 66 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 7 CEMECTpE.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMNNIMHE (MOAYNIO)
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Mporpamma oucuunnmHbl "9konorus MmmkpoopraHnamos”; 06.03.01 "Buonoruns”.

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

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

Tema 1. MecTo npokapvoT B

coBpeMeHHol buocdepe.

MpokapnoTbl aTMo-, FTMaPO- U
1 |[nenoccoepei, 0COBEHHOCTU KX v 10 0 0 29

‘|dyHKUMOHANBHOM aKTUBHOCTMW.
BNUgHME Ha NpokapuoT
PU3NKO-XUMUNYECKNX GDAKTOPOB
cpenbl

Tema 2. Baaumopgerictsume npokapuot
N OPYTrUX XMBbIX OPraHU3MoB. Tunbl
B3aVMOLENCTBUIA Mexay
MUKPOOPraHm3Mamu 1 opyrumm
XuBbIMK cuctemamu. KoHuenums
2.|6uotuyeckoro coobuecTaa. 7 10 0 0 22
OcobeHHOoCTU 0O6MeHa UHgopMaumei
MEeXIy MUKPOOPraHU3MaMu.
CuHTpOoUst n ee 0cobEHHOCTN Y
MUKPOOPraHn3MOB.

Tema 3. MobanbHble
BroreoxvMmyeckme LMKnbl,
ocylecTBnsiemMble NpokaproTamu.
Broreoxmmmyeckuin cConpsiXeHHbIN
3 [WvKn yrnepoaa, kucnoposa u v 0 4 4

‘|soaopoaa. Linkn npespaluexHnia
asorta. peBpalleHne coeanHeHnn
goocgopa v kanna. Linkn
npespateHns cepbl. lNMpokapnoThbl
Kak reonormyeckas cuna.

Tema 4. Skonornyeckue
MUKPOBMOTEXHONOMUN.
4 BruopecTpykums opraHm4eckux 7 0

‘lotxonos. Buopemennauus
AaHTPOMOreHHO-3arPSA3HEHHbIX
naHoWwagToB.

5.|Tema 5. BuoreotexHonorum 7 0 2 0

6 Tema 6. Dkonornyeckume crparerum v 0
‘|MMkpoopraHnamoB

NToro 20 10 12 66

4.2 CopepxaHue auCUUMNINHLI (MOBYNSA)

Tema 1. MecTo npokapuoT B coBpeMeHHon 6uocdpepe. NMpokapuoTbl aTMO-, FTMAPO- U Negocdepbl, 0COGEHHOCTN
nx PyHKLUOHaNbHON aKTUBHOCTU. BIMSIHUE Ha NPOKapuoT oM3nKO-XuMn4eckux ¢paktopos cpenbl

CrpaHnua 4 n3 11.




Mporpamma oucuunnmHbl "9konorus MmmkpoopraHnamos”; 06.03.01 "Buonoruns”.

BnvsiHme BHeWHNX (pakTOPOB Ha XN3HELESATENbHOCTb MUKPOOPraHN3MoB. 3eMHOE TAroteHne, MarHuTHble nons,
WNanyveHune, ConHeuHas akTMBHOCTb, MmapocTaTmyeckoe nasneHue. Temnepatypa. MNcmxpodunbHble U NCUXPOTPOMHbIE
6akTepun. MNprpoaa TepmoycToitumnsocTn bakTepuid. KoHueHTpaums noHos Bogopoaa. KucnotHocts cpesl 0butaHms
MUKpoopraHmamoB. MexaHuam pH - romeoctasa cpeapl. Perynaums pH cpenbl. Heiitpodounsl, aumoodoumnsi,
ankanugpunbl. OCMOTMYECKME CBOMCTBA PacTBOPOB. ["anogunbl, MOPCKMNe, NPECHOBOAHbIE (POpMbl. BapoTonepaHTHbIe,
6apodounbHble, 0bnuraTHo - 6apochrnbHLBIE MUKPOOPraHnambl. A3pobbl. AHaapobbl. DakynbTaT1BHLIE aHA3PO0I.
XapakTepucTukm 1 ctTpatngukaums atmocdepsl. ATMocdpepa kak cpefa ans obuTtaHus 1 pacnpeneneHus
MUKPOOPraHnamMoB. ®uanonoro-6uoxnmmyeckne 0CobeHHOCTU MUKPOOPraHU3MOB aTtMocapepbl. Boooem kak akocuctema.
Knaccudpurkaums sogoemos. CtpaTudoukaums BoLOEMOB. BHyTpeHHME BOAOEMbI MMKPOOPraHU3MOB Kak cpeaa
0buTaHus. MnaHkToH, 6eHTOC, ranTobeHToC, NepudnToH. PacnpeneneHne kucnopoaa B o03epax, pekax. Cocras u
AKTUBHOCTb MUKPOOHbIX COOBIECTB BHYTPEHHNX BOLOEMOB. HUCNEHHOCTD MUKPOOPraHM3MOB B BOAOEMAX:
ONUrOTPOCPHLIE, ME3OTPOPHbLIE, 3BTPOBHbIE, AUCTPO(HBLIE BOLOEMDI. LInknbl 6BUOreHHbIX 91EMEHTOB B BOLOEMAX.
Mopckas cpena obutaHms. XapakTepuctuka u ctpatudomkaums okeaHa. CoctaB v aKTUBHOCTb MOPCKUX MUKPOBHbIX
coobuecTs. MMapoTepmanbHble UCTOYHMKU. JTUTOTPOGOHBIE BaKTEPUN, UX 3HAYEHME ANS MPOLYKTUBHOCTU
rmapoTepmManbHbix 30H. [oyBa kak cpeaa 0butaHms MukpoopraHnamoB. BoaHas chasa noysbl. Kcepo-, Me3o-,
rurpocpunbl. CTeneHb COXPaHHOCT MUKPOOPraHN3MOB MPU BbIChIXaHWM MOYB. 3Ha4YeHUe BENNYMHBI pH NOYBEHHOrO
pacTtBopa Ans pasBMTMS MUKPOOPraHn3MOoB, PErynnpoBaHne BenmuuHbl pH MukpoopraHmamamu.
OKUCNUTENBHO-BOCCTAHOBUTENbHLIA NOTEHUMAN, MUKPO30HANBHOCTL. ["a3oBas ¢pasa nousbl. MukpoopraHuambl 1
Nno4YBEeHHbIR Bo3ayx. CocTaB NOYBEHHOro Bo3ayxa. AspobHble, aHa3PObHbIE, MMKPOA3POtUIbHBIE FPYMMb
MUKPOOPraHW3MoB MoyBbl. TBepaas gpasa noysbl. KOHUEHTpaLUs NMTaTeNbHbIX BEWECTB Ha TBepaon dhase. KoHuenuums
NOYBEHHOr0 MUKPOBHOro oyara. Cykueccust MUKPOBOHbIX COOOWECTB NoYBbl. DyHKLIMOHANBHAS PO/b MUKPOOPraHN3MOB B
nouBe.

Tema 2. BzaumonencTeme NpoKapmoT U ApYyrux XuUBbIX opraHU3MoB. TUnbl B3aMMo0enCTBUA MeXay
MMUKPOOpPraHu3amamu v gpyrumm XxuvBbimu cuctemamu. KoHuenuusa 6mornyeckoro coobuiecrsa. Oco6eHHOCTH
o6MeHa MHcpopMaLmen mexay MuKpoopraHuamamu. CUHTpodousi 1 ee 0CO6EHHOCTU Y MUKPOOPraHM3MOB.

BroTnyeckme cBA3M € y4acTMeM MUKPOOPraHn3MOB. Tunbl B3aUMOOENACTBUIA MEX LY MUKPOOPraHU3Mamy 1 gpyrumm
XuBbIMU cucTeMamu. KoHuenums 6uotmyeckoro coobuectsa MNoHATNE 0 KOHCopLMyMax Kak oyHKLIMOHANbHbIX €AMHMLLAxX
6roreoueHo3a. Buoosoe pa3Hoobpasme u romeoctas cuctemsl. Tpodpmyeckue n metabonuyeckne CBA3N.
MonoxwuTenbHble U OTpuLaTenbHbIe B3auMoaeincTems. Metaburos, cumbros (MpoTokoonepaLs, KOMMEHCANN3M,
MyTyanusm, NapasnTnuam), KOHKYPeHUMs. AHTaroHUCTUYECKNE OTHOLWEHNS XMBOTHBIX 1 MUKPOOPraHnamoB. OCobeHHOCTH
obMeHa nHhopMaumeid Mex iy MUKpoopraHu3Mamu, cuctema "quorum sensing” 1 ee ponb B XM3HW NPOKapUoT.
CuHTpOOUst U ee 0COBEHHOCTY Y MUKPOOPraHN3MOB. DKOTUMMYECKMA nonnmMopcpram. CuMO1O3bl NPOKapWoT 1
npocTewmx. Ponb B3aMMoOOENCTBMS B XU3HEAEATENbHOCTM CUMOMOHTOB. OCOBEHHOCTI CMMBNOTMYECKIX CBS3EiA
npocTenunx ¢ apxessMmn-meTaHoreHamn. CUMBUOTNYECKMNE CBA3W MUKPOOPTaHN3MOB M MHOTOKNETOYHbIX XUBOTHBIX.
CurMb1Oo3bl MMKPOOPraHU3MOB U HACEKOMbIX (MypPaBbU-NMCTOPE3bl, TEPMUTLI, TIK, TapakaHbl, KNOMbl WATHUKK), NX
0cobeHHOCTN. B3auMOOTHOLLEHMS BONbbaxuii U X OpraHM3MoB-xo3sieB. CUMBUOTNYECKUE CBA3M MUKPOOPTraHN3MOB 1
mnekonutarowmx. MukpobHble coobliecTBa Xenyaka XBavHbIX XUBOTHbIX. MUKPOOPraHn3Mbl-CUMOUOHTLI FPbI3YHOB,
ntuu. bakTepun-cnMbUoHTLI Yenoseka. CMBUO3bl HakTepuril 1 MOPCKMX XMBOTHbIX. CBETSWMECS BakTepum 1 nux
MaKpPOCUMOWOHTBI. Ponb npokapmoT B ry6okoBOAHbIX cuMbrno3ax. BaanMocesab napasmtuama u Mytyanmsma Ha
npumepe cumbrosos baktepuii poaos Xenorhabdus, Photorhabdus ¢ HemaTtonamu Steinernema, Heterorhabditis,
XO3SIMCTBEHHOE 3HAYEHNE Takoro B3aumoaencTems. MukpobHo-pacTUTensbHble B3aMMOLENCTBUSA, UX POnb B Buocdepe.
Knaccudpurkaums MmkpobHopacTUTeNbHbIX B3aMMOLEACTBUA. YPOBHN MUKPOBOHO-PaCTUTENbHBIX B3aMMOLEACTBMA. Ponb
MUKPOOPraHW3MOB B XU3HW pacTeHN 1 POfb PACTEHNI B XXN3HWM MUKPOOPraHmaMoB. MnkpobHble coobliecTsa
pu3ocaepsl, pudonnaHbl. MukpobHble coobwecTsa ceMeHu, omnnocapepsl 1 donnnonnaHel. Baanmoaneiictane
azoTdmkcupyrowmx baktepuii n3 pona Rhizobium ¢ 60608biMU pacTeHnsaMU. CUMBMO3 aKTUHOMULIETOB U PACTEHWIA.
"pnbo-pacTmTensHblii cumbrnos. Mukopusa.

Tema 3. Fno6anbHble 6MOreoXMMmnyYecKkme LUKIbl, OCYLLLEeCTBAsSieMble NpokapuoTtamu. Buoreoxmmmueckui
COMpPSXEHHbIA LUKN yrnepoaa, kucnopoaa v sogopoaa. Liukn npespaieHun asora. MpespalleHune
coenuHeHui dooccpopa u kanus. Llukn npeBpalleHus cepbl. MpokapuoTbl Kak reonoruyeckas cuna.

AEKTPOHHBH
Crtpannua 5 us 11. BBl YHHBEPCHTET
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Mporpamma oucuunnmHbl "9konorus MmmkpoopraHnamos”; 06.03.01 "Buonoruns”.

MepeHoc yrnepoaa Yepes nuuesble Lenu. OCHOBHbIE 3Tanbl LMKNNYECKUX npespaleHnii yrnepoga. Obwas cxema
npespaLleHns NoNMMePoB PacTUTENbHOIO NPOMCXOXAEHUS B noyse. [pespalleHne 0a4HOYrNepoaHbIX COEAUHEHNIA:
doukcaums CO2 B HakTepuanbHOM poTocHHTE3e, CBsi3biBaHe CO2 3a cyeT aHeprun OKUCEHNSt HEOPraHNYeCcKmX
BelecTB (aHoprokcuoaumsl), retrepotpocpHas domkcaumns CO2; obpas3oBaHne MeTaHa U3 OAHOYrNePOaHbIX COEANHEHWA,
OKUCNEeHne MeTaHa 1 oK1CK yrnepoda - MetaHobakTepumn u kapbokcnoobaktepum. MNpakTuieckoe Ucrnonb3oBaHne
MUKPOOBHOW accMMmUnsSLUM MeTaHona 1 ero NPon3BoaHbIX. MeTaHoreHesa u MetTaHoTpodus. AueTtoreHes. AspobHoe u
aHaspobHoe NpeBpalleHne BOAOPACTBOPUMbIX OPraHMYeckux BelwecTs B noyse. KoHeyHble NpoaykThl AblXaHUs,
HENonHoro okmucneHust n 6poxeHuns. MukpobHoe pasnoxeHne reMULEenonos Kpaxmana, nekTnHa B Npupoae.
A3spobHbIli U aHa3pObHBbI pacnan knet4aTku; Bo3byautenn npoueccos. icnonb3oBaHne MUKPOOPraHM3MOB,
paspylatowmx Lenntonoay, ons buocnHtesa 6enka v ons NoAy4eHUs rioko3sbl. JIMTHUH 1 ero pasnoxeHune
MUKpOOpraHuamam. 3Ha4yeHne npouecca PasnoXeHus NUrHuHa ons rymycoobpasoBaHus. Pofib MMKPOOPraH1M3MoB B
06pas3oBaHMK 1 paspyLIEHNn r'yMyCcoBbIX BelwecTB. MUKpobHbIl cMHTe3 MenaHnHoB rymycoobpasosaHme. ObpasoBaHue
KOpbl BbiBETPUBaHUS. JTuTopubHbIE MUKPOOHbIE cooblecTas. Ponb MUKpoopraHMamMoB B 06pa3oBaHUn 1 paspyLeHnm
MUHepanos. Linkn npespatieHmsa kucnopoaa v sogopona. Ponb MMKpoopraHnamoB B NpespalleHnn Kucnopoaa v
Bogopoa. ConpsixxeHHOCTb KPyroBOPOTOB Kncnopona n sogopoaa. Obuas cxema umkna asota. MnHepanusauus
(aMMOHUcprKaLMs) a30TCO-AepXalumx opraHnyeckux selects. AspobHoe 1 aHaspobHoe npespalleHne 6enkos,
HYKNEWNHOBBIX KMCNOT, MO4eBUHbI, XuTnHa. Cynbba obpasyowerocs ammmnaka, ObpasoBaHne OUTOTOKCMYECKUX BELLECTB
npu PasnoxeHnn pacTUTENbHbIX OCTATKOB. HUTprdmkauus, nepeas 1 BTopas goasbl HUTpugpukaummn. etepotpodHas
HUTpudpmkaums. OueHka NpoLeccoB HUTprdukaummn. NHrmbutopbl HUTpUdKaumm. Hutpuduumpyrowas akTme-HOCTb
pasHbIX No4YB. VIMMOBMNIM3aumns MMHEpPanbHOro a3oTa B NOYBe, peMMHepanm3aums MMMobmnnaoBaHHOro asoTa.
JeHntpnpukaumsa npsamas n KocBeHHas, cneunguyeckas n Hecneundunyeckas. Xapaktepuctmka MUKPOOpPraH1M3MoB,
CMoCcOobHbIX K HATPATHOMY AblXaHWio. 3HAaYeHNe NPoLEeccoB AeHUTpudmKaumm B obeaHeHUN NoYBbl a30ToM. Perynsuus
OeHnTpudmkaumm arpotexHudeckumm npuemamm. Asotdoukcaums. Oblwas oueHka npouecca. CumbrnoTnyeckme
a30TgUKCUpYLWMe MUKPOoopraHmambl. Hecumbuotudeckne (CBo60aHOXMBYIWMNE) a3p0bHbIE 1 aHaspobHbIe
asoTodphmkcartopbl. Pukcaumsa asoTta B pusocgepe 1 gounnocgepe. Ca3b azoTdomkcaumm ¢ POTOCMHTE3OM.
MpespalieHne gpocopa n kanusa. Ponb MUKpOOpPraHn3mMoB B MUHEpanu3aLmm ooctopopraHmyeckmx CoeAuHEHUA.
Mobunnsauust TpyoHOPaCTBOPUMbIX pocdaToB KanbLms KUCNOTO0Dpa3yoWwmMm aBTOTPOPHbLIMU 1 reTepoTPOdIHBIMM
MuKpoopraHuamamn. Mukpobronormyeckoe 3akpenneHme docgopa. Ponb MUKpoopraHM3mMoB U NNWAAHNKOB B
N3BNEYEHMWN Kanns N3 NepBuYHbIX U BTOPUYHbLIX MMHEPAaNoB. Xenatmuaaums Kkak ocobblli chakTop BoiBeTprBaHus. Obwas
cxema umkna cepbl. ObpasoBaHue cepoBonopoaa CynbgaTt BocCTaHaBNMBaOWMMy bakTepusaMmn 1 ero cyabba B pasHbix
noyeax. Teopusi GoreHHoro cofoHakonneHms. OkmcneHne cepbl POTOCUHTEINPYIOWNMUN 1 BECLIBETHBIMU CEPHBIMU
6akTepuaMun. TUOHOBbLIE BakTepPUM N NX POfb B CEPHOKUCNIOTHOM BbIBETPUBAHUN.

Tema 4. 3konornyeckue MVIKpOﬁVIOTeXHOHOI'VIVI. BVIO.IJ,eCTPYKLlMil opraHn4eckux oTxonos. Buopemenuauuﬂ
aHTponoreHHo-3arpsi3HeHHbIX naHaLadpToB.

OcHoBHble NPUHLMMBI BMOAECTPYKLUMM OPraHUYECKNX 0TX000B. XapakTepucTuka otxonos. AspobHas n aHaspobHas
6uooecTpykums: npenmyllecTsa 1 HegoctaTkn. MPUHLMNBI MHOrO3TanHoM O4UCTKM CTOYHbIX BoA. BroaecTpykums
TBEPObIX OPraHNYecKnx oTXoa0B. Tekylee CoCTosiHNE oTpacnu. bropemMennauns aHTPONOreHHO-3arPsA3HEHHbIX
naHawacdpToB. Buabl 3arpsisHeHniA 1 3arpsasHuTen (noys, Bog, atMocapepbl). MoHsTue o 6uopemeamaummn. MpuHUMNGI
6uopemeanaumnn. OcHoBHble cnocobbl 1 NpueMbl BriopeMennaunn pasnmyHblX aHTPOMNOreHHbIX 3arpsi3HEHNIA (NMoYB, BOA,
aTtMocdepbl). CoBpeMeHHOe nofoxeHue B obnactn bropemeamaumm.

Tema 5. BuoreotrexHonorum

AKTyal’IbHOCTb I'Ip06l'leMbI. OCHOBHbIE MOHSATUS BMOreoTEexXHoNornn MeTaninoB, NCTOPUA Pa3BUTUA HanpaBneHns.
DU3NKo-XxMMmMyeckmne oCHOBbI BhilenavymBaHnUs MeTannos N3 pya. BoiwenaymnesaHue metannos 13 CynbgouaHbIX pyn.
MI/IKpOOpFaHI/I3MbI - Y4aCTHUMKKM npoLecCoB. BnunsaHue PU3NKO-XMMNYECKNX (PaKTOPOB Ha NpOoTeKaHWe NpoLeccos
BblllenadynBaHns. CyLLl,eCTBYPOLLI,I/Ie MI/IKpO6I/IOJ'IOFVI‘-IeCKI/Ie TexHonornn nepepa60TK|/| py4d 1 KOHUEHTPaToB.
MI/IKpOOpFaHI/I3MbI Kak 6I/IOCOp66HTbI MeTannoB. DKONOrmyeckme acnekTbl GIOreoTeXHONOrMnm MeTansnos.

Tema 6. dkonornyeckue cTparermmn MMKpoopraHu3moB

CucTeMbl knaccudpmkaumm akonornyeckux ctpateruii. Cuctema Muaxku, cuctema Yuttekepa, cuctema
PameHckoro-Ipaiima, ?CuHTeTndeckas? cuctema. OCHOBHbIE MPU3HAKW rPynn OPraHN3MOB B KaXA0W UX CUCTEM.
MpyMeHMMOCTb pa3paboTaHHbIX As BbICLIMX OPraHN3MOB MOHSATWIA B paMKax TeopUM 3KONOrMYECKMX CTpaTermi K
MUKPOBHBIM coobluecTBam.

5. MepeyeHb yue6HO-MeTOAMYECKOrO obecnevyeHns s CaMOCTOsSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actusa. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayaUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYWEMY U NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTeNnbHOM paboTbl 0ByHaOWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMY PECYPCAMU, BKOYAS:

AEKTPOHHBH
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Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Momynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAyNst)

OcBoeHVe aucuMNAUHLI (MOSYNS) NpeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BMAE - 4epe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3akto4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nNonb3o0BaHUA Hay'-|H0|7| 6nbnroTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMNIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxooro n3 n3gaHnini OCHOBHOWM nuTepatypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON OJ1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

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

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumn Nexuns aBNsSieTCS OLHMM U3 OCHOBHbIX BULOB ayAMTOPHON paboTel obyyatowerocs.. B xone nekuuii
npenogaeartenb nanaraeT OCHOBHble, HaMbonee CNoXHbIe MOHSATUS U TEMbI, & TAKXe CBS3aHHbIE C Hell
TeopeTunyeckre u npaktTudeckune npobnemol.lNepen Hauyanom kypca oby4aemMomy crnemyet
03HaKoMuTCs ¢ paboyeli Nnporpammon 1 nnaHom nekuuii. Obyyaemblii B Xo4e NEKLUMOHHOMO Kypca
LOMKEH MOMHUTb, YTO KaxAas U3 3TVX NeKLUMiA NpeacTaBnseT KOMMNIEKC TEOPETUHECKUX MaTepnanos,
BK/IIOYAIOLWMX KPaTKOe onuncaHve npobnemaTuky Kypca 1 He SIBNSIeTCS NCYEpPTbIBAOWMM ONMcaHneM
copepxaHus gucumnauHel. Obydaemble KpaTko KOHCMNEKTMPYIOT NEKLMN U UCNONb3YIOT 9TH
KOHCMEKTbI 411 fanbHelwen 6onee pacwmpeHHo CaMoCTOSTeNbHOM paboTbl C pEKOMEHAYEMO
nMTepaTypoi U LPYrMMu MCTOYHUKAMU UHGDOPMaLMN.

npakTnyeckue | MpakTnyeckme 3aHATUS Kak 1 NEKUMOHHbIE SIBNSIOTCS OCHOBHbBIM BUAOM ayoUTOPHOW paboThi

3aHsATUA 06yyaemoro. Llenb npaktnyeckrx 3aHATU - TOMOYb 0By4aloWmMMCs 3aKpenuTb 1 yrnybuTb 3HaHNA
TeopeTnyeckoro Mmatepuana. NMoMmMo 3akpenneHns U3y4eHHOro Matepurana, oby4yaemble pas3emBaroT
YMEHUS 1 HaBbIKM B paboTbl C MaTepranamu, NpencTaBneHHbIMW B UICTOYHUKAX.

nabopaTopHble| JTaBopaTopHble paboTbl BLIMOMHSAOTCA COrnacHo rpadouky y4ebHoro npotecca no aucumnivye. Mpu

paboThbl BbINONIHEHNM NabopaTopHbIX paboT cobnoaaeTcs NPUHLMMN MHAMBMAYaNbHOrO BbiNnonHeHns pabot. K
nabopaTopHbIM paboTam obyyatowmiics 4ONYCKaeTCsl TONbKO NMocne MHCTPYKTaxa no TexHWKe
6e3onacHocTu. B xone BbiNonHeHNs nabopatopHol paboTbl 06y4YatoWmnncs BLINONHSAET Ha3HAYEHHY0
npenonaBaTeneM NPakTUYecKyto 3anady U ogOPMASET X04 BbIMONHEHWS 1 pe3ynbTaTbl
aKcnepuMeHTanbHo paboTebl B paboyeit TeTpaau.

camocTosi- | B xone camocTtosTenbHol paboTbl 06yyatolwmecs NPoBoAAT NpopaboTky TEOPETUYECKMX MaTepranos

TenbHas MONYYEHHBIX HA Ay AUTOPHBIX 3aHATUSX. CTyOEHTaM PEKOMEHLYETCS NOCNE 3aBEPLWEHNS 3aHATUN B

pabota 9TOT Xe AeHb NPOCMaTpMBaTh 1 aHANM3MPOBaATh TEKCT NEKLMIA 1 3aMMCK C NPAKTUYECKMX 3aHATUN.
HekoTopble TEMbI, @ TaKXXe HESICHbIE BOMPOCHI TPEBYIOT LOMONHUTENBHOMO CAMOCTOSTENBHOMO
TBOPYECKOro noucka. B HEKOTOPbIX Cryyasix HesSICHbIE BOMPOCHI CnenyeT (oUKCMPOBaTh, YTOObI
MONy4MTb KOHCYNbTaUMIo y npenogasatens. Mpu noaroToBke K cnemytoweid nekum noBTopsTh
MpeLblaoylLyto C YHETOM 3HAHWIA N HABbLIKOB, MOMYYEHHbIX B XO€ NPaKTUYECKUX 3aHATUiA. CnenyeT
PErynsipHO NMOBTOPSATb OCHOBHbIE MOHSATWS U TEPMUHbI NO 3a4aHHOMN TeMe AJist SDEKTUBHONM
MOLFOTOBKM K 3a4eTy.

3avert 3aueT npeacrasnseT coboli NPoBepKy MofyYeHHbIX B XoAe Kypca 3HaHuit. Moarotoeka obydatollerocs
K 3a4eTy BK/IHOYAET CaMoCTOsITeNbHY0 paboTy B TEYEHNE CEMECTPa W HEMOCPeACTBEHHYIO NOArOTOBKY
B [HM NpeAwecTBytolme ak3ameHy. MNoaroToeky LenecoobpasHo HavaTb C NnaHnpoBaHus 1 noabopa
nutepartypbl. Mpexae Bcero cneaoyet BHAMATENbHO U3Y4UTb MPOrpamMMy AUCLUMIUHGI K
npencTaBNeHHbIe B Helt NpuMepHble Bonpochkl. CrneayeT BblAennts Hanbonee HenoHATLIE U HaMMeHee
3HaKOMbIe MYHKTbI 1 YAENNTb UM 0CO060€e BHUMaHMe.

Mpv NoAroToBKe K 3a4eTy HeoBX0AMMO OCYILECTBUTbL NMOBTOPEHME BCEro Matepmana no kypcy. Ha aty
paboTy HeoBXoaMMO BbiAENUTb HAMBONbLIYIO YacTb BpeMeHu. Cneaytollel cTaanei sSenseTcs
CaMOKOHTPOJIb 3HAHMS U3YYEHHOro MaTepuana, KoTOpbli 3aK/4YaeTcs B YCTHOM OCBELEHUN PasHbIX
yacTeit MaTepuana nporpammbl. a5 yCBOEHWS MHGOOPMaLIM NOMUMO BepbaNibHOro MexaHnuama
LlenecoobpasHo 3a4eiiCTBOBaTb 1 MOTOPHbLIE PECYPChl NaMsiTh, Koraa obyyatowmecst B MMCbMEHHOM
BUE NO NaMsTV MbiTAOTCS BOCMNPOU3BECTU OCHOBHbIE KOHLIEMLMM Kypca B rpadduyeckoM Buae.
O6y4arolmincs OoNXeH AeMOHCTPMPOBATh MOHUMaHNE B3aVMOCBA3W OCHOBHbIX MOHATUN
OMCLUMMVHBI, MPOAEMOHCTPUPOBATL CMIOCOOHOCTU K aHanM3y npu UCMoNb30BaHNM y4eBHbIX
MaTepuanos.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOTMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJouyas nepedyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpaMMme OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MatepuanbHo-TexHn4eckoe obecneyeHne obpas3oBaTenbHOrO NpoLecca no JUCLUMMHE (MOLYNio) BKIIIOYAET B cebst
crneyolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHON PaboThl 0BYYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayaMTopun ONns KOHTakTHOW paboTel C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

am PAEKTPOHHBH
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KomnbloTep 1 NpuHTEp AN pacneyvatku pa3aaToyHbIX MaTepranos.
MynbTMeguiiHas ayoutopus.
CneumannsmpoBaHHas nabopartopusi.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobx0aMMOCTHN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMNpUATME UHPopMaLnUm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbI, YO0OHbIe AN pa3nnYHbIX NONb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO34aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMI CyXa NOMyYani MHOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, DOPMUPYEMBIX
OVUCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 0O6pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caaqm oby4atolwmMcst UHBaANUOOM UK NIMLUOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4vn 3a4éTa nnn aK3ameHa, nposoaounMOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTU MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npuw 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsamMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuio 06.03.01
"Bronorng" n npogouno NoaroToBKM "He NPesyCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.1]B. 10 9«onorusi MUKpoopraHu3moB

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

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

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

JononHuTtenbHas nuteparypa:

1. DKonorns MUKPOOPraHM3MoB : y4ebHUK ans 6akanaspos : Ans CTYAEHTOB YHUBEPCUTETOB, 0Byvalowmxcs no
cneunanbHocTn 012400 'Mukpobuonorus' n opyrum 6uonormyeckum cneumnansHocTam / [A. . Hetpycos, E. A.
BoHy-Ocmonosckas, B. M. opneHko 1 gp.] ; noa pea. npod. A. V. Hetpycosa .? 2-e nsa. ? Mocksa : HOpaiit, 2013 .?
266, [1] c.

2. 9konorus : y4ebHoe nocobre ans npuknanHoro bakanaspuwara : Ans CTyLEHTOB BbICWIUX y4eOHbIX 3aBELEHUI,
oby4atoWwmnxcsi Mo eCTeCTBEHHO-HAY4YHbIM HanpaeneHnsm u cneuvansHocTsm / J1. H. BnvHos, B. B. Monskoea, A. B.
CemMeHua ; nog obuw. pen. o.x.H. J1. H. bnuHoea .? Mockea : fOpaliit, 2016 .? 207, [2] c.

3. AHamMokc-6akTepun B Npupoae 1 akobuoTtexHonorum [9nekTpoHHblin pecypc] / A.H. HoxesHukosa, HO.B. NutTu, E.A.
Boukosa, .M. 3ybos, M.I". 3ybos; nog obw. pen. A.H. HoxesHukosoli - M. : Noroc, 2017. -
http://www.studentlibrary.ru/book/ISBN9785986992419.html

3. DKONOrns MKPOOPraHN3MOB 3KCTPEMasbHbIX BOAHBIX CUCTEM [DNeKTPOHHBI pecypc] / Hamcapaes B.5., Abuayesa
E.lO., NaBpeHTbeBa E.B., baH3apakuaesa T.I"., Bapxytosa [.[., BysHTtyesa J1.b. YuebHoe nocobve. - YnaH-Yaa:
WsparenbctBo Bypsrtckoro rocyHusepcuteta, 2008. - 94 ¢. -
http://window.edu.ru/resource/543/63543/files/microorganism_ecology.pdf
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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: 2018

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.

Crpannua 11 n3 11.




