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Mporpamma amcumnnamHel "MukpobHblii MeTabonnam kceHobroTtukos"; 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 amcumnnamHel "MukpobHblii MeTabonnam kceHobroTtukos"; 06.04.01 "Buonorus”.

Mporpammy omcuunnuHel paspabotan(a)(n) npogoeccop, A.H. (poueHT) 3urarHwmH A.M. (kadenpa Mukpobuonoruu,
LleHTp 6ronorun 1 nenarornyeckoro obpasoBaHuns), ayrat.ziganshin@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 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)

NnK-3 CMOCOBHOCTBIO NPUMEHSATH METOANYECKME OCHOBbI MPOEKTUPOBAHMUS, BbINONHEHNS
nonesbix U NabopaTopHbIX BUONOrNYECKMX, SKONOFMYECKMX UCCNELOBAHW,
MCNONb30BaTh COBPEMEHHYIO annaparypy 1 BblYUCAUTENbHbIE KOMMNEKCHI (B
COOTBETCTBMM C HANPaBneHHOCTbIO (MpodounneM) NporpamMmbl MarmcTparypbi)

MK-7 FOTOBHOCTbIO OCYLWECTBNATb NPOEKTUpoBaHME N KOHTPO/b B6UOTEXHONOrNYECcKUnxX
rnpoueccos

Obyqarowmitcs, OCBOVBWNIA AUCLUANANHY (MOSY/b):
LonxeH neMoOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

B pesynbTate 0CBOEHMS Kypca MarmcTpaHT A0/XeH NpuobpecTti 3HaHWsl B 061acT XMMUYECKOro CTPOEHMS
PasnNYHbIX rPyMnn HeNPUPOOHbLIX 3KONOrMYeCcK oNacHbIX BEWECTB, AOMXKEH 3HaTb XMMYeckue peakumm
MeTabonmyecknx NpeBpaweHnii KceHoBMOTUKOB MUKPOOPraHM3MaMmn, goakTopbl, ONpedensiowme BIMSHAE XUMNYECKUX
3arpsAsHUTeneli Ha aKoNorM4YecKne CUCTEeMbl, U reHbl, OTBETCTBEHHbIe 3a 61oaerpanaumnio HenpPUPOLHLIX COeANHEHWIA.
MarvcTpaHT OonXeH OBnafeTh HaBblKaMyi CaMOCTOSTENbHON Hay4YHO-MCCNeNoBaTeNbckol AesTeNbHOCTH; ObiTh
cnocobHbIM 06pabaTbiBaTh Hay4YHble pe3ynbTaThl, aHaNM3npPoBaTb U OCMBICNINBATL UX C YYETOM UMEIOWMXCS AaHHbIX
Hay4HOI NnTepaTypbl; yMeTb BecTu Bubnmorpadguyeckyio paboTy ¢ NpuBReYeHNEM COBPEMEHHbBIX MHDOPMAaLMOHHBIX
TexHonorui. JonxeH obnagate CnocoBHOCTLIO TBOPYECKM NCMOMNb30BaTh B HAy4YHOM 1
NPOV3BOACTBEHHO-TEXHONOTMYECKON NeSATeNbHOCTM 3HAaHNS (OyHAAMEHTaNbHbIX Y NPUKNaAHbIX pas3fenos AUCLUMINH
(Momynei), onpenensiowwyx HanpaesneHHOCTb (MPOMUbL) NPorpaMMbl MarucTpaTypbl; CNoCoBHOCTLIO NNaHMPOBaTh U
peann3oBbiBaTh NPOGECCMOHalbHEIE MePONPUSTIS; CMOCOBHOCTBIO NMPUMEHSTL METOAMYECKME OCHOBbI
NPOEKTUPOBaHWS!, BbINONHEHWS NONEBbIX 1 TabopaTopHbIX B1ONOrMYECKNX, SKONOTUYECKUX UCCNea0BaHUIA,
MCMONb30BaTh COBPEMEHHYIO annapaTtypy U BbIYUCAUTENbHbIE KOMMEKChI; FOTOBHOCTHIO OCYLWECTBSTh
NPOEKTUPOBaHNE 1 KOHTPONb BUOTEXHONOMMYECKMX NPOLLECCOB; CMIOCOOHOCTBIO MPOECCUOHANBHO OPOPMNSITD,
npeacTaBnaTh ¥ OOKNAAbIBATL PeaybTaThl Hay4HO-UCCNeA0BaTeNbCKUX U MPOU3BOACTBEHHO-TEXHONOMMYECKMX paboTt
no yTBepXAeHHbIM oopMaM; CocoBHOCTbIO MaHNPOBAaTb U NPOBOAUTL MEPOMNPUSITUS MO OLEHKE COCTOSHUS 1
oxpaHe NpPUPOIHOI cpeabl, OpraH130BaTb MEPONPUATUAS MO PaUMoHaN5HOMY NPUPOAONONb30BaHMIO, OLEHKE U
BOCCTaHOBNEHWIO BMOPECypPCOoB.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMNoOIM BO

HaHnas oucuunnuHa (Moaynb) BkodeHa B pasgen "61.8B.0B.2 OucunnnuHbl (Mogynun)" 0CHOBHOM NPOGPECCMOHANbHON
obpaszoBatenbHoi nporpammel 06.04.01 "Brionorusa (Mukpobronorus u BUpyconorus)" n OTHOCUTCS K AUCUMINANHAM MO
BbIGOPY.

OcBaunBaetcs Ha 1 Kypce B 2 ceMecTpe.

3. O6bem pucuMnInHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONIMYeCcTBa YacoB, BbiOe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyualoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCTaBASET 3 3a4eTHbIX(ble) eauHmL(bl) Ha 108 yaca(os).

KoHTakTHas paboTta - 22 4aca(oB), B TOM yucne nekuuu - 10 yaca(oB), NpakTMyeckne 3aHsTus - 12 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas pabota - 50 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
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Mporpamma amcumnnamHel "MukpobHblii MeTabonnam kceHobroTtukos"; 06.04.01 "Buonorus”.

CDopMa NMPOMEXYTOYHOro KOHTPOJIA ANCUUNTINHDI: 3K3aMEH BO 2 ceMecTpe.

4. CopepXxaHue OUCLUNNNHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,

Paspenbl oucuMninHbl / MX TPYAO0EMKOCTb CamocTosiTenbHas
N monyns Cemectp (B yacax) pa6ota
MpakTuyeckuellaboparopHble
Jlekumm 3aHATUA paboTbl

Tema 1. KceHobroTuKM Kak

BeLlecTBa, He BXoAsWme B
1.|coBOKYNHOCTb OOMEHHbIX 2 2 0 0 10

npespaLeHnin 6onblIMHCTBA

MUKPOOPraHn3moB.

Tema 2. dakTopbl, onpegensiowmne
BIINSHUE XMIMUYECKUX 3arps3HnTENei
o [Ha Np1poaHbie 1 aHTPOMOreHHbIe 5 5 0
‘lekonornyeckne cncrtemol. dakTopsl
oKpyxarlen cpebl 1
611040CTYMHOCTb KCEHOBUOTUKOB.
Tema 3. bnonornyeckmne cnCTeMsl,
3.|ocyuwecTanswowme Mmoangukalmio 2 2 4 0 10
KCEeHOBUMOTNKOB.

Tema 4. Buonornyeckas
4.|TpaHcgopMaums 1 0ecTpykums 2 4 8 0 20
PasnnYHbIX KCEHOBMOTHKOB.

toro 10 12 0 50

4.2 CopepxaHue AuCUUMINHbI (MOBYNSA)

Tema 1. KceHO6MOTUKM KaK BellLecTBa, He Bxoasiluue B COBOKYNHOCTb 06MeHHbIX npespaLl.eHUn 60NbLUMHCTBA
MUKPOOpPraHN3moB.

XnMmnyeckme oCHOBbI CTpOEHNA n MeTabonmyecknx I'IpeBan.leHMI7I BeleCTB HenpnpoaHOro nponcxoxaneHus.
SﬂeKTpOHHoe CTpOeHne atoma. Xnmmnyeckas cadb. Pa3HOBMOHOCTM XUMNYECKUX CBSA3EN. TUMbl XUMUYECKNX peaKLu/l|71.
CKOpOCTb XUMNYEeCKnx peaKLI,I/lI7I.

Knaccrcprkaums onacHbIx COEAMHEHMIA MO XMMUYECKOMY CTPOEHWIO, MPOVCXOXAEHMIO, LIENEBOMY Ha3HAYEHMIO,
ycnosusiM Bo3aectaus. Oblme 4epTbl NONMOTAHTOB.

Tema 2. CDaKTOpr, onpenensiloLLue BAIMSHUE XMMUYECKUX 3arpsa3HUTenen Ha NpupoaHbie U aHTPOnoreHHble
JKoNornyeckme CNCtembl. CDaKTOpr OoKpyXxaroLien cpeabl N 6I/IO,IJ,OCTyI'IHOCTb KCeHOOMOTUKOB.

CBoiicTBa KCEHOOMOTVKOB, ONPenensowme X TOKCUYHOCTb: pasmMepbl 1 KOHCDOPMaLMs MONEKYN, PacTBOPUMOCTb,
KMCNOTHO-OCHOBHbIE CBOWCTBA, CTabMNbHOCTb B Cpede, Hannyme peakTuBHbIX rpynn. JocTynHOCTb KCEHOBMOTUKOB NS
BOB/eYeHnst B MeTabonunyeckme npoueccol. bronerpagabenbHble M NEPCUCTEHTHbIE KCEHOOMOTUKM.

CnencTBust XMMNYECKOoMn Moamndgomkaunum Monekynbl KceHobunoTuKa.

Tema 3. Buonoruyeckue CUCTeMbl, OCYLLLECTBASOLWLUE MOANCOUKALIMIO KCEeHOOMOTUKOB.

MwuKpoopraH1aMmbl-AeCTPYKTOPbI Pa3fnyHbIX KCEHOBUOTUKOB (bakTepun, rpubsbl). MukpobHble coobuiecTsa B
6roTpaHccopmaLmm 1 broderpagaunn pasnnyHblx 3arpssHuTeneit. Monbop WTaMMoB-AeCTPYKTOPOB AJist
6ronerpanaunn onpeneneHHbIX HEMPUPOAHbIX COEAUHEHUI. PEKOMBUHAHTHbBIE MUKPOOPraHN3Mbl-LeCTPYKTOPbI
HEKOTOPbIX HENPUPOAHBIX COEAVUHEHWIA.

Tema 4. Buonoruueckas TpaHccopmaLms U AeCTPYKLUS pasnMyHbIX KCEHOOUOTUKOB.

Buonornyeckas KoHBepcus, TpaHcpopmaums, aerpanaumnst pasnnyHbix KCEHOOMOTHKOB, B YACTHOCTM, CUHTETUYECKMX
NOBEPXHOCTHO-akTMBHbIX BelwecTs (MAB), nonuumknmyeckux apomatnyeckux yrnesogoponos (MAY), B3pbiBHaTtbix
BELEeCTB, NECTULNAO0B, CUHTETUYECKNX KpacuTenem, a Takxe 1 Opyrmx NofTaHTOB (3arpasHSIoWwmX BELWeCTB).

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)
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Mporpamma amcumnnamHel "MukpobHblii MeTabonnam kceHobroTtukos"; 06.04.01 "Buonorus”.

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

KopocTtenésa, J1.A. OCHOBbI 3KONOMMN MAKPOOPraHN3MOB [DNEeKTPOHHbIN pecypc] -
https://e.lanbook.com/book/4872#book_name
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KyaHeuos, A.E. MpuknagHas akobuoTtexHonorus. B 2 1. [9nekTpoHHbIl pecypc] -
http://e.lanbook.com/books/element.php?pl1_id=8793

KyaHeuos, A.E. MpuknapnHas skobuoTtexHonorus. B 2 1. [9nekTpoHHbIn pecypc] -
http://e.lanbook.com/books/element.php?pl1_id=8794

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHoaumum

nekumu MarncTpaHTy He0bX0LMMO KOHCMEKTUPOBATL NEKLMM MO AAHHOW OUCUMMNMHE, NPMOBPECTM 3HAHNS B
061acTu XMMNYECKOrO CTPOEHUS PA3NNYHBIX FPYMN HEMPUPOLHbIX 3KONOrMYECKM OMACHbBIX BELLECTB,
OH OOMXEH 3HaTb XMMUYECKUE peakLmmn MeTabonmyeckux NpeBpaLLeHmniin KCeHOBMOTUKOB
MUKPOOPraHm3Mamu, hakTopbl, ONPELENSIOWME BIUSHNE XUMUYECKUX 3arps3HNTEnei Ha
9KONOrMYECKNE CUCTEMBI.

npakTn4yeckmne MaFI/ICTpaHT nonxeH obnagatb cnocobHOCTbIO nnaHMpoBaTb 1 peann3oBbiBaTb NPodoeccroHasnbHble

3aHATNA MeponpuaTud, a Takxe CNOCOBHOCThIO NPUMEHATb MeToAn4YeCckmne OCHOBbI MPOEKTUPOBAHNA,
BbINMONMHEHNSA NMONIEBLIX N na6opaTopr|x 6I/|OJ'IOFI/I‘-IeCKI/IX, 9KONOrMYeckux nccnenoBaHuni,
MCNonb30BaTb COBPEMEHHYIO annapartypy 1 Bbl4HNCNUTENbHbIE KOMMEKCDI.

camocTosi- | MarncTpaHT OomXeH OBNafeTb HaBblKaMy CaMOCTOSITENIbHOW Hay4HO-MCCea0BaTeNbCKO
TenbHas LesiTeNbHOCTK, BbITb CNOCOBHLIM 06pabaTbiBaTh Hay4YHbIE Pe3y/bTaTthl, aHaNM3UPOBaTh U
paboTa OCMbIC/IMBATb UX C YHETOM MMEIOWMXCS OAHHbIX HAay4HOM NnTepaTtypbl, yMeTb BECTU

6ubnuorpadomyeckyto paboTy ¢ MPUBEYEHNEM COBPEMEHHBIX MHCPOPMALIMOHHBLIX TEXHOMOT WA,

aK3aMeH Llenbto ak3ameHa SIBNSieTcs 3aBeplieHne Kypca naydeHust ANCLUmniunHbl - "MukpobHbiii MeTabonnam
KCEHOBMOTMKOB", OLIEHUTb YPOBEHb MOJTyYEHHbIX CTYAEHTOM 3HaHWi. s 3Toro MarncTpaHT fOMXeH
nony4uTb rnybokoe 3HaHue y4ebHO-NPOrpaMMHOro MaTepvana, yMeTs CBO60AHO BbINONHATL 3a0aHUs,
npeLycMOTPEHHbIe NPOrpamMMoii, YCBOUTb OCHOBHYIO TUTepaTypy, PeKOMEeHA0BaHHYI0 NPorpamMmor
OMCUMNVHBI, NONYYMTb 3HAHMS B 0611aCTM KOHTPONS MUKPOBHbIX NMPOLIECCOB AECTPYKLMN,
NNaHMpoBaTh 1 MPOBOANTb MEPOMPUATUS MO OLIEHKE COCTOSIHUS 1 OXpaHe NPUPOLHON cpenbl,
OpraH13oBaTth MepONpUSTYS Mo pauroHanbHOMy NPYPOLONOIb30BAHNIO, OLEHKE U BOCCTAHOBNEHWIO
6ropecypcoB, NPOSIBNSATbL TBOPYECKNE CNOCOBHOCTY B MOHUMaHNK, U3NI0XEHUN U UCMONb30BaHUN
y4yebHO-NporpaMMHoOro MaTepvana.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOrMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIeHUU 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Mooynio), BKJaouas nepedyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLLMOHHbIX
cnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpaMMme OUCLMMNVHBI (MOLYNS).

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

MaTtepuanbHo-TexHu4eckoe obecnedeHne obpasoBaTenbHOro npouecca no aucunnanHe (Moaynio) BKYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMoCcTosATENbHOM paboTbl 0ByYaoLWMXCS, YKOMMNIEKTOBAHHbIE CMEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHrem
[OCTyNa B 3NEKTPOHHYI0 MHADOpMaLMOHHO-06pasoBatefbHyto cpeay KdY.

YyebHble ayamMTopun ONns KOHTakTHOW paboTel C MpenonaBaTenem, yKOMNNeKTOBaHHbIE CNELManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTumMeouiiHast ayautopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobx0aMMoCcT B o6pa305aTean0M npouecce NpuMeHsATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHVe TEKCTOBOW BepCUM NOBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuUTb B pa3/InyHbIX BUOaAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 06.04.01
"Buonorus" n Marnctepckoit nporpamme "Mukpobronorus u Bupyconorus”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[1B.2 MukpobHsbiii MeTabonn3m KCeHobMOTUKOB

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 06.04.01 - Buonorus

Mpodpunb nogrotoskm: Mukpobronorus 1 Bupyconorus
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1) MyukoBa, T.A. BUOTEXHONOTMS OYMCTKU NMPOMBILLAIEHHbBIX OTXOLO0B : Nocobve Ans CTYLEeHTOB YYPEXAEHUA BbICLErO
06pazoBaHus, obyyarowuxcs no cneunansHocTy 1-31 01 01 'Brionorus (no HanpasneHusm)' [Tekct] / T.A. MNyukosa //
MuHck : BI'Y, 2018 . 174, [1] c.. Bubnuorp.: . ISBN 978-985-566-529-9 ((B 06n.)) , 120.
http://www.bio.bsu.by/microbio/kursy_biotehnologiya_ochistki_othodov.html

JononHutenbHas nuteparypa:

1) Kopoctenésa, J1.A. OcHoBbl akonorum mukpoopraHnamos [Tekct] / J1.A. KopocTtenésa, A.l'. Kowaes. - M.: 3a-8o J1aHb,
2013. - 240 c. // https://e.lanbook.com/book/4872#book_name

2) KysHeuos, A.E. MNprknagHas akobuotexHonorus. B 2 1. [Tekct] / A.E. KyaHeuos u ap. - Mockea: BUHOM.
Nabopatopus 3HaHuin, 2012. T. 1. - 629 c. / http://e.lanbook.com/books/element.php?pl1_id=8793

3) KyaHeuos, A.E. MpuknagHas skobuotexHonorus. B 2 1. [Teket] / A.E. KyaHeuos n ap. - Mocksa: BUHOM.
Na6opatopus 3HaHuin, 2012. T. 2. - 485 c. // http://e.lanbook.com/books/element.php?pl1_id=8794

4) Hetpycos, A./. Sxonorns mukpooprarHmamos [Tekct] / A.N. Hetpycos, E.A. BoH4-Ocmonosckas, B.M. MopneHko n ap.;
Mog pen. A.W. Hetpycosa. - M.:3patenbckuin ueHTp '‘Akagemms’, 2004. - 272 c.

5) Emues, B.T. Mukpobvonorusi [Tekct] / B.T. EmMues, E.H. MuwycTuH. - 6-e nag., ucnp. - M.: Opodda, 2006. - 444 c.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[1B.2 MukpobHsbiii MeTabonn3m KCeHobMOTUKOB

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

Hanpasnenue nogrotosku: 06.04.01 - Buonorus

Mpodpunb nogrotoskm: Mukpobronorus 1 Bupyconorus
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-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 XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

CtpaHnua 9 13 9.




