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Mporpamma ancumnnuHbl "Broxnmmns n omsmonorns mmkpoopraHnamos"; 06.04.01 "Buonorusa”.

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 ancumnnuHbl "Broxnmmns n omsmonorns mmkpoopraHnamos"; 06.04.01 "Buonorusa”.

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 npuobpeTtaeMoi KOMNETEeHLUN
Orik-3 FOTOBHOCTbIO MCMONb30BaTh (PyHAaMeHTabHble Bronornyeckne npeacTaBneHus B
cthepe npodheccuoHanbHOW OeaTenbHOCT 415 MOCTAHOBKU U PELIEHNS HOBbIX
3a0ad
MK-1 CNocoBHOCTbIO TBOPYECKM MCNOMNb30BAaTb B HAYYHOW 1

NPOW3BOACTBEHHO-TEXHONOrMYECKON OEATENbHOCTN 3HAHNS (PyHOAMEHTaNbHbIX 1
NpUKnagHblX pasnenos AMCUMNANH (Modynen), onpenensiowmnx HanpasneHHOCTb
(Mpodousib) NporpaMmbl MarmcTpaTypbl

nK-2 CNOCOBHOCTbIO NNAHNPOBATb U PEANN30BbLIBATb MPOKECCUOHABHBIE MEPONPUATASA
(B COOTBETCTBUM C HAMPAaBAEHHOCTbLIO (MPOtUNEM) NPOrpamMmbl MarucTpaTtypbl)

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

- 0COBEHHOCTV OCHOBHBIX METABONMYECKMX NMYTER PasNMYHbIX PYNN MUKPOOPraHW3MOB;
JonxeH ymeTb:

- OpneHTnpoBaTbCA B pa3H006pa3|/|v| MI/IKpO6HbIX MEXaHN3MOB BOBNeYeHUsa yrnepogHbiX CyéchaTOB pa3nnyHoro
CTpO€EeHNA B Knaccnyeckme MexaHm3mMbl KOHEHYHOrO OKMCneHns opraHn4eCckmnx COeOVHEHU n (*)OpMI/IpOBaHI/IFI
aM(DI/I6OFII/I‘-IeCKOFO nyna ons aHabonunyeckunx npoueccos;

- OCYLLECTBNSATH KOMMYECTBEHHYIO OLIEHKY NMOTEHLNANBbHON SHEPreTUYECKOW 3CPGIEKTMBHOCTM WMPOKOrO Kpyra
IbixaTenbHbix CybcTpaToB Ha Ha3e KNacCMYecKUX KPUTEPUERB COOTBETCTBYIOWMX OHOPHBIX W aKLENTOPHbIX
peLnokc-nap, KONM4ecTsa TPaHCNOPTUPYEMbIX 3NIEKTPOHOB);

JlonxeH Bnagetb:

- COBOKYMHOCTbIO 3HAHWI O TUMUYHbBIX MEXaHU3Max BOBNEYEHUS! COEANHEHWIA PAa3HOr0 XMMUYECKOrO CTPOEHUS B
HopMabHbIi METABONN3M MUKPOBHOI KNeTku;

JlonxeH 0eMOHCTPNPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:
- NPVUMEHATb NMOYyYeHHble B X04e OCBOEHUS ONCLUUMMHBI 3HAHUSI B MPOCPECCMOHANBHOM NeSTENbHOCTU.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

LaHHas oncuunnuHa (Moaynb) BkAtoveHa B pasgen "B1.B.0 0.8 OucumnamHel (Mogynm)" OCHOBHOW MPOdecCnoHanbHOM
obpaszoBatenbHoi nporpammel 06.04.01 "Brionorus (Mukpobronorus u BUpyconorus)" n 0THOCUTCS K 0653aTenbHbIM
AVcunnInHam.

OcBaunBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem ANCUMN/TIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eanHMUaxX C yKkasaHueM Konmyectea 4acoB, BblOe/lIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCTaBAsieT 3 3a4eTHbIX(ble) eauHuML(bl) Ha 108 yaca(os).

KoHTakTHas paboTta - 46 4aca(oB), B TOM 4ucne nekuuu - 10 yaca(oB), NpakTMyeckne 3aHsTus - 36 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONIb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 44 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 18 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMNHBL: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue AMCLUNAUHBI (MOOYNS), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBeA,eHHOro Ha
HMX KOnM4YecTBa akageMNnyecKux 4acoB U BUOOB yYeOHbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTM4eckuii nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW pPaboThbl N0 AUCLMUNANHE (MORYNIO)

am PAEKTPOHHBH
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Mporpamma ancumnnuHbl "Broxnmmns n omsmonorns mmkpoopraHnamos"; 06.04.01 "Buonorusa”.

Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

Nlekuunmn

Tema 1. OCHOBbl COBPEMEHHOW
KOHLIENUMWA
1. |9HEPTETUYECKOIO OBMEHA 1 2 0 0
ASPOBHbIX
XEMOOPIAHOIETEPOTPO®OB

Tema 2. AHOKCUYECKWNE
JObIXATENbHBIE NPOLIECCHI

3. |Tema 3. BPOXEHWE 1 2 0 0

Tema 4. POTOTPODPUA Y
NMPOKAPUOT

Tema 5. OKNCNEHWNE, HE
5. |COMNPAXEHHOE C CMHTE3OM 1 2 0 0 24
AT® Y MMKPOOPIrAHM3MOB

Tema 6. OCOBEHHOCTU
SHEPIETUYECKOIO
METABOM3MA NMPOKAPUOT.
NYTV KATABOJIM3MA M'EKCO3 Y
NMPOKAPUOT. METAHOIEHES.
METAHOTPO®UA.
AJIbTEPHATUMBHBIE LUTK MYTU
ACCUMUNITALINA
OBYXYTTIEPOOHbIX
COEIOVHEHWN.

Tema 7. OKUCNINTENbHbLIN
7. |CTPECC 1 TOKCNYHBIE ®OPMbI 1 0 4 0
KUCJTOPOLA.

Tema 8. OCOBEHHOCTU
A30THOINO OBMEHA Y

8. [IPA3JTMYHbIX 1 0 6 0
dUN3NONTIOITO-TAKCOHOMUNYECKUX
FPYMNMN NMPOKAPNOT

Tema 9. BMUOOEIMPALOALINA
9. |[KCEHOBNOTUKOB 1 0 6 0
MWKPOOPIr AHN3MAMU

Tema 10. MPOLUECCHI 5
3AMPOIrPAMMNPOBAHHOW
KNETOYHOW CMEPTU Y
MPOKAPUOT

Tema 11. BOOOPOOHbLIE
BAKTEPUW. XEJIEBOBAKTEPUI.

Tema 12. OCOBEHHOCTWU
12.|]AHABOJTIMYECKINX NMPOLUECCOB Y 1 0 2 0 20
MPOKAPNOT

10.

11.

NToro 10 36 0 44

4.2 CopepxaHue aucUUNIUHLI (MOBYNS)

Tema 1. OCHOBbl COBPEMEHHOW KOHLLEMNLMW QHEPTETUYECKOIO OBMEHA ASPOBHbIX
XEMOOPIAHOIETEPOTPO®OB

Ponb Bopopona v kucnopoaa B 61onormyecknx peaokc-npespaweHusix. MprHUMnbl KOTMYECTBEHHOM OLEHKIN
NoTeHUManbHON 3HepPreTnyeckom adpdeKTMBHOCTY ObIXxaTeNbHbIX MPOLECCOB C Y4ETOM Cneumnukn oKMCnaemblix
cybcTpaTtoB, CMCTEM NMEepPeHOca 3NIEKTPOHOB 1 MPUPOAbI TEPMUHANBHBIX aKLLENTOPOB.

MpUHUMNBI OpraHn3auunmn obixaTenbHOro annapara aspobHbIX U dakynbTaTMBHO aHa3aPOBHbIX
XeMOoopraHoreTepoTpodHbIX HakTepUin. SNEeKTPOHTPAHCMNOPTHbIE Lenn U X 0COBEHHOCTN Y MUKPOOPraHW3MOB.
ONEKTPOXMMUNYECKINI NEMEHT, N3MEHEHVEe CTaHOAPTHON CBOOOAHOM SHEprn B peakLmn, CBA3aHHOM C NePeHOCOM

3JIeKTPOHOB. MoHsATME CTaHOapPTHOro BOCCTAHOBUTENIbHOIO NnoTeHuuana. YHI/IBepcaﬂbele KOMMOHEHTbI OblXaTenbHOro
npouecca: KodpepmeHt A, NAD(NADP), AT®.
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Mporpamma ancumnnuHbl "Broxnmmns n omsmonorns mmkpoopraHnamos"; 06.04.01 "Buonorusa”.

Tema 2. AHOKCUYECKUE ObIXATENIbHbIE NMPOLIECCHI

dymapaTHoe apixaHue, BOCCTaHOBNEHNE OKUCHBIX DOPM Xenesa u MapraHua. OKCraHoHbl XpoMa, BaHaaus, Tennypa B
KayecTBe TEPMUHANbHBIX aKLENTOPOB 3NeKTPOHOB. JuccumunsumnoHHas cynbdpatpenykuus. MocnenosaTtenbHble aTanbl
WCXOLHOI 3HEPro3aBmnCMOl akTmBauum cynbgara u nocnenyowwero U3MeHeHNs OKUCINIIbHO-BOCCTaHOBUTENBHOMO
COCTOSIHMSI aToMa Cepbl B MHTEPMEAMATAX M NpoayKTax cynbgartpenykuumn. Cepopenykuus.

Tema 3. BPOXEHUE

LoHopHo-akLenTopHas npobnema npUMeHNTENbHO K padHbiM 6poxeHnsiM. MecTo 6poXeHuit B 9BON0LUN
opraH1yeckoro Mmpa. Bruoxmmmusi NpoLLEeCCoB CNNPTOBOro, MONOYHOKCIONO, MNPOMNMOHOBOKMCION0, Mac/sIHOKMCNOrO,
YKCYCHOKMCIOrO U cMelwaHHoro 6poxeHuii. FomMoauetaTHoe 6poxeHue Kak 0auH 13 crnocoboB govkcaumm
HeopraHn4yeckoro yrnepoana, KoakTopbl! 1 6UOXMMUSE STOFO NpoLecca.

YkeycHokucnoe 6poxeHne. OcobeHHOCTH omaunonorum n buoxmmun npouecca. JBoiCTBEHHOCTb CyTH npoLecca
YKCYCHOKMCNOro 6poXeHUs!.

I'IpaKqueCKa;l Ba>XXHOCTb 6pO,EI,I/Il'IbeIX npoueccos.

Tema 4. POTOTPODUSA Y MPOKAPUOT

MpouncxoxaeHune poToTpodomn y 6akTepuin. OKCUIreHHbI U aHOKCUTeHHBbI poToCUHTE3. OCHOBHbIE
POTOCUMHTETMHECKME NUIMEHTBI U UX apXMUTEKTypa B KNnetke choToTpodpHo HakTepnmn. PoToTpodUst y NypnypHsbiX,
3eNeHbIX HATHATBIX, 3efeHbIx BakTepuit 1 rennobaktepuin. OkcureHHas oToTPOgUS LnaHobakTepuii.
KBasu-dpotoTpodousi u eé 6ronornyeckoe aHa4eHve.

Tema 5. OKUCJIEHUE, HE CONMPAXEHHOE C CUHTE3OM AT® Y MUKPOOPIrAHM3MOB

Oxkcmpasbl. [Byx-anekTpoHHoe BoccTaHoBneHne O2 ¢ obpasosaHne H202 npu y4acTum okcuaasHoro MexaHusma
OKWCNEHNS1 OpraHNyYeckmx cyocTpaTos.

OTnnynTenbHble 0COBEHHOCTY OKCUIeHa3HbIX MEXaHM3MOB OKUCNeHNs. Knaccudomkaumsi 1 ocobeHHOCTU OeicTBuUS
okcureHaa. [lmokcureHasbl ABOWHOMO MMAPOKCUINPOBAHUS 1 paclLenieHns apoMaTmyeckoro KonbLa B CBA3U C UX
K/MOYEBOW POMbIO B AECTPYKLMM apoMaTUHECKUX NONM0TaHTOB. [puHUMn oenctema MoHookcureHas. Liutoxpom P450 un
meTabonunyeckas akTuBauus NPOMyTareHoB, NPOKaHLEPOreHOB OpraHn3mMamiu.

Tema 6. OCOBEHHOCTU SHEPTETUYECKOIO METABOJ/IU3MA NMPOKAPUOT. MNYTU KATABOJTIU3MA
FEKCO3 Y MPOKAPUOT. METAHOIEHE3. METAHOTPO®US. AJIbTEPHATUBHBDBIE UTK NMYTU
ACCMMUNALN DBYXYTNEPOOHbIX COEOUHEHUN.

Cneumndprika n pasHoobpasne MUKpPoBHbIX 0BMEHHBIX npoLeccoB. OcobeHHOCTM KaTabonmyecknx 1 aHabonmyeckmx
peakuunii y MMKPOOPraHn3MoB U3 pasnuyHbIX (OU3N0oNoro-takCoHoMmyecknx rpynn. Metanotpodpus. Pusmonorns u
Mukpobuonorusi npouecca. nukonus. Linkn 9HTHepa-LOynoposa, OKMCAMTENbHBIA NEHTO30¢p0oCHaTHBIA NyTh. Linkn
TPUKapOOHOBBIX KUCNOT M FIMOKCUNATHBIA WyHT. AnbTepHaTmeHble LITK nyTn accumunsiuum aByxyrnepoaHbix
COeANHEeHNI (3TUAMAaNoHUNOBLIA U MeTUnacnapTaTHbli). YHUKanbHble dhepMeHTbl M KOhakTopbl MeTaHoreHesa.
BoccTaHoBneHWe yrnekncnoTbl Npu y4acTnn cneumndmnyeckon Leny nepeHoca aNekKTPOHOB Y XeMONUTOaBTOTPOGIHbIX
meTaHoreHos: CO2-penykTasHbiin 1 CH3-S-CoM-peaykTasHbiii aTanbillpencrasneHns o ponm NpoOTOHHOrO rpaaneHTa B
3TOM npouecce. Tpodnyeckne B3anMoLencTsus B NpoLiecce MeTaHoreHesa B NpMPOAHbIX YCIOBUSX.

Tema 7. OKUCJTUTEJIbHbIVU CTPECC U TOKCUYHbIE ®OPMbl KUCJTOPOOA.

NcTouHnkm 06pasoBaHns YacTUYHO BOCCTAHOBEHHbIX (DOPM KMcnopoda B 06MeHHbIX npoueccax. 3Ha4eHne peakuum,
Katanuampyemor cynepokcuancmytasoin (SOD) ¢ y4eToM eé pa3nnyHoro nponcxoxaeHmsl. Cnocobbl sawmTol
MUKPOBHbIX KNETOK OT OeiCTBMS TOKCUYHBIX (OOPM Kucnopoda. HedpepmeHTaTBHbIE U (OU3NONOrNYECKNEe CUCTEMDI
3awmnTbl. Bruoxnmus n oranonormsa 3awmTHbIX CUCTEM.

Tema 8. OCOBEHHOCTU A30THOIO OBMEHA Y PA3JINYHbIX PU3NOJIOINO-TAKCOHOMUYECKUX TPYN
NMPOKAPUOT

BoccraHoeneHue okcunaHmoHos aszota (NO3-, NO2-) kak nocnenosaTenbHbie 3Tanbl €AUHOro 3Tana eanHoro
IbIXaTeNbHOro NpoLecca Unmn Kak oTaeNbHbIe BapUaHTbl PECNMPaTOPHON AeHuTpudoukaumu. f'eHeTnyeckne
LETEPMUHAHTBI. DYHKUMK nar-, nir-, Nor- 1 Nos-reHoB. [leHnTpudonkaums/aMMoHnKaumus HuTpaTa nu Metabonunyeckui
cTaTyc MMKPOOPraHn3MoB. AnbTepHaTUBHbIA AUCCUMUASLMOHHON HATPATpeayKummn nyTb Bo3spaleHus N2 B atmocdepy
- aHaspobHoe okucneHre ammmnaka. Mukpobronorus n 6uoxumms npouecca Asotgprkcauus. TakCoOHOMUYECKoe
pasHoobpasve azoTgrkcaTopo. MonekynspHblii MexaHn3m B1MoNorMyeckon domkcaumy asota. SBonoLmMs npoLecca
asoTtdomkcauunm.

Tema 9. BUOOENPAOALNA KCEHOBMOTUKOB MUKPOOPITrAHU3MAMMU

Myt MUKpobHOro kaTabonuaMa KCEHOBNOTUKOB PA3NNYHOIO XMMUYECKOTO CTPOEHNS. CUHTETUYECKME NakTaMbl U X
Jerpagaums MukpoopraHuamamu. buogerpanauns coocpopopraHmyecknx coegnHeHnii. @UTuH n dutasbl.
ApomaTnyeckue HUTPO- U aMUHOCOEAMHEHUS KaK MOTEHUMANbHO MyTareHHbIe 1 KaHLEPOreHHble areHTbl.
HuTtpopeaykums kak OCHOBHOM MyTb TPAHCOOPMaLMU M KaK MEXaHU3M MeTabonmyeckol akTmeauum.
["anoreHopraHnyeckme CoeUHEHNS - 3arpsa3HMTEN NPUPOLHbIX CAPep 1 XMBbIX OpraHn3moB. TpaHcdopmaumsa 40T
kak obbekTa rnobanbHOro aKONOrMYECKOr0 MOHUTOPMHIA. DNMMUHALNS ranoreHoB.

Tema 10. MPOLLECCbI 3ANPOrPAMMWUPOBAHHOW KNETOYHOW CMEPTU Y MPOKAPUOT
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Mporpamma ancumnnuHbl "Broxnmmns n omsmonorns mmkpoopraHnamos"; 06.04.01 "Buonorusa”.

Pa3Hoobpa3ue MexaHN3MOB 3anporpamMMUpPOBaHHON KIETOYHOV CMEPTM Y MPOKAPMOT, OU3N0NOrMYeckoe 3Ha4eHne
3TOro npouecca. Tpurrepsl, akTUBaLMS KOTOPbIX ONOCPeayeT KNeTOYHYO CMEPTb Y MUKPOOpraHnamoB. MHoroobpasve
CUCTEM S4-NPOTUBOSIANE Y MPOKAPMOT, UX 3KONOMMYECKOE 3Ha4YeHue. YyacTve nnasmMus B perynsaumm KneTouHom cmMepTi
y NpoKapuoT.

Tema 11. BOOOPOOHbIE BAKTEPUN. XKENTIEBOBAKTEPUMN.

TakcoHoMUst BOJOPOHbIX 6akTepuii, 0COBEHHOCTY UX chranonorum u Broxmumnn. XapakTeprcTika npouecca aspobHoro
OKVCNIEHUS! BOAOPOA KaK qoOPMbI 3HEPreTMYeckoro MeTabonuaMa oTaenbHbIX rpynn npokapuoT. MonekynsipHbiii
MEXaHN3M OKMCNEHNS BOAOPOAA BOLOPOAHBIMU BakTepusiu. MpakTnyeckoe 3Ha4eHme. TakcoHoMUS xene3obakTepuil,
0COBEHHOCTY UX PU3NONOTUN U BUOXUMKK.

Tema 12. OCOBEHHOCTU AHABOJTMYECKWUX NMPOLLECCOB Y MPOKAPUOT

BbuocuHTes NYPUHOBbBIX N MTMPUMNONHOBbLIX HYKNeoTnanoB y MUKPOOPraHM3MoB. XapaKTepI/ICTI/IKa mMeTabonuyeckunx nyTe|7|,
npueogsaWnMX K npegwecrteeHHnkam nypnHoOB 1 nMPUMMONHOB.

OcHoBHble NyTV BUOCKMHTE3A rPYNM aMUHOKWCIIOT Y PasnnyHbIX (OU3U0NOro-bBroXuMmnIeckmx rpynn npokapwoT. [pynnbl
AMVHOKMUCNOT MO MPOUCXOXAEHUIO OT €AMHbIX BEWECTB-NPENLECTBEHHNKOB.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLmMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota 0by4arolyxcs BbIMOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMNUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocylEeCTBAEHMS 06pa30BaTeNbHON AESTENbHOCTM MO 06pasoBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaepuara, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBEpXOeH
npukasom MuHucTepcTaa obpasoBaHus n Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepaumm Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHOM paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTpeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupexXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

DOHL OLIEHOYHbBIX CPEACTB M0 AUCUUNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPEACTBA NMPOMEXYTO4HOM aTTecTaunm.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cneaytowas uHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTatam 06y4eHus Mo AUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMble K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM pe3dynibTataM, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAyNst)

OcBoeHMe aucumMnnnHbI (MOoYNs) npeanonaraeT U3y4eHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT bbiTb BOCTYMHA 0ByYaloWUMCSs B OAHOM 13 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BUIE - YepPe3 3NeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKNto4eHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbCckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHolr 6ubnmoTekoi.

am PAEKTPOHHBH
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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)

Annals of Microbiology - http://link.springer.com/journal/13213

NCBI - http://www.ncbi.nlm.nih.gov/pubmed/

Prokaryotes: Bacteria and Archaea - https://www.boundless.com/biology/prokaryotes-bacteria-and-archaea

Unusual Coenzymes of Methanogenesis - http://www.annualreviews.org/doi/abs/10.1146/annurev.bi.59.070190.002035
Xypnan Mukpobuonorus. NMonHotekcToBas Bepcus - http://elibrary.ru/title_about.asp?id=7899

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekunn B xone 4teHus nekuunii npenogaearte/ib paccka3biBaeT 00 OCHOBHbIX MOHSATUSIX 1 TePpMUNHONOIr’M4eCKnx
0Cc0BEeHHOCTSIX martepumana Kypca, a Takxe CBA3aHHbIX C HUM TEOPETUHECKNX N NPAKTUHECKUX
I'IpO6J'IeM, naet pekoMeHgauum no nposeneHuto CaMOCTOATENbHOM pa60TbI 1N caMononroToBke.
J1eKUMOHHbIA KYPC NO3BOMMUT CTyOeHTaM NoNy4nuTb OCHOBHYIO MHGpopMaLuio No OaHHOWN OucumninHe.

npakTnyeckue | MpakTnyeckme 3aHATUS 3aBEPAIOT U3yHeHre Hambonee BaxXHbIX TEM AucumunnuHbl. OHK ciyxar ons

3aHsATUA 3aKPENNEHNS N3YYEHHOIO Matepuana, passuTrs YMEHWIA 1 HABbIKOB NOAroTOBKM nabopartopuii K
(PYHKLIMOHMPOBAHMIO, CO30AHNI0 PErNaMeHTMpytoLLei paboTy nabopaTopmm JOKYMEHTALMN, @ TakXe
LNl KOHTPONS NPernoaaBaTenemM CTeNeHN NOAroTOBNEHHOCTU 0ByHatoWMXCS MO M3y4aeMon
LMcunninHe

camocTos- | B xone camocTosTensHoii paboTbl 0byyatowmecs NnpoBoasT NpopaboTky TEOPETUHECKMX MaTepuanos

TenbHas MOMyYeHHbIX Ha ayAMTOPHbIX 3aHATUAX. OBy4aloWMMCs PEKOMEHAYETCS MOCNe 3aBEPLIEeHNs 3aHATUIA B

pabota 3TOT Xe AeHb NPOCMaTPMBaTh 1 aHANM3MPOBATh TEKCT NEKLMIA 1 3annCK C NPaKTUYECKUX 3aHSTUA.
HekoTopble TeMbl, @ TakXXe HesiCHble BONpPOoCh! TPeBytoT AOMONHUTENBHOO CaMOCTOSTENbHOTO
TBOPYECKOro rnowvcka. B HEKOTOpbIX Cy4asx HesiCHble BOMPOCHI cneayeT qoMKCUPOBaTh, YTOObI
Moy4nTb KOHCYNbTauuio y npenogasatens. MNpu NoaroToBke K cneytowein Nekumum nosTopsiTb
npeablayLLyio C Y4EeTOM 3HaHWUIA 1 HABbLIKOB, MOMYYEHHbIX B X0 NPaKTU4YecKmx 3aHatuin. Cnenyert
PEerynsipHo NOBTOPSITb OCHOBHbIE MOHATUS U TEPMUHbBI MO 3a4aHHON TeMe ANs 3dXEKTUBHOM
MOLrOTOBKM K 3a4eTy.

aK3aMeH OK3aMeH NPOXo4uT B TPAANLMOHHON chopMe, KaxXAbl 9K3aMeHaUOHHbIA BUNeT COAepXuUT aea
BOMpoca no AMCUMMNVHE U3 CNCKA 9K3aMEHALUMOHHBIX BOMPOCOB. DK3aMEH SBNSETCS HEOTbEMNEMON
yacTbio y4ebHOro npoLecca 1 NPU3BaH OLEHNTb, 3aKPEMNUTb W YNOPSO0YMTb 3HAHUS CTYAEHTA,
MONYYEHHBIE HAa 3aHSATUSIX 1 CAMOCTOSTENbHO. [py NOAroTOBKE K 9K3aMeHy HeoHx0AMMO onupatbes,
Npexae BCEero, Ha NeKkLUmu, a Takxe Ha UCTOYHKKU, KOTOpbie pasbrupanvicb Ha NPakTUHECKUX
3aHATUSAX B TeUEeHUe cemecTpa. [oaroToBka K aKk3ameHy BkoyaeT B cebsi: - npopaboTKy OCHOBHbIX
BOMPOCOB KypCa; - YTEHNE OCHOBHOW U LOMOMHUTENBHOW NTEPaTYPbl MO TEMaM Kypca; - noabop
NPUMEPOB 13 NPAKTVKK, UIOCTPUPYIOLLMX TEOPETUYECKMIA MaTepUan Kypca; CUCTEMaTM3aumio 1
KOHKPETM3ALMIO OCHOBHbIX MOHSATUIA OUCLUMMANHBI; - COCTABNEHME NMPUMEPHOr0 NNaHa 0TBeTa Ha
3K3aMeHaLMOHHbIE BOMPOCHI.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIM, UCMOMNb3YeMbIX MPU OCYLLLECTBIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npolecca no
AMCUMNAVHe (MoLynio), BKNoYas nepeyeHb NporpaMMHOro obecrnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme 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.0/].8 buoxumms v gon3nonornsi MUKpoopraHn3moB

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

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Mukpobronorus n nmmyHonorusi. MNpakTukym [9nekTpoHHbIi pecypc] : y4eb. nocobue / P. T. MaHnHanosa - M. :
FS0OTAP-Megnua, 20183. - http://www.studmedlib.ru/book/ISBN9785970427507.html

2. MenmumHckast MUKPoOMonorus, BUPYCONnorus u nMMyHonorusi. Tom 1. [9nekTpoHHbln pecypc] / Mog pea. B.B.
3Bepesa, M.H. BoityeHko - M. : TOOTAP-Meguna, 2014. - http://www.studmedlib.ru/book/ISBN9785970429143.html

3. MenmunHckas MUKpoBbronorus, BUPYConorus 1 MMMyHonorus. B 2 1. Tom 2. [9nekTpoHHbIA pecypc] : yuebHuk / MNog
pen. B.B. 3sepesa, M.H. BoityeHko - M. : TOOTAP-Meawa, 2014. -
http://www.studmedlib.ru/book/ISBN9785970429150.html

JononHuTtenbHas nuteparypa:

1. Mukpobuonorus. YacTb 1. MpokaproTuyeckas knetka [SnekTpoHHbIl pecypc] : y4ebHoe nocobue / H.I'. KypaHoea,
I".A. Kynatagge. - M. : [pometeit, 2013. - hitp://www.studmedlib.ru/book/ISBN9785704224594 .html

2. Mukpobuonorus. Hactb 2. MeTabonmam npokapuoT [SnekTpoHHbI pecypc] / KypaHosa H.I". - M. : MpomeTeit, 2017. -
http://www.studmedlib.ru/book/ISBN9785906879110.html

3. 3Bepes B.B., Mukpobuonorus [9nekTpoHHbIn pecypc] : yueb. ans CTyAeHTOB y4peXaeHuii BbiCl. Npod.
obpaszoBaHusi, obyyatowmxcs no cneunansHocT 060301.65 'dapmaums’/ non pea. B.B. 3sepesa, M.H. BoityeHko - M. :
FS0OTAP-Megnna, 2014. - 608 c. - ISBN 978-5-9704-2798-9 - Pexum poctyna:
http://www.studmedlib.ru/book/ISBN9785970427989.html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0/].8 buoxumms v gon3nonornsi MUKpoopraHn3moB

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

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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.
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