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Mporpammy oMcumnnuHbl paspaboTtan(a)(1) AOUEHT, K.H. (aoueHT) 3eneHnxuH M.B. kadenpa
Mukpobuonorun NOMub otaeneHne coyHoameHTanbHom MmeauumHel , Pavel.Zelenikhin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenb nekumoHHOro kypca "bruoxmmunsa n qousnonormsi MUKPoopraHnamos" - 0OpMUpoBaHne y
oby4arloWmxcsi COBPEMEHHbIX NpeacTaBneHnii 06 0cobeHHOCTSIX douanonorum Hanbonee
npeacTaBuUTENbHbIX PYMMN MAKPOOPraHW3MOB U BMOXMMUYECKUX MeXaHN3Max 0OMEHHbIX MPOLLECCOB.
Lenaetcs akueHT Ha cBoeobpasun MKpobHOro MeTabonnama, Ha KaTanMTn4eckux NpeBpaLleHnsx
OpraHnyecknx N HeopraHN4eCcKnx CoeAUHEHNN NPUMEHUTENIbHO K XEMOPraHoreTepoTPOPHbIM
MUKpPOOpraHu3mam. AHanm3npyTCs crneunguyeckme n yHukanbHble MEXaHNU3MbIl MONyY4eHNS aHeprum
B YCNOBUSIX aKLEeNTUPOBAHNS 3NEKTPOHOB OKUCNEHHbIMU (0OpMaMn MUHEpPanbHOro asoTta, cepbl,
yrnepopna, xenesa, xpoma n apyruix 31eMEHTOB C MepeEMEHHOI BaneHTHOCTbi. O6obwatoTcst AaHHble

06 0COBEHHOCTSX CTPOEHUS N (PYHKLMOHUPOBAHNS 3NEKTPOHOTPAHCMOPTHBIX 1 9HEepro3anacarowmx
CWCTEM B YCNOBUSX a3POOHOr0 AbIXaHWs B COMOCTaBIEHNM C PECMIMPATOPHON AEHUTpUNKaLnen,
CynbaTHbIM, CEPHbIM, KAPOOHATHBIM, hyMapaTHbIM, XXENE3HbIM, XPOMATHbIM U APYrMA BUAAMU
aHaspobHOro obixaHus. PaccmaTprBaeTcsl OKMCNEHNE OPraHNYeCckrx U MMHepPabHbIX CybCTpaTos,

HE COMPSXXEHHOE C aKKyMynsiLMen SHeprumn B MaKkpoaprnyeckmx coeMHeHUsx, BKnodas
BbICOKOMONEKynspHble nonugpocdartbl. OcselwaeTcs ponb PepMeHTOB OKCUIreHa3Horo Tmna Ha
KNOYEBbIX aTanax Metabonnama ycTonumBbIX COeANHEHWUI MPUPOLHOr0 1 aHTPOMOreHHOro
NPOUCXOXAeHMs. AHanNM3nMpyeTcs MoLeNb aHasPObHOro OKUCNEHNS YrNepoaHbIX CyOCTPaTOB C TOYKM
3pEeHMS 9BOMOLIMN AOHOPHO-aKLLENTOPHbIX B3aUMOAENCTBUIA.

2. MecTO AMCUMUNNNHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas gucuunanHa BkntodeHa B padgen " 51.6.9 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszoBarenbHoi nporpammel 06.04.01 Brnonorust n oTHocuTcs K 6a3oBoi
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 1 kypce, 1 ceMecTp.

MpucTynas K N3y4eHnto AUCUUnInHbI, 0byyatoWwmincs OonKeH NpeaBapuTeNbHO OCBOMTb KYPChbl
"Mukpobuonorus”, "Buoxmmmsa” n "MonekynspHas 6uonorms” B pamkax oby4eHust B 6akanaspuare no
HanpasneHuto "Bronorus”. Takxe obyyatowniics [ONXKEH BNafaeTb HaBblkaMy CaMOCTOSTENBHOO
noucka n aHanmsa nHgopmMaLunmn, OTHOCALLENCS K OCBOSEMON AUCUUNNINHE

3. KomneTteHuumn obyuarowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL MU

OriK-3 FOTOBHOCTb MCMONb30BaTh (PyHAAMEHTAlbHbIE Bronornyeckme
(NMpodpeccmoHanbHble npencrasneHns B copepe npopeccnoHanbHom 4eaTenbHOCTH
KOMreTeHuun) NS NOCTAHOBKW U pPeLeHns HOBbIX 3a4a4

CNOCOBHOCTb TBOPYECKM NCMONb30BaTh B HAYYHON 1
MK-1 NPON3BOACTBEHHO-TEXHNYECKOW OEATENbHOCTN 3HAHUA
(npodpeccunoHanbHble doyHOaMeHTaNbHbIX U NpUKNanHblX pasnenos gucuuniavH
KOMNeTeHLmm) (Moaynen), onpenensioWwmx HanpasneHHOCTb (NPogub)

nporpammbl MarmcTparypbl
MK-2 CnocobHOCTb MAaHMPOBaTb M Peann3oBbiBaTb
(npodpbeccmoHanbHble npodpeccroHasnbHble MeponpuaTnS (B COOTBETCTBUM C
KOMreTeHuunn) HanpasneHHOCTbIO (NPodouNeM) NPOrpamMmbl MarmcTpaTypbl)

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:
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- 0COHEHHOCTM OCHOBHbIX METABONNYECKUX MyTEl Pa3NIMYHbIX FPYMNMN MAKPOOPraHN3MOB;

2. DONTXEH yMeTb:

- OPVEHTUPOBATLCS B Pa3HO06pa3nmn MUKPOOHbLIX MEXAHN3MOB BOB/IEYEHMWS YTNEPOAHbIX CyOCTpaToB
PasnNYHOro CTPOEHNS B KNACCMYECKNE MEXAHU3Mbl KOHEYHOIO OKUCNIEHNS OPraHNYecKmx
COEOVHEHWIA N (DOPMUPOBAHMS amMdmbonnyeckoro nyna ans aHabonmyeckmx nNpoLecCcos;

- OCYLWECTBNSITb KONMMYECTBEHHYIO OLIEHKY MOTEHUMAaNbHOW SHEePreTUYeckoin acopekTMBHOCTH

WMPOKOro Kpyra AblxaTenbHbix cybcTpatoB Ha 6ase KnacCuy4eckmx KpUTePMEB COOTBETCTBYHOLMX
LOHOPHbBIX N aKLEenTOPHbIX PefoKc-Mnap, KONMMYECTBa TPaHCNOPTUPYEMbIX SNEKTPOHOB);

3. 0ONXEeH BnageTb:

- COBOKYMHOCTbIO 3HAHWUIA O TUMMYHbIX MEXaHM3Max BOBIEYEHNS COeANHEHMNI Pa3HOro XMMNYECKOrO
CTPOEHMS B HOpMasbHblii METABONN3M MUKPODHOI KNEeTKK;

- IPUMEHATb NoNny4YeHHbIe B X040€ OCBOEHUA ONCUUNNNHDBI 3HAHNA B I'IpOCpeCCI/IOHaﬂbHOI\/'I

neAaTenbHOCTN.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpy[0EMKOCTb AUCLMINIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 3K3aMeH B 1 ceMecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANst AOMNycKa K 3a4eTy

28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMUNNNHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Paagen ayoMTOpHOM paboThbl,
V| mwewnnes  coweor AT ™LA Texyne opue
MpakTnyecknellaboparopHbie
Jlekumn 3aHATUSA paborbl
Tema 1. OCHOBbI
COBPEMEHHOMU
1 KOHLUEMUNN 1 ] 5 0 0
" IOSHEPIT'ETUYECKOIO
OBMEHA ASPOBHbIX
XEMOOPIAHOIMETEPQTPO®O)B
Tema 2.
AHOKCUWYECKHME
2. ObIXATEJIbHbIE 1 2 2 0 0
MPOLECCHI
3. |Tema 3. BPOXEHWE 1 3 2 0 0
Tema 4.
4. |POTOTPODUNA Y 1 4 2 0 0
NMPOKAPUNOT
PernctpaunoHHbIn HoMep < 3;;1;'%??(&1:{1;%2
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

"[ICMHTE3OM AT® Y

Tema 5. OKUCJIEHUE,
HE COIMNPAXEHHOE C

MWKPOOPIrAHN3MOB

TecTmpoBaHune

Tema 6.
OCOBEHHOCTNM
OHEPITETUYECKOIO
METABOJ/TM3MA
MPOKAPUOT. MYTU
KATABOJ/IM3MA
FEKCO3Y
MPOKAPUOT.
METAHOIEHES.
METAHOTPO®INA.
AlTbTEPHATVBHbBIE
UTK MYTU
ACCMNNALUNIN
OBYXYIMEPOOHbIX
COEIOVHEHMI.

1-6

12

Tema 7. .
OKNCJTUTEJTbHbBIN
CTPECC U
TOKCUYHbIE ®OPMbl
KNCNOPOLA.

7-8

1Y PA3/IMYHBIX

Tema 8.
OCOBEHHOCTHW
A30THOIO OBMEHA

DPU3NONOI O-TAKCOH
rPYNMN NPOKAPUNOT

1
OMWYE

9-11
FCKIX

Tema 9.
BNOOEIMPALOALUNA
KCEHOBNOTWKOB
MNKPOOPIrAHN3MAM

12-14

10.

Tema 10. NMPOLIECCHI
3AMPOIPAMMUPOBAK
KNETOYHOW CMEPTU
Y MPOKAPUNOT

15-16

11.

Tema 11.
BOOOPOOHbIE
BAKTEPUW.
XENE3OBAKTEPUW.

17

12.

Tema 12.
OCOBEHHOCTHW
AHABOJTMYECKWX
MPOLUECCOB Y
NMPOKAPNOT

18

npeseHTauust

Tema . Ntoroeas

" |dpopma KoHTpoOnNA

9K3aMeH

PernctpaumoHHbIn Homep
Crtpanuua 5 us 12.
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Buabl v yachbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpons

MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

NTtoro 10 36 0

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI

Tema 1. OCHOBbl COBPEMEHHOW KOHLEMLUWN SHEPFTETUYECKOIO OBEMEHA
A3SPOBHbIX XEMOOPIrAHOINETEPOTPO®OB

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

Ponb Bogopoaa u kucnopoaa B 6GMonormyeckmx penokc-npespatleHmsax. NpuHumnol
KONM4YEeCTBEHHOW OLEHKN NOTEHUNANbHON SHEPreTnyeckom agpdoekTMBHOCTU OblXaTebHblX
MPOLIECCOB C Y4E€TOM CMEUNGUKN OKUCISIEMbIX CYOCTPaTOB, CUCTEM NEepeHoca 9NEKTPOHOB U
NpMpoabl TEPMUHANBHBIX aKkLEenTopoB. MNPUHLMNbLI OpraHn3aummn abixaTenbHOro annapara aspobHbix
N dhakynbTaTBHO aHa3POBHbIX XeMOOPraHOreTePOTPOGOHbIX BakTepuii. SNEKTPOHTPAHCMOPTHbIE
Lenun n nx ocobeHHOCTM Y MUKPOOPraHN3MOB. DNEKTPOXUMUYECKINIA 3NIEMEHT, N3MEHEHNE
cTaHaapTHOW cBOOOAHOM 3HEPTM B peakLmnm, CBSI3aHHO C NEPEHOCOM 3N1eKTPOHOB. [MoHATMe
CTaHO4apPTHOro BOCCTAHOBUTENbHOMO noTeHumana. YHmeepcasnbHble KOMMNOHEHTbI AbIXaTeNbHOro
npouecca: KodpepmeHt A, NAD(NADP), ATO®.

Tema 2. AHOKCUYECKUE ObIXATEJIbHbIE NMPOLUECCHI
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

dymapaTHOEe AblxaHne, BOCCTAHOBNEHME OKMCHBIX (POpM Xenesda n mapraHua. OKCnaHnoHbl Xpoma,
BaHaOus, Tennypa B Ka4eCTBe TEPMUHANbHbIX aKLLENTOPOB 3N1EKTPOHOB. JJnCCMMUnaumMoHHas
cynbchbatpenykums. lNMocnenosaTtenbHble aTanbl UICXOOHOW SHEPro3aBUCKMO akTMBaumm cynbgara un
NOCNeayowWwero N3MEHEHNS OKUCNNIbHO-BOCCTAHOBUTENbHOrO COCTOSHMS atoma Ccepbl B
NHTEepMeamartax n npoaykrax cynbdarpenykumm. Cepopenykums.

Tema 3. BPOXXKEHUE

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

JoHopHO-akLenTopHas npobnemMa NPUMEHNTENBHO K pasHbiM BpoxeHusM. Mecto 6poXxeHuii B
3BOMIIOLMUN OPraHMYecKkoro Mmpa. bruoxummusi npoueccos CNMpPTOBOro, MOMOYHOKMUCOrO,
MPOMMOHOBOKMNCIONO, MACNSIHOKMCIOro, YKCYCHOKMCIONO M CMelwaHHoro 6poxeHuii. FomoaueTaTHoe
BpoxXeHne Kak 0aMH 13 cnocoboB hrkcaLmMmnm HeopraHNYeckoro yrnepoaa, kopakTopbl 1 6UOXMMMS
aTOro npouecca. YkcycHokmcnoe bpoxeHne. OcobeHHOCTM counamnonorum n broxmmmnm npouecca.
J1BONCTBEHHOCTb CYTW MpoLiecca yKCyCHOKMCNOoro 6poxeHuns. MNMpaktuyeckas BaxHOCTb
6poaMNbHbIX MPOLECCOB.

Tema 4. POTOTPOPUSA Y MPOKAPUOT
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

MpowncxoxaeHne chotoTpodomm y 6aktepmnin. OKCUreHHbI N @HOKCUTEHHbIA (0OTOCUMHTES. OCHOBHbIE
POTOCUHTETUYECKME MUTMEHTBI N X aPXMTEKTYpa B KNnetke ooTOTpodpHon bakTepun. PoToTpodomns
y NypNypHbIX, 3eNEHbIX HUTYATbIX, 3eNeHblX 6akTepuii n rennobakTepuin. OkcnreHHas oToTpocums
umnaHobakTepuii. KBasn-gpototpodoms.

Tema 5. OKUCJTIEHUE, HE COMNPA>XXEHHOE C CUHTE3OM AT® Y MUKPOOPIrAHU3MOB
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Okcmpasbl. [Byx-anekTpoHHOe BoccTaHoBneHne O2 ¢ obpasosaHme H202 npu yqactum
OKCMAA3HOro MexaHn3Ma OKUCNEHNS opraHnyeckmx cybctpatoB. OTnnynTenbHble 0COOEHHOCTM
OKCUreHasHbIX MexaHM3MoB okucneHns. Knaccudukaumst 1 0CoO6eHHOCTN AeNCTBMS OKCUreHas.
JlnokcureHasbl 4BOMHOIO rMApoOKCUANPOBAHNS U paclLenieHns apoMaTnyeckoro Konbua B CBA3u C
NX KNOYEBOW PONblO B AECTPYKLMM apoMaTUYEeCKUX NONMOTaHTOB. MpnHUMN oencTeus
MOHOOKcureHas. Lintoxpom P450 n metabonnyeckas aktmeaums npoMyTareHoB, NPOKaHLEeporeHoB
OopraHn3Mamu.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 6. OCOBEHHOCTU SHEPITETUYECKOIO METABOJIU3MA NMPOKAPUOT. NMYTU
KATABOJIU3MA NrEKCO3 Y NPOKAPUOT. METAHOIEHE3. METAHOTPO®US. .
ANbTEPHATUBHDIE LUTK MYTU ACCUMUNSALNN OBYXYIMEPOOHbIX COEOUHEHUN.

npaktnyeckoe 3aHsitne (12 yaca(os)):

Cneundprka n pasHoobpasne MMKPoOHbIX 0OMeHHbIX npoueccoB. OcobeHHOCTM KaTabonnyeckux u
aHabonmyeckunx peakumin y MUKpOOPraHn3MoB U3 pasnnyHbIX ON3MN0NIOr0-TaKCOHOMMUYECKUX Py .
MeTaHoTpodousi. Puaronorus n Mmukpobuonorus npouecca. nukonns. Linkn SHTHepa-Iynopoea,
OkucnuTenbHbI NeHTo30dpocdaTHbIi NyTb. LInkn TpukapboHOBLIX KUCNOT U FNOKCUNATHbBIA WYHT.
AnbtepHaTtusHble LITK nytn accummnauumn aByxyrneponHbiXx COeAMHEHWN (3TUNManoHUIOBbIA 1
MeTunacnapTaTtHbli). YHuKanbHble pepMeHTbl 1 KogpakTopbl MeTaHoreHesa. BocctaHoBneHve
YrNeKMCNoThbl NPY y4acTum cneundmnyeckon uenm nepeHoca 3nekTPoHOB Y XEMOMTOABTOTPOMOHbIX
meTaHoreHoB: CO2-penykTasHbii 1 CH3-S-CoM-pepnykTtasHbiin atansil1peacrasneHms o ponu
MPOTOHHOrO rpagueHTa B 9TOM npouecce. Tpoduyeckne B3anMooencTens B npouecce
MeTaHoreHesa B NPUPOLHbIX YCNOBUSX.

Tema 7. OKUCJTIUTEJIbHbIU CTPECC U TOKCUYHbIE ®OPMbl KUCNTOPOOA.
npaktnyeckoe 3aHsitne (4 4aca(os)):

NcTouHMKM 0bpa3oBaHms HacTUYHO BOCCTAHOBNEHHbBIX POPM K1MCnopoaa B 0OMEHHbIX NpoLeccax.
3Ha4yeHune peakumm, katanuampyemon cynepokcmancmytason (SOD) ¢ yyeTom €€ pasnmyHoro
npouncxoxaeHns. Cnocobbl 3aWwmTbl MUKPOOHbIX KNETOK OT AEACTBUS TOKCUYHBIX (OOPM KMCNopoaa.
Bruoxnmus n domnanonorms 3awmTHbIX CUCTEM.

Tema 8. OCOBEHHOCTU A3BOTHOIO OBMEHA Y PA3JIUYHbIX
PU3NOJIOINO-TAKCOHOMUYECKUX TPYIIMN NPOKAPUOT

npaktnyeckoe 3aHsitne (6 4aca(os)):

BoccrtaHosneHue okcuaHnoHoB asota (NO3-, NO2-) kak nocnenosartenbHble aTanbl eAUHOro atana
€LMHOro AbIxatenbHOro npoLuecca Uin Kak oTaeNbHble BapuaHTbl pecnnupaTopHoOi
neHnTpudpukaummn. ['eHetnyeckme getepMmHaHTbl. PyHKUMK nar-, nir-, Nor- 1 NOS-reHos.
JeHnTprdomkauns/ammoHncukauns HuUTpaTa u MeTabonmnyeckuin ctTatyc MMKpOOpraHM3MOoB.
AnbTepHaTUBHbIA ONCCUMUNSALMOHHOM HUTpAaTpedyKuun nytb Bo3spalleHmns N2 B atmocdepy -
aHaspobHoe okuncneHne ammmnaka. Mukpobuonorus n buoxmmus npouecca A3oTgukcauus.
TakcoHoMmyeckoe pasHoobpasue as3oTdmkcatopos. MonekynsapHbli MEXaHNU3M BUONOrNYECKON
domkcaumm azota. 9BonoLMS npouecca a3oTgmKcaumm.

Tema 9. BUOOEMrPAOALNA KCEHOBUOTUKOB MUKPOOPIrAHU3MAMU

npakTundeckoe 3aHsitne (6 yaca(os)):

MyTn MKpobHOro kaTabonnmama KCeHoOMOTMKOB PA3IMYHOIO XMMUYECKOrO CTPOEHMS.
CuHTETMYECKME NakTaMbl 1 UX Aerpagauns MukpoopraHuamamn. buogerpanauus
doochopopraHnyecknx coeanHeHnin. PuTnH n putasol. ApoMaTU4eCKne HUTPO- 1
aMUHOCOEAMHEHNS KaK NOTEHUMaNbHO MyTareHHble 1 KaHLEepOoreHHble areHTbl. Hutpopenykums kak
OCHOBHOI NyTb TpaHCOPMaLMM 1 KakK MEXaHU3M MeTabonn4eckoi akTMBaLuu.
["anoreHopraHn4yeckne coeaNHEHNS - 3arpA3HUTENN NPUPOOHbLIX Cdrep U XMBbIX OPraHU3MOB.
TpaHcdopmauus OOT kak o6bekTa rnobanbHOro 3K0NOrM4eckoro MOHUTOPUHIa. SNMMUHALMSA
ranoreHos.

Tema 10. MPOLUECCbI SANNPOrPAMMUPOBAHHOU KJIETOYHOU CMEPTU Y MPOKAPUOT
npakTudeckoe 3aHsitne (4 yaca(os)):

PasHoobpa3une MexaHM3MOoB 3anporpamMM1pPOBaHHON KIIETOYHOM CMEPTU Y MPOKapmoT,
hV3MONOrMyeckoe 3Ha4YeHme aToro npowecca.

Tema 11. BOOOPOOHbIE BAKTEPUWN. XKEJIESOBAKTEPUMN.
npakrtnyeckoe 3aHsitne (2 4aca(os)):

TakcoHoMus, 0COBEHHOCTY O3MONOrMmn 1 BroxmMun. Xapaktepuctuka npotecca aspobHoro
OKMC/EeHNs BOAOPOAA Kak (POPMbl SHEPreTUYeckoro Metabonmnama oTaebHbIX Fpynn NpoKapuor.
MpakTnyeckoe 3Ha4YeHne. dusnonorvs n BUoxmMust xenesobakrtepui.

Tema 12. OCOBEHHOCTU AHABOJIMYECKUX NMPOLLECCOB Y NPOKAPUOT
npakTudeckoe 3aHsitne (2 yaca(os)):

PernctpaumoHHbIn Homep
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Broxumnyeckme nytn GOCMHTE3a NYPUHOBBIX M MMPUMUAONHOBBIX HYKNEOTUAO0B Y MAKPOOPrHaN3MOB.
OcHoBHbIe MyT BUOCKMHTE3a FPYNN aMUHOKMCAOT Y Pa3NYHbIX (OU3NON0r0-ONOXMMNYECKIMX TPy
NpoKapworT.

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeslbHOM paboTbl AUCLMNINHBI (MOOYNS)

Buabi
- CDOprI KOHTpOns
Pasnen Hepens | camocTosiTensHon [TpyA0eMKOCTb b
N AducumnnnnHbl c"."3'\'"3(”'3cemecrpa paboTbl (B yacax) camogg%’gfb':b"'o"
CTYAEHTOB
Tema 5. OKNCJIEHUE,
HE COINMPAXEHHOE C NnoAroToBka K
S |CVHTE30M AT® Y 1 S |rectuposanuio 12 |rectuposare
MWKPOOPIrAH3MOB
Tema 12.
OCOBEHHOCTHU
12.|AHABONIMYECKMX 1 1g |noAroToBkak 32 MpeseHTaLus
MPOKAPUOT
NToro 44

5. 06pasoBaTeanb|e TEXHONOrMu, BKNoYasi UHTEpakKTUBHbIe OOpPMbI 06yqe|-|v|9|

MpennonaraeTcsi UCNONb30BaHNE TPaONLMNOHHBIX 06pa3oBaTenbHbIX TEXHOMOTWM - NeKUWiA, a TakxXe
CEMMHapPOB C UCMOb30BaHNEM MY/IbTUMEOUNHBLIX NPOrpaMMm Npw NMoaroToBke CTyIeHTaMu OOKNanoB
Mo TeMaM OJ1s1 CAMOCTOSITENbHOIO U3y4YEeHNS U BbICTYMIEHMNE HA CEMUHAPCKUX 3aHSATUSX C BUOEO- U
aynvomartepuanamu

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOssi yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMIUHBI U yueOHO-MeToauyeckoe obecrneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. OCHOBbl COBPEMEHHOW KOHLLENLUWN 9HEPFETUYECKOIO OEMEHA
A3POBHbIX XEMOOPIrAHOIETEPOTPO®OB

Tema 2. AHOKCUYECKUE ObIXATENIbHbIE NPOLECChDI

Tema 3. BPOXXEHUE

Tema 4. DOTOTPODUA Y NPOKAPUOT

Tema 5. OKUCNNEHUE, HE CONMPA>XXEHHOE C CUHTE30M AT® Y MUKPOOPIrAHU3MOB
TeCcTMpOBaHue , MPUMeEpPHbIE BOMPOCHI:

Wtorosbii TeCcT No matepuanam nekumin. 1. Nopanok pacrnonoxeHnst KOMNOHEHTOB
9NeKTPOH-TpaHcnopTHon uenu: 1) untoxpom aa3 2) NADH-gerngporeHasa 3) uMtoxpom b 4) XnHOH
5) Fe-S 6enku 6) umtoxpom ¢ 2. PepMeHT, OCYLLECTBASIOWNIA BOCCTaHOBNEHNE Fe3+ npu XenesHom
OblxaHuu: 1) Xxeneaopenykrasa 2) HATpaTpenykrtasa 3) HUTpuTpeaykrasa 4) okcugopenykrasa 5)
Fe-nermaoporeHasa 3. CoOOTHeECUTE MUKPOOPraHnU3m 1 TUM aHepreTmyeckoro metabonuama 1. Bacillus
subtilis 1. 6poxeHne 2. Enterobacter cloacae 2. pymapatHoe abixaHue 3. Clostridim botulinum 3.
xpomaTHoe abixaHue 4. Desulfotomaculum acetoxidans 4. cynbpatHoe gbixaHue 5. Desulfuromonas
acetoxidans 5. cepHoe gbixaHue 6. Wolinella succinogenes 6. potocuHTe3s 7. Heliobacillus mobilis 7.
aspobHoe apixaHue. 4. MMKpoopraHnambl, OCYLLECTBNAIOWNE ANCCUMUNSLNOHHYIO HATPATPEaYKLMIO:
1) obnuraTHble aspobbl 2) obnuraTHble aHaapobbl 3) hakynbTaTMBHbIE aHa3POo0bI 4)
MUKpOoaspodunbl 5) ranopunsl 5. @epMeHT, OCyWeCcTBAAWMA 3ameHy audocarHoro octatka ATd
Ha Cynbart Ha Ha4yanbHOM 3Tane AUCCUMUNSALNOHHON cynbdatpenykunm: 1) AT®-cynbpypunasa 2)
AT®-cynbparasza 3) ATD-cynbchomnoasa 4) Cynbpar-ATdasa 5) AneHo3nHcynbgaTkmHasa 6)
AneHo3vHgococynbdaTcuHTeTasa

PernctpaunoHHbIn HoMep ;i[i[I{BEPPCeI;{I;%g
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Tema 6. OCOBEHHOCTU SHEPITETUYECKOIO METABOJIU3MA NMPOKAPUOT. NMYTU
KATABOJIU3MA NrEKCO3 Y NPOKAPUOT. METAHOIEHE3. METAHOTPO®US. .
ANbTEPHATUBHDIE LUTK MYTU ACCUMUNSALNN OBYXYIMEPOOHbIX COEOUHEHUN.

Tema 7. OKUCJTIUTENbHbIA CTPECC U TOKCUYHBIE ®OPMbl KUCNOPOA.

Tema 8. OCOBEHHOCTU A3BOTHOIO OBMEHA Y PA3JIUMYHbIX
PU3NOJIOINO-TAKCOHOMUYECKUX TPYIIMN NPOKAPUOT

Tema 9. BUOOEMPAOALNA KCEHOBUOTUKOB MUKPOOPIrAHU3MAMU

Tema 10. MPOLLECCbI 3ANPOrPAMMWUPOBAHHOMN KJIETOYHOWU CMEPTU Y MPOKAPUOT
Tema 11. BOOOPOOHbIE BAKTEPUW. XKENE3OBAKTEPUMN.

Tema 12. OCOBEHHOCTU AHABOJTUYECKUX MPOLLECCOB Y MPOKAPUOT

npe3eHTaumns , NpPMMepPHbIE BOMPOCHI:

1. BUOCNHTE3 aMMHOKMCNOT MUKPOOPraHn3amMamun. 2. BUOCUHTES HYKNEOTUA0B MUKPOOPraHM3mMamu. 3.
MetaHoTpodgousi. OcobeHHOCTU hM3nonorum n MetTabonnama MeTaHoTPOMHbIX BakTepuii. 4.
I"nukonna. PacnpocTpaHneHmne n ocobeHHOCTU rMnkonunaa y npokapuoT. 5. OKUCNNTENbHbIN
neHTo3odoocdpatHbIi NyThb ( NyTb Bapbypra-ukkeHca) kaTabonuama yrnesonos y NpoKapuorT. 6.
MyTb SHTHepa-lynoposa katabonnama yrneBoaos y npokapuoT. 7. Linkn TpukapboHOBLIX KUCNOT 1
FMNOKCUNATHBIV WYHT B MeTabonmame npokapmoT. 8. AnbTepHatmsHbin LUTK nyTb accumunsaumm
OBYXyrnepoaHbIX COeANHEHWI - STUNMANOHUNOBbLIN NyTb. 9. AnbTepHaTtueHbln LITK nyTtb
accMMNnaUnn OByxXyrnepoaHbiX COeaMHEHNIA - MeTunacnapTaTHbI uukn. 10. )Kn3Hb n cMepTb
b6akTepuanbHblil KNeTkn. 3anporpamMMmnpoBaHHas knetodHas rubens y baktepuia. 11. Buonerpapauns
dochopopraHn4eckmnx coeauHeHnn. PuTuH n doutasbl. 12. AnbTepHATUBHbBIA AUCCUMUNSALNOHHOMN
HUTpaTpeayKuun nNyTe Bo3BpauleHns N2 B atMocgepy ? aHaspobHOe OKUCNeHne aMmmmnaka.
Mwukpobuonorus n 6uoxummusi npouecca. 13. YkcycHokumcnoe bpoxenue. 14. Hutpudpmkaums.
Mukpobuonorus, 6uoxumust n gouamonorust npouecca. 15. Xenezobaktepuun. OCHOBHble
npenctasutenn. buoxmmus n domnsnonorus npoueccos metabonuama xenesobakrepuii. 16.
A3oTdomkcaums. TakcoHoMMYeckoe pa3Hoobpasne a3oTgukcaTopoB. MonekynspHblii MExaHU3m
6uonornyeckor goukcauum asota. 17. Ksasugporotpodgous. Mukpoburonorms n buoxmmms npouecca.

Tema . UToroesasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

MprMepHble BONPOCHI K 9K3aMeHY:
BUJIIET 1

1. XenesobakTtepun. OCHOBHblE NpeacTaBnTeN. Buoxmmmsa n onanonorns NpPoLeCccos
OCYLECTBNSEMbIX XEeN1e300aKkTeprsaMu.

2. HedpepmeHTaTUBHbIE N (PUINONOrNYECKME CUCTEMBI 3ALNTBI MUKPOOPraHM3MOB OT TOKCUYECKOro

LENCTBUS MONEKYNSAPHOMO KMCnopoaa.

BUJIET 2

1. VICTOYHUKN 1 POPMbI SHEPrUN, NCNONb3yEMbIE NpoKapuoTamMn. InekTpoxnmmyeckas (AuH+) nnm

xummnyeckas (ATD) coopmbl aHeprun. ATD Kkak OCHOBHAs MONEKyna aHepreTnyeckoro metabonuama.
[MyTn cozpaHns anekTpoXnMmyeckoro noteHumnana. Nyt ncnonb3oBaHns aHEPrumn KNeTKOM.

2. YHuKanbHble KodpakTopbl METaHOreHesa.

BUJET 3

1. ANbTepHaTVBHbIA AUCCUMUNSALMOHHON HUTpAaTPeoyKUuMn NyTb Bo3BpaleHms N2 B atmocdepy -
aHaspobHoe okncneHne ammmaka. Mukpobuonorus n 6uoxmmms npowecca.

2. 3anporpaMmMnpoBaHHas KneTo4yHasi cCMepTb y NpokapuoT. Pa3zHoobpasne MexaHn3moB,
pmanonorndyeckoe 3HavyeHue.

BUNET 4

1. MprHUMNBI OpraHn3aummn abixaTenbHOro annapata aspobHbIX U dhakynbTaTMBHO aHa3POOHbIX
XEMOOPraHoreTepoTPOHbIX DaKTEPUA. DNEKTPOHTPAHCMOPTHBLIE LEMW N UX OCOBEHHOCTN Y
MNUKPOOPraHn3MoB.

2. AccumMmnnsaunoHHas 1 QUCCUMUNSALNOHHAA HUTPaTpeayKuuns.

BUIET 5

PernctpaunoHHbIn HoMep KTPOHHBH
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1. DNEeKTPOXMMMNYECKUNIA INEMEHT, NBMEHEHWNE CTAHAAPTHOM CBOOOAHOW SHEPrnn B peakLuuu,
CBSI32HHOW C NEepPeHOCOM 3M1eKTPOHOB. [MoHsATUEe CTaHOapTHOro BOCCTAHOBUTENBHOIO NoTeHumana.
YHuBepcanbHble KOMNOHEHThI AbixatenbHoro npouecca: KogpepmeHT A, NAD(NADP), AT®.

2. YHuKanbHble KogoakTopbl aLetoreHesa

7.1. OcHOBHas nuTteparypa:

Mwukpoburonorusi B onpeneneHmsax n NnncTpaunsx, 3axapoea, Hatanus N'eopruesHa;BepwmnHuHa,
BaneHtnHa MBaHoBHa;MnbuHckas, Onbra HukonaesHa, 2012r.

Kypanosa, H.I". Mukpobuonorus. Hactb 1. lNpokapuoTtnyeckas knetka. [nekTpoHHbI pecypc] /
H.I". KypaHosa, [.A. Kynatanse. ? 9nekTpoH. gaH. ? buwkek : Uspatenbcteo Tlpometent', 2013. ?
108 c. ? Pexxum poctyna: http://e.lanbook.com/book/64237

Benscosa, H.A. Mukpobuonorus. [9nekTpoHHbIA pecypc] ? OnekTpoH. faH. ? MuHck : 'Bblwaiiwas
wkona', 2012. ? 443 c. ? Pexum poctyna: http://e.lanbook.com/book/65462

7.2. JlononHuTenbHasa nuteparypa:

Mukpobuonorus [SnekTpoHHbI pecypc] : MoHorpadoms / MeuaTos AJL. - M. : Uspatenbcto ACB,
2013. - http://www.studentlibrary.ru/book/ISBN9785930939187.html

Dxen, .M. CoBpemeHHas nuwesas Mukpobronorns. [OnektpoHHbiin pecypc] / O.M. Oxei, M. L.
NeccHep, O.A. TonbaeH. ? OnekTpoH. faH. ? M. : apatenbcteo 'NlabopaTtopus 3HaHuit', 2014, ?
886 c. ? Pexwum pgoctyna: http://e.lanbook.com/book/66247

'Mukpoburonorns [9nekTpoHHbIn pecypc] : y4eb. ons CTyAEeHTOB yYPEXAEHWNIA BbICL. NPO.
obpasoBaHus, obyyarowmxcs no cneuunansHoctn 060301.65 'dapmaumns’/ non pea. B.B. 3sepesa,
M.H. BonyeHrko - M. : TOOTAP-Meauna, 2014." -
http://www.studentlibrary.ru/book/ISBN9785970427989.html

7.3. UHTepHeT-pecypcChbl:
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

XypHan Mukpobuonorus. MonHoTekcToBas Bepcus - http://elibrary.ru/title_about.asp?id=7899

8. MarepmanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve ancunnavHbl "BruoxmMmsa n onanonorms MMKpoopraHM3mMoB" npegnonaraet
NCNONb30BaHNE CNeaylero MaTepmnanbHO-TEXHNYECKOro obecneyeHmns:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToaMYecKas nutepatypa Ans 4aHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenoctea "/laHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BkioYaeT B cebs 9NeKTPOHHblE BEPCUM KHUT N34aTenbcTBa
"laHb" 1 opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe aNeKTPOHHbIe BEPCUM
NepuoaNYEeCcKNX U3naHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
NapatenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOR, y4ebHOM nuTepatype 1 Hay4HbIM
NeprvoanYecKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUIbHBIX HaNpPaBneHWii ¢
cobnoneHneM Bcex aBTOPCKMX U CMEXHbIX Npas.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOI NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npegocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHON y4ebHOI nuTepaTtype no OCHOBHbIM AMCLMMINHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (MpeacTaBfieHbl N3aaHns Kak YucTo MeguumHCKoro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsiet By3y Hanbonee nosHble
KOMMIeKTbl HEOBX0AMMO NNTEpPaTypPbl B COOTBETCTBUN C TPEOOBAHMSIMU rOCYAAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

NekunoHHas ayanTopus, OCHaleHHas MynbTUMELNAHBIM 060PYLOBAHMEM

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 06.04.01 "Buonorus" n marnctepckoi nporpamme Mukpobuonorms n BUpyconorus .
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