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PABOYASA MPOrPAMMA YYEBHON ONCUUMIIUHDI
51.B.[1B.05.01 MeTtabonu3am npokapuoTt

1. Koa u HaumeHoBaHMe HanpasneHus noarotoBku: 06.03.01 bruonorus

2. NMpodunb noaroTtoBKU: broxummg

3. KBanudwmkauusa BbinyckHuKa: 6akanasp

4. ®opma ob6y4eHus: oyHas

5. Kachegpa, oTBevarowan 3a peanmsauymio aucuunnumibl: Kadegpa dnoxmmmm un
PU3MONOTNN KIETKM

6. CocTtaBuTENU NpOorpamMmmbi:

paboBuy Mapraputa HOpbeBHa, 4OKTOp Bronormyeckmx Hayk, npogeccop

N'ypeeBa Mapus BanepbeBHa, kKaHangat 6G1Monormyeckmx Hayk

7. PexomeHpoBaHa: HMC meaunko-6mnonormnyeckoro cakynbteta 29.05.2023 r., npotokon Ne4

8. YuebHbIn roa: 2026-2027 CemecTtp(bl)/TpumecTp(bl): 8



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

dopMmupoBaHMe y CTYOEHTOB 3HaHWA O POfM MWUKPOOPraHM3MOB B MpeBpaLleHumn
BELLECTB M 3Heprmn B Guocdepe, otnnume metabonuama baktepun u apxen, dototpodun,
yrrneposHoOn U a3oTHOM aBTOTpPoOdUN.

10. MecTo yye6HOM ancumnnunHbl B cTpykType OOI:

YyebHas gucumnnuHa «b1.B.[0B.05.01 MeTtabonmuam npokapuoT» OTHOCUTCHA K
BapuaTuBHon 4Yactn brnoka 1 «Oducumnnuubl (Mogynu)» ®defepanbHOro rocygapCTBEHHOro
obpasoBaTenbHOro craHgapTa Bbicwero obpasoBaHua no cneumanbHoctn  06.03.01
Buonoruna (6akanasp).

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnNnNuHe/MoAaynio (3HaHUA, yMeHwus,
HaBblKW), COOTHECEHHbIe C NNIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi 06pa3oBaTenibHOMN
nporpaMmmbl (KOMNeTEHLMUSAMU) U UHAUKATOPaMM UX OOCTUXKEHUA:

Kopn HaseaHue Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMEeTEHL MU
MK-4 CnocobeH MK-4.1 Ocyuwectsnser 3HaTb: NyTM SHepreTnyeckoro MeTtabonmama
OCYLLECTBIIATb HEO BbIGOP 1 npokapuoT: aspobHoe M aHa3pobHoe ApixaHue,
6Xx0aMMble nposefeHne BpoxeHue; NyTn KOHCTPYKTUBHOro Metabonmama:
MCCNeaoBaHNs C MWKpOBMONOruyeckn | MyTM  @BTOTPOHOrO 1M reTepoTpocHOro
MWUKPOOpPraH13Mam X MCCNENOBaHMI YCBOEHUSI COeAMHEHWIA yrnepoaa, Nyt asoTHON
W, NPOBOANTb COrNacHo TemMatvke | @BTOTpOUM, mMeToAbl nccnenoBaHus
pacueThl pa6oT 3HEepreTM4Yeckoro n KOHCTPYKTMBHOTO
0606LaTh meTtabonuama  GakTepuii,  TaKCOHOMMWYECKUE
rony4eHHble rpynnbl NPOKapuOT, CNocobHble OCYLLECTBNATb
onpegerneHHble Or3nonormiyeckmne NpoLecchl.
pe3synbTaThbl
YMeTb: onpeaensitb MeToabl, Heobxoaumele Ans
nccnegoBaHus onpeaerneHHoro
MeTabonuyeckoro MyTu, NoagepXueatb YUCTble
KynbTypbl MMWKpPOOPraHU3MOB, NpoBOAUTL
CTaHOapT-TECTbl W OnpefensTs aKTUBHOCTb
¢epMeHTOB NpokapuoT
BnageTtb: meTtogamu onpefeneHvus akTUBHOCTM
KMOYEBbIX (PEPMEHTOB  LIEHTparnbHbIX MyTen
3HEpPreTM4eckoro n KOHCTPYKTMBHOTO
meTabonuama npoKapvoT, mMeTogamu
MUKPOBUONOrM4eckux noceBOB.
MK-4 | CnocobeH MK-4.2 MpoBoAUT  OUEHKY | 3HaTb: MeToAbl CTaTUCTUYECKOro aHanmaa
OCYLLECTBNSATb HEO pe3ynbTaToB
6xoanmble nccnenosaHus N | YMeTb: UCNosb30oBaTb METOAbI CTATUCTUYECKOTO
nccnenoBaHns C pac4yeTsl no | aHanuaa npu obpaboTke pe3ynbLTaToB
MWKpOOpraHu3Mam CTaHAAPTHbIM 3KCMNEPUMEHTOB MO U3ydYeHMI0 MeTabonuama
n, NpoBOANTb MeToAMKaM npokapuot
pac4yeTsl n
06obLwatb Bnagetb: MmeTogamu ctat.obpaboTkm
NoslyYeHHble
pe3ynbTaThbl

12. O6beM gncuunnuHbI B 3a4eTHbIX eauHuuax/yac. — 3/108.
dopma NpoMeXXyTOYHOM aTTecTauum 3aqvem
13. TpyaoemkocTb No Buaam yuyebHon paboTbl

TpyaoemMKoCcTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
8 cemectp | |




AyOuTOpPHbIE 3aHATUA 40 40

nekyum 20 20

. rpynnoBsble
B TOM ymcne:

KOHCYnbTaumm

nabopartopHble 20 20
CamocToaTtenbHas pabota 68 68
dopma NpomMexyTo4HOM aTTecTaLmm
(9k3ameH —  4ac.)

WToro: 108 108

13.1. CopepxaHue QUCLUMNIIUHDI

n/n Peanusauus
pasgena
HanmeHoBaHve c ONCUMMIWHBI C
ogepaHue pasgena aucuUmnInHbl
pasgerna QUCUMMvHbI NOMOLLBIO
OHMawnH-Kypca,
QYMK*
1. Nlekuunm
1.1 Xemotpodus [loHOpbI U TepMUHaNbHbBIE aKLENTOPbI ANIEKTPOHOB. https://edu.vsu.ru/
MonekynspHbIA KUCIOPOA 1 ero anbTepHaTuea. [bixaHne | course/view.php?i
n BpoxeHne. d=13651#section-
1
1.2 dotoTpodust doTtocuHTe3. WUCTUHHBIN (POTOCMHTE3: oOKcureHHble U | https://edu.vsu.ru/
aHOKCUreHHble poTOTPOMbI. course/view.php?i
d=13651#section-
2
1.3 VYrneponnas aBrotpodus | NoHATME  aBTOTpOhUM K reTepoTpodumm. Mytn | https://edu.vsu.ru/
aBTOTpOooHOM chmkcaumm CO2: umkn KanbBuHa u umkn | course/view.php?i
ApHOHa d=13651#section-
3
1.4 A3OTHasT aBTOTPOQHS YcBO€EHME coeanHeHNn a3oTa. https://edu.vsu.ru/
course/view.php?i
d=13651#section-
4
2. NpakTn4yeckme 3aHATUA
2.1
2.2
3. JlabopamopHbie pabombi
3.1 XemoTtpodust Myt  npeBpaweHus nupyBata npu  Gpoxenun: | https://edu.vsu.ru/
oKuUcnmuTensHoe AekapbokcunupoBsaHue, | course/view.php?i
AekapbokcunupoBaHue, BOCCTaHOBreHue, TuonasHoe | d=13651#section-
paclienneHue. 1
3.2 dotorpodust KBasu-gotoTpodus. Manoapxen https://edu.vsu.ru/
course/view.php?i
d=13651#section-
2
3.3 VYrneponHas aBrorpodus | [ytn aBTOTPOGOHOM dumkcaumnm Co2: 3- | https://edu.vsu.ru/
rMMOPOKCUMPONUOHATHLIN MyTb W ero pasHOBWAHOCTH, | course/view.php?i
accummnauua CO2 npu meTaHoreHese M aueToreHese. | d=13651#section-
eTepoTpodHan dukcaums CO2. 3
3.4 A3oTHast aBTOTPOQU A3oTdmKkcaumsi, cBOOOOHOXMBYLWME WM cumbuoTMyeckme | https://edu.vsu.ru/

a3oTdumKcaTopbl. MexaHnam dumkcaumnm
MonekynsipHble OCHOBbI AeHUTpudmkauum.

asorTa.

course/view.php?i
d=13651#section-
4

13.2. Tembl (pa3aenbl) AUCLUUNNUHBLI U BUAbI 3aHATUN

Bugbl 3aHATUN (4acoB)
Ne HavmeHoBaHue Tembl [Py S————
n/n (pasgena) oucumnnnmHbl Jlekumm | MNpaktnyeckne | JlabopaTopHbie pa6oTa Bcero
1 | Xemotpodwus 6 6 17 29
2 | ®ororpodus 6 6 17 29




3 | YraepoaHas aBTOTpOUS 4 4 17 25

4 | AzortHas aBTOTpO(Us 4 4 17 25

NToro: 20 20 68 108

14. MeToan4yeckne ykasaHus Ans o6y4aroLwmxca N0 OCBOEHMIO AUCLUNIINHDI:

B cootBetctBUM C TpebosaHusmn OSIrOC BO peanmsaunsi KOMNETEHTHOCTHOrO
noaxoga npegycmaTpuBaeTcs LUMPOKOE MCMonb3oBaHWe B y4eOHOM npouecce akTUMBHBIX W
WHTEPaKTUBHbIX (POPM MPOBEAEHUSA 3aHATUM B COYETAHUM C BHeayguTOpHOW paboTon C
uenoo opMUMpPOBaHUA M pasBuUTUS MNpodecCuoHanbHbIX HaBblkOB Obyvatowmxces. Kaxabin
obyvarowmincs obecneveH AOCTYyNnoM K 6GubnmnoTedHbliM poHOam YHuBepcuTeTa n kadeapbl.
Mpn mn3ydyeHnn gucumnnuHbl nNpegycMoTpeHa paboTta cTygeHTa B rpynne, copmupyiowas
YyBCTBO KOMMEKTMBM3MA W KOMMYHMKaOErnbHOCTb; a Takke camocTosTernbHaa paboTa,
cnocobceTByOWaa (hopMUPOBAHNIO aKTUBHOW XXU3HEHHOW NO3ULMN NOBEAEHWS, aKKypaTHOCTH,
ANCUMNIIMHUPOBAHHOCTN.  [ANA  yCnewHoro OCBOEHWS  OMCUMNNAWHBI  oByyarowmnmcs
pekoMmeHayeTcs perynspHas pabota ¢ Hay4yHoOW nNuTepaTypon, NEPUOANYECKUMU U3OAHNAMMU,
CBOEBPEMEHHOE BbINOSIHEHNE KOHTPOMbHbIX paboT u T.4.

B pamkax Kypca npegycmoTpeHa BO3MOXHOCTb AUCTAHUMOHHOIMO o06y4vyeHuss c
Ncnonb3oBaHNEM "ONEKTPOHHOro yHMBepcuTeTa".

O6bem gucumnnuHbl coctaBnseT 3 3a4eTHbIX eauHuu, Bcero 108 yacos, u3 KoTopbix 40 4
COCTaBnsIe€T KOHTakTHasi paboTta obydarowerocs ¢ npenogasatenem (20 4acoB 3aHATUSA
NeKUMOoHHOoro Tmna, 20 YyacoB 3aHATUS CEMMHAPCKOro Tuna (CeMUHapbl, Hay4YHO-NPaKTU4Yeckue
3aHATUA, nabopaTtopHble paboTbl M T.n.), 68 4 cocTaBndAeT camocTosTenbHas paboTa
oGyvatowlerocs.  MN3yyeHne  gaHHOM  OUMCUMNNMHBI  NpegycmaTpuBaeT  npoBedeHue
NPOMEXYTOYHOM aTTecTauuMm B Buae 3a4yeta M 4 Tekylwmx atrectauuin. Tekywas aTtrectauusi
aBnsieTca obsi3aTenbHON, ee pesynbTaThl OLEHMBAOTCSA B 6annbHOM CUCTEME U NO PELLUEHUIO
kKacdbeapbl MoOryT ObiTb Y4YTeHbl MNPW MNPOMEXYTOYHOW aTTecTauumn obydarowmxca. Cpoku
npoBeAeHnst TeKyllen aTTecTauuMum pernaMmeHTUMpYTCSa KaneHO4apHbIM MNfaHoOM MNpoBeAeHMs
nabopaTopHbIX 3aHATUI, CPOKU NPOBEeAEHME MPOMEXYTOYHOW aTTecTauuuM ycTaHaBfMBakTCA
pacnucaHMeM npPOMEXYTOYHOW aTTecTtaumu, paspaboTaHHbIM B COOTBETCTBUM C Y4eOHbIM
nnaHom no cneuuanbHocTn 06.03.01 Buonorus.

Mporpamma gucuMnnHbBI NpeaycMaTpuBaeT npoBedeHne nabopaTopHbIX U CEMUHAPCKUX
3aHATUN. JIEKUMOHHBLIM MaTepuarn pacKpblBaeT OCHOBHblE TeOpeTUdeckne BOMPOChbl AaHHOMU
ancumnnuHel. JlabopatopHble paboTbl obecnevmBaoT hopMUpoBaHNE HEOBXOAUMBIX B paMKax
KOMMNeTeHUMN YMEHUI N HaBbIKOB (BnageHwun). Ha ceMmnHapCKux 3aHATUSIX NPOBOAUTCHA ONpoC
Nno TeOopeTMYECKMM BOMpocam Wu3yvaemblx Tem, pasbupatoTcsas npobnemHble cutTyauuu,
pewarwTca npakTudeckne 3agaHus. [lpu noarotoBke K CeMuHapy CTYAEHT  OOSKeH
ncnonb3oBaTb PEKOMEHOOBaHHble MpenogaBaTensMy  y4ebHukn un  yyebHble nocobus,
9NEKTPOHHbIE  pecypcbl. M3ydeHne OaHHOW  OUCUMNAMHBI  NpedycMaTtpuBaeT  Takxke
CaMOCTOATENbHYIO  paboTy. BbINonHeHWe camocTosTenbHoOW paboTbl  npegnonaraert:
KaYeCTBEHHYK0 NOAroOTOBKY KO BCeM BuAaM YYeOHbIX 3aHATUWA; pedepupoBaHMe U
aHHOTUPOBaHME YKa3aHHbIX MNpenodaBaTenieM WCTOYHWKOB NUTepaTypbl; CUCTEMATUYECKUI
NPOCMOTP NEPUOANYECKMX MU3AaHWUM C LEenblo BbiSBNEHUA nybnukaumin B obnactm msyyaemomn
npobnemartukn; ulydeHne y4yebHOM nuUTepaTypbl; WCMNONb30BaHNE WHTEPHET-PECYPCOB;
noaroToBKY [AOKMadoB-Npe3eHTaumMi Mo OTAenbHbIM  TemaM aucuunnuHbl. B npouecce
CaMOCTOATENBHOMW NOATOTOBKX MPU OCBOEHUN OUCLMMAMHBI HEOBXOOMMO M3Y4MTb OCHOBHYHO
nuteparypy, 3aTtem — JOMNOSTHUTENbHYI. VIMEHHO 3HAKOMCTBO C AOMOSTHUTENBbHON NUTepaTypon,
3HauMTENbHas 4acTb KOTOPOM CyLIeCTByeT Kak B MevyaTHOM, TaK W 3MeKTPOHHOM BuAe,
cnocobctByeT 6Gonee rnyboKOMy OCBOEHUIO W3y4YeHHOro mMaTtepuana. BbicTynneHus Ha
NpakTUYeCcKnX 3aHaATUAX MoryT 6biTb npeacTaBneHol B Buae pedbepaTta, goknaga wunu
coobueHmns. Jlioboe M3 HUX AOMKHO coepaTb NfiaH MM NOCTAHOBKY 3ajadn, U3NoXeHune
mMaTepuana u BbiBoAbl. B kaxaom BbICTYNfNeHUNM HeobXxoAuMO BbIAENATb [MaBHYK MbICb
(«cTepxHeBoM  BoOMpoc»).  BbiCcTynneHns  OOMKHbI  HOCUTb  HAyYHbIA,  JIOMMYHbIN,
aprymMeHTMpOBaHHbINA, KOHKPETHLIN U NpodeCccMoHanbHbIN XapakTtep, ObiTb YoeanTenbHbIMN.




O6y4eHne nuy, ¢ orpaHMYeHHbIMM BO3MOXHOCTSIMW 3[00POBbSI OCYLLECTBISIETCS C Yy4eTOM
X MHOMBMAYAmNbHbIX NCUXOMU3NYECKNX OCODEHHOCTEN U B COOTBETCTBUWM C UHAMBUOYaNbHON
nporpammMon peadunuTauun.

15. lMepeyeHb OCHOBHOM WU [AOMNOJIHUTENIbHOW §nUTepaTypbl, PEecypcoB WHTEpPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLMNIIUHDbI

a) OCHOBHag nuteparypa:

Ne n/n NcToYHMK
CeBepuH, E. C. Buoxmmunsg : yuebHuk / nog pea. E. C. CesepuHa. - 5-e naa. , ucnp. n gon. - Mocksa :
1 MNSOTAP- Meana, 2019. - 768 c. - ISBN 978-5-9704-4881-6. - TekcT : anekTpoHHbIn // URL :
http://www.studmedlib.ru/book/ISBN9785970448816.html (gaTta obpawenus: 22.07.2021). - Pexxum
JOCTyna : Mo NOANUCKE.
0) gononHUTenbHasa nuTeparypa:
Ne n/n NcTOYHMK
HeTtpycoB, AnekcaHap MiBaHoBu4. Mukpobronorus : y4ebHUK Ans cTyad. y4pexaeHuin Beicil. Npod.
1 obpasoBaHus, 0by4y. No HanpasneHuto nogroT. "MNeparornyeckoe obpasoBaHue” npoduns "bruonorusa”
/ AN. Hetpycos, N.b. KotoBa .— MockBa : Akagemusi, 2012 .— 378, c.
5 Mukpobuornorus : yuebHoe nocobue ans By3oB / BopoHex. roc. yH-T.; cocT. E.}O. ViBaHoBa .—
Boponex : UMM, By, 2007 .— 100 c.
lN'yceB, Muxaun BuktopoBu4. Mukpobrnonorus : y4ebHuK ansi cTyd. By3oB, oOy4. Mo HanpaBrneHuio
3 510600"buonorusa” n 6uon. cneunansHoctam / M. B. Nyces, J1. A. MnHeeBa .— 4-e usg., ctep. — M. :
Academia, 2003 .— 461 c.
4 3aBapauH, Meoprun AnekcaHgpoBu4y. BBegeHne B npypogoBegyeckyto Mukpobuonoruio : YuebHoe
nocobve ans cryg. BysoB / . A. 3aBapauH, H.H. Konotunosa .— M. : YHusepcutet, 2001 .— 255 c.
5 ManbyeHko, Banepun ®egoposny. MetaHoTpodHble 6akTepun / B. @. Manb4yeHko; Poc. akag. Hayk.
MH-T mukpobuonorum .— M. : TEOC, 2001 .— 500 c.
6 LWnerenb, MaHc MNoHTep. Nictopusa mukpobuonorum / I'. T'. lWnerens ; nep. ¢ Hem. T.I". MupunHk .— M. :
YPCC, 2002 .— 302 c. .
CoBpemeHHas Mukpobuonorus. MNpokapuoTsl : [y4ebHuK] : B 2 T. / noa pea. V. Nexrenepa [ ap.] .—
7 .
M. : Mup, 2005.
MpaboBun4y, Mapraputa KOpbeBHa. Mopdonorusi n KynbTMBMPOBAHNE MUKPOOPraHM3MOB : MPaKTUKYM
8 ansi sy3oB / M.HO. N'pabosuy, B.B. Yypukosa, M.A. KnumoBa ; BopoHex. roc. yH-T .— BopoHex : WML,
By, 2007 .— 50, [1]c
NpaboBun4y, Mapraputa KOpbeBHa. MeTabonmMam MMKPOOPraHUM3MOoB : MpakTuKym Ans By3os / M.1HO.
9 Npaboeuy, B.B. Yypukoa, M.A. KnumoBa ; BopoHex. roc. yH-T .— Boponex : UMM BIyY, 2007 .— 45
c. — bubnuorp.: c. 45
Yypukosa, Buktopusa BukrtoposHa. OCcHOBbLI MMKpobuonorum u supyconorum : ydebHoe nocobue ans
10 cTya. 6uon. cneu. yH-tos / B.B. Yypukosa, [.I. Buktopos .— BopoHex : 3g-Bo BopoHex. yH-Ta,
1989 — 271
B) MHPOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (0oduumnansHble pecypchbl MHTEPHET)®:
Ne n/n Pecypc
1 WHmepHem pecypcbl, omeeyarouue memamuke OUCUUMIIUHBI.
5 lNonHomekcmosas 6a3a « YHusepcumemckas bubnuomekay» - obpazoeamerbHbIl pecypc. -
<UPL:http://www.biblioclub.ru>
3 www.lib.vsu.ru — 3H6 BI'Y
16. NMepeyeHb y4eOHO-MeTOaNYECKOro obecnevyeHns ANs CaMoOCTOATENNbHON PaboThl
Ne n/n UcTouHuK
paboeuy, Mapeapuma KOpbesHa. Mopghonoausi u KyribmugupogsaHue MUKpPOOP2aHU3MOS8 : MPakmuKym
1 0nis ey3o08 / M.FO. pabosuy, B.B. Yypukosa, M.A. Knumosa ; BopoHex. 2oc. yH-m .— BopoHex : UTML|
Blry, 2007 .— 50, [1] c. — Bubnuoep. c. 51.
pabosuy, Mapeapuma KOpbesHa. Memabosnuam MUKpoop2aHU3Mos : npakmukym 0rsi ey3oe / M.FO.
2 pabosuy, B.B. Yypukosa, M.A. Knumosa ; BopoHex. 2oc. yH-m .— Bopownex : Ul BI'Y, 2007 .— 45
c. — bubnuoep.: c. 45.
Pykosodcmeo no onpedeneHuro sHep2emuyecKux xapakmepucmuk bakmepuarbHbIX U
3 8HYMPUKIIeMOYHbIX MemMbpaH : y4ebHoe nocobue dnsi cmyd. 8y3oe / M.C. MyHmsH [u dp.] ; BopoHex.
eoc. yH-m, Mock. eoc. yH-m um. M.B. JlomoHocoea .— Boporex : UL BI'Y, 2010 .— 63 c. : un., us.
un., mabn. — bubnuoep.: c. 61-63 .— ISBN 978-5-9273-1711-0.




17. OOpasoBaTtenbHble TEXHONOrMU, MUCNONib3yeMble MNpu peanusaumum y4ebHoOM
AVUCLUMMNIUHBbI, BKMOYaAs AOUCTaHUMOHHbIe obOpasoBaTtenbHble TexHonoruu (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

Mpn BepeHun Kypca wucnonbdyetca JYMK, cosgaHHbIn Ha nnatgopme moodle
(https://edu.vsu.ru/course/view.php?id=13651). Ha kypce vmMmeloTCA npeseHTauun K nexkuusm,
MeToauyeckne ykasaHua Ons nabopartopHbix paboT, 3agaHus K nabopaTopHbIM 3aHATUAM,
yaTbl ANS BOMPOCOB M KOHCYyNbTauuh K 3adety. Jlutepatypy, Heobxoaumyk Ons OCBOEHUS
nporpaMmmbl, MOXXHO HanTK Takke Ha canTte 3HB BI'Y (https://lib.vsu.ru/) B pasgene 36C

18. MaTepnanbHO-TeXHUYECKOEe obecnevyeHme AUCLUNIINHDI:

JlTaGopaHTckasi, NoMeLleHne s XpaHeHns n
npodmnakTnyeckoro obenyxmBaHus y4ebHoro
obopynoBaHus (r.BopoHex, nnowanb YHUBepcuteTckas,
.1, nom.l, ayn. 368a)

Y4yebHas nabopartopus Mmkpobuonorum (ans nposegeHus [CneunanmanposaHHasa mebenb, mukpockonsl LM2 (5

HoyTtoyk Lenova G500

3aHATUIN CEMMHAPCKOro Tuna, rpynmnoBbIX U wrT.), Mmmukpockon Nr. M258619, mukpockon Zeiss
MHOUBMAYaANbHbIX KOHCYNbTAUWN, TEKYLLEro KOHTponsa u  ||PrimoStar, mynbTumegunHeli npoektop BENQ,
NPOMEeXyTo4HOW aTTecTaumm) (r.BopoHex, nnowanp MOOMNbHBIN 3KpaH Ansi npoekTopa, HoyToyk Toshiba,
YHuBepcurtetckas, 4.1, nom.l, ayg. 369) Tepmoctat TC-80M-2

19. OueHou4HbIe cpeacTBa ANs NPoOBeAeHUA TEKyLen U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OUeHKM ocBoeHusi obyvawwmmmncs yd4ebGHoro MaTepuana onpeaensieTcs
CoAEepXXaHNeM crieQyroLmnx pasaenos AUCUUMNIUHDI

HavnmeHoBaHue WHamnkaTtop(bl)
Ne KomneTteH
pasgena guCuUMnivHbI OOCTUXEHUSsI OueHouHble cpeacTBa
n/n uuns(n)
(mogyns) KOMMeTeHummn
1. Pasgenbl 1, 2 MK-4 MK-4.1 Bonipocsi k paszdenam
2 Pasgenbl 3, 4 MK-4 MK-4.2 Bonipocsi k paszdenam
[NpomexyToyHada aTTecTaums lNepeyeHb gonpocos
dopma KOHTpons — _3a4eT

20. TunoBble OLEHOYHbLIe CpeAcTBa M MeToAuYecKMe MaTepuanbl, onpegensroliue
npoueaypbl OLeHUBaHUA

20.1. TeKyw MM KOHTPONb yCNEeBaeMoCTun

Tekylwas atTectauusi NpoBOAUTCS B COOTBETCTBUM C [MonoxkeHnem o Tekyllel aTTecTauuu obyyaloLmnxcs Mo
nporpammamM BbICLIEro 06pa3oBaHUA BopoHeXcKoro rocygapcTBEHHOro yHuMBepcuTeTa. Tekywas aTrectauus
npoBoauTCA B popMax: YCTHOro onpoca (MHAMBUAOYanbHbIA onpoc, gpoHTanbHas Gecega); NUCbMEHHbIX paboT
(naBopaTopHble paboTbl U Mp.); TECTUPOBaHUA. KpUTepun oLeHUBaHUA NpUBEAEHbI HNXKE.

MepeyeHb 3apaHun ANsa KOHTPOSbHbLIX paboT
KomnnekT BonpocoB ansa konnoksuyma Ne1

no aucumnnuHe MeTtabonuam npokapuoT

Tema: XemoTpous

1. XemocuHTeS.

2. TyTtun cbpaxmBaHus yrneBodoB (MMUKONuU3, NeHTo3odgocdaTHbIN NyTh, NyTb AHTHEpa-Ayaoposa, NyTb
®pusa-Ctaytamepa). OcCobEHHOCTU 3TUX NyTen Yy BakTepuin n apxemn.

3. MwukpoopraH13mbl, Bbi3biBaloLie CMMPTOBOE OpoxeHwe, ero mexaHusam. [pumeHeHwe cnmMpToBOro
6poxeHusa. Cnocobbl nonyyeHns cnupTa.

4. MacnsiHoKucroe u aueToHobyTunosoe dpoxeHne. Xummam 1 6akTepmm Mx Bbi3biBaloLLME.

5. Mono4yHokucrnoe OpoxeHne (romo-, retepodepmeHTaTnBHoe). [lpuMeHeHne MOOYHOKMCIIOro
6poxeHus. [pOMBbILLINEHHOE NOTyYEHNE MOMOYHOMN KACMOThI.

6. bBpoxeHne cMellaHHbIX KUCIOT (MypaBbMHOKUCIIOE BpOXEHNME).




7. OG6pasoBaHue MeTaHa MUKPOOPraHMaMamu. XMMU3M U 3HAYeHue dToro mpouecca. lpaktudeckoe

NCnonb3oBaHNe MmeTaHObOpasyoLwmx 6akTepui.
8. KapbGoHaTHOe 1 pymapaTHOe ObIXxaHue.

9. AHaspobHoe gbixaHue. [leHnTpuduumupyoLmne n cynbgaTBoccTaHaBnuBaroLLme 6akrepum.

10. OHepreTuyeckun obMeH y MUKpoopraHmamoB. CpaBHEHME 3JHEPreTUHEeCKOoro BbiIXxOAa AblXaHus U

OpoXeHus.

11. A3pobGHble OKMUCNUTENbHbIE MPOLIECCHI Y MUKPOOPraHU3MOB (OblxaHue). OHepreTMyecKuii BbIXOA.

OcobeHHOCTM 3NEKTPOHTPAHCNOPTHOM Lienu.

KomnnekT BonpocoB Ansa Konsmoksuyma Ne2

no aucumnnmHe MeTtabonuam npokapuoT

Tema: PoTOTPOPUSA

dOoTOTPOPHLIE NPOKAPUOTHI.
AHOKCUIEeHHbIN N OKCUrEHHbIA (OOTOCUHTES.

XapaktepucTtuka poToTpodoB.
BecxnopodunbHbIi HOTOCKHTES.

arONE

Komnnekr BOMNpPOCOB ANnA KOJMIJTOKBUyMa Ne3

Teopvm 3BOJTOUNN 6M03Hepl'eTl/I‘-IeCKVIX cucrtem no CKynaquy.

no avcumnnuHe MeTtabonuam npokapuoT

Tema: YrnepogHas aBToTpodms

Livkn KaneeuHa

BoccTtaHoBUTENBHBIV LKA FIMMOHHOW KUCAOTbI
3-rnapoKCMNPONUOHaTHBIN NyTb

Accumunnauma CO2 y aueToreHHbIX bakTepun
Accumnnaumsa CO2 y meTaHOreHHbIX apxem
MeTaHoTpodbl U METUNOTPOMDbI.

Nogakwbr

KomnnekTt BonpocoB ansa konnoksuyma Ne4

no guncunnnmHe MeTtabonuam NpoKapunoT

Tema: A30THas aBToTpohUs
MexaHunam (*)VIKcaLl,I/II/I a3oTa. 3Ha4yeHne aToro npouecca

3alwmta HUTporeHasHoro komnnekca ot AQK
CeobogHoOXMBYLLME ONa30TPOodbI
CvmburoTtuyeckne gmasotpodbl

agrONE

"eHeTu4eckas AeTepMNHNPOBAHHOCTbL MNMpoLlecca a3OT(*)VIKcaLI,I/II/I

BkntoyeHne CO2 B 06MeH aBTOTPOMHbLIX OPraHN3MOB (LMKINMYECKME N HELMKIUYECKME MyTK).

CooTHoLLEHME NOoKasaTenen, Kputepmes 1 WKanbl oleHnBaHNA pe3yrnbTaToB 06yquVIﬂ.

YpoBeHb
Kputepun oueHmMBaHNs kKoMneTeHuni cpopmumposaH Llkana oueHok
HOCTU
KOMMNEeTeHLUNN
Obyyarowutica 8 nonHol Mmepe ernadeem MOHAMULUHbBIM lNosbiweHHbI Omnu4Ho
annapamom OaHHOU obnacmu Hayku (meopemuyecKumu OCcHosaMu U yposeHb
ducyunnuHkl), crnocobeH  unICMpuUpPogamb omeem rpumMepamu,
akmamu,  OaHHbIMU  Hay4HbIXx  uccrnedosaHull,  MPUMEHSMb
meopemuyeckue 3HaHuUsi Onsl peweHus: Mnpakmu4yeckux 3adady 8
obnacmu memabonuama rnpokapuom
Obyvarowutics criocobeH nepeyucaume u baszoenlili Xopowo
oxapakmepu3ogamb OCHOBHble  peaKkuyuu 3Hep2emu4yeckoeo U ypOBeHb
KOHCmMpykmueHo20 Memabornusma, pacckasamb 0 Memodornoauu
onpedernieHus akmugHOCmMu mo20 UAuU UHO20 ripouyecca, OOHaKo
donyckaem He3Ha4yumersbHbIe OWUBKU rpu omeeme Ha 80rpochI.
Obyvarowutcss enadeem 4YacmuyHO meopemuyecKumu lMopozoeniti Yoosnemeopu-
ocHogamu  QUCUUMNMUHbI,  bpaemeHmMapHoO criocobeH Ha3eamb YpPO8EHb mesibHO

omdernbHblIe Memabonu4yeckue rnpoyecchl, npomekKaruuue 8 Knemkax




fpokapuom,  Hasbleaem HeKomopble  MemoObl  ornpeodesieHus
aKkmuesHocmu amux rnpoueccos. He ymeem rnpumeHsimb nofyyYeHHble
3HaHUsS pU  peweHuUU  cumyayuoHHbix 3aday. He ymeem
aHanu3uposams UHhopMayUro.

Obyvarouutics demMoHCmMpupyem OMpbIBOYHbIE, - Heydosnemeopu
ppacmeHmapHble 3HaHusi, donyckaem epybbie owuUbKU rnpu omeeme mesibHO

20.2. MpomexyTo4yHana aTTrecTaums

lMpomexyToyHas aTtTectauns Mo AUCUMMIIMHE OCYLEeCTBNAeTCS C MOMOLbI  CReayroLmnx
OLIEHOYHbIX CpeacTB:
MepeyeHb BONPOCOB K 3a4eTy

1 XeMOoCUHTES.

5 BkntoueHne CO2 B 06MeH aBTOTPOdHbIX opraHM3mMoB. Linknnyeckue (umkn KanbeuHa,
BOCCT@HOBUTENbHbIW LUK MIMMOHHOW KMCNOTbI, 3-rMAPOKCUNPONNOHATHBIN MYyTb)

3 Heuuknuyeckne nytn accumunsaumm CO2 y aueTOreHHbIX 1 MeTaHOreHHbIX MPOKapuoT.

4 MeTaHoTpOMbI 1 METUNOTPODbI.

5 doToTpohHbIE NPOKAPUOTEI. AHOKCUTEHHBIN U OKCUTEHHbIN (POTOCKMHTES.

6 BakTepunanbHbIi POTOCMHTES: OKCUT€HHBIN 1 @HOKCUTEeHHbIN.

7 Teopus aBonounn 6noaHepreTnyeckux cuctem no Ckynayesy.

8 Xapaktepuctumka oToTpodoB.

9 BecxnopodunbHbI OTOCUHTES.

10 AccoumaTtuBHas asoTdukcaums. XapakrepucTmka HUTPOreHa3Horo KoMnmnekca.

11 CumbunoTtnueckne asotdumkcatopbl. MexaHnsm durkcaumm asora. 3HayeHne aToro
npouecca.

12 MMyTn cbpaxnsaHusa yrnesogos (rnMyMkonuns, neHTo3oocdaTtHbIi NyTh, NyTb AHTHEpPa-
Oynopoea, nytb ®pusa-Craytamepa). OcobeHHOCTN 3TUX NyTen y bakTepuii n apxemn.

13 MuKkpoopraHmamsbl, Bbi3biBaloLLme CNnpToBoe bpoxeHue, ero mexaHmam. lNMpumeHeHne

CcnMpToBOro 6poxeHus. Cnocobbl NonyyYeHns cnupTa.
14 MacnsHokucnoe v aueToHobyTunosoe 6poxeHne. Xummam n 6akTepun nx Bbi3biBatoLLmE.
MonouHokncnoe 6poxeHne (romo-, retepodepmeHTaTuBHoe). NpumeHeHne

15 MOJI04YHOKMCIIOro 6poxkeHusl. MpombiLLNeHHOE NofyYeHne MOSTIOYHOW KUCHOThI.

16 BpoxeHne cMellaHHbIX KUCAOT (MypaBbMHOKMCIIOE BpoXeHne).
Ob6pa3oBaHue MeTaHa MMKpOOpraHMamMmamm. XMM13m 1 3HadeHne aToro npouecca.

17 MpakTnyeckoe ncnonb3oBaHwe MeTaHobpasyowmx bakrepun. KapboHaTHoe u
dymapaTtHoe AbixaHue.

18 AHaspobHoe gpixaHue. JeHnTpuduumpyowmne 1 cynbdarsoccTaHaBnmeatowme bakrepuu.

19 OHepreTnyecknii 0OMeH y MUKpoopraHuamoB. CpaBHEHME 3HEPreTUYEeCcKoro Beixoda
AblXaHWsi N BpOXEHNs.

20 A3p0BHbIe OKUCNUTESNbHbIE MPOLLECChl Y MUKPOOPraHM3MOB (ObIXaHue). QHepreTu4eckui

BbIx0of4. OCOBEHHOCTU 3NEKTPOHTPAHCNOPTHOM Lienw.

lMpomexyTouHasi aTTecTauus NpoBoAUTCA B COOTBETCTBUM C [1ONOXEHNEM O NMPOMEXYTOYHOM
aTTecTaumm obyyarLmnxcs No nporpammMam BbicLero obpasoBaHus.

KoHTporbHO-n3MeputenbHble MaTepuarnbl NPOMEXYTOYHOW aTTecTauuy BKMOYalT B cebs
TEOpeTUYecKkMe BOMPOCHl, MO3BOMSAOWME OLUEHUTb YPOBEHb MOMyYeHHbIX 3HaHWiA. [pu
OLIEHMBaHUMN UCMOMNb3YTCA KaYeCTBEHHbIE LUKarbl OLEHOK. Kputepun oueHnBaHnst npuBeaeHbl
BblILLE.



