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PABOYAS NPOrPAMMA YYEBEHOW OAUCLUMUMIINHBI

51.B.03 MeTabonnam opraHM4Yecknux KNCcrnoT

1. Kog ¥ HaumeHOBaHMe HanpaBfeHUsa NOAroTOBKMU:
06.03.01 BUOINOIrn4A

2. Mpodunb noaroToBKU:

Broxnmus

3. Ksanudumkauma (cteneHb) BbINYCKHUKA:

Oakanasp

4, ®dopma obyueHuUs:

OuyHas

5. Kadenpa, otBevarowas 3a peanusauuio ANCLUUNIIUHBI:

Kadegpa 6uoxummnm n pnanonorum KneTku
6. CocTaBuTtenu nporpaMmmbl:
EnpuHueB AnekcaHap TpodrmoBud, JOKTOP BMONOrMyYeckux Hayk, npodgeccop

7. PekomeHpgoBaHa: HMC meguko-6rnonornyeckoro gakynoteta, npotokon Ne4 ot
29.05.2023r.

8. Y4yeOHbIn rog: 2024-2025 CewmecTp: 4



9. Llenu n 3apayun y4ye6HOM ANCLUNIIUHDbI:

Llenb n3yyeHunst ydeGHOM ancumMnnnHbl — M3yuntb MeTabonnam opraHU4ecknx KUCoT, nyTu
MeTabonu3aLmmn OCHOBHbIX BELLLECTB B 3YKapPMOTUYECKMX KIETKAX..

OcHoBHbIMM 3aga4amu y‘-IeGHOVI ONCUUNITNHBI ABNAKOTCA:

1) 3HaTb NyTK 1 cnocobbl perynauun metabonmama opraHM4eCcKnx KMCnoT

2) yMEeTb OPUEHTMPOBATLCA B (PYHKLNOHNPOBAHMM OCHOBHbLIX MeTabonnyeckmx nytemn

3) obnapaTtb HaBblkaMu onpeaeneHnss XMMUYeCcKoro CTPOEHUS U CTPYKTYPbl OpraHnyecknx
KNCIOT.

10. MecTo yyeb6HOM AncuUNUHBbI B cTpykType OOIT:

YyebHasa gucuunnnHa oTHOCUTCA K BapmaTuBHon Yactu 6noka b1 OlOI (6akanaspuat
/06.03.01 buonorus).

Tpe6OBaHI/IFI K BXOOHbIM KOMNETEeHLNAM:

CnocobeH npuMeHsTb 3HaHne Bonormyeckoro pasHoobpasns n Ncnonb3oBaTb METOAbI
HabnogeHns, naeHTudnkaumm, knaccugukaumm, BOCNPOM3BOACTBA U KyNTbTUBMPOBAHUSA XUBbIX
06BHEKTOB NS pelleHnsa NnpodeccnoHanbHbIX 3a4av;

[eMOoHCTpMpyeT NOHMMaHMe NPUHLMNOB (PYHKLMOHMPOBAHNA CUCTEMbI XXM3HeobecneyeHns n
roMeocTaTU4EeCKOWN perynaunum XU3HeHHbIX (OYHKLMA Y paCcTEHUI, XXUBOTHbIX U YENOoBeKa,
cnocobbl BOCNPUATUA, XPaHEHUS U Nepefayn nHpopmauumn, OpueHTUPYETCA B COBPEMEHHbIX
MEeTOANYECKMX NOAXOAAaX, KOHLEeNUUax n npobnemax uMtonorun.

11. MNnaHupyemble pe3ynbTaTbl 060yYeHUs No gucuunnuHe/Moaynto (3HaHUA, yMeHuUs,
HaBbIK1), COOTHECEHHbIe C NfIaHUPyeMbIMU pe3yribTaTaMn OCBOEHUA obpa3oBaTeribHOMN
nporpamMmbl (KOMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Koa HasBaHue Koa NrauvkaTop(bl) MnaHnpyemble pesynbTaTtbl 0Oy4eHns
KOoMneTeHumm (bl)

MK-1 | CnocobeH MK- | O6ecneunBaet cbop 3HaTb: NyTn 1 cnocobbl perynaumm

npoBoaunTL coop, 1.1 Hay4HO-TEXHN4ECKOl mMeTabonnama opraHnm4ecknx KUCnoT YMeTb:
Hanms u Hay4HOW) UH Mauum y

aHanns (HayuHo#) bep aumm, opraHusoBaTb c6op Hay4yHOM UHOpMaLnN,
06paboTKy Hay4HO- Heobxoammoun ans N
TEXHUYECKON pelLeHns 3afad HeobXxoQMMOon ANg pelleHns 3agad
(Hay4HoW) nccrnegoBaHus, nccrnegoBaHusi, MOCTaBEHHbIX
nHopmaumm, MOCTaBMNEHHbIX crneumanmctom 6onee BbICOKOM
Heobxoaumon ans creumanvcTom bonee KBanMdUKaLMN
peLleHus BbICOKOW KBanudmkaumm B ) 7 6 5
NPOChECCHOHATBHBI nageTb: TEXHUKOW cbopa Hay4HOoWN
X 3agau, nHdopmaLmm, Heo6XOAMMON NS peLleHns
MOCTaBMNEHHbIX 3agay MccrnegoBaHusl, MOCTaBMNEHHbIX
cneunanmctom cneumanuctom 6onee BbICOKOM
6onee BbICOKOW KBanudunkauum
KBanudunkaumm

MK-1 | CnocobeH MK- | MpoBogut nepBUYHbI 3HaTb: (PYHKLMOHMPOBAHME OCHOBHbIX
npoBoauTL cbop, 1.2 | aHarm3 n  06o6LieHNe |  vetaBonmyeckux NyTer B KreTKe
ananus OTE4ECTBEHHOTO | Ymerts: aHanusupoBaTb 1 ob6obwatb
00paboTKy Hay4HO- MEeXAyHapOAHOro onbiTa 5 .
TEXHUYECKON B cooTBeTCTRYlOWEi | OTEYECTBEHHbI N MEXlyHapOAHbIA OMbIT B
(Hay4HoMI) obnactu wuccrnegoeaHuin | obnactu uccnegosaHun metabonusama
nHpopmaumu, noAa pPyKoBOACTBOM OpraHUYeCKMX KUCMOT B 9yKapuoTU4ECKON
Heobxoanmoit Ans cneunanncra bonee |y nerke noA pPyKoBOACTBOM crieuuanucta
peLleHmns BbICOKOM KBanudmkaumm 6 y
NPOtECCHOHANbHBI oree BbICOKOW KBanudmkaumm
X 3agau, Bnapgetb: meTogonornen nepBUYHOrO aHanmaa
nocTaBIIE€HHbIX OoTe4yeCTBEHHOro un mexanyHapogHoro onbita B
crneumanvcTom obnactu nccnegoBaHun meTabonuama
Bonee BbICOKON OpPraHNYecKnx KNCMNoT B 9yKapMOTUYECKOW KIeTke




KBanvdgukaumm nog, pykoBOACTBOM cneumanucta 6onee BbICOKOW
KBanudmnkaumnmn
MK-2 | CnocobGeH MK- | MnaHnpyet oTaenbHble 3HaTb: NOpsIAOK NpoBeaeHNs
npoBoOAUTb 2.1 | ctTagum  nccrnenoBaHus BUOXMMUYECKOrO AKCMEPUMEHTA
OTAEIbHBIE — BUABI pu  Hanuyun - obuuero YMeTb: MnaHnpoBaTh oTAeNbHbIE CTaaNN
uccrnegoBaHnn B nnaHa paboTbl
pamkax nccnegoBaHus Npy Hanuumm obLero nnaHa
NOCTaBMEHHbIX paboThbl
3afad no BnapeTtb: MmeTogonornen 6MoOXMMNUIYEcKnx
CTaHAapTHLIM McCrenoBaHuin
MeToanKam
MK-2 | CnocobeH MK- | MpoBoguT uccnegoBaHne 3HaTb: TeopeTU4ecKne OCHOBbI METOA0B

npoBOAUTL 22 | B COOTBETCTBUK C | onpedeneHns 1 U3y4YeHs CBONCTB
oTAenbHble  BUAbI YCTaHOBMEHHbIMU OPraHIYECKIX KUCTIOT
nccrnegoBaHun B NOSTHOMOYNSMH,
pamkax cocTasnseT ero YmMeTb: [MpoBoanTb UccrnegoBaHue B
NoCTaBNEHHbIX onucaHne u UKCUpyeT | COOTBETCTBMU C YCTaHOBMNEHHBLIMU
3afad no pesynbTathl NOMHOMOYNSAMU, COCTABMATb €ro OnncaHne u
CTaHAapTHBIM dukcmpoBaTb pe3ynbTaThbl
MeToaMKam .

BnapgeTb: meTogonornen BMoXMmMmn4ecknx

nccnegoBaHumn

12. O6bemMm AgucUMNNUHbLI B 3a4eTHbIX eauHuuax/yac:

41144
Popma NPoOMEXYyTOHYHOWN aTTecTauumn:
OK3amMeH
13. TpyaoeMKoCTb Mo BUAamM y4ebHon paboThbl
TpyaoemMKkocTb
Bug yuebHowm paboTbl Bcero Mo cemecTpam
4 cemecTp Ne cemecTpa
AyOuTOpPHbIE 3aHATUSA 50 50
16 16 16
B TOM Yucre: 0 0 0
34 34 32
CamocToaTenbHas paborta 58 58
B TOM Yucne: Kypcosas paboTa (NpoekT) 0 0
dopma NpomMeXyTOHHON aTTecTaLmm 36 36
(9k3ameH — 4ac.)
Utoro: 144 144
13.1. CoaepxaHme AUCUUNIINHLI
Peanusauwns
pasgena
Ne r/n HaumeHoBaHue pasgena ConepkaHue pasnena ANCLMNMMHb! ONCUMNIWHBI C
ONCLUMNITUHBI NMOMOLLbHO
OHMawnH-Kypca,
QYMK*
1. Nlekuun
1 MeToabl UcCleI0BaHUS KonnuecTBeHHBIE M KaUeCTBEHHBIE METOIbI aHAIN3a -
OPraHn4eCKuX K1UCJIOT OpraHu4€eCKUuX KUCJIOT.
2 XuMuyeckoe cTpoeHue U cTpykTypa | CTpyKTypa U CTpOCHHUE OPraHUYECKHUX KUCIIOT. -
OPraHn4eCKuX KHUCJIOT PaCHpOCTpaHeHI/Ie u MeTa60J‘II/13M MypaBLI/IHOﬁ
KHCJIOTEI. PHU3HOJIOrHIecKas POJb BUHHOH 1
MAaJIOHOBOM KHCIIOT.
3 KomMnopTMeHTanus opraHn4eckux KomneprmenTaiust opraHn4ecKux KUCIOT -
KUCJIOT KOMHapTMeHTaHI/IH OPraHn4CCKuX KHUCJIOT B




paCTI/ITGHLHOﬁ KJICTKE.

4 DepMEHTHL. KaTaTU3UPYIOIIUE DepMeHTHI, KaTATU3UPYIOIIHE METa00IA3M -
MeTabOoJIN3M OPTaHMYECKHUX KHUCIOT OpraHUYECKHUX KUCIIOT.

5 MouiekysipHbIE aclIEKThI Crioco0s1 perynsanun GpepMEeHTaTHBHOW aKTHUBHOCTH. -
perynsamnm MeTadom3mMa B3anMocBs3b TIPOIIECCOB IbIXaHUS U POTOCHHTE3A
OpPraHMYECKHUX KUCIIOT 3€JIEHOTO PAaCTCHHS.

6 Ponb oprannyeckux KHCIoT B MetabosusMm riukonara. Porogsixanue. Poib -
(hYHKIIMOHHPOBAHUH BaXKHEHIITIX JIMMOHHOH KUCJIOTBHI B METa00IM3Me pacTeHUH.

MeTa0O0IMYECKUX MyTeH

7 Brusane BHEITHNX (haKTOPOB Ha BrusiHue pa3nuaHbx GakTopoB HA META00IM3M -
METabO0JIN3M OPraHUYECKHX KHCIOT | OPraHMYEeCKUX KUCIOT.

2. NpakTnyeckne 3aHATUA

1 MeTtoibl Hccae10BaHus KonuuecTBeHHbIE U KaUeCTBEHHBIE METO/IbI aHATHM3A -
OpraHUYECKUX KUCIIOT OpraHNYeCcKHUX KUCIOT.

2 XuMHIUEcKoe CTPOCHHE U CTPYKTypa | CTpyKTypa M CTpOCHHE OPTaHUIECKUX KHCIIOT. -
OpraHUYECKUX KUCIIOT Pacnpoctpanenue n MeTaboIn3M MypaBBHHOMN

KucaoThl. DU3HOIOrHUecKasi poJib BUHHOM U
MAaJIOHOBOM KHCIIOT.

3 KomMnopTMeHTanuss opraHn4eckux KomneprmenTaiust opraHn4ecKux KUCIOT -

KHCJIOT KomnapT™meHTanuss opraHuuecKuX KHUCIOT B
PACTUTEIILHOU KIICTKE.

4 DepMEHTHL. KaTaTU3UPYIOIIUE DepMeHTHI, KaTATU3UPYIOIIHE METa00IA3M -
MeTaboJIN3M OpPraHMYECKUX KACIOT | OPraHMYECKUX KUCIIOT.

5 MouiekynsipHbIE€ aClIEKThI Crioco6b1 perynsanun GpepMEeHTAaTHBHOW aKTHBHOCTH. -
perynsamnm MeTadom3mMa B3anMocBs3b mporeccoB AbIXaHUS U (OTOCHHTE3A
OPraHUYECKUX KUCIOT 3€JIEHOTO PACTCHHUS.

6 Ponb oprannyeckux KHCIoOT B MeTtabonu3m riaukonata. dotoasixanue. Ponb -
(hYHKIIMOHHPOBAHUH BaXKHEHIITIX JUMOHHOHN KHCIIOTHI B METa0OJII3ME PaCTECHHI.

MeTabOoIMIecKuX myTei

7 Brusane BHEITHNX (haKTOPOB Ha BrusiHue pa3nuaHbx GakTopoB HA META00IM3M -
MeTa0O0JIU3M OPraHMYECKUX KUACIOT | OPraHHMYSCKUX KUCIIOT.

13.2. Tembl (pa3aenbl) AUCUMNNUHBLI U BUAbI 3aHATUN

Buabl 3aHATUI (KOSTIMYECTBO YacoB)

Ne HanmeHoBaHue TeMbl
CamocTtosaTenbHas

n/n (paspena) gucumnnuHbl | Nekuun MpakTuueckme | JlabopaTtopHble pa6ota Bcero

1 MeToabl HCCIIEJOBAHMS 2 2 0 6 10
OpPraHMYECKUX KUCIOT

2 XUMHYECKOE CTPOCHUE H 2 6 0 10 18
CTPYKTypa OpraHuIeCKHX
KHCIIOT

3 Komnopt™eHTaus 2 2 0 6 10
OPraHUYECKUX KHUCIIOT

4 DepMEHTHI. 4 10 0 10 24
KaTaJIU3UPYIOIIIC
MeTa00JIU3M OpPraHMYECKUX
KHCJIOT

5 MouiekysipHbIE€ aclIEKThI 2 2 0 10 14
perynsamnum MeTadomm3mMa
OPraHUYECKUX KUCIOT

6 Posns opranmueckux Kkucior | 2 10 0 10 22
B (yHKLIIHOHUPOBAHUH
BaXKHEHIIINX
MeTabOoIMIecKuX myTei

7 Bausaue BHEIHUX 2 2 0 6 10
(hakTopoB Ha MeTabOIM3M
OpPraHMYECKUX KUCIOT

WNToro: 16 34 0 58 108




14. MeToau4yeckme yKkasaHusa Ana obyvyarowmxcs no 0CBOEHUIO AUCLMUNIIUHDI
B cootBeTcTtBMU ¢ TpeboBaHmamm $IrOC BO peanusaumsa KOMNeTEHTHOCTHOrO noaxoaa

npegycMmaTpuBaeT LUMPOKOE UCNOoNb3oBaHMe B y4ebHOM npoLecce akTUBHbIX U
WHTEPaKTMBHbIX (hOPM NpoBEAEHMUS 3aHATUIN B COMETaHUM C BHEAyaMTOPHOM paboTomn ¢
Lenb dopMMpoBaHMA U pa3BUTUA NPOGECCMOHASTbHbIX HAaBbIKOB 00y4YatoLMXCcs.
Kaxxabin obyyatrowmnics obecneyeH gOCTynom K 6ubnmotedHeim poHgam YHuBepcuTeTa u
kadbeapbl. [pn n3yvyeHmn gucunnnuHel NnpegycMoTpeHa paboTa cTyaeHTa B rpynne,
dopmMupytoLias YyBCTBO KOSSTEKTMBN3MA N KOMMYHMKAOENbHOCTD; a TakxKe
camocTodaTenbHaa paboTta, cnocobcTeyowas OPMUPOBAHUID aKTUBHOW XWU3HEHHOM
nosnuMmM noBefeHus, akkypaTHOCTU, OANCUMNITMHUPOBAHHOCTU. [1NS yCNeLwwHoro oCBOEHNA
AVCUMNNUHBI OBy4vatowmmMcs pekoMeHayeTcs perynapHas paboTta ¢ KOHCNeKTaMm Nekumn,
npe3eHTaunoHHbIM MaTepuarioMm, CBOEBPEMEHHOE BbINOSIHEHME NPAKTUYECKMX 3a4aHUN,
TeCTOB, 3aJjaHuU TekyLlen atTectaunm v 1.4. TeKyLLnr KOHTPOSb YCBOEHUS onpeaenseTcy
YCTHbIM ONPOCOM B XOA4€ 3aHATUN, OTBETAaMU Ha TecToBble3agaHus. CnocobHOCTb K
TBOPYECKOM OeATENIbHOCTM N MOUCKY HOBbIX peLleHnin onpegensieTcs nogbopom
CUTyaUUOHHbIX 3aa4a4y. NoMumMo nHamBuayanbHbIX OLEHOK, AOMKHbI MCNOMNb30BaTbLCS
onnoHMpoBaHue ctygeHTamu pedepaToB ApYr ApYyra U peueH3npoBaHme OTBETOB Ha
Konnokesuyme. B KOHUE naydeHmns ydaebHOM QUCLMNITNHBLI MPOBOAUTCHA KOHTPOSb 3HAHUN B
BUAe 3K3aMeHa.

15. NepeyeHb OCHOBHOM U AONOJIHUTENBLHOMW NUTEPaTypPbl, PECYPCOB UHTEPHET,
Heob6XxoANMbIXANsi OCBOEHUSA AUCLMUNIIUHDI

a) oCcHOBHas nuteparTypa:

Nen/n  WcToYHUK

1 Hasbigos, B. B. buoxnmus : yuebHuk / B. B. [laBbigos, T. 1. BaBunosa, U. T".
OcTtposckas. - Mockea : TQOTAP-Meauna, 2022. - 704 c. - ISBN 978-5-9704-6953-
8. - TekcT : anekTpoHHbIn // QBC "KoHcynbTaHT ctygeHTa" : URL :
https://www.studentlibrary.ru/book/ISBN9785970469538.html

2 CesepuH, E. C. Buoxmmus : yuebHuk / nog pea. E. C. CesepuHa. - 5-e nag. , ucnp.
n gon. - Mockea : FT'OOTAP- Megua, 2019. - 768 c. - ISBN 978-5-9704-4881-6. -
TekcT : anekTpoHHbIN // OBC "KoHcynbTaHT ctygeHTa" : URL :
https://www.studentlibrary.ru/book/ISBN9785970448816.html

3 Ckonmnyes, B. I'. ®u3unonorus pacteHu 1 *kuBoTHbix / B. I'. Ckonuues. - CaHKT-leTepbypr :
Mpocnekt Hayku, 2019. - ISBN 978-5-903090-89-1. - TeKCT : 3n1eKTpoHHbIM // IBC
"KoHcynbTaHT cTtygeHTa” : URL @
https://www.studentlibrary.ru/book/ISBN9785903090891.html

©) pononHuTenbHas NuTepaTypa:

Ne  WMcTo4dHuK
n/n

1

EnpuHueB A.T. cbepMmeHTaTUBHasA perynauus au- u TpukapboHOBbIX KMCNOT B pacTeHusax / A.T.EnpuHues,
B.H.Monos. .- BopoHex.: N3g-8o BI'Y, 1999. — 192c.



Ne  WMcTo4dHuk

2 CkynueHko, B.B. dnsmonorusa pacteHunin [QnekTpoHHbIN pecypc] : yuebHoe nocobue / B.b. CkynyeHko, O.H.
Manbiwesa, M.A. YybuHcknin. — OnekTpoH. gaH. — CankT-lNeTtepbypr : CM6ITY, 2017. — 104 c. — Pexum
poctyna: https://e.lanbook.com/book/102993. — 3arn. ¢ akpaHa

3 BemnsaHyxuH A.A. MeTabonuam opraHnyeckux KMCroT pacteHuin: yueb. nocobue /A.A.3eMnsaHyxuH,
J1.LA.BemnisiHyxuH. - .BopoHex.: N3g-so BI'Y, 1995. — 152c¢.

4 HenbcoH, [1. OcHoBbl 6uoxmmumn JleHungpxkepa: 8 3 T. T. 3: [yTn nepegaym nHdopmaumm [OneKTpoHHbIN
pecypc] : yuebHoe nocobue / [1. HenbcoH, M. Kokc ; nog pea. A. A. boraaHosa n C. H. KoveTkoga ; nep. ¢
aHrn. kaHa. xum. Hayk T. 1. MoconoBow n kang. 6uon. Hayk O. B. EdbpemeHkoBoOn. — ONEKTpoH. AaH. —
Mocksa : ispgatensctBo "Jlabopatopus 3HaHuin", 2017. — 451 c. — Pexum goctyna:
https://e.lanbook.com/book/103035.

5 MuHenpy ae Kapeanbto. ManatgerngporeHasa Boicluux pacteHun / M.A.A.NuHenpy ge Kapeanesto,
A.A.3emnsHyxuH, A.T.EnpuHueB. — BopoHex.: M3a-Bo BI'Y, 1991. — 75¢

B) MHPOPMaLMOHHbIE 3MEeKTPOHHO-00pa3oBaTeribHble Pecypchl:

Ne Pecypc
n/n

1 www.lib.vsu.ru — 3HB BI'Y.

2 Xenar, I'.B. bBuoxumus pacteHun. — M. : BuHom. JlabopaTtopusi 3HaHui, 2014. — 470 c.
http://e.lanbook.com/books/element.php?pl1_id=50558

16. MNepeyeHb y4ueOHO-MeTOANYECKOrO obecneyeHust AnNsA camocTosiTeNlbHOM paboTbl

Ne  WcTouHuk
n/n

1 EnpuHueB A.T. Qkcnpeccust u perynauus depmeHToB rnuokcunatHoro umkna / A.T. EnpuHues, B.H. MNonos,
M.1O. LLeByeHko. -BopoHex: LieHTpanbHO-YepHo3emMHoe kHkHOe u3a-Bo, 2005. — 224 c.

2 Komogs, Bagum lMNMeTtpoBuny. bBuoxumus : y4ebHmK gna akageMmmudeckoro bakanaespuaTta : [y4ebHuk ans
CTyA. BY30B, 06y4. MO eCTECTBEHHOHAY4YHbIM U MeAMUUHCKMM HanpasneHnsam] /B.IM. Komos, B.H.
LWiBeposa .— 4-e usga., ucnp. u gon. — Mocksa : FOpawt, 2017 .— 6309.

17. O6pa3oBaTernibHble TEXHOMOrMMU, UCNONb3yeMble Npu peanusaumm y4yeoHom

AncunniuHbl, BKnw4vaa AuCtaHUMOHHbIe o6pasoBaTeanble TexHoJnormm (ﬂOT),

3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOyyYeHue):

B uensx peanusauum QucumunivHbl NPOBOASATCS pasnuyHble TUMbl Nekumi (BBoaHas,
0630pHasi U T.4.) C UCNONb30BaHMEM MyrnbTUMeana, nabopaTopHble U CEMUHaAPCKNE 3aHATUS,
KONNoKBUyMbl. [pun peanusaunmn gUCUUNIIMHbLI UCNONb3YHTCS 3NIEMEHTbI 3NTEKTPOHHOIO
00y4YeHUsi U ANCTaHLUMOHHbIEe 0bpa3oBaTeNbHbIE TEXHOIOMMN.

QYMK «MeTabonmam opraHM4ecKkux KNUCNoT» Ha nnaTtdopme "3nNeKTPOHHbIN YyHUBEPCUTET
BI'Y" https://edu.vsu.ru/course/view.php?id=6698 B KOTOpOM pasmeLleHbl MaTepuarbl Nekumu,
npes3eHTaumm no Temam 3aHATUMI, y4ebHasa n HayyYHas nuTepaTtypa no Kypcy, Matepuansl Ans
NoAroTOBKN K TEKYLLMM M MPOMEXYTOYHOM aTTecTaunm.



1. YUTeHne nekumn ¢ ncnonb3oBaHWEM crana-npeseHTauun.

2. MIHdopmMauMOHHO-KOMMYHUKALIMOHHbIE TEXHOMNOIMN (KOHCYNbTauun npenogaBartens
yepes TemaTtmyeckne opymMmbl 1 BeOMHapbl C UCNOSTb30BaHMEM 3N1IEKTPOHHOWN
nHdopmaumnoHHo-obpasoBaTenbHon cpeabl PrEOY BO "BI'Y" - ObpasoBaTenbHbIN
noprtan «AJeKTPoHHbIN YHUBepcuTeT BI'Y» (www.moodle.vsu.ru).

3. H(popmaumoHHble TexHonorum (4ocTtyn B UHTepHeT)
4. 9BC «KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru/

5. 3HB BI'Y www.lib.vsu.ru

6. KOHCynbTaHT nnoc — MHpopMauMoHHO-CNpaBoYHasa
cuctema 7.9b6C «YHuBepcuteTckas bubnuoteka online»
https://biblioclub.ru/

18. MaTepunanbHoO-TeXHM4YeCKoe obecneyeHne OUCUMUMIIUHDI:

artrectaumn )

CneunanusnpoBaHHast Mebenb, MynbTUMeaninHbii npoektop BENQ, MOGUNbHbIN
3KpaH Ans npoekropa, HoyToyk Toshiba, WinPro8, OfficeSTD, Kaspersky
Endpoint Security, GoogleChrome

YyebHas ayauTopus Ansi NpoBeAeHUs 3aHATUNA NEKUMOHHOIo TUna, (r.BopoHex,nnowagbyYHuBee
CEMWHAPCKOro Tuna, npakTnyecknux paboT, TEKYLLLEro KOHTPOMs U NPOMEXYTOYHOM cuTeTckast,a.1,mom.l,aya.369

p

19. OueHouYHbIe cpeacTBa ANA NPOBeAEHUS TEKYLEN U NPOMEXYTOYHOMN
aTrectaumun

MopsOok OueHKM OCBOeHMst obyyawlwmmncs yd4ebHoro martepuana onpegensieTcs

cogepxaHmem cnegyrumnx pasgenos gUCUNNIINHBIL

HanmeHo
BaHue
asgena MHaukaTop(bl) 4OCTUKEHUS OueHoYHble
n/n pasq KomneTteHuumsi(n) A P(e1) A H
aucumnnu KoMneTeHummn cpeacTea
Hbl
(moayns)
MK C 5 MK-1.1 ObecneunBaeT cOOp Hay4YHO-
-1 LNOcoLEeH TEXHUYECKOW (Hay4HOI1) MHopMaLmy,
npoeoauTb cbop, HeobxoOouMoN Ans pelleHns 3agad
aHanma un obpaboTky nccrneanoBaHus, NOCTaBNEHHbIX
HaYYHO-TEXHNYECKOIA cneumanucTtoMm 6onee BbICOKOMN
. KBanudunkalum
MHdopmMauun, pasaenam,
1 1.7 X Bonpocbl ans
Heobxoaumon ons KOHTpONS
peLleHus OCTaTO4YHbIX
NpoeccHoHanbHbIX 3HaHun 1-4
3apay, NOCTaBNEHHbIX
cneumanucTom bonee
BbICOKOW
KBanudunkauum




MK-1 CnocobeH MK-1.2 MpoBOgMT NEPBUYHbIN
nposoauTb cbop, aHanu3 u obobLeHne
aHanu3 un obpaboTky OTEeYEeCTBEHHOro N MexXayHapoaHOro
Hay4YHO-TEXHNYECKON onbiTa B COOTBETCTBYHOLLEN 06nactm
(Hay4HoM) nccrnenoBaHuin nof, PyKOBOACTBOM Bonpockbi k
. pasgenam
nHcbopmaumu, cneumnanucTta 6onee BbICOKON
2 1.7 N Bonpocbl ans
Heobxogumon ans KBanudukalmm KOHTpons
peLleHmns OCTaTOYHbIX
NPodeccroHarnbHbIX 3HaHuK 5.6
3agay, NocTaBfEHHbIX
cneumanuctomMm bonee
BbICOKOWN
KBanudunkauum
MK-2 CnocobeH MK-2.1 MNMnaHnpyeT oTAenbHbIE
npoBOANTL cTaguun UCccnefoBaHNs Npu Hanuymum Bonpochi K
oTAenNbHbIE BUABI obuiero nnaHa paboTsbl pasfenam
% Bonpocbl ans
3 1247 nccrnefoBaHuii B p a
pamkax KOHTpOns
NMoCTaBNEHHbIX 3aga4 OCTaTOouHBIX
a 3HaHuit 7-10
no cTaHOapTHLIM
MeToauKam
MK-2 CnocobeH MK-2.2 MNMpoBoguT nccrnegoBaHue B
npoBOANTL COOTBETCTBMU C YCTAHOBMEHHBIMU Bonpochi K
oTAenNbHbIE BUABI NOTHOMOYMSIMU, COCTaBISIET €ro pasfenam
4 1247 nccrnefoBaHuii B onvncaHne n UKCUpyeT pesynbTaThbl Bonpocel ans
pamkax KOHTpOns
NoCTaBNEHHbIX 3aga4 OCTaTOHBIX
a 3HaHuit 11-14
no cTaHOapTHLIM
MeToauKam
lMpomexyTovHas aTTecTaums MNepeyeHb
dopMa KOHTPOsi —aK3aMeH BonpocoB (KUM)
20. TunoBble OUEHOYHble cpeacTBa W MeToAMYECKMe MaTepuanbl, onpeaensolme

npoueaypbl oueHnBaHuA

20.1. TeKywWMN KOHTPOIIb YCNEBaeMoCTH

ONOO OO~ OWN -

KoHTponb ycneBaeMocTV MO AUCUMMNMHE OCYLLEeCTBNSIETCS C MOMOLLbI0 Creayowmx
OLIEHOYHbIX CPEACTB:

Bonpochbl k pazgenam

Bonpocsl k pasgeny 1,2

. MeToabl nccnegoBaHnst OpraHNYeCcKnX KUCNoT.
. dnkapboHoBbIE KNCNOTbI: CTPOEHUE, OYHKLNN.
. TpukapBOHOBbLIE KMCMNOTbI: CTPOEHME, (PYHKLUUN.
. Lmknuyeckne KMcnoTbl: CTpoeHue, pyHKUnN.

. XKUPHbIE KNCIOTbI: CTPOEHUE, OYHKLIMN.

. Kncnotbl - npon3BoaHbie caxapoB, COXPaHSALLME UX CTPYKTYPY: CTPOEHUE, OYHKLUN.
. AMWUHOKUNCIOTbI: CTPOEHNE, PYHKLMMN.

. MeTabonuam okcuumTpara.

Bonpocsl k pasgeny 3,4
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. KomnapTmeHTaums opraHMyecknx KUCrnoT B pacTUTENbHOW KNeTKe.
. MeTtabonuam manarta

. MeTabonuam opr KUCNOT B 3anacatoLmnxX TKaHAX pacTeHUN

. dymapartrngporasa

. MeTabonuam ankapOoHOBbIX KACIOT

. DepmeHTbI KaTanuanpyrLme MeTabonnam opraHM4ecknxX KUCNoT
. AKOHUTaTrngparasa: cTpoeHue, YHKUUN.

. CykumHatgermaporeHasa: CTpoeHue, yHKUNN.

. ManartgerngporeHasa: cTpoeHune, OyHKLMN.

Bonpochl k pa3geny 6

. LUMKn NMMOHHOW KMCNOTHI.

. MeTtabonnam IMMOHHON KUCOTbI.

. Lmkn TpnkapboHOBbLIX KUCNOT.

. Metabonuam rnmokcunarta. PotoabixaHue.

. MeTtabonnam aMMHOKUCNOT

. OpraHn4yeckmne KMcnoTtbl B aHabonmame pacTteHui.

Bonpochl Kk pasgeny 5,7

. Perynauus metabonmama opraHM4eckux KUCnoT
. MonekynsipHble acnekTbl perynsiuum metabonmama opraHM4eckux KUCnoT
. BnusiHne BHeLWwHNX bakTOpoB HAa MeTabonM3M OpraHUYECKUX KUCNOT

. ®akTopbl, BNMsOLLME HA MEeTaboNM3M OpraHUYecKNX KUCIOT pacTEeHU.

. OCHOBHblE MeTOAbI PErynaLmMmn akTMBHOCTN (DEPMEHTOB.
. Cnocobbl BO3AENCTBUSI HA 9KCNPECCUIO rEHOB.

. DUTOXpPOMHAA cMCTEMA KaK perynupyoLwwmin haktop npoLeccoB B KNeTKe.
. OcobeHHOCTU perynaumm cykuMHaTaernaporHassi.

BOI'IpOCbI ANA KOHTPOJIA OCTAaTO4YHbIX 3HaHUMN:

1. perynsuma LITK moxeT ocyLLecTBNATLCS NyTeM annoCcTepuyeckoro MHrMbmpoBaHus 3Toro epmeHTa
npu gencteum ATP unun auun-CoA-npon3BOAHbIX OJTMHHOLENOYEYHbIX XUPHbIX KNCIoT. O KakoMm dhepMeHTe nget

peyb?

3. Bam HeoGxoammo coenatb 0630p nuTepaTypbl O BIUSIHUW TMMIOKCMM HA MeTabonmamM kapboHOBLIX KMCIOT Y
pacTeHuin. Hanuwute knioveBble CrioBa, KOTopble Bbl 6yaeTe Ucnonb3oBathb Ans noucka nHgopmawmu.

4. MNepeyncnute MMHUMYM TpY OTEYECTBEHHbIX NMEePUOANYECKMX N3OaHUsl, KOTOPbIe MOTYT codepKaTb

a) UntpaTtcuHTasa

b) ManaTtcuHTasa

c) MupyBaTgermagporeHasa
d) cyKuMHaTaerngporeHasa

2. poToabixaHne MeTabonnyeckun nNyTb, BKNOYAKOLUIN Cpa3dy HECKOIbKO KapbOHOBLIX U aMUHOKUCNOT. Ero
perynauusa cessaHa ¢ paboton pepmeHTa Pyb®d-kapbokcnnasblokcureHasbl. YKaxnte gakTopbl, akTMBUpYyoLLne

doToabIxaHue.
a) MoBbilEeHNe TeMnepaTypbl
a) CHWXEHMe napumanbHOro AaBneHus yr-rekncroro rasa
b) noBbILIEeHWe NapunansHOro AaBfeHns yr-nekMcrnoro rasa
c) CHWXeHMe napumnanbHoro AaBneHus Kucropoaa

aKTyanbHyl0 MHGOPMaLMIO O perynaumm nytein MeTabonmaMa aMMHOKUCTIOT.

5.

Kakue 13 nepeymcieHHbIX METABOIMYECKMX NYTEN BK/IOHAIOT peakumm C yHacTMeM A6J104HOM

KMUCOTbI?



a) L{uxs TpukapOOHOBBIX KHCIIOT
b) I'MHOKCUIATHBIN UK
¢) Iwuxn Xerua-Crnaka

d) [Muxn KanpBunaa

6. YTo TaKoe BepuUdMKauMA JaHHbIX?

7. Kakyto M3 nepeymcieHHbIX CTaAMM He BK/IOYAET BUOXUMUYECKUI SKCNEPUMEHT?
a) BbigBuxeHne rmnoTesbl 06 nccrnegyemom oobekTe.

b) ®opmynuposaHue uenu .

c) OkoH4aHue aKcrnepuMeHTa

d) lNpoBeaeHne akcnepuMeHTa.

e) C6op HayuHO# HHOPMAIIUH TTO TEME.

f) TNnaHmpoBaHWe skcnepuMeHTa.

g) O6paboTka un aHann3 pe3ynbTaToB 3KCNEPUMEHTA.

h) lNpoBepka NpaBUNLHOCTW BbIABUHYTOMW rMNOTE3bI .

8. Pacnonoxwvre nepeyncrneHHble CTaamMmn akcnepMmeHTa B npasuiibHOM nopsigke. Ctagunio, He OTHOCALLYIOCS
K SKCnepuMeHTarnbHbIM UCCNeaoBaHNAM, He yKkasblBanTe:
a) BbiaBuxkeHune runotesbl 06 nccnegyeMomM obbekTe.

b) dopmynupoBaHue Lenu .

c) OxkoH4aHuMe akcnepumeHTa

d) lMpoBeneHne akcneprMeHTa.

e) COop HayyHOU MH(POPMALIUH 110 TEME.

f) lMnaHnpoBaHMe 3KCNeprMMeHTa.

g) O6paboTka n aHanm3 pesynbTaToB SKCMEpPMMEHTA.

h) IMpoBepka NpaBubHOCTA BbIABMHYTOW rMNOTES3bI .

9. Bam Heo6xoaMMO OnpeaenuTb CyOKNEeTOYHYIO NOKann3aLmio M3oLUTpaTnmashl B NIUCTbAX LWINUHATA.
HanuwmnTe nnaH skcnepuMeHTa.

10. Bbl npoBeny HaTuBHLIN anekTpodopes (no [asucy) B NAA rene ¢ Lenbio 0bHapy>XeHUs 04HOro 13
Knto4eBbIX pepmMeHTOB MeTabonmuama manata - HALl 3aBucumon manataermgporeHasbl. Bam
HeobxoouMMO NpPoBecTy cneunduryeckoe npossneHne rens. Kak ato caenatb?

11. MNpn KakoM A/IMHE BOJIHbI MPOBOAAT CNEKTPODOTOMETPHUYECKOE M3MEPEHME aKTUBHOCTH
OCHOBHbIX (PEPMEHTOB METaB0/IM3Ma SI6JIOYHOM KMC/IOTbI - MaslaTAerMaporeHas?

430 am
240 aMm
340 am
470 am

poow

12. AMMHOKMCNOTbI, NepeasurarLmMeca K aHogy npu anektpodopese npu pH 7,0:
a. Jm3unH



b. nytammMHoBas KucioTa

c. AcnaparnHoBas KucaoTta

d. ApruHuH

e. 'vctuamH

13. BaM HE06X0AMMO C NMOMOLLBIO 31eKTpodopesa pasae/iMTb CMECb aMUMHOKMCNOT. KakoM Bua

anekTpodopesa LenecoobpasHo Bbib6paTh? ONMLMTE CBOU AEMCTBUA NPU NPOBEAEHWM
3KCMEepPUMEHTa.

14. ina onpeAeneHus KOHLEHTPaLMKU KapOOHOBbIX KUC/I0T SH3UMATUYECKMM METOAO0M HEOBXO0AMMO
3HaTb hOpMyJly pacyeTa pepPMEHTATMBHOM aKTUBHOCTM MO U3MEHEHMIO ONTUYECKOM MJIOTHOCTH,
perecTpupyemon cnektpocdoToMeTpom. Hanuwmre sty dopmyny.

TeKyLLl,aﬂ arrTectauuna npon3BoanTCA B cbopmax: - YCTHOro onpoca, npun oueHnsaHnn MoryTt
MCnoJib30BaTbCA KOJIMYECTBEHHbIE UITN Ka4eCTBEHHbIE LUKallbl OLEHOK.

20.2. NMpomexyTo4yHasa aTrectauus

MpomexyToyHas aTTectaumss no AUCUMMNIIMHE OCYLLECTBISIETCS C MOMOLLbI CReaylLnX OLEeHOYHbIX
cpencTs:
CobecepoBaHune No aKk3aMmeHauMoHHbIM bunetam

[MepeyveHb BONPOCOB K 3K3aMeHY:
1 MeToabl uccrneaoBaHnsa opraHNYecKuUXx KACHOT.
2 [InkapboHOBbIE KUCMOThI: CTPOEHME, PYHKLNN.
3 TpukapbOHOBLIE KUCNOTbI: CTPOEHNE, PYHKLMMN.
4 Linknuyeckune KUCNoTbl: CTpoeHue, PyHKUUN.
5 KomnapTmeHTaumsa opraHM4ecknx KUCoT B PacTUTENBHOM KIeTKe.
6 BnnsiHme BHeLWHMX hakTopoB Ha MeTabonnam oprkmcrioT.
7 Unkn NMMOHHOW KUCNOTHI.
8 Linkn Xet4ya-Cnelnika.
9 AkoHuTaTrngparasa: ctpoeHue, yHKLMN.
10 CykuuHaTgerngporeHasa: cTpoeHue, yHKLUN.
11 ManataerngporeHasa: cTpoeHue, OyHKLNN.
12 OcHoOBHble MeTOoAbl PerynsaumMm akTMBHOCTU (DEPMEHTOB.
13 Cnocobbl BO3OENCTBUSA HA 3KCNPECCUI0 FreHOB.
14 duToXpomMHas cuctema Kak perynvpyrowmm ¢oaktop npoLeccoB B KIeTKe.
15 OcobeHHOCTM perynsaumm cyKunHaTaermaporHassi.
16 B3anmogencTteme npoueccoB oToCHHTE3Aa U ObIXaHUA pacTeHUN.
17 MeTabonn3am NMMOHHOW KUCIOTbI.
18 Lmkn TpukapbOHOBbIX KMCAOT.

19 MeTabonuam rnnokcunata. PotoabixaHue.



20 dakTopbl, BNUsOLWMNE Ha MeTabonnam opraHM4eCcKUxX KNCNOT pacTEHNN.

B kaxgbin KMM BxoguT no 2 Bonpoca no pasnnyHbiM pasgenam gucuunnmisl. OnucaHune
TEeXHoNornm npoeeaeHnsa Jk3amMmeH NPoBOAUTCA B BUAeE YCTHOro ornpoca. Ha aksameHe
CTYOAEHT nony4vyaeT nHamsmayanbHbli 6uneTt, Bpemsa nogrotoBku k oteety 40 MuHyT. Ha
3K3aMeHe 3arnpellaeTcs Nonb3oBaTbCA KAKMMU-NMOO BCOMOraTenbHbIMU CpeacTBaMM.
Bo Bpemsa npoBeaeHns ak3aMeHa 3Kk3aMeHaTop MOXeT 3agaTb Nobon AoNONTHUTENBHOM
BOMPOC B Npefenax BOnpocoB, BbIHECEHHbIX HA 3K3aMEH.

CooTHoLeHWEe NokasaTenen, Kputepues u LWKalbl OUeHBaAaHNA Pe3yJibTaToB 06y‘-IeHVIFI.

KpuTepum oLeHMBaHUS KOMNETEHLUN

YpoBeHb
cchopmMmMpOBaHHOCTHU
KOMMEeTEHLUN

LLIkana oyeHokK

O6yuvatoumncs B NofIHON Mepe BnageeT NOHATUNHBIM
annapaToMm gaHHOM o6nacTu Hayku (TeEopeTUYECKUMHU
OCHOBaMM OANCUWMIIMHBI), CMOCOBEH UNNIOCTPMPOBaTh OTBET
npumMmepamu, oaktamu, AaHHbIMU Hay4YHbIX UCCIef0BaHUM,
NPUMEHSTb TEOPETUYECKMNE 3HAHUA ANsipeLLeHns]
NpakTU4ecKux 3agad B obnactu omnanonorum pacteHmm

lNosbiweHHbIl
ypO8€eHb

OminuyHo

O6yvatowmincs BnageeT NOHATUMHBIM annapaTtoM AaHHOW
obnactu Hayku (TEOPETUYECKMMM OCHOBaAMMU OUCLUMNIIHLI),
O0EMOHCTpUPYEeT OCBOEHNE 3HAHWUI, YMEHUIN, HAaBbIKOB
KOMMETEHUMI AUCUUMNIINHBI, JONYCKaeT He3Ha4YnTernbHble
OLLMOKM, HETOYHOCTU, UCMbITLIBAET 3aTPYAHEHUS NpU
peLleHnn NpakTu4eckux 3agad

ba3sosnblli yposeHb

Xopouwio

O6yuvarowuncsa BnageeTt YacTUYHO TEOPETUYECKMMU
OCHOBaMM OUCLMNITMHBI, (oparMeHTapHO cnocobeH
NPOOEMOHCTPMPOBaTb OCBOEHWE 3HAHWIA, YMEHMWI, HABLIKOB
KOMMNeTEeHUNA OUCUMNANHBI, AoNYyCcKaeT 3HauYnTernbHble
OLINOKM NpW peLleHnn NpakTUYecknx 3agad

lMopozoenili yposeHb

YdoenemeopumeribHO

OTBET Ha KOHTPOJIbHO-U3MEPUTENbHbLIN MaTepuan He
COOTBETCTBYET JHOOLIM TPEM U3 NEPEUNCTIEHHBIX
nokasatenen. Obyyatowmnca obnagaeTt OTPbIBOYHLIMYA,
parMeHTapHbIMU 3HaHUSAMW, JonycKkaeT rpybble ownbku,He
MOXET NPOAEMOHCTPUPOBaTL 0bnagaHne 3HaHUAMM,
YMEHUSIMU, HaBbIKaM1 KOMMNETEHLNN ANCLUNIINHDI.

HeydoenemeopumernbHo




