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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

51.B.[1B.05.02 PerynatopHble acnektbl @YHKUMOHUPOBaAHUA dDEPMEHTOB

1. Koa u HaumeHoBaHMe HanpasneHus noarotoBku: 06.03.01 bruonorus

2. NMpodunb noaroTtoBKU: broxummg

3. KBanudwmkauusa BbinyckHuKa: 6akanasp

4. dopma ob6y4eHUs: oyHas

5. Kachegpa, oTBevalowas 3a peanmsauymio aucumnnuibl: Kadeagpa dnoxmmmm un
dun3nonornm KNeTku

6. CocTtaBuTENU NpOorpamMmmbi:

paboBuy Mapraputa HOpbeBHa, 4OKTOp Bronormyeckmx Hayk, npogeccop

N'ypeeBa Mapus BanepbeBHa, kKaHangat 6G1Monormyeckmx Hayk

7. PexomeHpgoBaHa: HMC meagunko-6mnonormnyeckoro cakynoteta 21.03.22, npoTokosn Ne2

8. YuebHbIn roa: 2025-2026 CemecTtp(bl)/TpumecTp(bl): 8



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llenb — packpbiTne obLnxX 3aKOHOMEPHOCTEN, CTAHOBMNEHNE OpraHM3aLmMm npespaLLeHuns
XMMUYECKUX BELLLECTB B XMBbIX CUCTEMaX, (hopMMpOBaHME LIeSTOCTHOrO NpeacTaBneHns o
XNBOM MUpe.
3agauum Kypca:
1. BoisiBneHne ocobeHHoOCTEN KaTanuaa B buonornyecknx cuctemax, gopmmpoBaHme
npeacTaBneHu O CTPYKTYpe N perynsaumm doepMeHToB.

2. YcTaHOoBNeHne B3aMMOCBS3M 3BOMOLNN BUOXMMUYECKUX CUCTEM M cpeabl ObuUTaHus.

3. BbisicHeHne BceobLue 3aKOHOMEPHOCTM Pa3BUTUSA HA OCHOBE XMMWYECKMX NPEBPALLEHNI.
4. dopMmnpoBaHME YMEHNA N HABLIKOB CPaBHUTESbHOIO aHanmsa akTMBHOCTU (PEPMEHTOB Y
OpraHM3MoB pPa3HOro YpoBHS opraHusauun. KonnyectseHHoe onpeaeneHne BeLecTs,
npuHagnexawmnx K pasnuyHbIM Kraccam OpraHU4ecKnx coeamHeHun.

5. dopmupoBaHue npeacTaBneHnin 0 NPUMEHEHNN BUOXNMUYECKUX U MOSNEKYNSPHO-
BMOXMMNYECKMX METOLOB B ANArHOCTUKE pasnuyHbIX 3abonesaHnin 1 NaTtonorum.

10. MecTo yyebHOM AncuUNUHbI B cTpykType OOI:

epMeHTOB»

YyebHas aucumnnmnHa «b1.B.[B.05.02 PerynsatopHble acnektbl (YHKUMOHUPOBAHUS

OTHOCUTCA K

BapmaTMBHOﬁ 4yacTtu

Bnoka 1 «ducuunnuuel (Mogynu)»

depnepanbHOro rocyaapcTBeHHOro obpasoBaTenbHOro craHgapTa Bbiclero obpas3oBaHUsA No
crneumanbHoctn 06.03.01 Buonorusa (6akanasp).

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNnuHe/MoAaynko (3HaHWUA, YMeHwus,
HaBblKW), COOTHECEHHbIe C NNIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUs 06pa3oBaTenibHOMN
nporpaMmmbl (KOMNeTEHLMUSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHns
KOMMEeTEHL MU
MK-4 CnocobeH MK-4.1 OcyuwectBnser 3HaTbk: nyTM aHepreTMdeckoro MmeTabonvama
OCYLLECTBATb HEO BbIGOP 1 npokapuoT: aspobHoe M aHa3pobHoe ApbixaHue,
6x0aMMble nposefeHne OpoXXeHNe; NyTN KOHCTPYKTMBHOrO MeTabonmnsma:
UCCNeaoBaHNS C MuKpo6uonormyecky | MYyTM  @BTOTPOHOTO U reTepoTpOHOro
MMKPOOPraH13MaM X MCCNEeaoBaHMI YCBOEHWS COeAMHEHWI yrnepoaa, Nyt asoTHON
W, NPOBOAUTH COFNacHo TeMaTuke | @BToTpodhum, mMeToAabl uccnenoBaHus
pacueTbi 1 pa6oT 3HEpPreTM4eckoro n KOHCTPYKTMBHOIO
0606LaTh meTtabonuama  OakTepuidi,  TaKCOHOMMWYECKUE
ronyYeHHble rpynnbl NPOKapuOT, CNocobHble OCYLLECTBNATb
onpegerneHHble or3nonormyeckmne NpoLecchl.
pe3ynbTaThbl
YMeTb: onpefensitb MeToabl, Heobxoaumele ans
nccnegoBaHus onpeaerneHHoro
mMeTabonuyeckoro NyTun, onNpeaensaTb akTMBHOCTb
¢epMeHTOB NpoKapuoT
BnageTtb: metogamu onpegeneHvus akTUBHOCTU
KNIOYEBLIX (PEPMEHTOB  LEHTpanbHbIX MNyTen
3HEpPreTM4Yeckoro n KOHCTPYKTMBHOTO
mMeTabonuama npoKapuor.
MK-4 | CnocobeH MK-4.2 MpoBOAUT  OUEHKY | 3HaTb: MeToAbl CTaTUCTUYECKOro aHanmaa
OCYLLECTBNSATb HEO pe3ynbTaTos
6xoanmble nccnenoBaHus W | YMeTb: ucnonb3osaTb MeTOAblI CTATUCTUYECKOTO
nccneaoBaHns C pac4yeTsl no | aHanu3a npu obpaboTke pe3ynbTaToB
MWKpPOOpraHu3Mam CTaHAAPTHbLIM 3KCNEPUMEHTOB MO U3ydYeHuIo meTabonuama
n, NpoBOANTb MeToAMKaM npokapuoT
pacyeTsbl "
0606LWaTb BnapgeTtb: MeTogamu ctaT.06paboTku
NoJsTlyYeHHbIe

pe3ynbTaThl




12. O6beM AucUMNNuHbI B 3a4eTHbIX eanHuuax/yac. — 3/108.

dopma NpomMexXyTOYHOW aTTecTaumm 3avem

13. TpyaoeMkocTb No BMAam y4ye6Hon paboTbl

TpynoemMkocTb
Bupg yyebHor paboTbl Bcero o cemecTtpam
8 cemecTp

AyOuTOpHbIE 3aHATUSA 40 40

nekuunu 20 20

. rpynnoBsble
B TOM 4ymcne:

KOHCYmnbTaumm

nabopartopHble 20 20
CamocTtosTenbHas pabora 68 68
dopma NPoOMEXYTOYHOM aTTecTaumnn
(9k3ameH —  4ac.)

UToro: 108 108

13.1. CogepxaHne gUCUUNIINHLI

n/n Peanusauus
pasgena
HaunmeHoBaHve c ONCUMMIWHBI C
ogepXaHue pasgena aucumninHbl
pasgena QUcumMnimvHbl NOMOLLbIO
OHNawH-Kypca,
QYMK*
1. Nlekuum
11 ®epmeHTbl. EAMHNLBI aKTMBHOCTU (hbepMeHTOB, https://fedu.vsu.ru/
OH3MMOrorna — Hayka | HOMeHknaTypa u knaccmdukauns dhepMeHToB. course/view.php?i
0 bepMeHTax. d=17627#section-
1
1.2 dakTopsl, BRvsoLwme YpaBHeHune Mwuxaanuca-MeHTeH. YpaBHeHue | https://edu.vsu.ru/
Ha CKOpPOCTb Jlannymsepa-bepka. 3aBNCMMOCTb cKopocTu | course/view.php?i
depMeHTaTUBHbIX dhepMeHTaTUBHOWN peakLmmn oT Temnepatypbl U pH cpeapl. | d=17627#section-
peakumn. 2
1.3 . BogopactBopuMble BUTaMUHbI: CTpOeHMe, MexaHuaMm | https://edu.vsu.ru/
ButamuHbi: _ . o
BOMIOPACTEOPUMbIE 1 OevncTBusi, buonurmyeckas pone. cczurse/wew.php 2i
d=17627#section-
XMpopacTBOpUMbIE. 3
2. NpakTn4yeckne 3aHATUA
2.1
2.2
3. JlabopamopHbie pabombi
3.1 MexaHun3m aencreus dhepMeHTOB. ButamuHebl: | https://edu.vsu.ru/
OH3MMoOrorMa — Hayka | BOOOPaCTBOPUMbIE U XXMPOPaCTBOPUMbIE. course/view.php?i
0 bepMeHTax. d=17627#section-
1
3.2 dakTopsbl, BNUSOLWLME WMHrmbutopbl n  aktmeaTtopbl. Tunbl  WMHIMOGMpoBaHus. | https://edu.vsu.ru/
Ha CKOpOCTb Annocrepuyeckas perynaums. KoBaneHTtHasa | course/view.php?i
depMeHTaTUBHbIX Moandukaums. d=17627#section-
peakumin. 2
3.3 BUTAMUHbI: XKupopacTBoprMble BUTAMUHBI: CTPOEHUE U PYHKLINN. https://edu.vsu.ru/

BOJOPacTBOPMMbIE U
XMpPOpPacTBOpUMbIE.

course/view.php?i
d=17627#section-
3

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHATUIN (4acoB)
Ne HanmeHoBaHue TeMbl CamocTosTenLnas
n/n (pasgena) gucuunnuvHel Jlekuun | MNpaktudeckmne | JlabopaTopHbie pa6ota Bcero
OH3MMoOrorMa — Hayka o
1 y 8 8 20 36
depMeHTax.




dakTophl, BNUSALLME Ha

2 | CKOpPOCTb PEPMEHTATUBHbIX 8 8 20 36
peakuun.

3 ButamuHbl: BogopacTtBOpUMbIE 4 4 o8 36
N XNPOPaCTBOPUMBbIE.
UToro: 20 20 68 108

14. MeTogM4ecKkue yKkasaHus Ans o0y4aroLWwmxcsa N0 OCBOEHUIO AUCLUMIINHDI:

B cootBetctBUM C TpebosaHusmn OSrOC BO peanmsaunsi KOMNETEHTHOCTHOIO
noaxoga npegycmaTpuBaeTCs LUMPOKOE MCMonb3oBaHMe B y4eOGHOM npouecce akTUMBHBIX W
WHTEPaKTUBHbIX (POPM MPOBEAEHUSA 3aHATUM B COYETAHUM C BHeayauTOpHOW paboTonm C
uenbo opMUMpPOBaHUA M pasBUTUS MNpPodecCuoHanbHbIX HaBblkOB Obyvatowmxes. Kaxabin
obyvarowmincs obecneveH AOCTYyNnoM K 6GubnunoTedHbliM poHOam YHuBepcuTeTa n kadeapbl.
Mpn mn3ydyeHnn gucumnnvHbl nNpegycMoTpeHa paboTta cTygeHTa B rpynne, copmupyowas
YyBCTBO KOMMEKTMBU3MA W KOMMYHMKABEnbHOCTb; a Takke camocTosTernbHaa paboTa,
cnocobceTByOWasa (hopMUPOBaAHNIO aKTUBHOW XXU3HEHHOW MO3ULIMN NOBEAEHWUS, aKKypaTHOCTH,
ANCUMNIIMHUPOBAHHOCTN.  [ANA  yCnewHoro OCBOEHWS  OMCUMNNAWHBI  oByvaromnmcs
pekoMmeHayeTcs perynspHas pabota ¢ Hay4yHON nNUTepaTypon, NEPUOANYECKUMU N3OAHUSMN,
CBOEBPEMEHHOE BbINOSIHEHNE KOHTPOMbHbIX paboT u T.4.

B pamkax Kypca npegycmoTpeHa BO3MOXHOCTb [AWUCTAHUMOHHOro o0y4yeHus c
Ncnonb3oBaHNEM "ONEKTPOHHOro yHMBepcuTeTa".

O6bem gucumnnuHbl coctaBnseT 3 3a4eTHbIX eauHuy, Bcero 108 yacos, u3 KoTopbix 40 4
COCTaBnsieT KOHTakTHasi paboTta obydarowerocs ¢ npenogasatenem (20 4acoB 3aHATUSA
NeKLUMOHHOro Tmna, 20 YyacoB 3aHATUA CEMMHAPCKOro Tuna (CeMUHapbl, Hay4YHO-NPaKTU4Yeckue
3aHATMSA, nabopaTtopHble paboTbl M T.n.), 68 4 cocTaBnsieT camocTosTenbHast paboTa
oGyvatowlerocs.  MN3yyeHne  gaHHOM  OUMCUMNNWMHBI  NpegycmaTpuBaeT  NpoBedeHue
NPOMEXYTOYHOW aTTecTaumm B BuAe 3ayeTa M 5 Tekywmx aTtrectauun. Tekywasa aTrectauus
aBnsieTca obsizaTenbHON, ee pesynbTaThl OUEHMBAOTCS B OannbHOM CUCTEME U MO PELLUEHUIO
kKacdbegpbl MoOryT ObiTb Y4YTEHbl MNPW MNPOMEXYTOYHOW aTTecTauumn obydatowmxca. Cpoku
npoBeAeHNst TeKyllen aTTecTauuMum perfaMmeHTUMpYTCa KaneHaapHbiM NaHoOM NpoBeAEeHUst
nabopaTopHbIX 3aHATUIA, CPOKU NPOBEeAEHME MPOMEXYTOYHOW aTTecTauuu ycTaHaBfMBalTCA
pacnucaHMeM MnPOMEXYTOYHOW aTtTecTtaumu, paspaboTaHHbiIM B COOTBETCTBUM C Y4E€OHbIM
nnaHom no cneuunanbHocTn 06.03.01 Buonorus.

Mporpamma gucuMnnnHbl NpedycMmaTpuBaeT npoBeAeHne nabopaTopHbIX M CEMUHAPCKUX
3aHATUN. JIEeKUMOHHBLIM MaTepuarn pacKpblBaeT OCHOBHblE TeOpeTU4eckne BOMPOChbl AaHHOMU
ancumnnuHel. JlabopatopHble paboTbl obecnevmBaoT hopMUpoBaHNE HEOBXOOUMBIX B paMKax
KOMMNeTeHUMN YMEHUA N HaBbIKOB (BNageHun). Ha ceMmHapckmx 3aHATUAX NPOBOAUTCA OMpoc
Nno TeOopeTMYECKMM BOMpocam Wu3yvaemblx TeMm, pasbupatoTca npobnemHble cutyauuu,
pelwawTca npakTudeckne 3agaHus. [lpy  nogrotoBke K CeMUHapy CTYAEHT  OOSDKeH
nUCcnonb3oBaTb pPEKOMEHOOBaHHble npenogaBaTensMy  y4ebHukn un  yyebHble nocobus,
9NEKTPOHHbIE  pecypcbl. M3ydyeHne OaHHOW  OucUMNiMHBL  NpedycMaTtpuBaeT  Takke
camocToATenbHyt0  paboTy. BbinonHeHne camocTosTenbHOW paboTbl  Npeanonaraer:
Ka4yeCTBEHHYK0 NOAroTOBKY KO BCeM BMAaM Y4YebHbIX 3aHATUIA; pedepupoBaHMe U
aHHOTUPOBaHME YKa3aHHbIX npenodaBaTernieM WCTOYHUKOB nUTEepaTypbl; CUCTEMaTUYECKUN
NPOCMOTP NEPUOANYECKUX M3AaHMI C Lenblo BbiSBNEHUA nybnukaumm B obnactv msyyaemomn
npobnematukn; wulydeHne y4yebHOM nuTepaTypbl; MWCMNOMb30BaHNE WHTEPHET-PECYPCOB;
noaroToBKY [AOKMafdoB-Npe3eHTaumMi Mo oThenbHbiM  TemaM aucuunnuHbel. B npouecce
CaMOCTOATENBHOW NOATOTOBKU MPU OCBOEHUN OUCLMMNMHBI HEOBXOOMMO M3Y4UTb OCHOBHYHO
nuteparypy, 3aTem — LONOSTHUTENbHYI. VIMEHHO 3HAKOMCTBO C LOMNOSTHUTENbHOW NUTEpPaTypon,
3Ha4YUTENbHas 4YacCTb KOTOPOM CyLeCTByeT Kak B MeYaTtHOM, TaK W 3MEeKTPOHHOM BuAe,
cnocobcTByeT 0Gonee rnybokOMy OCBOEHUIO W3Yy4eHHOro MaTepuana. BbicTynneHus Ha
NPaKTUYECKNX 3aHATMAX MoryT ObiTb npeacTaBneHol B Buae pedbepaTta, foknaga wunu
coobueHuns. Jlioboe M3 HUX OOMKHO coepXaTb MNfaH WM NOCTAHOBKY 3ajauyun, U3NoXeHune
mMaTepuana u BbiBOAbl. B Kaxaom BbICTynNeHUM HeobXxoaumMo BbIAENATb [MAaBHYK MbICMb




(«cTepxHeBoM  BoOMpoc»).  BbiCcTynneHns  OOMKHbI  HOCUTb  HAyYHbIA,  JIOMMYHbIN,
aprymMeHTMpOBaHHbINA, KOHKPETHLIN U NPOdeCCMOHanbHbIM XapakTep, ObiTb yoeanTenbHbIMM.

O6yyeHre nuL ¢ orpaHUYeHHbIMU BO3MOXHOCTAMW 340POBbS OCYLLECTBISETCA C y4eTOM
X MHAMBUAYANbHbLIX NCUXOMU3NYECKUX OCOBEHHOCTEN N B COOTBETCTBUM C MHAMBUOYaNbHOW
nporpammMon peabunurauum.

15. lepeyeHb OCHOBHOM W [AOMNONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEPHeET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLMNIIUHDbI

a) OCHOBHag nuteparypa:

Ne n/n NcTouvHUK

CesepuH, E. C. buoxumus : yueonuk / nog pen. E. C. Ceepuna. - 5-e u3a. , ucnp. u gom. - Mocksa : [DOTAP-
Menna, 2019. - 768 c. - ISBN 978-5-9704-4881-6. - Texcr : snextponnsiii // URL :
http://www.studmedlib.ru/book/ISBN9785970448816.html (mata obpamienwms: 22.07.2021). - Pexxum mocryma :
10 TOJIIHCKE.

6) gononHWTenbHasa nuTepartypa:

Ne n/n NcTOYHMK

CeBepuH, E.C. Bnoxumus ¢ ynpaxHeHusamm 1 3agadamu : rpud YMO no megnumnHcKomy u
dapmaueBTnyeckomy obpasoBaHuto By3oB Poccum / E.C. CeBepuH, A.W. Tnyxos, B.A. FoneH4eHko [n
1 ap.] ; nog pen. E.C. CeBepuHa .— Mockea : FTOOTAP-Megua, 2010 .— .— ISBN ISBN 978-5-9704-
1736-2 .— <URL:http://www.studmedlib.ru/book/ISBN9785970417362.html >.

Broxumus : rpud YMO no meguumnHckomy 1 dpapmaneBTnyieckomy obpasoBaHmio By3oB Poccum / nog
pea. E.C. CeBepnHa .— Mocksa : TOOTAP-Megua, 2012 .— .— ISBN ISBN 978-5-9704-2395-0 .—
<URL:http://www.studmedlib.ru/book/ISBN9785970423950.html >.

Broxmmus : pykoBOACTBO K NpakTUYecKkum 3aHaTusm : rpud MunobpHaykm Poccun / H.H. YepHos,
T.T. Bepesos, C.C. bypobuHa [u gp.] ; nog pea. H.H. YepHoBa .— Mocksa : TOOTAP-Meauna, 2009
3 .— .— ISBN ISBN 978-5-9704-1287-9 .—
<URL:http://www.studmedlib.ru/book/ISBN9785970412879.html| >.

CesepuH, E.C. Buoxumus ¢ ynpaxHeHuamu un 3agadamu : rpucd YMO no meguuuHckomy m
dapmavreBTnieckomy obpasoBaHuio By3oB Poccum / E.C. CeBepuH, A.W. Myxos, B.A. FoneH4YeHko [u
4 ap.] ; nog pea. E.C. CeBepuHa .— Mocksa : FTQOTAP-Megua, 2010 .— .— ISBN ISBN 978-5-9704-
1736-2 .— <URL.:http://www.studmedlib.ru/book/ISBN9785970417362.html| >.

MnakyHos, B. K. OcHOBbI AMHaMmnyeckon 6rnoxnmmm [SnekTpoHHbIN pecypc] : y4ebHuk / B. K.
5 MnakyHos, 0. A. Hukonaes. — M.: Jloroc, 2010. — 216 c. - (HoBas yHnBepcuteTckas bubnuoreka). -
ISBN 978-5-98704-493-3. http://www.znanium.com/catalog.php?item=tbk&code=64&page=11

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (0dulmnansHble pecypcbl MIHTEPHET) :
Ne n/n Pecypc
1 WHmepHem pecypcbl, omeeyarouue memamuke OUCUUMIIUHBI.
5 lNonHomekcmosas 6a3a « YHusepcumemckasi bubnuomeka» - obpazoeamerbHbIl pecypc. -
<UPL:http://www.biblioclub.ru>
3 www.lib.vsu.ru — 3H6 BI'Y

16. NMepeyeHb y4eOHO-MeTOaQNYECKOro obecnevyeHns ANs CaMOCTOATEeNbHON paboThl

Ne n/n MCTOYHMK

®epmeHmbl: obwasi xapakmepucmuka u posib 8 Memabosiuyeckux npoueccax | y4ebHo-
memodu4deckoe rnocobue / BopoHex. eoc. yH-m; cocm.: B.H. Nonos, M.N. ®ananeesa, A.T. EnpuHues
1 .— Boporex : JIOI Bry, 2006 .— 39 c. : un., mabn. — Ha 06n. owubo4Ho cocm. : lNornoe B.H.,
®ananees M.U., EnpuHyes A.T. — bubnuoep.: c. 39 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06130.pdf>.

Qananeesa, MapuHa VNeaHogHa. 380110UUOHHbIE acrekmbl 3Hep2emuKU Knemku : y4ebHoe rnocobue :
[0ns bakanaspoe 6uorn.-noys. chak. BopoHex. eoc. yH-ma crnieyuansHocmu 020400 - buonoaus] / M.A.
Qananeesa, A.T. EnpuHues, M.FO. pabosuy ; BopoHex. eoc. yH-m .— Bopownex : UL BI'Y, 2011 .—
80 c. : un. — bubnuoep.: c. 80.

17. OOGpasoBaTtenbHble TEXHONOrMKU, UCNONb3yeMble MNpU peanusauum y4ebGHOWM
AVUCLUMMNIUHBbI, BKIMOYaAs [OUCTaHUUOHHbIe obpa3oBaTtenbHble TexHonorum (OOT,
aneKkTpoHHoe oby4veHue (J0), cmewaHHOe 06y4eHue):



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3797&TERM=%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%B8%D0%BD,%20%D0%95.%D0%A1.%5B1,1004,4,101%5D&LANG=rus
http://www.studmedlib.ru/book/ISBN9785970417362.html%0A
http://www.studmedlib.ru/book/ISBN9785970423950.html%0A
http://www.studmedlib.ru/book/ISBN9785970412879.html%0A
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3797&TERM=%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%B8%D0%BD,%20%D0%95.%D0%A1.%5B1,1004,4,101%5D&LANG=rus
http://www.studmedlib.ru/book/ISBN9785970417362.html%0A
http://www.znanium.com/catalog.php?item=tbk&code=64&page=11

Mpn BepgeHun kypca wucnonbdyetcd JYMK, cosgaHHbin  Ha nnatdopme moodle
(https://edu.vsu.ru/course/view.php?id=17627). Jlutepatypy, Heobxoammyk [Ansi OCBOEHUSA
nporpaMmmbl, MOXXHO HanTu Takke Ha canute 3HB BI'Y (https://lib.vsu.ru/) B pasgene 36C

18. MaTepnanbHoO-TeXHUYECKOe obecneyeHme QUCLUNIINHDI:

JlabopaHTckada, noMeLleHne ans XxpaHeHust n
npodmnakTnyeckoro obcnyxmnsaHns y4ebHoro
obopynoBaHus (r.BopoHex, nnowiaabs YHUBepcuTeTCKas,
0.1, nom.l, ayn. 368a)

YyebHasi nabopaTtopusi Mukpoburonorum (ansa npoeedenus ||CneumanmanpoBaHHas mebernb, Mukpockonbsl LM2 (5

Hoytbyk Lenova G500

3aHATUIA CEMMHAPCKOro Tuna, rpynnoBbIX U wT.), mukpockon Nr. M258619, mukpockon Zeiss
MHONBMAYANbHbLIX KOHCYNbTaUUN, TEKYLLEro KOHTponsa u  ||PrimoStar, MynbTumeaunHbeli npoektop BENQ,
npomexyTo4Houn aTTecTtauun) (r.BopoHex, nnowaap MOOMMbHbIV 3KpaH Ansi npoekTopa, HoyToyk Toshiba,
YHuepcutetckas, .1, nom.l, ayg. 369) Tepmoctat TC-80M-2

19. OueHou4HbIe cpeacTBa A4Sl NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTalum

Mopsigok oOueHKkM ocBoeHMsi obyvarowmmucss ydebGHOro maTepuana onpepensietcs
coaepkaHMeM crneayoLmx pasaenos ANCUUNINHDI:

No HaunmeHoBaHve KoMneTen WHpmnkaTtop(bl)
/n pasgena aucumninHbl Ls(h) AOCTUXKEHNS OueHouHble cpeacTBa
(mogyns) KoMneTeHumn
1. | Pasgensbl 1,2 MK-4 MK-4.1 Bonpocsi k pazdenam
2 Pasgensl 3, 4 MK-4 MK-4.2 Bonpocsi k pazdenam
MpomexyTouHas aTTecTauums lMepeueHb gornpocos
dhopma KOHTponsi — _3a4eT

20. TunoBble OLEHOYHbIe cpeAcTBa M MeToAuYecKue MaTepuanbl, onpegensiowue
npoueaypbl OLeHUBaHUA

20.1. TeKyw MM KOHTPONb yCNEeBaeMoCTun

Tekylwas atrectaumsi NPOBOAUTCA B COOTBETCTBUM C [lonoxeHwem O Tekywlend atrectaumm obydarowmxcsa no
nporpaMmamM BbiCLero o6pasoBaHMs BOPOHEXCKOro rocyaapCTBEHHOrO yHuMBepcuTeTa. Tekylwas aTtrectauus
NpoBOAWTCA B popMax: YCTHOrO onpoca (MHAMBMAyanbHbIN OnNpoc, poHTanbHasa 6ecena); NMMCbMEHHbIX paboT
(nabopaTtopHble paboTbl 1 Np.); TeCTupoBaHus. Kputepnmn oLeHnBaHUS NpMBeaeHbl HUKe.

TecToBble 3agaHus

KomnnekT TecToBbIX 3agaHun Ne1
no AgucumnninHe «PeryjJsaTopHble aCIeKThbl (PYHKIMOHMPOBAHUA (DEPMEHTOB
Tema: SHanmonorus: npeameT, 3HaveHre. GakTopbl, BIMAIOLLME HA CKOPOCTb
dpepMeHTaTUBHbIX peakuni.

TecT1
1. ®epmMeHTaTUBHOW aKTUBHOCTLIO O6nagaloT:
1.Tonbko Genku Bapuanri
2.TONbKO HYKNEWHOBbIE KACIOThI
3.nunuapl
4.6enkn n PHK
5.caxapa

2. KocdhepmeHTOM Ha3biBaeTcs:
1.ano6enok
2.MOHbl MeTannoB, BXOAsLLNe B cOCTaB hepMeHTa
3.npon3BoaHbIE BUTAMUHOB, BXOASLLME B COCTaB (pepMeHTa
4.anodepMeHT + KodaKkTop
5.perynaTopHble BellecTBa

3. YpenbHon akTUBHOCTbLIO Ha3biBaeTCA:




1.konun4yecTBO Bernka, kKatanuampyrowiee npeepatlieHne 1 MMKpoMornb cyocTpaTta B MUHYTY nipu 25° C

2.KONM4ecTBO hepMeHTa, kKaTanusnpyrollee npespaiwieHne 1 MMKpomornb cybctpaTta B MUHYTY npu 25° C

3.KoNn4ecTBO hepMeHTaTMBHbIX eANHUL, Ha Mr Benka

4 xonu4yecTBO pepmeHTa B 1 mn pacTeopa

5.konnuecTtBo (hepmeHTa, KaTanusmpyoLlee npespalieHne 1 mmkpomone cybcTpata B MUHYTY Ha 1 mr 6enka
npn 25°C

4. Kakas TemnepaTypa COOTBETCTBYeT MaKCMMalribHON aKTUBHOCTM GONbLUMHCTBA (DePMEHTOB
1.0-15°C
2.15-20° C
3.30-40°C
4.80-90° C
5.100-120° C

5. YpaBHeHune Muxasnuca-MeHTeH onucbIBaeT:
1.3aBUCUMOCTb 06paTHOM CKOPOCTM OT 0OO6PaTHOM KOHLIEHTpaumu cybcTparta
2 KMHEeTWKy annocTepuyeckmx hhepmMcToB
3.3aBMCMMOCTb CKOPOCTM hEPMEHTATMBHOW peakuumn OT KOHLEeHTpauum cybeTpaTa
4.3aBMCMMOCTb aKTMBHOCTM PePMEHTOB OT TemnepaTypbl
5.3aBUCUMOCTb aKTMBHOCTU (hePMEHTOB OT BeNunynHbl pH

6. MNMpu KOHKYPEHTHOM MHIMOMPOBaHUN
1.MaKkcumanbeHasi CKopocTb paboTbl hepMeHTa yMeHbLLAETCS
2.MaKcMMarnbHas CKOpoCTb paboThbl hepMeHTa He MeHSEeTCS
3.koHCcTaHTa Munxaanuca He MeHsieTcs
4. xoHcTaHTa Muxaanuca ysenvunBaeTcs
5.koHCTaHTa Muxaanuca ymeHblUIaeTcs

7. ®epMeHT amunasa OTHOCUTCA K Knaccy:
1.0kecnpopeaykras
2. TpaHcdepas
3.N'maponas
4.Jlnas
5.N30mepas

8. B KMCNOTHO-OCHOBHOM KaTanu3e MOryT NpuHUMaTb y4acTue aMUHOKUCIIOTHbIE OCTaTKMN
1.UucteuHa
2.AnaHuHa
3.PeHnnanaHuHs
4.Jlm3nHa
5.mytamata

9. Annoctepuyeckme pepmMeHTblI
1.CocToAT NX 0gHON cybbeanMHULbI
2.COoCTOAIT MX HECKOMbKMX CyObeanHuLy
3.MeHst0T KoHdOpMaLMIO NpY B3aUMOLENCTBUN C CyOCTpaToM
4 MeHsAT KoHopMaLMo Npy B3aMMOAENCTBUM C MEMOpPaHHbLIM MOTEHLMANOM
5.Xapaktepusytotcs Kos

10. depmeHThI, perynupyroLimecs KoBarneHTHoM Moaudukaumen
1.CocTtaBnsaoT 00MbLNHCTBO hEPMEHTOB
2.HasblBaloTCH KMHa3amm
3.MeHst0T KOHGOPMaLMIO NPY NPUCOEANHEHMWN KaKoW-NTMB0 OyHKUMOHANBHOW rpynnbl
4.MeHst0T KoHdOpMaLUIO NpY B3aUMOAENCTBUN C MeEMDOPaHHbLIM NOTEHLMANIom
5.Xapaktepusytotcs Kos

11. ®epMeHThI, KaTanu3npyroLwme peakumm, CBA3aHHbIe C NePeHOCOM 3NeKTPOHOB OTHOCATCA K KJlaccy:
1.0kcnpopenykras
2.TpaHcdepas
3.'maponas
4.Jlnas
5.N30mepas



12. OnpepenuTe K KAKOMY Knaccy OTHOCUTCA (PepPMEHT, KaTanu3vpyroLwmuin AaHHY hepMeHTaTUBHY
peakuuo
rmytTamar + okcanoaueTaTt = acnaprar + 2-oKkcornyrapar:

1.0kcngopenykrasbl

2.TpaHcdepasbl

3.'vaponasebl

4 Jlnasbl

5.30mepasbl

13. [anTe Ha3BaHue hepMeHTY, KaTanu3npyrLwemy peakLuuio
CykuuHat +FAD = dpymapat + FADH:2

14 ®depmeHThI, onpeaensiloLMe CKOPOCTbL MeTabonmM4yeckoro npouecca:
1. MapkepHble
2.MpocTbie
3.0THOCATCA, Kak NpaBuo, K anfocTepu4eckum
4 Jlerko perynupyroTcs
5.KntoueBbie

15. MeTabonuyeckue npouecchl, NpoTeKkaloLlme B MUTOXOHOPUAX:
1.Lmkn Kpebca
2. CuHtes PHK
3.0KucneHne XMPHbIX KUCNOT
4.0kucnuTenbHoe AekapbokcunmpoBaHue
5.CuHTes AHK.

16. Yemy paBHa CKOpPOCTb peakuuu, ecriui MakCMMaribHasi CKOPOCTb cocTaBnsieT 4 MMONb/MOSb,
KOHUeHTpaumsa cy6ecTpaTa paBHa 3Km.

17. B npucyTcTBUM HacblWwaowWwmx KonuyecTB cybcTpaTa 1,4 mr chepMeHTa Bbi3biBaeT o6pa3oBaHue
npoaykKTa co ckopocTbio 6,2 MMonb/MUH. Ecnu monsipHas macca coepmeHTa 52 000 r/Mmonb, KAKOBO YUCIIO
obopoToB hepmeHTa?

18. N3BecTHa 3aBUCUMOCTb aKTUBHOCTU pepMeHTa OT KOHLeHTpauum cybctparta. PaccuntanTte 3HauyeHus
Vmax.

[S], MM 1 2 3
V, MKI/MWH 0,1 0,2 0,25




1. PepmeHTaMM ABNAIOTCA: Bapuant 2
Bce 6enku

Oxkorno 2000 6enkoB

Bonee 2000 6enkoB 1 HEKOTOPbIE HYKIEUHOBbLIE KUCNOThI

Oxkorno 100 6enkoB

MmobynspHble 6enku

o=

2. KodpakTopom HasbiBaeTcA:
1. anobenok + npocteTuyeckasi rpynna
2. nonunenTugHas uenb
3. anodepMeHT + KodhepMeHT
4. KodpepMeHT + npocTeTnyeckas rpynna
5. MOHbI MeTannoB, BXoAsLue B cocTaB hepMeHTOB
3. Npwm kakom 3Ha4YeHUn pH 6onbWNHCTBO hepMEHTOB NPOSIBISAET MaKCUMaribHYI0 aKTUBHOCTb
Kucnom
HenTtpanbHoMm
MpmupH 7,0
LLlenoyHom
Mpwn nobom

abRwb=

4. YpaBHeHue JlanHynBepa-6Bepka onucbiBaer

3aBucumocTb 0bpaTHOM CKOPOCTM peakuum oT obpaTHOM KOHUEeHTpauun cybecTpara
lMoBeneHne annocTepuycckux epMeHTOB

3aB1CUMOCTb CKOPOCTU (hepMEHTATUBHOW peaKLMmn OT KOHLeHTpaummu cybeTpaTa
3aBMCMMOCTb aKTUBHOCTM (DEPMEHTOB OT TEMMEpPATYphI

3aBMCMMOCTb aKTUBHOCTM (hepMEHTOB OT pH

aRrwb=

5. UHrm6upoBaHue 6biBaeT
1. KOHKYpEHTHbIM
2. TMporpeccuBHbIM
3. CmeLaHHbIM
4. Yuctbim
5. HekoHKypeHTHbIM

6. Mpn 6€CKOHKYPEHTHOM MHIMGUPOBaHUMU

UHrmbutop cBs3biBaeTCs ¢ KOPEPMEHTOM .

UHrMbutop cBa3biBaeTCs C aKTMBHbLIM LIEHTPOM (bepmeHTa

UHrMbutop cBs3biBaeTCs C MONEKynon oepMeHTa He B aKTUBHOM LIEHTpe
VHrmbuTop cBA3bIBAETCA C KOMMIEKCOM hepmMeHT- cybecTpar

UHrMbutop cBA3bIBAETCS C NPOMEXYTOYHbLIM NMPOAYKTOM

aRrwN =

7. ®epMeHT rekCokMHa3a OTHOCUTCSA K Knaccy:
1.0kcnpopenykras
2.TpaHcdepas
3.M'maponas
4 Jlnas
5.N30mepas

8. ®epMeHTbl aKTUBUPYIOT XMMUYECKYIO peakLu o 3a cHeT
1. CHWXEHWST 3HEPrM aKTMBaLUn
2. YBennuyeHus sHepreTuyeckoro bapbepa
3. YBenuueHns KonvdecTBa Morekyr, CnocobHbIX NpeoaoneTb aHepreTudecknii bapbep
4. OnTManbHOM B3aMMHOW opueHTauum cybctpaTtos
5. NameHeHna AG peakuumn

9. Ecnu mogynaTop, OTNU4YHbIA OT CyGCcTpaTa, ycKopsieT paboTy annoctepuyeckoro oepmMeHTa, TO 3TO
1. TomoTponHas annoctepus
2. leTepoTponHas annocrepus
3. NonoxutenbHasa annocTepus
4. OTpvuaTensHas annocrepus
5. KoOHKypeHTHOE MHrMbupoBaHue

10. ‘DepMeHTbl, KaTanu3uvpywuwime npucoeanHeHne Moriekyn no ABOWHOMN CBA3M OTHOCATCA K Knaccy



1.0kcngopeaykras
2.TpaHcepas
3.'magponas
4.Jlnas

5. N3omepas

11. OnpepenuTe K KAKOMY Krnaccy OTHOCUTCS (pepMeHT, KaTanu3vpyroLwwmn aHHyo hepMeHTaTUBHYO
peakuumio

mtoko3a + ATP = [ntoko3o-6-coocpat + ADP

1. Okcupopenykrasbl

2. TpaHcdepasbl

3. Tvaponassbl

4. Jlnasbl

5. Usomepasbl

12. JanTe Ha3BaHue hepMeHTy, KaTanu3npyrLemMy peakuuio
manat + NAD+ = okcanoauetat + NADH + H*

13. Huskoe 3HauyeHue Km cBngetenbCcTByeT 0 TOM, 4YTO:
. ®epMeHT nMeeT BbICOKOE CPOACTBO K cybcTpaTty
. ®epMeHT nMeeT HM3KOe CPOoACTBO K cybcTpaTty

. ®epMeHT NHaKTUBMpPOBaH

. ®epMeHT NpOTOHNPOBaH

. ®epMeHT He MMeEeT CPOACTBa K cybcTpaTty

AP WN -

14. PepMeHTbI, y4acTBylOLWMe ToNbLKO B UMkne Kpebca:
KntoyeBble

2. Annocrtepuyeckue

3. MapkepHble

4. CykuuHaTgerngporeHasa

5. Karanasa

—_

15. dPepMeHTbI, MOCTOAHHO NPUCYTCTBYIOLLUE B KIeTKe:
WHaoyumbenbHble

CnoxHble

MapkepHble

KOHCTUTYTMBHbIE

KntoueBble

aRrwN =~

16. PaccunTanTe, Npu Kakon KOHLEHTpauum cybcTparta pepmMeHT, ANsi KOTOPOro MakcMmaribHasi CKOpoCTb
npeBpalleHus cybcrparta coctaBnsiet 50 mmonb/MuH*Mr, a BenuuunHa Ky paBHa 0,01 M, 6yaeTt pabotatb co
CKOPOCTbLIO, paBHOM 1/2 MakcUManbHOMN.

17. 1 mn npenapata ypea3bl obpa3yeTt 10 mr ammunaka 3a 1 muHyTy npum 25° C. Paccuutatb KONM4YecTBO
cdepmeHTaTUBHBLIX eauHUL B 1 NUTpe AaHHOro npenapara.

18. N3BecTHa 3aBMCUMOCTbL aKTUBHOCTU hepMeHTa OT KOHLeHTpauum cybecTparta. PaccuntaTb 3Ha4eHus
Km.

[S], mr/mn 0,05 0,15 0,25

V, MKMONb/MUH 0,14 0,37 0,45

KomnnekT TecToBbIX 3agaaHun Ne2
no gucuunnvHe «PerynaTtopHble acnekTbl hyHKUMOHMPOBaHUA (hepMEeHTOB»

Tema: ButamuHbl: BOAOPacTBOPUMbIE U XKUPOPaACTBOPUMbIE.

Bapuant 1
Tect 2

1. Mo mexaHu3My AencTBMA KohepMeHTbl Noapa3AenfaAlTCA Ha cnegyowme rpynnbi :
1.ButamMuHHble



2.lNepeHoCcYMKM aTOMOB BOAOPOAA, NIEKTPOHOB U NPOTOHOB
3.HeButamuHHbIE

4.TepeHocuunkn kucnopoaa

5.MepeHocUmnkn oTAENBbHBIX XUMUYECKUX TPy,

2. K BUTaMUHHbIM KOohepMeHTaM OTHOCATCA :
1.JlunoeBas kncnota
2.em
3.'myTaTnoH
4.AckopbuHoBas kucnoTa

5.0A1

3. KocdhepmeHTHBLIE (hOPMbI BATAMUHOB:
1.PnbéocnasuH
2.6MH
3.HukoTuHOBas kncnota
4. TnamuHnmnpodocdaTt
5.MvpuaokcuH

4. Bnonoru4yeckasi posfib aCKOpOMHOBOM KNCNOTbI:
1.YyacTue B peakumsix TpaHCaMMHUPOBAHNS aMUHOKUCIOT
2;Y4yacTne B OKUCNIUTENBHO-BOCCTAHOBUTESbHbLIX PeaKkLusix
3.YyacTue B npoueccax BOCnpuaTMs ceeTa
4.Y4yacTue B rmapoKCUNMpoBaHuMmn nNponnHa
5.4BnsieTcsa 6MoaHTUOKCUAAHTOM

5. ButamuH B6 :
1.YuacTtue B rugpokcunupoBaHue nusnHa
2.YyacTue B peakumm TpaHCaMUHUPOHAaHNS
3.4lBnsieTcs npegwecTBEHHUKOM Nupuaokcanbgocdarta
4. flBnsieTcs npeawecTBeHHMKOM BrouunTrHa
5.0cyLecTBnseT MeXMONeKyNApHbIA NepeHoc oAHOYrNepoaHbIX dparMeHToB

6. HukoTMHammnpHble KOPEepPMEHTbI:
1.4Bns0TCa Npon3BoagHbIMK BUTaMmnHa B1
2.4BnstoTca nponsBodHbIMM BuTammnHa PP
3.HAOH
4. dANH2
5.0cyLLecTBNSAT NEPEHOC OQHOYINEPOOHbIX FpyMmn

7. KochepmeHT A:
1.YyacTtByeT B MeTabonmame yrnesonoB
2.5Bnsetcsa kodepMeHTHON OpPMOI NaHTOTEHOBOM KUCNOTbI
3.0cywecTBnseT akTMBaLnio U NEPEHOC OCTaTKOB KapOOHOBBLIX KMCIOT
4.0cyuiecTBnsieT NepeHoc aTOMOB BOAOPOAA U anKWUIbHbIX rpynmn
5.4Bnsetca kodepMeHTHON POPMO HUKOTUHOBOM KUCNOTbI

8. ButamuHbl, oOTHOCALLUMECS K Fpymnne XXnpopacTBOPUMbIX:
1.ButamnH A
2.ButamuH E
3.ButamuHbl rpynnel B
4.AckopbuHoBas kucnoTa
5.ButamuH K

9. Bnonornyeckas ponb (ponMeBoOn KUCIOTbI:
1.ABnsieTca npegwecTBEHHMKOM KOGOEPMEHTOB
2.£lBngeTcs BUTAMUHOM
3.AHTMOKCHaOQHT
4.YyacTByeT B nepeHoce 0AHOYrNepoaHbIX rpynn
5.Y4acTtByeT B CBETOBOCNPUATUN.

10. Peakuuu, B KOTOPbIX y4acTByeT BUTaMUH Bo:
1.Y4yactme B OKMCANTENBbHO-BOCCTAHOBUTENbHbBIX PeaKLmax
2.lNepeHoCc MeTUmbHbIX rpynn



3.lNepeHoc BOAOPOAHbLIX aTOMOB
4.Peakuuun TpaHCaMUHMPOBaHMUS
5.'mppokcunupoBaHue nponuHa

11. Buonorunyeckas posib BUTaMuHa A:

12.Bun

1.Yuactue B cnHTese PHK

2.Y4yacTtue B npoLieccax BOCNpuaTUS ceeTa

3.YyacTue B npoueccax TpaHCaMUHUPOBAHUS aMUHOKUCIOT
4.BxogunTt B cocTaB kogpepMeHTa A

5.BxoguT B cocTaB KohepmeHTa B

TaMWHbI, y4acTBYHOLME B NpoLecce TKAaHEeBOro AbIXaHUA:
1.ButamuH B>
2.ButamuH E
3.0A0
4.ButamnH K
5.ButamuH B6

13. B neBon 4vactu CTpaHuubl BbiNUwnTe CTONGUKOM Ha3BaHMS BUTAaMWHOB (CM. HVI)Ke). HaﬂpOTl/IB KaXxgoro
0003Ha4eHns BUTaMmHa cnpaBa YKaXKnute ero XxapaktepucTtuky n3 crimcka.

Bi, Bs
1.

2.

w

(PP), E, K, B12, Be.

ABMNSEeTCA NpeawecTBEHHNKOM KodhepMeHTa ManaTaerngporeHassl;

nepBbli U3 OTKPbITbIX BUTAMWHOB; SBMAETCS NpelecTBEHHNKOM KobepmeHTa nupyBaTaekapbokcnnasbl;
€ro HegoCTaToOK NPUBOAMUT K BonesHn 6epn-6epu (HepBHbIE HAPYLLIEHUS, NONNHEBPUT, Napanuy);
ABMAETCA aHTMOKCMAAHTOM, MHAKTUBMPYIOWMM CBODOAHBIE paauKanbl U 3aLLMLLAIOLWUM KNeTKu;
yyacTByeT B peakuuu npeBpalleHus MeTuracnaptaTta B rfyTamar; K HegocTaTky BUTaMuHa OCoBeHHO
YyBCTBMTEMbHA KPOBETBOPHAs TKaHb, MOCKOMIbKY B HENW WHTEHCMBHO MpPOTEKaloT npoLecchl
TPaHCMETUNMPOBAaHUS; aBUTaMUHO3 NPUBOAMWT K aHemMun (HegoCcTaToK 3pUTPOLUTOB B KPOBW);
cnocobcTBYeT NpeBpaLLeHnio OAHMX aMUHOKUCIIOT B ApYyrue, SBMssicb KohepmeHTOM amuHoTpaHcdepas;
y4yacTBYyeT B CMHTe3e NpoTpombuHa; nNpu ero HegocTaTke HapyllaeTcs CBEPTbIBAHME KPOBMU.

14. HanuwunTe CTPYKTYpHYI0 hopmyny yOuxmHoHa.

15. HanuwuTe peakuuio ¢ y4actuem acnaptataMmHoTpaHcdepasbl

Bapuanr 2

1. Mo xummuyeckon npupoae kocepmMeHTbI NOAPA3AENATCA Ha criegylolume rpynnbl :

1.ButammHHble

2.TlepeHocUMKM aTOMOB BOAOpOAda, 3NTEKTPOHOB U MPOTOHOB
3.HeButamuHHble

4.[NepeHoc4nKM Kncrnopoaa

5.TlepeHocUnKN OTAEMNBHBIX XUMUYECKUX TPYIMM.

2. K HeBUTaMUHHbIM KOpepMeHTaM OTHOCATCA :

1.0MH

2.em

3.'myTaTnoH
4.AckopbuHoBas kucnota

5.HAOH

3. K BuTammHonono6HbIM KohepMeHTaM OTHOCATCS:

1.Benkn

2.Nem
3.Tokohepon
4.YOUXMHOH
5.ButamuH B1

4. Buonorunyeckas ponb ButamuHa C:

1.Yyactne B peakumnax TpaHcaMnHMpoBaHNA aMUHOKNUCIIOT
2.YyacTtme B OKUCNUTENbHO-BOCCTAHOBUTENbHbIX peakumnax



3.YyacTue B npoueccax BOCnpuaTus ceeta
4.YyacTne B rmapoKCMnmpoBaHnn NposinHa
5.4BnseTca GuoaHTMOKCMAAHTOM

5. Peakuumn, B KOTOpbIX y4yacTByeT BUTamMuH B1 :
1.Peakuuun nepeHoca BoOoOpOaHbIX aTOMOB
2.Peakuun TpaHcCaMMHUPOHaHUSA
3.Peakuun coccopunmposaHus
4. Peakumn gekapboKCMnmpoBaHns a-KeTOKUCTOT
5.MexXMoneKynapHbIn NnepeHoc 0AHOYrNepoaHbIX parMeHToB

6. ®dnaBnHOBbIE KOPEPMEHTbI:
1.6MH
2.4BnaTcs nponsBoaHbIMK BUTamnHa PP
3.HAOH
4.®A[0H:
5.4ABnsA0TCA NpM3BOAHBIMKU BUTamMnHa B2

7. doccaTbl HYKNEO3NAOB :
1.HAOH
2.ATO
31T
4.0cyuecTBnsieT NepeHoc aTOMOB BOAOPOAA W anKWUIbHbIX rpynmn
5./cnonb3ytoTcs B TpaHcepasHbIX peakumsax

8. ButamuHbIl, oTHOCALMECSH K Fpynne BOAOPacTBOPUMbIX:
1.MaHTOTEHOBAs kMcnoTa
2.Butamun [
3.ButamuHbl rpynnel B
4.AckopbuHoBas kucnoTa
5.ButamuH K

9. Buonoruyeckas ponb nupuagokcanbdocdgara:
1.ABnseTca npegwecTBEHHMKOM KOGOEPMEHTOB
2.5lBnsieTcs npom3BoaHbIM BUTammHa B6
3.AHTUOKCMOAHT
4.YyacTByeT B nepeHoce oAHOYrnepoaHbIX rpynr
5.YyacTtByeT B peakumax TpaHCaMUHMPOBaHUSA

10. Peakuuu, B KOTOPbIX y4acTBYyeT TeTparugpodonuesas Kucnora:
1.Peakuuun nepeHoca H+ 1 3NeKTPOHOB B AbIXaTeNbHOM LIeNn MUTOXOHOPUN
2.lepeHoC 0gHOYrNepoaHbIX rpymnm
3.MNepeHoc BOAOPOAHbLIX aTOMOB
4.Peakuun TpaHCaMUHMPOBaHMUS
5.'mpgpokcunupoBaHne NnponuHa

11. Bnonoru4yeckas posnb 6MoLUTUHA:
1.YyacTtue B npoueccax kapboKkCunmpoHaHms
2.YyacTue B peakumsax obmeHa aMUHOKUCIIOT
3.Bxogut B cocTtaB KodepmeHTa A
4.BxoguT B cocTaB nupyBaTkapbokcmniasbl
5.4BnsieTcs kopepmeHTHON hopmon BUTaMUHa
12.ButamMmuHbl, y4acTBylOLWME B nNpoLecce TKaAHEBOro AblIXaHUsA:
1.HukoTuHoOBas kucnota
2.ButamuH B3
3.0A1
4 ButamnH E
5.ButamuH K

13. B neBon 4acTu CTpaHuLUbl BbIMALWIUTE CTONOMKOM Ha3BaHWSA BUTaMMHOB (CM. HWxke). HanpoTmB kaxgoro
0003Ha4YeHMs BUTaMMHa CrpaBa yKaknte ero XxapaktepucTuKy U3 crimcka.
D, donuesas kucnota, C, K, Bz, A.



1. saBNseTCs aHTUOKCUAAHTOM; CTUMYNUPYET CUHTE3 KonnareHa B COeAUHUTENbHOW TKaHW; ero HeJoCTaTokK B
nTore npueog K 60ne3Hn LUuHre;

2. ero aktMBHaga hopmMa ABNAeTCA KOPEepMEHTOM AernaporeHas, Hanpumep, CykKunHaTaernaporeHassl;

3. aktuBupyeT 6uocnHTe3 Ca?*-cBsAsbiBatollero 6ernka; CTUMyNUpyeT OTMOXEHUE KanbUWsi B KOCTHOW TKaHW;
npw ero HegocTaTke B JETCKOM BO3pacTe BO3HUKAET BOME3Hb paxuT;

4. akTuBHas dopma sBnsieTcs KoepMeHTOM B peakuusix nepeHoca OAHOYrNepoaHbIX rpynn; Heobxoaum
Ansa cmHTesa asoTuctbix ocHoBaHun HK n PHK 1, cnegoBartensHo, AeneHns KneTok;

5. BXOAMT B COCTaB CIIOXHOro Oenka podoncuHa B Marioykax ceTyaTku; ero HegocTtaTok NpUMBOAUT K
3aboneBaHno KypyHas crnenoTa (HapylweHue CyMEpPEYHOro 3peHusl); NPOBUTaMMHOM SABMSIETCS (-KapoTuH

(ocobeHHO BoraTa MOPKOBb);
6. npv aBUTaMMHO3€e BO3MOXHbI KPOBOUSIUSIHUS.

Kpumepuu oueHrku: OueHKa No TecTy BbICTaBMSIETCA NPONOPLMOHANbLHO JOME NpaBuIibHbIX OTBETOB: e 90-

100% - oueHka «oTnmn4Ho»e 80-89% - oLieHKa «xopoLuo»e 70-79% - oueHka «ygoenetoputensHor»e MeHee 70%

npaBUIibHbIX OTBETOB — OLI€HKA «HEYOOBJ1IETOPUTETIbHO».

I'Iepe!-leHb 3apaHun gnsa KOHTPOJIbHbIX pa60T

Bonpocu K KONJIOKBUYMY 1
no ancunnnmHe «PerynatopHble acnekTbl PyHKLUMOHMPOBaAHUA (hepMEeHTOB»

Tema: 3nsumororus: npeaMeT, 3HadeHue.
1. DepMeHTbI U PYHKLMN.

2. OCHOBHbIE NOHATUS 3H3UMOSIOTUM.

3. KothbepmeHTbl U KohaKTopbl.

4. EQVHULBI aKTUBHOCTM (DEPMEHTOB.

5. Knaccudumkaumna pepmeHToB.

Bonpochkl K KOSNINTOKBUYMY 2
no gucuunnvHe «PerynaTtopHble acnekTbl (hyHKLUMOHUPOBaHUA (hepMEHTOB»

Tema: dakTopbl, BAUsOWME HA CKOPOCTb (PePMEHTAaTUBHbIX peakLui.

1. ®akTopbl, BNMAOLWME Ha aKTUBHOCTb (DEPMEHTOB.

5. BrnivaHne temnepaTypbl Ha CKOPOCTb (DEPMEHTATUBHOWN peakLmu.

6. BnnsiHne koHUEHTpaLMn NOHOB BOAOPOAA Ha CKOPOCTb (hepMeHTaTUBHOWN peakumm.

7. 3aBUCMMOCTb CKOPOCTU (hepPMEHTATUBHOM peakuumn OT KOHUEHTpaumm cybeTpaTa.
YpaBHeHue Muxaanuca-MeHTteH. OnpegeneHme Km n makcumansHON CKOPOCTH.

8. NHrmbuposaHue 1 aktmBaums (GepmMeHTOoB.

9. AkTnBaums epmMeHTOB

10. MexaHuam gencreusa oepMeHTOB.

11. PerynsatopHble depMeHTbl. Annocrepuyeckme epmeHThbl.

12. depmeHThI, perynupyemsle nyTeM KoOBaneHTHOW Moandukauum.

Bonpochbl K KOnnokeuymy 3
no AgucumnninHe «PeryJsaTopHble aCIeKThl (PYHKIMOHMPOBAHUA (DEPMEHTOBY

Tema: ButamMuHbl: BoaopacTBOpMMbIE U XXUpPOpacTBOPUMBIE.
1. BogopacTBopuMble BUTAMUHbI: CTPYKTYpa 1 CBOMCTBA.

2. XXupopacTtsopuMble BUTaMWHBI: CTPYKTYpa U CBOUCTBA

3. KodhepmeHTHble hOpMbl BUTAMUHOB.

4. brnonoruyeckas posi BUTaMUHOB.

CooTHoLLIEHME NoKa3aTenen, Kputepues U LLKarbl OLUEeHNBaHUA Pe3yrnbTaTtoB O6y‘-IeHI/IF|.

YpoBeHb
KpuTtepun oueHMBaHNs kKoMneTeHLNi cchopmumpoBaH Llkana oueHok
HOCTH




KOMMeTeHUun

Obyuvarowutica 8 nonHol Mmepe ernadeem noHAMuUlHbIM | [NoebiweHHbI | OmAauYHO
annapamom OaHHOU obnacmu Hayku (meopemu4yecKumu OCHO8aMU | YPOBEHb
AucyurnnuHkl), crnocobeH unmncmpupogames omeem rpumMepamu,
akmamu,  OaHHbIMU  Hay4HbIX  uccriedoeaHull,  MPUMEHSMb
meopemuyeckue 3HaHusi Onsl peweHus rfpakmuyYeckux 3adady 8
obracmu memabosiuama rnpokapuom

Obyvarowutics criocobeH nepeyucnums u | basossbit Xopouwio
oxapakmepu3ogamb OCHOBHbIE buoxumudeckue peakuyuu, | ypoeeHb
pacckazamb 0 Memoodosio2uu ornpedesieHus akmueHoCmu moao uniu
UHO20 hepmeHma, oOHaKo 0orycKkaem He3HavyumersibHble owubKu npu
omeeme Ha 80r1pOoChI.

Obyvarowutcs enadeem 4Yacmu4yHoO meopemudyeckumu | lopozoesbili Ydoenemeopu-
ocHogamu  OQUCUUMMUHbI,  bpazmeHmapHO criocobeH Haseamb | ypoBeHb mersibHO
omoesibHble bUOXUMUYECKUE MPOUECCHl, NMpomeKanwue 8 Kriemkax,
Hasbleaem HeKomopble MemoObl onpedesieHUss akKmueHoOCmuU 3mux
npoyeccos. He ymeem rnpumeHsime nosly4eHHbIe 3HaHUS Npu peueHuu
cumyayuoHHbIx 3aday. He ymeem aHanu3uposame UH¢hopMayuio.

Obyvarouutics demMoHCmMpupyem OmpbIBOYHbIE, - Heydosnemesopu-
gpasmeHmapHsbie 3HaHusi, doriyckaem 2pybble owubKu npu omeeme meJsibHO

20.2. NpomexyTo4yHas atTecTtayms

lMpomexyToyHas aTTectaumss N0  OUCUMMAMHE OCYLLECTBNAETCA C MOMOLLbK  CreaytoLmnx
OLIEHOYHbIX CpeacTB:
MepeyeHb BONPOCOB K 3a4eTy

. ®epMeHTbl U PyHKUMKU. OCHOBHbIE MOHATUSA 3H3UMOSIOTUN.

. KodbepmeHThI 1 kodakTopbl.

. EAnHnubl akTMBHOCTM dhepMeEHTOB.

. PaKkTopbl, BANSIOLINE HA aKTUBHOCTb (PEePMEHTOB.

. BnnaHue temnepaTtypbl Ha CKOPOCTb (hepMeHTaTUBHOW peakumn.

. BnnaHue koHUeHTpaLmm MOHOB BOOOPOAA Ha CKOPOCTb (hePMEHTATUBHOWN peakLmu.

. 3aBUCUMOCTb CKOPOCTM (PEPMEHTATUBHOWN peakumm OT KOHLIEHTpaummn cybcTpara.
YpaBHeHne Muxaanuca-MeHTeH. OnpegenexHme KM 1 makcMmanbHON CKOPOCTU.

8. iHrmbuposaHue 1 akTnBaumst pepMeHTOB.

9. AkTnBaums epmMeHTOB

10. Knaccudpmkaumsa pepmeHToB.

11. MexaHu3m gencteusa bepMeHTOoB.

12. PeryndatopHble depMeHTbl. Annoctepuyeckne depmeHTbl. PepMeHTbl, perynmpyemble nyTem KOBaneHTHOW

Moanukaumuu.

13. BogopacTBopuUMble BUTAMUHbI.

14. XKnpopactsopuMble BUTAMUHbI.

NOoO O~ WN -

I'Ipome>KyTqua;| atrecrtauma npoBoanTCcA B COOTBETCTBUU C lMonoxeHnem o I'IpOMG)KyTO‘-IHOVI
arrecraumm o6yqa+0Lu,|/1xcs-| no nporpamMmmMam BbICLLETO O6paSOBaHM$I.

KoHTponbHO-N3MepuTenbHble MaTepuanbl NPOMEXYTOYHON aTTecTauun BKMHOYaT B cebs
TeopeTnyeckme BOMPOCHl, MO3BONSAIOWME OUEHUTb YPOBEHb MOMYyYeHHbIX 3HaHWiA. [pu
OLIEHMBaHUN UCMOMNb3YTCA KaYeCTBEHHbIE LKarbl OLEHOK. Kputepun oueHnBaHns npuseaeHsbl
BblLLE.



