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9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Lenb aucumnamHbl: cpopmmnpoBaTb 3HAHMA 06 OCHOBHbIX 3aKOHOMEPHOCTAX NMPOTEKAHMA METABOIMYECKMX
NpoLeccoB, onpeAenaAWmX COCTOAHME 340P0OBbA M ajanTalMM YeoBeKa Ha MOIEKYISIPHOM, KJIETOYHOM M
OpraHHOM YPOBHE LIe/I0CTHOIO OpraHu3ma.

3aa4um AUCUMNIIUHDI:

1. HayumTb TEOPETMYECKUM 1 METOA0I0TMYECKUM OCHOBaM B6MOXMMMM, CTPOEHMIO M OBMEHY BUOJIOrMYECKM
BaXKHbIX MONIEKY/1, BUOXMMUMU NATOJIOrMYECKUX NPOLECCOB.

2. HayumTb nonb3oBaTbCsA 1a60PaTOPHbIM 060PYA0BAHMEM M PEAKTUBAMM C COBMIOAEHMEM MPABM TEXHMKM
6€30MacHOCTH, aHa/IM3MPOBATL MOJyYEHHbIE AaHHbIE Pe3y/IbTaTOB 6UOXMMUYECKUX UCCIEA0BAHMMI U
MCMO/Ib30BaTb MOJIyYEHHbIE 3HAHMA A1 06bACHEHWUA XapaKTepa BO3HUKAIOLWMX B OPraHM3Me YesloBeKa
M3MEHEHWUM U AMArHOCTUKM 3a601€BaHMS.

3. HayuuTtb BnageTb METOLAMM aHA/IMTUYECKOM PaboTbl NMPU OLEHKE BMOXMMMYECKMX NOKasaTenen
COCTOSIHMA OpraHM3ma.

10. MecTo y4ye6HOM aucuMNuHLI B cTpykType OOI:
Yye6Hasa aucumnamHa «06uias 6UMOXMMMS» OTHOCUTCS K YYEBHOMY LIMKIY MaTEMATUYECKMX,
€CTeCTBEeHHOHayu4HbIX gucumnand OMNOM BO noaroToBKM cneuuanmcta no HanpasaeHuo 30.05.01

«MeguumHcKas 6Moxumus». TpeboBaHMS K BXOAHbIM KOMMETEHUMSAM: CMOCOGHOCTbIO M FOTOBHOCTbIO
MPOrHO3MPOBAaTb HanpaB/iEHUE U Pe3y/bTaT BUOXMMMYECKMX U (DU3MKO-XMMMYECKMX MPOLECCOB U ABJIEHWH,
XMMMYECKMX MPEBPALLEHMI BUONOMMYECKM BaXKHbIX BELLECTB, MPOMCXOAALMX B KIETKAX Pa3/IMYHbIX TKAHEM
OpraHM3ma Ye/IOBEKa, a TaKXKe METOAbl UX MCCe0BaHMA, pellaTb CUTYaLUMOHHbIE 33a4yM, MOAEMpYHoLLME
DM3MKO-XMMMYECKME Mpouecchl, npoTeKatwwue B xuBom opraHusme 11. MnaHnpyemblie pesynbTaTtbl
oby4yeHuss no AaucuunnuHe/moaynio (3HaHUA, YMEeHUS, HaBblKM), COOTHECEHHble C
nraaHupyemMbIiMHU pesynbTaTamu OCBO€EHUA obpasoBaTenibHOM nporpamMmmbi

(KOMﬂeTeHUMFlMVI) n UHANKaTopamMun X 4OCTUXEeHUA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KoMneTeHunn
OnK- CnocobeH OnkK-1.2 [loTOB K 3HaTb OCHOBHble OGuonornyeckne, U3MKo-
1 ncnonb3oBaTh U MCMOMNb30BaHUIO | XUMUYECKNE N WHble eCTEeCTBEHHO- Hay4Hble
NPUMEHATb OCHOBHbIX NOHATUS N METOapbI.
dyHaameHTanbHbl €CTeCTBEHHO- YMeTb  ucnonb3oBaTb  (PyHOAMEHTasbHblE
€ 1 npuknagHole Hay4HbIX MOHATUNA U | Buonoruyeckne npeacTaBneHus B cdepe
MeaMLMHCKME, MeToa0B npodeccrMoHansHon OeAaTenbHoCTM  Ans
ecTecTBEeHHOHayu nccnegoBaHvii NpU | pelleHns  HOBbIX  3adad;  BOCMPUHUMATb
Hble 3HaHWS NS peLueHnn WHHOBaUMM B LEnsx COBepLUIeHCTBOBaHUSA
NMOCTaHOBKM U npodeccroHanbHbl | CBOEN NPpOdeCCMOHANbHON AEATENBHOCTY.
peLLIeHMFI X 3a4adu. BJ'Ia,Z[eTL HaBbIKaMU Ka4E€CTBECHHOI'O u
CTaHOAPTHbIX U KOJIMYECTBCHHOTO  OIPEACIICHUS  OPTraHUYCCKUX
MHHOBALUMOHHbIX COG,E[I/IHeHI/Iﬁ KIICTKH, ux pasaciacHus u
3agad UAeHTH()UKAINN I penIeHns MpodhecCnOHATBHBIX
npodeccroHansH 3ajad.
O OedATenbLHOCTH
OlK- CnocobeH K OlK-5.1 MoHumaeT 3HaTb OCHOBHblE GuMoXxuUMMYeckue M mopdo-
5 opraHusauuu un CYLLIHOCTb dusnonormyeckme nokasatenu opraHusma B
OCYLLeCTBIEHNIO BMoXMMMYECKMX HOpMe 1 Npu pasBUTMM NATOSOMMIA.
NPUKNagHbIX u npoLieccos, YMeTb  ucnonb3oBatb  0as3oBble  3HAHUA
NpakTU4eCcKnx NPOMCXOAALWNX B | opraHm3auunm XMBbIX cucrtem B
NPOEKTOB N NHBIX KneTke yerioBeka | npodeccroHansHom AesaTenbHOCTU npu
MEpPONPUATUIA MO OCYLLEeCTBIIEHUU npoceccrnoHansHom
N3Yy4EHUIO OEeCTeNbHOCTU NO MX Wu3yvyeHuo. Brnagetb
Brodunsmyeckmx un HaBblkaMW MpPU MNPUMEHEHUN COBPEMEHHbIX
WHbIX MPOLLECCcoB NoAXo4O0B B OLEHKE COCTOSIHMSI OpraHusma
1 SIBMEHNA, yerioBeka npu pasBnTUK NaTONOMN
npoucxoadawmx Ha | OrK-5.3 CnocobeH 3HaTb OCHOBHbIe MeXaHU3Mbl
KNEeTOYHOM, OopraHn3oBaTb U PYHKLMOHMPOBAHMSA BUOMOTMYECKMX CUCTEM U
OpraHHoOM U OCYLLIECTBUTb MEeTOA0B UX OonpeaeneHuns.
CUCTEMHOM MeponpuaATUSA N0 | YMeTb MpUMeHATb 6a30Bble 3HaHUSA OLEeHKe




YPOBHSIX B
opraHuame
yernoseka

MpoLIeccoB, yeroseka.

OMONOrMYECKNX CUCTEM.

N3Y4YEHMIO OCHOBHBbIX BUOXMMUNYECKNX n
OUOXMMUYECKUX | PM3MONOrMYECKUX MokasaTenen opraHvama

npouncxogaLinx B Brnagetb HaBblkamMy aHanmMsa GMOXMMMYECKUX
KNeTKe 4yelioBeka n d)VI3I/IOJ'IOFVI'~IeCKI/IX COCTOSIHUM npun n3y4yeHumn

12. O6beM AUCUUNNHbI B 3a4€THbIX eAnHuUax/yac.— 9/324.

Popma NPOMEXYTOYHON aTTeCTaLMmM 3a4€eT C OLIEHKOMN, IK3aMeEH

13. TpyaoemkocTb No BMAaAM y4eOHOM paboTbl

TpynoemMkocTb
Bupg yyebHor paboTbl Bcero Mo cemecTpam
4 cemecTp 5 cemecTp
AyOouTOpHbIE 3aHATUSA 134 84
nekuunu 36 34
npakTnyeckue 54 34
B TOM 4ymcne: nabopartopHhble -
lpynnosble 44 16
KOHCYrbTaumm
CamocTosiTensHas paborta 46 24
B TOM 4Ymncrie: KypcoBas pabora (NpoekT) -
dopma NPOMEXYTOYHOM aTTecTaumnn 36
(3k3ameH — 4ac.)
UToro: 180 144

13.1. CopepxaHue QUCLUMNIUHDI

Ne n/n

HavnmeHoBaHue pasgena
OUCLIMMNIUHBI

CopepxaHue pasgena aucUunnHbl

Peannsauus
pasgena
AVNCLMMINHBI C
MOMOLLbIO
OHnamnH-Kypca,
QYMK*

1. Nlekuyun

11

OOwwme npencTaBneHnst o
oenkax

1. Obwue npeacTaBneHns 0 CTPYKType
aMUHOKMCNOT M NenTuaoB. 2. dyHKumMm Genkos, ux
MHoroo6pasune. CTpoeHue 1 yHKLUM NPOCTLIX U
CINOXHbIX OENKOoB.

3. MeToabl BblAeneHns U oMUCTKU BenkoB. 4.
BopopacTtBopuMblie U XKMpPOpacTBOPUMbIE
BUTaMuHbl. 5. KodbepmeHTHas, aHTUOKCHgaHTHas u
nporopmoHansHasa yHKLUM BUTAMUHOB. 6.
Knaccugukaums n HomeHknatypa (oepMeHTOB.

7. CTpoeHue u pyHKLMSA bepMeHTOoB. 8.
MonekynspHble MexaHn3mMmbl (PePMEHTATUBHOIO
katanu3aa. 9. Perynauua paboTsl doepmeHos. 10.
SH3umonaTtonormn. 11.3H3nmogmarHocTrka m
3H3UMOTEpPaNnuS.

1.2

[bixaTenbHbli
MeTabonmam

12. Katabonuam n aHabonunam kak
3HeproB3anmo3saBucuMble npouecckl. 13. CTpoeHue
1 (PYHKUMOHMPOBAHME MUTOXOHAPUANBHbIX
mMemOpaH. 14. MutoxoHapuanbHble NPOLECCHI
0ocBOBOXAEHWS U UCNOoNb30oBaHUS aHeprun. 15.
MexaHuambl cybcTpaTHOro doochopmnmpoBaHus.
16. MexaHn3Mbl OKUCNIUTENBHOrO
docdhopunuposanHus. 17. MMunkonua. 18.
MupyBaTaernaporeHasHbI Komnneke. TpaHcnopT
yrneBogoB Yepe3 MeMOpaHy.

19. Lmkn TpmkapboHoBbIX kucnoT. 20.
OnEeKTPOHTPAHCMNOPTHAsA LUenb MUTOXOHAPWNA. 21.




CTtpoeHune n mexaHuam paboTtbl ATP-cuHTETa3bI.
22. AHabonuam

1.3

MeTabonuam yrnesoaoB u
MX pPOIb B OpraHuame

23. Knaccudumkaumsa n cTpoeHue yrrnesonos. 24.
lNepeBapuBaHue, BcacbiBaHUE U
B3aMMonpeBpaLlleHna yrnesogos. 25. CuHTe3 u
MoBunmsauus rnmkoreHa.

26. XvMua n aHepreTnka aHaspobHoro n aspobHoro
rMUKONn3a 1 rmukoreHonmnsa. 27. AnoToMnM4eckni
pacnag yrnesogoB. 28. [MaTonornn BcacbiBaHWs U
obmeHa yrnesogoB. CaxapHbii gnaber.

14

MeTtabonuam nunuaoBs n
WX porsib B opraHun3me

29. Knaccudukaumsa n CTpoeHne nunngos.
lNepeBapuBaHue n BcackiBaHne nunngos. 30.
Pacnag v cnHTes XnpHbIx kucnot. CuHTes
xornecrtepuHa u gocdonunuaos. 31. MNMatonorunn
nnngHoro obmeHa.

15

MeTabonusm 6enkoB u nx
ponb B opraHuame

32. MNMoTpebHOCTb OpraHn3ma B Gernkax.
MepeBapuBaHue n BcacbiBaHue b6enko. Ob6wWwme
nyTn oGMeHa aMUHOKUCIIOT.

33. ObmeH oTaernbHbIX amuHoKUcIoT. MaTonorum
obmeHa amunHokucnoT. 34. BuocuHTes 6enkos U
HYKNEeWHOBLIX KUCMOT. Pacnag v cuHTe3
HyKneonpoTenHoB. bruocuHTes 1 pacnag
XPOMOMPOTENHOB.

1.6

Ponb oCHOBHbIX
BuomakpomMornekyn B
pas3BMTUKN NaTONOrnik

35. YPOBHU XMMUYECKON KOMMYHMKaLUKN, TOPMOHbI U
mMeamatopsbl. 36. MiHTerpupytowas posib FOpMOHOB 1
MeamaTopoB B opraHmame. [OpMOHbI U peLenTopsl.
37. BTopu4iHble nocpeHKN-MeCCEHIKEPbI.
MeguumHckme acnekTbl 3HOOKpuHoNornn. 38.
Mopdmpun. Kentyxu. bBuoxmmms kposu n moun. 39.
3Ha4YMMOCTb OCHOBHbIX BUOXNUMNYECKNX
nokasarenen B 1abopaToOpHO-KIMHNUYECKOWN
ONarHocTuke.

2. JlabopaTopHble 3aHATUA

2.1

O6wme npeacraBneHnst o
Oenkax

1. O6wue npeacTaBneHns o CTpyKType
aMMHOKMCNOT M NenTuaoB. 2. PyHKUMM 6enkoB, ux
MHoroo6pasune. CTpoeHue 1 yHKLUM NPOCTLIX U
CINOXHbIX OENKOB.

3. MeToabl BblAeneHns U o4NCTKM 6enkos. 4.
BopopacTBopuMble U XKMpPOpacTBOPUMbIE
BUTaMuHbl. 5. KodhepMeHTHas, aHTMOKCHaaHTHas 1
nporopmMoHanbHas yHKUUN BUTaMUHOB. 6.
Knaccudukaumst 1 HomeHknatypa (oepMeHTOB.

7. CTpoeHue n pyHKLmMsa bepMeHTOB. 8.
MonekynspHble MexaHu3Mbl (hepMeHTaTUBHOIO
katanusa. 9. Perynauusa pabotel depmeHos. 10.
3H3umonaTtonormn. 11.3H3nmogmarHocTrka m
3H3MMOTEpanus.

2.2

[bixaTenbHbIN
MeTabonmam

12. Katabonuam n aHabonumam kak
3Heproe3ammMmosaBucmmble npoueccol. 13. CTpoeHne
1 OYHKUMOHMPOBAHME MUTOXOHAPUANBHBIX
mMemMbpaH. 14. MuToxoHapuanbHble NpoLEeCChI
0cBOBOOXOEHNS 1 UCMONb30BaHNA 3Heprun. 15.
MexaHunambl cyGcTpaTHOro pocchopunupoBaHms.
16. MexaHn3mbl OKUCIINTENBHOrO
docchopunuposanus. 17. Mukonus. 18.
MupyBaTaerngporeHasHbIn Komnsekc. TpaHcnopT
yrneBogoB Yepe3 MeMOpaHy.

19. Lukn Tpukap6oHoBbIX kucnot. 20.
ONEeKTPOHTPaHCNOPTHANA Lenb MUTOXOHAPWUA. 21.




CTtpoeHune n mexaHuam paboTtbl ATP-cuHTETa3bI.
22. AHabonuam

2.3 MeTabonuam yrnesogos n | 23. Knaccudmkaumsi u cTpoeHme yrnesoaos. 24. -
WX pOsib B OpraHuname lNepeBapuBaHue, BcacbiBaHUE U
B3aMMonpeBpaLlleHna yrnesogos. 25. CuHTe3 u
MoBunmsauus rnmkoreHa.

26. XvMua n aHepreTnka aHaspobHoro n aspobHoro
rMUKOnn3a 1 rmukoreHonmnsa. 27. AnoToMnU4eckui
pacnag yrnesogoB. 28. [MaTonornn BcacbiBaHWs U
obmeHa yrnesogoB. CaxapHbii gnaber.

2.4 | Metabonuam nunngos n 29. Knaccudukaumsa n CTpoeHne nunngos. -
WX pOJib B OpraHmame lNepeBapuBaHue n BcackiBaHne nunngos. 30.
Pacnag n cnHTe3 XnpHbIX kucnot. CuHTE3
xornecrtepuHa u gocdonunuaos. 31. MNMatonorunn
nnngHoro obmeHa.

2.5 MeTabonusm 6enkoB u nx -

ponb B OpraHnsve 32. MNoTtpebHocTb opraHn3ma B Genkax.
MepeBapuBaHue n BcacbiBaHue b6enko. Ob6wWwme
nyTn oGMeHa aMUHOKUCIIOT.

33. ObmeH oTaernbHbIX aMUHOKUCTOT. MaTonorum
obmeHa amunHokucnoT. 34. BuocuHTes 6enkos U
HYKNEeWHOBLIX KUCMOT. Pacnag v cuHTe3
HyKneonpoTenHoB. bruocuHTes 1 pacnag

XPOMOMPOTENHOB.
2.6 Porib 0CHOBHbIX 35. YPOBHU XMMUYECKON KOMMYHMKALUUKN, TOPMOHbI U | -
BuomakpomMornekyn B mMeamatopsbl. 36. MiHTerpupytowas posib FOpMOHOB 1
passuTUN NaTonorum MenaTopoB B opraHmMamMe. [OpMOHbI U peuenTopbl.

37. BTopu4iHble nocpeHKN-MeCCEHIKEPbI.
MeguumHckme acnekTbl 3HOOKpuHoNornn. 38.
Mopdmpun. Kentyxu. bBuoxmmms kposu n moun. 39.
3Ha4YMMOCTb OCHOBHbIX BUOXNUMNYECKNX
nokasarenen B 1abopaToOpHO-KIMHNUYECKOWN
ONarHocTuke.

13.2. Tembl (pasaenbl) AUCUUNIIMHBI U BUAbI 3aHATUN

Bugbl 3aHaTU (KONIM4ECTBO YacoB)

Ne HanmeHoBaHue Tembl CamocTosTenbHas

n/n | (pasgena) gucumnnuHel | Jlekuun MpakTndeckue | JlabopaTopHbie pa6ota Bcero

1 O6Lwme npencraBneHns 12 N 18 14 44
o 6enkax

5 [bixaTenbHbIN 12 ; 18 16 46
mMeTabonusm

3 MeTabonuam yrnesogos 12 3 18 16 46
W UX porib B OpraHusme

4 MeTtabonuam nunuaos u 12 3 12 8 32

MX poJib B OpraHn3me

5 MeTabonuam 6enkos u 10 ) 10 8 28
MX POrb B OpraHname

Ponb 0OCHOBHbIX

6. | Buomakpomornekyn B 12 - 12 8 32
pasBMTMM NATONOMNI
Wtoro: 70 - 88 70 228

14. MeToauyeckue ykKasaHMA pAnNa oOy4vawLWMUXCA MO OCBOEHUK AUCLUUMIUHBLIL. B
cootBeTcTBMM ¢ TpebosaHuamu ®IrOC BO peanusaums KOMNETEHTHOCTHOrO NoAxoAa OOIMKHa npeaycmaTpmBaTh
LUMPOKOE MCMOMb30BaHMe B Yy4eBHOM npoLecce aKTUBHbIX UM WHTEPaKTUBHbLIX (POPM MNPOBEAEHUS 3aHATMN B
coyeTaHMM C BHeayaouTOpHOW paboTon C Lenbio OPMUPOBaAHMA U pasBUTUA MPOdeCCUOHaNbHbBIX HaBbIKOB
obyvatowmxecs. Kaxabin obyvatowminca obecnevyeH [ocTynoMm K 6ubnmoteyHbiM ¢poHaam YHuBepcuTeTa W




kadpegpbl. MNpy M3yvyeHMn AuMcUMNMHBI NpedycMmoTpeHa paboTta cTydeHTa B rpynne, dopmupylowas YyBCTBO
KONnNekTnBn3Ma n KOMMyHMKabenbHOCTb; a Takke camocTosATenbHas paboTa, cnocobcTByoLwas hopMUpOBaHMIO
aKTMBHOWN >KU3HEHHOW MO3NUMM NOBEAEHUs, akKypaTHOCTW, AMCLMNIMHMPOBAHHOCTW. [Ns yCMewHoro oCBOEHUS
AVCUMNnuHBL oByvalowmumca pekoMeHayeTcs perynspHas pabota € KOHCNekTamu NeKUMn, npe3eHTauWoHHbIM
mMaTepuanom, CBOEBPEMEHHOE BbIMONHEHME MPaKTUYECKUX 3afdaHui, 3adaHun Tekylwen artrectaumm u T.4.
TekyWwnin KOHTPONb YCBOEHUS onpedenseTcs YCTHbIM ONpocoM B xode 3aHaTui. CnocoBHOCTb K TBOPYECKOW
OeAaTenbHOCTM UM MOWCKY HOBbIX pelleHWd onpegensietcd noabopoM  CUTyauMOHHbIX 3agad. [lomumo
MHAMBMAYarnbHbLIX OLEHOK, [OMMKHbI MCMOMb30BaTLCS OMMOHMPOBaHME CTyaeHTamu pedepatoB Apyr Apyra u
peLeH3npoBaHne OTBETOB Ha KOMNMOKBMYME. B KoHUe n3yveHus yyebHOW AMCUMMNMHBLI NPOBOAUTCS KOHTPOIb
3HaHW B BUAE 3a4eTa C OLEHKOM U 3K3aMeHa.

15. lNepeyeHb OCHOBHOMW WU [OOMOJSIHUTENLHOW NUTEpPaTypbl, PECYpPCOB WHTEpPHET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUNIIUHbI

a) OCHOBHas nuTeparypa:

Ne n/n McTOYHMK

Komos, Bagnm NeTpoBuy. Broxumus : ydebHUK ana akagemmudeckoro bakanaepuata : [y4ebHuk
ANs cTyd. By30B, 00yY. N0 €CTECTBEHHOHAY4YHbLIM U MeOULUHCKMM HanpaeneHusiM] / B.IN. Komos,
B.H. lWsegoBa .— 4-e n3g., ucnp. n gon. — Mocksa : lOpanT, 2017 .— 639.

0) gononHWTenbHasa nuTepartypa:

Ne n/n NcTOYHMK

Broxumuns yenoseka : B 2 1./ P.K. Mappu [n gp.] .— 21-e n3g., nepepab. — M. : Mup, 2004- .—
ISBN 5-03-003599-0.

1 T. 1/ nep. c anrn.: B.B. bopucosa, E.B. JanHnyeHko nog pea. J1.M. N'mHogmaHa .— 2004 .— 381
C.
Buoxummns yenoseka : B 2 1./ P.K. Mappwu [u gp.] .— 21-e u3g., nepepab. — M. : Mup, 2004- .—
5 ISBN 5-03-003599-0.
T. 2/ nep. c aurn. : M. 'posgoson [n ap.] nog pea. : J1.M. 'mHogmaHa, B.N. Kangpopa .— 2004
—414 c.
B) MHPOPMAaLMOHHbIE 31EKTPOHHO-06pa3oBaTesbHble pecypcbl (OuumnanbHble pecypchl MHTEPHET)*:
Ne n/n Pecypc
1 OneKTPoHHO-6MbNMoTeYHas cuctema "YHuBepcuteTckast bubnumoTeka online” -

http://biblioclub.ru/

OneKTpoHHO-6MbnnoTeyHas cuctema "KoHcynbTaHT cTygeHTa" - http://www.studmedlib.ru
OneKTpoHHO-6MbnnoTeyHasi cuctema "JlaHb" - https://e.lanbook.com/

HaumnoHaneHbI umdposon pecypc "PYKOHT" - http://rucont.ru

www.lib.vsu.ru — 3HB BI'Y

OYMK O6uasn 6noxmmms Ha nnatdopme "ONeKTpoHHbIN yH1BepcuTeT BIY"

OO~ WIN

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paboThl

Ne n/n McToYHMK

1 depMeHTbI: CTPYKTYpa, CBONCTBA, Knaccudukauus [ONeKTpoHHbIN pecypc] : y4ebHoe nocobue :
[ansa cTygeHTOB 3-ro Kypca, uaydarowmx gucumnnuiel "O6was 6uoxumus”, "buonorma”,
"OHanmonoruga", "Mukpobuonorua n supoconorus"] / 0.H. ®egopuH, H.B. CennsaHosa, A.T.
EnpuHueB ; BopoHeX. roc. yH-T .— ONeKTPOH. TEKCTOBbIe AaH. — BopoHex : NagaTenbckun gom
By, 2020 . URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m20-22.pdf

2 CTpykTypa 1 byHKUMOHaNbLHas pofnb aMUHOKMUCAOT, NenTuaoB 1 6enkos : yyebHoe nocobue / M.A.
dananeesa, A.T. EnpuHues, [1.H. ®egopuH ; BopoHex. roc. yH-T .— BopoHex : agaTenbckun
gom BI'Y, 2016 .— 68 c.

3 JTabopaTopHbIN NPakTUKYyM Mo BUOXMMMK NS CTYAEHTOB OoTAeNeHus pyHaaMeHTanbHom
MeanLMHbI Meanko-6ronormyeckoro dakynbteta [ONeKTpoHHLIN pecypc] : y4ebHO- meToanyeckoe
nocobwue / [.H. ®epopuH, H.B. CenneaHoBa, A.T. EnpuHueB ; BopoHex. roc. yH-T

.— OneKTPOH. TeKCToBble AaH. — BopoHex : N3gaTenbckun gom BIY, 2018 .— 3arn. ¢ tutyna
aKkpaHa .— CBoboaHbIN AocTyn u3 uHTpacetn BI'Y .— TekcToBbIn hann .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-149.pdf>.

17. OOGpasoBaTtenbHble TEXHONOrMKU, UCNONb3yemMble MNpU peanu3auum y4ebHOWM
AVUCLUMMNIUHBbI, BKIMOYaAs [OUCTaHUUOHHbIe obpa3oBaTtenbHble TexHonorum (OOT,
aneKkTpoHHoe oby4vyeHue (J0), cmewaHHOe 06y4eHue):




B uenax peanusaumm AMCUMNAMHBI NPOBOAATCA pas3/iMyHbIE TUMbI IEKUMM (BBOAHAsA, 0630pHas U T.4.) €
UCMOJIb30BaHUEM MYJIbTUMEAMA, S1abOPaTOPHbIE M CEMUMHAPCKME 3aHATUS, NOArOTOBKa pecepaToB Nno
M3y4yaeMbIM TEMAM B TEYEHWUM CEMECTPA M K Hay4yHOM ceccum BIY no HanpasneHuio "®yHaamMeHTaibHas
meauumHa”. Mpu peanmsaumm AUCUMNIMHBI UCMOJIb3YIOTCA 3/1IEMEHTbI S/IEKTPOHHOIO 06YYEHUSA U
AMCTaHUMOHHbIE 06pa3oBaTe/IbHblE TEXHOIOMUM.

JYMK 06Lwasn 6MoxMmMus Ha nnatdopme "INEKTPOHHbIM YHUBEpPCUTET BIY"
https://edu.vsu.ru/course/view.php?id=3423 B KOTOPOM pa3MeLLeHbl MaTepHasibl IEKUMKU, NPE3EHTALMM NO
TEMaM 3aHATUM, y4ebHaa M Hay4YHas aMTepaTypa Mo Kypcy, Matepuasbl 418 NOAroTOBKM K TEKYLLUM M
NPOMEXKYTOUYHOM aTTeCTaLuM.

1. YTeHne nekumm C MCNoNb30BaHUEM CllanA-Npe3eHTauUmM.

2. NHdOpMaLMOHHO-KOMMYHMKALMOHHbIE TEXHOJIOMMM (KOHCYIbTalMKM NpernofaBaTesia Yepes TeMaTuyeckme
opyMbl U BEGUHApPbI C MCMO/Ib30BaHUEM 3/IEKTPOHHOM MH(OPMaLMOHHO-06pa3oBaTeibHoM cpeabl ®rBOY BO
"BI'Y" - O6pasoBaTe/ibHbIM NOpTaN «IIEKTPOHHbIM YyHUBEpCUTET BIY» (www.moodle.vsu.ru).

3. UHdopMaUMOHHbIE TEXHONOTMK (JOCTYN B MHTEPHET)

18. MaTepnanbHoO-TeXHU4YECKoe obecrneyeHne AUCUMNIINHDI:

YuebHasa ayguTopus Onsi NPoBEAEHNS 3aHATUN
NEKLUMOHHOro Tuna

CneunanuaupoBaHHas mebenb, MOBUNbHbINA SKpaH
ans npoektopa, npoektop BenQ MP515, HoyTOYyK
Lenovo G500 ¢ BO3MOXHOCTbIO MOOKMIOYEHMUS K CETU
«UHTepHeT», WinPro 8, OfficeSTD, Kaspersky
Endpoint Security, Google Chrome

(r.BopoHex, nnowaae YHuBepcutetckas, A.1, nom.l,
ayn. 437)

Y4yebHasa ayautopus Ons NpoBeAeHUs 3aHATUN
CeMMHapCKoro Tuna (nabopaTtopHble 3aHATUA), ANs
NPoBeAEHNs TPYNMNOBbLIX N NHANBUAYATbHbIX
KOHCYMbTaLMM, TEKYLLEro KOHTPOS U
NPOMEXYTOYHOWN aTTecTaumnm
CneunanuaunpoBaHHas Mebenb, Kad BbITSKHOM
900 BMB, Becbl Ohaus Advanturer AR 1530,
cnektpodotomeTp CP-2000, pH-meTp pH-150,
xonoaunbHuk Atlant 4020-022

(r.BopoHex, nnowaab YHuBepcutetckas, 4.1, nom.l,
ayq. 364)

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLWEeNn 1 NPOMEXYTOYHOM aTTecTauum

MopAnoK OLEHKM OCBOEHMs obyvallmMuca yd4eGHOro MaTepuana onpegensiercs
coaep)kaHMeM creayoLmx pa3aenos AUCLUUNINHBIL

HavnmeHoBaHue NnaukaTop(bl)
Ne KomneTteH
a/n pasgena QUCUUnIvHbI LuuA() OOCTMKEHNS OueHouyHble cpeacTBa
(mogyns) KOMMNEeTEeHL MM
OobLwwue OrlK-1.
npeacTaBneHnd o CnocobeH
oenkax MCMNonb30B
aTb U
NPUMEHSATb OrllK-1.2.
dyHOameH WUcnonbayet
TanbHble U OCHOBHblE
npuknagH | ectecTBEHHOHay
ble YHblE MOHATUSA U
1. MELMLIVHG METOab! Bonipocsi k onpocy
Kue, ncecnegoBaHum
eCTecTBeH npu peLeHnm
HOHay4Hbl | NpodeccuoHarsb
€ 3HaHug HbIX 3aJau.
ans
NoCTaHOBK
nun
peLleHus




Ne
n/n

HanmeHoBaHue
pasgena QUCLMMIMHbI

(Mogynsi)

KomneTeH
umsi(v)

NHankaTop(bl)
[OCTUXKEHNS
KOMMNeTEHLUN

OueHouHble cpeacTBa

cTaHgapTH
bIX U
WHHOBALMO
HHbIX
3agad
npodpeccu
OHanbHOM
OEeATeNbHO
CTH

[bixaTenbHbIN
MeTabonmam

Orl1K-5.
CnocobeH
K
opraHusad
uun
ocyLLecTB
neHuno
npuknagH
bIX U
npakTmnyec
KUX
NPOEKTOB
M UHbIX
Meponpus
TUI No
N3y4yeHunto
onoxmummny
eCKux un
dusmonor
NYECKUX
npoLieccoB
" ABIEHUN,
npouncxoas
LWK1X B
KreTke
yenoseka

OrlK-5.1.
MNoHumaeTt
CYLLIHOCTb

dounauko-

XUMUYECKUX,
OMOXMMMYECKNX

NnpoLLeccoB ,
NponcxXoasaLLUnX

B KIeTKke
yernoseka

Bonpocesi k onpocy

MeTabonuam

yrneesonoB 1 UX porsb B

opraHuame

Orl1K-5.
CnocobeH
K
opraHusatl
uun
oCyLLecTB
neHuno
npuknagH
bIX U
npakTuyec
KUX
NPOEKTOB
M UHbIX
Meponpus
TU No
N3y4YeHuno
onoxummny
€CKUX U
domaunonor
NYEeCKUX
npoLieccoB
1 SIBMNEHUN,
npoucxons
LUX B
KneTke
yenoBeka

MK-5.3.
OpraHusyeT u
npoBoauT
MeponpusTUst
Mo U3Yy4EHUIO
OMOXUMUYECKNX
NpOoLIeCCoB,
NMPOUCXOASALLMX
B KIneTke
yenoBeka

Bonpocesi k onpocy




HanmeHoBaHue NHankaTop(bl)
Ne KomneTeH
a/n pasgena QUCUUNIvHbI LMA() OOCTUDKEHNS OueHouyHble cpeacTBa
(mogyns) KOMMNeTEHLMMN
MeTtabonuam nunuaos OTlIK-1. Bonipocesi k onpocy
1 ux ponb B opraHname | CnocobeH
NCMonb30B
aTb U
NPUMEHSTb
dyHOameH
TanbHble 1
npvKknagH
ble
MELMLIVHG OrlK-1.2.
Wcnonbayet
Kne,
OCHOBHbIE
€eCTecTBeH
€CTEeCTBEHHOHay
HOHaYYHbI
YHbIE MOHATUS U
4. € 3HaHus
meTozabl
ans o
uccneaoBaHuni
MOCTaHOBK
Npu peLleHnm
nun
npodgeccunoHanb
peLleHns
HbIX 3aJav.
CcTaHdapTH
bIX U
WHHOBALMO
HHbIX
3apay
npodpeccu
OHarnbHoOM
AesiTensHo
ctn
MeTabonuam 6enkoB u OrlK-5. Bonipocsi k onpocy
MX pOnb B OpraHusme CnocobeH
K
opraHu3sad
ui n
ocyLecTs
neHuno
npuknagH
bIX U OrlK-5.1.
npakTn4ec MoHumaet
KMX CYLLHOCTb
NPOEKTOoB dusuko-
5 N UHbIX XUMUYECKMX,
' mMeponpust | BMOXMMUYECKUX
TNA NO npoLeccos ,
N3Y4EHUNO | MPOUCXOLALLMX
Broxumny B KNneTke
€CKUX U YyenoBeka
dmsmnonor
NYeCKnX
npoLeccos
1 ABIEHUN,
npouncxoas
LWKMX B
KneTke
yernoseka
Ponb 0CHOBHbIX OTlIK-5. MK-5.3. Bonipocsi k onpocy
BuomakpomMornekyn B CnocobeH OpraHusyeT u
pasBMTMM NATONOrNI K npoBoANT
6 opraHu3al MeponpusTUst
' nm n No N3y4YeHUto
OCyllecTB | BUOXMMUYECKUX
neHvo NpOLLECCOB,
npyknagH | npouMcxogsawmnx




HanmeHoBaHue NHankaTop(bl)
Ne KomneTeH
a/n pasgena QUCUUNIvHbI LMA() OOCTUDKEHNS OueHouyHble cpeacTBa
(mogyns) KOMMNeTEHLMMN
bIX U B KIneTke
npakTudec YyernoBeka
KMX
NPOEKTOB
N UHbIX
Meponpus
TV no
N3y4YeHuto
Buoxumny
€CKNX U
domamonor
NYECKNX
npoLeccos
1 SIBMNEHUN,
NPONCXO0Aas
LMX B
KneTke
yenoseka
MpomexyTouHasa aTTecTaums lNepeyeHb 80Mpocos
dopma KOHTPONs — 3a4eT C OLIEHKON lpakmuyveckoe 3adaHue
lNpomexxyToyHasa aTTecTaumsa
®opma KOHTpONA - 3a4eT C OLEHKOM,DK3aMeH
OueHoYHble cpeacTBa A/1A NPOMEXKYTOYHOM aTTecTauum

3aueT c oLeHKoM: nepedeHb BonpocoB (KMM), npakTMyeckue HaBbiKM DK3aMeH: MepeyeHb BornpocoB (KUM),
NpakTU4ecKme HaBblKM

20. TunoBble OLEHOYHbIe cpeAcTBa M MeToAMYeCKMe MaTepuanbl, onpegensirowme
npoueaypbl OLeHUBaHUA

20.1. TekyWw M KOHTPOSb YyCNeBaeMocTu

KOHTpO/1b yCneBaeMOCTU MO AUCUMIJIMHE OCYLLECTBJIAETCA C MOMOLLBIO CNEAYIOWMX OLLEHOYHbIX CPeaCTB:
1. Tekywas arrectaymsa

MepeyeHb BONPOCOB AN TEKYLIEM aTTecTaumm K pasgeny 1 “O6lme npeactaBaeHus o 6enkax”

1. AMMHOKMUCNOTbI; UX CTPOEHUE U (DYHKLMM.

. ®U3MYyecKue CBOMCTBA AMMHOKMCIIOT.

. Knaccudukaumsa aMMHOKMCIOT. AMUHOKMCNIOTHI C TMAPOMOBHBIMU HEMOIAPHBIMU PaauKaiamm.
. AMMHOKMCIOTbI C NONAPHBIMK PaMKaiaMu.

. AMMHOKMC/IOTbI C 3apAKEeHHbIMU paaMKaiaMM.

. XMMMYECKMe CBOMCTBA aMMHOKMC/IOT, 06pa3oBaHue NENTUAHbIX CBA3EMN.

. HectaHgapTHble aMMHOKMUCNIOTbI.

. MenTuabl, Mx cTpoeHue 1 GMoNoruyeckas posb.
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. benku u ux dyHKuum.

10. MNpocTbie U CNOXHble GENKM.

11. BblgeneHne u o4MCcTKa 6eNKOB.

12. ®opMMpoBaHME BTOPUYHOM CTPYKTYpbl.

13. TnobynspHble 6e1KnN, HOPMUPOBaHME JOMEHHOM CTPYKTYpbl. TpPETUYHAA M YeTBEPTUYHAA CTPYKTYypa.
14. buonormnyeckue byHKUMU M KnaccudmKauma yrnesoaos.

15. MoHocaxapuapl: CTpoeHue U DYHKLUUH.

16. [Aucaxapupl, nosmcaxapupl: CTpoeHue 1 MyHKUMH.



17. JIunuAapl.

18. BoaopactBoprMble BUTaMMHbI.

19. }XvpopacTBOpUMbIE BUTAMMHDI.

20. ®epMeHTbI 1 DYHKLMU.

21. OCHOBHbIE MOHATUA IH3UMOJIOTUN.

22. KodbepMeHTbl U KodaKTopbl.

23. EAMHUUBI aKTMBHOCTU (DEePMEHTOB.

24. Knaccnoukauma pepmeHToB.

25. @aKTopbl, BAUAIOLME HA aKTUBHOCTb (PEPMEHTOB.

26. BnusHue TemnepaTtypbl Ha CKOPOCTb (hepMEHTATUBHOM peakLUmm.

27. BnusHWe KOHLEHTpaLMu MOHOB BOAOPOAA Ha CKOPOCTb (PepPMEHTATUBHOM peaKkLmu.

28. 3aBMCMMOCTb CKOPOCTH (PEPMEHTATMBHOM peaKLIMM OT KOHLEHTpaUuM cybcTpara.
29. YpaBHeHMe Munxasnuca-MeHTeH. OnpeaeneHre KM M MaKCMMabHOM CKOPOCTM.
30. MHrnMbumpoBaHMe 1 akTUBaLUMA PEPMEHTOB.

31. AkTMBauMa epMeHTOB

32. MexaHu13M AencTBMA (hepMEHTOB.

33. PerynatopHble (bepMeHTbl. Annoctepuyeckme hepmeHThl.

34. depMeHTbI, peryamMpyemble nyTeM KoBaJIEHTHOM MoaudMKaLMu.
MepeyeHb BONpoCoB K pasgeny 2 "ApbixaTesbHbli MeTa60o/IM3M"
1. ®as3bl MeTabosIM3Ma - KaTabo/IM3M M aHaboM3M. [naBHblE CTaMM KaTabo/IMYECKMX M aHabo/IMYECKMX

npoLeccos.
. MyTn npeBpalyeHunsa n1pysaTa.

. Fnnkonus - LI,EHTpa}'IbeIl\/’I nyTb KaTabo/11M3Ma rOKO3bl.
. CFIMpTOBOG, MOJI04HOKMCJ10€ 6po>|<eHl4e.

. MupyBaTaernaporeHasHbIM KOMMEKC.

2

3

4

5

6. Uykn Kpebca.
7. JNEKTPOHTPAHCMNOPTHAs Lenb MUTOXOHAPUM.

8. XemmnocmoTtnyeckaa Teopua Mmtyenna.

9. TpaHCMNOPTHbIE CUCTEMBI BHYTPEHHEN MUTOXOHAPUA/IbHOM MEMGPAHDI.
10. Perynaumsa gbixaTe/ibHbIX NPOLLECCOB.

11. TIMOKCMNATHBIA LMK,

12. NeHTo3000ChaTHBIM MyTh.

13. UMKkn MoYeBUHDI.

14. B-OKMCNEHME HKMPHBIX KMCNOT.
MepeyeHb BONpPOCOB K pa3geny 3 "MeTab01M3M YrneBoA0B U UX POS B OpraHu3me”
1. Knaccndukauma v cTpoeHme yrieBsozos.

2. OCcHOBHbIE NYTHU pacnaja yrneBoos.
3. CHHTE3 U MOBMAM3aUMA TIMKOrEeHa.

4. AHa3pO6GHbIM FIMKOM3.



5. A3po6HOro ramkonms.

6. In1KoreHonms.

7. AnOTOMMYECKUI pacnaj yr1eBoaoB.

8. MNatonormn BcacbiBaHUA U OOBMEHA Yr/eBOA0B.

9. CaxapHbi¥ amaber.
MepeyeHb BONpoCcoB K pasgeny 4 "MeTabo/iM3m MNUA0B U UX POJib B OpraHmnsme”
1. Knaccudmkauma aMnugos.

. [ ntokoHeoreHes.

. PeunrnpokHasa perynauma raMkonmMsa M raoKoHeoreHesa.
. FAMOKCHMNaTHbIM UMKA.

. B1UocKHHTE3 KUPHBIX KUCNOT.

. bBuocuHTE3 aMMHOKMCAOT.
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. HapyweHue naunuaHoro o6meHa.

MepeyeHb BONPOCOB K pa3geny 5 "MeTa60113m 6EKOB U UX POJib B OpraHmMsme”
1. OyHKUMM GENKOB B OpraHM3me.

2. lNepeBaprBaHMe U BCacbiBaHME GE/KOB.

3. MeTab01M3M aMMHOKMUCIOT.

. O6MeH oTAEIbHbIX aMUHOKUCAOT.

. MaTtonormm o6mMeHa aMMHOKMCAOT.

. B1ocrHTE3 6e/IKOB M HYKIEMHOBLIX KMUCJIOT.
. Pacnag v cMHTE3 HYK/1€oNpOTEMHOB.

. BMocHHTE3 1 pacnaj XpoMOnpoTENHOB.
epeyeHb BONpocoB K pa3aesny 6 "Posib OCHOBHbIX GMOMaKpPOMOIEKY/1 B PAa3BUTUM NATOJIOMMIA"
. FOpMOHbI 1 MeauaTopbl.
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. Posib ropMoHOB B opraHusme.
. Ponb MegmaTopos B opraHusme.
. TOpMOHbI 1 peuenTopsbl.

. BTOpM‘-IHbIe MecCCeHAXKepbl.
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. MeamupHCcKue acnekTbl 3HAOKPHMHONOT M.

7. Mopdupuu.
8. Xentyxu.
9. BMOXMMUA KPOBU U MOYM.

10. BMOXMMHUYECKME NoKa3aTen B 1abopaTOPHO-KIMHUYECKOM AMArHOCTHKE.
MprMepHble TeMbl pedepaTos:
1. Knaccndmkauma m xapaktepucTmka 6esKoB.

2. MeToapl BbigeneHua 1 hbpakuMOHMPOBaHUA GEKOB.
3. MHOXecTBeHHble hopMbl 6ENKOB.
4. KatanuMTMYeCcKu akTUBHbIE BEsKM.

5. MpocTble 1 CNOXHbIe GEIKN.



6. YyacTne 6e1KoB B METABOIM3ME KIETKM.

7. CUrHanbHble 6e/IKM opraHmMama.

8. OYHKUMM BENIKOB B KNETKE.

9. ®opMMpoBaHME AOMEHHOM CTPYKTYpbl 6€/1KOB.

10. HeCTpyKTypHas opraHuvsaums 6eKoB.

TeKywana aTTectauma NponsBoaMTCA B hopMax: - YCTHOMO onpoca (onpoc, cobeceioBaHME); - MUCbMEHHBIX
paboT (labopaTopHble paboTbl, pedepaThbl).

20.2 MNpomerKyTo4Hana aTTecTayms

MpoMexXyToYHaa aTtTecTaums no AUCUUMNIMHE OCYLLECTBAAETCA C NMOMOLLbIO CIeAYIOWMX OLEHOYHbIX CPeACTB:
CobecenoBaHue Nno Bonpocam K 3a4eTy (4 ceMecTp):

MepeyeHb BONPOCOB AN TEKYLIEM aTTecTaumm K pasgeny 1 "O6lme npeacTaBaeHus o 6enkax”

1. AMMHOKMUCNOTbI; UX CTPOEHUE U (DYHKLMM.

2. du3nyecKme CBOMCTBa aMMHOKUCIIOT.

3. Knaccndukauma aMMHOKMCAOT. AMMHOKMCAOTBI C TMAPOMOOHBIMU HEMONSAPHBIMM PaguKaiamMu.
4. AMMHOKMCNOTbI C NOJIAPHBIMM paamKaniamu.
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. AMMHOKUCNIOTBI C 3apAXEeHHbIMN paAnKaslaMu .

6. XMMWYECKME CBOMCTBA aMMHOKMC/IOT, 06pa3oBaHUE NENTUAHbIX CBA3EM.
7. HectaHaapTHblE aMUMHOKMUCNOTDI.

8. MenTnapl, UX CTpoeHne 1 Gronormyeckas posb.

9. benkn u nx yHKLUMH.

10. MpocTbie U CNOXKHbIe B6ENKN.

11. BbigeneHne u oYMCTKa GENKOB.

12. ®opMMpoBaHME BTOPUYHOM CTPYKTYPbl.

13. TnobynspHble 6enKkn, HOPMMPOBaHME JOMEHHOM CTPYKTYpbl. TpeTUYHAA M YeTBEPTUYHAA CTPYKTYpa.
14. buonornyeckme yHKUMM U KnaccudmKauma yrieBoLoB.

15. MoHocaxapuapl: CTpoeHME U DYHKLUUM.

16. Aucaxapuabl, nonncaxapuapl: CTpoeHme 1 GyHKUMM.

17. Jlunuapl.

18. BoaopactBoprMble BUTaMMHbI.

19. }XvpopacTBopUMbIE
BUTAaMWHDbI.

20. ®epmeHTbI U PYHKLUN.

21. OCHOBHbIE MOHATUA IH3UMOJIOTUN.

22. KodepMeHTbl 1 KoaKTopbl.

23. EAMHUUBI aKTMBHOCTM (PEPMEHTOB.

24. Knaccnbukauma pepmeHToB.

25. ®akTOpbl, BAUAOLLME HA aKTUBHOCTb (PEPMEHTOB.

26. BnansaHue TemnepaTtypbl Ha CKOPOCTb (hepPMEHTATUBHOM peaKLmu.

27. BAvsHWe KOHUEHTpaUMM MOHOB BOAOPOAA Ha CKOPOCTb (PePMEHTATUBHOM pPeaKLmM.

28. 3aBMCUMMOCTb CKOPOCTU (hEPMEHTATUBHOM PeaKLmM OT KOHLEHTPaLuK cybeTpara.



29. YpaBHeHue Muxasnuca-MeHTeH. Onpegenenre KM 1 MakcMMasibHOM CKOPOCTM.

30. MHrubrpoBaHue 1 akTMBaUMsa GepMEHTOB.

31. AKTnBauua pepmeHTOoB
32. MexaH13M JeNCTBUA PEPMEHTOB.
33. PerynatopHble epMeHTbl. Annoctepuyeckue pepmeHTbl.

34. depMeHTbI, peryimMpyembie nyTeM KOBaJlIEHTHOM MOAMMDUKALMM.

MepeyeHb BONpocoB K pasgeny 2 "ApbixaTeNbHbli MeTabo/IM3M"

1. ®as3bl MeTabo/siM3Ma - KaTabosiIM3M M aHaboM3M. [ThaBHble CTaAMM KaTaboIMYECKMX M aHaboIMYEeCKMX
npoLeccos.

. MyTn npeBpalyeH1s nmMpysaTa.
. TIMKONK3 - LeHTpasIbHbIM NYTb KaTabo/mM3ma r/IoKO3bl.

. CFIMpTOBOG, MOJ1I04HOKHMCJI0€ 6p0)‘KeHMe.

2
3
4
5. MupyBaTAErnaporeHasHbiM KOMMIEKC.
6. Unkn Kpebca.

7. JNEKTPOHTPAHCMNOPTHAs Lienb MUTOXOHAPUM.
8

. XeMMocMoTHYecKaa Teopua Mmtuenna.

31. AKTMBauua pepmeHTOB
32. MexaHu3M JeNCTBUA PEPMEHTOB.
33. PerynatopHble epMeHTbl. Annoctepuyeckne pepmeHTbI.

34. depMeHTbI, peryimMpyembie NyTeM KOBaJIEHTHOM MOAMMDUKALMM.

MepeyeHb BONPOCOB K pasaeny 2 “/JpixaTe/ibHbli METAa60IM3M"

1. ®as3bl MeTabo/IM3Ma - KaTabosIM3M M aHaboIM3M. [haBHble CTaAMM KaTabo/IMYECKMX M aHaboIMYECKMNX
npoLeccos.

. MyTn npeBpalyeHunsa n1pysaTa.
. TMKoNK3 - LeHTpasIbHbIM NYTb KaTabonmn3ma rtoKo3bl.
. CnupToBOE, MONIOYHOKMC/I0€ BPOXKEHME.

. MupyBaTaerMaporeHasHbIi KOMNIEKC.

. DNIEeKTPOHTPAHCNOPTHAs LeNb MUTOXOHAPUMI.

. XeMHocMoTHYecKan Teopua Mutuenna.
epeyeHb BOMpPOCOB K pasgeny 4 "MeTabosu3m IMNUA0B U UX POJib B OpraHmnsme”
. Knaccndukauma nunugos.

2

3

4

5

6. Unkn Kpebca.
7

8

n

1

. [NokoHeoreHes.

. PeuunpokHas perynsauma rnvkonmsa M rioKoOHeoreHesa.
. TIMOKCHMNATHBIM LMKA.

. BMOCMHTE3 KMPHbIX KUCNOT.

. bB1ocuHTE3 aMMHOKMCAOT.

N o0 o AN

. HapyLueHme JIMNUAHOrO O6MeHa.

MepeyeHb BOMpocoB K pasaeny 5 "MeTabosiM3m 6e1KOB M MX posib B OpraHusme”
1. ®YyHKUMM GESIKOB B OpraHmM3me.



. NepeBap1BaHMe U BcacbiBaHME 6E/IKOB.

. MeTa60/M3M aMMHOKMCIIOT.

. O6MeH oTAENbHBIX aMMHOKMCIOT.

. MaTtonormm o6mMeHa aMMHOKMCIIOT.

. b1ocrHTE3 6E/IKOB M HYKJIEMHOBBIX KMCJIOT.

. Pacnag v cnHTE3 HyK1IeonpoTenHOB.
epeyeHb BONpocoB K pasaesny 6 "Posib OCHOBHbIX GMOMaKpPOMOIEKY1 B Pa3BUTUM NATOJIOMMIA"
. FOpMOHbI U MegmaTopbI.

_ON o0 U1 A WwWN

. Ponb ropmoHOB B opraHusme.
. Ponb meanaTopoB B opraHusme.

. TOpMOHBbI 1 peuenTopsl.

. BropnuHble mecceHgxepsl.

. MeanumHCKMe acnekTbl SHAOKPUHOJIOMUM.
. Mopdupun.

. Kentyxu.

O 00 N o0 U1 M WN

. bBuoxmmmsa KpPOBM N1 MOYMN.

10. bMOXMMMYECKME NOKa3aTe/n B }'Ia60paTOpHO-K}'Il/IHW-IeCKOI\/'I ANarHoCTuKe.

MprMepHble TecToBble 3aJaHUA

KomneTteHuumn: OMNK-1. CnocobeH Mcnosb3oBaTb M NPUMEHATb PyHAAMEHTA/IbHBIE U MPUKIaAHbIE
MeaMLMHCKME, eCTeCTBEHHOHAYYHble 3HaHMA ANA MOCTAHOBKMU U peLleHmsa CTaHAaPTHbIX M MHHOBALMOHHbIX
3aZia4 npodeccroHaNbHON feATeIbHOCTH

1. B pasrap nuiieBapeHus B KpOBWU YPOBEHD I/IHOKO3bl A0CTHI 8,2 MMo/Ib/ . KakoM npouecc ycuamBaeTcs B
neyeHu?

a) r/MKoreHoreHes
b) rnokoHeoreHes
C) TJIMKOreHosn3
d) ramkonus
2. Mpur Kaknx 3HaYEHMAX FIOKO3bl B KPOBM ByAeT Hab/loaaTbCA roKo3ypua?
a) 3,3 MM/n
b) 5,5 MM/n
c) 4,0 MM/n
d) 9,8 MM/n

3. OnucaHo AgBa Tvna 3a6osieBaHMM. s ofHoOro xapaktepeH gedeKT docdopuaasbl Mbilll, A8 APYroro -
neyeHu. HasoBuTe NpU3HaKKM 3TMX 3a6oneBaHUM. Kak M3MEHUTCA KOHLEHTPaLMA JlakTaTa B KPOBU nocie
du3nyeckon Harpyskm? KakoBa peakuma 60/bHbIX Ha BBEAEHME T/IlOKaroHa?
Ana oteeta:
1. BcnomMHUTE, B KaKOM npouecce y4yacteyeT docdopuniasza?
2. HanuwuTe cxeMy npouecca. Yem pasaimyatoTcsa 3TW NPoLeCcchl B NeYEHU U MblluLax?
3. B Kakom cniyyae dm3nyeckan Harpyska ConpoBOXKAAETCA FrMnepaakTaTeMuen?
4. YyacTue r/itokaroHa B perynaumm yrneBogHoro oomeHa.
J1anoH oteeTa: Pocdhopunasa yyactsyet B hochoposimse riamkoreHa.
[ MKoreH — (FIMKOreH-T/IIOKO3HbIM 0CTATOK) + r/toKo3a-1-ocdaTt — raokosa-6-docdat —rawoKosa (B
neyeHu) uam obpasoBaHMeE SHEPreTUYECKMUX CybCTpaToB (B MbILLAX)
Mpn aedekte dhochopmnasbl Mol GyaeT HabAAATLCA MbllleyHaa cnabocTb. MNpu gedekTe dhocdhopmnassl
neyeHu 6yayT yBe/MUYEHbl pasMepbl 3TOFO OpraHa, Habl4aeTCca rmMnornKeMms.
KoHueHTpauusa naktaTa nocne GpusnMYeCcKom Harpysku He U3MEHUTCS.
BBeaeHWe raKaroHa BbI30BET MMMNEPI/IMKEMMIO 3@ CHET CTUMYIALMM FIIOKOHEOreHe3a
Kputepuu oueHnBaHUA:
e 10 6annoB: AaHbl pa3BepHyTble OTBETHI HA BCe 4 BOMPOCa;



e 8 6annoB: AaHbl OTBETbI Ha 3 BONpPOCA M3 YeTbIpPeX, JIMGO AaHbl YETbIPE OTBETA, HO MMEKTCA
He3Ha4MTe IbHblE NMOrpeLHOCTU B (DOPMYIMPOBKE OTBETOB;
e 5 6annoB: AaHbl N0b6ble Ba OTBETA M3 YeTbIpeX, HO C HEOHXOAMMBIMM NOACHEHUAMM, IGO0 YKa3aHbI
TpY OTBETA, HO HEOBXOAMMbIX MOSCHEHUM HET, IM60 B MOSCHEHUSAX NPUCYTCTBYIOT HE3HAYMTE/IbHEE
OLUMBKM;
e 2 6anna: AaH OTBET TOJIbKO Ha OJMH BOMPOC U3 YETbIPEX C HEOOXOANMBIMU MOACHEHUAMM, JINGO
YKasaHbl jBa OTBETA, HO 6€3 NMOSCHEHMM U YTOYHEHWUI;
e 0 6annoB: JaH HEBEPHbIM OTBET.
4. K pacTtBopy, coeprKalleMy caxapo3y M Kpaxman, 06aBuan hepMeHTbI, BblAe/IEHHbIE U3 CIM3UCTOM
060/104KM TOHKOIO KMLLIEYHUKA. HanuwumnTe peakumio, KoTopas MOXKeT NPOU30MTH B aHHOM OMbITe. YKaxuTe
depMeHT.
JTaJIoH oTBeTa: caxapo3a — (PpyKTOo3a + r/loKo3a (PepmeHT - caxapasa); Ha Kpaxmas (hepmeHTbI
KMLUEYHMKA HE AEMNCTBYIOT
Kputepuu oueHMBaHMA:
e 5 6a/1/10B: HanucaHa peakums, yKasaH (EPMEHT, ECTb YTOYHEHME NPO OTCYTCTBME BO3AEMCTBMUSA
(bepMeHTOB TOHKOr0 KMLWEYHMKA Ha Kpaxmanin
e 2 6anna: HanMcaHa NpaBWJibHas PeakuMs, HO He yKasaH (hepMEHT, IMBO He CKasaHo, YTO Kpaxmasn
He noaBepraeTcs Bo3AeMCTBMI0 (ePMEHTOB KMLIEYHUKA
e 0 6an/10B: AaH HEBEPHbIN OTBET
5. XpyCTanuK rnasa sBNSETCA CBETONPENOMSIOWEN CPeAoM rnasa, U MUTOXOHAPUM B HEM OTCYTCTBYHOT. B
KayecTBe MCTOYHMKA SHEPIr1M B XPYCTa/IMKE MCMOJIb3YeTCA r/loKo3a. KakoM nyTb KaTa6o/M3ma rtoKo3bl
obecneymBaeT sHepruen AT® xpycTanuk rnasa?
JTanoH oTBeTa: r/IMKO/IM3

e 2 6anna - yKasaH BEPHbIi OTBET;

e 0 6anno0B - yKa3aH HEBEPHbIN OTBET, B TOM YMC/IE YAaCTMYHO

KomneTteHuumn: OMNK-5. CnocobeH K opraHm3aumm 1 OCyLLEeCTBAEHMIO MPUKNAAHBIX U NMPAKTUYECKMX MPOEKTOB
U MHBIX MEPONPUATUIM MO M3YYEHUIO BUOXMMUYECKMX U (DU3MONIOrMYECKUX NPOLLECCOB U ABIEHMM,
NPOUCXOAALLMX B KNETKE YeNoBeKa
1. ConAHyIo KUC/IOTY KeNyA04YHOro CoKa HeJslb3A UCMOo/b30BaTh ANA

a) AeHaTtypaumu 6enkos

b) ruaponnsa 6enkoB

C) aKTMBaUMM NencuHoreHa

d) 6aKTEPMUMAHOIO AEUCTBUA

2. AnAa aKTMBaUMM TPUINCMHOTEHA B CPeAyY HYXKHO L06aBMTb

a) XMMOTPUMCUH

b) nencuH

C) 3HTeponenTuMpasy

d) amuHonenTuMaasy
3. 3HaueHue KoadhduumeHTa ae-Putuca 4,5 cenaetenscTeyet

a) O pa3BUTUM MHCY/IbTa

b) TOKCMueckom NopaxKeHUM neyeHu

C) MHMEKUMOHHOM NOPAKEHMM NEYEHM

d) o nopa)keHun MHOKapaa
4. CKONIbKO MoJIeKYN aueTmi-KoA HaZo OKMC/IMTb A0 YIEKMC/IONO ra3a M BoApl, YTOObI MOKPLITh
3HepreTMYecKue 3aTpaTbl Ha CMHTE3 5 MOJIEKYT NaSIbMUTMHOBOM KMCIOTbI? CKOIbKO Moniekyn HAA®H npu
3TOM 3aTpatmtca? Ana oTeera:

1) Hanuwute cyMMapHoe ypaBHEHME CMHTE3a Na/IbMUTMHOBOM KMC/IOTbI.

2) MoacumTarTe 3HepreTMYecKMe 3atpaTbl HA CUHTE3 Na/IbMUTUHOBOM KUC/IOTbI.

3) HanuwuTe cxeMy okucneHma auetun-KoA fo yrnekucnoro rasa m Boabl.

4) YKaKuTe SHEPreTUYECKMM BbIXOZ MOJIHOrO OKMC/IEHUS aueTma-KoA.
TanoH oTBeTa: 3 MOJIEKY/Ibl, TaK KaK Ha CMHTE3 5 MOJIEKY/1 Na/IbMUTMHOBOM KMC/IOTbI TpebyeTca 35 AT®, a
npu okucneHmn 1 auetun-KoA obpasyetca 12 ATO.
1) auetun-KoA + 7 manoHmn-KoA + 14 HAA®H — nanbmutuHoBas kncnota (C16) + 7 CO, + 8 CoA-SH + 14
HAAD" + 6 H,0



2) Ha cuHTEe3 1 MONEKY bl Na/IbMUTUHOBOM KMC/I0TbI TpebyeTcs 7 monekyn AT® ana ob6pasoBaHMa 8 MONEKYN
manoHun-KoA
3) auetnn-KoA+okcanoauetat—uMTpaT (UumpamcuHmMasa)
UMTpaT—LUMUC-aKOHUTAaT—M30UMTPaT (aKoHUMameauopamasa)
usoumtpat +HAJ —2-okcornyTtapat + HAAH (usoyumpamdoeaudpozeHa3a)
2-okcornytapat +KoA-SH + HAJ —cyKkumHmnn-KoA + HAAH +CO, (2-0r4r)
CYKUMHMUA-KOA+T AD+PH—cykumHaT+[ TO (cyKkyuHui-KoA-cuHmemasa)
cykumHat +®A/l —dymapar + PA/AH, (cykyuHamoe2uopozeHasa)
¢pymapat+H,0—Manat (pymapameudpamasa)
manat+HA/Z — okcanoauetat + HAAH (ManamoeaudpozeHasa)

4) Taknm 06pa3oM, Npu okMcneHnn 1 monekynbl auetmn-KoA obpasyetca 3 monekynbl HAZIH (B 3TL, oHu
aatT 9 ATO); 1 ®AAH; (2ATO) u ITTO(Mam 1ATD). CyMmMapHO nosiyvaeTca, CTO NpU OKMCAEHUM aueTm-KoA
[0 YINIEKMC/IOro rasa M BoApbl o6pasyeTtcs 12 monekyn AT®

KpuTepuu oLeHUBaHMA:

e 10 6annoB: faHbl pa3BepHyTble OTBETbI HA BCE 4 BOMPOCaA;

e 8 6annoB: AaHbl OTBETbI Ha 3 BOMpOCa M3 YeTbIpeX, JIMOO AaHbl YETbIpE OTBETA, HO MMEKTCA
He3HauMTe/IbHble NOrpeLHOCTM B (DOPMY/IMPOBKE OTBETOB;

e 5 6ann0B: gaHbl 106bIE ABa OTBETA U3 YETbIPEX, HO C HEOBXOAMMbIMM MOACHEHMAMM, MO0 YKa3aHbI
TPY OTBETA, HO HEO6XOAMMbIX MOSCHEHUM HET, IM60 B MOSCHEHUSAX NPUCYTCTBYIOT HE3HAYMTE/IbHEE
OLUMOKM;

e 2 6anna: AaH OTBET TOJIbKO Ha OAMH BOMPOC U3 YETbIPEX C HEOOXOAMMBIMU MOSICHEHUAMM, JIMGO
YKa3aHbl Ba OTBETA, HO 6€3 MNOACHEHWM U YTOYHEHUM;

e 0 6annoB: JaH HEBEpHbIM OTBET.

5. Kaknm 06pa3om MOXKHO onpeaenutb KoHueHTpaumio [AHK B nccneayemort npo6e?
JdTtanoH oteeta: Anda onpegeneHuns KoHueHTpaumm AHK (1) ee npegBapuTeibHO HEOOXOAMMO BbIAENTL U3
uccnesyemoro ob6pasua M O4UCTUTL OT NpUMecen. (2) KoHLEHTpaumsa HYKJIEUHOBBIX KUC/IOT onpeaenseTcs
cnekTpodoToMeTpUYECKU Npu AnnHe BosHbI 260 1 280 HM. (3) Mo M3BECTHOM ONTMYECKOM MIOTHOCTM MOXKHO
paccunTatb KonmdectBo AHK (MKr/mkn): AAyqox pasbasneHme x50 / 1000, rae AAyq - pasHMLA ONTUYECKOM
NAOTHOCTM pacTtBopa HK 1 pactBoputens.
KpuTepuu oLeHuBaHMA:
e 5 6annos: NosHOCTLIO pacnucaHbl BCe TPU NYHKTa 3Ta/loHa OTBETa
e 2 6anna: HanucaHo, 4To onpejgeneHue KoHueHTpauuun AHK onpegenseTtca cnekTpodoToMeTpUYECKH
npu aAnmHe BoHbl 260 1 280 HM, HO He CKa3aHo O nNpeABapuUTE/IbHOM BblaeNeHnn U oYUCTKK HK,
60 He yKasaHa hopMysia nepecyeTta KoHueHTpauyum HK.
e 0 6ans10B: AaH HEBEPHbIM OTBET

6. Ana pacyeta KoaduuueHTa ge-Putmca He06X0a4MMO M3MEPUTb aKTUBHOCTb

JTasIoH oTBeTa: acnaptataMmMHoTpaHcdepasbl (ACAT) 1 anaHMHaMuHOTpaHcdepasbl (ANAT)
e 2 6anna - yKasaH BepHbIi OTBET;
e 0 6annoB - yKasaH HEBEPHbIM OTBET, B TOM YMC/IE YACTUYHO

7. Kakasa ¢yHKums 6enkoB cHmkaetca TOJIbKO npu Taxenbix opMax 6€/1KOBOM HEAOCTAaTOYHOCTU
J1anoH oTBeTa: hepmeHTaTUBHAA (DYHKUMUA

e 2 6anna - yKasaH BepHblM OTBET;

e 0 6an/10B - yKasaH HEBEPHbIM OTBET, B TOM YMC/I€ YAaCTUYHO

OnucaHue TexHONorMm NpoBeaeHns

CamocTogaTtenbHas paboTa CTy4eHTOB BKoYaeT NOArOTOBKY K YCTHOMY onpocy. [inga aToro
CTYOEHT M3yyaeT Nekumm npenogaBaTens, OCHOBHYIO U AOMNOMHUTENbHYIO nuTepaTtypy, nydnukaumnm,
nHdopmaumio n3 MHtepHeT-pecypcoB. Tema 1 BOnpochkl K CEMUHAPCKUM 3aHATUAM, BONPOCHI AN
CaMOKOHTpONS coaepxatcs B paboyen yuebHOM nporpaMmme 1 4OBOAATCA A0 CTyAEHTOB 3apaHee.
O DHEKTMBHOCTb NOATOTOBKM CTYAEHTOB K YCTHOMY OMPOCY 3aBUCUT OT KavyeCTBa O3HAKOMIEHUS C
pekoMeHAOoBaHHOW nuTepaTypon. [Ansg noaroToBKn K YyCTHOMY onpocy, 6nuu-onpocy CTyaeHTy
Heo6X04NMMO 03HAKOMUTBLCH C MaTepuanoMm, NOCBALLEHHBIM TEME CEMUHApPa, B y4ebHMKe nnmn apyrom
peKoOMeHA0BaHHOMW nuTepartype, 3anncsax ¢ NeKUMOHHOro 3aHATUS, 06paTuTb BHUMaHWe Ha yCBOEHUe
OCHOBHbIX MOHATUI AUCLMMIIVHBI, BbIABUTL HESCHbIE BONPOCHI M NogobpaTtb ONOMHUTENbHYIO



nnTepaTtypy Ana nx oceewleHnsd, CoCtTaBuUTb TE3NUCHI BbICTYNNMEHUA NO OTAESIbHbIM I'Ip06J'IeMHbIM
acnekram.

Onpoc npegnonaraeT yCTHbIV OTBET CTyAeHTa Ha O4MH OCHOBHOMW U HECKOMBKO AOMONTHUTENbHbIX
BonpocoB npenogasatens. OTBET CTyAeHTa AOMKEH NpeacTaBnsaTb cobon pasBEépHyTOe, CBA3AHHOE,
norMyeckn BbICTpoeHHoe cooblueHure. Mpu BbICTaBNeHNN OLEHKM NpenogaBaTtenb yYnTblBaeT
NpaBUNbHOCTb OTBETAa NO CoOAepXKaHuto, ero NocnefoBaTeNbHOCTb, CAMOCTOATESNBHOCTb CYXXAEHUN K
BbIBOJOB, YMEHME CBA3bIBaTb TEOPETUYECKNE NOSNOXKEHNS C MPAKTUKON, B TOM Yncne un ¢ bygyuien
npodeccmnoHarnbHoOn 4eATeNbHOCTLIO.

Llenbto nabopaTopHbix paboT No gucumnnuHe aBnseTca npuobpeTeHne cTyaeHTaMy HaBbIKOB
CaMOCTOSATENbHOrO BbINOMIHEHNSI TabopaTopHbLIX UCCNegoBaHUM 1 aHanuaa pesynbtatos. Kaxaas
nabopaTtopHasi paboTa TpebyeT npeaBapuUTENbHOIro N3y4eHns TeopeTmndeckoro matepmana. MNpu
BbINOSIHEHMM NabopaToOPHOro aKkcnepumeHTa o6s3aTensHO cobnogeHne npaBun TeXHUKM 6esonacHocTum!
Mepea BbinonHeHMEM NnabopaTopHbIX PaboT CTyAEeHTbl OMKHbBI MPONTY 'MIHCTPYKTaX MO TEXHUKE
6e3onacHOCTU' 1 pacnucaTbCa B COOTBETCTBYHOLEM XXypHane. TOonbKO Nocne 3Toro CTyAeHT MOXeT
ObITb 4ONYLLEH K NPOBEAEHNI0 aKcnepuMmeHTa. B xoae BbinonHeHns nabopaTopHbiX paboT CTyaeHTbI
BHMMaTenbHO HabnoaaT 3a X040M peakuni, NPOBOAAT U3MEPEHMS U 3anucbiBaloT HabnoaeHns B
pabounin xxypHan. Nocne BbINONHEHNS nabopaTopHon paboTbl CTyAeHT odopmnseT oTyeT. OTueT
BbINONHAETCS OTAENbHO NO Kaxkaow nabopaTtopHou paboTe. B otyeTe 4omkHbl ObITh criegytowme
pasgenbl: 1. Llenb BbinonHeHnsa pabotbl 2. TeopeTuvecknn pasgen 3. Xoa pabotsl 4. BeiBoabl
BbinonHme nabopaTopHbIv NPaKTUKYM, CTYAEHT AOIMKEH YMETb U3NOXUTb XOA BbINOMHEHUS OMbITOB,
06BbACHUTL pe3ynbTaTbl paboTbl 1 BbIBOAbI U3 HUX M NognucaTb OTYET Y NpenoaaBaTens.

TpeboBaHUSA K BbINONMHEHNIO 3a4aHMIA (MNK LWKanbl N KPUTEPMM OLIEHMBAHUS)

Kputepun oueHnBaHus YpoBeHb ChopMUPOBaHHOCTHU LLikana oueHok
KOMMeTeHUMN KOMMeTeHUMN
O6yuvatoLmiics B NONHoN mepe lNoebiweHHbIU ypo8eHb OmnuyHo

BrageeT NMoHATUIHLIM annapaToM
AaHHOM obnacTu Hayku
(TeopeTnyeckMMn ocHOBaMM
ANCUUNANHBI), CNOCOBEH
WNNIOCTPUPOBATL OTBET
npuMmepamu, paktamu, AaHHbIMU
Hay4HbIX UccreaoBaHWN,
NPUMEHSTb TEOPETUYECKNE
3HaHWS ANs pelleHns
npakTU4ecknx 3agad B 06nacTtu
BUOXNMUM N MONEKYNSIPHOM
Guornorun, kacarLlencs Npodnem
MeauLMHbBI

ObGyvatowmiics Bnageet Gasosnbil yposeHb Xopowo
NOHATUMHBLIM annapaTom JaHHOW
obrnacTtu Hayku (TeopeTU4eCcKuMn
OCHOBaMu AUCLUMMIINHBI),
OEMOHCTPUpPYET OCBOEHME

3HaHWN, YMEHWU, HaBbIKOB
KOMMETEHLNA ANCLUMINHBI,
AornycKaeT He3HauuTernbHbIe
OLUNOKKN, HETOYHOCTU, UCTbITbIBAET
3aTPyOHEHNS NPY PeLLEHUN
npakTn4ecknx 3agay

OOGyvatowwmiics Bnageet YyactnyiHo | [Topoeossill yposeHb YOosnemeopumerbHO
TEeopeTNYECKMMM OCHOBaAMM
OUCUMNNUHBI, (dparMeHTapHO
cnocobeH NpoAgeMOoHCTpUpoBaTb
OCBOEHUWE 3HaHWUIN, YMEHUHN,
HaBbIKOB KOMMETEHLIMN
OUCUMNNUHBI, fonycKaeT
3HaYUTENbHbIE OLLUMGBKM Npu




peweHnn npakTn4ecknx 3agad

OTBET Ha KOHTPOMNbHO- - HeydoenemsopumeribHo
N3MepUTENbHbIA MaTepuarn He
COOTBETCTBYET NOOLIM TPEM U3
MepeyYncrieHHbIX nokasartenen.
OO6yvatoumiics obnagaet
OTPbIBOYHbIMU, oparMeHTapHbIMU
3HaHUSIMUK, OONycKaeT rpyoble
OLLNOKWU, HE MOXKET
NpPoAEMOHCTpUpoBaTb 0b6nagaHue
3HaAHUSMU, YMEHUSIMUN, HaBbIKaMK
KOMMNETEHUMIA QUCUMMINHBI.

20.2. NpomexyTo4yHas atrecTtayus

I'IpOMe>|<yTqua;| arrectaunda no gucumnimHe ocywecTBndaeTcsa C NOMOLLbIO crieayrLmnx OLeHOYHbIX
cpeacTB: BOMNPOCOB K 3K3aMeHY

. OCHOBHble NyTM pacnaza yriesoAo0B.

. CuHTE3 U MOBOMAM3aUMA TIMKOreHa.

. AHa3pO6HbIM FIMKO/IUS.

. ASpo6HOro ramkonms.

. FnuKoreHonums.

. AnoToMuyeckuit pacnag yrneBoaos.

. MaTtonormu BcacbiBaHMA M 0GMEHA YIIEBOAOB.
. CaxapHbi¥ amaber.

' ntokoHeoreHes.
. TIMOKCHMNATHBIN LUMKA

. BUoOCHHTE3 HKMPHbIX KUCIOT.

. CaxapHbi¥ amaber.

. Xpomatorpadumyeckue Metoapl aHamM3a 6MOMOJIEKY.

. dneKtpodopes.

. PepMeHTaTMBHbIE METO/Ibl aHa/IM3a Cy6CTPaToB.

. UMMyHOMEPMEHTHbIM aHaIM3: NPUHLMI, TUMbI.

. Mpamon NDA.

. Henpamon UOA.

. brocrHTe3 aMMHOKMCIOT. ObLMe nNpeacTaBaeHuUA.

. O6MeH oTAeIbHbIX aMUHOKUCNOT. CEepUH M MUUMH.

. OBMeH oTAe/IbHbIX aMMHOKMCNOT. METMOHMH M LIUCTEMH.
. O6MeH oTAEeNbHBIX aMUHOKUCNOT. DeHnNanaHmMH M TUPO3MH.
. O6MeH oTAe/IbHbIX aMMHOKUCNOT. APrMHUH U TpunTodaH.
. bocuHTE3 remma.

. Pacnag remornobuHa B TKaHsX.

. MeTabonmsm xenesa.

. Mopdupun.

. ’Kentyxu.

. FTOpMOHBbI: 06LMEe NpeacTaBAEHMSA, TUMbI.

. Ponb ropMoHOB B opraHuame.

. Knaccudukauma ropMoHoB.

. benok-nenTmMaHble roOpMOHbI.

O N O U1 A W IN =

W W W NN DNDNMNDNDNMNDNDNDNNDSRS QO A@AQQQ Q QA A a a
N = O O 00O NOMNUL A WDN -2 0O VOO NOMNWIT N WDIN -~ O




33. CteponaHble rOpMOHbI.

34. TpaHCNOPT rOPMOHOB.

35. Peuenuua u nepegaya cMrHasia ropMoHOB.

36. CMrHanbHble MONEKY/Ibl KNETKM.

37. OCcHOBHble CNOCO6bI JOCTABKU CUIFHA/IbHBIX MOJIEKY.

38. KanbuueBasa curHanmsaums.

39. NO-curHanmsaums.

40. Ka/lbMOZy/IMHbI, KAK OCHOBHbIE MEXaHM3Mbl Ka/lbLIMEBOM CUTrHA/IM3aLMM.
41. F'eHeTMYeCKMe 3ab0/IeBaHUA: OCHOBHbIE NPeACTaB/IEHMA, KnaccudmKaums.
42. T'eHHble 601€e3HM: TUNbl, MEXaHW3Mbl UAEHTUDMKALUU.

43. MNpoeKT «[[eHOM YenoBeKa».

44. MeToAbl BbISIBIEHUS MyTaLIMM.

45. XpOMOCOMHbIe 60/1€3HM: OCHOBHbIE NPEACTAB/IEHUSA, TUIbI.

46. bonesHun, CBA3aHHbIE C HapYLUEHUEM NJOUAHOCTM.

47. bonesHu, cBA3aHHblE C HapyLUEHMEM CTPYKTYPbl XPOMOCOM.

48. [IMarHoCTMKa XpOMOCOMHbIX 3a601eBaHMM.

49. FISH-meToabl aHas1M3a XpOMOCOM

50. MeToabl AMArHOCTUKM XPOMOCOMHbIX 60/1€3HEN Ha ocHoBe noanmopdmama AHK-3nemeHToB.

B kaxkabii KUM BxoaMT no 3 Bompoca No pas/iMyHbIiM paszaesiaM AUCLMIIMHBI. JK3aMeH NPOBOAMUTCS B BUAE
YCTHOro onpoca. Ha ak3aMeHe CTyAeHT noayyaeT MHAMBUAYA/IbHbIM GUNET, BpEMA NOATOTOBKM K oTBETY 40
MMHYT. Ha 3K3ameHe 3anpeLLaeTcs nosib3oBaTbCsA KAKUMKU-IMGO BCOMOraTesibHbIMU cpeacTBamu. Bo Bpema
NpOBEAEHMSA SK3aMeHa dK3aMEHATOP MOXKET 3a4aTb JII060M JOMNOIHUTE/IbHOM BONPOC B NpeAenax BOnpocos,
BbIHECEHHbIX Ha 3K3aMEH.

3a4éT C OLEHKOW M 3K3aMeH Mo AMUCLUMNINHE MOXET ObITb BbICTABMNEH MO UTOraM TEKYLLLero KOHTPOnS,
Npu BbINOMHEHNM BCEX NPEAYCMOTPEHHbBIX BUAOB CAMOCTOSITENBHOM PpaboThbl 1 NPU YCIIOBMU NOCELLEHUS
ctyaeHToM 6onee Yem 70% 3aHATUR.

JlonycKatoTca 10 3K3aMeHa TOJIbKO Te CTYAEHTbI, KOTopble noceTun 6onee 70% ayAMTOPHbIX 3aHATMM
CooTHOLLEHME NnoKasaTesien, YpoBeHb chOPMMPOBAHHOCTH LLikana oueHok

KPUTEPUEB M LLKaJIbl OLLEHMBAHMA  KOMMETEHLMM

pe3yibTaTOB 00YYEHMS.

Kputepmn oueHmnBaHMA

KOMMeTeHLUH

O6yyatowmica B NoJIHOM Mepe oebiweHHbIl YpoBeHb OmnuyHo

B/IaZeeT NOHATUMHBIM

annapatoM JjaHHOM 06/1acTH

HayKu (TeopeTnYeCcKnMMM

OCHOBaMM AUCLMMIUHDI),

CMOCO6EH MNNICTPUPOBaTb

OTBET NpUMmepamMu, akTamm,

ZaHHbIMKU Hay4YHbIX

uccneaoBaHUM, NPUMEHATb

TEeOpEeTUYECKME 3HaHMA ANA

pelleHus NpakTUYeCcKux 3ajay B

06,1aCcTN BUOXUMMA U

MOJIEKYIAPHOM BUONOTUM,

Kacatowencs npobaem

MeAMLMHDI

O6yvatowmics Bnageet ba3zoebili ypoeeHb Xopouwio

MOHATUMHBIM annapaTom JaHHOM

061aCTN HayKH

(TeopeT4YeCKMMHM OCHOBaMM

AMCLUMNAMHDI), AEMOHCTPUPYET

OCBOEHME 3HAHMM, YMEHWM,

HaBbIKOB KOMMNETEHLUM



ANCLUMMNIMHDI, AOMYyCKaeT
He3HauMTE/IbHbIE OLUMGKM,
HETOYHOCTU, UCMbITbIBAET
3aTpyAHEHUA MPU peLLeHNM
NpPaKTUYECKMX 3ajay

O6yvatowmics Bnageet lMopoeoskill yposeHb
YaCTUYHO TEOPETUYECKUMM
OCHOBaMM AUCLMI/IUHBI,
(dparMeHTapHO cnNoco6eH
NpPOAEMOHCTPMPOBaTb OCBOEHUE
3HaHWM, YMEHMM, HaBbIKOB
KOMMNETEHUMM AUCLMIMIIUHDI,
JOMNycKaeT 3HauMTeIbHble

OLUMOKM MpU peLLeHnmn
NpPaKTUYECKMX 3ajay

OTBeT Ha KOHTPOJIbHO- -
U3MEPUTENbHBIM MaTepuan He
COOTBETCTBYET JII0ObIM TPEM M3
NepeyYmUC/IEHHbIX NoKasaTesnen.
O6yvatowmmca obnagaet
OTPbIBOYHbIMM,

dparMeHTapHbIMU 3HAHMUSAMM,
[OMyCKaeT rpyoble OLWMOKK, He
MOXKeT NPOoAEMOHCTPMPOBaTh
o6/1aaHMe 3HAHUAMM,

YMEHUSAMM, HaBblKaMM

KOMMNETEHLUMM AUCLMIMIUHBI.

YoosnemeopumersbHO

HeydoenemeopumerbHo



