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1. Kog n HaumeHoBaHue HanpaBneHna nogrotoBku/cneyuansbHocTu: 30.05.01
MeaunumHckasa buoxmmmns

2. Npodunb nogroroBku/cneunanusauma: MeguumHckaa Guoxmmms

3. KBanudukauua BbinycKHUKa: Bpav-obMOXmmMmk

4. ®opma ob6y4eHus: oyHas

5. Kachegpa, oTBevawLas 3a peanmsauuio QUCLUUNNANHBLI: BUOXMUK U PU3NOOTMK KNETKU

6. CoctaButenu nporpammbli: CenvBaHoBa Hatanua BnagummpoBHa, ooueHT kadeapbl
OMoxXuMMnN 1 PU3NoNorMn KNeTkn, KaHanaat GoNorMyecknx Hayk

7. PekomeHpgoBaHa: HMC meguko-6uonormnyeckoro cakynbteTta npotokon Ne2 ot 04.03.2025r.
8. YuebHbIn roa: 2026-2027 CewmecTp(bl)/TpumecTp(bl): 4, 5
2027-2028



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

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

3aa4um AUCUMNIIUHDI:

1. Hay4mTb TEOPETMYECKUM 1 METOA0I0TMYECKMM OCHOBaM BMOXMMMM, 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 gucUMNIUHBLI 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 MEeTOAbl UX MCCeA0BaHMA, pellaTb CUTYaLUMOHHbIE 33a4uM, MOAEMpYHoLLME
DM3MKO-XMMMYECKME Mpouecchl, npoTeKatwwue B xuBom opraHusme 11. MnaHnpyemblie pesynbTaTtbl
oby4yeHuss no AaucuunnuHe/moaynio (3HaHUA, YMEeHUS, HaBblKM), COOTHECEHHble C
nraaHupyemMbIiMHU pesynbTaTamu OCBO€EHUA obGpasoBaTeribHOM nporpammbl

(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 GuMOXuUMMYeckue 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 U 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 n3y4yeHmn

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 134 104
nekuunu 36 34
npakTnyeckue 54 34
B TOM 4ymcne: nabopartopHhble -
lpynnosble 44 36
KOHCYrbTaumm
CamocTosiTensHas paborta 46 40
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 OKUCNIUTENBHOIO
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. AnoToMnU4eckni
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 amuHokucnoT. 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 KOMMYHMKaLUKW, 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 1abopaTopHO-KIMHNYECKOWN
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 o4UCTKMN 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 NpoLEeCcChl
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 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. AnoToMnU4eckui
pacnag yrnesogoB. 28. [MaTonornn BcacbiBaHWs U
obmeHa yrnesogoB. CaxapHbii gnaber.

2.4

MeTtabonuam nunuaoBs n
WX porsib B opraHun3me

29. Knaccudukaumsa n CTpoeHne nunngos.
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 opraHuame

32. MNMoTpebHOCTb OpraHn3ma B Gernkax.
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

Ponb oCHOBHbIX
BuomakpomMornekyn B
pas3BMTUKN NaTONOrnik

35. YPOBHU XMMUYECKON KOMMYHMKaLUKW, 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.

13.2. Tembl (pasaenbl) AUCUUNININMHBI U BUAbI 3aHATUN

Ne H | Buabl 3aHATUN (KONMYECTBO YacoB)
anMeHoBaHWe TeMbI r
(pasgena) MpakTnyeck | JlabopatopH PYNNOBLIE ) \iocTosTENbHA
n/ Nekunn KOHCYymnbTauum Bcero
n AncunnnmHbl ne ble A pa60Ta
O6wwme
1. | npegcTaBneHus o 6 - 12 10 15 43
oenkax
5 [bixaTenbHbIn 6 i 18 15 16 55
MeTabonmsm
MeTtabonuam
3. | yrmeBoaoB U Ux 6 - 18 15 15 54
porib B OpraHmsme
MeTtabonuam
4. | nUNMAoB U NX porib 12 - 12 10 10 44
B OpraHmame
MeTtabonuam
5. | 6enkoB 1 Ux ponb B 10 - 10 10 15 45
opraHnsme
Pornb ocHOBHbIX
6 BrnomakpomMonekyn B 30 i 18 20 15 83
pasBuTuUmn
naTosnornmn
WTtoro: 70 88 80 86 324




14. MeToauyeckue ykKasaHMA AN oOOy4awLWMXCA NO OCBOEHUIO AUCUUMNIUHBLI. B
cootBeTcTBMM ¢ TpebosaHuamu ®IrOC BO peanusaums KOMNETEHTHOCTHOrO NoAxoAa OOIKHa npegycmaTpuBaTh
LUMPOKOE MCMONb30BaHMe B Y4eBHOM MpoLecce aKTUBHbIX U WHTEPaKTUBHbIX (POPM MNPOBEAEHUS 3aHATMN B
coyeTaHMM C BHeayguMTOpHOW paboTor C Lenbio OPMUPOBAHUSA U pas3BUTUS NPodeccrMoHanbHbIX HaBbIKOB
obyvatowmxcs. Kaxabih obydatowmincss obecnevyeH [OCTYNnoOM K OubnmoteyHbiM ¢oHaam YHuBepcuTeTa W
kadegpbl. Mpy M3yyeHUM OUCUMNIIMHBI NPeaycMoTpeHa paboTa cTydeHTa B rpynne, dopmupylowasi YyBCTBO
KONMNeKTMBM3Ma M KOMMYHMKaAbeNbHOCTL; a Takke caMocTosiTernbHasi paboTta, cnocobeTByowas oopMUpPOBaHUIO
aKTUBHOWM >XM3HEHHOW MO3MUMM MOBEOEHUs, aKKypaTHOCTU, AUCUUMIIMHUPOBAHHOCTU. [Ns yCnewHoro oCBOEHUsI
ONCUMNIIMHBI oby4daroWmMMcs pekoMeHayeTcs perynsipHas paboTa C KOHCMEeKTaMu NeKUMiA, npe3eHTaunoHHbIM
MaTepuanom, CBOEBPEMEHHOE BbINOMHEHNE MNPaKTUYECKUX 3adaHui, 3afdaHuin Tekywen atrectaumm u T.4.
TekyWwnii KOHTPONb YCBOEHUS onpedenseTcs YCTHbIM ONpocoM B xode 3aHaTui. CnocoBHOCTb K TBOPYECKOW
OEeATenbHOCTU M MOUCKY HOBbIX pelleHur onpegensieTca nogbopom  CUTyauMOHHbIX 3agad. [lomumo
WHOUBMAYANbHbIX OLEHOK, AOMMKHbI UCNONb30BaTbCHA ONMOHMPOBaHWE CTyaeHTamu pedoepaToB Apyr Apyra u
peLeH3npoBaHne OTBETOB Ha KOMMNOKBUyme. B koHue usyvyeHusi ydebHOW AnCuUnnMHbl NPOBOAUTCH KOHTPOSb
3HaHWI B BUAe 3a4eTa C OLEHKOM N dK3aMeHa.

15. lNepeyeHb OCHOBHOM U [OOMNOJSIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHET,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLUNIIUHbI

a) ocHOBHasi nuTeparypa:

Ne n/n McToYHMK

Komog, Bagum lNetposuy. Broxnmuns : yuebHuk ona akagemudeckoro 6akanaespuara : [y4ebHuk
ANs cTyd. By30B, 00yY. N0 €CTECTBEHHOHAY4YHbIM U MeaULMHCKMM HanpaeneHusm] / B.IN. Komos,
B.H. lWsegosa .— 4-e n3g., ucnp. n gon. — Mocksa : HOpanT, 2017 .— 639.

0) gononHuUTenbHasa nuTepartypa:

Ne n/n NcTOYHMK

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

! T. 1/ nep. c anrn.: B.B. bopucoea, 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. : 1.M. 'mHogmaHa, B.. Kangpopa .— 2004
— 414 c.
B) MHCPOPMALMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumarnbHble pecypcbl MHTEPHET) :
Ne n/n Pecypc
1 OneKTPoHHO-6MBNMoTeYHas cuctema "YHuBepcuTeTckast bubnmoTeka online” -

http://biblioclub.ru/

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

HaumoHaneHbI umgposon pecypc "PYKOHT" - http://rucont.ru

www.lib.vsu.ru — 3HB BI'Y

OYMK O6wasn 6uoxmmms Ha nnatdopme "DNEeKTPOHHLIN yH1BepcuTeT BIY"

OO~ WIN

16. NMepeyeHb y4eOHO-MeTOaNYECKOrO ob6ecneyvyeHns ANs CaMoOCTOATEeNbHOM paboThbl

Ne n/n NcTouYHMK

1 depMeHTbI: CTPYKTYpa, CBONCTBA, Knaccudukauus [OneKTpoHHbIN pecypc] : yuebHoe nocobue :
[ansa cTygeHTOB 3-ro Kypca, naydarowmx gucumnnuiel "O6was 6uoxmumus”, "buonorma”,
"OHanmonorusa", "Mukpobuonorua n supoconoruns"] / O.H. ®egopuH, H.B. CennsaHoBa, A.T.
EnpuHueB ; BOpoHeX. roc. yH-T .— OMneKTPOH. TEKCTOBbIE AaH. — BopoHex : isagaTenbckun gom
BI'Y, 2020 . URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m20-22.pdf

2 CTpykTypa 1 byHKUMOHaNbHas pofnb aMUHOKMUCAOT, NenTuaoB 1 6enkos : yyebHoe nocobue / M.A.
®dananeesa, A.T. EnpuHues, [1.H. ®epopuH ; BopoHex. roc. yH-T .— BopoHex : N3gaTenbckuin
gom BI'Y, 2016 .— 68 c.

3 JTabopaTopHbI NpakTUKyM No BUoxmMnm Ans CTyAEHTOB OTAeNeHns yHaameHTansHom
MeOuUUHBI MeguKo-6uonornyeckoro dhakynbTeTa [ONeKTPOHHLIN pecypc] : y4ebHOo- MeToamyeckoe
nocobwue / [.H. ®epopuH, H.B. CenueaHoBa, A.T. EnpuHueB ; BOpoHeX. roc. yH-T

.— OneKTPOH. TEeKCTOBble AaH. — BopoHex : N3gatenbckun gom BIY, 2018 .— 3arn. ¢ tutyna
9KpaHa .— CB0GOAHbIV JOCTYN U3 MHTpacetTn BI'Y .— TekcToBbIN hann .—




| <URL:http://www_lib.vsu.ru/elib/texts/method/vsu/m18-149.pdf>. |

17. OOpasoBaTefibHble TEXHONIOrMKU, MUCNOfib3yeMble NpuU peanusauum Yy4ebHOWM
ANCLUMNSINHBI, BKIOYas AUCTaHLUMOHHble oOpasoBatenbHble TexHonorun (AOOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe o6y4YeHue):

B uensx peanunsaumm AMCUMMNIMHBI MPOBOAATCA Pa3/IMUHbIE TUMbI JIEKUMM (BBOAHAA, 0630pHas U T.4.) C
MCMONb30BaHMEM MYJ/IbTUMEAMA, NabopaTOpHble M CEMMHAPCKME 3aHATMA, NOAroTOBKa pedepatoB no
M3yYaemMbIM TEMaM B TEYEHMM CEMECTPa M K Hay4Hou ceccum BI'Y no HanpasneHuio "OyHaameHTanbHan
meanumHa". TNpu peanmsaumm AUCUMNIMHBI UCMOJb3YIOTCA 31EMEHTbI 3/1IEKTPOHHOIO 06YyYeHUA U
AMCTaHLUMOHHbIE 06pa3oBaTe/ibHble TEXHOJIOMUK.

JYMK 06Lwasn 6MoxMmus Ha nnatdopme "INEKTPOHHbIM YHUBEpPCUTET BIY"
https://edu.vsu.ru/course/view.php?id=3423 B KOTOPOM pa3MeLLeHbl MaTepUasbl IEKLMU, NPE3EHTALUU NO
TEeMaM 3aHATHM, y4ebHasa M Hay4YHas iTepaTtypa Nno Kypcy, MaTepuasbl A5 MOArOTOBKM K TEKYLUMM U
MPOMEKYTOYHOM aTTeCTaLMM.

1. YTeHue NneKuui C UCnob3oBaHMEM Clakz-Npe3eHTaLuM.

2. HdOpMaLMOHHO-KOMMYHMKaLMOHHbIE TEXHOJIOMMM (KOHCYIbTalMKM NpernofaBaTesia Yepes TeMaTtMyeckme
bopyMbl U BEGUHApPbI C MCMO/Ib30BAHWUEM 3/IEKTPOHHOM MHMOPMaLMOHHO-06pa3oBaTeibHoM cpeabl PrBOY BO
"BI'Y" - O6pa3oBaTe/ibHbllM NOPTas «IJIEKTPOHHbIM YHUBEpPCUTET BIY» (www.moodle.vsu.ru).

3. UHdopMaUMOHHbIE TEXHONOTMK (JOCTYN B MHTEPHET)

18. MaTepnanbHO-TeXHU4YECKoe obecrneyeHne ANCLUUNIIUHDI:

(r.BopoHex, nnowaab YHuBepcutetckas, 4.1, nom.l,
ayn. 437)

Y4yebHasa ayautopums Ons NpoBeAeHUs 3aHATUN
NEKLUMOHHOro Tuna

CneumanuanpoBaHHas Mebenb, MOOUMbHbIA aKpaH
ans npoektopa, npoektop BenQ MP515, HoyTOyK
Lenovo G500 ¢ BO3MOXXHOCTbIO MOAKMIOYEHUS K CETU
«WHTepHeT», WinPro 8, OfficeSTD, Kaspersky
Endpoint Security, Google Chrome

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

Y4yebHas ayautopums Ons NpoBeAeHus 3aHATUN
ceMuHapckoro Tuna (nabopartopHble 3aHATUA), ANs
npoBeaeHNs rpynnoBbIX U MHOBUAYANbHbIX
KOHCYMbTaLMI, TEKYLLEro KOHTPOMS U
NPOMEXYTOYHOM aTTecTaumm
CneunanuaunpoBaHHas Meberb, WwKkad BbITSHKHON
900 BMB, Becbl Ohaus Advanturer AR 1530,
cnektpodgotomeTp CP-2000, pH-meTp pH-150,
xonoaunnbHuk Atlant 4020-022

19. OueHo4HbIe cpeacTBa ANl NPOBeAEHUA TEKYLEN U MPOMEXYTOYHOM aTTecTauum

MopsdoK OLUEHKM OCBOeHMA oby4yarlmmucsa ydeGHOro matepuana onpepgensiercs
coaepXaHueM crieaytoLmnx pa3aenos AUCLUUNNUHBI:

No HanmeHoBaHue K WHankaTop(bl)
o omneTeH
/n pasgena QUCLUMNIMHbI LuMA(M) JOCTUXEHUS OueHouHbIe cpeacTBa
(mogyns) KOMMeTeHumu
OobLwwue OrlK-1.
npencraBneHus o CnocobeH OrllK-1.2.
oenkax MCMOSb30B Wcnonb3ayet
atb n OCHOBHbIE
NPUMEHATL | eCTECTBEHHOHAY
dyHOAMEH | YHblE NMOHATUS 1
L TanbHbIE U MeToabl Boripocsi k onpocy
npuknagH nccnenoBaHum
ble npu peLleHnn
MeANUNHC | npodheccuoHarnb
Kue, HbIX 3a4av.
€CTEeCTBEH




Ne
n/n

HanmeHoBaHue

pasgena AucUunInHbI

(Mogynsi)

KomneTeH
umsi(v)

NHankaTop(bl)
[OCTUXKEHNS
KOMMNeTeHLUN

OueHouHble cpeacTBa

HOHaYYHbI
€ 3HaHug
ans
NMOCTaHOBK
nu
peLueHus
cTaHgapTH
bIX U
WHHOBALMO
HHbIX
3agay
npodpeccu
OHarnbHoM
OesaTenbHo
CcTn

[bixaTenbHbIN
MeTabonmam

Orl1K-5.
CnocobeH
K
opraHmsall
i n
OoCyLlecTB
JNeHuto
npuknagH
bIX U
npakTnyec
KUX
NpOEKTOB
M UHbIX
Meponpus
TU Nno
N3y4yeHuto
onoxmmmy
E€CKMX "
dmaunonor
NYECKMX
npoueccos
1 ABMEHUN,
NpPoOnCXoAas
wmx B
KneTke
yenoBeka

Orl1K-5.1.
MNoHnmaeTt
CYLLHOCTb

husmKo-

XUMUYECKUX,
ONOXUMUMYECKUX

npoLLeccos ,
NponcxoasaLLUnX

B KIeTKe
yernoBeka

Bonipocsi k onpocy

MeTtabonuam
YrneBoAoB M UX Porb B
opraHuame

Orl1K-5.
CnocobeH
K
opraHusad
umun
ocylecTs
NneHuno
npuknagH
bIX U
npakTuyec
KUX
NpPOEKTOB
U UHbIX
Meponpus
TUI No
U3y4yeHuto
onoxmmmy
€CKUX U
dusunonor
NYeCcKnx

MK-5.3.
OpraHusyeT u
npoBoAUT
MeponpusTUs
MO U3y4eHUIo
BMOXMMUYECKNX
npoLEeCcCcoB,
NMPOUCXOAALLMX
B KNneTke
YyeroBeka

Bonpocsi k onpocy




Ne
n/n

HanmeHoBaHue

pasgena AucUunInHbI

(Mogynsi)

KomneTeH
umsi(v)

NHankaTop(bl)
[OCTUXKEHNS
KOMMNeTeHLUN

OueHouHble cpeacTBa

npoL,eccoB
1 SIBMNEHUN,
npoucxons
LKNX B
KneTke
yenoBeka

MeTabonuam nunuaos
W UX porb B OpraHnsme

OrlK-1.
CnocobeH
MCMNonb30B

aTb 1
NPUMEHSTb
dyHaameH
TanbHbIE U
npuknagH

ble
MeauLMHC

Kne,
€CTeCTBEH
HOHay4HbI
€ 3HaHug

ans
NMOCTaHOBK
nun
peLleHns
CcTaH4apTH

bIX U
WHHOBALMO

HHbIX

3agad
npodpeccu
OHarsnbHOM
OeaTenbHo
cTH

OrlK-1.2.
Wcnoneayet
OCHOBHbIE
€CTEeCTBEHHOHay
YHbIE MOHATUSA U
mMeToabl
ncecrnegoBaHum
npuv peLueHnn
npodeccuoHanb
HbIX 3a4au.

Bonpocsi k onpocy

MeTabonusm 6enkoB u
MX POSib B OpraHu3me

Orl1K-5.
CnocobeH
K
opraHusad
uun
ocCyLLecTB
neHuo
npuknagH
bIX U
npakTuyec
KUX
NPOEKTOB
M UHbIX
Meponpus
TUI No
N3y4eHuto
onoxummny
€CKUX U
domaunonor
NYEeCKnX
npoLieccoB
" ABINEHUN,
npoucxoas
LUX B
KneTke
yernoBeka

OrlK-5.1.
[MoHnmaeTt
CYLLHOCTb

dur3unko-

XUMUNYECKUX,
ONOXUMUYECKNX

NpoLIeccoB ,
NPOUNCXOAALLNX

B KIneTke
yernoBeka

Bonpocesi kK onpocy

Porb 0CHOBHbIX
O1MomMaKpoMOrnekyn B

OrK-5.
CnocobeH

MK-5.3.
OpraHusyeTt u

Bonpocsli k onpocy




lNpoMeKyTo4Haa aTTectaumsa

Ne
n/n

HanmeHoBaHue

pasgena AucUunInHbI

(Mogynsi)

KomneTeH
umsi(v)

NHankaTop(bl)
[OCTUXKEHNS
KOMMNeTeHLUN

OueHouHble cpeacTBa

pa3BnTUn naTonornn

K
opraHusau
mun
ocyLlecTB
neHno
npuknagH
bIX U
npakTuyec
KUX
NPOEKTOB
M UHbIX
Meponpus
TUI No
N3y4yeHuto
onoxmmmny
E€CKUX U
dusmonor
NYECKnx
npoLeccoB
1 ABIEHUN,
nponcxoas
LWKMX B
KreTke
yenoseka

npoBoauT
MEepOonpuUaTUS
Mo U3yYeHuto
ONOXUMMNYECKMX
npoLeccos,
NPONCXoasALLNX
B KrneTKe
yernoBeka

M poMeXyTo4Haa aTtrectauunsa

dopma KOHTPOIsS — 3a4€T C OLIEHKOW

lMepeyveHb 8ornpocos
lNpakmuyeckoe 3adaHue

dopma KOHTPOAIA - 3a4€eT C OLIEHKOM, DK3aMeH
OueHoYHblEe CpeaCcTBa AN MPOMEKYTOYHOM aTTecTaumm

3ayeT c oueHKoM: nepeyeHb BonpocoB (KMM), npakTMyeckme HaBbikM JK3ameH: MepeyeHb BornpocoB (KUM),

npakTM4eCKkme HaBblKK

20. TunoBble OLEHOYHbIe cpeAcTBa M MeToAuYeCcKMe MaTepuanbl, onpegensiowue
npoueaypbl OLleHUBaHUA

20.1. TeKywWwMn KOHTPONb yCNeBaeMoCTun

KOHTpo/ib ycneBaemMoCcTH No AUCLMMJIMHE OCYLLECTBAAETCA C MOMOLLBIO CIeAYHLWMX OLEHOYHbIX CpeacTB:

1. TeKywas aTrectauma
[lepeyeHb Bonpocos 8718 mekywel ammecmayuu K pazdeny 1 "O6wue npedcmasnieHus o besakax”

1

O 00 N o0 U1 A W N

10. MNMpocTbie U CNoXHble GENKMU.

11. Bbiaenenue n ouncTka 6en1KoB.

. HeCTaH,D,apTH bl€ aMMHOKMC/IOTbI.

. Benku n ux dyHKumM.

. AMMHOKMC/IOTbI; MX CTPOEHME U YHKLMM.

. dUsnyeckue ceoMCcTBa aMUHOKMCIIOT.

. AMMHOKMCAOTBI C NONIAPHbIMU paanKaslaMU.

12. DopMMpOBaHUE BTOPUYHOM CTPYKTYPbI.

. AMMHOKMCAOTBI C 3apAXXeHHbIMMU paMKaslaMun.

. XMMUYecKme CBOMCTBA AMWUHOKHMCIOT, 06pa3OBaHMe nenTnaHbIX cBs3en.

. Nentngbl, ux CTpOo€HHE " 6uonormyeckas posb.

. K}'IaCCl/I(bMKaLIMFI AMMHOKMCNOT. AMMHOKUCIOTBI C FMAPO¢O6HbIMM HEeNONAPHbIMKU paMKaslaMun.




13.
14.
14.
16.
17.
18.
19.
20.

21

24,
25.
26.
27.
28.
29.
30.

[ nobynspHble 6eKkn, HOPMMPOBaHME JOMEHHOM CTPYKTYpbl. TPETUYHAA M YETBEPTUYHAA CTPYKTYpa.
BozopacTBOopuMbIE BUTaMMHBI.

*KvpopacTBop1Mble BUTaMMHbI.

®epMeHTbl 1 DYHKLMM.

OCHOBHblE NOHATUA SH3UMONOTUN.

KodepmeHTbl 1 KodaKTopbl.

EAMHUUBI aKTMBHOCTM (PEPMEHTOB.

Knaccudumkaumsa depmeHToB.

. ®aKTopbl, BMAIOLME HA aKTMBHOCTb (PEPMEHTOB.
22.
23.

BamsHMe TeMnepaTypbl Ha CKOPOCTb PEPMEHTATUBHOM peakLymu.

BAnsAHKME KOHLEHTpaLMKU MOHOB BOAOPOAA Ha CKOPOCTb (PePMEHTATUBHOM peaKLmM.

3aBMCMMOCTb CKOPOCTU (hEPMEHTATUBHOM PeaKLmM OT KOHLEHTpaLuM cybCTparta.
YpaBHeHMe Munxasnuca-MeHTeH. OnpeaeneHre KM M MaKCMMaibHOM CKOPOCTM.
MHrubmpoBaHue 1 akTMBauus epmMeHTOB.

AKTMBauMa hepmeHTOB

MexaHn3m AencTBUA (hePMEHTOB.

PerynatopHble ¢bepMeHTbl. Annoctepuyeckne (epmMeHTbl.

®epMeHTbI, peryimpyemble nyTem KOBaJIEHTHOM MOAUMUKALMM.

[lepeyeHb Bonpocos K pa3zdeny 2 "/lbixamebHbll Memaboiusm”

1.

®a3bl MeTaboIM3Ma - KaTaboIM3M M aHa60/IM3M. [ 1laBHble CTaAuM KaTabo/IMYECKUX M aHABOIMYECKUX

npoLEeccoB.

2
3
4
5
6.
7
8
9
10
11
12

13
14

. MyTn npeBpalyeHunsa n1pysaTa.
. TMKoNK3 - LeHTpasIbHbIM NYTb KaTaboNmn3ma rtoKo3bl.
. CnupToBOE, MONIOYHOKMC/I0€ BPOXKEHME.

. MupyBaTaernaporeHasHbIM KOMMEKC.

Uukn Kpebca.

. DNIeKTPOHTPAHCNOPTHAsA UMb MUTOXOHAPUM.

. XeMMoCMOTHYeCKana Teopusa Mutyenna.

. TpaHCNOpTHbIE CUCTEMBI BHYTPEHHEN MUTOXOHAPUA/IBHOM MEMBPaHbI.
. Perynauua abixatesibHbIX NpoLeccos.

. FnnoKkecHnaTHbIM LKA,

. NMeHTo30docdaTHbIM NyTb.

. UMKN MoYeBMHDI.

. B-okncnenme KUPHbIX KNUCNOT.

[epeyeHb Bonpocos K paszdeay 3 "MemaboausmM v2/1e80008 U UX po/ib 8 op2aHusme”

1.
2.
3.
4,

KnaccudurKkaums 1 cTpoeHue yrieBooB.
OcCHOBHble NyTH pacrnaza yr/1eBoAoB.
CUHTE3 M MO6GUM3ALMA TIMKOTEHa.

AHa3pO6HbIN MMKONU3.



5. A3po6HOro ramkonms.

6. In1KoreHonms.

7. AnOTOMMYECKUI pacnaj yr1eBoaoB.

8. MNatonormn BcacbiBaHUA U OOBMEHA Yr/eBOA0B.

9. CaxapHbi¥ amaber.
[epe4yeHb sonpocos K paszdeny 4 "Memaboiu3m aunudos U UX poJib 8 op2aHu3me”
1. Knaccudmkauma aMnugos.

. [ ntokoHeoreHes.

. PeunrnpokHasa perynauma raMkonmMsa v raoKoHeoreHesa.
. FAMOKCHMNaTHbIM UMKA.

. B1UocKHHTE3 KUPHBIX KUCNOT.

. bB1ocuHTE3 aMMHOKMCAOT.

N O o A WwWwN

. HapyweHue naunuaHoro o6meHa.

[lepeyeHb Bonpocos K pasdesny 5 "Memabosiu3M 6e/1Kko8 U UX poJib 8 op2aHu3me”
1. ®yHKUMM BENKOB B OpraHM3Me.

2. lNepeBaprBaHMe U BCacbiBaHME GE/KOB.
3. MeTab01M3M aMMHOKMUCIOT.

. O6MeH oTAeIbHbIX aMUHOKUCAOT.

. MaTtonormm o6mMeHa aMMHOKMCAOT.

. buocuHTes 6enkos m HYKNENHOBbIX KACJIOT.

N O UM

. Pacnag vt cMHTE3 HYKNeonpoTenHoB.

8. b1ocnHTe3 1 pacnaj XpoMOnpoTEUHOB.
[lepeyeHb Bonpocos K paszdeny 6 "Posb 0CHOBHbIX BUOMAKPOMOJIeKY 8 pa3sumuu namoso2ul”
1. TOPMOHbI 1 MeamaTopbl.

. Ponb ropmoHoB B opraHusme.
. Ponb Megmnatopos B opraHmsme.

2

3

4. TOpMOHbI U peLenTopbl.

5. BropnyHble mecceHaKepbl.
6

. MeamupHCcKue acnekTbl SHAOKPMHOIOM M.

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

10. BMOXMMHUYECKME NoKa3aTeM B 1abOpaTOPHO-KIMHUYECKOM AMArHOCTHUKE.

MpumepHbie TeMbl pedepaTos:
1. Knaccndmkauma m xapaktepucTmka 6esKoB.

2. MeToap! BbigeneHua 1 bpakLUMOHUPOBaHUA BE/KOB.
3. MHOXecTBeHHble hopMbl 6ENKOB.
4. KatanuMTMYeCKu akTUBHbIE BEsKM.

5. MpocTble 1 CNOXHbIe GEIKN.



6.
7.
8.
9.
10

YyacTme 6e/IKoOB B METAO0JIM3ME KJIETKM.
CurHanbHble 6eNKM OpraHusma.
®yHKUMM BENKOB B KNETKE.

dopmMpoBaHME AOMEHHOM CTPYKTYpbl 6€/1KOB.

. HecTpykTypHas opraHusaumsa 6e/KoB.

TekKywwan atTectayma npomsBoaMTCs B popMax: - yCTHOro onpoca (onpoc, cobecesoBaHMe); - MMCbMEHHbIX
paboT (labopaTopHble paboTbl, pedepaThbl).

20.2 MNMpomexkyToUHasa aTTrecrayma

MpoMexyToyHaa aTtTecTauma no AUCUUMNIMHE OCYLLECTBAAETCA C NMOMOLLbIO C/IeAYIOLWMX OLEHOYHbIX CPeACTB:
CobecenoBaHue No Bonpocam K 3a4eTy (4 ceMecTp):
MepeyeHb BONPOCOB AN TEKYLIEM aTTecTaumm K pasgeny 1 "O6lme npeacTaBneHms o 6enkax”

1.
2
3
4,
5

6
7
8.
9

10

11.
12.
13.
14.
15.
16.
17.
18.
19.

AMMHOKMCNOTbI; MX CTPOEHME M DYHKLMM.

. ®U3nyeckue cBOMCTBA aMMHOKMUCIIOT.

. K}'IaCCl/Id)MKaUMFI AMMHOKMCNOT. AMMHOKUCIOTBI C FMADO¢O6HbIMM HENONAPHbIMU paAnKalaMU.

AMMHOKKUCNIOTBI € NoONTIAPHbIMU paMKaJlaMH.

. AMMHOKUCNIOTBI € 3apAXeHHbIMKU paMKaslaMu.

. XMMMYeCKMe CBOMCTBA AMWUHOKHMCIOT, 06pa3OBaHMe nenTnaHbIX cBA3eMN.

. HectaHgapTHble aMMHOKMCNOTBI.

MenTuabl, UX CTPOEHUE U 6uonormyeckas poO/ib.

. benku 1 ux byHKumK.

. MpocTble U cnoxHble GenKu.

BblaeneHue 1 oumctka 6enKkoB.

dopmMpoBaHME BTOPUYHOM CTPYKTYpbl.

[ nobynapHble 6e/KM, HOPMUPOBaHME AOMEHHOM CTPYKTYpbl. TpeTMYHaA 1 YeTBEpPTUUHAA CTPYKTYpa.
buonormyeckue yHKUUKM 1 KnaccnduKauma yrneBosos.

MoHocaxapuapl: CTpoeHMe U DYHKUUM.

Auvcaxapuapl, noimMcaxapuabl: CTpoeHue U yHKLUM.

JivnuAabl.

BoaopactBoprMble BUTaMMHbI.

Kupopactsopumble

BUTAaMUHDbI.

20.
21.
22.
23.
24,
25.
26.
27.

®epMeHTbl 1 DYHKLMM.

OCHOBHblE NMOHATUA SH3UMOJIOT M.

KodepmeHTbl 1 KodaKTopsbl.

EAMHMUBI aKTUBHOCTM (pEPMEHTOB.

Knaccudumkauma depmeHToB.

®aKTOpbl, BAMAIOLME HA aKTUBHOCTb (PEPMEHTOB.

BnusHMe TeMnepatypbl Ha CKOPOCTb (PEPMEHTATUBHOM pPeaKLMM.

Bauanue KOHUEHTpaunn MoHOB BOAOPOAa Ha CKOPOCTb (bepMeHTaTMBHOFi peakumn.



28. 3aBMCUMMOCTb CKOPOCTU (DEPMEHTATMBHOM peaKLUMM OT KOHLUEHTpauum cybecTpara.
29. YpaBHeHWe Muxasnunca-MeHTteH. OnpegeneHre KM U MakcMMasibHOM CKOPOCTM.

30. NHrubrpoBaHue 1 akTMBaUMsa GepMEHTOB.

31. AKTnBauua pepmeHTOB
32. MexaH13M AencTBMA (hepMEHTOB.
33. PerynatopHble pepMeHTbl. Annoctepuyeckme hepmeHThl.

34. ®epMeHTbI, peryiMpyemble nyTeM KOBaJIEHTHOM MoaudbMKaLmM.

MepeyeHb BONpOCOB K pasaeny 2 "/pixaTe/lbHbli META60IM3M"

1. ®asbl MeTaboM3Ma - KaTaboIM3M M aHab0M3M. [NaBHble CTaganM KaTaboIMYEeCKMX U aHaboIMYECKMX
npoueccos.

. MyTn npeBpalyeH1sa nmMpysaTa.
. TMKONM3 - LeHTpa/ibHbIM NYTb KaTabo/IM3Ma I/II0KO3bl.

. CNUpTOBOE, MOJIOYHOKMUCIOE BPOXKEHME.

2
3
4
5. MupyBaTAernaporeHasHbiM KOMMIEKC.
6. LUmkn Kpebca.

7. DNEKTPOHTPAHCMOPTHAA LieNb MUTOXOHAPWHM.
8

. XeMHMoCcMOTHYEeCKana Teopma Mutyenna.

31. AkTMBauMa epMeHTOB
32. MexaH13M aencTBMA hepMEHTOB.
33. PerynatopHble (bepMeHTbl. Annoctepuyeckme hepmeHThI.

34. depMeHTbI, peryaMpyembie nyTeM KoBalEHTHOM MoaMMbUKALMM.

MepeyeHb BONpPOCOB K pasgeny 2 “AbixaTesbHbli META60/IM3M"

1. ®as3bl MeTabosiM3Ma - KaTabosIM3M M aHaboM3M. [naBHblE CTaZMM KaTabo/IMYECKMX M aHaboIMYECKMX
npoLeccos.

. MyTn npeBpalleH1sa nmMpysara.
. TIMKONM3 - LEeHTpasIbHbIM NYTb KaTabomM3ma r/IloKo3bl.
. CNMpTOBOE, MOJIOYHOKUCJI0E BPOKEHME.

. MupyBaTaernaporeHasHbIM KOMMEKC.

. DNIeKTPOHTPAHCMNOPTHAA Lemnb MUTOXOHAPUHN.

. XeMMoCMOoTHYeCKaa Teopusa Mutyenna.
epeyeHb BOMpoCoB K pasgeny 4 "Metaboan3m AMNMAOB U UX POab B opraHmMame”
. Knacecudukauua nmnuaos.

2

3

4

5

6. Unkn Kpebca.
7

8

n

1

. FniokoHeoreHes.

. PeunnpokHas perynauma raMkonusa v rnioKoHeoreHesa.
. TnroKkcunaTHbIM LK.

. BMOCKHTE3 XMPHbIX KUCNOT.

. bB1ocuHTE3 aMMHOKMCAOT.

N o0 o A WwWN

. HapyweHune nunuaHoro o6meHa.

MepeyeHb BONPOCOB K pa3geny 5 "MeTa60113m 6EKOB U UX POJib B OpraHmMsme”



1. ®yHKLUMM BENKOB B OpraHM3ame.

. NepeBap1BaHMe U BcacbiBaHME HEJIKOB.
. MeTab0/1M3M aMMHOKMCAOT.

. O6MeH oTae/IbHbIX aMMHOKMCIOT.

. NaTonorMm o6bMeHa aMMHOKMUCIOT.

. briocnHTE3 6enkoB m HYKN1I€MHOBbIX KMC/IOT.

N o0 o N W N

. Pacnag v cuHTe3 HYKN€O0NnpoTENHOB.

MpuMepHble TecToBble 3a4aHMA

KomneteHuumn: OMNK-1. CnocobeH Mcnosnb3oBaTb M NPUMEHATb PyHAAMEHTAJIbHbIE U NMPUKIaAHbIE
MeJaNLMHCKME, eCTeCTBEHHOHAYYHble 3HaHMA ANA MOCTAHOBKU U peLleHmsa CTaHAaPTHbIX M MHHOBALMOHHbIX
3aza4 npodeccroHanbHOM AeATeNbHOCTH

1. B pasrap nuwieBapeHus B KpOBU YPOBEHD I/IHOKO3bl A0CTHI 8,2 MMOo/Ib/ . KakoM npouecc ycuamBaeTcs B
neyeHu?

a) r/MKoreHoreHes
b) rnokoHeoreHes
C) TJIMKOreHo/m3
d) ramkonus
2. Tp1 Kakux 3HaYEHMSAX OKO3bl B KPOBU OyAeT HabtoAaTbCA IIOKO3YpUs?
a) 3,3 MM/n
b) 5,5 MM/n
c) 4,0 MM/n
d) 9,8 MM/n

3. OnumcaHo ABa TMna 3a6osieBaHMi. Ans oHOro xapaktepeH aedeKT docdopunasbl Mbillll, A8 APYroro -
neyeHu. HasoBuTe NpU3HaKM 3TUX 3a60n1eBaHUM. KaK MBMEHUTCA KOHLEHTPALMA JlakTaTa B KpOBU noce
(usmyeckon Harpysku? KakoBa peakumsi 60/1bHbIX Ha BBEAEHWE I/Il0KaroHa?

Ana oteeTa:

1. BcnomMHUTE, B KaKOM npouecce yyacteyeTt docdhopuniasza?

2. Hanuwute cxeMy npouecca. Yem pasiMyaloTca 3TM NPOLECChl B NEYEHM M MbILLAX?

3. B Kakom cniyyae dmanyeckan HarpysKa CONpoBOXKAAETCA FrMnepaakTaTeMmen?

4. YyacTue r/iloKaroHa B perysisumm yr/ieBogHoro oomeHa.

JtanoH oteeTa: Pocdhopunasa yyactsyet B hocchoposimse riaMkoreHa.

INUKoreH — (FIMKOreH-rIoKO3HbIM OCTATOK) + roKo3a-1-¢ocdart — rakosa-6-docdaTt —rawoKosa (B
neyeHu) UM 06pas3oBaHME SHEPreTUYECKMX CyHCTpaToB (B MbILLLLAX)

MNpu pedekte pocdopmnasbl Mol ByaeT HabAAATLCA MblleYyHas cnabocTb. Mpu gedekte docdopmnassl
neyeHu 6yayT yBe/IMYEHbl pa3Mepbl 3TOr0 opraHa, Habl4aeTca rMNoriMKeMmS.

KoHueHTpauus nakTata nocsie usnM4eckom Harpyskm He USMEHMTCS.

BBegeHWe raoKaroHa BbI3OBET MMMNEPT/IMKEMUIO 3a CHET CTUMYIALMM TJIIOKOHEOreHe3a

Kputepuu oueHmnBaHMA:

e 10 6annoB: AaHbl pa3BepHyTble OTBETHI HA BCe 4 BOMNpPOCa;

e 8 6asn0B: AaHbl OTBETHI HA 3 BOMpoca M3 YeTblpex, MO0 AaHbl YETbIpe OTBETA, HO MMEIOTCS
He3Ha4MTe IbHblE MOrpeLHOCTU B (DOPMYIMPOBKE OTBETOB;

e 5 6ann10B: AaHbl N06ble ABa OTBETA M3 YETbIPEX, HO C HEOHXOAMMBIMM NOACHEHUSAMM, IGO0 YKa3aHbI
TPY OTBETA, HO HEOBXOAMMbIX MOSCHEHUM HET, IM60 B MOSCHEHUSAX NPUCYTCTBYIOT HE3HAYMUTEIbHEE
OLLMBKM;

e 2 6anna: gaH OTBET TOJIbKO Ha OAMH BOMPOC M3 YETbIPEX C HEOBXOAMMbIMU NMOACHEHUAMM, MO0
yKasaHbl ABa O0TBETa, HO 6€3 NOACHEHWUM M YTOUYHEHMM;

e 0 6ann0B: AaH HEBEPHbIA OTBET.

4. K pacTtBopy, coZeprKalleMy caxapo3y M Kpaxmasn, 406aBuan hepMeHTbI, BblAe/IEHHbIE U3 CIM3UCTOM
060/104KM TOHKOIO KMILEYHMKA. HanuwmTe peakumio, KOTopas MOXET NMPOM30MTH B JaHHOM OMbiTe. YKaxuTe
depMeHT.

DTaJIoOH oTBeTa: caxapo3a — (PYKTO3a + /II0Ko3a ((PepMeHT - caxapasa); Ha Kpaxman (pepmeHTbI
KMLIEYHUKA HEe AeMCTBYIOT

Kputepun oueHmBaHuMA:




e 5 6an/10B: HanucaHa peakums, yKasaH (epMEHT, eCTb YTOYHEHME NPO OTCYTCTBME BO3AENCTBUA
(bepMeHTOB TOHKOr0 KMLIEYHMKA Ha Kpaxman
e 2 6anna: HanMcaHa npaBWJibHas peakuus, HO He yKasaH (hepMeHT, B0 He CKa3aHo, YTO Kpaxman
He nozBepraeTca Bo3AeNCTBUIO (DEPMEHTOB KMLLIEYHMKA
e 0 6ann0B: AaH HEBEPHbIA OTBET
5. XpycTanuK rnasa sBNSETCA CBETONPENOMSIOWEN CPeAoM r1asa, M MUTOXOHAPWUM B HEM OTCYTCTBYHOT. B
KayecTBe MCTOYHUKA SHEPTMU B XPYCTA/IMKE MCMO/Ib3YETCA MtoKo3a. KakoM nyTb KaTabosmM3ma r/toKo3bl
obecneymBaeT sHepruen AT® xpycTanuk rnasa?
JTaJIoOH oTBeTa: M/IMKONU3
e 2 6ansa - yKa3aH BEpPHbI OTBET;
e 0 6an/10B - yKa3aH HEBEPHbIM OTBET, B TOM YMC/I€ YAaCTMYHO

KomneTteHuumn: OMNK-5. CnocobeH K opraHm3aumm 1 oCyLLEeCTBAEHMIO MPUKNAAHbIX U NMPAKTUHECKMUX MPOEKTOB
M MHbIX MEPOMNPUATHI MO U3YHEHMIO BUOXUMMYECKMX U (DU3MONOTMYECKMX MPOLECCOB M ABNEHUM,
NPOMCXOAALLMX B KNIETKE YeioBEKa
1. ConAHyI0 KNCOTY eNyA04YHOro COKa Hesb3A UCM0/b30BaTb A1

a) AeHaTtypaumu 6enkos

b) ruaponnsa 6enkoB

C) akTMBaumu nencmHoreHa

d) 6aKkTepuuMaHOro AeMCTBMUS

2. AnAa aKTMBaUMM TPUINCMHOTEHA B CpeAy HYXKHO f06aBMTb
a) XMMOTPMUMCUH
b) nencuH
C) 3HTeponenTupasy
d) amuHonenTuaasy
3. 3HayeHune KoadhduumeHTa ae-Putuca 4,5 cenaetenncreyet
a) O pasBUTUM MHCY/IbTa
b) TOKCMYECKOM nopaxeHmn nevyeHu
C) MHMEKUMOHHOM NOPAKEHMM NEYEHU
d) o nopa)keHun MMOKapaa
4. CKoNIbKO MoJieKyn aueTma-KoA HaZo OKMC/IMTb A0 YIEKMCIONO ra3a M BoApl, YTOObI MOKPLITh
3HepreTMyecKme 3aTpaTtbl Ha CMHTE3 5 MONEKY/T NaIbMUTUHOBOM KMCNOTbI? CKobKO Monekyn HAADH npu
3TOM 3artpartuTca? Ana oTeerta:
1) HanuwuTe cymMapHOe ypaBHEHWE CMHTE3a NaJIbMUTUHOBOM KMUC/IOThI.
2) MoacuuTarmTe 3HEepreTMYecKme 3atpaTbl HA CMHTE3 Na/IbMUTUHOBOM KUC/IOTbI.
3) HanuwuTte cxeMy okucneHns auetnn-KoA Ao yrnekmcaoro rasa v Boabl.
4) YKaxkuTe sHepreTUYecKui BbIXoZ NMoJIHOFO OKMCIeHMA aueTun-KoA.
DTa/IoH oTBeTa: 3 MOJIEKY/Ibl, TaK KaK Ha CMHTE3 5 MOJIEKYN Na/IbMUTMHOBOM KMCOTbI TpebyeTca 35 ATO, a
npu okncneHuun 1 auetmn-KoA obpasyetcs 12 ATO.
1) aueTnn-KoA + 7 manoHun-KoA + 14 HAA®H — nanbmutnHOoBas kKucnaota (C16) + 7 CO, + 8 CoA-SH + 14
HAAD" + 6 H,0
2) Ha cuHTE3 1 MOoNEeKy bl Na/IbMUTMHOBOM KMCIOTbl TpebyeTca 7 monekyn AT® ana o6pasoBaHus 8 MoNEKyN
manoHun-KoA
3) auetmn-KoA+okcanoauetaT—uMTpaT (UumMpamcuHmMasa)
UMTpaT—LUMUC-aKOHUTAaT—M30UMTPpaT (aKOHUMameauopamasa)
usoumtpat +HA/ —2-okcornytapat + HAAH (usoyumpamaoezudpozeHasa)
2-okcornytapat +KoA-SH + HAZ —cyKkumHmnn-KoA + HAAH +CO, (2-0r4r)
CYKUMHUN-KOA+T O +PH—cyKumHaT+[ T (cykyuHuUi-KoA-cuHmemasa)
cykumHat +®A/l —dymapar + PAAH,; (cykyuHamoe2uopozeHasa)
dymapat+H,0—manat (gpymapamaudpamasa)
manat+HA/Z, — okcanoauetat + HAAH (ManamdezudpozeHasa)

4) TakMM 06pa3om, Npu oKUCAEHMM 1 MoneKy bl aueTun-KoA obpasyetca 3 monekynbl HAAH (8 3TL, oHu
Jat 9 ATO); 1 PAAH; (2ATO) u 1T TO(Mam 1ATD). CyMmapHO NoayyaeTca, CTO NPU OKMCNIEHUM aLeTnn-KoA
[10 YrIeKMCJIOro rasa M BoAbl obpasyeTca 12 monekyn ATO
KpuTepuu oueHnBaHMA:

e 10 6annoB: faHbl pa3BepHYTbIE OTBETbI Ha BCE 4 BOMPOCaA;




e 8 6an/10B: AaHbl OTBETHI HA 3 BOMpOCa U3 YeTbipeX, IM60 AaHbl YETbIpE O0TBETA, HO MMeTCA
He3HaYMTe/IbHble NMOrPELIHOCTU B hOPMY/IMPOBKE OTBETOB,;

e 5 6an710B: AaHbl Nto6ble Ba OTBETA M3 YETbIPEX, HO C HEOOXOAMMbBIMM NMOSCHEHMAMM, IMB0 YKasaHbI
TPY OTBETA, HO HEOBXOAMMbBIX MOACHEHWUM HET, IM60 B NOACHEHWUAX NPUCYTCTBYIOT HE3HAUUTENIbHEE
OLLUMBKM;

e 2 6anna: AaH OTBET TOJIbKO HAa OAMH BOMPOC M3 YETLIPEX C HEOBXOAMMbIMM MOACHEHUSAMM, NGO
YKasaHbl jBa OTBETA, HO 6€3 NOSCHEHMM 1 YTOYHEHWM;

e 0 6annoB: JaH HEBEPHbIM OTBET.

5. Kakum 06pa3om MOXKHO onpeaenunTtb KoHueHTpaumio AHK B uccnegyemont npo6e?
DTanoH oteeTa: Ana onpedeneHusa KoHueHTpauum AHK (1) ee npeaBapuTe/ibHO HEO6XOAMMO BbIAENUTL U3
uccnesyemoro o6pasua M O4UCTUTL OT NpUMece. (2) KoHLEHTpauMsa HYKIEUMHOBBIX KUC/IOT ONpeaensieTcs
cnekTpodoToMeTpUYECKU NpU AnnHe BoHbI 260 1 280 HM. (3) Mo M3BECTHOM ONTMYECKOM MIOTHOCTM MOXKHO
paccunTatb KonmdectBo AHK (MKr/mkn): AAyqox pas6asneHme x50 / 1000, rae AAy - pasHMLA ONTUYECKOM
NAOTHOCTM pacTBopa HK 1 pactBoputens.
Kp1Tepuu oLeHUBaHMSA:
e 5 6ann10B: NOJIHOCTBIO pacnucaHbl BCe TPU NMyHKTA 3TaJ/loHa OTBETA
e 2 6anna: HanMcaHo, YTo onpeaenieHne KoHueHTpauumn AHK onpeaenseTtca cnekTpodoToMeTpUYecKH
npu AnmHe BosHbl 260 1 280 HM, HO He CKa3aHOo O nNpeABapuTe/IbHOM BblgeNeHN U OYUCTKM HK|
JIM60 He yKasaHa opMyJia nepecyeTta KoHueHTpauuu HK.
e 0 6ann10B: AaH HEBEPHbIA OTBET

6. Ana pacyeTa KoapduumeHTa ge-Putrca HEO6XOAMMO U3MEPUTb aKTUBHOCTb

JTanoH oTBeTa: acnaptataMmHoTpaHcdepasbl (ACAT) 1 anaHWMHamuHOTpaHcdepasbl (ANAT)
e 2 6ansia - yKa3aH BEPHbI OTBET;
e 0 6annoB - yKa3aH HEBEPHbIN OTBET, B TOM YMC/IE YAaCTMYHO

7. Kakas ¢yHKuma 6enkoB cHuxkaetca TOJIbKO npu Taxenbix dopmax 6e/1K0BOM HEeA0CTaTOYHOCTH
JT1anoH oTeeTa: epmeHTaTMBHaA QYHKLUUA

e 2 6anna - yKasaH BepHbii OTBET;

e (0 6annoB - yKasaH HEBEPHbIA OTBET, B TOM YMC/IE YAaCTUYHO

OnucaHue TexHonornu npoeeneHunsA 3aHATUN

CamocTogatenbHas paboTa CTy4eHTOB BKoYaeT NOArOTOBKY K YCTHOMY onpocy. [inga aToro
CTYAEHT M3yyaeT nekumn npenogasarternsi, OCHOBHYIO U AONOMHUTENbHYIO nuTepaTypy, nybnvkauum,
nHpopmaumto n3 IHTepHeT-pecypcoB. Tema 1 BONpoChkl K CEMUHAPCKMM 3aHATUSIM, BONPOCHI ANs
CaMOKOHTPONS coaepxatcs B paboyen yuebHOM nporpamme 1 4OBOAATCA A0 CTyAEHTOB 3apaHee.
OhheKkTMBHOCTL NOATOTOBKN CTYAEHTOB K YCTHOMY ONPOCY 3aBUCUT OT KayecTBa 03HaKOMITEHUS C
pEeKOMeHAO0BaHHOM NuTepaTypon. [nsa noaroToBKn K yCTHOMY onpocy, 6nuu-onpocy CTyaeHTy
Heob6X0aNMMO 03HAKOMUTBLCS C MaTepManoMm, NOCBALLEHHBIM TEME CEMUHApPa, B y4eOHMKe nnun apyrom
pEKOMEHAOBaHHOM nuTepaTtype, 3anncax ¢ NEKUMOHHOro 3aHATus, 06paTnTb BHUMaHUe Ha yCBOEHWE
OCHOBHbIX MOHATUI OUCLMMIVHDI, BbISBUTb HESICHBbIE BONPOCHI M NogobpaTtb AONOMHUTENbHYIO
nuTepaTypy ANsi UX OCBELLEHWS, COCTaBUTb TE€3UCHI BbICTYMNMNEHNS NO OTAEMNbHbIM NPOGNEMHbLIM
acnekram.

Onpoc npeanonaraeT YyCTHbIM OTBET CTyAeHTa Ha OAMH OCHOBHOW M HECKOSBbKO AOMONHUTENbHbIX
BonpocoB npenogasatens. OTBET CTyAeHTa AOMKeH NpeacTaBnsaTb cobon pasBépHyToe, CBA3AHHOE,
NOrMYEeCcKn BbICTPOEHHOe coobLueHmre. Mpu BbiICTaBNeHMN OLEHKM NpenofaBaTenb yunToiBaeT
NpaBUIbHOCTL OTBETA MO CoAEepKaHMI, ero NocrneaoBaTeNbHOCTb, CAMOCTOATENBHOCTb CYXKAEHWI U
BbIBOJOB, YMEHME CBA3bIBaTb TEOPETUYECKMNE NOSMOXKEHNS C MPAKTUKON, B TOM Yncne un ¢ byayuien
npodeccnoHanbHOM AeATenNbHOCThIO.

Llenbto nabopaTopHbix paboT No gucumnnuHe asnseTca npuobpeTeHne cTyaeHTaMy HaBbIKOB
CaMOCTOSITENbHOrO BbINONIHEHNSI NabopaTOPHLIX MCCNegoBaHMI U aHanunsa pesynbtatoB. Kaxaas
nabopatopHasi paboTa TpebyeT npeaBapuTENbHOIrO N3y4eHns TeopeTmuyeckoro matepmana. MNpm
BbINOSIHEHMM NabopaToOpHOro aKkcnepumeHTa obs3aTenbHO cobnogeHne npaBun TeXHNKM 6esonacHocTu!
Mepen BbinonHeHMEM nabopaTopHbIX paboT CTyAEeHThl OOMKHbI MPOUTU "UHCTPYKTaX MO TEXHUKE
6e3onacHOCTU' 1 pacnucaTbCa B COOTBETCTBYHOLEM XXypHane. TOonbKO Nocne 3Toro CTyAeHT MOXET
ObITb JONYLUEH K NPOBEAEHN0 aKcnepmuMmeHTa. B xoae BbinonHeHns nabopaTopHbiX paboT CTyaeHTbI



BHMMaTENbHO HAbNAaT 3a XO40M peakunii, NPOBOAST U3MEPEHUS N 3anNnCbiBalOT HabnoaeHns B
paboumnn xxypHan. lNMocne BbinonHeHnsa nabopatopHon paboTbl CTyaAeHT ochopmnseT otyeT. OT4veT
BbINOSIHAETCS OTAENbHO NO Kaxkaow nabopaTtopHou paboTe. B otyeTe 4omkHbl ObITh criegytowme
pasgenbl: 1. Llenb BbinonHeHnsa paboTtbl 2. TeopeTuyeckunin pasgen 3. Xog pabotbl 4. BeiBoabl
BbinonHmB nabopaTopHbI NPaKTUKYM, CTYAEHT AOSMKEH YMETb U3NOXUTb XOA BbIMNOMHEHUS OMbITOB,
06BACHUTL pe3ynbTaTbl paboTbl 1 BbIBOAbI U3 HUX M NognNucaTb OTYET Y NpenogaBaTens.

TpeboBaHUA K BbINONMHEHUIO 3afaHUN (MNK WKanbl U KPUTEPUU OLLEHMBaHUA)

Kputepun oueHnBaHus
KOMMeTeHUMN

YpoBeHb CHOPMUPOBAHHOCTU
KOMMeTeHUMN

LLIikana oueHok

O6yuatowmiica B NoniHon mepe
BnageeT NOHATUMHLIM annapaToM
AaHHOM obnacTu Hayku
(TeopeTnyecknMn ocHOBaMm
ANCUUNANHBL), cnocobeH
WNNIOCTPUPOBATL OTBET
npumepamu, paktamu, AaHHbIMM
Hay4HbIX UccreJoBaHWN,
NPUMEHNATb TeopeTU4eckune
3HaHWA Ans peLeHns
npakTU4ecknx 3agad B 06nacTtu
BUOXMMUM N MONEKYNSIPHOM
Guornorun, kacarwLlencs Npodnem
MeaNLNHBI

NoebiweHHbIl yposeHb

OmrnuyHo

Ob6yvatoLumiics Bnageet
NOHATUMHBLIM annapaTom JaHHON
obnacTtu Hayku (TeopeTnyecKummn
OCHOBaMW ANCLUMIINHBI),
OEMOHCTPUPYET OCBOEHME
3HaHWN, YMEHWU, HAaBbIKOB
KOMMeTEeHLUUN ONCLMMINHBI,
AOMyCKaeT He3HauYUTEeNbHbIE
OLUMOKN, HETOYHOCTU, UCTbITbIBAET
3aTpyAHEHUS NpU peLLeHnm
NpakTUYecKnx 3agad

Ba3oeblli ypo8eHb

Xopowo

OOyyvaroLwmiics BnageeTt YacTUYHO
TEOPETNYECKMMMN OCHOBaMMU
ONCUMNNHBI, doparMeHTapHo
crnocobeH NpoaeMOHCTPUpPOBaTh
OCBOEHUWE 3HaHWUN, YMEHUHN,
HaBbIKOB KOMMETEHLMN
OVNCUMNANHBI, gonyckaeT
3HaAYUTEsIbHbIE OLIJI/I6KI/I npu
pelweHnn npakTn4ecknx 3agad

lNopoezossiti yposeHb

YdoenemeopumeribHO

OTBET Ha KOHTPOMbHO-
n3mMepuTernbHbIi MaTepuan He
COOTBETCTBYET NMOOLIM TPEM U3
nepeymncrieHHbIX NokasaTenen.
Ob6yuvatowmiica obnagaet
OTPbLIBOYHbIMU, pparMeHTapHbIMU
3HaHMAMU, gonyckaeT rpybbie
OLLUNOKKN, HEe MOXeT
npoaeMoOHCTpMpoBaTb obnagaHue
3HaHMAMU, YMEHUAMM, HaBbIkaMmn
KOMMETEHLNN OANCLMIMINHBI.

HeydoenemeopumerbHo




20.2. NpomMmexyTo4yHaa atrecTayus

HPOMG)KyTO‘-IHaFI arrectaund no gucumniimHe ocywecTtBndeTcqa ¢ NOMOLLbIO creayrLmnx OUeHO4YHbIX
cpencTB: BOMNPOCOB K 3K3aMeEHY

1. OcHoBHble NyTU pacnaga yrieBoAos.

2. CUHTE3 M MOBUIM3ALMS T/IMKOFEHa.

3. AHa3pO6HbIM IIMKOMM3.

4, A3pO6HOro rAnKonms.

5. ' MMKoreHonms.

6. AnoTOMMYECKMM pacnaj yr/iieBoos.

7. MaTonormm BcacbiBaHUsl M1 OBGMEHa YrN1eBOAOB.

8. CaxapHbiM auaber.

9. " NtoKOHeoreHes.

10. [ TMOKCUMNATHBIM LMK

11. BUOCHHTE3 KMPHbBIX KUCOT.

12. CaxapHbiM amaber.

7. buocrHTe3s amuHokmcnoT. O6wue npeacTaBsieHuUs.

8. O6MeH oTAe/IbHbIX aMUHOKUCNOT. CEpPUH M TWUMH.

9. O6MeH oTAeNbHbIX aMUHOKMCA0T. METUOHMH 1 UMCTEUH.
10. O6MeH oTAesIbHbIX aMMHOKMCAOT. PeHntanaHuH U TUPO3UH.
11. O6MeH oTAeNbHbIX aMUHOKMCAOT. APrvHWH U TpunTodaH.
12. buocuHTE3 remma.

13. Pacnag remorno6uHa B TKaHsIX.

14. MeTabon13m Kenesa.

15. Mopdupum.

16. Kentyxu.

17. OpMOHbI: 0bLWMe npeacTaBAEHUSA, TUMbI.

18. Poslb rOpMOHOB B OpraHu3Mme.

19. Knaccudmkauma ropMoHoB.

20. benok-nenTnaHble ropMOHbI.

21. CreponaHble ropMOHbI.

22. TpaHCNopT FOPMOHOB.

23. Peuenuma 1 nepefada cMrHana ropMOHOB.

24. CuUrHanbHble MONEKY /bl KNETKU.

25. OCHOBHble CNOCO6BbLI JOCTAaBKM CUIHAJIbHBIX MONEKYJT.

26. KanbumneBas cMrHanusaums.

27. NO-curHanmsaums.

28. KanbMoaynmHbl, KaK OCHOBHblE MEXaHW3Mbl Ka/lbLIMEBOM CMIHA/IM3ALIMM.
29. leHeTMYeCKMe 3ab0neBaHMA: OCHOBHbIE NMpeACcTaBieHuA, KnaccuduKaums.
30. [eHHble 60/1E3HM: THMbl, MEXaHU3Mbl MAEHTUDUKALMM.

31. XPOMOCOMHbIE 60/1€3HM: OCHOBHbIE NPEACTAB/IEHUSA, TUMbI.
32. bonesHu, cBA3aHHblE C HapyLleHMeM NJOUAHOCTM.

33. bonesHu, cBA3aHHbIE C HApyLLEHMEM CTPYKTYPbl XPOMOCOM.
34, JAMarHocTMKa XpOMOCOMHbIX 3a60/1€BaHMM.

35. FISH-MeToAbl aHanM3a XpOMOCOM

36.  MeToabl AMArHOCTMKM XPOMOCOMHbIX 60/1€3Hel Ha ocHoBe nonnmopdusma AHK-anemeHToB.



B kaxkabii KUM BxoaMT no 3 Bomnpoca No pas/iMyHbiM pasaesiaM AUCLMIIMHBI. JK3aMeH NpoBOAMUTCS B BUAE
YCTHOro onpoca. Ha 3k3aMeHe CTyAeHT nosyyaeT MHAMBMAYA/bHbIM 6GUNET, BpEMA NOAroTOBKM K oTBeTY 40
MMHYT. Ha 3K3aMeHe 3anpeLlaeTcs NnoJib30BaTbCA KaKMMK-IMB0 BCMOMOraTe/ibHbIMU CpeAcTBamMu. Bo Bpems
NpoBe/ZieHMsA SK3aMEHa 3K3aMeHaTop MOXKET 3a4aTb 060M A0MNOJHUTEIbHOM BONPOC B NpeAenax Bonpocos,

BbIHECEHHbIX Ha SK3aMeH.

3a4éT C OLEHKOW M 9K3aMeH Mo AMUCLUMUMNINHE MOXET ObITb BbICTaBMNEH MO UTOraM TEKYLLLEro KOHTPONS,
Npu BbINOSTHEHMMN BCEX NPEAYCMOTPEHHbLIX BUOOB CAMOCTOSITENBHON paboThl M NMPU YCIOBUM NOCELLEHUS

ctyaeHTom 6onee yem 90% 3aHATUR.

JlonycKatloTca 10 3K3aMeHa TOJIbKO Te CTYAEHTbI, KoTopble noceTunn 6onee 70% ayAMTOPHbIX 3aHATHM

CooTHoOLIEHME NoKa3aTeniel, KpUTepUeB u
LUKa bl OLLEHMBAHMA pe3y/ibTaToB 06y4YeHMs.
Kputepmu oueHuBaHUA KoMneTeHUMM
O6yyatoLmics B NOHOM Mepe BlageeT
MOHATMMHBIM annapaTom AaHHOM 061acTu
HayKM (TeopeTUYECKMMM OCHOBaMM
JAMCUMINIMHBI), CNOCO6EH MNNIOCTPUPOBATh
OTBET NpuUmepamm, haktamu, AaHHbIMU
Hay4HbIX MCCIeA0BAaHUM, NPUMEHATb
TEeopeTUYECKME 3HAHUSA AN pelleHus
NpaKTMYeCKMX 3aga4 B 061aCTM BMOXMMMK U
MOJIEKYIAPHOM BMONIOMMM, KacatoLencs
npobaem MeamumHbI

O6yyatolmmcs BnageeT NOHATUMHBIM
annapaTtoM ZlaHHOM 06/1aCTU HayKu
(TEOPETUYECKMMM OCHOBaMM AMCLMMINHDI),
JIEMOHCTPUPYET OCBOEHUE 3HAHUM, YMEHMM,
HaBbIKOB KOMMNETEHLUMM AUCLIMIIMHDI,
[lOMYyCKaeT He3HAUYUTE IbHbIE OLUMGKM,
HETOYHOCTM, UCMbITbIBAET 3aTPYAHEHMA MPU
peLlleHun NpaKTUYECKMX 3ajau
O6yvatoLLmMica BnageeT YaCTUYHO
TEOPETUYECKMMM OCHOBAMM AMCLMMNNHBDI,
dparMeHTapHO CNoco6eH
NpOAEMOHCTPUPOBaTb OCBOEHUE 3HAHMM,
YMEHWIM, HaBbIKOB KOMNETEHLMM
JAMCUMNIMHBI, AOMYCKAET 3HAYUTENbHbIE
OLLIMGKM NpPU peLleHnM NPaKTMYECKMX 3a4a4
OTBET Ha KOHTPOJIbHO-M3MEPUTE/IbHbIN
MaTtepuan He COOTBETCTBYET /It06bIM TPEM M3
nepeyvMceHHbIX nokasaTtenen. Obyyatowmimca
06/1a1a€T OTPbIBOYHbIMM, (DparMeHTapHbIMU
3HAHMAMM, JOMYCKAET rpybble OWNBKK, He
MOET NpoAEeMOHCTpMPOBaTh 061aaHne
3HaHMAMM, YMEHUSIMU, HaBbIKaMM
KOMMeTeHUUM AUCLMNANHDI.

YpoBeHb
C(hOpPMMPOBAHHOCTH
KOMMeTeHUUH
lNoebiweHHbIU
ypO8eHb

Ba3oeblli yposeHb

lMopoezossili yposeHb

LLIkana oyeHoK

OmrnuyHo

Xopowo

YdoenemeopumeribHO

HeydoenemeopumeribHoO



