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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.45 O6wan omoxmmus

1. Ko n HaumeHoBaHue HanpaBneHnAa nogrotoBku/cneuyuansbHocTu: 30.05.03
MeanuuHckasn knbepHeTuka

2. Npodunb nogrorosBku/cneunanusauma:MeguumHckaa 6mocpusmka

3. KBanudukaumsa BbinyCcKHUKA: Bpay-kKnbepHeTuK

4. ®opma ob6y4eHus: oyHas

5. Kacbeapa, oTBevarowlasn 3a peanusaumio GUCLUUNNUHBI: OMOXMMUM U PU3MONOTUN KINETKN

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

7. PekomeHgoBaHa: HMC meauko-6uonormdeckoro dpakynbsteTa npotokon Ne3 ot 22.04.2024

8. YuebHbIn roa: 2025-2026 CewmecTp(bl)/TpumecTp(bl): 4,5

2026-2027



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 M METOA0I0OTMYECKUM 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/IM3MPOBATb MOJyYEHHbIE AaHHbIE Pe3y/IbTaTOB 6UOXMMMUYECKUX 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,
€eCTeCTBeHHOHayu4HbIX gucumnand OMNOM BO nogrotoBKkM cneupanmcta no Hanpasaexmio 30.05.03

«MeanumHcKaa KubepHeTuKa». Tpe60oBaHMA K BXOAHbIM KOMMETEHUMAM: CMOCOGHOCTbIO M FOTOBHOCTBIO
MPOrHO3MpPOBaTh HanpaB/iE€HME M Pe3ybTaT BUOXMMMUYECKMX U (DU3MKO-XMMMYECKMX MPOLIECCOB M ABEHMMN,
XMMMWYECKMX MPEBPALLEHWUI BMOJIOTMUYECKM BaXKHbIX BELLECTB, MPOMCXOAALMX B K/IETKAX Pa3/IMYHbIX TKaHeM
OpraHuM3Ma 4YesioBeKa, a TaKXKe MEeTOAbl MX UCC/eloBaHUSA, peLlaTh CUTYaLUMOHHbIE 3aa4M, MOAEAMpYoLLme
(DU3UKO-XMMMYECKME MPOLIECCHI, MPOTEKAIOLME B MBOM OpraHmM3me

11. MnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTamMu OCBOEHUA obpa3oBaTenbHOMU

nporpamMmmbl (KOMneTeHLIVIFlMM) n UHAUKaToOpaMun NX 4OCTUXKEHUA:

Kopn HaseaHue Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KoMneTeHunn
OnK- CnocobeH OnkK-1.2 [loTOB K 3HaTb OCHOBHble OGuonornyeckne, U3NKo-
1 NCnonbL3oBaThb 1 MCMOMNb30BaHUID | XUMUYECKNE N WHblE ECTECTBEHHO- Hay4Hble
NPUMeHATb OCHOBHbIX NOHATUS N MeToapbl.
dyHaameHTanbHbl €CTEeCTBEHHO- YMeTb  ucnonb3oBaTb  PyHOAMEHTasbHblE
€ U NpuKnagHbele Hay4HbIX MOHATUI K | BMonornyeckne npeacraBneHua B cdepe
MeaMLMHCKME, MeToa0B npodeccrMoHansHom AeAaTenbHoCTM  Ans
ecTecTBEeHHOHayu nccnegoBaHvii NpU | pelleHns  HOBbIX — 3adad;  BOCMPUHUMATb
Hble 3HaHWA Ans peLueHnn WHHOBALMM B LENAX COBEPLUEHCTBOBaHUA
NMOCTaHOBKM U npodeccroHanbHbl | CBOEN NPOdECCMOHANbHON AEATENBHOCTY.
peweHna X 3agau. Brnanets HaBbBIKaMU Ka4€CTBEHHOI'O u
CTaH,D,apTHbIX 7] KOJIMYECCTBCHHOT O OIIPCACICHUA OpPraHu4YCCKuX
MHHOBALUMOHHbIX COG,E[I/IHeHI/II\/’I KIICTKH, ux pasaciacHus u
3agad UACHTU(UKAIMN AT pelIeHns MPo(dhecCHOHANBHBIX
npodeccroHansH 3ajad.
OV AesTenbHOCTHU
OrlK- CnocobeH K OMK-5.1 MoHnmaeT 3HaTb OCHOBHble BUoxMMudeckne u Mopgo-
5 opraHusauuu un CYLLIHOCTb dusnonormyeckme nokasatenu opraHusma B
OCYLLECTBIEHNIO BMOXMMMYECKMX HOpMe 1 NpW Pa3BUTMM NATOSTOTNIA.
NPUKNagHbIX U npoLieccos, YMeTb  ucnonb3oBatb  0as3oBble  3HAHUA
NpakTU4eCcKknx NPOMCXOAALWNX B | opraHm3auunm XKMBbIX cucrtem B
NPOEKTOB U NHbIX KrneTke yeroseka | NpodeccMoHanbHon AeATENbHOCTU npu
MEpPONPUATUIA MO OCYLLEeCTBIIEHUU npoceccrnoHansHom
N3y4eHUIo AecTenbHOCTM NO UX wu3ydeHuw. Bnapets
Bron3anyeckmx un HaBblkaMW MPU MNPUMEHEHUN COBPEMEHHbIX
WHbIX MPOLLECCcoB NoAXO4O0B B OLEHKE COCTOSIHMSI OpraHusma
N ABREeHUN, Yenoseka Npu pasBuTUM NAToNOrMmn
npoucxogdawmx Ha | OlK-5.3 CnocobeH 3HaTb OCHOBHble MeXaHU3MbI
KNETOYHOM, OopraHn3oBaTb U PYHKLMOHMPOBAHMSA BUOMOTMYECKMX CUCTEM U
OpraHHoOM U OCYLLLeCTBUTb MEeTO0B UX onpeaeneHus.
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 n3y4yeHunn

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 cemecTtp
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 npeacraBneHns 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
nporopmoHaneHasa QyHKLUM 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

[bIxaTenbHblii
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. MexaHU3Mbl OKACNUTENBHOIO
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 rnmukoreHonmnsa. 27. AnoToMnM4eckmni
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 aMmuHOKUCIoT. 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 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 O4YUCTKU 6enkoB. 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 PepMeHTaTUBHOIO
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, BcacbiBaHME 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 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 MeTtabonuam 6enkoB 1 nx -
ponb B OpraHnave 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-MeCCEHIKEPHI.
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

Buabl 3aHATUN (KONMYECTBO YacoB)

Ne HanmeHoBaHne TemMsbl CamocTosaTenbHas

n/n | (pasgena) gucumnnuHel | Jlekumn MpakTuyeckme | JlabopaTtopHble pa6ota Bcero

1 O6Lwme npencraBneHns 12 N 18 14 44
o benkax

5 [bixaTenbHbIN 12 } 18 16 46
MeTabonmam

3 MeTabonuam yrnesoaos 12 ) 18 16 46
M UX porib B OpraHnsme

" MeTta6onuam NMnuaos u 12 3 12 8 32

MX poJib B OpraHn3me

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

Ponb 0CHOBHbIX

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

14. MeToau4yeckue yKasaHuMA AONA oOOy4YalOWUXCA NO OCBOEHUK AUCUMNIIUHLI. B
cooTtBeTcTBMM ¢ TpebosaHuamu ®roOC BO peanusaums KOMNETEHTHOCTHOrO MOAXo4a OOIPKHa npegycmaTpuBaThb
LUMPOKOE MCMoNb3oBaHWE B Y4eBGHOM Mpouecce akTUBHbLIX U MHTEPaKTMBHbLIX (DOPM MNpOBEAEeHUst 3aHATMI B
CoYeTaHMM C BHeayguMTOPHOW paboTor C uenbio OpPMUPOBaAHMS U pasBUTUSA MPOdeCCUOHaNbHbBIX HaBbIKOB
obyvatowmxes. Kaxabih obydatowmincss obecnevyeH [OCTYNOM K OumbnmoteyHbiM ¢oHaam YHuBepcuTeTa W
kadegpbl. Mpy M3yyeHUM OUCUMNIMHBI NpeaycMoTpeHa paboTa cTyaeHTa B rpynne, dopmMupyrolias 4yBCTBO
KOMNeKTMBU3Ma M KOMMYHMKaABENbHOCTb; a Takke caMocTosiTenbHasa paboTta, cnocobcTByowas opM1MpoBaHMIO
AKTMBHOWN >XKM3HEHHOW MO3ULMM MOBELEHUs, akKypaTHOCTW, AMCLMNIMHMPOBAHHOCTM. [Ns yCMNEewHOoro oCBOEHMS




AVNCLUMMANHBI obyvaloLlmMMcs pekoMeHayeTca perynspHas paboTa C KOHCMeKTamy neKuun, npes3eHTauMOHHbLIM
maTtepuanoM, CBOEBPEMEHHOE BbINOMHEHME MPaKTUYECKMX 3adaHui, 3ajaHvin TekyllewW arrectaumm w T.A4.
Tekywnin KOHTPONb YCBOEHUS onpedenseTcs YCTHbIM ONpocoM B xode 3aHaTui. CnocoBHOCTb K TBOPYECKOW
OeAaTenbHOCTM UM MNOWCKY HOBbIX pelleHWd onpegensetcd noabopoM CUTyauMOHHbIX 3agad. [lomumo
MHAMBMAYarbHbLIX OLEHOK, [OMKHbI MCMOMb30BaTLCS OMMOHMPOBaHME CTyaeHTamu pedepatoB Apyr Apyra u
peLeH3npoBaHMe OTBETOB Ha KOmmnoksuyme. B koHue u3dydyeHuss yyebHOM AMCUMNIMHBI NPOBOAUTCS KOHTPOSb
3HaHWI B BUAE 3a4eTa C OLLeHKOW 1 3K3aMeHa.

15. lMepeyeHb OCHOBHOM WU [AOMNONHUTENILHOW §nUTepaTypbl, PeCcypcoOB MWHTEPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLIMNIIUHDbI

a) OCHOBHag nuteparypa:

Ne n/n McTOYHMK
Komos, Bagnm NeTpoBuy. Broxumus : ydebHUK ana akagemmudeckoro 6akanaepuaTa : [y4ebHuk
1 ANSA cTyd. By30B, 00yY. N0 €CTECTBEHHOHAYYHbLIM U MeOULMHCKMM HanpaeneHusm] / B.IM. Komos,

B.H. WWeegoBa .— 4-e n3g., ucnp. n gon. — Mocksa : HOpanT, 2017 .— 639.

0) gononHuTenbHasa nuTepartypa:

Ne n/n NcTOYHMK

Buoxummns yenoseka : B 2 1./ P.K. Mappwu [u gp.] .— 21-e u3g., 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. 'po3goson [n ap.] nog pea. : J1.M. 'mHogmaHa, B.. Kangpopa .— 2004
— 414 c.
B) MH(pOpPMaALIMOHHbIE ANEKTPOHHO-06pa3oBaTenbHblie pecypchl (omumnaneHble pecypebl MHTEPHET)™:
Ne n/n Pecypc
1 OnNeKTpoHHO-OUbNuoTeyHas cuctema "YHuBepcuteTckas bubnmoTeka online” -

http://biblioclub.ru/

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

HaunoHanbHbIn undposon pecypc "PYKOHT" - http://rucont.ru

www.lib.vsu.ru — 3HB BI'Y

OYMK O6uasa 6noxmmms Ha nnatdopme "ONeKTPOoHHbIN yH1BepcuTeTt BIY"

OO~ WIN

16. NMepe4yeHb y4eOHO-MeTOaNYECKOrO obecnevyeHns ANs caMoOCTOATEeNIbHOW paboThl

Ne n/n UcTouHUK

1 depMeHTbI: CTPYKTYpa, CBONCTBA, Knaccudukauusa [ONeKTpoHHbIN pecypc] : ydebHoe nocobue :
[ansa cTygeHToB 3-ro Kypca, Maydarowmx gucumniniel "Obwas 6uoxmumus”, "buonorms”,
"3H3aumonorus", "Mukpobuonorus n supoconorus”] / O.H. ®Pegopun, H.B. CenmeaHoBa, A.T.
EnpuHueB ; BOpoHeX. roc. yH-T .— OMNEeKTPOH. TEKCTOBbIE AaH. — BopoHex : i3agaTenbckmin oom
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.
®ananeesa, A.T. EnpuHues, [1.H. ®egopuH ; BopoHex. roc. yH-T .— BopoHex : 3gaTenbckun
gom Bl'Y, 2016 .— 68 c.

3 JTabopaTopHbIN NPakTUKYM Mo BUOXMMMK ANS CTYAEHTOB OoTAeNeHus pyHaaMeHTanbHom
MeOuUUHBI MeguKo-6uonornyeckoro dhakynbTeTa [ONeKTPOHHLIN pecypc] : yHebHO- MeToamyeckoe
noco6bue / [1.H. ®egopwvH, H.B. CenusaHosa, A.T. EnpnHueB ; BopoHex. roc. yH-T

.— OneKTPOH. TeKCToBble AaH. — BopoHex : N3gaTenbckun gom BIY, 2018 .— 3arn. ¢ tutyna
3KpaHa .— CBobOAHbIN JOCTYN U3 MHTpacetTn BI'Y .— TekcToBbIn thann .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-149.pdf>.

17. OOpasoBaTefnibHble TEXHONOrMMU, UCNONb3yeMble nNpu peanusauum y4eOGHOM
ONCLUMNIINHBI, BKIOYasa AUCTaHUMOHHble oOpas3oBaTtenbHble TexHonoruu (AOOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe 06y4YeHue):

B uensx peanusaumm AMCUMINIMHBI NPOBOAATCA Pa3/IMUHbIE TUMbI IEKUMIM (BBOAHAA, 0630pHas U T.4.) C
MCNO/Ib30BaHMEM MY/IbTUMEAMA, 1a6OPaTOPHbIE U CEMMHAPCKME 3aHATMSA, MOAroToBKa pecdepartos no



M3y4yaemMbIM TEMAM B TEYEHUM CEMECTPA M K Hay4yHOM ceccum BI'Y no HanpaBneHuio "®yHaameHTaibHas
meauumHa". MNpu peanmsaumm AUCUMIIMHBI MCMOJb3YIOTCS 31EMEHTbI 3/IEKTPOHHOIO 06y4YeHUs U
AMCTaHUMOHHbIE 06pa3oBaTe/ibHble TEXHOJIOMMK.

JYMK 061wasa 61MoxnmMmMs Ha naatdopme "INEKTPOHHbIM yHMBEPCUTET BIY"
https://edu.vsu.ru/course/view.php?id=3423 B KOTOPOM pa3MeLLeHbl MaTepUasbl IEKLMM, NPE3EHTALUMU NO
TeMaM 3aHATHM, y4ebHasa 1 HayYHas iTepaTtypa No Kypcy, MaTepuanbl AN1S NMOAFOTOBKM K TEKYLIMM U
MPOMEKYTOYHOM aTTeCTaLMM.

1. YTeHue NneKuui C UCNob3oBaHMEM Clakiz-Npe3eHTaLuM.

2. MHpOpMaLMOHHO-KOMMYHMKaLMOHHbIE TEXHONOMMM (KOHCY/IbTauuK NpenoaaBaTens Yepes TeMaTuyeckue
opyMbl U BEGUHApPbI C MCMO/Ib30BaHUEM 3N1EKTPOHHOM MH(OPMaLMOHHO-06pa3oBaTeibHoM cpeabl ®rBOY BO
"BI'Y" - O6pa3oBaTe/ibHbIlM NOpTas «IJIEKTPOHHbIM YHUBEpPCHTET BIY» (www.moodle.vsu.ru).

3. MHdOpPMaLUMOHHbIE TEXHONIOTMM (A0CTYN B UHTEpHET)

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme QUCLUNIINHDI:

YyebHas ayantopus onsi NpoBeAeHUsl 3aHATUIA
NEKUMOHHOro Tuna

CneunanuaunpoBaHHas mebenb, MOBUNbHbINA SKpaH
Ans npoektopa, npoektop BenQ MP515, HoyTOyK
Lenovo G500 ¢ BO3MOXXHOCTbIO MOAKITHOYEHUST K CETU
«UHTepHeT», WinPro 8, OfficeSTD, Kaspersky
Endpoint Security, Google Chrome

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

YuebHasa ayguTopus Onsi NPoBeAEHNsT 3aHATUI
ceMuHapckoro Tuna (nabopartopHble 3aHATUA), ANs
NpoBeAEHNs rPYMNMOBbLIX M MHOVBUAYANbHbIX
KOHCYNbTaUUN, TEKYLLErO KOHTPONS U
NPOMEXYTOYHOM aTTecTaumm
CneumnanuaunpoBaHHas Mebenb, LWKad BbITSXKHON
900 BMB, Becbl Ohaus Advanturer AR 1530,
cnektpodgotomeTp CP-2000, pH-meTp pH-150,
xonoaunbHuk Atlant 4020-022

(r.BopoHex, nnowaae YHnBepcuteTckas, 4.1, nom.l,
ayn. 364)

19. OueHou4HbIe cpeacTBa ANA NPoBeAEHUA TEKYLEeNn U NPOMEXYTOYHON aTTecTaunm

Mopsiaok OLEeHKM OCBOeHMs1 obyvarwmmucss yd4ebGHOro matepuana onpepensietcs
coep)xaHMeM crneayLmx pasgenoB AUCLUMNNHBI:

No HavmeHoBaHue K WNHankaTop(bl)
] oMneTeH
a/n pasgena AucumnuHbl Lsa(w) [OCTUXEHNSA OueHouHble cpeacTBa
(moayns) KOMNeTeHLmmn
O6wue OnK-1.
npeacTaBneHns o CnocobeH
oenkax NCMOoJ1b30B
atb 1
NPUMEHSTb
dyHaameH OrlK-1.2.
TanbHble U Wcnonbayet
npuknagH OCHOBHble
ble €CTeCTBEHHOHay
1 MEAVUMHC | YHble MOHATUSA U Borpocsi K orpocy
Kue, meToabl
ecTeCcTBEH | wccnegoBaHWi
HOHayYHbl npu peLeHnn
€ 3HaHus | npodeccroHanb
ans HbIX 3adau.
MOCTaHOBK
nu
peLueHns
CcTaHOapTH
bIX 1




Ne
n/n

HanmeHoBaHue
pasgena QUCLMMIMHbI

(Mogynsi)

KomneTeH
umsi(v)

NHankaTop(bl)
[OCTUXKEHNS
KOMMNeTEHLUN

OueHouHble cpeacTBa

WHHOBALMO
HHbIX
3agad
npodpeccu
OHanbHOM
AesaTenbHO
CcTn

[bixaTenbHbIN
MeTabonmam

Orl1K-5.
CnocobeH
K
opraHusatd
mun
OCyLLlecTB
neHno
npuknagH
bIX U
npakTu4ec
KUX
NpOEKTOB
M UHbIX
Meponpus
TUI No
N3y4yeHunto
onoxmmmy
€eCcKux un
dusmonor
NYeCKnX
npoLieccos
1 ABMEHUN,
NpPoOnCXoAas
LWKMX B
KreTke
yenoseka

OrlK-5.1.
MNoHumaeTt
CYLLHOCTb

husmKo-

XUMUYECKUX,
OMOXMMUYECKNX

npoLLeccoB ,
NponcxXoasaLLUnX

B KNeTke
yernoseka

Bonpocsli k onpocy

MeTabonuam

YrneBoAoB 1 UX posib B

opraHuame

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

MK-5.3.
OpraHusyeT n
npoBOAUT
MeponpusaTUs
Mo U3y4YeHUto
ONOXUMUYECKNX
NpoLIecCcoB,
NPOUCXOAALLINX
B KIneTke
yernoBeka

Bonpocesi kK onpocy

MeTabonuam nunuaos
W UX porb B OpraHunsme

OrlK-1.
CnocobeH

OrlK-1.2.
Wcnonbayet

Bonpocsli k onpocy




HanmeHoBaHue NHankaTop(bl)
Ne KomneTeH
a/n pasgena QUCUUNIvHbI LMA() OOCTUDKEHNS OueHouyHble cpeacTBa
(mogyns) KOMMNeTEHLMMN
MCMNonb30B OCHOBHbIE
aTb U €eCTeCTBEHHOHay
NPUMEHSITb | YHbIE MOHATUS U
dyHOameH MeToabl
TanbHble U | UCCNefoBaHUN
npuknagH npu peLleHnm
ble npodgeccunoHanb
MeauunHC HbIX 3aJav.
Kne,
€eCTecTBeH
HOHaYYHbI
€ 3HaHug
ans
NMOCTaHOBK
nun
peLleHns
CTaH4apTH
bIX U
WHHOBALIMO
HHbIX
3agay
npodpeccu
OHarnbHoW
OeaTensHo
CTH
MeTabonuam 6enkoB n OrlK-5. Bonipocsi k onpocy
MX pOSib B OpraHmame CnocobeH
K
opraHusatl
um n
ocyLecTs
neHuno
npuknagH
bIX U OrlK-5.1.
npakTuyec MoHumaeT
KMX CYLLHOCTb
NPOEKTOoB dun3auko-
5 N UHbIX XUMUYECKMX,
' Meponpust | BMOXMMUYECKUX
TU No npoLeccos ,
N3YYEHUNO | MPOUCXOLSALLMX
oroxnummy B KneTke
€CKUX U YyernoBeka
dmamnonor
NYeCKnX
npoLeccos
" ABINEHUN,
npoucxoas
LWKMX B
KneTke
yernoBeka
Ponb 0CHOBHbIX OTlIK-5. MK-5.3. Bonipocsi k onpocy
BuomakpomMonekyn B CnocobeH OpraHusyeT u
pasBMTMM NATONOrNI K npoBoAnT
opraHu3saw MeponpusTUst
6 nM n Mo U3Yy4EHUIO
' OCyllecTB | BUOXMMUYECKUX
neHuno NpoLEeCccoB,
npuknagH | npoucxogsaLmx
bIX U B KNneTke
npakTmyec YyernoBeka




HanmeHoBaHue NHankaTop(bl)
Ne KomneTeH
a/n pasgena QUCUUNIvHbI LMA() OOCTUDKEHNS OueHouyHble cpeacTBa
(mogyns) KOMMNeTEHLMMN
KMX
NPOEKTOB
N UHbIX
Meponpus
TN NO
N3y4eHuto
Brmoxmmny
€CKNX U
domamonor
NYECKNX
npoLeccoB
N ABMNEHUN,
npoucxoas
LMX B
KneTke
yernoseka
MpomexyTouHasa aTTecTaums lNepeyeHnb gorpocos
dopma KOHTPOrS — 3a4€ET C OLIEHKON [Mpakmudyeckoe 3adaHue
lNpoMerKyTo4Haa aTTectaumsa
®opma KOHTpOA - 3a4eT C OLEHKOM,DK3aMeH
OueHoYHble cpeacTBa A/ NPOMEXKYTOYHOM aTTecTauum

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

20. TunoBble OLEHOYHble cpeAcTBa M MeToAuYeCKMe MaTepuanbl, onpegensilowme
npoueaypbl OLleHUBaHUA

20.1. TeKywWwmMn KOHTPONb yCNeBaeMoCTun

KOHTpO/1b yCNneBaeMOCTU MO AUCUMIJIMHE OCYLLECTB/IAETCA C MOMOLLBIO CNEAYIOWMX OLLEHOYHbIX CPeaCTB:
1. TeKywas aTtectauma

MepeyeHb BONPOCOB AN1A TEKYLIEM aTTecTaumm K pasgeny 1 “O6lme npeactaBneHus o 6enkax”

1. AMMHOKMUCNOTbI; UX CTPOEHUE U (DYHKLMM.

. ®U3MYecKue CBOMCTBA AMMHOKMCIIOT.

. Knaccudukaumsa aMMHOKMCIOT. AMUHOKMCNIOTBI C TMAPOMOBGHBIMU HEMOIAPHBIMU PaauKaiamm.
. AMMHOKMCIOTbI C NONAPHBIMK PaMKaiaMM.

. AMMHOKMCIOTbI C 3apsAKEeHHbIMU paaMKaiamM.

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

. HectaHgapTHble aMMHOKMUCNIOTbI.

. MenTuabl, Mx cTpoeHue 1 6MoNornMyecKkas posb.
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. benku u ux dyHKuum.

10. MNpocTbie U CNOXKHbIe GENKM.

11. BblgeneHue u oYMCTKa GENKOB.

12. DopmMpoBaHUE BTOPUYHOM CTPYKTYpbI.

13. TnobynspHble 6e1Kn1, HOPMUPOBaHME JOMEHHOM CTPYKTYpbl. TPETUYHAA M YeTBEPTUYHAA CTPYKTYypa.
14. Buonormnyeckme dyHKUMM U KnaccuduKkauma yrneBoaos.

15. MoHocaxapuapl: CTpoeHue U DYHKLUUH.

16. Ancaxapuapl, noancaxapubl: CTpoeHne U byHKLUM.

17. Jivnnabl.



18. BoaopactBoprMble BUTaMMHbI.

19. }XvpopacTBOpUMbIE BUTAMMHDI.

20. ®epMeHTbI 1 DYHKLMM.

21. OCHOBHbIE MOHATUA SH3UMOJIOTUN.

22. KobepMeHTbl U KodaKTopbl.

23. EAUHUUBI aKTUBHOCTMU (DEPMEHTOB.

24. Knaccmnbukauma pepmeHToB.

25. ®akTopbl, BAUAIOLWME Ha aKTUBHOCTb (PEPMEHTOB.

26. BnusHue TemMnepaTtypbl Ha CKOPOCTb (hepMEHTATUBHOM peaKkLUmm.

27. BnuAHMe KOHLEHTpaLMKU MOHOB BOAOPOAA Ha CKOPOCTb (bepPMEHTATUBHOM peaKkLmu.

28. 3aBMCUMMOCTb CKOPOCTU (hEPMEHTATUBHOM PeaKLMM OT KOHLEHTpauum cybeTpara.
29. YpaBHeHMe Muxasnunca-MeHTeH. OnpeaenerHme KM M MaKCMMaIbHOM CKOPOCTM.
30. MHrMbumpoBaHMe 1 aKTUBaLUMA PEPMEHTOB.

31. AKTMBauma pepmeHTOB

32. MexaHu13M aencTBMA (hepMEHTOB.

33. PerynatopHble epMeHTbl. Annoctepuyeckme GepmeHTbI.

34. depMeHTbI, peryimMpyemble nyTeM KOBaJIEHTHOM MOAUDMKALMM.
MepeyeHb BONPOCOB K pasaeny 2 “/pixaTe/ibHbli META60IM3M"
1. ®a3bl MeTabo/1IM3Ma - KaTabosiM3M M aHaboM3M. [haBHble CTaAMM KaTaboIMYECKMX M aHaBoIMYECKMX

npoLeccos.
. MyTn npeBpalleH1sa nmMpysara.

. TMKOM3 - LeHTpasbHbIM NyTb KaTabo/IM3Ma I/II0KO3bl.
. CNMpTOBOE, MOJIOYHOKUCII0E BPOKEHME.

. MupyBaTaerMaporeHasHbIi KOMNIEKC.

2

3

4

5

6. Unkn Kpebca.
7. JNEKTPOHTPAHCMNOPTHAs Lenb MUTOXOHAPUM.

8. XeMnocmoTHUYeckan Teopma Mutyenna.

9. TpaHCMNOPTHbIE CUCTEMBI BHYTPEHHEN MUTOXOHAPUA/ILHOM MEMBPaHbI.
10. Perynauma gpixaTesibHbIX NPOLECCOB.

11. TIMOKCMNATHBIA LMK,

12. MeHTo30docdaTHbIM NyTb.

13. UMKN MOYEBMHDI.

14. B-OKMCNIEHUE KMPHBIX KUCJIOT.
MepeyeHb BONpOCOB K pa3geny 3 "MeTa60/M3M YrneBoA0B U MX PO B OpraHu3me”
1. Knaccndukauma v cTpoeHme yrieBsozos.

2. OcHoBHble NyTH pacnaja yrieBoi0B.
3. CMHTE3 U MOBUIM3ALMSA T/IMKOTEHa.

4. AHa3pOo6HbBIN FIMKOMU3.

5. A3pO6HOro rNIMKON3.



6. n1KkoreHonus.
7. ANOTOMMYECKMIM pacnaj yrieBooB.
8. NMartosnormMm BcacbiBaHMA M OGMEHA Yr/IEBOAOB.

9. CaxapHbiM amaber.
MepeyeHb BONPOCOB K pa3geny 4 "MeTab0au3mM AMNUA0B U UX POJib B OpraHmMsme”
1. Knaccmnbukauma amnmaos.

. [nokoHeoreHes.

. PeunrnpokHasa perynauma raMkonmMsa M raoKoHeoreHesa.
. TIMOKcMnaTHbIM UMKA.

. BMOCHHTE3 XKMPHBIX KMCNOT.

. buocnHTE3 amMmHOKMCNOT.
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. HapyweHue nunuaHoro o6meHa.

MNepeyeHb BONPoOCOB K pasaeny 5 "MeTa60s113M 6€KOB 1 UX pOJib B OpraHusme”
1. ®yHKUMM B6ENKOB B OpraHM3me.

2. MNepeBapmBaHMe 1 BcacbiBaHWe 6€1KOB.

3. MeTaboaM3M aMMHOKMCIOT.

. O6MeH oTAe/IbHbIX aMMHOKMCIIOT.

. MaTonormm o6MeHa aMMHOKMCIOT.

. b1ocrHTE3 6/IKOB M HYKIEMHOBBIX KMCJIOT.
. Pacnag v cMHTE3 HYK1€onpoTEMHOB.

. bBocuHTe3s 1 pacnaj XpoMonpoTeUHOB.
epeyeHb BONPOCOB K pa3szesy 6 "Po/ib OCHOBHbIX 6GMOMAKPOMOJIEKY/1 B Pa3BUTUM NaToN0rMi"
. FOpMOHbI U MegmaTopbI.
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. Ponb ropMoHOB B opraHusme.
. Ponb MegmatopoB B opraHmsme.
. FOpMOHbI 1 peuenTopsl.

. BTopnuHble mecceHgxepsl.
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. MegMuMHCKMe acneKTbl SHAOKPUHONOM M.

7. Mopdupum.
8. XKentyxu.
9. B1OXMMMA KPOBU U MOUM.

10. BUOXMMMYECKME NoKasaTen B 1a6OPaTOPHO-KJAMHUYECKOM AMArHOCTHKE.
MpumepHble TeMbl pechepaTos:
1. Knaccudmkaums u xapakTepucTuka 6e/KoB.

. MeTogpl BoigeneHma 1 ppakuMOHMPOBaHMA GENKOB.
. MHOXXecTBeHHble (hopMbl 6ENKOB.
. Katanutmnyeckn aktuBHble 6eNKM.

2

3

4

5. MpocTble U CNOXKHbIe B6ENKN.

6. Yuactue 6esKoB B MeTaboIM3Me KNETKM.
7

. CUrHanbHble 6es1IK1 opraHusma.



8.
9.
10

®yHKUMM BENKOB B KNETKE.

®opMUpOBaHME JOMEHHOM CTPYKTYpbl 6GEIKOB.

. HecTpykTypHas opraHusaums 6e/KoB.

TekKylwan aTTectayma NnpomsBoaMTCa B popMax: - yCTHOrO onpoca (onpoc, cobecesoBaHMeE); - MMCbMEHHbIX
paboT (abopaTopHble paboTbl, pedepaThbl).

20.2 MNMpomexyTouyHasa aTTrecrauma

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

1.
2
3
4.
5

6
7
8.
9

10

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

AMMHOKMCNIOTbI; MX CTPOEHME M DYHKLMM.

. ®13nyeckue CBOMCTBA aMMHOKMUCIIOT.

. K}'IaCCl/Id)MKaLIMFI AMMHOKMCNOT. AMMHOKUCIOTBI C FMADO¢O6HbIMM HENONAPHbIMU paAHNKa/laMU.

AMMHOKKUCNIOTBI € NOoNTIAPHbIMU paMKaJlaMU.

. AMMHOKUCNIOTBI C 3apAXeHHbIMKU paMKaslaMun.

. XMMMYeCKMe CBOMCTBA AMUHOKHCIOT, 06pa3OBaHMe nenTnaHbIX cBA3eMN.

. HectaHgapTHble aMMHOKMCNOTBI.

MenTuabl, UX CTPOEHUE U 6uonormyeckas poO/ib.

. Benkn n ux byHKkumm.

. MpocTble U cnoxHble GenKu.

BblaeneHue 1 oumctka 6enKoB.

dopmMpoBaHME BTOPUYHOM CTPYKTYPbl.

[ nobynapHble 6e/KM, HOPMUPOBaHME JOMEHHOM CTPYKTYpbl. TpeTMUHAA 1 YeTBEPTUYHAA CTPYKTYpa.
buonormyeckue yHKUUM 1 KnaccmduKauma yrneBosos.

MoHocaxapuapl: CTpoeHMe 1 DYHKUUM.

Avcaxapuapl, nosmMcaxapuabl: CTpoeHue U yHKLUMK.

JivnuAabl.

BogopacTBoprmble BUTAMMHBI.

Kupopactsopumble

BUTAaMUHDbI.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

®epMeHTbl 1 DYHKLMM.

OCHOBHblE NMOHATUA SH3UMOJIOT M.

KodepmeHTbl 1 KodaKTopsbl.

EAMHUUBI aKTMBHOCTM (pEPMEHTOB.

Knaccudumkaumsa depmeHToB.

®aKTOpbI, BAMAIOLME HA aKTUBHOCTb (PEPMEHTOB.

BnunsHue TeMnepatypbl Ha CKOPOCTb (PEPMEHTATUBHOM pPeaKLmM.

BaunsaHme KoHUEHTpauMn MOHOB BOAOPOAA HA CKOPOCTb (hepMEHTATMBHOM peakLmm.
3aBMCUMMOCTb CKOPOCTU (hEPMEHTATUBHOM PeaKLmM OT KOHLEHTPALMK Cy6CTparTa.

YpaBHeHue Muxasnmca-MeHTeH. OnpesenerHne KM M MaKCUMaNbHOM CKOPOCTH.



30. MHrMbumpoBaHMe 1 aKTUBaUMA PEPMEHTOB.

31. AkTMBaumMa epMeHTOB
32. MexaH13M AencTBMA (epMEHTOB.
33. PerynatopHble pepMeHTbl. Annoctepuyeckme hepmeHThl.

34. ®epMeHTbI, peryiMpyemble nyTeM KOBaJIEHTHOM MoaudbUKaLmM.

MepeyeHb BONpocoB K pasgeny 2 "ApbixaTeNbHbli MeTabo/IM3M"

1. ®asbl MeTaboM3Ma - KaTaboIM3M M aHab0M3M. [NaBHble CTagnM KaTaboIMYEeCKMX U aHabOIMYECKMX
npoLeccos.

. MyTn npeBpalyeH1sa nmpysara.
. TIMKONK3 - LeHTpasIbHbIM NYTb KaTabomn3ma rItoKo3bl.

. CNUpTOBOE, MOJIOYHOKUCIOE GPOXKEHME.

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

7. DNEKTPOHTPAHCMOPTHAA LeNb MUTOXOHAPUHM.
8

. XeMHMoCcMOTHYeCKana Teopma Mutyenna.

31. AKTMBauua pepmeHTOB
32. MexaHu3M aencTBMA (hepMEHTOB.
33. PerynatopHble (bepMeHTbl. Annoctepuyeckme hepmeHThl.

34. depMeHTbI, peryaMpyemblie nyTeM KoBalEHTHOM MoaMbUKALMM.

MepeyeHb BONpoCoB K pasgeny 2 "ApbixaTesbHbli METa60/IM3M"

1. ®as3bl MeTabosiM3Ma - KaTabosIM3M M aHaboM3M. [naBHble CTaIMM KaTabo/IMYECKMX M aHaboIM4YEeCKMX
npoLeccos.

. MyTu npeBpalyeHus nmpysara.
. TIMKONK3 - LeHTpasIbHbIM NYTb KaTabomM3ma rItoKO3bI.
. CNUpTOBOE, MOJIOYHOKMUC/IOE BPOXKEHME.

. MupyBaTaerMaporeHasHbIi KOMNIEKC.

. DNIEKTPOHTPAHCMOPTHAA LEeNb MUTOXOHAPUM.

. XeMMoCcMOoTHYeCKana Teopusa Mutyenna.
epeyeHb BOMPOCOB K pasgeny 4 "MeTabosu3m IMNUA0B U UX POJib B OpraHmnsme”
. Knaccudumkauua nmnuaos.

2

3

4

5

6. Uykn Kpebca.
7

8

n

1

. [nokoHeoreHes.

. PeumnpokHas perynsuma raMkonmnsa u rnoKoHeoreHesa.
. T/IMOKCHMNATHBIM LUMKA.

. BMOCHHTE3 KUPHbIX KMCNOT.

. buocnHTE3 aMmMHOKMCNOT.
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. HapyweHue nunuaHoro o6meHa.

MepeyeHb BONPOCOB K pa3geny 5 "MeTab0am3m 6eKOB U UX POJib B OpraHmMsme”
1. ®yHKLUMM BENKOB B OpraHmM3ame.

2. NepeBap1BaHMe M BCacbiBaHME HGEJIKOB.



3. MeTaboaM3M aMMHOKMC/IOT.

4. O6MeH OTAENbHbIX aMMHOKMCJ/IOT.

5. MaTtonormm o6mMeHa aMMHOKMCIOT.

6. bMOCHMHTE3 BENKOB U HYKJIEMHOBBIX KMCIOT.

7. Pacnag 1 cMHTE3 HYKNeonpoTEUHOB.
MepeyeHb BONpoCoB K pa3aesny 6 “Posib 0OCHOBHbIX GMOMaKPOMOIEKY/ B Pa3BUTUM MATOJIOMMIA"
1. TOPMOHbI U MeaMaTopbl.

. Ponb ropmoHOB B opraHusme.
. Ponb MeamaTopoB B opraHusme.

. FOpMOHbI 1 peLenTopsbl.

. BropnyHble MecceHaxepbl.

. MeanuMHCKME acneKTbl SHAOKPUHOIOMUM.
. Mopdumpumu.

. ’Kentyxu.
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. boxumma kpoeu 1 moun.

10. BUOXMMMYECKME NoKasaTen B 1abOPaTOPHO-KJAMHUYECKOM AMArHOCTHKE.

MpuMepHble TecToBble 3aJaHUA

KomneTteHumm: OMNK-1. CnocobeH ncnonb3oBatb M NPUMEHATb PyHAAMEHTaJIbHbIE U NPUKNALHbIE
MeAMUMHCKME, eCTeCTBEHHOHAaYYHbIE 3HAHWA A1 MOCTAHOBKU M PELLEHMA CTaHAAPTHbBIX M MHHOBALMOHHbIX
3a:a4 NpodeCccHMoHaIbHOM AeATeNbHOCTU

1. B pasrap nuieBapeHus B KpOBM YPOBEHb I/IHOKO3bl A0CTHI 8,2 MMOo/b/ N. KakoM npouecc yCuaMBaeTca B
nevyeHm?

a) r/MKoreHoreHes
b) rnoKkoHeoreHes
C) TJIMKOreHoam3
d) ravkonus
2. Mpyr KaKnx 3HaYEHMAX TIOKO3bl B KPOBM ByAEeT Hab/loaaTbCa MOKO3ypua?
a) 3,3 MM/n
b) 5,5 MM/n
c) 4,0 MM/n
d) 9,8 MM/n

3. OnucaHo ABa Tvna 3a6oseBaHMi. 1S ofHOro xapaktepeH gedeKT docdopunasbl Mbilll, A8 APYroro -
neyeHu. HasoBuTe NpU3HaKM 3TMX 3a60neBaHUM. Kak UBMEHUTCA KOHLIEHTPALMA JlaKTaTa B KPOBU nocie
u3nyeckon Harpyskn? KakoBa peakums 60/bHbIX Ha BBEAEHME TIlOKAroHa?
Ana oTteeTa:
1. BcnoMHUTe, B KaKoM npouecce yyacTtsyeT docdopuiasza?
2. HanuwuTte cxemy npouecca. Yem pasnimyaroTCa 3TM MpoLecChl B MeYEHM U MblLLAX?
3. B KakoM cniyyae dmamnyecKkasn HarpysKa COnpoBOXKAAETCA FMNeEpAKTaTEMUEN?
4. YyacTue r/itokaroHa B perynaumm yrneBogHoro oomeHa.
J1anoH oteeTa: docdopunasa yvacteyeT B hochoponmse ramkoreHa.
INuKoreH — (FIMKOreH-rIloKO3HbIM OCTATOK) + MtoKo3a-1-¢ocdat — rakosa-6-docdaTt —rawoKosa (B
neyeHu) UM 0b6pasoBaHME SHEPreTUYECKMX Cy6CTpaToB (B MbILLLLAX)
Mpn aedekte dochopmnasbl MbllL, ByaeT HabAAATbLCA MblleyHasn cabocTb. MNpu gedekTe docdhopmiasnl
neyeHu 6yayT yBe/MUYEHbl pasMepbl 3TOFO OpraHa, Habl4aeTca rmMnoraInKeMms.
KoHueHTpauua naktata nocne GpusmM4ecKomn Harpysku He U3MEHUTCS.
BBegeHuWe raoKkaroHa Bbi30BET MMNEPrMKEMUIO 32 CHET CTUMYIALMK FIIOKOHEOreHesa
Kputepuu oueHuBaHMA:
e 10 6annoB: faHbl pa3BepHYTbIE OTBETbI Ha BCE 4 BOMPOCaA;
e 8 6annos: AaHbl OTBETbI Ha 3 BONpoca M3 YeTblpeX, JIMO0 AaHbl YETbIpe OTBETA, HO MMEIDTCA
He3HauMTe IbHble NorpelHocTH B HOpMy/IMPOBKE OTBETOB;



e 5 6annoB: AaHbl No6ble ABa OTBETA M3 YETbIPEX, HO C HEOBXOAMMbBIMU MOACHEHMAMM, IM60 YKa3aHbl
TPW OTBETA, HO HEO6XOAMMbIX MOSCHEHUM HET, IM60 B NMOSCHEHUAX NPUCYTCTBYIOT HE3HAUMTE/IbHEE
OLLMBKMU;
e 2 6anna: faH OTBET TOJIbKO HAa OAUH BOMPOC M3 YETbIpeEX C HEOBXOAMMbIMU NOACHEHWUAMM, NGO
yKa3aHbl /jBa OTBETa, HO 6€3 NOACHEHUM U YTOUHEHWI;
e 0 6an/10B: AaH HEBEPHbIM OTBET.
4. K pacTBopy, cogepralleMy caxapo3y M Kpaxmas, A06aBuaM PEPMEHTbI, BbiAEIEHHBIE U3 CIM3UCTOM
060/104KM TOHKOIO KMLLEYHMKA. HanuwmnTe peakumio, KOTopas MOXKET NMPOM30MTH B JaHHOM OMbiTe. YKaxuTe
depMeHT.
3TaNIoH oTBeTa: caxapo3a — (PPyKTO3a + r/iloKo3a (PepMEeHT - caxapasa); Ha Kpaxmas (pepMeHTbI
KMLIEYHUKA He JeMCTBYIOT
KpuTepmu oueHmnBaHus:
e 5 6annoB: HanMcaHa peakums, yKasaH (pepMeHT, eCTb YTOYHEHUE NPO OTCYTCTBME BO3AENCTBUA
(bepMEHTOB TOHKOIO KMULLIEYHMKA Ha Kpaxmai
e 2 6anna: HanucaHa NpaBW/IbHAA peaKkUMs, HO He YKasaH (hepMeHT, IM60 He CKa3aHo, YTO Kpaxmain
He no/JBepraeTcs BO3AeMCTBMI0 (DEPMEHTOB KMLIEYHUKA
e 0 6ann10B: AaH HEBEPHbIA OTBET
5. XpyCTanuK rnasa sBNSE€TCA CBETONPEIOMASAIOLWEN CpeaoM rnasa, M MUTOXOHAPWUM B HEM OTCYTCTBYIOT. B
KayecTBe MCTOYHMKA SHEPTMM B XPYCTA/IMKE MCMOJIb3yeTCsa r/loKo3a. Kakon nyTb KaTa6o/1M3ma r/1t0KO3bl
obecneuymBaeT sHepruen ATO xpycTanuk rnasa?
3TanoH oTBeTa: rIMKOIU3

e 2 6anna - yKasaH BepHbIM OTBET;

e (0 6annoB - yKasaH HEBEPHbIN OTBET, B TOM YMC/1E YACTUYHO

KomneTteHuumn: OMNK-5. CnocobeH K opraHM3aumm 1 oCyLLEeCTBAEHMIO MPUKNAAHBIX M NPAKTUHECKMX MPOEKTOB
U MHBIX MEPONPUATUM MO M3YYEHUIO BUOXMMUYECKMX U (DU3MOIOrMYECKUX MPOLIECCOB U ABNIEHMM,
NPOMCXOAALLMX B KNIETKE YeioBEKa
1. ConAHyIo KUC/IOTY KeNyA04YHOro CoKa HeJslb3A UCMOo/b30BaTb ANA

a) AeHaTtypaumu 6enkos

b) ruaponnsa 6enkoB

C) akTMBaumu nencmHoreHa

d) 6aKTEPMUMAHOIO AEUCTBUA

2. AnAa aKTMBaUMM TPUMNCHMHOTEHA B CPeAY HYXKHO f06aBMTb

a) XMMOTPUMCUH

b) nencuH

C) 3HTeponenTuMpasy

d) amuHonenTnaasy
3. 3HaueHune KoadduumeHTa ae-Putuca 4,5 cenaetenncTeyet

a) O pasBUTUM MHCY/IbTa

b) TOKCMYECKOM nopajkeHuu neveHu

C) MHMEKUMOHHOM NOPAKEHMM NEYEHM

d) o nopa)keHun MHOKapaa
4. CKoNIbKO MoJIeKyN aueTma-KoA Hao OKMC/IMTb A0 YIEKMC/IONO ra3a M BoApl, YTOObI MOKPLITh
3HepreTMYecKue 3aTpaTbl Ha CMHTE3 5 MOJIEKYT NaSIbMUTMHOBOM KMCIOTbI? CKOIbKO Moniekyn HAADH npu
3TOM 3aTtpartuTca? Ans oTeerta:

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

2) MoacumTarTe 3HepreTMyYecKkMe 3atpaTbl HA CUHTE3 Na/lbMUTMHOBOM KUC/IOTbI.

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

4) YKaKuTe SHEPreTUYECKMM BbIXOZ MOJIHOrO OKMC/IEHUSA aueTma-KoA.
3TaNoH oTBeTa: 3 MOJIEKY/Ibl, TaK KaK Ha CMHTE3 5 MONIEKY NalbMUTMHOBOM KUCNOTbI TpebyeTtca 35 AT, a
npu okmcnenmn 1 auetnn-KoA obpasyetca 12 ATO.
1) auetun-KoA + 7 manoHmn-KoA + 14 HAA®H — nanbmutuHoBasa kncnota (C16) + 7 CO, + 8 CoA-SH + 14
HAAD" + 6 H,0
2) Ha cuHTE3 1 MoNeKy bl MaIbMUTUHOBOM KMCIOTbI TpebyeTca 7 monekyn AT® ana o6pasoBaHust 8 MONEKYN
manoHms-KoA
3) auetmn-KoA+okcanoauetaTt—uMTpaT (UumMpamcuHmMasa)

uUMTpaT—LUMUC-aKOHUTaT—M30UMTpaT (aKOHUMamauopamasa)



usoumtpat +HAJ —2-okcornytapat + HAAH (uszoyumpamdeaudpozeHa3a)
2-okcornytapat +KoA-SH + HAJ —cykumHmn-KoA + HAAIH +CO, (2-0r4r)
CYKUMHMUA-KOA+T AD+PH—cykumHaT+[ TP (cyKkyuHua-KoA-cuHmemasa)
cykumHat +®A/l —dymapar + PA/AH, (cykyuHamoe2uopozeHasa)
dymapar+H,0—mManat (pymapamaudpamasa)
manat+HA/Z — okcanoauetat + HAAH (ManamoezudpozeHasa)

4) Taknm 06pa3oM, Npu okMcneHnn 1 monekynbl auetmn-KoA obpasyetca 3 monekynbl HAZIH (B 3TL, oHm
aatt 9 ATO); 1 ®AAH; (2ATO) u ITTO(Mam 1ATD). CyMmMapHO nosiyvaeTca, CTO NpU OKMCAEHUM aueTmI-KoA
[0 YrNeKMCIoro rasa M Bogpl obpasyetcs 12 monekyn ATO

KpuTepuu oLeHUBaHMA:

e 10 6annoB: JaHbl pa3BepHYTblE OTBETbI Ha BCE 4 BOMPOCaA;

e 8 6annoB: gaHbl OTBETHI HA 3 BOMpoca M3 YeTblpex, IMO0 AaHbl YETbIPE OTBETA, HO MMEIOTCS
He3HayMTe IbHble NOrpeLwwHOCTU B (DOPMYIMPOBKE OTBETOB;

e 5 6annoB: gaHbl 106bIE ABa OTBETA U3 YETbIPEX, HO C HEOOXOAMMbIMM MOACHEHMAMM, MO0 YKa3aHbI
TpM OTBETA, HO HEO6XOAMMbIX MOACHEHUM HET, IM60 B NOACHEHUAX NPUCYTCTBYIOT HE3HAYMTE/IbHEE
OLUMOKM;

e 2 6anna: gaH OTBET TOJIbKO Ha OAMH BOMPOC M3 YETbIPEX C HEOOXOAMMBIMU NMOACHEHUAMM, JIMGO
YKa3aHbl Ba OTBETA, HO 6€3 MNOACHEHWM U YTOYHEHUM;

e 0 6an/10B: AaH HEBEPHbIM OTBET.

5. KakrmM o6pa3om MOKHO onpeaenutb KoHueHTpaumio AHK B nccneayemon npo6e?
JdTtanoH oteeta: Jnda onpegeneHuns KoHueHTpaumm AHK (1) ee npegBapuTeibHO HEO6XOAMMO BbIAENTL U3
nccnesyemoro ob6pasua M O4UCTUTL OT NpUMecer. (2) KoHLEHTpaumsa HYKJIEUHOBBIX KUC/IOT onpeaenseTcs
CNeKTPOOTOMETPMYECKM NpH AJIMHE BOJHBI 260 1 280 HM. (3) Mo M3BECTHOM ONTUYECKOM NIOTHOCTU MOXKHO
paccunTatb Konmyectso AHK (MKr/mkn): AAyqox pas6asneHme x50 / 1000, rae AAyq - pasHMLA ONTUYECKOM
naoTHocTM pacteopa HK 1 pactBoputens.
Kputepuu oLeHnBaHMA:
e 5 6ann10B: MNOJHOCTbIO pacnucaHbl BCe TPU MyHKTA 3Taj/loHa OTBeTa
e 2 6anna: HanucaHo, 4To onpejgeneHue KoHueHTpauuun AHK onpegenseTtca cnekTpodoToMeTpUYECKH
npu anvHe BonHbl 260 1 280 HM, HO He CKa3aHOo O NpeABapUTENIbHOM BblaeNeHnn U oYUCTKM HK,
60 He yKasaHa hopMysia nepecyeTta KoHueHTpauyum HK.
e 0 6ans10B: AaH HEBEPHbIM OTBET

6. Ana pacyeta KoaduuueHTa ge-Putmca He06X0a4MMO M3MEPUTb aKTUBHOCTb

DTa/IoH oTBeTa: acnaptaTaMuHoTpaHcdepasbl (ACAT) M anaHMHaMMHOTpaHCcdepasbl (ANAT)
e 2 6anna - yKasaH BepHbIl OTBET;
e (0 6annoB - yKasaH HEBEPHbIA OTBET, B TOM YMC/1E YAaCTUYHO

7. Kakas ¢yHKuma 6enkoB cHukaetca TOJIbKO npu Taxenbix opmax 6e1KoBOM HeA0CTaTOYHOCTH
JTaNoH oTBeTa: bepmMeHTaTMBHaA yHKLMA

e 2 6anna - yKasaH BepHbiM OTBET;

e 0 6annoB - yKasaH HEBEPHbIM OTBET, B TOM YMC/IE YAaCTMYHO

OnucaHue TexHONorMm NpoBeaeHns

CamocTodaTenbHasa paboTa CTyAeHTOB BKOYaET NOArOTOBKY K YCTHOMY onpocy. [ins aTtoro
CTYAEHT M3yyaeT fneKkummn npenogasaTtensi, OCHOBHYIO U AOMOMHUTENbHYO nuTepaTypy, nyénukauum,
nHpopmaumto n3 IHTepHeT-pecypcoB. Tema 1 BOMpOChl K CEMUHAPCKMM 3aHATUSIM, BONPOCHI ANs
CaMOKOHTpONA cogepxartcsa B paboyern yuebHom nporpaMmme n JOBOLATCS A0 CTYAEHTOB 3apaHee.
O DEKTMBHOCTL NOATOTOBKM CTYAEHTOB K YCTHOMY ONMPOCY 3aBUCUT OT Ka4yeCcTBa 03HAKOMIEHUS C
pEeKOMeHAOBaHHOW nuTepaTypon. [ng noaroToBKn K yCTHOMY onpocy, 6nuu-onpocy CTyaeHTy
Heo6X0aUMO 03HAKOMUTBLCH C MaTepuanoM, NOCBALLEHHBIM TEME CEMUHApPa, B y4ebHuKe nnun apyrom
pPEKOMEHAOBaHHOM NUTepaTtype, 3anncsax ¢ NeKLMOHHOro 3aHATMS, 06paTuTb BHUMaHWE Ha yCBOEHWE
OCHOBHbIX MOHATUI OUCLMMIVHDI, BbIABUTb HESICHBIE BONPOCHI M NogobpaTb 4ONOMHUTENbHYIO
nuTepaTypy ANs UX OCBELLEHWS, COCTaBUTb TE3UCHI BbICTYMNNEHNS NO OTAEMNbHbIM NPOGNEMHbIM
acnektam.

Onpoc npeanonaraeT yCTHbIA OTBET CTyAeHTa Ha O4MH OCHOBHOM WU HECKOMBKO AOMONTHUTENbHbIX
BonpocoBs npenogasatens. OTBeT CTyAeHTa AOMKeH NpeacTaBnsaTb cobon pasBépHyToe, CBA3aHHOE,



NorMyeckn BbICTpoeHHoe cooblueHue. Mpu BbICTaBNeHU OUEeHKM npenogasaTtenb yYnTblBaeT
NpaBUNbHOCTbL OTBETAa NO CoAepXaHuto, ero NocnefoBaTeNbHOCTb, CAMOCTOATENBHOCTL CYXXAEHUNA K
BbIBOJOB, YMEHMWE CBA3bIBaTb TEOPETUYECKMNE NOSNOXKEHNS C MPAKTUKON, B TOM Yncne v ¢ bygyuien
npodeccmnoHarnbHoOn 4eATeNbHOCTLIO.

Llenbto nabopaTopHbIXx paboT No gucumnivHe asnseTca npuobpeTeHne cTyaeHTaMy HaBbIKOB
CaMOCTOSITENTbHOrO BbINOSIHEHNSI NabopaToOpHbLIX UCCNeaOBaHUN U aHanmaa pesynbtatos. Kaxaas
nabopaTtopHasi paboTa TpebyeT npeaBapUTENbHOIro N3y4eHns TeopeTmdeckoro matepmana. MNpm
BbIMNOSIHEHNN NAabopaTOPHOro SKcnepmMmeHTa obasatenibHO cobnogeHne npaBun TexHUkKM 6esonacHocTu!
Mepea BbinonHeHMEM NnabopaTopHbIX PaboT CTyAEeHTbl OMKHbBI MPONTY 'MIHCTPYKTaX MO TEXHUKE
6e3onacHoOCTU' 1 pacnucaTbCa B COOTBETCTBYHOLEM XXypHane. TOonbKo Nocne 3Toro CTyAeHT MOXeT
ObITb JONYLLEH K NpOBeAeHN0 aKkcnepuMmeHTa. B xoge BbinonHeHns nabopaTopHbiX paboT CTyAeHTbl
BHMMaTenbHO HabnaaT 3a X040M peakuui, NPOBOAAT U3MEPEHMS U 3anvcbiBaloT HabnoaeHns B
paboumnn xxypHan. lNMocne BbinonHeHus nabopatopHon paboTbl CTyaeHT ochopmnseT otyeT. OT4veT
BbINOSIHAETCS OTAENbHO NO Kaxkaow nabopaTtopHou paboTe. B otyeTe 4omkHbl ObITh Ccriegyowme
pasgenbl: 1. Llenb BbinonHeHnsa pabotbl 2. TeopeTuvecknn pasgen 3. Xog pabotsl 4. BeiBogbl
BbinonHme nabopaTopHbIv NPaKTUKYM, CTYAEHT AOIMKEH YMETb U3NOXUTb XOA BbINOMHEHUS OMbITOB,
06BACHUTL pe3ynbTaTbl paboTbl 1 BbIBOAbLI U3 HUX M NognuncaTb OTYET Y NpenoaaBaTens.

Tpe6OBaHI/IFI K BbIMONHEHMIO 3a4aHNi (VIJ'IVI LUKanbl U Kputepmmn OLl,eHI/IBaHI/IFI)

Kputepun oueHnBaHus
KOMMeTeHUMN

YpoBeHb CHOPMUPOBAHHOCTH
KOMMeTeHUMN

LLIkana oueHok

O6yuvatoLmiics B NONHoN mepe
BnageeT NOHATUMHBLIM annapaToM
AaHHOM obnacTu Hayku
(TeopeTnyeckMMN OCHOBaMM
ANCUUNANHBL), cnocobeH
WNNOCTPUPOBATL OTBET
npumepamu, paktamu, AaHHbIMM
Hay4HbIX UccreJoBaHWN,
NPUMEHSTb TEOPETNYECKNE
3HaHWA Ans peLleHns
npakTU4ecknx 3agad B 06nactu
BUOXMMUM N MONEKYNSIPHOM
Guornorun, kacarLlencs Npodnem
MeauLMHbBI

NoebiweHHbIl yposeHb

OminuyHo

Ob6yvatoLumiics Bnageet
NOHATUMHBLIM annapaTom JaHHOW
obnacTtu Hayku (TeopeTU4ecKuMmn
OCHOBaMW AVNCLMMSINHBI),
OEMOHCTPUPYET OCBOEHME
3HaHWA, YMEHWI, HABbIKOB
KOMMNEeTEeHLUN UCLMMINHBI,
AoMycKaeT He3HauuUTeNbHble
OLUMOKN, HETOYHOCTU, UCTbITbIBAET
3aTPYAHEHUS NPU peLLeHnm
NpakTU4ecKnx 3agad

Ba3oeblli ypo8eHb

Xopowo

Ob6yuyatowmiica BnageeTt YacTUYHO
TEOPETNYECKMMMN OCHOBaMM
ANCUNNNNHBI, doparMeHTapHo
crnocobeH NpoaeMOHCTPUpoBaTh
OCBOEHUWE 3HaHWUN, YMEHWHN,
HaBbIKOB KOMMETEHLMN
ANCUUNINHBI, aonycKkaeT
3HauYUTENbHbIE OLUNBKM Mpu
peLUueHnn NpakTUYeCcKmx 3agay

lNopozossil yposeHb

YdoenemeopumerbHO

OTBET Ha KOHTPOIbLHO-
N3MepuTEnbHbIN MaTepuarn He
COOTBETCTBYET NOOLIM TPEM U3

HeydoenemeopumerbHo




nepeYmcrieHHbIX NokasaTenen.
OO6yvatowmiics obnagaet
OTPbLIBOYHbIMU, PparMeHTapHbIMU
3HaHMAMU, gonyckaet rpybble
OLLUNOKWU, HE MOXET
npoaeMoHCTpMpoBaTb obnagaHue
3HaAHUSMU, YMEHUSIMU, HaBbIKaMK
KOMMEeTEHLUN ANCLMMINHBI.

20.2. NMpomexyTo4yHan aTrecTaums

MpomexyTouHas atTecTaums no AMCLUMNIMHE OCYLLIECTBSETCA C MOMOLLBIO CreayHoLLIMX OLEHOUYHbIX
CpenCTB: BOMPOCOB K 9K3aMeHy

. OcHOBHble NyTU pacnaja yrieBoAoB.

. CuHTE3 U MOBOMAM3aUMA TIMKOreHa.

. AHa3pO6HbLIN rNIMKO/INS.

. A3po6HOro ramkonms.

. FnuKoreHonums.

. AnoToMuMueckuit pacnaz yrneBooB.

. MaTtonormu BcacbiBaHMA M 0GMEHA YT IEBOAOB.
. CaxapHbi¥ amaber.

["lOKOHEeoreHes.
. TIMOKcHnaTHbIM UMKA

. BMOCUHTE3 XKMPHBIX KMCOT.

. CaxapHbi¥ amnaber.

. Xpomartorpaduyeckne MeToapl aHan3a GUOMOJIEKY .

. dnekTtpodopes.

. ®DepMeHTaTMBHbIE METOADI aHA/IM3a Cy6CTPaToB.

. IMMyHO(EPMEHTHbIM aHau3: NPUHLMN, TUMbI.

. Mpamon UDA.,

. Henpsamon UDA.

. BriocrHTEes aMmMHokmMcoT. ObLime npeacTaBaeHus.

. O6MeH oTAEeNbHbBIX AMUHOKUCNOT. CEpPUH U TIULMH.

. OBMeH oTAe/IbHbIX aMMHOKMCNOT. METMOHMH M LIUCTEMH.
. O6MeH oTAEeNbHBIX AMUHOKUCNOT. DeHnNanaHmMH M TUPO3MH.
. O6MeH oTAENbHbBIX AMUHOKUCNOT. APrMHUH U TpUnTOodaH.
. BrocrHTE3 remma.

. Pacnag remorno6buHa B TKaHsX.

. MeTabonmsm kenesa.

. Mopdupun.

. Kentyxu.

. FOpMOHbI: 06LMe NpeacTaBAEHMSA, TUMbI.

. Ponb ropmoHoB B opraHmsme.

. Knaccudmkauma ropMoHos.

. benok-nenTuaHbie ropMoHbI.

. CTepouHble ropMOHbI.

. TpaHcnopT ropMOHOB.

. Peuenuma 1 nepesaya cMrHana ropmMoHoOB.
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36. CUrHanbHble MONEKYbl KNETKM.

37. OcHOBHble CrOCo6bl AOCTaBKMU CUTHAIbHbIX MOJIEKY .

38. KanbuueBasa curHanmsaums.

39. NO-curHanmsaums.

40. Ka/lbMOy/IMHbI, KAK OCHOBHbIE MEXaHM3Mbl Ka/lbLIMEBOM CUTrHA/IM3aLMM.
41. FeHeTHYeCKUe 3ab60/1eBaHMA: OCHOBHbIE NPeACTaBAEHUSA, KnaccubmKaums.
42. F'eHHble 60N1€3HM: TUMNbl, MEXaHW3Mbl UAEHTUDMKALUU.

43. MNpoeKT «[eHOM YenoBeKa».

44. MeToAbl BbISIBIEHUS MyTaLIMM.

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

46. bonesHu, cBA3aHHbIE C HapyLeHWEM NIOUAHOCTHU.

47. bonesHu, cBA3aHHbIE C HAapYyLUEHMEM CTPYKTYPbl XPOMOCOM.

48. IMarHOCTMKa XPOMOCOMHbIX 3a60/1€BaHMM.

49. FISH-meToabl aHas1M3a XpOMOCOM

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

B kaxzabit KUM BxoauMT no 3 Bonpoca no pas/iMyHbIM pasfeniam AMCUMMAMHBI. DK3aMeH NpPOBOAMUTCA B BUAE
YCTHOro onpoca. Ha ak3aMeHe CTyAeHT noayyaeT MHAMBUAYANbHbIM GUNET, BpEMA NOATOTOBKM K oTBETY 40
MMHYT. Ha 3K3ameHe 3anpelyaeTcs Noib30BaTbCA KAKMMMK-/IMOO BCMOMOraTeibHbIMM cpeacTBaMu. Bo Bpems
NpoBeAeHMsA 3K3aMeHa dK3aMeHaTop MOXKET 3a4aTb 060K A0MNO/IHUTE/IbHOM BONPOC B Npesenax Bonpocos,
BbIHECEHHbIX Ha 3K3aMeH.

3a4€T C OLEHKOM M 3K3aMeH MO OMCUUMNIIMHE MOXET ObiTb BbICTaABMEH MO UTOram TEKYLLLEro KOHTPONS,
npwv BbINOMTHEHUN BCEX NPEAYCMOTPEHHbLIX BUAOB CAMOCTOATENBbHOM paboTbl M MpU YCNOBMU NOCELLEHUSA
ctyaeHToM 6onee Yem 70% 3aHATUR.

JlonycKaloTca 40 3K3aMeHa TOJIbKO Te CTYAEHTbl, KoTopble noceTnnn 6onee 70% ayAMTOPHBIX 3aHATUM
CooTHoLLeHMe NoKasaTenen, YpoBeHb C(hOPMMPOBAHHOCTH LLIkana oueHok

KPUTEPUEB M LLKaJIbl OLLEHMBAHMA  KOMMETEHLMM

pe3ynbTaToB 0BGYyYEHMS.

Kputepmn oueHmnBaHMA

KOMMNEeTEeHLUM

O6yyatowmica B NoJIHOM Mepe oebiweHHbIl Ypo8eHb OmnuyHo

BNAAEET NOHATUMHBIM

annapaTtom JaHHoM 061acTu

HayKu (TeopeTn4eCcKnMMM

OCHOBaMM AMUCUMMANHBI),

CNoCo6eH UNNOCTPUPOBATD

OTBET NpPUMEpPaMH, paKkTamu,

JAHHBIMM HaY4HbIX

uccneaoBaHUM, NPUMEHATb

TeopeTUYeCKMeE 3HaHUA AnA

peLIeHNA NPaKTUYECKMX 3ajay B

061aCcT1 BUOXMMMM U

MONEKYNAPHOMN 6MONOrNK,

Kacatowemncs npobaem

MeanLUMHbI

O6yvatowmics Bnageet ba3zoebili ypoeeHb Xopouwio

MOHATMMHBIM anmnapaTom JaHHOM

061aCTU HayKuH

(TeopeTMyYeCKMMM OCHOBaMM

ANCUMIMIMHDI), AEMOHCTPUpPYET

OCBOEHME 3HAHMM, YMEHWM,

HaBbIKOB KOMMETEeHLMM

ANCUMNIMHDBI, JONYyCKaeT

He3HaYMTeIbHbIE OLWMOKM,

HETOYHOCTU, UCNbITbIBAET

3aTpyAHEHUA MPU peLleHnn



NpakKTM4eCKMX 3a4au

O6yvatolmmcs Bnageet lMopozoenili yposeHb
YaCTMYHO TEOPETUYECKMMM
OCHOBaMM AUCLMIMIUHDI,
(dparMeHTapHO cnNoco6eH
NpOAEMOHCTPMPOBaTb OCBOEHUE
3HaHMM, YMEHUI, HaBbIKOB
KOMNETEHLUUM AUCLMMNINHDI,
ZIOMYCKaeT 3Ha4YMTe IbHble
OLUMBKM MpU peELLEHMM
NPaKTUYECKMX 3aJay

OTBET Ha KOHTPOJIbHO- -
U3MEepUTE/IbHbIM MaTepuan He
COOTBETCTBYET /I06bIM TPEM U3
NepeyYmUC/IEHHbIX NOKasaTenen.
O6yvatolmmca obnagaet
OTPbIBOYHbIMM,
(bparMeHTapHbIMM 3HAHUSMM,
JONyCKaeT rpybble OWMOKMK, He
MOXeT NpoAEMOHCTPMPOBAaTh
061aJaHNE 3HAHUSMM,
YMEHUSAMM, HaBblKaMM
KOMNETEHUUM AMCLMMIMUHDI.

YOoenemeopumernbHO

HeydoenemsopumerbHo



