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PABOYASA NPOrPAMMA YYEBHOM ANCUNNNNHDI
b51.0.45 O6uwasa 6moxmumumsa

¥

1. Wndp M HaumeHoBaHHe crneunasibHOCTH:
30.05.01 MeanumMHCKaa 6MOXUMUA

2. Cneyuanmsauyms:

MeanumHCcKan 6MoXMMMA

3. KBanndurkauma (cteneHb) BbINYCKHMKA:
Bpay-6MOXMMMK

4. ®opmMa oby4eHus:

OuHas

5. Kadepgpa, oTBevaoLwan 3a peaamsaumio UCLUUNIUHDI:
Kadeapa 6MOX1MHKM 1 HU3MONOTUM KNETKU

6. CocTtaBUTENM NPOrpPaMMbil:

®depopuH AMUTpUIA HUKoNaeBUY, AoUEHT Kadeapbl BUOXMMMK U DUIMONOTMMU KNETKMU, KaHAuAAT
OMONOrMYECKUX HaYK

7. PekoMeHpgoBaHa: HMC MeamKo-6uonornyeckoro dakyibteTa, NpoTtokos Ne5 ot 23.06.2021
8. YuebHbIM roa;:

2022-2023 1 2023-2024

9.lenm 1 3apaum y4e6HoOM AUCLMNIIMHDI:

Llenb aycumnamHbl: chopMMpoBaTh 3HaHMA 06 OCHOBHbIX 3aKOHOMEPHOCTSIX NPOTEeKaHUSA
METabo/IMYECKMX NPOLECCOB, ONpeAENSAOWMX COCTOAHME 340POBbA M afanTalmm YesloBEKA Ha
MOJIEKYNIAPHOM, KJI€TOYHOM M OPraHHOM YPOBHE LI€JIOCTHOMO OpraHu3ma.

3ajaur AUCUMNAMHDI:

1. HayumTb TEOpeTUYEeCKMM U METOAO0N0MMYECKMM OCHOBaM 6MOXMMMM, CTPOEHUI0 U 06MeHy OGUONIOrUYECKM

Ba*KHbIX MOJIEKY, BGMOXMMMM NATONIOrUYECKMNX npoueccos.

2. HayunTb nonb3oBatbcA na6opaTopr|M OGOpyAOBaHMeM M pe€aKTnBamu C cobnogeHnem npaBn1 TEXHUKHU
66‘30ﬂaCHOCTM, aHa/In3npoBaTb [MOJIy4YEHHbIE JaHHblE pe3y/ibTaToOB BUOXUMMYECKUX MCCﬂeAOBaHMI‘;i n
MCNoJib30BaTb MOJIy4YEHHbIE 3HaHMA ANA 06bACHEHMA XapaKTepa BO3HMKaWWMX B OpraHM3Me 4eJioBeKa

U3MEHEHMM U ANarHOCTUKM 3aboneBaHMs.

3. HayuuTb Bnagetb MeTodamu aHa/IMTMYECKOM pa60TbI npnu oOuUeHKe BUOXMMMYECKMX MOKa3aTenen

COCTOAHMA OpraHM3ma.

10. MecTo y4ye6HOM AUCUMMNIIMHBI B CTPYKType OOIMM:



YyebHada gucumnamHa «06Lwasa 6GMOXMMMA» OTHOCUTCA K YHEOHOMY LUKy MaTeMaTUUECKMX,
eCcTeCcTBEHHOHayu4HbIx ancumnamH OMNMOI BO noarotoBku cneumanmcTta no HanpassieHmio 30.05.01
«MeanuUMHCKas BUOXMMMSA». TpeboBaHMSA K BXOAHbIM KOMNETEHUMAM: CMOCOBHOCTBIO M FOTOBHOCTbIO
NPOrHO3MpoBaTb HarnpaBJ/ieHME U pe3y/ibTaT BMOXMMMUYECKUX U PUIUMKO-XMMUYECKMX MPOLECCOB M
ABJIEHUM, XMMUYECKMX NPEBPALLEHUM BUONOTMUYECKM BaXKHbIX BELLECTB, NMPOMCXOAALIMX B K/IEeTKAxX
pa3/IMYHbIX TKAHEM OpraHM3mMa YesiIoBeKa, a TaKXKe MeToAbl MX UCC/Ie0BaHUS, pewaTb CUTyaUMOHHbIe
3aZlauu, Moaenupytowme PU3MKo-XMMHUYECKME NPOLECCHI, MPOTEKAIOLME B }KMBOM OPraHu3me

11. NnaHupyeMmble pesy/ibTaTbl 06y4EHUA NO AUCUMUNIMHE/MOAY IO (3HAHMUA, YMEHUA, HaBbIKK),
COOTHECEeHHble C NJIAaHUPYEeMbIMU pe3ysibTaTaMW OCBOEHMA 06pa3oBaTe/IbHOM NPOrpamMmbl
(KoMneTeHUMAMM BbINMYCKHMKOB) M MHAMKATOPaMM UX [OCTUKEHUA:

Koz 1 HazBaHWe KoMMNeTeHUMH

OlNK-1 CnocobeH McnoJib3oBaThb U
NPUMEHSATb PYHAAMEHTAJIbHbIE U
NpUKAagHble MeAMUMHCKME,
eCcTeCcTBEHHOHay4Hble 3HaHMSA
ANA NOCTaHOBKU M peLleHUsA
CTaHAAPTHbIX U MHHOBALMOHHbIX
3a/1a4 NpoeCcCcUoHasIbHOM
JenaTe/IbHOCTH

Koa v Ha3sBaHue
MHAMKaTOpa KOMMeTeHUMH

OlNK-1.2 lotoB K
MCMNO/Ib30BAHUIO OCHOBHbIX
€CTeCTBEHHO-Hay4HbIX
NOHATUM U METOZ0B
nccneoBaHMM NpU peLleHun
npodeCcCcHoHaNbHbIX 3a4au.

3HaHus, YMEHUA, HaBblKUA

3HaTb OCHOBHblE 6MOJIOrMYECKME,
bU3UKO- XMMUYECKME U UHbIE
€CTEeCTBEHHO-Hay4Hble MOHATUA U
meToapl.

YMeTb UCNo/ib30BaTb
dyHAaMEHTaNbHbIE
6UoNIorMYeCcKkne NpeaCTaBieHNs B
cepe npodeccroHaibHOM
AEATENIbHOCTU ANA peLleHns
HOBbIX 33Zja4; BOCMPUHUMATDb
WMHHOBAaLUM B LeNAX
COBEpLUEHCTBOBAHUA CBOEM
npoceccHMoHaIbHOM
AeATeNIbHOCTH.

BnageTtb HaBblKamMu
KayeCTBEHHOro U
KOJ/IMYeCTBEHHOr 0 onpejeeHus
OpraHMYeCcKUX CoeanHEHUM
KNEeTKU; UX pa3gesieHua m
uaeHTMdUKauumn gna pelueHms
npodeccroHanbHbIX 3a4ay.



Koa v HasBaHMe KOMNEeTEHUMH

OrlK-5 CnocobeH K opraHm3aumu
M OCYLLECTBNEHMIO MPUKIAAHBIX M
NPaKTMYECKMX NPOEKTOB U MUHbIX
MEepOonpUATUI MO U3YUHEHUIO
61OMDU3NYECKMX U UHDBIX
NpOLECCOB M SBNIEHUM,
NPOMCXOAALMX HA KIETOYHOM,
OPraHHOM M CUCTEMHOM YPOBHAX
B OpraHu3me YesioBeKa

OrlMK-5 CnocobeH K opraHu3aumm
M OCYLLECTBIEHMIO MPUKIAAHDBIX M
NMPaKTUYECKMX NPOEKTOB U UHbIX
MeponpUATUM MO U3YyYEHUIO
6U1OMDU3NYECKMX U UHDBIX
NpoLEeccoB U ABNEHWUM,
NPOMCXOAALMX HA KIETOYHOM,
OpPraHHOM U CUCTEMHOM YPOBHSX
B OpraHu3me YesioBeKa

Koa v Ha3BaHMe
MHAMKATOpa KOMMNETEHLMM

OMNK-5.1 MNMoHumaeTt
CYLLHOCTb BMOXMMMYECKMX
npoLeccoB, NPOMCXOAALLMX B
KNeTKe YyenoBeKa

OlNK-5.3 CnocobeH
opraHmM3oBaTb M
OCYLLECTBUTb MEPOMPUATHSA
Nno MU3Y4YeHUIo
BGUOXMMMYECKMX NPOLLECCOB,
NpoUCXoasAUX B KNETKe
yesioBeKa

12. O6bEM AUCUMMIMHDBI B 3a4E€THbIX eguMHMuax/yac:

9/324

dopma NpPOMEKYTOUHOM aTTecTalMu:

3a4eT c oLUeHKOM, JDK3ameH

13. TpyAaoeMKoCTb No BMAAM y4e6GHOM paboTbl

Bua yyebHoM paboThbl

AyaMTOpHbIE 3aHATUA
JleKUuMoHHble 3aHATUA
'pynnoBble KOHCY/IbTaumm
JlabopaTopHble 3aHATUA

CamocTtoaTenbHasa paboTa
KypcoBas pa6oTa

lNpomMexxyTouHas atTecTauma

3HaHus, YMEHUA, HaBblKUA

3HaTb OCHOBHbIE BGMOXMMUYECKME
U Mopdo-duranonormyeckme
nokasaTe i OpraH1M3mMa B HOpME U
Nnpy pasBMTMM NATOJIOTMM.

YMeTb MCNo/1b30BaTb 6a3oBble
3HaHMS OpraHM3aumm *KMBbIX
cmMcTeM B npodeccroHaibHoM
AeATeNbHOCTU NpU
OCYLLECTBNEHUM
npodeccroHaIbHOM
AEeCTeNbHOCTU MO UX U3YYEHMIO.
BnageTtb HaBblKaMu Npu
NPUMEHEHNU COBPEMEHHbBIX
NoAxXoA0B B OLEHKE COCTOSIHUA
OpraHusma 4esioBeka npm
pa3BUTUKM NaTONIOMUM

3HaTb OCHOBHbIE MEXaHW3Mbl
YHKUMOHMPOBaHUA
BGUOIOrMYECKNX CUCTEM U METOA0B
UX onpeaeneHus.

YMeTb NpPUMEHSATb 6a30Bble
3HaHWS OLEHKE OCHOBHbIX
BUOXMMMYECKHMX U
usmonormyeckux nokasartenem
OpraHusma 4enoBeka.

BnageTtb HaBblKaMu aHaM3a
BUOXMMUYECKMX U
bu3MoNormyeckux cocTosHMM npu
U3YYEHUM BMONOTMYECKUX CUCTEM.

CemecTtp 4 Cemectp 5 Bcero
90 68 158
36 34 70
44 16 60
54 34 88
54 24 78
0
0 36 36



Yacbl Ha KOHTPOJIb

Bcero

13.1. CoaepaHne AUCLMMINHDI

n/n

HanmeHoBaHMe
pasgena
JNCLUMMNJIMHDI

O6Lwue
npeacTaB/IEHUA O
b6eskax

CoaeprkaHue pasgena
ANCUMMNUHDI

1. Obwme npeacTaB/eHUA O
CTPYKTYpPE aMMHOKMCJIOT U
nenTnaos. 2. OyHKUMH
6e/IKoB, UX MHOroobpasue.
CtpoeHune 1 hyHKLUH

MPOCTbIX U CNNOXKHbIX 6enKoB.

3. MeToabl BbiAENEHUA U
OUYMCTKM GEesIKOB. 4.
BonopactBopumble 1
KMPOpaCTBOpPMMbIE
BUTaMMUHBbI. 5.
KodepmeHTHas,
AHTMOKCMAAHTHAA U
NporopMoHasibHasa MyHKLUMM
BUTAMMHOB. 6.
Knaccmndpumkauma m
HOMeHKNaTypa (pepMeHTOB.
7. CTtpoeHune u yHKLMA
depmMeHTOoB. 8.
MonekynapHble MEXaHM3Mbl
(dhepMeHTaTUBHOIO
KaTanusa. 9. Perynauus
pa6oTbl pepmeHos. 10.
DH3MMONaToI0r M.
11.3H3MMOMArHOCTMKA U
SH3MMOTEpanuA.

36 36
144 144 288

Peannsauma pasgena AMCUMNIMHBI C
MOMOLLbIO OHJIAMH-Kypca, DYMK

JYMK 06wwasn 6Moxumua Ha naatdopme
"DNIEKTPOHHBIN yHMBepcHTeT BIY”
https://edu.vsu.ru/course/view.php?id=3423



n/n

3

HanmeHoBaHMe
pasgena
JNCUMMNJIMHBI

[bIxaTe IbHbIN
MeTabo/IM3M

MeTabo/im3m
YrneBoAoB U UX
poJib B OpPraHM3me

CoaeprkaHue pasgena
ANCUMMNUHDI

12. Kata6oam3m u
aHaboIM3M Kak
3HeproB3aMMo3aBUCHUMBIE
npoueccol. 13. CTpoeHue u
YHKUMOHMpPOBaHWE
MUTOXOHAPHAJIbHbIX
MeMbpaH. 14.
MuTOXOHAPUA/IbHbIE
npouecchbl 0CBOGOXKAEHMA U
MCMoNb30BaHMA 3Hepruun. 15,
MexaHn3Mmbl cybCcTpaTHOroO
dochopunmpoBaHmsa. 16.
MexaHu3Mbl
OKMC/IUTEJIbHOIO
docchopunmpoBanma. 17.
Mnkonus. 18.
MupyBaTaernaporeHasHbiM
KoMnaeKc. TpaHcnopT
Yr/I€BOA0B Yepe3 MEMOpaHy.
19. LUMKA TpUKApOOHOBbLIX
Kuncnort. 20.
DNIeKTPOHTpaHCNoOpTHasA
Lernb MUTOXOHAPUM. 21.
CTpoeHue 1 MexaHu3m
paboTbl ATO-cuHTETasbI. 22.
AHab0/113M

23. Knaccudukaumsa m
CTpOeHMue yrneBsoaos. 24.
MNepeBapuBaHue,
BCacblBaHWE M
B3aMMOIpeBpaLleHUa
yrneesoaoB. 25. CuHTE3 U
MobMamnsauma rIMKoreHa.
26. X1MMA 1 dHEpreTnKa
aHa3po6HOro 1 a3pobHOro
rAUKousa 1
rAMKoreHosmsa. 27.
AnoTOMMYECKUM pacnaj
yrneesogos. 28. lMatonorum
BCacblBaHMA M 0OMEHa
yrneBogoB. CaxapHbIH
Juaber.

Peannsauma pasgena AMCUMNIMHBI C
MOMOLLbIO OHJIAMH-Kypca, DYMK

JYMK O6wasa 6moxmumusa Ha naatdopme
"DNEKTPOHHbIN yHMBepcuTeT BIY”
https://edu.vsu.ru/course/view.php?id=3423

JYMK 06wwasn 6Moxumua Ha naatdopme
"DNIEKTPOHHBIN yHMBepcuTeT BIY”
https://edu.vsu.ru/course/view.php?id=3423



n/n HaumeHoBaHMe
pasgena
ANCUUNINHBI

4 MeTabosim3am
MNUI0B U UX
poJib B OpraHmsme

5 MeTabo/mM3m
6e/IKOB M UX pPO/ib
B OpraHM3me

6 Ponb OCHOBHbIX
OGUOMaKPOMONEKY
B Pa3BMUTUM
naToJIoruM

CoaeprkaHue pasgena
ANCUMMNUHDI

29. Knaccmndpmrkaumsa m
CTPOEHUE MNNAI0B.
MNepeBaprBaHue U
BcacbiBaHue aunmaos. 30.
Pacnag v cMHTE3 XKMPHbIX
Kucnot. CuHTe3s
XoJiecTepuHa U
dochonmnmaos. 31.
MaTtonormm nMnuaHoro
0o6MeHa.

32. MoTpebHOCTb opraHM3ma
B 6enKax. [lepeBaprBaHue M
BcacbiBaHMe 6esnkoB. O6uime
nyTM obMeHa aMMHOKMCJIOT.
33. O6MeH oTAeNbHbIX
amMMHOKMcAoT. MaTonormm
06MeHa aMMHOKMCIOT. 34.
brocKHTE3 6ENIKOB U
HYK/IEMHOBBIX KMC/OT.
Pacnag v cuHTes
HYK/1IEONPOTENHOB.
buocrHTe3s 1 pacnag
XPOMOMPOTEMHOB.

35. YPOBHU XMMHUYECKOM
KOMMYHMKaLUKU, FOPMOHbI U
meanaTopsbl. 36.
UHTerpupytowan posb
rOPMOHOB U MEAMATOPOB B
opraHuame. FoOpMOHbI U
peuenTtopsbl. 37. BTopu4Hble
nocpeaHUKU-MeCCeHAXEpbI.
MeanuMHCKMe acneKTbl
SHAOKpMHONOruK. 38.
Mopdupmn. Kentyxu.
Buoxumma Kposu u mouu. 39.
3HaYMMOCTb OCHOBHbIX
OUOXMMMYECKMNX
nokasaTesiel B 1abopaTopHO-
K/IMHUYECKOM AMArHOCTMKE.

13.2. TeMbl (pa3aenibl) AUCUMUMNIMHBI U BUAbI 3aHATUM

Peannsauma pasgena AMCUMNIMHBI C
MOMOLLbIO OHJIAMH-Kypca, DYMK

JYMK O6wasa 6moxmumusa Ha naatdopme
"DNEKTPOHHBIN yHMBepcuTeT BIY”
https://edu.vsu.ru/course/view.php?id=3423

JYMK 06wwaa 6Moxumua Ha naaTdopme
"DNIEKTPOHHBIN yHMBepcuTeT BIY”
https://edu.vsu.ru/course/view.php?id=3423

JYMK 06wasn 6Moxumua Ha naatdopme
"DNIEKTPOHHBIN yHMBepcHTeT BIY”
https://edu.vsu.ru/course/view.php?id=3423



Ne HaumeHoBaHWe JIeKUMOHHble Ipynnosbie JlabopaTtopHble CamocroATenbHas Bcero

n/n Tembl (pasgena) 3aHATUA KOHCY/IbTaumH 3aHATUA pa6oTa
1 O6uwpe
npeAcTaB/EHNA O 16 16 18 24 74
6enKax
2 AblxaTeNibHbIM
MeTabo/IM3M 20 28 36 22 106
3 MeTtaboim3m
YyrneBoaoB U UX 8 2 8 4 22

POJib B OpraHm3me

4 MeTabonm3m
JMNUZ0B U UX 8 4 8 6 26
poJib B OpraHmMame

5 MeTabom3m
6e/1K0B U UX POJib 8 4 8 6 26
B OpraHusme

6 Ponb ocHoBHbIX
BMOMaAKPOMOIEKY N 6
B Pa3BUTUM 10 10 8 34
naTosiormm
70 60 88 70 288

14. MeToamn4vecKue yKasaHus 4151 06y4alWMXCA NO OCBOEHUIO AUCLUMIJIMHDI

B cootBeTcTBMM C TpeboBaHMAMM OPIOC BO peanusauma KOMMNETEHTHOCTHOrO noaxoaa npeaycmaTtpuBaeT
LUMPOKOE UCMOJIb30BaHUE B y4EGHOM MPOLIECCE aKTMBHbIX U MHTEPAKTMBHbIX (DOPM MpOBEAEHMA 3aHATUM
B COYETAHUM C BHEAyAUTOPHOM paboToM C Lesbio popMUMPOBaHMS M pa3BUTUA NPodeCcCMOoHaNbHbIX
HaBbIKOB o6yyvatowmxca. Kaxkabii oby4datowmmca obecrnedyeH AoCTynomM K 6M6aMoTeYHbIM hoHAaM
YHuBepcuTeTa 1 Kadeapsbl. [Npr M3y4yeHmu AMCcuMninHbl NpeaycMOTpeHa paboTa CTyeHTa B rpynne,
dopmupytoLas YyBCTBO KOIIEKTMBUM3MA M KOMMYHMKABE/IbHOCTb; @ TaKKe camocToATe/lbHas paboTa,
cnoco6cTByoLlas (OPMUPOBAHMIO aKTUBHOM KM3HEHHOM MO3ULMM MOBEAEHMA, aKKYPaTHOCTH,
ANCUMINIIMHUMPOBAHHOCTU. 151 YyCNELWHOro 0CBOEHUA AUCUMINIIMHBI 06Y4YaloLLMMCA pEKOMEHAYETCA
perynisapHaa paboTa C KOHCNEKTaMM NIEKLUM, NPE3EHTALMOHHbIM MaTePUAJIOM, CBOEBPEMEHHOE
BbIMOJIHEHWE MPaKTUYECKMX 3aZlaHWIM, TECTOB, 3aZjaHMM TEKYLLEeM aTTecTaumm U T.4.

TeKylLLMM KOHTPO/Ib YCBOEHMSA ONpeieNIAeTCA YCTHbIM ONPOCOM B XOA€ 3aHATMIM, OTBETaMM Ha TECTOBbIE
3agaHuA. CNOCOBHOCTb K TBOPYECKOM AeATENIbHOCTU M MOMCKY HOBbIX pelleHui onpeaenseTcs noa6opom
CUTYaLMOHHbIX 3aZa4. [TOMMMO MHAMBUAYAJIbHBIX OLEHOK, A0JIKHbI MCMOJ1b30BaTbCS OMMOHUMPOBaHME
cTyaeHTamu pedepaTtoB Apyr Apyra M peLeH3MpoBaHUE OTBETOB Ha KOJIJIOKBMYME. B KOHUE M3yveHus
y4e6HOM AUCUUNAMHBI MPOBOAMTCA KOHTPOJIb 3HAHMIM B BMJE DK3aMeHa.

15. NepeyeHb OCHOBHOM U [OMOJIHUTE/IbHOM IMTEPATYPbl, PECYPCOB MHTEPHET, HEO6XOAUMBIX
ON19 OCBOEHMA AUCLMUMNIUHBI



Nen/n  MUCTOYHMK
1 Komos, Bagmm lMeTpoBnY. BUOXMMMKA : yY4EOHUK ANA akageMUYeCcKoro 6akanaspmara :

[y4eBHUK ana cTya. By30B, 06YY. NO €CTECTBEHHOHAYYHbIM U MEAMLUMHCKMM HanpaBieHUaM] /
B.M. Komos, B.H. lUBegosa .— 4-e u3a., ucnp. 1 gon. — Mockea : KOpawnt, 2017 .— 639.

6) AONOJIHUTE IbHAA IMTEepaTypa:

No MCTOYHMK
n/n
1 buoxmmua / nog pea. E. C. CeBepuHa .— Mocksa : I90TAP-Meana, 2014 .— .— ISBN ISBN

978-5-9704-2786-6 .— .

2 CeBepuH, E.C. BMOXMMUA C ynpaxkHEHUAMM U 3aga4amu : rpud YMO no MeanumMHCKOMY U
bapmaneBTHMUECKOMY 06pa3oBaHuio By30B Poccumn / E.C. CeBepuH, A.U. Inyxos, B.A.
FoneHyeHko [m gp.] ; nog pea. E.C. CeBeprHa .— Mocksa : ID0TAP-Meaua, 2010 .— .— ISBN
ISBN 978-5-9704-1736-2 .— .

3 buoxumusa : rpud YMO no MeamMuuHCKOMY M dhapMaLeBTMHECKOMY 06pa3oBaHMI0 BY30B Poccum /
nog pea. E.C. CeepnHa .— MockBa : N0TAP-Megma, 2012 .— .— ISBN ISBN 978-5-9704-2395-0

4 B1OXMMMA : pYKOBOACTBO K NPaKTUYECKMM 3aHATUAM : rprd MUHOGpHayku Poccmmn / H.H.
YepHos, T.T. bepe3sos, C.C. bypo6buHa [u gp.] ; nog pea. H.H. YepHoBa .— MockBa :
MOTAPMeaua, 2009 .— .— ISBN ISBN 978-5-9704-1287-9 .— .

5 Epwos K. A. B1oxumma : y4e6HMK 1 NpakTMKYM Ans By3oB / K. A. Epwos, H. M. 3aiueBa ; noa

peaakumen C. U. LLlykuHa. — 2-e u3a., ucnp. 1 gon. — Mockea : Usgatenbctso OpanT, 2020. —
323 c. URL:https://urait.ru/bcode/451075

6 KHoppe A.I'. buonormnyeckasa xummnsa / A.I. KHoppe, C.A. Mbi3uHa. - M.: Boicw.wkK., 2000.

B) MH(MOPMaLMOHHbIE 3/IeKTPOHHO-06pa3oBaTesIbHble PeCypChbl:

Ne MNcTOYHMK

n/n

1 DNEeKTPOHHO-6MBAMOTEYHAA CUCTEMA "YHUBEPCUTETCKan bmbamoTeKka online” - http://biblioclub.ru/
2 DNEKTPOHHO-6MBAMOTEYHAs cucTema "KOHCYIbTaHT cTyaeHTa” - http://www.studmedlib.ru

3 DNEeKTPOHHO-6MBMOTEYHAs cucTeMa “JlaHb” - https://e.lanbook.com/

4 HaupoHanbHbIM uudposom pecypc "PYKOHT" - http://rucont.ru

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

6 JYMK O6Las 61Moxnumma Ha nnatcdopme "INEeKTPOHHbIM yHUuBepcHTeT BIY"

16. MNepeyeHb y‘-IE6H0-MeT0pM‘-IeCKOFO obecneyeHuns AnAa CaMOCTOATE/IbHOM pa60Tbl


http://biblioclub.ru/
http://www.studmedlib.ru/
http://rucont.ru/
http://www.lib.vsu.ru/

Ne MNCTOYHMK

1 depMeHTbI: CTPYKTYpa, CBOMCTBA, KnaccudmKaumsa [INEKTPoHHbIM pecypc] : y4e6Hoe nocobue :
[ana ctyaeHTOB 3-ro Kypca, M3ydarLwmx AMcumnaunHbl "O6lasa bmoxmmma”, "buonorma”,
"JH3uMonormns”, "Mmkpobuonorua u supoconorua”’] / A.H. ®egopuH, H.B. CennBaHoBa, A.T.
EnpuHueB ; BOpoHeX. roc. yH-T .— DNIEKTPOH. TEKCTOBbIE AaH. — BopoHex : M3aaTenbCckui JoM

Bry, 2020 . URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m20-22.pdf

2 CTpyKTypa M (pyHKLUMOHA/IbHAA PO/ib aMMHOKMUCIOT, MENTUAOB M GENIKOB : y4ebHoe nocobue /
M.N. ®ananeesa, A.T. EnpuHues, A.H. ®egopuH ; BopoHexk. roc. yH-T .— BopoHex :
U3paTtenbckui gom Bry, 2016 .— 68 c.

3 JlabopaTopHbI NPAKTUKYM MO GUOXUMUK ANS CTYAEHTOB OTAEeNIeHMA hyHAAaMEHTa/IbHOM
MeaMLUMHBbI MeaMKO-61oIorMyeckoro dakyibTeTa [DN1eKTPOHHbIM pecypc] : y4yebHo-
meTtoauydeckoe nocobue / A.H. ®epopurH, H.B. CennBaHoBa, A.T. Enp1HueB ; BopoHek. roc. yH-T
.— DNIEKTPOH. TEKCTOBbIE AaH. — BopoHex : U3paTenbckuit aomM BI'Y, 2018 .— 3arn. c TMTy/a
3KpaHa .— CBO6OAHbIM A0CTYN M3 MHTpaceTh BIY .— TekcToBbIM dhamn .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-149.pdf>.

17. O6pa3oBaTe/ibHble TEXHO/IOMMU, UCMOJIb3yeMble NpU peasi3aumm y4e6HOM AUCLMIIUHDI,
BKJ/Il0MaA JMCTaHLUMOHHbIE obpa3oBaTesibHble TexHosorun (40T), aneKTpoHHoe o6y4yeHue (30),
CMellaHHoe oby4yeHue):

B uenax peanusaumm AUCUMNIMHBI IPOBOAATCA Pa3/IMYHbIE TUIMbl IEKUMM (BBOAHAsA, 0630pHasa U T.4.) C
MCMNO/Ib30BaHUEM MY/NIbTUMEANA, NabopaTopHbIE M CEMUMHAPCKME 3aHATUA, NOAroToBKa pedepaTtos No
U3y4YaeMmbiM TEMaM B TEYEHMM CEMECTPA U K Hay4yHOM ceccum BI'Y no HanpaBaeHuto "OyHaaMeHTalbHasA
meanumHa". MNpu peanmsaumm AUCLUUNANHDBI UCMONb3YTCA 3/1IEMEHTbI 3/IEKTPOHHOrO 00YyYeHUA U
ANCTaHUMOHHbIe 06pa3oBaTe/ibHble TEXHOIOMUM.

JYMK O6lias 6MoxXrMMMsa Ha niaThopme “INEKTPOHHbIM YHMBEpPCHTET BIY"

https://edu.vsu.ru/course/view.php?id=3423 B KOTOPOM pa3MeLLEeHbl MaTepUabl NEKUMM, NPEe3eHTauum no
TeMaM 3aHATMM, yuebHasa M HayyHas iMTepaTtypa no Kypcy, Matepuasbl A5 NOATOTOBKMU K TEKYLUMM U
MPOMEKYTOYHOM aTTeCTalmM.

1. YTeHue NeKuMi C MCNoNb30BaHWEM CNaMA-Npe3eHTaumMm.

2. UHdOopMaLMOHHO-KOMMYHMKALMOHHbIE TEXHOJIOMMKU (KOHCY/IbTauMK npenojasartens vyepes
TeMaTnyeckue opymbl U BEGMHAPbI C UCMOJIb30BaHUEM 3/IEKTPOHHOM MH(OPMALMOHHO-06PA30BaTEIbHOM
cpeabl ®rbOY BO "BI'Y" - O6pa3soBaTtesibHblA NopTan «3NIE€KTPOHHbIM yHMBEpPCUTET BIY»
(www.moodle.vsu.ru).

3. MHdOpMaLMOHHbIe TEXHOIOTMM (JOCTYN B MHTEpPHET)


http://www.lib.vsu.ru/elib/texts/method/vsu/m20-22.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-149.pdf
http://www.moodle.vsu.ru/

4. ObC «KoHcynbTaHT cTygeHTa» http://www.studmedlib.ru/

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

6. KoHCynbTaHT natocC - MHPOPMaLMOHHO-CNPaBoOYHasA cMcTeEMA

7. 3bC «YHuBepcuTeTCKaa 6mbamoteka online» https://biblioclub.ru/

18. MaTtepHasibHO-TEXHUYECKOoe obecnevyeHue AUCLMMNIUHDIL

YyebHasa ayauTopus A8 NPOBeAEHUSA 3aHATUM JIEKLUMOHHOIO TMNa

Cneumanm1snpoBaHHas Mebesib, MOBM/IbHBIM 3KPaH AJ1A NPOEKTopa,
npoektop BenQ MP515, HoyToyK Lenovo G500 c BO3MOXKHOCTbIO
NoAKNOYEHUSA K ceTH «MHTepHeT», WinPro 8, OfficeSTD, Kaspersky
Endpoint Security, Google Chrome

(r.BopoHex, naowaab
YHuBepcuTeTCKas, 4.1,
nom.l, aya. 437)

YuebHan ayanTopus ANA NpoBeAeHMA 3aHATUM CEMMHAPCKOro TMna
(nabopaTopHble 3aHATUSA), A8 NPOBEAEHUSA FPYMNMOBbIX U
UHAMBUAYAJIbHBIX KOHCY/IbTALUMM, TEKYLLErO KOHTPO/IA M MPOMEXKYTOYHOM
aTTectauum

CneunanmsmpoBaHHaa Me6enb, LKad BbITAXKHOM 900 BMB, Becbl Ohaus
Advanturer AR 1530, cnektpogotometp CD-2000, pH-meTp pH-150,
xonoannbHUK Atlant 4020-022

(r.BopoHex, naowaab
YHuBepcuTeTCKasa, a.1,
nom.l, aya. 364)

19. OueHouYHble cpeAcTBa A1 NPOBeAeHUA TeKyLen M NPOMEeXKYTOYHOM aTTecTauumn

MopAAOK OLEHKM OCBOEHMS 0BYYaOLMMMUCA Y4eBHOro MaTepuasna onpeaenseTca cogepaHmem

cNneayolWwmx pasaesioB AMCUMIIUHDIL

Ne Paspensbl Koa koMneTeHummn Koa nHamkartopa OueHo4Hble
n/n AUCUMNAMHDI cpeacTsa 41
(Moaynn) TeKylLLen
aTTectauum

1 1-6 ONK-1 CnocobeH OMK-1.2 MNpumeHset Bonpocbl K

MCMNONb30BaThb U dyHOAAMEHTaNIbHbIE M NPUKAAaAHbIE pasgenam

NPUMEHATb 6uonornyeckme, MeaUUMHCKMUE U

dyHAAMEHTAsIbHbIE U APYrue ecrecTBeHHo-

nNpuKNagHble Hay4Hble npeacTaBAeHuA B cepe

MeaMUMHCKKE, npocdeccHoHaibHOM AeATelbHOCTU

€CTEeCTBEHHO-Hay4Hble  A/1A peLUEeHMA HOBbIX 3a4au

3HaHuA Ans

NOCTAHOBKM U

pelueHun

CTaHAAPTHbIX U

MHHOBALMOHHbIX

3aja4

npoceccHoHaibHOM

AeATEe/IbHOCTU



http://www.studmedlib.ru/
http://www.lib.vsu.ru/

Ne Paspensbl
n/n  AUCUMNAMHDI

(Moayn)
2 16
3 16

Koa koMneTeHumm

ONK-5 CnocobeH K
OpraHm3aumm u
OCYLLECTBAEHMIO
NPUKIaAHBIX U
NpaKTUYECKMNX
NPOEKTOB M UHbIX
MeponpuAaTUIA Mo
U3YyYEHMIO
6UOPU3NYECKMX U
WHbIX MPOLIECCOB U
ABNEHUM,
NPOMCXOAALLMX Ha

KNeTo04YHOM, OpraHHOM
M CUCTEMHOM YPOBHAX

B OpraHmn3me
Y4yeJioBEKa

ONK-5 CnocobeH k
opraHm3saumm u
OCYLLECTB/IEHMIO
NPUKNAAHBIX U
NPaKTUYECKMX
NPOEKTOB M UHbIX
MeponpUATMM No
U3yYeHUIO
6UOPU3NYECKMX U
MHbIX NMPOLLECCOB M
ABNEHWM,
NPOMCXOAALMX Ha

K/JIETOYHOM, OpPraHHOM
M CUCTEMHOM YPOBHSIX

B OpraHmn3me
4yeJioBEKa

Mn POMEXKYTOHHAA aTTeCTaumA

dopMa KOHTpOo/IA - 3a4eT C OLEHKOM,JK3aMeH

Kog nHamnkartopa

OMK-5.1 Mp1MeHAET 3HaHMA 06
OCHOBHbIX BMOXMMMYECKMX U
du13noIorMyecKmnx npoueccax
COCTOAHMAX OparHM3ma npu UsyveHum
6MONIOrMYECKUX CUCTEM Ha KNETOUYHOM,
OpPraHHOM U CUCTEMHOM YPOBHSAX

OlMK-5.3 MNMpnMeHaeT 3HaHUA U YMEHUA
Npy opraH13aumm 1 ocyLLeCTBAEHNN
OLEHKMN BUOXMMMYECKMX,
(pU3MONOrMYECKUX COCTOAHWUM U
NaTo/IOrMYECKMNX NPOLIECCOB B
OopraHu3me YyesioBeKka B HOpMe U Mnpu
naTosIormm

OueHoYHble cpeacTBa A1 MPOMEXKYTOYHOM aTTecTauum

3ayeT C oueHKoM: nepeyeHb BonpocoB (KMM), npakTMYecKue HaBbIKM

Jk3ameH: lNepeyeHb Bonpocos (KNUM), npakTnMyeckme HaBblKM

OueHo4Hble
cpeacTBa ans
TeKylLLen
aTtTectauum

Bonpocsbl K
paszenam.
Pedepartbl.

Bonpocsbl K
paszenam.
Otyer
CTYAEHTOB Mo
BbIMOJIHEHHbIM
NlabopaTopHbIM
paboTaMm.

20 TunoBble OUEeHO4YHble CpeaCcTBa U MeTOAUYECKME MaTepualibl, onpeaensaowme npouenypbl

oueHnBaHHA

20.1 TeKywWwuM KOHTPOJIb YCNEBAaEMOCTH



KOHTpo/Ib yCneBaeMoCTH Mo AMCLUMI/IMHE OCYLLECTBIAETCA C MOMOLLbIO CIeAYHOLMX OLEHOYHbIX CPEACTB:

1.

Tekylan attectaums

MepeyeHb BONPOCOB 4151 TEKYLLEM aTTecTaumm K pasgeny 1 "0O6wue npeacTtaBnieHus o 6enkax”

1.

2
3
4
5.
6
7
8
9

AMMHOKMCIOTbI; UX CTPOEHME M (DYHKLMM.

. dU3nyeckue cBoMCTBA aMMHOKMCIIOT.
. I-(naccwcbmau,m AMUHOKMUCNOT. AMMHOKMCAIOTBI C FMADOd)OﬁHbIMM HENONAPHbIMKN panKaJlaMH.

. AMMHOKMCNIOTBI C NoNAPHbIMKU paMKalaMU.

AMMHOKMCNOTBI C 3apAXEeHHbIMMU panKaslaMH.

. XMMMYECKMe CBOMCTBA aMMHOKMC/IOT, 06pa3oBaHMeE MEMTUAHbIX CBA3EM.
. HectaHpapTHble aMMHOKMCAOTI.

. Mentnabl, Ux cTpoeHMe 1 6UoNorMYeCKas posb.

. benku 1 nx dyHKumu.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,

MpocTble 1 CNOXKHble 6eNKM.

BbigeneHne 1 04MCcTKa 6enKoB.

®opMHpoBaHME BTOPUYHOM CTPYKTYpbI.

nobynspHble 6enKkn, OPMUPOBAHUE JAOMEHHOM CTPYKTYpbl. TPETUYHAA M YeTBEPTMYHAs CTPYKTypa.
Buonoruveckme dyHKUMM M KnaccudUKauusa yraeBoos.

MoHocaxapuapl: CTpoeHue U yHKLUUK.

Auncaxapubl, nonmMcaxapuabl: cTpoeHme U byHKLMN.

Jivinnapl.

BozopacTBOpMMbIE BUTAMMHDI.

KvpopacTBopuMble BUTaMMHBI.

®epMeHTbl U PYHKUMM.

OCHOBHblE NMOHATMA SH3MMOJIOMUM.

KodepMeHTbl 1 KodaKTopbl.

EAMHMUBI aKTUBHOCTM (PEPMEHTOB.

Knaccudurkauma depmeHTos.

daKTopbl, BAMAKOWME HA aKTUBHOCTb (DEPMEHTOB.

BausHMe TeMnepatypbl Ha CKOPOCTb (DEPMEHTATMBHOM peaKumM.

BavsAHWE KOHLEHTPaLUMM MOHOB BOAOPOAA Ha CKOPOCTb (hePMEHTATMBHOM PeaKLMM.
3aBMCMMOCTb CKOPOCTM (hEPMEHTATUBHOM PeaKLM OT KOHLIEHTpauuK cy6eTpara.
YpaBHeHMe Muxasnmca-MeHTeH. OnpegeneHme KM M MakCMMasibHOM CKOPOCTM.
NHrubmpoBaHue 1 akTMBauma GepMeHTOB.

AKTMBaUMA hepMeHTOB

MexaHu3m aencTBms hepMeHTOB.

PerynsatopHble dhepMeHTbl. Annoctepryeckue epmeHThbl.

®epMeHTbI, peryimpyemble NyTeM KOBAJIEHTHOM MoaudMKaumm.

MepeyeHb BONpoOCOB K pasgeny 2 "ApixaTe/ibHbli MeTabo/IM3m"

1.

®a3bl MeTaboIM3Ma - KaTabonu3m M aHaboNM3M. [naBHble CTaAMM KaTaboMYECKUX U aHabOIMYECKMX



NpoLeccoB.
. Myt npeBpalleHma nMpyBsaTa.
. TIMKONM3 - LeHTpasbHbIM NYTb KaTabo/mM3Ma r/Il0KO3bI.
. CNUpTOBOE, MOJIOYHOKMUCIIOE BPOXKEHME.

. MupyBaTaernaporeHasHbiM KOMMIEKC.

2

3

4

5

6. Uukn Kpebca.
7. DNEKTPOHTPAHCMOPTHAsA LieNb MUTOXOHAPUM.

8. XeMMoCcMOoTHMYECKasa Teopusa Mutyenna.

9. TpaHCMOPTHbIE CUCTEMbI BHYTPEHHEN MUTOXOHAPWA/IbHOM MEMBpPaHbI.
10. Perynaumsa abixaTesibHbIX NPOLECCOB.

11. TIMOKCMANATHBIN LK.

12. MeHTo30hoChaTHbIM MyTb.

13. UMKN MOYEBUHDI.

14. B-OKMCNEHUE KMPHBIX KUC/OT.

MNepeyeHb BONPOCOB K pa3gesny 3 "MeTabom3M yrieBog0B U UX poJl B OpraHmsme”
1. Knaccudukauusa M ctpoeHue yrieBosos.

. OcHOBHble NyTH pacnaja yrnesoA0B.

. CMHTE3 U MOBGUAM3ALMA TIMKOreHa.

. AHa3pO6HbBIM rIMKONU3.

. A3po6HOro rAmKonus.

. [nnkoreHonms.

. AnoTomMMyYecKmM pacnaz yrieBozosB.

. Matonormn BcacbiBaHUA M 06MEHA yrnesoos.

O 00 N o0 U1 AN W N

. CaxapHbit amaber.

MNepeyeHb BONpoCoB K pasaeny 4 "MeTabom3m MNUAOB U UX POJib B OpPraHmn3me”
1. Knaccudumkauyma amnmaos.
. FnokoHeoreHes.

. PeumnpokHas perynaumsa rimMkonmsa M rloKoHeoreHesa.

2

3

4. TIMOKCMNATHbIM LMK,

5. BUOCHMHTE3 XMPHbIX KMCAOT.
6. BMOCMHTE3 aMMHOKKUCAOT.

7

. HapyweHue nMnmuaHoro obmeHa.

MNepeyeHb BONpOCOB K pasgeny 5 "MeTabo/mM3m 6e/1IK0B 1 MX poJib B OpraHmMsme”
1. ®YHKUUM GESIKOB B OpraHm3sme.

2. MNepeBapuBaHMe M BcacbiBaHWe GE/KOB.

3. MeTa60/1M3M aMMHOKMCAIOT.

4. O6MeH oTAe/IbHbIX aMMHOKMCIIOT.



5. MaTtonorum obmMeHa aMMHOKMCAIOT.
6. BUMOCKMHTE3 BENKOB M HYKNENHOBbLIX KMCAOT.
7. Pacnag M CMHTE3 HYKNeonpoTEUHOB.

8. bBMOCHHTE3 M pacnaj XpOMONpPOTEMHOB.

MepeyeHb BONpocoB K pasaeny 6 "Ponb 0CHOBHbIX GMOMaKPOMOJIEKY1 B Pa3BUTUM NaTONOMMM"
1. FTOpPMOHbI 1 MeauaTopbl.

. Ponb ropMoHOB B opraHusme.

. Ponb MmegunatopoB B opraHmame.

. FOpMOHbI 1 peuenTopsbl.

. BTOPW-IH bleé MeCCeHArKepbl.

2
3
4
5
6. MeaMuUMHCKME acneKTbl SHAOKPUHOJIOMMK.
7. MNopdupmn.

8. Xentyxu.

9. BMOXMMMA KPOBM M MOYM.

10. BUOXMMMYECKHME MOKasaTeM B 1a6OPATOPHO-KIMHUYECKOM AMArHOCTUKE.

MpumepHble TeMbl pecepaTos:

1. KnaccuduKaumsa 1 xapakTepucTuka 6esKoB.
. MeToabl BblazeneHna 1 dpakUMOHMPOBaHUA GENKOB.
. MHOXecTBeHHble (PopMbl GESIKOB.

. Katanntmnyeckn akTMBHbIE GEJIKM.

2

3

4

5. MpocTble U CNOXKHbIE BEJKM.
6. Yyactme 6enKOB B METAO0/IM3ME KNETKM.

7. CUrHanbHble 6e/KM opraHM3ama.

8. OyHKLMM BENKOB B KIETKE.

9. ®opMMpOBaHME AOMEHHOM CTPYKTYpbl 6E/IKOB.

10. HecTpyKTypHas opraHusaums 6e/1KoB.

Tekywwana aTTectayma NnpomsBoaMTCA B popMax: - YCTHOrO onpoca (onpoc, cobecefoBaHMe); - MMCbMEHHbIX
paboT (labopaTopHble paboThl, pedeparhbl).

20.2 MNMpoMmexkyToyHaAa aTrrectauma

MpomexyToyHaa aTTecTaumsa no AMCUMUNIMHE OCYLLECTBAAETCA C MOMOLLBIO C/IeAYIOLLMX OLEHOYHbIX
cpeacTs: CobecefoBaHMe MO BONpocam K 3ayeTy (4 cemecTp):

MepeyeHb BONPOCOB A5 TEKYLLENM aTTecTaumm K pasgeny 1 "0O6wue npeacTtaBieHus o 6enkax”
1. AMMHOKMC/IOTbI; UX CTPOEHUE U DYHKLUMM.

2. OM3nYECKMe CBOMCTBA aMMHOKMUCIOT.

3. Knaccndmkauya aMMHOKUCNOT. AMMHOKMCAOTBI C TMAPO(OOHBIMM HENONAPHBIMM PaayKasiamu.
4. AMMHOKMCNOTbI C NOJIAPHbIMK padMKanamu.

5. AMMHOKMCNOTbI C 3apAXEeHHbIMMU pauKa/laMH.



6.
7.
8.
9.
10

1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

XUMMYECKMe CBOMCTBA aMMHOKMC/IOT, 06pa3oBaHME NENTUAHbLIX CBA3EM.
HectaHzapTHble aMMHOKMUCIOTHI.

MenTuabl, X CTPOEHWE U BUONOrMYecKan posb.

benkn u ux dyHKUMM.

. MpocTble U CnoxHble GesnKu.

BoigeneHne 1 ouncTka 6enKos.

®opMHpoBaHME BTOPUYHOM CTPYKTYpbI.

nobynspHble 6enKkn, OPMUPOBAHUE JOMEHHOM CTPYKTYpbl. TPETUYHAA M YeTBEPTMYHAs CTPYKTypa.
Buonornveckme dyHKUMM M KnaccuduKauma yrnesosios.

MoHocaxapumabl: CTpoeHMe 1 YHKLMM.

Aucaxapubl, nonmMcaxapuabl: cTpoeHme U byHKUMN.

Jivnnaol.

BozopacTBopMMble BUTaMMHbI.

KvpopacTBopuMble BUTAMMHBI.

depMeHTbl 1 PYHKUMM.

OCHOBHblE NOHATMA 3H3MMOJIOM UK.

KodepMeHTbl 1 KodaKTopbl.

EAWHMUBI aKTUBHOCTM (PEPMEHTOB.

Knaccudurkauma depmeHTos.

daKTopbl, BAMAKOWME HA aKTUBHOCTb (DEPMEHTOB.

BiusHMe TeMnepaTypbl Ha CKOPOCTb (DePMEHTATMBHOM peaKumu.

BivsAHWE KOHLEHTPauMM MOHOB BOAOPOAA Ha CKOPOCTb (hePMEHTATMBHOM PeaKLMM.
3aBMCUMOCTb CKOPOCTM (DEPMEHTATUBHOM PeakLUMM OT KOHLIEHTpauum cyb6cTpara.
YpaBHeHMe Muxasnmca-MeHTeH. OnpegeneHme KM M MakCMMasibHOM CKOPOCTM.
MHrubmpoBaHue 1 akTMBauma GepMeHTOB.

AKTMBaUMA HepMEHTOB

MexaHu3m aencTems epMeEHTOB.

PerynatopHble depMeHTbl. Annoctepuyeckme depmMeHTbl.

depMeHTbI, peryimpyemble nyTeM KOBAJIEHTHOM MoaudMKaumm.

MepeyeHb BONPOCOB K pasaeny 2 "pixaTe/ibHblM METab0/IM3M"

1.

®a3bl MeTabos1M3Ma - KaTabon3M M aHab0M3M. [NaBHbIE CTaAMM KaTabo/IMUYECKMX M aHABOIMYECKMUX

npoueccos.

2
3
4
5.
6
7
8

. Myt npeBpalLeHnsa nMpyBsarTa.
. FMKONM3 - UeHTpanbHbIM NyTb KaTabo/M3ma FIoKO3bI.

. CI'II/IPTOBOG, MOJ1I04HOKMC10€ 6p0)KeHl/Ie.

MupyBaTAErMApOreHasHbIM KOMIJIEKC.

. Unkn Kpebca.
. DNEKTPOHTPAHCMOPTHAsA LeMNb MUTOXOHAPUM.

. XeMMocMoTHYecKasa Teopusa Murtyenna.



9. TpaHCMOPTHbIE CUCTEMbI BHYTPEHHEN MUTOXOHAPWA/IbHOM MEMOBpPaHbI.
10. Perynauma abixaTesibHbIX NMPOLECCOB.

11. TJIMOKCMAATHBIM LK.

12. NeHTo30cb0oCaTHbIM MyTb.

13. UyKn MO4YeBMHDI.

14. B-OKMCNEHME KMPHbIX KMUCNOT.

MNepeyeHb BONPOCOB K pa3geny 3 "MeTabomn3M yrieBog0B U UX poJ B OpraHmsme”
1. Knaccudukaumsa M ctpoeHue yriesosos.

. OcHoBHbIE NYyTHM pacnajZa yr/ieBo0B.

. CMHTE3 M MOBGUAM3ALMA TIMKOreHa.

. AHa3pO6HbIN TIMKONNS.

. A3po6HOro rAmKonus.

. [nnkoreHonms.

. ANOTOMMYECKMI pacnaz yrieBosoB.

. Matonormn BcacbiBaHUA M 06MEHA yrnesozos.

O 00 N o U1 A W N

. CaxapHbI1 guaber.

MNepeyeHb BoNpocoB K pasaeny 4 "MeTabom3m IMNMAOB U UX POJib B OpPraHmn3me”
1. Knaccudukaums amnmaos.
. FnokoHeoreHes.

. PeunnpokHas perynaumsa rivMkonmsa M riloKoHeoreHesa.

2

3

4. TIMOKCMNATHDBIM LMK,

5. BUOCUHTE3 XMPHbIX KMCAOT.
6. BMOCMHTE3 aMMHOKKUCAOT.

7

. Hapyu.leHMe JIMNUAHOrO OGMEHa.

MNepeyeHb BONpOCOB K pasgeny 5 "MeTabom3m 6e/1IK0B 1 MX poJib B OpraHmMsme”
1. OYHKUMM GENKOB B OpraHM3me.

. NepeBaprBaHMe 1 BcacbiBaHWE GE/IKOB.

. MeTaboM3M aMMHOKMUCAOT.

. O6MeH oTAe/IbHbIX aMMHOKMCIIOT.

. MaTtonornm obmMeHa aMMHOKMCIOT.

. BUOCHHTE3 GENKOB M HYKNEMHOBbIX KUCJIOT.

. Pacnag v cuHTE3 HyKNeonpoTenHoB.

o N o0 U1 N W N

. buocuHTes u pacnaj XpoMonpoTemHoB.

MepeyeHb BONpocoB K paszeny 6 "Posib 0CHOBHbIX GUOMAKPOMOJIEKY/ B Pa3BMTMM NaTONOMMI"
1. TOPMOHbI 1 MeamaTopbl.

2. Poilb rOpMOHOB B OpraHM3me.



. Ponb MeguaTtopoB B opraHmame.

. FopMOHbI 1 peuenTopbl.

. BropnuHble MecceHaxKepsbl.

. MeauumHCKMe acneKTbl 3HAOKPUHOOTMM.
. Mopdupum.

. ’Kentyxu.

O 00 N o8 U1 N oW

. B1oxmmma Kposu 1 Moum.

10. BUMOXMMHYECKME nOoKasaTesIM B ﬂa6OPaT0pHO-KﬂMHquCKOI\;I ANarHoCTUKe.

CooTHoweHne n0|<a3aTenel71, KpHUTepueB U LWKaJlbl OLEeHNBaHNA pe3y/ibTaTOB 06y‘-IeHl/IFI.

KpMTepMM oueHMBaHMA KOMIMeTEH LlMﬁ

YpoBeHb
cpopMUPOBaAHHOCTH
KoMMeTeHuMM

LLIkana oyeHoK

O6yyvatoLmMica B NOJIHOM Mepe BNageeT NOHATUMHbBIM
annapaTom AaHHOM 06/1aCTU HayKM (TEOPETUYECKMMM
OCHOBaMM AMCLUMNJIMHBI), CMOCOGEH MOCTPMPOBATh
OTBET NPUMEPaMM, haKTaMM, JaHHbIMM HAYYHbIX
nccneaoBaHUM, NPUMEHATL TEOPETUYECKME 3HAHUA ANA
peLleHna NPaKTUYECKMX 3aJay B 061aCTM BUOXMMUM U
MOJIEKYNISIPHOM BUONOrUM, Kacatollencs npobiem
MeZMLMHbI

lNoebiweHHbIU
YPOBEHB

O6yyvatoLmics BlageeT NOHATUMHBIM annapaToM JaHHOM
06/1aCTM HayKMU (TEOPETMUYECKMMMU OCHOBaMM
ANCLUMMNNHDBI), AEMOHCTPUPYET OCBOEHME 3HAHUM,
YMEHUM, HABbIKOB KOMMNETEHLMIM AUCLUMIMIMHBI, AONyCKaeT
He3HauYUTE/IbHbIE OWMBKM, HETOYHOCTU, UCMbITbIBAET
3aTPyAHEHMA NPU PELLEHMM MPAKTMYECKUX 3aau

bGasoebil yposeHb

O6yuJatolmica BrageeT YaCTUYHO TEOPETUYECKUMM
OCHOBaMM AUCLUMNIMHDBI, parMeHTapHO CNOCOGeH
NPOAEMOHCTPUPOBaTb OCBOEHME 3HAHMM, YMEHUM,
HaBbIKOB KOMMNETEHLUMIN AUCLMIM/IMHBI, JONYCKaeT
3HAuYMTE/IbHbIE OLUMOGKM NPU PeLLEHNMU NPAKTUYECKMX
33jau

lNopozossbil yposeHb

3aumeHo

OTBeT Ha BOMPOC He COOTBETCTBYET JIO6bIM TPEM M3
nepevMcaeHHbIX Nokasatenen. O6yvarolmica obnagaet
OTPbIBOYHbIMU, (DparMeHTapHbIMU 3HAHUAMM, AOMyCKaeT
rpy6ble OWMBKM, HE MOXKET MPOLEMOHCTPUPOBATb
o61aaHue 3HaHUSAMM, YMEHUSIMU, HABbIKaMM
KOMMETEeHLUMM AUCUMNINHDI.

HeszaumeHo

CobecesoBaHMe NO 3K3aMEHALMOHHbIM 6unetam (5 cemectp)

OCHOBHbl€e NyTH pacnaja yr/ieBoo0B.

CUHTE3 M MOBMAM3AUMS T/IMKOrEHa.
AHa3pO6HbIM FIMKONMS.

A3p0O6HOro raMKoNms.

MMKoreHonus.

ANOTOMMYECKUI pacnazj Yr/1eBoAoB.
MaTonormMu BcacbiBaHWA M 06MEHa Yr1eBOAO0B.
CaxapHbIi guaber.

I ntoKoHeoreHes.

000N U AWN =
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1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
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41.
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43.
44.
45.
46.
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B Kkaxkabin

[ IMOKCMNATHBIM UMK

BUOCKMHTE3 KMPHbIX KMCAOT.

CaxapHbi1 guaber.

Xpomarorpacdumyeckme MeToabl aHannsa 6MoMoneKyn.
2nekTpodopes.

(depMeHTaTUBHbIE METOAbI aHa/IM3a Cy6CTpaToB.
MMMYHO(EPMEHTHbBIM aHa/IM3: NMPUHLMI, TUMbI.

Mpsamont NDA.

Henpsamoi UOA.

BuocmHTes amMmMHoKMcoT. O6LWMe npeacTaBaAeHUA.

O6MeH oTAEe/IbHbIX aMUHOKMCAOT. CEpUH U TIMLMH.

O6MeH oTAe/IbHbIX aMUHOKMCIOT. METUOHWUH U LUCTEUH.
O6MeH oTAENbHbIX aMUHOKUCNOT. PeHunanaHmH U TUPO3UH.
O6MeH oTAeNbHbIX aMUHOKMUCIOT. APruHUH 1 TpMNTOdaH.
buocnHTe3 remma.

Pacnag remorniobmHa B TKaHsAX.

MeTtabonnsm xenesa.

Mopdmpun.

Kentyxu.

[OpMOHBI: 06LLMe NpeACTaB/eHMA, TUMbI.

Ponb ropMoOHOB B OpraHu3me.

Knaccmndmrkauma ropMoHoB.

benok-nenTuaHble rOPMOHbI.

CTepoungHble rOpMOHBI.

TpaHCNOpT rOPMOHOB.

Peuenuua v nepefava cMrHasa ropMoHOB.

CurHanbHble MONEKY /bl KNETKM.

OcCHOBHble CNoCco6bl AOCTaBKU CUrHA/IbHBIX MOJIEKY.
KanbumeBaa curHanmsaums.

NO-curnanmsaums.

KasibMoAyMHbI, KaK OCHOBHbIE MEXAHW3Mbl KaJIbLIMEBOM CUrHA/IM3aLMM.
leHeTHyecKMe 3aboieBaHMA: OCHOBHbIE MpeAcTaBAeHuA, KnaccudmKaums.
[eHHble 60N1e3HU: TUMbI, MEXAHU3MbI MAEHTUMUKALUM.
MpoeKT «['eHoM YyenoBeKa».

MeToab! BbIBNEHUA MyTaLMM.

XPOMOCOMHble 60/1€3HWU: OCHOBHbIE MpeACTaB/eHMA, TUMbI.
bonesHu, cBA3aHHbIE C HapyLLIEHUEM NIOUAHOCTH.
bonesHu, cBA3aHHble C HapyLIEHUEM CTPYKTYPbl XPOMOCOM.
JMarHoCTUKa XPOMOCOMHbIX 3a60/1EBaHMM.

FISH-meToAbl aHanM3a XpoMOCOM

MeToabl AMarHOCTUKM XPOMOCOMHbIX 60/1€3HEN Ha ocHoBe noanmMopdmama AHK-anemeHToB.

KMM BXxogmT no 2 Bonpoca no pas/iMyHbIM pasgesiaM gUCLUMMNJIMHBI. DK3aMeH NMpoBOAMTCA B

BMAE YCTHOro onpoca. Ha 3sk3aMeHe CTyAeHT nojay4vaeT WMHAMBUAYaA/bHbIM 6MAET, BpEMA MOArOTOBKM
K otBeTy 40 MMHYT. Ha 3K3ameHe 3anpellaeTcs MoJib30BaTbCA KaKMMU-JIMOO BCMOMOraTe/ibHbIMU
cpeAcTBaMM. Bo Bpems mpoBefeHMA 3K3amMeHa 3K3amMeHaTop MOXKeT 3a4aTb J1t060M A0MO/IHUTEIbHOM
BOMPOC B Nnpejesiax BOMNpoCOB, BbIHECEHHbIX Ha 3K3aMeEH.

CooTHoweHne n0Ka3aTenel>'|, Kputepues 1 LWKaJibl OUEHMBaHNA pe3y/ibTaToB O6y‘-IeHl/IFI.



KpuTepum oueHMBaHUA KOMMNETEHLMM YpoBeHb LLIkana oueHoK
cchOpMMPOBAHHOCTHU
KoMneTeHUmMM

O6yyvarowmics B NoJIHOM Mepe BnageeT NoHATUMHbBIM NoabiweHHbI OmnuyHo
annapaTtom AaHHOM 06/1aCTM HayKM (TEOPEeTUYECKUMM YpOBEHb
OCHOBaMM AMCLMIMINHDBI), CNOCOBEH UIIIOCTPUPOBATh
OTBET Npumepamm, dakTaMu, AaHHbIMM Hay4HbIX
UCCNefoBaHMM, NMPUMEHATb TEOPETUYECKME 3HAHUA ANIS
peLleHnA NPaKTUYECKMX 3aJay B 061aCTM BUOXMMUM U
MOJIEKYIAPHOM GMOJIOrMK, KacaloLencs Npobiem
MeZMLMHbI

O6yyarowmica BnageeTt NOHATUMHBIM annapaTom JaHHOM |6a308bill yposeHb Xopouwo
06/1aCTM HayKM (TEOPETMYECKMMMU OCHOBaMM
ANCLUMMNMHBI), AEMOHCTPUPYET OCBOEHME 3HAHUM,
YMEHUM, HABbIKOB KOMMNETEHLMM AUCLMIMIMHBI, JONyCcKaeT
He3HauYUTe/IbHblE€ OWMBKM, HETOYHOCTU, UCMbITbIBAET
3aTpYAHEHUA NPU PELLEHUMU NPaKTUYECKMX 3a4au

O6yuyatolmica BrageeT YaCTUUHO TEOPETUYECKUMM lMopoeosbili yposeHb | YOosrnemeaopumesibHO
OCHOBaMM AUCUMIIMHBI, parMeHTapHO CnocobeH
NPOAEMOHCTPUPOBATb OCBOEHWE 3HAHMM, YMEHUM,
HaBbIKOB KOMMNETEHLMIM AUCLUMIM/IMHBI, AONYCKaeT
3HaYMTE/IbHbIE OLUMOKM NPU pPeLLUEHMM MPAKTUYECKMUX
3ajau

OTBET Ha KOHTPOJIbHO-M3MEPUTEIbHBIM MaTepHa He - HeydosrnemeopumerbHo
COOTBETCTBYET /IIOObIM TPEM M3 NEPEYMCIEHHDIX
nokasatesier. O6y4aroLmics 061a4aeT OTPbIBOYHBIMM,
dparMeHTapHbIMM 3HAHMAMM, AOMYCKAET rpyoble OLMOKM,
He MOXeT NpoAEeMOHCTPMpPOBaTb 061aZlaHNeE 3HAHUAMM,
YMEHUAMM, HaBbIKAaMU KOMMNETEHLUMM AUCLMUMNINHDI.

NMepe4yeHb 3agaHnMn onga npoBepku cpopMmnpoBaHHOCTHU
komneTteHuumn (POC):
OlnK-1

B1.0.45 O6wan moxnmusn
1) TecToBble 3agaHus: ( WT.)
1. B pasrap nuwieBapeHus B KpOBM YpOBEHb IMoKO3bl gocTur 8,2 MmMonb/n. Kakon npouecc ycunvsaeTcs B
neyeHn?
a) rnUKoreHoreHes
b) rniokoHeoreHes
C) TNUKOreHomnmn3
d) rnvkonus

2. [Npu Kaknx 3HaA4YEHMSIX IMIOKO3bl B KpoBM ByaeT HabnogaTbes rmoko3ypusi?
a) 3,3 mM/n
b) 5,5 mM/n
c) 4,0 mM/n
d) 9,8 mM/n

2) cuTyauunoHHble 3a4aHNs C pa3BEPHYTbIM OTBETOM COXHbIE:

OnucaHo gBa Tuna 3abonesaHui. [Ina ogHoOro xapakrtepeH aedekt gocgopmnasbl Mbllwl, 48 ApYyroro -
nevyeHn. HasoBute npuaHakm atux 3abonesaHunn. Kak M3MEHUTCHA KOHLIEHTpaUMUSA nakTtata B KPOBW mnocre
dusnyeckon Harpyskun? KakoBa peakuunsa 60nbHbIX Ha BBEAEHME IMoKaroHa?

[na oTeeTa:

1. BcnoMHuMTE, B KakoM npoLecce yvacTsyeT docopunasa?

2. Hanuwwnte cxemy npouecca. Yem pasnuyarotcsa 3T1 Npouecchl B NeYeHN N Mbllilax?

3. B kakom cny4dae dmsmyeckas Harpy3ska ConpoBOXAaeTcs rmnepnakrateMmen?

4. YyacTtue rintokaroHa B perynsiunm yrneBogHoro oomeHa.

ATtanoH otBeTa: docdopunasa yyactsyeT B pocoponmse rnmkoreHa.



MukoreH —(MNUKOreH-rioKO3HLIM OCTaToK) + [oko3a-1-pocdaT — rnwkosa-6-pocdar —rnwokosa (B
neyeHn) unu obpasoBaHne aHepreTU4ecknx cybcTpaToB (B MblLLLIAX)

Mpn pedekte ddocdopunasbl Mbiwy OyaeT HabnogaTtbca MblwevHas crnaboctb. [lpyn  gedekTe
docopunasbl neveHn yayT yBennyeHbl pa3Mmepbl 3TOro opraHa, HabngaeTcs rmnornMKeMus.
KoHueHTpauunsa nakrtata nocne puanyeckon Harpyskm He N3MEHUTCS.

BeegeHuve rniokaroHa BbI30BET rMNEPrIIMKEMUIO 38 CHET CTUMYNALUK TMIOKOHeoreHe3a

3) cuTyauunoHHbIE C pa3BEPHYTbIM OTBETOM NPOCThbIE

K pacTtBopy, cogepxalwemy caxapo3y M kpaxmarn, gobaBunm (OepMeHTbl, BblAENEHHblE U3 CNU3UCTON
000N04YKM TOHKOIO KMLLIEYHUKA. HanuwmTte peakuuto, kKoTopasi MOXeT NPOU3ONTN B AAHHOM OnbiTe. YKaxnute
bepMeHT.

JdTtanoH oTBeTa: caxapo3a — pykTo3a + rnoko3a (PepMeHT — caxapasa); Ha Kpaxman epMeHThbI
KMLIEYHNKa He OeNCTBYIOT

4) 3apaHus, TpebyloLlero KOpoTkoro oTeeTa

XpyCcTanuk rnasa siBAseTcs CBETOMNPENIOMMSOLLEN Cpeaon rnasa, 1 MUTOXOHOPUM B HEM OTCYTCTBYIOT. B
KayecTBE WCTOYHMKA 3HEPrmM B XpycTanuke ucrnonb3yeTcda rrwoko3a. Kakon nytb kaTabonmama rmtokos3bl
obecneunBaeT aHeprnen AT xpyctanuk rnasa?

JTanoH oTBeTa: MnKonua

OlK-5
B1.0.45 O6Lwan onoxumumsa
1) TecToBble 3afjanHus: ( WT.)
1. COJ‘IﬂHyI-O KMCNOTY Xenyao4HOoro Coka Helb34 NCNoJib30BaTb ANA
a) geHatypauuu 6enkos
b) rupponusa 6enkos
C) aKkTuMBauMu NencuHoreHa
d) 6akTepmumngHOro AencTeus

2. ,D,J'IFI aKTnBaunm TpUncnUHOreHa B cpeny Hy>Ho ,El,06aBI/1Tb
a) XUMOTPUMCUH
b) nencwuH
C) 3HTeponenTuaasy
d) amuHonentngasy

1. BHaveHune koachdmumneHTa ge-Putnca 4,5 ceugetenscreyeT
a) O pasBUTUMN UHCYINbTA

b) ToKkCMueckom nopaxeHun nevyeHu
C) WHMEKLUMOHHOM MOPaAKEHUN NEYEHM
d) o nopaxeHun mmokappaa

2) cuTyaumnoHHble 3a4aHns C pa3BEPHYTbIM OTBETOM COXHbIE:
Ckonbko Monekyn auetun-KoA Hago OKACIUTbL OO0 YINEKUCNoro rasa M BoAbl, 4YTOObl MOKPbITb
3HepreTUYEeCKMe 3atpaTtbl HA CMHTE3 5 MONeKyn nanbMUTUHOBOW KNCNOThI? Ckonbko monekyn HAOPH npwu
3TOM 3aTpaTtuTca? [ns oTBeTa:

1) Hanuwwnte cymmapHoe ypaBHeHME CUHTe3a NarbMUTUHOBOW KUCMNOTHI.

2) lNopcunTanTe aHepreTU4eckne 3aTpaTbl HA CUHTE3 NANIbMUTUHOBOMW KUCIOThI.
3) Hanuwwute cxemy okucneHus auetun-KoA go yrnekucrnoro rasa v Bogpl.
4) YKaxXnte 3HEpreTM4ecKnin Bbixon NOMHOro okMcrneHms auetun-KoA.

JTanoH oreBeTa: 3 MOSIEKYIIbI, TaK Kak Ha CUHTE3 5 MoneKkyn nanbMUTUHOBOW KUcnoTbl TpebyeTca 35 AT®, a
npu okncrneHmmn 1 auetmun-KoA obpasyetcs 12 ATO.

1) auetnn-KoA + 7 manonun-KoA + 14 HAQ®H — nanbmutuHoBas kucnota (C16) + 7 CO, + 8 CoA-SH +
14 HA®" + 6 H,0O

2) Ha cuHTe3 1 monekynbl NanbMUTUHOBOW KUCMOTbI Tpebyetcs 7 monekyn AT® ana obpasoaHus 8
Monekyn manoHun-KoA

3) aueTtun-KoA+okcanoauetat—uuTpaT (YumpamcuHmasa)



uMTpaT—LUMC-akoHUTaT—n3ounTpaT (akoHumameaudpamasa)

nsoumntpat +HALl —2-okcornytapat + HAOH (u3ouumpamadezaudpozeHasa)

2-okcornytapaT +KoA-SH + HALL —cykunnnn-KoA + HAOH +CO, (2-0r4dr)
cyKunHun-KoA+Ir Ao +dH—cykunHaT+ T (cykyuHun-KoA-cuHmemasa)
cykumHat +®A[l —dpymapat + PALH, (cykuuHamOeaudpoaeHa3sa)
dymapaTt+H,O—MmanaT (gpymapameudpamasa)
manat+HA[L — okcanoauetat + HAOH (manamodezudpoeeHasa)

4) Takum obpasom, npu okmcneHnn 1 monekynol auetun-KoA obpasyetca 3 monekynel HALH (B8 3TL oHu
pat 9 ATO); 1 PAAH, (2ATP) n 1I'TO(unn 1ATP). CymmapHO nony4aeTcs, CTO NPy OKUCIIEHUN aueTun-
KoA po yrnekucnoro rasa un Boabl o6pasyetcsa 12 monekyn ATO

3) cuTyauuoHHbIE C pa3BEPHYTLIM OTBETOM NPOCTble

Kaknm o6paszom MoxHO onpeaenntb KoHueHTpauuto OHK B uccnegyemon npobe?

AranoH oTBeTa: [ns onpegeneHusa koHueHTpauum OHK (1) ee npeaBapuTenbHoO He0OXooMMO BhbIAENUTL
n3 wuccriegyemoro obpasua M o4UCTUTb OT npumecen. (2) KoHUeHTpauust HYKNEeWHOBbIX KUCNOT
onpegensdeTca cnekTpooToMeTpruyeckn npu anuHe BonHbl 260 n 280 HM. (3) o M3BecTHOW onNTU4ECKOn
NSIOTHOCTM MOXHO paccuuTtaTtb konmdectso AHK (Mmkr/mkn): AAssoxpasbaBnennex50 / 1000, roe AAyg —
pasHuua onTu4eckom nNnoTHocTu pacteopa HK n pacteoputens.

4) 3apaHus, TpebytoLlero KOpoTKOro oTeeTa
[nsa pacyeta koaddpuumeHTa ge-Putmnca Heob6xoammo n3mMepuTb akTUBHOCTb
JTanoH oTBeTa: acnaptatamumHoTpaHcdepasbl (ACAT) n anaHmHammHoTpaHcdepassl (AnAT)

Kakas pyHkums 6enkoB cHuxaetca TOJIBKO npu Tsxenbix popmax 6enkoBon He4oCTaTOYHOCTH
ATanoH oTtBeTa: epMeHTaTMBHAA PYHKLMS



