MuHo6pHayku Poccmmn
OEAEPANNIbHOE FOCYAAPCTBEHHOE BHOAXXETHOE OBPA30OBATEJ/IbHOE YYPEXAEHUE
BbICLLETO OGPA3OBAHUA
«BOPOHEXCKWUMN rOCYAAPCTBEHHbIA YHUBEPCUTET»
(®reoy BO «BIr'y»)
YTBEPXAAIO
3aBeayolmi Kadheapon
EnpuHueB AnekcaHap TpodrmoBuy

Kadegpa 6MOXMMMK 1 DUINOSIOTMN KNETKM
%,
V/(, ~— 25.03.2022
PABOYASA MPOrPAMMA YYEBHOM AUCLMMN/IUHDI /
561.0.45 O6wana 6uoxnmmsa

1. Wndp M HaumeHoBaHUe cneuMasibHOCTH:
30.05.03 MegmumHCKaa KMbepHeTMKa

2. Cneymanmsaums:

MeanumHCKas KubepHeTUKa

3. KBanndpukauma (cteneHb) BbiNyCKHMKA:
Bpauy-KnbepHeTHK

4. ®opma oby4yeHus:

OuyHan

5. Kacdeppa, orBevalowan 3a peaamsaymio UCLMIMJIUHDI:
Kadeapa 61MOXMMUU U DUIMOSIOTMN KNETKM

6. CoctaBUTE/IM NPOrpaMMbl:

®esfopyH AMUTPUIM HUKonaeBmY, AoueHT Kadeapbl GUOXMMUU U DU3MONOMUM KNETKM, KaHauAAT
OGUONIOrMYECKMX HAyK

7. PekoMmeHpgoBaHa: HMC meguko-6monornyeckoro dakysbteta, npotokoa Ne2 ot 21.03.2022
8. Yue6HbIM roa:
2023-2024 v 2024-2025



9.lenn v 3aga4m y4e6HOM AUCLMUNIUHDI:

Llenb avcumnamnbl: chopMmMpoBaTb 3HAHMA 06 OCHOBHbIX 3aKOHOMEPHOCTAX NMPOTEKAHUS
MeTabo/IMYECKUX NMPOLECCOB, ONpeAENALLMX COCTOSHME 340POBbA M afanTauymu YesioBeKa Ha
MOJIEKY/IAPHOM, KJIETOYHOM U OPraHHOM YPOBHE LIEJIOCTHOrO OpraHM3ma.

3aja4un AMCUMMNAMHDI:

1. HayuuTb TEOpeTUYeCKMM M METOAO0/IONMYECKMM OCHOBaM GUMOXMMMM, CTPOEHMIO U OBMEHY GMONOrMYECKM
BaYKHbIX MONIEKYJ1, BUOXMMMM MATOIOrMYECKMX MPOLLECCOB.

2. HayuuTb nosb3oBaTbCA JlaGOpaTOPHbIM 06OPYZAOBAHMEM M PEAKTMBAMM C COBJIIOAEHMEM NPaBUI TEXHMKM
6€30MacHOCTM, aHa/M3MPOoBaTb MOJIyYEHHbIE JaHHble Pe3y/bTaToB BGUOXMMMYECKMX WMCCNeA0BaHUM U
MCMO/Ib30BaTb MOJIyYEHHble 3HAHWMA AN O6bACHEHUS XapaKTepa BO3HMKAOWMX B OpraHuM3Me YesioBeka
M3MEHEHWUM U AMArHOCTUKM 3a601E€BaHUA.

3. HayuuTb BNafeTb MeTojamm aHa/IMTMYECKOM PaboTbl NPU OLEHKE BUOXMMMYECKUX MOKasaTenel CoCTOAHUA
opraHu3sma.

10. MecTo y4ye6HOM AMCUMMNIMHbI B CTPYKTYype OOM:

Y4yebHas aucumniamHa «06uasa 6MoXMMMA» OTHOCUTCA K YH4EBHOMY LMKy MaTEMATUYECKUX,
ecTecTBeHHOHayu4HbIx gmncumnand OMNOIM BO nogrotosku cneunanmcta no HanpasseHuio 30.05.03
«MeaMUMHCKan KMbepHeTUKa». TpeboBaHUA K BXOAHbIM KOMMETEHUMAM: CMOCOOHOCTBbIO M FOTOBHOCTbLIO
NPOrHO3MpoBaThb HanpaB/iEHUE U pe3ybTaT BUOXMMUYECKMX U (PUIMKO-XMMHUYECKMX NPOLLECCOB U
ABJIEHWNM, XMMMYECKMX NpeBpaLLEHMIA 6MOIOMMYECKM BaXKHbIX BELWECTB, NPOMCXOAAWMX B KNETKaX
pa3/IMYHbIX TKAHEM OpraHM3Ma Ye/I0BEKA, a TaKKe METO bl UX UCC/Ie0BAHMSA, peLlaTb CUTYaLMOHHbIE
3aZa4m, Moaenupyolme pUsrMKo-XMMHUYECKUE NPOLLECChI, NPOTEKAKLIME B Y KMBOM OPraHmM3mMe

11. MnaHupyembie pesy/ibTaTbl 06y4eHUA Mo AUCLMMIMHE/MOAYIO (3HAHUA, YMEHMUA, HABbIKK),
COOTHECEHHbIe C NJIaHMPYEeMbIMK pe3yJibTaTaMM OCBOEHUA 06pa3oBaTe/IbHOM NPOrpaMMbl
(KOMneTeHUMAMM BbINMYCKHUMKOB) M MHAUKATOPaMM UX LOCTUIKEHMUSA:

Koa v Ha3BaHMe KOMMNeTeHLmMM Koa u Ha3BaHue 3HaHMA, YMEHUSA, HaBbIKK
WHAMKaTOpa KOMMeTEHLMM

OlNK-1 Cnoco6eH ncnosb3oBatb U OlNK-1.2 FoToB K 3HaTb OCHOBHblE 6BMOJIOrMYECKHE,
NPUMEHATb (PYHAAMEHTA/IbHbIE U UCMOJ/Ib30BaHUIO OCHOBHbIX U3NKO- XMMUYECKME U UHbIE
NpUKAaAHblE MeAMLMHCKME, eCcTecTBEHHO-Hay4HbIX €CTEeCTBEHHO-HaYy4Hbl€ MOHATHA U
ecTecTBeHHOHAayYHble 3HAHUA MOHATMM U METO/I0B MeToApbl.

ANS MOCTAaHOBKM U peLLeHUA MccneaoBaHMM MNpU pelleHnn  YMeTb MCNoJIb30BaTb
CTaHAAPTHbIX M MHHOBALMOHHBLIX  MpOdeccMoHaNbHbIX 3aau. dbyHAAMEHTaNbHbIE

3a4a4 npocdeccuoHaibHOM 6UoNIorMYeCcKMe NpeacTaBieHMs B
AeATeNbHOCTH chepe npodeccroHaibHOM

AeATENbHOCTU ANA peLleHun
HOBbIX 3a4a4; BOCNPMHUMATb
MHHOBaLMM B Lenax
COBEpLUEHCTBOBaHMA CBOEM
npodeccuoHanbHOM
AeATEeNIbHOCTH.

Bnapetb HaBblKaMu
Ka4yeCTBEHHOro 1
KONMYECTBEHHOr0 onpeaeneHmsa
OpraHUYeCcKux coemHeHUM
KNETKU; UX pasgesieHus u
UAEHTUDUKALUUM ANA peLleHun
npodeccroHasibHbIX 3a4au.



Koa v Ha3BaHMe KoMneTeHumnu

OMNK-5 CnocobeH K opraHu3auumu
U OCYLLECTBAEHMIO NPUKNAAHBIX U
NPakTUYECKMX MPOEKTOB M UHbIX
MepOonpUsATUM MO U3YyYEHMIO
O1ODU3NYECKUX U UHDBIX
NMPOLLECCOB U SIBNEHUM,
NPOUCXOAALLMX HA K/IETOYHOM,
OpraHHOM M CUCTEMHOM YPOBHSAX
B OpraHM3me 4YesioBekKa

OlNK-5 CnocobeH K opraHusaumm
M OCYLLLECTBNEHMIO NPUKNAAHBIX U
NPaKTUYECKMX MPOEKTOB M UHbIX
MEepOonpUATUM MO U3YYEHMIO
61OMDU3NYECKUX U UHDBIX
NPOLLECCOB U AABJIEHUM,
NPOUCXOAALLMX HA K/IETOYHOM,
OpraHHOM M CUCTEMHOM YPOBHSX
B OpraHM3me YesioBeKa

Kopa v Ha3BaHue

MHOAMKaTOpa KOMNeTeHuMn

OlK-5.1 NoHnmaeT

CYLHOCTb 6MOXMMUYECKMUX
NPOLECCOB, MPOUCXOAALIMX B

KNIeTKe 4e/ioBeKa

OlMK-5.3 CnocobeH
opraHmMsoBaTb M

OCyLLeCcTBUTb MepPONpHUATHA

Nno N3Yy4YEHUIO

6MOXMMMUYECKMX MPOLIECCOB,
NPOMCXOAALIMX B K/IETKE

YeJ10BEKa

12. O6beM JUCUMUIMNJIMHBI B 3a4€THbIX eguHMuax/yac:

9/324

dopMa NpomMeKyToYHOM aTTecTauuu:

3ayeT C OLEHKOM, DK3amMeH

13. TpyAsoeMKocCTb Mo BUAAM y4e6HOM paGoTbl

Bua yuye6HoM paboThl

AyauTopHbIe 3aHATHA
JIeKLUMOHHbIe 3aHATHA
pynnoBble KOHCYNbTaLuK
JlabopaTopHble 3aHATHSA

CamocToaTesibHasa paboTa
KypcoBas pa6oTta

lNpoMerKyTouyHaA aTTecTaums

3HaHUA, YMEHMA, HaBbIKK

3HaTb OCHOBHble GMOXMMMYECKUE
U Mopdo-pur3mnonormyeckme
roKasaresi1 OpraH1M3ma B HOpMe U
npy pasBUTUKM NATOIOT M.

YMeTb ucnonb3oBaTtb 6a30Bble
3HaHMA OPraHU3aLyUM XUBbIX
cucTeM B NpodeCcCHoHasIbHOM
AEeATENIbHOCTM NpMU
OCyLLECTB/IEHUM
npoceccroHaibHOM
AECTEIbHOCTM MO UX U3YHEHMIO.
BrageTb HaBbiKaMM Npu
NPUMEHEHMM COBPEMEHHbIX
NnoAxXoA0B B OLEHKE COCTOAHMSA
OpraHu3ma 4yenoBekKa npu
pasBMTMM NATOJIOMMM

3HaTb OCHOBHbIE MEXaHM3Mbl
YHKUMOHMPOBAHMSA
BUONIOrMYECKUX CUCTEM U METOA0B
UX onpeaeneHums.

YMeTb MpUMEHATb 6a30Bble
3HaHMS OLEHKE OCHOBHbIX
BUOXUMUYECKMNX U
busMonormyeckux nokasartenem
OpraHu3ma 4YesioBekKa.

Bnagetb HaBblIKaMM aHaM3a
BUOXUMUYECKMX U
(bU3MOIOrUYECKUX COCTOAHMM NpU
U3y4YEeHMM BMONOrUYECKUX CUCTEM.

Cemectp 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. CopgepkaHMe AUCLMMNIIMHDI

n/n

HammeHoBaHue
pasgena
ANCUUMINHDI

O6uue
npeacTaB/eHMA O
6enKax

CogepaHue pasgena
ANCLUMNIUHDI

1. O6wue npeacTaBieHNA O
CTPYKTYPE aMMHOKUCAOT U
nentmaos. 2. OyHKUMM
6enKoB, X MHOroobpasue.
CrpoeHune 1 hyHKLUH
MPOCTbIX M CNOXKHbIX 6E/IKOB.
3. MeToabl BblaeeHUA U
OYMCTKU BEeIKOoB. 4.
BoaopactBopuMblie U
¥KMpOpacTBOpPHMbIE
BUTaMMHBbI. 5.
KodepmeHTHas,
AHTMOKCMAAHTHAA U
NporopMoHasibHast yHKLUK
BUTAaMUHOB. 6.
Knaccmpurkauma m
HOMeHKNaTypa )epMeHTOB.
7. CTpoeHue n dyHKuMA
depmeHTOoB. 8.
MoneKynapHble MexaHM3Mbl
dhepmMeHTaTUBHOIro
Kataamza. 9. Perynauma
pa6oTbl depmeHos. 10.
DH3MMONAaTONOMUMN.
11.2H3MMOAMArHOCTMKA M
3H3MMOTepanumsA.

36 36
144 144 288

Peanusaums pasgena AMCUMNIMHBI C
NMOMOLLIbIO OHTAMH-Kypca, DYMK

JYMK 0O6uan 61Moxmmma Ha nnaatdopme
"DNEKTPOHHbIM yHMBepcHTeT BIY"
https://edu.vsu.ru/course/view.php?id=3423



n/n

3

HanmeHoBaHue
pasgena
ANCUUMINHDI

AbixaTenbHblH
MeTaboIn3m

MeTabo/m3m
YyrneBoAoB U UX
po/ib B OpraHusme

CoaeprkaHue pasgena
ANCUMNAMHDI

12. Kata6oam3m m
aHabo/IM3M KaK
3HEepros3samMmo3aBMCUMbIE
npouecchl. 13. CTpoeHue u
dYHKLUMOHMPOBaHWE
MMTOXOHAPHANBHbIX
MeMbpaH. 14.
MuTOXoHApHaibHbIE
npoLeccbl 0CBO6OXKAEHMA U

MCMNONb30BaHMA 3Hepruu. 15.

MexaHn3Mbl cy6CTpaTHOrO
dochopunmpoBaHma. 16.
MexaHn3Mbl
OKUCINTENIbHOT O
docdhopunmposanma. 17.
nukonus. 18.
MupyBaTaernaporeHasHbin
KomnneKkc. TpaHcnopT

YrneBOZOB Yepes MeMbpaHy.

19. UuKn TpMKap6GOHOBbIX
Kucnot. 20.
DNeKTPOHTPaHCNOpTHas
Lernb MUTOXOHAPUM. 21.
CTpoeHne U MexaHU3m
pa6oTbl AT®-cuHTETa3bl. 22.
AHa60/11M3M

23. Knaccudpmrkauma m
CTPOEHUe yrieBooB. 24.
MNepeBapuBaHue,
BCacblBaHME U
B3auMMoOnpeBpalLeHms
yrneesoaoB. 25. C1HTE3 U
MOBMIM3aLMA TAMKOreHa.
26. XMMMSA U dHepreT1ka
aHa3pobHOro M aspobHoro
r7nMKosmMsa u
ravKoreHonmsa. 27.
AnoTOMMYECKUM pacnaj
yrneesogoB. 28. MaTtonoruu
BCaCbIBaHMA M 0GMeHa
yrnesogaoB. CaxapHbii
anaber.

Peanunsaumsa pasgena AUCLMNINHDI C
NMOMOLLIbIO OHTAMH-Kypca, DYMK

JYMK O6wasn 61Moxmmma Ha nnatdopme
"DNIEKTPOHHbIN YHMBEpcHTeT BIY"
https://edu.vsu.ru/course/view.php?id=3423

JYMK O6uwan 61Moxmmma Ha nnatdopme
"DNIEKTPOHHbBIN YHMBEpCHTET BIY"
https://edu.vsu.ru/course/view.php?id=3423



n/n HanMmeHoBaHue
pasgena
ANCUUMINHDI

4 MeTabo/m3m
MNUA0B U UX
po/ib B OpraHusme

5 MeTabonmsm
6eNIKoB 1 UX poJib
B OpraHuMsme

6 Ponb OCHOBHBbIX
BGUOMAKPOMONEKYN
B pasBUTUM
naTosoruM

CoaeprkaHue pasgena
ANCUMNAMHDI

29. Knaccudmrkauma m
CTpOEeHMe NUNUAOoB.
MNepeBapnBaHue U
BcacbiBaHue nmnmaos. 30.
Pacnaj v CMHTE3 XMPHbIX
Kucnot. CuHTe3
XonecTepuHa u
dochonmnmaos. 31.
MaTtonormv nMnNuaHoOro
obOMeHa.

32. MNoTpebHOCTb OpraHM3ma
B 6enKax. [lepeBapuBaHue U
BcacbiBaHue 6enkoB. O6lme
nyTM 06MEHa aMMHOKMCJIOT.
33. O6MeH oTAENbHbIX
aMMHOKMCoT. MaTonormm
06MeHa aMMHOKUCIOT. 34.
BrocrHTe3 6enKoB U
HYKJIEMHOBbIX KUC/OT.
Pacnag v cvHTe3
HYK/1€0MpPOTEMHOB.
BrocuHTe3s U pacnaa
XPOMOIPOTENHOB.

35. YpPOBHM XMMUYECKOM
KOMMYHMKaLyU, FOPMOHbI U
meauartopsl. 36.
UHTerpupytollasa ponb
rOPMOHOB 1 MeAUATOPOB B
opraHusme. [OpMOHbI U
peuentopbl. 37. Bropu4Hble
NnocpeHUKN-MeCCEeHAXepbI.
MeanuUMHCKME acneKkTbl
SHAOKpHHONOTMK. 38.
Mopdupun. Kentyxu.
buoxmmua Kposu U Moun. 39.
3HAaYMMOCTb OCHOBHbIX
BUOXMMMYECKMX
nokasaTenen B JabopaTopHO-
KJIMHUYECKOM AMAarHOCTHKeE.

13.2. TeMmbl (pasgenbl) GUCLUMUMIMHBI U BUAbI 3aHATHUM

Peanunsaumsa pasgena AUCLMNINHDI C
NMOMOLLIbIO OHTAMH-Kypca, DYMK

JYMK O6wasn 61Moxmmma Ha nnatdopme
"DNIEKTPOHHbIN YHMBEpcHTeT BIY"
https://edu.vsu.ru/course/view.php?id=3423

JYMK O6wasn 61Moxmmma Ha nnatdopme
"DNIEKTPOHHbBIN YHMBEpcHTET BIY"
https://edu.vsu.ru/course/view.php?id=3423

JYMK 06wwas 61moxmmma Ha nnatgopme
"DNIEKTPOHHbBIN YHMBEpCHTET BIY"
https://edu.vsu.ru/course/view.php?id=3423



No HanmeHoBaHWe JleKumoHHble  pynnosble JlabopaTtopHble =~ CamocToaTenbHasa  Bcero

n/n Tembl (pasgena) 3aHATHA KOHCY/NbTauMKM  3aHATMA paboTa
1 O6uwme
npeacTaBiAeHUs O 16 16 18 24 74
6enkax
2 JbixaTenbHbIM
MeTa6oM3M 20 28 36 22 106
3 MeTabonusm
yr1eBoA0B U UX 8 2 8 4 22

pO/ib B OpraHmsme

4 MeTtabonmsm
MNNL0B U NX 8 4 8 6 26
pOJib B OpraHusme

5 MeTabosim3m
6€eNKoB U UX POsib 8 4 8 6 26
B OpraHusme

6 Posb ocHOBHbIX
6MOMaKPOMOIEKY N 6
B Pa3BUTMM 10 10 8 34
naroJiormm
70 60 88 70 288

14. MeToanuyecKne yKasaHMA A5 o6y4dalowmxca Nno OCBOEHMUIO AMUCLUMINJIUHDI

B cootBeTcTBUM C TpeboBaHuaMU OI'OC BO peanmsauma KOMNETEHTHOCTHOrO Noaxoga npegycmaTpmBaeT
LUIMPOKOE UCMOJIb30BaHME B Yy4E6HOM MPOLECCE aKTUBHbIX M MHTEPAKTUBHbIX (DOPM NpoBeAEHMA 3aHATUM
B COYE€TaHMM C BHeayaUTOPHOM paboToM C Lenblo popMMPOBaHUS M pa3BMUTUA NPODECCHMOHAJIbHBIX
HaBbIKOB o6Yyuyalolumxca. Kaxabii obydarommca obecnedyeH A0CTYNoM K 6MBIMOTEYHbIM (hOHIaM
YHuBepcuteTa u Kadeapbl. Mpu M3yyeHUU avcumniavHbl NpeaycMoTpeHa paboTa CTyAeHTa B rpynne,
hpopmupytoLLaa YyBCTBO KOIJIEKTMBM3MA M KOMMYHMKA6E/IbHOCTb; @ TaKXKe caMocToATelbHaA paboTa,
cnoco6eTByowWas GOPMMPOBaHMI0 aKTUBHOM KM3HEHHOM MO3MLMM NMOBEAEHUS, aKKypPaTHOCTMH,
ANCLUMNIMHUPOBAHHOCTU. NS yCNELWHOro 0CBOEHMS ANCLUMIMIMHBI 06YYaloWMMCA PEKOMEHAYETCS
perynspHaa paboTa C KOHCMEKTaMM NIeKLUMI, NPEe3eHTALMOHHbIM MAaTEPMAIOM, CBOEBPEMEHHOE
BbIMOJIHEHUE NPAKTUYECKUX 3aZlaHMNI, TECTOB, 3a4aHUM TEKYLLEeM aTTecTaumm 1 T.4.

TeKyLMIM KOHTPO/Ib YCBOEHMA ONnpeaensieTcs YCTHbIM ONPOCOM B XOA€E 3aHATMIM, OTBETaMM Ha TeCTOBble
3agaHus. CNoCOGHOCTb K TBOPYECKOM AEATE/IbHOCTM M MOMUCKY HOBbIX pEeLleHMIi onpeaenseTcs noa6opom
CUTYyaUMOHHBIX 3aZa4d. MoMUMO MHAMBUAYAJIbHBIX OLLEHOK, AOJIXKHbI MCMO/Ib30BaThCA OMNMOHUPOBAHME
cTyaeHTamu pecdepaToB Apyr Apyra M peLeH3MpoBaHME OTBETOB Ha KOJIJIOKBUYME. B KoHUe M3ydeHus
Yy4€6HOM AMCUMMNIMHBI MTPOBOAUTCA KOHTPO/Ib 3HAHMM B BUAE SK3aMeHa.

15. NepeyeHb OCHOBHOM M AOMOJIHUTENIbHOM IMTEPATypbl, PeCYpPCOB MHTEPHET, HEO6XOAUMbBIX
OJ19 OCBOEHUA AUCLMIIUHBI



Nen/n  WUCTOYHMK
1 Komos, Baamm MeTpoBrY. BMOXHMMUA : yYEBHUK ANA akageMMYEeCKoro 6akasiaBpuara :

[y4ebHUK ana cTya. By30B, 00y4. MO €CTeCTBEHHOHAYYHbIM U MEAMLUMHCKUMM HanpasieHUAM] /
B.M. Komos, B.H. lLBeaosa .— 4-e n3a., ucnp. v gon. — Mocksa : HOpant, 2017 .— 639.

6) AOMONHMTENIbHAA MTEpaTypa:

No MCTOYHMK
n/n
1 buoxmrmua / nop pea. E. C. CesepuHa .— Mocksa : TID0TAP-Meaua, 2014 .— .— ISBN ISBN

978-5-9704-2786-6 .— .

2 CeBepuH, E.C. BMOXMMMKSA C ynpaxKHEHUAMM U 3a4avamu : rpud YMO no MeamumMHCKOMY 1
dapmMaueBTMHECKOMY 06pa3oBaHMio By30B Poccum / E.C. CeBepuH, A.W. Inyxos, B.A.
lFoneHyeHko [v ap.] ; noa pea. E.C. CeBepuHa .— MockBa : I30TAP-Meauna, 2010 .— .— ISBN
ISBN 978-5-9704-1736-2 .— .

3 buoxmmua : rpnd YMO no megmumMHCKoMy M hapMaleBTUHYECKOMY 06pa3oBaHUio By30B Poccuu /
noa pea. E.C. CesepmHa .— Mocksa : N0TAP-Meama, 2012 .— .— ISBN ISBN 978-5-9704-2395-0

4 BUMOXMMMA : PYKOBOACTBO K MPAKTUYECKUM 3aHATUAM : rpud MuHoG6pHayku Poccmn / H.H.
YepHos, T.T. bepesos, C.C. bypo6buHa [u ap.] ; noa pea. H.H. YepHoBa .— Mockga :
O0TAPMeama, 2009 .— .— ISBN ISBN 978-5-9704-1287-9 .— .

5 Epwos K. A. BMoxumMmMsaA : y4e6HMK M NpakTMKYM ans By3os / 10. A. Eplios, H. U. 3aiueBa ; noa

peaakumen C. U. LykmHa. — 2-e usd., ucnp. m aon. — Mocksa : UsagaTtenbctso Opant, 2020. —
323 c. URL:https://urait.ru/bcode/451075

6 KHoppe A.T. bronornyeckasa xumma / A.I. KHoppe, C.A. Mbi3nHa. - M.: Bbicw. wkK., 2000.

B) MH(OPMALMOHHbIE 3/IEKTPOHHO-06pa30BaTe/IbHbIE PeCcypchbl:

Ne UCTOYHMK

n/n

1 DNEKTPOHHO-6MBIMOTEYHaA cMcTeMaA "YHMBEpPCUTETCKaA 6ubanoTeka online” - http://biblioclub.ru/
2 DNEKTPOHHO-6MbIMOTEYHaA cmcTema "KOHCYNbTaHT cTyaeHTa" - http://www.studmedlib.ru

3 JNEeKTPOHHO-6UOMOTEYHaa cncTemMa “JlaHb" - https://e.lanbook.com/

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

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

6 JYMK O6Lwaa 6Moxmmus Ha naatdopme "DNEKTPOHHbIN yHMBepcuTeT BIY"

16. NMepeyeHb y4ebHO-MeTOAUYECKOrO o6ecneyeHns A1A CaMOCTOATE /IbHOM pa6oTbl



Ne NCTOYHMK

1 depMeHTbI: CTPYKTYpa, CBOMCTBA, KlaccuduKauma [INEKTPOoHHbIM pecypc] : y4ebHoe nocobue :
[ans cTyaeHTOB 3-ro Kypca, U3y4valolWmx AUMCcumnimHbl "O6lasn 6uoxmumusa”, "buonormsa”,
"IH3mMmonorma”, "Mmkpooumonorua n supoconorma’] / A.H. ®egopuH, H.B. CennBaHoBa, A.T.
EnprHueB ; BOpoHeX. roc. yH-T .— DNIEeKTPOH. TeKCToBble AaH. — BopoHex : Usgatenbckmi gom
Bry, 2020 . URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m20-22.pdf

2 CTpyKTypa 1 (YyHKLUMOHAIbHAA pPob aMMHOKMUCIOT, NEeNTUAO0B M BGENKOB : y4ebHoe nocobue /
M.N. ®ananeesa, A.T. EnpuHues, J.H. ®enopuH ; BopoHeK. roc. yH-T .— BopoHex :
MU3patenbckui oM Bry, 2016 .— 68 c.

3 JlabopaTopHbIM NMPaKTUKYM MO GUOXMMWUKM AS CTYAEHTOB OTAENEeHMSA (hyHAAMEHTa/IbHOM
MeaMLMHBI MeANKO-6MON0rMYeCcKoro akyabTeTa [INEKTPOHHbIM pecypc] : y4ebHo-
meTtoauyveckoe nocooue / A.H. ®egopuH, H.B. CenuaHoBa, A.T. EnpuHUEB ; BopoHeX. roc. yH-T
.— DNEKTPOH. TEKCTOBbIE JaH. — BopoHexk : M3aaTenbckui aom BIY, 2018 .— 3arn. c TuTyna
3KpaHa .— CBO60AHbIM AOCTYN U3 MHTpaceTu BIY .— TeKcToBbiM dhann .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-149.pdf>.

17. O6pasoBarte/ibHble TeXHOJIOrMM, UCNOJIb3yeMble NpU peanunsauum y4e6HOM ANUCLMMIIUHDI,
BKJ/Il0Mas AMCTaHUMOHHble obpa3oBaTesibHble TexHosormu (A40T), anekTpoHHoe oby4veHue (30),
CMellaHHoe oby4yeHue):

B uenax peanusaumm AMCUMNAMHBI TPOBOAATCA Pas3/IMYHbIE TUMbI IEKLUMM (BBOAHAA, 0630pHas U T.4.) C
MCNONIb30BaHMEM MY/IbTUMEAMA, TABOPATOPHbIE M CEMMHAPCKME 3aHATUA, NOArOTOBKA pedepaToB Mo
M3y4YaeMbIM TEMaM B TEYEHMM CEMECTPA U K HAay4HOM ceccuu BI'Y no HanpaeaeHuio "OyHaaMeHTaibHas
meauumHa“. MNpu peanmsaumm AUCUMNAMHBI MCMO/Ib3YIOTCA 3/1IEMEHTbI 3/IEKTPOHHOIO 06yYeHUs U
[AMCTaHUMOHHblE 06pa3oBaTe/ibHblE TEXHOIOMMM.

JYMK 06uaa 6MoxmMmMms Ha naatdopme "INEeKTPOHHbIM yHUBepcuTeT BIY"

https://edu.vsu.ru/course/view.php?id=3423 B KOTOPOM pa3MeLLEHbl MaTEPUAIbl TIEKLUMM, NMPE3EHTaLMM MO
TEMaM 3aHATUM, yYebHas M HayuHas siMTepatypa Mo Kypcy, MaTepuasbl 418 NOArOTOBKM K TEKYLUMM U
NPOMEXKYTOUYHOM aTTecTaumm.

1. YTeHue NeKUMi C MCNob30BaHWEM CNan/-Npe3eHTaLmM.

2. MHdOpMaLMOHHO-KOMMYHMKALMOHHbIE TEXHONMOMUM (KOHCYIbTaLMM NpernojaBaTtens Yepes
TemaTMyeckue opymbl U BEGMHAPbl C MCMOJIb30BAaHMEM 3JIEKTPOHHOM MHC(OPMAaLMOHHO-06pa3oBaTe/IbHOM
cpeabl ®rbOY BO "BIY" - O6pa3oBaTtesibHbli NopTan «3/IeKTPOHHbIM YHMBEpcUTeT BIY»
(www.moodle.vsu.ru).

3. MHdOopMaUMOHHbIE TEXHONOTUM (JOCTYN B MHTEPHET)


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

4. 3bC «KoHcynbTaHT cTyaeHTa» http://www.studmedlib.ru/

5. 3HB BrY www.lib.vsu.ru

6. KoHCy ibTaHT natoC - MHOPMaLMOHHO-CNpaBoOYHasA cUCTEMA
7.9bC «YHuBepcHTETCKan 6MbanoTeka online» https://biblioclub.ru/

18. MaTepuasibHO-TEXHUYECKOEe obecnevyeHue AUCLMUMNIINHDI:

Yye6Han ayauTopus ANA NPOBeAEeHUsS 3aHATUIM IEKLIMOHHOI O TMNna

CneunanmanpoBaHHas mMeb6esib, MOGU/IbHLIM 3KpaH A/ NMPOeKTopa,
npoekTop BenQ MP515, HoyT6yK Lenovo G500 ¢ BO3MOXKHOCTbIO
NoAKNYEHNA K ceTu «MHTepHeT», WinPro 8, OfficeSTD, Kaspersky
Endpoint Security, Google Chrome

(r.BopoHex, niowaab
YHuBepcuteTcKas, a.1,
nom.l, aya. 437)

YyebHan ayamTopma AN NpoBEAEHUSA 3aHATUIM CEMMHAPCKOro TMna
(nabopaTopHble 3aHATUSA), 418 MPOBEAEHUSA FPYMNMOBbIX U
UHAMBUAYA/IbHBIX KOHCY/IbTALUMM, TEKYLLETO KOHTPOJIA U NPOMEKYTOYHOM
aTtTectaumm

CneumanusmpoBaHHaa Mebesb, LWiKad BbiTAXKHOM 900 BMB, Becbl Ohaus
Advanturer AR 1530, cnektpodotomeTp CP-2000, pH-meTp pH-150,
xonoannbHUK Atlant 4020-022

(r.BopoHex, nniowaap
YHuBepcuteTcKas, 4.1,
nom.l, aya. 364)

19. OueHouYHble cpeacTBa ANA NPOBeAeHMA TeKyLen M MPOMeXKYTOYHOM aTTecTauun

MopAAOK OLEHKM OCBOEHMS 06y4aloLMMMCA YY4EBHOro MaTepuasia ornpeaensieTcs CoAepKaHueM

cneayowmx pasaesioB AMCLUMMNIMHDIL:

Ne Pasgenbi
n/n  AMCUMN/IMHDI

(Mozynn)

Kopa KoMneTeHummn Koa vHaMKaTopa

OlNK-1 CnocobeH
MCMoJ/Ib30BaThb U

OlK-1.2 MNpumeHseT

byHAaMeHTaNbHbIE U MPUKIAAHBIE

OueHoYHble
cpeacTBa ans
TeKyLen

aTTecTaumm

Bonpochl K
pasgenam

NPUMEHATb 6MON0rMYecKMe, MeAULMHCKME U
dyHAaMEHTa/IbHbIE U JApyrme ectecTBeHHo-
NpUKIaaHble Hay4Hble npeacTaBneHus B cdhepe
MeaULMHCKKE, npodeccMoHaNbHOM AeATENbHOCTH
€CTeCTBEHHO-Hay4Hble AJ18 pelleHusa HOBbIX 3a4au
3HaHMA ANnA

NMOCTaHOBKM U

peleHuna

CTaHAAPTHbIX M
WMHHOBALIMOHHbIX
3ajau
npodeccroHabHOM
AeATEeNbHOCTH



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

No Paspensl
n/n  AUCUMNIUHDI

(Moaynm)
2 16
3 146

Kog KomneteHumm

OlMK-5 CnocobeH K
opraHu3aumm 1
OCYLLECTBNEHMIO
MPUKAAAHBIX U
NMPaKTUYECKMX
NMPOEKTOB U UHbIX
MeponpuATHIA Mo
U3yYEeHMIO
OUODU3NYECKMX U
MHbIX NPOLECCOB U
ABNEHUN,
NPOMCXOAALLMX HA

KNIETOYHOM, OPraHHOM
M CUCTEMHOM YPOBHSAX

B OpraHu3me
YeJsioBeKa

ONK-5 CnocobeH K
opraHu3aumm 1
OCYLLECTB/IEHMIO
NPUKAAAHbIX U
NPaKTUYECKMX
NPOEKTOB U MHbIX
MeponpuaTUiA No
U3YYEeHMIo
6UOPU3NYECKUX U
MHbIX NPOLECCOB U
ABNIEHUN,
NPOUCXOAALLMX Ha

KN€TOYHOM, OpraHHOM
M CUCTEMHOM YPOBHSX

B OpraHm3me
YeJsioBeKa

lMpomMekyTovHaA aTTectaums

®dopma KOHTpoNSA - 3a4eT C OLEeHKOM,IK3aMeH

Kog vHaMKkaTopa

ONK-5.1 MNpumeHsaeT 3HaHUA 06
OCHOBHbIX BUOXMMMYECKUX U
dur3monoruyecknx npoueccax m
COCTOSIHMAX OparHM3mMa Mnpu M3yYeHUu
OGUONIOrMYECKUX CUCTEM HA KNETOYHOM,
OpPraHHOM M CUCTEMHOM YPOBHAX

OrlK-5.3 MpuMeHAeT 3HaHMA U YMEHUA
npu opraHMsaumm 1 ocyLLeCTB/IEHUM
OLIEHKM BMOXMMMYECKMX,
(PU13MONOrMYECKMX COCTOSHMM U
NaTo/0rM4eCcKMX NpoLeccos B
OpraHu3me yesioBeKa B HOpMe U npu
naToJiornu

OueHoYHble cpeAcTBa A5 MPOMEXKYTOYHOM aTTecTaumm

3ayeT C OUEHKOM: nepeyeHb BonpocoB (KMM), npakTMyYeckue HaBbIKM

JK3ameH: lNepeyeHb Bonpocos (KNUM), npakTMyecKkme HaBbIKK

OueHoYHble
cpeacTtea Ans
TeKyLlen
aTTecTaumm

Bonpochbl K
pasgenam.
Pedeparbl.

Bonpochl K
pasgenam.
OTtyet
CTYAEHTOB Mo
BbINMOJ/IHEHHbIM
nabopaTopHbIM
paboTam.

20 TunoBble OLEeHOYHbIe CPpeACcTBa M MeTOAUYECKUE MaTepHualibl, onpeaensawwme npoueaypbl

oueHunBaHH1A

20.1 TeKywWwuM KOHTPOJIb YCNEBAaeMOCTH



KOHTpOo/1Ib ycneBaemMoCTH NO AUCUMIJIMHE OCYLLECTB/IAETCA C MOMOLLBIO CAeAYIOWMX OLE€HOYHbIX CPEeACTB:
1. TeKywasa atrectauma

MepeyeHb BONPOCOB A/1A TEKYLLEN aTTecTaumm K pasgeny 1 "O6wme npeactaBnaeHms o 6enkax”

1. AMMHOKMC/IOTbI; MX CTPOEHME U (DYHKLUMM.

. ®u13nyeckne CBOMCTBA aMMHOKMCIOT.

. Knaccndukauma aMMHOKMCNOT. AMMHOKMCNIOTbI C TMAPOMDOBHBIMW HEMONSPHBIMM PaguKanaMu.

. AMMHOKMUCNIOTBI C NOJIAPHBIMM paZMKaiaMu.

. AMMHOKMUCNIOTBI C 3apsXKEHHbIMU pagyKaiamu.

. XMMMYEeCKMe CBOMCTBA aMMHOKMC/IOT, 06pa3oBaHMe NenTUAHbIX CBA3EM.

. HectaHaapTHble aMMHOKMCIOTHI.

. MenTuabl, UX CTpOEHHE M BUONOTMYECKAsA POJib.

O 00 N o0 U1 AN W N

. benkn u nx dyHKumuu.

—_
o

. NlpocTble M cnoxHble 6eNKM.

—_
—_

. Bbigenenue u ounctka 6enKos.

—_
N

. ®opMMpOBaHME BTOPUYHOM CTPYKTYPbI.

—_
w

. Tno6ynsapHblie 6enKkn, GOpMUPOBAHUE JOMEHHOWM CTPYKTYpbl. TpETUYHAA M YETBEPTUYHAA CTPYKTypa.

—_
N

. Buonornyeckme yHKUMM M KnaccubUKauma yriesoaos.

—_
Ul

. MoHocaxapuzpl: CTpoeHue U yHKLMM.

—_
o

. AMcaxapuabl, nosmcaxapuapl: CTpoeHue U GyHKLMM.

—_
~

. Jivnuabi.

—_
(o)

. BoaopacTBoprMble BUTaMMHDI.

—_
O

. XupopacTBopvMble BUTaMMHbI.

N
o

. ®epMeHTbl U DYHKLMM.

N
—_

. OCHOBHble MOHATUA 3H3MMOJIOTUM.

N
N

. KodbepmeHTbl M KodaKTopbl.

N
w

. EAVMHULBI aKTMBHOCTM (DEpMEHTOB.

N
N

. Knaccnopmkauya pepmeHToB.

N
Ul

. ®aKTopbl, BAMAIOWME HA aKTMBHOCTb (hEPMEHTOB.

N
(o)}

. BnnsaHue TemnepaTypbl Ha CKOPOCTb (hePMEHTATUBHOM peakumu.

N
~

. BAnsiHME KOHUEHTpaLmMM MOHOB BOAOPOAA Ha CKOPOCTb (peEpMEHTATUBHOM PeaKLMM.

N
(o)

. 3aBMCUMMOCTb CKOPOCTM (DEPMEHTATUBHOM peaKLMM OT KOHLIEHTpaLmm cybeTpara.

N
O

. YpaBHeHune Muxasnmca-MeHTeH. OnpeaeneHre KM U MakCMMaslbHOM CKOPOCTM.

w
o

. MHrMbrpoBaHue M akTUBaUMA (PEepPMEHTOB.

w
—_

. AKkTMBauuAa depMeHTOB

w
N

. MexaHusm geMcteus hepMeHTOB.

w
w

. PerynartopHble depmeHTbl. Annoctepmyeckne epmeHThbl.

w
N

. DepMeHTbI, perysiMpyemble NMyTeM KOBaJIEHTHOM MoAMdUKaLMM.

MepeyeHb BONpocoB K paszeny 2 "/bixaTelbHbli META60/IM3M”

1. ®a3bl MeTabonM3Ma - KaTaboamsm M aHabosiM3M. [/1aBHble CTaAUM KaTabo/IMYECKMX M aHabOo/IMYEeCKMX



npoLeccoB.
2. MyTv NnpeBpaLleHma nupyBarTa.

3. TIMKONM3 - LeHTpasibHbIM NYTb KaTabo/IM3ma r/1oKO3bl.

4. CN1pTOBOE, MOJIOYHOKMC/I0E BPOXKEHME.

5. MupyBaTAerMaporeHasHblii KOMMIEKC.

6. Upkn Kpebca.

7. DNEKTPOHTPAHCMNOPTHAsA LEeNb MUTOXOHAPUM.

8. XemnocMoTHyeckana Teopma Mutuyenna.

9. TpaHCNOPTHbIE CUCTEMbBI BHYTPEHHEN MMTOXOHZAPUA/IbHOM MEM6PaHBI.
10. Perynauma apixatenbHbIX NpoOLECcCOB.

11. TIMOKCMAATHBbIA LMK,

12. MeHTo30dochaTHbIM MyTb.

13. UMKN MOYEBMHBI.

14. B-OKUCNEHME KMPHbIX KMCJIOT.

MNepeyeHb BOoNpocoB K pa3geny 3 "MeTabo/1M3M Yr/1IeBoZ0OB U MX POJ1 B OpraHu3me”
1. Knaccudumkauma m cTtpoeHune yrnesoioB.

. OCHOBHble NyTM pacnaja yr/ieBog0B.

. CMHTE3 U MOBUAM3AUMSA TIMKOTEHa.

. AHa3pO6HbLIN FNUKONUS.

. ASpOGHOro r/iMKosms.

. FnuKoreHonums.

. ANOTOMMYECKMIM pacnaj yrneBooB.

. MaTonorum BcacbiBaHMSA M 0OMeEHa yrnesozaos.

O 00 N o0 U1 AW N

. CaxapHbIi anaber.

MNepeyeHb BONpoCoB K pa3geny 4 "MeTabo/IM3M IMNMA0B M UX POJib B OpraHusme”
1. Knaccudpumkaumsa amnmgos.

. [niokoHeoreHes.

. PeumnpokHaa perynauma riiMKonusa m rloKOHeoreHesa.

. FNMoKcHnaTHBIM UMK,

. BMOCHHTE3 XMPHbIX KMUCNIOT.

. B1ocuHTE3 aMUHOKMCAOT.

N o0 o AW N

. HapyweHue nunugHoro obmeHa.

MNepeyeHb BoNpocoB K pasgey 5 "MeTa60/11M3M 6€JIKOB U MX poJib B OpraHu3sme”
1. ®YHKUMM BENIKOB B OpraHu3me.

2. NepeBap1BaHWe M BcacbiBaHWe GEKOB.

3. MeTa60/1M3M aMMHOKMCNOT.

4, O6MeH oTAEeNbHbIX aMMHOKUCIIOT.



5. MaTtonorun obmMeHa aMMHOKMUCAOT.
6. BUocKHTE3 6E/IKOB M HYKNEMHOBBIX KMUCJIOT.
7. Pacnag v CUMHTE3 HYKJ1eonpoTEUHOB.

8. buocuHTE3 M pacnaj XpoOMONPOTEMNHOB.

MepeyeHb BONpoCoB K pasaeny 6 "Posib OCHOBHbIX GMOMAKPOMOJIEKY /1 B Pa3BUTUM NaTONOMMI"
1. FTOpMOHbI U MeaMaTopbl.

. Ponb ropMoHOB B opraHu3me.

. Ponb MeguaTopoB B opraHu3me.

. FOpMOHbI 1 peuenTopsbl.

. BropnuHble MecceHaxepbil.

. MeguumnHCKMe acneKkTbl 3HAOKPUHOIOMMUM.

. Nopdupun.

. ’Kentyxu.

O 00 N o0 U N oW N

. buoxmmmna kpoesu 1 moun.

10. BMOXMMMYECKME MOKa3aTenu B fla60paTOpHO-KI'IMHM‘-IeCKOI‘;1 ANarHoCTmKe.

MprMepHble TeMbl pedepaToB:

1. Knaccudumkaumsa m xapakTepuctmka 6es1KoB.

. MeToabl BblaeneHnsa 1 HpakUMOHUPOBaHUA OENKOB.
. MHOXXecTBeHHble opMbl GENKOB.

. Katanntnyeckn aktmBHble 6enKM.

. NpocTble 1 cnoxkHble 6enKu.

. Yyactme 6enKkoB B MeTaboIM3ME KNETKM.

. CUrHanbHble 6eNKM opraHu3ma.

. OYHKUMMN BENIKOB B KNETKE.

O 00 N o0 U N W N

. ®opMMpoBaHUe AOMEHHOM CTPYKTYpbl 6E/IKOB.

10. HeCcTpyKTypHasa opraHu3aums GENKOB.

TeKywana attectaumsa NpomsBoAMTCA B hopmax: - YCTHOMO ornpoca (onpoc, cobeceaoBaHME); - MMCbMEHHbIX
paboT (nabopatopHble paboTbl, pedeparbl).

20.2 NpoMmexKyToUyHaa aTtecTaums

MpoMmerKyToYHana aTTecTaums No AMCLUMINIMHE OCYLLECTBIAETCA C MOMOLLbIO C/IEAYIOLMX OLLEHOYHbIX
cpeacts: CobecenoBaHMe No BONPoOCaM K 3a4eTy (4 cemecTp):

MepeyeHb BOMPOCOB A/1A TEKYLLENM aTTecTaumu K pasgeny 1 "06wue npeactaBneHms o 6enkax”
1. AMMHOKMCANOTbI; UX CTPOEHUE U (DYHKUMM.

2. dU3MYECKMe CBOMCTBA aMMHOKMCIOT.

3. Knaccndmkauma aMMHOKMCAOT. AMMHOKKUCAOTBI C TMAPOMOBGHBIMK HEMOAAPHBIMU pagnKanaMu.
4. AMMHOKMCNOTbI C NONAPHLIMU paguKanaMu.

5. AMMHOKMCNOTbI C 3apAXKEeHHbIMM paguKanaMu.



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 MENTUAHBIX CBA3EM.
HectaHzapTHble aMMHOKMCIOTHI.

MenTnabl, X CTpoeHMe 1 BUonoruyecKkas posb.

benkn 1 nx yHKumn.

MpocTbie U CNOXHbIE 6EsIKM.

BblaeneHne u o4MCTKa GesiKoB.

®opMUpOBaHME BTOPUYHOM CTPYKTYPbI.

I nobynspHblie 6e1KU, HOPMUPOBAHUE JOMEHHOM CTPYKTYpbl. TpeTMYHAA M YETBEPTUYHAA CTPYKTypa.
Buonornyeckme yHKUMM U KnaccuduKauma yrneBosoB.

MoHocaxapuabl: CTpoeHWe U PYyHKLUM.

[ncaxapuapl, nonmcaxapuabl: CTpoeHre 1 yHKLMMU.

Jivinuabi.

BoaopacTBopMMble BUTaMMHBI.

*KvipopacTBopuMble BMTaMMHbI.

®epMeHTbl U DYHKLMM.

OCHOBHble MOHATMA 3H3MMOIOTUM.

KodepmeHTbl 1 KodaKTopbl.

EAMHMUBI aKTMBHOCTU (PEPMEHTOB.

Knaccudpurkauua pepmeHToB.

daKTopbl, BAMAIOLLME HA aKTMBHOCTb (DEPMEHTOB.

BivsHMe TemnepaTypbl Ha CKOpPOCTb (DEPMEHTATMBHOM peakumM.

BAmsAHKME KOHLEHTPaLMM MOHOB BOAOPOAA Ha CKOPOCTb (hbepMEHTATUBHOM peaKLmm.
3aBMCMMOCTb CKOPOCTM (DEPMEHTATUBHOM PeaKLMM OT KOHLEHTpaLMM cybCTparTa.
YpaBHeHne Muxasnuca-MeHTeH. OnpegeneHre KM M MakKCMMaibHOM CKOPOCTM.
MHruéupoBaHue M akTMBaumsa (pepMeHTOB.

AKTMBauua dpepMeHTOB

MexaHu3m AencTBUA (hepPMEHTOB.

PerynatopHbie pepmeHTbl. Annoctepuyeckne hepMeHThI.

depMeHTbl, peryamMpyemble nyTem KoBasIeHTHOM MoanbMKaumM.

MepeyeHb BONPOCOB K pasaeny 2 “/bixaTelbHbli META60/IM3M”

1.

®a3bl MeTabonmama - Katabosmsm M aHabosiM3M. [/1aBHble CTaAuM KaTaboMYECKMX M aHaboJIM4EeCKUX

npoLeccos.

2
3
4
5.
6
7
8

. My npeBpalleHua nupysarTa.
. FIMKoNU3 - LeHTpasibHbIM NyTb KaTaboIM3Ma IKO3bI.

. CI'IMpTOBoe, MOJIOYHOKMC10€ 6[)0)'K€Hl4€.

MupyBaTAErMAporeHasHbIi KOMMJIEKC.

. Unkn Kpebca.
. DNNIEeKTPOHTPAHCMNOPTHAsA LieNb MUTOXOHAPUM.

. XeMMOCMOTHUYECKaa Teopusa Mutyenna.



9. TpaHCNOPTHbIE CUCTEMbI BHYTPEHHEN MMTOXOHAPUAZIbHOM MEeMBpPaHbI.
10. Perynauma AbixaTesibHbIX NpOLECCOB.

11. TIMOKCMAATHBbIA LMK,

12. MeHTo30doCchaTHLIM MyTb.

13. UMKN MOYEBUHBI.

14. B-OKUCNEHME KMUPHBIX KMC/IOT.

MNepeyeHb BONpoOCOB K pa3geny 3 "MeTabo/1M3M yr/ieBoA0B U MX POJ B OpraHmMsme”
1. Knaccudukauma n cTpoeHue yrneBooB.

. OCHOBHbIe NyTM pacnaja yrneBoa0B.

. CMHTEe3 M MOBMAIM3AUMA TAMKOreHa.

. AHa3pO6HbLIN FNNKONUS.

. ASpOGHOro riMKosms.

. FnukoreHonus.

. AnoTOMMYECKMIM pacnaj yr/ieBosoB.

. MaTtonoruu BcacbiBaHMA M 0B6MEHa yrnesozaos.

O 00 N O U N W N

. CaxapHbIi anaber.

MNepeyeHb BONpocoB K pasaeny 4 "MeTabo/IM3M IMMMA0B M UX POJib B OpraHusme”
1. Knaccudukaumsa amnmgos.

. nokoHeoreHes.

. PeumnpokHasa perynauma ramkonmsa M raloKOHeoreHesa.

. TIMOKCcHNaTHbIM UMKA.

. BUOCHHTE3 KMPHBIX KUCNOT.

. bBuocnHTE3 aMMHOKMCNOT.

N o o Nw N

. HapyweHue nunmaHoro obmeHa.

MNepeyeHb BONpoCOoB K pa3gesny 5 "MeTab0/1M3M 6€1KOB U UX pPOJib B OpraHm3ame”
1. OYHKUMM B6ENKOB B OpraHuWsme.

. NepeBapyrBaHKe M BcacbiBaHWE GE/KOB.

. MeTa6oM3M aMMHOKMCNOT.

. ObMeH oTAEeNbHbIX aMUMHOKUCAOT.

. NaTonormm obmeHa aMMHOKMUCAOT.

. BMoCKHHTE3 6ENIKOB M HYKNEMHOBBLIX KMUCJIOT.

. Pacnag v cuHTE3 HyKNeonpoTeuHoB.

0O N O U1 N W N

. BrocuHTes U pacnag XpomonpoTeMHOB.

MNMepeyeHb BONpoCcoB K pa3aeny 6 "Posib 0CHOBHbIX BUOMAKPOMOJIEKY/T B Pa3BUTUM NaTosIorMm”
1. TOPMOHbI U MeguaTopsl.

2. Posib rOpMOHOB B OpraHu3sme.



. Ponb MegmatopoB B opraHusme.

. [OpMOHbI 1 peuenTopsbl.

. BropnuHble MecceHaxepbil.

. MeanupHcKme acneKkTbl 3HAOKPUHOOMMM.
. Nopdumpun.

. ’Kentyxu.
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. buoxmmma kposu 1 moun.

10. BUOXMMMYECKME MOKA3aTENM B J1abOPATOPHO-KIMHUYECKON AMArHOCTHKE.

CooTHoLEeHWe n0Ka3aTenel71, KpnUTepueB U LWKaJibl OueHMBaHUA pe3y/1IbTaTOB O6y‘-IeHl/IFI.

KpuTepuu oueHMBaHMA KOMNETEHLMM

YpoBeHb
cchOpMUPOBAHHOCTH
KoMneTeHuMM

LLIkana oueHoK

O6yuvalLmMIiCa B NOJHOM Mepe BNaZeeT NoHATUMHBIM
annapaTtom AaHHOM 061acTU HayKM (TEOPETUYECKMMM
OCHOBaMM AUCLMMIIMHDBI), CNOCOBEH MAMOCTPUPOBaTb
OTBET NpUMEpPaMH, daKkTamm, AaHHbIMU HayYHbIX
UccneoBaHMM, NPUMEHATb TEOPETUYECKME 3HAHMS IS
peLleHus NPAKTUYECKUX 3a4a4 B 061aCTM BUOXMMMU U
MOJIEKYISIPHOM BUOIOMMK, Kacatolencs npobiem
MeaULUMHDI

lNosbiweHHbIl
yYpPO8EHbL

O6yyalmics BrageeT NOHATUMHBbIM annapaTom JaHHOM
061aCTH HayKM (TeopeTUYECKMMM OCHOBAMM
AUCUMUNINHBI), AEMOHCTPUPYET OCBOEHME 3HAHMM,
YMEHWIM, HaBbIKOB KOMMETEHUMM AUCLMIIMHBI, AOMyCKaeT
He3HaYMTe/IbHble OLUMGKMU, HETOYHOCTM, MCMbITbIBAET
3aTpyAHEHMA NPU PELLEHMU MPAKTUYECKMX 3a4a4

Ba30eblli yposeHb

O6yuyatoLmica BajeeT YaCTMYHO TEOPETUYECKMMM
OCHOBaMM AMCUMIMIMHBI, (PparMeHTapHO CNoCo6eH
NPOAEMOHCTPUPOBATb OCBOEHWUE 3HAHMM, YMEHMM,
HaBbIKOB KOMMETEHUMM AUCUMNIMHDBI, JOMYCKaeT
3HauMTE/IbHbIE OLIMOGKM MPU PeLLIEHUM NPAKTUYECKMX
3ajad

lMopoezosniti yposeHb

3aumeHo

OTBeT Ha BOMNPOC He COOTBETCTBYET JIOObIM TPEM M3
nepeymncsieHHbIX NoKasaTtenen. Obyyvatowmica obnagaert
OTPbIBOYHbIMM, (PparMeHTapHbIMM 3HAHUAMMK, AOMyCKaeT
rpyoble OLWMOKM, HE MOXKET NPOAEMOHCTPMPOBATb
o6s1agaHMe 3HaHUAMM, YMEHUAMM, HaBbIKaMM
KOMMNeTEeHUMN AMCLUMMNHDI.

HeszaumeHo

CobecepoBaHue NO 3K3aMeHAUMOHHbIM 6uneTtam (5 cemecTp)

OcHoBHble NyTU pacnaja yr/ieBoAoB.

CUHTE3 M MOBGMIM3AUMSA TIMKOreHa.
AHA3pO6HbIA TIMKONS.

A3pO6HOro FNKOM3.

[ nuKoreHonms.

ANOTOMMYECKMM pacnaj, yr/ieBooB.
MaTtonornm BcacbiBaHUS U OBMEHA Yr/IEBOAOB.
CaxapHblii guaberT.

[ ntoKoHeoreHes.
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10. TAMOKCMNATHBIM UMKA

11. BMOCHHTE3 KMPHbIX KUCNOT.

12. CaxapHbli anabeT.

13. XpomaTorpadmyeckme MeTohbl aHaamM3a GMOMOJSIEKY.

14. JnekTpodopes.

15. depMeHTaTMBHbIE METOABI aHaIM3a CyOCTPaToB.

16. MUMMyHO(EPMEHTHbIM aHaNM3: NPUHLMM, TUIbI.

17. TMpamon UDA.

18. Henpsamon UDA.

19. BMOCHHTE3 aMMHOKMCIOT. O6LWMe nNpeacTaBAEHMS.

20. O6MeH oTAEeNbHbIX aMUHOKMCAOT. CEPUH M TAULMH.

21. O6MeH oTAEe/IbHbIX AMMHOKMCAOT. METMOHMH M LIMCTEMH.
22. O6MeH OTAENbHbIX aMMHOKUCIOT. PeHunanaHmH 1 TUPO3MH.
23. O6MeH OTAEeNbHbIX aMMHOKMCIOT. APrvHMH M TpMNTOdaH.
24. BMOCKMHTE3 remma.

25. Pacnapg remorno6bmHa B TKaHAX.

26. MeTabonusm xenesa.

27. NMopdurpun.

28. HKentyxu.

29. TOpPMOHbI: 06LWME NpeacTaBAEHMA, THIbI.

30. Ponb ropMoHOB B OpraHusme.

31. KnaccuduKaums ropMoHOB.

32. benok-nenTuAHble FOPMOHBLI.

33. CrepoujHble FOPMOHbI.

34. TpaHcnopT ropMOHOB.

35. Peuenuma v nepefada cMrHana ropMOHOB.

36. CurHasbHble MONEKY/bl KNETKM.

37. OCHOBHblEe CNOCOObI AOCTAaBKU CUIHAJIbHbIX MOMEKY/I.

38. KanbumeBaa cUrHaamsaums.

39. NO-curHanmsaums.

40. KanbmoaynuHbl, KaK OCHOBHblE MEXaHM3Mbl Ka/lbLMEBOM CUIHAIM3ALMM.
41. T'eHeTUYECKME 3ab0JIEBaHMSA: OCHOBHbIE MpeacTaB/eHMA, KlacCcudmKauma.
42. TeHHble GONE3HU: TUMbI, MEXaHU3Mbl MAEHTUDUKALMN.

43. lpoeKT «['eHOM YyenoBeKa».

44. MeTobl BbIABNAEHUA MyTaLMM.

45. XpOMOCOMHble 60/1€3HU: OCHOBHbIE NPEACTAB/IEHUSA, TUMbI.
46. bonesHu, CBA3aHHbIE C HapyLleHUEM MIOUAHOCTH.

47. bonesHu, CBA3aHHble C HapyLleHUEM CTPYKTYPbl XPOMOCOM.
48. [MarHoOCTMKa XPOMOCOMHbIX 3a60/1eBaHMM.

49. FISH-meToAbl aHanu3a XpoOMOCOM

50. MeToabl AMArHOCTMKM XPOMOCOMHbIX 60/1e3HEM Ha ocHoBe nonnmopdmama AHK-anemeHTOB.

B kaxabit KUM BXxoAMT No 2 Bompoca Mo pa3/IMyHbIM pasfesiaM AUCLUMIMHBL. JK3aMeH NpoBOAMUTCA B
BMAE YCTHOro onpoca. Ha ak3amMeHe CTyAeHT noJsiyvyaeT UHAUBUAYAJIbHbIM GUNET, BPEMS MOATOTOBKM
K otBeTy 40 MMHYT. Ha 3K3aMeHe 3anpelwjaeTcA MNoJib30BaTbCA KaKMMM-IMG60 BCMOMOraTe/bHbIMM
cpeactBamm. Bo BpeMAa mpoBefeHMA 3K3ameHa 3K3ameHaTop MOMKEeT 3ajaTb JI60oM [OMONHUTEIbHOM
BOMPOC B Npejesiax BONPOCOB, BbIHECEHHbIX HA 3K3aMEH.

CooTHOLUEHMWE NoKasaTesien, KPUTEPMEB M LLIKaJIbl OLLEHMBAHMA Pe3y/ibTaTOB 06YYeHUS.



KpMTepMM oueHnBaHUA I-(OMI'IeTeHLl,VIl:I

YpoBeHb
cchopMMPOBaAHHOCTH
KomMneTeHumMM

LLIkana oueHoK

O6yyarolmi1cs B NoJHOM Mepe BnageeT NoHATUMHBIM
annapaTtom AaHHOM 061aCTU HayKM (TEOPETUYECKMMM
OCHOBaMM AUCLMMIIMHDBI), CNOCOBEH MAMIOCTPUPOBATb
OTBET NpuMepamu, dakTaMm, AaHHbIMM Hay4HbIX
UccneoBaHMM, NMPUMEHATb TEOPETUYECKME 3HAHMUS ANS
peLLUEHMNA NPAKTUYECKMX 3aZa4 B 06/1aCTU BUOXMMUK U
MOJIEKYNISIPHOM BUOIOMMM, KacatoLencs npobiem
MeAMLMHbI

lNosbiweHHbIU
ypO8€eHb

OmrnuyHo

O6yyvaolmincs BnageeT NOHATUMHBIM annapaTom JaHHOM
061aCT1 HayKM (TEOPETMYECKMMM OCHOBaMM
AUCUMUNINHBI), AEMOHCTPUPYET OCBOEHME 3HAHMM,
YMEHWM, HaBbIKOB KOMMNETEHLMM AUCLMINIMHBI, AOMYCKaeT
He3HaYMTe/IbHble OLUMGKMU, HETOYHOCTM, MCMbITbIBAET
3aTpyAHEHMA NPU peLLEHMU MPAKTUYECKMX 3a4a4

Ba30eblli yposeHb

Xopowo

O6yuyatoLmica BajeeT YaCTUUHO TEOPETUYECKMMM
OCHOBaMM AMCUMIIMHBI, (PparMeHTapHO CMOCO6eEH
NPOAEMOHCTPUPOBATb OCBOEHWUE 3HAHMM, YMEHMM,
HaBbIKOB KOMMETEHUMM AUCUMINMHDBI, JOMYCKaeT
3HauMTE/IbHbIE OLMOKM MPU PeLIEHUM NPAKTUYECKMX
3ajad

lMopoezosnlti yposeHb

YOoenemeopumernbHO

OTBET Ha KOHTPOJIbHO-M3MEPUTEIbHbIN MaTepUas He
COOTBETCTBYET JI0ObIM TPEM M3 NMEPEYMCIEHHBIX
nokasatenen. O6yvarowmimca 061a4aeT OTPbIBOYHbIMMU,
(bparMeHTapHbIMM 3HaHMSAMM, ZIOMYCKAET rpybble OLIMOKM,
He MOMET NpOoEMOHCTPMPOBaTh 061aZaHME 3HAHUAMM,
YMEHMAMM, HaBbIKaMM KOMMNETEHUMM AUCLUMMNIUHDI.

HeydoenemeopumeribHO




