MMHOBPHAYKWN POCCUIN
®ENEPAINBHOEMOCYONAPCTBEHHOE BIOKETHOE O5PA3OBATENIbHOE YYPEXKAEHME
BbICLUETOOBPA30BAHUA

«BOPOHEXCKWUNA TOCYOAPCTBEHHbLIW YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeayrowmin kKacpegpon
MeOULMHCKON BUOXMMUN, MONEKYITAPHON 1
KneTo4yHom buonorum

ﬂf’/"j T.H. Morosa

- " 02.05.2024r.

PABOYAA MPOMPAMMA YYEBHOW OUCUUNINUHBI
B1.0.34 CBobGoagHopaaukanbHble npouecchbl B bBMocucrtemax

. Kog n HaumeHoBaHMe HanpaBneHust noaroToBku: 06.03.01 Bruonorus
. Mpodmnb nogrotroBku: «buonorma»

. KBanudmkaumsa BbinycKHMKa: 6uonor

. Popma o6yyeHus: OuHan

o b~ W NP

. Kadbeapa, oTBevarowas 3a peanmsayumio QUCLUUNIUHDbI: Kadeapa MeanUMHCKON Guoxmmmm,
MOJEKYSISIPHON 1 KNETOYHOM Buonornm

6. CocTaBUTENM NPOrpamMmbl:, CemeHnxmHa A.B. K.6.H., goueHT, ArapkoB A.A., K.6.H., OOLEHT.

7. PekomeHaoBaHa: Hay4HO-METOANYECKUM COBETOM MEAUKO-61onorniyeckoro dakynbTteta ot
22.04.2024 npotokon Ne 3

8. YuebHbIn roa: 2027-2028 CemecTp(bl): 7



9. Llenu 1 3apa4v y4e6HON AUCLMNIIUHBI

Llensimu oceoeHust y4ebHouU OucyunuHbl S6/15KMCS:

HayunTb cTyaeHTa (bnonora) NpUMEHATb NPU NIYHEHUN NOCNEAYHOLNX ANCLUMNIIMH U MPpK
npodeccruoHanbHOM OeATEeNbHOCTU CBeAEeHUst O ponu cBOoOogHOpaAMKanbHbIX MPOLECCOB B
HOPManbHON XMW3HEeOEATEeNbHOCTM OpraHu3ma, a Takke WX naTtou3noNorMyeckmx u
TOKCUKONOTrMYecKnx acnektax AencrTeus.

3adayu y4ebHoU OuCyUnuHbI:

obecneunTb NOHNMaHNE MOSEKYIISIPHBIX MEXaHU3MOB reHepauun akTUBHbIX OpM Kucrnopoaa B
OpraHM3Me YerioBeKa M XMBOTHbIX; YMEHUsI NONb30BaTbCsl HOMEHKIATYpon 1 knaccudukaumen
61onorMyeckn BaxHblX COEAMHEHUIN, NPUHATON B BUOXMMWM; 3HAHMSA MOSEKYAPHON CTPYKTYPbI,
MEeXaHW3MOB AEWCTBUA M MyTel perynsiumm OCHOBHbIX aHTMOKCUAAHTHLIX CUCTEM OpPraHU3ma;
YMEHMSA OMNepupoBatb OCHOBHbIMM OMOXMMUYECKMMU MNOHATUAMU U TEPMWUHOMOTUEN NpWU
U3MNOXEHUN TEOpPeTUYEeCKMX OCHOB MpPeAMEeTa; 3HaHWS  MONEKYNApHbIX  MeXaHW3MOB
3aboneBaHuit, 06YCNOBNEHHbIX HapyLleHNsMU MeTabonmama U COMpPSXEHHbIX C U3MEHEHNEM
WHTEHCUBHOCTU CBOBGOAHOPAAMKanbHbIX MPOLECCOB; MOHUMaHUS MNPUHLMUMOB  OCHOBHbIX
MEeTOAO0B OMOXMMMWYECKON AMArHOCTMKM 3abonieBaHuii, COMPOBOXAAIOWMXCA W3MEHEHUSMU
YypoBHA (PEPMEHTATUBHOMO U HedepMEeHTAaTUBHOrO 3BE€Ha aHTUOKCUAAHTHOW  3alUUTbI
OopraHuM3mMa YenoBeKa; KOHKPETHbIX 3HAHUIM O MPUMEHEHUN METOLAOB KOHTPONst 3peKTUBHOCTH
(bYHKLMOHNPOBAHMS aHTUOKCUAAHTHON CUCTEMbI B MPOM3BOACTBE M Hay4YHbIX MCCreaoBaHUSAX.

10. MecTo y4yebHOM AUCUUNIUHLI B cTPyKType OOIT:
Obsa3aTtenbHaga aucuunnuHa obasatenbHom Yactn bnoka 1

11. NMnaHupyeMble pe3ynbTaTbl O0y4YeHUsi MO AUcuUNnuHe/Moayno (3HaHWUA, YMeHUs,
HaBblKW), COOTHECEHHbIe C NfIaHUPYeMbIMU pe3ynbTaTaMu OCBOeHUsi o6pa3oBaTenbHON
nporpaMmmbl (KOMNeTeHLUSAMU) U UHOUKATOPaMU UX OOCTUXKEHUA:

Kon HassaHue Koa(bl) Wnankatop(bl) MnaHupyemble pe3ynbTaTbl 06y4eHus
KOMMeTEHLMM

OrlK- CnocobeH OrK-2.1 LemoHcTpupyeT 3HaTb:

2 NPUMEHSTb NoHUMaHue BO3MOXHbI  MepeyeHb  obopyaoBaHus  u©
NPUHLMMbI NPUHLMMNOB OCHOBHblEe MPUHLUMbI, fexawme B OCHOBeE
CTPYKTYPHO- (PYHKLMOHMPOBAHUSA | COBPEMEHHBIX METOAOB  (OU3UKO-XMMUYECKON

YHKLMOHANbLHON cUCTEMBI 6uonormn, HeobxoauMmble [p[nA  BbINOSHEHUSA
opraHusauuu, XusHeobecneyeHa | Hay4yHo-UCCrnenoBaTENbCKUX nonesbIX n
1Cronb30BaThb M romeocTtatmdeckon | nabopaTopHbix 6Guonornyeckux paboT no oueHke

dm3monornyeckme, perynsumm cBobogHOpaauKaribHOro roMeocTasa opraHu3ma,
umTONOrMyeckme, XWU3HEHHbIX BKIOYas MWcCCrefoBaHWe reHepauun akTUBHbIX
6uoxummnyeckue, YyHKUUA Y dopm Kucropoga B oOpraHuM3me YernoBeka MU
6uodusnyeckue pacTeHun, XUBOTHbIX, MEXaHW3Mbl [EWCTBUA U NyTH

MeToApbl aHanusa XUBOTHbIX 1 perynsuumn oCHOBHbIX aHTUOKCUAAHTHBIX CUCTEM
AN OLEHKU U yenoseka, cnocobbl | opraHu3ma, MOJIEKYTSIPHbIE MeXaHWU3Mbl
KOppeKLnm BOCMpUATHSA, pa3BuUTUSA 3aboneBaHui, 06yCNOBMEHHbIX

COCTOSIHUS XMBbIX XpaHeHus n HapyLleHMAMN MeTabonnama u COMNpPsXEHHbIX C
06BEKTOB U nepenauu N3MEHEHNEM WHTEHCUBHOCTM
MOHUTOPUHIa nHdopmauuu, cBoboaHOpaanKanbHbIX NPOLECCOB.

cpenbl nx opueHTUpyeTcs B | YMeTb:
obuTaHuA COBPEMEHHbIX U3 BO3MOXHOro nepeyHss obopypoBaHus p[ns
MEeTOANYECKNX BbINOMHEHUS] Hay4Ho-u1ccrneaoBaTeNbCKMX
noaxopax, noneebix W nabopaTopHbIX  6GMoorM4yecKkmx
KOHLLeNnumsax un pabotr no  U3NKO-xMMMYeckon  Buonorum
npobnemax 0CO3HaHHO BbIOWpaTb Haubonee apekBaTHble
dusnonorum, nocTaBneHHbIM 3agadvam MeToabl
uuTonorun, nuccnefoBaHns, a Takxe Haubonee 3HayMMble
6uoxmmmm, pe3ynbTaTtbl, MOMyYEHHbIE C MOMOLLBID AaHHbIX
61onsnky, MEeTOo0B.
UMMYHOTIOr MK Brnapets:

HeobXxoaMMbIMU HaBblKaMu SKCnnyaTtaunmn




COBpPEMEHHOI annapaTtypbl U 060pyaoBaHNs Ans
BbINOSTHEHUS] Hay4YHO-UCCnenoBaTENbCKNX
nonesblx W nabopaTopHbIXx  Buonornveckmx
paboT no oueHke cBoGoAHOPAANKANbHOIO
romeocrtasa opraHuama, B TOM  u4ucne

onpepeneHunto dKTUBHOCTH CbepMeHTOB
aHTMOKCUMAAHTHOWN 3alunTbl B 6VIOI'Ip066X,
KOHUEHTpauun He(bepMeHTaTVIBHbIX

aHTUOKCMAaHTOB B 6Guonpobax, a Takxe
cnocobamMu ONTUMM3ALUKN UCMONb3YEMbIX AN
KOHKpPETHOW LenM MeTogoB B COOTBETCTBUM C
3apaven

OrK-2.3

MpuMeHsieT 3HaHne
NPUHLUMMNOB
KIneTo4Hom

opraHusaumm
ouonornyeckmnx
00BbEKTOB,
61odU3nNYECKnX 1
BUOXUMUNYECKUX
OCHOB, MEMOpPaHHbIX
npoLeccoB 1
MOJIEKYNSIPHbIX
MexaHU3MOB
XU3HEeOeaATenbHOCTH
, UMMYyHororuu, a
Takxe
SKCMepUMEHTarbHbI
X MeToJ0B AJif
peLleHus
npodeccmoHanbHbIX
3apay

3HaThb:

OCHOBHble  TEXHUYECKMe CcpencTBa noucka
Hay4Ho-6ronornyeckon nHdopmauuu,
yHUBEpCcanbHble nakeThbl NpUKNagHbIxX
KOMMbIOTEPHBIX NPOrpaMm, OCHOBHbIE MPUHLMMbI
co3aaHus 6a3 SKCMNepUMEHTaNbHbIX
6uonormyeckux  faHHblx U paboTel  C
6uonornyeckon uHdopMaumMen B rnodanbHbIX
KOMMbIOTEPHbIX  CETsIX, Heobxoaumble  Ans
peLueHns 3agad no OLEHKe
cBoboaHOpaavKanbHOro roMeocTasa opraHusma,
BKIIOYasl MccrnefoBaHWMe reHepauuyM akTUBHbIX
dopm Kucrnopoga B OpraHM3me uYenoseka MU
XMBOTHbIX, MEXaHW3Mbl [EWCTBUA U MyTU
perynsumMm OCHOBHbIX aHTMOKCUAAHTHbIX CUCTEM
opraHu3ma, MOJIEKYISIPHbIE MeXaHU3Mbl
pa3BuTnA 3abonesaHun, 06yCnoBneHHbIX
HapyLeHMaAMM mMeTabonuama U COnpsSXeHHbIX C
N3MEHEHNEM WHTEHCHUBHOCTHU
cBoboAHOpaauKasbHbIX MPOLLECCOB.

YwmerTb:

NCMNonb30BaTb OCHOBHbIE TEXHWYECKUE CPEACTBA
rnovcka Hay4yHo-6monornyeckon uHdgopmauuu,
yHUBEpcanbHble nakeTbl NpUKnagHbIX
KOMMbIOTEPHbIX MporpamMMm, co3faBath 6asbl
3KCMNEepUMEHTanbHbIX OUONOrMYECKMX [aHHbIX,
pabotaTb c 6uonorMyeckon wuHdgopmauuen B
rnobasnbHbIX KOMMBbIOTEPHbIX CETSAX C LEnbko
npuobpeTeHus YMEHUI nonb30BaTbCs
HOMEHKIaTypon " Knaccudukaumen
6uonornyeckn BaxHbIX COEANHEHWIA, MPUHATON B
6uoXMMuKN, a TakxXe OnepupoBaTb OCHOBHbLIMM
BUOXMMUYECKMMMW NOHATUAMWU U TEPMUHOSIOTUEN
npu N3110XEHNM TEOPETUYECKNX  OCHOB
npegmeTa;

Bnapetb:

HeobXOAMMbIMU  HaBblKaMW  UCMONb30BaHUS
OCHOBHbIX TEXHUYECKUX CPEACTB MOUCKa Hay4HO-
6uonormyeckon UHMOPMaLUKN, YHUBEPCASbHbIX
NakeToB NPUKNaAHbIX KOMMbITEPHbLIX NPOrpamMm,
co3faHuA 6a3 3KCMNepPUMEHTaNbHbIX
6uonormyecknx OaHHbIX, paboTbl C
6uonormyeckon uHdopMaumen B TrnodanbHbIX
KOMMbITEPHBLIX CETAX, HeobxoaumbiMK  AniA
oueHkn cBobogHOpaaMKanbHOro romeocTtasa
opraHM3ama, B TOM 4ucrne OnpefeneHus
aKTMBHOCTU  (PEPMEHTOB  AHTMOKCUAAHTHOM
3aWwmThl B 6uonpobax, KOHLLeHTpauum
Hed)epMEHTaTUBHbIX aHTMOKCUAAHTOB B
6uonpobax.




12. O6bemM AMcuMnnuHbl B 3a4eTHbIX eguHuuax/yac. — 3/108.

dopma NPOMEXYTOYHOW aTTecTaumm 7 CEMECTp - 9K3aMeH

13. TpyAOEMKOCTb NO BUAaM y4ye6Hom paboThbl

TpyAoemkKocTb
Bupg yuebHom paboTbl Bcero Mo cemecTpam
7 cemecTp
AyoMTOPHbIE 3aHATUA
nekuun 16 16
B TOM YuCne: npakTu4eckKue
nabopaTopHkle 32 32
CamocTosiTenbHasn paboTa 24 24
B TOM 4yucne: KypcoBasi paboTa (MpoekKT)
®dopma NpoMeXyTOUHOM aTTecTaumm 36 36
(sx3ameH — 36 yacos)
Utoro: 108 108

13.1. CoagepkaHue QUCUUNIIUHBI

n/n H Peanuzauua pasgena
aumeHoBaHue pasgena
FIMCLIARMHB CopepxaHve pasgena ouCUMMIUHbI ANCLMNNUHBI C I'IOMOLLI,’I‘:IO
OHNnaviH-kypca, QYK
1. Nekunn
1.1 AKTUBHbIE hOpMbI KUCIOpoAa BeegeHne. CBoboaHble pagukarnbl, QYK "OneKTpoHHbIN
N UX reHepauus. obpa3zytolmecs B KNeTKax XNUBOTHbIX U | yHMBepcuteT BI'Y"
yenoBeKka. AKTUBHbIE (DOPMbI (MOODLE). MonekynsipHble
KMCNopoaa u ux reHepauus. OCHOBbI pa3BuTUSA
XapakTepuncTnka ocHoBHbIX ADK. NaTonornyeckmx NpoLeccos
CynepokcuaHbIM aHMOHpaauKan. https://edu.vsu.ru/course/vie
"mapokcunbHbIN pagukan. Nepokeug w.php?id=4578
BogopoAa. CUHIMETHbIN KUCIOPOA.
Okcup a3oTa. Pagmkan koaH3nma Q.
1.2 AHTUOKCUOAHTHaA 3almTa. CeobopgHopagukanbHoe QYK "OneKTpoHHbIN
(nepokcngHoe) okMcneHue nMnNuaoB. yHuBepcuteT BI'Y"
AHTMOKCMAaHTHadA 3awwmTa. 3awmra (MOODLE). MonekynsipHble
MOMOLLbIO (DEPMEHTOB. OCHOBbI pa3BUTHSA
HedepmeHTaTBHaA aHTMOKCUAAHTHaA | nMaTosIorMyeckux NpoLeccoB
3awmra. https://edu.vsu.ru/course/vie
w.php?id=4578
1.3 MaTtoduamonornyeckne n Ponb akTnBHbIX hOpM KNCnopoaa B QYK "OneKkTpoHHbIN
TOKCUKOSOrMyeckmne acnekThbl cepaeyvyHo-cocyaucTon NaTonorum. yHuBepcuteT BI'Y"
penctensa AOK 1 3HaveHue Ponb akTUBHbLIX hopM Kncnopoza B (MOODLE). MonekynsipHble
cBoboaHOpaanKanbHbIX 6pOHX0-NEro4YHOM NaTONOrMMn. OCHOBbI pasB1TUSA
NPoLLEeCCOoB A5 HOpMasbHON AKTUBHbIE POPMBbI KUCnopoaa B NaTonornyecknx NpoL,eccoB
XU3HeOeAaATenbHoCTH npoLieccax kaHueporeHesa. Yyactue https://edu.vsu.ru/course/vie
opraHuama. aKTMBHbIX (POpM Kncnopoaa B w.php?id=4578
npoueccax cTapeHusa opraHn3ma.
®dusmnonorndeckme acpcektol APK.
2. MpaKkTnyeckue 3aHATUA
2.1
2.2
3. JTabopamopHbie pabombli
3.1 AKTVBHbIE OPMBbI KUCropoaa TexHuka 6e3onacHocTn paboThbl B QYK "OneKTpoHHbIN
M UX reHepauus. 6roxmmudeckon nabopatopuu. yHuBepcuteT BI'Y"
MeTopabl onpeaeneHus cBO60aHbIX (MOODLE). MonekynsipHble
paaukanoB B 6Monormyeckux OCHOBbI pa3BUTHSA
xupkocTtax. Metop, NaTonorm4yecKmx NpoLLeccoB
BUOXEMUNMIOMUHECLLEHLIN. https://edu.vsu.ru/course/vie
w.php?id=4578
CBoboaHopaanKanbHOe OKUCIIEHNE OYK "OneKTpoHHbIN
6uomakpomonekys. MNepokcuaHoe yHuBepcuteT BI'Y"



https://edu.vsu.ru/course/view.php?id=4578
https://edu.vsu.ru/course/view.php?id=4578
https://edu.vsu.ru/course/view.php?id=4578
https://edu.vsu.ru/course/view.php?id=4578
https://edu.vsu.ru/course/view.php?id=4578
https://edu.vsu.ru/course/view.php?id=4578
https://edu.vsu.ru/course/view.php?id=4578
https://edu.vsu.ru/course/view.php?id=4578

oKucneHve nunuaos. MNpoaykThbl
NepoKCUAHOro OKUCNEHMSA NMNNAOB:
ONeHOoBble KOHbIOraThl,
MaroHOBbINANanbLAerna, CoeauHeHus
TMna ocHoBaHum Wudda. MeTtoapl
onpefeneHns KoHUeHTpaumm
NEPBUYHbBIX Y BTOPUYHbIX MPOAYKTOB
NEepOKCUAHOIO OKUCNEHUS NIMNNAOB.
OnpepeneHune ypoBHS OUEHOBBIX
KOHblOraToB B 6uomartepuarne.

(MOODLE). MonekynsipHble
OCHOBbI pa3BUTUSA

naTonornyeckmx NpoL,eccos
https://edu.vsu.ru/course/vie

w.php?id=4578

MoHsiTne 06 anonToze. PparmeHTauus
OHK.

OYK "OneKkTpoHHbIN
yHuBepcuteT BI'y"
(MOODLE). MonekynsipHble
OCHOBbI Pa3BUTUS
NaToNorM4ecKnx NpoLLeccoB
https://edu.vsu.ru/course/vie
w.php?id=4578

OkuncnutenbHas MOD,VICDVIKaU,I/IFl
6enkoB. [MocTaHoBKa MeToAa.

QYK "OneKTpoHHbIN
yHuBepcuteT BI'y"
(MOODLE). MonekynsipHble
OCHOBbI pa3BUTHSA
NaTonorm4yecKmx NpoL,eccoB
https://edu.vsu.ru/course/vie
w.php?id=4578

TekyLan aTTecTaums no Teme:
«CBobogHble pagukarsl,
obpasytoLmecs B KreTkax YyesnioBeka u
XMBOTHbIX. AKTUBHbIE (POPMBbI
KMCopoaa 1 ux reHepauunsa».

OYK "OneKTpOHHbIN
yHuBepcuteT BI'y"
(MOODLE). MonekynsipHble
OCHOBbI Pa3BUTUS
NaToNorM4ecKnx NpoLLeccoB
https://edu.vsu.ru/course/vie
w.php?id=4578

3.2 AHTUOKCUOAHTHaA 3aLmTa. O6uwan xapakTepucTuka QYK "OneKTpoHHbIN
aHTMOKCMAAHTHOW CUCTEMBbI. yHuBepcuteT BI'y"
PepMeHTaTUBHOE 3BEHO (MOODLE). MonekynsipHble
aHTUOKCUAAHTHON CUCTEMBbI. OCHOBbI pa3BUTHSA
OnpepeneHue akTUBHOCTM KaTanasbl B | MaToNOrM4yeckmx NpoL,eccos
6uomaTepuarne. https://edu.vsu.ru/course/vie

w.php?id=4578
XapakTepucTtuka HedpepmeHTaTuBHOro | QYK "OnekTpoHHbIN
3BEHA aHTUOKCUMOAHTHOW CUCTEMBI. yHuBepcuteT BI'Y"
OnpepeneHue ypoBHs (MOODLE). MonekynsipHble
BOCCTaHOBJIEHHOIO INyTaTMOHa B OCHOBbI pasBuTUSA
6uomatepuane. NaTonornyecknx NpoLLeccoB
https://edu.vsu.ru/course/vie
w.php?id=4578
AckopbuHoBasi KucnoTa, Kak QYK "OneKkTpoHHbIN
KOMMOHEHT HedbepMEHTATMBHOIO yHuBepcuteT BI'Y"
3BE€Ha aHTUOKCUAAHTHOW CUCTEMBI. (MOODLE). MonekynsipHble
OnpepeneHne KOHUEHTpauum OCHOBbI pasB1TUSA
ackopBUHOBOW KNCIOTbI B CbIBOPOTKE NaToNornyecKnx NpPoLLEeccoB
KpoBM. https://edu.vsu.ru/course/vie
w.php?id=4578
TekyLLana aTTecTaymsa no Teme: QYK "OneKkTpoHHbIN
«Cuncrtema aHTMOKCUOAHTHOW 3alUThl yHuBepcuteT BI'Y"
OopraHu3ma 4yernoBeka 1 XUBOTHbIX». (MOODLE). MonekynsipHble
OCHOBbI pa3BUTHSA
NaTonorm4yecKmx NpoLLeccoB
https://edu.vsu.ru/course/vie
w.php?id=4578
3.3. MaTodusmonoruyeckme u MoprotoBka pedepatmBHbIX paboT no | AYK "OneKTpoHHbIN

TOKCUKOIOrMyeckune acnekTbl
nencteua APK n 3HayeHne
cBoboAHOpaAnKanbHbIX
NpoLLEeCCOB AN HOPMarnbHON

Teme «AKTMBHblE hOpMbI KUCNopoda B
HopMe W mpu natonorun». WMToroeoe
3aHATUe

yHuBepcuteT BI'Y"
(MOODLE). MonekynsipHble
OCHOBbI Pa3BUTUSA
naTonorm4eckmnx NpoLeccos



https://edu.vsu.ru/course/view.php?id=4578
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XN3HEeOeAaATeNIbHOCTHU https://edu.vsu.ru/course/vie
opraHmama. w.php?id=4578

13.2. Tembl (pasaenbl) AUCLUMNIIMHBI U BUAbI 3aHATUIA

Buabl 3aHATUI (KONMYECTBO YacoB)

Ne HanmeHoBaHue TeMmbI

CamocTosiTenbHas
n/n (paspena) gucumninuvHel Jlekumn MpakTnyeckne | JlabopaTopHble

paboTta Beero

1 AKTVBHbIE (DOPMBbI
Kncrnopoaa u ux 8 16 8 32
reHepaums.

2 AHTHOKCUAAHTHaA
3awmra.

3 MaTtodumzmonornyeckme n
TOKCUKONOrnyeckmne
acnekTtbl genctens AOK n
3Ha4veHne
cBoboaHOpaanKanbHbIX 4 2 8 14
npoueccoB ans
HOpMarnbHON
XU3HEeOeaTeNnbHOCTH
opraHusma.

4 MoaroToBKa K 3K3aMeHy 36
(36 yacos)

11 | WUToro: 16 32 24 108

14. MeToan4yeckue ykasaHua ana obyyarowmxcsi N0 0CBOEHUIO AUCLIUMNIIUHbI:

Mpu peanu3auumn QUCUMMNMHBI MOTYT MCMOSIb30BATbCA 3NEMEHTbI 3NEKTPOHHOro 0byyeHus u
ANCTaHUMOHHbIe 06pa3oBaTesibHble TEXHONOMMK

CTyneHTbl 3HaKOMATCA C TEOPEeTMYECKMM MaTepuasioMm B MPOLECCE NEKUMOHHOro Kypca,
CaMOCTOATENbHO nNpopabaTbiBalOT W yCBaMBaKT TEOPETUYECKME 3HAHMA C  UCMOJSIb30BaHUEM
pekoMeHayemow y4ebHon nutepatypbl, y4ebHO-MeToaANYECKMX NOCOOMNA.

Ha npakTuyeckux 3aHATUAX CTyaeHTbl Nubo uHavBuayanbHo, NM6o B cocTaBe Manblx rpynn
BbINMONHAT y4ebHyto paboTy. B xope BbINOMHEHMS MNpaKTUYeckux paboT cTyaeHTbl npuobpetatoT
HaBblkKM, HeobOXoouMble ONA MNPOBEAEHUA psAaa  KIMHMYECKUX NabopaTOpHbIX WCCNefoBaHUA Ha
MOJEKYIAPHOM YPOBHE M (DOPMYSIMPOBKM BbIBOAOB O MOP(OdYHKLMOHANBHOM, (OU3NONOrMYeCcKoM
COCTOSIHUM W NATONOIMMYECKUX MpoLeccax B OpraHM3Me 4YerioBeKa Ha OCHOBE COBPEMEHHbIX
6MOMEONLMHCKNX TEXHOSIOMMI, UCMONMb3yeMbIX B AMArHOCTMKE U Tepanuu, a TakxXe Ansi NpoBeAeHus
aHanu3a pe3ynbTaToB, NOJTyYEHHbIX B XoAe paboTbl C NHGHOPMALMOHHBIMK 6a3aMu AaHHbIX, UMELLMMU
NpakTUYeCKoe 3HayeHue ANA MONeKynsipHoW 6MoMeauLMHbI, C Lernblo BbiBEHUS HOBbIX obnacten
nccnenoBaHns 1 npobnem B cdepe pa3paboTKn BUOXUMUYECKUX U (PU3NKO-XUMUYECKNX TEXHONOTUI B
MeOVUMHE W 30paBOOXPaHEHWM, B TOM 4MUCNEe C MpUMeHeHneM IT- TEXHONMOrun, 3NeMEeHTOB
LMPpOBN3aLNN N KCKBO3HbIX» TEXHOOINIA.

Pe3ynbTatbl paboTbl, BKNOYas HeobxoAuMble pacyeTbl, 3aKMYeHMs U BbiBOAbl, OTBETbl Ha
BOMpochl (3agaHnst) ocdopmnstoTca B paboyen teTpagu ctyaeHta. B koHue nabopaTopHOro 3aHATMA
pe3ynbTatbl M MaTtepuanbl NpoAenaHHon paboTbl  [OKnagblBalOTCA  NpenopasBaTento,  npu
HeobxoammocTn obcyxpatTca B rpynne (oT4yeT o nabopaTopHOM 3aHsaTUM). B crnydasx nponycka
nabopaTopHOro 3aHATUS MO KakKUM-NMOO MpuYMHaM CTyaeHT 0653aH BbIMOMHUTL OnpeaerieHHoe
3a4aHne nop, KOHTPosieM NpenofaBaTensi BO BpEMSA CaMOCTOATENbHON paboThbl.

Tekywlan atTectaumsa obecneymBaeT NPOBEPKY OCBOEHUsI y4ebHOro matepuana, npuobpeTeHns
3HAHWW, YMEHUN W HaBbLIKOB B MPOLIECCE ayaUTOPHOW M CaMOCTOSITENIbHOW paboTbl CTYAEHTOB,
hopMmnpoBaHUS KOMMNETEHLMNA.

TekyLan aTTecTauus no ANCUUNIIMHE NPOBOAUTCS [iBa pa3a B CEMECTP.

Tekywme atTecTaumy BKIOYalT B ceba perynspHble OTYETbl CTYAEHTOB MO MPAKTUYECKUM
paboTtam, BbINOSIHEHME TECTOBbLIX M MHbIX 3a4aHWin MO COOTBETCTBYHOLLUMM pasfenamM MOJIEKYNSPHO
ovoMeanLUUHBI.
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Mpwn NOAroTOBKE K TEKyLLen aTTecTauun CTYAEHTbl U3Y4aloT U KOHCNEKTUPYIOT peKoMeHayeMYHo
npenogaesaTteneM Yy4yebHylo nutepatypy nNo TeMaM JEKUMOHHbIX W NabopaTopHbIX 3aHATUN,
CaMOCTOATENbHO OCBaNBAKOT NOHATUNHBIN annapaT, 3aKpennaT TEOPETUYECKNE 3HAHNS.

MnaHMpoBaHMe U oOpraHuM3auus Tekylleh aTTecTauum 3HaHWA, YMEHWA U  HaBblKOB
OCYLLECTBNAETCA B COOTBETCTBUMN C COAEPXaHNEM paboyen nporpaMmbl U KarneHAapHO-TEMATUYECKUM
NnaaHoM C NpUMeHeHneM hoHAa OLEHOYHbIX CPeaCTB.

Tekywaa aTtTecrtaumsa aABnseTca obA3aTenbHOW, ee pe3ynbTaTbl OLUEHMBalTCs B GannbHou
cMcTeME M No peLLeHunto kadeapbl MOryT ObITb yYTEHbI MPY NPOMEXYTOYHOW aTTecTauumn obyyatoLmxcs.

dopMOM MPOMEXYTOYHON aTTecTauuvM 3HaHWWA, YMEHMA U HaBbIKOB OOyYaloLMXCA SBNSETCA
9K3aMeH.

O6yyeHne nuuy C OrpaHMYEHHbIMW BO3MOXHOCTAMU 300POBbSA OCYLLECTBAAETCS C YY4ETOM MX
NHAMBUAYanNbHbIX NCUXOU3NYECKMX OCOOEHHOCTEN U B COOTBETCTBMU C UHAMBUAYANbHOW NPOrpaMmon
peabunutaumm.

Jlnua c HapylweHueMm cryxa Ha NEeKUMOHHbIX 3aHATUAX W NabopaTopHbIX 3aHATUAX NpuU
Heob6XOAMMOCTM  MOFyT  HaxoAWTbCA C  aCCUCTEHTOM, a TakXe CypAonepeBogvYMKOM MU
TndnocypaonepeBogYNKOM.

MNpomexyToyHaa aTtTectauusa Ana WL C HapyWeHUsAMM Crnyxa MNpoBOAUTCA B MUCbMEHHOW
dopme, nMpu 3TOM MCNONb3YKTCA obLWMe Kputepunm oueHuBaHus. [pu HeobxogumocTu, Bpems
NMOArOTOBKM Ha 3K3aMeHe MOXET ObITb YBENNYEHO.

[Ona nuy Cc HapylweHMeM 3peHus [OoMyCKaeTCsi ayavanbHoe NpefoCcTaBrieHne nHopmaumm
(Hanpumep, € MCNONb30BaHMEM NPOrpaMM-CUHTE3ATOPOB peyn), a Takxe UCMONb30BaHNE Ha NEKUUSIX
3BYKO3anuCbIBaOWMNX YCTPONUCTB (ANKTOOHOB M T.A4.). Ha NEeKUMOHHbIX 3aHATUAX U nabopaTopHbIX
3aHATUAX NPU HEOOXOAMMOCTM A0MYCKaeTCs NPUCYTCTBUE aCCUCTEHTA.

Mpwn NpoBeAeHMN NPOMEXYTOYHOW aTTecTaummn ANa Nul C HapyLEeHWEM 3peHMsa TECTUPOBaHNE
MOXeT ObITb 3aMeHeHO Ha YCTHoe cobecefoBaHue Mo Bornpocam. [lpu Heob6xoaMMoOCTK, Bpems
NMOArOTOBKM Ha 3K3aMeHe MOXET ObITb YBENNYEHO.

Jlnua ¢ HapyleHnaMn OMNOpHO-ABUraTeNnlbHOro annapata C y4eTOM COCTOSIHUS MX 3[40pPOBbS
YacTb 3aHATUIA MOXET ObITb peanu3oBaHa AWCTAHUMOHHO. Ha NEKUMOHHbBIX 3aHATUAX U NabopaTopHbIX
3aHATMAX NPU HEOOXOAMMOCTM A0MYCKAeTCs NPUCYTCTBUE aCCUCTEHTA.

MNMpomexyTouyHaa aTtTecTauus Ans Nul, C HapyLeHUsIMU OMOpHO-ABUraTenbHOro annapara
NpoBOANTCA Ha OOLMX OCHOBaHMAX, MNpUM HEOOXOAMMOCTM npouedypa 3K3amMeHa MOXeT ObiTb
peanu3oBaHa ANCTaHLUMOHHO.

15. lNepeyeHb OCHOBHOM W [OOMOJIHUTENILHOW INUTEpaTypbl, PECYpPCOB WHTEpPHeT,

HeOGXOp,VIMbIX AN OCBOEHUA ANCUUNIIUHBI (criucok numepamypbl 0GhopMIsSemcs 8 coomeemcemauu
¢ mpebosaHusmu OCT u ucrionib3yemcsi obuwjasi Ckeo3Hasi Hymepauusi 0s151 cex sudo8 UCMOYHUKO8)

a) OCHOBHad nurtepartypa:

Ne n/n NcTouHMK
nyxoB, A.N. Buoxumus ¢ ynpaxHeHuammu n 3agadamu : ydebHuk / Fnyxos A.U., CeepuH E.C. — Mocksa :
1 F0TAP-Megua, 2019 .— 384 c. — Broxumus ¢ ynpaxHeHusiMu 1 3agadamu [OneKTPoHHbIN pecypc): y4ebHuK /

nopa pea. A. . nyxoBa, E. C. CeBepuHa - M. : TOOTAP-Megua, 2019. — ISBN 5-9704-5008-6 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785970450086.html>.

MepuumHckas 6UoXumMus: NaToXMMmUs, AnarHoctuka. MiHterpatueHas 6uoxumums. Perynaums metabonusma :
2 yyebHoe nocobue /. A. CyxaHoBa, [. U. KyabmeHko, B. KO. Cepebpos, J1. B. CnvpuHa. — Tomck : CublrMy,
2018. — 112 c. — TeKcT : aNeKTPOHHbIN // J1aHb : aNeKTpoHHO-6ubnmoTeyHasa cuctema. — URL:
https://e.lanbook.com/book/113564. — Pexnm gocTyna: ans aBTopus. nosb3oBaTenen.

Oopxak, Y. C. buonornyeckas xumus : yyebHoe nocobue / Y. C. Oopxak. — Kbi3bin : Tysl'Y, 2018 —Yactb 1 —
3 2018. — 173 c. — TeKcT : 3NeKTPOHHbIN // JlaHb : aneKTpoHHO-6ubnuoTeyHas cuctema. — URL:
https://e.lanbook.com/book/156257. — Pexum gocTtyna: Ans aBTopu3s. nonb3oBaTenen.

CeBepuH, E. C. Buoxmmus : yuebHuk / nog peg. E. C. CeBepuHa. - 5-e u3g. , ucnp. u gon. - Mockea : FOOTAP-
4 Meaua, 2019. - 768 c. - ISBN 978-5-9704-4881-6. - TekcT : anekTpoHHbIv // URL :
http://www.studmedlib.ru/book/ISBN9785970448816.html

6) pononHuTenbHasa nuTepaTypa:

Ne n/n UcTouHmk
CreunpakTukyM no 6uosHepreTumke : yyebHo-meToanyeckoe nocobue / coctasutenu A. M. MN'ypees [n ap.]. —
5 BopoHex : BI'Y, 2017. — 39 c. — TeKkcT : aneKTpoHHbIN // IaHb : anekTpoHHO-6nbnuoteyHas cuctema. — URL:

https://e.lanbook.com/book/154754. — Pexum pocTtyna: anst aBTopus. Nosib3oBaTesnen.

3eHkoB, Hukonam KoHcTaHTuHoBKUY. OKUCNUTENbHBIN CcTpecc : buoxmm. n natodpmsnon. acnektobl / H. K. 3eHKoB,
6 B. 3. NaHkuH, E. B. MeHbwukoBa .— M. : Hayka/ IHTepnepuoaunka, 2001 .— 342, [1] c. : un., Tabn. — ISBN 5-
7846-0050-8 : 90.00.

7 OkucnuTenbHbI cTpecc. MNaTonornyeckne coctonHus u 3abonesanus / E.b. Mexblumkosa [v ap.] ; Hayu. ueHTp
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KITUH. 1 3KcnepuMeHT. megunumHel CO PAMH [u op.] .— HoBocubupcek : APTA, 2008 .— 282, [1] c. : un., Tabn. —

Bubnuorp.: c. 203 - 283 .— ISBN 5-902700-15-9.

HosukoBa N.A. KnuHnyeckas n nabopatopHas rematonorusi: yyue6Hoe nocobuve [3nekTpoHHbIN pecypc]/ N.A

8 HoeukoBa, C.A. Xoaynesa. - Boiwanwas wkona, 2013.-448c. -

http://biblioclub.ru/index.php?page=book&id=235658

CeobogHopagukasbHble npouecchl B 6uocuctemax : yuebHoe nocobue / T.H. Monosa [u ap.] .— Ctapsbii Ockon :

Kupunnuua, 2008 .— 188 c.

10 Bnagumupos K0.A. CBob6oaHOpaaukanbHOe OKUCIIEHNE NMNAOB U (U3NYECKE CBOWCTBA NMMNUAHOTO CIos
6uonoruyecknx membpat / KO.A. Bnagumupos // Buoduauka. - 1987. - T.32, Ne5. - C.830-844.

11 Bnagumupos HO.A. CBo6oaHble pagukansl B Guonornyeckux cuctemax / K0.A. Bnagumumpos // CopocoBcKuit

obpa3zoBaTenbHbIvi XypHan. — 2000. - T. 6, Ne12. - C. 13-19.

Xepebuos H.A. Buoxumua / H.A. Xepebuos, T.H.Monoea, B.I.ApTioxoB - BopoHex: W3patenbcTtso

BopoHexcKkoro rocyaapcTBeHHoro yHusepcuteta, 2002. - 696 c.

12

B) MHOPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble Ppecypcbl (omumnanbHble pecypcbl MHTEPHET)™:

Ne n/n Pecypc

QYK "3nekTpoHHbI yHuBepcutet BI'Y" (MOODLE). MonekynsipHble OCHOBbI pa3BUTUSI MATONOrMYECKNX
npouieccoB https://edu.vsu.ru/course/view.php?id=13742

www.lib.vsu.ru

OnekTpoHHO-6MbnuoTeyHas cuctema "IaHb" https://e.lanbook.com/

OnekTpoHHO-6MbMoTeYHasn cuctema "YHuepcutetckas 6ubnmoteka online” http:/biblioclub.ru/
OneKTpoHHO-6MbNMoTeyHasn cuctema "KoHcynbTaHT cTyaeHTa" http://www.studmedlib.ru

MOLBIOL. RU - Knaccuueckas u monekynsipHasa 6uonorusi (http://www.molbiol.ru).

National Center for Biotechnology Information /US National Library of Medicine (http://www.pubmed.com).
ToTtanbHble pecypchl

16. NMepe4yeHb y4e6HO-MeTOANYECKOIO 0becnevyeHUs AnsA cCamocToATeNIbHOWU PaboThl

Ne n/n NcTouHMK
MeToamyeckre noaxoabl OLEeHKN napaMeTpoB CBOGOAHOPaAMKANIbHOro roMeocTasa : y4ebHo-MeToamnyeckoe
1 nocobue / PaxmaHoBa T.W. [u ap.] ; BopoHeXCcKuiA rocyiapCTBEHHbIA YHUBEPCUTET . - BopoHex : M3paTenbckui

nom BIy, 2021.-72 c.

Xepebuos H.A. Buoxumua / H.A. XKepebuos, T.H.Nonoea, B.I.ApTioxoB - BopoHex: Wapatenbcteo
BopoHexcKoro rocyaapcTBeHHoro yHusepcuteta, 2002. - 696 c.

Komos B.I. Buoxumus / B. IN. Komos, B. H. Weegosa .— M. : dpoda, 2004 .— 638 c.

MeTogab!l OLEHKM OKCUAATUBHOrO cTaTyca : y4ebHo-MmeToauyeckoe nocobue ansi By3oBs / BopoHex. roc. yH-T; [cocT.:
4 T.N. PaxmaHoBa u gp.] .— BopoHnex : WML, BI'Y, 2009 .— 61 c. — http://www.lib.vsu.ru/elib/texts/method/vsu/m09-
192.pdf.

Ocunoe A.H. AkTuBHbIe hopMbl Kucropoga 1 nx posib B opraHname / A.H. Ocunos, O.A. Asuzosa, l0.A.

S Bnagumupos // Ycnexu 6uonormdeckon xumumn. - 1990. - T. 31, Ne 2. - C. 180-208.
6 OcunoB A.H. O6pa3oBaHve rmapoKCUIbHbIX pagnkanos Npy B3aMMoAENCTBUN FTMNOXopuTa ¢ MoHaMu xenesa/

A.H. Ocunos, 3.l. Akytosa, K0.A.Bnagnmupos// Buocduauka.- 1993.- T.39,Ne3.-C.390-396.

MbipoukmH B.M. MexaHu3mbl TpaHcnopTa kucrnopoga u cBobofHOpaAMKanbHOTO OKWUCIEHWUA NUNWAOB Npwu
7 UHapKTe MUoKapaa B coO4eTaHUM C MeTabonMyecknuM CMHAPOMOM, caxapHbliM AnabeToM 2-ro Tuna [QNeKTPOHHBIN

pecypc] : moHorpacdua / B.M. MbipoykuH, H.B. MyTtkmHa. —MuHck : HoBoe 3HaHue, 2014. — 136 c. —

http://lanbook.lib.vsu.ru/books/element.php?pl1_id=64899

3 CBobogHble paaunkansl B XuBbix cuctemax / Bnagumupos FO.A[ n ap.] // Utoru Hayku u TexHukn. Cep. Bruodmauka.
- 1991. - T.29, No5. - C.254-259.

9 Ckynaues B.IN. Kucnopog B xuson knetke: Jobpo n 3no / B.M. Ckynayes // CopocoBckuii 06pa3oBaTenbHblii

XypHan. — 1996. - Ne 3. - C. 4-10.

17. OGpasoBaTenbHble TEXHONOrUWU, MUCNONb3yeMble MNpu peanusauum y4ebHOM
AVUCLUMNIINHBbI, BKIOYaA AOUCTaAHUUOHHbIe obGpasoBaTtenbHble TexHonormm (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

Mpun peanusaumn AUCUUMIINHBI UCMOMb3YHTCA 3NEMEHTbI 3NIEKTPOHHOrO 00YyYeHNst N OUCTAHUMOHHbIE
obpa3oBaTenbHble TEXHOIOTUN.

18. MaTepunanbHO-TEXHUYECKOE obecnevyeHne QUCLUUNIIUHDI:
YuebHasn ayauTopus: cneumanusnpoBaHHas Mmebenb, HOyTOYK, MPOEKTOP, 3KpaH AJ1si NpoeKTopa
WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019 Single OLV NL Each AcademicEdi-tion Additional
Product, Kaspersky Endpoint Security ans 6usHeca - PacwmpeHHbin Russian Edition, Be6-6paysep Google
Chrome, Be6-6pay3ep Mozilla Firefox
YuyebHan ayautopusi: cneuuanu3npoBaHHasa mebenb, Habop nabopaTopHOM NOCYAbl U LUTAaTUBOB, BbITAXHON
wkad, namuHap-6okc BJ112, xonoannbHNK-Mopo3unbHUK Stinol, TepMocTaT aNeKTpUYECKUin CyxoBo3ayLWHbIN TC-
1/80 CIy
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YyebHan ayamTopusi: cneuuanm3npoBaHHasa mebenb, Ao3aTopbl, NabopaTopHan nocyaa, ueHTpudyra ans
npobupok Tuna «dnneHgopd» MiniSpin, cnektpodotomeTp CP-56A, cnektpodotomeTtp CP-26,
6roxemuniommHomeTp BXI1-06M, npmubop onsa BepTukansHoro anektpodopesa VE-2M, UCTOUYHMK NUTaHWA Ans
anekTpodopesa «3Onbd-8», TopcnoHHble Beckl Techniprot T1, T3, T4, potamukc EImi RM1

19. OueHou4HbIe cpeacTBa ANs NpoBeAeHUs1 TeKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsimoK OLEeHKN OocBoeHust obyvalowmmuca yyebHoro martepuana onpegensercs
copepXxaHveMm criefyoLwmx pasaenos AMCLUMNIVHDI

No HaumeHoBaHue K Wnankatop(bl)
[¢} omMneTeH
n/n pas3aena gucCuUnniinHbl LI,VIH(VI) AOCTUXEHUNA OLI,EHOl-IHbIe cpenctea
(moayns) KoMMeTeHuumn
YCTHbI OnpocC No Bonpocam u/unum
TecTMpoBaHue, ohopmMIieHne n
nK2.1 3alumTa nabopaTopHbix paboT, 3awuTa
pecepaTuBHbIX paboT, CUTYaLNOHHbIE
1. Ork-2 3afa4u
YCTHbIN Onpoc No Bonpocam u/mnu
TecTupoBaHue, opopmMmeHue un
nK2.3 3awmTa nabopaTopHbIX paboT, 3awwmTa
pedepaTuBHbIX paboT, CUTYaLUMOHHbIE
3aga4um
lMpomexyToyHasa aTTecTaums MNepeyeHb BONpOCOB
¢dopma KOHTPOJIS -3a4€eT C OLEHKOM MpakTnyeckoe 3agaHne
lMpomexyToyHan atTecTaums MNepeyeHb BONpoOCOB
copma KOHTPOSIA — _ 3K3aMeH [MpakTnyeckoe 3agaHue

20. TunoBble OLEHOYHbIe cpeactea M MetToauyvYeckune matepuanbl, onpepgensrowjue
npoueaypbl oueHnBaHunsA

20.1. TeKywin KOHTPOJIb yCreBaeMocCTun

KoHTponb ycneBaeMocTi No AUCLUNIIMHE OCYLLECTBIIAETCS C NMOMOLLbIO CeAyoLWmnX OLEeHOYHbIX
CPEACTB: YCTHbIN ONPOC MO BOMpocam W/wunu TecTupoBaHue, odopmMieHrne n 3awmTa nabopaTtopHbIX
paboT, 3awuTa pedepaTMBHbIX paborT.

Mpumep BONPOCOB K KONNIOKBUYMY
Ne1

Pa3BuTue npeacraBneHnin o cBo60aHO-paanKaribHOM OKUCTIEHUN.

CBoboaHble pagukanbl, 0bpasyoLlmecs B buocmctemax.

MpuHUMNBI KNaccudmkaumm cBo6oaHbIX paanKanos.

MexaHun3mbl 06pa3oBaHus 1 buonornyeckas posnb NPUPOLHbIX CBOOOAHbBIX paanKasrioB
(knaccudmkauua Bnagummposa FO.A.) .

[MoHATME 0 peakKTUBHbIX MofeKynax. AKTUBHbIE (hOPMbI KUCNIOpPOAA, a30Ta 1 xJiopa.
[ona kucnopoga notpebnaeMoro Y4enoBEKOM Ha reHepMpPOBaHNE SHEPTMM B KITETKE 1 Ha
BblpaboTky ADPK. KoHueHTpauua ADK B opraHusme.

7. XapakTepucTuka AbixaTenbHoro B3pbiea npu nponssoacrtee ADQK darouytamu.

8. MexaHnambl reHepaumm AOK.
9.

1

b=

YKaxuTe cxemy B3ammonpespalleHnin AOK.
0. XapaKkTepucTuka cynepoKCuaHoro aHnoH-paavkana. MexaHuambl 06pa3oBaHus 1 ydacTue B

HOPMO- 1 NAaTOU3NONIOrNYECKMX NpoLeccax.

11. O6pazoBaHue HO2+ n3 cynepokcupa npu 3akucneHum cpenpl. Metonbl onpeaeneHus
KOHLEHTpaLMKn CyrnepoKCMAHOro aHMoH-paavkana B buocybcTparax.

12.3HayeHne uepynonnasMmmnHa oa aHTMOKCUMAAHTHOMN 3aLMTbl, 0COOEHHOCTU CTPYKTYpPbI U
CBOMCTBA.

13. MexaHn3mbl 06pa3oBaHua nepekncu sogopoaa. ConpsixeHne obpasosaHma H202 ¢
paboTon MUTOXOHAPWIA U MUKpPOCOM. 'eHeprpoBaHuMe Nepokcuaa Bogopoaa B LUTO30r1e.




14. TokcMYHOCTb Nepokcnaa Booopoaa v MexaHu3mbl ero nHakTusaumm. Metoapl OLeHKu
KOHLEHTpaLmMmn nepokcmaa BOLOPOAA.

15.Cnocobbl 06pa3oBaHma rmapokKcunbHoro pagmnkana. Metoabl naeHtndmkaumm OHe -
pagukanos.

16. Bpema xu3Hn OHe- pagukanos B knetke. OCHOBHbIE TUMbl peakuui XxapakTepHble ana OHe -
pagukanos.

17.Tlpouecchl, npuBoasime K 06pa3oBaHMIO CUHINIETHOrO Kucnopoaa. lNMoHsaTre o xpomodopax
n poToAMHAMUYECKOM appeKTe.

18. TOKCMYHOCTb CUHINIETHOIO KMCOpOoAa N MeXaHU3Mbl €0 «TYLLUEHUA» B KIeTKe.

19. O6Lwasn xapaktepuctmka okcnga azota. NO-cMHTa3bl 1 ux posib B 06pa3oBaHnmn okcuaa
asorTa.

20. dusnonornyeckne MyHKUMN OKCuaa a3oTa.

21.06pa3oBaHne ceMnybuxmHoHa. CeMnybuxnHoH Kak UICTOYHMK OpYTrUX paguKanoB
Kucnopopga.

Ne2

1. Peakuum nepoKCUAHOro OKUCAEHUS NUNUO0B: UHUUMAUMA, NPOOOSIXKEHNE N pa3BeTBEHMe
uenu MOJT.

2. Bo3amoxHble nytM  obpbiBa npoLieccos MOJT B  knetke.  Wcnonb3oBaHue

XeMUITIOMUHECLIEHUMN ANS U3YyYeHUs NEePOKCUOHOIro OKUCEHNS NUNUAOB.

[MocnencTeua NepoKCUOHOro OKUCEHNS NMNNO0B.

KOHTpONb NEepoKCUOHOIro OKUCAEHUS nUNWOOB Nog AEUCTBUEM (PEPMEHTATUBHBLIX U

HedepMEeHTaATMBHbIX CUCTEM KIETKMW.

5. TloHATMEe 0 NpooKCHAaHTax M aHTUOKCUMAAQHTaX.

6. CTpykTypa, CybKneTo4Hasa nokanusauusa n CBOMCTBa CynepoKenaancmyTasbi.

7. MeTonpbl OLEHKM aKTUBHOCTU CYyNepoKCMAANCMYTasbl.

8

9.

1

o

Katana3za n nepokcugasbl. Katanuampyemsble peakuuu, nnokanusauns, CBOUCTBa.
[ nyTaTMoHnepokcuaasHaa/rnyTaTtMoHpeaykTasHaa oepMeHTaTuBHaa cucTema.
0.CeneHcopepxallias M He coaepxalliass ceneHa rnyTaTmoHnepokcuaasa. CybcTpaTHas

cneundmnyYHOCTb, OCHOBHbIE CBONCTBA.

11.MoctaBka HAO®PH pnsa rnytaTMOHNEPOKCUOA3HOW/rMyTaTUOHPEAYKTa3HOW  CUCTEMBI.
KnuHuyeckune npobnemsl, CBSi3aHHblE C He4OCTaTOYHOCTbIO dhepmeHTOB
neHTo30¢ocaTHOro NyTu.

12. [leneHne aHTMOKCMAAHTOB Ha XMPOPacTBOPUMbIE 1 BOOOPACTBOPUMBIE.

13.Tokodpeponbl: pacnpocTpaHeHMe, MeXaHu3Mbl aHTMOKCHAAHTHOM dyHKumK. [lepexon
BUTaMuHa E n3a deHonbHon opmMbl B XMHOHHYI0 Kak crnocob perynaumm epmMeHTaTuBHOM
aKTUBHOCTMW.

14.BewecTBa, ABNAOWMECA CUHEPrMCTaMn BUTaMnHa E.

15. AHTMOKUCIIUTENbHAA aKTUBHOCTb aCKOPOMHOBOW KNCNOThI.

16. CTpyKTypa 1 OCHOBHbIE (PYHKLMKN MMNOEBOWN KNCNOTHI.

17.YBUXNHOH 1 ero ponb B OpraHM3Mme.

18.Ponb rnytaTtMoHa u MO4YEBOM KUCNOTbl B @aHTUOKCUAAHTHOW 3aLuuTe.

19. BewecTBa-KOMMNAEKCOHbI, XeNaTupyoLMe NOHbI METANSOB C NEPEMEHHON BafIEHTHOCTbIO.

MNpumepHble TecToBbIE 3aaHUs

Tect 1
OCHOBATENEM XMW CBOBOOHbIX PAOVKAITOB NPUHATO CHUTATb
A) Mo3seca l'ombepra
B) H.H. CemeHoBa
C) C. XvHwenbBYyaa
YKAXUTE ®EPMEHTbI WITM PEAKUWMW, OBECIEYMBAIOWNME OBPA3OBAHNE PAOVKAIIA
YBUXVHOJA



A) HAI®H-okcnpasa
B) NO-cuHTasa
C) ObixaTenbHasda uenb MUTOXOHOPWUIA
YKAXUTE ®EPMEHTbI T PEAKLUWW, OBECINEYMBAKOWNE OBPA3OBAHNE CYTIEPOKCUOA
A) HAI®H-okcnpasa
B) NO-cuHTa3za
C) OpbixaTenbHasa uenb MUTOXOHOPWUIA
OBPA30OBAHUNE BTOPUYHbLIX PAOUKAIIOB ABMAETCA  HECMEUNPUYECKUM
YHVBEPCAJTbHbIM MEXAHU3MOM, NNEXALWKM B OCHOBE PA3BUTUNA
A) KaHueporeHesa
B) atepockneposa
C) HepBHbIX AereHepaTMBHbIX 60ne3Hen
B) Bce nepeuncneHHoe
OO0HM N3 OCHOBHbIX MOoaxXoanoB MNP N3YYEHNU CBOBOOAHOPALOUKAIIbHBLIX
MPOLECCOB ABJTAETCA
A) MeTOo[, ANEKTPOHHOro NapamMarHMTHOro pe3oHaHca
B) peHTreHOCTpYKTYpHOro aHanmsa
C) npoTo4Hada uMtomeTpus
D) cnektpocoTomeTpus
MHTEHCMBHOCTb MAKCUMAJTbHOWN BCrbIWKW BEMOXEMWITFOMUHECLEHLUINW
MPOMNOPLUVOHAJITBHA
A) CKOpOCTU peaKkumm ¢ y4acTmemM paavkanos
B) o6Lien akTMBHOCTM @aHTUOKCMAAHTHOW CUCTEMbI
B XOLOE «PECINUPATOPHOIO B3PbIBA» MOJNEKYJTIA KUCITOPOOA BOCCTAHABJIMBAETCA 3A
CYET HAO®H 10
A) cynepokcupaHuoH-pagukana
B) cuHrnetHoro kucnopoga
C) rmapokcunbHoro pagukana
KAKOBO ®UN3NONOIMNMYECKOE 3HAYEHUE «PECIMUPATOPHOIO B3PbIBA»
A) ¢ NoMOLLBIO Hero haroumnTbl YAAnsT YyXXepoaHble KNeTku
B) ¢ nomoLpto Hero yaanseTca NuWHUMn KMCNopog,
C) c NOMOLLbIO HEro perynupyeTcst Konn4ecTso haroumMToB
Y CBOBOHbIX PAOVKAJTOB HA BHELWHEWN SNEKTPOHHOW OBOJTOYKE MMEETCHA
A) 1 HenapHbIN (OAMHOYHbBIN) SNEKTPOH
B) 1 HenapHbIN (OQMHOYHBIN) ANIEKTPOH MITM HECKOSIbKO HEMapHbIX 3NEKTPOHOB
C) napHbIn 3NeKTPOH
CYNEPOKCKMO MOXET CAMOIMNMPON3BOJTIbHO JNCMYTUPOBATb C OEPA3OBAHVEM
A) nepokcuaa Bogopoaa
B) ruppokcunbHoro pagvkana
C) runoxnoputa
OnA TOro, YTobbl B XOOE PABOThlI 3NEKTPOHTPAHCIOPTHOW LIEMX U3 KUCITOPOOA
MONYYMNAChH BOOA, KUCITOPO OOJTXEH NMPUHATL HA CEBA
A) 4 anekTpoHa 1 4 NpoToHa
B) 2 anekTpoHa 1 4 npoToHa
C) 4 anekTpoHa 1 2 NpoToHa
B CJTYYAE HEMOJIHOIrO BOCCTAHOBJIEHMA KUCIOPOOA NPU NPUCOEOVMHEHUN OBYX
OJIEKTPOHOB OBPA3YETCA
A) nepokcng Bogopoaa
B) ruopokcunbHbI pagukan
C) cynepokcug,
OOHOS3NMEKTPOHHOE BOCCTAHOBJTEHVE O2 NMPMBOOUT K OBPA30OBAHUIO
A) cynepoKcugHoro aHMoH-pagukana
B) nepokcupa Bopopoaa
C) rmppokcunbHoro pagnkana
TecT 2
202+- + 2H+ — 02 + H202YKka3aHHasa peakunsi KatanmampyeTcs:
A) [nyTaTMoHNepokcmaason



B) CynepokcmpamcmyTason

C) KaTtanason

D) NADPH-okcupason

2H202 — H20 + O2YKa3aHHasa peakumsa KaTanmanpyeTcs:

A) [nyTaTnoHpenyKrasom

B) Cynepokcnpgoucmyrason

C) Karanason

D) MyTtatnoHnepokcngason

2GSH + H202 — GSSG + 2H20YKa3aHHasi peakuusi KaTanuampyeTcs:

A) I'nyTtaTtnoHpenyKTa3on

B) Cynepokcngoucmyrason

C) Karanason

D) NytatuoHnepokcugasomn

MEPOKCWOHOE OKUCNEHME NNO0B MOXHO PACCMATPUBATbL KAK ®3UNONMOTIrMYECKIN
MPOLECC B YACTU

A) aKTMBaLMM OKUCNUTENbHbIX MPOLECCOB, CBA3aHHbIX C AblXaTeNbHOWN Lenbio
B) o6HoBNEeHns buonormyecknx membpax

C) aktTuBauum TpaHCNOpTHOM OYHKLMN MeMbpaH

D) akTnBaumm o6pa3oBaHnst CBOOOAHLIX pagukasnos

GSSG + NADPH + H+ — 2 GSH + NADP+Yka3aHHada peakuua Katanum3npyeTcs:
A) [nyTaTMoHpenyKrasomn

B) CynepokcnpgoucmyTason

C) Karanason

D) MyTtatnoHnepokcuaason

L + *OH — LeYka3aHHada peakumnsa oTHOCUTCA K crieaytowen peakuum MOJ1
A) NHnupauma

B) MpoponxeHue uenu

C) Pa3BeTBneHue uenu

D) O6pbiB uenu

LOO- + Fe2+ + H+ — LOOHY«ka3aHHasa peakuusa oTHocutca K peakuum MNOJ1:
A) NHnupauna

B) MNpoponxexue uenu

C) Pa3BeTBneHue uenu

D) O6pbiB uenu

Le + O2 — LOO*Yka3aHHaa peakuma oTHocuTca K peakuum MNOJT:

A) NHnupaumsa

B) MNpoponxexue uenu

C) PasBeTtBneHue uenu

D) O6pbiB uenu

LOOH + Fe2+ — LOe + OH- + Fe3+Yka3aHHas peakuust oTHocuTcA K peakuum NOJT:
A) NHnupaumsa

B) MNpoponxexune uenu

C) Pa3BeTBneHue uenu

D) O6pbIB uenu

Cu,Zn-COd PACCMATPUBAIOT KAK

A) 9yKaproTUYeCKuin LMTO30SbHbIN (hepMeHT

B) npokapuoTuyecknin pepmeHT

C) aykap1oTnyecknin MUTOXOHAPUanNbHbIN (PepMeHT

FMABHOW ®YHKUMEN KATANA3bI ABNTAETCA

A) HenTpanusauma cynepokcuaaHoHpaavKana

B) HenTpanusauusa nepekmucu 6e3 yyactus KohepmeHTOB

C) BocctaHoBneHne HAL®

D) BoccTaHOBNEHNE OKMCIIEHHOrO ryTaTUoHa

MABHOWN ®YHKUMEW MMYTATUOHPELOYKTA3bI ABAETCA
A) HenTpanusauusi nepekncu 6e3 yyactmsa KodhepMeHTOB

B) HenTpanusauus cynepokcugaHvoHpagukana

C) BoccraHoBnenne HAL®



D) BOCCTaHOBJI€HUE OKUCJIEHHOro rmytatmoHa

Mpumep Tem pedepaTBHLIX paboT

1. Ponb xenesa u xenesocogepxawux 6enkos B perynauum CPI1 B HoOpMe 1 Npy NaTtonoruu

2. Pepokc-ctaTyc KNEeTKU U ero perynaumsa B HopMe 1 npu natosnorum

3. YpoBeHb aKTUBHbIX (POPM KMCNopoaa B BEHO3HOM KPOBU Y MALMEHTOB C OOCTPYKTUBHBIMU
3aboneBaHnAMY Nerkmx

4. TporpammupoBaHHaa rmbenb KMeToK, WHAyuuMpoBaHHaA runepnpoaykumen ADPK, B
naTonorMm cepaevyHo-CocyamcTbiX 3aboneBaHui.

5. MexaHu3mbl reHepaummn ADK npu caxapHom anabete 2 Tuna.

6. OcnoxHeHusi caxapHoro guabeTa, Bbi3aBaHHble runepnpoaykumen ADK.

7. MexaHnambl reHepauun ADPK npu peBMaTongHoM apTpuTe.

8. lNeHepaunsa AOK B MoHoUMTaX.

Mpumep npoTokona ocpopmneHna nabopaTtopHon paboTbl
HasBaHue paboTbl

MpuHUMN NpUMeHsemMoro meToaa

PeakTuBbl

Xoa pabothl

Mopsapok pacyeTa pe3ynbTaToB

[nana3oH NpyMeHeHnst 4aHHOro MeToaa
M3mepeHHble BENNYMHbI

. Pacuert pesynbtatos

9. BbiBOABI

ONoGR~WNE

Hata
Moanuck ctypeHTa

OnucaHue mexHoso2uu npoeedeHusi

TekyLuas aTTecTaumus NPoBOAUTCA B COOTBETCTBUM C [oNoXeHNeM o Tekylleit aTTecTauum
obyuyatoLmxcs No NnporpaMmmam BbiclLero o6pa3oBaHns BopoHEXCKOro rocy1apCTBEHHOro
yHuBepcuteTa. TeKylaa aTTectaums MoXeT NpoBoANTLCS B hOPME YCTHOro onpoca (MHAWBUAYaNbHbIN
OnpocC) UMK NUCbMEHHbIX PaboT (KONMOKBUYMbI, TECTUPOBaHME). [pu oLLeHMBaHMM TEKYLLEW aTTecTaunm
YUYUTbIBAKOTCA pe3ynbTaTbl 3aWMTbl NAabopaTopHbIX U pecdhepaTuBHbIX paborT.

Mpumep cuTyaUMOHHbIX 3apa4

1. [ns 3KCNepUMEHTaNbHOrO MOAENVMPOBAHUS FEMOJSIMTUYECKOW aHEMWUW XMBOTHOMY BBOAAT
deHnnrnagpasunHd, KoTopbi  CTUMynupyeTt cBOOOAHOpaAMKanbHble peakumMm W Npu  KOHTakTe C
spuTpoLMTaMM Bbi3biBaeT Ae3opraHusaumio dochonmnuoHoro cnoss membpaH M HapylleHue BOOHO-
anekTponutHoro 6GanaHca knetke. OxapakTepu3ynte MexaHu3Mbl MOBPEXAAoWero AencTeus
aKTUBMPOBAHHbLIX pPeaKUUin NEPOKCUAHOIO OKWUCIEHUS NIUNUAOB BHYTPU KNeTkn. C MOMOLLbH, KaKux
METOLOB Bbl CMOXETE OLEHUTb UHTEHCUMBHOCTb CBOOOAHOpaAMKanbHbIX NPOLECCoB?

2. Tpwn 3KcnepuMeHTanbHOM TOKCMYECKOM renatute Yy KpbiC Oblio BbIIBNEHO MNOBbILLEHWE
napamMeTpoB GMOXEMUSTIOMUHECLIEHLMN U aKTUBHOCTU FyTaTMOHMNEPOKCUAA3bI, MyTaTUOHPEAYKTa3bl U
ypoBHA rnytatMoHa. C 4YeM CBA3aHO MOBbIWEHWE [aHHbIX MoKasaTenen npu  pas3BUTUU
9KCMepuMEHTanbHOro TOKCMYEecKOoro renatuta y Kpbic. lMpeactaBbTe MeToabl OLEHKM aKTMBHOCTU
rnyTaTMOHNEPOKCUAA3bI, IMyTaTMOHPEAYKTa3bl U YPOBHSA ryTaTnoHa B 6uocybcTpartax.

3. B HacTosLee BpeMa U3BECTHO, YTO BBEAEHME NIEKAPCTBEHHbLIX NPenapaToB
cynepokcupgaoucmyTasbl (Opucog, OproteunH ([lepokcMHopM)) Npu OCTPOM MHapKTe MMOKapaa
NPUBOAMT K YMEHbLUEHNIO 30HbI NopaxeHus Mnokapaa. O60CcHynTe nNpMMeHeHue faHHOoro npenapara c
y4yeToM ponu cBo6OAHbIX pagnKanoB Npy pa3BUTUM NATONIONMYEeCKoro coctosiHusA. MNpepnoxnte metop,
onpefeneHns akTMBHOCTU CynepoKcMaaMcmyTasbl B buocybctparax.

4. Hapsigy c yBenuyeHnem napameTpoB, OTBEYAIOLMX 3@ CTEMNEHb Pa3BUTUS OKUCITUTENIBHOMO
cTpecca, Habnaanock CHUXEHNE aKTUBHOCTM akoHUTaTrnapaTasbl. MosicHUTE MexaHU3M, nexawmi B



OCHOBE NoA06HOro U3MEHEHMSA aKTUBHOCTH akKoHUTaTrnapartasbl. Mo>HO N ncnonb30BaTb aKTUBHOCTb
aKOHUTa3bl ANA OUEeHKN YPOBHA OKUCITUTENBbHOIO CTpecca.

OTBeT.

O6wensBecTeH akT UHAYLMPYEMOro CynepoKCUOHbIM aHNOHPaAMKaNnoM NoaaBneHns
aKkTnBHocTh Al', YTO NO3BONSIET pacCcMaTpMBaTh AaHHbIN (PEPMEHT B Ka4eCTBe YyBCTBUTENBHOMN U
KpuTnyeckon muenmn genctensa APK B yCnoBuAxX oKUCNUTENLHOMO cTpecca. B 3aBucMmocTtu ot
BENMUYUHbBI M NPOAOS-XUTENBbHOCTN OKUCNINTENBHOrO cTpecca, AlT MoXeT nogsepratbca o6paTuMomy
WMHrMOMpoBaHNIO BCNEACTBME OKUCIIEHNSA OCTAaTKOB LMCTENHA, @ B AanbHenwemM HeobpaTnumon
WMHaKTMBaLmMKn Yepe3 pa3bopky [4Fe-4S]2+ knactepa, kapboHunnpoBaHue n ATP-3aBucCUMyto
nerpagaumto. Npu aToM U3 Fe-S KnacTepa BbIcCBOOOXAaeTCsl MOH Fe2+, aBNAoLWLMACA NPOOKCUAAHTOM.
Hakannueatowmmncsa npyu nHirnémposaHmm AlN unTpaT, CBA3bIBAA MOHbI Xenesa, cCnocobcTByeT
orpaHn4yeHunio o6pazoBaHmsa TMAPOKCUBLHOIO paamkana B peakunm @eHToHa 1 3awwmwaeT npy atom Al
OT MHaKTMBaUMK. B HacTosllee BpeMs B psge paboT onpeaeneHne akTMBHOCTN aKOHUTa3bI
ncnonb3yeTca ANa OLEHKM YPOBHSI OKUCNUTENbHOrO cTpecca.

5. [Ina onpefeneHust UHTEHCMBHOCTN CBOGOAHOPaAuKabHbIX MPOLECCOB NPUMEHSIIOT METOA
nHayumpoBaHHon BXJ1. B nepsyto KioBeTy xemuntommHomeTpa gobasunu 0,4 mn 0,02 MM kanun-
docaTtHoro 6ydepa (pH 7,5), 0,4 mn 0,01 MM FeS0O4, 0,2 mn 2%-ro pacTBopa nepokcuaa Bogopoaa
(BHOCMMOrO HEMNOCPEACTBEHHO Nepe nameperHnem). Miccnegyemoli Matepunan BHecnu B konmyectse 0,1
MJ1 HEMOCPEACTBEHHO Nepea N3MEPEHNEM 0 BHECEHMSA NEpoKcuaa sogopona. Bo BTopyto KoBETY
BHECIM Te Xe BewecTBa, Tonbko BMmecto 0,4 mn 0,01 mM FeSO4, 0,2 mn 2%-ro pacteopa nepokcuaa
Bogopona BHecnu 0,6 mn puamonornyeckoro pacteopa. [epeuncnurte onpenensieMble NapamMmeTpbl 1
NpeanosioXuTe Ux BENUYMHY B Kaxaon npobupke. Hanuwute npuHumn gaHHoro metona bXJ1.

OtBet

B nepsoi npobupke napameTtpbl EXJ1 6yayT Bbiwe, nockonbky FeSO4 n nepokcmza Boagopoaa
BbICTYMNatoT B Ka4eCTBE MHAYKTOPa AAHHOro npolecca.

MNpuHUMN MeToaa OCHOBaH Ha TOM, YTO B NPeACTaBEeHHON CUCTEME MPONCXoauT
KaTtanuTmyeckoe pasnoxeHne nepekncu noHaMmm MmeTanna ¢ NnepexoaHon BaneHTHOCTbLIo — Fe2+, no
peakuun deHToHa. Ob6pasytomecs npu aTom cBoboaHble pagukansl (R*, OH*, RO*, RO2*, 02%)
BCTYNatoT B NPOLIECC MHULMaLMN CBOOOaHOPaANKAIbHOro OKUCIIEHNS B MCcneayemMom 61onormyeckom
cybcTpaTte. PekombuHaums pagukanos RO2* npuBoant K 06pa3oBaH1i0 HEYCTONYMBOIO TETpOKCUAA,
pacnagatoLerocs ¢ BblaeNieHneM KBaHTa CBeTa.

6. B xoae oueHKN akTUBHOCTU CUCTEMbI A€ TOKCMKALMM CYNEPOKCUAHOrO aHMOH-paamKana B
NeYeHn KpbIC C TOKCMYECKUM MopaxeHneM neyeHun 6bina nccnegoBaHa akTMBHOCTb
cynepokcuaaucmyTasbl U KaTanasbl. YCTaHOBMEHO, YTO NPU NaTonornm akTMBHOCTb AA@HHbIX (hepMEHTOB
6bina BbIlE, YEM B KOHTPOSIbHOMN rpynne XUBOTHbIX. [peanonoxmTe ¢ Yem 3TO MOXET ObiTb CBA3AHO.
Moyemy Anst OLEeHKM aKTUBHOCTM CUCTEMbI LETOKCMKALMM CYNEPOKCUOHOIO aHMOH-paankana obinm
BblOpaHbl UMEHHO 3TU (hepMEHTbI?

OtBet

Tokcuyeckoe nopaxeHune nevyeHn ConpoBOXaaeTca MHTeHCUdgMKaumen cBo6o4HOpaanKanbHOro
okucneHus. HakonneHne AQK npuBoanT K akTmeaumm pepMeHTOB aHTUOKCUAAHTHOM CUCTEMBI, MO3TOMY
aKTMBHOCTb JaHHbIX (OePMEHTOB Bblile Npu naTonornn. Boibop dhepMeHTOB OCHOBaH Ha TOM, YTO
nepokcua, Boaopoaa, obpasyloLlmincsa B Xoae CynepokcuaancMyTasHom peakunm, pasnaraeTcs Ha Boay U
KMCNnopop, B Xo4e KaTtanasHon peakumu.

7. Mpw pazsuTumn NaTonorum, CONpoBOXLaloLENCs pa3BMTMEM OKCUAATUBHOIO CTpecca, B
CbIBOPOTKE KPOBW y YernoBeka Oblfi n3MepeHbl aKTUBHOCTb ryTaTUOHNEPOKCHMAA3bI,
rnyTaTMOHPEAYKTas3bl, MMOK030-6-dochataernaporeHassl. AKTUBHOCTb MyTaTUOHNEPOKCHMAA3bl Obina
NoBbILLIEHA, NPU 3TOM aKTUBHOCTb FNIOK030-6-pochaTaernaporeHasbl 6bina cHuxeHa. lNpeanonoxure,
KaK npy 3TOM MOrfia U3MEHUTLCSA KOHLLEHTPaALMSA BOCCTAHOBIIEHHOMO FNyTaTMOHa U aKTUBHOCTb
rnyTaTuoHpeaykTasbl. OTBET NOACHUTE.

OtBet

KoHueHTpaLuma BOCCTaHOBSIEHHOrO ryTaTMoOHa U aKTUBHOCTb yTaTUOHPEeAyKTa3bl MOMK
CHMXaTbCA B CBA3U C HegocTaTto4vHom noctaskon HAO®H ana rmytaTMoHpeoyKTa3HOM peakumm, B XO4e
KOTOPOW NPOUCXOAUT BOCCTAHOBIIEHME OKUCIIEHHOW (DOPMbI FyTaTUOHA.

8. AnA oueHkn nHTeHcuBHocTu npoueccos MOJ1 B 6uocybcTpaTtax MCnonb3yoT METOAbI
onpeaeneHvs paga ero NpoaykToB. Tak, K nepBuyHbIM npoaykTam MNOJ1 0OTHOCAT AMeHOBbIE KOHbIOraThbl.
MockonbKy Hanbonee nerko oTpbiBaeTCA aToOM BOAOPOAA OT yrnepoaa, Haxoaawerocs B anbga-



NOSI0XEHUN NO OTHOLLIEHUIO K ABOVNHOM CBA3W B MOJIEKYIE HEHACBILLEHHOW XUPHOW KUCNOTbI, TO MpK
OenoKannsaumm HeCNapeHHOro 3NeKTPOHa B MOJIEKYNAX XUPHOKUCIOTHLIX OCTAaTKOB MOSIBIIAETCS
cucTemMa ConpsXeHHbIX ABOMHbIX CBA3EN, T. €. BO3HMKAIOT KOHbIOMMPOBaHHbIE AWEHbI. [JaHHble
COeAMHEHUSA NErko B3auMOAENCTBYIOT C KUCOPOAOM C 06pa3oBaHMeEM NEPEKNCHBIX paanKanos, a B
nanbHenwem u rmgponepeknceinn. CogepxaHue ANEHOBbIX KOHbIOraToOB ONpeaensoT
CNeKTPohOTOMETPUYECKUM METOLAOM.

B uem 3aknto4aeTca npuHUMN MeToaa.

OTtBet

MprHUMN MeToAa COCTOMT B TOM, YTO 06pa30oBaHmne B MOSIEKYIE MONMHEHACILLEHHbIX XUPHbIX
KMCNOT CONPSIXEHHbIX ABONHbIX CBA3€EMN (KOHBIOrMPOBaHHbLIX AUEHOB) CONPOBOXAAETCA NOABEHNEM B
CreKTpe ux NornoLeHnsa makcnumyma B oobnactun 232-234 Hm ¢ nneyom B o6nactm 260-280 Hm,
COOTBETCTBYIOLLMM COMPSXEHHbIM KETOANEHAM.

9. [1na onpepeneHnst UHTEHCUBHOCTU CBOOOAHOpaaMKanbHbIX NPOLECCOB NPUMEHSIIOT METO/,
nHayuuposaHHon BEXJT. BXIT uhaoyumnpyoT nepokcnaom BoAopoaa ¢ cynbatom xenesa. Hazosute
peakumo, KoTopas fiexuT B OCHOBE NpUHLUNA AaHHOro MeToga.

OtBet

peakunst @eHTOHa.

10. MepokcungHoe okncnenne nunupos (MOJ1) npeacrasnsaeT cobon npouecc
HenocpeacTBEHHOro NepeHoca Kucnopoaa Ha cybctpaTt ¢ o6pa3oBaHMEM NepeKnNcemn, KETOHOB,
anbAernaoB U ApYrux COeguHeHun. Yto aBnsaeTca oTIMYNTENBHOW YePTON JaHHON peakunn?

OtBet

OTnNYMTENBHON YEPTON 3TON peaKkL MM ABNSIETCA ee LLENHOW, CAaMOVHAYLMPYOLLNACA XapaKTep.

11. K 06pa3oBaHuio Kakux coeAMHEHUI NPUBOANT OKUCNEHUE MO AENCTBUEM aKTUBHbIX (hopM
KMCNopoAa OCTAaTKOB NU3MHA, aprMHUHA, TMCTUAMHA, NPOSMHA, TPEOHUHA, FyTaMUHOBOW U
acnaparmHoBOW KUCIOT B NOAUNENTUAHON Lenn?

OtBet

KapboHWUNbHbIX cCoeaUHEHUN

TpeboeaHusi k ebINOSIHEHUIO 3a0aHull (Unu wkKanbl U Kpumepuu ouyeHueaHusi)

KpuTepumn oueHKu ycTHOro onpoca:

OueHKa «OTNNYHO» BbICTaBNAETCA CTYAEHTY 3a NOSHbIN, PaMOTHbIN N pa3BEePHYThIN OTBET.

OueHKa «XOpoLLO»BbICTaBNAETCH CTYAEHTY, €CNn OH NPeACTaBW NOSIHbIA NPaBUSbHbIN OTBET MO
BONpocy, HO UM b6bina gonyuweHa 1 Herpybas owmnbka n 1-2 HETOYHOCTM.

OueHka «yooBneTBOPUTENbHOY BbICTABMAETCS 3@ HEMOJHbLIN OTBET, KOTOPbIN COQEPXUT rpybble
OLLNGKMW.

OueHKa «HeyooBNeTBOPUTENbHO» BbICTABSETCS, €CNN CTYAEHT He NPOAEMOHCTPUPOBan 3HaHUA
no CyLeCTBY BOMNpoca Unv He nNpeacTaBuii OTBETLI HA BOMPOCHI

KpuTepumn oueHkn TeCcToBOro 3agaHua:

85-100 6annos. - otnnyHo, 70-84 6annos - xopowo, 55-69 6annos - yaosneTsopuTensHo, 0-54
6annoB - HeyoOBNETBOPUTENBHO.

Kputepun oueHkn nabopatopHomn paboTbli:

na6oparopHas paboTa ABNAETCA 3a4T€eHHOMN NPU BbINOJIHEHUU CrneayrLWmnX TpedboBaHUN:

- nabopatopHasa paboTta odopmneHa B pabo4yen TeTpaau B COOTBETCTBUM C METOAUYECKUMMU
peKkoMeHaaumamMm);

- OTBETbI Ha YCTHbIE BOMPOCHI N0 TEME 3aHATUSA 1 coaepXaHnto nabopaTtopHon paboTbi;

- @aKTUBHOCTb U CaMOCTOATENbHOCTb NPU BbINOSIHEHWUN 3a4aHUS;

- ocbopMneHne pe3ynbTaToB B COOTBETCTBUM C METOANYECKMMUN PEKOMEHAALNAMMU;

- YMEHMEe aHanusupoBaTb, 0OCyX[aTb MONyYEHHble pPe3ynbTatbl M CaMOCTOATENbHO
hopmynupoBaThb BbIBOAbI.

PaboTta cuntaeTcsi BbINOSIHEHHOW U 3a4TEHHOW, €CIn CTYAEHT B KOHLLE 3aHATUS NpeacTaBu
OTYET B COOTBETCTBUM C JaHHbIMU METOANYECKMMI PEKOMEHAALNSMMN.



Kputepum oueHnBaHus pedepaTtuBHbIX paboT

YpoBeHb
KpuTepun oueHnBaHus pecepaTnBHbIX paboTt cchopmmpoBaH Ulkana oueHoK
HOCTU
KOMMNETEHLMN

MonHoe cooTBeTCTBME oOTBeTa  oOby4vatowlerocs  BceMm | [lo8bieHHbI 3aumeHro
nepeyncneHHbIM KpUTEPUSIM. yPOBEHb

B xone 3awmTbl pedhepaTuBHON paboTbl OTBETLI CTyAEHTA He ba3sossbilti 3aumeHro
COOTBETCTBYET OAHOMY (ABYM) M3 MEPEUYUCIIEHHbIX MOKalaTenen, Ho YpO8€eHb
obyvalowuiica paet npaBwuiibHblE OTBETbl Ha [AOMOSIHUTENbHbIE
BOMPOCHI.

B xone 3awmTbl pedhepaTuBHON paboTbl OTBETLI CTyAEHTA He lNopozoeniii 3aumeHo
COOTBETCTBYET nobbIM  YeTblpeM (MNATU) K3 NEpPeYUCNEHHbIX ypOBEHbL
nokasartenen, obOyvalowWwmMnca paeT  HernonHble  OTBETbl  Ha
LONONHNTENbHbIE BOMPOCHI.

B xone 3awmTbl pedhepaTuBHON paboTbl OTBETLI CTyAEHTA He — HeszaumeHo
CoOTBETCTBYET JoO6bIM  WecTM  (CcemMu) U3  NEePEeYUCTIEHHbIX
nokasartenen. O6yuyatoLmiics OEMOHCTpupyeT OTPbIBOYHbIE,
dparmeHTapHble 3HaHWA, JOMycKaeT rpybble owmnbKyn Npu oTBETE Ha
BOMPOCHI.

Kputepumn oueHnBaHus CUTyaUUOHHbIX 3agay
KpuTepum OLeHKMU:
«OTnNNYHO» - OTBET BEPEH, HAYYHO apryMeHTMPOBaH, CO CChIfikaMy Ha NPONAEHHbIE TEMbI.

«XO0pOoLLO» - OTBET BEPEH, HAY4YHO apryMeHTUPOBaH, HO 6e3 CCbITOK Ha NPOAEHHbIE TEMbI.
«Y[00BNETBOPUTENBHO» - OTBET BEPEH, HO HE apryMEHTUPOBaH Hay4YHO, NGO OTBET HEBEPEH, HO
npencTasneHa nonbiTka 060CHOBAaTb €ro C anbTEPHATUBHbLIX HAy4YHbIX NO3ULMIA, MPOMAEHHbIX B KypCe.

«Heyp,OBJ'IGTBOpI/ITeJ'IbHO» - OTBET HEBEPEH N HE apryMeHTUpOoBaH Hay4HO.

20.2. NMpomexyTo4yHas aTrecTauus

I'IpomexyTquaﬂ arrectauma no AgucuuniinHe ocyuwiecTtendaeTcda C noMoulbio cneayrumx
OLeHOYHbIX CpencTB: yCTHbII7I onpoc, npakTn4yeckoe 3agaHue.

MpuMepHbIN NepeyeHb BOMPOCOB K 3K3aMeHY:

howh =

o

S © e

11.

12.

13.

Pa3Butne npeacraBneHnin o CBO00AHO-paamKaribHOM OKUCTIEHWMN.
CBoboaHble pagukansbl, 06pasyoLmecs B buocmctemax.

MprHUMNbI KNnaccudurkaumm cBoboaHbIX paanKarnos.

MexaHn3mbl 06pa3oBaHusa 1 buonornyeckas posib NPUPOOHbIX CBOOOAHbBIX
pagukanoB (knaccudpukauua Bnagummuposa HO.A.) .

[MoHATME 0 peaKTMBHbIX MosieKynax. AKTUBHbIE (DOPMbI KUCOpOa, a30Ta n
xsiopa.

Honsa kucnopoga notpebnsaemMoro 4YenoBeKOM Ha reHepuMpOBaHME 3HEPTUN B
kneTke u Ha BbipaboTky ADK. KoHueHTpauns ADK B opraHuame.
XapakTepuctunka gpixatesibHoro B3pbiea npu npomnssoactese ADPK darouutamu.
MexaHuamebl reHepaunn ADK.

YKaxuTe cxemy B3anmoripespatieHnin AOK.

. XapaKTepucTuka cynepokCuaHoro aHmoH-pagukana. MexaHuambl 06pa3oBaHus u

y4yacTue B HOPMO- 1 NaToPuU3noNorMyeckux rnpoleccax.

O6pazoBaHne HO2+ n3 cynepokcuaa npu 3akucneHum cpeabl. Metoapl
onpeaeneHnsa KOHLEHTpaL MM CynepoKCUAHOro aHMoH-pagukana B bnocybctpartax.
3HayeHue uepynonnasMmuHa ans aHTMOKCMAAHTHOM 3aLUnTbl, 0COBEHHOCTH
CTPYKTYpPbl 1 CBONCTBA.

MexaHnambl o6pazoBaHusi nepekncu sogopona. ConpsxeHne obpasoBaHma H202
C paboToM MUTOXOHAPUI N MUKPOCOM. ['eHeprpoBaHMe Nepokcuaa Boaopoaa B
uuTo3orne.



14. TOKCMYHOCTb NEepoKcKaa BoAopoaa U MexaHM3Mbl ero nHaktueaumm. Metonpl
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OLIeHKM KOHUEHTpauun nepokcnga sogopoaa.
Cnocobbl 06pa3oBaHnsA rMAPOKCUNBbHOro pagukana. Metoabl ngeHTudukaumm

OHe - pagukanos.

Bpemsa xu3Hun OHe- pagnkanoB B kneTtke. OCHOBHbIE TUMbl peaKLUUn XapaKTepHble
ans OHe - pagmkanos.

Mpouecchl, NnpuBoAsALme K 06pa3oBaHMO CUHIIETHOrO Knucnopoaa. MNoHatme o
Xpomodopax u poToagnHaMn4eckom adpekTe.

TOKCUYHOCTb CUHITIETHOIO KUCIOpoAa U MeXaHU3Mbl €10 «TYLLEHUSI» B KIETKe.
O6wan xapakTepuctmka okcnga asota. NO-cMHTa3bl 1 ux ponb B 06pa3oBaHnn
okcupa asora.

dusmnonornyeckue pyHKLUMKN okcuaa asoTa.

O6pa3oBaHne ceMmnybuxmHoHa. CeMnybuxmHOH Kak MICTOYHUK APYrMX pagnkanos

Kucnopogaa.

Peakumnmn nepoKCnaHoro OKUCNeHns MNUAOB: MHULMaUWs, NPOAOTXeEHNE U
pa3seTBneHne uenu MNMOJl.

BoamoxHble nyTu o6pbiBa npoueccos 0[] B kneTke. Micnonb3oBaHue
XeMUTIIOMUHECLLEHLMY OJ15 U3yYeHUs1 NEPOKCUOHOrO OKUCIEHUS NMMNNAO0B.
[MocnencTeua NepoKCUOHOIO OKMUCEHNS NMNNO0B.

KOHTpOsib NepOKCUOHOIro OKUCAEHUA NMNNA0B NOA AENCTBUEM (PEPMEHTATUBHBIX
N He(bepMeHTATUBHbIX CUCTEM KNETKMN.

CTtpykTypa, cybkneTo4Has nokanusaums 1 CBOMCTBA CyNnepoKCMAANCMYTa3bI.

Katana3za n nepokcnpasbl. Katanuampyemble peakuun, nokanuilaumsi, CBOncTsa.
[nyTaTMoHnepokcnaasHas/ rnytatmopenykrasHasa (pepmMeHTaTuBHasa cuctema.

. CeneHcopgepxallan n He cogepxallas cefneHa rinyratmonepokcnaasa.

Cyb6cTpaTtHas cneumdUyHOCTb, OCHOBHbIE CBOWCTBA.

MoctaBka HALDPH gnsa rnytaTMoHnepokcnaasHow/ rnytaTtmopenykrasHom

cuctembl. KnuHmyeckue npobnemsbl, CBA3aHHbIE C HEAOCTAaTOUYHOCTbIO (hEPMEHTOB

neHTo3ococdaTHOro nyTu.

[leneHne aHTMOKCMAAHTOB Ha XMPOPaCTBOPMMbIE U BOAOPCTBOPUMBIE.
Tokopeponbl: pacnpocTpaHeHne, MeXaHN3Mbl aHTUOKCUAAHTHOW (DYHKLINN.

Mepexopn ButammnHa E n3 doeHonbHOM opMbl B XMHOHHYIO Kak cnocob perynsauun

aHTUOKCUOAHTHOM aKTUBHOCTM.

BewiecTBa, aBnsawoumecs cuHepructamm ButamuHa E.

AHTMOKMCNUTENbHAA aKTUBHOCTb aCKOPOUHOBOWN KUCIOTBI.

Ponb rmytaTtvoHa u MoO4YeBOM KUCNOTbl B @aHTUOKCUAAHTHOW 3aLuuTe.

ButamuH A, KapaTuHongpbl 1 apyrue XupopacTBOpUMbI€ aHTUOKCUAAHTI.

3HaueHue uepynonnasMmmnuHa onsa aHTUOKCUAAHTHON 3aLnThl, OCOGEHHOCTH

CTPYKTYpbl 1 CBONCTBA.

BeulecTBa - KOMMNEKCOHBI, XenaTupyroLwme MoHbl MeTasnoB C NepeEMEHHON

BaNeHTHOCTbIO.

[MoHATHE oKkCMaaTUBHOIO CTpecca.

. HapyweHue cTpykTypbl 1 doyHKUMA MUTOXOHAPUIN Npn aencteum ADK.

. MocnepoBaTenbHOCTL COOLITUI NPY TKAHEBOWN MMOKCUN.

. Ponb cB0O60gHOpaanKanbHbIX NPOLLECCOB NPV OCTPOM MH(APKTE MUOKapAa.

. CBoboaHblE pagukanbl Npu nwemmnyeckon 6onesHn cepaua n aptepmanbHOm
rmnepTeH3uu.

44. CeoboagHopagukanbHoe oKuUcreHme Npu 3aboneBaHnsAxX abixaTenbHOW CUCTEMBI.

45

46
47

. Ponb cBO60AHOpagnKanbHOro OKUCHeHUs B natoreHe3e 3aboneBaHui
nuLLeBapUTENbHOM CUCTEMBI (I3BEHHAA 60ne3Hb Xenyaka, racTpoAyoaeHUT,
KONMUTbI 1 gpyrue).

. Ponb cB0O60gHOpaanKanbHOro OKMCNEHUS B pa3BUTUN renatuTa.

. Ponb A®K B pa3suTtum nonvHenponaTtum.



48. MexaHu3mbl, fiexallume B OCHOBE MO3roBOro MHCysbTA.

49. Ponb cBo604HOpaAmMKanbHbIX NMPOLLECCOB B LiepebpoBacKynapHON NaTonornu.
50. YuyacTtme cBobogHOopaamnKanbHbIX MPOLLECCOB B pa3BMTUM CaxapHOro avabeTa.
51. CBoboaHOpaankanbHOe OKMUCNEHNE NP rmMnepTMpeose.

52. CBobogHOpaarKanbHOe OKUCIEHNE Npu KaHUeporeHese.

53. Ponb cBo604HOpPaAMKanbHOro OKMCIEHNs B NPOLLECCax CTapeHus.

54. AHTMOKCMOaHTbI B KApANosornun.

55. NMpuMeHeHne aHTUOKCUOAHTOB MNpU fie4eHUn cepaedHO-COCyAMUCTbIX NaToNormm.
56. NMpumeHeHne peambepunHa N TMOKTOBOW KUCIOTbI B KApAMOSOruu.

57. AHTUOKCMOAHTbI B raCTPO3HTEPOSIONMN.

58. AHTMOKCMAAHTbI B HEBPOSIOTUN.

59. AHTMOKCMAAHTbI B 3HAOKPUHONOMNM.

60. AHTUOKCUOAHTbI B OHKOMNOTrUN.

61. AHTMOKCMAAHTbLI B FTEPOHTOSOMN.

MpuMepHbIN NepeyYeHb NPaKTUYECKUX 3aaaHnn

1. [Ona 3KCnepuMMEHTanbHOro MoAENMPOBaAHUA FEMOSIMTUYECKOW aHEeMUUM XMBOTHOMY BBOAST
deHnnrnagpasunH, KoTopblin CTUMyNupyeTt cBOOOAHOpaAMKanbHble peakuMm W Npu  KOHTakTe C
SpuTpouMTaMM BbI3blBaeT Ae3opraHn3aumio poconMnuaHoro crnoss MembpaH 1M HapyleHue BOLHO-
anekTponutHoro 6GanaHca knetke. OxapakKTepu3ynte MexaHU3Mbl MOBPEXAAlWEero AOencTBus
aKTMBMPOBAHHbIX peakuMin NepoKCUOHOrO0 OKUCNEHUs NUNNAO0B BHYTPWU KNeTKn. C MOMOLLbI, KaKux
METOA0B Bbl CMOXETE OLEHUTb MUHTEHCMBHOCTb CBOOOAHOPaAMKanbHbIX MPOLECCOB?

2. Tpu 3KCnepMMeEHTanNbHOM TOKCUMYECKOM renatute Yy KpbiC Obino BbISIBIEHO MOBbILIEHWE
napameTpoB BGMOXEMUTIIOMUHECLIEHLIMN U aKTUBHOCTU FyTaTUOHNEPOKCMAA3bl, rMyTaTUMOHPEeAyKTa3bl U1
ypoBHA rnytatMoHa. C 4YeM CBA3aHO MOBbIWEHWE [aHHbIX MoKasaTenenm npuv  pasBUTMM
SKCMNEpPUMEHTaNbHOr0 TOKCUYECKOro renatuta y KpbiCc. [lpeactaBbTe METOAbl OLEHKWM aKTUBHOCTM
rnyTaTMOHNEPOKCMAA3bl, IMyTaTUOHPEAYKTa3bl M YPOBHSA rMyTaTMoHa B buocybcTparax.

3. B HacTosALlee BpemMa U3BECTHO, YTO BBEAEHME NIEKApPCTBEHHbLIX NPenapaToB
cynepokcunpgaoucmyTasbl (Opucog, OproteunH ([lepokcMHopm)) Npu OCTPOM MHapKkTe MMoKapaa
NPUBOAMT K YMEHbLLUEHWIO 30HbI NOpaxeHus Mnokapaa. O60CcHynTe npuMeHeHue faHHOro npenapara c
y4yeToM ponn cBO6OAHbIX pagnKanoB Npy pa3BUTUM NaATONIONMYEeCcKoro coctosHusA. MNpepnoxmnte metop,
onpefeneHns akTMBHOCTU CynepokcuaaMcMmyTasbl B buocybctparax.

4. Hapsigy ¢ yBennyeHnem napameTpoB, OTBEYAIOLLMX 3@ CTENEHb Pa3BUTUS OKUCIINTENBHOTO
cTpecca, Habnaanocb CHUXEHNE aKkTUBHOCTM aKoHUTaTrmgpaTasbl. [1osicCHUTE MeXaHU3M, nexaLumin B
OCHOBE NoA06HOro U3MEHEHNs1 aKTUBHOCTU aKoOHUTATrapaTasbl. MOXHO Nin UCnonb3oBaTb akTUBHOCTb
aKOHUTa3bl ANsl OLEHKM YPOBHSI OKUCIUTENbHOro CTpecca.

OTBerT.

O6wensBecTeH akT UHAYLMPYEMOrO CynepoKCUAHbIM aHMOHPAAMKaNnoM NoaaBneHns
akTMBHOCTM Al', 4TO NO3BONAET paccMaTpPUBaTb AaHHbIN (DEPMEHT B KQYEeCTBE YyBCTBUTENBLHON U
Kputndeckon muweHun genctemsa ADK B ycrnoBusix OKUCIIUTENBHOMo cTpecca. B 3aBnucMmocTu ot
BENMUYUHbBI M NPOAOS-XUTENBbHOCTN OKUCNINTENBHOrO cTpecca, AlT MoxXeT nogsepratbca o6paTumMomy
NMHrMOMpPOBaHNIO BCNEACTBME OKUCIIEHNA OCTAaTKOB LUMCTENHA, @ B AanbHenwemM HeobpaTnumon
NHaKTMBaLMK Yepes pa3bopky [4Fe-4S]2+ knacTtepa, kapboHunuposaHue n ATP-3aBucumyto
aerpapaumto. Mpu atom n3 Fe-S knactepa BbicBO6oXAaeTCcsa NoH Fe2+, ABNAOLWMIACA NPOOKCUAAHTOM.
Hakannusatowumiics npy nHrnbmuposanum AlC uMTparT, cBA3biBasi NOHbI Xenesa, cnocobcTayeT
orpaHn4yeHunio o6paszoBaHMA rTMAPOKCUIIBHOIO pagukana B peakumm deHToHa 1 3awwmwaeT npy atom Al
OT MHaKTMBaumn. B HacTosiLee Bpems B page paboT onpeaeneHne akTMBHOCTU aKOHUTAa3bI
ncnonb3yeTca AN OLEHKM YPOBHS OKUCIUTENBHOrO cTpecca.

5. [Ina onpefeneHns MHTEHCMBHOCTN CBOGOAHOPaANKabHbIX MPOLECCOB NPUMEHSIIOT METOZ,
nHayumpoBaHHon BXJ1. B nepsyto KioBeTy xemuntommHomeTpa gobasunu 0,4 mn 0,02 MM kanun-
doccaTHoro 6ydepa (pH 7,5), 0,4 mn 0,01 MM FeSO4, 0,2 mn 2%-ro pactBopa nepokcuaa Bogopoaa
(BHOCMMOrO HENOCPEACTBEHHO Nepen namepeHnem). Miccnegyemoli matepuan BHecnu B konmyectse 0,1
MJ1 HEMOCPELCTBEHHO Nepes N3MepEHNEM 40 BHECEHMS Nepokcuaa sogopona. Bo BTopyto KioBeTY
BHeCnM Te Xe BewecTsa, Tonbko BmecTo 0,4 mn 0,01 MM FeSO04, 0,2 mn 2%-ro pacteopa nepokcuaa



Bogopopa BHecnu 0,6 mn comusmnonormyeckoro pacteopa. lNepeuncnure onpegensemMble napaMmeTpbl U
NpeanonoxuTe Ux BeNnYMHy B Kaxaon npobupke. Hanuwute npuHumn gaHHoro metona BXJ1.

OTBeT

B nepBoi npobupke napameTpbl EXJ1 6yayT Bbilwe, nockonbky FeSO4 1 nepokcung Bogopoaa
BbICTYNalOT B Ka4eCcTBe MHAYKTOpa AaHHOro npouecca.

MprHUMN MeToAa OCHOBaH Ha TOM, YTO B NPeACTaBNEHHON CUCTEME NMPOUCXOAUT
KaTanMTuyeckoe pasnoxeHne nepekmcu noHaMm MeTasnsa c NepexofHON BaneHTHOCTbo — Fe2+, no
peakuun deHToHa. Ob6pasytomeca npu aTom cBobogHble pagvkansl (R*, OH*, RO*, RO2*, 02%)
BCTYNalT B NPOLECC MHULMAaL MK CBOOOAHOPaAMKaNbHOIro OKUCNEHNS B UccrnenyeMom 6nonornyeckom
cybcTpaTte. PekombuHaums pagukanos RO2* npuBoanT K 06pa3oBaHnio HEYCTOMYNBOro TETpokCcuaa,
pacnafatoLLerocs ¢ BblaeneHmemM KBaHTa cBeTa.

6. B xoae oueHKM aKTUBHOCTU CUCTEMBI AEeTOKCUKALMK CYNepoKCUOHOro aHMoH-pagukana B
NeyYeHn KpbIC C TOKCUYECKNM NMOpaxXeHneM rnevyeHun dbina nccnegoBaHa akTUBHOCTb
cynepokcupaucMyTasbl U KaTanasbl. YCTaHOBMIEHO, YTO NPUY NaToNoOrmm akTUBHOCTb AaHHbIX (HEPMEHTOB
6bina BbIlLE, YEM B KOHTPOSIbHOM rpynne XUBOTHbIX. [peanonoxmTe ¢ Yem 3TO MOXET ObiTb CBA3AHO.
Moyemy Anst OuEeHKM aKTMBHOCTM CUCTEMbI AETOKCMKALMN CYNepOKCUOHOIO aHMOH-paankana obinm
BblOpaHbl UMEHHO 3TV (DEPMEHTHI?

OTBeT

Tokcuyeckoe nopaxeHue nevyeHn ConpoBOXaAaeTcsa MHTeHCUnkaumen cBoboaHopaanKanbHOro
okncnenmsa. Hakonnenne A®K npnBoguT K akTMeaumm epMeHTOB aHTMOKCUAAHTHOW CUCTEMbI, MO3TOMY
aKTMBHOCTb JaHHbIX (depMEHTOB BblilLe npu naTonornn. Beibop depMeHTOB OCHOBaH Ha TOM, YTO
nepokcug, Bogopoaa, 06pasyowmnca B Xxoae CynepokenaancMyTa3Hon peakummn, pasnaraeTcsa Ha Boay U
KUcrnopop B Xxoe KatanasHon peakuum.

7. INpw pa3BuTumn NaTtonorum, CoNnpoBOXLaLWENCH pa3BMTUEM OKCUAATUBHOIO CTpecca, B
CbIBOPOTKE KPOBW y YernioBeka 6blfiv n3MepeHbl aKTUBHOCTb ryTaTUOHNEPOKCMAA3bl,
rnyTaTMOHpPeAyKTa3bl, MMoKo30-6-docdaTtaerngporeHasbl. AKTMBHOCTb MyTaTUOHNEepokKcmaasbl 6bina
NoBbILLIEHA, NPU 3TOM aKTUBHOCTb FNIOK030-6-pocataernaporeHasbl 6bina cHuxeHa. Mpeanonoxure,
KaK Npy 3TOM MOrfia UBMEHUTLCSA KOHLLEHTPALUUSA BOCCTAHOBIIEHHOMO FNYTaTMOHA U aKTUBHOCTb
rnytaTnoHpenykrasbl. OTBET NOACHUTE.

OTBeT

KOHUEHTpaumsi BOCCTAHOBIIEHHOIO FMyTAaTMOHA U aKTUBHOCTb FNyTaTUMOHPEAYKTa3bl MOMN
CHMXaTbCA B CBA3U C HegocTaTtovHomn noctaskon HAO®H ana rmytaTMoHpeoyKTa3HOM peakumm, B Xxoae
KOTOPOM NPOMCXOAMT BOCCTAHOBMAEHNE OKUCIIEHHON (DOPMbI FyTaTUOHA.

8. [Ins oueHKn nHTeHcusHocTH npoueccos MOJ1 B 6uocybcTpaTax UCNoNb3yT MeToAb!
onpeaenexnuns psga ero NpoaykToB. Tak, K nepBn4YHbIM npoayktam [NOJ1 0THOCAT AUEHOBbIE KOHbIOraTbI.
lMockonbKy Hanbornee nerko oTpbiBaeTCcs aToM BOAOpoAa OT yriepoaa, Haxoasuierocs B anbga-
NONOXEHUN MO OTHOLLEHUIO K AABOMHOM CBA3U B MOJSIEKYS1€ HEHACHILLEHHON XMUPHON KUCNOTbI, TO Npu
Jenokannsaumm HeCnapeHHOro 3NeKTPoHa B MOSIEKYNax XUPHOKUCIOTHBIX OCTaTKOB MOSIBNAETCS
cucTeMa ConpsixXeHHbIX ABOVHbLIX CBAA3EN, T. €. BO3HMKAKT KOHbIOrMPOBaHHbIE ANEHbI. [JaHHble
COeaIHEeHUSs Nerko B3aMMOAENCTBYHOT C KUCNOPOAOM ¢ 06pa3oBaHMEM NEPEKUCHbIX paanKaros, a B
JanbHenwem u rugponepekncen. CogepxaHune ANEHOBbIX KOHbIOraToOB ONpeaenatoT
CNeKTPohOTOMETPUHECKUM METOLAOM.

B uem 3aknio4aeTca npuUHUMN MeToaa.

OTBeT

MprHUMN MeToaa COCTOUT B TOM, YTO 06pa30oBaHne B MOJIEKYIE MOSTIMHEHACHILLEHHbIX XUPHbIX
KMUCNOT CONPSiXEHHbIX ABOMHbIX CBA3€eN (KOHBIOrMPOBaHHbLIX AUEHOB) COMPOBOXAAETCA NOABIEHNEM B
CNeKTpe ux MNOrnoLeHnsa Makcumyma B obnactun 232-234 Hm ¢ nneyom B obnactm 260-280 Hm,
COOTBETCTBYIOLLUM COMPSXEHHbIM KETOANEHAM.

9. [Insa onpeneneHns UHTEHCMBHOCTM CBOBOAHOPaAMKanbHbIX NPOLLECCOB NPUMEHSIOT MeTof,
nHayumposaHHon BXJ1. BXJIT uHayumpyoT nepokcmaom Bogopoaa ¢ cynbgatom xenesa. Hasosute
peakuuto, KoTopas fiexuT B OCHOBE MpUHLUNA JAaHHOro MeToaa.

OtBet

peakuusa deHToHa.

10. MNMepokcungHoe okncnenne nunupos (MOJ1) npeacraBnaeT cobor npouecc
HenocpeacTBEHHOro NepeHoca Kucnopoaa Ha cybctpaTt ¢ o6pa3oBaHMeEM Nepekncemn, KETOHOB,
anbAernaoB 1 Apyrux coeamHeHun. Yto aBNaeTcs oTNNYMTENbHON YepTON AaHHOW peakLummn?



OTtBet
OTANYMNTENBHON YEPTOM 3TON peaKkLmmn ABMASIETCA ee LLeNHON, CaMONHAYLIMPYIOLNNCA XapaKTep.
11. K 06pa3oBaHuio Kaknx CoeAHEHUI NPUBOAUT OKUCIIEHNE NOA AENCTBUEM aKTUBHBLIX (hOpM

KMCNopoAa OCTaTKOB NU3MHA, apruHMHa, TMCTUANHA, NPOMHA, TPEOHUHA, rMyTaMUHOBOW 1

acnaparmHoBOW KUCIOT B NOAUNENTUAHON Lenn?
OtBet
KapboHMNbHbIX COeANHEHWI

OnucaHue mexHono2uu npoeedeHusi

I'IpomexyTquaﬂ artrecrauma nposoguTcA B COOTBETCTBUU C lNonoxeHnem o npomexyTquon
artrecrauumn o6yqarou4v|xc;| no nporpamMmmMmamM BbiCLUEero O6pa3OBaHI/IFI. OueHka no npomexyTquon

aTTecTaunm MoxeT ObITb MOCTaBneHa no pe3ynbTaTtaM TeKyLnx aTTecTtauun.

Mpu peanusauuyM QUCUMNANHLI MOTYT ObITb UCMONb30BaHbl 3IEMEHTbI 3/1IEKTPOHHOIrO 0by4YeHus u

AONCTaHLUNOHHbIE o6pasoBaTeJ'| bHbl€ TEXHOJIOTNN.

TpeboeaHusi Kk 8bINOSIHEHUIO 3adaHull, WKanbl U Kpumepuu oyeHU8aHusl

NS oueHnBaHUs pe3ynbTaToB 06y4YeHNs Ha 3K3aMeHe UCMOoSb3YHOTCS crieaytoLme nokasaTenu:

npu oTBeTe Ha 3aAaHUA CTYAEHT:

e [€MOHCTPUPYET 3HAHMSA MOMEKYISIPHbIX MEXaHUM3Max reHepauum akTUBHbIX hopM Kucrnopoga B

opraHn3me 4yernoBseka N XNBOTHbIX;

e 3HaeT MONEKYNAPHYK CTPYKTYpy, MeEeXaHU3MbIl DencTBna wu nyThn perynaumm OCHOBHbIX

adHTUOKCUAAHTHbIX CUCTEM OpraHn3ma (CbepMeHTaTVIBHOG n HerepMeHTaTI/IBHoe 3BeHO);

e 3HAeT MOJIeKyNsipHble MeXaHU3Mbl pa3BUTUSA 3abofieBaHwuii, 0BYCNOBMNEHHbIX HapyLeHUsMU
MeTabonMamMa U COMPSXEHHbIX C W3MEHEeHWeM WHTEHCUMBHOCTM CcBoBGOoaHOpaAMKanbHbIX

MpOLIECCOB;

e 3HaeT MPUHUMMbI  OCHOBHbIX METOAOB  OGMOXMMUYECKOM
COMPOBOXAAIOLUMXCS U3MEHEHUSIMU YPOBHSA (DEPMEHTATUBHOIO U HedepMEHTaTUBHOIO 3BEHa

aQHTUOKCMAAHTHON 3aLMTbl OpraHn3mMa YenoBeka;

e 3HaeT MeTodbl KOHTpPOJ1A 3¢)¢)eKTI/IBHOCTI/I beHKLI,VIOHIApOBaHI/IFI aHTUOKCUOAHTHON CUCTEMbLI B

npon3BoACTBE N HAY4HbIX UCCnenoBaHUAX;

e yMeeT NoNnb30BaTbCA HOMEHKNATYpPOr U Knaccudukaumen 61onormyeckn BaxHblXx COeAMHEHUN,

NMPUHATON B BUOXUMUNA;

e YyMeeT onepunmpoBatb OCHOBHbIMU OMOXUMUYECKUMU  MOHATUSAMM

N3N0XEeHUN TeopeTnvHeCKUx OCHOB npegmMeTa,

ANarHoCTukKun

n TepMMHOHOFMeﬁ

e Bllageetr MeToaamMu onpeaerneHnAa akTuBHOCTU (bepMeHTOB aHTUOKCUOAHTHON 3almnThbl B

6uonpobax;

e BJlageet MeTogamMmun onpegeneHnAa  KOHUeHTpauuun Heq)epMeHTaTMBHbIX

(rmyTaTuoHa, Tokodepona) B buonpobax;

adHTUOKCNOAHTOB

MpooeMOHCTPUPOBaHbl:  3HaAHWA  BO3MOXHOINO  MepeyHs
obopynoBaHWA M OCHOBHble NPUMHUMMbI, Jflexawue B OCHOBe
COBpPEMEHHbIX METOA0B OU3NKO-XMMUYECKOIN Gruonorumn, Heobxoanmmble
ANs  BbIMOSIHEHMSA  HaAy4HO-UCCNELOBaTENbCKUX  MONEBbIX U
nabopaTopHbIX B1onormyeckKmx pabot no oLeHKe
cBoboaHopaanKanbHoro romeocTasa opraHuama, BKItoYas
uccnefoBaHne reHepauny akTUBHbIX bOpM KUCNopofa B OpraHusme
YyenoBeka U XMBOTHbIX, MEXaHU3Mbl OEWCTBUS U NyTU Pperynsaumm
OCHOBHbIX @HTUOKCMAAHTHLIX CUCTEM OpraHuama, MOSeKynspHble
MeXaHuU3Mbl pa3BuUTUA 3aboneBaHuil, 06YCNOBMIEHHbLIX HapyLUEHUSMU
MeTabonMama W COMPSIXEHHbIX C WU3MEHEHMEM WHTEHCUBHOCTM
cBob6oaHOpaAMKanbHbIX MPOLLECCOB; OCHOBHbIE TEXHUYECKME CPEACTBA

YpoBeHb
KpuTepuu oueHMBaHns KOMNETEHUMN cchopmupoBaH LLikana oueHok
HOCTHU
KOMMETEHLNN
MonHoe cooTBeTcTBME oOTBeTa obyvawouieroca BceM | [1o8bileHHbIl OMJIUYHO
nepeyvmcrieHHbIM KpUTEPUAM. yPOBEHb

3abonesaHui,




noncka Hay4Ho-61Monornyeckomn MHopmMmaLmMmn, yHMBepcarbHble NakeTbl
NPUKNagHbIX  KOMMbIOTEPHbLIX MPOrpamMM, OCHOBHblE  MPUHLMIbI
co3faHua 6a3 akcnepuMeHTanbHbIX 6MOIOrMYeCcKUX AaHHbIX 1 paboThbl
¢ 6uonorunyeckon nHcopmaumein B rinobdanbHbIX KOMMbIOTEPHbIX CETSX,
Heobxoaumble ansa pelueHus 3apay no oLeHke
cBoboaHopaanKanbHoro romeocTasa opraHusma, BKIOYas
uccrnepoBaHue reHepauumn akTMBHbIX (POPM KUCRopoaa B OpraHu3me
yenoBeKa W XMBOTHbIX, MEXaHU3Mbl AEWCTBUS M NyTU perynsuuun
OCHOBHbIX A@HTMOKCMAAHTHbIX CWUCTEM OpraHu3ma, MOJSEKYNAPHbIE
MeXaHW3Mbl pa3BuTUA 3aboneBaHuil, 06YCNOBMEHHbLIX HapyLUEHUAMMU
MeTabonnuama U COMPSAXEHHbIX C W3MEHEHUMEM WHTEHCUBHOCTU
cBobOAHOpaAMKanbHbIX MPOLLECCOB;

YMEHUS U3 BO3MOXHOIO MepeyHs obopypoBaHus ans
BbINOSIHEHUSI HAYYHO-UCCNEeaoBaTENbCKMX MOMEBbLIX U NabopaTopHbIX
B6uonornyecknx paboT no hU3MKO-XMMUYECKON BMONOrMM OCO3HAHHO
BblbupaTb Haubonee agekBaTHble MOCTABMEHHbLIM 3ajayYaM MeTOAbl
uccnepgoBaHna, a Takke Haubonee 3HauMMble  pe3ynbTaThbl,
MOMYyY€HHbIE C MOMOLLbI0 AaHHbIX METOAOB; UCMOMb30BaTb OCHOBHbIE
TEeXHUYeCcKne cpeacTBa Noucka HaydHo-6mosormyeckon nHdopmaumu,
YHMBepcanbHble MNaKeTbl MNpPUKNagHbIX KOMMbIOTEPHBLIX MPOrpamMm,
co3paBaTb 0a3bl  3KCMEpPUMEHTanbHbIX OMONOrMYEeCKMX [AaHHbIX,
pabotatb ¢ ©Ouonornyeckon uHcopmauuen B rnobanbHbIX
KOMIMbIOTEPHBIX CETSAX C LENbl NpUobpeTeHns yMeHUI Nonb30BaTbCs
HOMEHKNaTypon 1  knaccudmkaumen OUOMOrMYEecKU  BaXHbIX
COeIHEHUN, TMpUHATOA B OMOXMMMM, a TakkXe onepupoBaTb
OCHOBHbIMU BUOXUMUYECKMMWU MOHATUSIMU U TEPMUHONOrMEN npwu
N3MOXEHNN TEOPETUYECKUX OCHOB NPeaAMETa;

HeoOXoAuMMble  HaBblkM  3KCMjlyaTauum  COBPEMEHHOMN
annapaTtypbl M 00opyooBaHUS  Af11 BbIMNONIHEHWMS  Hay4HO-
nccnepoBaTernibCKUX NoneBbiX U NabopaTopHbix Guonormyecknx pabot
no oueHke cBOOOAHOpPaAMKanbHOro romMeocTasa opraHusma, B TOM
yucne OornpefeneHniy akTMBHOCTU (DEPMEHTOB aHTUOKCUMAAHTHON
3awmuTtel B 6umonpobax, KOHUeHTpaumm  HedepMeHTaTUBHbIX
aHTMoKcuaaHToB B 6uonpobax, a Takxe crnocobamu onTummusauun
UCMNOSb3YEMbIX AJ11 KOHKPETHOW LLEeNnM MEeTOAOB B COOTBETCTBUU C
3apadent; UCMOMb30BaHUS OCHOBHBIX TEXHUYECKMX CpeacTB Mnowucka
Hay4Ho-bmonornyeckon MHgopMauuKn, yHUBEpPCasbHbIX MaKeToB
NpUKNagHbIX KOMIMbIOTEPHBIX nporpamm, co3paaHus 6a3
3KCNeprMeHTasnbHbIX 6uonormyecknx OaHHbIX, paboTbl C
6uonornyeckon MHgopmaumen B rnobanbHbIX KOMMbIOTEPHBIX CETSX,
HeobXoaMMbIMU ANl OUEeHKM cBoboaHOpaaMKanbHOro romeocrasa
opraHM3ama, B TOM 4uUcne onpefenieHnss akKTUBHOCTU (DEPMEHTOB
aHTUOKCUAAHTHOM 3aLmnThI B 6ronpobax, KOHLLEHTpauun
HedepMeHTaTUBHbIX aHTUOKCMAAHTOB B 6rMonpobax.

OTBeT Ha KOHTpOJ‘IbHO—I/I3MepVITeJ'IbeII7I mMaTtepuan He COOTBEeTCTBYEeT
ofHOMY (OBYM) U3 MepeyvucreHHbIX nokasaTenemn, Ho obydatowmiics
hbaeT npasuiibHble OTBETbI Ha A0MNOJIHUTESIbHbIE BOMNPOCHI. Tpe6yr0Tc;|
HaBoZsALLMe BONPOCh! Ans dopMMpoBaHWE LIeSIOCTHOro OTBETA.

Ea3zosbil
yPOBEHb

XOpOowo

OTBET Ha KOHTPOJIbHO-U3MEPUTESIbHBIA MaTepuan He COOTBETCTBYET
nobbiM  Tpem  (4YeTblpeM) U3 MepeyucsieHHbIX MokasaTenen,
obyyvatomiicsa AaeT HenosHble OTBETHI HA AOMOSHUTESNIbHbIE BOMPOCHI.
TpebyloTca HaBogsAwme Bonpocbl Ans (OpMUPOBaHMA LIENOCTHOIO
oTBeTa Ha BoOMpoc. [JeMOHCTPUpPYeT 4YacTU4Hble 3HaHWUA, YMEHUS U
HaBbIKW.

lMopozoenili
ypogeHb

ydoenemeopumerib
HO

OTBET Ha KOHTPOJIbHO-U3MEPUTESbHBLIA MaTepuan He COOTBETCTBYET
natm u 6Gonee nepeyncneHHslM nokasatenam. O6yyarowmincs
[EMOHCTPUPYET OTPbIBOYHbIE, (DparMeHTapHble 3HaHWsA, Aomnyckaet
rpybble omnbKM Npy OTBETE Ha BOMPOCHI.

Heydosremesopume
JIbHO
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NUCT COrMACOBAHUA'
PABOYAA NPOrPAMMA YUYEBEHOW ONCLNIIVHBI

HanpaBnenue: 06.03.01 buonorua
Oucunnnuua 61.0.34 CBobogHopagukanbHble NpoLecchl B buocucremax
Mpodunb nogrotoBkn: buomeguumHa

®dopma 0byyeHnss o4Hasa

YyebHbit rop, 2026-2027

OTBeTCTBEHHbIN UCNONMHUTENb

_._ 20
domkHocmsb, nodpasderieHue noonucek pacwugposka nodnucu
COIMACOBAHO
KypaTtop OO
Mo HanpasneHuo/crieLmansHOCTy TH.MNMonoBa . 20

rnoonuck pacuwughposka rodnucu
HauanbHuk otgena obcnyxmeanua 3HB . 20
rnoonuck pacuwiughposka nodnucu

Mporpamma pekomeHgoBaHa HMC

HaumMeHo8aHue thakyibmema, cmpykmypHo20 rnodpas3deneHus

npoTokosn Ne OT.ccovennnn. 20 .

“Ha obpa3oBaTenbHOM nopTasne «ANeKTpoHHbIM yHuBepcutet BIry» HE PASMELLAETCHA




NMUCT USMEHEHMAT

PABOYEW MPOrPAMMbI YYEBEHOW ONCUMMNNHBI

HanpaBneHue/cneunanbHOCTb

KOO U HaumMeHoB8aHue HaripasneHus/creyuansHocmu
OucuunnuHa

KOO U HaumeHogaHue AuCUUrNIUHbI
Mpodmnb nogroToBku/cneunanusaums

8 coomeemcemasuu ¢ Y4yebHbIM rniaHom

®dopma obyueHus

Y4yeOHbIN rof,

B cBaA3un (Ha ocHoBaHuK)
nanoxuntb n. __ Pl B cnepytowen pegakumm:

OTBeTCTBEHHbIN UCNONMHUTENb

.20
OormKkHoCcmMb, nodpa3sdesieHue rnoonuchk pacwugposka nodnucu
COIMACOBAHO
KypaTtop OOI
Nno HanpaBneHuo/cneunanbHOCTH . 20
rnoonuck pacuwughposka rodnucu
HauanbHuk otgena obcnyxmsanua 3HB . 20
rnoonucek pacuwiughposeka nodnucu

N3meHeHns Pl pekomengosaHbl HMC

HaumeHosaHue dJaKynbmema, CMPYKmMypHoOeo noOpaadeneHUFl

npoTtokosn Ne OTeeveenne 20 .

t Mpn Hannuum PA3MELWLAETCA Ha oOpa3oBatenbHOM nopTane «JfEeKTPOHHbIN
yHuBepcurtet BI'Y»




