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PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHBI
B1.0.34 CBob6ogHopagukanbHble Npoueccbl B Guocmcremax

1. Koa u HauMmeHoOBaHMe HanpaBrneHusa noarotoBku: 06.03.01 Bruonorus
2. NMpodwmnb noarotoBku: buomeavumnnHa, buoduamka, buoxumms, botaHuka, FeHeTurka,
3oonorusg, Pusmonorms

3. KBanudumkauma BbinyCcKHUKa: 6uonor
4. ®dopma ob6yyeHusn: OyHas

5. Kacheapa, oTBevarwas 3a peanmsauyuio QUCLUUNIUHBLI: kadeapa MeauuUMHCKON GUoxmmmnm u
MUKpoBMonornm
6. CoctaBuTtenu nporpammsbi:, CemennxuHa A.B. k.6.H., goueHT, ArapkoB A.A., K.6.H., IOLIEHT.

7. PekomeHaOBaHa: Hay4yHO-MeToAMYEeCKMM COBETOM MeanKo-Guonorndeckoro dakynsteta ot
23.03.2023 npotokon Ne 2

8. YuebBHbIN roa: 2024-2025 CemecTp(bl): 7



9. Llenn n 3apaym y4e6HON ANCUUNIIUHDBI

Llensimu oceoeHusi y4ebHoU OucyuriuHbl 61150 mcs:

Hay4nTb CTygeHTa (buonora) NPUMEHATb NPU U3YYEeHUN NocneayrLnX ANCUMNITMH 1 NPy
npodeccuoHanbHOM OeATenbHOCTU CBedeHUA O ponv cBoOGOAHOpaauKanbHbIX MPOLECCOB B
HOPMamnbHOW >XKM3HEAEATEeNbHOCTU OpraHuamMa, a Takke WX naTtoU3NONOrMYECKNX U
TOKCUKOIOIMMYeCcKnx acnektax AencTBuS.

3adayu y4yebHoU OuCUUMNIUHBI:

obecneynTb NOHMMaHNe MOSEKYNSPHbIX MEXAHU3MOB reHepauun akTUBHbIX ()OPM Kucropoaa B
OpraHn3Me 4erioBeka N XXMBOTHbIX; YMEHUsI MONb30BaTbCsl HOMEHKNaTypor U Knaccudmkaumen
GUonorMYeckn BaxkHbIX COEAUHEHUIA, MPUHATON B GUOXUMNM; 3HAHMST MOTEKYTISIPHON CTPYKTYpbI,
MeXaHW3MOB OENCTBUSI U MyTel perynsumm OCHOBHbIX aHTUOKCUMAAHTHLIX CUCTEM OpraHvM3ma;
YMEHUS OnepupoBaTb OCHOBHLIMU BUOXUMUYECKUMU MOHATUSAMU U TEPMUHOMOTMEN Mpu
N3NOXEHUM TeopeTUYEeCcKMX OCHOB NpeaMeTa; 3HaHWS  MOJIEKYNSIPHbIX  MeXaHW3MOB
3aboneBaHuni, 00YCMNOBMNEHHbIX HAPYLIEHMSMU MeTabonnaMa U CONPSPKEHHbIX C U3MEHEHUEM
WHTEHCMBHOCTM CcBOGOAHOpPaAMKarbHbIX NPOLIECCOB; MOHUMAaHUS  MPUHLIMMNOB  OCHOBHbIX
METOAOB OMOXMMWYECKOW AMarHOCTUKM 3aboneBaHui, COMpOBOXAANLWMUXCH WU3MEHEHUSIMU
YPOBHSI (DEPMEHTATMBHOTO W He(EepPMEHTATMBHOrO 3BEHa aHTUOKCUMOAHTHOW  3aluThbl
opraHn3Ma 4YenoBeka; KOHKPETHbIX 3HAaHUIN O NMPUMEHEHUN METOA0B KOHTPONs 3pdeKTUBHOCTH
PYHKUMOHMPOBAHMS aHTUOKCUMOAHTHOM CUCTEMbI B MPOU3BOACTBE U HayYHbIX UCCIEeL0BaHUSIX.

10. MecTo yyebHOM ancuunuHbI B cTpykType OOI:
Obsa3aTenbHas AgncumnnuHa obsasaTenbHom Yactn bnoka 1

11. MnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnnuMHe/Moaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIE C NnaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs o6pa3oBaTeribHON
nporpamMmbl (KOMNETEHUUSMU) U MHAMKATOPaMM UX AOCTUKEHUA:

Kop HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHns

KOMNeTeHuuun
Or1K- CnocobeH OrliK-2.1 OemoHcTpupyeTt 3HaTb:

2 NPUMEHATb NoHVMaHue BO3MOXHbI ~ nepeyeHb  0b6opyaoBaHUs U
NPUHLNMbI NPUHLMNOB OCHOBHble MPUHUMMBLI, nexawmne B OCHOBE
CTPYKTYpHO- PYHKUNOHNPOBAHUSA | COBPEMEHHBLIX MEeToOOoB  OU3NKO-XUMUYECKOWN

PYHKUMOHaNbHON cucTeMbl 6uonorvn, HeobxoouMMble [AONA  BbIMNOSHEHWS
opraHusaumm, Xn3HeobecneyeHnst | Hay4yHO-MCCreaoBaTENbCKUX noneBbIX "
ncnonb3oBaTb M romeocTaTnyeckon | nabopatopHbix Guonornyeckux paboTt No oueHke

cdumsmonornyeckme, perynsumu cBobogHOpagmkanbHOro romeocTasa opraHnsma,
uuTOonornyeckme, XNU3HEHHbIX BKNIOYasA MCCrnegoBaHWe reHepaumMm akTUBHbIX

Broxumunyeckue, dyHKUMA Y dopM Kucropoga B OpraHn3Me 4YerioBeka W
B6uomanueckne pacTeHun, XKMBOTHbIX, MEXaHuU3Mbl [EeNCTBMA U NyTu
MeToAbl aHanm3a XMBOTHbIX U perynsumMm OCHOBHbIX aHTUOKCUOAHTHBIX CUCTEM
ONS OLEHKM 1 YyernoBeka, cnocobbl | opraHn3ma, MOMeKynsipHble MeXaHU3Mbl

Koppekumu BOCMPUATUSA, pasBuTUS 3aboneBaHni, 06YyCNoBNEHHbIX

COCTOSIHUS XKUBbIX XpaHeHus U HapyLeHusM1 mMeTabonuama M CONPSHKEHHBIX C
0OBbEKTOB U nepegayu N3MEHeHneMm WHTEHCUBHOCTU
MOHUTOpWHra WHopmaLuuu, cBobogHOpaaMKanbHbIX MPOLECCOB.

cpeabl ux OopueHTUpyeTCs B YmMeTb:

obutaHus COBPEMEHHbIX M3 BO3MOXHOIO nepeyHss obopygoBaHusa Ans
MEeTOANYECKMX BbINOMHEHNS Hay4HO-MCCneaoBaTenbCKNX
nogxopax, noneBbiXx W nabopaTopHbiX  BUONOrMYECKUX
KOHUENUUsx n pabor no  UINKO-XMMUYECKOW  Buonorum
npobnemax OCO3HaHHO BblbMpaTb Hanbornee agekBaTHblE
dusnonoruu, nocTaBMneHHbIM 3agjayam MeToAbl
uuTonorum, nuccrnefoBaHus, a Takke Haunbornee 3HadMMble
Buoxumun, pesynbTaTtbl, NOMy4YeHHble C MOMOLLbI [aHHbIX

B6uocunankum, MEeTOO0B.

UMMYHONOMMM Bnagetsb:
Heo6X0ANMbIMK HaBblkamMu aKcnnyaTaumu




COBpEMEHHOW annapaTypbl 1 obopyaoBaHusa ans
BbIMNOMHEHNS Hay4HO-MccneaoBaTenbCKUX
noneebiX U nabopaTopHbiX BUONOrM4eckmx
paboT no oueHke cBoboaHOpaaNKaNbLHOrO
romeocrasa opraHumsma, B TOM  4ucne

onpeaeneHuno aKTMBHOCTM dhepmeHTOB
aHTMOKCMOAHTHOM  3awuTbl B Guonpobax,
KOHLIeHTpauun HedepMeHTaTUBHbIX

aHTMOKCMaaHToB B Ouonpobax, a Takke
cnocobammu ONTUMMU3ALUM  UCMONb3yeMbIX ANs
KOHKPETHOW Lenn MeTOAOB B COOTBETCTBUM C
3agaven

OliK-2.3

MpyumeHsieT 3HaHne
NPUHLUMNOB
KNEeToOYHOMN

opraHusaumm
ounonorn4yeckmx
0OBbEKTOB,
Brodn3n4eckux un
ONOXUMUNYECKNX
OCHOB, MEMOpPaHHbIX
NnpoLieccoB n
MOJEKYNSIPHBIX
MeXaHN3MOB
KU3HEeOeAaATenbHOCTH
, IMMyHORMoruu, a
TaKkke
aKcnepuMeHTanbHbl
X METo0B AJ1A
peLueHus
npodeccnoHarsnbHbIX
3apavd

3HaThb:

OCHOBHble  TeXHWYecKMe CcpeacTBa  nowcka
Hay4HO-b6uonornyeckon MHdopMauuu,
yHMBepcarbHble nakeTbl NpUKNagHbIX
KOMMbIOTEPHBIX MPOrpamMm, OCHOBHbIE MPUHLMNbI
co3gaHus 6a3 3KCNnepMeHTanbHbIX
OuonorMyeckux  OaHHbIX M paboTel  C
OGuonoruyeckon WHdopmaumein B rnodanbHbIX
KOMMbIOTEPHBIX ~ CETAX, Heobxogumble AnA
pelueHus 3agad no oLeHKe
cBobOAHOpaAMKaNnbHOro roMeocTasa oOpraHnsma,
BKNIOYasd MCCnegoBaHWe reHepauun akTUBHbIX
dopm Kkmncnopoga B OpraHM3Me YerioBeka Wu
XWBOTHbIX, MEXaHM3Mbl [OENCTBUA U  MNyTH
perynsaumMm OCHOBHbIX aHTUOKCUOAHTHBIX CUCTEM
opraHuama, MOJIEKYNsipHbIE MEeXaH13Mbl
pasBuUTUA 3abonesaHui, 06YyCMNOBMNEHHbIX
HapyLeHnsaMn mMeTabonuama M COMNPSHKEHHBIX C
N3MeHeHnem WHTEHCUBHOCTU
cBobogHOpaaMKanbHbIX MPOLECCOB.

YmMeTb:

MCnonb30BaTb OCHOBHbIE TEXHUYECKUE cpeacTea
nmoucka Hay4yHO-OMonornyeckon uHdopMauuu,
yHMBepcarbHble nakeTbl NpUKNagHbIX
KOMMbIOTEPHBIX MporpaMM, co3gaBatb 6asbl
3KCnepvMeHTanbHbIX BUONorMyecknux  AaHHbIX,
pabotatb Cc Guonormyeckon wuHdopmauven B
rnobanbHbIX KOMMbIOTEPHBIX CETAX C  Lenbio
nprobpeTeHns yMeHUN nonb3oBaTbCs
HOMEHKNaTypou n Knaccudpmkaumen
Buonormyeckn BaXXHbIX COEAUHEHWIA, MPUHSITON B
ouoxummnn, a TaKke OnepupoBaTb OCHOBHbLIMU
OUOXUMUYECKMMU MOHATUAMU U TEPMUHOIIOTMEN
npuv N3noxXeHun TeopeTU4eckmx OCHOB
npegmeTa;

Bnapgetb:

HeOOXOAMMbIMW ~ HaBblkaMWM  UCMONb30BaHMS
OCHOBHbIX TEXHUYECKNX CPeaCTB Momcka Hay4Ho-
Buonormyeckon MHMOPMALMKN, YHUBEPCANbHbIX
NMakeToB NMPUKNAAHbIX KOMMbIOTEPHBIX NPOrpamMm,
co3faHus 6a3 3KCnepuMeHTanbHbIX
BGuonormyeckux OaHHbIX, paboTbl c
Guonoruyeckorn uMHdopMauneinn B rnobdanbHbIX
KOMMbIOTEPHBLIX  CETHAX, HeobxooumbIMKM 4NN
OUeHkM cBoDOAHOpPAOUMKanbHOro romeocTasa
opraHusma, B TOM u4ucne onpefeneHus
aKTUBHOCTU (epMEHTOB  aHTMOKCUOAHTHON
3aWunThbl B Huonpobax, KOHLIeHTpaLuu
HedepMeHTaTUBHbIX aHTUOKCUOAHTOB B
Guonpobax.




12. O6bemM gucuUNNUHbI B 3a4eTHbIX eanHuuax/yac. — 3/108.

®dopma NpoMexyTOYHOMU aTTecTauum 7 CEMECTP — 3K3aMeH

13. TpypoemkocTb No Buaam yuyebHon paboTbl

TpynoemMKkocTb
Bupg yyebHor paboTbl Bcero o cemecTtpam
7 ceMecTp
AyanTOpHbIE 3aHATUSA
nekumm 16 16
B TOM 4mChe: npakTnyeckme
nabopaTtopHbie 32 32
CamocTosaTenbHasi paborta 24 24
B TOM Ymncne: KkypcoBas pabora (npoekT)
dopma NPoOMEXYTOYHOM aTTecTaumnn 36 36
(ak3ameH — 36 yacoe)
UToro: 108 108

13.1. CogepxaHne gUCUUNIINHLI

n/n Peanusauns pasgena
HaumeHoBaHwue pasgena
AMCLINIAHBL CopepxaHve pasgena QUCUUnIvHbI ANCLMNINHBI C I'IOMOU.I,*blO
OHNawviH-kypca, QYK
1. Nlekuum
1.1 AKTMBHbIE (DOPMBI KMCNOpoaa BeeneHne. CBoboaHbIE pagukansl, OYK "OneKkTpoHHbIN
W NX reHepaums. obpasyoLmnecs B KrneTKax XXMBOTHbIX U | yHUBepcuteT BI'Y"
yernoBeka. AKTUBHbIE (HOPMb (MOODLE). MonekynsipHble
KMcnopoaa u ux reHepaums. OCHOBbI pa3BUTUS
Xapakrepuctuka oCHOBHbIX ADK. NnaTonorMyecKknx nNpoLLeccos
CynepoKkcuaHbI aHMoHpaamnkan. https://edu.vsu.ru/course/vie
MmppokcunbHbIA pagukan. MNMepokeug w.php?id=4578
Bogopoaa. CUHIMETHbIN Kucnopog,.
Okeng asota. Pagukan kosH3mma Q.
1.2 AHTMOKCUOAHTHas 3awmTa. CsoboaHopagukanbHoe QYK "OneKTpoHHbIN
(nepokcugHoe) okucneHme nMnuaos. yHuBepcuteT BI'Y"
AHTMOKCUAAHTHas 3awmTa. 3awmTta ¢ (MOODLE). MonekynsipHble
NMOMOLLIbKO (DEPMEHTOB. OCHOBbI pa3BUTUS
HedepmeHTaTBHAA aHTUOKCMAAHTHAS | NATONOrMYEeCKMX NPoLEeccoB
3awmTa. https://edu.vsu.ru/course/vie
w.php?id=4578
1.3 MaTodwusnonornyeckune n Ponb akTuBHbIX hOpM K1CIIOpOAa B QYK "OneKTpOoHHbIN
TOKCUKONOrM4Yeckne acnekThbl CcepAeYHO-COCYAMCTOM NaTonornun. yHusepcuteT BI'Y"
aenictens A®K n 3HaveHne Ponb akTuBHbIX (hOpM K1CIIOpOAa B (MOODLE). MonekynsipHble
cBobogHOpaamKanbHbIX BGPOHXO-NErOYHON NATONOMMK. OCHOBbI pa3BUTUS
npoLLeccoB A11s HoOpMarbHOM AKTMBHbIE (POPMBbI KUCOpoaa B naTonornyecknx nNpoLLeccos
KN3HeOesTeNnbHOCTH npoueccax kaHueporeHesa. Yyactue https://edu.vsu.ru/course/vie
opraHusma. aKTMBHbIX OOPM Kucnopoaa B w.php?id=4578
npoLieccax cTapeHus opraHM3ma.
Pusnonorndeckune acpdektol AOK.
2. MNMpaKkTnyeckune 3aHaTusa
2.1
2.2
3. JTabopamopHbie pabomsbi
3.1 AkTuBHbIE popMbl kucriopoda | TexHuka 6e3onacHocTy paboTbl B QYK "OneKTpoHHbIN

N X reHepauus.

Buoxnmmnyeckon nabopartopun.
MeToakl onpegeneHnst cBOGOLHbIX
paguvkanoB B BUONOrMYeckmx
XugkocTtax. Metopq
OMOXeMUNIOMMHECLEHLINN.

yHusepcuteT BI'Y"
(MOODLE). MonekynsipHble
OCHOBbI Pa3BuUTKS
NaTonorMyecknx NpoLEeccoB
https://edu.vsu.ru/coursel/vie
w.php?id=4578

CeoboaHopagmkanbHoe OKUCreHne
B6uomakpomonekyn. lNMepokcmaHoe

QYK "OneKTpoHHbIN
yHuBepcuteTt BI'Y"
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okvucneHve nunuaos. [NpoaykTbl
NepPOKCUAHOro OKUCIIEHUS NUNNAOB:
ONEHOBbIE KOHbIOTaThI,
ManoHoBbIAnanbaerna, CoeanHeHus
TMna ocHoBaHui Ludhdpa. MeToapl
onpegeneHns KoHUeHTpauum
NEePBUYHBIX M BTOPUYHbBIX MPOLYKTOB
NepOKCUOHOro OKUCIIEHNSI NMUNNAOB.
OnpegeneHne ypoBHS OUEHOBbIX
KOHblOraToB B bMomartepuane.

(MOODLE). MonekynsipHble
OCHOBbI pa3BUTUS

naTofiIorM4ecknx NpoLeccoB
https://edu.vsu.ru/course/vie

w.php?id=4578

MonsATne 06 anontose. dparmeHTaums
AHK.

OVYK "OneKTpOoHHbIN
yHuBepcutet BI'y"
(MOODLE). MonekynsipHble
OCHOBBbI pa3BUTUS
naTonorMyecknx nNpoLLeccos
https://edu.vsu.ru/coursel/vie
w.php?id=4578

OxucnurtenbHasa moaudmkaums
oenkoB. [NlocTaHOBKa MeToaa.

QYK "OneKTpOoHHbIN
yHuBepcuteT BI'Y"
(MOODLE). MonekynsipHble
OCHOBbI Pa3BUTUSA
naToNornyecknx NpoLeccoB
https://edu.vsu.ru/course/vie
w.php?id=4578

Tekywas atTectaums no Teme:
«CBobOgHblE pagukansl,
obpasyloLmnecs B KneTkax Yernoseka u
XMBOTHbIX. AKTUBHbIE (HOPMb
Kucnopoga v ux reHepauus».

QYK "OneKTpOoHHbIN
yHuBepcuteT BI'y"
(MOODLE). MonekynsipHble
OCHOBbI pa3BUTUS
NaTonorMyecknx nNpoLLeccos
https://edu.vsu.ru/courselvie
w.php?id=4578

3.2 AHTUOKCMAAHTHas 3awuTa. O6Las xapakTep1cTumka QYK "OneKTpOoHHbIN
aHTUOKCUOAHTHOM CUCTEMBI. yHusepcuteT BI'Y"
depMeHTaTUBHOE 3BEHO (MOODLE). MonekynsipHble
aHTUOKCUOAHTHOW CUCTEMBI. OCHOBbI pPa3BUTUS
OnpepgeneHne akTMBHOCTW KaTanasbl B | MaTonorMyeckmMx npoLeccos
6uomaTepuane. https://edu.vsu.ru/coursel/vie

w.php?id=4578
Xapaktepuctmka HedoepMmeHTaTneHoro | YK "OneKTpoHHbIN
3BEeHa aHTUOKCUAAHTHOW CUCTEMBI. yHuBepcuteT BI'Y"
OnpegeneHne ypoBHS (MOODLE). MonekynsipHble
BOCCT@HOBIEHHOrO ryTaTuoHa B OCHOBbI pa3BuUTHA
Bbuomatepwnane. naTonorMyecknx NpoLeccos
https://edu.vsu.ru/course/vie
w.php?id=4578
AckopbuHoBas KucnoTa, kak QYK "OneKTpOoHHbIN
KOMMOHEHT HedhepMEHTATUBHOIO yHuBepcuteT BI'Y"
3BeHa aHTMOKCUOAHTHOW CUCTEMBI. (MOODLE). MonekynsipHble
OnpepeneHue KoHLEeHTpauum OCHOBBbI pa3BUTUS
acKopOMHOBOW KMUCMOTbI B CbIBOPOTKE naTonorMyecknx NpoLeccos
KpOBMW. https://edu.vsu.ru/coursel/vie
w.php?id=4578
TekyLlasa aTTecTaumns no Teme: QYK "OneKTpoHHbIN
«Cuctema aHTUMOKCMOAHTHON 3aLUUThI yHusepcuteT BI'Y"
opraHusma 4YerioBeka v XXMBOTHBIX». (MOODLE). MonekynsipHble
OCHOBbI Pa3BuUTMSA
NaTonorMyecknx NpoLEeccoB
https://edu.vsu.ru/course/vie
w.php?id=4578
3.3. MaTocumsmnonormyeckue n MoarotoBka pedepatmBHbIX paboT no | QYK "OnekTpoHHbIN

TOKCMKONOrnM4eckme acnekrhbl
pencteus APK n sHayeHune
cBobogHOpaanKanbHbIX
NpoLIeCCOB A1 HOpMaIibHOW

Teme «AKTVBHble (DOpMbI K1ucropoaa B
HopMe M npu natonorum». WTtoroeoe
3aHsATUe

yHuBepcuteT BI'Y"
(MOODLE). MonekynsipHble
OCHOBbI Pa3BUTHSA
NaTonorMyecknx NpoLEeccoB
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KU3HEeOeATeNnbHOCTH https://edu.vsu.ru/course/vie
opraHuama. w.php?id=4578

13.2. Tembl (pasgenbl) QUCUUNIIMHBI U BUAbI 3aHATUN

Buabl 3aHATUIN (KONMYECTBO YacoB)

Ne HanmeHoBaHue TeMbI

CamocTosaTenbHas
n/n | (pasgena) gucumnnuHbl | Jlekuun MpakTuyeckme | JlabopaTtopHble

pa6oTa Bcero

1 AKTUBHbIE GOPMbI
Kucrnopoga u mx 8 16 8 32
reHepaums.

2 AHTMOKCUAAHTHas
3awmrTa.

3 Matodumanonormyeckue n
TOKCUKONOrndeckune
acnekTbl genctena AOK n
3Ha4veHune
cBoboHOpaauKanbHbIX 4 2 8 14
npoueccos Ansi
HOopManbHoOM
XNU3HEeOeATeNnbHOCTH
opraHusma.

4 MoaroToBKa K 3K3aMeHY 36
(36 yacoB)

11 | Utoro: 16 32 24 108

14. MeToan4yeckue ykasaHmA Ans o6y4aroLmMxXca No 0OCBOEHUIO AUCLUMNIIUHDI:

MNpun peanusauum OUCLUMNMAMHBI MOTYT MCMNONb30BaTbCsl ANIEMEHTbI 3MEKTPOHHOro ObyyeHus u
ANCTaHUNOHHbIe 06pa3oBaTernbHble TEXHONOMMM

CTyOeHTbl 3HaKOMATCA C TeOopeTUYecKMM MaTepuarioM B Npouecce NEeKUMOHHOro Kypca,
CaMOCTOATENbHO npopabaTbiBalOT M yCBaMBAKOT TeEOpPETUYECKMe 3HaHUA C  UCNOSib30BaHWEM
pekomeHayemon y4ebHon nutepaTtypsbl, y4ebHO-MeToaUYECKNX NOCOBUIA.

Ha npaktuyeckmx 3aHaTuAX CTygeHTbl nubo uHamBMayanbHO, Nnbo B cocTaBe MarnbiX rpynn
BbINONHAT Yy4ebHyto paboTy. B xoae BbINOMHEHUSA MpakTuyecknx paboT cTyaeHTbl npuobpeTaroT
HaBblkK, HeobxoauMMble ANA NpPOBeAeHWUs psaa  KIMHWYECKMX nabopaTopHbIX MCCNeaoBaHUM Ha
MONEKYNAPHOM YpOBHE WM (POPMYNMPOBKN BbIBOAOB O MOPMORYHKLMOHANBHOM, (OU3MONOrNMYeCcKoM
COCTOSSHUM W NaToONorM4yeckMx mnpoueccax B OpraHM3Me 4YenoBeka Ha OCHOBE COBPEMEHHbIX
BUOMEANLIMHCKNX TEXHONOMMIA, UCNONb3yeMbIX B OMArHOCTUKE W Tepanuu, a Takke ONS NpoBeAeHUs
aHanu3a pesynbTaToB, NONy4YeHHbIX B XoAe paboTbl C MHPOPMaLMOHHBIMK Ba3amn AaHHbIX, UMEOLLUMU
npakTU4yeckoe 3HayeHue O MOJSIEKyNsApHOW GuMomMeauuMHbl, C Lenbio BbISABEHUA HOBbIX obnacten
nccnenoBaHusa n npobnem B cpepe pa3paboTkn BUOXUMUYECKMX N (PUBUKO-XMMNYECKUX TEXHOSOMMIN B
MeauumHe W 34paBOOXpPaHeHUW, B TOM 4uUcne C npumMeHeHuem |T- TexHonorun, anemMeHToB
LMcpoBmn3aLMm N «CKBO3HbLIX» TEXHOMNOIUN.

PesynbTaTtbl paboTbl, BkNoYas HeobXxoouMble pacyeTbl, 3aKNiYeHUs U BbiBOAbl, OTBETbl Ha
BOMpoChkl (3agaHund) odopmnsaoTca B paboyen TeTpagu ctygeHta. B koHue nabopaTopHOro 3aHaATus
pesynbTatbl W MaTepuansl npogenaHHon paboTbl OOKNagbIBalOTCSA  MpenogasaTento, npu
HeobxogumocTn obcyxpatoTca B rpynne (otyeT o nabopaTopHOM 3aHATMM). B cnydasx nponycka
nabopaTopHOro 3aHATUS MO KakMM-NMBO npuuMHaMm CTygeHT 00s3aH BbINOMHUTL OnpeaeneHHoe
3aJaHve Nof KOHTPOoNeM npenogasaTtens BO BpeMsi CaMOCTOSITENIbHOW paboThl.

Tekywan aTrectaums obecnedmBaeT NpoOBEPKY OCBOEHMS y4ebHOro marepuana, npuobpeTeHuns
3HaHWN, YMEHWA W HaBbIKOB B MNpoLecce ayauMTOPHOW U CaMOCTOATENbHOW paboTbl CTYAEHTOB,
dhopMMpoBaHNSE KOMMETEHLNNA.

TekyLlas atTectaunsi No AMCUMNNNHE NPOBOAUTCA ABa pasa B CEMECTP.

Tekywme artrectaumm BKIoYaloT B cebs peryndpHble OTYEeTbl CTYQEHTOB MO MPaKTU4ECKUM
paboTtam, BbINOfHEHWE TECTOBbIX U WMHbIX 3a4aHWA MO COOTBETCTBYIOLMM pasgenaMm MONEKYnspHOM
onomeanLUMHBbI.
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Mpy noaroToBKe K TeKyLlen atTecTauumn CTyAeHTbl U3YYaloT U KOHCMEKTUPYIOT peKoMeHOyeMYHo
npenogasatenem ydebHyl0 nutepatypy MO TeMaM JEeKUMOHHbIX UK nabopaTopHbIX 3aHATUN,
CaMOCTOSITENBbHO OCBaMBAOT NOHATUMHBIA annapaT, 3aKpensalT TEOPETUYECKME 3HAHMS.

lMnaHMpoBaHne W opraHMsauus Tekywen aTTectauum 3HaHWW, YMEHUWW U HaBbIKOB
OCYLLECTBIISIETCA B COOTBETCTBUM C COAEpXXaHMem paboder nporpammbl U KaneHaapHO-TeMaTUYECKUM
NSaHoM C nNnpumMeHeHneM oHaa OLEHOYHbLIX CPeacTB.

Tekywan aTTectauus sBnsieTcsa o0si3aTenbHOW, ee pesynbTaTbl OLEHMBAOTCA B OanibHOM
CUCTEME 1 MO peLLeHnto kadeapbl MOryT ObiTb Y4TEHbBI NPU NPOMEXYTOYHOM aTTecTauumn oby4aroLmnxcs.

dopMON MPOMEXYTOYHOM aTTecTaumm 3HaHUN, YMEHWA W HaBbIKOB OOy4YaloMXca SBNSEeTCA
3K3aMEeH.

O6y4yeHne nuu C OrpaHUYEHHbIMU BO3MOXHOCTAMW 340POBbSi OCYLLECTBNSAETCS C y4eTOM WX
NHANBMAYaANbHbIX NCUXOU3NYECKMX OCOBEHHOCTEN M B COOTBETCTBUN C MHAMBUAYAIbHOW NPOrpaMmMon
peabunutaumn.

Jlnua c HapyweHuem cryxa Ha NEeKUWOHHbIX 3aHATMAX W nabopaTopHbIX 3aHATUAX NpU
HeobXoOMMOCTM  MOryT  HaxoAUTbCA C  aCCUCTEHTOM, a Takke CypOonepeBOAYMKOM W
TUhnocypaonepeBoa4NKOM.

MpomexyTouyHas aTTecTtaums Ons nuy C HapylweHUsIMU Ccriyxa MNpOBOAMTCS B MUCbMEHHOWM
dopme, npu 3ITOM MCMoOnb3ylTCA 0OLWKne Kputepun oueHuBaHus. [lpu HeobxoammocTn, Bpems
NoAroTOBKM Ha 3Kk3amMeHe MOXeT ObiTb yBENMNYEHO.

[Ons nuu c HapyweHnem 3peHusi OOMNyCKaeTcs ayauarnbHoe npedocTaBfeHMe MHdopMaumm
(Hanpumep, ¢ ncnonb3oBaHMEM MPOrpaMM-CUHTE3ATOPOB peyn), a Takke UCNOSb30oBaHME Ha NEeKUUaX
3BYKO3anuCbIBaKOLWMX YCTPOUCTB (OUKTOOHOB M T.4.). Ha NEKUMOHHbIX 3aHATUSX U nabopaTopHbIX
3aHATMAX NPYM HEOOXOOMMOCTU OOMYyCKaeTCs NPUCYTCTBME aCCUCTEHTA.

Mpn npoBegeHUN NPOMEXYTOYHOW aTTecTauun Ans nvy C HapylweHWEM 3peHust TECTUpoBaHMNE
MoxeT ObiTb 3aMeHeHO Ha ycTHoe cobecegoBaHuMe no BonpocaM. [lpy HeobxoouMMocTW, BpeMsi
NoAroTOBKM Ha dKk3amMeHe MOXeT ObiTb yBENMYEHO.

Jlnua c HapylweHnssMn OMNOpHO-ABUraTeENbHOrO annaparta C Y4eTOM COCTOSIHUS UMX 300POBbS
YacTb 3aHATUA MOXET OblTb peanu3oBaHa AUCTAaHUMOHHO. Ha MEKUMOHHbIX 3aHATUSX U NabopaTopHbIX
3aHATUAX NPU HEOBXOANUMOCTU JOMNYCKAETCA NPUCYTCTBUE aCCUCTEHTA.

lMpomMexyTouyHass artTectauusa Ons nuy C HapyweHUsMW OMnOopHO-ABUraTenbHOro annapata
npoBOAMTCA Ha OOWWMX OCHOBaHMAX, MpU HeobxoouMOCTM npouedypa 9K3aMeHa MOXeT ObiTb
peann3oBaHa ANCTaHLNOHHO.

15. lNepeyeHb OCHOBHOM WU [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,

HeOGXOpMMbIX AnA OCBOEGHUA OUCLUUNIIUHBI (criucok siumepamypbkl oghopMasemces 8 coomaemcemasuu
¢ mpebosaHusmu OCT u ucrionib3yemcsi obuwjasi Ckeo3Hasi Hymepauusi 0s151 cex sudo8 UCMOYHUKO8)

a) OCHOBHaga nuteparypa:

Ne n/n NcTouvHMK

nyxoB, A.V. Buoxmmus ¢ ynpaxHeHusmm n 3agadamu : y4ebruk / yxos A.W., CesepuH E.C. — Mocksa :
M30TAP-Meguna, 2019 .— 384 c. — broxumums ¢ ynpakHeHUsaMn 1 3agadamu [SNekTpoHHbIN pecypc]: y4ebHuk /

1 noa pea. A. U. Myxosa, E. C. CeBepuHa - M. : TOOTAP-Meauna, 2019. — ISBN 5-9704-5008-6 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785970450086.htmI>.
MeavumHckasa buoxumums: natoxumus, anarHoctuka. NHterpatveHas Guoxumus. Perynaumsa metabonusma :
2 yyebHoe nocobue / . A. CyxaHoBa, [. U. KyabmeHko, B. HO. Cepebpos, I1. B. CnnpuHa. — Tomck : CublrMy,

2018. — 112 c. — TeKCT : aNeKTPOoHHbIN // JlaHb : aNekTpoHHO-6ubnunoTeyHas cnuctema. — URL:
https://e.lanbook.com/book/113564. — Pexum gocTtyna: Ansg aBTopu3a. Nonb3oBaTenen.

Oopxak, Y. C. buonornyeckas xumus : y4eb6Hoe nocobue / Y. C. Oopxak. — Kbizbin : Tysl'Y, 2018 — Yactb 1 —
3 2018. — 173 c. — TeKCT : aNeKTPOoHHbIN // JlaHb : aNekTpoHHO-6MbnNmnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/156257. — Pexum gocTtyna: Ang aBTopu3a. Nonb3oBaTenen.

CeBepuH, E. C. Broxumus : yuebHuk / nog pea. E. C. CeBepuHa. - 5-e u3a. , ucnp. un gon. - Mocksa : FTOOTAP-

4 Meawna, 2019. - 768 c. - ISBN 978-5-9704-4881-6. - TekcT : anekTpoHHbI // URL :
http://www.studmedlib.ru/book/ISBN9785970448816.html

6) fJononHWUTenbHas NMTepaTypa:

Ne n/n NcTOYHMK
CneunpaktukyM no 6uoaHepreTuke : ydebHO-meToauydeckoe nocobue / coctasutenu A. . lN'ypees [v ap.]. —
5 BopoHex : BI'Y, 2017. — 39 c. — TeKCT : 3aNeKTPOHHbIN // JlaHb : anekTpoHHO-6ubnuoTeyHas cuctema. — URL:

https://e.lanbook.com/book/154754. — Pexum gocTtyna: Ang aBTopu3a. Nonb3oBaTenen.

3eHkoB, Hukonam KoHcTaHTnHOBMY. OKMCAMTENBHbIN cTpecc : broxum. n natodumsmnon. acnektbl / H. K. 3eHkoB,
6 B. 3. JNlaHkuH, E. B. MeHblimkoBa .— M. : Hayka/ iHTepnepuoguka, 2001 .— 342, [1] c. : un., Tabn. — ISBN 5-
7846-0050-8 : 90.00.

7 OkucnutenbHbIn cTpecc. MaTtonornyeckne coctosHus n 3abonesanus / E.b. MeHblukoBa [u gp.] ; Hayy. LueHTp




KMWH. 1 akcnepumeHT. meanumHel CO PAMH [u gp.] .— Hosocubupck : APTA, 2008 .— 282, [1] c. : un., Tabn. —
Bubnuorp.: c. 203 - 283 .— ISBN 5-902700-15-9.
HoswukoBa U.A. KnuHnyeckas 1 nabopatopHas remartonorusi: ysebHoe nocobue [OnekTpoHHbIn pecypc] / N.A

8 HosukoBa, C.A. Xoaynesa. - Boiwanwas wkona, 2013. — 448 c. -
http://biblioclub.ru/index.php?page=book&id=235658

9 CeoboaHopaaukanbHble npouecckl B buocuctemax : yuebHoe nocobue / T.H. MNonosa [u gp.] .— Ctapbii Ockon :
Kvpunnuua, 2008 .— 188 c.

10 Brnagumupos HO.A. CBobogHopaavkansHoe OKUCTIEHNE NMNA0B U (hr3nyeckue CBONCTBA NMNUOHOIO Crios
6uonoruyeckmx membpaH / K0.A. Bnagumunpos // Buoduaumka. - 1987. - T.32, Ne5. - C.830-844.

11 Bnagumupos 0.A. CeoboaHble pagukansl B Guonorudeckmx cuctemax / H0.A. Bnagmumupos // CopocoBckui
obpasoBaTenbHbIv xypHan. — 2000. - T. 6, Ne12. - C. 13-19.

12 >Kepebuos H.A. Buoxumma / H.A. XKepebuos, T.H.Monoea, B.IApTioxoB — BopoHex: W3pgaTtensctBo

BopoHexckoro rocygapctBeHHoro yHmsepcuteta, 2002. — 696 c.

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (0duulmnanbHble pecypchbl MHTEPHET)®:

Ne n/n Pecypc

QYK "OnekTpoHHbIn yHuBepcuteT BI'Y" (MOODLE). MonekynsipHble OCHOBbI pa3BUTUS MNaTONOrMYecknx
npoueccos https://edu.vsu.ru/course/view.php?id=13742

www.lib.vsu.ru

OnekTpoHHO-6ubnunoTeyHas cuctema "Manp" https://e.lanbook.com/

OnekTpoHHO-6MbnmnoTeyHas cuctema "YHuBepcutetckas bubnuoteka online” http://biblioclub.ru/
OneKTpoHHO-6nbnmnoTteyHasa cuctema "KoHcynbTaHT ctygeHTa" http://www.studmedlib.ru

MOLBIOL. RU — Knaccuyeckas n monekynsipHas 6uonorus (http://www.molbiol.ru).

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

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paboThl

Ne n/n McTouHUMK
MeToanyeckue noaxoabl OLEHKM NapameTpoB cBOGOAHOPaAMKanbHOro roMeocTasa : y4ebHO-MeToan4eckoe

1 nocobue / PaxmaHoBa T.W. [u ap.] ; BopoHexckuin rocyaapCcTBEHHbIN yHUBEPCUTET . — BopoHex : 3pgatenbckuii
gom BI'Y, 2021.-72 c.
Kepebuos H.A. Buoxumuna / H.A. Xepebuos, T.H.MNMonoea, B.I.ApTioxoB — BopoHex: W3gaTtenscTteo

BopoHexckoro rocyaapctBeHHoro yHmsepcurteta, 2002. — 696 c.

Komog B.I1. Buoxumus / B. . Komos, B. H. LLiBegosa .— M. : [ipodha, 2004 .— 638 c.

MeToab! OLEHKM OKCMAATUBHOIO craTtyca : yHEGHO-MeTO,DM‘-leCKoe nocobwve gns By30B / BopoHex. roc. YH-T; [cocT.:

4 T.W. PaxmaHoBa u gp.] .— Boponex : UL, BI'Y, 2009 .— 61 c. — http://www.lib.vsu.ru/elib/texts/method/vsu/m09-
192.pdf.

5 Ocunos A.H. AkTnBHbIE dopmbl kKucnopoaa v nx ponb B opraHuame / A.H. Ocunos, O.A. Asn3osa, tO.A.
Bnagumupos // Ycnexu Guonorudeckon xummm. — 1990. — T. 31, Ne 2. — C. 180-208.

6 Ocunos A.H. ObpasoBaHue rmgpoKCUIbHbIX paavKanos Npy B3anmMoaencTBUM rmnoxnopuTa ¢ noHamm xenesa/
A.H. Ocunos, 3.Ul. Akytosa, K0.A.Bnagumupos// Buoguanka.- 1993.- T.39,Ne3.-C.390-396.
MbipoukuH B.M. MexaHu3mbl TpaHcrnopTa kucriopoga u cBoOOAHOpaAMKaNbHOrO OKUCIEHUS NUNUAOB NpuU

7 WH(apKTe MUOKapaa B COYETAHMM C METAOONNYECKMM CUHAPOMOM, CaxapHbiM AnabeToM 2-ro Tuna [SneKTpoHHbIN
pecypc] : moHorpacdwms / B.M. MMbipoykuH, H.B. mytkuHa. —MwuHck : HoBoe 3HaHue, 2014. — 136 c. —
http://lanbook.lib.vsu.ru/books/element.php?pll id=64899

8 CeoboaHble pagmkansl B XuBbix cuctemax / Bnagumupos KO.A[ n ap.] // Utorn Haykn n TexHuku. Cep. buodusmka.
- 1991. - T.29, Ne5. — C.254-259.

9 Ckynaues B.IM. Kucnopog B xuBoi kneTke: [Jo6po u 3no / B.M. Ckynayes // CopocoBckuii o6pasoBaTenbHbIi

XypHan. — 1996. — Ne 3. — C. 4-10.

17. OOpasoBaTefnibHble TEXHOJNIOrMU, MUCNONib3yeMble NpU peanusauum y4yebHoOWM
ONCLUMNIINHBI, BKIOYasa AUCTaHLUMOHHble oOOpasoBaTtenbHble TexHonoruu (AOOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

I'IpM peanusaumnn ancunniiMHbl MCNONb3YKOTCA 3NTIEMEHTbl 3JIEKTPOHHOIo O6yqul/IF| N ANCTaHUMOHHbIEe
O6PGSOBaTeﬂbeIe TEXHOJI0INN.

18. MaTepMaano-TeXHquCKoe obecneyeHue ANCUunnIinHbI:

YyebHas ayantopus: cneynanuanpoBaHHasa mebenb, HOyTOYK, MPOEKTOP, SKpaH Afis NpoekTopa

WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019 Single OLV NL Each AcademicEdi-tion Additional
Product, Kaspersky Endpoint Security gna 6usHeca - PacwmpeHHbin Russian Edition, Be6-6pay3ep Google
Chrome, Beb-6pay3ep Mozilla Firefox

YyebHas ayguTtopus: cneumanuanpoBaHHas Mmebenb, Habop nabopaTopHO Nocyapbl U WTATUBOB, BbITSXKHON
wkadp, namuHap-6okc BJ112, xonogmnbHUK-MOpPO3unbHKK Stinol, TepMocTaTt anekTpuYecKnii CyxoBo3ayLUHbIi TC-
1/80 CIy
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YyebHas ayguTopums: cneuvanuanpoBaHHas Mebenb, 4o3aTopbl, fabopatopHas nocyga, LueHTpudyra ans
npobupok Tuna «3dnneHaopd» MiniSpin, cnektpocdhotometp CP-56A, cnekrpodotomeTp CD-26,
ornoxemuniomumHomeTp BXJ1-06M, npnbop ansa BeptukansHoro anektpodgopesa VE-2M, NCTOYHMK NUTaHUA ans
anekTpodopesa «3Anbg-8», TopcnoHHble Becbl Techniprot T1, T3, T4, potamukc Elmi RM1

19. OueHo4HbIe cpeacTBa ANA NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OUEHKM OCBOoeHMsi obyvarwmmuncs ydebGHoro MaTepuana onpeaensieTcs
COAEepXXaHNeM crieQyroLmMx pasaenos ANCLMNINHDI

No HavnmeHoBaHue K WHankaTop(bl)
1] oMneTeH
o/n | PasAena avcumninHel Lsi(n) LOCTUXEHNS OueHouHblE cpeacTaa
(mogyns) KOMMNeTEeHUMMN
YCTHbI Onpoc No Bonpocam u/unu
TecTupoBaHue, opopMIIEHNE H
MnK2.1 3awmTa nabopaTopHbix paboT, 3awmTa
pedepaTnBHbIX paboT, CUTYaUMNOHHbIE
1. Or1K-2 3agja4v
YCTHbIA ONpoc No Bonpocam u/unu
TecTnpoBaHue, oopmMneHne un
nK2.3 3awmTa nabopatopHbix paboT, 3awmTa
pedepaTnBHbIX paboT, CUTYaUMNOHHbIE
3a4a4u
lMpomexyTouHas aTTecTauus MNepeyeHb BONpOCOB
dhopMa KOHTpOrs —3a4eT C OLIEHKOW MpakTnyeckoe 3agaHue
MpomexyTouHas aTTecTauus MNepeyeHb BONpocoB
chopma KoHTpons — 9K3aMeH MpakTnyeckoe 3agaHue

20. TunoBble OLEHOYHbLIe cpeAcTBa M MeToAMYecKMe MaTepuanbl, onpegensroliue
npoueAaypbl OLeHUBaHUA

20.1. TekyLW M KOHTPOSb YyCreBaeMocTu

KoHTponb ycneBaemMocTu No AUCLUNIIMHE OCYLLECTBIIAETCS C MOMOLLbI CNeayLMX OLEHOYHbIX
CPEACTB: YCTHbIA ONpOC NO BOMpocaM W/unu TecTupoBaHue, ocdopmneHne 1 3awmta nabopaTtopHbIX
paboT, 3awuTa pedepaTnBHbIX paboT.

Mpumep BONPOCOB K KONNOKBUYMY
Ne1

PasBuTure npencrasneHmin o cBOOOAHO-paaMKaribHOM OKUCTIEHUMN.

CeobogHble pagukansl, obpasytomeca B Guocmcremax.

MpuHUMNbI KNaccndmrkauum cBobBOAHbIX paanKanos.

MexaHn3mbl obpasoBaHus 1 Guonornyeckas ponb NPUPOAHLIX CBOOOAHbLIX paguKanos

(knaccundpumkauyuna Bnagummposa HO.A.) .

[MoHATHE O peakTMBHbIX Monekynax. AKTUBHbIE (hOPMbI KUCNopoaa, a3oTa M xropa.

Honsa kncnopoga notpebnaemoro YenoBeKOM Ha reHepupoBaHME IHEPIUM B KNETKE U Ha

BblpaboTky ADK. KoHueHTpaums ADK B opraHusme.

7. XapaktepucTuka ablxaTesfibHoro B3pbiBa npu npounssoncrtee A®K caroyntamu.

8. MexaHuambl reHepauumn AOK.

9. Ykaxute cxemy B3anmonpespaweHun ADK.

10. XapakTepu1cTuka cynepoKCUaHoOro aHnoH-pagukana. MexaHnambsl obpa3oBaHnsi 1 y4actume B
HOPMO- 1 NAaTOU3NOSIONMYECKNX MNpOLLEeCCax.

11. O6pasoBaHue HO2+ 13 cynepokcuaa npu 3akmucneHum cpeabl. Metoasl onpegeneHus
KOHLIEHTpaLumm CynepoKCMOHOro aHMoH-paaukana B buocybctpaTax.

12.3Ha4veHune uepynonnasmMmHa Ans aHTMOKCMAAHTHOW 3awnTbl, 0COBEHHOCTN CTPYKTYPbI U
cBoOWcCTBa.

13. MexaHn3ambl obpasoBaHusi nepekuncn sogopona. ConpsiekeHne obpasosaHna H202 ¢

paboTon MUTOXOHAPUI U MUKPOCOM. ['eHeprpoBaHne Nepokcnaa BOAOPOAA B LMTO30SE.
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14. TOKCMYHOCTb NepoKcMaa BOAOPOAa U MEXaHU3MbI ero nHaktueaumn. Metoabl OLEeHKN
KOHUEeHTpaumn nepokcuaa sogopoaa.

15.Cnocobbl o6pasoBaHus rmapoKCUIibHOro paavkana. Metoabl naeHTudukaumm OHe -
pagvKanos.

16.Bpewms xun3Hm OHe- pagukanos B kneTtke. OCHOBHbIE TUMbI peakunin xapaktepHole ans OHe -
paavKanos.

17.T1pouecchl, npuBoasLme kK 06pa3oBaHNio CUHINETHOro Kucnopoga. MNoHsaTne o xpoMmodgopax
N poToANHAMMYECKOM dppeKTe.

18. TOKCMYHOCTb CUHINIETHOIrO KMCNOpoaa U MexaHU3Mbl ero «TyLUEHUSA» B KIeTKe.

19.06wasn xapaktepucTuka okcmaa azota. NO-cmMHTasbl 1 nx ponb B 06pasoBaHum okcnaa
asoTa.

20. dusunornornyeckne OyHKUMM OKCcMaa asoTa.

21.0O6pasoBaHne cemmybuxmHoHa. CeMMyBUXMHOH KakK MCTOYHUK OPYrMX paankanos
Kncnopoga.

Ne2

1. Peakumn NepoKCUOAHOrO OKUCIIEHUS NUNUOO0B: UHULMAUMUA, NPOOOIHKEHME U pa3BeTBIieHne
uenm MOJ.

2. BosamoxHble nytM  obpeiBa  npoueccoB  [10J1 B  kneTke. Mcnonb3oBaHue
XEMUSTIOMUHECUEHUNN A5 U3YYEHUSA NEPOKCUAHOrO OKUCIEHUS NUMNUAOB.

3. lMocneacTBusa NEPOKCUAHOrO OKUCIIEHNS NUNUOOB.

4. KoHTpoOsflb MEepPOKCUAHOrO OKUCNEeHUs nUNMAOB nop AencTBueM epMeHTaTUBHbBIX WU
HedepMEeHTaTMUBHbIX CUCTEM KIETKU.

5. lMoHATME 0 NpooKcMaaHTax W aHTUOKCUAAHTaX.

6. CTpykTypa, cybKkneToyHas nokanumsauus 1 CBOMCTBa CynepokcuaancmyTasbl.

7. MeToabl OLIEHKN aKTUBHOCTU CynepoKcuaancmyTassbil.

8. Kartanasa u nepokcuaasbl. Katanuanpyemblie peakuuu, nokanvsaumsi, CBOMCTBa.

9. nyTaTMoHnepokcuaasHas/rnyTaTnoHpeaykTasHasa depMeHTaTMBHaAs cMCcTeEMa.

10.CeneHcogepxallaa M He coaepxawasi cerneHa rnytatmoHnepokcuagasa. CybceTtpaTtHas
cneundunyHOCTb, OCHOBHbIE CBONCTBA.

11.MoctaBka HAO®H pgna rnytaTMoOHNEpPOKCUOA3HOW/rNyTaTUOHPEOYKTAa3HOM  CUCTEMBI.
KnuHunyeckne npobnemsl, CBsi3aHHblE C HeJOCTaTOYHOCTLIO depMeHTOB
neHTo3ogocaTHOro nyTu.

12.[leneHne aHTMOKCNOAHTOB Ha XXMPOPaCTBOPUMbIE N BOOAOPACTBOPUMbIE.

13.Tokoheposnbl: pacnpocTpaHeHne, MexaHu3Mbl aHTUOKCUMAAHTHOW dyHKumn. [lepexopq
BuTammHa E 13 cdeHonbHOM hopMbl B XMHOHHYHO Kak cnocob perynauun doepmeHTaTUBHON
aKTUBHOCTMW.

14.BewecTBa, ABng0WMECH CUHEPrMCTamMuK BUTaMuHa E.

15. AHTMOKMCIIUTENBbHAs aKTUBHOCTb aCKOPOUMHOBOW KUCMOTHI.

16.CTpyKTypa 1 OCHOBHbIE PYHKLUN NIMNOEBON KUCMOTbI.

17.YBUXNHOH 1 ero posb B OpraHn3me.

18.Ponb rnytaTtMoHa n MOYEeBOW KUCMNOTbI B aHTUOKCUAAHTHOW 3aluuTe.

19. BelecTBa-KOMMMEKCOHbI, XeNaTUpyoLWmne NoHbl MeTarnsoB ¢ NepeMeHHON BafIEHTHOCTbIO.

MpumepHble TecTOBbIE 3aAaHUA

Tect 1
OCHOBATENEM XM CBOBOOHbIX PAOVKAJIOB NPUHATO CUHUTATD
A) Moseca Nombepra
B) H.H. CemeHoBa
C) C. XuHwenbByaa
YKAXUTE ®EPMEHTbI WM PEAKUWMK, OBECMNEYMBAKOWWME OBPA3OBAHVE PAOUKAIA
YBUXNHONA



A) HAJ®H-okcupasa
B) NO-cuHTasa
C) ObixaTenbHasa uenb MUTOXOHOPUI
YKAXUTE ®EPMEHTbI NN PEAKLIWN, OBECITEYNBAIOLWME OBEPA3OBAHUE CYIMNEPOKCHUOA
A) HA®H-okecnaasa
B) NO-cuHTasa
C) ObixaTenbHasa uenb MUTOXOHOPUI
OBPA3OBAHVE BTOPUYHbLIX PAOUVKAJIOB ABIAETCA  HECMNEUNOUNYECKUM
YHUBEPCAJIbHbIM MEXAHN3MOM, JIEXXAWMM B OCHOBE PA3BUTUA
A) KaHuUeporeHesa
B) atepockneposa
C) HepBHbIX AereHepaTMBHbIX 6onesHen
B) Bce nepeuncrneHHoe
OAHMM N3 OCHOBHbIX MNoagxogoB MnPn U3YYEHMN CBOBOOAHOPALOUMKAJIBHbBIX
MPOUECCOB ABNAETCA
A) meToAa 3NEKTPOHHOrO NapamarHMTHOro pe3oHaHca
B) peHTreHOoCTpyKTypHOro aHanunsa
C) npoTo4yHasi uMTomMeTpus
D) cnektpocoTomeTpus
MHTEHCUMBHOCTb MAKCUMATNBHOW BCIMbILWKN BUOXEMUNKOMNHECLEHLUNA
MPOMOPLUMNOHAJIBHA
A) CKOPOCTU peakuun ¢ yd4acTmem pagnkanos
B) obwien akTMBHOCTN aHTMOKCUOAHTHOW CUCTEMBI
B XOAE «PECIMPATOPHOIO B3PbIBA» MOJIEKYJIA KMCNOPOOA BOCCTAHABJIIMBAETCA 3A
CYET HAOQ®H OO
A) cynepokcMaaHnoH-paamkana
B) cMHrneTHoro kucnopoga
C) rmapoKcunbHOro pagukana
KAKOBO ®3NOJTIOM'MYECKOE 3HAYEHUE «PECIMMPATOPHOIO B3PbIBA»
A) ¢ nomMoLLbtO Hero harouunTbl YyAaNAT Yy>KepoaHble KIeTKn
B) ¢ noMoLLbI0 HEro yaanaeTcs IUWHNIA KUCNopos,
C) ¢ noMOLLbIO HEero perynupyeTcsa KonmyecTso aroumTos
Y CBOBOAHbIX PAOVKANOB HA BHELUHEW 3NEKTPOHHOW OBOJOYKE MMEETCSHA
A) 1 HenapHbIV (OOUHOYHBIV) SNEKTPOH
B) 1 HenapHbIN (O4MHOYHbIN) ANEKTPOH NN HECKOSTbKO HEMAPHbIX 3IEKTPOHOB
C) napHbI 3NeKTpoH
CYNEPOKCKMO MOXET CAMOINMPON3BOJIbHO ANCMYTUPOBATbL C OBPA3OBAHVNEM
A) nepokcmaa Bogopoaa
B) rugpokcunsHoro pagukana
C) runoxnopwuta
ONnA TOro, YTobbl B XOOE PABOTbl 3NEKTPOHTPAHCIMOPTHOW LIEMW U3 KUCNOPOIA
MOJIYYUNACEH BOOA, KMCNOPOO OOIMKEH NPUHATL HA CEBA
A) 4 anekTpoHa n 4 NpoToHa
B) 2 anektpoHa n 4 npoToHa
C) 4 anekTpoHa 1 2 NpoToHa
B CJIYHYAE HEMNOJIHOIO BOCCTAHOBJIEHUA KWMCNOPOOA TMPU MPUCOEOUHEHUWM [OBYX
OJIEKTPOHOB OBPA3YETCHA
A) nepokcua Bogopoaa
B) rugpokcunbHbIn pagukan
C) cynepokcug
OAHOJ3NEKTPOHHOE BOCCTAHOBJIEHME O2 NMPMBOONT K OBPA3OBAHUIO
A) cynepoKkcuaHoOro aHMoH-pagukana
B) nepokcuaa sBogopona
C) rmapokcunbHOro pagukana
Tect 2
202+- + 2H+ — 02 + H202Yka3aHHas peakuus KkatanuampyeTcs:
A) MMyTaTMOHNEepoKcnaason



B) CynepokcuaamcmyTason

C) Karanasomn

D) NADPH-okcngason

2H202 — H20 + O2YkKasaHHasi peakums KatanuanpyeTcsi:

A) myTtaTnoHpeaykrason

B) CynepokcugancmyTtasom

C) Katanason

D) NyTaTtnoHnepokcuaason

2GSH + H202 — GSSG + 2H20Y«ka3aHHada peakums kaTanmsmpyeTcs:

A) MyTaTMoHpeayKTason

B) CynepokcnpgancmyTtason

C) KaTtanason

D) MyTtaTtnoHnepokcnaasom

MEPOKCUOHOE OKWUCNEHME NUMMAOOB MOXHO PACCMATPUBATL KAK ®/3NONOIMMYECKNN
MPOLECC B YACTU

A) aKTMBaUUKN OKUCANTENbHbBIX MPOLLECCOB, CBA3AHHbIX C AblXaTeNbHOM Lenbto
B) o6HoBNeHns Guonormdecknx memopaH

C) akTnBauumn TpaHCNOPTHOM OYHKLUUN MeMOBpaH

D) aktnBaunm obpasoBaHunsi cBO6OAHLIX paamKanos

GSSG + NADPH + H+ — 2 GSH + NADP+Y«kasaHHas peakuns kKatanmampyeTcs:
A) myTtaTnoHpeaykrason

B) CynepokcuaancmyTasomn

C) Katanason

D) MyTtatmnoHnepokcnaasom

L + *OH — LeYkasaHHas peakuunsa oTHocuTCs K cneaytowen peakumm MNOJI
A) Nunumauns

B) MNMpogomkeHne uenu

C) PasBeTtBneHue Lenn

D) O6pbiB Lenu

LOO- + Fe2+ + H+ — LOOHY«kasaHHasa peakunsi otHocutcs K peakumm MOJT:
A) NHnumaums

B) MNMpoposmkeHune uenu

C) PasBeTtBrneHue uenu

D) O6psbIB Lenn

Le + O2 — LOO-+YkasaHHasa peakums oTHocuTcs K peakumm MOJT:

A) Nunumauns

B) MpogormkeHune uenu

C) PasBeTBneHue Lenm

D) O6pebIB Lenn

LOOH + Fe2+ — LO+ + OH- + Fe3+Yka3aHHas peakuusi oTHocuTca K peakuum MNOJT:
A) NHnumaums

B) MNMpogosmkeHne uenu

C) PasBeTtBneHue uenu

D) O6pbiB Lenu

Cu,Zn-CO PACCMATPUBAIOT KAK

A) 3yKapnoTU4eCKUn UUTO30MbHbI (DEPMEHT

B) npokapuoTuyeckmun pepmeHT

C) ayKapmoTU4EeCKUN MUTOXOHAPUANbHLIN (DepMeHT

FMABHOW ®YHKLUMEWN KATANA3bI ABNTAETCA

A) HenTpanusaumsa cynepokcuagaHnoHpagmkana

B) HenTpanu3auma nepekucu 6e3 yyactus KocpepMeHTOB

C) BocctaHoBneHue HAO®

D) BoccTaHOBIEHNE OKUCMEHHOTO rNyTaTUoHa

FMABHOW ®YHKLUMEWN TMYTATUOHPEOYKTA3bI ABNAETCH
A) HenTpanunsaunsa nepekucu 6e3 ydactusa KopepmeHToB

B) HenTpanusaums cynepokcugaHnoHpaamkana

C) BocctaHoBnexHne HALl®



D) BoccTaHOBNEHNEe OKUCIIEHHOTO FyTaTUOoHa

Mpumep Tem pedepaTBHbLIX paboT

1. Ponb xenesa u xenesocogepxawumx 6enkos B perynsaumm CPI B Hopme 1 npu natonornm

2. Pepokc-ctaTyc KneTku n ero perynaums B Hopme 1 npu natonorum

3. YpoBeHb aKTMBHbIX (OOPM KUCIOpPOAa B BEHO3HOW KPOBM Y MAUMEHTOB C OOGCTPYKTUBHLIMU
3aboneBaHUAMM Nerknx

4. TNporpammupoBaHHasa rmbenb KNeToK, WHOyuMpOBaHHaA runepnpoaykumen ADK, B
naTtonornm cepaedHo-cocyamcTbix 3abonesaHum.

5. MexaHuambl reHepauun APK npu caxapHom gnabete 2 Tuna.

6. OcnoxHeHus caxapHoro gnabeTta, BbidaBaHHble rmnepnpoaykunen AOK.

7. MexaHuambl reHepauun AOK npu pesmatongHom apTpuTe.

8. lNeHepauusa ADK B MmoHouMTaX.

Mpumep npoTokona ocpopmneHnsa nabopaTtopHon paboTbl
HaseaHue paboThl

MpuHUKMN NpMMeHsemMoro metToaa

PeakTuBbl

Xog paboTbl

Mopsgok pacyeTa pesynbTaToB

[dnana3oH NpMMeHeHnsa AaHHOro meToaa
M3mepeHHble BENNYMHDI

. Pacyert pesynbTatos

9. BbiBOapb!

N~ E

Jara
Mognuck cTtygeHTa

OnucaHue mexHoJsi02uu nNpoeedeHus

Tekywas atTectaumsi NPOBOANTCA B COOTBETCTBUM C MONOXEHMEM O TEKYLLEN aTTecTaumm
obyyatoLmxcs no nporpammMam BbicLlero obpasoBaHns BopoHeXckoro rocyaapcTBeHHOro
yHMBepcuTeTa. Tekylan atrectauma MoXeT NpoBoANTLCS B hopMe YCTHOro onpoca (MHANBMAYanbHbIN
ONpOC) UMY NUCbMEHHBIX PaboT (KONMOKBUYMbI, TECTMPOBaHMe). [pu oueHMBaHUM TeKyLLen aTTectauum
YyYnTbIBaKOTCA pe3ynbTaThl 3auThl TabopaTopHbIX U pedhepaTuBHbLIX paboT.

Mpumep cuTyauMoHHbIX 3agau

1. Ona aKkcnepuMMeHTanbHOro MOAENUPOBaAHUA FEMOSIMTUHECKON aHEMUM XUBOTHOMY BBOAAT
deHnnrmapasnH, KoTopbi  CTUMYNMpyeT cBOOOAHOpaAMKanbHble peakuMm W Npu  KOHTakTe C
apuTpouMTamMKn Bbi3biBaeT Ae3opraHu3aumio ocdonMnuaHoro crnoss MmembpaH M HapylleHne BOAHO-
anekTponutHoro 6GanaHca kneTtke. OxapakTepu3ynTe MexaHu3Mbl MNOBpEXAalwoLlero AencTBus
aKTMBUPOBAHHbIX pPeakuuin NepoKCUOHOrO OKUCIIEHUA NUNMOOB  BHYTPWU KneTkn. C noMoLyblo, Kakux
METOAOB Bbl CMOXETE OLEHUTb MHTEHCUBHOCTb CBOGOAHOPaAUKanbHbIX NpoLeccoB?

2. Tpu 3aKcnepvMeHTanbHOM TOKCUMYECKOM renatuTe y KpbiC ObiNIO BbISBNEHO MNOBbILEHNE
napameTpoB GMOXEMUNIIOMUHECLEHLMN U aKTUBHOCTW TNyTaTMOHNEPOKCMAA3bl, rMyTaTMOHPeayKTasbl U
ypoBHA rnytatmoHa. C 4yem CBSA3aHO MOBbLIWEHME [OaHHbIX MoKasaTenem npuv  pasBuUTUM
9KCNEepMMEHTanbHOro TOKCMYECKOro renatuta y kpbic. [lpeactaBbTe MeTOAbl OLEHKM aKTMBHOCTU
rnyTaTMOHMNEepOoKCMAasbl, rnyTaTMoHpeayKTasbl M YPOBHSA rnyTaTnoHa B GuocybecTparax.

3. B HacTosILLEE BpeMSs U3BECTHO, YTO BBEAEHWE NEKAPCTBEHHbIX NpenapaTos
cynepokcugamcmyTasbl (Opucod, OprotenH (lMepokcMHOpM)) Npy OCTPOM MHADapPKTE MUoKapaa
NpMBOAMUT K YMEHbLUEHUIO 30HbI NopaxeHns Mmokapaa. O60CHynTe npuMeHeHWe AaHHOro npenaparta c
y4eTOM ponun cBOGOAHbIX paanKanoB Npy pa3BuUTMM NaTonorM4eckoro coctosHus. Npeanoxute metoq
onpeaeneHnsi akTMBHOCTU CynepokcMaancmyTasbl B GuocybcTpartax.

4. Hapsay ¢ yBenuyeHnem napameTpoB, OTBEYaLLMX 3a CTENEHb Pa3BUTUS OKUCTIUTENBHOMO
cTpecca, Habnaanock CHMKEHNE akTUBHOCTM akoHuUTaTrngpartasbl. [oscHuTe MexaHnsm, nexaiimm B



OCHOBE I'IO,EI,O6HOFO N3MEHEHUNA aKTUBHOCTU aKOHUTaATrngpartas3bl. MO>XHO N1 MCNonb30BaTb akTUBHOCTb
AdKOHUTAa3bl A4 OLEeHKN YPOBHA OKUCITUTESTIbHOIO CTpecca.

OTBer.

OOwensBecteH hakT MHAYLMPYEMOro CynepoKCUAHbIM aHMOHPaANKanoM nogaBneHns
akTMBHOCTU Al', YTO NO3BONSET paccMaTpMBaTh AaHHbIN PEPMEHT B KAa4eCTBE YYBCTBUTENBHOM U
Kputnyeckon muwenn genctensa APK B ycrnoBusix okKMCnmnTenbHOro crpecca. B saBucumoctn ot
BEMMNYUHBI M NPOAON-KUTENbHOCTN OKUCIUTENBHOrO cTpecca, AlT MOXeT nogsepratbca obpatumomy
NMHrMBMpPOBaHMIO BCNEACTBUE OKMUCIIEHNS OCTATKOB LUCTENHA, a B AanbHenWwemM HeobpaTnumon
NMHaKTMBaumn Yyepes pasbopky [4Fe-4S]2+ knactepa, kapboHununpoBaHme n ATP-3aBncumyto
nerpagaumto. Npu atom 13 Fe-S knacTtepa BbicBObOXaaeTcs MOH Fe2+, aBnsaioLnncs NPOoOKCUaaHTOM.
Hakannueatowmiicsa npu nHrnbmnposaxHmm Al unTpar, cBA3biBast MOHbI XXernesa, cnocobcTeyeT
orpaHvyeHnto obpasoBaHns rMAPOKCUIBHOMO pagukana B peakunm ®eHToHa 1 3awmwaeT npy atom Al
OT MHaKTUBaumun. B HacTosLee BpeMs B psae paboT onpeaeneHne akTMBHOCTU akOHUTa3bl
NCNonb3yeTcsl ANt OLEHKM YPOBHSA OKUCIUTENbHOrO CTpecca.

5. [Ina onpegeneHns MHTEHCMBHOCTN CBOBOAHOPaAUKanbHbIX MPOLECCOB NPUMEHSAOT METOL,
nHayumnposaHHon BEXJ1. B nepyto ktoBeTy xemuniommHomeTpa godasunum 0,4 mn 0,02 MM kanui-
docaTtHoro 6ydepa (pH 7,5), 0,4 mn 0,01 MM FeSO4, 0,2 mn 2%-ro pactBopa nepokcuaa sogopoaa
(BHOCMMOrO HenocpeaCcTBEHHO nepen nameperHnem). Miccnegyembli matepunan BHecnu B konnyectse 0,1
MIT HENocpeacTBEHHO Nepea n3MepeHnem 40 BHECEHMS NepoKkcuaa Bogopoaa. Bo BTopyto kioBeTy
BHECINM Te Xe BelecTBa, Tonbko Bmecto 0,4 mn 0,01 MM FeS04, 0,2 mn 2%-ro pactesopa nepokcuga
Boagopoaa BHecnu 0,6 mn chmnsmonormyeckoro pacteopa. lNepevncnute onpegensiemole napameTpbl 1
NpeanonoXnuTe UX BENNYUHY B Kaxxgon npobupke. HanuwwvTte npuHumn gaHHoro metoga bXI1.

OTBeT

B nepson npobupke napameTpbl BXJT 6yayT Bhiwe, nockonbky FeSO4 n nepokecna Bogopona
BbICTYMaT B KAYECTBE UHAYKTOPA AAHHOro npolecca.

MpuHUKMN MeToAa OCHOBaH Ha TOM, YTO B NpeacTaBfeHHOM CUCTEME NPoMCXoauT
KaTanuTn4eckoe pasfnoXeHne Nepekmcn noHamm MeTtarnsa ¢ NepexogHon BaneHTHOCTbIo — Fe2+, no
peakummn PeHtoHa. Obpasyromecsa npm 3ToMm cBobogHble pagukansl (R*, OH*, RO*, RO2*, 02*)
BCTYMNatoT B NpOLEeCC NHMUMaLumMm cBobogHOpaanKanbHOro OKUCNEeHNs B uccrnegyemom 61Monornyeckom
cybcTtparte. PekombuHaums pagukanos RO2* npusoguT kK 06pa3oBaHM0 HEYCTONYMBOrO TETpoKeuaa,
pacnagaroLLerocs ¢ BblaerneHMemM KBaHTa cBeTa.

6. B xoOe oueHKM akKTUBHOCTWN CUCTEMbI AETOKCMKALMN CYyNepPOKCUAHOIO aHNOH-paaukana B
NevYeHn KpbIC C TOKCUYECKMM NopaKeHneM rneyeHn boina nccnegoBaHa akTMBHOCTb
cynepokcuaamcmyTasbl U KaTanasbl. YCTaHOBMEHO, YTO NPpY NaTonorMm akTMBHOCTb AaHHbIX (hepMeHTOoB
Oblna Bbile, YeM B KOHTPOSBbHOW rpynne XXMBOTHbIX. [peanonoxuTe ¢ 4em 310 MoXeT ObiTb CBA3aAHO.
MoyeMy Ans OLEHKM aKTUBHOCTU CUCTEMbI ETOKCUMKALMKN CYNEPOKCUOHOro aHMOH-pagukana obinm
Bbl6paHbl MMEHHO 3TU hEPMEHTLI?

OtBet

Tokcuyeckoe nopaxeHue nevyeHn ConpoBOXaAaeTCa UHTEHCUdUKaunen cBoboaHOpaanKanbHOro
okucneHuns. HakonneHne A®K npmBoaunT K akTmBaunm pepmMeHToB aHTUOKCUOAHTHOW CUCTEMBI, MO3TOMY
aKTMBHOCTb AaHHbIX (hepPMEHTOB BblILLE Npu natosniornn. Belbop hepmMeHTOB OCHOBaH Ha TOM, YTO
nepokcug Bogopoaa, obpasyroLlmnncs B xoae CynepokcnaancmyTasHom peakuum, pasnaraetcs Ha Bogy u
KMcnopog B XoAe kaTanasHou peakumm.

7. MNpw pa3snTMM NATonorMm, CoNnpoBOXAaloLEeNCca pasBuTmeM OKCMAATUBHOIO CTpecca, B
CbIBOPOTKE KPOBW y YeroBeka Oblnin n3mepeHbl aKTUBHOCTb FyTaTUOHMNEPOKCUAassbl,
rnyTaTMoHpeayKTasbl, roKo30-6-hocthaTaerngporeHasbl. AKTUBHOCTb ryTaTMOHNEPOKCHaas3bl bbina
NoBbILLEHa, NPU 3TOM aKTMBHOCTL HOKO30-6-dhocdataerngporeHasnsl Obina cHwkeHa. Npegnonoxure,
Kak npyv 3TOM MOrfla U3MEHUTLCSA KOHLEHTPaLMsi BOCCTAHOBEHHOTO ryTaTMOHA N aKTUBHOCTb
rnyTaTnoHpeaykrasbl. OTBET NosiCHUTE.

OtBeTt

KoHueHTpaLmsa BOCCTAHOBEHHOrO rIyTaTUOHA Y aKTUBHOCTb FyTaTUOHPEAYKTasbl MOMM
CHMXaTbCH B CBA3M C HegocTaTouyHon noctaskon HAL®H aona rnyratnoHpenykTasHom peakumm, B xoge
KOTOPOW NPOUCXOANT BOCCTAHOBMNEHNE OKUCIIEHHOW (DOPMbI FyTaTUOHa.

8. [Ina oueHkn nHTeHcmBHoCcTM npoueccos NOJT B BuocybeTpaTax UCnonb3yoT MeToabl
onpeaeneHnst paga ero npoaykToB. Tak, K nepeuyHbIM npogyktam MNOJ1 0THOCAT AMeHOBble KOHbIOraThbI.
MockonbKy Hambornee nerko oTpbIBaeTCa aTtoM Bogopoa OT yrnepoaa, Haxoasuerocs B anbga-



NONOXXEHUM MO OTHOLLUEHUIO K ABOMHOW CBSA3W B MOSIEKyNe HeHacbILWEeHHOW XXUPHOW KUCMOThI, TO Npu
Jernokanusaumm HecnapeHHOro afiekTpoHa B Moriekynax }KMpHOKUCNOTHBIX OCTaTKOB MOsBSeTCS
cucTemMa ConpsiKeHHbIX OBOWHbBIX CBA3EN, T. €. BO3HMKAOT KOHbIONMPOBaHHbIE AWeHbI. [JaHHble
COEANHEHUNS NErko B3aMMO4eNCTBYOT C KUCITOPOAOM C 0Opa3oBaHMEM NEPEKUCHLIX PagnKanos, a B
JanbHenwem n rmgponepekmcen. CogepxaHue OUEHOBbLIX KOHLIOraToB onpeaensaT
CNEeKTPOhOTOMETPUYECKUM METOLOM.

B ueMm 3akntovaeTca npuHUMn metoaa.

OTBeT

MprHUMN MeToaa COCTOUT B TOM, YTO 06pa3oBaHne B MOMEKySe NOSIMHEHACHILLEHHbIX XXUPHbIX
KMCIOT COMPsiKEHHbIX OBOWHbBIX CBA3EN (KOHBIOMMPOBAHHbLIX ANEHOB) COMPOBOXAAETCH MOSIBIIEHNEM B
CMeKTpe MX MOornoLLeHns Makcumyma B obnactun 232—-234 Hm ¢ nneyom B obnactn 260—-280 Hm,
COOTBETCTBYIOLLNM COMPSPKEHHbIM KETOAMEHAM.

9. [1nsa onpeaeneHnst UHTEHCUBHOCTM CBOOOAHOPaAnKanbHbIX MPOLIECCOB NPUMEHSIIOT MeToq
nHayumpoaHHoun BXJ1. BXJ1 nHayumMpyloT nepokcMaomM Bogopoda ¢ cynbdaTtom xenesa. Hasosute
peakuuio, KoTopas NexuT B OCHOBE NpUHLMNA JaHHOMo MeToAa.

OTBeT

peakunsa PeHToHa.

10. MepokecngHoe okncrnenme nunugos (IMNOJT) npenctaenseT cobon npouecc
HEenoCcpeACTBEHHOrO NepeHoca KMcnopoaa Ha cybctpart ¢ obpa3oBaHMeM NepeKCcen, KETOHOB,
anbAervaoB v Apyrux CoeguHeHun. Yto aBnaeTcs oTMYMTeNbHON YepTon AaHHOW peakumn?

OTBeT

OTnNUYMTENBHOM YepTON ATOM peakummn ABNAEeTCa ee LEenHON, CaMONHOYLIMPYIOLWNNCSA XapakTep.

11. K 0Gpa3oBaHuUio Kaknx coeaMHEHUIA NPUBOAUT OKUCIEHNE NOA AeNCTBUEM aKTUBHbBIX hOPM
KMCropoaa ocTaTKOB NN3NHA, aprMHMHA, TMCTUOWHA, NPOSIMHA, TPEOHWHA, MMYyTaMUHOBOW 1
acnaparMHOBOW KMCIOT B NONMNENTUAHON Lenn?

OTBeT

KapOOoHMMbHbIX COEAUHEHNI

TpeboesaHusi Kk 8bINONIHEHUIO 3adaHull (unu wkKasnbl U KpUMepuu oyeHU8aHusl)

KpuTepumn oueHku ycTHOro onpoca:

OueHKa «OTNMYHOY» BbICTABNAETCH CTYAEHTY 3a NOJSHbIA, TPaMOTHbIV U Pa3BEPHYTLIN OTBET.

OueHKa «XOpOoLIO»BbICTABNSETCS CTYAEHTY, €CN OH NPeACTaBWI MOJSTHbIA NPaBUIbHbIA OTBET MO
BOMpoOCy, HO UM Gbina gonyuieHa 1 Herpybasi owmbka n 1-2 HeTOYHOCTW.

OueHka «ya0BNeTBOPUTENBHOY» BbICTABMNSAETCSA 32 HEMOSHbLIN OTBET, KOTOPbIN COOAEPXKMUT rpybble
oLnoKu.

OueHka «HeyooBNeTBOPUTENBbHO» BbICTABMAETCS, ECNU CTYAEHT HE NPOAEMOHCTPUPOBAN 3HAHWS
Mo CyLL,eCcTBY BOnpoca wnu He npeacTaBusl OTBETbI HA BONPOCHI

KpI/ITepMM OLeHKU TeCTOBOro 3agaHus:

85-100 6anno. - oTnu4yHo, 70-84 6annos - xopoLwo, 55-69 6annos - ygosneTsoputensHo, 0-54
6annoB - Hey4OBNETBOPUTENLHO.

Kputepun oueHku nabopatopHom paboThbl:

naboparopHas paboTa ABNAETCA 3a4TEeHHON NPU BbINOSIHEHUN creayoLWmnX TpedboBaHNN:

- nabopartopHas pabota odopmreHa B paboden TeTpagu B COOTBETCTBMM C METOOAMYECKUMU
pekoMeHaaumsamMm);

- OTBETbI Ha YCTHbIE BOMNPOCHI MO TEME 3aHATUSA 1 coaepXaHuto nabopaTopHon paboTbl;

- aKTUBHOCTb 1 CaMOCTOSATENTbHOCTb NPV BbINONIHEHUN 3a4aHNS;

- 0hopMIieHNE pe3ynbTaToB B COOTBETCTBMU C METOANYECKUMUN PEKOMEHAALMNSMMU;

- yMEeHMe aHanu3anpoBaTb, OOCyXaaTb MNOflyYeHHble pe3ynbTaTbl M CaMOCTOSITENBHO
dopMynumpoBaTb BbIBOAbI.

PaGoTta cuMTaeTcsl BbINMONHEHHOMN 1 3a4TEHHOM, ECNN CTYAEHT B KOHLE 3aHATUS NpeacTaBun
OTYEeT B COOTBETCTBUM C AIaHHBIMU METOAMYECKMMUN PEKOMEHAALNAMMU.



Kputepum oueHnBaHus pedepaTUBHbIX paboT

YpoBeHb
Kputepum oueHnBaHuns pedepatmBHbIX paboT cchopmumpoBaH Llkana oueHok
HOCTHU
KOMMeTeHUun

MonHoe cooTBeTcTBME OTBeTa  oOyvatouwlerocsas  BceM | [loebiteHHbIl 3aumeHo
nepeYmCcneHHbIM KPUTEPUSIM. YPOBEHb

B xope 3awmntbl pedepatmuBHO paboTbl OTBETHI CTyAEHTa He Gasosbiti 3aumeHro
COOTBETCTBYET OAHOMY (OBYM) M3 MEPEYUCIIEHHbIX MOoKas3aTenen, Ho ypo8eHsb
obyyawowmics OaeT npaBuilbHble OTBETbl Ha [AOMNOMHUTESNbHbIE
BOMPOCHI.

B xope 3awmthbl pecpepaTuBHOM paboTbl OTBETHI CTyAeHTa He lMopozoeniti 3aumeHo
cooTBeTCTBYET JOObIM  yeTblpem (MNSATU) W3 NEepeyYUCrEHHbIX ypo8eHsb
nokasartenew, oOyyalwWwMNca [aeT  HenonHble  OTBETHl  Ha
OONOSHUTENbHbIE BOMPOCHI.

B xoge 3awmTbl pedhepaTtnBHO paboTbl OTBETHI CTyAEHTa He - HeszaumeHo
cooTBeTCTBYeT NobblM  wectn  (cemn) un3  NepedUCrneHHbIX
nokasaTenen. Obyuatowuncs OeMOHCTpupyeT OTPbIBOYHbIE,
dparMeHTapHble 3HaHudA, gonyckaeT rpybble ownbkn npu oTBeTe Ha
BOMPOCHI.

Kputepun oueHnBaHuA cUTyauMoOHHbIX 3aaa4
Kputepumn oueHKu:
«OTNUYHO» — OTBET BEPEH, HAYYHO apryMeHTUPOBaH, CO CCbIfIKaMn Ha NPOVAEHHbIE TEMbI.

«XO0poLIOo» — OTBET BEPEH, HAy4YHO apryMeHTMpOBaH, HO 6e3 CCbIfIok Ha NPOAEHHbIE TEMbI.
«Y[OOoBNETBOPUTENBHO» — OTBET BEPEH, HO HE apryMEeHTUPOBaH Hay4YHO, NGO OTBET HEBEPEH, HO
npeacraereHa nonbitka 060CHOBaTL €ro ¢ arnbTepPHaTUBHBLIX HayYHbIX NO3ULMIA, MPOMAEHHbIX B KypCe.

((Heyﬂ,OBJ'IeTBOpI/ITeJ'IbHO» — OTBEeT HeBEepPEeH N HE apryMmeHTnpoBaH Hay4HO.

20.2. NpomexyTo4yHas atTecTayms

MpomexyToyHass aTTecTauusi no AUCUMNIMHE OCYLLECTBISAETCA C MOMOLLbI CNeayoLmx
OLIEHOYHBIX CPEeACTB: YCTHbIM ONPOC, NPaKTUYeckoe 3afaHune.

MpuMepHbIN NnepevyeHb BONPOCOB K 3K3aMeHy:

hrwbE

o

7.
8.

9.

PasBuTre npencrasneHmin o cBOOOAHO-paaMKaribHOM OKUCTIEHUMN.
CeobogHble pagukansl, obpasytowmeca B Guocmcremax.

MpuHUMnNbI KNaccudmrkauumn cBoBOAHbLIX PaaMKanos.

MexaHu3mbl 06pa3oBaHus 1 Bronormyeckasi ponb NPUPOAHbLIX CBOBOAHbIX
pagukanoB (knaccudukaums Bnagnmuposa H0.A)) .

[MoHATME 0 peaKkTUBHbIX Monekynax. AKTUBHbIE (DOPMbI KUCIIOpoaa, a3oTa 1
xnopa.

Hons kucnopoga notpebnsaemMoro 4enoBeKOM Ha reHepupoBaHWE IHepPrum B
KneTke n Ha BbipaboTky ADPK. KoHueHTpauma APK B opraHusme.
XapaktepucTtuka abixaTesribHOro B3pbia npu npounssoactese A®K carountamum.
MexaHunambl reHepaumm APK.

Ykaxute cxemy B3anmonpespawieHun AOK.

10. XapaKTepI/ICTI/IKa CyrnepokcnaHoro aHMoH-pagukarna. MexaHn3mbl O6pa3OBaHI/1$I n

yyacTue B HOPMO- 1 NaTodU3NONOrMYecknx npoLeccax.

11. O6paszoBaHne HO2+ n3 cynepokcmaa npu 3aknmcneHnmn cpebl. Metoabl

onpeaeneHns KOHLUEHTpaLmMmn CynepoKCUaHOro aHMoH-paavkana B 6mocybcrparax.

12.3Ha4veHune uepynonnasMmmHa and aHTUOKCNOAHTHON 3aLLUnTbl, 0COOEHHOCTH

CTPYKTYpPbl U CBOMCTBA.

13.MexaHun3mbl 06pasoBaHus nepekmcn sogopona. ConpsikeHne obpasosaHms H202

¢ paboTon MUTOXOHAPWIA N MUKPOCOM. ["eHepupoBaHMe nepokcuaa Bogopona B
uuTosone.



14.ToKCcU4HOCTb Nepokcuaa Bogopona U MexaHusMbl ero nHaktnsaumm. Metoabl
OLIeHKM KOHLIeHTpauum nepokcnaa sogopoaa.

15.Cnoco6bl o6pa3oBaHus rMAPOKCUbHOro pagukana. Metoabl ngeHtudumkaumm
OH- - pagukanos.

16.Bpems xun3Hn OHe- pagmkanos B kneTke. OCHOBHbIE TUMbl PeaKLMi XapakTepHble
anst OHe - pagukanos.

17.Tpoueccol, npuBoasLLMe K 00pa3oBaHnN0 CUHINETHOro kucnopoaa. lNoHatue o
xpomocpopax n poToanHammyeckom appekre.

18.TOKCUYHOCTb CUHIMETHOro KMCIopoAa U MEXaHU3Mbl €ro «TYLLIEHUSA» B KNeTKe.

19.06was xapaktepuctumka okcnga asota. NO-cuHTasbl U UX ponb B o6pa3oBaHum
oKkcuaa asoTa.

20.dnsnonornyeckme MyHKLUUN oKcuaa asoTa.

21.06pasoBaHne cemnybmnxmHoHa. CeMnybmnxXmMHOH Kak UCTOUHUK APYrMX pagukanos
Kncrnopoga.

22.Peakumu nepoKCUaHOro OKUCrEeHNs IMNUA0B: HULMaUNS, NPOAOIIKEHNE 1
passeTBneHue uenu MOJI.

23. BoamoxHble nyTn obpbia npoueccos NMOJ1 B kneTke. icnonb3oBaHne
XeMUMIOMUHECLIEHLMWN ONA N3YYEeHUS NePOKCUOHOINOo OKUCIEHUS NMNUO0B.

24.TlocnencTBmna NepoKCULHOrO OKUCIIEHNA NIMNNOOB.

25.KoHTpOonb nepokcnagHoOro OKUCNeHns NMnnaos nog AencTeneM pepmMeHTaTUBHbIX
N He(pepMEHTATUBHbLIX CUCTEM KIETKN.

26.CTpyKTYypa, CybKneTo4Hasa nokanMsaumsa n CBOMCTBA CynepoKcnaancmyTasbl.

27.KaTtanasa v nepokcugasbl. Katannampyemble peakuuu, nokanmsaums, CBOMCTBA.

28.ImytatnoHnepokcuaasHas/ rmytatmopenykrasHas oepmeHTaTMBHas cuctemMa.

29. CeneHcofepallasa 1 He coeprkalliasa ceneHa rnyrtatmonepokcuaasa.
CybcTpaTHas cneyndunyHOCTb, OCHOBHbIE CBOMCTBA.

30.MocTtaeska HAL®H gns rnytaTMoHnepokcnaasHown/ rnytaTMopeaykrasHom
cucteMbl. KnvHunyeckmne npobriembl, CBA3aHHbIE C HEAOCTAaTOYHOCTbIO (PepMEHTOB
neHTo3ogocgaTHOro NyTu.

31.[JeneHne aHTUOKCMOAHTOB Ha XXMPOPACTBOPUMbIE N BOAOPCTBOPUMBIE.

32.Tokodeposibl: pacrnpocTpaHeHne, MeXaHN3Mbl aHTUOKCUOAHTHOW (DYHKLMN.
Mepexoa ButammHa E n3 peHonnbHON hopMbl B XMHOHHYHO Kak cnocob perynaumm
AHTUOKCUOAHTHOWN aKTUBHOCTW.

33.BelecTtBa, aBnsoWmneca cnHepructamm sutammHa E.

34.AHTMOKMCNNTENBHAsS aKTUBHOCTb aCKOPOUHOBOW KUCMOTHI.

35.Ponb rnytaTMoHa u MOYEBOW KMCAOTbI B @aHTUOKCUOAHTHOM 3aLumTe.

36.ButamuH A, KapatuHouabl U Opyrue XnpopacTBOPUMbIE aHTUOKCUOAHTHI.

37.3HayeHure uepynonnasMmHa gnst aHTMOKCUAAHTHOM 3aLLUnTbl, 0COBEHHOCTU
CTPYKTYpbl M1 CBOMCTBA.

38.BewectBa — KOMNIEKCOHbBI, XenaTupyloLme NOHbI MeTarnsioB C NepeMeHHON
BaNeHTHOCTbIO.

39.TMoHATMe oKkcMaaTUBHOIO cTpecca.

40. HapylieHue CTpyKTypbl U PYHKLUMIA MUTOXOHOPUK npu aencteum ADK.

41.TocnefoBaTenbHOCTb COObLITUI MPU TKAHEBOW MMMOKCUN.

42.Ponb cBobogHOpagukanbHbIX NPOLLECCOB NPU OCTPOM MHGAPKTE MUOKapAa.

43.CBobogHble pagukansl npu nwemMmmyeckon 6onesHu cepaua n aptepuansHOn
rmnepTeHsuu.

44. CBobogHopagukanbHoe okucneHue npu 3aboneBaHusxX AblxaTenbHOW CUCTEMBI.

45.Ponb cBob6oaHOpaguKanbHOro OKUCNEHUs B natoreHede 3aboneBaHui
nuLLEBapUTENTBHON CUCTEMBI (13BEHHAs DONe3Hb Xernyaka, racTpoayoaeHUTbI,
KONWUTbI U apyrue).

46.Ponb cBoboaHOpaauKanbHOro OKUCNEHUs B pa3BuTuUKM renaTtura.

47.Ponb A®K B pa3suTum nonuHenponaTum.



48.MexaHn3mbl, nexawime B OCHOBE MO3roBOro MHCynbTa.

49.Ponb cBob6ogHOpagmnKkanbHbIX NPoLECcCcoB B LiepebpoBackynspHOM NaTtonormu.
50.YvacTtue csobogHopaamKanbHbIX NPOLLECCOB B pa3BUTUM caxapHOro anabeTa.
51.CBobogHopagukanbHoOe OKUCNEHNE Npu rmnepTMpeose.
52.CBobogHopaankanbHOe OKUCIIEHNE NPU KaHLeporeHese.

53.Ponb cBo60gHOpaanKanbHOro OKMCNEeHnsa B Npoueccax CTapeHust.
54.AHTUOKCUOAHTLI B KApaMOSiornu.

55.MpumMeHeHne aHTUOKCUAAHTOB MpU fleYeHUU cepaeyHO-COCYaANCTbIX NaTOMNOrmNn.
56.MpumeHeHne peambepmnHa N TUOKTOBOW KUCMNOTbI B KAPANOSOrmN.
57.AHTUOKCNOAHTbI B raCTPOHTEPOSIONMN.

58. AHTUOKCUOAHTbI B HEBPOSOTUMU.

59. AHTUOKCUOAHTbI B QHOOKPUHOSOMNN.

60.AHTUOKCMOAHTbI B OHKONOMUN.

61. AHTUOKCUOAHTbI B FTEPOHTOSOMNN.

MpumepHbIN NepeyYeHb NPaKTUYEeCKNX 3agaHumn

1. N 9KCnepuMMEHTanbHOro MOAENUPOBAHUS FeMONUTUYECKO aHEMUU >XUBOTHOMY BBOAST
deHnnrnapasnH, KoOTopbId CTUMYNUpyeT cBoGOAHOpaaMKanbHble peakuum U Npu  KOHTakTe ¢
apuTpouMTamMn Bbi3biBAeT Ae3opraHusauunto doconunuaHoro crnoss MemopaH M HapylleHue BOOHO-
anekTponuTHoro 6GanaHca kneTke. OxapakTepusyiTe MexaHU3Mbl MNOBpPEXAaloLWero OencTeus
aKTUBUPOBAHHBLIX peakuuii NepoKCUAHOrO OKUCMEHUS NMUNUAOB BHYTPU KneTku. C NoMOLLbl, Kakux
METO[OB Bbl CMOXETE OLeHUTb MUHTEHCMBHOCTb CBOBOAHOPaAMKaribHbIX NPOLLEeCCoB?

2. MNpn akcnepumeHTanbHOM TOKCUYECKOM renatute y KpbiC OblNo BbISIBIEHO MOBbILEHME
napameTpoB GUOXEMUIMIOMUHECLIEHLIMN U aKTUBHOCTM FNyTaTMOHMNEpoKcMaasbl, rmyTaTUoHpeayKTasbl U
ypoBHS rnytatMoHa. C 4eM CBsi3aHO MOBbIWEHME [aHHbIX MoKasaTenen npu  pasBUTUM
9KCMEPUMEHTaNbHOIO TOKCMYeCKOro renatuta y Kpbic. peactaBbTe MeTOAbl OLEHKM aKTUBHOCTU
rnyTaTUOHMEPOKCUAAa3bl, FMyTaTMOHPEeAyKTasbl U YPOBHS rryTaTMoHa B GuocyGeTpaTax.

3. B HacTosuee BpeMsi U3BBECTHO, YTO BBEAEHME JIEKAPCTBEHHLIX NPenapaTos
cynepokcugamncmytasel (Opucogd, OprotenH (MepokCuHOpM)) Mpy OCTPOM MHADaAPKTE MUoKapaa
NpMBOAUT K YMEHbLLUEHMWIO 30HbI NopaxeHus Mmokapaa. O60CHynTe npuMeHeHWe 4aHHOro npenapara c
y4yeTom ponu cBo6oAHbIX pagvKanos Npu pasBuUTUM NATONOMMYEeCcKoro coctoaHus. MNMpeanoxnte metoq
onpegeneHnsa akTMBHOCTK CyrnepokcugancmyTasel B Guocyberpartax.

4, Hap;u:l,y C yBenim4eHnem napameTpoB, OTBeHaLWmnX 3a CTeneHb pa3BUTNUA OKUCITUTENTIbHOIo
CcTpecca, Habnaanock CHUXXEHNE aKTUBHOCTM aKkoHUTaTrngpartasbl. lMoAcHMTE MexaHU3M, nexalluumn B
OCHOBE NMOAO0OHOro N3MEHEHNSA aKTUBHOCTM akoHuTaTrngpaTtasbl. MO>HO N1 MCNoNb30BaTb akTUBHOCTb
AKOHUTAa3bl ANA OLEHKN YPOBHA OKUCITUTENBHOIO CTpecca.

OTBerT.

O6wenssBecteH hakT MHAYLMPYEMOro CynepoKCUAHbIM aHMOHPaAuKanom noaaBneHns
akTMBHOCTU Al, YTO NO3BONAET paccMaTpMBaTb AaHHbIN (PEPMEHT B Ka4ecTBe YyBCTBUTENBHOM U
KpuTnyeckon mueHn genctena A®K B yCrioBusix oOKMCNUTENBHOro cTpecca. B 3aBucumocTu ot
BEMNYUHBI U NPOAON-XUTENbHOCTN OKUCIUTENBHOrO cTpecca, Al MOXeT noasepraTbcst obpaTnmomy
WHrIMOMPOBaHNIO BCIIEACTBMNE OKUCIIEHMS OCTATKOB LUCTEMHA, a B JarnbHenwem HeobpaTmumom
NMHaKTUBaumm Yepes pasbopky [4Fe-4S)2+ knacTtepa, kapboHunuposaHue n ATP-3aBncumyto
aerpagaumto. Npu atom u3 Fe-S knacTepa BbicBOOOXaaeTCs MOH Fe2+, ABNSAIOLNNCS NPOOKCUOAHTOM.
Hakannueatowmiicsa npu nHrnbrnposaHum Al unTpar, cBA3bIBas MOHLI Xenesa, crnocobcTeyeT
orpaHmyeHnto obpasoBaHNs rMAPOKCUIBHOIO pagunkana B peakumm ®eHToHa 1 3awmwaeT npu atom Al
OT MHaKkTMBaumun. B HacTosLee Bpems B psae paboT onpeaeneHne akTMBHOCTU akOHUTas3bl
NCcnonb3yeTcs A58 OLEHKN YPOBHSA OKUCITMTENBHOMO CTpecca.

5. [Ina onpegeneHns MHTEHCMBHOCTN CBOBOAHOPaAUKanbHbIX NMPOLIECCOB NPUMEHSAIOT METO,
nHayumposaHHon BEXJ1. B nepyto ktoBeTy xemuniommHomeTpa godasunu 0,4 mn 0,02 MM kanui-
docartHoro 6ydepa (pH 7,5), 0,4 mn 0,01 MM FeSO4, 0,2 mn 2%-ro pactBopa nepokcmaa Bogopoaa
(BHOCMMOro HeENoCpeaCTBEHHO nepen uamepeHnem). Viccnegyemoii matepunan sHecnu B konnyectse 0,1
MIT HeNnocpeacTBEHHO Nepea N3MepeHnem 40 BHECEHMS NepoKkcuaa Bogopoaa. Bo BTopyto kioBeTy
BHeECNM Te Xe BeLecTBa, Tonbko Bmecto 0,4 mn 0,01 MM FeS04, 0,2 mn 2%-ro pacteopa nepokcuga



Bogopona sHecnu 0,6 M omsmonornyeckoro pacteopa. lNepeuncnure onpegensiemole napameTpbl U
NpeanonoXuTe Ux BENNYUHY B Kaxxgon npobupke. HanuwwuTte npuHumn gaHHoro metoga bBXIJ1.

OTBeT

B nepon npobupke napameTpbl BXJ1 6yayT Bbiwe, nockonbky FeSO4 1 nepokcma Bogopoaa
BbICTYMNaT B KAYE€CTBE UHAYKTOpPA AAHHOrOo npolecca.

MprHUMN MeToaa OCHOBaH Ha TOM, YTO B NPeACTaBNEHHON CUCTEME NPOUCXOanT
KaTanutuyeckoe pasnoXeHne Nepekncu noHamu MeTanna ¢ NepexogHon BaneHTHOCTbo — Fe2+, no
peakummn ®eHtoHa. Obpasyromnecsa npm 3ToMm ceoboaHble pagukansl (R*, OH*, RO*, RO2*, 02*)
BCTYMNaroT B NpOLECC UHMLMaLMmM cBO6OOHOPaaNKaIbHOrO OKUCNEHNS B UccreayemMomM B1Monornyeckom
cybeTparte. PekombuHauus pagukanos RO2* npuBoguT kK 06pa3oBaHnio HEYCTOMUYMBOIO TETPOKCHAA,
pacnagatoLerocs ¢ BblaerneHMeM KBaHTa ceTa.

6. B xoOe oueHKM akTMBHOCTWN CUCTEMbI AETOKCUMKaLUN CYNnePOKCUAHOIo aHNMOH-paaukana B
MeYeHn KpbIC C TOKCUYECKUM NopakeHMeM neveHmn Gbina nccrnegoBaHa akTMBHOCTb
cynepokcugamcmyTasbl U KaTtanasbl. YCTaHOBNEHO, YTO MPU NaToNorMm akTMBHOCTb AaHHbIX (bepMeHTOoB
Oblna Bbllle, YeM B KOHTPOSBbHOW rpynne XXMBOTHbLIX. [MpeanonoxuTe ¢ 4em 310 MoXeT BbiTb CBA3aHO.
Moyemy oNsi OLEHKM aKTUBHOCTU CUCTEMbI ETOKCUKALMN CYyNnepOKCUAHOro aHNOH-pagukana obinm
BblGpaHbl MMEHHO 3TW PEPMEHTLI?

OtBet

Tokcnyeckoe nopaxxeHne nevYeHn conpoBOXaaeTcst MHTEHCUMKaumen cBo6oaAHOpPaaMKaNbHOMo
okucnenus. Hakonnenne A®K npmBoauT Kk aktuBaumm epmMeHTOB aHTUOKCUAAHTHOW CUCTEMBI, MO3TOMY
aKTMBHOCTb AaHHbIX (hePMEHTOB BbliLLe Npw naTosniornn. Beilbop hepMeEHTOB OCHOBaH Ha TOM, YTO
nepokcug Bogopoaa, obpasyloLmnincsa B Xxoae CynepokKCMaancMyTasHon peakuun, pasnaraeTcs Ha Bogy U
Kncnopoga B XoAe kaTanasHou peakuuu.

7. Mpu passuTMM NATonorMm, ConpoBOXaatoLLEeNca pasBuTmemM OKCMAATUBHOIO CTpecca, B
CbIBOPOTKE KPOBW y YeroBeka Obinn n3amepeHbl aKTUBHOCTb FyTaTUOHMNEpPOKCnaassl,
rnyTaTMOHpPeayKTasbl, rMoko30-6-octhaTtaerngporeHasbl. AKTMBHOCTb MyTaTUOHNEPOKCHMAAsbl Obina
MoBbILLIEHA, MPY 3TOM aKTUBHOCTb OK030-6-hocchaTaernagporeHasbl 6bina cHkeHa. MpeanonoxuTe,
Kak npyv 3TOM MOrfia U3MEHUTLCS KOHLEHTpaLnsi BOCCTAHOBMEHHOTO FyTaTUOHA U aKTUBHOCTb
rnytaTnoHpeaykTtasbl. OTBET NOSICHUTE.

OTtBeT

KoHueHTpaLmsa BOCCTAHOBEHHOrO rIyTaTUOHA Y aKTUBHOCTb FyTaTUOHPEeAyKTasbl MOMM
CHMXaTbCH B CBA3M C HegocTaTouyHon noctaskon HAL®H aona rnytatnoHpeaykTasHom peakumm, B xoge
KOTOPOM NPOUCXOOUT BOCCTAHOBIIEHNE OKUCIIEHHOW OOPMbI IyTaTMOHA.

8. [Ina oueHkn nHteHcmsHocTH npoueccos MNOJT B BuocybeTpaTax Ucnonb3yoT MeToab!
onpeaeneHns paga ero npoaykToB. Tak, K nepeuyHbIM npogyktam MNOJ1 oTHOCAT AMeHOBble KOHbIOraThI.
Mockonbky Hanbonee nerko oTpbIBaeTCA aToM BogopoAa OT yrnepona, Haxoasuierocd B anbda-
NOSIOXKEHMM MO OTHOLLUEHMIO K ABOVHOW CBSA3M B MOSEKYSe HEHAChILLEHHOW XXUPHOW KUCMOThI, TO Npu
Jernokanu3aumm HecrnapeHHOro 3rIEKTPOHa B MOJIEKYaX XXMPHOKUCIIOTHBIX OCTATKOB MOSIBIISIETCS
CUcTema COonpsiKeHHbIX ABOMHbLIX CBA3EN, T. €. BO3HMKAOT KOHbIOMMPOBaHHbIE ANEHbI. [aHHble
COeUHEHUNA NEerko B3aMMoOeNCTBYIOT C KUCITOPOAOM € 06pa3oBaHMEM NEPEKUCHBIX pagukanos, a B
AanbHenwem u rmgponepekncen. CogepxaHne ANEHOBLIX KOHbIOrAaTOB ONMpPeaensioT
CNEeKTPOPOTOMETPUYECKUM METOOOM.

B uem 3akniovaetca npuHUMn meTtoaa.

OtBer

MpuHUKMN MeToaa COCTOUT B TOM, YTO o6pa3oBaHne B MOMEKYNe NOSIMHEHACHILWEHHbIX XUPHbIX
KMCNOT COMPSKEHHbIX ABONHbIX CBA3EN (KOHBIOrMPOBaHHbIX JUEHOB) CONPOBOXAAeTCsA NOSBNEHNEM B
CMNeKTpe MX NorfoLweHnss Makcnmyma B obnactm 232—234 Hm ¢ nneyvom B obnactn 260—280 Hm,
COOTBETCTBYIOLLMM COMPSXKEHHBIM KETOANEHAM.

9. 1na onpeaeneHuns MHTEHCUBHOCTM CBODOAHOPaANKanNbHbIX MPOLIECCOB NPUMEHSIIOT MeToq
nHayumposaHHon BEXJ1. BXIT nHayuupyoT nepokcuaom Bogopoaa ¢ cynbgatom xernesa. Hasosute
peakuuio, KoTopas NexunT B OCHOBE MpUHLMNA AaHHOTO MeToAa.

OtBet

peakumst PeHToHa.

10. NepokcnaHoe okuncnenne nunuaos (MOJ1) npeacrasnset cobown npouecc
HenocpeACTBEHHOrO nepeHoca Kucnopoaa Ha cybetpat ¢ obpasoBaHMeM nepekncen, KETOHOB,
anbOernaoB 1 Opyrmx CoeaAnHEHUN. YTo aBnNAeTCs OTNMYNTENBbHOW YepTO AaHHON peakummn?



OtBet

OTnnunTEenbHOM YepTon 3TOM peakLmm ABNSETCS ee LLEeNHOW, CaMOUHOYLIMPYIOLLNMNCS XapaKkTep.

11. K 06pa3oBaHuUio Kaknx coeauHeHU NpMBOAMT OKUCIIEHNE NO4 AENCTBUEM aKTUBHbBIX POPM
Kncrnopoga octaTKoB NU3nHa, aprmHnHa, rmcTuanHa, NposivHa, TPeOoHUHa, ryTaMmuHOBOW U
acnaparMHOBOW KMCAOT B NONMNENTUAHON Lenn?

OTBeT

KapOOoHMMNbHBLIX COEAUHEHNI

OnucaHue mexHoso2uu npoeedeHusi
MpomexyTouHas aTTecTauusi NpoBOAUTCS B COOTBETCTBUM C [lonoxkeHnem O NpPOMEXYTOYHOW
aTtTecTauum obyvarolmxcsa no nporpammamM Bbicero obpasoBaHusi. OueHka Mo MPOMEXYTOYHOM
aTTecTauum MoXeT OblTb MOCTaBMNEHa Mo pe3yribTaTaM TEKYLUMX aTTeCTaLuii.
Mpy peanusauuyM AUCUMNANHLI MOTYT ObiTb MCMOMb30BaHblI 3NEMEHTbl ANEKTPOHHOTO 0by4YeHus |
AVCTaHLMOHHblE 06pa3oBaTeribHble TEXHOMOMUN.

TpeboesaHusi K 8bINOIHEHUIO 3a0aHull, WKaJlibl U Kpumepuu oyeHusaHus

[ns oueHnBaHMA pe3ynbTaToB 06y4YEeHNs1 Ha 3K3aMeHe MCNOMb3yTCH CneayoLmne nokasarenu:
npu oTBEeTE Ha 3afaHusA CTYAEHT:

e [EeMOHCTpUpPYeT 3HaHWUS MONEKYNSAPHbIX MeXaHM3Max reHepaumm akTUBHbIX (OOpM Kucrnopoga B
opraHu3mMe YenoBeka N XNBOTHBbIX;

e 3HAeT MOMEKYNSIPHY CTPYKTYpY, MexaHu3Mbl LEWCTBUA W NyTU perynsumm OCHOBHbIX
aHTMOKCUMAAHTHbBIX CUCTEM OpraHuama (hepmeHTaTnBHOE N HedbepMEHTATUBHOE 3BEHO);

e 3HaeT MOSNeKynspHble MexaHu3Mbl pa3BuTUs 3aboneBaHUn, OOYCNOBMEHHbIX HapyLleHUsMU
mMeTabonuama U COMPSKEHHbIX C W3MEHEHWEM WHTEHCUBHOCTM CBOOOAHOpaauKanbHbIX
NpoLLeCcCcoB;

e 3HaeT MNPUWHUMMbI  OCHOBHbIX MeTodoB  OMOXMMMYECKOW  AMarHoCTUKM  3aboneBaHui,
COMNPOBOXAAKOLWMNXCHA U3MEHEHUSIMU YPOBHSA (DEPMEHTaTUBHOIO U HedepMEHTATUBHOrO 3BeHa
aHTMOKCMAAHTHOW 3aLLMThbl OpraHn3mMa 4YesnoBeka;

e 3HaeT MeToabl KOHTpoONns 3PEKTUBHOCTM (PYHKLUMOHMPOBAHMUS AHTUOKCUMOAAHTHOW CUCTEMbI B
NPOV3BOACTBE M HAaYYHbIX MCCNEeOBaHUSAX;

e yMeeT Nnonb30BaTbCA HOMEHKNATYpOM U Knaccudukaumen 61onormyeckn BaxHblX COEOUHEHWUMN,
NPUHATON B BMOXUMMMK;

e yMeeT OonepupoBaTb OCHOBHbIMW OUOXUMWYECKUMM MOHATUSAMW U TEPMUHOMOIMEN npu
N3NOXEeHNN TeoOPETUYECKNX OCHOB NpeamMeTa;

e Bfageet MeTo4aMu oOnpefeneHnss akTUBHOCTM (PEePMEHTOB aHTUOKCMAAHTHOW 3aliuTbl B
drnonpobax;

e Briageetr MeTogaMu oOnpefeneHnsd  KOoHUEeHTpauuum HedepMeHTaTMBHbIX aHTUOKCWMOAHTOB
(rmyTtatmoHa, Tokogepona) B Guonpobax;

YpoBeHb
KpuTtepun oueHmMBaHns kKoMmneTeHuni cpopmumposaH Llkana oueHok
HOCTU
KOMMeTeHUumn
MonHoe cooTBeTcTBME OTBeTa oOy4yatowerocs BceM | [ToebiWeHHbIl OMIuY4yHo
nepeYncrneHHbIM KpUTEPUSIM. Yypog8eHb

MpoAeMOHCTPUPOBaHbLI:  3HaHWSI  BO3MOXHOFO  MepeYHst
obopynoBaHMs M OCHOBHble MPWHUMMbI, fexalme B  OCHOBe
COBPEMEHHBLIX METOA0B (hU3UKO-XMMUYECKON Bronorumn, HeoGxoanmble
ana BbIMOJIHEHUA Hay4HO-UccrenoBaTesibCKUX NnoJieBbIX n
nabopaTtopHbIX Ouronormyeckmx paboT no OLeHKe
cBoboaHOpaaMKanbHOro romeocrasa opraHuama, BKIOYas
uccnegoBaHme reHepaumm akTuBHbIX (popM Kucnopofda B opraHusme
YyernioBeka U XMBOTHbIX, MeXaHU3Mbl lEI,eI7ICTBI/IF| n nytn perynauumm
OCHOBHbIX aHTMOKCMOAHTHBIX CUCTEM OpraHuama, MOSEKyNspHble
MexaHu3Mbl pas3BUTUS 3aboneBaHuil, 0GYCrOBNEHHbIX HapyLLUEeHWUSMU
MeTabonmMama W COMPSPKEHHbIX C  W3MEHEHWEM WHTEHCUBHOCTMU
cBobOgHOpPaaMKanbHbIX NPOLLECCOB; OCHOBHbLIE TEXHUYECKME CPEeACTBa




novcka Hay4Ho-buonorm4eckon nHopmaLmu, yH1MBepcasnbHble NakeTbl
NPUKNaaHbIX  KOMMbIOTEPHbIX  MpPOrpamMM, OCHOBHbIE  MPUHLUMbI
co3fgaHusa 6a3 akcnepuMeHTanbHbIX BUONOrMYEeCKMX AaHHbIX U paboTbl
¢ brnonoruyeckon nHdopmaumen B rnodanbHbiX KOMMbLIOTEPHbIX CETAX,
HeobxoaMMble ans peLeHuns 3apav no oueHke
cBobogHOpaanKansHOro romeoctasa opraHvama, BKItoyasi
uccnegoBaHme reHepaumm akTuBHbIX (popM Kucnopoga B opraHusme
yenoBeka W XMBOTHbIX, MEXaHW3Mbl OENCTBUA W NyTU perynaumu
OCHOBHbIX A@HTMOKCUMAAHTHbIX CUCTEM OpraHuama, MOJeKynspHble
MEeXaHW3Mbl pa3BuTUs 3abonesBaHuii, OOYCNOBMEHHbIX HaPYLUEHUSIMU
MeTabonmama W COMPSPKEHHbIX C  WU3MEHEHWEM WHTEHCUBHOCTHU
cBobogHOpaanKanbHbIX MPOLECCOB;

YMEHUS n3 BO3MOXHOIO nepeyHa obopyaoBaHua Ans
BbINOMTHEHNS Hay4yHO-MCCNeaoBaTeNbCKUX NONEBbIX M NnabopaTopHbIX
Ouonoruyecknx paboT No OU3NKO-XMMMYECKON BMONOrMn OCO3HAHHO
BblOMpaTb Hambonee agekBaTHble MOCTaBIEHHbIM 3ajayvyamM MeToAbl
uccrnegoBaHusa, a Tawkke Havboree 3HauMMble  pesynbTaThl,
NoNy4YeHHbIe C MOMOLLBbIO AaHHbIX METOAOB; UCMOMNb30BaTh OCHOBHbIE
TEXHUYecKne CpeacTBa Nnoucka Hay4yHo-buonorunyeckow nMHopmaumu,
yHMBepcarbHble nakeTbl MNPUKNadHbIX KOMMbIOTEPHBLIX MpOrpamm,
co3gaBaTb 0asbl  9KCNEpMMEHTanbHbIX  OMOMOrMYECKMX  AaHHbIX,
pabotatb ¢ Guonorumdecko  MHGoOpMauven B rnobanbHbIX
KOMMbIOTEPHBIX CETSAX C LeNblo NpUobpeTeHnsa ymMeHni nonb3oBaTbes
HOMEHKNaTypon 1  Knaccudpukaumen  BUOMOrMYECKM  BaXKHbIX
CoefVHeHMN, TMpUHATOM B OuoxMmuMKM, a Takke OonepupoBaTb
OCHOBHbIMW  BUOXUMUYECKMMU MOHATUSAMU U TEPMUHOMOIrMENn npu
N3MNOXEHUN TEOPETUYECKUX OCHOB NpeaMeTa;

HeobOXxOAMMble  HaBblkM  3KCMnyaTaumm  COBPEMEHHON
annapatypel 1 obopygoBaHus  ONA  BbINOMHEHMS  Hay4yHO-
uccrnegoBaTenbCkuX MoneBbiX U nabopaTopHbIX OrMonornyeckmx padot
no oueHke cBobOAHOPaAMKANbBHOINO romeocTta3a opraHuama, B TOM
yucrne onpeaeneHvuio  akTUBHOCTU  (PEPMEHTOB  aHTUOKCUOAHTHOM
3awmTel B Ouonpobax,  KOHUeHTpaumm  HedepMeHTaATUBHbIX
aHTMoKkcugaHtToB B Ouonpobax, a Takke cnocobamu onTummusauun
ucnonb3yemblX A5 KOHKPETHOW LenuM MeTodoB B COOTBETCTBUMM C
3afa4yen; UCMONb30BaHUSA OCHOBHbIX TEXHUYECKUX CpeacTB nowucka
Hay4HO-Ouonornyeckon  MHdoOpMauuKn, YHMBEPCAlbHbIX  MakeToB
NPUKNagHbIX KOMMbIOTEPHBIX nporpamm, co3gaHus 6a3
3KCNepMMEHTarbHbIX dronormuyecknx OaHHbIX, paboThbl c
Buonornyeckon nHdopmaumen B rnobanbHbIX KOMMBIOTEPHbIX CETSX,
HeobOxoauMMbIMK AN OUeHKM cBobogHOpaaMKanbHOro romeocTasa
opraHusma, B TOM 4uUCre onpefeneHnss akTMBHOCTU epMeHTOB
aHTUOKCUOAHTHON 3aWunThbl B 6ronpobax, KOHLIeHTpauuu
HedbepMEHTATUBHbBIX aHTUOKCUMAAHTOB B Bronpobax.

OTBEeT Ha KOHTPOSIbHO-U3MEPUTENbHBIA MaTepuan He COOTBETCTBYeET
ogHoMy (OBYM) M3 NepedncrieHHbIX MokasaTenemn, HO obyyatowmncs
AaeT npaBuribHble OTBETbl Ha AOMNOMHUTENbHbIe BoMpockl. TpebyioTcs
HaBogdLMe BONPOCh! AN OpMUPOBaHME LIeNOCTHOro OTBETa.

Ba3zoesbiti
yPOBEHb

XOpowo

OTBET Ha KOHTPOJSIbHO-U3MEPUTENBHbIN MaTepuan He COOTBETCTBYET
nobbiM  TpeM  (Y4eTbipeM) U3 MEepeyvuCrieHHbIX  MokasaTenen,
obyyvarwmincsa gaeT HeNosHble OTBEThLI HA AOMOSTHUTENbHbLIE BOMPOCHI.
TpebytoTca HaBoasiue BOMpocbl ANt QOPMUPOBAHUS LIENIOCTHOrO
oTBeTa Ha BOMpoc. [1eMOHCTPUPYET YacTUYHbIE 3HaHUS, YMEHUs "
HaBbIKW.

lNopoeosnili
ypOBEHb

ydoenemeopumenb
HO

OTBET Ha KOHTPOIMbHO-U3MEPUTENbHLIA Matepuan He COOTBETCTBYeT
naTM u Gonee nepeyvucrieHHbIM rMokasaTenam. OB6ydatowuiics
[AEMOHCTPUPYET OTPbIBOYHbIE, (bparMeHTapHble 3HaHWUs, OonyckaeT
rpyGble oLINGKM NpU OTBETE Ha BOMPOCHI.

Heydoenemeopume
JIbHO
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NMUCT COrMACOBAHUA
PABOYAA MPOrPAMMA YYEBHOW ANCLNMNNHbI

HanpasneHue: 06.03.01 buonorus
Ouncunnnuua 61.0.34 CeobogHopagukarnbHble npoLecckl B buocuctemax
Mpodunb nogrotoBkn: bnuomeanumHa

dopma oby4eHuns o4Has

Y4yeOHbin rog 2026-2027

OTBEeTCTBEHHbIN UCMOJTHUTEb

. 20
OormkHocmb, nodpasderieHue noonucek pacuwiugposka noodnucu
COINMACOBAHO
Kypatop OOIl
Mo HanpasBneHuo/cneumnansHOCTH T.H.MonoBa . 20

noonucek pacuwiughposka rnoonucu
HavyanbHuk otaena obcnyxusanua 3HB .20
noonuce pacuwiughposka rnoodnucu

Mporpamma pekomeHgoBaHa HMC

HauMeHogaHue ¢haKkyribmema, cmpyKkmypHo20 rnodpa3deneHusi

npoTokosn Ne or . .20 .

“Ha ob6pa3soBaTenbHOM nopTasne «AneKTpoHHbIN yHuBepcutet BI'Y» HE PASMELLIAETCA




NINCT UBMEHEHUI!

PABOYEN MPOrPAMMbI YYEEHOW ONCLMMNNHDI

HanpasneHue/cneumanbsHOCTb

KOO U HauMeHoB8aHue HarpasneHus/crneyuansHocmu
JucumnnunHa

KOO U HaumMeHo8aHue OUCYUMNIUHbI
Mpodunb nogrotoBku/cneynannsaumns

8 coomgemcmeuu ¢ Y4ebHbIM rriaHoMm

®opma oby4veHus

Y4yebHbIt roq

B cBs13n (Ha ocHoBaHWN)
nanoxutb N. __ Pl B cnegyowen pegakumm:

OTBETCTBEHHbIN UCMOMHUTEND

_._20__
dormkHocmb, nodpasderieHue noonucek pacuwiughposka noodnucu
COINMACOBAHO
Kypatop OOI1
Nno HanpasneHuo/cneyunansHOCTH .20 __

nodnucek pacuwiughposka rnoodnucu
HauyanbHuk otaena obcnyxunsanuna 3HB .20
rnoodnucsk pacuwughposka nodnucu

N3meHeHus Pl pekomeHgoaHsl HMC

HauMeHogaHue qbaKynbmema, CMPYKMypPHOSo no@pas@eneHUFl

npoTokon Ne or__. .20_r.

" Mpn Hanuumum PA3MELUAETCA Ha o6pasoBaTenbHOM nopTane «JONeKTPOHHbIN
yHuBepcurtet BI'Y»




