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MWHOBPHAYKN POCCUA
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBEPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIO O5PA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeaytowmin kacegpomn
MEANLMHCKON BUOXMMUm 1 Mmkpoobuonornm

T.H. MNonosa
_~~  24.03.2023T,

PABOYAS MPOrPAMMA YYEBEHOW OUCLMMINUHBI
MoneKynsipHble OCHOBbI pa3BUTUSA NaTONOrM4ecKnx npoLeccos

1. Koa n HammeHoBaHue cneumanbHocTU: 30.05.01 MeguumHckas Guoxmmmns
2. Cneunanusaumsa: MeguumHckas buoxmmmns

3. KBanudumkaumsa BbINyCKHUKA: Bpay-GUOXMMUK

4. dopma obyuyeHuUA: OyHas

5. Kacheapa, oTBevarwan 3a peanmsauuio AUCLUNIUHBLI: kadenpa MeauUMHCKON BUoxmmmnm m
MUKpoburonorum

6. CoctaBuTtenu nporpamMmmbl: Arapkos A.A., k.6.H., goueHT, CemeHnxuHa A.B., K.6.H., OLEHT

7. PekomeHaOBaHa: Hay4yHO-MeToAMYEeCKMM COBETOM MeamnKo-Guonorndeckoro dakynsteta ot
15.03.2023 npoTtokon Ne 2

8. YuebHbIn roa: 2027-2028 CemecTtp(bl): 9



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:

dhopmunpoBaHMe NpeacTaBneHnst O MOSEKYNSIPHBIX OCHOBax Pa3BUTUSI MATOMOrMYECKUX MPOLIECCOB M
ponu ceoboaHopaamKanbHbIX NMPOLECCOB B HOPMarnbHOWN XU3HEAEATENbHOCTM OpraHmn3mMa, a Takke WX
NaToU3NONOrMYECKUX 1 TOKCUKONOrMYECKMX acnekTax AencTBus.

3adayu y4ebHoU OucyunuHbI:

obecneynTb (*)OpMVIpOBaHVIe y CTyAeHTa B pe3dylibTate U3yv4eHnAa OaHHOro Kypca:

3HaHUA O MONEKYnsipHbIX MexaHu3Max 3aboneBaHuil, B TOM 4ucre OOYyCrnOBMEHHbIX
HapylweHusiMn  MeTabonuMama U COMPSHKEHHbIX C  W3MEHEeHWeM  MHTEHCMBHOCTM
cBoGoAHOPaAMKanbHbIX NPOLECCOB;

3HaHU O MONEKYNSIPHbIX MexaHuW3Max reHepauuy akTUBHbIX (DOPM KUcropoda B OpraHvame
4yernoBeKa W XXUBOTHbIX;

3HaHU O MOMEKYNAPHON CTPYKTYpe, MexaHu3Max AEUCTBUS U MyTAX PerynsiuMm OCHOBHbIX
AHTUOKCUOAHTHBIX CUCTEM OPraHn3Ma;

YMEHVs1 onepupoBaTb OCHOBHbIMU BUOXMMUYECKMMM MOHATUSMW WU TEPMUHOMOTMEN NpwU
N3MOXEHUN TEOPETUYECKMX OCHOB NpeamMeTa;

NOHMMaHNA MPUHLUMMNOB OCHOBHbIX METOAOB OLIEHKM WMHTEHCUMBHOCTM CBOOOAHOpaaMKanbHbIX
npoueccoB B OuocybcTpatax npu  MNaTONMOMMYECKUX  COCTOSIHMSIX,  COMPOBOXOAOLLMXCS
N3MEHEHNSIMN YPOBHSI (PEPMEHTATUBHOIO U HedPEepMEHTATUBHOINO 3BEHbEB aHTMOKCUMOAHTHOM
3alUTLl OpraHnM3Ma YernoBeka;

3HaHUA O TNPUMEHEHWM  METOAOB  KOHTpons  3PEKTUBHOCTU  PYHKLMOHUPOBAHMUS
AHTUOKCUAAHTHOWN CUCTEMbI B MEAULMHE N HAaYyYHbIX UCCNEA0BaHNSIX

10. MecTo y4yebHOM ancuunuHbl B cTpykType OOI:
Ob6ga3aTenbHas gucuunvHa BapuaTuBHon Yactn bnoka 1

11. MnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnnUMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NMaHupyeMbiMU pe3ynbTaTamMuM OCBOEHUsI oGpa3oBaTeribHOM
nporpamMmbl (KOMNETEHUUSAMU) U MHAUKATOPaMM UX AOCTUXKEHUA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHLmMm
MK-1 CnocobeH MNK-1.4 MNpoBoaut 3HaTb:
BbINOMHATb, BHYyTpunabopaTopHy | MOMeKynsipHble OCHOBbLI PasBUTWA  NaTONOMUYECKNX
opraHu3oBbIBaTb U 10 Banuaaumo npoueccoB, B TOM 4YuCle MONeKyndapHble MeXaHU3Mbl
NpoBOANTL pe3ynbTaToB reHepaumu akTVBHbIX pOpM KuUcropofa B opraHuame

4yenoBeka W JXXMBOTHbIX, MONEKYNApHYyK CTPYKTYpY,

aHannTteckoe KIMHHEcKiX MeXaHU3Mbl OeiCTBUS WU NyTW Perynsumm OCHOBHbIX
obecnedeHie na6opaTopr|Z( AHTMOKCUAAHTHBIX CUCTEM OpraH1Mama, MOMEeKynsipHble
KNUHUHECKUX “cenenosaqni MeXaHU3Mbl pasBUTUA 3aboneBaHui, 06yCroBNEHHBIX
na6opaTopr|3( HapylleHnssMM MeTabonmMaMa U COMPSKEHHbIX C
ncenenosaHnn M3MEHEHMEM WHTEHCUBHOCTM CBOGOAHOPaAMKanbHbIX
BCEX KaTteropun npoLeccos

CITOXXHOCTH YMmeTb:

BanmMauposaTb pesynbTaThbl KIVHUYECKNX
nabopaTopHbIX WCCNedoBaHW C  LEnblo  OLEHKM
WHTEHCMBHOCTM cBOBOAHOPaAMKamnbHbBIX MPOLECCOB U
apdekTMBHOCTH PYHKUMOHNPOBaHNS
AHTUOKCUMAAHTbIX CUTEM B KNeTKaX >XUBOTHBIX W
Yyernoseka npu passBUTUKU NATONOMMYECKUX MPOLECCOB.

BnapeTtb:

MeToaamMu OLEeHKN NWHTEHCUBHOCTU
cBOGOHOpaaMKanbHbIX NpoLeccoB B OuocybcTpaTtax
B YCNOBMAX HOPMbl U npu naTonornyeckux

COCTOSAHUAX, conpoBoXaarLmnxca HapyLeHnamun
CBOGO/J,HOpa/JMKaJ‘IbHOI’O roMmeocTasa B xoae
Banungauunn KIMMHNYeCKNX na6opaTopr|x
ncenegoBaHum

12. O6beM AUCUUNUHBbI B 3a4eTHbIX eanHMuax/vyac. — 4/144.

CDopma npome)KyTquoﬁ aTrTecTaummn 3K3aMeH

13. TpyaoemkocTb No BMAaM y4ye6Hon paboTbl



TpyaoemMKoCTb
Bupg yuebHow paboTbl Bcero Mo cemecTpam
9 cemecTp
AyanTOpHbIE 3aHATUS
nekunu 16
B TOM YMChE: npakTuyeckme -
nabopaTtopHble 32
CamocToaTenbHas paborta 36
[pynnoBon KOHTPOIb 24
B TOM Ymncne: KypcoBas paboTa (NpoekT) -
dopma NPoOMEXYTOYHOM aTTecTaumnn 36
(ak3ameH — 36 yac.)
UToro: 144

13.1. CopepxaHue AUCLUNIUHDI

Peanusauus
pasgena
Ne n/n HaumeHoBaHue pasgena ConepxaHve pasfena avcLmnnHo ONCUUNNUHBI C
ANCUUNNUHBI NMOMOLLIbIO
OHNawH-Kypca,
QYK*
1. Jlekuum
1.1 BeepeHne. Hosonorusa — yveHne o 6GonesHsx. Tunosble | QYK
naTonorn4yeckme npoueccsl. OTnonorus. CeoincTtBa | "OnNeKTpOHHbIN
naToreHHbIXx  akTopoB.  PU3NMKO-XMMUYECKME  OCHOBbI | YHUBEPCUTET
NpoLEeCcCOB, NeXalMx B OCHOBe noBpexaeHus knetkn un | BIyY" (MOODLE).
Beepnenuve. Hozonorus — KINEeTOYHbIX opraHensn. CobogHble paguvkansl, | MonekynspHbie
yyeHue o 6onesHsx. Tunosble obpasytowmecs B Guocmuctemax. MNpuHUMMBLI KNaccudukaumm | OCHOBbI Pa3BUTUS
naTonoruyeckme npoLecchl. cBoGoaHbIX  pagukanoB.  OCHOBHble  nogxodbl  NpW | NATONOrMYEecKUX
O1monorusa. AKTuBHbIE (POPMbI | MCCNeAoBaHNMM  MPOLECCOB € yyacTMem  CBODGOAHbBIX | MpOLECCoB

KMCNnopoaa 1 ux reHepauusi.
TOKCMYHOCTb aKTUBHbIX (hOpPM
KMCrnopoaa u Ux ypoBeHb B
TKaHSX.

pagukanoB. WCTOYHMKM aKTMBHbIX popm kucrnopoga B
opraHuame. [lons kucrnopoga notpebnsemoro YenoBekoM Ha
reHepvpoBaHVWe 3HeprMv B KIeTke M Ha BblpaboTky A®K.
KoHueHTpauus ADK B opraHuame. CnocobHocTb
KMCNOPOAHLIX paauKanoB OKasblBaTb TOKCUYHbIE 3dEKTHI.
lMoHATME O peakTUBHLIX Monekyrnax. MexaHuambl reHepauum

https://edu.vsu.ru/
course/view.php?i

d=13742

A®K. [bixatenbHein B3pbiB  npu  npoussoactee A®K
darountamu.
1.2 XapakTepuctuka OCHOBHbIX XapaktepucTtuka OCHOBHbIX AODK. Xapaktepuctuka | YK

ADK. CynepokcuaHbIn CcynepoKcnaHoro aHWOoH-pagukana. MexaHuambl | "ONeKTPOHHbIN
aHnoHpagukan. MNepokecua 06pas3oBaHMsa U yyacTue B HOPMO- U NaToU3NONIOrMYeCKX | yHUBepcuTeT
Bogopoza. MmapoKCUnbHbIA npoueccax. O6pasosaHne HO2* w3 cynepokcuga npu | BI'Y" (MOODLE).
pagukan. CUHmMeTHbIN 3akucneHMn cpepbl. MeToabl onpefeneHus KoHueHTpauum | MonekynspHbie
kucnopoa. Okeug asoTa. CyNepoKCUOHOTO  aHWOH-paavkana B OuocybeTpatax. | OCHOBbI pasBuUTUSA
Paaukan kosHauma 3HayeHve Lepynonna3mMnHa ans aHTMOKCUAAHTHOW 3allUMTbl, | NAaTONOrM4eckux

0COBEHHOCTM CTPYKTYPbI M CBONCTBA. npoLeccoB

MexaHunambl obpasoBaHua nepokcuga Bogopoaa.
ConpsikeHne obpasoBaHusa H202 ¢ paboTort MUTOXOHAPUIA 1
MUKpocoM. [eHepupoBaHMe nepokcuga Bogopoga B

umTo3orne. TOKCUYHOCTb Nepokcmaa Bogopoaa v MexaHu3Mbl
ero wuHaktmBauun. MeToabl  OUEHKM  KOHLUEHTpauun
nepokcuga BoAopoda. XapakTepucTuka rMapoKCUrbHOro
pagukana. ObpasosaHue OH® - pagukanoB B NpuCyTCTBUK
MOHOB nepexodHblX MeTannoB B peakuusx ®PeHToHa K
Xabepa-Baiica. Bpemsi xusHm OH®- pagukanoB B KneTke.
3aBUCMMOCTb MOBPEXOAMLIEr0 AEWCTBUS TMOPOKCUITbHBLIX
pagukanoB OT MecTa ux obpasoBaHuA. OCHOBHbIE TUMbI
peakuun xapaktepHole ansa OH* - pagukanoB. MeTogbl
o6HapyxeHuss OH* - pagukanos. Npouecchl, NpuBoAsLLNE K
o0pa3oBaHN0  CUMHIMMETHOro  kucropoga. [loHsTne o
xpoModghopax u oToanHaMmyeckomM adpekte. TOKCUYHOCTb
CUHITIETHOTO KUCNOpPOA4a W MEXaHU3Mbl €ro «TYLIEeHWUsi» B
Knetke. Xumuyeckas npvpoga u OCHOBHble CBOMCTBA OKCMAa
asota. OO6pasoBaHWe MEepoKCUHUTPUTAa U pagukana
rmapokcuna B peakuusx ¢ yyactnem okcmaa asota. CpegHee
BpemMsi  Ku3HM B OBuonorumdeckux  TkaHsx.  CnekTp
Ovonornyeckoro  Oencteus  okcmuga  asota. Metoabl

https://edu.vsu.ru/
course/view.php?i

d=13742
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06HapyxeHus NO. XapakTtepucTtuka NO-cuHTas.
O6pa3oBaHMe CeMWyBUXMHOHa NpU  OOHOINEKTPOHHOM
OKMUCNEeHnn  ybuxuHona WM NpM  OOHOINEKTPOHHOM

BOCCTaHOBNEHUM YOUXMHOHA. CeMMyOMXMHOH KakK MUCTOYHWK
APYrUX pagvkanoB Kucropoga.

1.3. CeoboaHopagukansHoe MepokcugHoe oOKUCNeHne nUNUAOB: OCHOBHble aTanbl. | QYK
okucneHvne 6uomakpomonekyn. | buonornueckne nocneacTeusa  nepokcugaumyM  NMNMAOB. | "ONEKTPOHHbIN
MeTtogbl oueHkun wuHTeHcuBHOCTM npoueccoB [MOJT B | yHuBepcuTeT
6uocybeTtpaTtax. OkucnutenbHas  mogudukaumsa Genkos. | BIY" (MOODLE).
MeToabl OLEHKM YPOBHS OKMCRMTENbHOW Moaudukauum | MonekynspHbie
OenkoB B OuocybcTpaTax. CBobogHopaavkanbHoe | OCHOBbI pa3BUTUS
oKvcneHne HYKIMEUHOBBIX KMCMoT. MoBpexaeHne | NaTonorM4yecknx
MmutoxoHapmansHon OHK. MeToabl OLEHKM YPOBHSA | npoueccoB
oKkucnuTenbHbIX nospexaeHni OHK. https://edu.vsu.ru/
course/view.php?i
d=13742

1.4 AHTUOKCMOAHTHas 3awuTa. MoHsTHe o} npookcuaaHTax " aHTMokcmagaHTtax. | QYK
3awmTa ¢ nomoLLbIo depmeHTaTUBHOE " HedepMeHTaTUBHOE 3BeHbA | "ONEeKTPOHHbIN
hbepMeHTOB. aHTMOKCMAAHTHOM  3awmTel.  CTpykTypa, CybkneTouyHas | yHuBepcuteT

nokanusaums 1 cBOWCTBa cynepokcuaaucmytasel. Metogel | BIY" (MOODLE).
OLEHKM aKTMBHOCTU cynepokcuaaucmyTasbl. Katanasa u | MonekynsipHble
nepokcuaasbl. Katanusupyemble peakuuu, nokanusauusi, | OCHOBbl pa3BuTHS
CBONCTBA. naTonorM4eckmnx
nyTaTtmoHnepokcnaasHasa/ rnytatuopenykrasHasa | npoueccos
depmeHTaTMBHaa cuctema. CybceTpaTHas cneumdudHocTb, | https://edu.vsu.ru/
OCHOBHble CBOWCTBA. MocTaBka HAO®H ana | course/view.php?i
rnyTaTMOHNEePOKCMAa3HoW/ rryTaTmopenykrtasHon cuctemsbl. | d=13742
KnuHuyeckrne npobnembl, CBA3aHHble C HELOCTAaTOYHOCTbIO

depMeHTOB neHTo3odgoccaTtHoro nyTwn. 3HaueHne

uepynonnasmuHa ansi AHTMOKCMOAHTHOM 3auThI,

0COBEHHOCTU CTPYKTYPbl U CBOWCTBA.

1.5 HedepmeHTatuBHas HedepmeHTatuBHas aHTMokcnaaHTHas 3awwmta. Oenenue | QYK

aHTUOKCMAAaHTHasA 3awwuTa. aHTMOKCMAAHTOB Ha XXUPOPACTBOPUMbIE N BOAOPCTBOPUMbIE. | "ONeKTPOHHbIN
Tokodeponbi: pacnpocTpaHeHue, MeXaHn3Mbl | yHUBEpCUTET
aHTMOKCMAAHTHOM pyHKkumn. [lepexon BuTammHa E um3 | BI'Y" (MOODLE).
deHonbHOM OpPMbI B XMHOHHYIO kak crnocob perynsumm | MonekynsipHble
aHTMOKCMOAHTHOM aKTMBHOCTU. BellecTBa, sABMSAOWMECS | OCHOBbI Pa3BUTUS
CcuHeprucTamm BUTaMMHa E. AHTUOKUCAUTENBHASA | NAaTONOrMYeCcKmX
aKTUBHOCTb ackopbuHOBOM kucrnoTel. Pomnb rnytatMoHa B | NpoLeccoB
aHTUOKCMAaHTHOM 3awmTte. Butamun A, kapatmHouppl u | https://edu.vsu.ru/
OpYyrMe >KupopacTBOpMMblE aHTMOKCMAAHThl. BewectBa — | course/view.php?i
KOMMMNEKCOHbI,  Xenatupylwme  WOoHbl  MeTamnoB ¢ | d=13742
nepemMeHHO BaNEHTHOCTbHO.

1.6 MaTodusmonornyeckne n Monatme OKCUAATUBHOIO cTpecca. MonekynsipHble | QYK
TOKCWKOSIOTMYECKNE acnekThbl MexaHu3Mbl pas3BuTMS cBoOOAHOpaaMKanbHOM naTonoruu. | "OneKTPOHHBIN
aenctena A®K n 3HayeHne Ponb akTBHbIX (hopm KMcropoaa B CepAeyHO-COCyaNCTON | yHMBepcuTeT
cBoboHopagnkanbHbIX natonorun. Ponb cBobogHopaavkanbHbIXx npoueccoB npu | BIry" (MOODLE).
npoLeccoB A1 HoOpManbHOW ocTpoM uHdpapkTe muokapga. CeoboaHble pagukanbl npu | MonekynsipHble
XN3HeOeaATernbHOCTH vwemmnyeckon  bonesHn cepaua UM apTepuanbHOW | OCHOBbI Pa3BUTUSA
opraHuama. Ponb akTMBHbIX rmnepTeHsuun. NMpuMeHeHne aHTMOKCUOAHTOB MNPWU FeYEeHUM | MaTONOMMYECcKNX
dopM KMCrnopoaa B CepAeyHO- | cepAeYHO-COCYAUCTBIX NaTONOrvi. npoLeccoB
CcoCcyaucTon naTonoruu. https://edu.vsu.ru/

course/view.php?i
d=13742

1.7 Ponb akTnBHbIX hopm Ponb aktuBHbIX (hOpM Kucropoga B OpoHxo-neroyHon | QYK
kucnopoga B 6poHxo-reroyHon | natonormn.  CBobGogHOpaavKanbHOE — OKUCMEeHWe  Mnpuv | "ONeKTPOHHbIN
naTtonorun. AKTUBHbIE POPMbI 3aboneBaHusAx nuLeBapuUTENbHOM CUCTEMBI. | YHUBEPCUTET
Knucnopoga B npoueccax CeobopHopagukanbHoe okucneHne npu  3abonesaHusix | BIY" (MOODLE).
KaHueporeHesa. HepBHOW cucTembl. CBOGOAHOpaaMKanbHOe okucreHve npu | MonekynsipHblie

3aboneBaHNsaX  3HOOKPUHHOW  cucTeMbl.  [TpMMeHeHWe | OCHOBbI pa3BUTUS
BELLEeCTB c aHTMOKCMOAHTHON aKTUBHOCTbIO B | MaTonorm4yeckmx
racTpPO3HTEPONIOTMM U HEeBpOSorMn. AKTMBHble (POpPMbI | NMPOLIECCOB
KMCNopoaa B Npoueccax KaHueporeHesa. https://edu.vsu.ru/
course/view.php?i
d=13742

1.8 YyacTne akTMBHbIX (hopM YyacTtme akTMBHbIX hOpM Kncnopoga B npoleccax ctapeHuss | QYK
KMcrnopoaa B npoueccax opraHnamMa. AHTMOKCMOAHTbI B OHKOMOMUW W FEPOHTONOMMK. | "ONeKTPOHHbIN
CTapeHnsi opraHnama. dusmonornyeckme acpdektol AOK. yHUBEpCUTET
dusnonormnyeckme adpdekTbl BIry" (MOODLE).
ADK. MonekynspHble

OCHOBbI pa3BnTuA
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naTonorM4eckmnx
npoLeccoB
https://edu.vsu.ru/
course/view.php?i
d=13742

2. JlabopaTopHble 3aHATUSA

2.1

BeBeneHnue. Hosonormnsa —
y4yeHune o bonesHsix. Tunosble
naTonorn4yeckune npoLeccol.
OTnonorus. Ceorictea
naToreHHbIX PaKTopoB.
PU3MKO-XMMUYECKNE OCHOBBI
NpoLEeCCoB, Nexalimx B
OCHOBE MOBPEXAEHNS KINETKU U
KNETOYHbIX OpraHen.
PasButne npeacraeneHuni o
cB0oGOOHO-paguKanbHOM
OKMCNEeHNN. AKTBHbIE (DOPMbI
Kncnopoaa n ux reHepaumsi.
TOKCUYHOCTb aKTUBHbLIX (HOPM
KMCrnopoaa U UX ypoBeHb B
TKaHSX.

TexHuka ©OesonacHocTM paboTbl B GUOXMMWUYECKOM
nabopaTopum. MeToap! onpegenexHusi cBOOOAHbIX
pagvkanos B OMONOrMYecknx  XnOKocTaX. MeTtog
OMOXEMUNMIOMUHECLEHLMM.

2.2

CsobogHopaaunkanbHoe
okvcneHvne GrnomakpomorneKkyrn.

MepokcugHoe okucneHne NUNuAoB. MNpoayKTbl NepOKCUAHOIo
OKUCNEHNS NUNWAOOB. AWEHOBbIE KOHbKOraTbl, ManoOHOBbLIN
ananbgerng, coeavHeHWst  Tuna  ocHoBaHwuni  Ludpda.
MeTogobl onpedeneHvs  KOHUEHTpauuM  MNEpPBUYHbLIX U
BTOPUYHbLIX NPOAYKTOB MEPOKCUAHOIO OKWUCMNEHMS NUNUOOB.
Onpepenexve YPOBHSA [NEeHOoBbIX KOHblOraToB B
6vomaTepuane.

QYK
"ONEeKTPOHHbIN
YHUBEpPCUTET
BIry" (MOODLE).
MonekynspHble
OCHOBbI pa3BUTUS
naTonorM4ecknx
npoLeccoB
https://edu.vsu.ru/
course/view.php?i
d=13742

OkucnutenbHas b6enkoB. [locTaHoBKa

meToaa.

Moamdrkaums

YK
"ONEeKTPOHHbIN
yHuBepcuteT
BIry" (MOODLE).
MonekynsipHble
OCHOBbI PasBUTUSA
NaTonorm4yecknx
npoLeccoB
https://edu.vsu.ru/
course/view.php?i
d=13742

MoHaTre 06 anonTtose. OnpeueneHMe cTenexHun

dparmeHTauumn HK B 6Guomatepuane.

QYK
"OnNeKTPOHHbIN
yHuBepcuTeT
Bry" (MOODLE).
MonekynspHbie
OCHOBbI Pa3BUTUS
naToNorM4ecKnx
npoLeccoB
https://edu.vsu.ru/
course/view.php?i
d=13742

Konnokesuym no Teme: «CBoboaHble pagukansi,
obpasytoLmecs B kneTkax YenoBeka M KUBOTHbIX. AKTUBHbIE
OopMBbI KUCITOPOAA M UX FEeHepaLus».

3YK
"ONEeKTPOHHBIN
yHUBEpCUTET
BIry" (MOODLE).
MonekynsipHble
OCHOBbI Pa3BUTUSA
NaTonorm4ecknx
npoLeccoB
https://edu.vsu.ru/
course/view.php?i
d=13742

2.3

AHTMOKCUAAHTHas 3awuTa.
3almTa ¢ nomoLlbo
dhepMeHTOB.

depmeHTaTUBHOE 3BEHO aHTUOKCMAAHTHON CUCTEMBbI.
Onpegenenne akTMBHOCTU KaTanasbl B 6|/|omaTepV|ane.

QYK
"ONEeKTPOHHbLIN
yHUBepcuTeT
Bry" (MOODLE).
MonekynsipHble
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OCHOBbI pasBuTUs
naTonorm4yecknx
npoLieccoB
https://edu.vsu.ru/
course/view.php?i
d=13742

2.4

HedepmeHTatuBHas
aHTUOKCMAAHTHas 3alumTa.

XapakTtepuctuka
aHTMOKCMAAHTHOMN
BOCCTaHOBINEHHOrO rnyTaTtuoHa B Guomartepunane.

CUCTEMDI.

HedepMeHTaTUBHOIO
OnpegeneHue

3BeHa
YPOBHS

oYK
"ONEeKTPOHHbIN
yHUBEpCUTET
Bry" (MOODLE).
MonekynspHble
OCHOBbI pa3BUTUs
naToNorM4yecknx
npoLieccoB
https://edu.vsu.ru/
course/view.php?i
d=13742

AckopburHoBas

K1cnora, Kak
He()epMEHTATNBHOIO 3BE€Ha AaHTUOKCUOAHTHOW CUCTEMbI.
OnpegeneHue KOHLEHTpauMn ackopbUHOBOW KWUCHOTbl B
CbIBOPOTKE KPOBMU.

KOMMOHEHT

9YK
"OnNeKTPOHHbIN
yHuBepcuTeT
Bry" (MOODLE).
MonekynsipHble
OCHOBbI pPa3BUTUs
naTonorM4ecknx
npoteccos
https://edu.vsu.ru/
course/view.php?i
d=13742

KOJ'IJ'IOKBI/IyM no teme: «Cuctema aHTUOKCUMOAHTHON 3aLUUTHI
opraHm3ma 4enoBeKka N XXUBOTHbIX».

QYK
"OnNeKTPOHHbIN
YHUBEpPCUTET
BIry" (MOODLE).
MonekynspHbie
OCHOBbI pPa3BUTUs
naTonorM4ecknx
npoLeccoB
https://edu.vsu.ru/
course/view.php?i
d=13742

2.5

MaTodmsmonornyeckne n
TOKCUKOSOrMYeCcKne acnekThbl
pencteus AOK n sHavyeHune
cBoGoagHOpaamKanbHbIX

KU3HEEATEeNbHOCTM
opraHuamMa.

nNpoLeccoB AN HopManbHOM

NpoLIeccoB

BawmuTta pedepatMBHbiX paboT no Teme:
cBOGOgHOpaAMKanbHbIX
XKU3HEAesTENbHOCTN OpraHM3amay.

ans

«3Ha4veHune

HOpMarbHON

YK
"ONEeKTPOHHbIN
yHuBepcuTeT
BIry" (MOODLE).
MonekynsipHble
OCHOBbI PasBUTUSA
NaTonorM4yecknx
npoLeccoB
https://edu.vsu.ru/
course/view.php?i
d=13742

13.2. Tembl (pasgenbl) AUCUMNIUHBI U BUAbI 3aHATUN

Buabl 3aHATUN (KONMYECTBO YacoB)

HanmeHoBaHue TeMbl
(pasgena) gucumnnuHbl

Jlekunun

[MpakTnyeckme

JlabopatopHble

CamocTosTenbHas
paboTta

Bcero

BeBeneHue. Hosonormnsa —
yyeHue o 6onesHsx.
Tunosble naTonoruyeckne
npouecchl. ATMonorus.
CBolicTBa NaToOreHHbIX
dakTopoB. Pnsmko-
XUMWYECKNE OCHOBbI
NpPOLIECCOB, Nexalinx B
OCHOBE NMOBPEXAEHNS KIETKU
N KNeTOYHbIX OpraHens.
PasButne npeacraeneHui o
cB0oGOOHO-paanKanbHOM
OKUCNEHUN. AKTUBHbIE
dopmbl KMcropoaa u nx
reHepaums. TOKCUYHOCTb

14
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aKTUBHbIX (DOPM KUcropoaa
U UX YPOBEHb B TKAHSAX.

2 XapaKkTepucTka OCHOBHbIX
ADK. CynepokcuaHbIn
aHuoHpagukan. MNepokecug,
Bogopoaa. MMapoKCUnbHbIit 2 8 10
pagukan. CuHrmeTHbIN
kncnopoa. Okecug asoTa.
Pagvkan kosH3MMa

3 CeoboaHopaavkansHoe
OKUcneHne 2 14 16
BMOMaKpOMONeKyI.

4 AHTUOKCUOAHTHAS 3awwuTa.
3aluTa ¢ NoMOLLbIo 2 4 8
hepMEHTOB.

5 HedepmeHTaTtuBHas
AHTMOKCWMAAHTHas 3aluuTa. 2 10 12

6 [MaTodmsmonornyeckue un
TOKCWKOSIOMMYECKNE acnekThbl
pencteuna AOK n sHayeHue
cBobGogHOpaamKanbHbIX
npoLeccoB A1 HopMansHOW 2 2 10 14
XN3HEeOEeATeNnbHOCTH

opraHuama. Ponb akTMBHbIX
dopM k1crnopoga B
cepaeyHo-cocyancTom
naTonoruu.

7 Ponb akTnBHbLIX dhopm

kucnopoaa B 6poHxo-

NEro4yHOM NaTonornn.

A 2 2
KTMBHbIE pOpMbI

KMcnopoaa B npoueccax

KaHueporeHesa.

8 YyacTtme akTuBHbIX OpM
KMcrnopoaa B npoueccax
CTapeHusi opraHmama. 2 2
dusmonormyeckne adhdekTbl
ADK.

9 pynnoBon KOHTPOIb 24

10 | MNoaroToBKa K 3K3aMeHy 36

11 | Utoro: 16 32 36 144

14. MeToan4yeckue ykazaHusA Ans ody4yaroLmMxXcA No 0OCBOEHUIO AUCLUMNIIUHDI:

Mpn peanusaumMm OUCLMNIWHBI  UCMOMbL3YIOTCA  3NeMEeHTbl  3MEKTPOHHOro  obydeHus w
ANCTaHUMOHHbIE 0Bpa3oBaTeribHble TEXHONOrnn

CTyOeHTbl 3HaKOMATCA C TeOopeTUYecKUM mMaTepuanioMm B nNpouecce NEeKUMOHHOro Kypca,
CaMOCTOATENbHO npopabaTbiBalOT U ycBauMBalT TeOpeTUYeckue 3HaHWs C  UCMOoNb30BaHWEM
pekoMeHaoyemMon ydebHoW nuTepaTtypbl, y4ebHO-MeTogMyeckux nocobuii, COrnacHo YykasaHHOMY
CMUCKY.

Ha nabopaTopHbIX 3aHATUSAX CTyAeHTbl NMbOo MHamBMAayansHO, Nnbo B cocTaBe Marow rpynnbl
BbINONHAT y4ebHOo-nccrnenosatensckyto paboty. B xoae BbinonHeHus nabopaTopHbix paboT CcTyaeHTbI
npuobpeTaloT HaBbikM obpalleHna ¢ Guonornyeckumn obbektamm, nabopaTopHbeiM 060OpyaOBaHMEM U
WHCTpYMEHTapueM, CamMOCTOATENbHO OCYLLECTBNAIOT 3KCMEPUMEHTbI, PErncTpupyoT, aHanuaupyrT U
WHTEpPNPEeTUPYOT pe3ynbTaTbl uccrnegoBaHun. PesynbTaTthl y4yebHO-uccregoBaTenbckon paboThbl,
BKMOYass HeobxoguMble pacyeTbl, 3akmyeHWss W BbiBOAbl, OTBETbl Ha BOMNPOCHI (3agaHus)
odopmnsaoTca B paboyen TeTpagum CTydeHTa B Buae nNpoTokona uccnegoBaHus. B koHue
nabopaTopHOro  3aHATMA  pe3ynbTatbl W Matepuanbl  ydebHO-uccnegoBaTenbckom  paboThbl
AOKnaablBaTCH npenogasaTento, Npu HeobxoammocTn obeyxaarTes B rpynne (oTyeT o nabopaTtopHOM
3aHATMM). B cnyyasax nponycka nabopaTopHOro 3aHATUS NO KakMM-NMbo npudmMHam cTyaeHT obs3aH ero
CaMOCTOSTENbHO BbIMOMHUTL NOA KOHTPOSieM npenoaaBaTens.

Tekywasn atrectaumsa obecnevmsaeT NPOBEPKY OCBOEHUSA y4ebHOro matepmnana, npuobpeTteHns
3HaHW, YMEHWNA N HaBbIKOB B NpoLiecce ayauTOPHOM M CaMOCTOATENbHOM paboTbl CTYAEHTOB.

N3yyeHne paHHOWM OUCUMNNWHBI NpedycMaTpuBaeT MpoBeAeHME AOBYX TeKylMx aTTecTauun.
Cpokn npoBedeHMs TeKyllen aTtTecTauuu pernameHTUpYTCA KaneHaapHbIM MfaHoM MpOBEeAEHWS
nabopaTopHbIX 3aHATUI.




Mpn nNoaroToBKe K TEKyLLEW aTTecTauumn CTyOEeHTbl M3Y4YalT N KOHCMEKTUPYIOT PEKOMEHOYEMYHO
npenogasatenem ydebHyl0 nutepatypy MO TeMaM JEeKUMOHHbIX UK nabopaTopHbIX 3aHATUN,
CaMOCTOATENBbHO OCBaMBalOT NOHATUNHLIW annapar.

Tekywan aTTectauusi siBnsietcss obsisaTenbHOW, ee pe3ynbTaTbl OLEHMBAKOTCS B OannbHoWu
CUCTEME W MO peLLeHnto Kadpeapbl MOryT ObiTb YYTEHbI MPU MPOMEXYTOYHOM aTTecTaumm obyyaroLmxcs.
dopMON NPOMEXYTOYHOW aTTecTauun 3HaHUW, YMEHUA M HaBbIKOB OOy4YaloLMXCs SBNAETCA YCTHbIN
3K3aMEH.

O6y4yeHne nuy C¢ orpaHMYEHHbIMM BO3MOXHOCTSIMW 300POBbsSi OCYLLECTBISIETCA C YY4ETOM UX
NHANBMAYaANbHbIX NCUXOU3NYECKMX OCOBEHHOCTEN U B COOTBETCTBUN C MHOMBUAYANTbHOW NPOrpaMmMmon
peabunutaumn.

MpomexyToyHaa aTTecTtaums Ons nuy C HapylweHUsIMU Ccryxa MpoBOAMTCS B MUCbMEHHOWN
dopme, npu 3ITOM MCMoOnb3ylTCa obwue Kputepum oueHuBaHus. [lpu HeobxoammocTn, Bpems
NoAroTOBKM Ha 9Kk3amMeHe MOXeT ObiTb YBENMUYEHO.

[Ons nuu ¢ HapyweHnem 3peHust OO0MNyCKaeTcsl ayananbHoe npedocTaBfieHmMe WHdopMauum
(HanpumMep, ¢ Ncnosnb3oBaHMEM NPOrpaMM-CUHTE3ATOPOB peyn), a Tak Xe UCMOoMb3oBaHMe Ha NeKunax
3BYKO3anuCbIBaKOLWMX YCTPONCTB (AMKTOPOHOB M T.4.). Ha NEeKUMOHHbIX 3aHATUAX U NnabopaTopHbIX
3aHATMAX NPYM HEOBXOOUMOCTM JONYCKAaeTCH NPUCYTCTBME aCCUCTEHTA.

Mpn npoBegeHUN NPOMEXYTOYHOW aTTecTauun Ans nvy ¢ HapylweHWEM 3peHust TECTUPOBaHUE
MoxeT ObiTb 3aMeHeHO Ha YycTHoe cobecegoBaHMe no BonpocaMm. [lpy HeobxogmmocTw, Bpems
NnoaroTOBKM Ha 3K3ameHe MOXET BbITb YBENNYEHO.

TeKkyWwnin 1 NPOMEXYTOUHbIA KOHTPONb MOXET ObiTb peanu3oBaH C WUCMOMb30BaHWEM JIIEMEHTOB
3MEeKTPOHHOro 06yYeHUst N AMCTAHUMOHHBLIX 0Gpa3oBaTenbHbIX TEXHOMOMUNA.

15. lepeyeHb OCHOBHOM WU [AONONHUTENLHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,

HeoO6XoAUMbIX AN OCBOEHUSA OUCUUNIIUHBI (criucok numepamypsl 0hOpPMASEMCs 8 COOmME8ememeauu
¢ mpebosarusamu FOCT u ucrnonb3yemcs obwas CKeo3Has Hymepauus 0rsi ecex sudo8 UCMOYHUKOS)

a) OCHOBHag nuTeparypa:
Ne n/n NcTOYHMK

nyxoB, A.V. Buoxmmus ¢ ynpaxHeHusiMm n 3agadamu : y4ebruk / nyxos A.W., CeepuH E.C. — Mockga :
F30TAP-Megua, 2019 .— 384 c. — broxumums ¢ ynpaxxHeHUsamMun 1 3agadamu [SNekTpoHHbIN pecypc]: y4ebHuK /

1 noa pea. A. W. Myxosa, E. C. CeBepuHa - M. : TOOTAP-Meauna, 2019. — ISBN 5-9704-5008-6 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785970450086.htmI>.
MeaunumHckasa buoxummsa: naToxmMmms, AMarHoctuka. IHTerpatneHasi Guoxumus. Perynauusa metabonuama :
2 yyebHoe nocobue / . A. CyxaHoBa, [. U. Kyabmenko, B. 0. Cepebpos, J1. B. CnnpnHa. — Tomck : CublrMy,

2018. — 112 c. — TeKcT : aNeKTpoHHbIN // JlaHb : anekTpoHHO-6ubnunoTeyHas cnuctema. — URL:
https://e.lanbook.com/book/113564. — Pexum gocTyna: ans asTopus. nonb3oBaTtenen.

Oopxak, Y. C. Buonoruyeckas xumus : y4uebHoe nocobue / Y. C. Oopxak. — Kbizbin : Tysl'Y, 2018 — Yactb 1 —
3 2018. — 173 c. — TeKCT : aNeKTPoHHbIN // JlaHb : aNekTpoHHO-6MbnmnoTeyHas cucrema. — URL:
https://e.lanbook.com/book/156257. — Pexunm gocTtyna: Ang aBTopu3a. nonb3oBaTenen.

CeBepuH, E. C. Bnoxumus : yuebnuk / noa pea. E. C. CeepuHa. - 5-e n3g. , ucnp. n gon. - Mocksa : F'OOTAP-

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

0) gononHuTenbHasa nuTepartypa:

Ne n/n NCTOYHKK
CneunpakTukym no 6uosHepreTuke : ydebHO-MeToanyeckoe nocobue / coctasutenu A. IN. Nypees [u ap.]. —
5 BopoHex : BI'Y, 2017. — 39 c. — TeKcT : aNeKTPOHHbIV // JlaHb : anekTpoHHO-bmnbnuoTteyHas cuctema. — URL:

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

3eHkoB, Hukonan KoHcTanTnHoBUY. OKMCIUTEnbHbIV cTpece : buoxum. n natodusmon. acnektsl / H. K. 3eHkos,
6 B. 3. JNlaHkuH, E. B. MeHblimkoBa .— M. : Hayka/ iHtepnepuoguka, 2001 .— 342, [1] c. : un., Tabn. — ISBN 5-
7846-0050-8 : 90.00.

OkncnuTeneHeIn cTpecc. MNatonoruyeckne coctosiHMs 1 3abonesanust / E.B. MeHblumkoBa [u ap.] ; Hayy. ueHTp
7 KMWH. 1 akcnepumeHT. MeguumHel CO PAMH [u ap.] .— HoBocubupck : APTA, 2008 .— 282, [1] c. : un., Tabn. —
Bubnwuorp.: c. 203 - 283 .— ISBN 5-902700-15-9.

HosukoBa V.A. KnuHuyeckas n nabopatopHas rematonorusi: ydebHoe nocobue [AnekTpoHHbIn pecypc] / U.A

8 HosukoBa, C.A. Xogynesa. - Bolwaiiwas wkona, 2013. — 448 c. -
http://biblioclub.ru/index.php?page=book&id=235658
9 CeoboaHopaaukanbHble npouecckl B buocuctemax : yyebHoe nocobue / T.H. MNonosa [u gp.] .— Ctapbii Ockon :

Kvpunnuua, 2008 .— 188 c.

10 Bnagumupos HO.A. CBobogHopaamKkanbHOe OKUCIeHNe NMNOoB U hmsnyeckme CBOMCTBA NIMNUOHOIO Criost
6uonorndecknx membpat / KO.A. Bnagnmmpos // Buodmanka. - 1987. - T.32, Ne5. - C.830-844.

11 Bnagumupos 0.A. Ceob6oaHble paguvkansl B 6uonorudeckmx cuctemax / FO.A. Bnagumupos // CopocoBckuii
obGpasoBaTtenbHbIv xypHan. — 2000. - T. 6, Ne12. - C. 13-19.

12 XKepebuoB H.A. Buoxumma / H.A. Xepebuos, T.H.MMonosa, B.IApTioxoB — BopoHex: W3paTensctsBo




| | BopoHexckoro rocyaapcTBeHHoro yHueepcuteta, 2002. — 696 c.

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (ouunaneHble pecypcbl MHTEPHET)™:

Ne n/n Pecypc

QYK "OnekTpoHHbIn yHuBepcuteT BI'Y" (MOODLE). MonekynspHble OCHOBbI pa3BUTUSA NaTONOrMYEeCcKnx
npoueccos https://edu.vsu.ru/course/view.php?id=13742

www.lib.vsu.ru

OneKTpoHHO-6nbnmnoTevHas cuctema "lNanHb" https://e.lanbook.com/

OneKTpoHHO-6MbnmnoTeyHasn cuctema "YHnsepcutetckasa ombnmoteka online" http://biblioclub.ru/
OnekTpoHHO-6MbnmnoTeyHas cuctema "KoHcynbTaHT cTygeHTa" http://www.studmedlib.ru

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

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

16. MNMepeyveHb y4eOHO-MeTOANYECKOrO ob6ecnevyeHns AN CaMOCTOATEeNIbHOU paboTbl

Ne n/n McToYHMK
MeToamnyeckme noaxoabl OLEHKN NapameTpoB CBOOOAHOPaAMKaNbHOIO romeocTtasa : y4ebHo-MeToanyeckoe

1 nocobue / PaxmaHoBa T.W. [u gp.] ; BopoHexcknin rocyaapCcTBeHHbIN yHuBepeuTeT . — BopoHex : Nsgatensckuii
gom BI'Y, 2021.-72c.
YKepebuos H.A. Buoxumuma / H.A. Xepebuos, T.H.Monosa, B.[.ApTioxoB — BopoHex: W3gaTenbctso

BopoHexckoro rocygapctBeHHoro yHmsepcuteta, 2002. — 696 c.
Komos B.I1. Buoxumus / B. . Komos, B. H. LLieegosa .— M. : [ipodha, 2004 .— 638 c.
MeToabl OLIeHKM OKCuAATUBHOIO cTaTyca : y4ebHo-meToam4eckoe nocobue ans By3oB / BopoHex. roc. yH-T; [cocT.:

4 T.N. PaxmaHoBa n gp.] .— BopoHex : UM, BI'Y, 2009 .— 61 c. — http://www.lib.vsu.ru/elib/texts/method/vsu/mQ09-
192.pdf.
5 Ocunos A.H. AkTnBHbIE hopmbl kKucnopoaa v ux ponb B opraHuame / A.H. Ocunos, O.A. Asn3osa, t0.A.

Bnagumupos // Ycnexu 6uonormdeckor xumumn. — 1990. — T. 31, Ne 2. — C. 180-208.
Ocunoe A.H. O6pa3soBaHue rMapoKCUIbHbIX paavkanos Npy B3auMoaencTBUM rmnoxnopuTa ¢ MoHamu xenesa/

6 A.H. Ocunos, 3.l. Akytosa, KO.A.Bnagnmmpos// Buodumanka.- 1993.- T.39,Ne3.-C.390-396.
MbipoykuH B.M. MexaHn3mbl TpaHcrnopTa Kucropoga W CBOOOAHOPAAMKaNbHOTO OKUCHEHWS NWNUAOB Mpw

7 WH(apKTe MMoKapaa B coYeTaHMm ¢ MeTabonnyeckum CMHAPOMOM, CaxapHbiM AnabeTomM 2-ro Tuna [SneKTPOHHbIN
pecypc] : moHorpadwms / B.M. MMeipovkuH, H.B. mytkmHa. —MwuHck : Hosoe 3HaHume, 2014. — 136 c. —
http://lanbook.lib.vsu.ru/books/element.php?pll_id=64899

8 CBoboaHble pagukanbl B XuBbix cuctemax / Bnagumumpos FO.A[ n gp.] // Utorn Haykn n TexHukun. Cep. Brodmauka.
- 1991. - T.29, No5. — C.254-259.

9 Ckynaues B.TM. Kucnopog B xuBoi kneTke: Jo6po v 3no / B.MN. Ckynayes // CopocoBckuii obpasoBaTenbHbIit

XypHan. — 1996. — Ne 3. — C. 4-10.

17. OOpasoBaTesfibHble TEXHONOrMMU, MUCNOSMb3yeMble NpU peanusauum Yy4ebHOWM
AUCLUMNSINHBbI, BKIOYas OUCTaHLMOHHble oOpa3oBatenbHble TexHonoruu (AOOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06Gy4YeHue):

|_|pl/l peannsaunmn ancunniinHbl NCNOJIb3YKOTCA 3NIEMEHTbl 3JTEKTPOHHOIo o6yquM;| n ANCTaHUMOHHbIE
O6p33083Teﬂbele TEXHOJI0INN.

18. MaTepuanbHoO-TexHU4YeCKoe obecrneyeHne AOUCLUUMNUHLIL: YuyebHas  ayauTopus:
cneunanuauposaHHaa mebenb, npoektop Acer X115H DLP, akpaH gns npoektopa, HOyTbyk Lenova
G580 ¢ BO3MOXHOCTbBIO NogknoYeHus K cetn «MHTepHeT» ¢ nomowbto 6ecnposogHon cuctemel WiFi.
YyebHada aygouTopus: cneuunanu3vMpoBaHHas mebenb, cnektpodotomeTp CP-56A, cnekTpodoTOMETP
Hitachi U-1900, cnektpodotometp CP-26A, GnoxemmntommHometp BEXJ1-07, GuoxemuniommHometp BXJ1-
06M, npnbop ans BepTMkanbHoro anektpodopesa VE-2M, annapaTt 4ns ropu3oHTanbHOro anektpodopesa
SE-1, aHanusaTop WMMyHOd)epMeHTHbIX peakumn «YHUMTIAH» AN®P-01, xonoaurnbHUK-MOPO3UITbHUK
Indesit B18FNF, marHutHas mewanka MMS, weikep, romoreHmsaTtop, pH-metp AHmoH 410, poTamukc,
TepmocTaT anekTpmyeckun cyxoso3agyLuHein TC-1/80 CIY, gosatopbl.

Y4yebHaa nabopartopus: cneumanunsavpoBaHHas mebenb, Habop nabopaTopHoW Mocydbl U LITAaTUBOB,
namunHapbokc, Mwukpockonbl, uUeHTpudpyra Eppendorf 5702, ueHTpucdyra pana npobupok Tuna
«3nneHgopd» MiniSpin, cnektpodotometrp C®D-56A, aHanusaTop WMMYHOMEPMEHTHbIX peakuum
«YHUMNAH», xonogunbHUK-moposunnbHuk Stinol-116, pH-metp AHnnoH 410, akBaguctunnartop [O3-10,
YCTPOWCTBO AN OMUCTKM U cTepunmsaumm Bosgyxa YOC-99-01-«Camno», Becbl BJIM 15001, marHutHas
mewanka MM5, TepmocTaT anekTpuyeckuin cyxososayLHbein TC-1/80 CI1Y.

Ayautopust gns camoctosaTenbHon paboTbl. CheunanuanposaHHas mebenb, KOMMNbOTEPb! (CUCTEMHBLIN
6nok Intel Celeron CPU 430 1.8 GHz, moHuTop Samsung SyncMaster 17) (8 wT.) C BO3MOXHOCTbIO
NOAKMOYEHUs K ceTn «IHTepHeT».


https://edu.vsu.ru/course/view.php?id=13742

WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019 Single OLV NL Each AcademicEdi-tion
Additional Product, Kaspersky Endpoint Security ans 6usHeca - PacwupeHHbin Russian Edition, Beb-
6paysep Google Chrome.

19. OueHou4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLLEN N MPOMEXYTOYHOWN aTTecTauumn

Mopsigok OLUeHKM OCBOeHMs1 obyvarowmmncss ydebGHOro MmaTepuana onpepgensietcs
coaepkaHMeM crieayoLmx pasaenos ANCUMNINHDI:

HanmeHoBaHune NHankaTop(bl)

Ne KomneTeH
/n pasgena OQuCLUUMNnHLI s JOCTUMKEHUS OueHouHble cpeacTBa
KOMMeTeHuumn

(mogyns)

1.1 BBegeHue.
Hosonorus — ydyeHue o
6onesHsix. Tunosble
naTonoruyeckue
npoLecchl. ATUONOrUs.
CBoWcTBa NaTtoreHHbIX
dakTopoB. Pusnko-
XUMUYECKNE OCHOBBI
NPOLIECCOB, NeXxalinx B
OCHOBE NOBpPEeXaeHNs!
KNEeTKN N KNEeTOYHbIX
opraHenn. Passutue
npeacTaBneHun o
cBOGOOHO-pagUKanbHOM
OKUCNEHUN. AKTUBHbIE
dopmbl KMcropoaa u nx
reHepauusi. TOKCUYHOCTb
aKTUBHbIX hopM
KMcropoaa u Ux ypoBeHb B
TKaHSIX.
1.2 Xapakrepuctuka
OCHOBHbIX ADK.
CynepokcuaHbI
aHuoHpagukan. MNepokecug,
BoJopoaa.
M'MapoKcunbHbIM pagukan.
CWHIrMEeTHbIN KNCINOPOA. o
Okeup, asota. Pagukan YCTHbI Onpoc No Bonpocam u/unu

KOSH3MMa TecTnpoBaHue, oopmMneHne un
1. MK-1 MNK1.4
13 3awmTa nabopartopHbix paboT, 3awmTa

CeobogHopaauka pedepaTuBHbIX paboT
NbHOE OKuUcneHue

BGuomakpomMonekyrn.

1.4 AHTNOKCUAAHTHasA
3awmTa. 3awmTa c
NMOMOLLIbI0 (DEPMEHTOB.

1.5

HedepmeHTatueH
as aHTMOKCUAAHTHast
3awuTa.

1.6

MaTtocumsmonormy
eckue un
TOKCUKOSOrm4eckme
acnekTbl aencteua A®K un
3Ha4YeHue
cBOGOgHOpaAMKanbHbIX
npovueccoB Ans
HOopMarsbHON
XKN3HEOEesATENbHOCTU
opraHuama. Ponb
aKTUBHbIX POpM
KMCNnopoaa B cepaeyHo-
COCYANCTON NaTonornun.
1.7 Ponb akTMBHbIX
dopM k1crnopoga B
OpOHXO-Nero4Hom
natonorun. AKTUBHbIE




HanmeHoBaHue NHankaTop(bl)

Ne KomneTeH
a/n pasgena QUCLMMIMHbI LMA() JOCTUXEHUSA OueHouHble cpeacTBa
KoMMeTeHLMn

(Mogynsi)
dopMbI Knucnopoaa B
npoueccax
KaHueporeHesa.
1.8 Yyactue
aKTUBHbIX hopM
KMcnopoaa B npoueccax
CTapeHusi opraHmama.
dusmonormyeckne
acpbekTbl APK.
lNpomexyTodHasa aTTectaums lMepeyeHb BonpocoB
dopma KOHTpons — 3K3aMeH IMpakTnyeckoe 3agaHune

20. TunoBble OLEHOYHbIE CpeAcTBa M MeToAMYeCKMe MaTepuanbl, onpepensiowme
npoueaypbl OLleHNBaHUA

20.1. TeKywWwMn KOHTPOSb yCneBaeMoCTu

KoHTponb ycneBaeMocTh NO AUCLMNIIMHE OCYLLECTBISAETCHA C MOMOLLbIO CrieaytLwmnX OLEeHOYHbIX
CPEACTB: YCTHbIA ONpoC NO BOMpocaM W/wnn TecTupoBaHue, ocdopmneHre 1 3awmuta nabopaTtopHbIX
paboT, 3awuTa pedepaTnBHbIX paboT.

Bonpochbl K KONOKBUYMY

Ne1
1. O6wasa Hosonorud. MpuHumnbl kKnaccudukaumm 6onesHen.

2. O6wasa aTnonorus. BHewHne (3K30reHHbIe) 3TMONOornyeckme akTopsbl.

3. XapakTtepu1cTuku hakTopoB, Npuaarome M CBOMCTBa NaTOreHHOCTH.

4, PasBuTre npeacraBneHnii o cBO60OHO-paanKanibHOM OKUCTIEHMM.

5. CeobogHble pagukanbl, obpasyowmecs B bnocucremax.

6. MpuHUMNBI KNaccngukaumm cBo6OAHbIX paanKanos.

7. MexaHn3mbl 06pa3oBaHusa 1 bruonormyeckas ponb NPUPOAHbLIX CBODOAHbLIX paaukanoB
(knaccndmkauma Bnagumuposa FO.A.) .

8. lMoHATME O peaKTMBHbIX Monekynax. AKTMBHbIE (DOPMbI KUCNIOpOAa, a3oTa M Xropa.

9. Honsa kucnopoga noTpebnsieMoro YenoBekOM Ha reHepMpOBaHNE 3HEPTMM B KNETKE U Ha

BblpaboTky APK. TOKCMUYHOCTb aKTUBHbIX popM kucrnopoga. KoHueHTpaums A®K B opraHusme.

10. OcHOBHble NOAXOAbl NpY UCCnegoBaHMM NPOLLECCOB C y4acTueM CBOBOAHbIX paauKkanos.

11. XapaktepucTuka abixatenbHoro B3pbiea npu npomssogcrese AOK carouutamum.

12. MexaHunambl reHepaunm AOK.

13. YkaxuTte cxemy B3avmonpeBpaLteHuin AOK.

14. XapaktepucTunka CynepoKCuoHoOro aHMoH-pagmkana. MexaHmambel o6pasoBaHms u
y4yacTne B HOPMO- 1 NaToM3MONOrMYecKkMx npoLeccax.

15. O6pasoBaHne HO2+ 13 cynepokcuga npuy 3akucrneHnn cpegbl. Metoabl onpegeneHns
KOHLIEHTpauun CynepoKCMAHOro aHMoH-paankana B buocyberpaTax.

16. MexaHnambl obpasoBaHna nepekucn sogopoaa. ConpsikeHne obpasosaHua H202 ¢
paboTon MUTOXOHOPUI U MUKPOCOM. ['eHepupoBaHMe Nepokcnga Bogopoaa B LMTO30sIe.

17. TOKCMYHOCTb Nepokcnaa BO4OPOAA U MEXaHW3Mbl €ro UHaKTUBaumMM. Metoabl OUEeHKM
KOHLIeHTpauun nepokcnaa sogopoaa.

18. Cnocobbl 06pa3oBaHusA rmapoKcubHoOro pagukana. Metogbl ngeHtudpmkauum OHe -
pagunkanos.

19. Bpems xun3Hm OHe- pagukanos B knetke. OCHOBHbIE TUMbl peakuuin XapakTepHble Ang
OHe- - pagukanos.

20. Mpouecchl, npuBogsALLMe kK 06pa3oBaHMIO CUHINETHOMO Kucnopoaa. NoHsaTre o
Xpomogopax u hoToanHammudeckom apdekTe.

21. TOKCUYHOCTb CUHIMETHOMO KUCNOPOAa U MEXaHU3MbI €r0 «TYLLUEHUSI» B KIETKe.

22. Obwasn xapakrepucTtunka okcnga asora. NO-cuHTasbl n nx ponb B o6paszoBaHum okcmaa
asora.

23. dusmonornyeckmne oyHKUMN OKCuaa asoTa.

24. O6pasoBaHne ceMnybuxmnHoHa. CeMnyBUXMHOH Kak MCTOYHUK ApYrnx paankanos
Kucnopogaa.



25. Peakummn NnepokCcMaHOro OKUCNEHMs NUNNO0B: UHULMALMS, NPOAOIKEHNE U pa3BeTBNEHNE
uenu MOJ.

26. BoamoxHble nyTn o6pbiBa npoueccos 10J1 B kneTke. Mcnonb3oBaHne
XEeMUMIOMUHECLEHUUN AN N3yYeHUA NepoKCUOHOro OKUCIIEHNS NUNUOO0B.

27. MocneacTBns NEPOKCUOHOMO OKUCNEHUS SIUNUOOB.

28. KoHTponb NepoKCnaHOro oKUCreHns NMNMAoB nog AenctenemM oepMeHTaTUBHbIX U

HedbepMeHTaTUBHbIX CUCTEM KITETKW.
29. OkucnutenbHas mopudurkaums 6enkos
30. CeoboaHopagukanbHOe OKUCIEHNE HYKITENHOBbBIX KUCMNOT

Ne2

1. Peakumn nepokCMaHOro OKUCNEeHNs NUNUAOB: UHULMALUMS, NPOAOIIKEHNE U pa3BeTBeHne
uenwu MOJI.

2. BoamoxHble nytm  obpbiBa npoueccoB [1OJT B  knetke. Wcnonb3oBaHue
XEeMUMIOMUHECLEHLUN NS N3y4eHUs NepOKCUOHOrO OKUCTIEHUS NUNUAOB.

3. MocneacTBns NEPOKCUOHOIO OKUCNEHUS SIUNUOOB.

4, KoHTponb MNepoKCUOHOro OKUCAEHUs NUNMOoB Mo4 AenctBueM epMeHTaTUBHBLIX U
HebepMeHTaTUBHbIX CUCTEM KITETKW.

5. [MoHATME O NpoOKCMAaHTaX W aHTUOKCUMAAHTaXx.

6. CTtpykTypa, cybkneToyHasi nokanusaumsi 1 CBOMCTBa CynepokcuaamcmyTashbl.

7. MeToAbl OLUEHKM aKTUBHOCTU CynepoKcuaancMmyTasbl.

8. Katanasa 1 nepokcuaasel. KaTanuanpyembie peakuuu, nokanmaauns, CBOMUCTBa.

9 nMyTaTuoHnepokcuaasHasa/rnyTatmoHpeaykTasHasa pepmeHTaTuBHas cuctema.

10. CeneHcogepxalwiana M He coaepxawas ceneHa rnytatnoHnepokcuaasa. CybcerpaTtHas
cneympn4HOCTb, OCHOBHbIE CBOWCTBA.

11. MoctaBka HAO®PH agna rnytatMoHnepokcuMaasHoW/rnyTaTtMoHpeaykTasHOM CUCTEMBI.
KnuHunyeckne npobnemsl, CBA3aHHbIE C HEAOCTATOYHOCTLIO (hEPMEHTOB NeHTO30hocdaTHOro NyTu.

12. [eneHne aHTMOKCMAAHTOB Ha XMPOPaCTBOPMMbIE U BOAOPaCTBOPUMBIE.

13. Tokodbeponbl: pacnpocTpaHeHne, MexaHM3Mbl aHTUOKCWOAHTHOW doyHKuuK. [lepexoq
BUTaMuHa E 13 peHonbHOM hopMbl B XMHOHHYIO Kak cnocob perynsaunm gepmMeHTaTMBHOW akTUBHOCTM.

14. BelwecTBa, aBnsawowmnecs cmHepructamm sutammHa E.

15. AHTUOKUCIIMTENBHAA aKTUBHOCTb aCKOPOUHOBOW KUCMOThI.

16. CTpyKTYypa 1 OCHOBHbIE (OYHKLMW NNNOEBON KUCAOThI.

17. YOUXUHOH 1 ero ponb B OpraHmM3me.

18. Ponb rnytatnoHa 1 MOYEBOW KMCNOTbI B @aHTUOKCUOAHTHOW 3alimTe.

19. BelecTBa-KOMMMIEKCOHbI, XenaTupyoLwmne MoHbI MeTanioB C NEPEMEHHON BanEeHTHOCTbIO.

NMpumepHble TecToBbIE 3aAaHusA

Tect 1

OCHOBATEJIEM XMW CBOBOOHbIX PAOVKANOB NPUHATO CUHUTATD

A) Moseca N'ombepra

B) H.H. CemeHoBa

C) C. XvHwenbBYyaAa

YKAXUTE OEPMEHTbLI T PEAKUWN, OBECIEYNBAKOLWLWE OBPA3OBAHME PAOVKAIA
YBUXNHONA

A) HAJ®H-okcupasa

B) NO-cuHTasa

C) ObixaTenbHas uenb MUTOXOHAPUN

YKAXKUTE OEPMEHTbl WK  PEAKUMKA, OBECMEYMBAKOWME OBPA3OBAHUE
CYMNEPOKCUOA

A) HAQlJ®H-okcmnpasa

B) NO-cuHTasa

C) ObixaTenbHasa uenb MUTOXOHOPWUIA

OBPA3OBAHVME  BTOPWYHbLIX  PAOVKAIIOB  ABNAETCA  HECMNEUWOUNYECKUM
YHUBEPCAJbHbIM MEXAH3MOM, NEXXALLMM B OCHOBE PA3BNTNA

A) KaHueporeHesa

B) aTtepockneposa

C) XpoHW4YecKnx BocnasneHun



D) HepBHbIX AereHepaTUBHbIX 6one3Hen

E) Bce nepeuncneHHoe

OAHMM M3 OCHOBHbLIX MOAXOOOB MPN WU3YHYEHUM CBOBOAHOPAOWMKAJIBHbLIX
NMPOLECCOB ABJTAETCHA

A) MeTo[ 9NeKTPOHHOro NapaMarHUTHOro pesoHaHca

B) peHTreHOCTPYKTYpPHOro aHan1sa

C) npoToyHas untomeTpus

MHTEHCVMBHOCTb MAKCUMATNBHOW BCIbILKW BNOXEMUITIOMUHECLIEHLUNN
MPOMOPLUMNOHAINBHA

A) cKopoCTW peakuun ¢ y4acTmeM pagukanos

B) obLuen akTMBHOCTM aHTUOKCUOAHTHOW CUCTEMbI

B XO[E «PECIMUPATOPHOIO B3PbIBA» MOJIEKYJIA KMUCITOPOOA
BOCCTAHABJIMBAETCA 3A CYHET HAA®H OO

A) cynepokcuaaHWoH-paguKana

B) cuHrneTHoro kucnopoga

C) rmgpokcunbHOro pagukana

KAKOBO ®N3NOJNTOIMMYECKOE 3HAYEHUE «PECTIMPATOPHOIO B3PbLIBA»

A) c nomowbIo Hero dparounTbl YAANAKT YyXKepoaHble KNeTkn

B) ¢ nomMoLLbt0 HEero yganseTcs NULHUA KUCNopos,

C) c nomoLLbIo HEFO perynupyeTca Konm4ecTBo haroumMToB

D) He umeeT dwmamonornyeckoro cmbicnay CBOBOAHLIX PAOVKANOB HA BHELUHEN
ONEKTPOHHOW OBOJNOYKE MMEETCH

A) 1 HenapHbI (OONHOYHBIN) 3NEKTPOH

B) 1 HenapHbIN (OOVMHOYHBIA) SNEKTPOH MU HECKOSBbKO HEMapHbIX 3NTIEKTPOHOB

C) napHbIN 9NEKTPOH

CYNEPOKCKMO MOXXET CAMOINPON3BOJIbHO ANCMYTUPOBATL C OBPA3OBAHMEM

A) nepokcmaga Bogopoaa

B) rugpokcunsHoro pagukana

C) runoxnoputa
NMHULUMWPYIOLWLMM B NMPOLECCE NEPOKCMOHOIO OKUCITIEHUA NUMNOO0B ABNAETCA:

A) H202

B) OH-

C) NO

D) cynepokcuaHbi aHWMOH pagumkan

ONA TOro, YTOBbI B XOOE PABOThI SNEKTPOHTPAHCIOPTHOW LIEMNW U3 KNCIOPOOA
MOJIYUYMIACE BOJA, KMCNOPOO OOMKEH NPUHATL HA CEBA

A) 4 anekTpoHa 1 4 NpoToHa

B) 2 anektpoHa n 4 npoToHa

C) 4 anekTpoHa 1 2 NpoToHa

B CJITYYAE HEMNONHOIO BOCCTAHOBNEHUA KNCITOPOLA MPU NMPUNCOEONHEHUN OBYX
OJIEKTPOHOB OBPA3YETCHA

A) nepokcua Bogopoaa

B) rugpokcunbHbIn pagukan

C) cynepokcug

OOAHOSNEKTPOHHOE BOCCTAHOBIJIEHUE O2 NPMBOOUNT K OBPA3OBAHUIO

A) cynepoKcuaHoOro aHMoH-pagukana

B) nepokcunga Bogopona

C) rmgpokcunbHOro pagukana

Tect 2

202+- + 2H+ — 02 + H202Yka3aHHas peakuus KatanusmpyeTcs:

A) myTtaTnoHnepokcnaason

B) CynepokcuaamcmyTtasom

C) Katanason

D) NADPH-okcugasomn

2H202 — H20 + O2Yka3aHHasa peakuns katanusampyeTcs:

A) MyTaTnoHpenyKkTason

B) CynepokcugamncmyTtason

C) Katana3sow



D) MyTtatnoHnepokcngasom

2GSH + H202 — GSSG + 2H20Yka3aHHasa peakunsa kaTanusnpyeTcs:

A) yTtaTnoHpenykTasomn

B) CynepokcungancmyTtason

C) Katanason

D) NyTtatnoHnepokcnaason

NMEPOKCNOHOE OKNCJIEHUE nmmnnaoB MOXXHO PACCMATPUBATb KAK
SUN3NONOMMYECKMM NMPOLIECC B YACTU

A) aKTMBaLUN OKUCNUTESbHbIX MPOLECCOB, CBA3aHHbIX C AblXaTeNbHON LEenbio

B) obHoBNEHNsa Guonormdecknx memopaH

C) akTmMBaumm TPaHCMOPTHOM OYHKLMM MeMOpaH

D) aktmBauum obpasoBaHmsa cBOOGOAHbBIX paanKanos

GSSG + NADPH + H+ — 2 GSH + NADP+Yka3aHHada peakuus kKaTanmsmpyeTtca:

A) MyTaTnoHpegykTason

B) Cynepokcuoancmytason

C) Katanason

D) MyTtatnoHnepokcngasom

L + *OH — LeYkasaHHas peakunsa oTHocuTcs K cneaytowen peakuyum MNOJI

A) NHuumaums

B) MpogomkeHue uenu

C) PasBeTBrneHue uenu

D) O6pbiB Lenu

LOO- + Fe2+ + H+ — LOOHY«kasaHHaa peakumst oTHocutca K peakumm MNOJT:

A) NHuumaums

B) MpogomkeHue uenu

C) PasBeTBneHue uenu

D) O6pebiB uenu

L + O2 — LOO+YkasaHHas peakuuns otHocutcs K peakumm MOJI:

A) NHuumaums

B) MpogosmkeHue uenu

C) PasBeTBneHwue uenu

D) O6pbiB Lenu

Fe2+ + H202 — Fe3+ + OH- + OH-Yka3aHHas peakumnsa OTHOCUTCS K peakunm:

A) NHnumaumm MOJ

B) Xabepa-Bevica

C) O6psiB uenu MOJI

D) ®eHTOHA

CU,zn-CO PACCMATPUBAIKOT KAK

A) ayKapuoTU4eCKnin LMTO30MbHbIN (DEPMEHT

B) npokapnoTnyeckuin pepmeHT

C) aykapmoTnyeckuin MMTOXOHAPWUanbHbIN hepMeHT

Mpumep Tem pecdepaTuBHLIX padoT

1. Ponb »xenesa u xenesocogepxawmx 6enkos B perynauum CPI1 B Hopme 1 npu natonornm

2. Pepokc-ctaTtyc KNneTkn 1 ero perynsaums B Hopme 1 npu natonoruu

3. YpoBeHb aKTMBHbIX (POPM KMCIIOpoAa B BEHO3HOW KPOBM Yy NALUUEHTOB C OOCTPYKTUBHBIMMA
3aboneBaHNAMN NErkux

4, MporpammupoBaHHaa rmMbenb KNeTok, WHAyumpoBaHHas runepnpoaykunen A®K, B
naTonorum cepaeyHo-cocyancTbix 3aboneBaHnii.

5. MexaHuambl reHepaumn APK npu caxapHom gnabete 2 Tuna.

6. OcnoxHeHust caxapHoro gmabeTa, BbidBaHHbIe runepnpogykumen AOK.

7. MexaHunambl reHepaunm AOK npu peesmaTtoMaHOM apTpuTe.

8. "eHepauna ADK B MOHOUMTAX.

Mpumep npoTtokona ochopmneHus naboparopHom padboTbl

1. HasBaHue paboThl
2. TpuHUMN NnpuMeHsiemMoro Metoaa



PeakTuBbl

Xoa paboTbl

Mopsigok pacyeTa pesynbTaTtoB
[dnana3oH NnpMMeHeHnsa AaHHOro meToaa
N3mepeHHble BENUYMHDI

. Pacuet pesynbtatos

9. BeiBOAbI

©NOUA W

[HaTa
Moanuckb cTyaeHTa

OnucaHue mexHoso2uu npoeedeHusi

Tekylluas aTTecTaums NPOBOAMTCS B COOTBETCTBUM C MONOXKeEHNEM O Tekylliel aTTecTaumm
obyyatoLwmxcsa no nporpaMmam BbiCLLEro 06pa3oBaHns BopoHEKCKOro rocyjapCTBEHHOMO
yHuUBepcuTeTa. Tekyllasa aTTectaums MoOXeT NPpoBoAUTLCSA B hOpMe YCTHOro onpoca (MHAMBUAYanbHbIi
OrMpoC) UNM NUCbMEHHbIX PaboT (KONMOKBUYMbI, TeCTUpoBaHue). Mpu oLeHMBaHUK TEKyLLE aTTecTauum
yuMTbIBaOTCS pe3yrbTaTbl 3aWuUTbl TaGopaToOpPHbIX U pedepaTUBHbIX paboT.

Tpe6oeaHusi K ebINosIHeHUro 3adaHull (Unu wKasnbl U KpUMepuu oueHU8aHusl)
KpuTepuu oueHkn ycTHOro onpoca:

OueHKa «OTNMYHOY» BbICTABNSAETCH CTYAEHTY 3a NOJHbIA, rPaMOTHbIA U pa3BepHYTbIA OTBET.

OueHKa «XOpOoLIO»BbICTABNSAETCS CTYAEHTY, €CN OH NpeacTaBuil NOMHbIN NPaBUNbHLIA OTBET MO
BOMpocy, HO UM Gbina gonyuieHa 1 Herpybasi owmbka n 1-2 HeTOYHOCTW.

OueHka «yaoBneTBOPUTENbHO» BbICTABMNSIETCS 3a HEMOIMHbIA OTBET, KOTOPLIN COAepPXUT rpybble
OLUMOKN.

OueHka «HeyaoBneTBOPUTENBHO» BbICTABMAETCHA, €CNN CTYAEHT HE NPOAEMOHCTPUPOBAn 3HaHWUS
Mo CyLLeCcTBY Bonpoca unmn He npeacTaBuil OTBETbI HA BONPOCHI

KpMTepVIM OLeHKU TeCTOBOro 3agaHus:

85-100 6annoB - oTnu4yHo, 70-84 6annos - xopowwo, 55-69 6annos - ygosneTsoputensHo, 0-54
6annoB - HeyAOBNETBOPUTESLHO.

Kputepun oueHku nabopaTtopHomn paboThl:

nabopaTtopHas paboTa ABNAETCA 3a4TEeHHOW NPU BbINOJIHEHUU CneayLnX TpeboBaHUN:

- nabopartopHas pabota odopmreHa B paboden TeTpagu B COOTBETCTBMM C METOOAMNYECKUMM
pekomeHgaunsamun);

- OTBETbI HA YCTHbIE BOMNPOCHI MO TEME 3aHATUSA 1 coaepKaHuto nabopaTopHon paboTbl;

- aKTUBHOCTb U CAMOCTOATENbHOCTb MPU BbINOSIHEHUW 3a4aHUS;

- odbopMreHne pe3ynbTaToB B COOTBETCTBUN C METOANYECKMMU PEKOMEHOAUNSAMN;

- yMeHue aHanuaupoBaTtb, O0OCyXaaTb MNOMyyYeHHble pe3ynbTaTbl W CaMOCTOATENbHO
dhopmynmpoBaTh BbIBOAbI.

PaboTa cumTaeTcs BbINOMHEHHOW 1 3a4YTEHHON, €CNU CTYAEHT B KOHLE 3aHATUS NpeacTaBun
OTYET B COOTBETCTBUM C A@HHLIMU METOANYECKUMI PEKOMEHOALIMAMMU.

Kputepumn oueHmBaHus pecepaTtuBHbIX paboTt

YpoBeHb
KpuTepum oueHuBaHusa pedepaTnsHbix paboTt C(bOSMMpOBaH Lkana oLeHoK
HOCTU
KOMNeTeHUnn
KpuTepun oLieHMBaHNs pecbepaTuBHbIX paboT [MosbiweHHbIl 3aumeHo
YPOBEeHb
OB6yyvaroLLmMiics B MOMHOI Mepe BrafeeT NOHATUAHBIM basoebil 3aumero
annapatom pedepaTtBHON paboTkl (TEOPETUHECKMM yposeHb
OCHOBaMW TeMaTUKK), CNOCOBEH UNMOCTPMPOBaTbL OTBET
npumepamu, hakTamu, AaHHLIMN Hay4YHbIX UCCREN0BaHNN.
B xofe 3awmThl pedepaT1BHoil paboTbl 0byyaroLmics [Topozoebit 3aqmero




BfageeT NOHATUIHBIM annapaTtoM AaHHOW pedepaTUBHON ypO8eHb
paboTbl, HO AaeT HEeMNOMHbIN OTBET HA OAWH U3 BOMPOCOB U
HeJOCTaTOYHO TOMYHbIA OTBET HA JONOSIHUTESbHbIA BOMPOCHI.

B xoge 3awmTbl pecbepaTnBHON paboThl 0b6yvatoLwmmncs - Hesa4ymetro
[aeT HenosHble OTBETbI HA AOMNOMHUTESNbHbIE BOMPOCHI.
[leMOHCTpUpYeT YaCTUYHbIE 3HAHUSI U UMEET He NONHoe
npeacTaBneHne, ONyCKaeT CyLLECTBEHHbIE OLIMOKM B
TEPMUHOIOTUN.

20.2. NpomexyTo4yHas atrecTayus

MpomexyToyHas aTtTecTaumsi No OUCUUNMMHE OCYLLECTBMSeTCS C MOMOLLbIO CreaytLmx
OLIEHOYHBIX CPEeACTB: YCTHbI ONPOC, NPaKTUYeCcKoe 3afaHune.

MpumepHbIN NepeyYeHb BONPOCOB K 3K3aMeHY:
O6wasn Hosonorus. MpuHUMNbl Knaccudukaumm 6onesHen.
O6wasn aTnonorusi. BHewHme (3K30reHHble) aTnonornyeckme aktopobi.
XapakTepucTuku baktopos, Npugatoime UM CBoMCTBa NaToreHHOCTH.
PassuTune npencraenennin 0 cBOGOAHO-paAnKaribHOM OKUCIEHUMN.
CeobogHble pagukanbl, obpasyowmecs B bmocmncremax.
MprHUMNbI Knaccudukaumum cBo6OAHbLIX pagnKanos.
. MexaHn3mbl o6pa3oBaHusa 1 Buonormyeckas ponb NPUPOAHbLIX CBOBOAHBLIX paaukanos
(knaccudmkauma Bnagumuposa HO.A.) .

8. lMoHATME O peakTUBHbIX Morekynax. AKTUBHbIE (POpMbI KUCnopoaa, asoTta 1 xnopa.

9. Honga kucnopoga notpebnseMoro 4enoBeKOM Ha reHepupoOBaHNE 3HEPIUM B KNETKE U Ha
BblpaboTKy ADK. TOKCMYHOCTL akTMBHbLIX oopM kucnopoga. KoHueHTpauua ADOK B opraHusme.

10. OcCHOBHble NOAXOAbI NpY UCCNeaoBaHMM NPOLLECCOB C y4acTMeM CBOOOAHbIX paauKanos.

11. XapakrepucTuka abixaTenbHoro B3pbiea npu npomseoncree AOK darountamm.

12. MexaHunambl reHepaunm AOK.

13. YkaxuTte cxemy B3avmonpeBpatleHmin AOK.

14. XapakTtepucTmka CynepoKCUaHOro aHNMoH-pagukana. MexaHnambl ob6pa3oBaHmsa u
yyacTme B HOPMO- 1 NaTom3MONOrM4eckmx npoLeccax.

15. O6pasosaHne HO2+ 13 cynepokcuga npu 3akucneHmm cpegbl. Metoabl onpeneneHms
KOHLIeHTpaLUun cynepoKCUaHOro aHnMoH-paankana B bmocybcrpaTtax.

16. MexaHun3mbl 06pa3oBaHus nepekncu Bogopona. ConpsixkeHne obpasosanua H202 ¢
paboTon MUTOXOHAPWI N MUKPOCOM. [ eHepupoBaHMe Nepokcnaa Boaopoaa B LMTO30re.

17. TOKCMYHOCTb Nepokcnaa Booopoaa U MexaHn3Mbl ero MHakTneaumm. Metoabl OLEHKM
KOHLIeHTpauun nepokcuaa Bogopoaa.

18. Cnocobbl 06pa3oBaHus rMapoKcuIibHOro pagukana. Metogbl naeHtudmkauum OHe -
pagukanos.

Noos~wdhPE

19. Bpewmsi xu3Hm OHe- pagukanos B kneTke. OCHOBHbIE TUMbI peakUnii XapakTepHble A4S
OHe- - pagvkanos.
20. Mpouecchl, npuBogsALLMe kK 06pa3oBaHNIO CUHINETHOrO Kucnopoaa. NoHsaTre o

XpomMmodpopax n dotognHammieckom adpdekre.

21. TOKCUYHOCTb CUHIMETHOMO KUCIOPOAa U MEXaHM3Mbl M0 «TYLUEHUSI» B KIETKE.

22. O6wasn xapakrepucTtunka okcnga asora. NO-cuHTasbl n nx ponb B 06paszoBaHunm okcmaa
asorta.

23. dusmonornyeckne OyHKLNN okcuaa asoTa.

24. O6pa3zoBaHne cemnybmnxmHoHa. CeMnyBUXMHOH KakK MCTOYHWK OPYI1X pagukanos
Kucnopoga.

25. Peakuunn nepokCngHoro oKUCreHnst MMNMA0B: MHULMALNSA, NPOAOIPKEHMNE U pa3BeTBNEHNE
uenu MOJI.

26. BoamoxHble nyTn obpbiBa npoueccos NOJ1 B kneTke. Micnonb3oBaHne
XEMUTIOMUHECLIEHLMWN A11S1 U3YYEHUS NEPOKCULHOrO OKUCIEHNS NUNNO0B.

27. MocnencTBnsa NepoOKCUOHOro OKUCIIEHNS NUNUAOOB.

28. KoHTponb NepoKcuaHOro oKUCIeHnst NUNWAOB NMod AENCTBUEM (DEPMEHTATUBHbIX U

HedbepMeHTaTUBHbIX CUCTEM KITETKW.
29. OkucnutenbHas moamdurkauus 6enkos



30. CsobogHopaankanbHOe OKUCNEHNE HYKMTENHOBbLIX KUCNOT

31. CTtpykTypa, cybkneToyHas nokanusaumsi 1 CBOMCTBa CynepokcuaamcmyTassbl.

32. KaTanasa v nepokcuaasbl. Katanusnpyemble peakuuu, fiokanmsaumsi, CBOMCTBA.

33. myTaTMoHnepokcuaasHas/ rnyratmopenykrasHas dpepmMeHTaTUBHasA cuctema.

34. CeneHcogepxallas u He cogepallasi cerneHa rnytatmonepokcuagasa. CyberpaTHas

cneunguUYHOCTb, OCHOBHbIE CBONCTBA.

35. MoctaBka HAL®H ansa rmytatMoHnepokcMaasHow/ rnytaTmopenykrasHom CUCTEMBI.
KnnHnyeckne npobnemsbl, CBA3aHHbIE C HEAOCTAaTOUHOCTBLIO hepMEHTOB NeHTO30d0ocaTHOro NyTy.

36. [eneHne aHTMOKCMAAHTOB Ha XXMPOpPacTBOPMMbIE N BOAOPCTBOPUMBIE.

37. Tokodbeponsl: pacnpocTpaHeHne, MexaHn3Mbl aHTUOKCMAAHTHOM yHKUMK. [epexoa
BUTamMuHa E 13 doeHonbHOM hopMbl B XMHOHHYHO Kak cnocod perynsaumMm aHTMOKCUOAHTHOM akTUBHOCTH.

38. BellecTBa, sBnsoLmnecs cMHepructamm ButammunHa E.

39. AHTNOKUCTIUTENbHAsA aKTUBHOCTb aCKOPOMHOBOW KMCMOThI.

40. Ponb rnytatnoHa 1 Mo4YeBOW KMCNOTbI B @aHTUOKCUOAHTHOW 3awimTe.

41. ButamuH A, kKapaTvHoMabl U Apyrue XXMpopacTBOPUMbIE aHTUOKCUAAHTHI.

42, 3HayeHne LepynonnasmMmHa A58 aHTUOKCUAAHTHOM 3aLnTbl, 0OCOBEHHOCTU CTPYKTYPbI U
CBOMUCTBA.

43. BeLuecTBa — KOMMNSIEKCOHbI, XenaTupyoL e NOHbI METasoB C NepeMeHHOM
BaNEeHTHOCTbIO.

44, [MoHATHE okcnaaTMBHOIO CTpecca.

45, HapyLueHne cTpykTypbl U OyHKLUMIA MUTOXOHAPUIN npu genctemum AOK.

46. MocnenoBaTenbHOCTbL COObLITUIA MPU TKAHEBOW FMMOKCUMN.

47. Ponb cBo6ogHOpaankanbHbIX NPOLECCOB NPy OCTPOM MHaPKTEe MUOKapAaa.
48. CeobogHble pagukarnbl npyu niwemmudeckon 6onesHn cepgua u aptepuanbHon

rMNepTeH3nn.
49, CeobopHopagukanbHoe okucneHme npu 3aboneBaHnax AblXxaTeNbHOW CUCTEMBI.
50. Ponb cBo6ogHOpaankanbHOro OKUCIEHUS B natoreHe3e 3abonesaHui
nueBapuTenbHON CUCTEMbI (A3BeHHas BonesHb Xenyaka, racTpoayoAeHUTbl, KONUTbI U Apyrue).
51. Ponb cBoGogHOpaanKanbHOro OKUCIIEHUS B pa3BUTUN renaTtuTta.
52. Ponb A®K B passutumn nonuHenponaTuu.
53. MexaHnambl, nexatlune B OCHOBE MO3roBOro MHCYIbTA.
54. Ponb cBobogHOpaankanbHbIX NPOLLECCOB B LiepebpoBacKkynsipHOM NaTonormu.

55.  YuacTtue cBoGoaHOpaaukanbHbIX MPOLECCOB B pa3BMTUM caxapHoro anabera.
56. CeobogHopaankanbHOe OKUCIIEHME MPU TMNepTUpeose.

57. CeBobogHopaankanbHOE OKUCIEHNE MPU KaHLEeporeHese.

58. Ponb cBobogHOpaankanbHOro OKUCAEHNs B NpoLleccax CTapeHus.

59. AHTMOKCNOAHTbBI B KApANOOornu.

60. [MpyMeHeHne aHTUOKCUOAHTOB MNpPU NeYeHnn cepaeyHO-CoCYyANCTbLIX NaToNOrmn.
61. MpymeHeHne peambeprHa N TMOKTOBOW KNCIOThI B KAPANONOruu.

62. AHTUOKCUOAHTLI B FAaCTPOIHTEPOMOrUN.

63. AHTMOKCNOAHTbBI B HEBPOSOIUN.

64. AHTUOKCUOAHTbI B 9HOOKPUHOSOIMMN.

65. AHTUOKCUOAHTbI B OHKOMOIUW.

66. AHTMOKCNOAHTbLI B FEPOHTONOMNN.

MpumMepHbIN NepeyYeHb NPakTU4YeCKNX 3agaHumn

1. [Ina 3KcnepuMMeHTanbHOro MOAENUPOBaHUSA FEMOSIMTUYECKON aHEMUM XUBOTHOMY BBOOAT
deHnnrmapasrH, KoTopbi  CTUMYNMpyeT cBOOOAHOpaguKanbHble peakuMm W Mpu  KOHTakTe C
apuTpoLMTamMmn BbI3biBaeT AesopraHusaumio gocdonmnugHoro cnos membpaH M HapylleHue BOAHO-
anekTponutHoro ©OanaHca knetke. OxapakTepusynte MexaHu3Mbl MOBpEeXaarlolwero Oencraud
aKTMBUPOBAHHbIX pPeaKkuuin NepoKCUOHOrO OKUCINEHUS NUNuOoB  BHYTPU KreTkn. C NOMOLbIO, KaKMx
METOO0B Bbl CMOXETE OLEHUTb MHTEHCUBHOCTbL CBOOOAHOpaAMKanbHbIX NPOLLECCOB?

2. Tpwn 3aKcnepuMeHTanbHOM TOKCMYECKOM renatuTte Yy KpbiC Oblfio BbISIBIIEHO MNOBbILEHWE
napameTpoB OMOXEMUNIOMUHECLEHLMN M aKTUBHOCTW NyTaTMOHMNEPOKCHAA3bl, rMyTaTMOHpeayKTasbl U
ypoBHA rnytatmoHa. C 4YemM CBA3aHO MOBbLIWEHWE AaHHbIX MNOKasaTenem npu  pas’BuUTUM
9KCMEepMMEHTANbHOro TOKCMYECKOro renatuta y KpbiCc. [lpeactaBbTe MeTOAbl OLEHKU aKTUBHOCTU
rnyTaTmoHnepokcuaasbl, ryTaTMOHpPeAyKTasbl M YPOBHS rnyTaTMoHa B buocybcTparax.



3. B HacTosilwlee BpemMs UM3BECTHO, 4YTO BBeAEHME [eKapCTBEHHbIX nNpenapaToB
cynepokcuggucmyTasel (Opucog,  OprotemH ([lepokcMHOpM)) MpuM OCTPOM MHapKTe MuoKapaa
NpMBOAMUT K YMEHbLUEHMIO 30HbI NopaxeHnst Mmokapaa. O6ocHynTe NpMMeEHeHWe A4aHHOro npenapaTta C
y4yeToM ponim CBOBOAHLIX pagukanoB Mpu pasBUTMKU NATONOMMYECcKoro coctosaHus. Npeanoxunte metoq
onpeaeneHnsi akTMBHOCTU CynepokcMaancmyTasbl B GuocybcTparax.

4. MNpn pasBUTUMN IKCNEPUMEHTANBHOIO rMNepPTMpen3a B CbIBOPOTKE KPOBU KPbIC ObINO BbISBNEHO
yBenMyeHve napameTpoB OMOXeMUITIOMUHECLIEHLUMM U YPOBHSA AMEHOBbIX KOHbioratoB. BeegeHue
TMOKTOBOW KWUCMOTbl MPMBOAMNO K W3MEHEHWI0 [aHHbIX Mokas3aTenen B CTOPOHY MokasaTtenen
KOHTPONbHOW  rpynnbl  XMBOTHbIX (HOpMa). [Mpegnoxute MexaHu3mbl peanu3aumm  LAHHOro
NpoTekTopHOro  adpdpekta. [lpeactaBbTe  NfaH  9KCNEpPMMEHTa N0 OUeHKe  napameTpoB
BMOXEMUIMIOMUHECLIEHLIMM U YPOBHS ANEHOBBIX KOHBIOraToOB B CbIBOPOTKE KPOBU XXMUBOTHbIX.

5. [lpepnoxute cnocobbl OLEHKM WMHTEHCUMBHOCTM CBOGOOHOPaAMKamNbHbBIX MPOLECcCOB B
6uocybeTpatax. O6ocHynTe BbibOp MeToaa (-oB). PazpaboTante nnaH uccneaoBaHus.

6. lNpegnoxute cnocobbl OUEHKM YPOBHS (PYHKLMOHUPOBAHUA HedepMEHTAaTUBHOIO 3BeHa
aHTMOKCMAAHTHOM 3awuTbl opraHm3ama. O6ocHynte Bblibop MeToga (-oB). [lpeactaBbTe CXemy
3KCnepuMeHTa.

7. MeToa OUEHKM OKACIUTENBbHOM Mogudukauunm ©OenkoB OCHOBaH Ha B3anMMOLEWNCTBUM
OKUCNEHHbIX aMUHOKMCIIOTHbIX OCTaTKOB C 2,4-AnHUTpodeHnnrnapasmHom (2,4-0H®PIN) ¢ obpasoBaHnem
2,4-anHnTpodeHunn-rngpasoHoB. CornacHo NonyyYyeHHbIM AaHHbIM, pas3BuTue akcnepumeHtansHoro Cll 2
COMNpPOBOXAAeTCs BO3pacTaHMEM KOHUEHTpaumm KapOOHMIbHbIX COeAMHEeHun B neyeHn B 6,5 pas, B
noykax — B 7,1 pasa no cpaBHEHUIO C KOHTPOSMbHOMW FPynmnon. YCTaHOBMEHO, YTO Npu BBeAeHun SkQ1
NPOVCXOONINO CHMKEHUE YPOBHS KAapPOOHWUMbHBIX COEAMHEHUA B MEeYEeHM M MoYKax 3KCNepuMMeEHTanbHbIX
XMBOTHbIX B 1,5 u 1,4 pasa cooTBeTCTBEHHO. [1pegnonoXxute MexaHuM3Mbl, fiexallue B OCHOBe
MONy4YEHHOTO W3MEHEHUSI KOHLUEHTpauuMuM KapOOHWIbHbIX COEAMHEHWA B rOMOreHaTte uccregyembix
OpraHos.

OTtBer.

BepositHo, B ycnoBuax dopmupytowerocs npu  runeprnukemmn  OC  npowucxoguna
NMHTeHcHdKrKaums obpasoBaHnsa KapOoOHUNBbHBIX FPynn B 6enkax Bcrieactene nx eanmogencTtens ¢ AOK.

Mo-Bnanmomy, BBeAEHME KpbiCaM C NaTosiormen nccrnegyemMoro aHTMokcmagaHTa cnocobcTeoBano
CHWKEHMIO WHTEHCUBHOCTM CBOOOAHOPAAMKANbHOIO OKWUCIIEHUA W, Kak crneacreve,  CTeneHu
noBpexaeHnsa 6enkoBbIX MOMNEKyI.

8. Y 6onbHOro BpoXaeHHasi remonutuyeckas aHemus. MNpu aTom obHapyXeHa HegoCTaTOYHOCTb
B (hepmeHTe rmnioko3o-6-choctataerngporeHasa. ObbACHUTE AaHHY B3aMMOCBSA3b.

OTBeT

Femonna 3puTpoUMUTOB OOBYCNOBMEH BbLICOKMM COLEPXaHWEM aKTMBHbIX ¢OopM Kucnopoaa,
KOTOpble aKTUBMPYIOT MPOLECC MNEPOKCMAHOrO OKUCINEHUS NMUNMOoB B GuomMembpaHax 3SpUTPOLMTOB.
HepoctaToyHOCTb B aKTMBHOCTM  (bepmMeHTa  neHTo3odocdaTtHOro  nyTM - [JIHOKO30-6-
doccataerngporeHassel Beget Kk geduumnty HALOH B aputpoumTax U K CHUXKEHUIO pereHepauuu
BOCCTAHOBJIIEHHOrO rNyTaTuoHa B rMyTaTMOHPEAYKTa3HOW peakumm, B Xo4e KOTOPOW OKUCIeHHast hopma
OaHHOro Thora npespallaeTcd B BOCCTaHOBMEHHYO 3acyeT HALLOH.

9. [Ina onpeneneHnsi MHTEHCUBHOCTU CBOOOAHOpPaAMKarnbHbIX MPOLECCOB MPUMEHSAOT MeToA
nHayumposaHHon BXJ1. B nepsyto koBeTy xemuntomuHomeTtpa gobasunu 0,4 mn 0,02 MM kanui-
doccpatHoro 6ydepa (pH 7,5), 0,4 mn 0,01 MM FeSO4, 0,2 mn 2%-ro pactesopa nepokcuaa Bogopoaa
(BHOCMMOro HEMOCPEACTBEHHO Nepen uamepeHnem). Viccnegyemoli matepuan sHecnu B konuyectse 0,1
MIT HEenocpeacTBEHHO MNepen M3MepeHMemM [0 BHECEeHMs nepokcuga Bogopopa. Bo BTopywo kioBeTy
BHeCnu Te Xe BewecTBa, Tonbko Bmecto 0,4 mn 0,01 mM FeSO4, 0,2 mn 2%-ro pacteopa nepokcuaa
Bogopoga BHecnn 0,6 mn dmsmnonornyeckoro pacreopa. epeuncnvte onpegensiemMble napameTpbl U
NpeanonoXuTe Ux BENNYUHY B Kaxxgon npobupke. Hanuwwurte npuHumn gaHHoro metoga bXIJ1.

OTBeT

10. B nepson npobupke napameTtpbl BXJT 6yayT BbiWwe, nockoneky FeSO4 n nepokcma Bogopoaa
BbICTYMalT B KAYECTBE UHAYKTOpa AaHHOro npouecca.

MpuvHUMN MeTOd4a OCHOBaH Ha TOM, 4YTO B MPeACTaBEHHOM CUCTEME MPOUCXOAUT
KaTanuTuyeckoe pasfoXeHWe MNepekncu MoHamm mMeTanna C NepexoaHOr BaneHTHOCTbio — Fe2+, no
peakumn ®deHToHa. Ob6pasylowmecsa npu atom cBobogHble pagukansel (R*, OH*, RO*, RO2*, 02%)
BCTYMalT B MPOLECC UHMLMaLMM CBOGOAHOPAAUKANbHOIO OKUCIIEHNUSI B UCCreqyeMoM OMOonornyeckom



cybetpate. PekombuHaums pagukanoe RO2* npuBoguT Kk o6pas3oBaHMO HEYCTOMYMBOIO TETPOKCMAA,
pacnagaroLLerocs ¢ BblaeneHneM KBaHTa cBeTa.

11. Hapsgy ¢ yBennyeHnem napameTpoB, OTBEYalLWMX 3a CTENeHb PasBUTUSI OKUCIUTENbHOro
cTpecca, Habnoganocb CHMXXEHNE aKTUBHOCTM akoHMTatrMapartasbl. [osicHUTe MexaHu3Mm, nexaiwimin B
OCHOBE NOAOOHOro U3MEHeHUs1 aKTUBHOCTU akoHUTaTrapatasbl. MOXHO NM MCNonb30BaTb akTUBHOCTb
aKOHMWTAa3bl ANSA OLIEHKN YPOBHS OKUCIUTENbHOrO cTpecca.

OTBerT.

ObwewnsBecteH akT MHOYUMPYEMOrO  CYNepoKCUAHbIM  aHUOHPaAWKaroM  MOAaBfeHus
aktmBHocTn Al, 4yTO nosBonsieT paccmaTpuBaTb AaHHbIN (PEPMEHT B KayecTBe YyBCTBUTENbHOW WU
Kputndeckon muweHn gencteus APK B ycnoBusix OKMCNUTENbHOrO cTpecca. B 3aBucumoctn ot
BEMWYUHBI U MPOJON-KUTENbHOCTU OKUCIUTENbHOro ctpecca, Al MOXeT nogsepratbcs obpaTumomy
WHrMOMPOBaHMIO BCNEACTBME OKUCIEHMS OCTaTKOB UWUCTEMHA, a B [JanbHenwem HeobpaTtumon
WHakTMBaumm uyepes pasbopky [4Fe-4S]2+ «knactepa, kapboHunupoBaHve u ATP-3aBucuMMyto
perpagaumto. Npu atom n3 Fe-S knactepa BbicBobOXOaeTcs MOH Fe2+, aBnsowmMincs NpooOKCUOaHTOM.
HakannuBatowmica npu  uHrnbmpoBaHun Al umMTpaT, CBA3blBasi MOHbI Kenesa, cnocobcTByeT
orpaHnyeHnto 06pa3oBaHNA rMAPOKCUNBHOIO paaukana B peakumm deHToHa 1 3awmwaeTt npu atom Al
OT MWHakTMBauun. B HacTosiwee Bpems B psge paboT onpegeneHne akTMBHOCTU  aKOHUTa3bl
NCNonb3yeTcs ANs OLEHKM YPOBHSA OKUCIUTENBbHOIO CTpecca.

12. [Ona oueHkn uHTeHcmBHOCTM npoueccoB [1OJ1 B GuocyGeTpaTtax MCNonb3ylT MeToAbl
onpeaeneHnst psiga ero npoaykToB. Tak, K nepBuyHbIM npoayktam MOJT OTHOCAT ANEHOBbLIE KOHbIOraThI.
MockonbKy Haubonee nerko OTpbIBA€TCs aToOM Bogopoda OT yrrepoa, Haxoasweroca B anbda-
NOMOXXEHWUM MO OTHOLUEHWUIO K OBOWHOW CBA3W B MOJSIEKYrne HeHaCbILWEHHOW XUPHOW KUCHOTbl, TO Npu
Aenokanmsauunm HecnapeHHOro 3feKTPOHa B MOJSEKynax >XMPHOKMUCIOTHbLIX OCTaTKOB MOSIBMSIETCA
CUCTEMA CONPSXKEHHbIX ABOWHbIX CBA3EW, T. €. BO3HMKAKT KOHbLIMMPOBaHHblE AWEHbl. [daHHble
COeQMHEHUSA Nerko B3aMMOLENCTBYHOT C KMCNOPOAOM C obpas3oBaHMEM MEPEKUCHbIX paaukanos, a B
AanbHenwem N rmaponepekucen. CopgepxaHve  OWEHOBbLIX  KOHbIOratoB  OMNpeaensitoT
cnekTpogoTOMETPUYECKMM MEeTOAOM. B Yem 3akntodaeTcs npuHumMn metoaa.

OTBet

MpuHUMN MeToda COCTOUT B TOM, YTO oOpa3oBaHME B MOSEKYNE MOMMMHEHACHILEHHbIX XUPHbIX
KMCIOT COMPSKEHHbIX OBOWMHBIX CBA3EN (KOHBIOMMPOBAHHbLIX AWMEHOB) COMPOBOXAAETCHA MOSIBIIEHWEM B
CreKkTpe ux NnornoweHns Makcumyma B obnactn 232-234 HM ¢ nnevom B obnactm 260-280 Hm,
COOTBETCTBYIOLLMM COMPSPKEHHBIM KETOAMEHAM.

13. Mo4vemy Ons cnekTpoPOTOMETPUYECKOrO ONpeaeneHnss KOHLEHTpauun, BOCCTAHOBIIEHHOMO
rnyTaTMoHa UCnosnb3ytoT ANNHY BOMHbLI 412 HM.

OTBet

CynbdruapunbHasa rpynna BOCCTAHOBIIEHHOrO rryTaTMoHa BCTynaeT B peakuumo ¢ 5,5-guTuo-
6uc-(2-HnTpobeH30MHOM) KMcnoTon (peakTuB JOnnMaHa) B pesynbTate 4ero B 3KBMMOMSPHbIX
KonnyecTBax obpasyeTcsa OKpaLLUEHHbIN B XXeNTbIN LBET TMOHUTPOMEHUITbHBIN aHUOH (THDA), umetowmi
MakcumyMm nornoweHns npu 412 Hm

KOHTponbHO-n3MepuTenbHble MaTepuarnbl NPOMEXYTOYHOM aTTecTauuMu BKkoYawT B cebs
TEOPEeTUYECKME BOMPOCHI, MO3BONAIOLIME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA W MpPaKTUYEecKoe
3a7iaHve, No3BONALLEE OLEHNUTL CTENeHb CHOPMUPOBAHHOCTM YMEHWI U(MNWN) HABLIKOB.

OnucaHue mexHosio2uu rnpoeedeHust
lMpomexyToyHass aTTecTaumss MpPoOBOAUTCH B COOTBETCTBMM C [lONOXeHMeM O MNPOMEXYTOYHON
aTTecTaumm obyvalwLwmxca no nporpammMamMm Bbicliero obpasoBaHus. OueHka Mo NPOMEXYTOYHON
aTTecTaumm MoxXeT BblTb NOCTaBNeHa no pesynbtaTam TEKYLLMX aTTecTauun.
MNpn peanu3aaumMnm OUCUMMAWHBI MOTYT ObiTb WCMNONb30BaHbl 3MIEMEHTbI 3MEKTPOHHOro 0by4veHus K
ANCTaHUMOHHbIE OBpa3oBaTernbHbIe TEXHOSOMUN.

TpeboeaHusi K 8bINOJIHEHUIO 3a0aHull, WKasbl U Kpumepuu oyeHuU8aHusi
MokasaTenu ons oLueHnBaHus pe3ynbTaToB 00y4YeHNs Ha Sk3aMeHe:
Npu OTBETE Ha 3aflaHNs CTYAEHT:



* CTYZEHT 3HaeT MOJeKyNnsipHble MexaHU3Mbl pa3BuTUa 3aboneBaHuii, 06yCroBNeHHbIX
HapyLLEeHVSIMU MeTabormMama 1 CONPSHKEHHbIX C UBMEHEHMEM MHTEHCUBHOCTU cBOGOAHOPaaMKanbHbIX

npoueccos

¢ CTYOEHT OEMOHCTPUPYET 3HAaHNA O MeXaHU3MaXx reHepaunn akTUBHbIX CbOpM Kncnopoaa B

opraHn3me 4yenoBeka 1N XXMBOTHbIX

* CTYAEHT 3HaeT MONEKYNSPHYIO CTPYKTYPY, MeXaHW3Mbl EACTBUS OCHOBHBLIX aHTUOKCUAAHTHbIX

Ccuctem opraHmama

*CTYOEHT 3HaeT pOoJib OKCUOATUBHOIO CTaTycCa KNneTKN Npn NaTtofiorm4eCknx COCTOAHUAX

pGSHMHHOVI aThnonornn

* CTYOEHT YMEeeT BanuakmpoBaTb pe3ynbTaTbl NabopaTopHbIX UCCNeAoBaHWUiA C LENbo OLEHKU
WMHTEHCMBHOCTM CBOGOAHOPaAUKanbHbIX MPOLLECCOB B KIeTKax XXMBOTHbIX U YenoBeka

* CTYAEHT YMEET BanuakmpoBaTb pe3ynbTaTbl NabopaTopHbIX UCCNEAOBAHWUIA C LENbO OLEHKU
9 PeKTUBHOCTM (PYHKLMOHMPOBAHWNSI aHTUOKCUAAHTbLIX CUTEM B KNeTKax XMBOTHbIX U YeroBeka

* CTYAEHT B NOMHOW Mepe BnageeT MeToAaMm OLEeHKN MHTEHCUBHOCTU cBOBoaHOpaaMKanbHbIX
npoueccoB B GuocybcTpaTax B YCIOBUSIX HOPMbI M MPU  MATONOMMYECKUX COCTOSIHUSX,

conpoBoOXaarWwnXxca HapyLleHnamun CBO6OD,HOpaLI,I/IKaJ'IbHOFO roMeocTtasa

* CTyAeHT cnocobeH npeannoXnTb CXemMy 3KCnepnMeHTa n nHTeprnpeTnpoBaTb NonyvYeHHbIe

pe3ynbTaTbl

KpI/ITepI/II/I OLIEHMBaAHMS KOMMNETEHL M

YpoBeHb
cchopmumposa
HHOCTM
KOMMeTEeHLU N

Lkana
OLEeHOK

MonHoe  cooTBeTCcTBUE
NepeynCcrieHHbIM KpUTEPUSIM.

NPOAEMOHCTPUPOBAHbI:

3HaHUSA O MexaHM3Max reHepaunm akTUBHbIX POPM KMcnopoaa
B OpraHM3Me 4YerioBeka W >KMBOTHbIX, MOMEKYNAPHOW CTPYKTYpe,
MexaHuM3mMax [OEWCTBUS  OCHOBHbIX  @HTUOKCMOAHTHbIX  CUCTEM
opraHu3ama, MOJMEKYNSAPHbIX MexaHu3Max pas3BuTus 3aboneBaHui,
00YyCNOBMNEHHbIX HapyleHnAMNU MeTabonnama u  COMPSKEHHbIX C
M3MEHEHWEM WHTEHCMBHOCTM CBOOOAHOpaAMKanbHbIX  MPOLECCOB;
3HaHMSA O pPONIM OKCMAATMBHOIO CTaTyca KMeTKM Mpu NaTorIorm4eckmnx
COCTOSIHUSIX  Pas3fMYHOM  3TMOMOIMK;, YMEHWEe UWHTepnpeTMpoBaTb
pe3ynbTaTbl NabopaTopHbIX WUCCNEAOBaHUM C  LENbl  OLEHKK
MHTEHCUBHOCTWN CBOOOAHOPAAUKanbHbIX MPOLECCOB U 3hEKTMBHOCTH
PYHKLUMOHMPOBAHNS AHTUOKCUMAAHTbLIX CUTEM B KIeTKaxX >XMBOTHbIX W
4YenoBeka; BnageHve mMeToaamu OLLeHKM WHTEHCUBHOCTU
cBob6oagHOpaamMKarnbHbIX MPOLLECCOB B GuocybeTpatax B YCroBusX
HOPMbl M MPU  NATONOTMYECKUX COCTOSIHUSX, COMPOBOXAAKLLNXCS
HapylweHnamn cBobogHopaauKanbHOro  romeocTasa, cnocobeH
NpeasnioXnTb CXeMy SKCMEPUMEHTA U MHTEPNPETMPOBATb MOSyYEHHbIE
pes3ynbTaTbl

oTBEeTa o6yqa+ou_ter00ﬂ BCEM

lNoebiweHHbIU
YPO8€EHb

OMmJIuU4HO

OTBeT Ha KOHTPOMbHO-U3MEPUTENbHBLIN  Matepuan He
COOTBETCTBYET OOHOMY (OBYM) W3 MEepPevUCrieHHbIX nokasaTenemn, Ho
obyvalowmica [Jaet npaBufibHble OTBETbl Ha LOMNOMHUTENbHbIE
Bonpockbl. TpebylTca HaBogswme BOMpochbl Ans  dOpMUpOBaHUe
LeNIOCTHOro OTBETA.

Basosbili
YPO8€eHb

XOPOWo

OTBET Ha  KOHTPOSbHO-U3MEPUTENBHbLIN
cooTBeTCTBYeT nNobbiM  Tpem  (4eTbipemM) U3  MepeyvUCrieHHbIX
nokasarenemn, obyvawowmica  gaetr  HenomnHble  OTBETHI Ha
AOMONHUTENbHLIE BOMPOCHLI. TpebylTcsa HaBOAsLWME BOMNPOCbI AN
dopMmnpoBaHMs LIENOCTHOrO OTBeTa Ha Bonpoc. [emMoHcTpupyeT
YaCTUYHbIE 3HAHWUS, YMEHUS U HaBbIKW.

mMatepuan  He

lNopoezosnbiti
yYPO8€EHb

ydoeniemsopu
meJsibHO

OTtBeT Ha KOHTpOJ'IbHO-I/I3MepI/ITeJ'IbeII7I
COOTBETCTBYET nNdTM U bonee nepeyncrieHHbIM

MaTtepuan He
nokKasaTtenam.

Heydoeriemeo
pumesnsHo




Ob6yuatoLwniics 4EMOHCTPUPYET OTPLIBOYHbIE, (hparMeHTapHble 3HaHWS,
[onyckaeT rpybble oLIMGKN Npy OTBETE Ha BOMPOCHI.




