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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
_~~  24.03.2021r,

PABOYAS MPOrPAMMA YYEBEHOW OUCLMMINUHBI
MoneKynsipHble OCHOBbI pa3BUTUSA NaTONOrM4ecKnx npoLeccos

1. Koa n HammeHoBaHue cneumanbHocTU: 30.05.01 MeguumHckas Guoxmmmnsa
2. Cneunanusaums: MeguumHckas bruoxmmmns

3. KBanudumkaumsa BbINyCKHUKA: Bpay-GUOXMMUK

4. dopma obyuyeHuUA: OyHas

5. Kacheapa, oTBevarwan 3a peanmsauuio AUCLUNIUHBLI: kadeapa MeauumMHCKOn Guoxmmmnm 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-Guonornyeckoro dakynsteta ot
21.03.2020 npotokon Ne 2

8. YuebHbIn roa: 2025-2026 CemecTtp(bl): 9



9. Llenn n 3apaym y4e6HON ANCUUNIIUHDBI

Llensimu oceoeHusi y4ebHoU OucyuriuHbl 61150 mcs:

(bOpMVIpOBaHVIe npeacrtasrieHnd O MONEKYNAPHbIX OCHOBaX pa3BUTUA NaToflorM4eCknx npoueccos U
ponun CBOGOD,HOpa,EI,VIKaJ'IbeIX npoueccos B HopmaanoM XKNU3HeneAaATesribHOCTU opraHm3ma, a Takke ux
I'IaTOq.')VI3VIOJ'IOI'VI'~IeCKVIX M TOKCUKOJSTOrMYeCKNX acnekTax AencTBug.

3adayu y4ebHoU OucyunuHbI:

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

3HAHWA O MONEKYNSApPHbIX MexaHuaMax 3aboneBaHun, B TOM 4ucne O6YyCrnOBEHHbIX
HapyweHuamMn  metabonmMamMa WM COMPSDKEHHbIX C  W3MEHEHMEM  WHTEHCMBHOCTMU
cBobogHOpaanKarnbHbIX NPOLECCOB;

3HaAHUA O MOMEKYMNAPHbIX MexaHu3Max reHepaumm akTUBHbIX (POpM Kucropoga B OpraHusme
YyernoBeka W XXUBOTHbIX;

3HaHU O MOMEKYNSAPHOW CTPYKType, MexaHusmax LEeWCTBUS U MNyTax perynsumm OCHOBHbIX
AHTUOKCUAAHTHbIX CUCTEM OPraHn3Ma;

YMEHUS OMnepuMpoBaTb OCHOBHbIMU BUOXMMWYECKUMM MOHATUAMW U TEePMUHOMOrMen npu
N3NOXEHNN TEOPETUYECKUX OCHOB NpeameTa;

NMOHMMaHMA MNPUHLMMNOB OCHOBHbIX METOAOB OLEHKM WMHTEHCMBHOCTU CBOOOAHOpaguKanbHbIX
npoueccoB B OuocybcTpatax npuv  NaToNOrMYecKMX COCTOSIHUSX, COMPOBOXOAMLLMXCA
N3MEHEHMAMN YPOBHSA (DEPMEHTATUBHOMO N Hed)epMEHTATMBHOIO 3BEHbEB AHTUOKCUOAHTHOW
3aLMThbl OpraHn3mMa 4YenoBeka;

3HAHWMN O  MNPUMEHEHMM  METOL4OB  KOHTpoNns  9PeKTMBHOCTM  DYHKLMOHMPOBAHUSA
AHTUOKCUMAAHTHOWN CUCTEMbI B MeAMLMHE U HAaYyYHbIX UCCeaoBaHNAX

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

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNnNuHe/MoAaynko (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUsi o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEeHLMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kop HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHns
KOoMnNeTeHuuu
MK-1 CnocobeH MK-1.4 MpoBoant 3HaTb:
BbIMOJTHATDb, BHyTpMJ'Ia60paTOpHy MONeKynapHble OCHOBbl pPa3BUTUA NATONOINMYeCcKnx
OpraHu3oBbIBaTb U 10 Banuagauuo npoueccoB, B TOM 4ucCrie MOJIEKYNAPHble MeXaHU3MbI
npoBoAUTL pe3ynbTaToB reHepaumm akKTUBHbIX CbOpM Kncnopoaa B opraHumsame

4yenoBeka W JXXMBOTHbIX, MONEKYNApHYyK CTPYKTYpY,

aHanuTn4yeckoe KMUHUYECKNX .

oBecneuehme NaGopaTOpHbIX MexaHu3Mbl OeNCTBMA W MyTW Perynsumm OCHOBHbIX
Z aHTUOKCUMAAHTHBIX CUCTEM OpraHvM3ma, MoseKynsipHble

KITUHUHECKNX ncenenosaqumn MexaHu3Mbl pasBuTUs 3aboneBaHuii, 06yCnoOBMNEHHbIX

na6opaTopr|3( HapyweHusasMn meTabonmamMa U COMPSKEHHBIX  C

ncenegosaHnm M3MEHEHMEM WHTEHCMBHOCTM CBOGOAHOpaAMKanbHbIX

BCEX KaTteropun npoLeccoB

CITOXXHOCTH YmeTb:

BanNManpoBaTb pe3ynbTaTthl KITMHUYECKMX
nabopaTopHbIX UCCMeaoBaHUM C  LEMb  OLEHKU
WHTEHCMBHOCTU CcBOGOAHOpaAMKanbHbIX NPOLECCOB U
3hpeKTMBHOCTH PYHKUMOHNPOBaHNS
aHTMOKCUMAAHTbIX CUTEM B KNETKaxX >XMBOTHbIX U
yenoseka NMpu pasBUTMM NATONOMMYECKNX MPOLECCOB.

BnapeTtb:

MeToaamMu OLEeHKN NWHTEHCUBHOCTU
cBOGOHOpaaMKanbHbIX NpoLeccoB B OuocybcTpaTtax
B ycnoBuax HOPMBbI n npu naTonorn4ecknx

COCTOSAHUAX, conpoBoXaarLWwnxca HapyLweHnamun
CBOGO/J,HOpa/JMKaJ‘IbHOI’O roMmeocTasa B xoae
Banungauunn KITMHU4YeCKnx na6opaTopr|x
ncenegoBaHum

12. O6beM AUCUUNNHBbI B 3a4eTHbIX eanHuuax/vyac. — 4/144.

CDopma npome)KyTquoﬁ aTrTecTaummn 3K3aMeH

13. TpyaoemkocTb No BMAam y4ye6HoM paboTbl



TpyaoemMKoCcTb
Bupg yuebHow paboTbl Bcero Mo cemecTpam
9 cemecTp
AYOVUTOPHbIE 3aHATUSA
nekunu 16
B TOM 4ymChe: npakTnyeckme -
nabopaTopHble 32
CamocToaTenbHas paborta 36
[pynnoBon KOHTPOIb 24
B TOM Yucne: Kypcosas pabora (NpoekT) -
dopma NpomexyTo4HOM aTTecTaLmm 36
(ak3ameH — 36 yac.)
WToro: 144

13.1. CopepxaHue QUCLUMNIIUHDI

Peanusauus
pasgena
Ne HaumeHoBaHue pasgena OUCUMNINNHBI C
o n/n CopepxaHve pasgena aMCunnimvHbl
ONCuUnnnHbI MOMOLLIbIO
OHManH-Kypca,
AYK*
1. NNekuun
1.1 BeepeHne. Hosonorusa — yveHune o 6GonesHsx. Tunosble | QYK
nartonoruyeckue npoueccsl. ATnonorus. Ceoncrtea | "OnNeKTpOHHbIN
naToreHHbIXx  akTopoB.  PU3NMKO-XMMUYECKME  OCHOBbI | YHUBEPCUTET
NpoLEeCcCOB, NeXalMx B OCHOBe noBpexaeHus knetkn un | BIyY" (MOODLE).
BeeneHue. Hosonorns — KNEeTOYHbIX opraHens. CBoboaHble paguvkansl, | MonekynspHbie
yyeHue o 6onesHsix. Tunosble ob6pasytowmecs B Guocuctemax. MNpuHUMMBLI Knaccudukaumm | OCHOBbI Pa3BUTUSE
naTonorn4yeckne nNpoLeccol. cBoGoaHbIX  pagukanoB.  OCHOBHble  nogxodbl  NpW | NATONOrMYEecKUX
O1monorusa. AKTuBHbIE (POPMbI | MCCNeAoBaHNMM  MPOLECCOB € yyacTMem  CBODGOAHbBIX | MpOLECCoB

KMCnopoaa n Ux reHepaums.
TOKCUMYHOCTb aKTUBHbIX (HOPM
KMcnopoga v ux ypoBeHb B
TKaHsAX.

pagukanoB. WCTOYHMKM aKTMBHbIX popm kucrnopoga B
opraHuame. [lons kucrnopoga notpebnaemoro YenoBekoM Ha
reHepvpoBaHVWe 3HeprMM B KINeTke M Ha BblpaboTky A®K.
KoHueHTpauus ADK B opraHuame. CnocobHocTb
KUCMOPOAHbIX paduKaroB OKa3biBaTb TOKCUYHbIE 3(hdeKTbl.
MoHsTME O peakTUBHbIX Monekynax. MexaHu3mbl reHepauum

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

d=13742

A®K. [bixaTenbHbin B3pbiB  MNpu  npousBoactee ADK
darountamu.
1.2 XapakTepucTrika OCHOBHbIX XapakTtepuctumka OCHOBHbIX  A®K. Xapaktepuctuka | QYK

ADK. CynepoKkcraHbIn CynepoKcuaHoro aHWoH-paaukana. MexaHn3mbl | "ONeKTPOHHbIN
aHvoHpaaukan. Mepokecua obpasoBaHMs 1 yyacTme B HOPMO- U NaTOU3NONOTMYECKMX | YHUBEPCUTET
Bogopoaa. MMapoKCUnbHbIN npoueccax. O6pasosaHve HO." w3 cynepokcuga npu | BI'Y" (MOODLE).
pagukan. CUHIMeTHbIN 3aKucneHun cpeabl. Metodbl onpeneneHus KoHueHTpauun | MonekynspHble
kucnopog. Okemnp asorta. CyNepoKCUOHOTO  aHWOH-paavkana B OuocybeTpatax. | OCHOBbI pasBuUTUS
Pagwvkan koaH3nma 3HayeHve LepynonnasmvHa Ans aHTUOKCMAAHTHON 3aLuThl, | NaTONOrMYECKUX

0CODEHHOCTU CTPYKTYPbl 1 CBONCTBA. npoLeccoB

MexaHunambl obpasoBaHua nepokcuga Bogopoaa.
ConpsikeHne obpasoBaHusa H,O» ¢ paboTort MUTOXOHAPUIA 1
MUKpOCOM. [eHepupoBaHMe nepokcMaa BoAgopoda B

umTo30re. TOKCUMYHOCTbL NepoKcMaa BOAOPOAa N MEXaHU3MbI
ero  wuHaktuBauun. MeToabl  OUEHKM  KOHLEHTpauuu
nepokcuaa BodopoAda. XapakTepucTuka MOpOKCUIBHOrO
pagukana. O6pasoBaHne OH® - pagukanoB B NpUCYTCTBUU
WOHOB MEepexoaHblX MeTannoB B peakuusix PeHToHa u
Xabepa-Baiica. Bpems xunsHu OH®- pagukanoB B KreTke.
3aBNCMMOCTbL MOBpEXAaloLero AeWCTBUS MOPOKCUIBHBLIX
pagvkanoB OT MecTa ux obpasoBaHusi. OCHOBHbIE TWMbI
peakumin xapaktepHble ansa OH® - pagukanoB. MeToabl
o6HapyxeHuss OH* - pagukanos. Npouecchl, NpuBoAsLLNE K
06pas3oBaHMiO  CUMHIMETHOro  kucrnopoga. [loH\ATMe o
xpoModghopax u oToanHaMmyeckomM adpekte. TOKCUYHOCTb
CVIHITIETHOTO KMCMOPOAa WM MeXaHu3Mbl €ero «TyleHusi» B
Knetke. Xummyeckas npMpoaa u OCHOBHble CBOMCTBA OKCMAa
asota. OOpasoBaHMe MNEpPOKCMHUTPUTA W pagukana
rMapoKcuna B peakumsix ¢ y4actmem okcuaa asota. CpeagHee
BpemMsi  Ku3HM B Buonorumveckmx  TkaHsix.  CnekTp
Ouonormyeckoro  OelcTBusi  okcuga  asota.  Metogabl

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

BOCCTaHOBMNEHNN YyOnxnHoHa. CeMUyOUXMHOH KakK MCTOYHMK
APYrMX pagukanoB KMCropoga.

1.3. CeoboaHopagukansHoe MepokcugHoe oOKUCNeHne nUNUAOB: OCHOBHble aTanbl. | QYK
okvcneHve 6uomakpomonekyn. | Buonormdeckne nocnegctBMA  mepokcuaauum  AMNUAOB. | "ONEKTPOHHbIV
MeTogbl oueHku uWHTeHcuBHOCTM npoueccoB [10OJT B | yHuBepcuTeT
6uocybeTtpaTtax. OkucnutenbHas  mogudukaumsa 6Genkos. | BIY" (MOODLE).
MeToabl OLEHKM YPOBHS OKMCRIMTENbHOW Moaudukauum | MonekynspHbie
6enkos B 6uocybeTparax. CsoboaHopagukansHoe | OCHOBbI pa3BUTUSA
oKuCneHve HYKIMEeUHOBbIX 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
hepMeHTOB. aHTMOKCMAAHTHOM  3awmTel.  CTpykTypa, CybknetouyHas | yHmBepcuteT

nokanusaums u cBoWcTBa cynepokcugamcmytassl. Metogel | BIY" (MOODLE).
OLEHKM aKTMBHOCTU cynepokcuaaucmyTasbl. Katanasa u | MonekynsipHble
nepokcuaasbl. Katanusupyemble peakuuu, nokanusauusi, | OCHOBbl pa3BuTHS
CBOWCTBA. naTosIorM4ecKknx
myTaTMoHnepokcuaasHas/ rnytaTnopeaykTasHasi | NpoLieccoB
depmeHTaTMBHaa cuctema. CybceTpaTHas cneumdudHocTb, | https://edu.vsu.ru/
OCHOBHble CBOWCTBA. MocTaBka HAO®H ana | course/view.php?i
rnyTaTMoOHNepoKcuaasHon/ rnytaTmopenykrasHon cuctembl. | d=13742
KnuHnyeckne npobnembl, CBsi3aHHblE C HELOCTATOYHOCTLHO

depMeHTOB neHTo3ococgarHoro nyTu. 3HaueHne

uepynonnasmuHa ansi AHTMOKCUOAHTHOM 3aLLmThI,

0COBEHHOCTM CTPYKTYpPbI M CBOMCTBA.

1.5 HedepmeHTatuBHas HedepmeHTatuBHas aHTMokcnaaHTHas 3awwmta. Oenedue | QYK

aHTUOKCMAAaHTHasA 3awwuTa. aHTMOKCMAAHTOB Ha XXUPOPACTBOPUMbIE N BOAOPCTBOPUMbIE. | "ONeKTPOHHbIN
Tokodeponbi: pacnpocTpaHeHue, MeXaHn3Mbl | yHUBEpCUTET
aHTMokcmMaaHTHoM  byHkumn. [lepexop BuTammHa E um3 | BIY" (MOODLE).
eHonbHOM OpPMbI B XMHOHHYIO kak crnocob peryndumun | MonekynsipHble
aHTMOKCMOAHTHOM aKTMBHOCTU. BelecTBa, sABRsAlOWMECA | OCHOBbI Pa3BUTUS
CcuHeprucTamm BUTaMMHa E. AHTUOKUCAUTENBHASA | NAaTONOrMYeCcKmX
aKTMBHOCTb ackopObuHOBOW kucnoTbl. Ponb rnytatnoHa B | npoLeccoB
aHTUokcmaaHTHoM 3awmTte. Butamun A, kapatuHougbl u | https://edu.vsu.ru/
OpYyrMe >KupopacTBOpMMblE aHTMOKCMAAHThl. BewectBa — | course/view.php?i
KOMMMNEKCOHbI,  Xenatupylwme  WOoHbl  MeTammnoB ¢ | d=13742
NepeMeHHON BaNIEHTHOCTBH.

1.6 MaTodusmonornyeckne n Monatme OKCUAATUBHOIO cTpecca. MonekynsipHble | QYK
TOKCWKOSIOTMYECKNE acnekThbl MexaHu3Mbl pas3BUTMS CBOOOAHOpaAMKanbHOW naTonoruu. | "OneKTPOHHBIN
aencteusa A®K 1 sHaveHne Ponb akTBHbIX (bOpM KUCropoaa B CepAeYHO-COCYAUCTON | yHUBEpCUTET
cBoGoagHOpaamKanbHbIX natonorun. Ponb cBobogHopaaukanbHbIX npoueccoB npu | BIY" (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
hopM KMCNOpOAa B CepAeyHO- | CepAevHO-COCYAUCTLIX MaTONOrvn. npoLeccoB
CcoCcyaucTon naTonoruu. https://edu.vsu.ru/

course/view.php?i
d=13742

1.7 Ponb akTnBHbIX hopm Ponb akTuBHbIX OopM kucnopoga B OpoHxo-nerodHon | QYK
kucnopoga B 6poHxo-reroyHon | natorornn.  CBoGoAHOpaavKanbHOE — OKUCMEeHWe  npu | "OneKTPOHHbIN
naronorun. AKTMBHbIE (POPMBI 3aboneBaHnax nueBapuTeNnbHON CUCTEMBI. | YyHMBEpCUTET
Kucrnopoga B npoueccax CeobogHopagvkanbHoe okucrieHne npu  3aboneBanusax | Bry" (MOODLE).
KaHueporeHesa. HepBHOW cucTembl. CBOBOAHOPaavKanbHoe okucreHve npu | MonekynspHble

3aboneBaHNsaX  3HOOKPUHHOW  cucTeMbl.  [TpMMeHeHWe | OCHOBbI pa3BUTUS
BELLEeCTB c aHTMOKCUOAHTHOM aKTMBHOCTbIO B | MaTonorm4yeckmx
racTpo3HTEPONOrMM U HeBponorMn. AKTMBHblE (QOpPMbI | MPOLECCOB
KMcrnopoaa B npoueccax KaHueporeHesa. https://edu.vsu.ru/
course/view.php?i
d=13742

1.8 YyacTne akTuBHbIX hopM Y4yacTtue akTmMBHbIX (hopM KMcriopoda B npoueccax ctapeHns | QYK
KMcrnopoaa B npoueccax opraHuamMa. AHTUOKCMOAHTbI B OHKOMNOMUW W FePOHTONOMMK. | "ONeKTPOHHbIN
CTapeHnsi opraHnama. dusmonornyeckme acpdektol AOK. yHUBEpCUTET
dusnonormnyeckme adpdekTbl BIry" (MOODLE).
AOK. MonekynsipHble

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 —
yyeHue o 6onesHsix. Tunosble
naTonorM4yeckmne npoLeccol.
OTtunonorus. Ceoncrea
naToreHHbIX PaKTopoB.
DU3NKO-XMMMUYECKME OCHOBBI
NpoLIeccoB, nexatymx B
OCHOBE NOBPEXAEHNS KINETKN U
KNETOYHbLIX OpraHesn.
PasButne npeacraeneHuni o
cB0OGOOHO-paanKanbHOM
OKMCNEeHNN. AKTBHbIE (DOPMbI
Kncnopoaa n ux reHepaumsi.
TOKCUMYHOCTb aKTUBHbIX (HOPM
KMcnopoaa u ux ypoBeHb B
TKaHAX.

OMOXMMUYECKOMN
CBOOOAHbIX
MeTon

TexHuka 6GesonacHocTM  paboTel B
na6opartopuu. MeTogael onpegenexuns
pagukarnoB B BMOMOIMYECKUX  XKMOKOCTAX.
OMOXEMUNMIOMUHECLEHLMM.

2.2

CsobogHopaaunkanbHoe
oKMcneHne BromakpoMosnekys.

MepokcugHoe okucneHne NUNuAoB. MNpoayKTbl NepOKCUAHOIo
OKUCNEHNS NUNWAOOB: AWEHOBbIE KOHbKOraTbl, ManoHOBbIN
ananbgerng, CoeavHeHuss Tuna ocHoBaHun  Ludpdpa.
MeTogobl onpedeneHvs  KOHUEHTpauuM  MNEpPBUYHbLIX U
BTOPUYHbLIX NPOAYKTOB MEPOKCUAHOIO OKWUCMNEHMS NUNUOOB.
Onpepenexve YPOBHSI [MEHOBbIX KOHblOraToB B
OvomaTtepuane.

QYK
"OnNeKTPOHHbIN
yHuBepcuTeT
BIry" (MOODLE).
MonekynspHble
OCHOBbI Pa3BUTUs
naToNorM4ecKknx
npoLeccoB
https://edu.vsu.ru/
course/view.php?i
d=13742

OkucnutenbHas b6enkoB. [locTaHoBKa

meToaa.

Moamdrkaums

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

Konnokemym no  Teme: «CsobogHble  pagukarnbl,
obpasylolmecs B KNneTkax YeroBeka U XUBOTHbIX. AKTUBHbIE
hopMbI KUCIOpoAa U UX reHepaLus».

QYK
"ONEeKTPOHHBIN
YHUBEPCUTET
Bry" (MOODLE).
MonekynspHble
OCHOBbI pa3BUTUS
naTonorM4ecknx
npoueccoB
https://edu.vsu.ru/
course/view.php?i
d=13742

2.3

AHTUOKCMOAHTHAs 3almTa.
3almTa ¢ nomoLlbo
dhepMeHTOB.

CDepmeHTaTMBHoe 3BEHO aHTUOKCMAAHTHON CUCTEMBbI.
Onpep,eneHme aKTUBHOCTU KaTana3bl B 6|/|omaTepV|ane.

3YK
"ONEeKTPOHHbLIN
yHuBepcuTeT
BIry" (MOODLE).
MonekynsipHble
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OCHOBbI pa3BUTUS
naTonorM4eckmnx
npoLeccoB
https://edu.vsu.ru/
course/view.php?i
d=13742

2.4

HedepmeHTaTmBHag
aHTMOKCMAAHTHas 3aluTa.

XapaktepucTika
aHTUOKCUAAHTHOM
BOCCTAHOBIEHHOrO rnyTaTtnuoHa B 6uomaTepuarne.

CUCTEMBbI.

HegepMEeHTaTUBHOIO
OnpegeneHue

3BeHa
YPOBHS

3YK
"OnNeKTPOHHbIN
yHUBepcuTeT
Bry" (MOODLE).
MonekynspHbie
OCHOBbI pa3BUTUS
naTosorM4yecKnx
npoLeccoB
https://edu.vsu.ru/
course/view.php?i
d=13742

AckopburHoBas
He(bepMeHTaTMBHOMO 3BEHa aHTMOKCUMOAHTHOW CUCTEMbI.
OnpegenexHve KOHUEHTpaumMnm ackopOVMHOBOM KUCNOTbl B
CbIBOPOTKE KPOBMU.

KMUCNoTa,

KakK

KOMMOHEHT

QYK
"ONEeKTPOHHbIN
yHuBEpcUTeT
BIry" (MOODLE).
MonekynsipHble
OCHOBbI Pa3BUTUSA
NaToNorM4ecknx
npoLeccos
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
yHuBepcuTeT
BIry" (MOODLE).
MonekynspHbie
OCHOBbI pPa3BUTUs
naToNorM4ecknx
npoteccos
https://edu.vsu.ru/
course/view.php?i
d=13742

2.5

MaTodmsmonornyeckne n
TOKCUKOSOrMYeCcKne acnekThbl
pencteua AOK n s3HayeHune
cBOGOgHOpaaAMKanbHbIX

Xn3HeneAaTenbHOoCTU
opraHuama.

nNpoLeccoB AN HopManbHOM

NpoLIeccoB

BawmuTta pedepatMBHbiX paboT no Teme:
cBOGOgHOpaAMKanbHbIX
XKn3HeneAaATenbHOCTN opraHM3mMa».

ans

«3Ha4veHune

HOpMarbHON

YK
"ONEeKTPOHHbIN
yHUBEpCUTET
Bry" (MOODLE).
MonekynsipHble
OCHOBbI PasBUTUSA
NaTonorM4ecknx
npoLieccoB
https://edu.vsu.ru/
course/view.php?i
d=13742

13.2.

Tembl (pasgenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Ne
n/n

Buabl 3aHATUN (KONMYECTBO YacoB)

HanmeHoBaHue TemMbl
(pasgena) gucumnnuHbl

Jlekunun

[MpakTnyeckme

JlabopatopHble

CamocTosTenbHas
paboTta

Bcero

BeBeneHue. Hosonormnsa —
y4eHue o BonesHsix.
TvnoBble naTtonormyeckme
npoueccol. ATnonorus.
CBolicTBa NaToOreHHbIX
dakTopoB. Pnsmko-
XUMWNYECKNE OCHOBbI
NpPOLIECCOB, Nexalinx B
OCHOBE NMOBPEXAEHNS KIETKU
N KNeTOYHbIX OpraHens.
PasBuTrne npeacraBneHun o
cB0oGOOHO-paanKanbHOM
OKMUCNEeHNN. AKTUBHbIE
dopmbl kKMcropoaa u nx
reHepauus. TOKCUYHOCTb

14
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aKTUBHbIX (DOPM KUcropoaa
U UX YPOBEHb B TKAHSAX.

2 XapaKkTepucTuka 0CHOBHbIX
ADK. CynepokCcuaHbIN
aHunoHpaaukarn. Mepokecua
Bogopoaa. M'apoKcunbHbIn 2 8 10
paavkan. CUHIMeTHbIN
kucnopoa. Okeug asoTa.
Pagvkan kosH3MMa

3 CeoboaHopaavkansHoe
oKuUcrieHve 2 14 16
BMOMaKpOMONeKyI.

4 AHTUOKCUOAHTHAsA 3alumTa.
3alumTa ¢ NomolLLbo 2 4 8
¢epMeEHTOB.

5 HedepmeHTaTtuBHas
AHTMOKCWMAAHTHas 3almTa. 2 10 12

6 MaTodusmonornyeckme n
TOKCUKOMOrMYecKne acnekTbl
pencteus AOK n 3HavyeHune
cBoGogHOpaamKanbHbIX
NPOLIECCOB 4151 HOpMarbHOM
XN3HEeOeATenbHoOCTH
opraHuama. Ponb akTMBHbIX
dhopM kucrnopoga B
cepaeyHO-cocyamcTon
naTonornu.

7 Ponb akTnBHbLIX dhopm

Kucnopoga B 6poHxo-

NEro4yHOM NaTonornn.

A 2 2
KTMBHbIE pOpMbI

KMcnopoaa B npoueccax

KaHueporeHesa.

8 YyacTtme akTuBHbIX OpM
KMcrnopoaa B npoueccax
cTapeHusi opraHusma. 2 2
dusmonormnyeckme apdeKTbl
ADK.

9 pynnoBon KOHTPOIb 24

10 | MNoaroToBKa K 3K3aMeHy 36

11 | Utoro: 16 32 36 144

14. MeToan4yeckue ykazaHusA Ans o6y4aroLmMxXca no 0OCBOEHUIO AUCLUMNIIUHDI:

MNpn peanusauum OUCUUNMAMHBI  UCMOMb3YIOTCS  3NIEMEHTbl  ANIEKTPOHHOrO  OByyeHus u
ANCTaHUMOHHbIE 0Bpa3oBaTeribHble TEXHONOMNK

CTyOeHTbl 3HaKOMATCA C TeOopeTUYecKUM mMaTepuanioMm B nNpouecce NEeKUMOHHOro Kypca,
CaMOCTOSITENbHO npopabaTbiBaloT M yCBauBalOT TeOpeTUYeckne 3HaHus C  UCMNONb30BaHWEM
pekoMeHayemMon ydebHoW nuTepaTtypbl, y4ebHO-MeTogMyeckux nocobui, COrnacHo YykasaHHOMY
CMUCKY.

Ha nabopaTopHbIX 3aHATMAX CTyAeHTbl NMnbo nHamBuayansHo, NMBo B cocTaBe mMaron rpynnbl
BbINOMHAT yyebHO-nccnegoBaTenbckyto paboTy. B xoae BbinonHeHusa nabopaTopHbIX paboT CTyAeHThl
npnobpeTaloT HaBblkn obpalleHns ¢ Guonornyecknmmn obbekTamu, nabopaTtopHbiM 060pyaAOBaHNEM U
WHCTPYMEHTapMEM, CaMOCTOSATENbHO OCYLLECTBIAIOT 3KCMEPUMEHTbI, PErMCTPUPYIOT, aHanu3upyT u
WHTEPNPeTUpPYT pesynbTaTbl MCCrnegoBaHuMn. Pesynbtatel yvyebHo-uccrnegoBaTenbCckon paboThl,
BKINOYAA HeobxoauMMble pacyeTbl, 3akmioyeHus U BbiBOAbl, OTBETbl Ha BOMPOChl (3agaHus)
odopmnsaoTca B paboyen TeTpagum CTydeHTa B Buae nNpoTokona uccnegoBaHus. B koHue
nabopaTopHOro  3aHATUA  pesynbTaTbl W MaTepuanbl  y4ebHO-uccnegoBaTenbCckon  paboThbl
AOKnaablBaTCH npenogasaTento, Npu HeobxoammocTn obeyxaarTes B rpynne (oTyeT o nabopaTtopHOM
3aHaTUK). B cnyyasx nponycka nabopaTtopHOro 3aHATUS MO KakMM-Nnbo npuymMHam CTyaeHT o6sa3aH ero
CaMOCTOSTENbHO BbIMOMHUTL NOA KOHTPOSieM npenoaaBaTens.

Tekywas atTectaumsa obecneynBaeT NpPOBEPKY OCBOEHMS y4ebHOro matepuana, npuobpeTeHus
3HaHWIN, YMEHWI U HaBbIKOB B NpoLecce ayAMTOPHOW U CaMOCTOATENbHON paboTbl CTYAEHTOB.

N3yyeHne paHHOWM AOUCUMNNWHBI NpedycMaTpuBaeT MpoBeAeHVME [ABYX TeKylMx aTTecTauun.
Cpokn npoBefeHust TeKyllen aTtTecTauunm pernaMmeHTUpPYTCA KaneHOapHbIM MfaHoOM NpoBeAEeHMUS
nabopaTopHbIX 3aHATUN.




Mpy NoaroToBKe K TeKyLlen aTTecTauumn CTyOeHTbl U3yyaloT U KOHCNEKTUPYIOT peKoMeHOyeMYHo
npenogasatenem ydebHyl0 nutepatypy MO TeMaM JEeKUMOHHbIX UK nabopaTopHbIX 3aHATUN,
CaMOCTOATENBHO OCBaMBalOT NOHATUNHLIW annapar.

Tekywaa atrectaums aBnseTca oba3aTenbHOW, ee pesynbTaTbl OUeHMBaKTCA B GannbHOW
CUCTEME M MO peLLeHnto Kadeapbl MOryT ObiTb Yy4TEHbI MPY MPOMEXYTOYHOM aTTecTaumm obyyaroLmxcs.
dopmMOoN MPOMEXYTOYHOM aTTecTaumm 3HaHWMW, YMEHWA N HaBLIKOB OOy4YaloLMXCS SABMSETCS YCTHbIN
9K3aMeH.

O6y4yeHne nul C OrpaHUYEHHbIMU BO3MOXHOCTAMW 340POBbsSi OCYLLECTBNAETCH C YY4ETOM KX
NHANBMAYaANbHbIX NCUXOU3NYECKMX OCOBEHHOCTEN U B COOTBETCTBUM C MHOMBUAYANbHOW NPOrpaMmMon
peabunutaumn.

MpomexyToyHaa aTTecTaums Ons nvl C HapylweHUsMWU criyxa NpoBOAMTCH B MUCbMEHHOW
dopme, npu 3ITOM MCMoOnb3ylTCa obwue Kputepum oueHuBaHus. [lpu HeobxoammocTn, Bpems
NOArOTOBKM Ha 9K3amMeHe MOXeT BblTb yBENUYEHO.

Ona nuy c HapyweHveM 3peHus [onyckaeTcs ayaumarnbHoe npefocTaBneHne MHgopmauum
(HanpumMep, ¢ Ncnosb3oBaHMEM NPOrpaMM-CUHTE3ATOPOB peYn), a Tak Ke UCMNOoMb3oBaHMe Ha NeKkuunax
3BYKO3anuCbIBaKOLWMX YCTPONCTB (OUKTOOHOB M T.4.). Ha NEeKuMoHHbIX 3aHATUAX U NnabopaTopHbIX
3aHATUAX NPU HEOBXOAUMOCTU JONYCKAeTCA NPUCYTCTBUE acCUCTEHTA.

Mpy npoBegeHUN NPOMEXYTOYHOW aTTecTauun Ansa nuy ¢ HapylweHUeEM 3peHust TeECTUpoBaHue
MoxeT ObiTb 3aMeHeHO Ha YycTHoe cobecegoBaHMe no BonpocaM. [lpy HeobxogmmocTw, Bpems
NOArOTOBKM Ha 9K3amMeHe MOXeT BblTb yBENUYEHO.

TeKyLLI,VIIZ n npomemyTqubM KOHTPOJIb MOXEeT ObITb peann3oBaH C WCNOJIb3OBAHMEM 3J1EMEHTOB
AJNIEKTPOHHOIo o6yquV|9| N ANCTaHUMNOHHbIX o6pasoBaTeanb|x TEXHOMOTNN.

15. lNepeyeHb OCHOBHOM U [OOMOJIHUTENILHOW nUTEpaTypbl, PECYPCOB WHTEpPHeET,

HeOGXOJJ,VIMbIX Ans 0CBOEHUA OUCLUUNIIUHBI (criucok siumepamypbl 0¢hopMasemces 8 coomaemcemesuu
¢ mpebosaHusamu OCT u ucrionib3yemcsi obujas ckeo3Has Hymepauusi 0151 cex sudo8 UCMOYHUKO8)

a) OCHOBHag nuTeparypa:

Ne n/n NcTovHUK

nyxoB, A.V. Buoxmmus ¢ ynpaxxHeHnssmMum n 3agadamu : y4ebruk / nyxos A.W., CesepuH E.C. — Mocksa :
MS0TAP-Meguna, 2019 .— 384 c. — broxumums ¢ ynpaxkHeHUsaMn 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>.
MepguupmHckas GuoxuMns: NaToXMMus, guarHocTuka. MiHterpatusHas Guoxumus. Perynauna metabonumamva :
2 y4ebHoe nocobue / . A. CyxaHoBa, [. U. KyabmeHko, B. FO. Cepebpos, J1. B. CnupuHa. — Tomck : CuolrMy,

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

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

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

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

6) JononHWUTENbHas NMTepaTypa:

Ne n/n NcTOYHMK
CrneunpaktukyM no 6uoaHepreTuke : ydebHO-meToaudeckoe nocobue / coctasutenu A. . N'ypees [v ap.]. —
5 BopoHex : BI'Y, 2017. — 39 c. — TeKCT : aNeKTPOHHbIN // JlaHb : anekTpoHHO-6mubnuoTeyHas cuctema. — URL:

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

3eHkoB, Hukonam KoHcTaHTuHOBMY. OKMCAMTENBHbLIN cTpecc : bruoxmnm. n natodumanon. acnektbl / H. K. 3eHkoB,
6 B. 3. JNlaHkuH, E. Bb. MeHblimkoBa .— M. : Hayka/ iHtepnepuoguka, 2001 .— 342, [1] c. : wn., Tabn. — ISBN 5-
7846-0050-8 : 90.00.

OxkncnuTteneHbIn cTpecc. MNaTonormyeckne coctosHusA u 3abonesanuns / E.B. MeHblumkoBa [u gp.] ; Hayd. ueHTp
7 KMWH. 1 akcnepumeHT. MeguumHel CO PAMH [u ap.] .— HoBocubupck : APTA, 2008 .— 282, [1] c. : wn., Tabn. —
Bubnwuorp.: c. 203 - 283 .— ISBN 5-902700-15-9.

HosukoBa V.A. KnuHudyeckas n nabopatopHas rematonorusi: yuebHoe nocobue [AnekTpoHHeIn pecypc] / U.A

8 Hosukosa, C.A. Xoaynesa. - Bolwanwas 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 :

Kupunnuua, 2008 .— 188 c.

Bnagumupos HO.A. CBobogHopaamKkanbHOe OKUCIeHNe NMNOoB U hmsnyeckme CBOMCTBA NIMNUOHOIO Criost

6uonornyecknx membpat / KO.A. Bnagnmumpos // Buodmanka. - 1987. - T.32, Ne5. - C.830-844.

11 Bnagumupos HO.A. CBoboaHble pagukansl B 6uonorndeckmnx cuctemax / FO.A. Bnagummpos // CopocoBckui
obpasoBaTenbHbI xypHan. — 2000. - T. 6, Ne12. - C. 13-19.

12 XKepebuoB H.A. Buoxumma / H.A. Xepebuos, T.H.MMonosa, B.IApTioxoB — BopoHex: W3paTensctsBo
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| | BopoHexckoro rocyaapcTBeHHoro yHueepcuteta, 2002. — 696 c.

B) MH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (ouunaneHble pecypebl 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-6ubnunoTeyHas cuctema "Manp" https://e.lanbook.com/

OnekTpoHHO-6MbnunoTeyHas cuctema "YHuBepcutetckas 6ubnuoteka online" http://biblioclub.ru/
OnekTpoHHO-6ubnunoTeyHas cuctema "KoHcynbTaHT cTyaeHTa" http://www.studmedlib.ru

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

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

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCTOATeNIbHOW pa6oThl

Ne n/n UcTouHuK
MeTognyeckne noaxodel OLEHKM napameTpoB cBOOOAHOPaANKanbHOro romeocTasa : y4ebHo-meTogmyeckoe

1 nocobue / PaxmaHoBa T.W. [u gp.] ; BopoHexcknin rocyaapcTBeHHbIN yHuBepeuteT . — BopoHex : 3gatensckuii
gom BI'Y, 2021.-72 c.
XKepebuos H.A. Buoxumuna / H.A. Xepebuos, T.H.MNonoea, B.I.ApTioxoB — BopoHex: W3gaTtenscTteo

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

4 T.N. PaxmaHoBa u gp.] .— BopoHex : UML, BI'Y, 2009 .— 61 c. — http://www.lib.vsu.ru/elib/texts/method/vsu/m09-
192.pdf.
5 Ocunos A.H. AkTnBHbIE hopmbl kKucnopoaa v ux ponb B opraHuame / A.H. Ocunos, O.A. Asn3osa, t0.A.

Bnagvmupos // Ycnexu 6uonorudeckon xummmn. — 1990. — T. 31, Ne 2. — C. 180-208.
Ocwnos A.H. O6pa3soBaHve rmapoKCUNbHLIX PaaNKanoB Npy B3aumMoOencTBUM FMIMOXIOPUTa C MOHaMU xenesa/

6 A.H. Ocunos, 3.l. Akytosa, KO.A.Bnagnmmpos// Buodumanka.- 1993.- T.39,Ne3.-C.390-396.
MbipoukuH B.M. MexaHn3mbl TpaHcrnopTa Kucriopoga M CBOOOAHOPAAMKanbHOTO OKUCIMEHWUS NWNUAOB Mpu

7 WH(apKTe MUOKapaa B COYETaHMM C METAOONNYECKMM CMHAPOMOM, CaxapHbiM AnabeToM 2-ro Tuna [SneKTpOoHHbIN
pecypc] : moHorpacdwms / B.M. MMeipovkuH, H.B. mytkmHa. —MwuHck : Hosoe 3HaHume, 2014. — 136 c. —
http://lanbook.lib.vsu.ru/books/element.php?pll_id=64899

8 CeoboaHble pagmkansl B xuBbix cuctemax / Bnagumunpos FO.A[ n gp.] // Utorm 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 peannsaunn ancunniiHbl NCMOJIb3YKOTCA 3NIEMEHTbI 3JIEKTPOHHOIO O6y‘-IeHVIFI n ANCTaHUMNOHHbIE
O6p33083Teﬂbele TEXHOJI0INN.

18. MaTepuanbHoO-TeXxHU4YeCcKoe obecrneyeHne AOUCLUUMNUHLIL: YuyebHasa  ayauTopus:
cneunanuauposaHHaa mebenb, npoektop Acer X115H DLP, akpaH gns npoektopa, HOyTbyk Lenova
G580 ¢ BO3MOXHOCTbBIO NOAKMYeHUs K ceTn «MHTepHeT» ¢ nomowbio 6ecnposogHon cuctemel WiFi.
YyebHada aygouTopus: crneuunanu3MpoBaHHas Mebenb, cnektpodgotomeTp CP-56A, cnekTpodoToMETP
Hitachi U-1900, cnektpodotometp CP-26A, buoxemunomuHomeTp BXJ1-07, GuoxemuniommHomeTtp BXIJ1-
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, marHutHaa mewanka MMS, weiikep, romoreHusatop, pH-metp AHMoH 410, poTamukc,
TepmocTaT anekTpmuyeckun cyxoso3gyLuHein TC-1/80 CIY, gosatopbl.

YyebHas nabopartopus: cneumanusavpoBaHHas mebenb, Habop nabopaTopHoOW Mocyabl M LUTAaTUBOB,
namunHapbokc, Mukpockonbl, uUeHTpudpyra Eppendorf 5702, ueHTpudyra ana npobupok Tuna
«3nneHgopd» MiniSpin, cnektpodotometrp C®D-56A, aHanusaTop WUMMYHOMEPMEHTHbIX peakuum
«YHUIMNAH», xonogunbHUK-mopo3nnbHuk Stinol-116, pH-metp AHnoH 410, akBaguctunnarop 03-10,
YCTPOWCTBO AN OYUCTKM U cTepunmaauumn so3gyxa YOC-99-01-«Camno», Becbl BJIM 150I1, marHuTHas
mMewanka MM5, TepmocTaTt anekTpruyeckuin cyxososgyLuHbin TC-1/80 CITY.

Ayautopust ons camoctosaTenbHon paboTbl. ChneunanuanposaHHas mebenb, KOMMNbOTEPbl (CUCTEMHbIN
6nok Intel Celeron CPU 430 1.8 GHz, moHutop Samsung SyncMaster 17) (8 wT.) C BO3MOXHOCTbIO
NOAKMNIOYEHUS K ceTn «MIHTepHeT».


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, Be6-
©paysep Google Chrome.

19. OueHou4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLLEN N MPOMEXYTOYHOWN aTTecTauumn

MopsiAoK OLEeHKM OCBOEHMSI oObyvarwmmucss yd4ebGHOro matepuana onpepensietcs
coaepkaHMeM crieayoLmx pasaenos ANCUMNINHDI:

HanmeHoBaHve WHamnkaTtop(bl)

Ne KomneTeH
n/n paspena oucuunnimHbl unsi(i) OOCTMXEeHNA OueHouHble cpeacTea
KoMneTeHuunn

(mogyns)

1.1 BBegeHue.
Hosonorus — ydyeHue o
6onesHsix. Tunosble
naTonoruyeckue
npoLecchl. ATUONOrUs.
CBoWcTBa NaTtoreHHbIX
akTopoB. Pnsnko-
XUMUYECKNE OCHOBBI
NPOLIECCOB, NeXxalinx B
OCHOBE NOBpPEeXaeHNs!
KNETKN N KNETOYHbIX
opraHenn. Passutue
npeacTaBneHun o
cBOGOOHO-pagUKanbHOM
OKUCTEeHNN. AKTUBHbIE
dopmbl KMcrnopoaa u nx
reHepauusi. TOKCUYHOCTb
aKTUBHbIX hopM
KMCrnopoaa U UX ypoBeHb B
TKaHsX.
1.2 Xapakrepuctuka
OCHOBHbIX ADK.
CynepokcuaHbIv
aHuoHpagukan. Nepokecug,
BoJopoaa.
M'MapoKcunbHbIM pagukan.
CWHrNeTHbIN KNCNOPOA. .
Okeua asota. Pagukan YCTHbIN Onpoc no Bonpocam n/unm

KOSH3MMa TecTupoBaHue, opopMneHne un
1. MK-1 MNK1.4
13 3awmTa nabopartopHbix paboT, 3awmTa

CsoBoaHopaauka pedepatnBHbIX paboT
NIbHO€ OKWUcrneHue

BGuomakpomMonekyrn.

1.4 AHTNOKCUAAHTHasA
3awmTa. 3awmTa c
NOMOLLbI0 (PEPMEHTOB.

1.5

HedepmeHTatueH
as aHTMOKCUAAHTHast
3awmTa.

1.6

MaTtocumsmonormy
eckue un
TOKCUKOOrnyeckme
acnekTbl aencteua A®K un
3Ha4YeHue
cBOGOgHOpaAMKanbHbIX
NpoLeccoB Ans
HopMarnbHown
XKN3HEOEesATENbHOCTU
opraHuama. Ponb
aKTUBHbIX opM
KMcrnopoaa B cepaeyHo-
COCYANCTON NaTonornun.
1.7 Ponb akTMBHbIX
dopwm kucnopoaa B
OpPOHXO-NEeroY4Hom
natonorun. AKTUBHbIE




HanmeHoBaHue WHankaTop(bl)

Ne KomneTeH
/n pasgena OQuCUUMNnHLI Lsi(n) JOCTUMKEHUS OueHouHble cpeacTea
KoMneTeHuunn

(mogyns)
hopmbl knucnopoaa B
npoteccax
KaHLueporeHesa.
1.8 Yyactue
aKTUBHbIX OpM
Kucriopofa B npoteccax
cTapeHusi opraHuama.
dusmnonormyeckune
acpbekTbl APK.
MpomexyTouHasa aTTecTaums lMepeyeHb BONpocoB
dopma KOHTpoOns — 3K3ameH MpakTnyeckoe 3agaHve

20. TvnoBble OLEHOYHbIe CpeAcTBa M MeToAMYecKMe MaTepuanbl, onpepensiowme
npoueaypbl OLleHUBaHUA

20.1. TeKyWwnin KOHTPOSb YCNeBaeMocTu

KoHTponb ycneBaeMocTh Mo AUCLMMNIIMHE OCYLLECTBSAETCA C MOMOLLbIO CreayoLwmnX OLEHOYHbIX
CpeacTB: YCTHbI ONPOC MO BOMpocam W/wnn TecTupoBaHue, opopMIieHne 1 3awmuTa nabopaTopHbIX
paboT, 3awuTa pedepaTnBHbIX paboT.

Bonpochbl K KONOKBUYMY

Ne1
1. O6wasa Hosonorud. MpuHumnbl kKnaccudukaumm 6onesHen.

2. O6was atnonorus. BHelHne (9K30reHHbIe) aTMoNornyeckne akTopbl.

3. XapaktepucTuky hakTopoB, NpuaaroLne UM CBOMCTBA NaTOreHHOCTH.

4, PasBuTure npegcrasneHnit o cBO6GOOHO-paanKanibHOM OKUCTIEHUMN.

5. CeobogHble paagukanbl, obpasyowuecs B bmocmcremax.

6. MpuHUMNbI KNaccudmrkaumm cBo6oaHbIX pagnkanos.

7. MexaHun3mbl ob6pasoBaHus 1 Gronoruveckasi porb NPUPOAHbLIX CBOBOAHLIX pagukanos
(knaccudmkaums Bnagnmmposa HO.A.) .

8. MoHsiITME 0 peakTUBHbIX MOnekynax. AKTUBHbIE POPMbI KUCITOPOAa, a30oTa M xropa.

9. [ons kncnopoga noTpebrnsaemMoro 4ernoBekKoOM Ha reHepupoBaHUE IHEPTUN B KIeTKe 1 Ha

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

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

11. XapaktepucTuka abixatenbHoro B3pbiea npu npomssogcrese AOK carouutamum.

12. MexaHunambl reHepaunmn APK.

13. YkaxuTte cxemy B3avmonpeBpaLteHuin AOK.

14. XapakTtepu1cTmka cynepokCUaHOro aHMoH-pagukana. MexaHnambl obpasoBaHma u
yyacTme B HOPMO- 1 NaToM3MONOrM4eckmx npoeccax.

15. O6pasoBaHne HO2+ 13 cynepokcuga npuy 3akucrneHnn cpegbl. Metoabl onpegeneHns
KOHLIEHTpaLun CynepoKCMAHOro aHNOoH-paankana B bnocyberpaTax.

16. MexaHnambl obpasoBaHna nepekucn sogopoaa. ConpsikeHne obpasosaHua H202 ¢
paboTon MUTOXOHAPUIN U MUKPOCOM. ["'eHepupoBaHne nepokcuaa BOAOPOAA B LUTO30ME.

17. TOKCMYHOCTb Nepokcnaa Bo4opoaa U MexaHn3Mbl ero MHakTuBaumm. Metoabl OLeHKM
KOHLIEHTpauun nepokcnaa Bogopoaa.

18. Cnocobbl 06pa3oBaHus rMAPOKCUITbHOro pagukana. Metogbl naeHtTudmkauum 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
Xpomodghopax un ooToagnHammdeckom acpdekre.

21. TOKCMYHOCTb CMHINIETHOMO KMCNOPOAA N MEXaHU3Mbl €70 «TYLLUEHUSI» B KINeTKe.

22. O6wasn xapakrepucTtunka okcuga asora. NO-cuHTasbl n nx ponb B 06paszoBaHum okcuaa
asorTa.

23. dusmonornyeckmne oyHKUMN OKCuaa asoTa.

24. O6pa3zoBaHne cemnybnxmHoHa. CeMnyBUXMHOH Kak UCTOYHWK OPYrUX pagukanos
Kucnopogaa.



25. Peakunn nepoKCnaHOro OKUCIeHNst MIMNMMAOB: MHMLUMAUNSA, NPOAOIPKEHMNE U pa3BeTBNEHNE
uenu MOJ.

26. BoamoxHble nyTn obpbiea npoueccos NMOJ1 B kneTke. Mcnonb3oBaHune
XEMUITIOMUHECLIEHLNW ON151 U3YYEeHUS1 NEPOKCUAHOIO OKUCHEHUST NMNNUAOB.

27. MocnencTBnsa NEPOKCUOHOrO OKUCIIEHNS NUNUAOB.

28. KOHTpONb NepokCcMaHOro OKUCIIEHNA NMNUA0B nog AencTenemM oepmMeHTaTUBHbBIX U

HedepMEHTATUBHbIX CUCTEM KMNETKN.
29. OxucnutensHaa moandukauus 6enkos
30. CeoboaHopaankanbHOe OKUCHEeHNE HYKIEUHOBbLIX KACHOT

Ne2

1. Peakumn nepokCMaHOro oOKUCNEHNst NMMNUAOB: UHULMALMS, NPOAOIIKEHNE U pa3BeTBEHNE
uenwu MOJI.

2. BoamoxHble nytm  obpbiBa npoueccoB [1OJT B  knetke. Wcnonb3oBaHue
XEeMUMIOMUHECLEHUUN NS N3y4eHUs NepoKCUOHOrO OKUCIIEHUSA NUNUAOB.

3. MocneacTBmst NEPOKCUAHOIO OKUCIEHNS NTIMNNO0B.

4, KOHTpOnb MNepoKCUMOHOrO OKUCIEHUS NUNMAOB NOA AeCTBMEM (EPMEHTATMBHBIX U
He(bepMeHTaTUBHbIX CUCTEM KITETKMW.

5. [MoHATME O NPOOKCMAAHTaX W aHTUOKCUMAAHTaXx.

6. CTtpykTypa, cybkneToyHasi nokanusaumsi 1 CBOMCTBa CynepokcuaamcmyTashbl.

7. MeToAbl OLUEHKM aKTUBHOCTU CynepoKcuaancMmyTasbl.

8. KaTtanasa n nepokcmgasbl. Katanusmpyemble peakuum, nokanmsawms, CBOMCTBA.

9 CnyTaTnoHnepokcmaasHasa/rnyTaTtMoHpeaykTasHaa pepMmeHTaTuBHas cuctema.

10. CeneHcogepxalwaa M He codepXallas cerneHa rnytatMoHnepokcuagasa. CybcTpartHas
cneympn4HOCTb, OCHOBHbIE CBOWCTBA.

11. MoctaBka HAO®PH gna rnytaTtMoHnepokcuMaasHoW/rnyTaTtMoHpeaykTasHoONn CUCTEMBI.
KnuHunyeckne npobnemsl, CBA3aHHbIE C HEAOCTATOYHOCTLIO (hEPMEHTOB NeHTO30hocdaTHOro NyTu.

12. [eneHne aHTMOKCMAAHTOB Ha XMPOPaCTBOPMMbIE U BOAOPaCTBOPUMBIE.

13. Tokopbeponbl: pacnpocTpaHeHue, MexXaHU3Mbl aHTMOKCMAAHTHOM pyHKUMK. [epexon
BUTaMuHa E 13 peHonbHOM hopMbl B XMHOHHYIO Kak cnocob perynsaunm gepmMeHTaTMBHOW akTUBHOCTM.

14. BeluecTBa, sBnsomnecs cuHeprnctamm ButammunHa E.

15. AHTUOKUCIIMTENBHAA aKTUBHOCTb aCKOPOUHOBOW KUCMOThI.

16. CTpyKTYypa 1 OCHOBHbIE (OYHKLMW NNNOEBON KUCAOThI.

17. YOUXUHOH 1 ero ponb B OpraH1M3Mme.

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

19. BeLuecTBa-KOMMNNEKCOHbI, XenaTupytoLmne NoHbI MeTanoB ¢ NEPEMEHHON BareHTHOCTbIO.

NMpumepHble TecToBbIE 3aAaHusA

Tect 1

OCHOBATEJIEM XMW CBOBOOHbIX PAOVKANOB NPUHATO CUHUTATD

A) Moseca N'ombepra

B) H.H. CemeHoBa

C) C. XvHwenbBYyaAa

YKAXUTE ®EPMEHTbLI NN PEAKUWN, OBECIMEYNBAKOLWLVE OBPA3OBAHME PALOVIKATIA
YBUXNHONA

A) HAJ®H-okcupasa

B) NO-cuHTasa

C) ObixaTenbHas uenb MUTOXOHAPUN

YKAXKUTE OEPMEHTblI WK PEAKUUMK, OBECIMEYMBAKOWME OBPA3OBAHUE
CYMNEPOKCUOA

A) HAQlJ®H-okcmnpasa

B) NO-cuHTasa

C) ObixaTenbHasa uenb MUTOXOHOPWUIA

OBPA3OBAHME  BTOPWYHbLIX PAOVKAIIOB  ABNAETCA  HECMNEUWMPUNYECKUM
YHUBEPCAJbHbIM MEXAH3MOM, NEXXALLMM B OCHOBE PA3BNTNA

A) KaHUueporeHesa

B) atepockneposa

C) XpoHW4ecKnx BocnasneHun



D) HepBHbIX AereHepaTUBHbIX 6one3Hen

E) Bce nepeuncneHHoe

OAHMM W3 OCHOBHbLIX MNMOoAXOoAoB MPN WU3YHEHUUM CBOBOAHOPAOVKAJIbHbLIX
NMPOLECCOB ABJTAETCHA

A) MeTo[ 9NeKTPOHHOro NapamMarHUTHOro pesoHaHca

B) peHTreHOCTpyKTYpHOro aHanmsa

C) npoToyHas untomeTpus

MHTEHCMBHOCTb MAKCUMATNBHOW BCIbILKW BNOXEMUITKOMUHECLIEHLN
MPOMOPLUMNOHAINBHA

A) cKopoCTW peakuun ¢ y4acTmeM pagukanos

B) obwen akTMBHOCTM aHTUOKCUAAHTHON CUCTEMDI

B XO[E «PECIMUPATOPHOIO B3PbIBA» MOJIEKYJA KUCNOPOOA
BOCCTAHABJIMBAETCA 3A CYHET HAA®H O

A) cynepokcuaaHWoH-paguKana

B) cuHrneTHoro kucnopoga

C) rmapokcunbHoro pagukana

KAKOBO ®13NOJTIOM'MYECKOE 3HAYEHUE «PECIMNPATOPHOIO B3PbIBA»

A) c nomowbIo Hero dparounTbl YAANSOT YyXXKepoaHble KNeTKn

B) ¢ nomMoLLbt0 HEero yganseTcs NULHUA KUCNopos,

C) c nomoLLbIo HEFO perynupyeTca Konm4ecTBo haroumMToB

D) He wumeeT dwuanonornyeckoro cmbicnay CBOBOAHbLIX PAOMKANOB HA BHELUHEN
QNEKTPOHHOW OBOJOYKE MMEETCH

A) 1 HenapHbIN (OANHOYHLIN) 3NEKTPOH

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

C) napHbIN aNeKTPOH

CYNEPOKCKMO MOXXET CAMOINPON3BOJIbHO ANCMYTUPOBATL C OBPA3OBAHMEM

A) nepokcmaga Bogopoaa

B) rugpokcunbHoro pagukana

C) runoxnoputa
NHULUMWPYIOLWMM B NMPOLUECCE NEPOKCMOHOIO OKUCITIEHVA NUMNOO0B ABNAETCA:

A) H202

B) OH-

C) NO

D) cynepokcuaHbi aHWMOH pagumkan

ONA TOro, YTOBbI B XOOE PABOThI SNIEKTPOHTPAHCIOPTHOW LIEMNW U3 KUCNOPOOA
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 CJTYYAE HEMOJHOIO BOCCTAHOBNEHNA KNCITOPOLA NMPU NMPUNCOEOVNHEHUN OBYX
OJIEKTPOHOB OBPA3YETCHA

A) nepokcua Bogopoaa

B) rugpokcunbHbIN pagukan

C) cynepokcug

OOHOBNEKTPOHHOE BOCCTAHOBIJIEHME O2 NPMBOOUNT K OBPA3OBAHUIO

A) cynepoKcuaHoOro aHMoH-pagukana

B) nepokcnpaa Bogopoaa

C) rmapokcunbHOro pagukana

Tect 2

202+- + 2H+ — 02 + H202YKa3aHHaga peakuusi KatanmampyeTcs:

A) MyTtaTnoHnepokcnaasomn

B) CynepokcugamncmyTtason

C) Katanason

D) NADPH-okcugasomn

2H202 — H20 + O2YkasaHHasa peakuuns katanusampyeTcs:

A) MyTaTnoHpenyKkTason

B) CynepokcuaamcmyTtasom

C) Katanasomn



D) MyTtaTnoHnepokcnaason

2GSH + H202 — GSSG + 2H20Yka3aHHasa peakuns kaTannanpyeTcs:

A) MyTaTnoHpegykTason

B) CynepokcungancmyTtason

C) Katanason

D) MyTtatnoHnepokcngasom

NMEPOKCNOHOE OKNCJIEHUE Jinnnaos MO>XHO PACCMATPUBATb KAK
dUNINONOMMYECKMIM NMPOLIECC B YACTU

A) aKTMBaLUN OKUCNUTESbHbIX MPOLECCOB, CBA3aHHbIX C AblXaTeNbHON LEenbio

B) obHoBNEHNsa Guonormdecknx memopaH

C) akTmBauumn TpaHCnopTHOM PYHKUUN MemMbBpaH

D) aktmBauum obpasoBaHmsa cBOOGOAHbBIX paanKanos

GSSG + NADPH + H+ — 2 GSH + NADP+Y«kasaHHasa peakumsi kKaTanmampyeTcs:

A) MyTaTnoHpegykTason

B) Cynepokcuoancmytason

C) Katanason

D) MyTtatnoHnepokcngasom

L + *OH — Le+YkasaHHas peakunsa oTHOCUTCA K crneaytowen peakuum MOJI

A) NHuumaums

B) MpogomkeHue uenu

C) PasBeTBneHue uenu

D) O6pbiB Lenu

LOO- + Fe2+ + H+ — LOOHY«ka3aHHada peakumsi oTHocutcs K peakumm MNOJT:

A) NHuumaums

B) MpogomkeHue uenu

C) PasBeTBneHue uenu

D) O6pebiB uenu

Le + O2 — LOO-*YkasaHHaa peakumsi oTHocuTca K peakuum MOJT:

A) NHuumaums

B) MNpogosmxkeHne 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,zZn-CO[ PACCMATPUBAKOT KAK

A) ayKapuoTU4eCKnin LMTO30MbHbIN (DEPMEHT

B) npokapuoTtuyeckun pepmeHT

C) aykapmoTnyeckuin MMTOXOHAPWUanbHbIN hepMeHT

Mpumep Tem pecepaTuBHLIX padoT

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

2. Penokc-cTtaTyc KneTkun 1 ero perynsauns B HOpMe 1 Npu natonorum

3. YpoBeHb aKTUBHbIX POPM KMCnopoaa B BEHO3HOW KPOBM Y NALMEHTOB C OOCTPYKTUBHBIMA
3aboneBaHsaMM NEerknx

4, MporpammupoBaHHas rmbenb KNeTok, WHAyuMpoBaHHas runepnpogykunen ASPK, B
naTonorum cepaeyHo-cocyancTbix 3aboneBaHnii.

5. MexaHuambl reHepaumn APK npu caxapHom gnabete 2 Tuna.

6. OcnoxHeHunsa caxapHoro anabeTa, Bbl3aBaHHble runepnpoaykunen AOK.

7. MexaHunambl reHepaunm AOK npu peesmaTtoMaHOM apTpuTe.

8. "eHepauna A®K B moHoUMTaX.

Mpumep npoTtokona ochopmneHus naboparopHom padboTbl

1. HasBaHue paboThl
2. [puHUKMN NpUMeHaeMoro MetToga



PeakTtuBsbl

Xoa paboTbl

Mopsgok pacyeTa pesynbTaToB
[dnanasoH NpMMeHeHns AaHHOro meToaa
M3mepeHHble BEMNYMHBI

. Pacyert pesynbTatos

9. BeiBOAbI

N GOR®

Jara
Mognuckb cTygeHTa

OnucaHue mexHosi02uu npoeedeHust

Tekywas atTectaumsi NPOBOAUTCSA B COOTBETCTBUM C [MONOXEHNEM O TEKYLLEN aTTecTaumm
oby4atoLmxcst No nporpammMam BbicLlero obpasoBaHns BopoHeEXCKOro rocyaapcTBEHHOro
yHuBepcuTeTa. Tekylaa atrectauma MoXeT NpoBoANTLCS B hopMe YCTHOro onpoca (MHANBMAYanbHbIN
OnNpOC) UM MMCbMEHHbIX paboT (KOMMOKBMYMbI, TECTUpOBaHME). [pn oLeHMBaHUKM TeKyLlen aTTectaumm
YYUTbIBAKOTCA pe3ynbTaThbl 3aWwmTbl TabopaTopHbIX 1 pedepaTnBHbIX paborT.

TpeboeaHusi kK ebINOIHEHUIO 3a0aHull (UNuU WKasbl U Kpumepuu oyeHU8aHusl)
Kputepumn oueHkn ycTHoro onpoca:

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

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

OueHka «yaoBneTBOpUTENbHO» BbICTABMASIETCA 3@ HEMOSHbIA OTBET, KOTOPbIN COOEPXUT rpybbie
OLUNOKN.

OueHKa «HeyOoBneTBOPUTENbHO» BbICTABNSETCS, €CNU CTYAEHT HEe NPOAEMOHCTPUPOBar 3HaHUS
Mo CyLLeCTBY BONpoca Unu He npeacTaBum OTBETbI HA BOMPOChI

KpuTepumn oueHKn TeCTOBOro 3agaHus:

85-100 6annoB - otTnu4yHo, 70-84 6annos - xopowo, 55-69 6annos - ygosneTBoputensHo, 0-54
6annoB - HeyAOBNETBOPUTESLHO.

KpuTtepumn oueHkn nabopaTtopHomn padboTbl:

nabopaTtopHas paboTa ABNAETCA 3a4TEeHHOW NPU BbINOJIHEHUU CneayLnX TpeboBaHUN:

- nabopartopHas paboTta ocdopmneHa B paboyeln TeTpaan B COOTBETCTBUN C METOANYECKUMU
pekomeHgaunsamun);

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

- @aKTUBHOCTb M CaMOCTOSITENbHOCTb NPW BbINOMHEHWUM 3a4aHWS;

- odbopMreHne pe3ynbTaToB B COOTBETCTBUN C METOANYECKMMU PEKOMEHOAUNSAMN;

- yMeHue aHanusupoBaTb, O0OCyXaaTb MNOMyYeHHble pe3ynbTaTtbl WU CaMOCTOATENbHO
dopMynupoBaTb BbIBOAbI.

PaboTa cumMTaeTcs BbINONMHEHHOW U 3a4YTEHHOW, €CNN CTYOEHT B KOHLE 3aHATUSA NpeacTaBun
OTYET B COOTBETCTBMU C AA@HHLIMW METOONYECKUMM PEKOMEHAALMNSIMNA.

Kputepumn oueHmBaHus pecepaTtuBHbIX paboTt

YpoBeHb
KpuTepumn oueHvBaHns pedepaTvBHbIX paboT cchopMmMpOBaH LLIkana oLeHoK
HOCTU
KOMMeTeHLUun
KpuTepun oLieHMBaHNs pecbepaTuBHbIX paboT [MosbiweHHbIl 3auymeHo
YPO8eHb
O6yuqaroLmiics B NOMHOI Mepe BaaeeT NOHATUIAHBIM basoebiii 3aumeHo
annapatom pedepaTtBHON paboTkl (TEOPETUHECKMM yposeHb
OCHOBaMM TEMATVKK), CNOCOBEH MMMICTPUPOBaTL OTBET
npuMepamu, hakTamm, AaHHBIMU HayYHbIX UCCNEA0BaHMUIA.
B xoge 3alwmThl pedepaTmeHoil paboTbl 06yyatoLmiics [Topozossii 3aqmerio




BfageeT NOHATUIHBIM annapaTtoM AaHHOW pedepaTUBHON ypO8eHb
paboTbl, HO AaeT HEeMNOMHbIN OTBET HA OAWH U3 BOMPOCOB U
HeJOCTaTO4YHO TOYHbIM OTBET Ha JOMNOMNHUTESNbHbBIN BOMPOCHI.

B xoge 3awmTbl pecbepaTnBHON paboThl 0b6yvatoLwmmncs - Hesa4ymeto
[aeT HenosHble OTBETbI HA AOMNOMHUTESNbHbIE BOMPOCHI.
[leMOHCTpUpYEeT YacTUYHbIE 3HAHUSI U UMEET He NOJHoe
npeacTaBneHne, ONyCKaeT CyLLECTBEHHbIE OLIMOKM B
TEPMUHOMOTUN.

20.2. NpomexyTo4yHas atrecTayus

ﬂpomemyTquaﬂ arrecrtaumnda no AgucuuniimHe ocyulectBndaeTtcA C MNMOoMOLWbio  creayrumnx
OLUEHO4YHbIX CpeacTB: yCTHbIl7I onpoc, npakrtn4eckoe 3agaHue.

MpumepHbIN NepeyYeHb BONPOCOB K 3K3aMEHY:
O6wasn Hozonorus. MpuHUKMNbl Knaccudunkaumm 6onesHen.
O6wasa aTnonorus. BHewHne (3K30reHHbIe) 3TMONOornyeckne akTopsbl.
XapakTepucTuku baktopos, Npugatoime UM CBoMCTBa NaToreHHOCTH.
Pa3BuTtne npegcraBnennn o cBO6G04HO-paanKanbHOM OKUCIEHWMN.
CeobogHble pagukanbl, obpasyowmecs B bmocmncremax.
MprHUMNbI Knaccudukaumum cBo6OAHbLIX pagnKanos.
. MexaHn3mbl 06pa3oBaHusa 1 Gronormdeckas ponb NPUPOAHbLIX CBOOOAHBLIX paanKkanoB
(knaccudmkauma Bnagumuposa HO.A.) .

8. lMoHATHE O peaKTUBHbIX Monekynax. AKTUBHbIE hOpPMbI KMCopoaa, a3oTa 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 NoaxoAbl Npy UccnegoBaHMM NPOLLECCOB C y4acTMeM CBOBOAHbIX paauKanos.

11. XapakrepucTuka abixaTenbHoro B3pbiea npu npomseoncree AOK darountamm.

12. MexaHunambl reHepaunm AOK.

13. YkaxuTte cxemy B3ammonpeBpalleHmin AOK.

14. XapakTtepucTmka CynepoKCUaHOro aHNMoH-pagukana. MexaHnambl ob6pa3oBaHmsa u
y4yacTne B HOPMO- 1 NaToM3MONOrM4yeckux npoLeccax.

15. O6pasosaHne HO2+ 13 cynepokcuga npu 3akucneHmm cpegbl. Metoabl onpeneneHms
KOHLIEHTpauun CynepoKCMAHOro aHNoH-paankana B buocyberpaTax.

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

17. ToKCMYHOCTb Nepokcnaa Bo4OpoAa U MeXaHW3Mbl €ro MHaKTuBaumMM. Metoabl OLeHKM
KOHLIeHTpauun nepokcuaa Bogopoaa.

18. Cnoco6bl 06pa3oBaHus rMaApPoOKCUNbHOro paaunkana. Metoabl naeHTudmkaumm OHe -
pagukanos.

NoghkwbhE

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

Xpomodgopax u boToanHammudeckom apdekTe.

21. TOKCUYHOCTb CUHITIETHOIO KUCIOPOAa M MEXaHM3MbI E€ro «TYLLUEHUSI» B KIETKE.

22. O6bwasn xapakrepucTtunka okenga asota. NO-cuHTasbl n nx ponb B o6paszoBaHum okcmaa
asora.

23. dusmonornyeckne OyHKLNN okcuaa asoTa.

24. O6pasoBaHue ceMnybuxmnHoHa. CeMnyBUXMHOH Kak MCTOYHUK APYrnx pagunkanos
Kucnopoga.

25. Peakumn nepokCcnaHoro OKUCNEHNS NUNUAO0B: UHULMALUKS, NPOAOIKEHNE U pa3BETBNEHNE
uenu MOJI.

26. BoamoxHble nyTn obpbiBa npoueccos 10OJ1 B kneTke. Micnonb3oBaHne
XEeMUIMIOMUHECLIEHLNN A5 U3YYEeHUS NePOKCUOHOro OKUCNEHNS NUNNA0B.

27. MocnencTBnsa NepoOKCUOHOro OKUCIIEHNS NUNUAOOB.

28. KoHTponb NepoKCUOHOro OKUCIIEHMS NNMNUAOB NMog AeNCTBUEM (DEPMEHTATUBHbLIX U

HedepMeEHTATUBHBIX CUCTEM KMETKM.
29. OxucnutenbHaa moaudukauus 6enkos



30. CeoboaHopaankanbHOe OKUCHEeHNEe HYKIEUHOBbLIX KACHOT

31. CTtpykTypa, cybkneToyHas nokanusaumsi 1 CBOMCTBa CynepokcuaamcmyTassbl.

32. Katanasa 1 nepokcuaasel. KaTanuanpyemble peakuuu, nokanmsauns, CBOMUCTBa.

33. myTaTMoHnepokcuaasHas/ rnyratmopenykrasHas dpepmMeHTaTUBHasA cuctema.

34. CeneHcogepxallasa n He cogepxawas ceneHa rnyratmonepokcmaasa. CyberpaTHas

cneumpn4HOCTb, OCHOBHbIE CBOWCTBA.

35. MoctaBka HAL®H ansa rmytatMoHnepokcMaasHow/ rnytaTmopenykrasHom CUCTEMBI.
KnuHunyeckne npobnemsbl, CBA3aHHbIE C HEAOCTATOYHOCTBLIO (hEPMEHTOB NEHTO30hocdaTHOro NyTu.

36. [eneHne aHTMOKCMAAHTOB Ha XXMPOpPacTBOPMMbIE N BOAOPCTBOPUMBIE.

37. Tokodbeponsl: pacnpocTpaHeHne, MexaHn3Mbl aHTUOKCMAAHTHOM yHKUMK. [epexoa
BUTaMuHa E 13 peHonbHOM hopMbl B XMHOHHYIO Kak cnocob perynauum aHTMOKCUAAHTHOM aKTUBHOCTW.

38. BellecTBa, sBnsoLmnecs cMHepructamm ButammunHa E.

39. AHTNOKMCIUTENBbHASA aKTUBHOCTb aCKOPOMHOBOW KMCAOThI.

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

41, ButamuH A, kKapaTvHoMabl U Apyrue XXMpopacTBOPUMbIE aHTUOKCUAAHTHI.

42. 3HaveHune uepynonnasMmmHa ass aHTUOKCUAAHTHON 3alnTbl, 0COGEHHOCTM CTPYKTYPbI U
CBOMUCTBA.

43. BellecTBa — KOMMMEKCOHbI, XenaTUpyloLme MoHbl MeTanmoB ¢ NnepemMeHHOM
BaNEeHTHOCTbIO.

44, [MoHATHE okcnaaTMBHOIO CTpecca.

45. HapyLwieHne cTpyKkTypbl U OyHKUMI MUTOXOHAPUIA Npu aenctemum AOK.

46. MocnenoBaTenbHOCTbL COObLITUIA MPU TKAHEBOW FMMOKCUMN.

47. Ponb cBO60aHOpPaauKanbHbIX MPOLECCOB NPY OCTPOM MHAPKTE MUOKapaa.
48. CeobogHble pagukarnbl npyu niwemmudeckon 6onesHn cepgua u aptepuanbHon
rMNepTeH3nN.

49, CBoboaHopaamkanbHoe OKUCeHne npu 3aboneBaHusaX AblXxaTeNbHOW CUCTEMBI.

50. Ponb cBoGogHOpaankanbHOro OKUCNEHNs1 B naToreHese 3abonesaHunin
nuLEeBapuUTENbHON CUCTEMBI (A3BEHHAst DONe3Hb Xenyaka, racTpoayOAEHUTbI, KONUTbI U Apyrue).

51. Ponb cBo60oaHOpaankanbHOro OKUCNEHNsI B pa3BUTUM renatumTa.

52. Ponb A®K B passutumn nonmMHenponaTtmm.

53. MexaHnambl, nexatlune B OCHOBE MO3roBOro MHCYIbTA.

54, Ponb cBobogHOpaankanbHbIX NPOLLECCOB B LiepebpoBacKkynsipHOM NaTonormu.

55.  YuacTtue cBoGoaHOpaaMKanbHbIX MPOLECCOB B Pa3BMTUM CaxapHoro anabeTa.
56. CeobogHopaankanbHOe OKUCIIEHME MPU TMNepTUpeose.

57. CBobogHopaaukanbHOE OKUCIIEHNE NPU KaHLIEpOreHese.

58. Ponb cBobogHOpaankanbHOro OKUCAEHNs B NpoLleccax CTapeHus.

59. AHTMOKCNOAHTbBI B KApANOOornu.

60. MpyMeHeHne aHTUOKCUOAHTOB MpU NEeYEHUN cepaeyHO-COCYANCTLIX NaTONOrM.
61. MpymeHeHne peambeprHa N TMOKTOBOW KNCIOThI B KAPANONOruu.

62. AHTMOKCUOAHTbLI B raCTPO3HTEPONOIMNMN.

63. AHTMOKCNOAHTbBI B HEBPOSOIUN.

64. AHTUOKCUOAHTbI B 9HOOKPUHOSOIMMN.

65. AHTVUOKCMOAHTbI B OHKOJOTUM.

66. AHTMOKCNOAHTbLI B FEPOHTONOMNN.

MpumepHbIN NepeyYeHb NPaKTUYECKUX 3aAaHnUN

1. [Ina 3KcnepuMMeHTanbHOro MOAENUPOBaHUSA FeMOSIMTUYECKON aHEMUM XUBOTHOMY BBOLAT
deHnnrMapasnH, KoTopbli  CTUMyNMpyeT cBOOOAHOpaAMKanbHble peakuMm W Npu  KOHTakTe ¢
apuTpoLMTamMmn Bbi3biBaeT AesopraHusauumio gocdonmnugHoro cnoss membpaH M HapylleHue BOAHO-
anekTponutHoro ©OanaHca knetke. OxapakTepusynte MexaHu3Mbl MOBpEeXaarlolwero Oencraud
aKTMBUPOBAHHbIX pPeakuuin NepoKCUOHOrO OKUCNEHUS NUNuaoB  BHYTPY KneTku. C nomMoLblo, Kakux
METOO0B Bbl CMOXETE OLEHUTb MHTEHCUBHOCTbL CBOOOAHOpaAMKanbHbIX NPOLLECCOB?

2. Tpwn 3KcnepuMeHTanbHOM TOKCMYECKOM renatuTe Yy KpbIC OblI0 BbISIBIIEHO MOBbILIEHWE
napameTpoB OMOXEMUNMIOMUHECLEHLMN U aKTUBHOCTW TNyTaTMOHMNEPOKCHAA3bl, rMyTaTUOHPEeayKTasbl 1
ypoBHA rnytatmoHa. C 4em CBA3aHO MOBbIWEHWE AaHHbIX MNOKasaTenem npu  pasBUTUK
3KCMEepMMEHTanbHOro TOKCMYECKOro renatuTa Yy Kpbic. [lpeactaBbTe MeTOAbl OLEHKWM aKTUBHOCTM
rnyTaTmoHnepokcuaasbl, ryTaTMOHpPeAyKTasbl M YPOBHS rnyTaTMoHa B buocybcTparax.



3. B HacToswlee BpemMs M3BECTHO, 4TO BBEAEHME JEeKApPCTBEHHbIX NpenapaToB
cynepokcuggucmyTasel (Opucog,  OprotemH ([lepokcMHOpM)) MpuM OCTPOM MHapKTe MuoKapaa
NpMBOAMUT K YMEHbLUEHWIO 30HbI NopaxeHnss muokapga. Ob6ocHynTe npuMMeHeHue AaHHOro npenapaTta c
y4yeToM ponim CBOBOAHLIX pagukanoB Mpu pasBUTMKU NATONOMMYECcKoro coctosaHus. Npeanoxunte metoq
onpeaeneHnsi akTMBHOCTU CynepokcMaancmyTasbl B GuocybcTparax.

4. MNpw pasBUTUM IKCNEPUMEHTANbLHOIO rMNepTMpen3a B CbIBOPOTKE KPOBU KPbIC BbINO BbIABIIEHO
yBenMyeHve napameTpoB OMOXeMUITIOMUHECLIEHLUMM U YPOBHS AMEHOBbIX KOHbioratoB. BeegeHue
TMOKTOBOW KMUCNOTbl MPMBOAMNO K W3MEHEHMUIO [aHHbIX MoKas3aTenenW B CTOPOHY MokasaTtenen
KOHTPONbHOW  rpynnbl  XMBOTHbIX (HOpMa). [lpegnoxute MexaHu3Mmbl peanu3auunm  OaHHOro
NpoTekTopHOro  adpdpekta. [lpeactaBbTe  NfaH  9KCNEpPMMEHTa N0 OUeHKe  napameTpoB
BMOXEMMUMIOMUHECLIEHLIMM 1 YPOBHSI AMEHOBBIX KOHBIOraTOB B CbIBOPOTKE KPOBM XXMBOTHbIX.

5. [lpepnoxute cnocobbl OLEHKM WMHTEHCUMBHOCTM CBOGOOHOPaAMKamNbHbBIX MPOLECcCOB B
ouocyberpatax. ObocHyinTe BbibOp MeToaa (-oB). PaspaboTanite nnaH nccrneaoBaHus.

6. lNpegnoxute cnocobbl OUEHKM YPOBHS (PYHKLMOHUPOBAHUA HedEepMEHTATUBHOIO 3BeHa
aHTUOKCMAAHTHOW 3awmnTtbl opraHuama. O6ocHynte BbIGOp MeToda (-oB). [MpeacTtaBbTe cxemy
3KcnepumMeHTa.

7. MeToa OUEHKM OKACIUTENBbHOM Mogudukauunm ©OenkoB OCHOBaH Ha B3anMMOLEWNCTBUM
OKUCNEHHbIX aMUHOKMCIIOTHbIX OCTaTKOB C 2,4-AnHUTpodeHnnruapasmHom (2,4-0H®PIN) ¢ obpasoBaHnem
2,4-anHnTpoeHunn-rmgpasoHoB. CornacHo NonyyYeHHbIM AaHHbIM, pa3BuTne akcnepmmeHTansHoro C1 2
COMNpPOBOXAAETCs1 BO3pacTaHMEM KOHLUEHTpaumm KapOOHMMbHbIX COeAMHEeHUn B neyeHn B 6,5 pas, B
noykax — B 7,1 pasa no cpaBHEHWIO C KOHTPOMbHOW rPYyNnon. YCTaHOBMEHO, YTO npu BBeaeHun SkQ1
NPOVCXOONNO CHMKEHUE YPOBHSA KapOOHUMbHBIX COEAMHEHUA B NMeYeHn M NOYKaxX IKCnepuMeHTanbHbIX
XMBOTHbIX B 1,5 n 1,4 pasa cooTBETCTBEHHO. [lpeanonoxute MexaHuM3Mbl, fiexaline B OCHOBE
MONy4YEHHOTO0 W3MEHEHUSI KOHLUEHTpauuMmM KapOOHWIbHbIX COEAMHEHW B rOMOreHaTte uccrenyembix
OpraHos.

OTBer.

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

Mo-Buanmomy, BBEAEHME KpbICaM C NaToNorMen nccneayemoro aHTMokcnaaHTa cnocobcTeoBano
CHWKEHUIO WHTEHCMBHOCTM CBOOOAHOPAAMKANbHOrO OKUCMEHUS W, Kak CreacTBuMe, CTEneHu
noBpexaeHnsa 6enkoBbIX MOMNEKyI.

8. Y 6onbHOro BpoXxaeHHasa remonutudeckaa aHemus. Npu aTom obHapyXeHa Hea4oCTaTOUMHOCTb
B hepmeHTe rmnioko3o-6-cpoctataerngporeHasa. O6bACHUTE OaHHYO B3aMMOCBSA3b.

OTBeT

Femonns apuTpoumMTtoB OOYCMOBMNEH BbLICOKMM COOEpPXaHMEM aKTUBHbIX (OPM KMcnopoaa,
KOTOpble aKTMBUPYKT MPOLECC MEPOKCUMAHOrO OKWUCINEHUS NUNMOOB B GuomembpaHax 3puUTPOLMTOB.
HepoctaTtoyHOCTb B aKTMBHOCTM  (bepMmeHTa  neHTto3odocaTtHoro  nytm - [JIHOKO30-6-
doccataerngporeHassel Beget Kk geduumnty HALOH B aputpoumTax U K CHUXKEHUIO pereHepauuu
BOCCTAHOBJIIEHHOIO rNyTaTMOHa B rMyTaTMOHPEAYKTa3HOW peakumm, B Xo4e KOTOPOW OKUCIeHHast bopma
OaHHOro Thora npespallaeTcd B BOCCTaHOBMEHHYO 3acyeT HALLOH.

9. [Ina onpeneneHnsi MHTEHCUBHOCTU CBOOOAHOpPaAMKarnbHbIX MPOLECCOB MPUMEHSAOT METOoA
nHayumposaHHon BXJ1. B nepsyto koBeTy xemuntomuHomeTtpa gobasunu 0,4 mn 0,02 MM kanui-
docaTtHoro 6ydepa (pH 7,5), 0,4 mn 0,01 MM FeSO4, 0,2 mn 2%-ro pacteBopa nepokcuga Bogopoaa
(BHOCMMOro HEMOCPEACTBEHHO Nepen uamepeHnem). Viccnegyemoli matepuan sHecnu B konuyectse 0,1
M1 HenocpeaCcTBEHHO nepen M3MEpPEHMEM [O BHECeHUs nepokcuga Bogopona. Bo BTopyto kioBeTy
BHeCnu Te Xe BewecTBa, Tonbko Bmecto 0,4 mn 0,01 mM FeSO4, 0,2 mn 2%-ro pacteopa nepokcuaa
Bogopoaa BHecnn 0,6 mn dumsmnonorudeckoro pacreopa. Nepeuncnvte onpegensemble napameTpbl U
NpeanonoXuTe nx BENNUYUHY B Kaxxgon npobupke. HanuwwvTte npyHumn gaHHoro metoga bXIJ1.

OTBeT

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

MpuvHUMN MeToga OCHOBaH Ha TOM, 4YTO B MPEACTaBlIEHHOW CUCTEME MNPOUCXOOUT
KaTanuTuyeckoe pasfioXeHWe Mepekncu MoHamm meTanna C NepexoaHon BaneHTHocTbio — Fe2+, no
peakumn ®deHToHa. Ob6pasylowmecsa npu atom cBobogHble pagukansel (R*, OH*, RO*, RO2*, 02%)
BCTYMNawT B NpoLecC UHMumaumm ceoboaHopagmKanbHOro OKUCIIEHNs B UCCreayemMom OrMonornyeckom



cybecTtpate. PekombuHauua pagukanos RO2* npuBoant K 06pasoBaHM0 HEYCTOMYMBOrO TeTpoKcuaa,
pacrnagaroLLerocs ¢ BblaeneHneM KBaHTa CBeTa.

11. Hapsagy ¢ yBenvyeHnem napameTpoB, OTBEYaOLLMX 3a CTeneHb pa3BUTUSI OKUCIUTENbHOro
cTpecca, Habnaanocb CHMXEeHWe akTMBHOCTU akoHMTaTrngpartasbl. [osicHUTe MexaHu3m, nexawun B
OCHOBE NOAOOHOro U3MEHeHUs1 aKTUBHOCTU akoHUTaTrapatasbl. MOXHO NM MCNonb30BaTb akTUBHOCTb
aKOHMWTAa3bl ANSA OLIEHKN YPOBHS OKUCIUTENbHOrO cTpecca.

OTBerT.

ObwewnsBecteH akT MHOYUMPYEMOrO  CynepoKCUAHbIM  aHWOHPaAWKaroM  MoAaBneHus
akTmBHocTu A, 4yTO nos3BonsieT paccmaTpuBaTb AaHHbIN (PEPMEHT B KayecTBe YyBCTBUTENbHOW W
Kputnyeckon muweHn pgencteumsa APK B ycnoBusix OKMCNUTENbHOro cTpecca. B 3aBucumocTtn oOT
BEMNYMHBI U MPOJON-KUTENBHOCTU OKUCNUTENbHOro ctpecca, Al MOXeT nogBepratbcs obpatumomy
WHrMOMPOBaHMIO BCNEACTBME OKUCMEHMS OCTaTKOB UWUCTEMHA, a B JanbHenwem HeobpaTtumon
MHaKkTMBaumn 4epes pasdopky [4Fe-4S]2+ «knactepa, kapboHunuposaHne un ATP-3aBucnmyto
perpagaumto. MNpu atom n3 Fe-S knacrepa BbicBobOXOaeTcs MOH Fe2+, aBnsowmMincs NpoOOKCUOaHTOM.
Hakannueatowmica npu  uHrmbmnpoBaHun Al umMTpaT, CBA3blBasi MOHbI Kenesa, cnocobcTByeT
orpaHvyeHnto 06pas3oBaHUA rMAPOKCUNBHOIO pagukana B peakunm deHToHa 1 3awmwaet npu atom Al
OT MWHakTMBauun. B HacTosiwee Bpems B psge paboT onpegeneHne akTMBHOCTU  aKOHUTa3bl
NCNonb3yeTcst ANst OLEHKMN YPOBHSA OKUCIUTENbHOrO CTpecca.

12. [Ona oueHkn uHTeHcmBHOCTM npoueccoB [1OJ1 B GuocyGeTpaTtax MCNonb3ylT MeToAbl
onpeaeneHnst psiga ero npoaykToB. Tak, K nepBuyHbIM npoayktam MOJT OTHOCAT ANEHOBbLIE KOHbIOraTbI.
Mockonbky Hambonee nerko OTpbiBaeTCs aTOM BOAOpoAa OT yriepoda, Haxogswerocss B anbda-
NONOXEHMMN MO OTHOLUEHMIO K OBOMHOW CBS3M B MOJSIEKYIE€ HEHAaCbILLEHHON XUPHOW KUCIOThbl, TO Npu
Aenokanmsauunm HecnapeHHOro 3feKTPoOHa B MOJSEKynax >XUPHOKMCMOTHbLIX OCTATKOB MNOSIBNSiETCA
CUCTEMA COMPSPKEHHBLIX [OBOMHbIX CBA3EW, T. €. BO3HMKAIOT KOHBIOTMPOBAHHbIE AWeHbl. [aHHble
COEONHEHUS NErko B3aMMOOEWNCTBYIOT C KUCIOPOAOM C obpa3oBaHMEM MEPEKUCHBbIX pagukanos, a B
JanbHenwem n rmaponepekncen. CopepxaHue JMNEHOBbIX KOHblOraToB onpenensawT
CNeKTPOPOTOMETPMYECKUM MeTOAOM. B yem 3akntovaeTcsa npyHUMn meToaa.

OTBeT

MpuHUMN MeToda COCTOUT B TOM, YTO oOpa3oBaHME B MOSEKYNE MOMMMHEHACHILEHHbIX XUPHbIX
KMCNOT COMPSPKEHHbIX ABONHbBIX CBA3EN (KOHbIOrMPOBaHHbLIX AMEHOB) COMPOBOXAAETCHA NOSABMEHVEM B
CMEeKTpe WX MOrnoweHnss mMakcumyma B obnactm 232-234 HM ¢ nnedyom B obnactn 260-280 Hm,
COOTBETCTBYIOLLMM COMPSPKEHHBIM KETOAMEHAM.

13. MNoyemy Ansa cnekTpooTOMETPUYECKOrO onpedesieHns KOHUEeHTpauun, BOCCTAHOBMAEHHOIO
rryTaTMoHa UCNonb3yloT ANNHY BOMHbI 412 HM.

OTBet

CynbhrugpunbeHas rpynna BOCCTAHOBMEHHOrO rNyTaTMOHa BCTynaeT B peakuuio ¢ 5,5-gutuno-
6uc-(2-HnTpobeH30MHOM) KMcnoTon (peakTuB JOnnMaHa) B pesynbTate 4ero B 3KBMMOMSPHbIX
KonudecTtsax obpasyeTcs oKpalleHHbIN B XXeNnTbl UBET TMOHUTPOMEHNNbHBIA aHoH (THOA), nmetomn
MakcumyMm nornoweHns npu 412 Hm

KOHTpomnbHO-n3MepuTenbHble MaTepuarnbl NPOMEXYTOYHOW —aTTecTauuMu BKMOYalT B cebs
TEOPETUYECKME BOMPOCHI, MO3BONSAIOLIME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA W MPaAKTUYECKOE
3a7iaHve, No3BONALLEE OLEHNUTL CTENeHb CHOPMUPOBAHHOCTM YMEHWI U(MNWN) HABLIKOB.

OnucaHue mexHoJsi02uu npoeedeHus
lMpomMexyToyHass aTTecTaums MpoBOAUTCA B COOTBETCTBMM C [lonoxXeHnem O MNpOMEXyTOYHOW
aTTecTaumm obyvalwLwmxca no nporpammMamMm Bbicliero obpasoBaHus. OueHka Mo NPOMEXYTOYHON
aTTecTauum MoxeT BblTb NOCTaBrneHa no pesynbTaTtam TEKYLUUX aTTecTauuin.
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

npoLeccos

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

opraHn3me 4yenoBeka 1N XXMBOTHbIX

* CTYAEHT 3HaeT MONEKYNSPHYIO CTPYKTYPY, MeXaHW3Mbl EACTBUS OCHOBHBLIX aHTUOKCUAAHTHbIX

CnCcTemM opraHm3mMma

*CTYOEHT 3HaeT pOJib OKCUOATUBHOIO CTaTycCa KNneTKN Npu NaTtofiorm4eCknx COCTOAHUAX

pGSHMHHOVI aThnonornn

* CTYAEHT YMEEeT BanuakmpoBaTb pe3ynbTaTbl NabopaTopHbIX UCCNeaoBaHWUii C LENbo OLEHKU
WMHTEHCMBHOCTM CBOGOAHOPaAUKanbHbIX MPOLLECCOB B KIeTKax XXMBOTHbIX U YenoBeka

* CTYAEHT YMeeT BanuaxvpoBaTb pe3ynbTaTbl abopaTopHbIX UCCNEAOBAHWUIA C LENbio OLEHKM
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,

COMpPOBOXAALLMXCS HapyLLEeHNsIMM cBOGOAHOpaauKkanbHOro romeoctasa

* CTyAeHT cnocobeH npeannoXnTb CXemMy 3KCnepnMeHTa n nHTeprnpeTnpoBaTb NonyvYeHHbIe

pe3ynbTaTbl

Kputepumn oLeHnBaHNA KOMNETEHUNI

YpoBeHb
copmMmposa
HHOCTH
KOMneTeHL M

LLkana
OLEeHOK

MNMonHoe cooTBeTCTBUE oby4atoLerocs
NepPEeYnCIIEHHbIM KPUTEPUSM.

NPOAEMOHCTPUPOBAHbI:

3HaHUA O MexaHM3Max reHepauumn akTUBHbLIX OPM Kucnopoaa
B OpraHM3aMe 4enoBeKka W >KMBOTHbIX, MOJIEKYNSIPHOW CTPYKTYpE,
MexaHu3mMax [OEWCTBUSA  OCHOBHbIX  @HTUOKCUMAAHTHLIX  CUCTEM
opraHmama, MONEKYNsApHbIX MexaHu3Max pasBuTusa 3aboneBaHui,
00YyCNOBMNEHHbIX HapyleHnAMNU MeTabonnama u  COMPSKEHHbIX C
M3MEHEHWEM WHTEHCMBHOCTM CBOOOAHOpaAMKanbHbIX  MPOLECCOB;
3HaHWS O pPONM OKCMOATMBHOIO CTaTyca KMeTKW NMpu NaTonornyeckmx
COCTOSIHMSIX  pas3fMYHOM  3TMOMOIMK;, YMEHWEe UWHTepnpeTupoBaThb
pesynbTatbl NAbOpPaTOPHbIX WUCCNEAOBAHUA C  UENbl  OLEHKN
MHTEHCUBHOCTW CBOOOAHOPAAUKanbHbIX NPOLECCOB U 3hEKTMBHOCTH
PYHKLUMOHMPOBAHNS AHTUOKCUMAAHTbLIX CUTEM B KIeTKaxX >XMBOTHbIX W
YeroBekKa; BrnageHve mMeTogamm OLEHKM WHTEHCUBHOCTY
cBob6oagHOpaamMKarnbHbIX MPOLLECCOB B GuocybcTpatax B yCrnoBusiX
HOPMbl M MpPXM  NATONOMMYECKUX COCTOSIHUSX, COMPOBOXAAMLLMNXCA
HapyweHnamn cBobogHOpaauKanbHOro  romeocTasa, cnocobeH
NPeAnoXnTb CXeMy IKCNEPUMEHTA U MHTEPNPETUPOBaTb MOSMyYEHHbIE
pesynbTatbl

oTBeTa BCEM

lNoebiweHHbIU
YPOB€eHb

OMmJIuU4HO

OTBEeT Ha KOHTPOSMbHO-U3MEPUTENbHLIN  MaTepuan He
COOTBETCTBYET OAHOMY (OBYM) M3 NEepeYUCrieHHbIX MokasaTenen, Ho
obyvalowmics faeT npaBuribHble OTBETbl Ha AOMNOMHUTENbHbIE
BOMpocbl. TpebywTca HaBodwme Bonpocbl And dopmuposaHue
LeNIOCTHOro OTBETA.

Basosbili
yYPO8€EHb

XOPOWo

OTBET Ha  KOHTPOSbHO-U3MEPUTENBHbLIN
cooTBeTCTBYeT nNobbiM  Tpem  (4eTbipemM) U3  MepeyvUCrieHHbIX
nokasarenemn, obyvawowmiica  gaet  HenomHble  OTBETHI Ha
AOMONHUTENbHbIE BOMPOChl. TpebyrTca HaBoOAsLWMEe BONPOCHbl ANd
dopMmnpoBaHMs LIENOCTHOrO OTBeTa Ha Bonpoc. [emMoHcTpupyeT
YaCTUYHbIE 3HAHWUS, YMEHNSI U HaBbIKWN.

matepuan He

lNopoeosanbiti
ypo8eHb

ydoenemesopu
mersibHO

OTtBeT Ha KOHTpOJ'IbHO-I/I3MepI/ITeJ'IbeII7I
COOTBETCTBYET NATU MU bonee nepevncrieHHbIM

mMaTtepuan He
noKa3aTenam.

Heydoernemeso
pumesibHo




Ob6yuatoLwniics 4EMOHCTPUPYET OTPLIBOYHbIE, (hparMeHTapHble 3HaHWS,
fonyckaet rpybble oLnGKN Npy OTBETE Ha BOMPOCHI.




3++
NMUCT COrMACOBAHUA

PABOYAA MPOrPAMMA YYEEHOW ONCLIMNITNHBI
CneumanbHocTb 30.05.01 MeguumHckas buoxmmmns
Aucumnnuua 61.B.01 MornekynsapHble OCHOBbI Pa3BUTUS NATONOMMYECKNX NPoLLeCccoB
Cneunanunsaumnsa MegnumHckas GuoxuMms

dopma oby4veHuns o4yHas

Y4yebHbit rog 2026-2027

OTBETCTBEHHbIN UCMOMHUTENDb

.. 20
QormkHocmb, nodpasdesieHue nodnucek pacwughposka nodnucu
COI'NMACOBAHO
Kypatop OOIl
Mo HanpasneHuo/cneumansHOCTH TH.MonoBa . 20

noonuce pacuwiughposka rnoodrnucu
HauyanbHuk otaena obcnyxusanua 3HB .20
noodnucs pacuwughposka nodnucu

Mporpamma pekomeHgosaHa HMC

HauMeHosaHue d)aKynbmema, CMPYKMypHO2o I'IO@p&?@GﬂGHUFI

npoTtokosn Ne or__. .20 .

“Ha obpasoBaTenbHOM nopTasne «AneKTpoHHbIM 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

dopma oby4veHus

Y4yebHbIt roq

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

OTBETCTBEHHbIN UCMOMHUTEND

_._20__
OormkHocmb, noopasderieHue noonucek pacuwiughposka nodnucu
COINMACOBAHO
Kypatop OOI1
Nno HanpasneHuo/cneyunansHOCTH .20 __
nodnucek pacuwughposka nodnucu
HauyanbHuk otaena obcnyxunsanuna 3HB .20
rnoodnucsk pacuwughposka nodnucu

N3meHeHus Pl pekomeHgosaHsl HMC

HauMeHogaHue qbaKynbmema, CMPYKMypPHOSo no@pas@eneHUFl

npoTokon Ne or__. .20_r.

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




