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ITonamopena O.H., 3aB. kad). OMOTEXHOJIOTUHU, A-P XUM. HAYK, JAOIL
(®UO, 1omKHOCTH, YUeHAs CTETICHb, YICHOE 3BAHUE) (moamucs)




1. Onucanne GpoHIAA OLIEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

@DOoH/ OLIEHOYHBIX CPEACTB (OLICHOYHbIE MaTepHalibl) BKIIOYAET B ce0s1 KOHTPOJIbHBIE 3a/1a-
HUS U (WJIM) BOIIPOCHI, KOTOPBIE MOTYT OBITH MPEIIOKEHBI 00YyYaIOMEMyCsl B paMKaxX TEKYIIEro
KOHTPOJIsI YCIIEBAEMOCTH U NMPOMEXKYTOYHOM aTTeCTallMM MO JUCLMIUIMHE (MOAYII0). YKa3aHHbIE
KOHTPOJIbHBIE 3a/1aHus U (WJIM) BOMPOCHI MO3BOJSIOT OLEHUTh TOCTHKEHUE 00yYarolMMCsl TIaHU-
pPYEMBbIX pe3yJbTaToB O0Y4YEeHHs MO JUCLUIUIMHE (MOYJII0), YCTAHOBJIEHHBIX B COOTBETCTBYIOIIEH
paboueii mporpaMMe JUCIUIUIMHBI (MOIYJIs), a TaKkke CHOPMUPOBAHHOCTh KOMIIETEHITNH, YCTaHOB-
JIEHHBIX B COOTBETCTBYIOLIEH OOILIEH XapakTepUCTHKE OCHOBHOM mpodeccuoHanbHOM oOpa3oBa-
TEJIbHON IPOrPAMMBI.

[losHBIE HAMMEHOBAaHUS KOMIIETCHIIMM M MHIMKATOPOB UX IOCTHIKEHUS IPEICTABICHBI B
001mIeit XapaKTepUCTHUKE OCHOBHOM MPo(ecCHOHAIBHON 00pa30BaTeIbHON IPOTPAMMBI.

2. OueHo4vHbIe cpeacTBa (OLEHOYHbIe MATEPUAJIbI) VIS IPOBEeHNUs TEKYIero
KOHTPOJISI YCTIEBAEMOCTH 00YYAIOIIHXCH MO JUCIUTLINHE (MOTYJII0)

7 cemecTp

IlepeyeHb KOHTPOJIBbHBIX 32JaHUI U (WJIH) BOMPOCOB /ISl OleHKH cOPMHUPOBAHHOCTH KOM-
nereHuu YK-1 (koHTposMpyemMblii HHAMKATOP A0cTHKEeHUsI KomnieTeHUnu YK-1.1 snaem
NPUHYUNBL NOUCKA, ombopa u 060bwenus ungopmayuu))

1. Kak Ha3wiBaeTcs pa3zesl OMOXUMUH, KOTOPBIA n3ydaeT (hepMeHTHI?

[To xakoMy PHUHILIUITY OpraHu3oBaHa uHGopMmaus o hpepmeHTax?

3. Uro Takoe mmdp depmenta? [Ipusenute mpumep mmdpa ans mo0oro GpepMeHTa U OMUIINTE
CTPYKTYypy 3TOro mudpa.

4. Kak B OTKPBITOM JOCTYIC MOXXHO HaWTH MH(OPMAIMIO O CBOWCTBaX KOHKPETHOTro (epMeHTa?
[TpuBenuTe MpuMeEp KOHKPETHOM 0a3bl JaHHBIX.

5. Kiacc pepmeHTOB yKa3bIBaeT Ha:
1) xoHdopmaruio pepMeHTa
2) THI KopepMeHTa
3) THI XUMHUYECKOW Peaklny, KaTaIM3UPyeMOil TaHHBIM (EPMEHTOM
4) cTpoCHUE aKTUBHOTO IICHTpa (pepMeHTa

6. B kakux 0a3zax HaydyHOW WHGOpPMAIIMKM MOXXHO HAaWTH WH(OpMaNUO B 00JIaCTH OMOXHWMHH,
OMOTEXHOJIOTHH, MOJIEKYJISIPHOW OMOJIOTUH C UCTIOIB30BAHUEM KITFOUEBBIX CIOB?

N

ITepeyeHb KOHTPOJIBHBIX 33/1aHUI H (MJIM) BONIPOCOB /ISl OEHKHU ¢()OPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoMpyeMblil mHAUKATOP AocTHKeHNs KomneTeHnuun OIIK-1.1 3uaem
0CHOB8bI meopuu hyHOAMEeHMAIbHBIX PA30eN08 XUMUU; COCMAB, CIMPOEHUe U XUMUUeCKUe CEOlCEd
NPOCMbIX 8EWeCm8 U XUMUYECKUX COCOUHEHUU, MEXHUKY XUMUUECKO20 IKCNEPUMEHMA)
1. HeiiTpanbHOl aMUHOKUCIOTON SIBJISICTCSI:
1) aprunuH 2) nu3uH 3) BauH 4) TUCTHIUH
2. BeiOepure Te TUNBI CBs3€l, KOTOPbIE CTAOMIM3UPYIOT TPETUUYHYIO CTPYKTYpY MOJUIENTUIHON
LCIIN:
1. Bogpopoanas cBs3b MEXIy NENTUIHBIMU IPyIIaAMU
CBs3b MEXly OL-aMHHO- U O-KapOOKCHIIBHBIMU TPYIIIIAMH AMUHOKHCIIOT
Bonxoponusie cBsi3u MeXy paiuKalaMi aMUHOKHUCIIOT
I'mapodoGHble B3auMOEHCTBUS paAUKaloB aMUHOKHUCIIOT
KoBasieHTHBIE CBA3M MEXAY paguKagaMy HUCTEUHA
DNEKTPOCTAaTUUECKOE TMPUTIKEHUE MEXIy HPOTHUBOMOJIOKEHO 3apsKEHHBIMH OOKOBBIMHU
IpyINIIaM¥ AMUHOKHUCIIOT

oMW
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JlakTO3a MOXXET CyIIECTBOBATh B JIByX aHOMEPHBIX (OpMax, a aHOMEPHBIX (hopM caxapo3sl 00-
HapyXeHo He Obu10. [Touemy?
Kakyto (yHKIHIO BHITIONHSIOT B OPraHU3Me TPHALMITIIHLEPUHBI?
K xodepmenram oTHOCATCS:
1) mupyBar  2) HAI" 3) tuposun  4) rem
Yem obycnoBieHa cybctpaTHas crienupudHocTs dhepmenta? Beibepute Hanbomnee MOTHBIN OT-
BET.
1) HaGopowm ormpesieneHHbIX (YHKIIMOHAIBHBIX IPYIIT B AKTUBHOM IIEHTpE (epMeHTa
2) XUMHUYECKHUM COOTBETCTBHEM aKTHBHOI'O IIEHTpa CyOCTpaTy
3) Hamuuuem xodepmenTa
4) TIpocTpaHCTBEHHBIM COOTBETCTBHEM aKTUBHOT'O LIEHTpA CyOCTpaTy
5) KomrieMeHTapHOCThIO aKTHBHOT'O LIEHTpa CyOcTpaTy

IlepeyeHb KOHTPOJIBHBIX 32IaHUI U (HJIM) BOMPOCOB /JIsl OLEHKU C(POPMUPOBAHHOCTH KOM-
nerenuun OIIK-4 (koHTposupyeMblii UHANKATOP A0cTH:KeHUus1 komneTeHunu OIIK-4.1 3uaem
OCHOBHbLE 3AKOHbL eCIMECNBEHHOHAYYHBIX U MAMEMAMUYECKUX OUCYUNTUH)

1.
2.

PaccuuTaiite BO3MOXKHOE YMCIIO U30MEPOB M30JIEHIIMHA:

CKOJBKO pa3MYHbIX TPUIIENTHIOB MOXHO CHHTE3MPOBATh UCHOJb3Ysl B Kaue€CTBE CTPOUTEIb-
HBIX OJIOKOB TJIMIIMH, aJlaHWH U cepuH? [Ipruem Kakaas aMMHOKHCIIOTa MOYKET OBITh UCIIONB30-
BaHa 0OJIbIlIE OJJHOTO pa3a.

W3 npuBeeHHBIX HIKE aMUHOKHCIIOT BBEIOEPHUTE Ty, paJlKajbl KOTOPOW MOTYT y4acTBOBATH B
00pa30BaHUM BOJOPOAHBIX CBsI3€ll B KauecTBe JJOHOpa Bogopoxda mpu pH 7.

a) 'myramunoBas kucnora 0) Acnaparud B) [nuuuz 1) Banun a) Metnonun

KakoB ¢u3nueckuii cMbICi KOHCTaHTBI Muxasnuca:

1) CKOpOCTB peakiluy MPH MOJTHOM HACHIIICHUHU (pepMeHTa CyOCcTpaToM

2) 3aBHCHMOCTH CKOPOCTH (DepPMEHTATHBHOMN PEAKIMU OT TEMIIEPATYPbI

3) umcio 000poTOB pepMeHTa

4) KOHIEHTpAIMIO CcyOcTpaTa MPH CKOPOCTH (EPMEHTATHBHON pEakIMH PaBHOU IOJOBHHE

MaKCUMAaJILHOM?

5.

XapakTep 3aBUCUMOCTH CKOpPOCTH (hepMEHTATHBHOM peakluy OT TeMIepaTypbl YaCTHYHO 00Y-

CJIOBJICH:

1) HOHHOM CHIIOH pacTBOpa 3) neHaTtypanueii OIKOBOM YacTH hepMeHTa

2) 3nauernneM pH pactBopa 4) nenatyparei cyocrpara
Kap6oanrunpaza (K.®.4.2.1.1.) cunpbHO WHTH-
OupyeTcst  alera3oJiaMHUOM, MPUMEHICMBIM
KaK MOYETOHHOE CPEJCTBO W Kak mpemapar aid —  — — — — — — — — — - .
JICYCHUS  TIAYKOMBI,  XapaKTepHu3ylomiencs Vins i
Ype3MEpPHBIM TOBBIIIICHUEM BHYTPHIJIA3HOTO
JMaBiICHHUS. B STUX U JPYyrHX CEKPETOPHBIX
nporeccax KapOOaHTUAPa3a WUIPacT BakKHYIO ..
poiib, T.K. OHA y4acTByeT B peryisiuud pH u 2 1
coziepKaHusa OMKapOOHATOB BO MHOTHMX JKUIKO- v [—f1— — — — —— — —
cTsiX opranmsma. Ha puCyHKe MOKasaHbl KpH- /o
Bbie (1 - B oTCyTCTBHE 1 2 - B IPUCYTCTBUU UH- Ema}fz
rubuTOpa), BRIpAKAIOIIasi 3aBUCUMOCTh CKOPO-
CTH pEaKIMK OT KOHIIEHTpaIuu cyoctpara. Mc-
XOJS U3 aHAIM3a KpHUBbIX U Bamux 3HaHUU O
KHHETHYECKUX 3aKOHOMEPHOCTSIX HMHTHOUPO-
BaHUs, ONIPeIeTTUTe MPUPOAY (THIT) THTUOUpOBaHUs arierazonamuaoM. OObsicHuTe Bamr oTBeT.

IlepeyeHb KOHTPOJIBLHBIX 32JaHUI W (MJIH) BONIPOCOB JJIfl OlleHKH C)OPMHUPOBAHHOCTH KOM-
nerenuuu OIIK-6 (koHTpoMpyeMblii HHAMKATOP A0cTH:KeHUsA kKoMmneTeHuun OIIK-6.1 3naem
HOPMAMUBHYIO U UHOPMAYUOHHYIO TUMEpPamypy)
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1. Onwummurte anropuT™ Norcka HHPOpPMauu 0 PepMEHTax B CIICIHATN3NPOBAHHBIX 0a3ax TaHHBIX
B UHTepHete?
2. OxapaktepuzoBath pepmeHT no 6a3e manusix BRENDA (http://www.brenda-enzymes.info) (mo
umdpy GpepMenTa):
a) Kiacc dpepmenra;
6) Tun karaau3upyeMoil peakuuu (HarpuMep, THIPOIIN3, 1eKapOOKCHIINPOBaHHE, IEPEHOC Me-
THJIBHOW TPYTIIIBI U T.I1.);
B) Pexkomennyemoe Ha3BaHue;
r) CucremaTHueckoe Ha3BaHUE;
n) Karanusupyemas peakuus;
e) CyOcrpartsl, cyOcTpaTHas crienu(pUIHOCTD;
K) MounekynsipHas macca;
3) Koncranta Muxasnuca.
3. OxapakrepusyiiTe cTpyKTypy moptana OuotexHonorunueckoit mudopmampu NCBI (National
Center Biotechnology Information).

IlepeyeHb KOHTPOJILHBIX 3aJaHUI U (MJIM) BOMPOCOB 1JIs1 OLEHKHN ¢(OPMHPOBAHHOCTH KOM-
nereHuu YK-1 (KoHTpomMpyeMblii HHIMKATOP H0cTH:KeHUA KoMmneTeHunn YK-1.2 yveem
onpeoesims 8UdbL pecypcos U 02paHudeHuil 0isl peueruss NPOeKMHbIX 3a0ay, Heobxooumble 0
ocyujecmenenus nPoeKmHol 0esimelbHOCMU NPAasossble HOPMblL U NPUHYUNBL RPUHAMUS YpasleHye-
CKUX peutenulr)

1. Pewsume cumyayuonnyto 3adauy. Cnagkuii BKyC 3epeH B CBEKECOOPAHHBIX MOYATKAX KyKypPy3bl
00yCIIOBJIEH BBICOKMM COJIEpKaHUEM B HUX caxapa. Kykypysa, KOTopyto IpoAatoT yepe3 HECKOJIbKO
IHel mocne cOopa, uMeeT OoJiee HU3KYI0 CaXapUCTOCTh, TaKk Kak okojo 50% cBoOoaHOrO caxapa B
3epHax IpeBpallaeTcss B KpaxMaja B TEUEHUE OAHOIO JHSA XpaHEHHs. YTOObI COXpaHUTh CIIaJIKUM
BKYC CBEXECOOpaHHOUW KyKypy3bl, OUHILEHHbIE TOYATKH MOMEUIAIOT Ha HECKOJIBKO MUHYT B KHUIISI-
IIyI0 BOAY («OJAHIIMPYIOT»), a 3aTeM OXJIaXIAloT B X0IoaHo# Boae. Kykypysa, oOpaboranHas Ta-
KUM 00pa3oM M XpaHsIIascs B 3aMOPOKEHHOM BHJIE, COXPAHSIET CBOM Ciiankuii BKyc. B yem 6umoio-
rUYecKasi OCHOBA 3Toi 00padoTku?

2. Pewuume cumyayuonnyto 3adauy. B OMOXUMHUYECKUX HCCIEIOBAHUAX IEpe]l ONpeeIeHUEM B
OMOJIOTNYECKOM MaTepuaie HU3KOMOJICKYJIISIPHBIX COeIMHEHHUHN (TITFOKO3bI, MOYEBOM KHCIIOTHI U JIp.)
00BIYHO M3 pacTBOpa ynamstor Oenku. C 3Toi menpro vame Beero ucnodibdyercs TXY. Ilocne mo-
O6aBneHust TXY K KpOBH MM CHIBOPOTKE MPOMCXOIUT JCHATypalusi OCIKOB, OT KOTOPBIX JIETKO
0CBOOOKIAIOTCS C MOMOILBIO HEHTPUYTUpoBaHUs WK GUIBTPOBAHUS. YKaXKUTE MEXaHU3M JICHa-
typupyomero aeiicteust TXY. EcTb n otnuumst (1 €ciu €cTh, TO KAKUE) B IEHCTBUU KUCIIOT U BbI-
COKOM TeMIepaTyphbl Kak I€HaTypHUPYIOIINX areHTOB?

3. Peuwiume cumyayuouuyto 3adayy. B MenunyHe aeHAaTYpUPYIOLIHE areHThl YacTO MPHUMEHSIOT
JUISL CTePUJIM3Ald MEAMIIMHCKOTO0 MHCTPYMEHTa M MaTepuaja B aBTOKJIABax (JIEHATYPHUPYIOLIHiA
areHT — BBICOKAs TEMIIepaTypa) U B KaueCTBE aHTUCENTHUKOB (CIUPT, (EHO, XJTOpaMuH) A o0pa-
OOTKH 3arpsi3HEHHBIX MMOBEPXHOCTEH, CoepkKaIIiX MaToreHHyo MUKpodopy. KakoBsl ocoOeHHO-
CTH JCHCTBUS BBILICYKAa3aHHBIX aHTUCENTUKOB KaK JICHATypUpylomux areHToB? HekoTopsie Oak-
TEpUM B HEOJArOMpPUATHBIX YCIOBUSX 00pa3ylOT CIOpPHI, HEUYBCTBUTENbHbIE K JAEHCTBUIO JE€HATY-
pUpPYIOLIUX areHTOB. ECTh 11 BBIXOJ] U3 3TOT0 NOJI0KeHusA? B uem oH 3akimtodaercs?

4. Peuiume cumyayuonnyto 3zaoauy. 2,4-JluantpodeHos, KOTOPHIH SBIIETCS pa300IIaIONIUM areH-
TOM, TIBITAJIMCh HCIIOJIB30BaTh A OOphObI ¢ okupeHueMm. Ha uem ocHOBBIBajCcs 3TOT BbiOOp? B
HACTOsAIIEe BpeMs MOI0OHbIE BEIIECTBA YK€ HE MPUMEHSIOTCS B KaueCTBE JIEKapCTBEHHBIX Ipera-
paToB, T.K. U3BECTHBI CIyyau, KOTrJa UX NPUMEHEHNE IPUBOJWIO K CMepTeIbHOMY ucxoay. Ilouemy
IPUEM TaKUX MpernapaToB MOKET NPUBECTU K rubdenun?

IlepeyeHb KOHTPOJIBLHBIX 33JaHUIl U (MJIM) BONPOCOB ISl OLeHKH C(OPMHPOBAHHOCTH KOM-
nerenuuu OIIK-1 (koHTpoIMpyeMblii HHAMKATOP H0cTH:KeHHsA KomneTeHuun OIIK-1.2 yyeem
CUCEMamU3Uposams U AHAIUIUPOBANb Pe3VIbMamol XUMUYECKUX IKCHEPUMEHMO08, HAOTI00eHUl,


http://www.brenda-enzymes.info/

6

usMepeHull, a makdice pe3yibmamsl paciemos Ce0UCME 8eujecms U Mamepuaios, UHmMmepnpemupo-
6amb pe3yibmamsl COOCMBEHHBIX IKCHEPUMEHMO8 U PACUEMHO-MeOpemuUdeckux pabom ¢ ucnoiv-
308aHUeM MeopemuUyecKux OCHO8 MPAOUYUOHHBIX U HOBLIX PA30eN08 XUMUU, (OpMYIuposams 3a-
KAIOYEHUsL U 68616006l NO PE3YIbMaAMaM aHAIU3A TUMEPAMYPHLIX OAHHBIX, COOCMBEHHbIX dKCNepu-
MEHMANLHBIX U PACUEMHO-MeOPEeMUYeCcKUx pabom XUMU4eckol HanpasieHHOCMu).

1. OuenuBaetcs BBIIOTHEHUE TAOOPATOPHBIX paboOT u ux 3amwura. [locTpoeHue rpaaupoBOYHBIX
3aBHCHUMOCTEH ISl OTIpEeNIeIeHUs colepkaHust Oenka B pactBopax (mo meroxay Jloypu, bpeadopn n
OMYypETOBOMY METO.Y).

2. OCHOBBIBAsCh Ha CBOMX IKCIEPUMEHTAIBHBIX JAHHBIX U UX 00pabOTKe, CPAaBHUTE UYBCTBUTEIb-
HOCTb Pa3IMYHBIX METOJIOB ONpEIeIeHUs OelKa.

3. Ha ocHOBe CpaBHHMTENBHOTO aHalW3a aMUHOKHCIOTHOTO COCTaBa Pa3IMYHBIX OENKOB [aiTe
OILICHKY WX OMOJIOTUYECKOM U MUIIEBON IIEHHOCTH.

4. HccrienoBaHue 3aBUCUMOCTH CKOPOCTH (PEPMEHTATUBHOW pPEAKIMH THUIPOJIH3a Kpaxmala IO
NEeHCTBHEM aMujia3bl CIIOHBI TIO3BOJMIO BBISIBUTH ONTHMAIBHYIO TEMIIEpaTypy aKkTUBHOCTH (ep-
MmeHnTa (okoi0 40C). [Touemy npu 607ee Boicokoit Temrepatype (100C) dhepmeHT He POsBISET aK-
TUBHOCTH?

5. [ToueMy B paboueM pacTBOPE IS OMIPEACTICHISI COACPIKAHUS TIFOKO3BI TIIFOKO300KCHIa3HBIM Me-
TOJIOM TIPUCYTCTBYET elle oAHu (hepMeHT — mnepokcunaza? OObSICHUTE MPUHIUI METOAAa U POJib
000X (hepMEHTOB B TOM METO/IE.

IlepeyeHb KOHTPOJIBHBIX 32IaHUH U (WJIN) BONPOCOB /ISl OLIEHKU C()OPMHPOBAHHOCTH
komnetreHuu OIIK-4 (koHTposupyeMblii HHAUKATOP JOocTH:KeHHs1 KommeTeHuun OIIK-4.2
ymMeem UCnoib308ams 6A306ble 3HAHUA 8 00IACTU MAMEMAMUKY U QU3UKU NPU NIAHUPOBAHUU Pa-
bom Xxumuueckou HanpasieHHocmu; o6pabamvleams OAHHLIE C UCNONb308AHUEM CMAHOAPMHBIX
Cnocob08 annpoKCUMAayuy YUCIeHHbIX XAPaAKMeEPUCTUK)

1. BeimonHenue u cnava ynabopatopHblx pabot. IlocTpoiiTe KanuOpOBOYHYIO 3aBUCHUMOCTH IS
OTIpENIeJICHUs] COACP)KaHUS TIIOKO3bl (PEPMEHTATUBHBIM METOAOM. AMNMPOKCUMHPYHTE 3KCIIEpH-
MEHTAJIBHBIC TaHHBIE JIMHEHHON 3aBHCHUMOCTBIO, IPUBEINTE YPABHEHUE 3aBUCUMOCTH B BUIE: y =
(axAa)x + (bxAb); R =

2. Harmmmre XUMHUYECKOE paBHOBECHE, KOTOPOE JICKHUT B OCHOBE (PYHKITMOHUPOBaHUS PochaTHOI
Oy¢epHnoii cucremsl. [IpuBeaure ypaBHeHue 3aBucumoctd pH OydepHoil cuctemMbl 0T COOTHOIIE-
HUSI KOMIIOHEHTOB CHCTEMBI.

3. JIns MOTy4EeHHBIX 3KCIIEPUMEHTANIBHBIX TaHHBIX NP ONpPEeIeHUH colepKaHusl Oelka B pacTBO-
pe paccuMTanTe CpeHee 3HaUYCHUE C JOBEPUTEIBHBIM HHTEPBAIOM.

IlepeyeHb KOHTPOJILHBIX 3aJaHUI U (MJIM) BOMPOCOB 1JIs1 OLEHKHN ¢(hOPMHPOBAHHOCTH KOM-
nereHuu YK-1 (KoHTpompyeMblii HHIMKATOP 10cTH:KeHUsA komneTeHunn YK-1.3 graoeem
Memooamu Kpumuyecko20 anaiu3a u CUCIEMHO20 N00X00a OJisl peuleHUs NOCMABIEHHbIX 3a0aH)

1. BriOpaTh MeTOT OnIpeiesieH sl CoJlepKaHus Oeslka B CBIBOPOTKE KpoBU. OOOCHOBATH BHIOOP.

2. Ha ocHOBaHMHM NOJTYYEHHBIX pe3yJIbTaTOB 10 PAaCTBOPHUMOCTH Ka3enHa B OypepHBIX pacTBOpax ¢
paznuuHbM pH npennonoxure npuOIM3UTENbHOE 3HAU€HUE U303JIEKTPUUECKON TOYKHU 3TOr0 Oel-
ka. Kak MoxHO 000CcHOBaTh 3HaueHue Pl co CTpOEHHEM 3TOr0 CI0XKHOTO Oeska?

3. Kakumu MeToiaMu MO>KHO OYHCTHTH OCITKM OT HU3KOMOJICKYJIIPHBIX TTpuMeceii? OnumuTe
HPUHIMIBI METOJIOB, U OXapaKTepu3yiTe NpeuMyliecTBa U HEAOCTATKH KaX/10T0.

IlepeyeHb KOHTPOJbHBIX 3aJaHUil U (MJIM) BOMPOCOB s OI[eHKH C(POPMHUPOBAHHOCTH KOM-
nerenuun OIIK-1 (koHTposupyembliii uHAMKATOP AocTHKeHHsT kKommeTeHnuu OIIK-1.3 6ra-
oeem HABbIKAMU XUMUYECKO20 IKCHEePUMEHMA, OCHOBHLIMU CUHMEMUYECKUMU U AHATUMUYEeCKUMU
Memooamu NOAYYeHUs: U UCCLe008AHUSL XUMUYECKUX 8euecms U peakyull, Memooonozuell 8bibopa
Memo008 aHanu3a, Memooamu peucmpayuu u oo6padomxu pe3yrbmamos XumMudeckux dKcnepu-
MEHMOB)
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1. OnieHnBaeTCs BBIMTOJIHEHUE JIA0OPATOPHBIX PadoT.

2. Onuimre npaBuia paboThl ¢ aBTOMAaTHYECKUMHU J]03aTOPaMH.

3. IlepeuncnuTe BayKHBIE TIPaBUIIa Pa0OTHI C PepMEHTAMHU.

4. KakuMu MeTo1aMu MOXHO OIPEJENIUTh aKTUBHOCTh OKCHIOpENyKTa3?

5. OnpenensiTh coAepKaHNe TIFOKO3bI C TIOMOIIBIO TIIOKO300KCHAa3HON PEAKIIN MOKHO CIIEKTPO-
(doToOMETpUYECKUM, MOTEHIIMOMETPUUECKUM, aMIEpOMETpHUYECKUM MeTonamu. Ha uem ocHoBaH
IPUHLINI KaXKI0ro Merona’?

IlepeyeHb KOHTPOJILHBIX 33/1aHUI M (WJIM) BONPOCOB /ISl OLEHKH COPMHPOBAHHOCTH KOM-
nerenuuu OIIK-4 (koHTposmMpyeMblii HHAUKATOP AocTH:KeHHs kommneTeHuun OIIK-4.3 6ia-
Ooeem npuemamu peuwleHus 3a0ay, MUNUYHLIX OIS eCmeCmEeHHOHAYYHBIX OUCYUNIUH, Memooamu
uHmepnpemayuu pe3yibmamos XUMU4eckux Haoa00eHull ¢ UCNONb308aHUEM PUIUUECKUX 3AKOHO8
u npedcmaesieHuil)

1. Pewuume cumyayuonnyio 3a0auy. I'icToHbI - OEJIKHU, COACPIKALIUECS B sIPaxX FYKAPUOTHUECKUX
kierok. Ouu nmpouHo cBszanbl ¢ JJHK, coneprxameit MHOTO hocdarHbix rpymi. M3o03nexTpudeckas
TOYKa I'MCTOHOB ~ 10,8. Kakre aMUHOKHUCIIOTHBIE OCTAaTKU JOJKHBI IPUCYTCTBOBATh B TMCTOHAX B
OTHOCHUTEJIbHO O0sbIIMX KonudecTBax? Kakum o0pa3oM 3TH OCTaTKH 00ECTIEYMBAIOT IPOYHOE CBS-
3pIBaHMe TUCTOHOB ¢ JJHK?

2. Pewiume cumyayuonnyio 3adauy. Ilatorennsie anaspoOusie 6aktepun Clostridium perfringens,
SBJISIFOIIErOCsl BO30YAUTENIEM I'a30BOI FaHTPEHbI, IPU KOTOPOW MPOUCXOAUT pa3pylIeHUE TKaHEH,
BBIJICNIAIOT (PepPMEHT, 3P (HEKTUBHO KATAIM3UPYIOUIMHA THAPOJIN3 NENTUIHON CBSI3U:

—X Gy PoY— —> —X-COOH + HoN— Pro—Y—
Gy Gy

rae X u Y - moOble aMUHOKUACTOTHL. Kakum 00pa3oM ATOT CEKpEeTUPYEMBI B cpeay (pepMeHT mo-
MoraeT OaKTepuu MPOHUKATH B TKaHU 4enoBeka? [loueMy 3TOT pepMEHT HE IPUHOCUT BpeJa caMoin
Oaktepun?

3. Pewuume cumyayuonnyio 3aoayy. OnHUM U3 AIOCTEPUUYECKUX JUTAHAOB, PEryIUPYIOLINX
cpoactBo Hb k Oz, sBusercs 2,3-J1PI. 'ne u u3 yero cuntesupyercs 2,3-JAPI'? Hanumure ero
bopMyity ¥ yKaxkuTe 3apsa JaHHON monekynbl. C kakoi gopmoit Hb (okcu- wim ne3okcu-) B3au-
mozeiictyer 2,3-JI®I" u mouemy? B kakom yuactke mosekysbl Hb mpoucxoaut B3anmoseiictBue?
B xaxom HampaBieHHH MPOTEKAET MPOIECC, MPEACTABICHHBINA HA CXEME:

40, + Hb-2,3-1®I Hb(Oy)4 + 2,3-ADT

a) B KallWUIApax TKaHel, 0) B Kanmuyuisipax Jerkux. I'ae momkHa ObITh 0ojiee BHICOKOM KOHLIEHTpa-
st komruiekca Hb-2,3-J10I? a) B kanuyuisipax MBI, HAXOSIIUXCS B COCTOSIHUU TIOKOSI WK 0) B
KaluuIsipax paboTaromux MbIIIIL (IIPYU YCIOBUM OJIMHAKOBOM KOHLeHTparuu 2,3-J1PI" B spuTponu-
tax). Kak m3menurcs cpoactBo Hb k kucnopony npu amanramum 4enoBeka K yCIOBHSM BBICOKOTO-
pbsi, ecnu KoHLeHTpauus 2,3-JAPI" B spurporurax npu 3ToM nossliiaercs? B uem ¢usnonoruye-
CKO€ 3HA4YEHUE ITOTO SIBJICHUSA?

8 cemecTp

IlepeyeHb KOHTPOJIbHBIX 3aJaHUIl U (MJIM) BOMPOCOB sl OI[eHKH C(POPMHUPOBAHHOCTH KOM-
nerenuun OIIK-1 (kouTpoaupyemblii nHAMKATOP AocTH:KReHUs1 komneTeHuun OIIK-1.1 3naem
OCHOBbI MeopuU YYHOAMEHMANbHBIX PA30eN08 XUMUU; COCMAE, CIMPOEHUe U XUMUYeCKUe C80UCMBa
APOCMbIX BEUWECME U XUMUYECKUX COCOUHEHUTI, MEXHUKY XUMUYECKO20 IKCNEPUMEHMA)

1. B kakoM miporiecce B )KUBBIX OpraHu3Max o0pa3yeTcs TMMOHHAs KUCIOoTa?

2. B oTiMymie OT MUTOIUIa3MaTHYECKUX OCIKOB MHOTHE BKIIIOYEHHBIE B MEeMOpaHy OCIIKH MpaKTH-
YEeCKH HE TIOJJIAl0TCS KCTPAKIIMH U3 MEMOpaHbl B BOJHBIN pacTBOp. TeM He MeHee, Takhe Oelku
YAaceTCAa BCC KE OTACIUTL OT MGM6paHbI " IOJYYHUTH B paCTBOPCHHOM BHUJEC, €CJIU B paCTBOpP, UC-
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TIOJIB3YEMBIH JIJISl AKCTPAKIIUH, T00aBUTh JOACUMICYIb(AT HATPUS WIH KaKOW-THO0 Ipyroit aerep-
T'eHT, HallpuMep xoJat HaTpusi. Ha uem ocHOBaH 3TOT mpuemM?

3. B mpomecce moAroTOBKM 3MMHECIISIIINX KUBOTHBIX K CISTYKE M3MEHseTcs (HochOoNumuaHbIiA co-
cTaB MeMOpaH. DTHU U3MEHEHMS 3aKJII0YAI0TCS B NIEPBYIO OUEpe/Ib B YBEIMUCHUU B UX COCTaBE J0JIU
MOJIMHEHACBIIEHHBIX KUPHBIX KUCIOT. Kak 3TH M3MeHeHus BIUSIOT Ha CTPYKTYpY OMCIIOS MpH IO-
HIDKEHMH Temneparypbl Tena? ColepikaHuEe KaKhX JKUPHBIX KHCJIOT YBEIMUYMBAETCS B COCTaBE
MeMOpaHHBIX JIUITUJOB?

IlepeyeHb KOHTPOJILHBIX 3aJaHUI U (MJIM) BOMPOCOB 1JIsl OLEHKHN ¢(OPMHPOBAHHOCTH KOM-
nereHunu OIIK-4 (koHTpOoTMpyeMblil MHAUKATOP AocTHKeHNs kKomneTeHnuun OIIK-4.1 suaem
OCHOBHbIE 3AKOHbL €CMECTBEHHOHAYYHBIX U MAMEMAMUYECKUX OUCYUNTIUH)

1. Ilpuem BHYTpb pa300ILAOLINX areHTOB BbI3bIBAET OOMIIBHOE MOTOOTACICHHE U MOBBIIIIEHUE TEM-
nepatypsl Tena. Jlalte aToMmy peHOMEHY 00BbsCHEHUE Ha MOJIEKYJIIpHOM ypoBHe. Kak usmensercs
otHomeHue P/O B mpucyTCTBUM pa300IIAIOIINX areHTOB?

2. 310pOBBI B3pOCIBIN YEIIOBEK, BEC KOTOPOTO cocTaBiseT 70 Kr, JOIKEH €KETHEBHO MOJTydaTh C
nueit 2000 kkan. [Tumessle BemecTBa pacuenIsloTCs B Ipolecce Karadoiau3Ma U BBICBOOOXKAA-
IOIAsACS DHEPrUs UCHONb3yeTcs A cuHTe3a AT®, KOTOpBIN 3aTeM pacxoyeTCsl Ha BBIIOJHECHHE
€KeIHEeBHOI paboThl OpraHu3Ma, XUMHUYECKOU U MexaHnueckoi. Beruucnure xonndectso ATD (B
KT'), YTHIIM3APYEMOE 32 CyTKH OpPTaHU3MOM B3pOCJIOTO YEIIOBEeKa, €CIIM MPHUHSATH, 4TO 3(dexTus-
HOCTb NPEBpAIlECHUs 3aKII0YEHHON B nuie 3Heprun B sHepruto AT® pasHa 50%. Kakoii npoueHT
OT Beca Tena cocrapisieT 3To KonnuecTBo AT®? [louemy, HE CMOTpPS Ha €KEIHEBHBI CUHTE3 3HA-
yuTeNpHOro Konuuectsa AT®, Bec Tenma 3a 3TOT NEPUOA CyLIECTBEHHO He MeHsercsa? Kak aTto
MOKHO OOBSICHUTH?

3. Beruucnure sneprerudeckuii 3apsg cuctembl ATO-AJIO-AMO B kieTkax MeYeHu U CepIedHON
MBIl KPBICHI, €CJIM B TIEUEHU U CEPAECUHOI MBIIIIE KPBICHI COAECPKAHUE a/IEHUIOBBIX HYKJICOTH-
JIOB COCTaBJIsIeT cOOTBeTCTBeHHO 1,7-1,5-0,60 u 13,3-2,6-0,43 Mxmonb Ha 1 T ceiporo Beca.

4. VY B3pocnoro yenoBeka BecoM 70 kr 15% ot maccsl Tena npuxoautcs Ha goiao TAI. Beraucaure
o0muii 3amac TorIMBa (B KMJIOKAJIOpHUAX), coaepxarierocs B opranusme B popme TAI. Kak gonro
MOT OBbI TIPOKUTH 3TOT YEJIOBEK, €CIIM Obl €IMHCTBEHHBIM UCTOYHUKOM SHEPIUU IS €r0 OpraHu3Ma
OBLJIO OKWCJICHUE KUPHBIX KUCIOT, BXOAuX B coctaB TAI'? Ilpu pacdere ucxoaure U3 TOro, 4TO
CyTOYHasi HOTPEOHOCTH B3POCIIOr0O YeJIOoBeKa B SHEPIHU B YCIOBUAX MOKOS MPUOIM3UTEIBHO paBHA
2000 kkain. Kakoit OyaeT cyrouHasi moTepsi Beca Mpu TaKOM T'OJI0TaHUH?

IlepeyeHb KOHTPOJILHBIX 3aaHMii U (WJIH) BONMPOCOB JJsl OLleHKH c(hOPMHPOBAHHOCTH KOM-
nerenuuu YK-1 (koHTponmpyemblii MHAUKATOP AocTH:KeHUs KommereHuun YK-1.2 yueem
onpeoeniams GUObI Pecypco8 U 02paHuyeHull Ol peuieHus NPOeKmHublX 3a0ay, HeobXxooumvle O
ocywecmsiieHusi NPOeKMHOU 0esIMelIbHOCMU NPABosble HOPMbL U NPUHYUNBL NPUHAMUS YPAGIeHYe-
CKUX peutenulr)

1. Peuwuume cumyayuonnyto 3adauy. Ha pucyHke nmokasana KOHIIEHTpAIHs JIaKTaTa B KpOBH 110 Oe-
ra Ha 400 M, BOo BpeMs Oera u mociie Hero.
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UYem BbI3bIBaETCS OBICTPOE MOBBILMICHHE KOHILIEHTpAUU jJakTata? UTo sBIseTCS MPUYUHON CHUXKe-
HUs ypOBHS JlakTaTa nocie 6era? [loueMy cHM)KEHHE TPOUCXOAUT MEUICHHEE, YeM TTOIbeM?

2. Pewuume cumyayuonnyto 3adady. Y B3pOCIbIX HETPOB U Y BbIXOALEB ¢ BocToka B pe3ynbrarte
ynoTpeOIeHHUs B MUIIY MOJIOKA YacTO HAOII0Ial0TCs B3AyTHE KUBOTA, CIIa3Mbl, OOJIH ¥ TTOHOC. DTH
CUMITOMBI BO3HUKAIOT uepe3 1-4 yaca mociie moTpedlieHusl BCETO JIUIIL OJHOTO CTaKaHa MOJIOKa
(HaTypajbHOTO WJIM MOPOIIKOBOT0). KakuM KOMIIOHEHTOM MOJIOKa OOYCJIOBIIEHBI 3TH CUMIITOMBI?
Kakum 006pa3om 3TOT KOMIIOHEHT BBI3BIBAET MOSABIECHUE YKa3aHHBIX cuMNTOMOB? [louemy motped-
JIEHHE MPOCTOKBAIIN HE BBI3BIBAET KUIIIEUHOTO paccTpoiicTBa?

3. Pemuume cumyauuonnuyio 3adauy. VI3 6axrepuii E.COli ObuH BBIIETEHBI CHCTEMbI OEIKOBOTO
cuaTe3a. OHM HE TpeOOBaM MHUIMATOPHOTO KOJOHA W TPAHCIHMPOBAIH TOJUPHOOHYKICOTHI B
TpeX pa3HBIX paMKax. Takue CHUCTEMBbl HCIIONIb30BalU AJIs OMPEICNICHUs TeHEeTHMYECKOTO KOJa.
TpaHCKpUTIIUS TOBTOPSIONICHCS TTocenoBaTenbHOCTH [IAA mpuBoMiIa K 00pa30BaHUIO TPEX pas-
HBIX TOMOITOJIUIIENTHIOB: MOJUIITyTaAMIHA, ToIHacaparuia u nonutpeonnta. Komonsr GIn u Asn
- IAA u AAII cootBeTcTBeHHO. OTIpeieuTe, KaKOW TPUIUIET SBJISIETCS KOJOHOM Thr?

4. Pewsume cumyayuonnyto 3adavy. AKTUBHOCTh aJaHMHAMHUHOTpaHCc(hepa3bl U3MEPSAIOT OOBIUHO,
BBO/ISI B peakIMoHHYI0 cuctemy u30bsiTok ountienHou JIII' u HAJIH. Ckopocts ucue3snoBenus Ala
paBHa ckopoctu ucuesHoBenuss HAJ[H, koTopyto usmepsitor cieKTpohoTOMETPHUECKUM METOIOM.
OO®bscHUTE, UTO 31€CH TPOUCXOTUT?

IlepeyeHb KOHTPOJILHBIX 3aJaHUI U (MJIM) BOMPOCOB 1JIs1 OLeHKH ¢(OPMHPOBAHHOCTH KOM-
nereHuu YK-1 (KoHTpommpyeMblii HHIMKATOP 10cTH:KeHHsA komneTeHunn YK-1.3 graoeem
Memooamu Kpumuyecko20 aHaiu3a u CUCIEMHO20 N00X00a OJisl peuleHUs NOCMABIEHHbIX 3a0aH)

1. Pewuume cumyayuonnyio 3aoauy. B cTpyKTypHOM U XUMHUYECKOM OTHOIIEHUH apCEHAT CXOJCH
¢ dpocdarom, mosToMy MHOTHE (PepMEHTHI, HyKAarommuecs B (pocdare, HCIOIB3YIOT TaK)Ke U apce-
HaT. O/IHaKO OpraHUYecKHe MPOU3BOIHBIE MBILIBSIKOBON KHCIOTHI MEHEe CTaOUIIbHBI, YEM COOTBET-
CTBYIOIIME TPOU3BOHBIE (hochopHO KucI0Th. Hanpumep, anunapceHarsl JIETKO pasjaraimrcs 6e3
y4acTHsl KaTalu3aToOpOB:

c/’o a
“OAsO3H, C~on
CH-OH + HO —> CH-OH + H3AsO,4
CH,—OPO3H; CH,—OPO3H,
3-dochornuiepounapceHar 3-dochornmuiepar

B orimune ot wHux anundocdarel, Hanpumep 3-dochormunepomidocdar, 6osee YyCTOWIUBEI U
MOJBEPratoTCs B KJIETKE MPEBPALICHUSM TOJIBKO TOJ ACHCTBUEM COOTBETCTBYIOIIMX (DEPMEHTOB.
Kak mnosnusier 3ameHa ¢ocdara apceHaToM Ha CyMMapHYIO0 peaklvio, KaTalu3UPyEeMyIO TIIHIIe-
panpaerua-3-pocdaraeruaporenazoi? Kakossl mocnenctBust 3ameHsl ¢ocdara apcenarom? Jlns
OOJILIITMHCTBA OPTaHU3MOB apCeHAT KpaiHe TOKCHYEH. YeM 3T0 00bsICHIETCS?
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2. Pewiume cumyayuonnyio 3adauy. B 3KCriepuMeHTe Ha JIBIIANMX MHUTOXOHJPHUSIX B 2 TIPOOHI,
colepkane mo 1 M CycmeH3MH MUTOXOHIpHiA, M0OaBUIM OJMHAKOBOE KOJIMYECTBO MallaTa U
AJ1®; B ogHy U3 mpo0 TOMOJHUTEIHLHO BHECIHU TJIIOKO3y M INeKCOokMHazy. B kakoit u3 mpol cko-
pocth nornoieHust O2 OyaeT BbIIIE U ToUeMy?

OBITH 3aMEHEH OPHUTHUHOM?

IlepeyeHb KOHTPOJILHBIX 32/1aHUI M (MJIM) BONPOCOB /ISl OLEHKH COPMHPOBAHHOCTH KOM-
nerenuuu OIIK-4 (koHTpoamMpyeMblii HHAUKATOP AocTH:KeHHs kommneTeHuun OIIK-4.3 6ra-
Ooeem npuemamu peuwleHus 3a0ay, MUNUYHLIX OIS eCmeCmEeHHOHAYYHBIX OUCYUNIUH, Memooamu
uHmepnpemayuu pe3yibmamos XUMU4eckux Haoa00eHull ¢ UCNONb308aHUEM PUIUYECKUX 3AKOHO8
U npedcmaeieHuil)

1. Pewuume cumyayuonnyio 3adauy. Y HeJOHOUICHHBIX JA€Tel HEPEAKO pa3BUBACTCA JIbIXaTeIbHAS
HEIOCTaTOYHOCTh BCJIEJICTBHE OTCYTCTBUS cyp(dakTaHTa - TUMaTbMHUTOMI(OCHATHANIXOINHA, BbI-
CTHMJIAIOIIETO aJbBEOJbl U HEOOXOAMMOTO Il HOpMalbHOM paboThl Nerkux. Hanummre ero crpyk-
TypHy10 popmyiny. PochaTuauiIXonnuHbl, BXOASIINE B COCTaB IJa3MaTUYECKUX MEMOpaH KJIETOK,
OTJIMYAIOTCS IO COCTaBY JKUPHBIX KUCIOT OT 3TOro ¢ochaTUAMIXOINHA. YKAKUTE, B YEM COCTOUT
3TO OTIUYHE.

2. Pewuume cumyayuonnyto 3adauy. KoHIEHTpaLus TIIOKO3bl B KJIETKAX MJICKONUTAIOIINX HEBe-
JIMKa 10 CPaBHEHUIO C €€ KOHILIEHTpauuen B mia3me KpoBu. OOBSACHSAETCS 3TO TE€M, UTO MOCTYILIe-
HHE TJIIOKO3bI B KIIETKH PETyJIUpyeTcs, U III0Ko3a ObICTpo (hochopuarpyercss B pe3ysbTaTe peak-

* H>0
—X-Gly—Pro—Y— —» —X-COOH + H;N-Gly—Pro—Y—
thepm.
muu ¢ ATO:

['moko3a + AT® — rinroko30-6-docdar + AJ1D

B opranusme MJIEKONMUTAIOIIUX 3Ty PEAKIMIO KaTAM3UPYIOT BA pa3HbIX (PepMEHTa, 3aMETHO pas-
JMYAIOIIMXCS 110 CBOMM CBOMCTBaM. B CKeNeTHBIX MBIIIIAX MPUCYTCTBYET TOJBKO OAMH U3 HUX —
IeKCOKHMHA3a. DTOT (PepMEHT MHTUOMPYETCs TII0K030-6-pochaToM U XapakTepu3yeTcs: BETUUNHON
Km = 0,1 MM. B nieuenr mnoMUMO T€KCOKMHA3bI COIEPIKUTCS TAKKE U TIIIOKOKMHA3a, KOTOpas 37eCh
npeoOnanaer. ['mokoknHa3a xapakTepusyercst ropasno Oosnpiield BeanuuHoi Km (10,0 MM) u He
UHTUOHUpYeTCs TITI0K030-6-pocharom. Kakoe 3HaueHne nmeer pasnuune B BenndnHe KM ams rek-
COKMHA3bl MBIIII U ITIOKOKMHA3bI IeueHU? Kak MOKHBI CKa3bIBaThCS PAa3IMuMs B CBOMCTBAX ITHX
IBYX (epMeHTOB (BemuurHa KM M CIOCOOHOCTH MHTHOMPOBATHCS TIIOK030-6-hocdarom) Ha mx
(U3UOTOrMUECKON POJIM B MBIIILAX U B IEYEHU?

3. Peuwuume cumyayuounyto 3adauy. Y B3pocioro uyenoneka Becom 70 xr 15% ot macchl Tena mpu-
xoaures Ha noito TAI. Beruucnute oOuuii 3amac TomimBa (B KWIOKAJIOPUAX), COJAEPKAIIETOCs B
opranusme B popme TAI'. Kak 10ar0o Mor ObI IPOKUTH 3TOT YEIOBEK, €CIIU OBl €IMHCTBEHHBIM HC-
TOYHUKOM SHEPTUU JJsl €ro OpraHu3Ma ObUTO OKHCIIEHHE XHPHBIX KHCIOT, BXOJSIIMX B COCTaB
TATI? Ilpu pacueTre HCXOAWTE U3 TOTO, YTO CYyTOYHAsI MOTPEOHOCTH B3POCIIOTO YEJIOBEKAa B SHEPTHU
B YCJIOBHSIX NMOKOs mpubau3utensHo paBHa 2000 kkan. Kakoil Oyzer cyTouHas motepsi Beca Ipu
TaKOM TOJIOZJaHUU?

4. Onpenenute MUHUMAJbHbIE SHEPTETUUECKUE 3aTpaThl (B pacuyeTe Ha YUCIIO BBICOKO3HEpreTHYe-
ckux (ocdaTHeIX Tpymim), HEOOXOAMMBIE I CHHTe3a [-riIoOMHOBOH menu remorioOuHa (146
OCTaTKOB) U3 BceX aMUHOKHUCIIOT, AT® u ['TD.

3. OneHoYHBbIE cpecTBA (OLEHOYHbIE MAaTEePHAJIbI) /IJIsl IPOBEAEHUsI TPOMEKY-
TOYHOM aTTeCTAIMU 00YYAIOIIMXCS MO AUCHHUILIMHE (MOYJII0)

7 cemecTp
IlepeyeHb KOHTPOJIBHBIX 3aaHUI U (MJIHM) BONPOCOB IS OLEHKH COPMHPOBAHHOCTH KOM-
nereHunu YK-1 (koHTpo/mMpyemblii MHANKATOP AocTH:KeHUusi kommereHuun YK-1.1 3naer
NPUHIIMIIBI TIOMCKA, 0TOOpa U 0000IIICHHS)
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1. Hammmmre mpeBpamieHus BCEX BO3MOXKHBIX (HOpM aMHUHOKHCIOTHI (Ha3BaHHE MPUBOIUTCS B
KaXX/IOM BapHaHTe) B BOAHOM pacTBope B 3aBucumoctu oT pH. Kakue crpaBouHble TaHHbIE
HEOOXOUMBI JJIs BBIIIOJHEHUS 3TOTO 3aAaHUs?

2. Yro takoe «mudp GpepMeHTay, Kak OH CBS3aH ¢ KiIaccudukanueit pepMeHTOB?

3. IlpuBenuTe 0MH M3 BO3MOXKHBIX MEXaHH3MOB MIOMCKa MHPOPMAIIMU O KOHKPETHOM (pepMeHTe

IlepeyeHb KOHTPOJIBHBIX 32/1aHUI M (MJIM) BONPOCOB /ISl OLEHKH COPMHPOBAHHOCTH KOM-
nerenunu OIIK-1 (konTposmmpyemblii uHAMKATOP AocTHAKeHHA kKomneTeHnun OIIK-1.1 snaem
OCHOBbI MeopuU hYHOAMEeHMANbHBIX PA30e108 XUMUU; COCMAG, CMPOEHUe U XUMUYEeCKUe C8OUCMBa
NPOCMbIX 8eWecms U XUMUYECKUX COCOUHEHUU, MEXHUKY XUMUUECKO20 IKCHEePUMEHMA)

1. Onpenenure x1acce pepMEHTOB, KATATU3UPYIOMIETO PEAKIINIO, HA30BUTE (DEPMEHT:

(|3H3 o}

I
+CHy-C~~SKOA <3 HOOC-CH,-C-CH,-C~~SK0A
|

OH

CHg_(ﬁ_CHz_ﬁ; ~~SK0A
° beta-runpoxcu-beta-mermnrayrapun-KoA

O

aneroaneTnia-KoA auerni-KoA

+ HSKoA

2. [Ipon3BOHBIM KaKOTO BUTaMUHa siBisieTcst kopepment DAJL?
3. Cpeny nepeyrciIeHHbIX HIKE YTIIEBOIOB BEIOEpUTE AUCaXapul:

lamakro3a Jlakro3za @pykrosa I'mamypoHoBas Kuciaora
4, KupHble KHCIOTHI UMEIOT CIeAYIOIIMEe TOUKM IUIaBIeHHs: creamHoBas (+69,6°C), onemnoBas
(+13,4°C), munonenas (-5°C), numonenosas (-11°C). Kakumu CTPyKTYpHBIMH OCOOEHHOCTAMH
OTpeeNAeTCs Ta UM UHAs TEMIIEPATypa IIaBJIECHUS ITUX KUCIOT?

A. Pa3HbpIM 4MCIIOM aTOMOB YyTJIepojia B MOJIEKYyJIaX KUCIOT

B. Pa3Hoii cTeneHb0 HEHACHIIIIEHHOCTH PAJUKAIOB KUPHBIX KUCIOT

C. Hannuuem pa3HbIX (QyHKIMOHANBHBIX TPy

D. Pa3BeTBIEHHOCTBIO YIIEPOAHOIO CKEIETA
5. B Xozme MArkoro MIeJIOYHOro TMIPOJIM3a JIMIUAA OOpa3yloTCsl Clelyrolliyue MPOIYKTHI: COJb
CTEapUHOBOW KHCJIOTHI, COJIb OJIEMHOBOM KHUCIIOTHI, XOJIMH, TJIUIEPUH, Heopranudueckuit pocdat. K
KaKOMy KJIacCy JIMIIUIO0B OTHOCUTCS 3TO COEAUHEHHE?

XKupsr Bocka ®ocdormuneponununsr Ctepunsl @ochochuHTomuAmumIb

6. Kakumu MeTo1aMi MOKHO ONIpE/IENTh cojJiepkaHue Oenka B pacTBope?

IlepeyeHb KOHTPOJILHBIX 3aJaHUI U (MJIM) BOMPOCOB /1JIs1 OLlEeHKH ¢(hOPMHUPOBAHHOCTH KOM-
nerenuun OIIK-4 (koHTposmpyeMblii UHANKATOP AocTH:KeHUus1 komneTeHunu OIIK-4.1 3uaem
OCHOBHbIE 3AKOHbL eCIMECBEHHOHAYYHBIX U MAMEMAMUYECKUX OUCYUNTUH)
1. Jlna OonplIMHCTBA (EPMEHTOB XapakTepHa KpHUBas 3aBUCUMOCTH CKOpPOCTH pEAKLMU OT
KOHILIEHTpAINK cyOcTpara:

1) mpssMouHEHHAS

2) runepOomIecKas

3) S-o0pa3Has

4) 5KCIIOHEHIIAJIbHAS
2. Cpeny TeEpeyNCICHHBIX HUXKE JIMIMUIOB BBIOEPUTE TOT, KOTOPBIM WIrpaeT BaXHYIO pOJb B
MTOCTPOCHUH JIMITHIHBIX OMCIIOEB MeMOpaH:

Tpuamunraunepon Anunxonectepon Dochoruaumdtanonamud  [anrnmosun Bock
3. Uro siBnsieTcA IBWXKYIIEH CHIION MTEPEHOCA AJIEKTPOHOB MO JbIXaTEeIbHOM 1enu?
4. Yro sBISICTCS COMPSTAONUM (AKTOPOM MEXKIY MPOIECCaMU MEePeHOCa IEKTPOHOB B JIBIXATEIb-
HOM 11enu U cuHTe30M AT® B MUTOXOHIPUSX?
5. Kakue coeHeHs] MOKHO CYMTATh MAaKpOIPTUIeCKUMU coeuHeHusiMu? [IpuBeaure npumepsl.

IlepeyeHb KOHTPOJIbHBIX 3aJIaHUl W (MJIM) BONMPOCOB JJIf1 OLEHKU C(POPMUPOBAHHOCTH KOM-
nereHiuu YK-1 (kKoHTpoJiMpyeMblii MHAMKATOP AocTH:KeHHsi kKommeTeHuuu YK-1.2 yueem
onpeoensams GUObL Pecypco8 U 02paHuyeHull 0 peuieHus NPOeKmMHbIX 3a0ay, HeobXooumvle 0l
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ocyujecmeienus NPOeKmHoU 0esimelbHOCMU NPAB08ble HOPMbL U NPUHYUNBL NPUHAMUS YNpasleHYe-
CKUX peuteHutr)
1. Pewuume cumyayuonnyto 3adauy. PoTeHOH (TOKCHYHOE BEIIECTBO, BHIPA0ATHIBAEMOE OJHUM U3
BUJIOB PACTEHUI) pe3KO MOJABISET aKTUBHOCTh MUTOXOHApUaibHo HAJ[H-nerunporenassl. Tok-
CUYHBIH aHTUOMOTHK aHTUMHUIIMH A CHIILHO MHTUOMPYET OKUCIIeHHnEe youxuHoma. [ToueMy poTeHOH
OKa3bIBACTCSI CMEPTEIBHBIM SIIOM JUISI HEKOTOPBIX HACEKOMBIX M pbI0? [loueMy aHTMMHUIIMH A 1eii-
CTBYET KaK sI/1 B TKaHAX JKUBOTHBIX? JlomycTum, yTo 00a 3TH BellecTBa OJOKUPYIOT COOTBETCTBY-
forme yuyactku L{[1D ¢ paBHoit addextuBHOCTRIO. Kakoe u3 HUX OyaeT mpu 3ToM 0ojiee MOUTHBIM
anom? CBO OTBET apryMeHTHPYITe
2. Pewiume cumyayuonnyio 3adauy. llpenapar ¢ropanerata (F-CH2COO") npumensercs kax
cpencTBo OOprOBI ¢ TpeIBYHaMU. B mipupoae ¢proparerat o0HapyXeH B F0KHOAQ)PHUKAHCKOM pacTe-
uuu Dichapetalum toxicarium. TIpoHuKHYB B KJIETKH, OH mpeBpariaetcs Bo (propanetunKoA B pe-
aKIUH, KaTAIM3UPyeMoi (PepMEHTOM areTaTTHOKUHA3OMU:

F-CH2COO™ + KoA-SH + AT®—F-CH2CO-S-KoA + AM®D + ©D
Jlnist m3ydeHusi TOKCUYECKOro JeicTBus (roparerara ObUT IPOBEIEH KCIEPUMEHT Ha MHTAKTHOM
M30JUPOBaHHOM cep/rie Kpbichl. [Tocae nepdysuu cepama 0,22 MM dTopaiieratoM yMEHbIIAI0Ch
MOTJIONICHHUE TIIFOKO3bI M CHIYKANACh CKOPOCTh TIMKONH3a, a TII0K030-6-pocdar u ¢hpykro30-6-
docdar HakarumBanMKCh. KoHIIEHTpay BceX MPOMeKyTouHbIX mpoaykToB [IJIK Obimu mpu 3TOM
HU)KE HOPMBI, ¥ TOJBKO KOHIIGHTpAIMS IIUTpaTa npesbimana Hopmy B 10 pa3. B kakoii Touke 610-
kupyercs LIJIK? Ilouemy nutpar HakarmBaeTcs, a 3amac APYTrHX MPOMEKYTOYHBIX MPOAYKTOB
mukna ucromaercsa? dropaunermin-KoA mozasepraercss pepmeHTaTuBHBIM npeBpameHusm BLIJIK.
Kak MoxHO cHITH 3TO mHrnOupoBanue? [louemy mocne nepdys3uu cepamna GroparneraTtoMm yMeHb-
1a€TCs TOIVIOIIEHNUE TJIFOKO3bl U CHMYKAETCSl CKOPOCTh IJIMKOJM3a? B ueM mpuynHa HaKOIUIEHUS
MoHO(ochaToB?

IlepeyeHb KOHTPOJILHBIX 3aaHMii U (WJIH) BONPOCOB 1/l OLleHKH COPMHUPOBAHHOCTH KOM-
nerenuuu YK-1 (koHTposMpyemMblii MHAMKATOP AocTH:KeHUs kommneTeHuun YK-1.3 eraoeem
Memooamu KpUumuyecko20 anaiu3a u CUCIMEMHO20 N00X00a OJis peuleHust NOCMAGIEHHbIX 3a0ay )

1. Pewsums cumyayuonnyio 3aoauy. Hexotopbie 6enku cogepxar B cBoeM cocraBe octatku Cys,
YYacTBYIOIIHE B (POPMHUPOBAHUN TPETUIHON CTPYKTYPHI 3TUX O€NKOB (-S-S- cBsizn). Monekyna pu-
OOHyKJIea3bl COACPKUT 4 nucynbduiHbe CBA3U. B NpUCYTCTBUM peareHTa [-MepKanTOATaHOJA
(BOCCTaHABJIMBAIOLIETO -S-S- CBsA3M 10 cBOOOAHBIX -SH- rpynm) B 8 M MoueBuHe (pa3pymiaromeit
BHYTPHUMOJIEKYJIIpHBIE CBSA3M), aKTUBHOCTh (pepMeHTa magaer no Hyms. Ilocie yaanenus us pac-
TBOpA peareHTOB U BBIACP)KUBAaHUS O€JKa B TCUEHUE CYTOK B OINPEICICHHBIX YCIOBHUIX MPOUCXOIUT
okucieHue -SH- rpynn kuciaopoaom Bo3ayxa. Karanutuueckas akTUBHOCTh (DepMEHTa IpPU 3TOM
NOJHOCTBIO BoccTaHaBnuBaercs. [louemy oOpabotka pepmenta B-mepkantosTaHosoMm B 8 M moue-
BUHE MPHUBOJAMT K IMAJICHUIO ero akTuBHOCTU? [loueMy BO3MOXHaA peHaTypauus GpepMeHTa, IPUBO-
Js111ast K BOCCTAHOBJICHUIO €r0 HaTUBHOM KOoH(opMaruu?

2. Amunokuciora Gly 4acto uCmoib3yercsi B OMOXMMHUYECKOW MPAKTUKE B KayecTBE TJIaBHOW CO-
cTaBHOI yactu OydepHoro pactBopa. Amunorpymnna Gly, nmeromas pK 9,3, MoxeT cymiecTBoBaTh
100 B ipotoHupoBanHoi popme (-NH3+), 1160 B Bume cBoboaHoro ocHoBanust (-NH2), kotopsie
HaXOJATCS MEXAy cO00i B paBHOBECHUH:

—NH, + H' —NH;"

B xakom maTepBasie pH Gly MoxeT OBITh HCITOJIB30BaH B KadecTBe 3 dextuBHOro Oydepa 3a cuer
€ro aMHUHOTPYTIIIBI?

IlepeyeHb KOHTPOJbHBIX 3aJaHUIl U (MJIM) BOMPOCOB sl OIeHKH C(POPMHUPOBAHHOCTH KOM-
nerenuuu OIIK-1 (konTposupyemblii uHAMKATOP AocTHKeHHsT kKommeTeHnuu OIIK-1.3 6ra-
oeem HABbIKAMU XUMUYECKO20 IKCHEePUMEHMA, OCHOBHLIMU CUHMEMUYECKUMU U AHATUMUYEeCKUMU
Memooamu NOAYYeHUs. U UCCLe008AHUsL XUMUYECKUX 8euecms U peakyutl, Memooonozuell 6bibopa
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Memoo008 aHanu3a, Memooamu peucmpayuu u oo6padomxu pe3yrbmamos Xumuieckux dKCnepu-
MEHMOB)
1. Ouncrka 6eIKOB OT HU3KOMOJIEKYJISIPHBIX PUMECEN METOA0OM JAHMAIN3a OCHOBAHO Ha:
A) pa3nuyHOi pacCTBOPUMOCTH OEJIKOB B PACTBOPAX JIEKTPOIUTOB
b) paznuunom 3apsizie 6€TKOBBIX MOJIEKYJI IIPH orpeaesieHHoM pH
B) paznuuHoii MonekyIsipHON Macce OMOMOIEKYT
I') paznuuuu MonexkyJIaspHONH Macchl OMOMONIEKYJ U UX 3apsiia
J1) pa3nuyHOM COOTHOIIEHUH TUAPOPOOHBIX U TUAPO(GUIBHBIX AMUHOKHCIIOT U MOJIEKYJISIP-
HOM Macce OeNKoB
2. Brienenne peKOMOMHAHTHBIX OEJTKOB M3 CMECH JIPYTHX O€JKOB OCYILECTBIISIOT METOA0M
reyib-(OUiIbTpaluy,
MeTaJI0XeJIaTHOM Xxpomarorpaduu;
BBICAJINBAHUS;
yJIBTPaleHTPUPYTUPOBAHNS,
MOHHAsI XpoMaTopraduu;
MeMOpaHHOM PHUIBTpALIUU.
3. OnpeaeneHHe MOJIEKYJISIPHOM Macchl POTOMEPOB OJIMTOMEPHBIX OEIKOB MPOBOJAT METOIOM
refb-(OUIbTpaIuH,
MeETaJJIOXEIaTHON XpoMaTorpadpuu;
JICHaTypUPYIOILEro 3IeKTpodopesa
HATUBHOTO 3JIeKTpodopesa;
HMOHHOM xpomarorpaduu

oUEwWNE

agrwnE

IlepeyeHb KOHTPOJIBHBIX 33JaHUIl U (MJIM) BONMPOCOB /ISl OLleHKH C(OPMHUPOBAHHOCTH KOM-
nereHuun OIIK-4 (koHTposupyemblii HHAMKATOP AocTHKeHHsT kKommeTeHuuu OIIK-4.3 gra-
Ooeem npuemamu peuleHus 3a0ay, MUNUYHLIX OIS eCMeCMBeHHOHAYYHBIX OUCYUNIUH, Memooamu
unmepnpemayuy pe3yabmamos XuMUyecKux Habaro0eHuti ¢ UCNOIb308aHUeM PU3ULECKUX 3AKOHO8
u npedcmasieHuil)

1. Pewuume cumyayuonnyio 3adauy. Y HOBOPOXXJCHHBIX JieTeil B 0071aCTH IIeH U B BEpXHEH YacTH
CIIUHBI UMeeTCsl 0co0as KUPOBasg TKAaHb, KOTOpasi y B3POCIbIX NMPAKTUYECKU OTCYTCTBYET, - TaK
Ha3bIBaeMBbIl Oypblii sxup. Bypyio okpacky HpuAaroT 3TOM TKaHH MHUTOXOHJPHH, KOTOPBIX B HEH
Ype3BbIYAfHO MHOTO. Y HEKOTOPBIX JKMBOTHBIX, BNAJAIOMIUX B CISIYKY MU MPHUCIOCOOJIEHHBIX K
OOUTAHHUIO B XOJIOJHBIX MECTHOCTSX, TOKE UMeEeTCsl OypblIif skup. B TO Bpems kak B MUTOXOHIPHSIX
nedyeHu npu okuciaeHun HAJIH Ha kaxIpIii aTOM TOTJIOIMIEHHOTO KUCIIOPOia 00pa3yoTcs 0OBIYHO
Tpu MoJiekyssl AT®D, B Mutoxouapusix Oyporo xwupa BeixoJ AT® Ha ogvH aTOM MOTJIOMIEHHOTO
KHCJIOpPOJIa COCTaBJIsIeT MeHee 0/IHOM Monekyibl. Kakas gusunonorndeckas GyHKIUS MOXKET OIpe-
JeNATHCS] ’TUM HU3KUM OTHOIIeHHeM P/O B OypoM >Kupe HOBOPOXKAECHHBIX? YKaXXUTE BO3MOKHBIC
MEXaHHU3MbI, KOTOpPbIE MOTJIM OBl OMpeNesaTh CTOIb HU3Koe oTHoIIeHue P/O, xapakTepHoe A Mu-
TOXOHpUI Oyporo xupa

2. Pewuums cumyayuonnyio 3adauy. B cbIBOpOTKE KPOBU YeJIOBEKa cojiep:karcst (PepMEHTHI, U3-
BECTHBIC 1101 HA3BaHUEM KHCIBIX docdaras (3.1.3.2.), KOTOpbie THIAPOIUIYIOT OUOIOTHYECKUE
dochoadupsl B cnadokucioi cpeae (pH 5). Kucneie dhocdarassl CHHTE3UPYIOTCS B QpUTPOIIUTAX,
IIeYEHH, NTOYKaX, CEJIE3EHKHU U MpeICTaTeNbHOI xkeneze. C MeTUIIMHCKOM TOUKU 3peHust (PepPMEHT U3
IpeJICTaTeNIbHOM JKele3bl UMEeT BeChMa Ba)KHOE 3HAUEHHE, T.K. MOBBIIIEHUE €r0 KOHIIEHTPAIUH B
KPOBH YaCTO CIY>KUT YKa3aHUEM Ha pak 3Toro oprana. @ocgarassl U3 NpeacTaTeNIbHON jKeIe3bl
CHJIbHO MHTUOMPYIOTCS TapTpaT-HOHAMM, TOT/AA Kak Kucible ¢pocdaTassl U3 JPyrUX OPraHoOB HE MH-
rHOMPYIOTCS STUMH HOHAMU. Kak MOXKHO MCIIOIB30BATh 3TU JAaHHBIE JJIs pa3pabOTKU METOa CIie-
U(UYECKOro ONpeeIeHNs aKTUBHOCTH KUCIIOHN (ocdaTas3bl U3 MpeICTaTeNbHOM JKele3bl B ChIBO-
POTKE KPOBHU YEJIOBEKA

8 cemecTp
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IlepeyeHb KOHTPOJIBHBIX 32/1aHUI M (MJIM) BONPOCOB /ISl OLEHKH COPMHPOBAHHOCTH KOM-
nerenunu OIIK-1 (konTposmpyemblii uHAMKATOP AocTHAKeHHA kKomneTeHnun OIIK-1.1 snaem
OCHOBbI MeopuU hYHOAMEeHMANbHBIX PA30e108 XUMUU; COCMAG, CMPOEHUe U XUMUYEeCKUe C8OUCmEa
NPOCMbIX 8eWecms U XUMUYECKUX COCOUHEHUL, TMEXHUKY XUMUUECKO20 IKCHEePUMEHMA)
1. B pesynbrare Kakoil (EpMEHTHOH pEaKIUHM TIUKOIH3a o0pa3yercs MPOAYKT, COACp KaIuit
BBICOKOAHEPTETHUECKYI0 (MaKkposprudeckyo) pocdatnyro cBsa3b. Hanummre peakino?
A) dochopunrpoBaHHe TIFOKO3bI
B) Ilpespamienue 2-pochornurepara B pochoeHommupyBat
C) IIpespamenue 3-dpocdormurepara B 2-pocdorauriepar
D) Huruapokcuarietrordocdar B ruumepaibaerua-3-pocdar
E) ®pykro3o-1,6-audocdat B runepaibaerua-3-pocdar u quruapokcuanetrondocdar
4. CocraBbTe CXeMy CHHTE3a MACJISHON KHCJIOTHI, BLIOPAB HE00X0IUMbIe KOMIIOHEHTHI 10 MOPAAKY (2 Gasna):
1. Anerun-KoA
2. Bbyrupun-E
3. Manonun-KoA
4. Manonun-E
5. Auneroanermi-E

2. CocTaBbTe CXeMy CHHTE3a MACIISTHON KHCIIOTHI, BEIOPaB HEOOXOAUMbIE KOMITOHEHTHI IO MTOPSIKY
Anetnin-KoA
bytnpun-E
Manonun-KoA
Masnonun-E
Aneroauetui-E
6era-I'unpoxkculyTupui-E
Mamouui-E + aneruin-KoA
Manonwr-aneruin-E
Kpotonun-E
3. BeiOepuTe aMHHOKHCIIOTY, U3 KOTOPOIl 00pa3yeTcst aApeHalInH:
Huctenn Tupo3un I'mctuaun I'myTaMuHOBas KUCIOTa
4. Ananropnast pynkius TPHK onpenensiercst ee crnocoOHOCTBIO criennuIecKu
B3aMMOJICIICTBOBATH C ONpEAEIeHHbIMU CyOCTpaTaMu. YKaXHUTE UX .
a. MPHK
b. JJHK
C. AMUHOKHCIIOTA
d. Amunoammn-tPHK
e. benku pubOCOMHBIX YaCTHI]
5. st mporecca periMKanuy yKaXHUTe JJOKaIU3alUio B KIeTKaxX 3yKapHoT, MaTpully, GepMEHTHI U
0enku, cyOCcTpaThl, HCTOYHUK HEPTUH.

IlepeyeHb KOHTPOJIBHBIX 32JaHUI W (MJIH) BONIPOCOB JIJIfl OlleHKH ¢)OPMHUPOBAHHOCTH KOM-
nereHuuu OIIK-4 (koHTpoIMpyeMblii HHAMKATOP A0cTH:KeHUsA kKomneTeHunn OIIK-4.1 snaem
OCHOBHbLE 3AKOHbL eCIMECMBEHHOHAYYHBIX U MAMEMAMUYECKUX OUCYUNTUH)
1. BeiOepure MOIOKEHHE, TMPABUILHO XapakTepusymomue ocodbenHoctu crpykrypsl T-PHK (1
Oasn):

A) KomnuectBo HykineotunoB A u T oquHaKkoBo.

b) KonuuectBo I' u A onunHakoBo.

B) O6pa3yeT mmuibku

I') CocTouT U3 ABYX KOMILIEMEHTAPHBIX MOJIWHYKICOTHIHBIX LIETeH.
2. Kakue mocTtTpancnsaunonHas Moaudukaius Heooxoauma it GOopMUPOBaHUS HATUBHON CTPYK-
Typsbl OenKa MHOTTIO0NHA ?

A) YacTtuuHbIN TPOTEONTH3

b) ®opmupoBaHue 4eTBEPTUUHOMN CTPYKTYPBI

B) Buramun-K-3aBucumoe kapOboKCHIMpoBaHue
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I') Buramun-C-3aBucruMOe THAPOKCUITUPOBAHUE
1) IlpucoeanneHre mpoCTETHUECKON TPYIIIHI - TeMa
3. UHTpOH — 370 :
A. Hekogupyrommii ygactok B Monekyie PHK
B. Ilponecc ynaneHuss HEKOJUPYIOLIUX YYaCTKOB
C. Koaupyromuii yuactok B monekyie PHK
D. IlepBuuHbIi TPaHCKPHUIIT
4. Jle3aMMHUPOBaHHE HYKJIEMHOBBIX OCHOBAHUH MPOUCXOANT MO JeiicTBUEM
A. Hutparos
B. HHrepkamisaTopos
C. Y®-uznyyenus
D. JImazomeTtana.

IlepeyeHb KOHTPOJbHBIX 3aaHUil U (MJIM) BOMPOCOB AJsl OI[eHKH C(POPMHUPOBAHHOCTH KOM-
nereHiuu YK-1 (koHTpoJMpyeMblii MHAMKATOP AocTH:KeHHsi kKommeTeHmuu YK-1.2 yueem
onpeoensams GUObL Pecypco8 U 02paHuyeHull O peuieHus NPOeKmMHbIX 3a0ay, HeobXxooumvle 0l
ocyujecmeienus NPOeKmHoU 0esimelbHOCMU NPAB08ble HOPMbL U NPUHYUNBL NPUHAMUS YNpasleHYe-
CKUX peuenul)

1. Peumuume cumyayuonnyio 3aoauy. Eciu npenapaT CKeJIETHON MBI 00paboTaH CMEChIO HO-
narerara (MHTUOUTOpP TiHiepanbaerui-3-gochataeruaporesassl) 1 poOTeHOHA (MHTUOUTOP TpaHC-
MIOPTa JIEKTPOHOB TIO JIBIXaTEIBHOM LIEIMH), TO MBIIIIA TEPSIET CIIOCOOHOCTh COKPAIIATHCS B OTBET
Ha JIeKTpoCcTUMYIIALNIO. Eciu ke mpemnapar cKeleTHOM MBIIIIB 00paboTaH TOIBKO POTEHOHOM, TO
CIIOCOOHOCTH K COKpAIICHHUIO coXpaHseTcsi. Kak BBI 310 00bsICHUTE?

2. Pewuume cumyayuonnyto 3adady. [Ipouiecc 1enoHNPOBaHUS TIIIOKO3bI B BUJE TTTUKOTE€HA CBSI3aH
C TOTpeOJICHUEM SHEPrUH. YUYHUTHIBAsl, YTO OCHOBHBIM HCTOYHHKOM JHEPTHUU B IEPHOJI CHHTE3a
TJIMKOTeHA SIBJSIETCS pacmal TIIOKO3bI, pacCUUTaiTe, CKOIBKO MOJb TIIIOKO3bl HEOOXOIUMO OKHC-
muth 10 CO2 u H20, uToOsl o6ecnieunts 3HEprueii cuate3 70 T rmukoreHa (70 T TIUKOTeHa COOT-
BeTcTBYeT npuMepHO 400 MOJIb TITIFOKO3HBIX OCTAaTKOB)?

3. Pewuume cumyayuonnyto 3aoauy. VI3BecTHO HacleICTBEHHOE 3a0oyieBaHHE, NMPH KOTOPOM B
CKEJIETHBIX MBIIIIAX (MHOMaTH4ecKas popMa) 3HAUUTEIHHO CHUKEHA KOHLIEHTpalus KapHUTHHA. B
TO K€ BpeMsI HOPMAJIbHBIN YPOBEHbh KAPHUTHHA B KPOBH U TICUCHHU MPEATNOIATAET, YTO B OCHOBE 3a-
OoJieBaHUS JICKUT HapylLIeHHE TpaHCIopTa KapHUTHHA. Kak ckakeTcs Ha cmoCOOHOCTH BBITIOJIHATH
JUTTEThHYIO0 (pr3ndeckyto paboTy HU3Kasi KOHIEHTpAllUs KapHUTHHA B CKeNEeTHBIX MbImmax? [Tox
MHUKPOCKOIIOM B KJIE€TKaX TaKUX MBIIII] BUIHBI BaKyOJH kupa. OObSICHUTE UX MPOUCXOXKICHHE.
IlepeyeHb KOHTPOJILHBIX 32JaHUI M (MJIH) BONIPOCOB JIJIfl OlleHKH ¢)OPMHUPOBAHHOCTH KOM-
nereHunu YK-1 (koHTpoiupyeMblii MHAUKATOP AocTHKeHUs KommneTeHuuu YK-1.3 eraoeem
Memooamu Kpumu4ecko20 aHaiu3a u CUCMeMHO20 N00X00d OIS peuleHUs NOCMABIeHHbIX 3a0ay)

1. Pewuume cumyayuonnyio 3aoauy. Auetun-KoA-kapOokcuiaza SBISETCS KIIOYEBBIM PEryJis-
TOPHBIM (PEPMEHTOM OHMOCHHTE3a JKUPHBIX KUCIOT. ITOT (epMEeHT Xapakrepusyercs: a) IloBbimie-
HueM VMmax 6osiee uem B 10 pa3 mpu 100aBIeHNN UTPATa WU W30LUTPaTa; 0) CyIIeCTBOBAaHUEM B
JBYX PE3KO Pa3NYArONIMXCS 0 aKTUBHOCTH (popMax, KOTOPBIE MOTYT MPEBPAIIATLCS APYT B ApyTa:
npotoMep (HEaKTHBHBIN) <> HUTEBUIHBIN MoJMMep (aKTUBHBIN). L{uTpaT u u3ommTpart CBA3BIBAIOT-
Csl TPEINOYTUTENHFHO ¢ HUTEBUAHON Qopmoii depmenTa, a nmanbMuTonia-KoA — ¢ IpoTOMEpHOI.
OOBsICHHTE, KaK 3TH CBOKMCTBA CBSA3aHBI C PETYISITOPHOHN poIibio arneTrii-KoA-kapOokcmiia3sl B OHO-
CUHTE3€ KUPHBIX KUCIOT.

2. Pewuume cumyayuonnyto 3adauy. Komkam, He TONYyYMBIINM MMUIIA HaKaHyHE BEYEPOM, AU
yTPOM HATOIIaK aMUHOKHCJIOTHYIO CMECh, COJICPKaBIIYI0 BECh HA0Op aMHUHOKHCIIOT, 32 UCKITIOYe-
HUeM apruHuHa. Yepes 2 yaca copepikaHue aMMHaKa B KPOBH Y JKUBOTHBIX BO3pociio 10 140 Mkr/in
(mpu HOpMeE 18 MKTI/1) M MOSBUIUCH KIMHHUYECKHE CUMIITOMBI aMMHUAYHOTO oTpaBieHus. OaHa u3
KOIIIEK, CHhEBIIasi BCETO JIMIIb 8 T TaKOM aMUHOKHCIIOTHOW cMecH, yepe3 4,5 yaca norudina. B xon-
TPOJBHOU TPYIINeE, MOTYUYUBIIEH MOMHBIM HAOOP aMUHOKHUCIIOT UM CMeCh, B KOTOpoit Arg ObL1 3a-
MEHEH OPHUTHHOM, HUKAKMX HEOOBIYHBIX KIIMHWMYECKUX CHMIITOMOB OOHapy»x)eHo He Obuio. a) Ka-
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KYIO POJIb UTPAJIO B 3TOM SKCIEPUMEHTE MpeaBapuTeabHoe ronoganue? 60) B yem mpuunHa mnosbI-
HIeHHUs YpOBHS amMmMuaka B kpoBu? [louemy orcyTcTBre Arg B palioHe MPUBOJUT K aMMHAYHOMY
oTpaBieHuo? SIBnsercs nu Arg i Kollek He3aMeHuMol aMuHokucinoToi? B) [louemy Arg Mmoxxer
OBITH 3aME€HEH OPHUTHHOM?

IlepeyeHb KOHTPOJIBHBIX 32aHUIl U (WJIM) BONPOCOB /ISl OLleHKH COPMHPOBAHHOCTH KOM-
nerenuun OIIK-4 (koHTposupyemblii HHAMKATOP AocTHKeHHsT kommeTeHuuu OIIK-4.3 6ra-
Ooeem npuemamu peuwlenus 3a0ay, MUNUYHLIX OIS eCeCMBeHHOHAYYHBIX OUCYUNIUH, Memooamu
uHmepnpemayuy pe3yibmamos XuMUyeckux Habao0eHuti ¢ UCNOIb308aHUemM QU3ULeCKUX 3aKOHO8
U npeocmaegnieHuil)

1. Pewuume cumyayuonnyto 3aoauy. B 1957 rony Mezenbcon u Ctanb NpoBEpHIIA TUIIOTE3Y Y OT-
coHa-Kpuka o Tom, uto Kaxknas u3 uenei nsoriHoi cnupanu JHK ciayxut marpunei 1is perumka-
[IMY KOMIUIEMEHTAPHBIX TOYEPHUX LIETIEH, C IOMOIIBI0 OCTPOYMHBIX OMBITOB. OHU BHIPAIIUBABIINX
kietku E. coli B TeueHue psma mokoJeHU B cpene, COAEprKalleil B KaueCTBE MCTOYHHUKA a30Ta
“rspxenslit” uzoton [P°N]. BeneacTsue 3Toro Bee coeMHEHHs KIETOK, UMEIOIHME B CBOEM COCTABE
a30T, B ToM uucie u ocHoBanus JJHK, okasamuck cunbHO oGorameHHbiME n3otornoM [P°N]. Inot-
Hocth JIHK, BhIIEIEHHON U3 3TUX KIIETOK, ObUTa MpUOIU3UTENbHO Ha 1% BBINIE MIIOTHOCTH HOP-
mansHoit [Y*N] JHK, uTo mo3sonmio pasaenuts cmech “Tsxenoit” [°N] u “merxoit” [YN] JTHK
METOAOM LEHTPU(PYTHPOBAHUS B PACTBOPE XJIOpHUCTOTO Ie3usi. 3areM Mesenbcon u Cranb mepe-
Heciu kietku E. coli, pocurue Ha cperne ¢ [15N] u copepxaiue “rsoxensie”’ nenu IHK, Ha cBexyto
cpey, B KOoTopoif Haxoauics o6srunklii m3oton [Y*N]. Ha 9Toit cpesie OHM BHIpalIUBaIK KIETKH B
TE€YCHHE BPEMEHU, HEOOXOIMMOTO UIS YBOCHHS KIETOK. 3aTeM U3 3THX KieToK Boiaensanu JJHK u
AQHAJIM3UPOBANIN €€ IJIOTHOCTH C TIOMOIIBIO OMMCAHHOTO BhIIIE METO/1a CeAUMEHTaluu. B pesynbra-
T€ ATHX HKCIIEPUMEHTOB OHM JoKa3anu, uro peruukanus JJIHK B E. coli mporekaer mo nomykoHcep-
BAaTUBHOMY MeXaHU3My. UTO JOKHBI ObUTH HaOmoAaTh Me3enbcoH u Ctanb npu HEeHTPUPYTHPO-
Banuu ucxoanou /IHK, a takxe monexyn JJHK nocine nepBoro u Broporo yasoenusi? CorinacHo Tak
Ha3bIBaEMOM “‘IucrnepcuBHON Moaenn”, nenu poautensekoi [JHK pacuenistores npu pemiukanun
Ha (hparMeHThl MPOU3BOJIILHOIO pa3Mepa, a 3aTeM COEAMHAIOTCS ¢ (parMEeHTaMu HOBOCHHTE3UPO-
BanHo# JIHK, o0pa3ys nouepHue qyIieKchl, B KOTOPBIX 00€ LEnH CoepKaT B CIy4yailHOM MOpsIKe
KaK pOAMTENIbCKYIO (“TspKenyto”), Tak u gouepHiow (“nerkyro”) JJHK. O0bsicHuTe, moueMy 3Kcme-
puMeHT Mesenbcona-CTaiist HICKIIOYMII 3Ty MOJIETb.

2. Kopuc npu umsyuenun permkanuu JIHK wcnonb3oBan pamuoakTuBHBIA TUMUAWH. [lodemy
UMEHHO TUMUANH? MOXKHO 1M OBLIO C TEM K€ YCIIEXOM HCIOJIb30BaTh PaIHOAKTHBHBIN aIeHO3UH
vy ryano3uH? [lokaxkure ¢pepMeHTaTUBHBIN MyTh, 10 KOTOPOMY PaIuOAKTUBHBIA THMHUINH BKIIO-
yaetcs B JIHK E. coli.

3. Pemuume cumyayuonnyrw 3aoauy. Vcnonp3ys pekomOuHantHbie JIHK, MokHO 3HaumTen»HO
YBEJIMYUTH BBIPAOOTKY OEIKOB, MPUCYTCTBYIONIUX B KIETKE B MaJIoM KonmdecTBe. MTHTepdhepoHb! —
aHTHOaKTepualbHbIE U aHTUBUPYCHBIE areHThl — MOXHO BBLICITUTH U3 JICHKOIMTOB YeJIOBEKa, OJI-
HAKO BbIXOJ MHTep(depoHa cocTaBiseT Bcero 1 MKr u3 1 1 KpoBH, MOITOMY MHPU TAKOM BBIJCICHUN
OH CTOUT OY€Hb A0poro. ['eHsl HHTEPHEPOHOB MOKHO KIIOHHUPOBATh U MOIYYUTh UX IKCIPECCUIO B
OaKkTepusx, KOTOpPhIC JIETKO BBIPAIIMBATH B KOJUYECTBE COTEH M THICSAY JTUTPOB. [lomcuuTaiire,
CKOJIbKO MHTep(depOoHa MOKHO MOJIYYUTh B pe3yJibTaTe KIIOHUPOBaHUsI T'eHa UHTepdepoHa B OakTe-
pUsIX, TIpenonaras, 4To B 1 M KyJIbTyphl, JOCTUIIIEH CTAIMOHAPHOM (asbl, comepxkutcsa 10° Gak-
TepuajbHBIX KIETOK. a B KaX10i kineTke npucyrctByer 107 nr Genka, 5% KOTOporo cocrasiser
UHTEP(EPOH.

4. OueHoYHbIE CPeACTBA (OLIEHOYHbIE MATEPHUAJIbI) /ISl IPOBEIEHUS NPOMEKY-
TOYHOM aTTeCTAlMU 00Y4AKIIMXCS (3AIUUTHI KYPCOBOil padoThl (IpoeKTa)) 1o
AUCHUIUINHE (MOAYJII0)
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(npugoosimcs, eciu 8bINOJHEHUe KYPCOo8oU pabomvl (npoekma) no OuCyuniune (Mo-
0YJ110) NPedyCMOmMpeHO OCHOBHOU NPODeCcCUOHALHOU 00PA308aMeNbHOU NPOSPAM-
mott)

8 cemecTp

IlepeyeHb KOHTPOJILHBIX 32aHUH U (MJIH) BONIPOCOB /JI1 OLleHKH ¢)OPMHUPOBAHHOCTH KOM-
nereHunu YK-1 (koHTpoiupyemblii HHANKATOP AocTHKeHUs KomneTeHunu YK-1.1 snaem
NPUHYUNBL NOUCKA, OomOopa u 060OweHus: unpopmayuu)

1. Kakue UCTOYHUKY HAyYHOU MH(OPMAIIUU CIIETYeT UCIOIB30BaTh AJIsl TOITOTOBKU JIUTEPATYPHO-
ro 0030pa 1Mo KypcoBoit padore?

2. IlpuBenuTe KIFOYEBBIC CIIOBA U TIOUCKOBBIC 3aIIPOCHI, KOTOPBIE UCTIONB30BAIH ISl IOMCKA HAyY-

HOU MH(OPMAIIUH 110 TeME KYypPCOBO# paboThI Ha pyccKos3piaHoM mopTaie elibrary.ru/

3. IlpuBeauTe KIIIOUEBBIE CIIOBA 110 TEME KYPCOBOM pabOThI HAa aHTJIMHCKOM SI3BIKE.

4. Kak ocymiecTBISITh pa3BEPHYTHIN MOMCK HAYYHOU MH(POPMAIIUU TTO TEME KypCOBOM paboOThI B Oa-
3ax Web of Science?

IlepeyeHb KOHTPOJIbHBIX 3aJIaHU W (MJIM) BONMPOCOB JJIf1 OLEHKU C(POPMUPOBAHHOCTH KOM-
nereHuuu OIIK-6 (koHTpoiMpyemblii HHAUKATOP AocTHKeHHs1 KomneTeHunn OIIK-6.1 3uaem
HOPMAMUBHYIO U UHDOPMAYUOHHYIO TUMEPAMYDY)

1. OuenuBaercst paboTa CTyJeHTa IO MOMCKY U aHAINW3Y HOPMATUBHOM M Hay4YHO-TEXHUYECKOH HH-
dbopmaru mo TeMe KypcoBoil pabOoTHI.

2. OuenuBaercsi paboTa CTy/IeHTa M0 aHAJIM3Yy HOPMATUBHOM M HAyYHO-TEXHUYECKON MH(pOpMaIUu
0 TEME KypCOBOM PabOTHI.

IlepeyeHb KOHTPOJIBHBIX 33JaHUIl U (MJIM) BONPOCOB ISl OLeHKH C(OPMHPOBAHHOCTH KOM-
nerenuuu OIIK-1 (koHTpoIMpyeMblii HHAMKATOP HocTH:KeHHsA KomneTeHuun OIIK-1.2 yyeem
CUCEMamU3Uposams U AHAIUIUPOBANb Pe3VIbMamsl XUMUYECKUX IKCHEPUMEHMO08, HAOTI00eHUl,
UsMepeHUul, a makdice pe3yibmamsl paciemos C60UCME 6eujecms U Mamepuaios, UHmepnpemupo-
6amb pe3yibmamsl COOCMBEHHBIX IKCHEPUMEHMOE U PACHEMHO-Meopemudeckux pabom ¢ ucnoiv-
308aHUEM MEOPEeMUYECKUX OCHO8 MPAOUYUOHHBIX U HOBbIX PA30e108 XUMUU; (POopMyauposamsy 3a-
KIOYEHUs. U 8b1600bl NO PE3YIbMaAmam aHAIU3A TUMEPAMYPHLIX OAHHLIX, COOCMBEHHBIX dKCNepu-
MEHMANbHBIX U PACUEMHO-MeoPemu4eckKux pabom Xumuieckol HanpagieHHOCMu)

1. OuenuBaercsi BBINOJIHEHUE KypcoBOW paboTbl. OOOCHY#TE ITOCTOBEPHOCTH IMOJYYEHHBIX NPHU
BBITIOJTHEHUH KypCOBOW pabOThI Pe3ysIbTaToB.

2. OnenuBaeTcst yMeHue GopMyIMpOBaTh BBIBOJBI 110 MPOJIeNaHHOM paboTe (KypcoBas pabora).

3. OneHuBaeTcsi CpaBHUTENBHBINA aHAIU3 MOJMYYEHHBIX PE3yJbTATOB C JIUTEPATYPHBIMU JTAHHBIMU
(kypcoBas paboTa).

IlepeyeHb KOHTPOJIBHBIX 3aaHUI M (MJIM) BONPOCOB /ISl OLEHKU cHOPMUPOBAHHOCTH
kommneTenuun OIIK-4 (koHTposupyeMblii MHAUKATOP AocTH:KeHUsI kommeTreHuuun OIIK-4.2
YMeem UCnonb308amsb 0A308ble 3HAHUS 8 0OAACTIU MAMEMAMUKU U QU3UKU NPU NIAHUPOBAHUU Da-
Oom XuMuyeckol HAnpaeIeHHoCmu, 00pabamvléams OAHHblE C UCNOIb308AHUEM CMAHOAPMHBIX
Cnoco608 annpoKCUMAayuU YUCIeHHbIX XaPAKMepUCmuK)

1. BeimonHenue u 3amura KypcoBoil pabotsl. [locTpoenue 3aBUCUMOCTH(€H) MO MOJTy4YE€HHBIM JKC-
NEPUMEHTAJIbHBIM JJAHHBIM C MCIOJIb30BAaHUEM CTaHAAPTHBIX IPOrpaMM 0OpaOOTKH JAaHHBIX. AIl-
POKCUMAIUs SKCIIEPUMEHTANIBHBIX IaHHBIX C UCIIOJIb30BAHUEM KOPPEISLMOHHOTO aHAIN3A.

2. IlpencraBieHue SKCIEPUMEHTAIBHBIX JAHHBIX B BHJE CPEIHUX 3HAUEHHUH C JOBEPUTEIHHBIMHU
UHTEpBaJIaMHU.
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3. AHanmu3 MOJYYEHHBIX PE3yJIbTaTOB M MOCTPOCHHE (HU3MIECKON MOJENH, OOBSCHSIONICH ITH pe-
3yJbTaThI.

IlepeyeHb KOHTPOJIBHBIX 32JaHUIl U (WJIM) BONMPOCOB /ISl OLleHKH COPMHPOBAHHOCTH KOM-
nereHuuu OITK-6 (koHTponpyeMblii HHAUKATOP HocTH:KeHUsA kKomneTeHuu OIIK-6.2 yveem
npeoCcmasiaims pe3yibmamsi pabomol 8 6ude omuema no CMaHOapmHol popme Ha PyCCKOM A3bIKe;
pe3yibmamsl pabomwl 8 8ude Mme3ucos 00KIA0a HA PYCCKOM U AH2TULCKOM A3bIKe 8 COOMBEmMCmaeun
¢ HOpMAaMu U NPABULAMU, NPUHAMBIMU 8 XUMUYECKOM co0bujecmae

1. OuenuBaeTcs BBINOJIHEHUE U 3allUTa KypcoBoil pa®oTbl. CTyAEHT NpeACTaBiIseT OTYET IO BbI-
MIOJTHEHUIO KypCOBOW pabOThI B COOTBETCTBHHM C METOJUYECKHMH YKA3aHHUSMHU MO BBITIOJTHEHHUIO
KypcoBoit paboThl. OLieHUBaeTcs Ka4yecTBO OTYETa.

IlepeyeHb KOHTPOJIbHBIX 3aaHUil U (MJIM) BOMPOCOB AJsl OIeHKH C(POPMHUPOBAHHOCTH KOM-
nerenuun OIIK-1 (koHTposupyemblid HHAUKATOP AocTHKeHUs1 komneTenun OIIK-1.3 o6.a-
oaem HABLIKAMU XUMUHLECKO20 IKCHEPUMEHMA, OCHOBHLIMU CUHMEMUYeCKUMU U aHATUMUYeCKUMU
Memooamu NOAYYeHUs: U UCCLe008AHUSL XUMUYECKUX 8euecms U peakyutl, memooonozuell 8bibopa
Memo008 aHanu3a, Memooamu peucmpayuu u oo6padomxu pe3yrbmamos XumMuieckux dKcnepu-
MEHMO8

1. OuleHnBaeTCs BHIOIHEHUE SKCIIEPUMEHTAIBLHON YaCTH KypCOBOW paOOTHI.

2. OneHnBaeTcst BBIOOP METOAOB U MOIXO0J0B IIPU BBIITOJHEHUH KypCOBOM pabOTHI.

3. OnieHuBaeTCsl COOTBETCTBUE METOJIOB M MOAX0/10B IOCTABJIEHHBIM 33]1a4aM.

4. OuenuBaercs yMeHue o0pabaThIBaTh SKCIIEPUMEHTANIbHBIE JaHHBIE JUIS TOJIy4YEHUs TOCTOBEPHO-
ro pe3yJibTaTta.

IlepeyeHb KOHTPOJIbHBIX 3aIaHU M (MJIM) BONMPOCOB JJIf1 OLEHKU C(POPMUPOBAHHOCTH KOM-
nereHuuu OIIK-6 (koHTpoMpyeMblii HHAMKATOP AocTHAKeHUs KomneTreHunu OIIK-6.3 o6aa-
oaem HABbLIKAMU NOO20MOBKU NPe3eHMAayull no meme pabomol U NpeoCcmasieHus ee Ha pyCcCcKOM U
AHRTTUTICKOM 53bIKAX)

1. OuleHMBaETCs KaueCTBO JOKJIA/Ia M IPE3CHTAIMA BO BPEMS 3aIIUTHl KYPCOBOM PaOOTHI.
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