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1. Haznayenue ¢oHIa OLIEHOYHBIX CPEICTB

1.1. Heanto co3ganus POC OMOXUMUM SIBJISETCS YCTAHOBJICHUE COOTBETCTBHS YUEOHBIX
JOCTHKEHHUM 3alUIaHUPOBAHHBIM pe3yibTaTaM oOyueHuss U TpeboBaHUSAM paboyeil mporpaMMsl
JUCLUTUTMHBI.

1.2. ®OC pa3zpaboTaH Ha OCHOBAaHUU HOPMATUBHBIX JOKYMEHTOB:

— (hemepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIHHOIO CTAHIAPTa BBICIIETO 0OPa30BaHMS 10
HarnpaBiieHnto moarotoBku 44.03.01 Ilemarormveckoe oOpa3zoBaHwe (C OIHUM mpoduiIeM
MOATOTOBKH) (YPOBEHH OaKallaBpuaTa), YTBEPKIACHHBIM MTPUKa30M MUHUCTEPCTBOM 00pa30BaHUS H
Hayku Poccuiickoit ¢penepanuu ot 9 dheBpays 2016 . Ne 91;

— oOpazoBarenbHOM mnporpammbl «buonorusi» 3aouHoi (Gopmbl O0Y4EHHS BBICIIETO
oOpaszoBanus 1o HampabieHuro 1oarotoBku 44.03.01 Ilemarormueckoe oOpa3oBaHue (C OJHUM
npo¢uIeM MOATOTOBKH);

— Ilonoxenuss o ¢dopmupoBaHUU (OHIA OLEHOYHBIX CPEACTB Ul TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH, MPOMEKYTOYHOW M WUTOTOBOM aTTecTaly O0y4aromuxcs Mo o0pa3oBaTeIbHbIM
IporpaMMaM BBICIIETO0 00pa3oBaHusl — Mporpammam OakajiaBpuara, MporpaMMaM CIEIUaINTEeTa,
[IporpaMMaM MarucTparypbl, I[porpaMMaM IIOJATNOTOBKM HAy4yHO-TEJAarorMuyeckKux KaJpoB B
acnupaHType — B (erepalbHOM ToCyAapCTBEHHOM OIO/DKETHOM 00pa30BaTEIbHOM YUPEKIACHUU
BhICIIEro oOpazoBanus «KpacHospckuii rocyiapcTBEHHBIN nearornyeckuii yauusepcuteT uM. B.I1.

ActadbeBa» yTBepkIeHHOTO IpukazoM pextopa Ne 297 (1) ot 28.04.2018.

2. Ilepeuenn KOMIIeTEHIHIA, MOAJIeKAIINX (¢popmupoBanuio B paMKax

AUACHMILIMHBI/ MOAYJISI/ TIPAKTHKH.

2.1. Ilepeyenb kommeTeHUHMIi, GopMUpyeMbIX B Mpolecce M3y4eHHUs aHATOMUU U MOpGOJIOrHH

YEJIOBEKa!

e VK-1: CrnocobeH ocCyIIecTBIATh MOUCK, KPUTHUECKUI aHAIW3 M CHUHTE3 HH(OpMaIuH,
MIPUMEHSITh CHCTEMHBIN TIOJIXO ITIsl PELICHHsI TOCTABICHHBIX 3324

e VK-1.1: lemoHCTpUpYyeT 3HAHHUE OCOOCHHOCTEH CHUCTEMHOTO M KPHUTHUYECKOTO MBIIIJICHHUS,
apryMEHTHPOBaHHO (HOPMHUPYET COOCTBEHHOE CYXACHHUE U OIEHKY HH(POPMAITHH, TPUHUMAET
000CHOBaHHOE peIlIeHne

e VK-1.2: [Ipumensier norudyeckue GopMbl U MPOLETYPHl, CIIOCOOEH K pedIeKcHu Mo MOBOLY
COOCTBEHHOM U UY)KOW MBICTUTEIHLHOM IeATETHbHOCTH

e VK-1.3: Ananu3upyer UCTOYHUKH MH(POPMAIUH C IENIbI0 BBISBICHUS UX MPOTHUBOPEUHMA U

MTOMCKA TOCTOBEPHBIX CYXICHUI



e [IK-3: Cnocoben ¢opMHupoBaTh pa3BUBAIOIIYI0 00pa30BATEIbHYIO CPEIy ISl JOCTHIKEHUS
JTUYHOCTHBIX, TIPEAMETHBIX M METANpPEAMETHBIX pe3yJbTaTOB OOYYEeHHS CpEACTBAMH
MpernoJaBaeMbIX Y4eOHBIX MTPEIMETOB

e [IK-3.1: Brmageer cmocobamMu WHTErpallik YYEOHBIX TIPEIMETOB Il OpraHU3AIHNH
pa3BUBAOIICH YICOHOU AEATEIHBHOCTH (MCCIEA0BATEIIBCKOM, MPOSKTHOM, TPYNIIOBOM U JIp.)

e [IK-3.2: Mcnoaws3zyer oOpa3oBaTeIbHBIN MOTEHIIMAT COIMOKYJIBTYPHOM CpeIbl pEerHoHa B
MpernoaBaHuy (IpeaMeTa mo npouiro) B y4eOHOM U BO BHEYPOUHOM NEATEIILHOCTH

e JIK-1: CnocobeH ocBauBaTh U UCIOIb30BATh TEOPETUYECKUE 3HAHUS U PAKTUYECKUE YMEHUS
Y HaBBIKHU B TIPEMETHON 00JIACTH TIPH PEIIeHUH MPOdECCHOHATBHBIX 3a/1a4;

o [IIK-1.1: 3naer cTpyKTypy, COCTaB U TUAAKTUYECKHE €AUHULIBI IPEIMETHON 00IacTu
(mpemoaBaeMoro rnpeaMera)

o IIK-1.2: YMmeer ocymiecTBIATh 0TOOpP yIeOHOTO COACpX aHUS ISl €r0 peallu3alid B
pa3nuaHbBIX (hopMax oOydeHus B COOTBETCTBHH ¢ TpeboBaHusMu ®I'OC OO

o IIK-1.3: JlemoHCTpupyeT yMeHHE pa3pabaThiBaTh pa3iuYHbIC (OPMBI YUCOHBIX

SaHHTHﬁ, IMPUMCHATL MCTOAbI, IIPUCMbI U TCXHOJIOI'UH O6y‘IeHI/IH, B TOM YHCIIC

nH(bOpPMAIIMOHHbBIE

3. MDoHJ OLIEHOYHbIX CpeacTB 1Jist HpOMe)l(yTO‘lHOﬁ aTrrecraluu

3.1. ®oH/IBI OIIEHOYHBIX CPEJCTB BKJIFOUYAIOT:
DK3aMeH; OLIEHOYHOE CPeCTBO 1 — BOMPOCHI K IK3aMEHY

3.2. O1eHOYHBIE CpeICTBA

3.2.1. OnieHOYHOE CPEACTBO: BOMPOCHI K IK3aMEHY
Kputepuu olieHHBaHUs IO OLIEGHOYHOMY CPENCTBY 1

®opmu | IIpoaBHHYTBIN YPOBEHD ba3oBblil ypoBeHb IloporoBblii ypoBeHb

pyemMble c¢()OpMHPOBAHHOCTH c(opMHPOBAHHOCTH c¢(opMHPOBAHHOCTH

KOMIIeT KOMIIETEHIHI KOMIIETEHIUI KOMIIeTCHIM I

eHI[UH (87-100 6asoB) (73-86 G6ayoB) (60-72 camna)*

OTJINYHO/3aYTEHO XOpOILI0/3aYTEHO YJIOBJIETBOPUTEIBHO/3aUTEH
0

YK-1.1 | O6yuaromuiicst Ha OOyuaromumiics Ha OO6yuaromuiics Ha
MPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE MTOPOTOBOM YPOBHE
JIEMOHCTPHUPYET 3HAHHUE JI€MOHCTPHUPYET 3HAHHE JI€MOHCTPHUPYET 3HAHHE
ocobeHHocTel ocoOeHHOCTeH 0COOEHHOCTEHN CUCTEMHOTO
CHUCTEMHOI'0 U CHCTEMHOTO U U KPUTHYECKOTO
KPUTHYECKOTO MBIIIUIEHUS], | KPUTUIECKOTO MBIIIUICHUS, | MBIIIICHUS,
apryMEHTHPOBAHHO apryMEHTHPOBAHHO apryMEHTHPOBAHHO
dbopmupyeT coOCTBeHHOE | GOopMHUPYET COOCTBEHHOE | (popMUPYET COOCTBEHHOE
CYXJIEHUE U OLIEHKY CYXJIEHUE U OLIEHKY CYXJIEHUE U OLIEHKY
uH(pOopMaluy, IPUHUMaeT | UHOpMaLMU, IPUHUMAET | UHPOPMAIUH, IPUHUMAET
000CHOBAHHOE pelICHHE 000CHOBAHHOE pELICHHE 000CHOBAHHOE pELICHHE

YK-1.2 OO0yuaromuiics Ha | OOy4aromuiics Ha OO0yuaromuiicst Ha
IPOJIBUHYTOM YPOBHE | 6a30BOM YpOBHE IIOPOT'OBOM YPOBHE
NPUMEHSIET  JIOTUYECKHE | IPUMEHSET JIOTHUECKUE PUMEHSIET JOTUYECKHUE
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dbopMBI UM TPONEAYPHI,
croco0eH K pediaexcuu 1o
HOBOJy COOCTBEHHOH U

(hopMBI U TIPOTICAYPHI,
Croco0eH K pedraeKcuu mo
MIOBOJly COOCTBEHHOM 1

(GbOpMBI U TIPOLIETYPHI,
CHOCO0eH K pedreKcuu o
MOBO/IY COOCTBEHHOU U

qyKOH1 MBICIIUTEJIBHON | 4Y>KOW MBICIIUTEIIBHON 4y>KO! MBICIIUTEIILHON
JIeATeNIbHOCTH JeATeNIbHOCTU JIeATeIbHOCTH

YK-1.3 | OGyuaromuiics Ha OOyyarommiicst Ha OO0yuaromuiicst Ha
IPO/IBUHYTOM YPOBHE 06a30BOM ypOBHE IIOPOI'OBOM YPOBHE
AHAIN3UPYET UICTOUHUKHU aHAJIN3UPYET UCTOUHUKH aHaM3UPyeT UCTOUHUKHI
UH(POPMALIUH C LEJIBIO UH(pOpMaINU C LENbIO UH(POPMALIMH C LEIIBIO
BBISIBJICHHS UX BBISIBIICHUS X BBISIBIICHHS UX
IPOTUBOPEYM U ITOUCKA IIPOTUBOPEUUI! U MOKMCKA IPOTUBOPEYMH U ITOUCKA
JIOCTOBEPHBIX CYKIECHUN JOCTOBEPHBIX CYKICHUI JIOCTOBEPHBIX CYKICHUI

MIK-3.1 | Obyuarommuiics Ha OOyyarommuiicst Ha OO6yuaromuiicst Ha
MPOJBUHYTOM YPOBHE 0a30BOM YpOBHE BIaJIe€T | IOPOrOBOM YPOBHE BIIaJICET
BJIaJICET CIIOCO0AMHU croco0amMu HHTETPALUU Crocob6aMu MHTErpaluuu
UHTETpaIy y4eOHBIX y4EOHBIX IPEAMETOB Ul | y4EOHBIX MPEAMETOB JUIs
IIPEIMETOB JUIs OpraHu3aIuu OpraHM3aly pa3BUBAIOLIEH
OpraHu3alun pa3BuBatoliel yueOHoH y4eOHOIl esATeTbHOCTH
pa3BuBarolIei yueOHoi JEATEIIbHOCTH
JIeATeNIbHOCTH

IIK-3.2 | Obyuaromuiicsa Ha OO6yuaromuiicst Ha OOyyaromuiicst Ha
IPO/IBUHYTOM YPOBHE 06a30BOM ypOBHE IIOPOI'OBOM YPOBHE
UCMOJIb3YyeT HCIOIb3YyET UCIIOJIb3YeT
00pa3oBaTesIbHbIN 00pa3oBaTeNbHBII o0pa3oBaTesIbHBIN
MOTEHIM AT MOTEHIMAIl HOTEHIINAI
COLIMOKYJIBTYPHOH Cpeibl | COLIMOKYJIBTYPHOM CpEbl | COUUOKYJIBTYPHOU CpelIbl
pervoHa B IpenojjaBaHuM | perMoHa B IPENOJIaBaHuN | PETHOHA B NMPENOJaBaHUU
npeaMera B ydeOHOW M BO | IpeaMeTa B yueOHOU U BO | IpeaMeTa B y4eOHOM U BO
BHEYPOYHOH BHEYPOYHOU BHEYPOYHOMU JAEATEIBHOCTH
JESITETbHOCTH JESITEIbHOCTH

IIK-1.1 | O6yuatomuiicst Ha OO0yuatromuiicst Ha OO0yuaromuiicst Ha
IIPOJBUHYTOM YPOBHE 0a30BOM ypOBHE 3HaeT IIOPOTOBOM YPOBHE 3HAET
3HAET CTPYKTYPY, COCTaB U | CTPYKTYpPY, COCTaB U CTPYKTYpY, COCTaB U
JUIaKTUYECKUE eTMHULbl | AUJIAKTUUYECKUE €AUHULBl | AUJAKTHUYECKUE eIUHULIBI
peIMeTHON 00IacTu MpeIMETHOM 00J1acTH npeaIMeTHON obaacTu
(mpenosiaBaeMoro (mpernogaBaeMoro (mpemnoaBaeMoro
MIPEIMETA) MIpeaMeTa) IpeaMETa)

MK-1.2 | Obyuaromuiics Ha OOyyaromuiicst Ha OOyyaromwiicst Ha
MPOJBUHYTOM YPOBHE 06a30BOM ypOBHE yMeEeT IIOPOTOBOM YPOBHE yMEET
YMEET OCYLIECTBIISATh OCYILECTBISATH OTOOP OCYILECTBIISATH OTOOP
0oTOOp y4eOHOTO y4eOHOTO COIepKaHUS y4eOHOT0 COIePIKAHUS ISt
CoOJIepKaHus I €ro JUISL €70 PeAIn3alliy B €ro peaau3aiiy B
peaM3ally B pa3JInyHbIX | pa3Iu4HbIX (popmax pa3nu4HBIX (hopmax
dopmax oOydeHus B 00y4eHHs B COOTBETCTBUH | OOyYEHHSI B COOTBETCTBHUH C
COOTBETCTBUU C ¢ TpeboBanusamu PI'OC tpedoBanusimu GI'OC OO
tpeboBanusimu ®PI'OC OO | OO

IIK-1.3 | O6yuatomuiicst Ha OO6yuaromuiicst Ha OO0yuaromuiicst Ha
IIPOJBUHYTOM YPOBHE 6a30BOM ypOBHE IIOPOTOBOM YPOBHE
JEMOHCTPHUPYET YMEHUE JIEMOHCTPHUPYET YMEHUE JEMOHCTPHUPYET YMEHHE
pa3pabaTbIBaTh pa3pabaTbIBaTh pa3pabarbIBaTh pa3IMyHbIC

paznuyHbie POPMBI
y4eOHBIX 3aHSATHH,

paznuuHbie GOPMBI
y4eOHBIX 3aHSATHUH,

dbopMbl yueOHBIX 3aHATHH,
IPUMEHSTh METO/IBI,
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HNPUMEHSATh METOJIB,
NPUEMBI U TEXHOJIOTHU
00y4eHUs, B TOM YHCIIE
UH(OPMAIMOHHBIE

PUMEHSATH METO/IB,
MIPUEMBI U TEXHOJIOTHU
00yd4eHUs, B TOM YHCIIe
MH(POPMAIMOHHBIE

HPUEMBI U TEXHOJIOTHH
00y4YeHHs, B TOM YHCIIe
MH(OPMAIMOHHBIE

4. ®oH/ OLIEHOYHBIX CPECTB I TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH

4.1. ®oHABI OLIEHOYHBIX CPEACTB BKIIOYAIOT: KOHTPOJIBHBIE pabOThI, KOHCIIEKTHPOBAHHE
y4eOHBIX MaTepHajoB, 331a4H 10 OMOXHUMUHU, MUHUpPE(DEPaTHI.

4.2 Kputepuu OIICHHMBAaHUS CM. B TEXHOJIOTUYECKOH KapTe pedTHHra paboyeil mporpaMMel

JUCIUILINHEI

4.2.1. KpuTepuu olleHUBAHNSA 110 OLICHOYHOMY cpeacTBY 2. KoHTpoJibHBIE padoThl

Kpurepuu oneHuBaHMs KonnuectBo 6amioB (Bkian B
pEeUTHHT)

Onupaercst Ha U3y4EHHBIN TEOPETUUECKUIM MaTepua pu 2

OTBETE Ha BOIIPOC

[TpuMeHsieT 3HaHUs, HOTYYEHHBIE B CMEXHBIX 1

JMCIUTITHAX

OTBeT pacKpbIBaeT NOJIHOCTHIO TOCTABIEHHBIE BOIIPOCHI 2

MaxkcumanbHbIi Oau 5

4.2.2. Kputepuu onieHuBaHMs 110 01leHOYHOMY cpecTBY 3. KoHCeKTHI

Kpurepuu onieHuBaHus

KomnuecTBo 6amioB (BKIaj B
peUTHHT)

Marepuan CTpyKTypUpOBaH B COOTBETCTBHE C 4
BOIIPOCaMH, TPEOYIOIIMMH YCBOCHHUSI

Tpebyemblie BOMPOCHI PACKPBITHI HOJTHOCTHIO 5
NmeroTcs OMOXUMUYECKHUE CXEMBI, TTPEICTABICHBI 4
HeoOxouMble (POPMYJIbI U YpaBHEHMSI peaKIvii

MaxkcumaibHbIi Gaynt 13

4.2.3. Kpurepuu olleHUBaHUS M0 OLIEHOYHOMY cpeAcTBY 4: 3anaun

Kpurepun onennBanns

KonmnuectBo 6annoB (Bkjaz B
PEUTHHT)

Ornmpaercs Ha U3y4EHHBIN TEOPETUYECKUNA MaTeprall IIPH
peleHnn

4

[IpuMeHsieT 3HaHMSI, TOJTYICHHBIC B CMEXKHBIX
MUACIATUIHHAX

Bnaneer texnukoit pacueros. [Ipencrasiser
Pa3HOCTOPOHHUH U TOJHBIN aHAIN3, YCTAHABINBAET
IIPUYHUHHO-CIIEICTBEHHBIE CBS3U MEXKIY U3Yy4aEMbIMU
SIBIICHUSIMU

MaxkcuMabHBIA Oaut

4.2.4. Kpurepun onleHUBAHUS 10 OIIEHOYHOMY cpeacTBy 5. Munupedepar

Kpurepun ouennBanus

KomnuecTBo 6amioB (Bkaj B
pEeNTHHT)

HpI/I IIOATOTOBKE COO6I.H€HI/I$I HCITIOJIb30BaHbI
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PEKOMEH/IOBaHHbIE UICTOYHUKH WITH TT0I00paHHbIe
CTYIGHTOM y4eOHbIe T0coOUs, MOHOTpad K, HAyIHAs
NepUOMKA 0 N30paHHOH TeMe

Tema pacKphbITa HOIHOCTEIO. 3
I'paMOTHOE BIaJI€HKHE TEPMHUHOIOTUEN 2
MakcuMabHbIN 0auT 8

5. OHeHO‘IHLIe cpeacrea (KOHTpOJ'ILHO-I/ISMepI/ITeJH)HLIe MaTepI/Ia.]'ILI)

5.1. OueHo4HbIe CpeACTBA VISl IPOMEKYTOUYHON aTTeCTALUH
5.1.1. Bonmpockl Kk 3K3aMeHy

1. Amunoxkucnotsl. HomeHnknarypa, crpoenue. Ontuyeckast 13oMepusi, XMMUYECKHE CBOMCTBA 0~
AMHHOKUCIIOT.

2. Ilentuapl. O6pa3zoBaHKe NENTUAHOMN CBA3U, IPUPOJIA U OCOOEHHOCTH NENTUIHON CBSI3H.
CrpykTypa u GyHKIHMN OHOJIOTUYECKU aKTHUBHBIX enTuoB. Kinaccudukanus nenTuaos.

3. benku. [lepBuunas crpykrypa 6enkoB. OnpeneneHue mociae10BaTeIbHOCTH aMHHOKHUCIIOT B
OemnKax.

4. BropuuHas cTpykTypa Oenka. o-Crupaib 1 ee Xapakrepuctuka. 3-Ckiaadarslii JIUCT U
xapakTepucTtuka. CBepXBTpUUYHAsI CTPYKTYpA.

5. Tpernunas cTpykTypa 6enka. CBsi3u, MOJAEPKUBAIONTNE TPETUUHYIO CTPYKTYpPY Oeika. JJomeH.
6. UerBepTHuHas CTPYKTypa Oeka. DNUMoJIeKya, CyObeAnHUIIBL.

7. ®epmenTsl. OTMYre OSIKOBBIX OT HEOCITKOBBIX KaTanu3aTtopoB. Kiaccupukanus hepMeHTOB.
8. Ctpoenue ¢pepMeHTOB. AKTUBHBIHN LIEHTP. AJUIOCTEpUUYECKUI LIEHTp. MexaHu3M AelCTBUS
(hepMeHTOB. 3aBHCUMOCTH CKOPOCTH (PePMEHTATUBHOMN PEaKIMU OT KOHIIEHTpaIuu GepMeHTa U
cyOctpara, TeMmnepatypsl, pH.

9. Yraesoapl. Onpenencune. Knaccudukarus, pyakuun. Monocaxapuasl. OnpesieneHue,
knaccupukanus. CtepeonzomMepusi MOHOCAXapH/IOB.

10 du-, oquro-, mosmcaxapuasl. CTpoeHue, CBOMCTBA, (DYHKIHH

11. Hykneo3u sl 1 Hyks1eoTuIbl. [IprMepsl NUPUMUIMHOBBIX U IIYPUHOBBIX HYKJICO3HIOB U
HYKJIEOTHA0B. TUIBI M PYHKIIMU HYKJIEOTHIOB.

12. CpaBuurenbHas xapakrepuctuka JJHK u PHK.

13. [lepBuyHas CTpyKTypa HYKIEHMHOBBIX KHCIOT. [IpaBuia Yapradda. Bropuanas ctpykrypa
JHK. Tpernunas ctpykrypa JIHK.

14. OcHoBuble Buab! 1 pyHkuun PHK.

15 OGmeH yrneBoaoB. I'nukonn3. OCHOBHBIE 3Tallbl U peaklUU. JHEpreTu4eckuii 3 eKT.
Perymsanus.

16. OxucnurenbpHOE 1eKapOOKCHIINPOBAHKE TTHPYBaTa

17. Iuxn Kpebca. OcHOBHBIE peakiuu. DHepreTuyeckuii agdext nukia Kpedca.
Ampubonnyeckue peakuuu. Perymsuus uukia Kpebcea.

18. Ilento3odochaTHbII HUKIT: OCHOBHBIE PEAKIMH, SHEPreTHUecKuil 3¢ eKT, 3HaUeHHe.

19. [IsixaTenbHas 1enb. OCHOBHBIC KOMITOHEHTH MUTOXOHPHUATBHON JABIXaTeILHON TSI .
Xemunocmoruueckoe conpsikenue 20. Ctpoenne AT®-cuntassl u cuate3 AT®. Pazobmenue
IbpIxaHus v pochopuapoBaHus.

21 Penmukanus npokapuor (E. coli). XapakrepucTuka 3TanoB permKaniy 1 GepMeHToB,
Y4acTBYIOUINX B PEIUIUKALIUU.

22. Perutnkanusi 3ykapuoT. XapakTepUCTHKA ITANOB PEITUKALMK U (EPMEHTOB, yYaCTBYIOIIHX B
permukammu. Pemapanus 23. Otnuuus perumkanuu sykapuot 1 npokapuot (E. coli). Drambr u
(epMeHTHI.




24. Tpanckpunius. XapaKTepUCTHKA 3TANOB TpaHckpumuu. KoBaneHTHas Moaudukams
MarpuyHoi PHK. Perymsanus tpanckpunuumn

25. Tpancnauus. 'eneTH4eckuii KOJ: OCHOBHBIE XapaKTePUCTUKU. XapaKTePUCTHUKA STAIOB
tpanciauuu. onaunr 6enkoB. [locTTpancisaunonnas Moaudukanus 6eakoB. Perymsmus
TPaHCISILIHU.

26. B-oxucieHne JKUPHBIX KUCIOT. AKTUBALIUS TPUALMITIUIIEPUHOB, 3aIIACEHHBIX B )KUPOBOI
TKaHU. AMIKAPHUTUHOBBIA IEPEHOCUHK.

27. OKHCJICHNE HACBIIICHHBIX JKUPHBIX KUCIIOT C YETHBIM M HEYETHBIM YHCIIOM aTOMOB YIiepoJa
28. Perynsuus OKUCIEHUS KUPHBIX KUCIIOT.

29 B-okucieHre JKUPHBIX KUCIOT. OKHCICHNE HEHACBIIICHHBIX U TTOJTUHEHACHIIIICHHBIX KUPHBIX
KHCJIOT.

30. ®-OKUCIEHHE )KUPHBIX KUCIIOT.

31. Karabomm3m amunokuciot. [TupugokcanbdocdaT kak mpocTeTudecKast rpyIimna
aMuHOTpaHc]epa3. MexaHn3M TpaHCAMUHUPOBAHHUS AMHUHOKHUCIIOT.

32. OcHOBHBIE MTPOIYKTHI KaTab0IM3Ma 0-KETOKUCIOT. (3HATH MO TPYIaM KaKie aMUHOKHUCIIOTHI
JA0T TOT WJIK UHOM MPOJYKT)

33. Lluk;1 MOYEBHHEI U €ro cBs3b ¢ nukioM Kpebca. Acnaprar-aprunuHcykimHaTHbIN myHT [[TK.
34. ' Tr0K030-aJTAaHUHOBBIN ITHKIL.

35 Knerounslii curnanuar. OCHOBHBIE BU/BI CUTHAIMHTA.

36 G-6enku. bera-aapeneprudeckas nepenada curnana. [Ipekpaiienue curaana u
JIeCEHCUOUTH3AIIHSL.

37. Axrusamust CAMP-3aBucumoii nporenHkuHasbl A. benku-aganrepsr. AKAP

5.2. OueHo4YHbIe CPEACTBA IJIsl TEKYIIEr0 KOHTPOJISI YCIeBAeMOCTH

5.2.1. KonTpoabHbie padoThl (0LEHOYHOe cpeacTBo Ne2)

AMHMHOKHCI0THI, Oeaku. Kinaccndpukanus 0enxoB. PepmMeHTHI

1) XuMuueckre CBOMCTBA aMUHOKHUCIIOT. Peakiiuu 1o aMMHOTPYIIIE U KapOOKCHUIIBHOM IpyIIe.
OTHolIEHNE aMUHOKHUCIIOT K HarpeBaHu1o. JIakraM-1akTUMHas TAyTOMEpHS.

2) Ctpyktypbl 6enmkoB. CTpoeHHE TeNITHIHOM CBSA3HM, BUIbI BTOPUYHOM CTPYKTYpbI. CBs3H,
MOJIICP>KUBAIOLIIE TPETUUHYIO CTPYKTYpY Oenka. UeTBepTUUHAs CTPYKTYpa.

3) Omnpenenenue CTPyKTYphI mentuaoB. Metoabl Damana, CaHrepa, MacC-CIIeKTPOMETPHSL.
4) Onpenenenue NoHATHs pepMeHT. Mexanu3m neiictBus pepmentoB. Kitaccugukarus u
cTpoeHue. Posb HEKOBAJICHTHBIX B3aUMOJICHCTBUI B ()epMEHTATUBHOM INPEBPALLIEHUT
cyocTpara.

5) Banusinue pH, Temmeparypsl 1 KOHIICHTPAIMH CYOCTpaTa Ha CKOPOCTh ()epMEHTATUBHOMN
PEAKIMH.

6) [MousTtus kodakrop, kopepMeHT, arnoGepMeHT, X0IT0PEPMEHT, TPOCTETUIECKAS IPYIIIA.

BuoxuMusi HyKJ1€HHOBBIX KHCJIOT

1. Xumuueckue CBOWCTBA MUPHUIMHA, MUPUMUANHA U MypuHA. CBS3b 3JEKTPOHHOTO CTPOSHUS U
PEaKIMOHHON CITOCOOHOCTH JAaHHBIX TETEPOIUKIIOB.

2. Hyxneotunsl, Bxoasuue B coctaB JIHK u PHK. Ctpoenue Hykineotua.

3. Ctpoenne JJHK. CTpyKTyphI — IepBUYHAS, BTOPHYHAS, TpETHYHAs. [ ICTOHOBBIE OEITKH.

4. Ormmunsa IHK u PHK.

5. Turer PHK. 12 TumoB, ux KpaTkas XapaKTepHUCTHKA.

CyOcTpaTHoe u okucanTebHoe pocopunuposanue . /[pixarebHas nenb

1. TepmonHaMHUUYECKHE OCHOBBI OMOAHEPTETUKH KJIETKHU. PacdeTbl n3MeHeHU CBOOOTHON SHEPTUH
2. AT® xak mepeHOCUYHMK CBOOOJTHOW >HEpruu B KieTke. CTPYyKTYpHbIE OCHOBBI CYIIECTBEHHBIX
M3MEHEHHI cBOOOJHOMN 3Hepruu npu rujgponnze AT u nepenoce pocaTHbIX rpynmaMu
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3. DHepreTHuYecKuil BBIXOJ TIMKOJM3a, OKHCIUTEIBHOTO JeapOokcuianpoBanusi nupysata, L[TK,
0eTa-OKHCIICHUS )KUPHBIX KUCIOT.

4. Bwicokosneprernueckue Gocdarsl. CydbcTpaTHoe GochopuaupoBaHue: MPUMEPhI, MEXaHU3MBbI
5. CocraB u opranuzamus ITL. MeToabl n3yueHus nepeHoca 31eKTpoHoB B IT1]

6. DHepreTuka 3J1eKTPOHHOTO TPAHCIIOPTA

7. MexaHu3mMbl xemuocMoca. Jloka3aTenbcTBa posivd IPOTOHHOTO rpaareHTa B cunteze ATO

8. Ctpoenne AT®D-cuHTa3bl 1 MEXaHU3M BpaIlaTeIbHOTO KaTajnu3a

9. Perynsimust okucnutesbHoro (hochopriInpOBaHUs

5.2.2. Bonipocsl, Tpedyolue ocBelleHUsI B KOHCIEKTaX (0LleHOYHOoe cpeicTBO Ne3)
IIpupoansbie yriaeBoasl U aunuabl. CTpoeHue, cBOicTBA, 0M0J10THYECKAS POJIb.

1) ®opmyJibl TITFOKO3bI, MAHHO3bI, FAJIAKTO3bI, PUO03bI M (PYKTO3BI

2) Myraporaius, aHOMepbl

3) XuMuuecKue CBOMCTBA MOHOCAXapHIOB

3.1) AueTWIrIIOKO3aMHHBI M IPOTEOTTTMKAHBI.

4) Tucaxapupl - caxaposa, MajibTo3a, J1akto3a. CTpyKTypa, CBsI3U U HEePMEHTBI, KOTOPbIC U3
THIPOJIH3YIOT

5) Monucaxapuasl. Kpaxmai, rimkore, mesuiono3a. CXoncTsa U OTINYHSL.

6) Jlunuael. Tpuriuiepu s - crpoeHue, GEPMEHT, KOTOPBIN KX THIPOIU3YET, TJC 3a1acaloTCs.
OTtnuyre HachILEHHBIX U HeHachleHHbIX TAIL (o ¢pusudeckum cBOHCTBaM)

7) ®ochonunuabl. CTpykTypa o0rasi, kakoBa GpyHkius ux. @opMmyibl 3HaTh
¢bochaTtuanasTaHOIAMKHA, -XO0JIMHA, -cepUHa. Tunsl Gpocdonunas u cBsi3u, KOTOPbIE OHU
THIPOIU3YIOT.

8) ®ynkius pocharuaununo3ut-4,5-6ucdocdara

9) o6mas cxema chunrodochonunua0B, HEPeOPO3UI0B, IEPAMHIOB

10) Diiko3anounsl. CtpykTypa u pyHKuuu. Kakue mpon3BogHbIe U3 HUX CHHTE3UPYIOTCS H HX
XapaKTEePUCTHKA.

11) CgoiicTBa MeMOpaH

XuMH4YecKkue CBOMCTBA aMUHOKHCJIOT

1 Amunoxkucnotsl. CTpoeHue, kiaccudukanus, CBOUCTBa

2 buonoruyeckas pojib aMUHOKHUCIIOT

3 HunruapuHoBas peakiyst Ha anb(a-aMIHOKHCIOTHI

4 KcaHTOIPOTEHMHOBAs PeaKIMs Ha IUKINYECKHE AMUHOKHCIIOTHI

beakun. ®epMeHTHI

1. YpoBHU cTpYKTYypHOI Opranuzanuu Oenka.

2. OU3NKO-XMMHUYECKHE CBOICTBA O€JIKOB: HOHU3AIMS, pACTBOPUMOCTD, U303JIEKTpUYECKast TOUKA.
3. Kimaccudukanuu 6eaxoB. DepMeHTEHI.

4. Ocobennoctu crpoenus pepmenrta. Kopakropsl: KohepMeHTHI, IPOCTETUYECKHE TPYIIITbI, HOHBI
MeTasioB. Poib BUTAMMHOB B (yHKIIMOHUPOBAHUM (pepMeHTa

3. CymHocTs Katanusa. OcoO0eHHOCTH (PepMEHTATUBHOTO KaTaIu3a.

4. AKTHBHBIN U alJIOCTEpUUECKH HeHTpbl. CeluPpUUHOCTD JeHCTBUS PEPMEHTOB

5. Teopuu GpepMeHTaTUBHOTO KaTalin3aToOpoOB

6. Kimaccudukanus u HOMeHKIIaTypa (PepMEHTOB

HyK.]'ICOTI/I}]bI N HYKJICHHOBbIC¢ KHCJI0TbI

1) XuMuueckue CBOMCTBA MUPUMHA, MHPUMUIMHA U TyprHA. CBS3b 3JICKTPOHHOTO CTPOCHHS U
PEaKIMOHHON CIIOCOOHOCTH JaHHBIX T€TEPOIUKIIOB.
2) Hyxneotunsi, Bxoasuue B coctaB JIHK u PHK. Ctpoenue Hykiieotua.
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3) Crpoenne JITHK. CTpykTypbl — IepBUYHAs, BTOPUYHAS, TpETHYHASL. [ HICTOHOBBIE OCITKH.
4) Otnnuus JJTHK u PHK.
5) Tunet PHK. 12 THIOB, X KpaTKas XapaKTepHUCTHKA.

Martpu4Hbie 6MOCHHTE3bI

. Perukanus y npokapuor 1 y 3yKapuoT

. Penapanust

. Tpanckpunuus. [IpoliecCUHT TEPBUYHBIX TPAHCKPUITOB Y MPOKAPUOT U Y 3YKAPHOT.

. [Ipoueccunr MPHK. Crinaiicunr, criaiicocoma

. Tpancasus. AKTUBaLKsg aMUHOKUCIIOT. Xapakrepuctrka amuHoauitTPHK-cunTeras
. TpaHcasus y npokapuot

. OCOOEHHOCTH 3TANOB TPAHCISAIUHN Y 9YKapHOT

. @onaunr. [TocTTpancnsunoHHbIe MOU(UKAIIMY OETIKOB

. MUHruburopsl MaTpUYHBIX OMOCHHTE30B

10 Perynsimust GuocunTe3a 0eIKOB y MPOKapHOT Ha pumepe Lac-onepona u Trp-onepona
11. Perynsiiust OnocuHTE3a OCITKOB Y 3YKapHOT

OCoOoO~NO O WDN -

MeTabom4ecKkue MyTH YIJIeBOAHOI0 00MeHa

1. Peaknuu rimkonusa, amutoctepudeckue Qepmentel. CybctpatHoe (ochopunupoBanue B
TITUKOJIH3E

2. OKuCIUTENHLHOE EKapOOKCUIMPOBAHUE TUPYBATa

3. Ilenro3odocdarHblii myTh.

3. I'mukorenes. @epMeHTHI, PEryIIsIHsI

4. I'nukorenonuns. @epMeHTHI, PEryIsaLys

5. I'mokoHeorenes

6. MexaHH3MBI TOMEOCTaTUPOBAHMS TIIOKO3bI KPOBU. | OpMOHAIIbHAS PETYISAIUS TIIMKOTeHE3a |
TJIMKOTEHOITN3a

Meta0oan4eckue myTH JHITHIHOr0 00MeHa

1. JIunonu3 u nunorenes. @epMeHThl. Perynsanus
2. beta-oKkHUCIeHHUE )KUPHBIX KUCIOT
3. CuHTE3 KUPHBIX KHCIOT

5.2.3. 3agaum (oueHo4yHoe cpeacTBo Ned)

K pa3zneny AMHHOKHCJIOTBI, ENTHABI, 0ea1KH. DPepMeHTbI

1. Hamummre ¢opmyny neHtanentuja acn-paa-riay-geH-mu3. O6o3Haubre N u C KOHIIBI,
MOTYEPKHUTE NENTUIHBIE CBS3H. 3alUIINATE IPYTOM MENTH]I C TAKAM K€ COCTABOM aMHHOKHCIIOT.
2. Hanumure GopMynly rekcanentuja, cojaepskamiero mo 2 ruapopoOHbIX OCTaTKa, 2 KaTHOHHBIX
ocTaTKa, 2 aHMOHHBIX OCTaTKa, MO0 OJHOMY C TUAPO(HILHBIMU HE3apsDKEHHBIMH W aHUTOHHBIMU
panukanamu. [Tokakxute MyHKTUPOM CBSI3U, BOBHUKHOBEHHE KOTOPBIX NMPUBOJUT K allb(a-Crupaiu.
BemummTe aMHHOKUCIIOTHBIE OCTATKH, PaIMKabl KOTOPBIX MOTYT y4acTBOBaTh B THAPO(POOHBIX
B3aMMOJICHCTBHAX, B 00pa30BaHUU MOHHBIX U BOJOPOJHBIX CBSI3EH
3. Bribepure W3 TpEACTAaBICHHOTO0 HIDKE CIHCKA aMHWHOKHCIOT a) aMHHOKHCIIOTEHI,
pacrionararolecs BHyTpH 0€1KoBOH 17100yibl; 0) aMUHOKHCIIOTY, CIOCOOHYIO 00pa30BaTh HOHHYIO
CBS3b C JIN3; B) aMHHOKHCIIOTY, CIOCOOHYIO 00pa30BaTh BOJIOPOTHYIO CBSI3b C acCIl.
4. Ilpu xakoM 3Ha4eHUU pH MOKHO JIETKO Pa3/IeNUTh C OMOIIBIO 3JIEKTpodope3a JUMETTUABL: TJI1-
JIM3; acI-BaJj; ana-Tuc?
5 Ecnu mepcTsiHble HOCKU MTOCTUPATh B TOpsiYel BOJIE, a 3aTEM BBICYIIUTH B JIEKTPOCYLIMIIKE, OHU
cTaHOBSATCA MeHblIe. OOBSICHUTE ITO SBJICHHE, OCHOBBIBAACh HA CTPOEHHUHM allb(ha-kepaTuHa. [louemy
LIEJIK HE JaeT TaKou ycajaku?



6. Monekyna kapOOKCHUTIENTHIa3bl COCTOUT U3 307 aMUHOKUCIIOTHBIX OCTATKOB B OJHOM 1enu. Tpu
TJIaBHBIC KaTaJIMTHYECKUE TPYINIBI B aKTUBHOM LieHTpe — apr 145, tup 248,rmy 270. Ecnu 0651
MOJIEKYJIa MpeicTaBisiia anbga-crupaib, KaKuM ObUIO Obl paCCTOSIHUE MEX]Ty STUMHU OCTaTKaMu?

7. Kakum Oyner umcio o0OpoTOB KapOOaHTHApa3bl, €CIU MPHU ONTUMAIbHBIX YCIOBUAX 10 MKr
YUCTOW KapOoaHTUApPa3sl KaTam3upyroT ruaparamnuio 0,3 r CO2.

8. PaccumraiiTe yaenpHYI aKTUBHOCTH AalleTUIXOJMHACTEpa3bl, eciu 5 mr ¢epmenta 3a 30 ¢
pacemistoT 200 MKMOJIb alleTUIXOJMHA.

9. TonyOum, comepkaBImIMecs Ha OKCIEPUMEHTAIBHOW JHETE, YTPAuMBaOT CIOCOOHOCTh K
HOPMaJbHOW KOOPJMHAIIMM JBUKCHHUM, MOANEPKAaHUIO PaBHOBECHUSA. YPOBEHb NMHPYBaTa B KPOBU
rony0eil 3HaUYUTENHbHO TpEBbIIaT HOpMY. [lpyu ckapmiMBaHMM MsICAa 3TU CUMITOMBI MTPOXOIUIIH.
OO0BsicHATE 3TU HAOIIOIEHUS.

K pazgeny 2.

OO01ue NPUHIUIIBI OPTAHU3ALMH U PeTryJIsiiMU MeTadoIu3Ma.

1. ITpu cunteze ATP u3 ADP u P u3menenue ctangapTHOM CBOOOTHON YHEPTUU COCTABIISAET
30,5 x/Ix/monb. B renaronurax yenoseka, eciu uznonornveckue konueHrpamuu ATP, ADP u P
cocrasistroT 3,5, 1,50 1 5,0 MM cOOTBETCTBEHHO.

2. B3pocbrit yenoBek ¢ maccoii Tena 70 kr monydaet ¢ nuiei B ¢yt okosio 2000 kkan (8,360
k/[x). Halinure maccy AT®, cunresupyemoii B TeueHue cytok, ecnu KITJI cunreza ATO
coctaisieT 30%

3. [lapueranbpHbie KIETKH KEITYyAKa COAepkKAT MEMOPaHHBIE «HACOCHD», KOTOPbIE 00€CIIeYHBAIOT
TPAHCIIOPT UOHOB BOAOPO/Ia U3 IIUTO30J1s1 3TUX Ki1eTok (pH 7,0) B skenynok, obecrieunBas
KHCIIOTHOCTB kenynouHomy coky (pH 1,0). Haiiaure cBoO60aHY O SHEPTHIO, HEOOXOIUMYIO LIS
TpaHcmopTa 1 MOJIb HOHOB BOJIOPO/Ia C MTOMOIIBIO 3TOTO Hacoca.

Meta0on4eckue NyTH yriieBoJHOro o0MeHna

4. 3anumure cyMMapHble YpaBHEHUS MEpBOU U BTOPOi cTtaauii raukonusa. MizMeHeHus
CTaHJIapTHON CBOOOJIHOM 3HEPTUH i epBoro ypasHeHus +0,56 kkan/Moiib, 17151 BTOPOTO
ypaBHEHHMS -15 KKa/MoJib. 3alMIIUTEe CyMMapHOE ypaBHEHHE IPEBPAILEHHs [JIFOKO3bI B JIAKTaT,
paccuyuTaiiTe ”3MEHEHHE CTaHIapTHOM CBOOOHOM SHEPTHH BCETO TNMKou3a. Paccunraiite
M3MEHEHHE CBOOOTHOM SHEPTHH B X0/1€ TJIMKOJIN3a IPU KOHLEHTPALHUIX pearupyrolirux BeecTB:
rimoko3a — 5 MM, nakrar - 0,05 MM, AT® — 2 vM, AZI® — 0,2 MM, ®u — 1 MM.

5. HenocratouHocTh THaMHMHA (BUTaMUH B1) NpuBOIUT K cepbe3HBIM HapyILIEHUSIM HEPBHOMN
CHCTEMBI, NPOSIBIISIIOIIUMCA B (hopme 3a0osieBanus 6epu-6epu. B kakux myTax katadbonusma
y4acTBYIOT MPOU3BOHbIE THAMHUHA? [loyeMy roJ0BHOI MO3T IO CPaBHEHHIO C IPYTHMU TKaHIMU U
opraHamu B OOJBIIEH CTENICHN CTPAJAET OT HAPYIICHHUS B OTUX MyTAX?

6. Ecu mpomyckaTh uepes cep/ie KpoBb 0€3 KUCIO0po/ia, TO MBIIIIA TOTPEOIISET IIII0K03Y CO
CTallMOHApHOM ckopocThio. [ToueMy mpu oboraieHuu KpoBU KUCIOPOJOM CKOPOCTh MOTPeOIeHUs
TJIFOKO3bI PE3KO MAaJIaeT, a 3aTeM YCTaHABIMBAETCS HA HOBOM, 0oJiee HU3KOM ypoBHE. OObICHUTE
3TOT 3¢ deKT, onupasich Ha 3HAHUS 00 aJIOCTEPUUECKON PETyIsaLnun

7. CKopoCTb IpeBpalleHus INIMKOTeHa B III0K030-6-(pochaT B MBIIIEYHOM TKaHU OIpeaesieTcs
OTHOIIEHHEM KOHIIEHTpaluii akTUBHON (hocopuinasel a 1 MeHee akTUBHOU (ocopuiiassl b.
Omnpenenure, Kak U3MEHUTCS] CKOPOCTh PACIICTUICHUS TIIMKOT'€Ha, €CIIM 00pa3ell MBIIIEYHOH TKaHH,
coziepkamuii rmukoreH-pochopuinazy, oopadorats a) kuHazoi pocopunassl u ATP; 6) PP1; B)
aJ{peHATNHOM.

JInnmuaHbI 00MeH

1. Cpeny OCHOBHBIX MUTATENbHBIX BEUIECTB TPHALIMIITIIMIEPUHBI CAMbIE SHEPrOEMKHUE CyOCTpaThl
okucinenus. a) Ecim 15% maccel Tena B3pocnoro yenoseka (Maccoit 70,0 kr) nmpuxoaurcs Ha
TPUALMITIILEPHUHBI, KAKOB CYMMAapHBIH 3aac YHEPTUU B BUJI€ TPUALMITIMLIEPUHOB, KaK B
KHUJIOJDKOYIISIX, Tak U B Kuutokanopusix? 1,00 kkan = 4,18 k/[x. 6) Ecau moTpeOHOCTH B SHEPruu
coctapisieT mpuMmepHo 8400 k/[x/cyT. (2000 kkan/cyT), CKOIBKO BPEMEHU CMOT OBl MPOKUTH
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YEJIOBEK, €CITU OKUCIIEHUE KUPHBIX KHCIIOT, 3aIlIaCEHHBIX B BUJI€ TPHALMIITIIULIEPHHOB, OBLIO OBI
€IMHCTBEHHBIM UCTOYHUKOM SHEPTUu?

2. [1pu onHO¥M U3 HacIeICTBEHHBIX (OPM MHUACTEHUHU B CKEJIETHBIX MBIIIIaX HaOII0gaeTcs HU3Kas
aKTUBHOCTH (PEPMEHTOB CHHTE3a KapHUTHHA. Kak 3T0 0Tpa3uTcst Ha CKOPOCTH MOTPeOIeHUS
KHCIIOpO/ia CYCIIeH3Ue MUTOXOHIPHII MBIIIIIBI TIPY UCIIOJIB30BAaHUU B KauecTBe cyOcTpara
OKHCJIEHUS NAJIbMUTATA.

3. Kaxue n3menenust Metabonm3Ma MOBJICUYET 32 COOON MyTallHs MBIIICYHOW KapHUTHH-
amuiTpancdepassl |, mpu KOTOPOH MyTaHTHBINM OEIIOK TepseT CPOICTBO K ManoHuI-CoA, HO
COXpAaHSIET CBOIO KaTATUTUYECKYIO aKTUBHOCTb?

4. CKOJIBKO ITUKJIOB O€Ta-OKUCIICHUS TPEOyeTCs ISl IOJTHOTO OKUCIICHUS aKTHBUPOBAHHON
OJIEMHOBOM KHCJIOTBI

5. Ilpu ronoiaHuy ¥ HEKOHTPOJIUPYEMOM MabeTe: MOCKOJIbKY TKAHU HE MOTYT BOCIIOJIb30BaTh-
Csl TJIFOKO30M, BMECTO 3TOT'0 OKHUCIIAIOTCS B OOJIBIINX KOJIMYECTBAX KUPHBIE KUCIOTHI. XOTS
anetus-CoA 1 He TOKCHYEH, MUTOXOHJIPUH JTOJKHBI IIpeBpaiiath aneTuii-CoA B KETOHOBBIE Tea.
Kakas npobnema Bo3HuKIa Obl, eciiu aneTii-CoA He Mor Obl IpeBpalaThCsi B KETOHOBLIE Teja?
6. Kax m3meHuTcst MeTaboIu3M >KUPOB MPH MyTarun aneTuia-CoA-kapOOKCHIas3hl, B pe3yiIbTaTe
KOTOpoii octatok Ser, B HOpMe pochopunupyemsiii AMPK, 3amenen octatkom Ala? Yrto
IIPOU30MJET, €CIIM TOT K€ OCTATOK Ser 3aMEHUTh 0CTaTKOM Asp?

7. Hanmumure uToroBoe ypaBHeHHEe OMOCHHTE3a MAIbMHUTATA B IIEYEHU KPHICHI, HAUAB C
MUTOXOHIpHalibHOTO aneTuia-CoA u nuto3onsHbix NADPH, ATP u CO2.

8. Cxonbko mosekyn AT® tpeOyercs A CMHTE3a TPUMAJbMUTANTA U3 MIULIEPUHA U TTalbMHUTaTa?
9. Auermin-KoA-kapbokcuasa cyniecTByeT B IByX (hopMax: MpOTOMEp M aKTUBHBIN MOJTUMED.
[{uTpat u U30LUTPAT CBA3BIBAETCS C IPOTOMEPOM U YBEIMUYUBACT aKTUBHOCTH (hepmenTa B 10 pas.
OO0BsicHUTE, KaK 9TU CBOMCTBA COTJIACYIOTCA C PETYIISATOPHOM posibio aneTuia-CoA-apOokcuiassl B
OMOCUHTE3E )KUPHBIX KUCIOT.

ITI. OxucaureasbHoe ¢pochopuaIupoBanne

1. BanumuTe cymMMapHoe ypaBHeHHe nepeHoca 31ekTpoHoB oT HAJIH na O2. CrannaptHeie
BOCCTaHOBUTENbHBIE oTeHIManb! 11 nap HAJTH/HA I+ u 2 O2/H20 pasnst -0,32 u +0,82
COOTBETCTBEHHO. 1) Beruncnure Benuunny E0' aToii cyMMapHOi peakuuu; 2) BBIYUCIUTE
M3MEHEHNE CTaH/IapTHOM CBOOOIHOM HEPIUH I ATOU peakiuu; 3) CKoJIbKo MojieKysl ATO
MO>KHO TEOPETUYECKHU CUHTE3UPOBATH 3a cueT 3ToM peakuuu, ecnu GO cunreza ATD paBHa

+7,3 KKaJ/MOJb.

2. BeiieneHHble MUTOXOHIPUN MHKYOUPYIOTCS B Cpejie C MUPYBAaTOM B KauecTBe cyOcTpara
okucyenus. Kak uamenunrcs pH cycrieH3nn MUTOXOHIpHUM TPH UMITYJILCHOM MoAaue Kuciopoaa?

3. lob6aBnenne aHTHOMOTHKA aHTUMULIMHA A B CYCTICH3HIO MUTOXOHJIPUH COMTPOBOKIAACTCS PE3KIM
YTHETEHUEM TOIJIOUIEHUS Kuciaoponaa. CHEKTpaiabHBIA aHaIU3 IOKa3aJl, YTO IEPEHOCUUKH
anektponoB Mexay HAJIH u nmroxpomom b mepermmid B BOCCTaHOBICHHOE COCTOSIHHE, a
MIEPEHOCUYUKHU MEXKAY LIMTOXPOMOM ¢ M KHCIIOPOJIOM B OKUCIIEHHOE COCTOsIHME. Kakoil IbIXaTenbHbII
KOMIUIEKC HHruoupyercs antumunuHoM A? Kak 310 oTpasurca Ha cuHrese ATO? Ilouemy
nobaBiieHNe aCKOPOMHOBOW KHUCIIOTHI BOCCTAHABIMBAET AbIXxaHue U cuHTe3 AT MuToxoHIpusmu?
4. OgHa W3 TUNOTE3 CBS3BIBAET MOBBINICHHYIO WHTEHCHUBHOCTH JHEProOoOMEHa TOMOMOTEPMHBIX
KHUBOTHBIX C OoJiee BBICOKOH YeM Yy TMOHKWIOTEpPMOB MPOBOJUMOCTBIO MX BHYTPEHHEU
MUTOXOHJIpHAJIbHOM MeMOpaHbl JUIsi MPOTOHOB Bojaopoaa. llpemioxure crnocod - Kak MOXKHO
OLIEHUTb CTETEHb Pa300IIeHNs B IperapaTax BbIICIEHHBIX MUTOXOHAPHI.

5. B mocneanue ro/ibl MOsBISIOTCS JOKA3aTENbCTBA, YTO OTENIbHBIE JIbIXaTeIbHbIE KOMIUIEKCHI
MOTYT OOBEIUHATHCS B €AMHBIN CylIepKOMIUIEKC — pecniupacomy. Kakue npenmyiecTBa MOTyT
OBITH Y TAKOTO MEXaHU3Ma MepeHoca 31eKkTpoHoB B DT ?
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6. B cycnensuio MHUTOXOHIpHH n006aBuan 2 mMMoib nupyBara U 2 mMmonb AJI®. Ckopoctb
OKHCIICHHMs NMUPYBaTa U3MEPsJIM 10 IOINIOLIEHHUIO KHcaopoda. Yepe3 HEKOTOpoe BpeMsl peakuus
npekpaTtuiack. O0bscHUTE - ouyeMy. CKOJIBKO MMOJIb TUPYBaTa HEJTOOKUCIUIOCH?

O0MeH aMHHOKHMCJIOT

1 bakrepus Methylophilus methylotrophus mosker cunTe3npoBaTh GEITOK M3 METaHOJIA ¥ AMMHAKa.
KonuyectBo Oenka, mpou3BoauMoro Oaktepueil, ObIJI0 yBeTUUEHO Oyiarofapsi TOMy, YTO B T€HOM
M. methylotrophus metomamu pexombunaimu JJHK ObUT BCTpOCH reH TiIyTaMaTAeruaporeHassbl 13
E. coli. O0bsicauTe, MOUYEMy 3TH MaHHITYJISAIUU C TEHAMH YBEJIUYMIM BBIXO]T OCJIKa.

2. [Mupunokcanspochar (PLP) momoraer karaau3upoBaTh XHMHUUYECKHE IIPEBPAILCHUS,
COITPOBOKIAIONIUECS yIATICHUEM OJTHOTO MIIM JIBYX aTOMOB YIJIEPO/1a U3 MOJIEKYJIBl AMHUHOKHCIIOTHI.
Tak, dbepmeHT TpeoHMHCHHTa3a (cM. puc. 22-15) ocymectBisier PLP-3aBucumoe mpeBparieHue
docdoromoceprna B TpeoHUH. [Ipeaioxkure MEXaHu3M STOU PEaKIUH.

3. Ectp nmBa cmocoba oOpasoBanusi acmaparuHa u3 acmaprtata B npucyrctBuu ATP. Muorue
OaKTepUM HMMEIOT acTaparHHCHHTETa3y, KOTOpas HCIOJb3YeT MOH aMMOHHS B KAauecTBE JOHOpPA
a30Ta. ¥ MJICKOMMTAIOIIMX aclapariHCHUHTETa3a UCMOJIb3yeT B KAUeCTBE JOHOPA a30Ta INIyTaAMHH.
YuurteiBas nocienyromue 3atpatel ATP (s cuHTe3a TiayraMuHa), ToYeMy K€ MIICKOIUTAIOIIHNE
UCIOJIB3YIOT BTOPOU MyTh?

4. AcmaparuHcuHTeTa3a  MJIEKONUTAIOMIMX  IPEACTaBIsSeT Cco00M  TIIyTaMHH3aBUCHUMYIO
amupotpanchepasy. [loncku 3pPEeKTUBHOTO HHTHOWTOPA YEJIOBEUSCKON acriapardiHCHHTETa3bl IS
JIeYeHUs JIeWKo3a CBSi3aHbl C WHTHOMpoBaHMEM He N-KOHIIEBOTO JIOMEHAa C TIyTaMHHa3HOU
aKTUBHOCTHIO, a C-KOHIIEBOTO JOMEHA, B KOTOPOM pPACIOJIOKEH AKTUBHBIA IIEHTP CHHTETA3bI.
OO0bscHUTE, TOYEMY ITyTaMUHA3HBII JOMEH HE MOXKET ObITh MUILIEHBIO JIGKAPCTBEHHOTO Mpernapara.
5. BONBIIMHCTBO MEPEHOCOB OAHOYTJIEPOAHBIX (PArMEHTOB OCYIIECTBISIETCS OJHUM W3 TPEX
KO(aKTOpOoB: OMOTHHOM, TETParuaApooIaTOM UM S-aJIeHO3UIMETHOHUHOM . B KadecTtBe noHOpa
METWJIBHOH TPYNIBl OOBIYHO WCIIONB3YETCS S-aIecHO3WIMETHOHUH; B OOJIBIIMHCTBE PEaKIUit
OMOCHHTE3a HEIOCTaTOUYHO SHEPTrUH, BBIACIAEMON MpH TMEpeHoce MEeTWIbHOW Tpymmbl NS5-
MeTunTeTparuapodonara. Onnako CyIIECTBYET npuMep UCTIOJTb30BaHUS NS5-
MeTunrerparuapodonata B KauecTBE IMEPEHOCUYHKA METWJIBHON TpyHmbsl MpH  00pa3oBaHHUU
METHOHWMHA B  pEaKkIWd METHOHHWHCHHTA3bl  METHOHWH  CIYXHUT  HETOCPEICTBEHHBIM
MPENIIECTBEHHUKOM  S-aieHO3unMeTHoHnHA. OOBsCHUTE, KaKk MeTWbHas rpymma namns S-
aJICHO3WIIMETHOHIHA MOJKET OTHICTIIATHCS OT NS- MeTunTerparuapodoara, XoTs SHEPTHs IepeHoca
METHJIbHOU Tpymmbl B N5-metunteTparuapodosare cOCTaBIsSIeT THICSYHBIE JOIH MO CPAaBHEHHIO C
TaKHM TIPOIIECCOM B S-aJIeHO3UIMETHOHUHE.

6. HemoctaTok QonueBoil KUCIOTHI cuMTaeTcsi Hanboyiee pacnpoCcTpaHEHHOW HEAOCTaTOYHOCTHIO
BUTaMHUHOB ¥ BBI3BIBACT TAKOW THIT aHEMHUH, MPU KOTOPOW CHUKEH CHHTE3 TIeMOIJIOOWHA H
SPUTPOLIUTHI CO3peBal0T He J0 KkoHna. KakoBa Merabonuueckas CBs3b MEXAY CHHTE30M
reMoryioOnHa U He10CTaTKOM (POTHEeBON KUCTOTHI?

5.2.4. llpumepHbie TeMbl MUHUPedEPATOB (01LIEeHOYHOE CPeacTBO NoS)

BonopactBopuMsblie BuTaMuHbl. UcTOpHS OTKPBITHUS U UCCIIEI0BAHUMA
®onaunr. OyHKUNMH, MEXAHU3MBI

MuToXxoHIpraIbHBIC TTATIEPOHBI

OcHoBHbI€e K1acchl maneponos J11C

[TepeTacoBka TOMEHOB B SBOJIONMH OEITKOBBIX MOCIEA0BATEIHLHOCTEN
MeTo/1 3BOTIOIMOHHOTO clieia B paciindpoBke GPyHKIINY BHOBb CEKBEHUPOBAHHBIX OEITKOB
Mex0OenKkoBbIe B3aUMOIENCTBUA. AHTUTENA

['ucToHOBBIN KOI

YOuKBUTHH-3aBUCHMAs cUcTeMa MpoTeoin3a 6enkoB. [IporeocoMbl
[MaTonmornyeckue OEIKOBBIC arperaTbl. AMUIOHIBI

buoxuMus mpruoHHBIX 3a00JI€BaHMIA
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Pu6o3umbt

JIHK-cBsi3pIBaIOIINE MOTUBBI B OCIIKAaX- PETYIATOPAX KCIPECCUU TEHOB

Metoapl  QyTIPUHTHHTA, HWMMYHOIPELMIIUTALIMA  XpOMAaTWHA JUIl  ONpenelieHus  Oeslok-
cBaspIBatoux ydactkos JJHK

[Tpunnun, Tennka u Buabl HILP
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