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1. Haznayenue ¢oHIa OLIEHOYHBIX CPEICTB

1.1. Heanto co3ganus POC OMOXUMUM SIBJISETCS YCTAHOBJICHUE COOTBETCTBHS YUEOHBIX
JOCTUKEHHUM 3alUIaHUPOBAHHBIM pe3yibTaTaM OOydeHUs M TpeOOBaHUAM paboyeil MmporpamMmsl
JUCLUTUTMHBI.

1.2. ®OC pa3paboTan Ha OCHOBaHMH HOPMATUBHBIX JOKYMEHTOB:

— (hemepanbHOTO TOCYAPCTBEHHOTO 00Pa30BaTEIHHOIO CTAHIAPTa BBICIIETO 0OPa30BAHMS 10
HarnpaBieHuto moarotoBku 44.03.05 Ilemarormveckoe oOpazoBaHue (C JABYMsS MNPOPUIIMU
MOATOTOBKH) (YPOBEHB OaKallaBpuaTa), YTBEPKIACHHBIM MTPUKa30M MUHUCTEPCTBOM 00pa30BaHUS H
Hayku Poccutickoit penepanuu ot 9 despans 2016 r. Ne 91;

— oOpa3oBatenbHOil mporpammbl «l'eorpaduss u Ouonorus» o4yHOH (opmbl 0OyUeHUS
BhICIIIEr0 OOpa3oBaHMsl MO HampasiieHuto noarotoBku 44.03.05 Ilemarornyeckoe oOpazoBanue (C
OJTHUM TIPO(UIIEM TIOATOTOBKH);

— Ilonoxenus o ¢dopmupoBaHuu (HOHIA OLEHOYHBIX CPEACTB Ui TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH, MPOMEKYTOYHOW M WUTOTOBOM aTTecTaly O0y4aromuxcs Mo o0pa3oBaTeIbHbIM
IporpaMMaM BBICIIET0 00pa3oBaHUs — Mporpammam OakaiaBpuara, MporpaMMaM CIEIUaINTEeTa,
nporpaMMaM MarucTpaTrypbl, MpOrpaMMaM IOJTOTOBKH HAyYHO-TIEJArOTMYECKUX KaJIpoB B
acnupaHType — B (erepalbHOM ToCyAapCTBEHHOM OIO/DKETHOM 00pa30BaTEIbHOM YUPEKIACHUU
BhICIIEro oOpazoBanus «KpacHospckuii rocy1apcTBEHHBIN negarornueckuii yausepeurer uM. B.I1.

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

2. Ilepeuenn KOMIIeTEHIHIA, MOAJIeKALINX (opmupoBanuio B paMKax

AUACHMILIMHBI/ MOAYJISI/ TIPAKTHKH.

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

4eJioBeKa:
IIK-1: Cnocoben ocBauBaTh W HCMOJIb30BaTh TEOPETUUECKHE 3HAHUS U NMPAKTUYECKUE YMEHHS U
HaBBIKM B IPEMETHOM 001aCTH NMPH pelIeHNH MpophecCUOHATBHBIX 3a/1a4;
o IIK-1.1: 3naer cTpyKTypy, COCTaB U JUIAKTUUECKHUE €AMHHULIBI TPEIMETHOM 00IacTi
(mpenogaBaeMoro npeaMera)
o IIK-1.2: YmMeer ocymiecTBIsATh OTOOP YU€OHOTO COEp)KaHUs Ul €ro peaan3aluy B
pa3nuuHbIX (hopMax oOyueHus B cOOTBETCTBHH ¢ TpeboBaHussMU OT'OC OO
o IIK-1.3: JlemoHcTpupyeT ymeHHe pa3palaThiBaTh pa3iuyHble (OPMbI YUEeOHBIX
3aHATUH, NPUMEHATH METOJbl, MPHEMbl M TEXHOJOIMH OOYYeHHUs, B TOM YHCIE

MH(POPMAIIMOHHBIE



I1K-10: CriocoGeH OpraHu3oBBIBATH JEATEIBHOCTh OOYUYAIOIIMXCS, HAIpaBICHHYIO Ha pa3BUTHE
WHTEpeca K yueOHOMY MPEAMETY B paMKaX yPOUHOU M BHEYPOUHOU EATETHbHOCTH
o IIK-10.1: 3naeT cnocoObl opraHu3auu 00pPa30BaATEIHLHON AEITEIBHOCTH O0YJArOITUXCS TIPH
oOy4yeHHMH OHWOJIOTUM, TPHUEMbl MOTHBAllUM IIKOJBHUKOB K Y4YeOHOH W ydeOHO-
HCCIIeIOBATENLCKOM paboTe o Ouosoruu
o IIK-10.2: VYmeer OpraHu3oBBIBaTh pa3JIMYHbIC BHUABI JCSITCIBHOCTH OOYYAIOIIMXCS B

o0pa3oBaTeNbHOM TIpoIiecce IO OWONOTHH;, MPHUMEHATh IPHEMbI, HAINpaBICHHBIE Ha

MoAACPIKAHUE ITIO3HABATCIIbHOI'O HHTEPECA

o IIK-10.3: Biageer yMeHUsAMHU 110 OpraHU3alMK Pa3HbIX BUJIOB JEATEIBHOCTH 00YJarOIIMUXCs

IIpu O6y‘{eHI/II/I OHoI0THHU U [MpueMaMu pa3BUTUSA ITO3HABATCIIbHOI'O HHTEPCCA

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

3.1. ®OH/BI OIICHOYHBIX CPEICTB BKIIIOYAIOT:
3aueT; OLlEHOYHOE CPeCTBO 1 — BOIPOCHI K 3a4eTy

3.2. OnieHovHbBIC CpeICTBA
3.2.1. OnieHOYHOE CPEACTBO: BOTIPOCHI K 3a4ETYy.

KpI/ITepI/II/I OLICHUBAHUA 110 OUCHOYHOMY CpCACTBY 1

Dopmu IIponBUHYTHIN YPOBEHD ba3oBblii ypoBeHb IToporoBelii ypoBeHb
pyeMble cpopMHUPOBAHHOCTH cpopMHUPOBAHHOCTH cpopMHUPOBAHHOCTH
KOMIIET KOMIIeTeHIu il KOMIIeTeHI N KOMIIeTeHIIuH
eHIHH (87-100 6asoB) (73-86 GamoB) (60-72 Gamma)*
OTIIUYHO/3aUTEHO XOpOIII0/3a4TEHO YIOBJIETBOPUTEIBHO/3aUTe
HO
IIK-1.1 | O6yuaromuiicst Ha OOyuaromumiics Ha OOyuaromuiicst Ha
IPO/IBUHYTOM YPOBHE 3HaeT | 6a30BOM YpOBHE 3HAET MIOPOrOBOM YPOBHE 3HAET
CTPYKTYpY, COCTaB U CTPYKTYpY, COCTaB U CTPYKTYpY, COCTaB U
TUTaKTUIECKUAE SIMHUTIBI MUTaKTUIECKHAE SMHUIBI | TUIAKTHIECKUE SIHUIIBI
npeaMeTHON o0nacTu npeaMeTHON o0nacTu peaMeTHOM o0nacTu
(mpemnogaBaeMoro (mpemnogaBaeMoro (mpenogaBaeMoro
npeaMeTa) npeaMeTa) IIPEIMETA)
MK-1.2 | O6yvarommiics Ha OOyuarommiics Ha OOyuaromuiicst Ha
IPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE yMeeT MIOPOTOBOM YPOBHE yMEET
YMEET OCYIIECTBISTh OTOOP | OCYIIECTBISTH OTOOP OCYILECTBISATH OTOOD
y4eOHOTO0 CoJIepKaHus ISl | y4eOHOro CoJlepKaHUs y4eOHOTr0 Cco/iepKaHus
€ro pean3aliy B JUTSL €TO peaTu3aliy B IUISL €TO pean3alny B
pa3InYHbIX (hopMax pa3NIuYHbBIX (hopMax pa3nu4HbIX (hopMax
00y4YeHHSI B COOTBETCTBHH C | OOyUEHUS B COOTBETCTBUU | OOYyUEHHS B COOTBETCTBUHU
tpeboBanusimu ®PI'OC OO | ¢ TpeboBanusiMu OI'OC ¢ TpedoBanusimu GI'OC
00 00
IMK-1.3 | O0y4arommiics Ha OOyuarommiics Ha OOyuaromuiicst Ha
NPOJIBHHYTOM YPOBHE 0a30BOM ypoBHE MTOPOTOBOM YPOBHE
JEMOHCTPHPYET YMEHHE JEMOHCTPUPYET YMEHHE JIEeMOHCTPHPYET YMEHUE
pa3pabaTbIBaTh pa3jinuHble | pa3pabaThIBaTh pa3pabaTbIBaTh
(bopMBbI yUeOHBIX 3aHITHA, paznuyHbie HOPMBI pasznuuHbie HOPMBI
IPUMEHSTHh METO/IBI, y4eOHBIX 3aHATUH, yueOHBIX 3aHATUH,
IPUEMBI U TEXHOJIOTHU IPUMEHSTh METO/IBI, PUMEHSTH METO/IBI,
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00y4YeHHsI, B TOM YHCJIIC MIPUEMBI U TEXHOJIOTUU MIPUEMBI U TEXHOJIOTUU
UH(OPMAIIMOHHBIE 00y4eHHsI, B TOM YHCIIe 00y4eHHs, B TOM YHCIIE
UH(POPMAIIMOHHBIC UHPOPMAIIMOHHBIC
IIK-10.1 | OGyuatomuiics Ha OO0yyarommumiics Ha OOyuarommmiics Ha
NPOJIBUHYTOM YPOBHE 3HaeT | 0a30BOM YpPOBHE 3HAET MIOPOTOBOM YPOBHE 3HAET
CIocoObI OpraHu3aluu CrocoObl OpraHu3aluu CHIOCOOBI OpTaHU3AIIH
o0pa3oBaTebHOMI o0Opa3oBaTebHOI o0Opa3oBaTeIbHOM
JeATEbHOCTH JeATEIbHOCTH JEATeNbHOCTH
0o0ydJaronmxcs npu 0o0ydJaronuxcs npu 00yJaronuxcs npu
o0ydeHur OHOJOTHH; 0o0ydeHur OMOJIOTHH; o0ydeHur OHOJIOTHH;
IPUEMBI MOTHUBAIUH IPUEMbI MOTHUBAIUH IPUEMBI MOTUBAIHH
IIKOJIBHUKOB K y4eOHOU U MIKOJBHUKOB K y4eOHOW M | IIKOJBHUKOB K Y4eOHOH 1
y4eOHO-HCCIIeIOBATENbCKON | yueOHO- y4eOHO-
pabote 1o 6HoJIOTUU UCCIIeI0BATEIHCKOM UCCIIeIOBATEIILCKON
paboTe 1o Ouonsoruu pabote o Ouonorun
IIK-10.2 | O6yyarouuiics Ha | OGyyarouuiics Ha | OOyyarouuiics Ha
IPOJIBUHYTOM ypoBHE | 0a30BOM ypOBHE YMEET | IOPOTOBOM YPOBHE yMEeT
yMeeT OPraHM30BBIBATH | OPraHU30BHIBAThH OpraHU30BBIBATh
pa3IuyuHbIE BUJIBI | pa3IMYHbBIC BUJIBI | Pa3IMYHbIC BUJIBI
JeATENLHOCTH JeSTEILHOCTH JEATEILHOCTH
00yJaroLIMXCsl B | oOyuarouuxcs B | oOy4arommxcs B
00pa3zoBaTeNbHOM IPOIIecCe | 00pa30BaTEIHLHOM 00pazoBaTeIbHOM
no OWOJIOTUM; HPUMEHSTh | IMpolecce IO OHOJOTHH; | MpoIecce IO OHOJIOTHH,
NPUEMBI, HalpaBJICHHbIC HA | IPUMEHSTh NPUEMBI, | IPUMCHSATh IIPUEMBI,
noJiAep KaHue HAarpaBJICHHBIC Ha | HaIllpaBJICHHBIE Ha
MI03HABATEIBHOTO HHTEpPECa | MOJICPIKAHNE HoJ|/IepKaHue
MO3HABATEIBHOTO MO03HABATEIBHOTO
UHTEpeca uHTEpeca
IK-10.3 | OGyuatomuiics Ha OO6yuaromuiicst Ha OOyuarommuiics Ha
NPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE BIIaZICET | TIOPOrOBOM YPOBHE
BJaJIe€T YMEHUSMH 10 YMEHUSMH 110 BJaJIeeT YMEHHUSIMH 110
OpraHu3aIliH Pa3HbIX BUAOB | OpraHU3aliu Pa3HBIX OpTaHU3aINH Pa3HBIX
JeATeIbHOCTH BUJIOB JI€ATEIILHOCTH BUJIOB I€ATEIbHOCTU
oOyyaromuxcst pu oOyJaromuxcst npu oOyuaromuxcst npu
00y4eHUH OHOJIOTHH U 00y4yeHHH OHOJIOTHH U 00y4eHur OMOJIOTHHU U
preMaMH Pa3BUTHS pUeMaMH Pa3BUTHS pUeMaM# Pa3BUTHS
MI03HABATEJILHOTO HHTEpECca | MO3HABATEIHLHOTO MI03HABATEIbHOTO
UHTEpeca uHTEpeca

4. ®oHJ OLIEHOYHBIX CPECTB I TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH

4.1. ®oH/IBI OTIEHOYHBIX CPENICTB BKIIFOYAIOT: KOJUIOKBUYMBI, PEIICHHE 33134 110 OMOXUMHUH,
3anUTy J1a00paTOPHBIX paboT, MUHUpPEdepaThI.
4.2 Kputepun OlIeHUBaHHS CM. B TEXHOJIOTMUYECKON KapTe peTHHra pabodel mporpaMMel

JIACIIATUINHEI

4.2.1. KpuTtepun olleHHBaHUs 10 OIIeHOYHOMY cpeacTBY 2: KosIoKBHyMBbI

Kpurepuu ouennBanus KonmnuectBo 6aiioB (Bkiaj B
PEUTHHT)

Onupaercs Ha U3Y4EHHBIN TEOPETUYECKUI MaTepUall IpU 4

OTBETE Ha BOIPOC




[TpumensieT 3HaHUS, TOTYYSCHHBIE B CMEKHBIX 2
JACIIATIINHAX

OTBeT pacKpbIBaET MOJTHOCTHIO TIOCTABICHHBIC BOIIPOCHI 4
MaxcuManbHBIH 0at 10

4.2.2. Kputepun orieHUBaHMUSI 110 OLICHOYHOMY CpeICTBY 3. 3agauu

Kpurepuu onennBanus

KommaectBo 6aiioB (Bkaj B
pENTHHT)

Onupaercs Ha U3y4EHHBIN TEOPETUUECKUIM MaTepra Ipu 4
pelIeHun

[TpumensieT 3HaHUS, TOTYYECHHBIE B CMEXKHBIX 2
JMCIUTITHAX

OtBevaeT Ha JOMOIHUTEIBHBIE BOIIPOCHI MO 3a/1a4e 4
MaxkcuManbHbIN Oa 10

4.2.3. Kputepuu OlLEHUBaHUS MO OLIEHOYHOMY cpelacTBY 4. UHauBuayaabHoe cobeceloBaHue

MPH 32K Te JA00PATOPHBIX PadoT

Kpurepuu ouennBanus

KomnyectBo 6amioB (Bkian B
PEUTHHT)

IIpeacTaBieH MPOTOKOJI IPOBEIEHHUS 1a00paTOPHOI 4
paboThl B COOTBETCTBUH C TPEOOBAHUIMH

OnwupaeTcs Ha U3y4EHHBII TEOPETHIECKUI MaTepHUall, 4
NPHMEHSET 3HAHUS U3 CMEXHBIX JUCIUILIAH IPH

0OBACHEHUH LEJIEH, 3a/1a4, ONYYEHHBIX PE3YIILTATOB

OTBeYaeT Ha JOMOJHUTEIBHBIE BOIPOCHI 2
MaxkcuManbHBINA Oa 10

4.2.4. Kputepun OlICHUBaHUS 110 OLIEHOYHOMY CpeJCTBY 5. MuHupedepaThl 0 0AHOMY U3

pa3ac/ioB THCIHUIIJIMHBI

Kpurepuu onieHuBaHMs

KomnuecTBo 6amioB (BKIaa B
peUTHHT)

[Ipu moArOTOBKE UCIIOJIB30BAHBI PEKOMEHI0OBAaHHbIE 2
MCTOYHMKH WU NT0100paHHbIE CTYJACHTOM yueOHbIE

1mocodusi, MoHOrpaduu, HayyHas IepUOIUKa 0

n30paHHOMN Teme

Tema packpbiTa OJIHOCTBIO. 2
I'pamoTHOE BaieHNE TEPMUHOJIOTHEN 1
MakcuMabHBIH AT 5

5. OueHouHble cpeacTBa (KOHTPOJIbHO-U3MEPUTEIbHbIE€ MATEPHAJIbI)

5.1. OueHo4HbIe CPeACTBA AJsl MPOMEKYTOYHOM aTTecTAIlUM

5.1.1. Bonpocsl k 3a4eTy

1. AMUHOKHCIIOTEL. HOMCHKJIaTypa, CTPOCHUC. OnTuueckas HU30MCEpUsl, XUMHUYCCKUC CBOIiCTBa O-

AMHWHOKMHCIIOT.

2. [Mentuapl. O6pa3oBaHKUe MENTHIHOHN CBSI3HU, PUPOIA U OCOOCHHOCTH TIENTHTHOM CBSI3H.
Crpykrypa 1 GyHKIIUU OUOJOTHYECKU aKTUBHBIX MenTuAoB. Kinaccudukaims nenTuaos.
3. benku. IlepBuunas cTpykTypa 6enkoB. OnpeeneHue nocaea0BaTeIbHOCTH aMUHOKHCIIOT B

OeJIKax.




4. BropuuHas cTpykrypa Oenka. a-Crupaib u ee Xapakrepuctuka. 3-Ckiaaadarslii JIUCT U
xapakTtepucThka. CBepXBTpHUHas CTPYKTYpa.

5. Tpernunas cTpykrypa 6enka. CBs3u, MOAIEPKUBAIOLINE TPETUUHYIO CTPYKTYpY Oenka. JlomeH.
6. UeTBepTHuHas CTPyKTypa Oenka. DNMUMoeKysa, CyobeTuHHIIbL.

7. ®epmenThl. OTaM4He OSITKOBBIX OT HEOCIKOBBIX KaTanu3atopoB. Kinaccudukanus hepmeHTOB.
8. Ctpoenue ¢pepMeHTOB. AKTHBHBIN LEHTP. AJUIOCTEPHUUECKUI LIEHTP. MeXaHu3M JeiCcTBUS
(dbepMeHTOB. 3aBUCUMOCTb CKOPOCTH (pepMEHTATUBHOM PEeaKIMH OT KOHLEHTpaluuu pepMeHTa u
cyOcTpara, Temmeparypsl, pH.

9. Yrneronpl. Onpenenenne. Kimaccudukanms, pyakmuu. Monocaxapuasl. Onpenenenue,
knaccudukanus. CtepeonzomMepusi MOHOCAXapHIOB.

10 du-, onuro-, nonucaxapuzbl. CTpoeHue, CBOCTBa, QyHKIMH

11. Hyxneo3usl 1 HYKICOTUIBL. [IprMephl TUPUMUTUHOBBIX U ITyPHHOBBIX HYKJICO3H IOB U
HYKJIEOTHA0B. THUIIBI M PYHKIIMU HYKIEOTHIOB.

12. CpaBuurensHas xapakrepuctuka JJHK u PHK.

13. IlepBuuHas cTpyKTypa HyKJIeMHOBBIX KucioT. [IpaBuna Yapradda. Bropuunas crpykrypa
JHK. Tpernunas crpykrypa JHK.

14. OcuoBusie Buasl 1 pynkuuu PHK.

15 OOmeHn yrneBoaoB. I'mukonn3. OCHOBHBIE 3TAIlbl U PEAKIIMH. DHEPreTudeckuil 3 QexT.
Perymsanusi.

16. OxucnurenbHOE TeKapOOKCUIMPOBAHUE MTUPYBaTa

17. Hukn Kpebca. OcHoBHBIC peakiuu. DHepretndeckuit 3pdexr nukina Kpeodcea.
Amdpubonuyeckue peakuuu. Perynsuus nuukia Kpebcea.

18. Ilenro3odocdaTHbIii IUKI: OCHOBHBIE PEaKIIMH, YHEPTeTHUECKUI AP PEeKT, 3HAUCHHE.

19. [IpixaTenbHas 1enb. OCHOBHBIE KOMIIOHEHTHI MUTOXOHIPUATILHON ABIXaTEeIbHOM IEMH.
XEeMHOCMOTHYECKOE COTIPSHKEHUE

20. Crpoenune AT®-cunrasbl u cuate3 AT®. Pazobmienne npixanus U GocopruimmpoBaHus.
21. Perukanus y npokapuot (E. Coli) u y sykapuor

22. Tpanckpunuus. XapakTepuCcTHKa 3TanoB TpaHckpuniuu. KoBanaeHTHas Moaupukaus
MarpuyHoi PHK. Perynsums tpanckpunumn

23. Tpancnauus. ['eHeTHUeCKuit KOJ: OCHOBHBIE XapaKTEPUCTHKH. XapaKTepPUCTHKA ITAIOB

tpancsinun. QonauHr 6enkoB. [TocTTpancasoHHas MoTupUKaIHs OeKkoB. Perymsimus

TPaHCIISALHH.

24. B-okucieHue KUPHBIX KHCIOT. AKTUBAIMS TPHALMIITIIUIIEPUHOB, 3aTIaCEHHBIX B )KHPOBOM

TKaHU. AIMJIIKApHUTUHOBBIN MEPEHOCUUK.

25. Karabomm3m amuHOKUCIOT. [Tupunokcanbhocdar kak mpocTeTndeckas rpyrra
amMuHOTpaHcdepa3. MexaHn3M TpaHCAMUHUPOBAHHUS aMUHOKCHIIOT.

26. OCHOBHBIE IPOIYKTHI KaTa00IM3Ma 0-KETOKUCIIOT. (3HATh MO TPYINaM KaKue aMUHOKHCIOTHI
JAl0T TOT WJIK UHOM MPOJYKT)

27. Lluka MOUEBUHBI U €ro cBs3b ¢ nukiioM Kpebca. Acnaprar-apruauHcykunHaTHbIN myHT L{TK.

5.2. OueHo4HbIe CPeACTBA 1JIsl TEKYIIEr0o KOHTPOJISl yCIIeBAeMOCTH
5.2.1. Ko/l1okBUYMBI (01I€HOYHOE cpeacTBO Ne2)

AMMHOKHCI0THI, Oes1ku. Hyki1enHoBbIe KHCI0ThI. MaTpU4YHbIe 0MOCHHTE3bI

1. Ctpyktypsl 6enkoB. CTpoeHue MENTHIHON CBSI3U, BUIBI BTOPUYHOM CTPYKTYpHI. CBs3H,

MOJIICP KUBAIOIITIE TPETUIHYIO CTPYKTYpY Oenka. UeTBepTUyHast CTPYKTypa.

2. Onpenenenue nousaTus pepment. Mexanusm aerictsus pepmentos. Knaccudukanus u
ctpoenue. [lorstus kodakTop, kKopepMeHT, anmodhepMeHT, X0I0(pepMeHT, TPOCTETUYECKAs TPYIITIA.
3. Ctpoenue JJHK. CTpyKTypbl — IepBUYHAS, BTOpUYHAs, TpEeTHYHAs. [ ICTOHOBBIE OENKH.

4. Otmmuus [IHK u PHK.



5. Tuner PHK. 12 Tunos, ux kpaTkas XapakTepHUCTHKA.

6. Perumikanus y mpoKapuoT U y 3yKapuoT

7. Tpanckpunuus. [IporieccCHHT TEPBUYHBIX TPAHCKPHUIITOB Y MPOKAPUOT M Y 3YKAPHOT.
8. [Iponeccunr MPHK. Crinaticunr, criaiicocoma

9. Tpancsius. AKTUBAIMS aMUHOKHCIIOT. XapakTepuctuka amuHoanuaTPHK-cunTeTas
OCoOEHHOCTH ATAMOB TPAHCISIUHN Y 3YKapHOT

10. ®onaunr. [TocTTpancasinoHHbIe MOAU(BUKAITIN OSITKOB

CyoOcTpaTHoe u okucanTeIbHOe pochopuiaupoBanue . ApixarebHas uenb

1. TepmoarHaMUUECKHE OCHOBBI OMO’HEPTeTHKH KIETKH. PacueTsl n3MeHeHU CBOOOTHON SHEpTHU
2. AT® kak mepeHOCUHMK CBOOOAHOM SHEpruH B KieTKe. CTPYKTYpHBIE OCHOBBI CYIIECTBEHHBIX
M3MEHEHHI cBOOOIHOMU sHepruu npu rupponnze AT u nepenoce GocaTHbIX rpynnaMu

3. DHepreTuuecKuil BBIXOJ] TJIMKOJIM3a, OKHUCIUTEIBHOTO JaeapOokcuimpoBanus nupysata, LITK,
0eTa-OKUCIICHUS )KUPHBIX KUCIOT.

4. Bricokosnepreruueckue ocdatsl. CydcTpaTHOE hochopunrpoBaHue: IPUMEPhl, MEXaHU3MbI
5. CocraB u opranusanus JTL. MeToasl u3ydenus nepenoca 3nekTpoHoB B OTL]

6. DHepreTuka 3JeKTPOHHOTO TPAHCIIOPTA

7. MexaHu3mMbl xemuocMoca. Jloka3aTenbcTBa posid IPOTOHHOTO rpajirueHTa B cunteze ATO

8. Ctpoenue ATD-cuHTa3bl U MEXAHU3M BPAILATEILHOTO KaTaiu3a

9. Perynsimust okuciuTebHOro (hochOpHIMpPOBAHUS

5.2.2. 3apaum (o1eHOYHOE cpeacTBO Ne3)

K pa3ngeany 1

1. Hanumwmre dopmyny neHtanentuaa acn-pan-riy-¢pen-nu3. O6o3naubte N u C KOHILBI,
MOTYEPKHUTE MENTUIHBIE CBS3H. 3alUIINATE IPYTOi MENTH]I C TAKAM K€ COCTABOM aMHHOKHCIIOT.
2. Hanumure gopMyny rekcamnentuja, coaepskamiero mno 2 rupopoOHbIX OCTaTKa, 2 KaTHOHHBIX
ocTaTKa, 2 aHMOHHBIX OCTaTKa, MO0 OJHOMY C TUAPO(PHIBLHBIMU HE3apsDKEHHBIMH W aHUTOHHBIMU
panukanamu. [Toka)xute MyHKTUPOM CBSI3U, BOBHUKHOBEHHE KOTOPBIX NMPUBOJUT K alb(a-Coupaiu.
BeImummiTe aMHHOKUCIIOTHBIE OCTaTKH, PaUKallbl KOTOPBIX MOTYT Y4acTBOBAaTh B THIPO(GOOHBIX
B3aMMOJICHCTBUAX, B 00pa30BaHUU MOHHBIX M BOJOPOJHBIX CBsI3eH
3. Bribepure W3 TpEACTAaBICHHOTO HIDKE CIHCKA aMHUHOKHCIOT a) AaMHHOKHCIOTEHI,
pacrionararolyecs BHyTpH 0e1KoBO#H 11100yibl; 0) aMHHOKHCIIOTY, CIOCOOHYIO 00pa30oBaTh HOHHYIO
CBA3b C JIN3; B) aMUHOKHCIIOTY, CITOCOOHYIO 00pa30BaTh BOJOPOIHYIO CBSI3b C acIl.
4. Ilpu xakoM 3HaueHUU pH MOKHO JIETKO Pa3/IeNUTh C HOMOIIBIO 3JIEKTpodope3a JUMENTUABL: TJI1-
JIN3; aci-Baj; aja-ruc?
5 Ecnu mepcTsiHble HOCKU MTOCTUPATh B ropsiuedl BOJIE, a 3aTEM BBICYILIUTH B AJIEKTPOCYLIHIIKE, OHU
CTaHOBATCA MeHbIle. OOBSICHUTE 3TO SIBJIEHNE, OCHOBBIBAsICh Ha CTPOCHUH allb(ha-kepaTuHa. [louemy
HIEJIK He JJaeT TaKou ycaaku?
6. Mostekyia kapOOKCHTIENTHIa3bl COCTOUT M3 307 aMUHOKUCIIOTHBIX OCTaTKOB B OJTHOM Herd. Tpu
IJIaBHbIE KaTaJIMTHYECKUE TPYIIBl B aKTUBHOM ILieHTpe — apr 145, tup 248,rmy 270. Ecnu 0651
MOJIEKYJIa MpeicTaBisia albga-crupaib, KaKuM ObUIO Obl pacCTOSIHUE MEX]Ty STUMHU OCTaTKaMu?
7. Kakum Oyzner ymcio oO6OpoTOB KapOoaHTHaApas3bl, €CIU NPU ONTUMAIBHBIX YCIOBUSAX 10 MKr
YUCTOW KapOOaHTHAPa3bl KaTaIM3upyroT ruapatarmuio 0,3 r CO2.
8. PaccuuraiiTe yJenpHYI0 aKTHBHOCTb AlleTHIIXOJMHACTEpasbl, ecinu 5 mr ¢epmenta 3a 30 ¢
pacmemsiroT 200 MKMOJTb alleTUIIXOJIMHA.
9. T'onybu, conepkaBlIMecs Ha OKCIHEPUMEHTAJIbHOM JAMeTe, YTPauumBalOT CHOCOOHOCTh K
HOPMAJIbHOW KOOPJAWHAIIMK JBFDKEHHH, TOJIEP)KaHUI0 paBHOBECHs. YPOBEHb NMHpYyBaTa B KPOBU
roixyoell 3HaUMTENbHO TpeBbIan HOpMy. [Ipu ckapMiaMBaHMM Msica 3TH CHUMIITOMBI MTPOXOIMIIH.
OO0BsicHATE 3TU HAOIIOIEHUS.



K pazaeay 2.

OO0mme NPUHIMIBI OPraHU3ANUH U PEryJasiiui MeTadoau3ma.

1. ITpu cunteze ATP u3 ADP u P u3meHneHnue crangapTHOM CBOOOHON YHEPTUU COCTABIISCT
30,5 x/lx/monb. B renaronurax yenoseka, eciu ¢usznonornuyeckue konueHnrpauu ATP, ADP u P
cocrtasistroT 3,5, 1,50 1 5,0 MM cOOTBETCTBEHHO.

2. B3pocblit yenoBek ¢ maccoit Tena 70 kr monydaet ¢ nuiei B ¢yt okosio 2000 kkan (8,360
kJx). Haitnure maccy AT®, cunTesupyemoii B Teuenue cyTok, eciim KITJI cuaTeza ATD
coctasisieT 30%

3. [lapueranbpHble KIETKH JKEITyAKa CoAepKaT MEMOPaHHbBIE «HACOCKD», KOTOPbIE 00ECTIEYnBaIOT
TPAHCIIOPT MOHOB BOAOPOJIa U3 IUTO30JIsI 3TUX KieTok (pH 7,0) B xkemynok, odecrnednBas
KHCJIOTHOCTB kenynouHomy coky (pH 1,0). Haiigute cBOOOIHYIO 2HEPTHIO, HEOOXOUMYIO IS
TpaHcropTa | MOJIb HOHOB BOJIOPO/IA C TOMOIIBIO ATOT0 HACOCA.

MeTabosin4ecKkue MyTH YIJIeBOAHOT0 00MeHa

4. 3anuinuTe CyMMapHbIe ypaBHEHUS IEPBOM M BTOPOM cTaauii riukonusa. M3menenus
CTaHIapTHOW CBOOOIHOM 3HEPTuu 1Jid epBoro ypaBHeHus +0,56 Kkan/Molb, 17151 BTOPOTO
ypaBHEHHUS -15 KKai/Mob. 3anuInTe CyMMapHOE YpaBHEHHUE MTPEBPAIIEHUS TITFOKO3BI B JIAKTAT,
paccuuTaiiTe U3MEHEHHE CTaHAAPTHOM CBOOOHON YHEPTHH BCETO IIMKoNu3a. PaccuunTaiite
M3MEHEHHE CBOOOTHOM SHEPTHH B X0/I€ TIIMKOJIM3a IPY KOHLIEHTPAIHSIX pearupyrominx BeIeCTB:
raoko3a — 5 MM, makrar - 0,05 MM, AT®O — 2 MM, AII® — 0,2 MM, ®u — 1 MM.

5. HepocraTtouHocTs THaMMHAa (BUTaMuH B1) MpUBOIUT K CEpbE3HBIM HApYILIEHUSM HEPBHOU
CUCTEMBI, POSIBIISIIOIIUMCS B (popme 3a0oseBanus Oepu-6epu. B kakux myTax katabonusma
YYacCTBYIOT MPOU3BOHBIE THaMUHA? [loyeMy roJ0BHOI MO3T IO CPAaBHEHHIO C IPYTUMHU TKAHSIMU H
OopraHaMmi B OOJIBIIIEH CTENEHH CTPAJaeT OT HAPYIICHUS B OTUX MYTIX?

6. Ecu mporyckats uepes cepie KpoBb 0e3 KUCIOpo/1a, TO MBIIIIA TTOTPEOIISET TIII0OK03Y CO
CTallMOHApHOI ckopocThio. [ToueMy mpu oborameHu KpOBU KUCIOPOIOM CKOPOCTh MOTPeOIeHHS
TJIIOKO3BI PE3KO Ma/IaeT, a 3aTeM YCTaHaBIUBAETCS HA HOBOM, OoJiee HU3KOM ypoBHE. OObsICHUTE
3TOT 3(h(peKT, onupasch Ha 3HaHUS 00 ANITOCTEPUIECKOMN perysaun

7. CKOpoCTb IpeBpaIeHusl IIMKOTeHa B TIII0K030-6-(hochaT B MBIIIEYHON TKaHU OMIPEIeIIIeTCs
OTHOILICHHEM KOHLIEHTpAIMil akTuBHON (ochoprinassl a 1 MeHee akTUBHOM (ocopuiiassl b.
Omnpenenute, KaK U3MEHUTCSI CKOPOCTH PACIICTUICHHUS TIMKOTeHA, €CITH 00pa3ell MBIIIICYHOH TKaHH,
cofiepkamuii rmukoreH-pochopunazy, oopadorats a) kuHazoi hochopunassl u ATP; 6) PP1; B)
a/IpeHATIMHOM.

JInnuaHbiil 00MeH

1. Cpeny OCHOBHBIX MUTATENbHBIX BELIECTB TPUALIMIITIIMLEPUHBI CAMbIE SHEPTOEMKHUE CYyOCTpaThl
okucnenus. a) Ecimu 15% maccsl Tena B3pocioro yenoBeka (Maccoit 70,0 Kr) mpuxoauTcs Ha
TPHUALMITIILEPUHBI, KAKOB CYMMapHBIN 3aIiac HEPIUH B BUJIE TPUALMITIUIIEPUHOB, KaK B
KUJIOJDKOYIISIX, Tak U B Kutokanopusix? 1,00 kkan = 4,18 k/[x. 6) Eciau morpeOHOCT B 3HEPTUU
cocrapiseT npumepHo 8400 k/x/cyT. (2000 kkay/cyT), CKOJIBKO BpEMEHH CMOT OBl TPOYKUTh
YeJIOBEK, €CJIM OKHCIICHHE )KUPHBIX KUCIIOT, 3alIaCEHHBIX B BUJI€ TPHALIMITIMIIEPUHOB, OO ObI
€IMHCTBEHHBIM UCTOYHUKOM SHEPIHH?

2. Ilpu ogHO# 13 HacHeICTBEHHBIX ()OPM MUACTEHUH B CKEJIETHBIX MBIIIIAX HA0II0JaeTCsl HU3Kas
aKTUBHOCTH (PEpMEHTOB CHHTEe3a KapHUTHHA. Kak 3T0 oTpasuTcs Ha CKOPOCTH NOTPeOICHUS
KHUCJIOPO/Aa CyCHeH3Ue MUTOXOHAPUI MBI IPU MCIIOJIb30BAaHUM B KayecTBE cyOcTpara
OKHCJICHUS NaJIbMHTATA.

3. Kaxue n3menenust metabonm3Ma MOBJIEUYET 32 COOON MyTaIisl MbIIIEYHON KApHUTHH-
aruTpancdepassl |, mpu KOTOpOH MyTaHTHBINA OEJIOK TepsieT CPOACTBO K MaloHUI-COA, HO
COXPAaHsSIET CBOIO KaTAIUTUYECKYIO AKTUBHOCTD?

4. CKOJBKO IIUKJIOB O€Ta-OKUCIEHUs TpeOyeTcs A MOJIHOTO OKUCICHHUS aKTUBUPOBAHHOM
OJIECMHOBOU KHCJIOTBI

5. Ilpu ronoganuy 1 HEKOHTPOJIUPYEMOM AMA0ETE: NOCKOJIBKY TKAaHW HE MOTYT BOCIIOJIb30BaTh-
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Csl TTIFOKO30M, BMECTO 3TOTO OKHUCIISIOTCS B OOJIBIINX KOJTHYECTBAX KUPHBIE KUCIOTHI. XOTs
anetui-CoA 1 He TOKCUYEH, MUTOXOHAPUHU JOJIKHBI IpeBpaniaTh aneTmi-CoA B KETOHOBBIE Tea.
Kakas npobnema Bo3Huk1a Obl, eciiu aneTmii-CoA He Mor Obl IpeBpalaThCcsi B KETOHOBbIE Teja?
6. Kak nusmenurcs Mmetabosn3M KuUpoB Ipu MyTanuu anetui-CoA-kapOookcuiasbl, B pe3yibTare
KoTOopoi octaTok Ser, B HopMe dochopmmpyembiii AMPK, 3amenen octatkom Ala? Uto
IIPOU30MET, ECIIM TOT K€ OCTATOK Ser 3aMEHUTh 0CTaTKOM Asp?

7. Hanmumure uToroBoe ypaBHeHHEe OMOCHHTE3a MAJIbMHUTATA B IEYEHU KPHICHI, HAUAB C
MUTOXOHIpHabHOro anetmi-CoA u uuto3oiasHeix NADPH, ATP u CO2.

8. Cxonbko mosekyn AT® tpebyercs aJig CHHTE3a TPUITATILMUATAIITA U3 TIIUIIEPUHA U TTAbMHUTATa?
9. Auermii-KoA-kapOokcuinasa CymecTByeT B IByX (opmax: MpOoTOMEp U aKTUBHBINA OJTUMED.
[uTpat 1 U30LUTPAT CBA3BIBAETCS C IPOTOMEPOM U YBEIMUYUBACT aKTUBHOCTH (hepmenTa B 10 pas.
OOBsICHUTE, KaK ATH CBOKCTBA COTJIACYIOTCS C PETYJIATOPHOM polibio aneTmi-CoA-apOoKcuiassl B
OMOCUHTE3E )KUPHBIX KUCIIOT.

ITIH. OxucaurensbHoe ¢pocopuaiupoBanmne

1. 3anummTe cymmapHoe ypaBHeHUe niepeHoca 31eKkTpoHoB oT HAJIH na O2. CrangaptHele
BOCCTaHOBUTENbHBIC oTeHImanb! 1 map HAJIH/HA I+ u 2 O2/H20 pasnst -0,32 u +0,82
COOTBETCTBEHHO. 1) Beruncnure Benuuuny E0' aToii cyMMapHOii peakuuu; 2) BBIYUCIUTE
M3MEHEHUE CTaH1apTHOM CBOOOIHOM 3HEPruu AJis 3TOU peakiuu; 3) cKoiabko Mojiekyn AT
MO’KHO TEOPETUYECKHU CUHTE3UPOBATH 3a cueT 3ToM peakuuu, eciu GO cunreza ATD paBHa

+7,3 KKaJI/MOJIb.

2. BeiieneHHble MUTOXOHIPUN MHKYOUPYIOTCS B Cpejie C MUPYBAaTOM B KauecTBe cybcTpara
okuciyenus. Kak uamenunrcs pH cycnen3nn MUTOXOHIpHUI TPU UMITYJILCHOM Mo1aue Kuciopoaa?

3. lo6aBneHne aHTHOMOTHKA aHTUMULIMHA A B CYCIIEH3UI0O MUTOXOHJPUI COIIPOBOKAAETCS PE3KUM
YTHETEHUEM TMOTJIoleHusT Kuciopoaa. CHekTpalbHbIM aHalW3 MoKa3ald, YTO MEepEeHOCUHUKH
anekTpoHoB Mmexay HAJI[H u muroxpomMoMm D mepenuim B BOCCTAaHOBIGHHOE COCTOSIHHUE, a
MIEPEHOCUYUKHU MEXAY LIUTOXPOMOM € U KHCIIOPOJIOM B OKUCIIEHHOE coCcTOsiHME. Kakol ibIXxaTenbHbIi
KOMIUIEKC HMHruoupyercsa antumuiuHoM A? Kak 3710 oTpasutcs Ha cunteze ATO? [louemy
no0aBlieHrEe aCKOPOMHOBOM KUCIOTHI BOCCTAaHABIMBAECT JbixaHue u cuntre3 AT®D mutoxoHapusimu?
4. OnHa W3 TUNOTE3 CBA3BIBAET MOBBIIMIEHHYIO MHTEHCHBHOCTh HEProoOMeHa IOMOMOTEPMHBIX
KUBOTHBIX ¢ 0oJiee BBICOKOW YeM Yy TMOWUKWIOTEPMOB TIPOBOJUMOCTHIO WX BHYTPEHHEH
MUTOXOHApHATbHOH MeMOpaHbl JUIsl MPOTOHOB Bojxopoja. Ilpemnoxure crnoco® - Kak MOXKHO
OLICHUTH CTENEHb Pa300IIEHHS B MperapaTax BbIJCIEHHBIX MUTOXOHIPH.

5. B nocneaHue roapl MOSABISAIOTCS JOKAa3aTeIbCTBA, YTO OTJCNIbHBIE AbIXAaTEIbHBIE KOMIUIEKCHI
MOTYT 00BEIUHATHCS B €AMHBIN CyNIepKOMILIEKC — pecriupacomy. Kakue npeumyiiectsa Moryt
OBITh y TAKOTO MEXaHM3Ma MepeHoca 31eKTpoHoB B DTL] ?

6. B cycnensuto MuUTOXOHIpHWHA a00aBuan 2 MMoib mupyBara M 2 MMmoib AJ[®. Ckopoctb
OKHCJIEHUs NHpYyBaTa M3MEPSUIM 110 NOIVIOUIEHHMIO Kuciopoja. Yepe3 HEKOTOpOe BpeMsl peaklius
npekparuiack. O0bsicHUTE - moyemMy. CKOJIbKO MMOJIb TUPYBaTa HEJOOKHUCIHIOCH?

OO0MeH aMMHOKHCJIOT

1 bakrepust Methylophilus methylotrophus moxert cuHTe3UpoOBaTh OEJIOK M3 METaHOJA M aMMHUAKa.
KonnyectBo Oenka, mpou3BoaAuMOro Oakrepueil, ObIJIO yBeIMUEHO Oyiarofapsi TOMy, YTO B T€HOM
M. methylotrophus meromamu pexomOunanuu JIHK Obl1 BCTpOEH reH TiTyTaMaTAerHIporeHasbl u3
E. coli. O0bsicHuTE, TOYEMY 3T MaHHITYJISIIMU C TEHAMHU YBEITMYMIIN BBIXO]] OeTIKa.

2. [Mupunokcanspochar (PLP) mnomoraer karaau3upoBaTh XUMHUYECKHE IpEeBpalleHus,
COITPOBOKIAIONIUECS yIATIEHUEM OJTHOTO MIIH JIBYX aTOMOB YIJIEPO/1a U3 MOJIEKYJIbI aMHUHOKHUCIIOTHI.
Tax, gepmeHT TpeoHuHcuHTaza (cM. puc. 22-15) ocymectsiusier PLP-3aBucumMoe mpeBpaiieHue
bocdoromoceprna B TpeoHUH. [Ipeanokure MEXaHU3M STOU PEaKIUH.



3. Ectp mBa cmocoba oOpa3zoBaHMs acmaparuHa 3 acmaprara B npucyrctBuu ATP. Muorue
0aKkTepuM MMEIOT aclaparvHCHUHTETa3y, KOTOpas HCIOJNb3yeT MOH aMMOHHUS B KauecTBE JIOHOPA
azoTa. Y MJICKONMTAIOIIMX ACIIaparMHCHUHTETa3a UCIOJB3YET B Ka4eCTBE JOHOpA a30Ta INIyTAMMH.
VYuursiBas nocnenyomue 3atpatel ATP (a1 cuHTe3a riyraMuHa), IoYeMy K€ MIIEKOIUTAIOIINe
KCTOJIb3YIOT BTOPOH MyTh?

4. AcnaparvHCUHTETa3a  MJIEKONMTAIOUIMX  HpPEACTaBIsieT  co0OM  INIyTaMHH3aBUCHUMYIO
amunorpanchepasy. Iloucku sahpekTnBHOr0O MHrUOUTOpA YEIOBEUECKON acraparmHCUHTETa3bl JUIs
JeueHHs JIeHKo3a CBS3aHbl C HMHTHOMpOBaHMEM He N-KOHIEBOTO JIOMEHA C TJyTaMHHA3HOH
aKTUBHOCTBIO, a C-KOHILIEBOIO JOMEHA, B KOTOPOM pAacCIOJOXEH AKTUBHBIM LIEHTP CHHTETa3bl.
OOBsicHHTE, TOYEMY TITyTaMHHA3HBIM JJOMEH HE MOKET OBITh MUIICHBIO JIEKAPCTBEHHOTO Ipernapara.
5. BONBIIMHCTBO NEPEHOCOB OAHOYIIEPOAHBIX (PArMEHTOB OCYLIECTBISETCS OJHUM U3 TpeX
Ko(akTopoB: OMOTHHOM, TeTparuapodosaToM Win S-aJeHO3WIMETHOHUHOM . B kadecTBe moHOpa
METHJIbHON TIpyMNIbl OOBIYHO HCHOJNB3YETCs S-aJ€HO3UIMETUOHMH; B OOJIBIIMHCTBE pEaKLui
OMOCHHTE3a HEIOCTATOYHO DHEPTUH, BBIACIAEMON MpPH TMEPEHOCE METWIBHOW Tpymibl NS5-
MeTuaTeTparuapodonara. Opnnako CYILLIECTBYET IIpuMep UCII0JIb30BaHUs N5-
MeTuaTeTparuapodonata B KadecTBE NEPEHOCYMKA METWJIBHOW Tpynmbl Tpu  00pa3oBaHUU
METHOHMHA B  pEakUMM  METUOHMHCHHTa3bl  METHOHHMH  CIYXHUT  HENOCPEICTBEHHBIM
MPEIIIECTBEHHUKOM  S-aieHo3mwIMeTHOHHHA. OOBSICHUTE, Kak METWiIbHasg Tpynma g S-
a/IeCHO3WJIMETHOHMHA MOKET OTUICTIIATHCS OT N5- MeTunterparuapodosnara, XoTs SHeprus nepeHoca
METHJILHON TpyMIbl B NS5-MeTunreTparuapodoare CoCTaBIsSIeT THICSYHBIC TOJTU 0 CPABHEHUIO C
TaKUM IIPOLIECCOM B S-aJ€HO3WIMETHOHHHE.

6. HemocraTok (hosimeBoil KUCIOTHI CUMTAETCS HanOojee pacnpoCTPAaHEHHOW HEZOCTATOYHOCTHIO
BUTAMMHOB M BbI3bIBAET TAKOW THUI AHEMMH, NPU KOTOPOW CHIIKEH CHUHTE3 TeMOTJIO0MHA U
SPUTPOLIUTHI CO3peBalOT He J0 KoHua. KakoBa Merabonuueckas CBsI3b MEXAY CHUHTE30M
reMOrjIo0MHa U HEJOCTATKOM (OJIMEBOM KUCIOTHI?

5.2.3. Bompochl Il NMOATOTOBKH K HWHAMBHAYAJIbHOMY co0eceJOBAHUIO NPH 3aliuTe
JadopaTopHbIX padoT (oueHoYHoe cpeacTBo Ned)

JIab pa6ora OnpenesieHus: 0ejika B 0M0J10rH4eCKOM MaTepuaJie

1. YpoBHu opranu3anuu O0eIKoBOI MOJEKYIIBL.

2. ®duznyeckue cBoicTBa Oenka. Pu3nyeckre MeTo bl KOJIUYECTBEHHOIO OIpe/ieNieH s Oerka

3. XuMHuecKkre METO bl ONpeaesieH s Oeska. BuypeToBbii 1 MUKpOOHYPETOBBIN MeTOIbl. MeTon
Bpandopna

4. XuMHYECKHE METOAbl ONpEAETCHMUsS  OTAENbHBIX KJIaccOB  OENIKOB:  IeMOIPOTEH]IbI,
TJIMKOIPOTEUHBI

5. buonoruueckue MeTob! onpeaeneHus Oenka

JIa06 padora OnpenesieHue riar0Ko3bl IJIIOK0300KCHAA3HBIM METOI0M
1. IlpuHIHKIT TIIFOKO300KCUIa3HOTO METOIa

2. MexaHH3MBbI TOMEOCTAaTHPOBAHUS TITFOKO3BI KPOBH

3. T'mukorenes. @epMeHTHI, perysiys

4. I'nukorenonn3. epMeHTbI, perysius

5. 'opMoHanbHas peryysuus IIUKOreHe3a U TITMKOTeHOIHN3a

JIab pa6ora OnpenesieHue TPUTJIMIEPHIOB B INIa3Me KPOBH

1. TpaucnopTHbie (HOPMBI TUIUIOB B KPOBU

2. Ilpoucxoxaenue, CTpoeHue U GyHKIMU XxuioMukponoB u JITTOHIL

3. Ponb numonporennnmnassl B Metabomuzme JITTOHIT.

4. Ponp anbOymMHHA B TPAHCIIOPTE CBOOOIHBIX KUPHBIX KHCIOT B KPOBU

5. JIITHIT n JITIBIT u ctepounnsiii ooMeHn. Hapymenust creponHoo oOMeHa
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JIa6 padora OnpenesieHne TPAHCAMHUHA3 B KPOBH

1. Ctpoenue pepmenta. MexaHu3Mbl GepMEHTATUBHOTO KaTaln3a

2. Xapakrtepuctuka TpaHcamuHa3. Ilupugokcanbdocdar kak mOpocTeTHUEcKas — Trpymnmna
aMuHOTpaHcdepa3. MexaHn3M TpaHCAMUHUPOBAHHUS AMUHOKCHIIOT.

3. Ponb TpancamuHas B oOMeHe aMuHOKUCIOTKaTabo11M3M aMUHOKHUCIIOT.

4. OCHOBHBIE MTPOJIYKTHI KaTa00JIM3Ma 0.-KETOKUCIIOT. (3HATH 0 IPyIIaM KaKue aMUHOKHUCIOTHI
JAIOT TOT WJIK UHOM MIPOYKT)

5.2.4. llpumepHbIie TeMbl MUHUPedepaTOB (0O1leHOUHOE cpeAcTBO NeS)

BonopactBopuMsblie BuTaMuHbl. VIcTOpHS OTKPBITUS U UCCIIEI0BAHUN

®Gonaunr. DyHKIUH, MEXAHU3MBI

MuTtoxoHIpraibHbIE IIANePOHbI

OcHoBHbIe Ki1acchl maneponos J11C

[TepeTacoBka TOMEHOB B SBOJIOLMH OEIKOBBIX MOCIEA0BATEIHLHOCTEN

MeTo/ 3BOTIOIMOHHOTO clieia B pacuindpoBke PyHKIINN BHOBb CEKBEHUPOBAHHBIX OEJIKOB
MesxOeKoBbIC B3aMMOCHCTBYS. AHTUTEA

I'ucrtoHOBBEIN KOJT

YOUKBUTHH-3aBUCUMAs cUcTeMa ITpoTeoin3a 6enkoB. [IporeocoMbl

[TaTonornyeckue OeIKOBBIC arperatbl. AMUIOUIBI

buoxumust IprOHHBIX 3a00ICBaHUI

Pu6o3umbl

JIHK-cBsi3pIBaronme MOTUBBI B O€JIKaxX- peryasaropax KCIpecCu reHOB

Metoapl  QYTIPUHTHHTA, HWMMYHOIPELUMIUTAIMA  XpOMAaTWHA Ui  ONpeNeieHus  Oelok-
cBaspIBatoMx ydactkos JJHK

[Tpuniun, Texauka v Buas! [P
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