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1. Haznauenue ¢)oHIa OLIEHOYHBIX CPEACTB

1.1. Heanto cozpanus ®OC OGHOXUMHM SIBISICTCS YCTAaHOBJICHHWE COOTBETCTBUS YUCOHBIX
JOCTHKEHHUM 3alUTaHUPOBAHHBIM pe3ylibTaTaM OOydeHHs W TpeOOBaHUAM padoyeil mporpaMMsbl
JUCIUILINHBL.

1.2. ®OC pa3paboTaH Ha OCHOBAaHHH HOPMATUBHBIX JOKYMEHTOB:

— (hemepanbHOrO TOCYIapCTBEHHOIO 00Pa30BaTENbHOIO CTaHJAPTa BBICIIETO 00pa30BaHUs MO
HampasieHuto moarotoBku 44.03.05 Ilemarormueckoe oOpa3zoBanue (C ABYMS MPOGUISIMU
MOJTrOTOBKH) (YpOBEHb OakajaBpuaTa), yTBEP)KICHHBIM NMPHUKa30M MUHHCTEPCTBOM 00pa30BaHUA U
Hayku Poccuiickoit ¢eneparuu ot 9 dpespans 2016 r. Ne 91;

— oOpaszoBarenbHON MporpaMMbl «buonorus u xumus» o4Hoil GopmMbl 00yUYEHHS BBICIIETO
oOpa3oBaHus mo HampapieHuto noarotoBku 44.03.05 Ilemarormueckoe obOpa3zoBaHue (C OJHUM
npo¢uiieM NOATOTOBKH);

— Ilonoxenuss o ¢GopmupoBaHuM (OHIA OLUEHOYHBIX CPEICTB JJS TEKYLIETO KOHTPOJIS
yCIEeBAaeMOCTH, MPOMEKYTOYHOM M WUTOTOBOM aTTecTalMM OO0y4arouuxcs Mo o0pa3oBaTeIbHBIM
MporpaMMaM BBICIIETO0 0Opa3oBaHUsl — MporpaMMmaM OakajaBpuara, mporpamMmaM CrelHaTuTeTa,
IIporpaMMaM MarucTparypsl, INporpaMmaM IOATNOTOBKM HAy4YHO-NEJArornyeckux KaJIpoB B
acipanTtype — B (eepalbHOM TOCYAapCTBEHHOM OOJKETHOM 00pa3oBaTEIbHOM YUPEKICHUN
BBICIIETO 00pa3oBaHusi «KpacHOSPCKUI rOCYIapCTBEHHBIN Tearorndeckuii yausepcuret um. B.I1.

AcrtadneBay yTBep)KIeHHOTO TTprKa3oM pekropa Ne 297 (m) ot 28.04.2018.

2. Ilepeyenn KOMIIeTeHII U, MO/IeKAINX ¢popMupoBaHuNIO B pamMKax

AUCHUIINHBI/ MO/ TIPAKTHKH.

2.1. llepeyens KommeTeHUHUIl, GOpMUPYEMBIX B TpoIecce M3YYCHHS aHATOMHHM W MOpQoIoruu

YEJI0BeKa:

e VK-1: CnocobeH oOCymIeCTBISTh MOWUCK, KPUTHUYECKHH aHAJIW3 W CHUHTE3 HH(POPMAIINH,
MIPUMEHATHh CUCTEMHBIN MOAXO 1JIsl PEIICHUsI MOCTABJICHHBIX 3a7a4

e VK-1.1: JleMoHCTpHUpYET 3HAHHUE OCOOCHHOCTEH CUCTEMHOTO M KPUTHUYECKOTO MBIIIJICHHUS,
apryMEHTUPOBAaHHO (OpMHUPYET COOCTBEHHOE CYXKICHHE M OLEHKY HuH(pOopMaIuu,
pUHUMAaeT 00OCHOBAHHOE PelCHHE

o VK-1.2: [Ipumensier noruueckue GOpMbI U MPOLEAYPHI, CIIOCOOEH K PedIIeKCHH IO TIOBOAY
COOCTBEHHOM U Uy»OW MBICIUTEIILHON NeATeTHhHOCTH

e VK-1.3: AHanu3upyeTr UCTOYHUKH MH(OPMAIMK C LENbIO BBIBICHUS UX MPOTHBOPEUUIl U

ITIOMCKA TOCTOBEPHBIX CYKICHUN



e JIK-3: Crocoben (opMupoBaTh pa3BUBAIOIIYI0 00pa30BaTEIbHYIO CpEAy A AOCTHKCHHS
JUYHOCTHBIX, TMPEAMETHBIX M METalpPeIMETHBIX pPe3yJbTaTOB OOydYeHUs CpelCcTBaMU
MPEToJaBaeMbIX YICOHBIX MTPEIMETOB

e [IK-3.1: Brmageer cmoco0amMu WHTErpallMk YYEOHBIX TPEIMETOB JUIsl OpraHU3aluu
pa3BUBAOIICH YIECOHOU NeATEILHOCTH (MUCCIEI0BATEIBCKOM, MPOSKTHOM, TPYIITIOBOM | JIp.)

e [IK-3.2: HMcnons3yer oOpa3oBaTeabHBIN MOTEHIIMAT COIMOKYJIBTYPHON Cpeapl pernoHa B
npenoaaBaHuy (mpeaMeTa 1mo npoduiito) B ydeOHONW U BO BHEYPOUHOM €SI TEIBHOCTH

e [IK-1: CnocobGeH ocBamBaThb W HCIIOJIB30BAaTh TEOPETUYECKHE 3HAHUS W IPAKTUUYECKUE
YMEHHUSI 1 HaBbIKU B TIpeIMETHON 00JacTH MPH pelIeHUH MPpodecCHOHaNbHBIX 3a/1a4;

0 [IIK-1.1: 3Haer cTpyKTypy, COCTaB M AUJAKTUYECKUE SAMHUIIBI TPEIMETHOM 00nacTu
(mpemnogaBaeMoro npeameTa)

0 IIK-1.2: YMeeT oCymecTBIsITh OTOOp yUeOHOTO CONEPIKaHUs IS €r0 peallu3alii B
pasnuuHbIX hopmax oOydeHus B cooTBeTcTBHM ¢ TpeboBanusmMu ®I'OC OO

0 [IIK-1.3: [emoHCTpupyeT yMeHHE pa3padaTbiBaTh pazTu4Hble (POpMBI ydeOHBIX
3aHATUN, TMPUMEHATH METOJbI, MPUEMbl U TEXHOJOTHMH OOydYeHHs, B TOM YHCIE
nH(pOpMaLlMOHHbIE

3. ®oH/1 OLIEHOYHBIX CPECTB /JIsl MPOMEKYTOUHOI aTTecTAlNU

3.1. ®oHABI OLIEHOYHBIX CPEJCTB BKIIOYAIOT:
DK3aMeH; OLIECHOYHOE CPEJCTBO | — BOMPOCHI K IK3aMEHY
3aueT; OLIEHOYHOE CPEACTBO 2 — BOMPOCHI K 3a4eTy

3.2. OueHouHbIE CpeACcTBa

3.2.1. OnieHOYHOE CPENCTBO: BOIPOCHI K 3K3aMEHY
Kputepun orieHnBaHus M0 OLEHOYHOMY CPEACTBY |

®opmu | IIpoaBUHYTBIH YPOBEHb ba3oBblii ypoBeHb Iloporosslii ypoBeHb

pyemble cpopMHPOBAHHOCTH copMHPOBAHHOCTH copMHPOBAHHOCTH

KOMIIET KOMIIETeHI Ui KOMIIEeTEeHI NI KOMIIETeHI N1

eHIMHU (87-100 6ammoB) (73-86 Gamnnos) (60-72 Gamma)*
OTJINYHO/3a4TEHO XOPOIII0/3aYTEHO YAOBIIETBOPUTEIHHO/3aUTCH
0

IIK-1.1 | O6yuaroumiics Ha OO6yuatomiuiicst Ha OOGyJaromuiics Ha
MPOJBUHYTOM YPOBHE 0a30BOM ypOBHE 3HAET MOPOTOBOM YPOBHE 3HAET
3HaeT CTPYKTYpPY, COCTaB U | CTPYKTYpY, COCTaB U CTPYKTYpY, COCTaB U
TUIAKTHYECKUE SANHUIIBI | TUJAKTUYCCKUE SIUHUIBI | TUJAKTUISCKUE ¢IUHUIIBI
MpeAMETHOM 00J1acTH MPEAMETHOM 00IacTH MpeAMETHOM 00J1acTH
(mpeno1aBaeMoro (mpemnogaBaeMoro (mpenogaBaeMoro
peaMETa) TpeaMeTa) peaMETa)

IK-1.2 | O6yuaromuuiicst Ha OOyuarommiicst Ha OO0yuaromuiics Ha
MPOJABUHYTOM YPOBHE 06a30BOM ypOBHE yMeeT MIOPOTOBOM YPOBHE yMEET
YMEET OCYIIECTBIIATh OCYIIECTBIISATH OTOOP OCYIIECTBIIATH OTOOP
oTOOp yueOHOTO y4eOHOTO COIepIKaAHUS y4eOHOTO COZEp>KaHUsI ISt
COJIepKaHUs IS €r0 JUTSL €T0 peasn3alliy B €ro peanun3aiuu B
peanu3alyy B pa3IMyuHbIX | pa3iuyHbIX popmax pa3ianyuHbIX (hopMax
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dbopmax oOyueHus B
COOTBETCTBHUHU C
tpedoBanusimu ®I'OC OO

00y4eHUsI B COOTBETCTBUU
¢ TpedoBanusamMu OI'OC
(0]0)

00y4eHUsI B COOTBETCTBUU C
tpeboBanusimu ®PI'OC OO

IIK-1.3

OOyuaromuiicst Ha
NPOJIBUHYTOM YPOBHE
JIEMOHCTPHUPYET YMEHHE
pa3pabaThiBaTh
pa3nuyHbie POPMBI
y4eOHBIX 3aHSATHH,
PUMEHSTh METO/IBI,
IPUEMBI U TEXHOJIOTUT
o0yueHHsI, B TOM YHUCIIC
UH(POPMALIMOHHBIC

OOyuaromuiicst Ha
0a30BOM ypOBHE
JIEMOHCTPHUPYET YMEHHE
pa3zpabaThiBaTh
pa3nuyHbie POpPMBI
y4eOHBIX 3aHSATHH,
MPUMEHSITh METO/IbI,
MIPUEMBI U TEXHOJIOTUU
o0yd4eHus, B TOM YHCIIe
nH(OpMallMOHHbIE

OO0yuaromuiicst Ha
IIOPOT'OBOM YPOBHE
JEMOHCTPUPYET YMEHUE
paszpabaThIBaTh Pa3TMIHbBIC
(dopmbl yueOHBIX 3aHATHH,
HNPUMEHSTh METO/IbI,
IpPUEMBbI U TEXHOJIOTUU
00y4eHHs, B TOM YHUCIIE
MH(POPMAaLIMOHHBIE

3.2.2. O1ieHOYHOE CPECTBO: BOIIPOCHI K 3a4ETy.

Kputepun orieHrBaHus Mo OLIEHOYHOMY CPEACTBY 2

®opmu | IIpoaBUHYTHIH YPOBEHb ba3oBblii ypoBeHb IToporosslii ypoBeHb

pyembie c¢popMHPOBAHHOCTH copMHPOBAHHOCTH c¢opMHPOBAHHOCTH

KOMIIET KOMIIeTeH Uil KOMIIeTeHI U KOMIIeTeH Uil

CeHIIUM (87-100 6amnoB) (73-86 6annoB) (60-72 6anna)*
OTJIMYHO/3aYTEHO XOPOII0/3a4TEHO yAOBJIETBOPUTENHHO/3a4TEH
0

IIK-1.1 | O6yuarouuiicst Ha OOyuaromuiicst Ha OO0yuaromuiics Ha
MPOJABUHYTOM YPOBHE 0a30BOM ypOBHE 3HAET MOPOTOBOM YPOBHE 3HAET
3HAET CTPYKTYPY, COCTaB U | CTPYKTYpY, COCTaB U CTPYKTYpY, COCTaB U
JUIAKTUYECKUE SNUHUIBI | UJAKTHYECKUE SIUHHUIbBI | JUJAKTHYECKUE SIMHUILIBI
npeaIMeTHON obnacTu MpeIMETHOM 00IacTH MpeIMEeTHOH 00macTu
(mpenos1aBaeMoro (mpemnoaBaeMoro (mpenosilaBaeMoro
npeaMeTa) npeMeTa) npeaMeTa)

IIK-1.2 | O6yuarouuiicst Ha OO6yuatomuiicst Ha OOyJaromuiics Ha
IIPOJABUHYTOM YPOBHE 06a30BOM ypOBHE yMEET IIOPOTOBOM YPOBHE YMEET
YMEET OCYILIECTBIIATh OCYIIECTBIISATH OTOOP OCYUIECTBIIATH OTOOP
oT60p yueOHOrO y4eOHOTO CO/IepIKaHuUs y4eOHOTO COIepIKaHUs JUIs
COJIepKaHus I €ro JUISL €70 peasn3aluy B €ro peajan3anuu B
peanu3aniy B pa3InYHbIX | pa3iIU4HbIX (hopMax pa3nu4HbIX popmax
dbopmax oOyueHus B 00y4eHUsI B COOTBETCTBUU | OOYYEHHS B COOTBETCTBHH C
COOTBETCTBUHU C ¢ TpeboBanusamMu OI'OC tpeboBanusimu ®I'OC OO
tpeboBanusimu GI'OC OO | OO

IIK-1.3 | O0yuaromuuiicst Ha OOyuaromuiicst Ha OO0yuaromuiics Ha

NPOJIBUHYTOM YPOBHE
JIEMOHCTPHUPYET YMEHHE
pa3pabaThiBaTh
pa3iuyHbie POPMBI
y4eOHBIX 3aHSATHH,
MPUMEHSTH METO/IBI,
NPUEMBI U TEXHOJIOTUHU
00y4eHUsI, B TOM YHUCIIe
nH()OpPMAITMOHHBIC

0a30BOM ypOBHE
JIEMOHCTPHPYET YMEHHE
paspabaThiBaTh
pa3nuyHbie POpPMBI
y4eOHBIX 3aHSATHH,
MPUMEHSITh METO/IbI,
MIPUEMBI U TEXHOJIOTUU
00ydYeHHs1, B TOM YHCIIe
WH(pOpMAITMOHHBIE

MIOPOTOBOM YPOBHE
JNEMOHCTPUPYET YMEHUE
paszpabaThIBaTh Pa3IMIHbBIC
(dopMbl yueOHBIX 3aHATHUH,
NPUMEHSTH METOJIBI,
IPUEMBI U TEXHOJIOTUU
00y4eHUs1, B TOM YHCIIC
UH(POPMALIMOHHBIE

4. ®oH/1 OLIEHOYHBIX CPECTB /sl TEKYIIero KOHTPOJIS YCIeBaeMOCTH
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4.1. (DOHILI)I OLCHOYHBIX CPCACTB BKIIOYAIOT: KOJUIOKBUYMBI, pCHICHUC 3a/1a4 I10 6I/IOXI/IMI/II/I,

3amuTy J1a00paTOPHBIX PaboT, YCTHOE COOOIIEHUE.

4.2 Kputepuu OIICHUBAHUS CM. B TEXHOJIOTHYECKOM KapTe pedTHHTa pabovei mporpaMMbl

JUCHHUILINHEI

4.2.1. Kputepuu oLIeHUBAaHHUS 10 OLIEHOYHOMY cpelcTBY 3: Kols1oKkBHyMBI

Kpurepuu onieHuBaHus

KonunyecTtBo 6aminoB (Bkiana B
pPEUTHHT)

Onupaercs Ha U3y4YEHHBIN TEOPETUUECKUI MaTepua Mpu 2
OTBETE Ha BOIIPOC

ITpumeHsieT 3HaHUS, TOJyUYEHHBIE B CMEXHBIX 1
JUCLMILIMHAX

OTBeT pacKphIBAET MOJHOCTHIO OCTABIEHHBIE BOIIPOCHI 2
MaxkcuMasnbHbIi 0ait 5

4.2.2. Kputepuu OLIEHUBAaHUS 10 OLIECHOYHOMY CpeACTBY 4. 3agauun

Kpurepuu onieHnBaHus

KomnuecTBo 6aminoB (Bkiana B
pEUTHHT)

Onupaercst Ha U3yYEHHBIA TEOPETHUECKUN MaTepuas mpu 3
pereHnn

[TpumeHsieT 3HaHUS, TOTyYEHHBIE B CMEXHBIX 1
IUCHMITINHAX

OTBeuaeT Ha AOMOIHUTENIbHBIE BOIIPOCHI MO 3aa4e 2
MaxcuManbHBIH 0alT 6

4.2.3. Kpurepun OLICHMBAHUS IO OLIEHOYHOMY cpeAcTBY 5. UHauBHAyabHoe coleceoBaHUe

MPH 3a1UTeE JA00OPATOPHBIX PadoT

Kputepuu onenuBanus

KonunyecTBo 6aminoB (Bkiana B
pENUTHHT)

[IpencraBneH MPOTOKOI MPOBEACHUS JIA0OPATOPHOM 4
paboThI B COOTBETCTBUU C TPEOOBAHUSIMU

Onupaercst Ha U3yYEHHBIA TEOPETHUECKUI MaTepua, 5
MIPUMCHSICT 3HAHUS U3 CMEKHBIX JTUCIUTUINH IIPU

0OBSICHEHUH 1IEJICH, 3a/1a4, TOJYYCHHBIX PE3yJIbTaTOB

OTBevaeT Ha JIONMOJHUTEIIBHBIC BOITPOCHI 4
MaxkcuManpHbIH 0anI 13

4.2.4. Kputepuu OLleHUBAHMS IO OLIEHOYHOMY CPEJICTBY 5. YCTHOE co001IeHne 10 OJHOMY M3

pa3aesioB IMCHMILINHBI

Kputepun oneHnBanus

KomunyecTBo 6amioB (Bkiaa B
PEUTHHT)

[Ipu moaroToBKe COOOIIECHUS UCTIOTH30BAHBI 2
PEKOMEHI0BAaHHBIE NCTOYHUKHU WIJIH MTOJA00paHHBIE

CTYZCHTOM yueOHbIe TocoOus, MOHOTpaduu, HayyHast

TIepUOINKa 10 N30paHHON TeMe

Tema packpsITa NOJIHOCTHIO. 2
['paMoTHOE Bia/IeCHUE TEPMUHOJIOTHEH 2
MakcumaibHbIH 6asut 6




5. OueHo4YHBIE CPEACTBA (KOHTPOJIbHO-H3MEPUTEIbHbIC MATCPHAJIbI)

5.1. OneHo4YHbIE CPeACTBA ISl IPOMEKYTOYHOM aTTeCTAMHU
5.1.1. Bonnpocsl K 3K3aMeHy

1. Obmen yraeBonoB. [ mukonu3. OCHOBHBIE 3TaIlbl U PEAKIIUN. DHEpreTUUecKuil AP PeKT.
Perymsmus.

2. OKHCIUTENbHOE 1eKapOOKCHIMPOBaHNE TUPYBaTa

3. Hukn Kpebca. OcHoBHBIE peakuuu. DHepreruueckuii adpdekr mukna Kpedca. AmMpudonuyeckue
peakmuu. Perynsmus nuxma Kpebcea.

3. IlenTo3ohocdaTHbIi UKI: OCHOBHBIE pEaKIiH, YHEpreTHIecKkuii 3 dekr, 3HaueHue.

4. JlpixatenbHas 1uenb. OCHOBHbIE KOMITIOHEHTHI MUTOXOHAPHATBLHOMN JbIXaTEIbHOM 1EIH.
XeMHOCMOTHUYECKOE COTPSIKEHHE

5. Crpoenune AT®-cunTasbl u cuHTe3 AT®. Pazobmenue npixanus U GochopuiimpoBaHusl.
Perunkanus npokapuot (E. coli). XapakrepucTrka 3TarnoB peruiMkanuu 1 GepMeHTOB,
y4acTBYIOUINX B PEILTUKALIUU.

6. Perukarnus sykapuot. XapakTepUCTHKA ITANOB PEITUKAIUU U (JEPMEHTOB, Y4aCTBYIOIINX B
permukanuu. Penmapanms

7. OTnuuus peruMkanuu 3ykapuot u npokapuot (E. coli). Dransl u pepmMeHTsI.

8. Tpanckpunius. XapakTepucTHUKa 3TAroB TpaHCKpumuu. KoBanenTHas Moudukaus
matpuuHoil PHK. Perynsuus tpanckpunuum

9. Tpancsinus. ['eHeTHUeCKUil KOA: OCHOBHBIE XapaKTepPUCTUKH. XapaKTepUCTHKA 3TAIOB
tpancnsuu. @onguar 6enkoB. [locTTpancnsuunonHas Moaudukanus 0enkoB. Perymsims
TPaHCISALUY.

10. B-okucIeHre KUPHBIX KACIOT. AKTUBAIUS TPUALIMITIUIICPUHOB, 3aIIACEHHBIX B KHPOBOM
TKaHU. AIIMJIKAPHUTHHOBBIN IEPEHOCYUK.

11. Okucienre HaCHIIEHHBIX KUPHBIX KUCIOT C YETHBIM M HEUETHBIM YHCIIOM aTOMOB yTjiepoja
12. Perynsiusi OKMUCIEHUS )KUPHBIX KUCIIOT.

13 B-okucnenue KUPHBIX KUCTOT. OKUCICHIE HEHACBIIEHHBIX W MMOJIMHEHACBIIIEHHBIX KUPHBIX
KHCJIOT.

14. ®-oKuCIEHUE )KUPHBIX KUCIIOT.

15. Kara6onmusm amuHOKHCIOT. [Tupunokcanbdocdar kak mpocTeTHdeckas rpyria
amMuHOTpaHcdepas. MexaHu3M TpaHCAMHUHHPOBAHHSI AMHUHOKCHUJIOT.

16. OcHOBHBIE MPOTYKTHI KaTa0OIN3Ma 0-KETOKHUCIIOT. (3HATh MO IpyHnaM Kakue aMUHOKHCIOTHI
JAIOT TOT WJIK UHOU TIPOIYKT)

17. LlukJ1 MOYEBHHEBI M €T0 CBsI3h C MUKIOM Kpebca. Acmaprar-apruauacykiuHaTHbIA myHT [ TK.
18. I'mrox030-aIaHUHOBBIN ITUKII.

19 Kietounsiii curHaauar. OCHOBHBIC BUIILI CUTHAJIMHTA.

20 G-6enku. bera-anpeneprudeckas nepenaua curtana. [Ipekparmienue curaana u
neceHcuomIn3anus.

21. AxtuBauus cAMP-3aBucumoit nporenHkuHasel A. benku-aganteper. AKAP.

22 PeuentopHble TUPO3UHKHHA3BL. [lepenaya curnana yepes3 HHCYJIMHOBBIN PEeIenTop.

23. JAK-STAT curHajbHbIHI Iy Tb.

5.1.2. Bonpocsl k 3a4ety

1. Amunokucnotel. HoMenknarypa, ctpoenue. Ontuueckas u3oMepus, XAMUYECKHUE CBOMCTBA O
AMUHOKHCIIOT.

2. [Mentuapl. O6pa3zoBaHUE MENTUIHON CBSA3H, IPUPOIA U OCOOCHHOCTH MENTUIHON CBS3H.
Crpykrypa v QyHKIIUU OMOJIOTUYECKH aKTUBHBIX nenTua0B. Kinaccudukanus nentumos.

3. benku. IlepBuunas cTpykTypa 6enkoB. Onpeenenre nocaea0BaTeIbHOCTH AMUHOKUCIIOT B
Oenkax.



4. BropuuHnas cTpykTypa Oenka. a-Criupanib u ee xapaktepucTuka. B-CkiagdaTsiid JUCT U
xapakTepucTuka. CBepXBTpUYHAsI CTPYKTYpa.

5. Tpernunas cTpykTypa O6enka. CBsi3d, MOAIEPKUBAIOIINE TPETUIHYIO CTPYKTYpy Oenka. JlomeH.
6. UeTBepTHUHAas CTpyKTypa Oenka. DMuMoseKysa, CyObeIUHHILIBI.

7. ®epmenTsl. OTnuune OEIKOBBIX 0T HeOENKOBBIX KaTanu3aTopoB. Kiraccudukanms GpepmMeHToB.
8. CtpoeHue GpepMeHTOB. AKTUBHBIN LEHTP. AJNIOCTEpUUYECKUIA HEHTP. MeXaHu3M JeHCTBHS
(bepMeHTOB. 3aBUCIMOCTh CKOPOCTH (DEPMEHTATUBHOW PEAKIIMU OT KOHLIEHTpAIMH (hepMeHTa U
cyOctpara, Temneparypsl, pH.

9. Yrnesoapl. Onpenenenue. Kitaccupukanus, Gpyakuuu. Monocaxapuasl. OnpeencHue,
knaccudukanus. CtepeonzoMepusi MOHOCAXapHI0B.

10 Iu-, omuro-, nonucaxapuabl. CTpoeHue, CBOUCTBA, (QyHKIHH

11. Hykneo3uasl u HykiaeoTH bl [IpuMepbl MUPUMUAMHOBBIX U IyPUHOBBIX HYKJI€03UI0B U
HYKJICOTHUI0B. THITBI M QYHKINU HYKICOTHIOB.

12. CpaBuurensHas xapakrepuctuka JJHK u PHK.

13. [lepBuuHas CTpyKTypa HyKJIEHHOBBIX KUCIOT. [IpaBuna Yapradda. Bropuunas crpykrypa
JHK. Tpetuunas ctpykrypa JJHK.

14. OcHoBuble Buab U pyHkuuu PHK.

5.2. OneHo4YHbIe CpeacTBA VIS TEKYLIero KOHTPOJIsl yCIIeBaeMOCTH
5.2.1. Ko/u1okBUYMBI (OLIEHOYHOE cpeacTBO Ne3)
IIpupoanbie yriaeBoasl U Junuabl. CTpoeHue, cBOCTBA, 0M0JI0THYECKAS POJib.

1) ®opMyITbI TITFOKO3bI, MAHHO3BI, TAJTAKTO3bI, PHOO3bI H (PPYKTO3HI

2) MyTaportariys, aHOMephbl

3) XuMu4ecKkue CBOMCTBa MOHOCAXapuI0B

3.1) AueTuIriroK03aMUHbI U TPOTEOTITHKAHBI.

4) Iucaxapumbl - caxaposa, MaJIbT03a, JJakTo3a. CTpyKTypa, CBSI3H U (PEPMEHTHI, KOTOPHIE U3
TUIPOIU3YIOT

5) lomucaxapuasl. Kpaxmar, riamkore, nemitoiao3a. CXoIcTBa U OTIIHYHS.

6) Jlunuael. Tpurnuuepuasl - CTpoeHue, pepMeHT, KOTOPBIM UX TUAPOIHU3YET, T 3amacaroTcs.
OTnnumne HAChIEHHBIX U HeHachleHHbIX TAI (1o ¢pu3nueckum cBONCTBaM)

7) ®ochonaunuasl. CTpykTypa olmas, kakoBa GyHKIus ux. @opmyibl 3HaTh
¢bocharuamsTaHOTIAMIHA, -XOJIMHA, -cepuHa. THrbl Gpocdomnumnas u cBs3u, KOTOPHIE OHU
TUIPOIU3YIOT.

8) ®dynknus pocharnauanHo3uT-4,5-6uchocdara

9) obmras cxema chuHrohocPoIUNUI0B, IIEPEOPO3UIOB, LIEPAMUIOB

10) Diiko3zanounapl. CTpykTypa U pyHkimu. Kakue npou3BoaHbIE U3 HUX CUHTE3UPYIOTCS U X
XapaKTepUCTHKA.

11) CaoiicTBa MeMOpaH

AMHHOKHCI0THI, 0eakn. Knaccupuxkanus 6e1xoB. @epMeHTHI

1) Xumudeckre CBONCTBAa aMHUHOKHUCITIOT. Peakiinu mo aMuHOTrpyTIine U KapOOKCUIIbHOM TPyTIIe.
OTHolIEHNE aMUHOKHUCIIOT K HarpeBaHuIo. JIakTaM-IakTUMHAs TayTOMEpHUSI.

2) CtpykTypsl 6enkoB. CTpoeHHe IENTHIHOM CBSI3U, BUABI BTOPUYHON CTPYKTYpHhI. CBsi3H,
MOJIEPKUBAIOLIME TPETUUHYIO CTPYKTYpy Oenka. UeTBepTuuHast CTpyKTypa.

3) Onpenenenue CTpyKTypbl mentuaoB. Metonsl Damana, CoHrepa, Macc-ClIeKTPOMETPHS.
4) OnpenencHuie MOHATHS pepMeHT. MexaHu3M aeicTBus pepmenTo. Kitaccupukanus n
cTpoeHue. Pob HEKOBaJICHTHBIX B3aUMOJICHCTBUI B ()epMEHTATUBHOM IMPEBPAILICHUN
cybcrpara.

5) Baustaue pH, TeMriepaTypbl U KOHIIEHTpAIMK CyOcTpaTa Ha CKOPOCTh pepMEHTATUBHOM
peaxuuu.



6) [TonsTusa kodaxrop, KohepMeHT, anoPepMeHT, X0JI0PEPMEHT, IPOCTETUYECKAs IPyMIIa.

Hyxk1eoTuabl M HyKJIeHHOBbIE KHCJIOTHI

1) Xumudeckrie cBONCTBA MUPUINHA, MUPUMHINHA U TypHHA. CBS3b AJIIEKTPOHHOTO CTPOSHUS U
pPEeaKMOHHON CIIOCOOHOCTH JAaHHBIX I€TEPOLUKIIOB.

2) Hykneoruasl, Bxogsmue B coctaB JIHK u PHK. Ctpoenue HykieoTua.

3) Crpoenue IHK. CTpykTypsl — IepBUYHAs, BTOpUYHAS, TpeTUUHAsA. [ MICTOHOBBIE OEJIKH.

4) Otnnuusa IHK u PHK.

5) Tuns! PHK. 12 Tunos, ux kpaTkas XxapakTepUCTHKa.

MartpuuHbie OHOCHHTE3bI

. Perukanus y mpokapuor u 'y 3yKapuoT

. Pemapanus

. Tpanckpumnius. [IporieccHHT TEPBUYHBIX TPAHCKPUIITOB Yy MPOKAPHOT U Y IYKAPHUOT.

. [Iponieccunr MPHK. Crutaiicunr, crinaiicocoma

. Tpancasus. AKTUBAIMS aMUHOKHUCTOT. XapaktepucTtrka amuHoanunTPHK-cunreras
. Tpancisius y mpokapuot

. Oco0eHHOCTH ATANOB TPAHCISAIUU Y DYKApUOT

. @onnunr. [TocTTpancasuoHHbIe MOAU(UKAINN OSIKOB

. THruOuTOphl MATPUYHBIX OMOCHHTE30B

10 Perymsiiust 6nocunTes3a 6€KoB y mpokapuoT Ha pumepe Lac-onepona u Trp-onepona
11. Perynsauus 6uocunTe3a OEIKOB y 3yKapHOT

O 00 1N DN K~ Wi —

CyOcTpaTHoe 1 okucauTeabHOE (pochopunnpoBanue . /pixaTeqbHas nenb

1. TepMoarHAMHYECKHE OCHOBBI OMOYHEPTETUKH KIIETKH. PacueThl H3MEHEHHUI CBOOOTHOWM SHEPTUU
2. AT® kak mepeHocuHuK CBOOOAHON »Hepruu B KjieTke. CTPYKTypHbIE OCHOBBI CYIIECTBEHHBIX
M3MEHEeHMH cBOOOTHOMN sHepruu npu rujapoinze ATD u neperoce GpocdaTHbIX rpynnamMmu

3. DHepreTudecKuil BBIXOJ TIWKOJN3a, OKUCIHUTEIBHOTO JaeapOokcuiaupoBanus nupysata, L[TK,
0eTa-OKUCIICHUS )KUPHBIX KUCIOT.

4. Bwicokosneprernueckue docdatrel. CydbcTpaTHOE PochOoprUIupOBaHHE: TPUMEPHI, MEXaHH3MbI
5. CocraB u opranuzanus JTL[. Meroas! n3ydeHus nepesoca 31eKTpoHoB B ITL]

6. DHepreTrka 3JeKTPOHHOTO TPAHCIOPTA

7. MexaHu3Mbl XxeMuocmoca. JlokazarenabcTBa pojid IPOTOHHOTO rpaanueHTa B cuHrese ATO

8. Ctpoenne AT®-crHTa3bl 1 MEXAHU3M BpallaTEIbHOIO KaTaan3a

9. Perynsnusi OKUCIUTENBHOTO (POCHOPHUIUPOBAHUS

5.2.2. 3apa4ym (oueHoO4YHOe cpeacTBO Ned)

K pazoeny Amunoxkucinomot, nenmuoni, oeaxku. Pepmenmaol

1. Hamummure Qopmyny mneHranenTuaa ach-Bai-riy-gper-nmu3. O6o3naubte N U C KOHIBL,
MOTYEPKHUTE TIENTHUIHBIE CBSI3H. 3alUIIUTE APYTOM MENTH/I C TAKUM K€ COCTABOM aMHUHOKHUCIIOT.
2. Hammmure dopMyily TekcamenTuaa, cojaepkamero no 2 ruapodoOHbIX ocTaTka, 2 KaTHOHHBIX
ocTaTKa, 2 aHWOHHBIX OCTaTKa, MO OJHOMY C TUAPO(GHIBLHBIMH HE3apsDKEHHBIMH W aHUTOHHBIMU
paaukanamu. [TokaXuTe MyHKTHPOM CBSI3H, BOSHUKHOBEHHE KOTOPBIX MPHUBOIUT K allb(a-criupany.
BreImummte aMHHOKUCIIOTHBIE OCTATKH, PaJHKaIbl KOTOPHIX MOTYT y4acTBOBaTh B TUAPO(OOHBIX
B3aMMOJICHCTBUAX, B 00pa30BaHUM HOHHBIX M BOJOPOIHBIX CBS3EH
3. BwiOepuTe U3 TPEACTABICHHOTO HIDKE CIUCKA AaMWHOKHCIOT a) aMHWHOKHCIIOTHI,
pacrionaraionecss BHYTpU O€NKOBOW r100ynbl; 0) aMHHOKHUCIOTY, CHOCOOHYI0O 00pazoBaTh
HWOHHYIO CBS3b C JIN3; B) aMUHOKHCIIOTY, CITOCOOHYIO 00pa30BaTh BOJOPOIHYIO CBSI3b C acCIl.
4. Ilpu xaxkoMm 3HadeHHH PH MOXKHO JETKO Pa3AeTUTh C MOMOIIBIO0 ANEKTpodope3a TUMCTITHIBL:
TJIN-JIN3; acIl-Bajl;, aja-ruc?



5 Ecau mepcTsiHble HOCKU MTOCTUPaTh B ropsAveil BoJE, a 3aTEM BBICYIIUTDH B AJIEKTPOCYIIMIIKE, OHU
CTaHOBSTCA MeHblIe. OOBACHUTE 3TO SBJICHHE, OCHOBBIBASCh HAa CTPOEHUM alb(a-KepaTHHA.
[ToueMy i€k HE 1aeT TaKOW ycaaku?

6. Monekyna kapOokcunenTuaasbl cocTout U3 307 aMMHOKUCIIOTHBIX OCTaTKOB B OJHOMU Lenu. Tpu
TJIaBHBIE KAaTAJIIMTHYECKUE TPYNIBI B aKTHBHOM IHeHTpe — apr 145, tup 248,rmy 270. Ecnm Ob1
MoJIeKyJia MpeICcTaBIIsAIa alb(a-cCuupaib, KaKuM ObLIO OBl paCCTOSHUE MEXy STUMH OCTaTKaMH?
7. Kakum Oyner 4uciio o0OpOoTOB KapOOaHTHApas3bl, €CIIM NMpPU ONTUMAIBHBIX YCIOBUsSX 10 MKr
qiCcTOM KapOoaHruapas3sl KaTanusupytoT ruaparanuio 0,3 r CO2.

8. Paccuuraiite yneiapHYI0 aKTHBHOCTH AalleTHIXOJIMHACTEpas3bl, eciu 5 Mmr ¢epmenta 3a 30 ¢
pacuieruisitoT 200 MKMOJIb alleTUIIXOJIMHA.

9. TomyOu, comepkaBmIMecss Ha OKCICPUMCHTAIBHOW JHETe, YTPA4YWBAOT CIOCOOHOCTh K
HOpPMaJIbHOW KOOPJIMHALIMU JBWXCHUH, MOAJIEPKAHUIO PAaBHOBECHs. YPOBEHb NMUpPyBaTa B KPOBU
roxyOel 3HaYMTEeNbHO TpeBbIman HOopMy. [Ipu ckapMiaMBaHWW Msica TH CHMIITOMBI TTPOXOIMIIH.
OO0bBsACHATE dTH HAOIIOAECHUS.

K pazoeny 2.

Obuue npunyunbl Op2anu3auuL U Peyaayuu Memadoiuma.

1. ITpu cunteze ATP u3 ADP u P usmenenue ctanaapTHONH CBOOOAHOM SHEPTHH COCTABIISET
30,5 xJI>x/momb. B remaronnTax denoBeka, eciu pusnonornyeckue konuentpaun ATP, ADP u P
cocTaBisaroT 3,5, 1,50 1 5,0 MM COOTBETCTBEHHO.

2. B3pocnblit yenoBek ¢ maccoit Tena 70 kr mosydaet ¢ nuiei B cyT okoio 2000 kkain (8,360
k/[x). Haligure maccy AT®, cuntesupyemoit B Teuenue cytok, ecnu KITJI cunreza ATO
cocrasisieT 30%

3. IlapueranbHble KIETKH JKEIyAKa COepKaT MEMOpPaHHbBIE «HACOCHIY, KOTOPbIe 00eCIeunBaOT
TPAHCIIOPT HOHOB BOAOPOJA U3 IIMTO301s 3TUX KieTok (pH 7,0) B xenynok, odecrieunBast
KHUCJIOTHOCTB kenrynouHoMy coky (pH 1,0). Haiingure cBoOOIHYIO S3HEPIrHI0, HEOOXOIUMYIO JUIs
TpaHcropTa | MOJIb HOHOB BOZOPO/IA C MIOMOIIBIO 3TOTO HACOCA.

Memabonuueckue nymu y2neeo0Ho20 oomena

4. 3anuiunTe CyMMapHbl€ YpaBHEHUS IEPBOM ¥ BTOPOW CTaJANM INIMKOIU3a. MI3MeHeHus
CTaHJApTHOW CBOOOJIHOM YHEPTUH JUIsl TepBOro ypaBHeHus +0,56 Kkaji/MoJb, 1711 BTOPOTO
ypaBHEHHUS -15 Kkan/MoIb. 3aUIINTEe CyMMapHOE YpaBHEHHE MMPEBPAILICHUS TTIOKO3bI B JIAKTAT,
paccuuTaiTe M3MEHEHHE CTaHIapTHOW CBOOOHOM SHEPTHH BCEro TIMKOJM3a. Paccunraiite
M3MEHEHHEe CBOOOTHON YHEPTUU B XOJI€ TIIMKOJIN3A IPU KOHIIEHTPALUSAX PEarupyONuX BEIIeCTB:
raoko3a — 5 MM, makrar - 0,05 MM, ATO — 2 MM, AZI® — 0,2 MM, ®u — 1 MM.

5. HepoctatouHOoCTh THAMMHA (BUTaMUH B1) MpUBOIUT K CEpbE3HBIM HapyILICHUSM HEPBHOU
CHCTEMBI, MPOSIBIIIOMIMMCS B hopme 3a0osieBaHus Oepu-0epu. B kakux myTsax kataboan3ma
y4acTBYIOT MPOU3BOAHBIE THaMHHA? [loueMy roIoBHOM MO3T 1O CPAaBHEHHUIO C JPYTHUMHU TKAaHSIMHU U
opraHaMu B OOJIbIIEH CTENEHHU CTPAAAET OT HAPYLICHHS B 3TUX My TAX?

6. Ecn mpomyckath yepe3 cepaLe KpoBb 06€3 KHCIOPOAa, TO MBI TOTPEOIISIET TITI0K03Y CO
CTallMOHApHOM cKOpocThio. [louemy mpu oboraieHuu KpoBU KHCIOPOJIOM CKOPOCTh MOTPeOIeHUs
TJIIOKO3bI PE3KO MaJaeT, a 3aTeM YCTaHABIMBAETCS HA HOBOM, OoJiee HU3KOM ypoBHE. OObSICHUTE
9TOT 3(PeKT, onupasich Ha 3HAHUS 00 ATOCTEPUUECKON PETYIISAIIUN

7. CKOpOCTb IpeBpaIleHusI TIIMKOTeHa B TIII0K030-6-(hoc(haT B MBIIIEYHOMN TKaHU OMPEesieTCs
OTHOIIIEHWEM KOHIICHTpaIlui akTUBHOM (ocopuiiasel a 1 MeHee akTuBHOU (pochopunaser b.
Omnpenenure, Kak U3MEHHTCS CKOPOCTh PACIHICTUICHHUS TIIMKOT€HA, €cJii 00pa3el] MBIIICYHOH TKaHH,
coJiepamui raukoreH-gpocdopunazy, oopadorats a) kuaazou Gochopunaze u ATP; 6) PP1; B)
aJIPEHATTMHOM.

Jlunuonwtit 0o6men

1. Cpenu OCHOBHBIX MHUTATENBHBIX BEIIECTB TPUALMITIIUIEPUHBI CAMbIE SHEPTOEMKUE CYyOCTPAThI
okucnenus. a) Eciu 15% maccel Tena B3pocioro yenoBeka (maccoit 70,0 Kr) mpuxoauTcs Ha
TPUALWITIILEPUHBI, KAKOB CyMMapHbII 3aI1ac 3HEPrUy B BUJIE TPUALWITIIULEPUHOB, KaK B
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KHJIOJDKOYJISIX, Tak M B Kuutokanopusx? 1,00 kkan = 4,18 k/Ix. 6) Eciiu notpe6HOCT B 3HEprUn
cocramsieT mpuMepHo 8400 kx/cyT. (2000 kkan/cyT), CKOIBKO BpEMEHU CMOT ObI IPOKUTH
YeJIOBEK, €CJIM OKHCIICHNE )KUPHBIX KUCIIOT, 3alTACCHHBIX B BUJI€ TPUAIMITIUIIEPHHOB, OBIIIO OBI
€/IMHCTBEHHBIM UCTOYHUKOM 3HEpruu?

2. [Tpu oHOM M3 HACTIEICTBEHHBIX ()OPM MUACTCHUHU B CKEJICTHBIX MBIIIIIAX HAOII0aeTCs HU3Kas
aKTUBHOCTb (DEPMEHTOB CHHTE3a KapHUTHHA. Kak 3T0 0Tpa3uTcst Ha CKOPOCTH MOTpeOIeHUs
KHCJIOPOAA CyCIIEH3UeH MUTOXOHAPHUI MBIIIIIBI TIPU MCIIOJIb30BAaHUM B Ka4eCTBE CyOcTpara
OKHCJICHHS MAJIbMUTATA.

3. Kaxue n3menenust Mmetabom3Ma TMOBJICUYET 32 CO0O0M MyTaIysi MBIIIEYHOW KAPHUTHH-
anunTpaHcdepassl [, mpu KOTOpPOit MyTaHTHBIN O€JI0K TepseT CpoACTBO K MasloHUI-COA, HO
COXpaHSET CBOIO KaTATUTUIECKYIO aKTHBHOCTb?

4. CKOJIBKO ITUKIJIOB OeTa-OKUCIIeHUs TpeOyeTcs sl MOJIHOTO OKUCIICHHSI aKTHBUPOBAHHOM
OJICMHOBOW KHCJIOTBI

5. Ilpu rogojaHuM ¥ HEKOHTPOJIUPYEMOM JlnabeTe: MOCKOJIbKY TKaHU HE MOTYT BOCIIOJIb30BaTh-
Cs1 TITFOKO30H, BMECTO 3TOTO OKUCIISIOTCS B OOJIBIINX KOJMYECTBAX )KUPHBIE KHCIOTHI. XOTS
anetuin-CoA U He TOKCMYeH, MUTOXOHAPUH JOJDKHBI ITpeBpalnaTh aueTi-CoA B KETOHOBBIE Tea.
Kaxkas npo6iema Bo3HuKIa Obl, ecin aneTui-CoA He MOT ObI MpeBpaniaThCs B KETOHOBBIE Tena?
6. Kax usmeHuTcs MeTabonm3M *KHUPOB Mpu MyTanuu aueTuin-CoA-kapOoKcuiassl, B pe3yJibTaTe
KOTOpo# ocTatok Ser, B HopMe pochopunupyembiii AMPK, 3amenen octatkom Ala? Yro
MIPOU30MJET, €CIIU TOT K€ OCTATOK Ser 3aMeHUTh OCTaTKOM Asp?

7. Harmmmmre UTOroBOE ypaBHEHNE OMOCHHTE3a MMaJbMHUTATa B IEYEHU KPBICHI, HAYaB C
MUTOXOHIpUanbHOro anetTmi-CoA u uutozonbHeix NADPH, ATP u CO2.

8. Ckonbko monekys1 AT® tpeOyeTcst Uit CHHTE3a TpUNIaIbMUTAINTA U3 NIMLEPUHA U AalIbMUTaTa?
9. Auerun-KoA-kapbokcuiiasa cyniecTByeT B AByX (popMax: MpoTOMEp U aKTUBHBIM MoIuMep.
uTpaT 1 U30IUTPAT CBA3BIBAETCS C TPOTOMEPOM H YBEITMYMBACT aKTUBHOCTH (epmeHTa B 10 pas.
OOBsicHUTE, KaK 3TU CBOMCTBA COINACYIOTCS C PErYISITOpHON posbio aneTuia-CoA-apOoKcuiassl B
OMOCHHTE3€ )KUPHBIX KUCIIOT.

ITI]. Okucaumenvuoe gpocgopunuposanue

1. 3anummTe cymmapHoe ypaBHeHue neperoca 3nekTponoB oT HAJIH na O2. CranaaptHbie
BOCCTaHOBUTENNbHBIE ToTeHIManb! 1 nap HAJAH/HA I+ u /2 O2/H20 pasusi -0,32 u +0,82
COOTBETCTBEHHO. 1) Beruncaure Benuunny [/ E0' 3T0i1 cymMMapHO# peakuuu; 2) BBIYUCIUTE
M3MEHEHWE CTaHAApPTHON CBOOOIHOM YHEPTUH TSI 3TOM peakiuu; 3) ckojibko Mojekyn ATD
MO>KHO TEOPETHUUYECKU CUHTE3UPOBATH 3a cUeT 3Toi peakuuu, ecinu [ /GO cunrtesa AT® paBHa
+7,3 KKaj/MOJIb.

2. BoiieneHHble MUTOXOHIPHH HHKYOUPYIOTCS B CpeJie ¢ MUPYBATOM B KauecTBe cyOcTpaTa
okucienus. Kak usmenurcs pH cycneH3nn MUTOXOHIpUNA MPU UMITYJILCHOM TToAave Kuciopoaa?

3. lo6aBneHne aHTHOMOTHKA aHTUMHUIIMHA A B CYCIIEH3UI0 MUTOXOHIPHI COMPOBOXKIACTCS PE3KUM
YTHETEHUEM TMOIVIONIEHUST Kuciaopoaa. CHeKTpalbHBIM aHaJIW3 [0Ka3ajd, 4YTO IEPEHOCUUKH
anekTpoHoB Mexay HAJIH u numtoxpomom b mepenuin B BOCCTAaHOBJICHHOE COCTOSIHHE, a
MIEPEHOCUYUKN MEXKIY LHUTOXPOMOM C M KHUCJIOPOJAOM B OKHUCIEHHOE cocTosHue. Kakoit
JIBIXaTENbHBIA KOMIUIEKC MHTHOMpyeTcss aHTUMUIIMHOM A? Kak 3To orpasurcs Ha cuHTeze ATO?
[Toyuemy nobGaBieHHMEe acKOPOMHOBOM KHCJIOTHI BOCCTAaHABIMBAET JAblxaHWEe W cuHTEe3 AT
MUTOXOHJIPUSAMU?

4. OgHa W3 TUNOTE3 CBS3BIBAECT MOBBINICHHYIO WHTEHCHUBHOCTH JHEProoOMEHa TOMOMOTEPMHBIX
KHUBOTHBIX C OoJiee BBICOKOH YeM Yy TMOMKWIOTEPMOB TNPOBOJMMOCTBIO WX BHYTpPEHHEH
MUTOXOHJIpHAJIbHON MeMOpaHbl AJii IPOTOHOB Boaopoda. I[lpemnoxure crmocod - Kak MOXHO
OLIEHUTH CTETIeHb Pa300IIEeHHS B IperapaTax BbIICICHHBIX MUTOXOHAPHUIL.

5. B nocaennue roasl NOSBISAIOTCS 10KA3aTENBCTBA, YTO OTEIBHBIE IbIXATEJIbHBIE KOMILJIEKCHI
MOTYT O0BETUHATHCS B €AMHBIN CYTIEPKOMIUIEKC — pecriupacoMy. Kakue mpenmyiecTsa MOryT
OBITH y TAKOTO MEXaHU3Ma IepeHoca 3ekTpoHoB B DT ?
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6. B cycneH3uio MHUTOXOHApUHM n00aBuanM 2 Mmonb nupyBata U 2 mMmoib AJI®D. CkopocTh
OKHCJICHHUs NMUpPYyBaTa M3MEPsUIM MO MOIJIOMIEHUIO KHciaopoja. Yepe3 HEKOTOpoe BpeMs peakuus
npekpaTtuiachk. O0bsicHUTE - touyeMy. CKOJIBKO MMOJIb IUPYBaTa HEAOOKUCIUIOCH?

Oomen amunokuciom

1 baxrepus Methylophilus methylotrophus MoxeT CUHTE3UpPOBaTh OEJIOK U3 METAaHOJAa U aMMHUAKa.
KonngectBo Oeska, mpou3BOAMMOro OakTepHel, ObUIO yBEIMUEHO Onarofapsi TOMy, YTO B T€HOM
M. methylotrophus meronamu pexom6bunanuu JIHK Obu1 BCTpoeH r'eH riryTamaTAeruiporeHasbl 13
E. coli. O0bsicHUTE, TOYEMY 3TH MAHMITYJIALUU C TeHAMU YBEIUYMIN BBIXOA Oelka.

2. [Mupunokcanspochar (PLP) momoraer karanm3upoBaTh XHUMHUYECKHE MPEBPAIICHHS,
COIIPOBOKIAIOIIMECS]  yAAJeHUEM OJHOIO WJIM JBYX aTOMOB YIJIEpoJa U3  MOJEKYJIb
aMUHOKHCIIOTHI. Tak, pepMeHT TpeoHHHCUHTa3a (cM. puc. 22-15) ocymectsiser PLP-3aBucumoe
npepaiieHue pochoromoceprna B TpeoHuH. [Ipeuiokute MexaHu3M TON peakiuHu.

3. Ectp nBa cmocoba oOpa3oBaHMs acmaparuHa W3 acnaprara B npucytctBuu ATP. Muorue
0aKkTepuM MMEIOT aclaparvHCHHTETa3y, KOTOpasl MCIIOJb3yeT MOH aMMOHHs B KadecTBE JOHOpa
a3oTa. Y MJIEKONMTAIOLIUX acllaparMHCUHTETa3a UCMHOJIb3yeT B KAUECTBE JIOHOpA a30Ta INIyTaMHH.
VYuuteiBasg nocneaytomue 3arparsl ATP (g cuHTe3a riyramMuHa), Hoyemy e MIICKONMTAIOIINe
HCIIOJIB3YIOT BTOPOM My Th?

4. AcnaparvHCUHTETa3a  MJIEKONMTAIOUIMX  HpPEACTaBIseT co00M  IIIyTaMHH3aBUCHUMYIO
amunorpanchepasy. [louckn >3pheKTHBHOrO MHTHOMTOpA YETOBEYECKOM acIiapariHCHHTETA3bl IS
JeyeHHs JeWKo3a CBsi3aHbl C WHIMOMpoBaHMEM He N-KOHIIEBOIO JIOMEHa C IIIyTaMHUHAa3HOU
aKTUBHOCTHbIO, a C-KOHIIEBOTO JOMEHA, B KOTOPOM pACIIOJIOKEH AKTUBHBIM LIEHTP CUHTETA3bl.
OObsicHUTE, TOYEMYy TIJIyTaMHUHA3HBIH JOMEH HE MOXET ObITh MMIICHbIO JICKAPCTBEHHOI'O
npemnapara.

5. BOJBIIMHCTBO NMEPEHOCOB OAHOYIJIEPOAHBIX (PPAarMEHTOB OCYILIECTBISETCS OJHUM U3 Tpex
KO(aKkTOpOB: OMOTHHOM, TETParuaApodoIaToM WK S-aJIeHO3WIMETHOHHHOM . B kadecTBe noHOpa
METHJIBHON TpyNIbl OOBIYHO  HUCIOJIB3YeTCs S-aJleHO3WJIMETHOHMH; B OOJBIIMHCTBE peaKIUH
OMOCHHTE3a HEIOCTATOYHO OJHEPIuH, BBIACIAEMOW MPH NepeHOce METHIBHOW rpynmbl N5-
MeTuITeTparuapodoara. OnHako CYIIECTBYET MpUMep HCTIOJIb30BaHMS NS5-
MeTuaTeTparyapodonata B KauecTBE IMEPEHOCUYMKA METHJIBHOW TpYMIbl TNpH 00pa3oBaHUU
METHOHMHA B  pPEaKUUd  METHOHMHCHHTa3bl  METHOHUH  CIYXHUT  HENOCPEACTBEHHBIM
NPEIIECTBEHHUKOM  S-ajieHo3uIMeTHOHHHA. OOBSICHUTE, KaK METHJIbHas Trpynma mais  S-
a/ICHO3WJIMETHOHMHA MOXET OTIIEIUIAThCS 0T N5- Merunterparuapodosata, XOTs SHEprus
nepeHoca MeTHJIBHOW Tpynmbl B NS-meTunrerparuapodosiaTe COCTaBISET THICSYHBIE OTU IO
CPaBHEHMIO C TAKUM IIPOLIECCOM B S-a1€HO3WIMETHOHHHE.

6. HenocraTok (homeBoi KUCIOTHI CUMTAETCS Hanbojee pacilpoCTPaHEHHOM HETO0CTaTOYHOCTHIO
BUTAMMHOB M BBI3bIBAET TAKOM THUIl AaHEMHHU, NPH KOTOPOW CHMXKEH CHUHTE3 reMorjioOMHa M
SPUTPOLMTHI CO3pEBalOT He 10 KoHma. KakoBa Merabonnyeckas CBA3b MEXKIy CHHTE30M
reMOoTJI00MHA U HETOCTATKOM (hOJTMEBOM KUCIOTHI?

5.2.3. Bompocbl I MOATOTOBKM K HHAMBHAYAJIBHOMY co0eceOBaHHI0O IIPH 3aluTe
JabopaTopHbIX padoT (oeHoYHOE cpeacTBO Nes)

Jlab padora Xumuueckue ceoiicmea y2nee0006

1. Knaccudukamus yrineBonoB. CTpoeHHE M CBOWCTBA MOHOCAaXapHIOB, OJIMTOCaXapujaoB U
MOJIUCAXapUI0B.

2. Peaxmus [Tonobenosa-Monumia. Peakiust oTkpbiTus GpykTo3sl (peakius CenTuBaHOBA)

3. Peaknusa Tpommepa

4. KucnoTHbIN rHaponu3 Kpaxmania

JIa6 pabora Xumuueckue ceoiicmea nunuoog
1. O0mas xapakTepuCTHKa U KIacCUu(DUKAIIHS TUTUIO0B
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2. Bwunel )XUPHBIX KHUCJIOT: HACHIIIEHHBIE, HEHACBHIIICHHBIC, IUKIMYECHE, OKCUKUCIOTH. DU3nKo-
XMMHUYECKHE CBOWCTBA JKUPHBIX KUCIIOT

3. TpuauuIrIuIepoIIbl

4. Crepounsl. Knaccudukanus

5. OcHoBHbIe THLIEPOHOCHOTUTTHIBI.

JIab paOora Xumuueckue ceoitcmea amunokucnom. bymasinaa xpomamozpagusn
AMUHOKUCI0M

1 Amunokucnotsl. Ctpoenue, kinaccudukanus, cBoicTBa

2 buonorudeckasi poJib aMUHOKHUCIIOT

3 HunruapuHoBas peakuus Ha anb(a-aMHUHOKUCIOTHI

4 KcaHTOnpoTenHOBas peaklys Ha [UKINYECKUE aMUHOKHUCIIOTBI

5 Peaxnust @onst Ha cepocoaeprkaliie aMUHOKUCIIOThI

6 Meton 6ymaxHol Xxpomarorpaduu

Jlab paGora Memoowl onpedenenun 6enka 6 6u0I02UYECKOM Mamepuae

1. YpoBHU opranu3amnu 6€IKOBOW MOJICKYJIBI.

2. ®usnyeckue cBoiicTBa Oenka. OU3NYecKue METOAbl KOJIMYECTBEHHOTO ONpeieNieHus: Oenka

3. XuMHUYECKHEe METOJBI OTpeaeeHns Oenka. buypeToBelid 1 MHUKpOOUYpETOBBI METOabI. MeTon
Bbpaadopna

4. XWUMHYECKHE METOIbl OIpPENECICHUS OTHENBHBIX KJIacCOB  OCNKOB: TE€MOIPOTEHIBI,
TJIMKOIPOTENHBI

5. Buonornyeckue METoIbl OTpeiesieHus Oenka

Jlab pabora Omkpeimue ¢epmenmoe paszuvix Kiaccos. Cneyugpuunocmev Oeiicmeus
¢epmenmos. Bruanue memnepamypul u pH na akmuenocms hepmenmos

1. YpoBHU CTPYKTYpHOI opranuzanuu GepMeHrTa.

2. Kodakropsr: KohepMeHTB, MPOCTETUYECKUETPYIIBI, WOHBI METaIoB. Poilb BHTAaMHHOB B
¢byHKIIMOHUpOBaHUH (pepMeHTa

3. CymHocTs Katanu3a. OcoO0eHHOCTH (hepMEHTATUBHOTO KaTalu3a.

4. AKTUBHBIN W aJUIOCTEPUIECKUH 1IeHTPhl. CrienupuIHOCTh NeUCTBHS (PEPMEHTOB

5. Teopuu pepMEHTaTUBHOTO KaTaTIU3aTOPOB

6. Kimaccudukanmst 1 HoOMeHKIarypa GepMeHTOB

JIab padora Memoowt évidenenun u uoenmupuxkayuu cneyupuueckux oenkos. Inekmpogopes
U eecmepH-010mmune

1. ®U3UKO-XMMUYECKHE CBOWCTBA OEJIKOB: MOHU3AIMS, PACTBOPUMOCTD, U303JIEKTPHUYECKAs TOUKA.
2. Boigenenue 6€IKOB MyTeM OCAXKICHHSI COJISIMU, OPTaHUYECKUMU PAaCTBOPUTEISIMU

3. Paznenenue 6enkoB myTteM ajacopounu. Komonounas xpomarorpadus 6enkoB

4. MonekysipHas Macca M pazMepbl MoOJIeKysl. MeTobl pa3eneHuss U OnpeesieHNs, OCHOBaHHbBIE
Ha pa3nnuusax B MojiekyssipHoi macce. JJCH-ITAAT - anekrpodopes

5. Unentuduxanus cnienuduieckux 6eakoB. MeTog IMMyHOBECTEPH-0JI0TTHHTA

Jlab pabGorbl Cnexmpogomomempuueckoe onpeoereHue  HYKIEUHOGLIX  KUCIOmM U
Anekmpoghopes HyK1euHoevIx Kuciom

1. IlepBuyHast CTpyKTypa HyKJICHHOBBIX KHCIOT. PochonurdupHas cBa3b. HykieoTuanslii coctaB
JIHK n PHK

2. Bropuunas ctpykrypa JHK u PHK

3. Tpernunas ctpykrypa JJHK

4. BropuuHas u tpetuuHas ctpykrypsl PHK. Mansie anepusie PHK.

5. Pectpukrassl. Pecrpukimonnsie pparmentsr JJHK. TILP-dbparmenTsr JJHK

6. Buzpl 1 TexHuKa 3JeKTpodope3a HyKIEUHOBBIX KUCIOT

JIa6 pabora Onpedenenue 2n10Kk03vl 2110K0300KCUOAZHBIM MEMOOOM
1. ITpuHIMI TIIFOKO300KCHIA3HOTO METO/AA
2. MexaHuU3Mbl TOMEOCTATUPOBAHUS TIIFOKO3bI KPOBU
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3. I'mukorenes. @epMEHTHI, peryJiaLus
4. I'nukorenonus. @epMeHTHI, perysuus
5. 'opMoOHasIbHAs peryJisnys TIIMKOreHe3a U NIMKOT€HOIN3a

JIab padota Onpedenenue nunudnbIX GPaxKyuil 6 cbl6OPoOmKe Kposu

1. TpancriopTHble (OPMBI JIUNTHUJIOB B KPOBU

2. [Ipoucxoxaenue, crpoeHre U pyHKuM xuioMukponos u JITTOHII.

3. Ponp nmunonporennnumnassl B Mmetadbonuzme JITTOHIL.

4. Ponp anpOyMUHa B TPAHCIIOPTE CBOOOIHBIX KUPHBIX KHCIOT B KPOBU

5. JIITHIT u JIIBIT u crepounnsiit oOMeH. Hapyiienus cteponinoo ooMeHa

5.2.4. IlpumepHble TeMbl MUHHPe(depaTOB (OLIEHOYHOE cpeacTBO Ne6)

BonopactBopuMsble BUTaMUHBL. MICTOpUS OTKPBITHS U UCCIIEIOBAHUN

®onaunr. DyHKIUH, MEXaAaHU3MBI

MutoxoHpralibHbIE TAIEPOHbI

OcHoBHBIE KJacchl manepoHoB II1C

[TeperacoBka TOMEHOB B BOJIOLNN OEITKOBBIX MOCIEA0BATEIHHOCTEN

MeTo/1 3BOJIIOLIMOHHOTO ciie/ia B pacundpoBKe (PyHKIMI BHOBb CEKBEHUPOBAHHBIX OEJIKOB
Me:xOenKoBbIe B3aUMOJICHCTBUS. AHTUTENA

T'ucTOHOBEIN KO

YOUKBUTHH-3aBUCHMAsl CHCTEMa MpoTeosn3a 0eskoB. [Iporeocombl

[Tatonoruyeckue GEIKOBBIE arperaTbl. AMUIONIBI

Bruoxumust nprHoOHHBIX 3200IeBaHUN

PuGo3umsl

JIHK-cBsi3pIBatolue MOTUBBI B O€IKaX- PEryIsaTopax KCIPecCHU TeHOB

Metonsl  QyTOPUHTHHTA, HMMYHONPEUUIUTAIIMM XpOMaTHHA JJig ompeaeNeHus  Oesok-
cBs3bIBarolux yyactkos /JJHK

[Tpuniun, Tenuka u Buas! [TL[P
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