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1. Haznayenue ¢oHIa OLIEHOYHBIX CPEICTB

1.1. Heanto co3ganus POC OMOXUMUM SIBJISETCS YCTAHOBJICHUE COOTBETCTBHS YUEOHBIX
JOCTUKEHHUM 3alUIaHUPOBAHHBIM pe3yibTaTaM OOyueHUs M TpeOOBaHUSAM 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;

— oOpa3oBarenbHON MporpaMMbl «buonorus U XumMus» ouHOM GopmMbl 00yUEHHUS BBHICIIETO
oOpa3zoBanus 10 HampabiieHuto noarotoBku 44.03.05 Ilemarormueckoe oOpa3oBaHue (C OJHHM
npo¢uIeM MOATOTOBKH);

— Ilonoxenus o ¢dopmupoBaHuu (HOHIA OLEHOYHBIX CPEACTB Ui TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH, MPOMEKYTOYHOW M WUTOTOBOM aTTecTaly O0y4aromuxcs Mo o0pa3oBaTeIbHbIM
IporpaMMaM BBICIIETO0 00pa3oBaHus — Mporpammam OakajaBpuara, MporpaMMaM CIEIUaINTEeTa,
[IporpaMMaM MarucTparypbl, I[porpaMMaM IOJATNOTOBKM HAy4yHO-TIEJAarorMuyeckux KaJpoB B
acnupaHType — B (erepalbHOM ToCyAapCTBEHHOM OIO/DKETHOM 00pa30BaTEIbHOM YUPEKIACHUU
BhICIIEro oOpazoBanus «KpacHospckuii rocy1apcTBEHHBIN negarornueckuil 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 M3y4eHHs aHATOMUU U MOPGOJIOTHH

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 CYXICHHUE 1 OLIEHKY HH(OPMAITH, 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 UCTOYHUKU MH(POPMAIUH C IENIbI0 BBHISBICHHS MX MPOTUBOPEUYU U

MTOMCKA TOCTOBEPHBIX CYXICHUI



e [IK-3: Cnocoben ¢opMHupoBaTh pa3BUBAIOIIYI0 00pPa30BATEIBHYIO CPEAy JJIS JTOCTHIKEHUS

JIMYHOCTHBIX, HOPCAMCTHBIX W MCTAIPCAMCTHBIX PC3YJIbTATOB 06y‘-ICHI/I5I cpeacrBaMu

npenoaaBaCMbIX y‘-IC6HLIX npeamMcToB

o JIK-3.1:

Brnaneer cnoco0amMu UWHTerpamuu ydeOHBIX MPEAMETOB JIJIsi  OpraHU3aIuu

pa3BUBAOIICH YICOHOU AEATEIHBHOCTH (MCCIEA0BATEIIBCKOM, MPOSKTHOM, TPYNIIOBOM U JIp.)

e [IK-3.2: Mcnmons3yer oOpa3oBaTeabHBIN MOTEHIIMAT COIMOKYJIBTYPHOW Cpelbl pEeruoHa B

MpernoaBaHuy (IpeaMeTa mo npoduiio) B yaeOHOM 1 BO BHEYPOUHOU NESTEIILHOCTH

e JIK-1: CnocoOeH ocBanBaTh U UCIIOJIb30BaTh TECOPETUYCCKUEC 3HAHUA N IPAKTUYCCKUEC YMCHH A

Y HaBBIKU B MPEJIMETHOM 00JIaCTH NIPU PELICHNH NMPOo(ecCHOHANBHBIX 33/1a4;

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

(mpemoaBaeMoro rnpeaMera)

o IIK-1.2: YMmeer ocymiecTBiIsATh OTOOP Y4€OHOTO COACPKAHUS JUIsl €T0 peaTnu3aliy B

pa3nmuyHbIX (hopmMax o0y4deHHs B COOTBETCTBUM ¢ TpeboBaHusiMu PI'OC OO

o IIK-1.3: JlemoHCTpupyeT yMeHHe pa3padaTeiBaTh pasiauyHble (OpMBI y4eOHBIX

SaHHTHﬁ, INPUMCHATbL MCTOAbI, IIPUCMblI U TCXHOJIOI'MH 06y‘~IeHI/I$I, B TOM YHCIIC

nH(bOpPMAIIMOHHbBIE

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

3.1. ®oH/BI OIICHOYHBIX CPEACTB BKIIIOYAIOT:
DK3aMeH; OLIEHOYHOE CPEJICTBO 1 — BOIIPOCHI K IK3aMEHY
3aueT; OLIEHOYHOE CPEACTBO 2 — BOMPOCHI K 3a4eTy

3.2. O1ileHOYHEbIE CPEICTBA

3.2.1. OnieHOYHOE CPEACTBO: BOTIPOCHI K IK3aMCHY
Kpurepuu onieHnBaHus IO OLIEHOYHOMY CpelICTBY 1

®opmu | IIpoaBUHYTBIN YPOBEHb ba3oBblil ypoBeHb Iloporosslii ypoBeHb

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

KOMIIET KOMIIeTeHIHi KOMIIeTeHI Uil KOMIIeTeHIM I

eHIHH (87-100 6anoB) (73-86 6amnoB) (60-72 6amma)*
OTJIMYHO/3aYTEHO XOpOUIO/3a4TEHO YIIOBJIETBOPUTENHHO/3aUTEH
0

IIK-1.1 | O6yuvaromuiics Ha OOyuarormuiicst Ha OO6yyarommuiics Ha
MPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE 3HAET MTOPOTOBOM YPOBHE 3HAET
3HAET CTPYKTYPY, COCTAaB U | CTPYKTYPY, COCTaB H CTPYKTYpY, COCTaB H
JUIaKTUYECKUE SUHUIB | JUIAKTUYECKUE SAUHULBI | JUIAKTUYECKUE SAUHULIBI
npeaMeTHON o0iacTu MpeIMeTHOM obnacTu MpeIMEeTHOM obnacTu
(mpenosiaBaeMoro (mpemnogaBaeMoro (mpernoaBaeMoro
npeaMeTa) IIpeaMeTa) npeaMeTa)

IK-1.2 | O6yvaromuiics Ha OOyuarormuiicst Ha OO0yyarommuiics Ha

IIPOJABUHYTOM YPOBHE
YMEET OCYIIECTBIIATh
0T0O0p y4eOHOTO
COZICPIKAHHUS JIJISI €T0
pcajii3aninu B pa3jIMdHbIX

06a30BOM YPOBHE yMeeT
OCYIIECTBIISATH OTOOP
y4eOHOT0 coJiepKaHus
IS €TO peaTn3aluy B
pa3nuyHbIX (hopmax

MTOPOTOBOM YPOBHE yMEET
OCYIIIECTBIISITH OTOOP
y4e0OHOTO CoNep>KaHus st
ero peaau3alny B
pa3nuyHbIX hopmax
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dbopmax oOyueHus B

06yLICHI/I$I B COOTBETCTBHUH

06y‘leHI/IH B COOTBETCTBHH C

COOTBETCTBUHU C ¢ TpeboBanusamMu OI'OC tpeboBanussmu ®I'OC OO
tpeboBanusimu GI'OC OO | OO
IIK-1.3 | O6yuarommiics Ha OO0yuaromuiicst Ha OO0yuaromuiicst Ha

IPOJBUHYTOM YPOBHE
JIEMOHCTPUPYET YMEHHE
pa3pabarbIBaTh
pasyin4Hble (OPMbI
y4eOHBIX 3aHSATHUH,
IPUMEHSTh METO/IBI,
IPHUEMBI U TEXHOJIOTHH
00y4eHus1, B TOM YUCIIE
UH(OPMAIIMOHHBIE

0a30BOM YpOBHE
JIEMOHCTPHPYET YMCHUE
pa3pabarbIBaTh
paznu4Hbie HOpPMbI
y4eOHBIX 3aHSATHIA,
MPUMEHSTh METO/IBI,
MPUEMBI U TEXHOJIOTHU
o0y4eHus, B TOM YHCIIe
UH(POPMAIMOHHBIE

MIOPOT'OBOM YPOBHE
JIEMOHCTPHPYET YMCHUE
pa3pabarbIBaTh pa3InIHbIC
dbopMbI yUeOHBIX 3aHITHH,
PUMEHSTh METO/IBI,
NPUEMBI U TEXHOJIOTHU
00y4YeHHsI, B TOM YHCIIC
UH()OPMAIIMOHHBIE

3.2.2. O1ieHOYHOE CPEACTBO: BOMPOCHI K 3a4eTYy.

Kputepun onieHUBaHHS 110 OLIEHOYHOMY CPE/ICTBY 2

®opmu | IlpoagBHHYTBIH YPOBEHb Ba3oBblii ypoBeHb IHoporosslii ypoBeHb

pyeMble cpopMHUPOBAHHOCTH copMHUpPOBAHHOCTH copMHUPOBAHHOCTH

KOMIIET KOMIIeTeH NI KOMIIeTeHIIN I KOMIIeTeH M

eHIHH (87-100 6amoB) (73-86 6amioB) (60-72 Gamma)*
OTJINYHO/3aYTEHO XOpOII0/3aYTEHO YIIOBJIETBOPUTEIHHO/3aUTCH
0

IIK-1.1 | O6yuaromuiica Ha OO6yyaromuiicst Ha OO6yyaromuiicst Ha
NPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE 3HAET OPOTOBOM YPOBHE 3HAET
3HAET CTPYKTYPY, COCTaB U | CTPYKTYPY, COCTaB CTPYKTYpY, COCTaB H
TUAAKTHYECKUE €IUHUIBl | TUJAKTUYECKHE SAUHUIBI | JUJAKTUYECKUE SIUHULIBI
npeaMeTHON o0nacTu IIPEeIMETHOM 00nacTu npeaMeTHON obnacTu
(mpemnogaBaeMoro (mpenogaBaeMoro (mpenogaBaeMoro
MpeMETa) IIpeaMeTa) IpeMETa)

IK-1.2 | O6yvaromuiics Ha OO6yyarommumiicst Ha OOyyaromuiicst Ha
IPOBUHYTOM YPOBHE 0a30BOM ypOBHE yMeeT IIOPOT'OBOM YPOBHE YMEET
YMEET OCYIIECTBIISTH OCYIIECTBIISITH OTOOP OCYIIECTBIISITH OTOOP
0T60p yueOHOro y4eOHOTr0 coJIepKaHuUs y4eOHOTro coaepKaHus s
COJIepKaHuUs IS €10 JUISL €T0 peaan3aliy B €ro peajau3aluy B
peanu3aiy B pa3iUuHbIX | pa3In4yHbIX (hopmax pa3nuuHbIX hopmax
dopmax oOyueHus B 00y4eHMs B COOTBETCTBUM | OOyYEHHS B COOTBETCTBUH C
COOTBETCTBHHU C ¢ TpeboBanusamMu OPI'OC tpedoBanusimu GI'OC OO
tpeboBanusimu GI'OC OO | OO

IMK-1.3 | O0y4arommiics Ha OO6yuaromuiicst Ha OO0yuarommiicst Ha

IPOJIBUHYTOM YPOBHE
JIEMOHCTPHUPYET YMEHHE
pa3pabaThIBaTh
pasyn4Hbie (OPMbI
y4eOHBIX 3aHATUH,
PUMEHSTh METO/IBI,
IPUEMBI U TEXHOJIOTHU
o0Oy4eHus1, B TOM YHCIIe
nH(OPMAIMOHHBIC

6a30BOM ypOBHE
JIEMOHCTPHUPYET YMEHUE
paspabarbIBaTh
paznuyHbie (HOPMBI
y4eOHBIX 3aHSTHUH,
MPUMEHSITh METO/IBI,
MIPUEMBI U TEXHOJIOTHU
oOyueHus1, B TOM YHUCIIe
nH(pOpMAITMOHHBIE

IOPOT'OBOM YpOBHE
JIEMOHCTPHPYET YMEHUE
pa3pabaThIBaTh pa3IUIHbBIC
(dbopMBbI yUeOHBIX 3aHSATHIA,
MPUMEHSITh METO/IbI,
MIPUEMBI U TEXHOJIOTHN
o0ydeHus1, B TOM YHCIIe
nH(pOpMaIMOHHbIE

4, @DoHJ OLIEHOYHBIX CPpEeACTB AJd TEKYHIEro KOHTPOJIA YyCIeBAa€MOCTH
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4.1. ®oHIBI OIICHOYHBIX CPEICTB BKIIFOYAIOT: KOJUIOKBHYMBI, PEIICHUE 3a71a4 TI0 OMOXUMUH,

3aIuUTy 1a00paTOPHBIX PadOT, YCTHOE COOOIICHHUE.

4.2 Kputepuu OlleHUBaHHS CM. B TEXHOJIOTHYECKON KapTe peTuHra pabodeit mporpaMMbl

JHACIATUIAHBI

4.2.1. Kputepun o1ieHUBaHMsI 110 OLICHOYHOMY CpeacTBY 3. Ko/lsIokBHyMbI

Kputepuu oueHnBanus

KomnuecTBo 6amioB (BKIaa B
pEUTHHT)

Onupaercst Ha U3YYEHHbBIA TEOPETUUECKUN MaTepral pu 2
OTBETE Ha BOIPOC

[Ipumenser 3HaHUS, TOTYYEHHBIE B CMEKHBIX 1
JUCLUTUTMHAX

OTBeT pacKpbIBaeT MOJTHOCTHIO OCTABICHHBIE BOIIPOCHI 2
MaxkcuManbHbIN Oan 5

4.2.2. Kputepuu olleHUBaHUs 10 OLICHOYHOMY cpencTBY 4. 3agaun

Kputepuu otiennBanus

KomuuecTBo 6amioB (Bkiaj B
pEUTHHT)

Onupaercst Ha U3YYEHHBIN TEOPETUYECKUIN MaTeprall pu 3
peIICHUH

[TpumensieT 3HaHUS, TIOTYYCHHBIC B CMEIKHBIX 1
JICIIATIINHAX

OTBeuaeT Ha IONOJIHUTEIILHBIE BOTIPOCHI 10 3a1a4e 2
MaxkcuManbpHbIH 0amt 6

4.2.3. Kputepuu OIlEHUBAHUS 10 OIICHOYHOMY CpeicTBY 5. UHAuBHAYyaabHOE coOeceloBaHUe

NIPH 3a1IMTe JJA00PATOPHBIX PadoT

Kpurepuu onieHuBaHMs

KomuuecTBo 6amuioB (BKIaa B
PEUTHHT)

[IpencraBieH NpoOTOKOJ IPOBEACHHUS 1a00paTOPHOIA 4
paboThI B COOTBETCTBUU C TPEOOBAHUSIMU

Onupaercs Ha U3YYECHHBII TEOPETUUECKUIT MaTepuall, 5
MIPUMEHSIET 3HAHUS U3 CMEXHBIX TUCIUIUIMH MIPH

OOBSICHEHUH TIEJICH, 3a/1a4, TOJyYEHHBIX PE3yJIbTATOB

OTBevaeT Ha JOMOJHUTEIbHBIE BOPOCHI 4
MaxkcuManbpHbBIH 0amT 13

4.2.4. KpuTtepuu OIIEHUBAHUS 110 OLICHOYHOMY CPEJICTBY 5. YCTHOE CO00IIeH e 110 OTHOMY U3

pa3ac/ioB JTHCHUIIIMHBI

Kputepun onieHuBaHus

KomuuecTBo 6amioB (BKIaja B
perTHHT)

[Ipu moAroToBKE COOOIEHHS HCIIOJIb30BAHBI 2
PEKOMEHI0BaHHBIE MCTOYHUKH MJTH 110100paHHbIe

CTYJEHTOM y4eOHble TocoOusi, MOHOTpaduu, HaydHas

NEepUOJIMKa M0 N30paHHOH Teme

Tema packpbiTa OJIHOCTBIO. 2
I'pamoTHOE Bi1aficHNE TEPMUHOIOTHEN 2
MaxkcumanbHbIN Oau 6




5. OneHouHbIe cpeacTBa (KOHTPOJILHO-H3MEpPHUTEIbHbIE MATEPHAIbI)

5.1. OueHovHbIe CPeACTBA IJIsSI IPOMEKYTOYHOM aTTecCTAlMU
5.1.1. Bonmpocsl Kk 3K3aMeHy

1. O6men yrieBosioB. ['mukoau3. OCHOBHBIE 3TAIbl M PEAKIIMU. DHEpreTudecKuii 3 PexT.
Perymsimusi.

2. OkucnuTeNnbHOE AeKapOOKCHINPOBaHKE TUPyBaTa

3. Huxn Kpebca. OcHoBHBIC peakinu. DHepreTudeckuid 3¢ dext nukia Kpedea. Ampudonnaeckue
peakuuu. Perymsnus nukina Kpebcea.

3. Ilenro3odocharHblii TUKI: OCHOBHBIC PEAKIIUU, YHEPTeTUUECKHUH (P PEeKT, 3HaUCHHE.

4. lprxatenbHas nenb. OCHOBHBIE KOMITOHEHTHI MUTOXOHIPUAIBHOM JBIXaTEIbHOM 1ICTIH.
XeMHUOCMOTHYECKOE COTPSIKEHHE

5. Crpoenne AT®-cunTassl u cuate3 AT®. Pazobmenne apixanus u pochopunpoBaHus.
Perumukarus npokapuot (E. coli). XapakTepucTrka 3TanoB peruiuKauy U GepMEHTOB,
YUYaCTBYIOIINX B PEIUIMKALINH.

6. Perukarus sykaproT. XapakTepuCcTHUKa STAlOB PEIUTMKALUU U (PEpMEHTOB, y4aCTBYIOIIUX B
perukanuy. Penapanus

7. OTnu4us perutuKamnuu 3ykapuoT u npokapuot (E. coli). Dransl u GpepMeHTbI.

8. Tpanckpurnius. XapakTepucTUKa ATanoB TpaHcKpuniuu. KoBanentHas Mmoaudukanus
MarpuyHoi PHK. Perymsanus tpanckpuniumn

9. Tpaucusnus. ['eHeTHueckuid KOJ: OCHOBHBIE XapaKTEPUCTUKH. XapaKTEPUCTUKA STAIIOB
tpancsinud. @onnuar 6enkoB. [locrTpancnaunonnas Moandukanus 6enkoB. Perymsus
TPaHCIISIIHU.

10. B-oxucneHune KUPHBIX KACIOT. AKTUBAIHS TPUAIMITIUIICPUHOB, 3aITACEHHBIX B JKUPOBOU
TKaHU. AIIMJIKAPHUTUHOBBIN MEPEHOCUUK.

11. Oxucenne HaCBHIIEHHBIX KUPHBIX KHCIOT C YETHBIM M HEYETHBIM YHCIIOM aTOMOB YIJIepo/ia
12. Perynsuusi OKUCIEHUS JKUPHBIX KUCIIOT.

13 B-oxuciienue KUPHBIX KUCIOT. OKMCIIEHNE HEHACHIIIIEHHBIX U MOJMHEHACHIIICHHBIX )KUPHBIX
KHCIIOT.

14. w-oxucneHue KUPHBIX KUCIIOT.

15. Kara6onusm amunokucnot. [TupunokcanbdpocdaT kak mpocTeTHueckas rpymnmna
aMuHOTpaHcdepa3. MexaHn3M TpaHCAMUHUPOBAHHSI aMUHOKCHIIOT.

16. OcHOBHBIE POTYKTHI KATA00OIM3Ma 0-KETOKUCIIOT. (3HATH 10 TPYIINaM KaKue aMUHOKHUCIOTHI
JA0T TOT WJIK UHOM MPOJIYKT)

17. Iy MOYEeBHMHBI U €ro cBs3b ¢ ukioM Kpebca. Acnaprar-aprunuHcykuuHaTHbii nryHT L{TK.
18. I'moK030-aTaHUHOBBIH UKL

19 Knerounslii curHanuHr. OCHOBHBIE BB CUTHAIMHTA.

20 G-6enku. bera-aapeneprudeckas rmepemaada curHaia. [Ipekpanienne curaaia u
JieceHCnouIM3anusl.

21. AxtuBarmst CAMP-3aBucumoii mporenHknHa3sl A. benku-aganrepsr. AKAP.

22 PenieniTopHble THPO3MHKHMHA3KI. [lepeaaya curnana uepe3 HHCYJIMHOBBIN PELenTop.

23. JAK-STAT curHanbHbIH IMyTh.

5.1.2. Bonpocsl K 3aueTy

1. Amunokucnotsl. Homenkmnarypa, crpoenne. OnTuueckas n30Mepus, XUMUYECKUE CBOWCTBA 0.
aMHHOKHCIIOT.

2. [Mentuapl. O6pa3oBaHKe MENTHIHOMN CBSI3HU, PUPOIA U OCOOCHHOCTH TIENTHIHOM CBSI3H.
Crpykrypa 1 GyHKIIUU OUOJOTHYECKU aKTUBHBIX MenTuAoB. Kinaccudukaims nenTuaos.

3. benku. IlepBuunas cTpykTypa 6enkoB. OnpeeneHue nocaea0BaTeIbHOCTH aMUHOKHCIIOT B
OenKax.



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

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. AKTHUBHBII LEHTP. AJUIOCTEPHUECKUI LIEHTP. MeXaHu3M JeiCTBUSL
(dbepMeHTOB. 3aBUCUMOCTb CKOPOCTH (pepMEHTATUBHOM PEeaKIMH OT KOHLEHTpaluuu pepMeHTa u
cyOcTpara, Temmeparypsl, pH.

9. Yrneronpl. Onpenenenne. Kimaccudukanms, pyakmuu. Monocaxapuasl. Onpenenenue,
knaccupukanus. CTepeon3oMepusi 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.

5.2. OueHo4YHbIe CpeACTBA ISl TEKYIEro KOHTPOJIS YCleBaeMOCTH
5.2.1. Ko/u1okBUYMBI (01I€eHOYHOE cpeacTBO Ne3)
IIpupoansbie yriesoasl u aunuabl. CTpoeHue, CBOHCTBA, 0H0JIOTHYECKAs POJIb.

1) ®opmyIibl TIIFOKO3bI, MAHHO3bI, TAIAKTO3bI, PUO03bI U HPYKTO3BI

2) Myraporaius, aHOMepbI

3) XuMuuecKkue CBOMCTBA MOHOCAXapHIOB

3.1) AUeTHIrTIOKO3aMHUHBI M TIPOTEOTTTHKAHBI.

4) Tucaxapusl - caxaposa, MalibTo3a, 1akto3a. CTpyKTypa, CBsI3U U (HEepMEHTHI, KOTOPbIC 3
THIPOIU3YIOT

5) Monucaxapuzpl. Kpaxman, rivukores, memwiroiao3a. CXoacTBa U OTIHYHS.

6) Jlunmael. Tpuriuiepu s - crpoeHue, GEepMEHT, KOTOPBINA UX THIPOIU3YET, TE 3aracaroTcs.
OTtnuune HachIEHHBIX U HeHachleHHBIX TAIL (o ¢pu3ndeckum cBOHCTBaM)

7) ®ochonunuasl. CTpykTypa 001as, kakoBa GyHKIus ux. DopmyIibl 3HATH
¢bocharuanaiTaHOIAMKHA, -XO0JIMHA, -cepUHa. Tumbl Gpoconaunas u CBsI3u, KOTOPbIE OHU
THIPOIU3YIOT.

8) ®yukuus pocharununrno3ut-4,5-0uchocdara

9) o6mas cxema churrodochomUUI0B, IEPEOPO3UI0B, IIEPAMHIOB

10) Diikozanouasl. CTpykTypa u pyHkuuu. Kakue npon3BoiHbIC 3 HUX CHHTE3UPYIOTCS U HX
XapaKTEePUCTHKA.

11) CgoticTBa MeMOpaH

AMHMHOKHCI0THI, Oeaku. Kinaccndpukanus 0einkos. @epMeHTHI

1) Xumudeckue cBOWCTBA aMHHOKHCIIOT. Peakiiny o aMuHOrpynie 1 KapOOKCHUIIbHOMU TpyIIIIE.
OTHoIlIeHne aMHHOKHUCIIOT K Harp€BaHHIO. JlakTaM-JTakTHMHAs TayTOMCPHUA.

2) CtpykTypbl 6enkoB. CTpoeHHe eI THIHOM CBS3U, BUIBI BTOPUYHOM CTPYKTYpHI. CBs3H,
MO/JIEPKUBAIOIIME TPETUUHYIO CTPYKTYpy Oenka. UeTBepTuuHast CTpyKTypa.

3) Omnpenenenne CTPYKTYphI mentuaoB. Metoabl Damana, CaHrepa, MacCc-ClIeKTPOMETPHSL.
4) Omnpenenenue noHsTHs pepMeHT. Mexanusm neiictBus pepmentoB. Kiaccupukanms u
cTpoeHue. Poiib HEKOBAJICHTHBIX B3aUMOJICHCTBUI B ()epMEHTATUBHOM IMPEBPALLIEHUT
cyocTpara.

5) Bnusiaue pH, Temmeparypsl U KOHIICHTpAIUK CyOCTpaTa Ha CKOPOCTh (hepMEHTaTHBHOM
peakuum.



6) [TonsaTus kodakrop, kKopepMeHT, anodGepMeHT, X0IT0PEPMEHT, IPOCTETUUECKAs TPYIIIIA.

HykJieoTuabl M HyKJI€MHOBbIEC KHCJIOTHI

1) Xumudeckue CBOWCTBA MUPUANHA, MHPUMHIUHA U TypruHA. CBSI3b 3JIEKTPOHHOTO CTPOCHHS H
PEaKIMOHHON CIIOCOOHOCTH JIAHHBIX T€TEPOIIUKIIOB.

2) Hykneoruasl, Bxoasuue B coctaB JJHK u PHK. Ctpoenue HykiieoTuaa.

3) Crpoenue JJHK. CTpykTyphl — IepBUYHAS, BTOPUYHAS, TPESTUYHASL. | HCTOHOBBIC OCIIKH.

4) Otmnuns JITHK u PHK.

5) Tuner PHK. 12 TunoB, ux KpaTkas XapaKTepUCTHKA.

MaTpudHble OMOCHMHTE3bI

. Perukanus y npokapuor 1 y 3yKapuor

. Penapanust

. Tpanckpunuus. [TpoiieccMHT TEPBUYHBIX TPAHCKPHUIITOB Y MPOKAPUOT U Y 3YKAPHOT.

. [Iponieccunr MPHK. Crinaiicunr, criaiicocoma

. Tpancasus. AKTUBaLMsg aMUHOKHUCIIOT. XapakrepucTtrka amuHoauitPHK-cunTeras
. TpaHcasus y npokapuot

. OCOOEHHOCTH 3TANOB TPAHCISIUHN Y SYKapHOT

. @onaunr. [TocTTpancnsuroHHbie MOU(UKAIIMY OETIKOB

. MUHruburopsl MaTpUYHBIX OMOCHHTE30B

10 Perynsimust GuocunTe3a O0€JIKOB Y MPOKapHOT Ha pumepe Lac-onepona u Trp-onepona
11. Perynsiiust OnocuHTE3a OCITKOB Y 3YKapHOT

O©CoOoO~NO O WDN B

Cy0OcTpaTHoe u okucHuTeIbHOE (hochopuiaupoBanne . JpixarenbHas Henb

1. TepmoarHaMUUECKHE OCHOBBI OMO3HEPIeTHKH KIETKH. PacueTsl n3MeHeHn cBOOOIHON 3HEprun
2. AT® xak mepeHOCYHK CBOOOTHOW >HEpPruu B KieTke. CTPYKTYpHBIE OCHOBBI CYIIECTBEHHBIX
U3MEHEeHMH cBOOOJHOM 3Hepruu npu rujpoinze AT u neperoce GpocaTHbIX TpynnamMu

3. DHepreTHUYecKuil BBIXOJ TIHMKOJM3a, OKHCIUTEIBHOTO JeapOoKcuinpoBanusi nupysata, L[TK,
0eTa-OKUCIIEHUS )KUPHBIX KUCIIOT.

4. BeicokosHepretuueckue ocdatsl. CydcTpaTHOE (hOoCchOopuiInpoBaHue: TPUMEPhI, MEXaHU3MbI
5. CocraB u opranu3zanus DTL. Metoas! u3ydenus neperoca 351eKTpoHoB B DTL]

6. DHepreTrKa 3IEKTPOHHOTO TPAHCIIOPTa

7. MexaHn3Mbl xeMuocMoca. JlokasareabcTBa posid MPOTOHHOTO IpajneHTa B cunteze ATD

8. Ctpoerne AT®-cuHTa3bl K MEXaHU3M BpaIaTeIbHOTO KaTaln3a

9. Perynsmus okucauTesbHoro (pochopriInpoBaHUs

5.2.2. 3apauu (oueHo4YHoe cpeacTBO Ned)

K pazoeny Amunokuciomut, nenmuowt, 6eaxu. Qepmenmaol

1. Hanummre dopmyny mneHTanmentuaa acn-Bai-riy-pen-mu3. O6o3naubTe N u C KOHIIBI,
MTOTYEPKHUTE MENITHIHBIC CBSI3U. 3alTUIIUTE IPYTOH MENTH]T C TAKKM K€ COCTABOM aMHHOKHCJIOT.
2. Hanummre ¢gopmyny rekcamentuaa, coaepkamero mo 2 ruapodoOHbIX ocTaTKa, 2 KaTHOHHBIX
OCTaTKa, 2 aHUOHHBIX OCTaTKa, MO OJHOMY C THAPOPHIHHBIMU HE3apsOKEHHBIMH W aHUTOHHBIMU
paaukanamu. [TokaxuTe MyHKTUPOM CBSI3H, BOSHUKHOBEHHE KOTOPBIX MPUBOIUT K allb(a-crupay.
BeImummTe aMHHOKHCIIOTHBIE OCTaTKH, PaJIMKaJIbl KOTOPBIX MOTYT y4acTBOBaTh B THAPO(OOHBIX
B3aMMO/ICHCTBUAX, B 00pa30BaHUN HOHHBIX M BOJOPOIHBIX CBS3EH
3. BeiOepute W3 TNPEACTABICHHOTO HIDKE CIHCKA AaMHHOKHCIOT a) aMHHOKHCIIOTHI,
pacrofararomuecs: BHyTpH OeIKOBOH r100yibl; 0) aMUHOKHUCIIOTY, CIOCOOHYIO 00pa30oBaTh HOHHYIO
CBS3b C JIN3; B) aMHUHOKHCIIOTY, CITOCOOHYIO 00pa30BaTh BOJOPOIHYIO CBSI3b C acIl.
4. Tlpu xakom 3HaUYeHUU pH MOXHO JIETKO pa3[eNUTh C OMOIIBIO AIEKTPOodope3a AUMETITUIBL: TIIH -
JIM3; acI-BaJj; ana-Tuc?



5 Ecnu mepcTsiHble HOCKH TOCTHPATh B ropsueit BOJIE, a 3aTEM BBICYLIUTH B AJEKTPOCYIIMIKE, OHU
CTaHOBATCS MeHbIIe. OOBSICHUTE ITO SIBJICHHUE, OCHOBBIBASICh HAa CTPOCHUU allb(a-kepaTuHa. [louemy
LIEJIK HE TaeT TaKOW ycaJKu?

6. Monekyna KapOOKCUTICTITHIa3bl COCTOUT M3 307 aMHMHOKHCIOTHBIX OCTaTKOB B OJHOM 1ienu. Tpu
IJIABHBIC KaTaJIUTHYECKHE TPYIIBl B aKTUBHOM IieHTpe — apr 145, tup 248,rmy 270. Ecmm Obl
MOJIEKYJIa MPeICTaBIsuIa alb(a-Crupatb, KAKAUM ObUIO ObI pACCTOSIHUE MEX]Ty STUMHU OCTATKaMu?

7. Kakum Oyner umcio o0OpoTOB KapOOaHTHApa3bl, €CIU MPHU ONTUMAIbHBIX YCIOBUAX 10 MKr
9iCTON KapOoaHTHuapa3sl Katanu3upyrot ruaparanuto 0,3 T CO2.

8. PaccumraiiTe yneiapHYH0 aKTHBHOCThH alleTHIIXOJUHACTEpa3bl, eciu 5 Mr ¢epmenrta 3a 30 ¢
pacuieruisitor 200 MKMOJIb alleTUIIXOJIMHA.

9. TonyOu, conepkaBlIuecs Ha OKCIEPUMEHTAIbHOW JHETe, YTPauuBalOT CHOCOOHOCTH K
HOPMAJIbHOW KOOPAMHALMM JBW)KCHUH, MOIIEPKAHUIO PaBHOBECUsA. YPOBEHb IUPYyBaTa B KPOBU
rojay0eil 3HauMTEeNbHO HpeBbIIan HOpMY. llpu ckapmiMBaHMM Msica 3TH CUMITOMBI MPOXOIUIH.
OObsicHuTe 3TH HAOJIOICHUS.

K paszoeny 2.

Obuue npunyunbl OP2AHU3AUUY U PEZYIAUUU MEMADOIUZMA.

1. Ilpu cunTe3e ATP u3 ADP u P u3mMeHeHHe cTaHAapTHOW CBOOOIHON YHEPTHH COCTABIISICT
30,5 k/[>x/mMomb. B remaronurax denoBeka, eciu pusnonorndeckue konuentpauu ATP, ADP u P
coctasisroT 3,5, 1,50 u 5,0 MM cOOTBETCTBEHHO.

2. B3pocblii yenoBek ¢ maccoii Tesa 70 kr mosy4vaeT ¢ nuiiei B ¢yt okoso 2000 kkai (8,360
k/x). Haiinure maccy AT®, cunre3upyemoil B Teuenue cytok, eciau KIIJ[ cunreza ATO
coctaBisieT 30%

3. [NapueranpHBIC KICTKH KEITYAKA COACPKAT MEMOPAHHBIE «HACOCKI», KOTOPHIE 00CCIICUNBAIOT
TPaHCIOPT UOHOB BOJOPOJIa U3 IIUTO30J1s 3TUX KiIeToK (pH 7,0) B xkenynok, obecrneunBas
KHCIIOTHOCTB kenynouHoMy coky (pH 1,0). Haiiaure cBoO60aHY O SHEPTHIO, HEOOXOIUMYIO IS
TpaHcmopTa | MOJIb HOHOB BOJOPO/Ia C IIOMOIIBIO0 STOTO HACOCA.

Memabonuueckue nymu y2ine600H020 00mena

4. 3anumure cyMMapHble YpaBHEHUS MEepBOW U BTOPOil ctaauit riaukoau3a. i3MeHeHus
CTaHJIapTHOM CBOOOJHOM 3HEPTUu i epBoro ypasHeHus +0,56 kkan/Moib, 17151 BTOPOTO
ypaBHEHHMS -15 KKa/MoJib. 3alMIIUTEe CyMMapHOE ypaBHEHHE IPEBPAILEHHs [JIFOKO3bI B JIAKTaT,
paccuuTaiiTe ”3MEHEHHE CTaHIapTHOW CBOOOHOM SHEPTUH BCETO TNMKou3a. Paccunraiite
M3MEHEHHE CBOOOTHOM SHEPTHH B X0J1€ TIIMKOJIN3a IPU KOHLIEHTPALMIX pearupyrolirux BeecTB:
rmoko3a — 5 MM, nakrar - 0,05 MM, AT® — 2 vM, AZI® — 0,2 MM, @1 — 1 MM.

5. HenocraTouHoCcTh THaMHHA (BUTaMUH B1) mpuBOIUT K cepbe3HBIM HAapyILIEHUSIM HEPBHOM
CHCTEMBI, MPOSIBIISIIOIINMCA B (hopme 3a0osieBanus 6epu-6epu. B kakux myTax katadbonusma
Yy4acTBYIOT IPOU3BOHbIE THaMUHA? [louemMy TolOBHOM MO3T 110 CPAaBHEHUIO C IPYTUMH TKaHIMU U
OpraHaMi B OOJIbIIEH CTENEHH CTPAJAeT OT HAPYIICHUS B OTUX MyTIX?

6. Eciu mpomyckats uepes cep/ie KpoBb 0e3 KUCI0po/ia, TO MBIIIIA OTPEOIsSeT IIII0K03Y CO
CTallMOHApHOM ckopocThio. [ToueMy mpu oboraiieHuu KpoBU KUCIOPOJOM CKOPOCTh MOTPEOIeHUS
TJIIOKO3bI PE3KO MAaJIaeT, a 3aT€M YCTaHABJIMBAETCS HA HOBOM, 0oJiee HU3KOM ypoBHE. OObACHUTE
3TOT 3¢ deKT, onupasich Ha 3HAHUS 00 aJUIOCTEPUUECKON PETyIsALnn

7. CKOpoCTb IpeBpalleHus INIMKOTeHa B IIII0K030-6-(pochaT B MBIIICYHOM TKaHU OIpeaeseTcs
OTHOIIIEHHEM KOHIIEHTpaluii akTUBHOM (pocopuasel a U MeHee akTUBHON (ocopuiassl b.
Omnpenenure, Kak U3MEHUTCS] CKOPOCTh PACIICTUICHUS TIIMKOT'€Ha, €CIIM 00pa3ell MBIIIEYHOH TKaHH,
coziepkamuii rmukoreH-gpochopuinazy, oopadorats a) kuHazoi pocopunassl u ATP; 6) PP1; B)
aIpCHATIMHOM.

Jlunuonwiii 0omen

1. Cpenut OCHOBHBIX MUTATENHHBIX BEIIECTB TPHAMITIIUIEPHHBI CAMBIE SHEPTOEMKHE CYyOCTpaThI
okucnenus. a) Eciu 15% maccel Tena B3pocioro yenoBeka (Maccoit 70,0 Kr) mpuxoauTcs Ha
TPHALIMIITIIEPUHBI, KAKOB CYMMAapPHBIH 3amac SHEPTUU B BUJIE TPUAIWIITIIULIEPHHOB, KaK B
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KUJIOJDKOYIISIX, Tak U B kuokanopusax? 1,00 kkan = 4,18 x/[x. 6) Eciiu moTpeGHOCTH B S5HEPTUN
cocramseT npumepHo 8400 k] x/cyT. (2000 kkan/cyT), CKOJIBKO BpEMEHU CMOT OBl IPOKUTH
YeJIOBEK, €CJIU OKUCIIEHUE KUPHBIX KHCIIOT, 3allaCEHHbIX B BUJI€ TPUALIMITIMLIEPUHOB, OBLIO ObI
€IMHCTBEHHBIM UCTOYHUKOM SHEPTrUu?

2. Ilpu ogHO¥ 13 HACTENICTBEHHBIX ()OPM MUACTEHUH B CKEJIETHBIX MBIIIIAX HAOI0JaeTCs HU3Kas
aKTUBHOCTH (DEPMEHTOB CHHTE3a KapHUTHHA. Kak 3T0 0Tpa3uTcs Ha CKOPOCTH MOTpeOIeHUs
KHUCJIOPOAA CyCHEH3Ue MUTOXOHAPHUI MBIIIIbI IIPU MCII0JIb30BAaHUM B KayecTBE cyOcTpara
OKHCIICHHS TAJIbMUTATA.

3. Kaxue n3menenust Metabosm3Ma MoBJeUeT 32 COOOH MyTallHsl MbIIICYHOW KapHUTHH-
amuiTpancdepassl |, mpu KOTOPOH MyTaHTHBINM OEIIOK TepseT CPOJICTBO K ManoHuI-CoA, HO
COXPaHSET CBOIO KaTaJIUTUYECKYI aKTUBHOCTb?

4. CKOJIBKO IIMKJIOB O€Ta-OKHCICHUS TPeOyeTCs IS MOJIHOTO OKHCIICHUS aKTHBUPOBAHHOM
OJICMHOBOW KUCJIOTbI

5. IIpu rosoiaHuy 1 HEKOHTPOIUPYEMOM AHA0ETE: MOCKOIbKY TKAHU HE MOTYT BOCIIOJIb30BATh-
Csl TIIIOKO30H, BMECTO 3TOT'0 OKUCIISIFOTCS B OOJIBLIMX KOJUYECTBAaX )KUPHbBIE KUCIOThL. XOTS
anetmin-CoA 1 He TOKCHYEH, MUTOXOH/IPUH JIOJKHBI MpeBpamath aneTmi-CoA B KETOHOBBIE Tela.
Kakas npob6iema BozHuKa Obl, eciu anieTuia-CoA He Mor Obl IpeBpaIlaThCsi B KETOHOBbIE Tesa?
6. Kak m3meHuTcst MeTaboIu3M KUPOB MPpH MyTauu aneTuia-CoA-kapOOKCHIashl, B pe3yiIbTaTe
KOTOpoii octatok Ser, B HOpMe pochopunmupyemsiii AMPK, 3amenen octatkom Ala? Yrto
IIPOU30MET, €CIIU TOT YK€ OCTATOK Ser 3aMEHUTh OCTaTKOM Asp?

7. Hanumure UTOroBoe ypaBHeHHEe OMOCHHTE3a AJIbMUTATA B IEYEHU KPBICHI, HA4aB C
MUTOXOHIpHalibHOTO aneTuia-CoA u nuto3onsHeix NADPH, ATP u CO2.

8. Ckonbko monekyn AT® tpebyercs Uit CUHTE3a TPUIIAJIBMUTAITA U3 MIIMLEPHUHA U NaJbMUTaTa?
9. Auernin-KoA-kapbokcunasa cyniecTByeT B AByX (hopMax: MpOTOMEp U aKTHUBHBIHN MOJIUMED.
[{uTpaT 1 U30LUUTPAT CBA3BIBACTCA C IPOTOMEPOM M YBEIMUMBACT aKTUBHOCTH (pepmenTa B 10 pas.
OO0BsicHUTE, KaK 9TU CBOMCTBA COTJIACYIOTCS C PETYISATOPHOM posbio aneTuia-CoA-apOokcumiassl B
OMOCHHTE3€ )KUPHBIX KUCIIOT.

ITI. Okucnumenvnoe pocghopunuposanue

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 KKaJI/MOJIb.

2. BeiieneHHble MUTOXOHIPUN MHKYOUPYIOTCS B Cpejie C MUPYBAaTOM B KauecTBe cyOcTpara
okucyenus. Kak uamenunrcs pH cycneH3nyu MUTOXOHIpHI TPU UMITYJILCHOM Mo/1aue Kuciopoaa?

3. lo6aBneHne aHTHOMOTHKA aHTUMULIMHA A B CYCIIEH3UI0O MUTOXOHJPUI COIIPOBOKAAETCS PE3KUM
YTHETEHUEM TOTJIomeHusl Kkuciopoaa. CHekTpalbHbIM aHalW3 MoKa3ald, YTO MEepPEeHOCUUKH
anektponoB Mexay HAJIH u mmroxpomoMm b mepemum B BOCCTaHOBIGHHOE COCTOSIHUE, a
MEPEHOCUYUKHU MEXAY LIUTOXPOMOM € U KHCIIOPOJIOM B OKMCIIEHHOE cocTosiHKEe. Kakol ibIXxaTenbHbIN
KOMIUIeKC HHruoupyerca antumuiumHoM A? Kak 310 oTpasutcs Ha cunteze ATO? [louemy
no0aBlieHre aCKOPOMHOBOM KUCIIOTHI BOCCTAHABIMBAET JbixaHue u cuate3 AT®D mutoxoHapusimu?
4. OnHa W3 TUNOTE3 CBS3BIBAET MOBBIIMIEHHYI0O MHTEHCHBHOCTh HEProoOMeHa IOMOMOTEPMHBIX
JKUBOTHBIX ¢ 0o0Jiee BBICOKOW YeM Yy TMOHUKHJIOTEPMOB TIPOBOJUMOCTHIO WX BHYTPEHHEH
MUTOXOHApHATFHOH MeMOpaHbl JUIsi MPOTOHOB Bojaopona. llpeanmoxure cmoco® - Kak MOXKHO
OLICHUTH CTENEeHb Pa300IEeHHs B Mperaparax BbIACICHHBIX MUTOXOHIPHA.

5. B nocnennue roapl MOSABISAIOTCS JOKAa3aTeIbCTBA, YTO OTJCNIbHBIE AbIXAaTEIbHBIE KOMIUIEKCHI
MOTYT 00bETUHATHCS B €AMHBIN CyNEpKOMILIEKC — pecriupacomy. Kakue npeumyiiectsa MOryT
OBITh y TAKOTO MEXaHMU3Ma MepeHoca 31eKTpoHoB B DTL] ?
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6. B cycnensuto MHUTOXOHApHH m00aBuan 2 MMojib nupyBara U 2 Mmoiab AJ|®. CkopocTb
OKHCIICHHMs NMUPYBaTa U3MEPSJIU 10 MOIIOLIEHUIO KHCIOpoAa. Uepe3 HEKOTOpoe BpeMs peakuus
npekpaTtuiachk. O0bpsicHUTE - moueMy. CKOJIBKO MMOJIb TUPYBaTa HEIOOKUCIUIIOCH?

Oomen amunokuciom

1 bakrepust Methylophilus methylotrophus moxert cunTe3upoBaTh OEJIOK M3 METaHOJIA U AMMHAKA.
KonnyectBo Oenka, mpou3BoauMoro Oakrepueil, OblJI0 yBeIUUeHO Osarofapsi TOMy, YTO B T'€HOM
M. methylotrophus meromgamu pexomOunanuu JJHK Obl1 BCTPOCH reH ITyTaMaTAerHIporeHasbl u3
E. coli. O0bsicHHTE, TOYEMY 3TH MaHUITYJSIIUY C TEHAMHU YBEJIMYMIN BBIXO OelTKa.

2. [Mupunokcansdocpar (PLP) mnomoraer karanu3upoBaTh XHWMHUYECKHE IPEBPAIICHUS,
COIIPOBOKIAIOIIUECS YIAJIEHUEM OTHOTO WM JIBYX aTOMOB YIJIEpO/1a U3 MOJIEKYJIbI aMUHOKHUCIIOTHI.
Tak, ¢epmeHT TpeoHmHcHHTa3a (cM. puc. 22-15) ocymiectBisier PLP-3aBucuMoe mpeBpaiieHue
¢dochoromocepuna B TpeoHHH. [Ipeanoxxure MexaHu3M 3TOH peakiuu.

3. Ectp nBa cmocoba oOpa3zoBaHus acmaparuHa w3 acmaprara B npucyrctBuu ATP. Muorue
0aKkTepuM MMEIOT aclaparvHCUHTETa3y, KOTopas HUCIOJIb3yeT MOH aMMOHHUS B KauecTBE JIOHOPA
a3zoTa. Y MJIEKONMTAIOIIMX acllaparMHCUHTETa3a UCIOJb3YEeT B KAUECTBE JIOHOpA a30Ta INIyTaAMMH.
VYuuteiBasg nocneaytomue 3arparsl ATP (Juis cuHTe3a riiyraMuHa), HoyemMy e MIIEKOIHMTAIOLIe
HCIIONB3YIOT BTOPOU MYTh?

4. AcnaparvHcUHTeTa3a  MJIEKONUTAIOLIIMX  MNPEACTAaBISeT co00Ml  IIyTaMMH3aBHCHMYIO
amunorpanchepasy. [loucku s¢pekTuBHOr0o MHruOUTOpPA YEIOBEUECKOM acriapariHCUHTETa3bl JUIs
JIeYeHUs JIeMKO3a CBSi3aHbl C WHIMOMpoBaHMEM He N-KOHIIEBOI'O JIOMEHA C TIJIyTaMHHa3HOU
aKTUBHOCTBIO, a C-KOHILIEBOTO JIOMEHA, B KOTOPOM pAaCHOJIOXEH AKTUBHBIA IIEHTP CHUHTETa3bl.
OObscHUTE, TOYEMY ITyTaMUHA3HbBIN JOMEH HE MOXKET ObITh MUILIEHBIO JIEKAPCTBEHHOTO Mpenapara.
5. BOJBIIMHCTBO NEPEHOCOB OAHOYIVIEPOAHBIX (PArMEHTOB OCYIIECTBISETCS OJHUM U3 TPeX
Ko(akTopoB: OMOTHHOM, TeTparuapodosaToM Win S-aJeHO3WIMETHOHUHOM . B kadecTBe moHOpa
METHJIbHOM TIpyMIbl OOBIYHO HCHOJB3YeTCsl S-aJeHO3UIMETHOHMH; B OOJIBIIMHCTBE pPEaKLUi
OMOCHHTE3a HEJIOCTATOYHO OJHEPTUH, BBIICISAEMONW TPH MEPEHOCE METHJIBHOW Tpynmbel NS5-
MeTuaTeTparuapodonara. OnHako CYyLIECTBYET puMep UCTIOJIb30BAHUS N5-
MeTmiTerparuapodosata B KauyecTBE IMEPEHOCUMKA METWJIBHOM TIpyHmbl IMpud 00pa3oBaHUU
METMOHMHA B  PEaKUMW  METHOHMHCUHTA3bl  METHOHUH  CIYXHUT  HENOCPEJICTBEHHBIM
MPEIIIECTBEHHUKOM  S-aieHo3mIMeTHOHHHA. OOBSICHUTE, Kak MeTWibHas Tpynma it S-
a/ICHO3WJIMETHOHMHA MOXKET OTHICTIIATHCS OT N5- MeTunterparuapodonara, XoTs SHEpris IepeHoca
METWJIBHOM Tpynmnbl B NS5-metunrerparuipodosare coCTaBiIsieT THICSYHbIE J0IH 110 CPaBHEHUIO C
TaKUM IIPOLIECCOM B S-aJIeHO3UIMETHOHUHE.

6. HemocraTok (hosmeBoil KUCIOTHI CUMTAETCS HanOojee pacrnpoCTPaHEHHOW HEZOCTATOYHOCTHIO
BUTAMMHOB M BbI3bIBA€T TAKOW THUI AHEMMH, NMPU KOTOPOW CHIKEH CHHTE3 TeMOIJIo0MHAa U
SPUTPOLIUTHI CO3peBalOT He J0 KoHua. KakoBa Merabonuueckas CBsI3b MEXAY CHHTE30M
reMOrjI00MHa U HEJOCTATKOM (POJIMEBOM KUCIOTHI?

5.2.3. Bompochl M TOATOTOBKHM K WHIHUBHAYAJILHOMY COO0€CeIOBAHUIO TIPH 3aluTe
JabopaTopHBIX padoT (oneHo4YHoe cpeacTBo NeS)

Jlab pabora Xumuueckue ceoiicmea y2ne60006

1. Knaccudukanus yrineBogoB. CTpoeHHe M CBOMCTBA MOHOCAXapuIOB, OJUTOCaxapuaoB M
MIOJIMCAXapUIOB.

2. Peaknus [Tono6emoBa-Momma. Peakmmst oTkpbITHS QpyKTO3HI (peakins CenrBaHoBa)

3. Peakuust Tpommepa

4. KucnoTHbIil rTUAPONIN3 KpaxMaina

JIad pabora Xumuueckue ceoiicmea 1unuoos
1. O0mias xapakTepucTUKa 1 KiIaccu(puKaIus JTUMUI0B
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2. Bwujpl )KUPHBIX KACIOT: HACHIIIICHHBIE, HCHACKIIIEHHBIC, ITUKINYECHEe, OKCUKUCIOTHL. DU3MKO-
XUMHUYECKHE CBOMCTBA KUPHBIX KUCIIOT

3. TpranuIrauIepoIsl

4. Crepounsl. Knaccudukanus

5. OcHOBHBIE TTUIEPODOCHOTUTTHIBL.

Jlab pabora Xumuueckue ceoiicmea amunokuciom. bymayxcnas xpomamozpaghus
aMUHOKUCI0M

1 AmuHOKHUCTOTHL. CTpOoeHHE, KiTacCu(PUKAIIHsI, CBOMCTBA

2 buosnoruydeckasi pojib aMUHOKHUCIIOT

3 HunruapuHoBast peakius Ha anb(}a-aMIHOKHACIOTHI

4 KcaHTonmpoTenHOoBasl peakius Ha UKINYECKUe aMUHOKHUCIIOTHI

5 Peakuus @osis Ha cepocoepKaliue aMUHOKUCIOThI

6 Meton OymaxkHOM XpoMaTorpaduu

JIab paGora Memoowl onpedenenusn 6enka é OuonIOZUUECKOM Mamepuaie

1. VpoBHu opranuzanuu 0e1KOBOM MOJIEKYIIbI.

2. ®uszuyeckue cBoicTBa Oenka. Puznyeckrue MeToAbl KOJIMYECTBEHHOTO OINpeieTIeH s Oelka

3. XuMHuecKre MeTObI OnpeaesieH s Oeska. buypeToBbii 1 MUKpOOMYPETOBBIN MeTOIbl. MeTon
bpandopna

4. XuMHYECKHE METOAbl ONpPEACTCHMS  OTAENbHBIX KJIAcCOB  OEJIKOB:  IeMOIPOTEH]IbI,
[JIMKOIIPOTEUHBI

5. buonoruueckue MeTopl onpeaeneHus oenka

Jlab pabdora Omkpeimue ¢hepmenmos pazuvix Kinaccos. Cneyugpuunocms Oeiicmeus
thepmenmos. Bruanue memnepamypor u pH na akmugnocms pepmenmoe

1. YpoBHU CTpYKTypHOI OpraHu3anuu GpepmMeHTa.

2. Kodaxropsl: KoepMeHThI, MPOCTETUYECKUETPYNIbl, MOHBl MeTaioB. Pojb BUTAaMMHOB B
(GyHKIIMOHUpOBaHUU (pepMeHTa

3. CymHOoCTh Kartanu3a. Oco0eHHOCTH (DepPMEHTATHBHOTO KaTaim3a.

4. AKTUBHBIN 1 alJIOCTEpUUECKH IeHTpbl. CeUuPUUHOCTD JEHCTBUS PEPMEHTOB

5. Teopuu GpepMeHTaTUBHOIO KaTaln3aToOpoOB

6. Kimaccudukanus u HoMeHKIIaTypa (epMEHTOB

JIab pabora Memoout eévldenenusn u uoenmugukayuu cneyuguueckux d6enxkos. Inekmpogopes
u eecmepH-010mmune

1. ®u3HKO-XUMHUYECKHE CBOMCTBA OEIIKOB: HOHU3AIIHS, PACTBOPUMOCTD, U303JIEKTpUYECKast TOUKA.

2. Beigenenue OEIKOB IyTeM OCaXKIEHHSI COTISIMH, OPTaHUYECKUMHU PaCTBOPUTEISIMU

3. Paznenenue 6enxoB mytem agcopOuun. Komonounas xpomarorpadus 6e1xoB

4. MonekymsipHasi Macca U pa3Mepbl MOJIEKYIl. MeTobl pa3fieNieHHst U OTIpe/IeNICHIs], OCHOBAaHHBIE
Ha pa3anuusax B MojiekyisipHoi macce. JICH-TTAAT - anekrpodopes

5. Unentuduxamnus cneunduyeckux 6enkoB. MeToa HMMyHOBECTEPH-0JIOTTUHTa

Jlab pabdorbl  Cnexmpogomomempuueckoe  onpedesienue  HYKIEUHOBLIX  KUCIOM U
Inexkmpoghopes HyKneunoevix Kuciom

1. IlepBuyHas cTpyKTypa HyKJIE€HHOBBIX KUCIOT. PochoamdpupHas cBsa3b. HykneoTuauslii coctaB
JIHK u PHK

2. Bropuunas crpykrypa JJHK u PHK

3. Tpernunas ctpykrypa JHK

4. Bropuunas u TpetuyHas crpyktypsl PHK. Manbie snepusie PHK.

5. Pectpukrassl. Pectpukunonnsie ¢pparments! JJHK. ITHP-¢parmentsr JJHK

6. Buybl 1 TeXHHKA dIIEKTpodope3a HyKIEHHOBBIX KUCIOT

JIa6 padora Onpedenenue 2n0Ko3bl 2110KO300KCUOAZHBIM MEMOOOM
1. [IpuHIUI TJIFOKO300KCUA3HOT0 METO/Ia
2. MexaHu3Mbl TOMEOCTaTUPOBAHUS TIFOKO3bI KPOBH
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3. I'mukorenes. @epMeHTHI, perysius
4. I'nukorenonu3. epMeHTHI, perysaus
5. 'opMoOHanbHas peryssuus rNUKOreHe3a v IIMKOreHOoIM3a

JIa6 padora Onpedenenue runudnvlx hpaxkyuii 6 CbleopomKe Kposu

1. TpaucnoptHbie (HOPMBI TUIUIO0B B KPOBU

2. Ilpoucxoxaenue, cTpoeHue u GyHKIuu xmioMukponos u JIITOHIL

3. Ponp nmunonporennnumnassl B Mmetaboauszme JITTOHIT.

4. Ponb anpOyMHUHA B TPAHCIIOPTE CBOOOIHBIX KUPHBIX KUCIOT B KPOBU

5. JIITHIT n JITIBIT u crepounnsiii ooMeHn. Hapymenust creponHoo oOMeHa

5.2.4. IpumepHbIe TeMbl MUHHPedepaToOB (01lleHOUHOE CpeacTBO Ne6)

BonopactBopumblie BuTamMuHbl. IcTOpHs OTKPBITHUS U UCCIIEI0BAHUM

@onaunr. OyHKIMH, MEXAHU3MBI

MuToxoHIpraIbHBIC TIATIEPOHBI

OcHoBHbIe Ki1acchl maneponos J11C

[TepeTacoBka TOMEHOB B SBOJIOLMH OCIKOBBIX MOCIEA0BATEIHLHOCTEN

MeTo/ 3BOTIOIMOHHOTO clieia B paciindpoBke (PyHKIINN BHOBb CEKBEHUPOBAHHBIX OEIIKOB
MesxOeKoBbIC B3aMMOCHCTBYS. AHTUTEA

I'ucTtoHOBEIN KOJT

YOUKBUTHH-3aBUCUMAs cUcTeMa ITpoTeoin3a 6enkoB. [IporeocoMbl

[TaTonornyeckue OeIKOBbIC arperatbl. AMUIOUIBI

broxuMust IpHOHHBIX 3a00JIEBaHHI

Pu6o3umbl

JIHK-cBsi3pIBarolme MOTUBBI B O€NIKaxX- PEryiIaToOpax KCIPecCuu TreHOB

Metonsl  QyTOpUHTHHTA, WMMYHONPEIUNUTAIIMM  XpOMAaTHMHA Ui OmNpeneneHus  Oesok-
cBs3bIBarolux ydyactkos JJHK

[Tpunnum, Tennka u Buael [P
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