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1. HACITIOPT ®OHJAA OINEHOYHbBIX CPEJACTB

1.1. O61acTh NPUMEHEHUSA

®onn  onenouyHsix cpeacts (GOC) — HeoTbemiieMas dacTb pabouei
IpOrpaMMBbl JUCHIUIUINHBI (Moyist) «bronornueckas XuMus» U TpeIHA3HAUCH IS
KOHTPOJII W OLEHKH 0Opa30BaTENbHBIX JOCTH)KCHUU CTYICHTOB, OCBOHWBIINX
IpOTrpaMMy JTUCHUIUIUHBI (MOIYJIA).

1.2. Henu u 32124 (pOHIA2 OLIEHOYHBIX CPEICTB

Henp ®OC — yCTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKHA OOYYaIOIIETOCs
tpeboBanusiMm OPI'OC BO OakanaBpuar no Hampasienuio moarotoBku 06.03.01
buonorus, yTBEpKIEHHbIM TMpUKa3oM MMHHHCTEpPCTBA HAYKHM M BBICILIETO
obOpazoBanusa Poccuiickoit ®@eneparuu ot 07.08.2020 r. Ne 920 (¢ u3aMeHEHUSIMU U
nononHeHusiMu), IlpodeccnoHanbHbIM CcTaHIAPTOM, YTBEpXkAEHHBIM [Ipukazom
MunucrepcTBa Tpylda M couuanbHOM 3amuThl Poccuiickoit ®enepamnu  «O0
yTBepKIeHuu npodeccronansHoro crangapra» ot 18 oxtsiops 2013 1. Ne 544n (c
U3MEHEHUSIMU U JIOTIOJIHEHUSIMH ).

1.3. [lepeyens KommeTeHIHUii, (opMupPyeMbIX B TMpolecce OCBOEHUS
OCHOBHOI1 00pa30BaTeIbHOI POrPaMMBbI

[Iporiecc ocBoeHUsT AUCIUILUIMHBI HaNpaBJIeH Ha (OPMUPOBAHHE CIEAYIOIIMX
KOMITETCHIIUHA ¥ WHIUKATOPOB UX JOCTHIKEHUS

Koa mo ®I'OC BO ‘ NHauKkaTop 10CTHAKEHUS

ObmenpodeccuoHanbHbIe

OIlK-2.1
OIIK-2 OIIK-2.2
OIIK-2.3

OIIK-6.1
OIIK-6 OIIK-6.2
OIIK-6.3

1.4. Oranbl ¢opMHUpPOBAHMS KOMIETEHIMIA M CpeIcTBa OLEHUBAHMS
YPOBHS UX ¢OPMHPOBAHHOCTH

. KoHTpo/1bHO-011€eHOYHbIE
Jrtansl popmupoBanusa komnereHuui | Komnerenuun
cpeacTna / cnocod OueHMBAHUS
PA3JIEJI 1. Cratumdeckast OMOXHMUS OIIK-2 VYcTHBINM onpoc, 3amura
OIIK-6 na0opaTOpHBIX PaboT, MPOBEPKA
CaMOCTOSITENIbHOM paboThI
PA3JIEJI 2. lunamudeckast OMOXHMUS OIIK-2 VYcTHBIN Onpoc, 3amuTa
OIIK-6 mabopaTOPHBIX paboT, MPOBEPKA
CaMOCTOSITENIbHON PabOTHI
PA3JIEJI 3. UuTerpanus v peryisuus OIIK-2 VYcTHBIM onpoc, 3amura
IPOIIECCOB OOMEHA BEIECTB OIIK-6 nabopaTOpHBIX PaboT, MPOBEPKA
CaMOCTOSATEIILHON PabOThI
Texkyuias arrecranus OIIK-2 Y CTHBIN ONPOC, 3aIIUTa




OIIK-6 nabopaTOpHBIX PaboT, MPOBEPKA
CaMOCTOSITEIILHOI paboThI

IIpome:kyTouyHas aTTecTanus OIIK-2 DK3aMeH

OIIK-6

1.5. Onucanue nokasaresneil GopMUpPOBaAHUSA KOMIIETEHIUH

Kox xomnerennuu

Pe3ysibTarsl ¢GOPMHUPOBAHHOCTH

OIIK-2

3HaeT: TeOPETHUECKUE OCHOBBI, HOBEHIIINX HAYYHBIX U MPAKTUYECKUX
JOCTHXKEHUS B 00J1aCTH OMOJIOTHYECKON XMMUH; OMOXUMHUYECKHX OCHOB
KHU3HEIEATEIIbHOCTH OpPraHu3Ma; 0COOCHHOCTEH MeTaboIM3Ma KHUBBIX
OPraHU3MOB; METOIOB HCCIICIOBAHNS OMOXMMUYECKUX KOMIIOHEHTOB B
OMOJIOTUYECKUX KUAKOCTIX M TKAHSAX KUBOTHBIX.

YMeer: aHaIM3UpOBaTh IPOUCXOIAIINE B )KUBBIX OPraHU3Max MPOLECCHI €
OMOXMMHUYECKOM TOUKU 3PEHUS; OCYIIECTBIISATH MTOAO0P METOIOB H
IPOBOJINUTH UCCIIEIOBAHUS a30TCOJIEPIKALINX BEIIECTB, JIUIHUJIOB,
YTIEBOAOB M UX META0OINTOB, MUHEPAIbHBIX BEIIECTB, (PEPMEHTOB B
TKaHSX; IIPOBOJUTH 00PabOTKY pe3yIbTaTOB MCCICAOBAHHUS;
MHTEPIPETHPOBATH PE3YIIbTAThl OMOXUMHUYECKUX UCCIIETOBAHMM IS
OLICHKH COCTOSIHHSI 0OMEHa BEIECTB M KOMILIEKCHOW TMarHOCTHKH
OpPraHM3MOB; HCIIOJIb30BaTh TEOPETUYCCKHUE 3HAHUS U IPAKTUIECKHE
HaBBIKH JUISl PEIICHHUS COOTBETCTBYIOLINX NMPO(GECCHOHABHBIX 33/1a4.
Brnaneer HaBbikamMu: pabOThI B XUMUYECKOH JIAOOPATOPUH, NCTIOIH30BAHUS
HEO0XOIMMBIX TPHUOOPOB U 1abOPaTOpPHOro 000py10BaHUS IPU

MPOBEJICHUU UCCIENO0BAHMI; UCIIOIB30BAHUS TEOPETHUECKUX 3HAHUN U
HpaKTI/I‘ICCKI/IX HAaBbIKOB, I peH.IeHI/ISI COOTBeTCTByIOH.[I/IX HpO(i)eCCI/IOHaJ'IBHLIX 3aja4.

OIIK-6

3HaeT: 3aJaud  COBPEMEHHOH OWOXMMHU ¥  OCHOBHBIE TOHSTHUS
CTPYKTYpHOH ¥  (YHKIIMOHAJIBLHOM  OpraHu3allid  BCEX ypOBHEH
OpraHM3alMil  KJIETKH; CHCTeMbl OMOXMMHYECKOTO  MeTabolu3Ma,
OMOXMMUYECKHE 1M U IHUKJIbI, TPOTEKAIOIINE B KUBBIX OpraHu3Max, u
PEryJsiLUI0 3TUX MPOLIECCOB; TJABHBIE XMMUYECKHE KOMIIOHEHTHI KIIETKH,
MIPOCTPAHCTBEHHYIO CTPYKTYpPy OHOMOIUMEPOB W POJIb HEKOBAJIEHTHBIX
B3aMMOJICHCTBUII B OWOJIOTMYECKUX CHUCTEMax; METOAbl HCCIEeIOBaHUS
OMOMOIMMEPOB; POJb (PEPMEHTOB, KIAcChl (DEepPMEHTATUBHBIX pEAKIUH,
KHUHETUKY (PEpMEHTATUBHBIX peakiuii, KOPEpMEHTHI U TPOCTETUUYECKUE
TPYIIbl; TMPOLECCHl, NPHUBOASIINE K CHHTE3y MAaKpOIPIHUYECKUX
COeMHEHUHN, Bce OWOdPHEpPreTUYeCKHue TMpoLecChl -  TIIHKOJIU3,
OKHUCIHTETbHOE (HOCHOPUITHPOBAHHE.

YMeeT: KOJMYECTBEHHO, C HWCIOJIb30BAHUEM BBIYMCIUTEIBHOW TEXHHKH,
OTIHCHIBATH SIBJICHUS, KOTOPHIE MPOUCXOIAT B OMOXUMHUYECKUX MPOIIECcCax;
NPUMEHATh  TIOJyYCHHBbIC  3HAHWUSA TPH  PEIICHUH  KOHKPETHBIX
npoecCHOHAEHO OPUEHTHUPOBAHHBIX 3a/laHWi; aHAJTM3UPOBATH SIBICHUS,
KOTOpPBIE€ MPOUCXOIAT B OMOXMMHYECKHX IPOIIECCax >XUBOW MPUPOIBI U
HCKYCCTBEHHBIX TEXHOJIOTUH; paboTaTh CO CIEIUAIBHON INTEPATyPOH.
Brnaneer HaBblkamu: paOOThl B OMOXHMMHYECKOW J1aboOpaTopuul ¢
nprOopaMu, N3MEPUTETHLHON MOCYI0M, OMOTOTHYECKUM MaTepUaJIOM.




1.6. Kputepun oueHUBaHMSI KOMIeTEHIUI

(popMupoBanusn

Ha PpPa3sHbIX I3Tamax HX

Bup yueoHoii padoTbl

KoJgnuyecTBo

0aJ1J10B

(01010

0-300

390

50

50

BrinonHeHne npakTu4eckux u J1abopaTOpHBIX paboT € UX

3aIATON

CamocrostenbHas paboTa (mpoBepka KOHCTIEKTOB, YCTHBIN 10

0Ipoc)

DK3aMeH

40

Bcero:

HaxkonureanHas cucreMa ouneauBanug mo 100-o0ajaabHoM mkaJje

YerpipexdainibHas
CHCTeMa OLleHHBAHUSA
JK3aMeHa

100-6anabHast
IKAaJIa

BykBeHHasl IKAJIa, COOTBETCTBYIOIIAS
100-6anbHOM MIKAJIE

Cucrema
OLIEHUBAHUA
3ayera

OTIN4YHO

90-100

A — OTJINYHO — TEOPETUUECKOE COJIEPIKAHIE
Kypca 0CBOCHO TOJIHOCTEIO, O3 MpoOeros;
HEOOXOAUMBIC MPAKTHYSCKUE HABBIKK PabOTHI
C OCBOCHHBIM MaTepHalIoM C()OPMUPOBAHbI;
BCE MIPEAYyCMOTPEHHbIE POrPaMMOii
00yueHHs yucOHBIC 3a]aHUs BBITOJHCHBI,
Ka4eCTBO X BBIIIOJHEHHS OLEHEHO YUCIOM
6anoB, GJIM3KUM K MAKCUMAJIbHOMY

Xopowo

83-89

B — oueHb XOpO110 — TEOPETUIECKOE
coZiepKaHue Kypca OCBOCHO MOJHOCTEIO, Oe3
npo0OenoB; HeOOXOAUMBIE TPAKTHYCCKHE
HaBBIKU Pa0OTHI C OCBOCHHBIM MaTepHAaJIOM B
OCHOBHOM c(h)OPMHUPOBAHBI; BCe
NpeIyCMOTPEHHBIE IPOrPaMMOii 00yUeHUs
yueOHBIe 3aJ]aHHs BBINIOJIHEHBI, KA4eCTBO
BBITIOJTHEHHS OOJIBIIMHCTBA U3 HUX OLIEHEHO
YHCIOM 0aIoB, OJIM3KUM K MAKCUMAJIbHOMY

Xopowo

75-82

C — XOpOIII0 — TEOPETUIECKOE COICPIKAHKE
Kypca OCBOCHO ITOJHOCTHIO; HEKOTOPBIC
MPAKTUYECKHUE HABBIKK PAOOTHI C OCBOCHHBIM
MaTepuaioM ChOPMHUPOBAHBI HETOCTATOYHO,
BCE MPEeIyCMOTPEHHBIEC TPOrPaMMOit
00ydeHHs yueOHBIC 3aJaHUs BBITOJTHCHBL,
Ka4yeCTBO BBHIMOJIHEHHS HU OJHOIO U3 HHUX HE
OLICHEHO MHHUMAJILHBIM YKCIIOM 0alIoB,
HEKOTOPBIC BUJIBI 38/JAHHI BBITTOITHECHEI C
oHIMOKaMu

yﬂOBJ’IeTBOpI/ITCHLHO

63-74

D — y10Bi€TBOPUTENHHO — TEOPETHYECKOE
coJiepXKaHne Kypca OCBOEHO YaCTHYHO, HO
poOeIBl He HOCAT CYyIIECTBEHHOTO
XapakTepa; He0OXOAUMBIEC TIPAKTUIECKUE
HaBBIKHA Pa0OTHI C OCBOCHHBIM MaTEPHAJIOM B
OCHOBHOM C(POPMHPOBAHBI; OOJIBIIMHCTBO
MIPEIYCMOTPEHHBIX TPOrPaMMOi 00y4IEeHUs
Y4eOHBIX 33/1aHUH BBITIOJIHEHO, HEKOTOPBIE U3
BBINOJIHCHHBIX 33J[aHUH COACPIKAT OIINOKHU

YHOBHCTBOpI/ITGHLHO

50-62

E— nocpencrBeHHO —TeopeTHUECKOE
COJIepXKaHUE Kypca OCBOCHO YaCTHYHO;
HEKOTOPBIC IPAKTUYECKUE HABBIKU PAOOTHI HE
c(hOopMUPOBAHEI, MHOTHE TIPEAYCMOTPECHHBIE
y4eOHO# mporpaMMoi 00y4eHusl yaeOHbIC

3aureHo




3aJlaHus HEC BbIIIOJTHCHBI 1100 KaueCTBO
BBITIOJTHEHHBIX HEKOTOPBIX U3 HUX OLICHECHO
YHUCJIOM 6ann013, ONIM3KKM K MHWHHUMaJIbHOMY

HeynosneTBopuTensHO 21-49 FX — HeyJOBIETBOPUTENBHO — TEOPETHYECKOE

CoJIepKaHue Kypca OCBOCHO YaCTHYHO;
HEoOX0AUMBIEe MPAKTHYECKUE HABBIKK PabOTHI
C OCBOCHHBIM MaTepHaJIOM He
c(hOopMHUPOBAHEL;, OOIBIITITHCTBO
MIPEIyCMOTPEHHBIX Y4eOHOH mporpaMMoit
00yueHHs ydeOHBIX 3aIaHUH HE BBHITIOJIHEHO
00 KaueCTBO MX BBIIIOJIHEHNUS OIICHEHO
YUCIIOM 0aJUIOB, OJIM3KAM K MHHAMAIIEHOMY;
IPY JOTIOJTHUTEIBHO CAMOCTOATEILHON
paboTe HaJl MaTepHaIoM Kypca BO3MOKHO
MOBBILIEHHE KaueCTBA BBITIOJIHEHUS yUeOHBIX
3a/laHui

He 3auteno

HeynoBneTBopuUTENBEHO 0-20 F — Hey1OBNETBOPUTEIILHO — TECOPETUICCKOE

CoZiepKaHKe Kypca He OCBOEHO;
HEOOX0AUMBIE MPAKTHYECKUE HABBIKU PabOTHI
He c(OPMHUPOBAHBI; BCE BBHITIOJIHEHHBIE
y4eOHbIC 3aJaHus COJepPKAT TPyOBIe OIIHOKY;
JOTIOJTHUTENbHAsl CaMOCTOsATENbHAs paboTa
HaJl MaTepHaIoM Kypca He IIPUBEIET K
KaKOMY-JIH0O0 3HAYMMOMY MOBBIIICHUIO
KauecTBa BBIIIOJHEHHS YUeOHbIX 3a1aHHI
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10.
11.
12.
13.
14,
15.
16.
17.

2. KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA

2.1. OueHo4HbIe CPeACTBA TEKYILEr0 KOHTPOJIS

IIpumMepHbIe BONPOCHI /I YCTHOTO ONpoca
buonornyeckue QyHKIMM OEITKOB.
Knaccudukanus  OenkoB: TpoCThie ©W  CIOXKHBIC, TIOOYJSpHBIE U
GbubpUIISIpHBIE, MOHOMEPHBIE ¥ OJTUTOMEPHBIE.
CtpoeHue O6€IKOB.
Tunbsl BHyTPUMOJIEKYJISIPHBIX CBS3€H, MOAIEPKUBAIOLINX CTPYKTYpPBI OelKa.
AMMWHOKHCIIOTBI, BXOJSIIME B cOCTaB Oellka, X Kiaccuukamus mo (U3uKo-
XUMHUYECKUM CBOMCTBaM.
3aBUCHMOCThH OMOJIOTHYECKUX CBOWCTB OCIIKOB OT MEPBUYHON CTPYKTYPHI.
OcobenHoctn (hepMEHTATUBHOIO Karaiu3a (aKTUBHBIM LEHTp (epMeHTa,
STanbl PEPMEHTATUBHOIO KaTaliu3a, (hepMEeHT-CyOCTpaTHbIN KOMIUIEKC, SHEPTUs
aKTUBAIUN).
MexanuzmaeicTBus GepMeHTOB.
CneunpuvHocTh (PEpMEHTOB.
Knaccudukanus u HoMeHkmarypa (pepMeHTOB.
CrpykTypHas opranu3anusi (pepMeHTOB.
[IpocTeieu cliokHbIE PEPMEHTHI.
Ponw anodepmenta u koakropa B PyHKIIMOHHUPOBAHUU (DEPMEHTOB.
Kodepmentnoie pyHKIIMM BUTAMUHOB, HOHOB METAJIJIOB.
Kunernka pepmMeHTaTUBHBIX pEaKuii.
Perynsuust akTHBHOCTH ()EPMEHTOB.
Nuruburtopel  ¢epMeHTOB: oOpaTUMble, HEOOpaTUMbIE, KOHKYpPECHTHBIE,
HEKOHKYPEHTHBIE.
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19.
20.
21
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24,
25,
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28.
29.
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36.
37.
38.
39.
40,
41.
42.

43.
44,
45.
46.

47.
48.
49.
50.

51,
52,

JlexapcTBEHHBIE MpenapaThl KAK UHTUOUTOPBI (PEPMEHTOB.

AxTtuBanus GepMeHTOB.

Metabomu3m. Katabonusm u aHaboIu3M.

Maxkpospruyeckue COe JMHECHUSL.

KaTtab05113M OCHOBHBIX TUIIEBBIX BEIIECTB - YIIIEBOIOB, ’KUPOB,0EIKOB.
Crnemndudeckue mytu karabomm3ma (10 oOpa3oBaHWs THpyBaTa W aleTHII-
KoA) u o0miem myTtr kaTaboiu3ma.

OxkucnurensHOe 1eKapOOKCUITMPOBAHUE MTUPOBUHOTPATHON KUCTIOTHI.
HutpatHpii 1Mk (MK JU- WM TPUKApPOOHOBBIX KHCIOT, MK Kpebdca):
MOCJIEIOBATEIBHOCTD PEAKIINiA, XapaKTepUCTUKA (PEPMEHTOB.
buonorunyeckoe 3nauenue nukia Kpeodca.

CBsi3b MeXIy OOIIMM MyTeM KaTtaOoiu3Ma U IENbl0 MEPeHoca JIEKTPOHOB U
IPOTOHOB.

MexaHu3M peryJsiuy [UTPaTHOTO IUKIIA.

CrpykTypHast OpraHa3anys JbIXaTeIbHOM [EMU MUTOXOHIPUIA
Knaccudukanusi okcuaopenykras: OKCUAa3bl, JErHAPOreHasbl, MePOKCUIA3HI,
oKcureHassl. MIx Ouonoruueckas poJib.

MecTo ropMOHOB B CUCTEME PETYJISLIUU METa00IM3Ma U PYHKIIUU OPTaHOB.
Knerku-mMuilieHM ¥ KIETOYHBIE PEUENTOPhl TOPMOHOB: MEMOpaHHBIE,
LUTOIJIA3MaTUYECKUE, PELIENTOP UHCYJIMHA.

Knaccudukanys ropMOHOB IO XUMUYECKOMY CTPOEHHUIO.

MeMOpaHHBII MEXaHU3M TMepejadll TOPMOHAIBLHOTO CUTHAJIA B KIIETKY.

Ponp BTOpUYHBIX MecCCeH/KEpPOB (IUKIMYEeCKue HykieoTuabl, Cat+,
uHo3uTonocdarsl, MUANMUITIUIECPOJBI) B peaJu3alud TOPMOHAIBHOTO
s dexra.

Merabonuyeckue U3MEHEHUS B OTBET HA CUTHAJIbHBIE MOJICKYJIBI.
Buonoruyeckas 11IeHHOCTh OEIKOB.

3aMeHUMbIC U HE3aMEHUMbIE aMUHOKHUCIIOTHI.

Hopmel Genka B nuTaHuu.

A3oTuCThIN OastaHc

ITepeBapuBaHue 0€IKOB: 0COOCHHOCTH MPOTEOTUTUUECKUX (PEPMEHTOB.
[IpoTenHassl - MENCUH, TPUIICUH, XUMOTPHUIICUH; TPOPEPMEHTHI TPOTEHHA3
¥ MEXaHU3M UX IpeBpaiieHus B GepMEHTHI.

DK30nenTuaasbl.

Crnenm(puIHOCTh JEHCTBUSA MIPOTEA3.

BcacbiBaHre aMUHOKUCIIOT.

JInarHOCTUYECKOE 3HAUCHHE aHAIN3a JKEJYJOYHOrO0 COKa: COCTaBJISIIOIINE
o0111el KUCITIOTHOCTH KEITYJOYHOTO COKa, (DYHKIIMUA COISTHOM KUCIIOTHI.
Karabonm3m aMHMHOKHCIIOT.

OxkucnauTeapHOE J€3aMUHUPOBAHUE AMUHOKHCIIOT.

['myTamaTaeruaporeHasa.

Henpsimoe ne3aMuHUpOBaHUE aMUHOKUCIIOT, MOCJIEI0BATENLHOCTh PEAKIUH,
dbepMeHTBI, OMOJIOTHYECKOE 3HAUCHHE.

TpancaMMHUpPOBAHKE AMHUHOKHUCIIOT.

CrneurpuyHOCTh TpaHCAMHUHA3.
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3HaYCHHUE PeaKIMii TPaHCAMUHUPOBAHUS.

Knvanueckoe 3HaYeHHWE OIpPEACNICHUS AaKTUBHOCTH TpaHCaMHUHA3
CBIBOPOTKE KPOBH.

JlexapOOKCUIMPOBAHNE AMUHOKHCIIOT M X TTPOU3BOIHBIX.
OO6pa3oBanue OMOTEHHBIX AMUHOB: TUCTaMUHA, cepoToHnHa, [ AMK.
Ponp OMOTEHHBIX aMUHOB B PETYJISIIIAY (DYHKITHH.

NuakTuBanus  OMOTEHHBIX  aMWHOB € ydacTueM  (pepMEHTOB

MoHoamuHookcua3 (MAQO) u qnuamunookcuaas (AO).

O6p8,30BaHI/I€ KOHCYHBIX IIPOAYKTOB aA30THCTOIO oOMeHa: cojed aMMOHHS U

MOYEBHHBI. BUOCHHTE3 MOYEBUHEI.

CBsi3b  OpPHUTHHOBOTO IHMKJIAa ¢ MpeBpalieHusIMA  GyMapoBOi
acrmaparuiHOBOM KHCJIOT; MPOUCXOXKICHUE aTOMOB a30Ta MOYEBUHBI.

HapyuieHns cuHTE3a U BBIBEJCHUS MOYEBHUHBI.
OcTaTtoyHbIN a30T.
['mnepammonnemun. A

30TE€MUS: OTpe/IeNIeHNE, BUbL: MPOIYKIIMOHHAS, PETCHIIMOHHAS.
OcCHOBHBIC HICTOYHUKHA aMMHAaKa B OpraHU3ME.

Bpemennoe 00e3BpeKUBaHUE aMMUaKa: BOCCTaHOBUTEJIHHOE
aMUHUPOBAHUE; TPAHCPEAMHUHUPOBAHUE, CHUHTE3 TIJIyTaMHUHA, CHUHTE3
acraparvHa; riroK030-aJaHUHOBBIN IIHKIL.

IleHTpanpHas poNb TIIYTAMHUHOBOH KHCJIOTHI B  00E3BpE)KHMBAaHUU
aMMUaKa.

['myTamMuH Kak TpaHCTIOpTHAas ¢opMa aMMHUaKa M JJOHOP aMUIHOU IPYIIITHI
MIPU CUHTE3E Psaa COSTUHEHUH.

OO6pazoBanue kpeatuHa u kpeatundocdara.

Kpeatundochokunasa, ee n30hopmsl.

KpeatnHuH kak 0IMH U3 KOHEYHBIX MPOJAYKTOB a30THUCTOTO OOMEHa.

KJ’II/IHI/IKO'I[I/IaFHOCTI/I‘-ICCKOG 3HAYCHUC B MOYC U ININIa3MC KPOBH KpCaTHHA U

KpeaTUHUHA.
OOmeH (eHunaTaHHA U TUPO3WHA.

Hcnonb3oBaHue THPO3HWHA JII CHHTC3a KAaTCXOJIaMHHOB, THPOKCHHA,

MEJIaHHWHA.
Pacnian Tupo3una 10 ¢pymMapoBoi U alleTOyYKCYCHOM KHUCIIOT.

HacneacrBennsie HapyiieHus ooMeHa QeHmnanannia ((PeHUIKETOHYpusl) U
TUpPO3UHA  (TUPO3UHEMHUS, QJIKANTOHYpHs, aJbOMHU3M, MHUKCEIeMa,

KPETUHU3M).
Oxkcup a30Ta Kak NPOAYKT MeTaboIu3Ma )KMBOTHBIX KJIETOK.

Ero ¢usuko-xumuyeckas xapakTepuUCTHKa, 00pa3oBaHHUE, XapaKTepUCTUKA

NO- cunreras. MexaHusm perysiTOpHOTO ICUCTBHS OKCHA a30Ta.
VYrneBoabl, 0COOEHHOCTH CTPOEHUS, Ki1accuukarius.

OcHOBHBIE YIJI€BOABI MHILN: IEPEBAPUBAEMBIE U HETIEPEBAPUBAEMBIE.
[lepeBapuBaHue yrieBOAOB.

HenepenocumocTts caxapos.

OcHOBHBIE YTJIEBOBI OpraHU3Ma, UX Kiaccudukarysi, GuoJorudeckas pob.



84. I'mroko3a Kak BaKHEHITUH MEeTaOOJUT yIJIeBOJHOrO oOMeHa: o0Ias cxema
HMCTOYHHUKOB U ITyTEH PacX00BaHUSATIIOKO3BI B OPTaHU3ME.

85. I'mukoreH - pe3epBHBIM TMOJUCAXapUI, €ro PacHpoCTpaHEHUE B TKAHAX
OopraHu3Mma.

86. buocunTes rimkoreHa.

87. MoOunu3anus TIUKOreHa.

88. Perymsiiust 5TUX MpoOLIECCOB.

89. 'MUKOreHo3bl U arJMKOT€HO3bI.

90. A3po0HBIi pacnag - OCHOBHOM ITyTh KaTa0OJIM3Ma TTIOKO3HI.

9. IlocnemoBaTeNbHOCTh pEAKIUA JO 00pa3oBaHUs TMHUpyBaTa (a’3pOOHBIM
[JIUKOJIN3), JJaJiee CXEMaTUYHO.

92. ®uznonoruyeckoe 3HaYeHUE a3pOOHOT0 pacnaja riItOKO3bI.

93. AHa’poOHBIH pacmaj TioK03bl (aHaIPOOHBIN TTTUKOIN3).

94. I'mukonuTHYECKasT OKCHIOPEIYKIIHS, MTUPYBAT KaK aKIEeITOP BOIOPOA.

95. Cyb6cTparHoe hochopruaupoBaHue.

96. du3nonorYecKoe 3HAYCHUE aHAIPOOHOTO pacIaja TIIFOKO3bI.

97. buocuHTe3 TIIOKO3bl (TJIFOKOHEOT€HE3): BO3MOXKHBIE MPEIIICCTBCHHHUKH,
ITOCIEA0BATEIBHOCTD PEAKIIUM.

98. B3auMOCBsI3b TIMKOIM3a B MBIIIIAX W TIIOKOHEOTEHE3a B TEUYCHU (LMK

Kopn).

99. Perynsuus riroKOHEOT€HE3a.

100. [TenTo3odochdaTHbIN MyTh MPEBPAIICHUS] TITIOKO3BI.

101. OxuCIUTEIBHBIN dTar, 00pa30BaHKE MEHTO3.

102. Pacnipoctpanenue u pusuonornueckas poib.

1083. Perynsiuysa KOHUEHTpALUU TIIIOKO3bI B KPOBH.

104. OOpa3zoBaHUE TIIOKO3bI U3 TJIMKOTEHA.

105. Bimsinue uHCyNMHA, TIIOKaroHa, aapeHalnHa, KOPTH30J1a HA YPOBEHb
TJIFOKO3BI B KPOBH.

106. ['umo- urunepriIroKo3eMusl, TIPUINHBI KX BOSHUKHOBEHUS.

107. OrnpeneneHue TONEPAHTHOCTH K TIIFOKO3€.

108. Knaccudukanus Iumnumos.

109. Baxneimme aunuasl opraHusma.

110. JKupHble KHCJIOTBI: OCOOCHHOCTH CTPYKTYPhI, OHOJIOTHYECKHE
(GYHKIIUN, SCCEHITUATBHBIC JKUPHBIC KUCIIOTHI.

111. Jlununapl- TPOM3BOJHBIC Tiuleposia: Timiepoochounuabl U
TPUALMIITITUIICPOJIBI.

112. Jlurunpl- mpousBoaHbIe cuHTO3MHA: chuHTOPOChOIUIHABI |
C(UHTOTITUKOTUITHIBI.

113. OcHoBHBIE PochHOTUTUABI U TIIUKOJIUIIHLI TKAHEH YeTOBEKa.

114. Jlunnipl- IPOU3BOHBIE CTEPAHA.

115. buonornueckoe 3HaueHUE X0JIECTEPOIIA.

116. [TumieBsbie KUpPbI, HOPMa CYyTOYHOTO TOTPEOICHUS.

117. [lepeBapuBaHue JUMKUI0B: XapaKkTepucTrka ¢as.

118. OYHKIMH KEITUYHBIX KACIIOT.



1109. Hapyiienus nepeBapuBanust JIMMUI0B: IPUUUHBI CTEATOPEU.

120. PecuHTes )kMpOB B KIIETKaX KUILIEYHUKA.

121. MoOunu3anuss >KUpOB- JIMIOJNHM3: XUMHU3M PEaKUHUd, pPeryssus
aKTUBHOCTU Tpuamiriauueposumnassl (TAl-mumnassr).

122. OkucieHue TInieposa B TKaHsX.

123. B-Okucnenne KUPHBIX KUACAOT. (OCHOBHBIE JTambl: aKTUBAIUSA

KUPHOU KHCIIOTBI B IIUTOIUIa3ME KJIETKW; TPAHCIOPT aKTUBHPOBAHHOMN
KUPHON KHCIOTHI B MHUTOXOHJIPHUH; IOCIEIOBATEILHOCTh pPEakuil [-
OKHCJICHUS.

124, Perymnsmus CKOPOCTH B-okucneHus KUPHBIX KHCJIOT.
Ouepretuueckuil d3pdexr. duznonornueckoe 3HayeHue. CBs3b C LHUKIOM
KpebGca u apIxaTenbHON 1EMbIO.

125. brocrHTE3 KETOHOBBIX TEII: XUMU3M, PETYIISIIUS, JIOKATU3aHUsl.

126. KeronoBeble Tena kak cyOcTpaThl OKUCICHUS.

127. [IpyuuuHbl akTHBaUK KeTOreHe3a. OnacHOCTh KETO3a.

128. KeroneMus u keToHypusi, KETOAUI03.

129. brocuHTe3 KUPHBIX KHCIIOT, XapaKTEPUCTHKA IMaJIbMUTOMUJICHHTA3HI,
MOCIIEA0BATEIHLHOCThPEAKINA, (PU3MOTOTHIECKOE 3HAUCHHUE.

130. Perynsauus cuHTe3a )KUPHBIX KUCIOT.

131. Cunre3 tpuanunriuuepoiioB (TAI'): mocnenoBaTeabHOCTh pEAKIIMIA.

132. Pa3znmuuus cunre3a TAI B neueHu U )KMPOBOM TKaHMU.

133. Perynsmust cuHTe3a W MOOWIM3AIMM JKUPOB: pPOJb WHCYJIHHA,
aJipeHaJIiHa U TJIOKAroHa.

134. Cunres raunepodocomunuaoB: MOCIE0BATEIHPHOCTD PEAKIIHIA.

135. B3aumonpepatienue riumnepodocdoaunmmoB.

136. Ponp dochatugHoil KUCIOTHI B CHHTE3€ TPHUAIMITIUIEPOIOB U
riniepodochoUUIOB.

137. 2KupoBoe nepepoxaeHue neyeHu.

138. JlunotrponHsie PaKTOPHI.

139. XomecTepon Kak MPeANIeCTBEHHUK Psija IPYTUX CTEPOUIOB.

140. CuHTe3 X0JecTepoia; moCIeI0BaTeIbHOCTh PEaKIuil 10 00pa30BaHUs
MEBAJIOHOBOW KHUCJIOTHI, IPEACTABICHUE O JAJIbHEUIIMX dTAllaX CUHTE3A.

141. Perynsauusa cuntesa xolecrepona.

142. OcHOBHBIC MEMOpPaHbI KIETKA U UX (PYHKIIUU.

143. Ponb OCHOBHBIX KOMIOHEHTOB (JIMMHUAOB, OEJIKOB) B CTPYKTYpPHOM
opraHu3aiuu U (PyHKITMOHUPOBAHUN MEMOpaH.

144, OO6mue cBoicTBa MEeMOpaH: JKHIKOCTHOCTH, TOTIEPEUYHAS aCUMMETPHS,
n3OupaTenbHasi MPOHUIIAEMOCTb.

145. MexaHnu3M miepeHoca BEIeCcTB uepe3 MeMOpaHbl: mpoctas auddysus,

nepBuyHO-akTHBHBIN TpaHcmopT (Na'/K*-ATd- a3a), BTOpHUYHO-aKTHBHBIN
TPaHCHOPT. DHJ0- U HK30LIUTO3.

146. ToKCHMYHOCTH KUCIIOpOAa: 00pa3oBaHNE aKTUBHBIX (DOPM KHCIOpPOa.
147. [lepeknucHOE OKUCIICHHE JINTIUIOB.
148. 3amMra OT TOKCHYECKOTO MACMCTBUS KHUCIOPOJA: AHTUOKCUIAHTHI,



(bepMEHTHI 3aIUTHI.

149. JlumomnpoTenHsl CHIBOPOTKH KpoBU. Kitaccudukanus, cTpoeHune, CocTas.

150. PecunTes sxupoB B kumieuynuke. O6pazoBaHUE XUIOMUKPOHOB.

151. JITIOHII, mecTo cuHTe3a,0C00€HHOCTH COCTaBa, (QYYHKIIUU.

152. JlunonpoTenHnnnasa, 3HayeHUEe B META0O0JIU3ME XHIOMUKPOHOB U
JITIOHII.

153. CocTaB U cTpoeHHE TPAHCIIOPTHBIX JIUIIOMPOTENHOB KPOBH.

154, Pons amomporewnon. JIIIHII wu JIIIBII - TtpaHncmopTHbIE (HOpMBI
X0JIecTeposia B KPOBH, UX POJIb B OOMEHE XOJIECTEpOJIa.
155. VYuactue JIIIOHII u JIIIHII B TpaHcmopTe Xxoziectepoiia K

TKAHSIM.

156. BE-peuentopsr Posib enuTHH-X0JIECTEpOI-aliriITpancpepasbl
(JIXAT).

157. buocunTe3 1 kKaTab0IM3M MUPUMHUANHOBBIX HYKJICOTH]IOB.

158. Koneunble POAYKTHI pacnaga NTUPUMHUAIAHOB.

159. buocunTe3 1€30KCUpUOOHYKICOTHIOB.

160. [IpoTHBOBHUPYCHBIE U MPOTUBOOITYXOJIEBEIE MperapaThl- HHTHOUTOPHI
CUHTE3a HYKJICOTH]IOB.

161. buocuHTe3 MypUHOBBIX HYKJICOTHUIOB: TMPOUCXOXKJIECHUE AaTOMOB
IyPUHOBOTO KOJIbIIa U poJibhochopudoszunnupodocdara.

162. Perynsmmsi chiHTE3a TypUHOBBIX HYKJICOTHIOB.

163. Karabonm3M mypuHOBBIX HYKJICOTHIOB.

164. MoueBasi KHUCIIOTa - KOHEUHBINM MPOAYKT KaTabosM3ma MypPHUHOBBIX
HYKJICOTUJIOB, €€ (PU3UKO-XUMUYECKHUE CBOWCTBA.

165. [lyTn perenepanuu mypuHOBBIX HYKJIEOTHIOB.

166. Hapymenns wmertabonu3ma TypHHOB: THICPYPUKEMHUS, TI0Jarpa,
cungapom Jlema-Huxana.

167. MatpuyHble CUHTE3BI.

168. OCHOBHBIE ATaIlbl SKCIIPECCHH TEHOB M CHHTE3a OerKa.

169. VYuyactue (bepMEeHTOB, OCITKOBBIX ¢dbakTOpOB peryJsium,
sHeproobecneueHne mpoiecca. Bivsane aHTHOMOTHKOB.

170. MHruOuTopsl CHHTE3a HYKJIEHHOBBIX KHUCJIOT U OejKa.

171. ['emormoOuH - OCHOBHOM ©Oellok 3puTporuToB. Ero crpoenue u

¢ynkuuu. [Tonmumopdusm remorinoduHa.

2.2. OnleHOYHbIE CPECTBA IJIA MPOMEKYTOYHOM aTTecTalun
1. JlaiiTe onpeneneHue, KaKWe€ XHMHUYECKUE DJIEMEHThI  Ha3bIBAIOTCS
OpraHUYECKUMH.
2.  VYKaxuTe, KaKOBO COJEp)KaHUE BOJIbl, MHHEPAJIbHBIX BEIIECTB,
O€JIKOB, JIUITHIOB UYTJICBOJAOB B )KUBOM OpraHuzme?
Kakne xuMuueckue 3JeMeHTbl 00HAPYKEHBI B TKAHSIX OPTaHU3MOB?
[laiiTe onpenenenune, 4To TaKOe KieTKa?
[lepeunciure opraHesuibl KIETKH U YKaXUTE UX (QYHKIIUH.
HazoBute mMosekyipl, UTPaOIIe POJIb «CTPOUTEIBHBIX OJIOKOBY» B YKHBBIX

©o ok w
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OpraHu3Max.
B 4deMm 3akir04arOTCs OCHOBHBIE OTJIMYHUS )KMBOIO OpraHU3Ma OT HEXUBOU
IPUPOLBI?

KakoBo conepxaHue BOJIbI B pa3JIMYHbIX OPraHax U TKaHIX?
OxapakTepu3yuTe COCTOSIHUE BOJbI B TKAHAX KUBOTHBIX.

Kakyto XUMHUYECKYIO CBSI3b HAa3bIBAKOT BOJOPOAHON?

Kakoii Bua rubpuauzanuu  opOUTalied aToMa  KHUCIOpoJa
HaO0JI01aeTCs B MOJIEKYJI€ BOIbI?

JlaiiTe onpezeneHne NOHIATHIO «AKTUBHOCTb BOJIBDY.

AKTHBHOCTb KaKOU BOJIbI BBILIIE MOPCKOM HIJIU TIPECHOM ?

B kakoif cTpykType HE BO3MOXKHO OOpa30BaHHME MOHHBIX CBSA3EH, B
KJIacTepax WJIM BIUAPATHBIX 000I0UKax?

KieTka kak CTpyKTypHas €IMHHIA )KUBOW MaTEPHH.
DOTOCUHTE3UPYIOIINE U F€TEPOTPOPHBIE KIECTKH.

Oprannyeckrue OMOMOJIEKYJIbI KJIETKH U UX (PYHKIUH.

XHUMHUYECKUE TIEMEHTBI, BXOJSIIKE B COCTaB OpraHu3Ma

KakoBo Onosornueckoe 3HaueHue 0€IKoB?

B dyem otnnune oOpaTuMoi JieHaTypaluu OT HeOOpaTUMOit?

Kakue gakTopsl BBI3BIBAIOT KOATYJISILIMIO OEJIKOB?

KakoBbI TpOTyKThI THIpOJIn3a Oenka?

Kakue ¢akTopsl BbI3BIBAIOT MMIPOJIN3 OeiKa?

Kakwue 1BeTHbIE peakliui Ha aMUHOKHUCIIOTHI ¥ OCJIKU BbI 3HaeTe?
Kakue 6enku HazpIBatoT roOyssipubiMu? [IpuBeanre npuMepsl.
VYkaxute cBOWCTBA OEJIKOB KaK KOJUIOMIOB.

K kaxoit rpyrmre 6enkoB oTHOCUTCS KosutareH? KakoBel ero cBoiicTBa?
K kaxoit rpymnie 6eJKoB OTHOCUTCSI TeMOTJIOONH?

Kaxkue Tumsl cBsizeld 0OHapy>KeHbI B MOJIEKyJie Oeyka?

[lepeuncnuTe PU3NKO-XMMUYECKHE CBOMCTBA OEIKOB.

Kakue peareHThl ocaxx1at0oT Oenku?

Yro o3HauaeT BbIpAKEHUE "KATAIMTHUYECKHH Xapakrep OOMEHHBIX
npouecco"?

KakoBa posib (pepMEHTOB B KUBBIX OpraHu3Max?

KakoBa xumunueckas npupoza GpepmMeHTOB?

Uro takoe «amnodepMeHT», «kohakTop»?

Kakue Mosnekyssl Ha3bIBalOT MpoepMeHTamMu?

B yem nposiBisiercs cBsA3b (PEPMEHTOB U BUTAMUHOB?

B gem cyuiHocTs MexaHu3ma OnokaTtanuza?

Kak neiicTBYIOT akTUBATOPBI U HHTUOUTOPHI (hepMEHTOB?

Ha xakux npuHIumnax nocrpoeHa kiaccuduxaiust GepMeHToB?

B cocTaBe kakux ¢pepMeHTOB 00HapykeH BUTaMuH B3?

Kakue xumuyeckue mNpoLEcChl KaTanU3UpPyIOT (EPMEHTHI, COIEpKalue
BUTaMuH B17?

Kakue hepMeHTHI BXOJAT B KJ1acc ruaposas?

[Touemy pepMeHTHI yBEIUYMBAIOT CKOPOCTh XUMHUECKON peakiuu?
Kakue akrtopbl BIMAIOT Ha aKTUBHOCTH (DepMEHTOB?
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Knaccuduxanust munuaos no QyHKIUSAM, BBITOJIHIEMbBIM

B OpPTraHHU3ME.

[TpuBenuTe XapakTEPUCTUKY >KUPHBIX KUCIOT, BXOISIIUX B

COCTaB >KMBBIX OPIraHU3MOB.

HeHnacelleHHbIE KUPHBIE KUCIOTHI, X POJb B OpraHU3ME.

3amacuHeie munuabl. Kakue coeqnHenus oTHOCAT K pocormunepugam?
Kakue munuapl OTHOCAT K TPYTIINE JCIUTUHOB?

MemOpaHHble JUNUIBL, BBIIOJHAIOMME (DYHKIMHM MEXaHUYECKON
OCHOBBI MEMOpaH USIBJIAIOIINECS PELENITOPAMU Ha €€ TIOBEPXHOCTH.

JIunu e, BBIOJHSAOMME GYHKIUN OMOJOTMYECKUX CUTHATIOB (CTEPOUIBI U
TEpIICHBI ).

[TepeBapuBaHue U BcachblBaHHE JIUIIUOB B MUIIEBAPUTEIHHOM TPAKTE.
Kakue npupoanbsie MoHOCaxapuabl Bam n3BecTHbI?

Oxapakrepu3yiite NpUPOAHBIE MOHOCAXAPHJbl, OTHOCSIIMECS K TpymHIe
TeKCO3.

HaGmonaercst 1 MyTapoTanys B pacTBOpax MajibTO3bl, Caxapo3bl?

Kakue coenvHeHus OTHOCAT K MykKonoiucaxapunam? Kakue QyHKIun
BBINIOJIHAIOT 3TUCOETUHEHUSI B dKUBOM OpraHu3me?

B  Kkakux [OpUPOAHBIX  COEAMHEHHUSX  BCTpEHarOTCs  pubo3a U
ne30Kkcupuoo3a’?

B cocraBe kakux nonucaxapusoB 0OHapy>KE€HbI YPOHOBBIE KUCIOTHI?
KakoBa 6uonoruueckasi pojib BATAMUHOB?

Kakue BUTaMUHBI MOTYT CUHTE3UPOBATHCS B OpraHU3MeE YesloBeKa?

KaxkoBbl OPUYUHBI,  BBI3BIBAIOIIME  ABUTAMHUHO3bI,  TUMO- |
TUIIEPBUTAMUHO3bI?

B kakux enuHUIIaX MPUHATO BBIpAXKATh COJAEpKaHWE BUTAaMUHOB A u D B
MPOAyKTax?

Kakue opransl Ha3bIBalOTCSA KeJI€3aMU BHYTPEHHEN CEKpeIun?
Kakne coenuHeHns OTHOCAT K TOpMOHam?

Kakue ropMoHsbI BIIIOTCS OETKOBBIMU MOJIEKYJIaMu ?
IIepeuncnure n3BectHbie Bam creponiHbie TOPMOHBL.

Ha3zoBuTe ropMOHBI, KOTOPBIE SBIIAIOTCA NPOU3BOAHBIMU AMUHOKHCIIOT.
HazoBute ocHOBHbBIE (PYHKIIMHM HYKJIEUMHOBBIX KHCIOT?

B ueM cocTouT OTIM4HE HYKJIEOTHAO0B OT HYKJIEO3HI0B?

Kak  Ha3pIBalOT  COEOUHEHHs, KOTOPBIE  SBJISIIOTCSA
dbochaTHbIME dPUPAMUHYKICO3UOB?

B yem 3akirouaercs «IpHHLIMI KOMITIEMEHTAPHOCTH» ?

Kakue ocHOBaHMS ABISIOTCS KOMIUIEMEHTAPHBIMU?

Ha3oBuTe MpotyKThl MOJHOIO TMAPOJIN3a HYKJIEHHOBBIX KUCJIOT?
HazoBuTe nupuMuInHOBBIE OCHOBaHUsI, BXoadiue B coctas JJHK.
HazoBute nypuHoBbIe OCHOBaHUs, BXosamue B coctaB PHK.
OxapakTepu3zyiTe CTauM MPoLecca TPAHCKPUIILUU.

Kakne KOMITIOHEHTBI BXOJAT B COCTaB «MHULUHUPYIOLIETO
KOMIUIEKCa»,  00pa3yrouierocs Ip1  TPaHCIALUU
T€HEHTUYECKOTO KoAa?
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Oxapakrepusyiite ocooeHHocT cTpykTypsl PHK.

YTto Takoe «KOI0H»?

YTo Takoe «aHTUKOJOH»?

OyHKIMM OENKOB: KAaTAIMTUYECKasl, PEryJsTOpHasi, COKpaTUTEIbHAas,
CTPYKTYypHasi, TpaHCIIOpTHas, 3aiuTHas. [IpuBenure npumepsl.

[IpuBenuTe oOLIyIO0 XapaKTEPUCTUKA MPOTEUHOTEHHBIX AMUHOKHUCIIOT.
Kakune kauecTBEHHbIE peaKIIUU HA KOMIIOHEHTHI HYKJICOTUIOB?

Kakue kmaccel pepMEHTOB HYXAArOTCS B KODEepMEHTax Jisi MPOSBICHHUS
aKTUBHOCTHU?

[IpuBeauTe KiIaccupuUKaIMIO MOJIUCAXaAPHUIOB.

KakoBbl OCHOBHBIE MTOAXO0/bI K UICHTU(PUKALIUA HEU3BECTHOTO YIIIEBOJA B
pactBope?

OnuHakoBa JIM PAacTBOPUMOCTh JIMMHUAOB B PAa3JIMYHBIX OPraHUYECKUX
pactBopuTeNax? Kak 370 MOXXHO HCTOJIB30BaTh JJIs Pa3ACICHUS JIUITAIOB?
OT 4ero 3aBUCUT CTOMKOCTb 3MYJbCHI, 00pa3yeMbIX MpU CMEUIMBAHUU
KUAPOB C BOIOU?

Yto xapakTepu3yeT KUCIOTHOE YHUCIIO KUPA U KaK €ro MOKHO U3MEPUTH?
Yro xapakTepu3yeT HOJAHOE YHCIIO )KUPA U KAK €T0 MOKHO U3MEPHUTH?

Ha xakoM CBOMCTBE JIEMUTUHOB OCHOBAHO UX BBIAECICHUE?

K xakoi rpymnme otHOocuTca XxonectepuH? C  MOMOLIBIO  Kakou
KaueCTBEHHOW pPeakiliy €ro MOXHO OOHAPYKUTH?

Uro Takoe OTKphITasi cucrema?

[Touemy OOMEH BEIIECTB M SHEPTUM KUBOM CUCTEMBI C BHEIIHEH Cpeoil
ABJISIETCS OCHOBHBIM YCIIOBUEM MOAJACPKAHUS KU3HU KIIETKH, UCTOYHUKOM
e€ pocTa 1 pa3BUTHUS?

Yto Takoe OCHOBHOM 00MEH, MeTa00JIM3M U METaOOJIUTHI?

Yrto Takoe NpoOMeKyTOUHBIN 0OMeH?

Yro Takoe BHYTPUKIETOYHBIH OOMEH?

[lepeuncnure 3Tambl OCBOOOXKIEHUSI HPHEPIMU XHMMHUECKUX CBSI3€M Opr.
COCTMHECHUM?

OxapakTepu3yTe COBPEMEHHBIE METOAbI, NPH TOMOIIM KOTOPBIX
n3ydyaeTcsi OOMEH BEIIECTB B )KUBOTHOM OpraHU3MeE.

Yrto coboit npeactasisier uukia Kopu. XapakTepeH Jid OH ISl MBIIIICYHOM
TkaHu? B xakom Bujie peanusyercs?

Kakue >xene3pl BHYTpEHHEH CEKpeIMH y4acTBYIOT B PETYJSIIIMM OOMeHa
YIJIEBOJIOB B OPraHU3ME KUBOTHBIX U YeJIOBEeKa?

UTto Takoe MoJHOIEHHbIE ¥ HeToJTHOIIeHHbIe Oenku? [IpuBenuTe mpumepsl.
Kakne aMMHOKHCIIOTHI OTHOCST K HE3aMEHUMbBIM JIJIs YeJIOBEKa?

KakoBbl 6uonornueckue GyHKIUU CBOOOIHBIX aMUHOKHUCIIOT?

B kakux mnporeccax HCHOJB3YIOTCS aMHUHOKUCIIOTHI, TMOCTYHUBIIHE U3
KHIIIEYHHKA B KPOBB?

KaxoBa 107151 MOueBHHBI B HEOETIKOBOM a30Te KpoBHu? Moun?

KaxkoBa ponb nedenu B a3otuctom oomerne HK?

Tembl 1151 MOATOTOBKM pedeparTos:



Butamunsl rpymibsl A. XUMHUYECKOE CTPOCHHUE 3TUX BUTAMUHOB.
Butamunsl rpymisl D. Xumudeckoe cTpoeHUE 3TUX BUTAMHUHOB.
Butamun E, yuactre ero B OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOLECCAX.
Butamun K u ero 3HaueHus 1y1si CBEpTHIBAHUS KPOBH.
Burtamun F u ero posb B IiiacTU4ecKoM 0OMEHE.
Buramun B;, Xxwumuueckas mnpupona, ponb TuamuHnupodocdara B
yTIEBOIHOM OOMEHE.

7. Buramun By, ero cTpoeHue U ydyacTue B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiusix.

8. Buramun B3, yuactue ero B 00pa3oBaHuU KO3H3UMA A.

9. BuramuH Bs, cTpykTypa u yyactue B mepeHOce aTOMOB BOJOPOJia B COCTaBe
HA/IL.

10. Buramun Bs, ero ¢opmbl. 3HaueHwe ISl OCYLIECTBJICHUS peakuui
nepeaMUHUPOBAHUS 1€KapOOKCHIIMPOBAHUS AaMUHOKHUCIIOT.

11. Buramun B1y kak aHTHaHeMUYeCKUH (HaKTop.

12. Butramuan Bc Kkak MepeHOCYMK METHJIBHOH, OKCHUMETHUJICHOBOH W
(GOpMHIIIBHOM TpyIII.

13. Buramun H, ero ctpoenue u poiib B peakiusix KapoOOKCUIUPOBAHUSI.

14. Buramuu C, cTpoeHHE€ €r0 BOCCTAHOBJICHHOW U OKUCJICHHOU (hopMm.

15. XonuH, ero poyib B KAYECTBE MOCTABIIMKA METUIILHBIX TPYIIII.

16. JIumoBas KUCIIOTa, POJib B YTJIEBOJAHOM U JTUIIUIHOM OOMEHE.

17. Buramun Bis, ero ygactue B mepeHoce OJHOYTIEPOIHBIX (hparMeHTOB.

18. B3auMocBs3b HyKJIEHHOBBIX KHCIIOT U OEJIKOB.

19. B3aumocBs3b 00OMeHa HYKJIEMHOBBIX KUCJIOT U yTIEBOIOB.

20. BzaumocBsi3b 0OOMeHa HYKJIEHHOBBIX KUCIIOT U JIUTIHIOB.

21. BzaumocBsi3b 0€TKOBOTO U yTIEBOJAHOTO OOMEHA.

22. B3anMocBsa3bp 00MeHa OEJIKOB U JIUITUIOB.

23. BzaumocBs3p OOMEHA YIJICBOJOB W JIMIHIOB;, poyib arneTwi-KoA B 3Tom
npolecce.

24. MeTabonn4ecKuil ypoBEeHb PETYJIISAINH.

25. OnepoHHbIN YPOBEHb PETyJIsIUU.

26. KneTouHblil ypOBEHb PETYJISILIMU MPOLECCOB KU3HEACATETHLHOCTH.

27. OpraHu3MeHHBIN YPOBEHb PETYIIALIMH.

28. IlomynauoOHHBIA YPOBEHB PETYJISAIIH.

ook wnE

Bonpocsl k 3xk3aMeny

Crarnyeckasi OMOXUMHUSA: CTPOeHHE U (PYHKIIMU OHOMOJIEKYJT

1. XHUMHUYECKHN COCTaB JKMBBIX cHCTeM. Kiaccumpukamus XUMHUYESCKUX
AJIEMEHTOB MO PACIPOCTPAHEHHOCTH B JKHMBBIX cHUCTeMax. buosiornueckoe 3HavyeHHE
BOJIbI 1 HEOPTaHUYECKUX COCTUHECHUM.

2. Knaccudukaruss opraHuyeckux COEJUHEHHM Ha OCHOBE CTPOCHHS
YIJIEPOAHOTO CKeJeTa W Hauuuus (PyHKIuMOHAIBHBIX rpynm. [loHstue o
TeTEPOLUKINYECKUX COCIMHECHUIX, BAXKHEUINIME TMPEACTABUTENH, OHOJIOTHYECKOE
3HAYCHHUE.

3. KapOoHoBbIE KHMCIIOTHI: KJIacCU(pUKAILMSA, CTPOCHHUE, CTEPEOU3OMEpUs U



OMOJIOTMYECKOE 3HAUCHHWE BAXHEUIIMX MpeacTaButeneil. B3ammonpespaiieHue
HACBIIEHHBIX, HEHACBIIICHHBIX, THIPOKCU- U OKCOKUCIIOT. KauecTBeHHbIE peaKiuu Ha
MOJIOYHYO U TN POBUHOTPAJHYIO KHCIIOTHI.

4, AMMHOKHUCIIOTBI: OTIpeJIeIICHUE, OOUTUH MJIaH CTPOEHUS, CTEPEOU30OMEPHSI.
Knaccudukanus aMHHOKHCIOT TO CTPOCHHIO M CBOMCTBAM OOKOBOTO pajuKaia,
KAueCTBEHHbIE PEAKIMU PA3IMYHBIX [IPEACTABUTENCH.

d. AMUHOKHUCIIOTBI: pEaKus MOJUKOHJEHCAIINN, CTPOCHUE MENTUIHON
cBs3u. KauecTBeHHas peakiusi Ha MENTUIHYIO CBs3b. [lepBuuHas cTpykTypa Oelika,
OMOJIOTHYECKOE 3HAUCHUE.

6. Bropuunas u  TpeTuuHas CTPYKTyphl Oelka: THUIIBI  CBS3€H,
CTAaOWJIM3UPYIOIIUX  CTPYKTYpPY, OCOOCHHOCTHM  CTPOCHHUS  TJIOOYJISPHBIX U
bubpuuapHbIX O0enkoB. CTpYKTYpHBIE O€IKH JKUBBIX CHUCTEM (KOJIJIAreH, KepaTHH,
¢bubpoun).

1. [IpocTbie U CIOXHBIX O€JIKHW, OCHOBHBIE TPYIIIBl CJIOXKHBIX OEJIKOB.
YerBepTUUHas CTpyKTypa Oe€lka: NpPOCTPAHCTBEHHOE CTPOCHHUE, THUIIbI CBS3EH,
CTAOMITM3UPYIOIIMX CTPYKTYpY. DYyHKIIMOHAIBHBIE OCOOEHHOCTH OJIMTOMEPHBIX OEIKOB
(Ha mpuMepe reMoryioonHa).

8. KHCII0THO-OCHOBHBIE CBOWCTBA aMHHOKHCIIOT, NENTHAOB U OEJIKOB,
MOHATHE 00 U303JEKTPUUECKON TOUKE, OMOJIOTMYECKOE 3HAUCHHE.
9. benku ma3Mbl  KpOBU: IPOUCXOXKJIEHUE, OCHOBHBIE (pakluH,

OMOJIOrMYECKOE 3HAUCHHUE.

10. MoHocaxapuibl: KJacCU(DHUKAIUS 10 XUMHUYECKON CTPYKTYpE, CTPOCHUE U
OMOJIOTMYECKOE 3HAUYCHHME BAKHEUIUX TMpeacTaBuTesneil. Bunubl  uzomepun
MOHOCAaXapH0B, B3aUMOITPEBPAIIIEHUE U30MEPOB (Ha MMPUMEPE TIIFOKO3bI, pUOO3bI UIIH
bpyKTO3b1), OMOJIOTUYECKOE 3HAYCHUE.

11. BaxHeWmme XUMHYECKHE CBOWCTBA MOHOCAxapuaoB (peakiuu
OKHUCJIEHUS, BOCCTaHOBJIEHUsI, 0Opa3oBaHUs TIUKO3UI0B U (ochopHbIX 3(PHUpoB),
ounosiornueckoe 3HaueHue. KauecTBeHHbIE peakiuy Ha III0K03Y U GPYKTO3Y.

12.  Onwmrocaxapuapl: TOHSATHE, KIacCH(PHUKAIMSA IO YUCITy MOHOMEPHBIX
3BEHbEB U BOCCTaHaBJIMBAIOIIEH criocoOHOCTH. CTpoeHre U OMOJOTHYECKOE 3HAUCHUE
BAXHEUIINX TUCAXAPUIOB.

13. Tlomucaxapuabl: KjaaccuuKalms, CTpOCHUE U OMOJIOTMYECKOE 3HAUCHUE
BOXHEUINX NpeacTaBuTeneid. KauecTBeHHas peakiys Ha KpaxMall.

14. Jlumuger: ompenencHue, kiaaccudukamus. I[loHATHE O CTpOCHMH W
OMOJIOTMYECKOW PO HEOMBUISIEMBIX ~ JUMHUIOB. KpaTkas  XapakTepucTHKa
YKUPOPACTBOPUMBIX BUTAMUHOB.

15. XKupHble KHUCIOTBI: OMNpEACICHHE, CTPOCHUE, (HUBUKO-XUMHUUECKHUE
CBOICTBa M OMOJIOTHYECKOE 3HAYCHHE BAKHEUINX TpencraButeneid. KauecTBennas
peaKIusi Ha HEHACHIIIEHHBIE )KUPHBIE KUCIIOTHI.

16. Tpurauuepuabl: CTPOCHHUE, CBSI3b MEXKIY CTPOCHHUEM U  (PUBHKO-
XUMUYECKUMHU CBOMCTBaMH, OMOJOrMYecKoe 3HaueHue. Baxueillne XuMHUUYecKHe
peaKIMK TPUTIIULIEPUIOB: TUAPUPOBAHKE, OMBLUICHUE, TAJIOT€HUPOBAHUE.

17.  ®ochomunuasl: kK1accuukaims, CTPOCHHUE, CBA3b MEXKY CTPOCHUEM U
(bU3UKO-XMMUYECKUMU ~ CBOMCTBaMU. Ponb  dochonmunuaor B ¢GopMUpPOBaHUHU
OHMOJOrnYecKuX MeMOpaH U JIMIOMPOTEUHOB KPOBHU.



18. JlumompoTenHBI KPOBHU: IUIAH CTPOSHUS, TIOHIATHE O COCTABE U (PYHKIIUSIX
OCHOBHBIX KJIaCCOB.

19. Crpoenne u (yHKIIMU OWOJIOTHYECKUX MEMOpaH: pPOJb JIUIHIHBIX,
OCJTKOBBIX U YTJICBOJIHBIX KOMIIOHCHTOB.

20. Cnoco0OsI TpaHCTIOpTa BEIIECTB 4Yepe3 Ouonorndeckue MeMOpaHsl. Pob
MeMOpaH B TOIICP)KaHUM HOHHOTO TOMEOCTa3a KJIETKA U BHEKIIECTOYHON CPEJIbI.

21. A3OTHCTBIE OCHOBAHUS, HYKJICO3UIbl U HYKICOTHBI: KIaCCH(pUKAIINSI,
IUTAaH CTPOGHUS, OHOJIOTMYEeCKOe 3HadeHue. [Ipow3BOMHBIE HYKJICOTHIOB —
OMOJIOTMYECKN aKTUBHBIC BEIIECCTBA.

22. PHK: Bumel, cTpoeHHE, NPOCTPAHCTBEHHAs KOH(PUTYpALUs, THUIIBI
XUMHUYECKUX CBSI3EeH B MOJICKYJIE, JIOKATU3aIlMs B KJIETKE, OMOJIOTHYECKOE 3HAUYCHHE.

23. JIHK: ctpoenue, mpocTpaHCTBCHHAs KOH(MUTYPAIHS, TUITBI XUMHUYIECKIX
CBsI3€H B MOJIEKYJIE, JIOKAIMU3AIUs B KJIETKE, OMOJIOTMYEeCKOE 3HAUCHHE.

JInHamMu4yeckasi OMOXUMHSA: MeTA00JU3M. JH3UMOJIOTUA U OHOJIOTHYECKOoe
OKHUCJIeHHE

24. Mertaboau3m: OTpeJIeJICHUE, COCTABJIAIONIHE, CBOICTBA.
KommapTmenTanu3amuss Meraboim3Ma Ha YpPOBHE KIETKH — METa0OJMYeCKHe
GYHKIMA Pa3TUIHBIX KJICTOYHBIX OPTaHEII.

25. MUHTterpamums w  perynsanus MeTa0oim3Ma. YPOBHH  PETYJISIHH
MeTabosiu3Ma:  BHYTPUKIIETOUHBIN, MEXKKJICTOUHBIA, IIEHTpalbHbIi. EauHCTBO
HEPBHOM, YHAOKPUHHOW M UMMYHHOUM CHUCTEM B PETYJISIIMU METa00JIM3Ma.

26. T'opmonbl: ompeneneHue, CBONCTBA, KiacCU(MUKAIUS TIO XUMHUYECKON
npupoze. Kparkast xapakTepucTuka CTEpOUIHBIX TOPMOHOB.

27. Topmonbl: MeMOpaHHBIM W BHYTPHUKJICTOYHBIM THUIIBI JIEWCTBUS Ha
KJIETKU-MUIIICHHA, CpPaBHHUTENIbHAS XapaKTepucTuka. MexaHu3M MeMOpaHHOIo
JICVCTBHS HA PUMEPE AICHUIIATHIMKIIA3HON CUCTEMBI.

28. ®epMeHTHI: ompe/ecHUE, CPAaBHUTEIbHAS XapaKTEPUCTHKAa (PEPMEHTOB
U He- OMOJIOTHYECKHUX KaTaJIM3aTOPOB.

29. @epmeHThl: ompexaeneHue, crpoeHue. KodepMeHTsI u  KOPaKTOPHI,
XUMHUYECKass IpUpoaa U (QyHKIIHH.

30. BurtamMuHRl ¥  BHUTAaMHHOIIOOOOHBIE  BEIIECTBA: onpeaeseHue,
kiaccudukanys, ononorndeckoe 3HaueHne. KopepmentHas QyHKIMS BUTAMUHOB Ha
npumepe GpepmerToB mukiaa Kpeodca.

31. Mexanusm ¢depMeHTATUBHOTO KaTanuza: Teopun Dumiepa, Komnuranna,
MPOMEKYTOUHBIX coequHeHud. CynHOCTh (epPMEHTATUBHOTO KaTalid3a C MO3WIUN
TEPMOTMHAMHUKHU.

32. MexnaynapogHass kimaccudukaius W HOMEHKJIaTypa (EepMEHTOB:
MPUHITUI TTOCTPOCHHUS, KJIACCHI U MHQPHI (EPMEHTOB. XapaKTepUCTUKA W TPaBHIIA
COCTaBJICHHSI Ha3BaHWHA (DEPMEHTOB KaKJOro Kiacca (MpUMEPHI W3 PEaKIMi IHKIIA
Kpebca, rimkonn3a, TIIIOKOHEOTEHE3a, OKHUCJIEHHUS >KUPHBIX KHUCIOT M OOMeHa
aMHUHOKHCJIOT).

33. ®epMeHTHI: 3aBUCUMOCTb CKOPOCTH (DEPMEHTATUBHOM peakuuud OT
TemriepaTypsbl, pH, koHIIeHTpauu ¢pepmeHTa u cyocrpara. Y paBHeHus Muxasiuca —
Menrten u Jlalinyusepa — bepka.



34. Bugel  perymsmuu  akKTHBHOCTH  ¢depMeHTOB.  CpaBHHUTENbHas
XapaKTEPUCTHKA KOHKYPEHTHOTO W aJNIOCTEPUYECKOTO MEXAaHU3MOB PETYJISINH,
IpUMEpPBI, OMOJOTHYECKOE 3HAUCHHE.

35. Buael perymammm akTUBHOCTH (GEpMEHTOB. Perymnsius aKTHBHOCTH
(dhepMEHTOB TTyTeM KOBAJECHTHOW MOAM(PUKAINNA W WHIYKIIUU-PETPECCUU, TIPUMEPHI,
OMOJIOTUYECKOE 3HAUCHHE.

36. depMmeHTHI KPOBU: POUCXOXKACHHE, OMoIoTHYeCKre QYHKITNHN, 3HAUYCHUE
B JaboparopHoii amarHoctuke. I[IpumeHeHHEe (EpPMEHTOB Kak aHATMTHYECKUX

PCAKTHBOB.
37. OTanel HN3BJICUCHUA OHCPIUHU H3 IMUTAaTCIBbHBIX BCHICCTB.
HOHFOTOBHTGHLHBIﬁ, HpOMG)KYTO‘{HBIfI 06M€H, MHTOXOHHpHaHBHBIﬁ.

Makpoapruueckue coenuHeHusi kietku. Kpearundocdar: cunTe3, pacmnaj,
OMOJIOTHYECKOE 3HAYCHUE.

38. AT®: crtpoeHue, myTd o0Opa3oBaHUS W WCIIONB30BAHUS B KIETKE.
CpaBHHTETBHAS XapaKTEPUCTHKA OKHUCITUTEIIBHOTO " cyOcTpaTHOTO
dbochopunupoBanusa. Peakuuu cyOctpaTtHOoro QochopusiipoBaHus B TIHUKOIU3E U
nukie Kpebcea.

39. IHwmkxn Kpebca: nokamm3amus B  KIETKe, peakud, (QEpMEHTHI,
OMOJIOTMYECKOE 3HAUCHUE.

40. IHwxn KpeOca: perymsmus, SHepreTHYecKuid OajaHC, OMOIIOTHYECKOE
3Hauenue. Cesa3pb nukia Kpedca ¢ o0OMeHOM yrieBoAOB, JIMIHUIOB U OEITKOB.

41. Kodepmentsl Ouonornueckoro okuciaenus (HALT, HAILD', ®DA],
acKOpOMHOBasi M JIMIOEBAsl KHUCJIOTHI, YOMXWHOH, T'€M): TOHSTHE O CTPOEHUH,

OMoIorMyeckoe 3HaueHue. DHepreTudeckas >(dextuBHOCTL okucnenus HAJY- u
®A/I-3aBUCUMBIX CyOCTpa-TOB B IbIXaTEJILHOM 1EMH.

42. depMEHTHBIC CHCTEMbl TKAHEBOTO JBIXaHWS W  OKHCIHTEIHLHOTO
dbochopunupoBaHus: MOHATUE O CTPOEHUHU, JEHUCTBHE B YCIOBUSIX COIPSDKCHUS U
pa3o011eHust, OMoJornyecKoe 3HaueHne. XemuocMoruyeckas teopus 11. Muruenna.

43. TlonsTHE 0 KCEHOOMOTHKAX, OMOTIOTHYECKAs POJIb. ITanbl METabOIM3Ma
JTUTIO(UIBHBIX KCEHOOMOTUKOB: PEAKIIUU OKUCIICHUS M KOHBIOTAIIMU. JTAHOJ: CXeMa U
sHepreTudeckuit Oananc okucaenus 10 CO2 u H2O.

44,  MuUxkpocoMaJIbHO€ OKHUCJIEHHE: CYIIHOCTh M OHOJIOTHYECKOE 3HAYCHUE
MOHO- W JMOKCUIC€HA3HbIX peakiui. PoOJib MOHOOKCUTE€HA3HBIX pPEAKIUH B
MeTaboIM3Me KCEHOOMOTUKOB (Ha TpuMepe OeH30I1a).

45. Ilytm wucrnosib30BaHMsl KUCJIOpoAa B  peaknusx OMOJOTHYECKOTO
okucieHusi. CBOOOTHOpAIUKAIBLHBIA IMYyTh HCIIOJIb30BaHUS KHCIOPOJa B KIETKE:
CYIIHOCTh ¥ OMOJIOTUUECKOE 3HAUYCHHUE.

46. AnTHOKCUIaHTHAs 3ammTa KJIETKHU: dbepMeHTaTUBHOE u
HepepMeHTATUBHOE 3BEHBSI, POJb BUTAMHHOB M MHKPOIJIEMEHTOB, OHOJIOTHYECKOE
3HAYCHHE.

JImHaMuYecKast OMOXHMMSI:
OO0OMeH yr/ieBo10B, JIUIMU/I0B, 0€JIKOB U HYKJI€MHOBBIX KHCJIOT.
Buoxumuueckue nccjieI0BaHUsA B MeIUIIUHE



47. OOMeH yrJieBoJIOB B KJIETKE: IITUKOJIN3, JIOKAJIU3AIUS B KJIETKE, PEaKIIUH,
(dbepMeHTBI, OMOJIOTHYECKOE 3HAUCHHE.

48. OOMeH yrieBoJOB B KIETKE: IJIHMKOIU3 a’pOoOHBIM W aHa3pOOHBIH,
peryisiuusi, 3HEpreTUYecKuid OasaHc, OMOJIOrMYecKoe 3HaueHue. bpoxeHue:
MOHSTHE, CXOJCTBOC ITMKOJM30M M OTIUYHE OT HETO.

49.  OOmeH yrneBOIOB B KJIETKE: cxeMa oOMeHa TIok030-6-pocdara. [Tonstue
o meHTo30¢ochaTHOM TyTH, CHHTE3€ W paclajge TJIMKOreHa, OHOJIOTHYECKOe
3HAuYCHUE.

50. OOMeH yriieBoJIOB B KJIETKE: CXeMa 0OMeHa MTUPOBUHOIPAIHON KUCIIOTHI.
Peakiuu oOMeHa MOJIOUHOM KHCIIOTHI B PAa3JIMYHBIX TKaHIX. DHEPreTUYeCKUi OaaHc
okuciieHus: MojouHo kuciotel g0 CO, um HO. Ilukn Kopu, Ouomormueckoe
3HAuYCHUE.

51. OOMeH yrJIeBOJIOB B KIETKE: TIJIIOKOHEOTEHE3, PEeaKIMH, CyOCTparthl,
(bepMeHTBI, perysiius, OMOJIOTUUECKOE 3HAUCHHE.

52. Poab TOpPMOHOB ¥ HEPBHOM CHUCTEMBI B PETYJISIIIUK YTIICBOTHOTO OOMEHA.
broxumuyeckne mMoKa3aTeM KPOBH, XapaKTEPU3YIONMINE COCTOSHHUE YTJIEBOIHOTO
oOMeHa.

53. OOMeH /UIMUIOB B KJICTKE: OKUCICHUE J>KUPHBIX KHCIOT, OJTarlbl,
JIOKATN3aIHs

B KJIETKE, peaKInu, PepMEeHTHI, ONOTOTHIECKOE 3HAUCHHUE.

54.  OOMeH TUNUA0B B KJIETKE: OKUCIECHUE YKUPHBIX KUCIIOT, SHEPTeTUYECKUI
OamaHc (Ha TIpUMEPE OKHUCJICHUS JIMHOJIEHOBOM KHUCIOTHI). CpaBHUTENbHAS
XapaKTEPUCTHKA YTICBOJAOB U JTUMUAOB KaK HCTOYHUKOB YHEPTUU B KIIETKE.

55.  OOMeH MUIIHAOB B KIIETKE: CXeMa OOMEHA alleTHIKOOH3MMa A, IIOHITHE O
CUHTE3€ JKUPHBIX KHUCJIOT, CpPaBHUTENIbHAS XapaKTEPUCTUKA CUHTE3a W OKHUCIICHHUS,
Ouosnormueckoe 3HaueHWe. HeszaMeHuMble KUPHBIE KUCIOTHI: CTPOCHHE W
OMOJIOrMYECKOEe 3HAUCHHE.

56. OOMeH JUNUAOB B KJCTKE: TOHATHE O CHHTE3C W pachajic
TPUTJIMUEPUAOB, YCIOBHS, OHOJOTMYECKOE 3HAYEHWE. OHEpreTMyeckuil OanaHc
okucienus raunepuHa 10 CO; n H,0.

57. OOMeH IMIINI0B B KJIETKE: cXeMa 0OMeEHA alleTHIIKOYH3MMa A, TIOHATHE O
CHUHTE3¢ XOJICCTCpHUHA, IyTH €ro IOCTYIUICHHUS W WCIOJb30BaHHWS B OpTraHU3ME,
OMOJIOTHYECKOE 3HAYCHUE.

58. OOMeH IMMUAOB B KIETKE: cXeMa OOMEHa aleTUIIKOdH3UMa A, CTpOeHue
KETOHOBBIX TeJl, TIOHATHE 00 WX CHHTE3e W pacmaje, OWOJIOTUYECKOEe 3HAuYCHUE.
DHepreTuyeckuil 6aaHc OKHCICHUS TUIpokcuMmacisHo kuciaotel 10 CO, u H30.
KauecTBeHHas peakiiusi Ha KETOHOBBIC TeJa.

59. Poab TOpMOHOB ¥ HEPBHOUW CHUCTEMBI B PETYIISIUHU JUMUIHOTO OOMEHA.
buoxumuyeckrne moka3aTea KPOBH, XapaKTEPHU3YIONIUE COCTOSIHUE JUMUIHOTO
oOMeHa.

60. OOMEeH aMHUHOKHMCJIOT B KJETKE: PEaKIUH JIeKapOOKCUIMPOBAHUS,
dbepmenThl, Ouonoruueckoe 3HaueHue. Vcrnonb3oBaHWe aMMHOKHUCIOT JUIsl CUHTE3a
OMOJIOTMYECKU aKTUBHBIX BEIECTB (HA MpUMEPE aApEeHAIMHA WIH alleTUIIXO0JINHA).

61. OOMeH aMHUHOKHUCIOT B KIETKE: peakluu MepeaMUHUPOBAHUS,
dbepMeHThl, Ouosorndeckoe 3HaueHwe. Cyapba  0e3a30THCTOrO0  OcTarka



aMUHOKHUCHOT. KeToreHHble U IIIIOKOr€HHbIE AMUHOKHUCIIOTHI.

62. OOMEH aMUHOKHUCIIOT B KJIETKE: MOHSATHE O 3aMCHHUMbLIX, HE3aMCHHMEIX,
YaCTUYHO M YCJIOBHO 3aMEHHMBIX aMHHOKHCIIOTaX. Peakiuu cuHTE3a 3aMEHHUMBIX
amuHokucnot (Ha npumepe ['JIY, I'JIH, ACII, AJIA). CBsA3p 0OMEHa aMUHOKHCIIOT C
0OMEHOM YTJIEBOJIOB U JIUTIHIOB.

63. OOMeH aMHHOKHCIOT B KIJETKE: peakUud MPsSMOTO U HEmpsSMOTo
Ne3aMHUHUPOBaHUs, (EepMEHTHI, Ononorudeckoe 3HaueHue. OOpa3oBaHHEe aMMHaKa,
€ro TOKCUYHOCTb U MMyTHU 00€3BPEKUBAHUSI.

64. OOMeH aMHUHOKHCJIOT B  KJIETKE: IHMKJI MOYEBHHOOOpa30BaHUS,
JIOKaIU3alus B OpraHu3Me, peakiuu, (hepMeHThbl, OMOJIOrMYecCKOe 3HAYCHHUE, CBSI3b C
peakiusIMu Ae3aMUHUpoBaHus U ukioM Kpebca.

65. buocunres Oenka: KpaTkas XapaKTepUCTUKA OCHOBHBIX JTaloB.
[TocTTpancnsauronHas MoaudukaIus v GOJIUHT OEITKOB.

66. IIpoteonus: BumbI, hepMeHTHI, Onosornueckoe 3HadueHue. OCOOEHHOCTH
karabonmm3Ma Oenka B JU30cOMax W mporeacoMax. IlyTu wucmomp3oBaHus ¢oHIa
AMUHOKHUCJIOT B KIIETKE.

67. OOMeH HyKJIEHHOBBIX KHCJIOT: OMOJOTHYECKOe 3HaUYeHUE HYKJICOTH]IOB,
MOHATHE O CHHTE3¢ W pacmaae HYKICOTHIIOB, PEAKIMU OO0pa30BaHWsS KOHEYHBIX
IPOIYKTOB OOMEHA.

68. Poxp TOpMOHOB B peTyisIuu OEIKOBOTO OOMeHa. A30THCTHIN OajaHC.
M cTOYHMKY TIOJIHONEHHOTO THUIIeBOro Oenka. KoHeuHble TPOIYKTHI a30THUCTOTO
oOMeHay yeoBeKa.

69. buoxumuyeckue TMoOKazaTeNd KPOBH, XapaKTEPU3YIOIIHME COCTOSTHUE
6enkoBorooomeHa. OCTaTOYHBIN a30T TUIa3Mbl KPOBU U €70 KOMITOHEHTHI.

KpoBb Kak 00beKT OMOXUMHUYECKOTO HccaeaoBanus. OTaNYMs MIa3Mbl U CBIBOPOTKU
KpOBU. MWUHEpanbHbIE BEIIECTBA KPOBH, OCOOEHHOCTH pACIPEACIICHUS MEXKIY
MJ1a3MOH U KJIETKaMH, OMOJIOTUYECKAs POJTb.



