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1. HACITIOPT ®OHJAA OHEHOYHbBIX CPEJACTB

1.1. O61acTh NPUMEHEHUSA

®onn  onenouyHsix cpeacts (GOC) — HeoTbeMiemas dYacThb paboueit
IpOrpaMMbl  JUCHHIUTAHBI  (MOIYJsl) «XHUMHUYECKHE OCHOBBI OHOJIOTHYECKUX
IPOIECCOB» W TpeIHa3HaueH /Ui KOHTPOJS H OIEHKM 00pa30oBaTEIIbHBIX
JOCTHKEHHUH CTYICHTOB, OCBOMBIIUX MPOTPaAMMYy TUCITUTUIAHBI (MO JIS).

1.2. Henu u 32124 (pOHIA2 OLIEHOYHBIX CPEICTB

Lenxpr ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOATOTOBKU O0YYarOIIErocs
tpeboBanusiM OPI'OC BO OakanaBpuar mno HampasieHuio moarotoBku 44.03.05
[lenarornueckoe oOpazoBanue (C AByMs MPOPUISIMU MOATOTOBKH), YTBEPKIECHHBIM
npukazoM MuHuUCTEpcTBa oOpa3oBaHusi u Hayku Poccuiickoit denepanuu ot 22
dbespasisg 2018 r. No 125 (c uzmeHenussMu 1 jonosiHeHusMu) u [IpodeccnonanbHbIM
CTaHJapTOM, YyTBepkIeHHbIM Ilpukazom MuHuctepcTBa Tpyaa U COLUAIBHON
3aumuThl  Poccuiickoit  ®enepaunn  «OO0  yTBepkAE€HUH MPO(ECCHOHATIBLHOTO
cranaapta» ot 18 okta6ps 2013 r. No 5441 (c U3MEHEHUSAMH U JTOTIOTHEHUSIMH).

1.3. [lepeyenb kommeTeHI Ui, (opMHupyeMbIX B TMpolecce OCBOEHUS
OCHOBHOI1 00pa30BaTeIbHOI POrPaMMBbI

[Iporiecc ocBoeHUsT AUCIUILUIMHBI HaNpaBJIeH Ha (OPMUPOBAHHE CIETYIOIINX
KOMITETCHIINHA ¥ WHIUKATOPOB UX JOCTHIKEHUS

Koa mo ®I'OC BO ‘ NHauKkaTop 10CTHAKEHUS

ObmenpodeccuoHanbHbIe

OIIK-8.1
OIIK-8 OIIK-8.2
OIIK-8.3

[IpodeccuonanpHbie

OIlK-4.1
OIIK-4.2
[1K-4 OIIK-4.3
OIlK-4.4
OIIK-4.5

1.4. dranbl ¢dopMUpOBaHMS KOMIIETEHIMH W CPeACTBAa OLEHUBAHUSA
YPOBHSA UX ¢OPMHPOBAHHOCTH

KonTpoabHo-oneHOYHBIE

Jranbl popMupoBaHus komnereHuuii | Komnerenuuu
cpeacTBa / cnocod OneHuBaAHUA

PA3JIEJI 1. CtaTtuueckast OMOXUMUS OIIK-8 VYcTHBIN Opoc, 3ammuTa
[1K-4 mabopaTOPHBIX paboT, MPOBEPKA
CaMOCTOSITENIbHON PabOTHI
PA3JIEJI 2. JlunamMmudeckast OMOXUMHUS OIIK-8 YcTHBIHM onpoc, 3ammTa
I1K-4 nabopaTOpHBIX PaboT, MPOBEPKA

CaMOCTOSATEIILHON PabOThI

PA3JIEJI 3. nTerpauust U peryisuus OIIK-8 Y CTHBIN OIIPOC, 3a1MTa




IPOIIECCOB 0OMEHA BEIECTB I1K-4 nabopaTOpHBIX PaboT, MPOBEPKA

CaMOCTOSITEILHOM pa6OTBI

Texkyuas arrecrauus OIIK-8 VYcTHBIN Onpoc, 3amuTa
I1K-4 1ab0paTOPHBIX paboT, MPOBEPKA
CaMOCTOSITENIbHOW PabOTHI
IIpomeskyTouHAs aTTecTALMS OIIK-8 DK3aMeH
I1K-4

1.5. Onucanue nokasarteseil GopMupoBaHUs KOMIETEHIIUIH

Koa xkoMnereHnnn

Pe3yabTarhl CPOPMHPOBAHHOCTH

OIIK-8

3HaeT: cofeprkaHue, TEOPETHUECKUE U MTPAKTUYECKIE OCHOBBI XUMHUYECKUX
JUCLHUIUIMH; CPEACTBAa U METOJbl O0YUYEHHUS; METOABI KOHTPOJISA, OLEHKH U
JIMarHOCTUKU pe3yJbTaToB 00yueHHUs XUMUHY; 0COOEHHOCTH
npodecCuOHANBbHOM  J€ATEeIbHOCTH B OOpa3oBaHMM; TpeOOBaHMS K
npoeCCHOHATBPHONM KOMIIETEHTHOCTH B cepe oOpa3oBaHus; MyTH U
CpEe/CTBa €€ U3YUYEHUS U Pa3BUTHSL.

Ymeer: oTOuparh yueOHBI MaTepuall, KOHCTPYHPOBaTh COJEpXKaHUE
ypOKa B COOTBETCTBUU 33aJaHHBIMH ILEISAMH H 33Ja4aMd XUMHYECKOTO
00pa3oBaHUs, HMCIIOIB30BATh pazHOOOpa3HbIe METOABI, (OPMBI, CPEACTBa
JMarHOCTUKU, MOHUTOPHMHIA, KOHTPOJIS, U3MEPEHUS M OLEHKH Yy4eOHbIX
JOCTMDKEHUH y4Yaluxcsi; pelaTh Npo(ecCHOHANbHbIE 33Jaud C y4eTOM
Pas3INYHBIX KOHTEKCTOB; IPOEKTHPOBATH MyTH CBOETO
poECCHOHAIBHOTO Pa3BUTHSI.

Bnameer HaBplkamu: oTOOpa y4eOHOro Marepuansa W OCHOBAMH
yIpaBJIEHUs MPOLECCOM OOYYEHHUs; TEXHUKOW M METOAMKON MPOBEIACHUS
ypoKa H JEMOHCTPAllMM XWMHUYECKOTO OJKCIEPUMEHTa C y4eTOM
0€30IaCHOCTH €ro NMPOBEJCHHUS.

[1K-4 3HaeT: cojiepKaTeNbHbIE, METOIOJIOTUIECKHUE H MUPOBO33PEHUYECKHE
ACTIEKThl XUMHUECKUX U OMOJIOTHUECKUX HaYK.
YMeer: ycTaHaBIMBATh M aHAIM3UPOBATH MEXINCIIUILTHHAPHBIE CBSI3H B
00J1aCTH XUMHH U CMEXHBIX HayK Ha OCHOBE HCCIIEI0BATEIbCKON 1
METOI0JIOTUIECKOH IS TeTLHOCTH.
Brnajeer HaBbIKaMu: MHTEPIPETALUU COBPEMEHHON XMMHMUYECKOW KapTHUHBI
MHpa, TO3BOJISIONIEH paccMaTpUBaTh BCE XWMHUYECKHE IMPOIECCHI B HMX
€IMHCTBE W B3aMMOCBSI3U; COOTHOCHTH XHMHUECKYI0 KAapTHHY MHUDPA C
€CTECTBEHHOHAYYHOW KAPTUHON MUPaA B IIEJIOM.
1.6. Kputepun ouneHMBaHMsI KOMIIETEHIIMIi Ha Ppa3HbIX 3JTanax HX
(popmupoBanus
Koaunuecrso
Bup yueOHoit padoTbl 0a/1s10B
0o®0 | 0-390 300
BrInosiHeHne npakTHYeCKuX U JIabopaTopHBIX padoT ¢ X 50 50 —
3alUTON
CamocrosrenbHas paboTa (IIpoBepKa KOHCIIEKTOB, YCTHBIN 10 10 —
0Ipoc)
OK3aMeH 40 40
Bceero: 100




HaxonureanHas cucrteMa ounenuBanus mo 100-0ajibHOM mKaJje

YerpipexOanbHas
CHCTeMa OLleHHBAHUSA
IK3aMeHa

100-0ajbHas
IKaJja

BykBeHHas IKa/a, COOTBETCTBYIOIIAST
100-6anybHOM MIKAaJIe

Cucrema
OLCHUBAHUS
3ayera

OTINYHO

90-100

A — OTIIMYHO — TEOPETUUECKOE COJICPIKAHKE
Kypca 0CBOEHO IIOJIHOCTBI0, Oe3 po0eIos;
HEOOXOIUMBIC MPAKTHYCCKUE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHaioM c(hopMHUPOBaHbI;
BCE MPEIYyCMOTPEHHBIC IPOrpaMMOi
00yueHMs yueOHBIC 3aJJaHUs BHITOTHCHEI,
Ka4eCTBO UX BBIIOJHEHHS OLIEHEHO YHUCIIOM
0aJI0B, OJIM3KUM K MAaKCHMAaJIbHOMY

Xopoio

83-89

B — o4eHB XOpOLIO — TEOPETHYECKOES
coziepKaHHe Kypca OCBOCHO ITOJHOCTEIO, 0e3
npo06enoB; HeOOXOAUMBIE IPAKTHYCSCKHE
HaBBIKU Pa0OTHI C OCBOCHHBIM MaTepHAaIOM B
OCHOBHOM Cc(hOPMHPOBAHBI; BCE
NpeyCMOTPEHHBIE IPOrpaMMON 00ydeHHs
ylle6HbIe 3aJaHus BBIIIOJITHCHBI, KAUCCTBO
BBITNTOJTHCHUSA 6OJ'II>IHI/IHCTBa N3 HUX OICHCHO
YHCIIOM 0aJIJIOB, OJIM3KUM K MaKCUMaJIbHOMY

Xopowo

75-82

C — XOpoIII0 — TEOPETHUYECKOE COACPKAHKE
Kypca OCBOEHO TIOJTHOCTHIO; HEKOTOPhIE
MIPaKTUIEeCKHUE HABBIKK PAOOTHI C OCBOCHHBIM
MaTepHalioM C(OPMHUPOBAHBI HETOCTATOTHO;
BCE MPEIyCMOTPEHHBIC IIPOTPaMMOit
o0yueHHs yueOHbIC 3aJaHNs BHIITOTHCHEL,
Ka4yeCTBO BBHIIIOJIHEHHS HU OJHOIO U3 HUX HE
OLIEHEHO MUHHMMAaJILHBIM YHMCJIOM 0aslIoB,
HEKOTOPBIC BU/IBI 3aJIAaHUH BBITIOJIHEHEI C
OIINOKaMH

VY 10BIIETBOPUTEIBHO

63-74

D — ynoBneTBOpUTEIHHO — TEOPETHIECKOE
COJIepKaHue Kypca OCBOCHO YaCTUYHO, HO
poOesbl He HOCAT CYILECTBEHHOTO
XapakTepa; HeoOX0JUMBbIE MPAKTUUECKHE
HaBBIKH Pa0OTHI ¢ OCBOCHHBIM MaTepHaioM B
OCHOBHOM c(hOpMHPOBAHBI; OOJIBIINHCTBO
MPEyCMOTPEHHBIX POTPaMMOi 00ydeHNS
Y4eOHBIX 331aHNH BBITIOJIHEHO, HEKOTOPHIE 3
BBITIOJTHEHHBIX 3aJIJaHUH coJIep)KaT OMHOKH

Y,I[OBJ'ICTBOpI/ITGHLHO

50-62

E— nmocpencTBeHHO —TeopeTHIECcKOe
CoJIep)KaHne Kypca OCBOCHO YaCTHYHO;
HEKOTOPHIE TIPAKTUUECKHE HaBBIKU paboTHI HE
c(hOpMHUPOBAHBI, MHOTHE TIPEAYCMOTPEHHBIE
y4eOHOI mporpamMmoit 00y4eHus yaeOHbIe
3a/1aHMsI HEe BBITIOJTHEHBI JTHOO Ka4eCTBO
BBITTOJTHEHHBIX HEKOTOPBIX U3 HUX OLIEHEHO
9rCcIOM 0aIoB, OJIM3KUM K MEHUMAJIEHOMY

3aureHo

HeynosnerBoputesbHo

21-49

FX — HeyZ0BIETBOPUTEIHHO — TEOPETHIECKOE
CoJIepXKaHUE Kypca OCBOCHO YaCTHYHO;
HEOOXOIUMBIC MPAKTHYECKUEC HABBIKH PaOOTHI
C OCBOCHHBIM MaTEPHAIOM HE
c(hOpMUPOBAHEL;, OOJIBITHHCTBO
MPEIyCMOTPEHHBIX YYeOHOH mporpaMmMon
00yueHHs y4eOHBIX 3aIaHUI HE BBITIOJIHEHO
SO0 KaYeCTBO MX BBIMIOJTHEHHUS OI[CHEHO
YUCIIOM 0aJUT0B, OJU3KUM K MUHUMAILHOMY;
MIPH TOTIOJHUTEIIFHO CAaMOCTOSATEFHON
paboTte Hax MaTepHuaIoM Kypca BO3MOXKHO
MIOBEIIIICHIE Ka4eCTBA BHIITOTHEHUS YIEOHBIX
3aJaHuH

HeynoBneTBOpUTENBEHO

0-20

F- HCYJOBJCTBOPUTCIBHO — TCOPCTUYCCKOC

He 3auteno




coJiep;KaHue Kypca HE OCBOCHO;
HEOOX0ANMBIE MPAKTHYECKNE HABBIKU pabOTHI
He c()OPMHUPOBAHBI; BCE BBHIIIOJIHEHHBIC
yueOHbIe 3aJJaHusl CoJepKaT rpyOble OIINOKY;
JIOTIOJTHUTENbHAs CAaMOCTOATENIbHAs paboTa
HaJ MaTepHajioM Kypca He NPUBEJET K
KaKOMY-T100 3HaYNMOMY HOBBIIICHHIO
Ka4ecTBa BBIIOIHEHHUS YICOHBIX 3aJaHUH
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2. KOHTPOJIBHO-OLIEHOYHBIE CPEJ/ICTBA
2.1. OueHo4YHbIE CPEACTBA TEKYIEr0 KOHTPOJIA

IIpuMepHBbIe BONPOCHI VI YCTHOTO ONPOCca
buonornyeckue QpyHKIIMN OEIKOB.
Knaccudukanus  OenkoB: MHpOCTbIE U CIOXKHBIE, TIOOYJSpHBIE U
(GuOpUILISIpHBIE, MOHOMEPHBIE U OJTUTOMEPHBIE.
CtpoeHue OesKoB.
Tumbsl BHyTPUMOJIEKYJISIPHBIX CBS3€H, MOAIEPKUBAIONINX CTPYKTYPHI OelKa.
AMMWHOKHUCIIOTHI, BXOJSIIUE B COCTaB Oelika, UX Kiaccudukamus no (u3uKo-
XUMHUYECKUM CBOMCTBaM.
3aBUCUMOCTh OMOJIOTMYECKUX CBOMCTB OEJIKOB OT MEPBUYHOUN CTPYKTYPBHI.
OcoOenHocTr (EPMEHTATUBHOTO KaTajiu3a (aKkTUBHBIM LEHTp (epMeHTa,
STanbl PEPMEHTATUBHOTO KaTaiu3a, (hepMEeHT-CyOCTpaTHBIN KOMIUIEKC, YHEPTHUs
AKTUBALINN).
MexanusmaeincTBus pepMeHTOB.
CrneunduyHocTs pepMeHTOB.
Knaccudukanus u HoMmeHkinarypa (pepMeHTOB.
CrpykTypHas opranu3aius epMeHTOB.
[IpocTbien cioxHble (DEPMEHTHI.
Pons anodepmenta u koakropa B PyHKIIMOHUPOBAHUHU (DEPMEHTOB.
KodepmeHnTHbie GyHKIIMA BUTAMHUHOB, HIOHOB METAILJIOB.
Kunetuka (hepMEHTaTUBHBIX PEAKIIHA.
Perynsiust akTuBHOCTH (DEpMEHTOB.
Nurubutopel  pepMeHTOB: 00paTuMble, HeEOOpaTUMbIe, KOHKYPEHTHBIE,
HEKOHKYPEHTHBIE.
JlexapcTBeHHBIE TpenapaThl KAK UHTHOUTOPHI (PEPMEHTOB.
AxTuBanus GepMeHTOB.
Merabonusm. Katabonusm u aHaboIu3M.
Makposprudyeckrue COeJuHEHUS.
Karabonu3M OCHOBHBIX MUIIEBBIX BELIECTB - YIIIEBOAOB, JKUPOB, 0ETIKOB.
Cneunduueckue nytu karabonuszma (10 oOpa3oBaHUs NMUpyBaTa W alETUII-
KoA) u o0Ouiem nytu kaTabonu3ma.
OxucnurensHOe 1eKapOOKCUITMPOBAHUE MUPOBUHOTPATHON KUCTIOTHI.
HutpatHpiii 1uka (MK JU- UM TPUKApPOOHOBBIX KHUCIOT, LMK Kpebdca):
MOCJIEIOBATEIBHOCTD PEAKIINA, XapaKTePUCTUKA (PEPMEHTOB.
buonorunueckoe 3nauenue nukia Kpeodca.
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CBsi3b MeXIy OOIIMM MyTeM KaTtaOoym3Ma U LENbI0 MEPeHoca JIEKTPOHOB U
MIPOTOHOB.

MexaHu3M perymsiuy MUTPATHOTO IHUKIIA.

CTpyKTypHas OpraHu3anysi ApIXaTeIbHOMN e MUTOXOHAPUN
Knaccudukanus okcumopemnykras: OKCHAa3bl, NETHAPOTEHA3bl, TIEPOKCHUIA3HI,
okcureHasbl. MIx Omomornyueckas posb.

MecTo TOpMOHOB B CHCTEME PETYJIISAIIMU MeTa0oan3Ma v (PYHKITUU OPTaHOB.
KneTku-mumien # KJIETOYHBIE pELENTOpbl TOPMOHOB: MEMOpaHHBIE,
[IUTOIJIa3MaTHYECKUE, PELIETITOP UHCYJIMHA.

Knaccudukanys ropMoOHOB IO XUMHUYECKOMY CTPOEHHUIO.

MeMOpaHHbBIi MEXaHU3M Mepeayll TOPMOHAIBLHOTO CUTHAJIA B KIIETKY.

Ponp BTOpUYHBIX MeECCEH/KEpPOB (IUKIMYecKue HykiIeoTuabl, Cat+,
uHo3uToNocdarsl, MUANUITIUIECPOJBI) B peaJu3alud TOPMOHAIBHOTO
addexkra.

Merabomnyeckne N3MEHEHHUS B OTBET Ha CUTHAJIBHBIC MOJICKYJIBI.
bronornyeckasi IEeHHOCTh OCITKOB.

3aMeHUMBIC U HE3aMECHUMBIC AMHUHOKHUCIIOTHI.

Hopwmel Genka B muTanuu.

ABOTHUCTHIN OaslaHC

[TepeBapuBaHue 0€IKOB: 0COOCHHOCTH MPOTEOTUTUUECKUX (PEPMEHTOB.
[Iporennassl - METNCUH, TPUIICUH, XUMOTPHUIICUH; TPOPEPMEHTHI TPOTEHUHA3
¥ MEXaHU3M WX TMPEBpaIEeHUs B PEPMEHTHI.

DK30MeNnTUAA3bI.

CrnenpuIHOCTD JEHCTBUSA MTPOTEA3.

BcacsiBaHre aMUHOKUCIIOT.

JlnarHoctuyeckoe 3HAUYCHHE aHajIn3a JKEeNMyJI0YHOTO COKa: COCTaBIISIOIINE
oO011el KUCTIOTHOCTHU KEITYJOYHOTO COKa, QPYHKLHUU COISTHOM KUCIIOTHI.
Karabonn3M aMHMHOKHCIIOT.

OKHCIIUTETHFHOE Ie3aMUHUPOBAHNE AMUHOKHUCJIOT.

['myramarnernaporenasa.

HemnpsiMmoe ne3aMUHUpOBAaHUE aMUHOKHCIIOT, ITOCJICIOBATEIILHOCTh PEAKITUH,
dbepMeHTbI, OM0JIOTHYECKOE 3HAUCHUE.

TparncaMUHUpPOBaHHE AMHHOKHCIIOT.

CrnennpuIHOCTh TpaHCAMUHA3.

3HaueHHUE PEaKINii TPAHCAMUHUPOBAHUS.

Knvanueckoe 3HadeHHWe OMpeAeNieHUs aKTUBHOCTH TpaHCAaMHHA3 B
CBIBOPOTKE KPOBH.

JlexapOOKCUITMPOBAHNE AMUHOKHCIIOT M IX TTPOU3BOIHBIX.

O6pa3oBaHue OMOTCHHBIX aMHUHOB: TUCTaMHHA, cepoToHnHa, [T AMK.

Ponp OMOTCHHBIX aMUHOB B PETYJISIIIAM (DYHKITUH.

WNuakTuBanus ~ OMOTEHHBIX ~ aMHUHOB  C  ydacTUeM  (PEpMEHTOB
MoHoamMuHookcuaas (MAO) u nuamunookcuaas (J1AO).

OOpa3oBaHuEe KOHEYHBIX MPOAYKTOB a30THCTOrO0 OOMEHa: coJiell aMMOHHS U
MOYEBHUHBI. BUOCHHTE3 MOYEBUHBI.

CBsi3b  OPHUTHMHOBOIO IHMKJIa C MpeBpalieHUusIMA  (QyMapoBOl
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acraparvHOBOM KHUCIIOT; MPOUCXOXKIEHUE aTOMOB a30Ta MOYEBUHBI.
Hapymienus cuHTe3a 1 BbIBEJCHUSI MOUYEBUHBI.

OcTaTouHBbIi a30T.

['unepamMmmonuemun. A

30TEMHUS: OTNpEeTICHUE, BUIBL: TPOYKIIMOHHAS, PETEHIIMOHHAS.
OcHOBHBIE HICTOYHUKH aMMHaKa B OpraHu3Me.

Bpemennoe 00e3BpeKUBaHUE aMMUaKa: BOCCTaHOBUTEIHHOE
aMUHUpPOBAHUE; TPAHCPEAMUHUPOBAHME, CHUHTE3 TJIyTaMHHA, CHUHTE3
acraparvHa; riroK030-aJIaHUHOBBIN UK.

llenTpanpHast pojib TJIIYTaMHHOBOW KHCJIOTBI B  00€3BpEKUBAHUU
aMMHaKa.

['myTamuH kak TpaHcropTHas ¢popMa aMMHUaKa U JJOHOP aMUIHOU IPYIIITbI
IPU CUHTE3E PsiJia COETUHEHUI.

OO6pazoBanue KpeaTuHa u kpeatundocdara.

Kpeatundochokunasza, ee u30hopmsl.

KpeaTuHUH Kak OJIMH U3 KOHEYHBIX TPOJYKTOB a30TUCTOrO0 OOMEHA.
Knunuko-n1uarHocTuaeckoe 3HaueHNe B MOU€ W IJIa3Me KPOBH KpeaThHa U
KpEaTHHHHA.

OOmeH (eHunanaHrHa U THPO3UHA.

Hcnonp30BaHne THPO3WHA JJIsi CHUHTE3a KATEXOJIAMHHOB, THPOKCHHA,
MeEJIaHUHA.

Pacnian Tupo3unHa 10 GpymMapoBoi U alleTOYKCYCHOM KHUCIIOT.
HacnenctBennsie HapyiieHus ooMeHa QeHmnanannia ((eHUIKETOHYpHs) U
TUPO3UHA  (TUPO3UHEMHS, aJKalNTOHYpHs, albOMHM3M, MHUKCEIeMa,
KPETUHH3M).

Oxcup a30Ta Kak NpoaAyKT MeTaboIM3Ma JKUBOTHBIX KJIETOK.

Ero ¢usuko-xumuueckas XapakTepucTuka, oOpa3oBaHUE, XapaKTEPUCTUKA
NO- cunrera3. MexaHusm perysiTOpHOTO IEUCTBHS OKCHA a30Ta.
VYri1eBojibl, 0COOEHHOCTU CTPOEHHUSI, KITACCU(PUKALIMSL.

OcCHOBHbIE YTJIEBOIbI UK TIEpEBAPUBAEMbIE U HETIEpEBapUBaCMbIE.
IIepeBapuBaHue yriieBOAOB.

Henepenocumocts caxapos.

OcHOBHBIE YTJIEBOIBI OpTaHU3Ma, UX KiIaccudukaius, Onoioruueckas pob.
['mroko3a kak BakHEHIIUN METabOJUT yIJIeBOJHOrO oOMeHa: o0Iias cxema
MCTOYHHUKOB U IMyTEH pPacX0J0BaHUSATIIOKO3EI B OPTaHU3ME.

['mukoreH - pe3epBHBIN TOJMUCaxXapHi, €ro paclpoCTpaHEHHE B TKaHIX
OpraHmsma.

buocuHTes rmukorexa.

Mobwunuzarus TIMKoreHa.

Perynsauusa aTux mpoueccos.

['TUKOreHO3bI U arTMKOTE€HO3BI.

AspoOHBIH pacmaj - OCHOBHOM MyTh KaTab0OIM3Ma TIIOKO3bI.
[TocnenoBarenbHOCTh pEakIMii 0 oOpa3oBaHus muUpyBara (a3pOOHBIH
[VIMKOJIN3), JJajiee CXEMATUYHO.



92. dusmnonoruveckoe 3HaYeHNE adpoOHOT0 pacmajia TIFOKO36I.

93. AHa’poOHBIN pacmaj TIK03bI (AaHAIPOOHBIN TITUKOIH3).

94. I'nukonuTHYECKasi OKCUIOPEAYKIIHSI, MUPYBAT KaK aKIENTOP BOJOPO/A.

95. Cy6cTparHoedochoprumupoBaHue.

96. dusnonornuecKoe 3HaYeHHE aHaYPOOHOTO paciaja rIrOKO3bI.

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

98. B3auMOCBsI3b TVIMKOJM3a B MBIIIIAX M TIFOKOHEOTeHe3a B TMEUYeHH (ITUKIT
Kopn).

99. Perynsnus TiIIOKOHEOTeHE3A.

100. [TenTo3odocdaTHblil MyTh NPEBPAIICHUS TITIOKO3BI.

101. OxuCIUTEIBHBIN dTal, 00pa30BaHUE MEHTO3.

102. Pacnipoctpanenue u pusnonoruyeckas pob.

103. Perynsiuusa KOHUEHTpALUU TIII0KO3bI B KPOBH.

104. OO0pa3zoBaHUE TIIOKO3bI U3 TJIMKOTEHA.

105. BrnusiHne nHCynMHA, TIIFOKaroHa, aipeHajanHa, KOpTU30Ja Ha YPOBEHb
TJIFOKO3BI B KPOBH.

106. ['mmo- uTrUnepriIroKo3eMust, IPUINHBI KX BOSHUKHOBEHUSI.

107. OrnpeneneHue TONEPAHTHOCTH K TIIFOKO3E.

108. Knaccudukanus munumos.

109. BakHeiime aunuasl opraHusma.

110. JKupHble KHCIOTBI: OCOOCHHOCTH CTPYKTYphI, OHOJIOTHYECKHUE
(GYHKIIUA, SCCEHITUATBHBIC JKUPHBIC KUCIIOTHI.

111. Jlununapl- TPOW3BOJHBIC TiuIleposia: Tiunepodochoumuasl U
TPHUAIMIITITUIICPOJIBL.

112. Jlurunpl- mpousBoaHbIE cuHTO3MHA: chuHTOPOChOIUIHIABI U
C(OUHTOTITUKOIUITHIBI.

113. OcHoBHbIE PochHOTUTUABI U TIIUKOJIUIINBI TKAHEH YeIOBeKa.

114, Jlunuibl- TPOU3BOHBIE CTEPAHA.

115. buonornueckoe 3HaueHUE X0JIECTEPOIIA.

116. [IuieBbIe )KUpbI, HOpMA CYyTOYHOTO MOTPEOJICHHUS.

117. [lepeBapuBaHue JUMKUIOB: XapaKkTepucTrKa ¢as.

118. QOYHKIMH KEITYHBIX KACIIOT.

1109. Hapymenus nepeBaprBaHusl JIMIUAOB: TPUUUHBI CTEATOPEH.

120. PecunTe3 )XUPOB B KIETKAX KUIIEYHUKA.

121. MobGunuzaius KUPOB- JIUMOJW3: XUMHU3M pPEaKIHi, peryisius
aKTUBHOCTHU Tpuauwiriuneposuumnassl (TAl-nmunassr).

122. OkucleHue TIInIeposa B TKaHsIX.

123. B-Oxucinenne >KAPHBIX KHUCIOT. (OCHOBHBIC JTambl: aKTHUBAIUS

KUPHOW KHCIIOTHI B IUTOTUIa3ME KJIETKW; TPAHCIOPT AaKTUBHPOBAHHOMN
KUPHOW KHCIOTBI B MUTOXOHAPWUH, IIOCIECIOBATEILHOCTh peaKIuil [3-
OKHUCJICHHUSI.

124, Perynsuus CKOPOCTH B-okucnenus AKUPHBIX KHCJIOT.
Oueprerudeckuii dpdexr. dusnonorndeckoe 3HaueHne. CBSA3b C IUKIOM



Kpebca u nprxaTeabHOM 1ETbIo.

125. brocrHTe3 KEeTOHOBBIX TEII: XUMHU3M, PETYJIISIINS, JTOKATH3AITHA.

126. KeToHOBBIE TeNla Kak cyOCTpaThl OKUCICHUS.

127. [IpuunHbl akTUBAIMU KeToreHe3a. OnmacHOCTh KETo3a.

128. KeTonemus u KeTOHypusi, KETOAUI03.

129. brocuHTe3 KUPHBIX KHCIIOT, XapaKTEPUCTHKA IMaJIbMUTOMUJICUHTA3HI,
MOCIIEA0BATEIHLHOCThPEAKINA, (PU3MOTOTHUECKOE 3HAUCHHE.

130. Perynauus cuHTe3a )KUPHBIX KUCIOT.

131. Cunres TpuanunriuieposioB (TADY): mocinenoBaTeIbHOCTh PEAKIIMA.

132. Paznuuus cunre3a TAI B rieueHH U )KUPOBOM TKaHHU.

133. Perynsmus cuHTe3a W MOOWIM3AIMM KUPOB: POJIb HMHCYJIHMHA,
aJipeHaJIiHa U TJIIOKaroHa.

134. Cunres raunepodocoaunuaoB: MOCIE0BATEIBHOCTD PEAKIIHA.

135. B3aumonpepatienue riumepodocoaunmmaos.

136. Ponp dochartuaHoil KUCIOTHI B CHHTE3€ TPHUAIMITIUIEPOIOB U
riuiepodochoIUUIOB.

137. JKupoBoe nepepoxieHue NeYeHN.

138. JlunotrponHsie (PaKTOPHI.

139. XomecTepo Kak MPeANIeCTBEHHUK psija IPYTUX CTEPOUIOB.

140. CuHTe3 X0JecTepoia; moCiIeI0BaTeIbHOCTh PEaKIuii 10 00pa3oBaHUs
MEBAJIOHOBOW KHUCJIOTHI, MPEICTABICHUE O JATbHEUIINX JTAlax CUHTE3a.

141. Perynsuusa cunTesa xolecrepona.

142. OcHOBHBIE MEMOpaHBI KJIETKU U UX (PYHKIIUU.

143. Poap OCHOBHBIX KOMIOHEHTOB (JIMITHAOB, OEIKOB) B CTPYKTYPHOM
OopraHu3aiuu U (PyHKIIMOHUPOBAHUN MEMOpaH.

144, OOmue cBoiicTBa MeMOpaH: XUIKOCTHOCTb, MOMEPEUHas aCUMMETPUS,
n30upaTebHas MPOHUIIAEMOCTb.

145. Mexanu3M mnepeHoca BelecTB uepe3 MeMOpaHbl: mpoctas auddysus,

nepBUYHO-akTUBHBIA TpaHcnopT (Na*/K*-AT®- a3a), BTOPUYHO-aKTUBHBIH
TPAHCIIOPT. DHZIO- U IK30LIUTO3.

146. TokcHYHOCTH KUCIOPOIa: 00pa3oBaHUE aKTUBHBIX (hOPM KUCIOPOIA.

147. [IepexncHOE OKHUCIIEHNE JIUTUIOB.

148. 3ammra OT TOKCHYECKOro JEeUCTBHUS KHCIOpPOAA: AaHTHOKCHIAHTHI,
(hepMEHTHI 3aIUTHI.

149. JIunonpoTenHsl CbIBOPOTKH KpoBH. Kitaccudukanus, ctpoeHue, cocTas.

150. Pecunres xxupoB B kuieyHuke. OOpazoBaHue XHIOMUKPOHOB.

151. JITTOHII, mecto cuHTE3a,0C00€HHOCTH COCTaBa, QYHKIIUU.

152. JlunonpoTenHnunasa, 3HayeHUEe B META0O0JIM3ME XHIOMUKPOHOB U
JITTOHIL.

158. CocTaB U CTpOEHHE TPAHCHOPTHBIX JUMONPOTEMHOB KPOBH.

154, Pons amomporewnon. JIIIHII wu JIIIBII - TtpaHncmopTHbie (HOpMBI
XOJIECTEPOJIa B KPOBH, UX POJIb B 0OMEHE X0JIeCTEpOJIa.

155. VYuactue JIIIOHII u JIIIHII B TpaHcmopTe xonectepoiia K
TKaHSIM.



156. BE-peuentopsr Posib enuTHH-X0aecTepoI-alriITpancepasbl
(JIXAT).

157. buocrHTe3 1 KaTabOIM3M NUPUMUIUHOBBIX HYKJIECOTHIOB.

158. Koneunble POAYKTHI pacnaga NTUPUMUAIAHOB.

159. buocunTe3 1e30KCUPHOOHYKICOTHIOB.

160. [IpoTuBOBUpYCHBIE U MPOTUBOOITYXOJIEBBIE MpenapaThl- HHTHOUTOPHI
CHUHTE3a HYKJICOTHUIOB.

161. buocuHTe3 MypUHOBBIX HYKJICOTHUIOB: TMPOUCXOXKIECHUE AaTOMOB
IIyPUHOBOTO KOJIbIIA U poJibhochopudbosunnupodocdara.

162. Peryinauus cuHTe3a NypHUHOBBIX HYKJIEOTHIOB.

163. Karabonu3m mypruHOBBIX HYKJIEOTH]IOB.

164. MoueBasi KHUCIIOTa - KOHEUHBIM MPOIYKT KaTabosiM3ma MypPHUHOBBIX
HYKJIEOTHJIOB, €€ (PU3UKO-XUMUYECKHE CBONCTBA.

165. [lyTn perenepanuu mypuHOBBIX HYKJIECOTHIOB.

166. Hapymenuss wmetabonm3ma TypUHOB: THIIEPYPUKEMHUsS, TMOAATpa,
cunapom Jlema-Huxana.

167. MaTpu4uHbIE CUHTE3BI.

168. OCHOBHBIE ATallbl SKCIIPECCUH TEHOB U CHHTE3a OelKa.

169. Yuyactue (dhepMEeHTOB, OCITKOBBIX dbakTOpOB perysium,
sHeproobecneyeHue npouecca. BausiHue aHTHOMOTUKOB.

170. NHrubuTopsl CUHTE3a HYKJIEMHOBBIX KUCIIOT U OeJKa.

171. ['emormoOuH - OCHOBHOM Oellok 3puTporuToB. Ero crpoenue u
¢bynkuuu. [Tomumopdusm remorioouHa.

172. dakTOphl, BIUAIONIME HA CPOJICTBO TeMOrjoOMHA K KHUCIOPOIY:

KHCIIOTHOCTh CpeJbl, TMaplHaJbHOEC JaBJICHHWE  YIJEKHUCIOro  Tasa,
KOHIIeHTpaIus 2,3- audocdoraurepara, TeMIepaTypa.

173. ['emornobuHonaTHN.

174. Cuntes rema.

175. benkoBble (hpakumu 1mia3mbl KPOBU.

176. Anb0yMUHBI U UX (QYHKITUA.

177. ['moOynuHbI, hpakuuu, GyHKIIHH.

178. Jlnarnoctuyeckas EHHOCTh aHain3a (JepMEHTOB IJIa3MbI KPOBU.

179. [Tpoucxoxnenne GepMEHTOB KPOBH.

180. N3odepmenTs (Ha npuMepe JAKTaTAECTUIPOTeHA3bI u
kpeatuHpochokuHaszbl), Ux HU3NOIOTUYECKAS POJTb.

181. HacneactBeHHble SJH3UMONIATHH.

182. Omnpenenenue (HepMEHTOB B KPOBU C 1EJIbIO JUATHOCTUKU OOJIE3HEH.

183. [Iporeornukanbl COEAUHUTENBHOW TKAaHM KakK CIIOXHbBIE OEIKOBO-
YTJICBOIHBIE KOMITJICKCHI.

184. [IpyHIMOIMaTBHOE CTPOCHHUE HEOEIKOBBIX KOMIIOHEHTOB
POTEOTJIMKAHOB -TJIMKO3aMUHTJIMKAHOB, UX (DYHKIIHU.

185. Bo3pacTHele u3MeHeHus MeTaboju3Ma COEAUHUTEIbHOW TKaHU TIPU
CTapeHuHu.

186. Baxxueiime 6enku MEXKIETOYHOTO MaTpUKCa: KOJUIAreH, JIaCTHH.



187. [locTTpaHCcnALMOHHBIE  W3MEHEHHs  KoJjlareHa,  oOpa3oBaHue
GuOpMIIIAPHBIX CTPYKTYp. YuacTue ButaMuHa C B CHHTE3€ KoJulareHa.

188. Baxueitimme O6enku MUOQUOPHIT: MHO3HH, aKTHH, TPOIMOMHO3HH,
TpomoHuH. WX MOJEKysipHas OpraHu3amus W POJb B MBIIICYHOM
COKpAIICHUH.

189. XHWMHU3M MBIIIEYHOTO COKpAICHUsI M paccialieHus, pojb HOHOB
KaJIbIUS B pean3allii 3TUX MPOIECCOB.

190. OHepreTudeckoe 00eCcreYeHrne MBIIIEYHOTO COKPAIICHHS.

191. OcoO6eHHOCTH CepACYHON MBIIIIIHI.

192. Pacmang rema.

198. OOpazoBaHue W (PU3MKO-XMMUYECKHE CBOWCTBA OWIMpyOMHA U
OMIIMpyOUHTTIOKYPOHHU/IA.

194. [Tyt meTabonu3ma U BBIBEACHHUS OWIMPYOWHA U JPYTUX JKETYHBIX
MTUTMEHTOB.

195. JlnarHocTUYecKoe 3HAUYC€HHUE OIpeNeNieHHus OWIMpyOuHa U APYrHux
KEJTUYHBIX TUTMEHTOB B KPOBHU U MOYE.

196. OO1re mpeacTaBIeHHS O KEITyXe U ee BapraHTax (TeMOJIMTHIecKas,
00TypaImoHHas1, TapeHXUMATO3HAs ).

197. AHTUTOKCHYECKAs (PYHKLHUS IEUYEHHU.

198. XUMHYECKHI COCTaB MO3Ta; JUIHUIbI, OCIIKH.

19 HeiiponenTupl 1 aMUHOKHUCIIOTHI MO3Ta.

200. OcoGenHoctu MeTabonm3mMa Mo3ra.

201. DHepreTuuecKkuii 0OMeH, 3HaueHue adpoOHOTro pacmnajaa TiOKO3bI.

202. Ponb rityTaMHMHOBOM KHCIIOTHI.

2.2. OnleHOYHbIE CPeCTBA I MPOMEKYTOYHOM aTTecTAlluN

1. Jlaiite onpeneneHue, KaKMe€ XHMHUYECKHE DJIEMEHThI  Ha3bIBAIOTCSA
OpraHU4ECKUMHU.

2. VYKaxuTe, KaKOBO COJAEpKaHHWE BOJbl, MUHEPAJIbHBIX BEUIECTB,

O€NKOB, JTUMHIOB NYTJIEBOAOB B )KHBOM OpraHu3Me?

Kakue xumuueckne 31eMeHTbl OOHApy KEHbI B TKAHSIX OPraHU3MOB?

[laiiTe onpenesieHne, 4TO Takoe KieTka?

[lepeuncnure opraHesibl KIETKA U YKAKUTE UX (PYHKIIHH.

HazoBute MoJiekyibl, UTpaIOIUEe POJIb KCTPOUTEIBHBIX OJIOKOBY» B YKMBBIX

OpraHu3Max.

7. B dem 3akitouaroTCsi OCHOBHBIE OTJIMYHUS )KMBOTO OpraHU3Ma OT HEXUBOU

IpUPOIbI?

KakoBo copepxaHue BoJbl B pa3JIMYHBIX OpraHax U TKaHsIX?

Q. OxapakTepu3yuTe COCTOSIHUE BOJBI B TKAHAX KUBOTHBIX.

10. Kakyio XuMHUYECKYIO CBSI3b Ha3bIBAIOT BOJOPOIHON?

11. Kakoit Bua rtHOpuAM3anuu opOWTanIeii aToMa  KHUCIOpoAa
HAOJI0JaeTCs B MOJIEKYJIEBOBI?

12.  JlaifTe ompeneneHre MOHATHIO «AKTUBHOCTD BOJIBD).

13. AKTHBHOCTH KaKO¥l BOJIbI BBIILIE MOPCKON MIJIM TPECHOM?

o Ok w

o
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o1.

B kakoil cTpykType HE BO3MOXHO OOpa30BaHME HOHHBIX CBSI3€H, B
KJIacTepax WM BTHIPATHBIX 00010YKax?

KileTka Kak CTpyKTypHas €QUHULA )KUBOW MAaTEPUH.
DOTOCHHTE3UPYIOILINE U TeTePOTPO(HBIE KIETKH.

Oprannueckre OMOMOEKYJIbl KJIETKH U UX (QyHKIUH.

XHUMHUYECKUE JIEMEHTBI, BXOJSIINE B COCTAB OpraHu3Ma

KakoBo Onosiornueckoe 3HauyeHue 0€IKoB?

B uem orinuune oOpaTUMoOi JeHaTypaluu OT HeOOpaTUMON?

Kakue (akToppl BBI3BIBAIOT KOAryJIsILUIO OEIKOB?

KakoBbl mpotyKTel ruaposin3a 6enka?

Kakue ¢akTopsl BbI3BIBAIOT MMIPOIN3 OeiKa?

Kakue 1BeTHbIE peakllui Ha aMUHOKHUCIIOTHI ¥ OCJIKU BbI 3HaeTe?
Kakue 6enku HazpIBatoT roOyssipHpiMu? [IpuBennre npuMepsl.
VYkaxuTte cBOKCTBA OEJIKOB KaK KOJIJIOUJIOB.

K kakoii rpymre 6enkoB oTHOcUTCs KosutareH? KakoBel ero cBoiicTBa?
K kakoii rpynme 0enKoB OTHOCUTCS TeMOTJIOOUH?

Kakwue Turel cBs3eil o0OHapy eHbl B MOJIeKyJie Oenka?

[lepeuncnute PU3NKO-XUMUYECKHE CBOMCTBA OEIKOB.

Kakue peareHThl ocaxx/1atoT Oenku?

Yro o3HauaeT BBIPAKEHHE "KATAIMTHUYECKHM XapakTep OOMEHHBIX
nporecco"?

KakoBa posib (pepMEHTOB B KHUBBIX OPraHU3MAX?

KaxoBa xumuueckas npupoja hepmMeHTOB?

Uro takoe «anodepmMeHT», «kohakTop»?

Kakue Mosnekyibl Ha3bIBalOT MpoepMeHTaMu?

B yem nposiBisiercs cBsA3b (PEPMEHTOB U BUTAMUHOB?

B yeMm cymHocTh MexaHu3Ma Ouokarainsza’?

Kak aeificTBYIOT akTUBATOPBI U MHTUOUTOPHI (PEPMEHTOB?

Ha kxakux npuHuunax nocrpoeHa kiaccuduxanust GepMeHTOB?

B cocraBe kakux gepmeHTOB 0OHApYX)eH BUTaMHH B3?

Kakue xumuyeckue mNpoLEcChl KaTaIU3UPYIOT (DEPMEHTHI, COAEpKallue
ButamuH B17?

Kakue hepMeHTHI BXOJAT B KJ1ace ruiposas?

[Touemy pepMeHTHI yBEIMUUBAIOT CKOPOCTh XUMUYECKON PEaKIiu?
Kakue ¢akrtoppl BIUSIOT Ha aKTHBHOCTH (PEPMEHTOB?
Knaccuduxanust munuaoB no GyHKIUSM, BBIIOIHIEMbBIM

B OpraHu3Me.

[IpuBeauTe XapakTEPUCTUKY MKUPHBIX KUCIOT, BXOISAIIMX B

COCTaB >KMBBIX OPIraHU3MOB.

HenaceliiieHHbIe KUPHBIE KUCIOTHI, UX POJb B OpraHU3ME.

3anacHele unuabl. Kakue coeanHeHns oTHOCAT K pocormunepugam?
Kakue munuasl OTHOCAT K TPyMNIIE JICHUTHHOB?

MemOpaHHble JIUNUAIBL, BBINIOJHAIONME (PYHKIMKM MEXaHUYECKON
OCHOBBI MEMOpaH USIBJIAIOIINECS PELENTOPaMU Ha €€ TTIOBEPXHOCTH.
JIunuel, BRIMOMHSIONINE QYHKIIUN OMOJOTHYECKUX CUTHAIOB (CTEPOUIBI U
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TEpIICHBI ).

[lepeBaprBaHu€e U BCAaCbIBAHUE JIMIIN/IOB B UILEBAPUTEIBHOM TPAKTE.
Kakue npupoansie MoHOCaxapuabl Bam n3BecTHBI?

OxapakTepu3yiiTe OPUPOAHBIE MOHOCAXapHUIbl, OTHOCSIIUECS K TPYIIe
TEKCO3.

Habmromaercst mu MyTapoTanys B pacTBOpax MajabTO3bl, Caxapo3bl?

Kakue coemuHeHuss OTHOCAT K MyKomosmmcaxapunam? Kakwe ¢yHKImm
BBITIOJTHSIOT 3TUCOCIMHEHUS B )KMBOM OPTaHU3ME?

B kakux OpUPOIHBIX  COEAMHEHHUSX  BCTpedaroTcsi pubo3a U
Je30Kcuproo3a?

B cocTaBe kakux nosucaxapujioB 00OHapy>KeHbl YPOHOBBIE KHUCIOTHI?
KakoBa 6uonoruyeckasi poJib BATAMUHOB?

Kakne BUTaMUHBI MOTYT CUHTE3UPOBATHCS B OPraHU3ME YelIoBeKa?
KaxkoBbl MPUYUHBI,  BBI3BIBAIONIME  ABUTAMUHO3bI,  THIIO- u
TUIIEPBUTAMUHO3bI?

B kakux enuHMIIAX MPUHATO BhIpakaTh cojepkaHue BUTaMuHOB A u D B
MPOAYyKTax?

Kakue opransl Ha3bIBalOTCSA KeJI€3aMU BHYTPEHHEN CEKpeIun?

Kakue coequHeHus OTHOCAT K TOpMOHaM?

Kakue ropMoHsI SBJIAIOTCS OETKOBBIMU MOJIEKYJIaMu ?

[Iepeuncnure n3BecTHbIC BaM cTeponHbBIE TOPMOHBI.

HazoBuTe ropMOHBI, KOTOPBIE SBIISIIOTCS IPOU3BOJHBIMUA AMUHOKHUCIIOT.
HazoBute ocHOBHbBIE PYHKIIMH HYKJIEHHOBBIX KHCIOT?

B 4eMm cocTouT oTiInYMe HYKJIEOTUIOB OT HYKJI€O3UI0B?

Kak  Ha3pIBalOT  COEOUHEHHUS, KOTOPbIE  SBIISIOTCA

dbochaTHbIMU dPUPAMUHYKICO3UIOB?

B dem 3akmrodaeTcs «IpUHIUIT KOMIUIEMEHTaPHOCTI ?

Kakue ocHOBaHUs SBIISIIOTCS KOMIUIEMEHTAPHBIMU?

HazoBuTe npoayKThl MOJHOTO THAPOIN3a HYKJIEMHOBBIX KUCJIOT?

HazoBute nupumMunHOBBIE OCHOBaHUsI, BXoadiue B coctas JJHK.
HazoBute nmyprHOBbIE OCHOBaHUsI, BXodiue B coctaB PHK.
OxapakTepu3yuTe CTaauu Mpouecca TPAHCKPHUIILUH.

Kakve KOMIOHEHTHI BXOJSAT B COCTaB «MHUIIMHUPYIOUIETO

KOMITJIEKCa»,  00pa3yromierocs 0pu  TPaHCISALUU

TEHEHTUYECKOTO KoAa?

Oxapaxkrepusyiite ocooeHHocTu cTpykTypsl PHK.

Urto Takoe «KOAOH»?

UTo TaKO€ «aHTUKOJIOH»?

OyHKIUU OENKOB: KaTAIUTUYECKasl, PETyJSATOpHasi, COKpaTHTENIbHas,
CTPYKTYypHasi, TpaHCIIOpTHas, 3aiuTHas. [IpuBenure npumepsl.

[IpuBeauTe 00IIYI0 XapaKTepUCTUKA MPOTEMHOT€HHBIX aMUHOKHCIIOT.
Kakue kauecTBeHHbIE peaKIMi HA KOMIIOHEHThI HYKJIEOTHI0B?

Kakue knaccel pepMEHTOB HYXAAarOTCS B KODEepMEHTax AJisi MPOSBICHHUS
aKTUBHOCTHU?

[IpuBeauTe KIaccupuUKaIMIO MOJIUCAXaPUIOB.
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oghkwhrE

KakoBbl OCHOBHBIE MOAXO/IbI K UACHTU(PUKALUYA HEU3BECTHOTO YTJIEBOA B
pactBope?

OnuHakoBa JIM PAcTBOPUMOCTH JIMIUAOB B PA3IMUYHBIX OPraHUYECKHUX
pactBoputensix? Kak 370 MOXXHO HCHOJIB30BATH 7Sl pa3/leNICHUs! JIUMUI0B?
OT 4ero 3aBUCUT CTOMKOCTb 3MYJbCHI, 00pa3yeMbIX MpU CMEUIMBAHUU
YKUPOB C BOJOM?

Yro XapaKkTepu3yeT KUCIOTHOE YHCIIO KUPa U KaK €r0 MOXKHO U3MEPUTH?
Uro xapakTepu3yeT HOAHOE YHUCIIO KUPa U KaK €ro MOKHO U3MEPUTH?

Ha xakoM CBOMCTBE JEHUTUHOB OCHOBAHO UX BbIJIEJICHUE?

K kakoit rpynne otHocuTca xonectepuH? C  MOMOLIBIO  Kakou
KaueCTBEHHOW peaKkliy €ro MOXHO OOHAPYKUTh?

Urto Takoe OTKphITasi cucrema?

[Touemy OoOMEH BEIIECTB M SHEPIHH KUBOW CHCTEMbI C BHEIIHEW Cpelioi
SBJISIETCS OCHOBHBIM YCIIOBUEM MOICP>KAHUS KU3HU KJIETKH, UCTOYHUKOM
€€ pocTa U pa3BUTHA?

YTo Takoe OCHOBHOI 00OM€eH, META00IU3M U META0OIUTHI?

Yro Takoe NpOMEKyTOUHBIN 0OMeH?

Yro Takoe BHYTPUKIETOYHBIH OOMEH?

[lepeunciure 3Tanbl OCBOOOXKIAEHUS SHEPIHMM XUMHUYECKUX CBA3EH OPI.
COCTMHECHUM?

OxapakTepu3yTe COBPEMEHHBIE METOAbI, MPH TOMOIIH KOTOPBIX
U3y4aeTcsi OOMEH BEIIECTB B )KUBOTHOM OpraHU3ME.

Urto coboit mpeacrasmsier mukia Kopu. XapaktepeH v OH JJI MBIIIICYHON
TkaHu? B xakom Bujie peanusyercs?

Kakue >xenes3pl BHYTpEHHEH CEKpEIMH yYacTBYIOT B PETYJISIIMU OOMeHa
YIJIEBOJIOB B OPraHU3ME KUBOTHBIX U YEJIOBEKa?

Yrto Takoe NOJIHOLEHHBIE U HETIOIHOLIEHHbIE Oenku? [IpuBeauTe npumepsl.
Kakne aMMHOKHCIIOTBI OTHOCSAT K HE3aMEHHUMBIM JIJIS YEJIOBEKa?

KaxoBbl Onosnorndeckue GpyHKIUA CBOOOIHBIX AMUHOKHUCIIOT?

B kakmx mnpouneccax HMCHOJNB3YIOTCS AMHUHOKHCIIOTHI, IMOCTYIUBIINE U3
KHIIIEYHUKA B KPOBB?

KaxkoBa /107151 MOYeBUHBI B HEOCIIKOBOM a30Te KpoBU? Moun?

KaxkoBa posb nedenu B a3otuctom oomene HK?

TeMbl 17151 TOATOTOBKU pedeparos:
Butamunsl rpynmnsl A. XUMUYECKOE CTPOEHUE STUX BUTAMUHOB.
Butamunsl rpynmnst D. XuMudyeckoe CTpOeHUE 3TUX BUTAMUHOB.
Burtamun E, yyactre ero B OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX MPOLIECCAX.
Butamun K u ero 3nauenus 1ist CBEpThIBaHUS KPOBH.
Butamun F u ero posib B mutacTH4eckoM OOMEHE.
Buramun Bj, Xxumudeckas mnpupoja, poiib TuaMmuHnupodocdara B

YIJIEBOJTHOM OOMEHE.

7. Buramun By, ero crpoeHue U ydyactue B OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKiusix.
8. Buramun B3, ydyactue ero B 00pazoBaHuu KO3H3UMa A.



9. BuramuH Bs, cTpykTypa U ydactue B IepeHOCE aTOMOB BOJOpPO/a B COCTaBe
HA/IL.

10. Buramun Bg, ero ¢opmbl. 3HadeHwe [UIsi OCYIIECTBICHHUS PEaKIUi
nepeaMUHUPOBAHUS IEKaPOOKCHIIMPOBAHUS aMUHOKUCIIOT.

11. Burtamun By kak anHTHaHEMHUYECKU# (akTop.

12. Buramuan Bc kak mepeHOCYMK METWJIBHOM, OKCHMETHJICHOBOH U
(bopMUTBHOMN TpyTIII.

13. Burtamun H, ero ctpoenue u poib B peakiusax KapOOKCHIMPOBAHUS.

14. Butamun C, cTpoeHHE €r0 BOCCTAHOBIIEHHOM M OKHCIIEHHON (hOpM.

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

16. JlumoBas KKCIIOTa, pOJib B YIJIEBOJHOM U JIMITUIHOM OOMEHE.

17. Butamun Bis, ero yyactue B nepeHoce 0JJHOYTIIEPOIHBIX (PparMeHTOB.

18. B3auMocBs3b HYKJIEHHOBBIX KHCIIOT U OEITKOB.

19. B3ammocBs3bp 00MEHa HYKJICMHOBBIX KUCJIOT U YTJICBOJIOB.

20. BzammocBs3b 0OMEHA HYKJICHHOBBIX KHCIIOT | JIUTTHAIOB.

21. BzammocBs3b O€ITKOBOTO U yTIIEBOAHOTO OOMEHA.

22. B3anMocBsa3p 0OMeHa OEJIKOB U JIUITUIOB.

23. B3aumocBsA3p OOMEHA YTJICBOJOB W JIMIHIOB, poib arneTui-KoA B 3ToMm
npolecce.

24. MeTabonn4ecKuii ypoBEeHb PETYJIISAINH.

25. OnepoHHbIN YPOBEHb PETYJISAIUU.

26. KneTouHbIil ypOBEHB PETYJISIIIUH MPOIECCOB KU3HEACATETLHOCTH.

27. OpraHu3MeHHBIN YPOBEHb PETYIISIIHH.

28. [lonynsAMOHHBIN YPOBEHB PETYIIAIINH.

Bonpocsl k 3k3aMeHny

CraTnyeckasi OMOXMMHUSA: CTPOCHUE U PYHKIIUN OHOMOJIEKYJT

1. XUMUYECKHN COCTaB JKUBBIX cHCTeM. Kiaccudukanus XUMHUUYECKUX
AJIEMEHTOB MO PACTIPOCTPAHEHHOCTH B KUBBIX CHCTEMax. bHOJIOrHYECKOe 3HAYEHUE
BOJIbl U HECOPTAHUYECKUX COCTMHEHUI.

2. Knaccudukaruss opraHuyeckux COEJUHEHHM Ha OCHOBE CTPOCHHS
VIJIEPOAHOTO CKeJieTa W Hamuuus (PyHKIUMOHAIBHBIX rpynm. [loHstue o
TeTEPOLUKINYECKUX COCIMHCHUIX, BAXKHEUINIME TMPEIACTABUTENH, OHOJIOTHYECKOe
3HAYCHHUE.

3. KapOoHoBbie KHUCTOTHI: KiIaccu(UKaIusi, CTPOCHUE, CTEPEOU30OMEpHUs U
OMOJIOTHYECKOE 3HAUCHHWE BAXHEHIMX MpeacTaButencii. B3aumonpeBpaiieHue
HACBILICHHBIX, HEHACBILICHHBIX, TUAPOKCU- U OKCOKUCIIOT. KauecTBEeHHbIE peakuu Ha
MOJIOYHYIO i TUPOBUHOTIPAAHYIO KUCIOTHI.

4, AMMHOKHCIIOTBI: ONIpe/IeiICHUE, OOITUI IIaH CTPOCHUS, CTEPEON30MEPHSL.
Knaccudukanms aMUHOKHUCIOT IO CTPOEHUIO M CBOMCTBaM OOKOBOrO paauKana,
KAUYE€CTBEHHBIE PEAKLINH PA3TUYHBIX TPEACTABUTEIICH.

S. AMUHOKHCIIOTBI: peakuus IOJMKOHJAEHCAMU, CTPOEHUE MENTUIHON
cBs3u. KauecTBeHHas peakiusi Ha MENTUIHYIO CBs3b. [lepBuuHas cTpykTypa Oelika,
OMOJIOTUYECKOE 3HAUCHUE.

6. Bropuunass u  TpeTu4Has  CTPYKTypbl Oeika: THUINBI  CBS3EH,



CTAOWIM3UPYIOLIUX  CTPYKTYpPY, OCOOEHHOCTH  CTPOEHHUs  IJIOOYJSpHBIX U
bubpuuapHBIX O0enmkoB. CTPYKTYpHBIE OCIKM JKUBBIX CHCTEM (KOJIJIAreH, KEpaTHH,
¢bubpoun).

7. [IpocThie W CIOXKHBIX O€IKM, OCHOBHBIE TPYHIbI CIOXHBIX OEIKOB.
YerBepTUUHas CTpyKTypa Oe€lka: NpOCTPAHCTBEHHOE CTPOCHUE, THUIIBI CBS3EH,
CTa0MITU3UPYIOMIUX CTPYKTYpy. OYHKIHMOHATBFHBIE OCOOCHHOCTH OJIMTOMEPHBIX OEIIKOB
(Ha mpuMmepe reMoryioonHa).

8. Kuca0THO-OCHOBHBIE CBOICTBA AMHMHOKHCJIOT, IICIITUIOB H 6GJIKOB,
TIOHSTHE 00 I/ISOBJICKTpI/I‘ICCKOI‘;I TOYKC, OMoJ0rMYecKOe 3HAaUCHHE.
9. benku 1ma3zmMel KpOBH: IMPOUCXOKICHUC, OCHOBHLIC Q)paKHI/II/I,

OMOJOTHYECKOEe 3HAUCHUE.

10. Monocaxapuabl: KIacCU(PHUKAIMS 10 XUMHUUECKON CTPYKTYpe, CTPOECHUE U
OMOJIOTMYECKOE 3HAUEHME BaXHEWIIUX MpeacTaBuTened. Bunael  u3zomepun
MOHOCAXapHu0B, B3aUMOITPEBPALLIEHUE H30MEPOB (Ha MPUMEPE TIIFOKO3bI, pUO03bI WU
(GpPYKTO3bl), OMOJIOTUYECKOE 3HAUECHUE.

11. Baxseilllne XWMHYECKHME CBOWCTBA MOHOCAXapuIOB  (peaklHH
OKHUCJIEHUS, BOCCTAaHOBJICHUsI, O00Opa3oBaHUs TIUKO3UJI0B U (HocHOpHBIX 3(PHUpOB),
ounosnoruueckoe 3HaueHne. KauecTBeHHbIE peakliy Ha TIII0KO3Y U QPYKTO3Y.

12.  Onurocaxapupl: TOHSATHE, KJIACCH(UKAIUS IO YHCIY MOHOMEPHBIX
3BEHbEB U BOCCTaHABJIMBAIOIIEH crocOOHOCTH. CTpoeHre U OMOJOTMYECKOE 3HAUCHUE
BOKHEHIINX IMCAXAPHUJIOB.

13. Tlommucaxapuabl: KaaccuduKaius, CTpOCHHE U OUOJIOTHYECKOE 3HAUCHUE
BAXHEUIINX MpeacTaBuTenei. KauecTBeHHas peakiys Ha KpaxMaill.

14. Jlunuael: ompeneneHue, kiaaccudukamus. I[loHATHE O CTpOCHMH W
OMOJIOTUYECKOM  pOIM  HEOMBUIAEMBIX  JUIUAOB. Kparkas  xapakTepuCTHKa
YKUPOPACTBOPUMBIX BUTAMUHOB.

15.  XupHble KHUCIOTBI: OINpPEACICHHE, CTPOCHUE, (UUKO-XUMHUUYECKHUE
CBOMCTBa M OMOJIOTMYECKOE 3HAYCHHE BAXKHEUIIMX MpencraBureneid. KauecTBeHHas
peakiysl Ha HEHACHIIIEHHbIE )KUPHBIE KUCIIOTHI.

16. Tpurauuepuabl: CTPOECHUE, CBSI3b MEXKIY CTPOCHHUEM U  (PUBHKO-
XUMHUYECKUMH CBOMCTBaMH, OHOJIOTMYECKOE 3HaueHUe. BakHeHIme XUMHUYECKHe
peaKLuy TPUTIIULIEPUIOB: THAPUPOBAHKE, OMBLUICHHE, TAJIOT€HUPOBAHUE.

17.  ®ochomunuapl: kKiaccuukaims, CTPOCHHUE, CBA3b MEXKy CTPOCHUEM U
bU3UKO-XUMUYeCKUMH  cBolicTBamu. Ponb  dochomumumoB B GopMupoBaHUm
OMOJOTHYeCKUX MEMOpPaH U JIMTIOMTPOTEUHOB KPOBH.

18. JlunmompoTenHbl KPOBHU: IJIaH CTPOEHUS, MOHIATHE O COCTABE U (PYHKIIMSIX
OCHOBHBIX KJIaCCOB.

19. Crpoenne u (yHKIIMU OUONIOTHYECKUX MEMOpaH: pPOJb JIUIHIHBIX,
OENKOBBIX U YTJIEBOJHBIX KOMIIOHEHTOB.

20. Cnoco0Osl TpaHCTIOpTa BEIIECTB Yepe3 Ouosiorudeckue meMopansl. Posb
MeMOpaH B MOjJIep>KaHUM HOHHOTO TOMEO0CTa3a KJIETKU U BHEKJIETOUHOM CPEeJIbl.

21. A3OTHUCTBIE OCHOBAHHS, HYKJICO3WJIbl U HYKIICOTHABL: KiaccUUKaIus,
IIaH CTpOeHusi, Ouojornyeckoe 3HaueHue. [Ipou3BoAHBIE HYKICOTHIIOB —
OMOJIOTMYECKU aKTUBHbBIC BEIECTBA.

22. PHK: Buzbl, cTpoeHue, MPOCTPAHCTBEHHAs] KOHQUIrYypalus, THUIIbI



XMMHUYECKUX CBSI3EN B MOJIEKYJIE, JIOKAIU3allus B KJIETKe, ONOJIOTMYECKOE 3HAUYCHUE.
23. JIHK: ctpoenue, mpocTpaHCTBEHHAss KOH(GUTYpalUs, TUIIBI XUMHUYECKIX
CBSI3€1 B MOJIEKYJI€, JIOKAIU3aLMs B KJIETKE, OMOJIOTN4ECKOE 3HAYECHHUE.

JluHaMuyeckasi 0MOXUMHSI . MeTaA00JIU3M. DH3MMOJIOTHS U OHOJIOTHYECKOe
OKHCJIEHH e

24. Metaboau3Mm: OTIpeIeTICHHE, COCTAaBJISIIOIIHE, CBOMCTBA.
Komnaprmentanuzanusi Meradoiu3Ma Ha YpPOBHE KIETKH — METa00JIMYecKue
GyHKIMY Pa3TUYHBIX KJIETOUHBIX OPTaHeI.

25. MHWHrerpammss u  perynsuus Mera0oiu3Mma. YPOBHU  peryJisiluu
MeTaboJiM3Ma:  BHYTPUKIIETOUHBIN, MEXKKJICTOYHBIA, IIEHTpalbHbId. EauHCTBO
HEPBHOM, YHAOKPUHHOW YU UMMYHHOUM CHUCTEM B PETYJISIIMU METa00JIM3Ma.

26. T'opMmonbl: ompeneneHue, CBONCTBA, KiacCU(UKAIUS IO XUMHUYECKON
npupoze. Kparkas xapakTepucTHKa CTEPOUIHBIX TOPMOHOB.

27. TopMoOHBI: MeMOpaHHBII W BHYTPHUKJICTOYHBI THUIBI JCHCTBHUS Ha
KJICTKU-MHIIICHA, CpPaBHUTEIIbHAS XapaKTEpPHCTHKA. MexaHu3M MeMOpaHHOTO
JICVCTBHS HA PUMEPE AICHUIIATIMKIIA3HON CUCTEMBI.

28. ®epMeHTHI: ompe/eicHUe, CPaBHUTEIbHAS XapaKTePUCTHKAa (PEPMEHTOB
Y He- OMOJIOTHYECKHUX KaTaIM3aTOPOB.

29. ®epmeHThl: ompenaenenue, crtpoeHne. KodepMeHTsI u  KOPaKTOpHI,
XUMHUYECKas MpUpoia U GyHKIIUH.

30. BwutamMuHBI W = BUTAaMHHONOJOOHBIE  BEIIECTBA:  OMNpEJCIICHHE,
kiaccudukanms, ouonorndeckoe 3HaueHue. KohepmentHast QyHKIUs BUTAMUHOB Ha
npumepe GpepmenToB mukia Kpeodca.

31. Mexanusm ¢epMeHTAaTUBHOTO KaTanuza: Teopun Dumepa, Konuranna,
MIPOMEKYTOUHBIX coequHeHnd. CylnHOCTh ()epMEHTATUBHOIO KaTaldu3a C TO3HIIHMA
TEPMOTMHAMHUKH.

32. MexnayHaponHas KiaccuuKkalus U HOMEHKJIaTtypa (EepMEHTOB:
MIPUHITUI TTOCTPOCHHUS, KJIACCHl U MHUQPHI GEPMEHTOB. XapaKTepUCTUKA W TIPaBHIIA
COCTaBJICHHUSI Ha3BaHW (DEPMEHTOB KaXKIOro Kiacca (MpUMEPHI W3 PEaKIMiA ITHKIIA
KpeOca, rnukonm3a, TIIOKOHEOTeHEe3a, OKUCIICHHS J>KUPHBIX KHUCIOT W oOMeHa
aMUHOKHCJIOT).

33. ®epMeHTHI: 3aBHCHUMOCTh CKOPOCTH (DEPMEHTATUBHOW pPEaKIUd OT
TemMriepatypsbl, pH, koHIIeHTpanuu ¢pepmMeHTa u cyocTpara. YpaBHenus Muxasnuca —
Menren u Jlaiinyusepa — bepka.

34. Buaslt  perynmsuuu  akTUBHOCTH  (epmentoB.  CpaBHUTEIbHAsS
XapaKTEPUCTHKA KOHKYPEHTHOTO W aJJIOCTEPUYECKOTO MEXAHU3MOB PETYJISINH,
IpUMEPHI, OMOJIOTUYECKOE 3HAUCHHE.

35. Buapl perynanuu akTUBHOCTH (EPMEHTOB. Perynsius aKTHBHOCTH
(GbepMEHTOB TTyTeM KOBAJICHTHOW MOAM(UKAINA W HHIYKIIUU-PEPECCUH, TIPUMEPHI,
OHOJIOTHYECKOE 3HAUCHHE.

36. depMeHTHI KPOBH: MPOUCXOXKICHHUE, ONOIOTHYECKHE (PYHKITNY, 3HAUCHUE
B JabopaTtopHoM muarHoctuke. IIpumeHeHue ¢(epMEHTOB Kak aHAJIUTHYECKUX
PEaKTHBOB.

37. Dtanbl  UW3BJIEYEHHUS  OHEPIUM U3  TUTATENbHBIX  BEIIECTB:



MIOJITOTOBUTEIIBHEIH, IPOMEKY TOUHBIH oOMeH, MUTOXOHIPUATHHBIN.
Maxkposprudeckne coenuHeHusi kietku. Kpearmndocdar: cuHTE3, pacmaj,
OMOJOrNYECKOEe 3HAYECHUE.

38. AT®: crtpoenue, myTd oO0Opa3oBaHWS M WCIIONB30BAHUS B KIETKE.
CpaBHHTETbHAS XapaKTEPUCTHKA OKHUCITUTEIIBHOTO " CyOCTpaTHOTO
dbochopunupoBanus. Peaknmu cydctpatHOro ¢GhochopuaMpoBaHUs B TIUKOIN3E H
rukite Kpebca.

39. Huxn Kpebca: nokanuzamuss B KIETKE, peakuu, (QEpMEHTHI,
OHoIOTHYeCcKOe 3HAUCHHE.

40. Hwuxn Kpebca: perymnsius, sHEpreTHUeckuil OajiaHc, OMOJIOTHYECKOE
3HayeHue. Ca3b nukia Kpebca ¢ 0OMEHOM YTIIeBOOB, JTUTTUIOB U OCITKOB.

41. Kodepments Ouonornueckoro okucienus (HALT, HAILD', ®DA],
aCKOpPOMHOBAs M JIMIOEBas KUCJIOTBI, yOMXMHOH, IeM): IOHSATHE O CTPOEHHHU,

OMOJIOrMYecKOe 3HaueHHe. DHeprerudeckas >(dextuBHOCTh okucnenus HAJY- u
®A/I-3aBUCUMBIX CyOCTpa-TOB B IbIXaTEJILHOM LEMH.

42. @DepMeHTHBIE CHCTEMBl TKAaHEBOTO [bIXaHUS W  OKUCIUTEIHHOTO
dbocopmmpoBaHus: MOHATHE O CTPOSHUH, JICHCTBHE B YCIOBHSIX COMPSOKCHHS U
pa3o01ieHus1, OMoJorHuecKoe 3HaueHne. Xemuocmoruyeckas teopust [1. Mutuenna.

43. TlonsTHe 0 KCEeHOOMOTHKAX, OMOJOTHYECKas PoJib. ITanbl MeTabOIM3Ma
IUMNO(UIBHBIX KCEHOOMOTHUKOB: pEAKLIUU OKUCICHHS M KOHBIOTAllMU. DTaHOI: CXEMa U
sHepreTudeckuit 6amanc okucieHus 70 CO2 u H2O.

44,  MuUKpocoOMaJIbHO€ OKHUCJIEHUE: CYIIHOCTh U OHOJIOTHYECKOE 3HAYCHUE
MOHO- M JMOKCUT€HA3HbIX peakiuid. Polb MOHOOKCHUIE€HA3HBIX pEaKIUd B
MeTabo0IM3Me KCEHOOMOTHKOB (Ha IpuMepe OeH30I1a).

45. Ilytm wuCHONB30BaHMS KHCIOPOJA B  pEAKIUIX OHOJOTHYECKOrO
okucyienus. CBOOOJHOPAIUKAIBHBIA IMYyTh MCIOJIB30BAHUS KHUCIOPOJa B KIIETKE:
CYIIIHOCTh ¥ OMOJIOTHYECKOE 3HAYCHUE.

46. AnTHOKCUIAHTHas 3ammTa KJIETKU: dbepMeHTaTUBHOE u
He(hepMEHTATUBHOE 3BEHbSI, POJIb BUTAMUHOB MU MHUKPOAJIEMEHTOB, OHOJIOTHYECKOE
3HA4YCHHUE.

JAnHamuyeckast OMOXUMMSL:

OO0MeH yriieBoa0B, JIMIU/I0B, 0€JIKOB U HYKJICHHOBBIX KHCJIOT.

Bbuoxumuyeckue uccjie0BaHUs B MeIULIHHE

47. OOMeH yrieBOJIOB B KJIETKE: IIIMKOJIU3, TOKAIU3aIUs B KJIETKE, PEaKIInH,
dbepMeHTbI, OMOJIOTUYECKOE 3HAUCHHUE.

48. OOMeH yrIJIEeBOJOB B KJETKE: IJIMKOJINA3 a’3pOOHBIA M aHA3pOOHBIH,
peryisius, OJHEepreTU4YecKuid Oamanc, Ouoyiormueckoe 3HaueHue. bpoxenue:
MOHSTHE, CXOACTBOC IIIMKOJIM30M U OTIMYHE OT HETO.

49. OOMeH yrJIeBOJIOB B KJIETKE: cXxeMa oOMeHa TiIroK030-6-hocdara. [lonstre
o meHto3odocPaTHOM TYyTH, CHUHTE3E U pacmaae TIJIUKOreHa, OHOJIOTUYECKOe
3HaYEHHE.

50. OOmeH yrneBo/oB B KJIETKE: cXeMa 0OMEeHa MUPOBUHOTPATHON KUCTIOTHI.
Peakiiuun oOMeHa MOJIOUHOM KHCIIOTHI B Pa3JIMYHBIX TKaHIX. DHEPreTUYeCKui OaaHc



okuciieHus: MojouHo kuciotel 10 CO, m HO. Ilukn Kopu, Ouomoruueckoe
3HAYCHHUE.

51. OOmeH yrineBoJOB B KIETKE: TJIIOKOHEOTEHE3, PEaKIuu, CyOCTpaThl,
(bepMEHTBI, peTyJIsaIus, OMOJOTHIECKOE 3HAUCHHE.

52. Ponb TOpPMOHOB M HEPBHOUM CUCTEMBI B PETYJISIIIMM YTIICBOJTHOTO OOMEHa.
bruoxumuyeckrue mMmoka3aTeN KPOBH, XapaKTEPU3YIONMIME COCTOSHHUE YTJIEBOIHOTO
oOMeHa.

53. OOMeH nuMOUAOB B KIETKE: OKHUCICHHE >KUPHBIX KHCIOT, JTaIlbl,
JIOKaJIM3aIus B KJIETKE, peakiiuu, (PepMeHThI, OMOJIOTHYECKOE 3HAUCHHE.

54. OOMEH JIMITUJIOB B KJIETKE: OKUCIIEHNE KUPHBIX KUCIIOT, YHEPTeTUYECKHUI
OaaHc (Ha TpUMepe OKHUCJICHUS JIMHOJICHOBOM KHCIOTHI). CpaBHUTEIbHAS
XapaKTEPHUCTHUKA yTJIEBOJIOB M JIUIHJIOB KaK HICTOUHUKOB YHEPIHH B KIICTKE.

55.  OOMeH JUIUIOB B KJIETKE: cXeMa OOMeHa alleTHIIKOdH3UMa A, TIOHATHE O
CHHTE3€ JKUPHBIX KHCJIOT, CpPaBHUTEIIbHAS XapaKTEPUCTHKA CHHTE3a W OKHUCIICHHS,
Owosnormdeckoe 3HaueHWe. HeszaMeHUMBIE KHPHBIE KHCJIOTHI: CTPOCHHE W
OMOJIOTUYECKOE 3HAUCHUE.

56. OOMeH mUOUAOB B KJCTKE: IOHATHE O CHHTE3C W pachajic
TPUTJIMUEPUAOB, YCIOBHS, OHOJOTMYECKOE 3HAUYEHHE. OHEpPreTHYecKuil OanaHc
okucienus raunepuHa 10 CO; n H,0.

57. OOMeH IMIIHI0B B KJIETKE: cXeMa OOMEHa alleTHIIKOYH3MMa A, TIOHATHE O
CHUHTE3€ XOJIECTEpHHA, IyTH €ro IOCTYIUICHHS U HCIIOJh30BaHMS B OpraHU3ME,
OMOJIOTUYECKOE 3HAUCHUE.

58. OOMeH MIUIOB B KIETKE: cXeMa OOMEHa alleTUIIKOdH3MMa A, CTpOCHHUE
KETOHOBBIX TEJI, TMOHATHE 00 HMX CHHTE3¢ M paclaje, OHOJOTHMYECKOe 3HAYCHHE.
DHepreTUUecKuil 0agaHc OKHCICHUS rujapokcumacisHoit kuciaotel 10 CO, u H0.
KadecTBeHHas peakiusi Ha KETOHOBBIE Tea.

59. Poab rOpMOHOB M HEPBHOUN CHUCTEMBI B PETYJISIUHU JUIMUIHOTO OOMEHA.
broxumuyeckne moka3aTea KPOBH, XapaKTEPH3YIONIUE COCTOSIHUE JIUITHIHOTO
oOMeHa.

60. OOMeH aMHMHOKHCIOT B KJIETKE: pEeaklUHH JeKapOOKCUIUPOBAHMS,
dbepMeHTBI, OuoJornueckoe 3HavueHue. Vcmonb30BaHWEe aMUHOKHCIOT JJIi CHUHTE3a
OMOJIOTHYECKH aKTUBHBIX BEIIECTB (Ha MPUMEPE aApCHAIMHA WA alleTUIXO0IMHA).

61. OOMeH aMHHOKHUCIOT B KIETKE: peakluu NepeaMUHUPOBAHUS,
dbepmenTrsr, Ouonormdyeckoe 3Hauenme. Cynapba  0€3a30THCTOTO  OCTaTKa
aMHUHOKHCJIOT. KeToreHHbIe U IIIIOKOTCHHBIC aMUHOKHCIIOTHI.

62. (OOMEH aMMHOKHCJIOT B KJIETKE: MOHITHE O 3aMEHHUMBIX, HE3aMCHUMBIX,
YaCTUYHO M YCJIOBHO 3aMEHHMBIX aMHHOKHCIIOTax. Peakiuu cUHTE3a 3aMEHHMBIX
amunokuciot (Ha mpumepe ['JIY, I'JIH, ACII, AJIA). CBs3b 0OMeHa aMUHOKHCIIOT C
0OMEHOM YTJIEBOJIOB U JIUTIHIOB.

63. OOMeH aMUHOKHUCIOT B KIETKE: pEeaKIMu MpsSIMOro W HENpsSIMOro
Je3aMUHUPOBaHMs, (pepMeHThI, Ononornyeckoe 3HadeHue. OOpa3oBaHHE aMMHMaKa,
€ro TOKCUYHOCTh U ITyTH 00€3BPEKUBAHUS.

64. OOMEH aMUHOKHCJIOT B KJETKE: IMKJI MOYEBHHOOOpa30BaHUS,
JIOKaJIM3aIus B OpraHu3Me, peakiuu, GepMeHThl, OMOJIOTHYeCKOe 3HaYeHUE, CBS3hb C
peakIusaMH Je3aMUHUPOBaHU U ITukiIoM Kpebca.



65. buocwHTe3 Oenka: KpaTkas XapaKTepUCTHKa OCHOBHBIX OTarloB.
[ToctTpancnaunonHas Mmoaudukanus 1 GOoNIUHT OETKOB.

66. IIpoteonus: BumbI, hepMeHTHI, OMosornueckoe 3HadueHue. OCOOEHHOCTH
Katabonu3Ma Oeinka B JU30COMax W mporeacomax. Ilytu ucmomp3oBanust (ponma
AMUHOKHCIIOT B KJIETKE.

67. OOMeH HyKJIECHHOBBIX KHCJIOT: OMOJOTHYECKOE 3HAUYCHHE HYKJICOTUIOB,
MOHATHE O CHUHTE3€ M pachaje HyKJICOTHIOB, PEaKIUU 0Opa30BaHUs KOHEUHBIX
IPOAYKTOB OOMEHA.

68. Posib TOpMOHOB B peryssiiiuu O€IKOBOro ooMeHa. A30THUCTHIA OanaHC.
VICTOYHWKM TIOJHOIICHHOTO THIIEBOTO Oenka. KoHEdHbIEe MPOIYKTHI a30THUCTOTO
oOMeHay 4YelloBeKa.

69. buoxumuyeckue TMoOKazaTeNd KPOBH, XapaKTEPU3YIOIIUME COCTOSTHUE
0enkoBorooomeHna. OCTaTOUHBIN 30T IIa3Mbl KPOBU U €70 KOMIIOHEHTHI.

KpoBb kak 00bEeKT OHOXMMHUECKOTO HccaenoBanusl. OTINuns MIa3Mbl U CBIBOPOTKU
KpoBH. MuHepaiabHBIE BEIIECTBA KPOBH, OCOOCHHOCTH pACIPEACTCHUS MEXIY
IUTa3MOW M KJIETKaMH, OMOJIOTHYECKas pPOJIb.



