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1. HACHHOPT ®OHJA OHEHOYHbLIX CPEJACTB

1.1. Ob6sacTh NPpUMEHEHUA

®ong  oneHounslx cpencts (POC) — HeoTbemiieMass 4vacThb paboueit
IpOrpaMMbl JUCUUIUIMHBL (MonyJisd) «bronornueckas XuMus» U IMpelHa3HayeH AJis
KOHTPOJIA W OLEHKH O0Opa30oBaTeNIbHbIX JOCTM)KEHUH CTYJEHTOB, OCBOWBIIUX
IporpaMmy JTUCUUIIUHBL (MOZYJIs).

1.2. Hesan u 3aqa4u (POHAA OLIEHOYHBIX CPEACTB

IHems ®OC — yCTaHOBUTH COOTBETCTBHE YPOBHS MOATOTOBKHA OO0YYArOIIETOCS
tpeboBanusiMm PI'OC BO OGakanaBpuar mo HampapieHuto mnoarotoBku 06.03.01
buosorusi, yTBEpXKIEHHBIM MpUKa30M MUHHUCTEpPCTBA HAyKM U  BBICIIETO
obpazoBanusi Poccuiickoii ®enepanuu ot 07.08.2020 r. No 920 (c u3MeHEeHUsIMU U
nononHeHusiMu), I[IpodeccuoHanbHBIM CTaHAAPTOM, YTBEpkACHHBIM [Ipukazom
MuHuctepcTBa Tpyna u coumanbHOM 3ammTbl Poccuiickoit ®denepanun  «O6
yTBEpKJIeHnHu mpodeccroHansHoro cranaapra» ot 18 oxTsaops 2013 r. Ne 544H (c
U3MEHEHUSMU U JIOTIOJIHEHUSIMHU).

1.3. Ilepeyenr kKommereHuuii, GopMHpPyeMBIX B Ipouecce OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMBbI

[Ipouiecc ocBoeHUsT AUCIUIUIMHBI HAapaBiieH Ha (JOPMUPOBAHHE CIEAYIOIIUX
KOMITETEHLIMIA ¥ MHUKATOPOB MX JOCTHKEHHUS:

Kox mo ®I'OC BO | HNHagukaTop 10CTHKEHUS

Oo6menpodeccnoHabHBIC

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

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

1.4. Dransl ¢GopMHUPOBAHMS KOMIIETEHIHII M CPeACTBAa OLECHHWBAHUS
YPOBHS UX ¢)OPMHPOBAHHOCTH

. KoHTpo/1bHO-011€HOYHbIE
Jransl popmupoBaHus komnereHuuid | Komnerenuun
cpeacTBa / cnocod OleHUBAHUSA
PA3JIEJI 1. CtaTtuueckas OnoXumus OIIK-2 YcTHbIM onpoc, 3amuTa
OIIK-6 n1abopaTopHbIX PaboT, MPOBEPKa
CaMOCTOSITEJILHOM PabOTHI
PA3JIEJI 2. JIlunamudeckasi OMOXHMHUSI OIIK-2 YcTHbIi onpoc, 3amura
OIIK-6 n1abopaTopHBIX PadoT, MPOBEPKa
CaMOCTOSTEIILHOM PaOOTHI
PA3/IEJI 3. UnTerpauus u peryiasuus OIIK-2 YcTHBIM onpoc, 3ammurTa
MIPOIIECCOB OOMEHA BEIIECTB OIIK-6 1abopaTOpHBIX padboT, MPOBEpKa
CaMOCTOSITENILHOM paboThI
Tekywmas arrecrauus OIIK-2 VY CeTHBIN OIIpoc, 3ammTa
OIIK-6 1abopaTopHbIX padoT, MPOBEpKa




CaMOCTOSITEIILHOM pabOThI

IIpome:kyTouyHast arTecTanus OIIK-2 OK3aMeH

OIIK-6

1.5. Onucanue nokaszaresed (pOPpMHUPOBAHUS KOMIIETECHIHUT

Koa koMmnereHnuun

Pe3ysbTaThl chOPpMHUPOBAHHOCTH

OIIK-2

3HaeT: TECOPETUUECKHE OCHOBBI, HOBEHIIINX HAYYHBIX U MPAKTUYECKUX
JOCTHDKEHUS B 0071aCTH OMOJIOTUYECKON XUMHU; OMOXUMHUYECKUX OCHOB
KU3HECATSIILHOCTH OpraHN3Ma; 0COOCHHOCTEH MEeTa00IM3Ma HKUBBIX
OpPraHUu3MOB; METOJIOB UCCIICOBAHUSI OMOXUMHUYECKIUX KOMIIOHCHTOB B
OMOJIOTUYECKHX YKUJIKOCTSX U TKAHSX )KHBOTHBIX.

YMeer: aHaTU3upOBaTh MPOUCXOISAIINE B )KUBBIX OPTaHU3MaX MPOIECCHI C
OMOXMMHYECKON TOYKHU 3PCHHSI; OCYIIECTBIIATH MTOJ00P METOIOB 1
IIPOBOJIUTH UCCIICAOBAHUS a30TCOACPIKAIINX BEIECTB, JTUITHIOB,
YIJICBOJIOB M KX METa0O0JIMTOB, MUHEPAIBHBIX BEIIECTB, )EPMEHTOB B
TKaHsX; TPOBOIUTH 00pabOTKY pe3yJIbTaTOB UCCIICIOBAHHS,
UHTEPIPETHPOBATH PE3YJIBTATHI OMOXUMUYCCKUX UCCIICIOBAHUH IS
OILICHKU COCTOSIHUSI OOMEHA BEIECTB U KOMIUICKCHOW JIMarHOCTUKH
OpPTaHU3MOB; HCIIOIH30BATh TEOPETUICCKUE 3HAHUS U MPAKTUICCKHEC
HaBBIKH JJIS1 PEIICHUSI COOTBETCTBYIOUIMX MPOQECCHOHATBHBIX 3ajau.
Brageer HaBbIKaMu: pabOTHl B XUMHUYECKOU Ta00PaTOPHUH, UCTIOIB30BaAHUS
HEOOXOAMMBIX TPHOOPOB M JTAOOPATOPHOTO 0OOPYIOBAHMS MPU

MPOBEJICHUH UCCIIEA0BAHUI; UCIIOIb30BaHUS TEOPETUUECKUX 3HAHUN U
HpaKTI/I‘IeCKI/IX HAaBBbIKOB, JJIA pCHIeHI/IH COOTBeTCTByIOL[II/IX HpO(l)eCCI/IOHaHI:HI)IX 3aaa4.

OIIK-6

3HaeT: 3aJaud  COBPEMEHHON OWMOXMMHUUM M  OCHOBHbIE IOHATHUSA
CTPYKTYpHOH ¥  (YHKIMOHAILHOW OpTaHM3allMd BCEX  YpPOBHEHU
OpraHM3allii  KJIETKH; CHCTeMbl OHOXMMHYECKOTO0  MEeTaboIu3Ma,
OMOXMMHYECKHE TETH W IMKJIBI, TPOTEKAIONINE B KUBBIX OPraHU3Max, U
PEryJAINI0 3TUX MPOIECCOB; INIABHbIE XUMUYECKHUE KOMIOHEHTHI KIIETKH,
IPOCTPAHCTBEHHYIO CTPYKTYpPY OHOIIOJIMMEPOB M POJIb HEKOBAJEHTHBIX
B3aMMOJICHCTBUII B OMOJIOTMYECKUX CHCTEMaxX; METOAbl HCCIEeIOBaHUS
OMOIOJIMMEPOB; POJb (EPMEHTOB, KJIACCHI (PEPMEHTATHUBHBIX PEAKIIHM,
KUHETUKY (DEPMEHTATUBHBIX pPEaKIHi, KOPEPMEHThl M MPOCTETUYECKUE
TPYNIBL,  TPOIECCHl, MPUBOMALIIME K CHHTE3Y MaKpPOIPTHYCCKUX
COeIUHEHUI, Bce OWOdPHEPreTUYECKUE TMPOLECChl -  TJIMKOIU3,
OKHUCIIUTEThHOE (OCHOPIITHPOBAHHE.

YMeeT: KOMUYECTBEHHO, C HCIOJb30BAaHUEM BBIYUCIUTEIHHOW TEXHUKH,
OIMCHIBATh SIBJIIEHUS, KOTOPbIE IPOUCXOIAT B OMOXUMHUYECKUX IPOLECCaX;
OPUMEHATh  TOJYYeHHbIE  3HaHWA TPH  PEUICHHUH  KOHKPETHBIX
npo¢eCCHOHATFHO OPUEHTHPOBAHHBIX 3aJaHUN; aHAIM3UPOBATH SIBICHHS,
KOTOpBIE MPOHUCXOAAT B OMOXMMHUYECKUX MpOLeccax >KUBOW MPUPOABI U
MCKYCCTBEHHBIX TEXHOJIOTHI; pab0TaTh CO CIEIUATBHON JIUTEPaTypOil.
Brnageer HaBbikamMu: paboThl B OHOXMMHYECKOW J1abopaTOpuu ¢
npudOpaMu, U3MEPUTEIHHOHN MOCYA0H, OMOJIOTHUECKUM MaTEPUAJIOM.

1.6. Kpurepuu oueHUBAHUSI KOMIIETEHIMH Ha Pa3HbIX IJTanmax HX

(¢popmupoBanus

Buj yueOHoii padoThl

KoaunuectBo
0aJ1J1I0B
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0-300

300

BrinonHenue npakTHYECKUX U JIa0OPaTOPHBIX padOT C MX

3aI[ATON

50

50

CamocrosTenpHas paboTa (IpoBepKa KOHCIIEKTOB, YCTHBIH

0TIpoc)

10

10

DK3aMeH

40

40

Bcero:

100

HaxkonureanHas cucrteMa ounenuBanus mo 100-0aaabHoOM mKajae

YeToIpexoanibHas
CHCTeMa OLleHUBAHUS
JK3aMeHa

100-0ambHas
mKajga

BykBeHHas miKajia, COOTBETCTBYIOIIAs
100-0a/1JIbHOM IIKAaJIE

Cucrema
OLICHUBAHUS
3ayera

OTINYHO

90-100

A — OTJINYHO — TEOPETUUECKOE COJIEPIKAHIE
Kypca OCBOCHO MOJHOCThIO, 0€3 MpoOesoB;
HE0OXO0AUMBIE MTPAKTHYECKHUE HAaBBIKU pabOThI
C OCBOCHHBIM MaTepHaIOM C(OPMUPOBAHbI;
BCE MPEAYyCMOTPEHHBIC IPOTrPaMMOii
00yueHHs yueOHBIC 3aJaHUs BHITOJHCHEI,
Ka4eCTBO MX BBIIIOJHEHHS OLIEHEHO YHCIIOM
0aJ10B, OJIM3KUM K MAKCUMAJIbHOMY

Xopowo

83-89

B — oueHb XOpOILIO — TEOPETUUECKOE
coziepKaHne Kypca OCBOCHO IOJHOCTBIO, 6e3
po0OesIoB; HeOOXOIUMBIC TIPAKTHYECKUE
HaBBIKH pabOTHI ¢ OCBOCHHBIM MaTepHAaIOM B
OCHOBHOM c()OPMHPOBAHBI; BCS
MPeyCMOTPEHHBIC TPOrPaMMOil 00yUeHUS
y4eOHBIC 3aJaHHS BBITOJIHEHBI, KAYECTBO
BBITIOJTHEHHSI OOJIBIIMHCTBA U3 HUX OLIEHEHO
YHCIIOM 0aJIOB, OJIM3KUM K MaKCUMAJIbHOMY

Xopouio

75-82

C — XOpOIIIO — TEOPETUIECKOE COIEPIKAHIE
Kypca OCBOCHO IOJHOCThIO; HEKOTOPBIC
MPAaKTUYECKUEC HABBIKK PaOOTHI C OCBOCHHBIM
MaTepHaIioM C(OPMHUPOBAHBI HETOCTATOYHO;
BCE MPEIyCMOTPEHHBIC TPOrPaMMOit
00yueHust yueOHbIC 3aaHHsI BBITOJTHEHBI,
KA4eCTBO BBLIIOJIHEHN HA OJHOTO U3 HUX HE
OLIEHEHO MUHUMAJILHBIM YUCIOM 0aslIoB,
HEKOTOPbIC BU/IbI 33[[aHH BBITIOJHEHBI C
OIIMOKaMu

Y,I[OBJIGTBOPI/ITGJILHO

63-74

D — ynoBneTBOpUTENBEHO — TEOPETHIECKOE
coJiepXKaHue Kypca OCBOEHO YaCTHYHO, HO
po6ebl He HOCAT CYIECTBEHHOTO
Xapakrepa; He0OXOJMMbIe TIPAKTUYECKHE
HaBBIKH PaOOTHI C OCBOCHHBIM MAaTEPHAJIOM B
OCHOBHOM C(hOPMHPOBAHBI; OOJIBIINHCTBO
MIPEAYCMOTPEHHBIX IIPOrpaMMOi 00ydeHHS
y4eOHBIX 33laHUH BBITIOIHEHO, HEKOTOPBIE M3
BBINOJIHEHHBIX 33/IaHUH COMIep KaT OMHOKH

Y,I[OBJIGTBOPI/ITGJILHO

50-62

E— mocpencTBeHHO —TeopeTHIecKOoe
coJiepXKaHNe Kypca OCBOCHO YaCTHYHO;
HEKOTOpBIC MPAKTUICCKHUE HABBIKK PaOOTHI HE
c(hOpMHUPOBAHBI, MHOTHE TIPEAYCMOTPECHHBIE
yueOHOI mporpaMMoii 00y4eHus yueOHbIe
3a/1aHus HE BBIMOJHEHBI JIN0O KauyeCTBO
BBHITIOJTHEHHBIX HEKOTOPBIX U3 HUX OIEHEHO
qucIoM 6aioB, OJU3KUM K MUHUMAIbHOMY

3auTeno

HeynosnerBopurenbsHo

21-49

FX — Hey10BIETBOPUTEIILHO — TEOPETUYECKOE
COJIEpKAHME Kypca OCBOEHO YaCTHUYHO;
HE0OXO0AUMBIE MTPAaKTHYECKHUE HAaBBIKU pabOThI
C OCBOCHHBIM MAaTEPHAIOM HE

He 3auteno




c(hOpPMHUPOBAHBI; OOJIBITHHCTBO
MPEIYCMOTPEHHBIX Y4eOHOI porpaMMoit
00y4eHus yueOHBIX 3alaHNi HE BBITIOJHEHO
100 KauyecTBO MX BBITIOJIHEHHUS OLICHCHO
YHCIIOM 0aJI0B, OMM3KNM K MUHAMAIBLHOMY;
MIPH JONOJHUTENBHO CAMOCTOATEIEHON
paboTe HaJl MaTepHaIoOM Kypca BO3MOXKHO
TIOBBIIICHUE Ka4eCTBA BHITIOIHEHUS YIEOHBIX
3alaHUui

HeynosnetBoputenbsHo 0-20 F — Hey1OBIETBOPUTETHHO — TEOPETUIECKOE

coziepKaHue Kypca He OCBOCHO;
HE0OXO0AUMBIE MTPaKTHYECKHUE HAaBBIKU pabOThI
He c(OPMHPOBAHBI; BCE BBHITTOJHECHHBIC
y4eOHbIE 3alaHus CONIepKAT TPyOBIe OITHOKH;
JOTIOJTHUTENbHAs: CaMOCTOsATENbHas paboTa
HaJl MaTepuaJoM Kypca He IPHBEACT K
KaKOMY-JIH00 3HAUUMOMY ITOBBIIICHHIO
KayecTBa BHINOJIHCHHS Y4eOHbBIX 3aJaHHH

N —
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10.
11.
12.

13

18.
19.
20.
21.
22.

2. KOHTPOJIBHO-OUEHOYHBIE CPE/ICTBA

2.1. OueHoYHBbIE CPEACTBA TEKYIIEr0 KOHTPOJIA

IIpuMepHBIE BONPOCHI JAJIS1 YCTHOIO ONPOCA
buonornueckue QpyHKIuu 6EIKOB.
Knaccudukanus  OenkoB: TPOCTbIE H  CIOXHBIE, TJIOOYJISpHBIE U
GbubpHILISIpHbIE, MOHOMEPHBIE U OJTUTOMEPHBIE.
Ctpoenue OenKoB.
Tunbl BHYTPUMOJIEKYIISIPHBIX CBS3EH, OIEPKUBAIONIUX CTPYKTYPHI OelKa.
AMUHOKHUCIIOTBI, BXOJSIINE B COCTaB Oenka, Ux Kiaccupukanus mo (Qpusuko-
XUMHUYECKUM CBOMCTBaM.
3aBUCUMOCTH OMOJIOTHYECKUX CBOMCTB OCIKOB OT MEPBUUHON CTPYKTYPHI.
OcoOenHoct (EepPMEHTATUBHOTO KaTain3a (aKkTUBHBIM LEHTp (depmeHTa,
sTanbl PEpMEHTATUBHOTO KaTaau3a, hepMEHT-CYyOCTPaTHBIN KOMIUICKC, SHEPT S
aAKTUBALINN).
MexanuszmaeicTBus pepMeHTOB.
CrneunduHocTs HEpMEHTOB.
Knaccudukanus n HomeHkiatypa epMEHTOB.
CrtpykTypHas opranuzaius (pepMeHTOB.
[Ipocthien crnoxxHble (HEPMEHTHI.

. Ponb anodepmenta u koakropa B PyHKIITMOHHUPOBAHUU (DEPMEHTOB.
14.
15.
16.
17.

KodepmeHnTHbIe pyHKIIMM BUTAMHUHOB, MOHOB METAJIJIOB.

KuneTnka (hepMEHTaTUBHBIX PEAKIIHIA.

Perymnsmus akTHBHOCTH (DEPMEHTOB.

Wurubutopsl  (epMeHTOB: oOpaTuMble, HeoOpaTUMblE, KOHKYPEHTHBIE,
HEKOHKYPEHTHBIE.

JlexapcTBEHHbIE MpenapaThl KAK MHTUOUTOPHI (PEPMEHTOB.

AkTuBanus (pepMeHTOB.

Merta6onusm. Karabonusm u anHabomu3M.

Maxkpospruyeckue COeIMHECHUS.

Karaboam3M OCHOBHBIX MUIIEBBIX BELIECTB - YIJIEBOAOB, )KUPOB, 0EIKOB.




23.

24.
25.

26.
27.

28.
29.
30.

31.
32.

33.
34.
35.

36.
37.
38.
39.
40.

. HepeBapI/IBaHHe OEJIKOB: 0COOCHHOCTH IIPOTCOIUTUICCKUX (bepMeHTOB.
42.

41

43.
44.
45.
46.

47.
48.
49.
50.

51.
52.
53.
54.

55.
56.

Cneuunduueckue mytd karabonmsma (10 oOpa3oBaHMs NMUpyBaTa W aleTUII-
KoA) u oOuiem nytu kataboiausma.

OxucnuTeabHOe 1eKapOOKCUIUPOBAHUE TUPOBUHOTPATHON KUCTOTHI.
HutpaTHblii UK (UMK JU- W TPUKApOOHOBBIX Kucior, mukil Kpebca):
MOCJIEIOBATEILHOCTh PEAKIIHiA, XapaKTepUCTHKA (PEPMEHTOB.

buonornueckoe 3nauenue nukia Kpeodea.

CBsi3b MeXIy OOIIMM MyTeM KaTtaboym3Ma M IENbI0 MEPeHoca JIEKTPOHOB U
MIPOTOHOB.

MexaHu3M PETyIsIuU IUTPATHOTO ITUKIIA.

CtpyKTypHast OpraHA3alus JbIXaTeIbHOU [IEMA MUTOXOHIPUNA

Knaccudukanms oxcHAOpenIyKTa3: OKCHUIA3bl, JETUIPOreHa3bl, IEPOKCUIA3HI,
okcureHasbl. MIx Omomornyeckas posib.

MecTo rOpMOHOB B CHCTEME PETYIISIMU MeTa00au3Ma U (DYHKITUH OPTaHOB.
Knerku-mMuiieHn # KJIETOYHBIE PEUENTOPbl TOPMOHOB: MEMOpaHHBIE,
[IUTOTUIa3MATUYECKUE, PEIIEITOP UHCYJINHA.

Knaccuduxkanys ropMOHOB IO XUMHUYECKOMY CTPOCHHUIO.

MeMOpaHHbBIN MEXaHU3M TMepejadyl TOPMOHAJILHOTO CUTHAJIA B KIIETKY.

Ponb BTOpUYHBIX MECCEH/KEpPOB (LUKIMYEeCKHUe Hykiaeotuabl, Cat+,
uHO3UTON(GOoCPaThl, AUAMMITIUIECPOIbl) B peaTUu3alli TOPMOHAIBHOTO
addexra.

MeTabonnyeckue N3MEHEHHUS B OTBET Ha CUTHAJILHBIC MOJICKYJIBI.
bronornyeckas eHHOCTh OCIIKOB.

3aMeHUMBIC U HE3aMEHUMBIC aMUHOKHUCIIOTHI.

Hopwmpr 6enka B muTaHuy.

A30THCTBIN OastaHc

[IpoTenHaspl - MENCUH, TPUIICUH, XUMOTPHUIICUH; NPOPEPMEHTHI IPOTENHA3
Y MEXaHU3M UX MpeBpallieHus B GepMEHTHI.

OK30nenTuaasbl.

CreunpuyHOCTh AEUCTBUS IPOTEA3.

BcacsiBaHrEe aMMHOKHUCIIOT.

JlnarHocTuyeckoe 3HAYCHHE aHajIn3a KEJyJOYHOIO COKA: COCTABIISIOLINE
oO1Iel KUCTIOTHOCTHU KEITYJOYHOTO COKa, (PYHKIIMH COISTHOM KUCIIOTBI.
Kara®onu3M aMUHOKHCIIOT.

OKHCIUTENBHOE 1€3aMUHUPOBAHUE AMUHOKHUCIIOT.

I'myramatnernaporenasa.

HenpsiMmoe ne3aMuHUpOBaHNE aMUHOKHUCIIOT, MTOCJIEI0BATEIbHOCTh PEAKIUH,
dbepMeHTbI, OMOJIOTUYECKOE 3HAUCHUE.

TpancaMUHUpPOBaHHE aMHUHOKHCIIOT.

Crneur(puyHOCTh TPAaHCAMHUHA3.

3HAYEHHE PEAKIN TPAaHCAMUHUPOBAHUS.

KiimHnueckoe 3Ha4Ye€HHWE OIpENeNiCeHHWs AaKTUBHOCTHM TpaHCAMHMHA3 B
CBIBOPOTKE KPOBH.

JlexapOOKCUIMPOBAaHUE aMUHOKHUCIIOT U UX TPOU3BOIHBIX.

OO0pazoBaHue OMOreHHbIX aMUHOB: TUCTaMuHa, cepoToHnHa, ['TAMK.



57.
58.

59.
60.

61.
62.
63.

64.
65.
66.

67.
68.

69.
70.
71.
72.

73.
74.

75.
76.

77.
78.

79.
80.
. [lepeBapuBanue yrieBoa0B.
82.
83.
84.

81

85.

86.
87.

Ponb OMOreHHBIX aMUHOB B PETYJISIIIUU (HYHKITUH.

I/IHaKTI/IBaI_[I/IH OMOreHHBIX AMHHOB C yY4aCTHCM (bCpMeHTOB

MoHoamuHookcua3z (MAQO) u nuamunookcuaas (IAO).

O6pa3OBaHI/I€ KOHCYHBIX IIPOAYKTOB a30THCTOI'O oOMeHa: cojJel aMMOHMS U

MOYEBHUHBI. BUOCMHTE3 MOYEBHUHBI.

CBsi3b  OPHUTHMHOBOTO IHMKJIa C MpeBpamieHus MU  (HyMapoBoii
acraparuHOBOM KHUCJIOT; MPOUCXO0KACHUE aTOMOB a30Ta MOUYEBUHBI.

Hapyienns cuHTE3a ¥ BBIBEJCHUS MOYEBHUHBI.
OcTaTto4HbIN a30T.
['unepamMmmonuemMun. A

30TEMUS: OTIPEACIICHNE, BUILI: TPOYKIIMOHHAS, PETCHIIMOHHAS.
OCHOBHBIC HICTOYHUKHA aMMHAKa B OpTaHU3ME.

Bpemennoe 00e3BpeKHBaHUE aMMUaKa: BOCCTaHOBUTEJIHHOE
aMUHUPOBAHUE; TPAHCPEAMUHUPOBAHHE, CHUHTE3 TJIyTaMHHA; CHUHTE3
acraparvHa; riroK030-aJaHUHOBBIM UK.

IleHTpanbpHas poOIh TITYyTAMHUHOBOUW KUCIIOTHI B 00€3BPE)KMBAaHUN aMMHUAKa.
['myTamuH Kak TpaHCTopTHas ¢opMa aMMHUaKa ¥ JOHOP aMUIHOUTPYIIITBI
MIPU CUHTE3E Psijia COSTUHEHUH.

OO0pazoBaHue KpeaTuHa 1 kpeatundocdara.

Kpearundochokunasza, ee u3opopMsl.

KpeaTtuHuH Kak 0JIUH U3 KOHEYHBIX MPOAYKTOB a30THCTOIO0 OOMEHA.

KJII/IHI/IKO-I[I/IEIFHOCTI/ILICCKOG 3HAYCHUC B MOYC U IINIa3MC KPOBU KpCaTHHA U

KpeaTHHUHA.
OOmeH deHunanaHHa U TUPO3UHA.

Hcnonp3oBaHue THUPO3HMHA [JII CHHTC3a KaTCXOJaMHWHOB, THPOKCHHA,

MEJIaHHHA.
Pacnag Tupo3una 10 GpymapoBoii u aleToyKCyCHOU KHUCTIOT.

HacnenctBennsie HapymeHus oOMeHa QeHmnanannaa (PeHIIKETOHYpusl) U
TUPO3WHA (TUPO3MHEMHMsS], aJKalNTOHYpHs, albOMHU3M, MHUKCEIEMa,

KPETUHU3M).
Oxcup a30Ta Kak NpoaAyKT MeTaboIM3Ma JKUBOTHBIX KIETOK.

Ero (bI/I?)I/IKO-XI/IMI/I‘-IGCKa}I XapaKTCPHUCTHKA, 06p2130BaHI/IC, XapaKTCPHUCTHUKA

NO- cunTeras. MexaHu3M peryiasiTOpHOro AEMCTBUSI OKCUIA a30Ta.
VYri1eBojibl, 0COOCHHOCTH CTPOEHUS, KilacCUuPUKaIUAL.
OcCHOBHBIE YIJICBO/IbI MUIIN: TIEPEBAPUBACMBIC U HENIEPEBAPHUBAEMBIE.

HGHCpCHOCI/IMOCTB caxapos.

OcCHOBHBIC YIJICBOABI OpraHnu3ima, ux KJIaCCI/I(bI/IKaI_II/IH, Ouooruyeckas POJIb.
I'moko03a xak Ba)KHEHIIMH MeTaOOJIUT YIJICBOJAHOI'O oOMeHa: 06111351 CcXEMa

HCTOYHHUKOB 1 HYTCﬁ PaCXoa0BAHUATIIOKO3bI B OpraHu3MC.

I'mukoren - p€3€pBHBIﬁ Inmojimcaxapua, €ro pacipoCTpaHCHHUC B TKaHAX

OopraHu3Ma.
buocunTe3 rimkorexa.
MoOwn3aius riInKoreHa.
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Perynsnust 3TUX Ipo1IeccoB.

['UKOTeHO03bI U arJIMKOT€HO3BI.

AspoOHBIii pacmajl - OCHOBHOM MyTh KaTa0OJIU3Ma TITHOKO3BI.
[TocnenoBarenbHOCTh peakiuii A0 o0Opa3oBaHUs TupyBata (a’dpoOHBIN
[JIUKOJIN3), JAJIEe CXEMATUYHO.

®U3M0I0rHYeCKOe 3HAYCHUE a3POOHOI0 pacnaja ritoKO3bL.

AHa’poOHBIH paciiajl TJII0K03bI (aHAIPOOHBIN TIIUKOIIU3).

['mukonuTHYEeCKass OKCHIOPEIYKIIHSI, MUPYBAT KaK aKIENTOP BOIOPOIA.
Cyb6cTpaTHoe dochopunrpoBaHue.

dU3HOIOTHIECKOE 3HAUCHUE aHA3POOHOTO pacmaja riIroKO3bI.

brocuHTe3 TIIOKO3BI (TJTFOKOHEOTEHE3): BO3MOXKHBIC TIPEIIICCTBEHHUKH,
MOCJIEI0BATEIbHOCTh PEAKIIUH.

B3anMocCBs3p TIWKOIM3a B MBIIIIAX W TIIOKOHEOTeHE3a B IMEUEHU (IIHKI
Kopn).

Perynsuus rirokoHeoreHesa.

[TenTo3odocdaTHbIi MyTh TPEBPAILICHUS TITIOKO3BI.

OxucnuTeNBHBIN dTar, 00pa30BaHUE MTEHTO3.

Pacnipoctpanenue u pusnonoruueckas poib.

PGI‘YJBII_II/I}I KOHIOCHTpPALIMU I''TFOKO3bI B KPOBH.
O6p2130BaHI/IC TJIFOKO3bI U3 T''IMKOI'CHA.

Biusinue uHCynMHA, TIIOKaroHa, aJpeHalnHa, KOPTU30J1a Ha YPOBEHb
[JIFOKO3bI B KPOBH.

['umo- HUTUIICPIIIIOKO3CMUSA, IPUIWHBI UX BOSHUKHOBCHUA.

Ornpenenenue TOJIEPaHTHOCTH K TIIFOKO3€.

Knaccuduxanuys Tunuaos.

Baxnenmue nunupl opraHnsma.

XKupHble KHCIOTBI: OCOOCHHOCTH CTPYKTYpbI, OHMOJOTHYECKHE
(GyHKIUH, SCCEHITUANIBHBIC JKUPHBIE KUCTOTHL.

Jlununael- TPOW3BOJAHBIE TMLEpoda: riaunepopochonunuasl U

Jlununpl- TmpousBoaHBIC chuHTO3MHA: ChUHrohoCHOIUNUIbl U
C(OUHTOTITUKOIUITUIBI.

OcHoBHBIE(HOChHOMUIHIBI U TIUKOTUUII TKAHEH YeToBeKa.
JIunuapl- TPOU3BOIHBIE CTEPAHA.

buonornyeckoe 3HaueHUE X0IECTEPOIIA.

[TumeBbIe )KUPBI, HOPMa CYTOYHOTO IMTOTPEOICHNUS.

[TepeBapuBaHue TUMUI0B: XapaKTepUCTUKA (a3.

DYHKITUY KEITIHBIX KHCITOT.

Hapymenus rnepeBapuBaHust JTUTTAIO0B: TPUYUHBI CTEATOPEH.
PecunTes xupoB B KIIeTKaX KUIICYHUKA.

MoOwmm3arust KHUPOB- JIUMIOIN3. XUMHU3M PEaKIHi, PEeTyIsaIus
aKTUBHOCTHU Tpuaumiarauueposummnaszel (TAl-nunassr).

: Oxucnenre TIrIeposia B TKaHsIX.

. B-Okucinenne KUpHBIX KUCAOT. OCHOBHBIE OTallbl: aKTHUBAIMS



KUPHOU KHUCIOTHl B IUTOIUIa3ME KJETKH; TPAHCIOPT AaKTUBUPOBAHHOM
KUPHOU KHUCIOTHl B MHUTOXOHIPUM; IIOCIENOBATEILHOCTh peakiuil [3-
OKHCJICHHS.

124. Perynsuus CKOpPOCTH B-oxucneHus KUPHBIX KHUCJIOT.
Ouepretuueckuii d3dpdext. duznonornueckoe 3HadeHue. CBs3b C IHUKIOM
KpebGca u apIxaTesbHOM LEMbIO.

125. bHOCHHTE3 KETOHOBBIX TEJI: XUMH3M, PETYIISALHNS, JIOKAITA3ALNS.

126. KeToHOBBIE TeNa Kak CyOCTpaThl OKUCIEHUSI.

127. [IpuuuHbl akTHBaMK KeToreHe3a. OmacHOCTh KEeTo3a.

128. KeTonemus u KETOHYpusl, KETOALUAO3.

129. buocuHTE3 KUPHBIX KHCIOT, XapaKTEPUCTUKA MAIbMUTOWICHUHTA3HI,
MOCJIEI0OBATEIBHOCTh PEAKLINA, (PU3UOJIOTHUECKOE 3HAUCHHE.

130. Perynsauuns cuHTe3a )KUPHBIX KUCTIOT.

131. Cunres TpuanunriuieposioB (TALY): mocienoBaTebHOCTh peaKIIHii.

132. Paznuuus cunare3a TAI B nedyeHn U )KUPOBOW TKaHMU.

133. Perynsnuss cuHte3a W MOOWIM3alUMU JKUPOB: pPOJb HHCYJIMHA,
aJpEeHAJIMHA U TJIIOKaroHa.

134. Cunres rounepodocdoaunuaoB: nocaea0BaTeIbHOCTh PEaKIIU.

135. B3aumonpespaienue raunepopocdoaunmuios.

136. Ponp QocharuaHolt KHUCIOTHI B CHUHTE3€ TPUALMITIUIEPOJIOB U
riuiepodochoIUuI0B.

137. JKupoBoe nepepoxIeHue NeYeHU.

138. JIunorponHsie (HaKTOpPHI.

139. Xo0JIECTEPOJI KaK MPEAIIECTBEHHUK psiia APYTUX CTEPOUIOB.

140. CuHTe3 X0secTepoia; MoCIeI0BaTeIbHOCTh PEaKIuil 10 00pa3oBaHUs
MEBAJIOHOBOM KUCIJIOTHI, MPEJACTABICHUE O JaIbHEHIINX dTaax CUHTE3A.

141. Perynsauuns cunresa xonecrepona.

142. OcHOBHBIE MEMOpaHBI KIETKU U UX (PYHKIUH.

143. Ponb OCHOBHBIX KOMIIOHEHTOB (JIMMIUAOB, OEIKOB) B CTPYKTYpPHOU
Oopranusainuu U QyHKIHOHUPOBAHUU MEMOpaH.

144. OOwue cBoiicTBa MeMOpaH: >KMJIKOCTHOCTb, MOIEpEeUHas aCUMMETpus,
n30uparenbHasi IPOHULIAEMOCTb.

145. MexaHu3M IepeHoca BeIecTB depe3 MeMOpaHbl: mpocTast nuddysus,

NepBUYHO-aKTHBHBIA TpaHcnopT (Na/K*'-AT®- a3za), BTOPHUYHO-aKTHUBHBIN
TPAHCIIOPT. DHJI0- U K30LIUTO3.

146. ToKkCcHMYHOCTH KHCIOpOJIa: 00pa3oBaHUe aKTUBHBIX (POPM KHCIOpOa.

147. [TepexkncHOE OKHUCIICHUE JTUMTUIOB.

148. 3amuTa OT TOKCHYECKOrO JIEMCTBHUS KHUCIOPOJA: AHTHOKCHIAHTHI,
(hepMEeHTHI 3aIIHTHI.

149. JlunioripoTenHbI CHIBOPOTKH KpoBH. Knaccudukarus, CTpoeHHE, COCTaB.

150. PecunTes xxupoB B kuieuyHuke. O6pazoBaHUEe XMIIOMHUKPOHOB.

151. JITIOHII, mecto cuHTe3a,0C00EHHOCTH COCTaBa, (PYHKIIUH.

152. JlunonpoTtenHnunasa, 3Ha4€HUE B META00JIM3ME XHIOMUKPOHOB H

JITIOHIL.



153. CocTaB 1 CTpOEHHE TPAHCTOPTHBIX JIMIONPOTEUNHOB KPOBHU.

154. Ponwr amompoteunos. JIITHIT wu JIIIBIT - TpancnopTHbie (QopMBI
XOJIECTEPOJIa B KPOBH, UX POJIb B 0OMEHE X0JIecTepoa.

155. VYuactue JIIIOHII u JIITHITI B TpaHcmopTe xosecTepoia K

TKaHsM.

156. BE-penentopsr Ponb nenuTuH-xonectepoi-anuaTpancepassl
(JIXAT).

157. buocuHTe3 1 KaTaboIM3M MUPUMUIUHOBBIX HYKJIECOTH/IOB.

158. KoHeuHbIe TPOAYKTHI pacnana MUPUMUINHOB.

159. buocuHTe3 1€30KCUpHOOHYKIEOTH IOB.

160. [TpoTuBOBUpPYCHBIE ¥ IPOTHUBOOITYXOJIEBBIE MpEMapaThl- HHTHOUTOPHI
CUHTE3a HYKJICOTH/IOB.

161. buocruHTE3 MNypUHOBBIX HYKIECOTUIOB: IPOUCXOXKICHUE ATOMOB
ITyPUHOBOT'O KOJIbIIa U poJibhochopudoszunmnupodocdara.

162. Perynsauus cunTe3a MyprHOBBIX HYKICOTHUIOB.

163. Karabomam3M mypuHOBBIX HYKJICOTHIOB.

164. MoueBas KHCIOTa - KOHEUHBIM MPOIYKT KaTaboyM3ma MypUHOBBIX
HYKJIEOTH/IOB, €€ (PU3NKO-XUMUYECKUE CBOWCTBA.

165. [Tyt perenepan mypuHOBBIX HYKJIEOTHIOB.

166. Hapymenus wmetabonu3ma TypHHOB: THUIEPYPUKEMHUS, TMOAATPA,
cunapom Jlema-Huxana.

167. MatpuyHble CHHTESHI.

168. OCHOBHBIE 3Talbl HKCIIPECCUN T€HOB U CUHTE3a OeliKa.

169. VYuacrtue dbepMeHTOB, OEJIKOBBIX (bakTopoB peryJsium,
sHEeproobdecrneyeHue npouecca. BiausiHiue aHTHOMOTUKOB.

170. WMHruOuTopsl CHHTE3a HYKJIEMHOBBIX KUCJIOT U OeJKa.

171. ['emormoOuH - OCHOBHOM Oe€llok 3puTporuToB. Ero crpoenue wu

¢bynkuuu. [Momumopdusm remorioouHa.

2.2. OueHoO4YHbIE CPECTBA VISl IPOMEKYTOYHOH aTTeCTAllUN

1.  Jaiite omnpeaeneHne, Kakhe XUMUYECKHE DJJEMEHThl  Ha3bIBaKOTCS
OpraHUYECKUMH.

2.  VYKaxuTe, KaKOBO COJEpKaHUE BOJbBI, MHHEPAIBbHBIX BEIIECTB,

O€JIKOB, JIMMHI0B UYTJIEBOAOB B )KUBOM OpraHu3Me?

Kakne xumMuueckre 31eMeHThl 00HApY>KEeHBI B TKaHIX OPTaHU3MOB?

JlaiiTe onpeneneHne, 4To Takoe KieTka?

[lepeuncnure opraHesibl KIETKA U YKaXKUTE UX (QYHKUIUU.

HazoBute MoJeKynbl, UTPAIOLIUE POJIb «CTPOUTEIBHBIX OJIOKOB» B JKHUBBIX

OpraHu3Max.

7. B yeMm 3akimodaroTcs OCHOBHBIE OTJIMYMS KUBOTO OPraHW3Ma OT HEKHWBOU
pUPOJIbI?

8. KakoBo copepxaHue BOJbI B pa3JIMYHBIX OPraHax M TKaHAX?

9. OxapakTepu3yuTe COCTOSIHUE BOJBI B TKAHAX KUBOTHBIX.

10. Kakyro XMMHUYECKYIO CBSI3b HA3bIBAIOT BOJOPOIHOM?

SNk Ww
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Kakoli Bua rubpuauzanuu  opOutaieil aTtoma  KucCiIopoja
HaOJII0JaeTCs B MOJIEKYJIE BOJIbI?

JlaiiTe onpeaesieHue NOHATHIO «aKTUBHOCTD BOJIBI».

AKTHBHOCTb KaKOU BOJBI BBIIIIE MOPCKOM WJIM IPECHOM?

B kakoil cTpykType HE BO3MOXKHO OOpa30BaHME HOHHBIX CBSI3EH, B
KJIacTepax WM BrUAPATHBIX 000J0UKaxX?

KieTka kak CTpyKTypHas €IMHHIIA )KUBOW MaTEPHH.
DOTOCUHTE3ZUPYIOIINE U FeTEPOTPOPHBIE KIETKH.

Oprannyeckue OMOMOJIEKYJIIbl KJIETKH U UX (DYHKIIUH.

XUMHUYECKUE 3JIEMEHTBI, BXOJSIINE B COCTaB OpPraHu3ma

KakoBo Ouonornueckoe 3HadeHne 6enKkoB?

B yem otnnuue oOpaTumMoii AeHaTypaiuu OT HeoOpaTUMOM?

Kakue (akTopbl BBI3BIBAIOT KOATyJISAIIUIO0 OSTKOB?

KakoBbl mpo1yKThl ruposin3a Oenka?

Kakue ¢akTopsl BbI3BIBAIOT FMAPOIN3 OenKa?

Kakue 1BeTHbIE peakiiii Ha aMUHOKHMCIIOTHI M OC€JIKU BbI 3HaeTe?
Kakue 6enku Ha3pIBatoT r11o0ysipabiMu? [IpuBenure npumepsl.
VYkaxute cBOMCTBA OEJIKOB KaK KOJUIOUIOB.

K kaxoit rpymiie 6e1koB oTHOCUTCA KosutareH? KakoBel ero cBoiicTBa?
K kakoii rpynmne 0eJKOB OTHOCUTCSI FEMOTJI00UH?

Kakue Tursl cBs3eit 0OHapy)eHbI B MOJIEKyJie Oenka?

[lepeuncnure PU3NKO-XUMUYECKHUE CBONCTBA OEIKOB.

Kakue peareHTsl ocaxx1atoT Oenku?

Yro o3HayaeT BBIPAKEHUE "KATAIMTHUYECKHH XapakTep OOMEHHBIX
npoueccos"?

KakoBa ponb ()epMEHTOB B )KMBBIX OPraHU3MaXx?

KakoBa xumuueckasi npupoga GepMeHTOB?

Yro Takoe «anopepMeHT», «KohakTop»?

Kakue monexyinbl Ha3bIBaloT podepmeHTamMmu’?

B uem nposBisieTcs cBA3b (EPMEHTOB U BUTAMUHOB?

B yem cyurHocTh MexaHn3Ma OHOKaTanusa?

Kak aeiicTBYIOT akTUBATOPBI U HHTUOUTOPHI (PEPMEHTOB?

Ha xakux mpuHIMax noctpoeHa kinaccudukanus GepMeHTOB?

B cocraBe kakux ¢epmMeHTOB 0OHapykeH BUTaMuH B3?

Kakne XxuMudeckue MpoIecchl KaTamm3upyroT (EepMEHTHI, COJepKallinue
BUTaMuH B1?

Kakue ¢pepMeHTHI BXOIAT B KJ1acc TUIposa3?

[Touemy GepMeHTHI yBEIUYMBAIOT CKOPOCTh XMMHUYECKON peakiuu?
Kakue ¢akropbl BIMAIOT Ha aKTUBHOCTH (DPEpMEHTOB?
Knaccuduxanust nunuaos no GyHKIUSAM, BBIIOJIHIEMbBIM

B OpraHu3Me.

[IpuBeauTe XapakTEPUCTUKY IKUPHBIX KUCIOT, BXOAAIIMX B
COCTAaB )KMBBIXOPraHU3MOB.

HenacplilieHHbIe KUPHBIE KUCIOTHI, UX POJIb B OpraHU3ME.

3anacHble munuael. Kakue coequaenus oTHOCAT K Gocdoriuiepuaam?
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Kakue nmunuasl OTHOCAT K TpyMNIe JICHUTHHOB?

MemOpaHHble JMNUIBL, BBIIOJHAOMME (DYHKIMH MEXaHUYECKON
OCHOBBI MEMOpaH USBIISIIOIIMECS PELIENITOPAMU Ha €€ TIOBEPXHOCTH.
JIunupl, BHIMOMHSONME QYHKIUN OMOJIOTMYECKUX CUTHAIIOB (CTEPOMIBI U
TEPICHBI).

IlepeBapuBaHue U BCACBIBAHUE JIUIUAOB B TAILEBAPUTEIBHOM TPAKTE.
Kaxkue npupoansie MoHOCaxapusl Bam n3BecTHbI?

Oxapakrepu3yiite NpUPOAHBIE MOHOCAXAPHbI, OTHOCSIIMECS K TpyMIe
TeKCO3.

Habmiogaercst iu MyTapoTaiysi B pacTBOpax MallbTO3bl, CaXapo3bl?

Kakue coenuvHeHus OTHOCAT K Mykomnosucaxapunam? Kakue QyHKum
BBIIIOJIHAIOT 3TUCOETMHEHMSI B dKUBOM OpraHu3Me?

B xakux npupoaHbIX COEAUHEHUSIX BCTpeUaroTcst pubo3a u 1e30kcupudo3a?
B cocraBe kakux nonucaxapuoB 0OHapy>KEHbI YPOHOBBIE KUCIOTHI?
KakoBa 6uonoruueckasi pojib BATAMUHOB?

Kakue BUTaMUHBI MOTYT CUHTE3UPOBATHCS B OPraHU3ME YEJIOBEKa?

KakoBbl ~ NpUYMHBI,  BBI3BIBAKOLIME  ABUTAMUHO3BL,  THUIO- U
TUIIEPBUTAMUHO3bI?

B kakux eIWHHIIAX NPUHATO BBIPAXKaTh COAECpKaHWE BUTaMHUHOB A u D B
IpoAyKTax?

Kakue opranbl Ha3bIBalOTCS KeEJI€3aMH BHYTPEHHEN CEKpELun?
Kakue coequHeHust OTHOCAT K TOpMOHaM?

Kakue ropMoHsI IBIIAIOTCS OETKOBBIMU MOJIEKYJIaMu?

[lepeuncnure n3BecTHbIC BaM cTEpOUIHBIE TOPMOHBI.

Ha3oBuTe ropMOHBI, KOTOPBIE SBIISIOTCS MPOU3BOAHBIMU AMUHOKHCIIOT.
HazoBute 0cHOBHBIE QYHKIIMM HYKIEHMHOBBIX KUCIOT?

B geM cocTouT OTIIM4Me HYKJIEOTHAOB OT HYKJIEO3HI0B?

Kak  Ha3pIBalOT  COEOUHEHUS, KOTOPBIE  SBIIIIOTCS
dbochaTHbIMU >PUPAMUHYKICO3UOB?

B uewM 3axirodaercst «IpUHIMI KOMIZIEMEHTAPHOCTH» ?

Kakue ocHOBaHUS SABISIOTCS KOMIIJIEMEHTAPHBIMA?

Ha3oBuTe npoayKThl MOJHOIO TUAPOJIN3a HYKIEUHOBBIX KUCIOT?
Ha3zoBute nupumMuanHOBBIE OCHOBaHUs, BXoadmue B coctas JJHK.
HazoBute nmyprHoBbIE OCHOBaHUs, BXosAmue B cocta PHK.
OxapakTepu3ytTe CTaIUM IPOLECCa TPAHCKPUIILIUN.

Kakye KOMITOHEHTBI BXOJAT B COCTaB «MHULUHPYIOLIETO
KOMIUIEKCa»,  00pa3yromierocs IIpU  TPAHCILILUU
TEHEHTHYECKOro Koaa?

Oxapakrepusyiite ocobeHHoctu cTpykTypbl PHK.

YT0 TaKkoe «KOI0H»?

UTo TakO€ «aHTUKOJIOH»?

OyHKIMU OENKOB: KaTaJIUTUYECKas, PETyJSITOpHasi, COKpaTUTENbHas,
CTPYKTypHasi, TpaHCIIOPTHAs, 3aluTHas. [IpuBennre npumepsl.
[TpuBenuTe OOIIYIO0 XapaKTEPUCTHKA MPOTEUHOT€HHBIX aMUHOKHUCIIOT.
Kakue kauecTBeHHbIE pEaKIU HA KOMIIOHEHTHI HYKJICOTHI0B?
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Kakue kiaccel (pepMEHTOB HYKIAIOTCA B KOPEPMEHTax ISl MPOSIBICHUS
aKTUBHOCTHU?

[TpuBenuTe KIaccUPUKAIUIO TOIUCAXAPUIOB.

KakoBbl OCHOBHBIE MOAXO/ABI K UACHTU(PHUKALIMU HEU3BECTHOIO YIJIEBOJA B
pactBope?

OpuHakoBa JIM pPacTBOPUMOCTh JMIUAOB B Pa3IMYHBIX OPraHUYECKUX
pactBopuTesix? Kak 3T0 MOKHO MCIIOJIB30BAaTh JJIs pa3IeIeHUs JIUIUI0B?
OT 4ero 3aBUCUT CTOMKOCTb 3MYJIbCHUH, 00pa3yeMbIX HpPH CMEIIUBAHUHU
YKHAPOB C BOJOMN?

YTo XapakTepu3yeT KHUCIOTHOE YUCIIO KUPA U KAK €ro MOKHO U3MEPUTH?
Yrto xapakTepu3yeT MOJHOE YUCIIO JKUPA U KAK €70 MOKHO U3MEPHUTH?

Ha kakoM CBOMCTBE JTEHUTHHOB OCHOBAHO UX BBIJICIICHUE?

K kxakoi rpynme otHOocuTca XxojectepuH? C  NOMOWIBIO  KaKOW
KauyeCTBEHHON PEAKI[MN €T0 MOKHO OOHAPYKUTh?

Yrto Takoe OTKphITas cucrema?

[ToueMy 0OMEH BEIIECTB M SHEPTUM KUBOW CUCTEMbI C BHEIIHEW Cpenou
ABJISIETCS OCHOBHBIM YCJIOBUEM IOAJCPIKAHUS KU3HU KIIETKU, UCTOYHUKOM
e€ pocTa U pa3BUTHS?

Yro Takoe OCHOBHOM 0OMEH, META0OIN3M U META0OINTHI?

Yrto Takoe mpOMEKyTOYHBIN 0OMeH?

Yrto Takoe BHYTPUKICTOYHBI 0OMEH?

[lepeunciure 3Tanbl OCBOOOXKAEHUS SHEPIHMH XHMHYECKUX CBS3E€H Opr.
CoeTUHEHUN?

OxapakTepu3yuTe COBPEMEHHBIE METOAbI, NPU IIOMOIIM KOTOPBIX
u3ydaeTcsi OOMEH BEILIECTB B )KUBOTHOM OpTaHU3ME.

Urto coboit mpeacrasmisier nukia Kopu. XapaktepeH i OH JJISI MBIIICYHOU
TKaHu? B xakom Buze peanusyercs?

Kakue xene3bl BHYTpEHHEH CEKpELUH YYacTBYIOT B PETyJsiLlUM OOMEHa
YTJIEBOJOB B OpPraHU3Me KUBOTHBIX U YEJIOBEKA?

Yro Takoe MOJIHOIICHHbIE U HETIOJIHOLeHHbIE Oenku? [IpuBeanre npuMepsl.
Kakue aMMHOKHCIIOTBI OTHOCAT K HE3aMEHHUMBIM ISl YeI0BEKa?

KakoBbl Ouonornueckre GyHKIIUN CBOOOIHBIX aMUHOKHUCIIOT?

B kakux mnpomeccax HUCIONB3YIOTCS AMWUHOKHMCIOTHI, ITOCTYIMBIIHE W3
KHIIIEYHUKA B KPOBB?

KakoBa 01151 MOueBHHBI B HEOEITKOBOM a30Te KpoBu? Mouu?

KakoBa posb neyenu B a3otuctom oomene HK?

Tembl 1J11 MOATOTOBKHU pedepaToB:

Butamunsl rpynmnsl A. XUMUYECKOE CTPOEHUE ITUX BUTAMUHOB.
Buramussl rpynmnsl D. XumMuyeckoe CTpOE€HHE 3TUX BUTAMUHOB.

Buramus E, ygactue ero B OKACINUTEIBHO-BOCCTAHOBUTEIBHBIX IIPOLIECCAX.
Buramun K u ero 3HaueHus 1711 CBEpThIBaHUS KPOBHU.

Butamun F u ero posib B uiacTuueckoM 0OMeHe.

Buramun Bi, xwumuueckas mnpupona, ponb TuaMmuHnupodocdara

YTJIEBOJHOM OOMEHE.



7. BurtamuH B, €ro cTpoeHHE U y4acTHE B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkumsIx.

8. Buramunu B3, yyactue ero B oOpazoBaHuM KOSH3UMa A.

9. BuramuH Bs, cTpykTypa M ydacTue B IIEpEHOCE aTOMOB BOJOPOJA B COCTaBE
HA/.

10. Butamun Bs, ero ¢opmbl. 3HaueHuWe i1 OCYIIECTBIICHUS pPEaKIHi
NepeaMUHUPOBAHUSA JEKapOOKCUIMPOBAHUS AaMUHOKHCIIOT.

11. Buramun Bi> kak aHTHaHeMHU4eCcKuil pakTop.

12. Butamua Bc Kak II€pEeHOCYMK METWIBHOW, OKCHMETHUJICHOBOM W
(OpMHIIBHOM TpyIIIL.

13. Burtamun H, ero ctpoenue u pojb B peakiusax KapOOKCHIHNPOBAHUS.

14. Buramun C, cTpoeHHUE €T0 BOCCTAHOBJICHHON W OKUCICHHOUW (opM.

15. XomnuH, ero posib B Ka4€CTBE NOCTABIINKA METHIIBHBIX TPYIIIL

16. Jlunosas kucnoTa, pojib B yIJIEBOJHOM U JIMIIUIHOM OOMEHE.

17. ButamuH Bis, ero yyactue B nepeHOCe OAHOYTIEPOAHBIX (PPAarMEHTOB.

18. B3anMoCBs3b HYKJIEHMHOBBIX KHCIIOT U OEJIKOB.

19. B3auMocBs3b 0OMEHA HYKJIEUMHOBBIX KUCIIOT U YTJIEBOJIOB.

20. BzanmocBs3b 0OMEHa HYKJIEHMHOBBIX KMCIOT U JIMIIHJIOB.

21. B3auMocBs3b OEIKOBOTO U YTIIEBOJJHOTO OOMEHA.

22. BzauMocBs3b 0OMeHa OEIKOB U JHUMHIOB.

23. BzaumocBsi3b OOMEHa YIJIEBOJOB W JIMIKIOB; poJib aneTtui-KoA B 3TOM
porecce.

24. MeTtabonu4ecKkuil ypOBEHb PETyJIsLUN.

25. OnepoHHBIA YPOBEHD PETYJIALIUY.

26. KneTouHslld ypOBEHB PETYJIALIMU IPOLIECCOB KUZHEACATEIBHOCTH.

27. OpraHu3MeHHBIN YPOBEHb PETYIISIIUY.

28. I[lonyJIAMOHHBIA YPOBEHB PETYIISILIUU.

Bomnpocsl k 3k3amMeny

Crarnueckasi OMOXUMHUSA: CTPOeHHE U (PYHKIIUU OHOMOJICKYJT

1. XUMHUYECKHH COCTaB JKUBBIX cHCTeM. Kiaccudukanus XUMHYECKUX
AJIEMEHTOB MO PACHPOCTPAHEHHOCTH B KUBBIX CHCTEMAX. bHOJIOrMYECKOe 3HAYEHUE
BO/JIbl 1 HEOPTraHNUYECKUX COCTUHEHUM.

2. Knaccudukaruss opraHuyeckux COEAUHEHUM Ha OCHOBE CTPOCHMS
VIJIEPOAHOTO CKeJleTa W Hamuuusi  (QyHKIUOHaNbHBIX rpynm. [lonstue o
TFETEPOLMKINYECKUX COCIUHEHUSX, BaXKHEHIIME TMPEICTABUTENIH, OHOJIOrMYECKOe
3HAYEHHUE.

3. KapOoHOBBIE KHUCIIOTHI: KJIacCU(PUKALMS, CTPOCHUE, CTEPEOU3OMEpHUs U
OMOJIOTUUECKOE 3HAYEHHWE BaXKHEUINMX MpejacTaBuTeNeld. BiauMorpeBpaileHue
HACBIIICHHBIX, HCHACBIIICHHBIX, TUAPOKCU- U OKCOKUCIIOT. KauecTBEeHHbIE pEakuy Ha
MOJIOYHYIO M TN POBUHOTPAJIHYIO KUCIOTBHI.

4. AMUHOKHUCIIOTBI: OIIpeJIeTICHUE, OOIUH IJIaH CTPOEHUS, CTEPEOU30MEPHS.
Knaccudukaiuys aMUHOKHUCIOT IO CTPOSHUIO W CBOMCTBAM OOKOBOTO pajuKaa,
KAUE€CTBEHHBIE PEAKLIUH PA3JIMYHBIX IPEACTABUTEIICH.

5. AMMWHOKHCIIOTBI: peaKkuus MOJMKOHIAEHCALIMM, CTPOEHUE MENTUIHON



cBs3u. KadecTBeHHast peakiiys Ha MENTUIHYIO CBs3b. [lepBuuHast cTpykTypa Oelka,
OMOJIOrMYECKOe 3HAaUCHHUE.

6. Bropuunas u TpeTuuyHas CTPYKTyphl Oe€lika: THUIIBI  CBSI3€H,
CTAaOWIM3UPYIOIIUX  CTPYKTYpY, OCOOEHHOCTH  CTPOCHHSI  TJIOOYJSIPHBIX |
bubpuuapHbIX 0enkoB. CTPYKTYpHBIE O€IKM KUBBIX CUCTEM (KOJUIareH, KepaTHH,
¢bubpoun).

7. [IpocThie U CHOXKHBIX OE€JIKH, OCHOBHBIE TPYMIbl CIOXKHBIX OEJIKOB.
YerBepTUUHas CTPYKTypa Oe€jiKa: TPOCTPAHCTBEHHOE CTPOCHHE, THITBI CBS3CH,
CTAOWIIM3UPYIOLIUX CTPYKTYpPY. OYHKIIMOHATILHBIE OCOOCHHOCTH OJTUTOMEPHBIX OEITKOB
(Ha MpUMepe reMOTTI00NHA).

8. KucaoTHO-OCHOBHBIE CBOMCTBA aMUHOKHUCIIOT, IIENTHUJIOB M OCIIKOB,
MOHATHE 00 M303JIEKTPUICCKON TOUKE, OMOJIOTHYECKOS 3HAUYCHHUE.
9. benkn mmasMbl  KpOBH:  TPOUCXOXKJEHHE, OCHOBHBIE  (DPaKIIHH,

OMOJIOrMYECcKOe 3HAaUCHHUE.

10.  Monocaxapubl: Ki1accuduKays mo XMMHIECKON CTPYKTYpe, CTPOCHHE U
OMOJIOrMYecKOe 3HAUYCHHE BaXXHEWIIUMX TMpejacTaBuTeneil. Buuel uzomepuun
MOHOCAaXapHu0B, B3aMMOIIPEBPAIIIEHUE U30MEPOB (Ha MPUMEPE TIIFOKO3bI, pUO03bI UITH
GpyKTO3bI), OMOJIOTUYECKOE 3HAUCHHE.

11. Baxneiimme XUMHYECKHME CBOMCTBA MOHOCaxapusioB  (peakiuu
OKHCIJICHHUSI, BOCCTAHOBJICHHUS, OOpa30BaHUS TIHKO3UIOB M (PochopHBIX 3DUpPOB),
ouonornyeckoe 3HaueHne. KauecTBeHHbIE peakIiny Ha TIIIOKO3Y U GPYKTO3Y.

12.  Onurocaxapujpl: TOHATHE, KIACCUPHUKAIMA IO YUCIy MOHOMEPHBIX
3BEHBEB M BOCCTaHABIHUBAIOIIEH criocoOHOCTH. CTpoeHNe 1 OMOIOTUYECKOE 3HAUCHHE
BAKHEUIIINX TUCAXAPUIOB.

13. Tlonucaxapuabl: KiaccupuKaiys, CTPOCHUE U OMOJIOTHYECKOE 3HAUCHUE
BaKHEUIUX npejcTaBuTeneil. KauecTBeHHas peakius Ha Kpaxmal.

14.  Jlunuael: ompenenenue, kinaccudukamms. [lonstue o crpoeHun u
OMOJIOrMYECKOM  pOJIM  HEOMBUISIEMBbIX — JUOHIOB. Kparkas  XapakTepucTHKa
KUPOPACTBOPUMBIX BUTAMUHOB.

15. JKupHble KHCIOTBI: ONpEIEJICHUE, CTPOeHHE, (HUIUKO-XUMHUUECKUE
CBOMCTBa U OMOJIOTMYECKOE 3HAUCHHE BAXKHEUIIUX MpencraBureneid. KauecTtBeHHas
peakIys Ha HEHACHIIICHHBIC )KUPHBIC KACIIOTHI.

16. Tpurnuuepuabl: CTPOCHHE, CBSI3b MEXKAY CTPOCHHEM U (U3HKO-
XUMUYCCKAMHA CBOMCTBaMH, OHMOJIOTHYECKOE 3HAa4YeHUE. BakHeWIne XWMHUYECKHE
peaKkuy TPUTINLEPHUIOB: TUAPUPOBAHIE, OMBIIICHHE, TAIOTEHUPOBAHHE.

17.  ®ochomumuasr: knaccudukaims, CTPOCHUE, CBSI3b MEXKAY CTPOCHHEM U
(U3UKO-XUMUYECKUMH  cBoWicTBaMH. Ponb  dochomumumor B (GopMupoBaHHH
OMOIOTUYECKUXMEMOPAH U JINTIONPOTEHHOB KPOBH.

18.  JIumompoTenHbI KPOBH: TUIaH CTPOCHUS, MMOHITHE O COCTaBE U (YHKITHIX
OCHOBHBIX KJIACCOB.

19. Crpoenne u (PyHKUMH OHOJOTHUYECKUX MeMOpaH: poJib JIUITHIHBIX,
OEJIKOBBIX U YTIIEBOJHBIX KOMIIOHEHTOB.

20. CmocoOblI TpaHCIIOPTa BEIIECTB uepe3 Ouosiornueckre Mmemopansl. Posb
MeMOpaH B MOJJIEp>KaHUM MOHHOT'O TOMEOCTa3a KJIETKU U BHEKJIETOUYHOM CPEeIbI.

21. A30THCTBIE OCHOBaHHS, HYKJICO3HUJbl U HYKJICOTHIbI: KiaccUpUKaIus,



IIaH CTpOoeHusi, Owuosjorudyeckoe 3HaueHue. [Ipous3BoAHBIE HYKJICOTHUIOB —
OMOJIOTUYECKH aKTHBHBIC BEIIECTBA.
22.  PHK: Buabl, cTpoeHHE, MPOCTPAHCTBEHHAs KOH(MUTYpalUs, THUIIbI
XUMHUYECKUX CBSI3€HM B MOJIEKYJIE, JTIOKAJIU3allus B KJIETKe, OMOJIOTHYECKOe 3HAYCHUE.
23.  JIHK: ctpoenue, nmpocTpaHCTBeHHAs] KOHPUTYpAIUs, TUIIbI XUMAYECKUX
CBSI3€H B MOJIEKYJIE, JOKAIU3aIUs B KJIETKE, OMOJIOrMUYeCKOe 3HAaUCHHE.

JInHamu4yeckast OMOXUMHMSI: MeTA00JIU3M. JH3UMOJIOTUSA U OUOJIOTHYECKOe
OKHCJICHUE

24.  MeTabonusm: ONpECIICHUE, COCTAaBJISIONINE, CBOMCTBA.
KommapTtmentanmzanus Meraboiam3Ma Ha ypOBHE KIETKH — METaboIHuecKue
(YHKUIHMU pa3IUYHBIX KJIETOUYHBIX OpPraHel.

25. MWurerpamusi u  peryiasuuss MeTa0onu3Ma. YPOBHH  PETYJALNU
MeTabonu3Ma: BHYTPUKIETOYHBIH, MEXKKIETOUHBIA, LEHTpajdbHbIA. EauHCTBO
HEPBHOM, SHAOKPUHHOWN Y UMMYHHOUN CUCTEM B PETrYJISILUU METa0O0IN3MA.

26. T'opMmoHBL: ompeneneHHe, CBOMCTBA, KiIacCHU(PHUKALUSA [0 XUMHUYECKOU
npupoze. Kparkas xapakTepucTHKa CTEPOUIHBIX TOPMOHOB.

27. TopMOHBI: MeMOpaHHBIH M BHYTPUKIECTOUYHBIA THUIBI JCHCTBUS Ha
KJIETKU-MUILIEHU, CpPAaBHUTEJbHAS XapaKTepUCTHKA. MeXaHu3smM MeMOpaHHOTO
JEUCTBUSA HA IIPUMEPE AICHWIATIIUKIIA3HON CUCTEMBI.

28. ®DepMeHTHI: ompeseNieHue, CpaBHUTEIbHAS XapaKTepUCTHKa (HepMEHTOB
U He- OMOJIOTHYECKUX KaTaJInu3aToOPOB.

29. ®epmenTsl: ompeaeneHue, crtpoeHue. KodepmeHTbl u  KO(DaKTOPHI,
XUMHYECKassIpUpo/ia U QYHKIIUH.

30. BwutamMmmHEI W BHTAaMHHOIIOJOOHBIE  BEIIECTBA: OIpEICIICHHUE,
Kjaccudukanus, ouongornyeckoe 3HaueHue. KopepmentHas GpyHKUMsS BUTAMUHOB Ha
npumepe pepmenToB nukia Kpeodea.

31. Mexanusm QepMeHTaTUBHOrO Karanuza: teopun ®umepa, Konutanga,
IPOMEXYTOUHBIX coenrnHeHul. CylHOCTh (PEPMEHTATUBHOIO KaTajlu3a C MO3ULUN
TEPMOIMHAMHUKHU.

32. MexnayHaponHas KilaccMUKanuss M HOMEHKJIaTypa (EepMEHTOB:
MPUHIIUI TTOCTPOEHUS, KIACChl U MUGPHl PEPMEHTOB. XapaKTEepUCTUKA U TMpaBUIIA
COCTaBIICHUS] Ha3BaHUK (PEPMEHTOB KaXKIOTO Kiacca (MPUMEpPhl U3 PEaKkiuil IHKIa
KpeOca, rnukosnza, TIIOKOHEOI€HEe3a, OKMUCICHHUS >KUPHBIX KHUCIOT U oOMeHa
AMHHOKHUCIIOT).

33. ®epMeHTHI: 3aBHCHUMOCTb CKOPOCTH (EPMEHTATUBHOM pEaKUud OT
Temnepartypsl, pH, koHneHTpanuu hepmenTa u cyoctpara. YpaBHeHus Muxasnuca —
Menren u Jlaitnyusepa — bepka.

34, Buabsl  perynsuMd  aKkTUBHOCTH  (pepMeHTOB.  CpaBHUTENbHAs
XapaKTEPUCTHKA KOHKYPEHTHOTO M aJUIOCTEPUYECKOrO0 MEXaHWU3MOB PEryIISIIuH,
IpUMEpPBI, OMOJOrHUYECKOE 3HAUCHUE.

35. Bupael peryasiuu akTUBHOCTH (EpPMEHTOB. Perymsiius akTUBHOCTU
(epMEHTOB yTeM KOBAJIEHTHOM MOIU(UKAIUN U HHIYKIUH-PEIPECCUH, TPUMEPHI,
OMOJIOTMYECKOE3HAUCHHE.

36. ®epMeHTHI KPOBU: IPOUCXOKICHUE, OMOIOrHUECKre PYHKIINY, 3HAUCHHE



B JnabopaTopHoil sguarHoctuke. lIpumeHeHue ¢GepMEHTOB Kak aHAIUTHYECKUX

PCAKTHBOB.
37. OTanel HN3BJICYUCHMUS OHCPIUHA u3 IMUTAaTCIbHBIX BCIICCTB.
Imoar OTOBPITCJIBHBIﬁ, HpOMG)KYTO‘lHBIﬁ O6MCH, MI/ITOXOHI[pI/IaﬂBHblf/'I.

Makpospruueckue coequHeHus kietku. Kpearmndocdar: cuHTE3, pacmaf,
OMOJIOTHYECKOE 3HAYCHHUE.
38. AT®: crtpoeHue, myTd oOpa30BaHMUS U HCIOJIL30BaHUS B KIETKE.

CpaBHHTETBHAS XapaKTEPUCTHKA OKHUCITUTEIIEHOTO u cyOcTpaTHOTO
dbochopunupoBanus. Peakuuu cyOctpaTtHoro (ocdopunupoBaHus B TIUKOJIU3E U
nukie Kpeoca.

39. IHukn Kpebca: nokamm3anmus B KIETKE, pEaKIuH, (PEPMEHTHI,
OHOJIOrNYECKOE 3HaYEHUE.

40. Iwuxn KpeOca: perymsmusi, dHEpPreTHYECKUi OamaHc, OMOJOTHYECKOE
3HaueHue. Cesa3pb nukia Kpedca ¢ 0OMEHOM yriieBOJ0B, JIMIIUIOB U OEIKOB.

41. Kodepmentsl Ouonornueckoro okucnenus (HAJT, HAJIOT, DA,
aCKOpOWHOBAasT M JIMIOEBas KHUCJIOTHI, yYOMXWHOH, TE€M): TIOHATHE O CTPOCHHH,

Guonornueckoe 3HayeHue. DHepretHueckas >ddekTuBHOCTs okucnenns HAJT- u
®AJI-3aBUCUMBIX CyOCTpa-TOB B JIbIXaTEIbHOM LIETIH.

42. @®epMEHTHBIE CHUCTEMbl TKAHEBOTO JBbIXaHUS M  OKHUCIUTEIBHOTO
dbochopunupoBaHusi: MOHATUE O CTPOCHUU, ACHUCTBUE B YCJIOBHUAX COMPSIKEHUS U
paso0rieHus, OMoIOTHIeCKOe 3HaUeHUE. XeMruocMoTndeckas Teopus 1. Murtuemna.

43. TlonsTtue o KCeHOOMOTHKAX, OMONTOTHYECKas POJIb. DTambl METadoIu3Ma
TUTIO(PMIBHBIX KCEHOOMOTHKOB: PEAKITUN OKUCIICHUS U KOHBIOTAITUU. DTAaHOJ: CXeMa |
sHepreTuueckuii 6ananc okucaenus no CO» u HyO.

44, MuUKpOCOMAIIbHOE OKHCJICHHE: CYIIHOCTh M OMOJIOTMYECKOE 3HAUYCHUE
MOHO- W JIMOKCUT€HA3HbIX peakiuid. Polb MOHOOKCHMIE€HA3HBIX PEAKIHN B
MeTa00IM3Me KCEHOOMOTUKOB (Ha IpuMepe 0eH3011a).

45.  IlyTu ucnonb30BaHUs KUCIOPOa B PEAKIIUSIX OMOJOTHYECKOT0 OKUCIICHUSI.
CBOOOAHOpAIUKATBHBIN IMyTh MCIOJIB30BAHUS KHUCIOpPOJA B KIETKE: CYIIHOCTh U
OHOJIOTHYECKOE 3HAYCHUE.

46. AHTHOKCHJIAaHTHAas 3ammrTa KJIETKU: dbepmeHTaTUBHOE u
He(hepMEHTATUBHOE 3BEHbS, POJIb BUTAMUHOB U MHUKPORJIEMEHTOB, OHMOJIOTMYECKOE
3HAYEHUE.

JuHamMu4ecKkasi OMOXUMHUS S

O0MeH yri1eBoO/10B, JIMIIH/I0B, 0€JIKOB U HYKJIEHHOBBIX KHCJIOT.

Bbuoxumuueckue uccjieJ0BaHUA B MeITMLIHHE

47.  OOMeH yrieBo0B B KJIETKE: TJIMKOJIN3, JOKAIU3ALMS B KIIETKE, PEAKIIIH,
dbepMeHTBI, OUOJIOTUYECKOE 3HAUCHHE.

48. OOMeH yraeBOJOB B KIETKE: TIIMKOIU3 a’pOOHBI W aHa’pOOHBIM,
perynsiuus, O>HEpreTMYeckuid OamaHc, Ouosiorudyeckoe 3HaueHue. bpoxenue:
MOHATHE, CXOACTBOC IITMKOJIMU30M U OTJIHYNE OT HETO.

49.  OOMeH yI7IeBOIOB B KIIETKE: cxeMa oOMeHa TIok030-6-pocdara. [Tonstue
o eHTo30(ocaTHOM MyTH, CHHTE3€ U pacmajie TIMKOreHa, OMOIOTHIeCKOE 3HAUCHHE.



50. OOMeH yTrieBOJIOB B KJIETKE: cXxeMa 0OMeHa MUPOBUHOTPATHON KHUCIOTHI.
Peaxiiuu o6MeHa MOJIOUHOM KUCIIOTHI B Pa3JIMYHBIX TKaHIX. DHEPreTUYeCKUi OanaHc
okuciienuss MojiouHo kuciotrel g0 CO> m H>O. Ilukn Kopu, Ouomormueckoe
3HAYCHHUE.

51. OOMeH yrieBOJOB B KIIETKE: TJIIOKOHEOTeHE3, PEaKIMH, CyOCTpaThl,
(dbepMeHTBI, peryJsius, OM0JIOrHYeCcKOe 3HAaUCHHUE.

52.  Poab TOpMOHOB ¥ HEPBHOM CUCTEMBI B PETYJIAIMH YIIIEBOJIHOIO OOMEHa.
buoxuMmudeckue mokaszatelid KpPOBHU, XapaKTEpU3YIOIIUE COCTOSHUE YTIJIEBOJIHOTO
oOmeHa.

53. OOMeH uMNHUIOB B KJETKE: OKHCIEHUE >KUPHBIX KHUCJIOT, HTallbl,
JIOKaIu3anus

B KJIETKE, peaKIuu, PepMeHTHI, OMOIOTHIECKOE 3HAUCHHUE.

54. OOMeH IUNUA0B B KIETKE: OKUCIEHUE )KUPHBIX KUCIIOT, YHEPreTUYEeCKUI
Oamanc (Ha TIpUMEpe OKHUCICHUS JIMHOJCHOBOW KHUCIOThI). (CpaBHUTENTbHAS
XapaKTePUCTUKA YTJIEBOJIOB U JIMITHUIOB KaK UCTOUYHUKOB SHEPTHH B KIIETKE.

55.  OOMeH IUNUIOB B KJIETKE: cXeMa 0OMEHa alleTUIIKOPH3UMa A, TIOHSTHE O
CUHTE3€ JKUPHBIX KHUCIIOT, CPaBHUTENIbHAS XapaKTEpPUCTUKA CUHTE3a W OKHUCIICHUS,
Oouonormueckoe 3HaueHWe. HeszamMeHUMbIE JKHPHBIE KHUCJIOTBL: CTPOCHHE U
OMOJIOrMYecKOoe 3HAaYCHHUE.

56. OOMeH nMNUAOB B KIETKE: TOHATHE O CHHTE3e U pacnajie
TPUTIHMIICPUIOB, YCIOBHs, OHOJOTHYECKOE 3HA4YCHHE. DJHEPreTHdecKuil OanaHc
okucnenus raunepuna 10 COx u HO.

57. OOMeH IUNHUI0B B KJIETKE: CXeMa 00OMeHa alleTHIKOYH3UMa A, ITIOHITHE O
CHUHTE3€ XOJIECTEPHWHA, IYTH €ro TOCTYIUICHWS W WCIOJB30BaHMS B OpTraHU3ME,
OMOJIOTUYECKOE 3HAUYCHHUE.

58. OOMeH nTuUnuUI0B B KJIETKE: CXeMa OOMeHa aleTUIKOPH3UMa A, CTpOEHUE
KETOHOBBIX TeJ, MOHATHE OO0 WX CHUHTE3e M pacmnaje, OUOJIOTMYECKOE 3HAYCHUE.
DHepreTuyecKkuil 6alaHc OKHUCICHUs TUIpokcuMacisiHoil kucinoTsel 10 CO2 u H>O.
KauectBeHHas peakiusi Ha KETOHOBBIE TeJa.

59. Poab TOpMOHOB M HEPBHOW CUCTEMBI B PETYJALMH JUIUIHOTO OOMEHa.
buoxumuyeckue MokazaTend KpOBH, XapaKTEPU3YIOIIME COCTOSHHUE JIUIUIHOTO
oOMeHa.

60. OOMeH aMHMHOKHCJOT B KIETKE: pEaKluu AeKapOOKCHINPOBAHMS,
dbepMeHThl, Ouojornueckoe 3HaueHue. Mcrmoab30BaHWEe aMUHOKHUCIOT JJII CHUHTE3a
OMOJIOTHYECKH aKTUBHBIX BEMIECTB (HAa IPUMEPE aApCHATNHA WIIH alleTUIIXOJIHHA).

61. OOMeH aMUHOKHCIIOT B KJIETKE: PEaKI[UH IepeaMHUHUPOBaHMS, (DEPMEHTHI,
omonornyeckoe 3HaueHwe. Cyapba 0€3a30THCTOrO OCTaTKa  aAMHUHOKHCIIOT.
KeToreHnnsie 1 ritOKOTeHHBIE aMUHOKHUCIIOTHI.

62. OOMEH aMHHOKHUCIIOT B KJICTKE: ITOHATHE O 3aMCHUMBIX, HE3aMCHUMBIX,
YaCTUYHO M YCJIOBHO 3aMEHHMBIX aMHHOKHCIIOTax. Peakiuu cuHTe3a 3aMEHUMBIX
amunokuciot (Ha nmpumepe ['JIY, I'JIH, ACII, AJIA). CBa3p oOMeHa aMHUHOKHUCIIOT €
00OMEHOM YTJIEBOOB U JIUIHJIOB.

63. OOMEH aMHUHOKHCIOT B KIETKE: pEaKIUu TMPSAMOr0 W HEIpPSIMOTro
Je3aMUHUPOBaHUs, (epMeHThI, Ouonorudyeckoe 3HaueHue. OOpa3oBaHHEe aMMHaKa,
€r0 TOKCUYHOCTD U IyTH 00€3BPEIKUBAHUS.



64. OOMeH aMMHOKHUCIOT B  KIETKE: LHKJI MOYEBUHOOOPA30BAHMS,
JOKaJIM3allys B OpraHu3Me, peakiuu, GepMeHTbl, OMOJIOrHYECKOe 3HAUEHUE, CBA3b C
peakuusMu ae3aMUHUpoBaHus 1 1ukioM Kpebca.

65. buocunte3 Oenka: Kparkas XapaKTePUCTHKAa OCHOBHBIX JTarloB.
[ToctrpancnsunonHast Moaupukanus 1 GO IuHT OEIKOB.

66. Ilpoteonus: Bumbl, pepMeHThI, Onosioruueckoe 3HaueHue. OCoOEHHOCTH
Karabonu3zMa Oenka B Ju30cOMax W mporeacomax. Ilytu ucnonb3zoBanHus (onzaa
AMUHOKHCIIOT B KIIETKE.

67. OOMEH HYKJIEMHOBBIX KHCIOT: OMOJIOTHYECKOE 3HAUEHUE HYKJIEOTH]IOB,
MOHATHE O CHUHTE3€ M pacmajae HYKJICOTHIOB, PEaKlMu OO0pa30BaHHUA KOHEYHBIX
IPOYKTOB OOMEHA.

68.  Pomp ropMOHOB B perymsnuu 0eaKoBOro oOMeHa. A30THUCTBIA OanaHcC.
HcTOYHUKH TOMHOLIEHHOTO mNHIIEBOTO Oenka. KoHedHble MPOIYyKTHI a30THUCTOTO
oOMeHay 4esioBeKa.

69. buoxuMuyeckue TOKa3aTelud KpPOBH, XapaKTEPU3YIOIIHUE COCTOSHUE
0enkoBorooomMeHna. OCTaTOUHBIM a30T IUIa3Mbl KPOBU U €0 KOMIIOHEHTBHI.

KpoBb kak 00bEeKT OMOXMMHUYECKOTO HcciaenoBaHusl. OTiIMUns M1a3Mbl U CBIBOPOTKU
KpoBU. MuHepaiabHble BEIIECTBA KPOBH, OCOOCHHOCTH pAcCIpEeiesiCHUs MEXIY
IUIa3MOU U KJIETKaMHU, OMOJIOTHYECcKast poJib.
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