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1. HACITIOPT ®OHJAA OHEHOYHBIX CPEJICTB

1.1. O6a1acTh NPUMEHEHUSA

®onn  oneHouyHsix cpeacts (OPOC) — HeoTbemiieMas dacThb padouei
IpOrpaMMbl  JUCHHIUTAHBI  (MOIYJsl) «XWUMHUYECKHE OCHOBBI OHOJIOTHUYECKUX
IPOIECCOB» W TpeIHAa3HaueH /I KOHTPOJISS H OIEHKM 00pa30oBaTEIIbHBIX
JOCTHKEHHUH CTYIEHTOB, OCBOMBIINX MPOTPaAMMYy JUCIUILTAHBI (MO JIS).

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

[enp ®OC — yCcTaHOBUTH COOTBETCTBUE YPOBHSI MOATOTOBKH O0YYaromerocs
tpeboBanusiM PI'OC BO OakanaBpuar mo HampabieHuio noarotoBku 44.03.05
[lenarornueckoe oOpa3zoBanue (C AByMs MPOPUISIMU MOATOTOBKH), YTBEPKIACHHBIM
npukazoM MuHuUCTEpcTBa oOpa3oBaHusi U Hayku Poccuiickoit denepanuu ot 22
dbeppasisg 2018 1. No 125 (c uzmenenusimu u jonosiHeHUsMu) u [IpodeccnonanbHbIM
CTaHJApTOM, YTBEpKIEHHBIM IIpukazom MuHncTepcTBA Tpyla MU COLHAIBHOU
3auuThl  Poccuiickoit  ®enepaunn  «OO0  yTBepkKAE€HHU MPO(ECCHOHATIBLHOTO
cranaapra» ot 18 okta0ps 2013 r. Ne 5441 (c U3MEHEHUSAMH U JOTIOTHEHUSIMH).

1.3. [lepeyens kommneTeHI Ui, (opMHupyeMbIX B TMpolecce OCBOEHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI

[Iporiecc ocBoeHUsT AUCIUIUIMHBI HANpaBJIeH HAa (OPMUPOBAHHE CIETYIOIMINX
KOMIETEHIIUM U UHAUKATOPOB UX JIOCTUXKECHHUS:

Koa mo ®I'OC BO ‘ NHauKaTop 10CTHKEHHUS

ObmenpodeccuonanbHbIe

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

[IpodeccuonanbHbie

OIIK-4.1
OIIK-4.2
IT1K-4 OIIK-4.3
OIIK-4.4
OIIK-4.5

1.4. dranbl ¢dopMupoBaHMS KOMIIETEHIMH W CPeACTBAa OLECHUBAHUSA
YPOBHS UX ¢ OPMHPOBAHHOCTH

KonTpoabHo-0o1eHOYHBIE

Jransl popMupoBaHus komnereHuuii | Komnerenuuu
cpeacTBa / cnocod OneHUBAHUSA

PA3JIEJI 1. CtaTtuueckast OMOXUMUS OIIK-8 YCTHBIN ONpoc, 3amuTa
[1K-4 mabopaTOPHBIX paboT, MPOBEPKA
CaMOCTOSITENILHOM pabOThI
PA3JIEJI 2. Jlunamudeckass OMOXUMHUS OIIK-8 YcTHBIN onpoc, 3amura
I1K-4 n1abopaTOpHBIX PaboT, MPOBEPKA

CaMOCTOSITEIbBHOW pabOThI

PA3JIEJI 3. nTerpauust U peryisuus OIIK-8 YcTHBIM Onpoc, 3amuTa




IPOIIECCOB OOMEHA BEIECTB I1K-4 n1a0opaTOpHBIX PaboT, MPOBEPKA

CaMOCTOSTEILHOM pa6OTBI

Texkyuias arrecranus OIIK-8 YcTHBIN onpoc, 3ammTa
I1K-4 71a00paTOPHBIX paboT, MPOBEPKA
CaMOCTOSITENIbHOW PabOTHI
IIpomeskyTOouHAsE aTTeCTALMS OIIK-8 DK3ameH
IT1K-4

1.5. Onucanue nokasarteseil GopMupoBaHus KOMIETEHIIUIH

Koa xkoMnereHnnn

Pe3ysbTaThl ¢hOPMHPOBAHHOCTH

OIIK-8

3HaeT: cofeprkaHue, TEOPETHUECKUE U MTPAKTUYECKHE OCHOBBI XUMHUYECKUX
JUCLUIUIMH; CPEACTBAa U METOJbl O0YUYEHHUS; METOAbI KOHTPOJIS, OLEHKH U
JIMarHOCTUKU pe3yJbTaToB 00yueHHUs XUMUHY; 0COOEHHOCTH
npodeccCHOHANBHOM  J€ATEeIbHOCTH B OOpa3oBaHMM; TpeOOBaHMS K
poecCHOHAbHOM KOMIIETEHTHOCTH B cdepe 00pa3oBaHUs;, MyTH HU
CpE/CTBa €€ U3YUYEHUS U Pa3BUTHSL.

Ymeer: oTOuparh yueOHBIH MaTepuall, KOHCTPYHPOBaTh COJCpXKaHUE
ypOKa B COOTBETCTBUU 33aJaHHBIMH ILEISAMH M 33/Ja4aMd XUMHYECKOTO
00pa3oBaHUs, HCIOIB30BaTh pazHOOOpasHbIe METOABI, (OPMBI, CpeACTBa
JMarHOCTUKU, MOHUTOPHUHIA, KOHTPOJIS, U3MEPEHHUS M OLEHKH Yy4eOHbIX
JOCTIDKEHUH ydaluxcs; pemaTh Npo(ecCHOHANbHbIE 33Jaud C y4eTOM
Pa3INYHBIX KOHTEKCTOB; POEKTHPOBAThH MyTH CBOETO
MPOPECCUOHAIBHOTO PA3BUTHSI.

Bnameer HaBpikamm: oTOOpa ydeOHOrO Marepuansa W OCHOBAMHU
yIpaBJIEHUS MPOLECCOM OOYYEHHUs; TEXHUKOW M METOAMKON NPOBEIECHUS
ypoKa H JEMOHCTPAllMd XWMHUYECKOTO OKCHEPUMEHTa C y4eTOM
0€30aCHOCTH €ro NMPOBEJCHHUS.

[1K-4 3HaeT: co/iepKaTelbHbIe, METOA0JIOTHYECKHE U MUPOBO33PEHYECKUE
ACTIEKThl XUMHUECKUX U OMOJIOTHUECKUX HaYK.
YMeerT: ycTaHaBIMBAaTh U aHATU3UPOBATH MEXIMCIUIUIMHAPHBIE CBSA3H B
00J1aCTH XUMHH U CMEXHBIX HayK Ha OCHOBE UCCIIEI0BATEIbCKON U
METOJI0JIOTUYECKOU 1A TEIBHOCTH.
Bnageer HaBBIKaMH: MHTEPIPETALU COBPEMEHHON XMMUYECKOW KapTHHbI
MUpa, MO3BOJISIONIEN paccMaTpuUBaTh BCE XMMHUYECKHE IMPOLIECCHl B HX
€IMHCTBE U B3aUMOCBSI3M; COOTHOCUTh XHUMHYECKYI0 KapTHHY MHUpPA C
€CTECTBEHHOHAYYHOW KAPTUHON MUPaA B IIEJIOM.
1.6. Kputepuun ouneHMBaHMSI KOMIIETEHIIMIi Ha Ppa3HbIX 3JTanax HX
(popmupoBanus
Koaunuecrso
Bup yueOHoit padoTbl 0a/1;10B
O®0O0 | O0-390 300
BrInosiHeHne npakTHUeCKuX U JIabopaTopHBIX padoT ¢ X 50 50 —
3alUTON
CamocrosrenbHas padoTa (IpoBepKa KOHCIIEKTOB, YCTHBIN 10 10 —
0onpoc)
OK3aMeH 40 40
Bcero: 100




HaxonureanHas cucrteMa ounenuBanus mo 100-0ajabHOM mKajiae

YerpipexOanbHas
cHCTeMa OLleHHBAHUSA
IK3aMeHa

100-6anabHas
IKaJja

BykBeHHasl IKAJIa, COOTBETCTBYIOIIAST
100-6anbHOM MIKAaJIe

Cucrema
OLeHUBAHUS
3ayera

OTINYHO

90-100

A — OTIIMYHO — TEOPETUYECKOE COJICPIKAHKE
Kypca OCBOEHO TIOJIHOCTEIO, Oe3 po0eIios;
HEOOXOIUMBIC MPAKTHYCCKUE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHaioM c(hopMUPOBaHbI;
BCE MPEIyCMOTPEHHBIC IPOrpaMMOi
00yueHHs yueOHBIC 3aJJaHUs BHITOTHCHEI,
Ka4eCTBO UX BBIMOJHEHHS OLIEHEHO YHUCIIOM
0aJII0B, OJIM3KUM K MAaKCHMAaJIbHOMY

Xopomio

83-89

B — o4eHB XOPOLIO — TEOPETHYECKOES
coziepKaHne Kypca OCBOCHO ITOJIHOCTEIO, 0e3
po0eIoB; HEOOXOIUMBIE TPAKTHICCKHE
HaBBIKU Pa0OTHI C OCBOCHHBIM MaTepHAaIOM B
OCHOBHOM C(DOPMHPOBAHBI; BCE
NpeyCMOTPEHHBIE TIPOrpaMMON 00ydeHHs
y’-Ie6HI>IC 3aJlaHus BBIIIOJITHCHBI, KAUCCTBO
BBITNIOJIHCHUS 6OJ'II)IHI/IHCTBa N3 HUX OICHCHO
YHCIIOM 0aJIJIOB, OJIM3KUM K MaKCUMaJIbHOMY

Xopowo

75-82

C — X0po11I0 — TEOPETHUYECKOE COTCPKAHKE
Kypca OCBOEHO TIOJTHOCTHIO; HEKOTOPhIE
MPaKTUIEeCKHE HABBIKM PAOOTHI C OCBOCHHBIM
MaTepHalioM C(OPMHUPOBAHBI HETOCTATOTHO;
BCE MPEIyCMOTPEHHBIC TIPOTPaMMOit
0o0ydeHHs ydeOHBIC 3aJaHNs BHIITOTHCHEL,
Ka4eCTBO BBIIIOJIHEHNS HU OJHOTO U3 HHUX HE
OLIEHEHO MUHHMMAJIBHBIM YKCJIOM 0aslIoB,
HEKOTOPBIC BUJIBI 33JIAaHUH BBITIOJTHEHHI C
OIINOKaMH

Y 10BIIETBOPUTEIBHO

63-74

D — ynoBieTBOpUTENBEHO — TEOPETHYECKOE
CoJIep;KaHue Kypca OCBOSHO YaCTUYHO, HO
poOesbl He HOCAT CYILECTBEHHOTO
XapakTepa; He0OX0JUMBbIE MPAKTUUECKHE
HaBBIKH Pa0OTHI ¢ OCBOEHHBIM MaTepHajioM B
OCHOBHOM c(hOpMHPOBAHBI; OOJIBIINHCTBO
MPEelyCMOTPEHHBIX TPOTPaMMOi 00ydeHNs
Yy4eOHBIX 331aHUH BBITIOJIHEHO, HEKOTOPHIE 3
BBITIOJTHEHHBIX 3aJJaHUH cOJIep)KaT OIHOKH

Y,I[OBJ'ICTBOPI/ITGJ'ILHO

50-62

E- nocpenctBeHHO —TeopeTHIecKOe
CoJIepKaHne Kypca OCBOCHO YaCTHYHO;
HEKOTOPHIE IPAKTUUECKHE HABBIKU paboTHI HE
c(hOpMHUPOBAHBI, MHOTHE TIPEAYCMOTPEHHBIE
y4eOHOi1 mporpamMmoit 00y4eHus yaeOHbIe
3a/IaHMs HE BBITIOTHEHBI JJHOO Ka4eCTBO
BBITTOJTHEHHBIX HEKOTOPBIX U3 HUX OIIEHEHO
9rcIoM 0aIoB, OJIM3KUM K MEHUMAJIEHOMY

3aureHo

HeynosnerBoputesbHo

21-49

FX — Hey1OBIIETBOPHUTENHEHO — TEOPETHUECKOE
CoJIepKaHne Kypca OCBOCHO YaCTHYHO;
HE0OX0ANMbIe MPAKTHYECKHE HABBIKU pabOThI
C OCBOCHHBIM MaTE€pHaJIOM He
c(hopMUpOBaHbI; OOJIBIIMHCTBO
MPelyCMOTPEHHBIX Y4eOHON TporpaMMoi
00ydeHust yueOHbIX 3a/laHUI HE BBINOJIHEHO
100 KauecTBO UX BBITIOJIHEHHUS OLICHEHO
YUCIIOM 0aJI0B, OJU3KUM K MUHUMAJILHOMY;
MPU JOMOJTHUTEIBHO CAMOCTOATEILHON
paboTe HaJ MaTepHaIoM Kypca BO3MOKHO
MOBBIIIEHNE KaU4€CTBA BBITIOJIHEHUS yIEOHBIX
3aJaHui

HeyoBneTBOpUTENBEHO

0-20

F- HCYIOBJCTBOPUTCIBHO — TCOPCTUYCCKOC

He 3auteno




CoJIep;KaHue Kypca HE OCBOCHO;
HEO0OX0ANMBIE MPAKTHYECKHE HABBIKU pabOThI
He c()OPMHUPOBAHBI; BCE BBHITIOIHEHHBIE
yueOHbIe 3aJJaHusl CoJepKaT IpyOble OIIMOKY;
JIOTIONTHUTENNbHAS CAMOCTOsITeNIbHAs paboTa
HaJ MaTepHajoM Kypca He NPUBEJET K
KaKOMY-TH00 3HaYNMOMY HOBBIIICHHIO
Ka4ecTBa BBHIIOIHCHHUS YUCOHBIX 3aJaHUH
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2. KOHTPOJIBHO-OLIEHOYHBIE CPEACTBA
2.1. OneHoYHBbIE CPeCTBA TEKYIIEr0 KOHTPOJIs

IIpuMepHBbIe BONPOCHI JI1 YCTHOTO ONPOCca
buonornyeckue QyHKIIMN OEITKOB.
Knaccudukanus OenkoB: MTpOCTbIE U CIOXKHBIC, TJIOOYJSpHBIE U
(GuOpUWIISIpHBIE, MOHOMEPHBIE U OJIMTOMEPHBIE.
Ctpoenue OenKoB.
Tumbsl BHyTPUMOJIEKYJISIPHBIX CBS3€H, MOAIEPKUBAIOIINX CTPYKTYPHI OelKa.
AMMWHOKHUCIIOTHI, BXOSIIUE B COCTaB Oelika, UX Kiaccudukamus no (Gu3uKo-
XUMHUYECKUM CBOMCTBAM.
3aBUCUMOCTBH OMOJIOTMYECKUX CBOMCTB OEJIKOB OT MEPBUYHOUN CTPYKTYPHI.
OcoOenHocT (EpPMEHTATUBHOTO KaTajin3a (akTUBHBIM LEHTp (depMeHTa,
STanbl PEPMEHTATUBHOTO KaTalu3a, (hepMEeHT-CyOCTpaTHBIN KOMIUIEKC, YHEPTHUs
AKTUBALIMN).
MexanuzmaencTBus GepMeHTOB.
CrneunduyHocts pepMeHTOB.
Knaccudukanus u HomeHkinarypa (pepMeHTOB.
CrtpykTypHas opranu3aius (epMeHTOB.
[IpocTbien cioxHble (HEPMEHTHI.
Ponb anodepmenta u koaktopa B PyHKIIMOHUPOBAHUHU (DEPMEHTOB.
KodepmeHnTHbie GyHKIIMM BUTAMHUHOB, HIOHOB METAJLJIOB.
Kunetnka (hepMEHTaTUBHBIX PEAKIIMA.
Perynsiust aktuBHOCTH (DEpMEHTOB.
Nurubutopel  pepMeHTOB: 00paTUMble, HEOOpaTUMbIe, KOHKYPEHTHBIE,
HEKOHKYPEHTHBIE.
JlexapcTBeHHBIE TpenapaThl KAK UHTHOUTOPBI (PEPMEHTOB.
AxTuBanus GepMeHTOB.
Merabonuzm. Katabonusm u anHabomu3M.
Makposprudyeckrue COeIMHEHUS.
Karabonu3M OCHOBHBIX MUIIEBBIX BELIECTB - YIIIEBOAOB, )KUPOB, 0ETIKOB.
Cneunduueckue nytu katabonuszma (10 oOpa3oBaHUs NMUpyBaTa W alETUII-
KoA) u oOuiem nytu kaTabonau3ma.
OxkucnurensHOe 1eKapOOKCUITMPOBAHUE MTUPOBUHOTPATHON KUCTIOTHI.
[HutpatHpii 1K (MK JU- W TPpUKApOOHOBBIX KHUCIOT, Uk Kpebea):
MOCJIEIOBATEIBHOCTD PEAKIINA, XapaKTepUCTUKA (PEPMEHTOB.
buonorunueckoe 3nauenue nukia Kpeodca.
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60.

CBsi3b MeXIy OOIIMM MyTeM KaTtaOoyu3Ma U LENbI0 MEPEeHOca JIEKTPOHOB U
MIPOTOHOB.

MexaHu3M perymsiuy MUTPATHOTO ITHKIIA.

CTpyKTypHas OpraHu3anusi ApIXaTeIbHOMN e MUTOXOHIPUI
Knaccudukanus okcumopemykras: OKCHAA3bl, NETHAPOTEHA3bI, TEPOKCHUIA3HI,
okcureHasbl. MIx Omomornueckas posb.

MecTo TOpMOHOB B CHCTEME PETYIISAIIMU MeTa0oan3Ma 1 (PYHKITUU OPTaHOB.
Knerku-mumien # KJIETOYHBIE pELENTOpbl TOPMOHOB: MEMOpPaHHBIE,
[UTOIJIa3MaTHYECKHUE, PELIETITOP UHCYJIMHA.

Knaccudukanys ropMOHOB IO XUMHUYECKOMY CTPOEHHUIO.

MeMOpaHHbBIi MEXaHU3M Mepejayll TOPMOHAJIBLHOTO CUTHAJIA B KIIETKY.

Ponp BTOpUYHBIX MecCeH/KEpPOB (IMKIMYecKue HykiIeoTuabl, Cat+,
uHo3uToNocdarsl, MUANUITIUIECPOJBI) B peaau3alud TOPMOHAIBHOTO
addekra.

Merabomnyeckne N3MEHEHHUS B OTBET Ha CUTHAJILHBIC MOJICKYJIBI.
buonornyeckasi IEeHHOCTh OCITKOB.

3aMeHUMBIC I HE3aMEHUMBIC aMIUHOKHUCIIOTHI.

Hopmel Oenka B muTanum.

ABOTHUCTHIN OaslaHC

ITepeBapuBaHue 0€JIKOB: 0COOCHHOCTH MPOTEOTUTUUECKUX (DEPMEHTOB.
[Iporennassl - MENCUH, TPUIICUH, XUMOTPHUIICUH; TPOPEPMEHTHI TPOTEHUHA3
U MEXaHHU3M WX TMPEeBpalieHus B PepMeHTHI.

DK30MeNnTUAA3kI.

Crnenn(puIHOCTD JEHCTBUSA MTPOTEA3.

BcacsiBaHre aMUHOKUCIIOT.

JlnarHoctuyeckoe 3HAUYCHHE aHajIn3a JKENyJA0YHOTO COKa: COCTaBIISIOIINE
oO011el KUCTIOTHOCTH KEITYJJOYHOTO COKa, QYHKIUU COISTHOM KUCIIOTHI.
KaTtabonn3M aMHMHOKHCIIOT.

OKHCIUTETHLHOE Ie3aMUHUPOBAHNE AMUHOKHUCIIOT.

['myramarnernaporenasa.

HemnpsiMmoe ne3aMuHUpOBaHUE aMUHOKHCIIOT, TTOCJIEIOBATEILHOCTh PEAKITUH,
dbepMeHTbI, OM0JIOTHYECKOE 3HAUCHUE.

TparncaMMHUPOBaHHE AMHHOKHUCIIOT.

CrnennpuIHOCTh TpaHCAMUHA3.

3HaueHHUE PEaKINii TPAHCAMUHUPOBAHUS.

Knuanueckoe 3HadeHHWe OMpeAeNeHus aKTUBHOCTH TpaHCAaMHHA3 B
CBIBOPOTKE KPOBH.

JlexapOOKCUIMPOBAHNE AMUHOKHCIIOT M IX TTPOU3BOIHBIX.

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

Poip OMOTCHHBIX aMUHOB B PETYJISIIIM (PYHKITUH.

WNHakTuBanus  OMOTGHHBIX  aMHUHOB  C  ydacTHeM  ()epMCHTOB
MoHoamMuHookcuaas (MAO) u nuamunookcuaas (J{AO).

OOpa3oBaHuE€ KOHEYHBIX MPOAYKTOB a30THCTOrO0 OOMEHA: COJie aMMOHHS U
MOYEBHUHBI. BUOCHHTE3 MOYEBUHBI.

CBsi3b  OPHUTHMHOBOIO IHMKJIa C MpeBpalieHusIMA  (QyMapoBOl



61

67.
68.

69.
70.
. KpeaTnHuH kak 0JJuH 13 KOHEUHBIX TPOJYKTOB a30TUCTOrO0 OOMEHA.
72.

71

73.
74.

75.
76.

7.
78.

79.
80.
81.
82.
83.
84.

85.

86.
87.
88.
89.
90.

aCHapaFI/IHOBOfl KHCIIOT; MPOUCXOKIACHHUC aTOMOB a30Ta MOYCBUHBEI.

. Hapymienunst cuHTe3a U BBIBECHUS MOYEBHUHBI.
62.
63.

64.
65.
66.

OcTaTouHbIi a30T.
['unepamMmmonuemun. A

30TE€MUS: OTPEACIICHNE, BUBL: MPOIYKIIMOHHAS, PETCHITMOHHASL.
OcHOBHBIE HICTOYHUKH aMMHaKa B OpraHu3Me.

Bpemennoe 00e3BpeKMBaAHHEC aMMHaKa: BOCCTaHOBUTEIIHHOE
aMUHUPOBAHUE; TPaHCPCAMHUHHUPOBAHHE, CHHTE3 TJyTaMHHA; CHUHTE3
acraparvHa; rir0K030-aJIaHUHOBBIN IIUKIL.

IlenTpanpHas poJib TIIYyTAMUHOBOM KHCJIOTHI B  00E3BpPE)KHBAHUU
aMMUaKa.

['myTamuH Kak TpaHcropTHas ¢popMa aMMHUaKa U JJOHOP aMUAHOU IPYIIIbI
IIPU CUHTE3E Psiia COSAMHEHU.

OO0pazoBanue KpeaTuHa u kpeatundocdara.

Kpeatundochokunasza, ee n30hopmsl.

KJIMHUKO-TMarHOCTUYECKOE 3HAUEHHE B MOYE M TUIa3ME€ KPOBU KpEaTHHA U
KpeaTUHUHA.

OOmeH (eHnnanaHuHa U TUPO3UHA.

Hcnonb3oBaHne TUPO3WHA ISl CHHTE3a KATEXOJIAMHHOB, THUPOKCHHA,
MeJIaHUHA.

Pacnag Tuposuna 10 pymMapoBoii U alleTOyKCyCHOM KHUCIIOT.
HacnenctBennsie HapyiieHus ooMeHa QeHmnanannia ((eHUIKETOHYpHs) U
TUpPO3WHA  (TUPO3WHEMHS, AQJIKANTOHYPHS, aJbOMHU3M, MHUKCeIeMa,
KPETUHH3M).

Oxkcua a30Ta Kak IPOIYKT METa00JIM3Ma JKUBOTHBIX KJIETOK.

Ero ¢usuko-xumudeckas xapakTepuUCTHKa, 00pa30BaHHUE, XapaKTepUCTUKA
NO- cunTeTas. MexaHu3Mm peryisiTOpHOro IEMCTBUS OKCUIA a30Ta.
VYri1eBojibl, 0COOEHHOCTU CTPOEHHUSI, KITACCU(PUKALIMSL.

OcHOBHBIE YIJI€BOABI MMHIIN: IEPEBAPUBAEMBIE U HETIEPEBAPUBAEMBIE.
[IepeBapuBaHue yriieBOAOB.

Henepenocumocts caxapos.

OcHOBHBIE YIJIEBO/IbI OPTaHU3Ma, UX KiIacCU(pUKALMs, OUOIOTrHYecKas poJib.
['mroko3a kak BakHEHIIUN METabOJUT yIJIeBOJHOrO oOMeHa: o0Iias cxema
MCTOYHUKOB U MyTEW pacX0J0BAHUSITIIOKO3bl B OpTaHU3ME.

['mukoreH - pe3epBHBIM MoJMcaxapujl, €ro pacnpocTpaHEHUE B TKaHAX
opraHusma.

buocuHTes rmukorexa.

Mobwunuzarus TIMKoreHa.

Perynsauusa 3Tux mpoueccos.

['MKOTreHO03bI U arIMKOT€HO3BI.

AspoOHBIH pacmaj - OCHOBHOM MyTh KaTab0JIM3Ma TIIOKO3bI.
[TocnemoBatenbHOCTh peakuii 70 o00pa3oBaHus mUpyBaTa (adpoOHBIN
[VIMUKOJIN3), JJaJiee CXEMATUYHO.



92. ®u3HOIO0rNYecKoe 3HaYeHUE a’dpOOHOTO paciaja TI0KO3bI.

93. AHa’poOHBII pacmaj TIIOKO3bI (aHA3POOHBIN TIIUKOJIN3).

94. I'nukonuTUyecKas OKCUIOPEAYKIIUSI, MUPYBAT KaK aKIENTOp BOJIOPOA.

95. Cy6cTparroedhochopumupoBaHue.

96. ®u3noIOrNYecKoe 3HaYCHNUE aHaIPOOHOTO paca/ia TIOKO3bI.

97. buocuHTE3 TIIOKO3bl (TIIOKOHEOT€HE3): BO3MOXKHBIE MPEIIIECTBEHHUKH,
IIOCEA0BATEIBHOCTD PEAKIIUM.

98. B3auMOCBSI3b TIMKOJIM3a B MBIIIIAX W TJIOKOHEOTEHE3a B IMEYEHU (LMK
Kopn).

99. Perynsiuus TIIOKOHEOT€HE3a.

100. [Tento3odochaTHbIN MyTh MPEBPAILICHUS TIHOKO3HI.

101. OxucIUTEIBHBIN dTal, 00pa3oBaHUe MEHTO3.

102. Pacnipoctpanenue u usnosoruyeckas posb.

103. Peryssauus KOHUEHTpAaMHU ITIF0KO3bI B KPOBHU.

104. OO6pa3oBaHME TIIIOKO3bI U3 TJIMKOTCHA.

105. Bimsinue uHCyNMHA, TIIOKaroHa, apeHalnHa, KOPTH30JIa HA YPOBEHb
[JIFOKO3bI B KPOBH.

106. ['Mno- nTUNEepriIroK03eMusl, IPUIMHBI NX BO3SHUKHOBEHUS.

107. Ornpenenenue TONEPAHTHOCTH K TIIFOKO3E.

108. Knaccudukanuys Iunuaos.

109. Baxxneimme nunuasl opraHusma.

110. JKupHble KHCJIOTBI: OCOOCHHOCTH CTPYKTYPhI, OHOJIOTHYECKHUE
(GYHKIIMHU, DCCEHIIUATIbHBIC JKUPHBIE KUCIIOTHI.

111. Jlunuapl-  TPOM3BOJHBIC Tiuilepona: Timmepodochommuasl |
TPUALAIITIUIEPOJIBI.

112. Jlunuapl- mnpou3BogHbIE CcuHro3uHa: cPuHroPochomMmUAbBl U
C(OUHTOTITUKOTUITHIBI.

113. OcHoBHbIe PochHOTUTUABI U TIIUKOJIUIINBI TKAHEH YeIOBeKa.

114. JInnuael- npou3BOAHBIE CTEPAHA.

115. buonornueckoe 3HaueHUE X0JIECTEPOIIA.

116. [IuieBbie )KUpbI, HOpMA CYyTOYHOTO MOTPEOJICHHUS.

117. [lepeBapuBaHue JUMKUIOB: XapakTepucTrka ¢as.

118. OyHKIUN KETYHBIX KUCIIOT.

119. Hapymenus nepeBaprBaHust JIUMUAOB: TPUUUHBI CTEATOPEH.

120. PecuHTe3 )KUPOB B KIIETKAX KUILICYHUKA.

121. MoOunu3anusi KUpOB- JIMIOJNM3: XUMHU3M pEaKLUUid, peryssus
aKTUBHOCTHU Tpuanmiriuneposuumnassl (TAl-nmunassi).

122. OkucieHue TInieposa B TKaHsX.

123. B-Oxucinenne SKHPHBIX KHUCIOT. (OCHOBHBIC JTambl: aKTHUBAIUS

XKUPHOM KHUCIIOTHl B IUTOIUIA3ME KJIETKH; TPAHCHOPT AKTUBUPOBAHHOM
KUPHOU KHCIOTHI B MUTOXOHAPHUM, IIOCIEIOBATEILHOCTh peaKIuil [3-
OKHUCJICHHUSL.

124. Perynsanus CKOpPOCTH B-okucneHus AKUPHBIX KHUCJIOT.
Ouepretuueckuii 3dpdext. dusznonornyeckoe 3HayeHue. CBs3b C LHUKIOM



Kpebca u npixaTeabHOM 1ETbio.

125. buocrHTE3 KETOHOBBIX TEII: XUMU3M, PETYJISIIHAS, JIOKATU3aLHS.

126. KeToHOBBIE TeNla Kak cyOCTpaThl OKUCICHUS.

127. [IpyunHbl akTUBAIMU KeToreHe3a. OnmacHOCTh KeTo3a.

128. Keronemust u kKeTOHypHsl, KETOALIUIO3.

129. buocuHTE3 KUPHBIX KHCIOT, XapaKTEPUCTUKA IMATIbMUTOWICHUHTA3HI,
MOCIIEA0BATEIHLHOCThPEAKIINA, (PU3UOIOTHUECKOE 3HAUCHHUE.

130. Perynsauusa cuHTe3a )KUPHBIX KUACIIOT.

131. Cunres TpuanunriauieposioB (TAIY): mocienoBaTeIbHOCTh PEAKIIHIA.

132. Paznuuus cunre3a TAI' B nedeHu U )KUPOBOM TKAHMU.

133. Perynauust cuHTe3a W MOOWIM3AIMM >KUPOB: POJIb HHCYJIMHA,
aJpeHaINHA U TJIFOKAroHa.

134. CunTes riunepodochoTUIuI0B: MOCAEA0BATSILHOCTD PEaKITUH.

135. B3aumonpepaiienue riauiepodocoaunmmos.

136. Ponb dochatugHoil KUCIOTHI B CHHTE3€ TPHUAIMITIUIEPOIOB U
riniepodochoIUUIOB.

137. JKupoBoe nepepoxnaeHue NeYeHu.

138. JlunorponHsie (PaKTOPHI.

139. Xo0JIeCTEPOJI KaK MPEAIIECTBEHHUK psiia APYTUX CTEPOUJIOB.

140. CuHTe3 X0JecTepoia; MoCieI0BaTeIbHOCTh PEaKIuil 10 00pa3oBaHUs
MEBAJIOHOBOW KHUCJIOTBI, PEICTABICHUE O JATbHEUIINX JTAlaxX CUHTE3A.

141. Perynsauusa cunTesa xoiecrepona.

142. OcHOBHBIE MEMOpAHBI KJIETKU U UX (PYHKIIUH.

143. Ponb OCHOBHBIX KOMIMOHEHTOB (JMMHUAOB, OEIKOB) B CTPYKTYPHOM
opraHu3aiuu U PyHKIIMOHUPOBAHUN MEMOpaH.

144. OO6mue cBoiicTBa MeMOpaH: XUIKOCTHOCTb, MOMEPEUHAs aCUMMETPUS,
n30upaTebHas MPOHUIIAEMOCTb.

145. MexaHnu3M miepeHoca BElecTB yepe3 MeMOpaHbl: mpoctas auddysus,

nepBUYHO-akTUBHBIN TpaHcnopT (Na*/K*-AT®- a3a), BTOpHUYHO-aKTUBHbBIN
TPAHCIIOPT. DHMIO- U IK30LUTO3.

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

147. [IepexncHOE OKHUCIIEHNE JIUTUIOB.

148. 3ammra OT TOKCHYECKOro JEeUCTBHUS KHCIOpPOAA: AaHTHOKCHIAHTHI,
(epMEHTHI 3aIUThI.

149. JIunonpoTenHsl CHIBOPOTKH KpoBU. Kiaccuduxkanus, ctpoeHue, cocTas.

150. Pecunres xupoB B kuiieyHuke. OOpazoBaHue XUIOMUKPOHOB.

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

152. JlunonpoTtennnunasa, 3Hay€HUEe B META0O0JIU3ME XHIOMUKPOHOB U
JIITOHIL.

153. CocTaB ¥ CTPOEHHE TPAHCTIOPTHBIX JIMIONPOTENHOB KPOBHU.

154. Pons amomporeunon. JIIIHII wu JIIIBII - TtpancmopTHbIE (HOpMBI
XOJIECTEPOJIa B KPOBH, UX POJIb B 0OMEHE X0JIeCTepoJIa.

155. VYuactue JIIIOHII u JIITHII B TpaHcmopTe xoniecTtepoiia K
TKaHSIM.



156. BE-peuenTtopsl Ponib nenutuH-xonectepos-anuiaTpanchepass
(JIXAT).

157. buocuHTe3 1 KaTabOIM3M MUPUMUIUHOBBIX HYKJIECOTHIOB.

158. Koneunble POAYKTHI pacnaga NTUPUMUAIAHOB.

159. buocunTe3 1e30KCUprOOHYKICOTHIOB.

160. [IpoTHBOBHPYCHBIE U MPOTUBOOITYXOJIEBBIE MPENapaThl- HHIUOUTOPHI
CUHTE3a HYKJICOTH/IOB.

161. bruocuHTEe3 MypUHOBBIX HYKJIEOTHJIOB: IPOUCXOKIECHUE aTOMOB
IIyPUHOBOTO KOJIbIIA U poJibhochopudbosunnupodocdara.

162. Perynsauusa cuHTe3a MypHUHOBBIX HYKJIEOTHUIOB.

163. Karabonu3m mypruHOBBIX HYKJIEOTH]IOB.

164. MoueBasi KHUCIIOTa - KOHEUHBIM MPOAYKT KaTaboiu3Ma IypHUHOBBIX
HYKJIEOTHJIOB, €€ (PU3UKO-XUMUUECKHE CBOMCTBA.

165. [lyTn perenepanuy mypuHOBBIX HYKJIECOTHAOB.

166. Hapymienus wmerabonu3ma MypUHOB: THIEPYPUKEMHUSA, TMOJArpa,
cunapom Jlema-Huxana.

167. MaTpu4uHbIe CUHTE3BI.

168. OCHOBHBIE 3TaIbl IKCIIPECCUN T'€HOB U CUHTE3a OeliKa.

169. VYuactue dbepmMeHTOB, OEJIKOBBIX dakTopoB peryJisiiuu,
sHeproobdecneyeHue npouecca. BausiHue aHTHOMOTUKOB.

170. MHrubuTopsl CHHTE3a HYKJIENHOBBIX KUCIIOT U OejKa.

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

172. ®dakTOphl, BIUAIONIME HA CPOJCTBO TEeMOTrJoOMHA K KHUCIOPOIY:

KUCJIOTHOCTh  CpEZbl, MMAPUAAIBHOE  JABJIICHUE  YIJIEKHCIOrO  rasa,
KOHIIeHTpalwus 2,3- nudocdornuiiepara, TemMneparypa.

173. ['emornoOuHonaTuu.

174. Cunres rema.

175. benkoBble (hpakimu 1mjia3mMbl KPOBU.

176. ANBEOYMHUHBI U UX (PYHKITHUS.

177. ['moOynuHbI, Gpakiuu, QyHKIIUH.

178. JlmarHoctryeckasl IIEeHHOCTh aHajn3a (DEpPMEHTOB TIa3Mbl KPOBH.

179. [Ipoucxoxnenne pepMEHTOB KPOBH.

180. N3odepmenTh (Ha npuMepe JAKTaTAECTUIPOTeHA3bI u
kpeatuHpochokuHazbl), UX HU3NOTOTUYECKAS POJTb.

181. HacneactBeHHble SJH3UMONATUH.

182. OmnpeneneHue GepMEHTOB B KPOBH C LIEJIbIO JUATHOCTUKH OOJIC3HEH.

183. [IpoTeornvukanbl COCAMHUTEIBHON TKAaHU KaK CIOXKHBIE OEIKOBO-
YTJIEBOJIHBIE KOMILICKCHI.

184. [TpuHIMIIMaTEHOE CTPOEHUE HEOEIKOBBIX KOMIIOHEHTOB
MIPOTEOTTMKAHOB -TJIMKO3aMUHIJIMKAHOB, UX (DYHKITUH.

185. Bo3pactHble W3MeHeHUs MeTa0oM3Ma COEIUHUTENBbHON TKaHU NpH
CTapEHUHU.

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



187. [locTTpaHCnALMOHHBIE  W3MEHEHHs  KoJlareHa,  oOpa3oBaHue
GuOpMIIIAPHBIX CTPYKTYp. YuacTue ButamMuHa C B CHHTE3€ KoJulareHa.

188. Baxueiimme Oenku MUOPUOPHILT: MHO3MH, aKTHH, TPOIIOMHO3HH,
TpomoHUH. WX MOJEKyIsipHas OpraHu3amus W POJb B MBIIMICYHOM
COKpAIIlCHHUH.

189. XHUMH3M MBIIIEYHOTO COKpAIlEHUS M paccialbieHusi, poJib HOHOB
KaJIbllMs B peajn3aliy 3TUX MPOIECCOB.

190. DHepreTuuecKoe 00eCceueHne MBIIIEYHOTO COKPAILICHHUS.

191. OcoOeHHOCTH CepACYHOM MBIIIIIHI.

192. Pacnaxg rema.

193. OOpazoBaHue ¥ (PU3UKO-XMMUYECKHE CBOWCTBA OWIMpyOMHA U
OWIIMpyOUHTITIOKYPOHHU/IA.

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

195. JlnarHoCTUYECKOE 3HAUYCHHUE OIpeNesieHHus OWIMpyOuHa U APYrHx
KEJTUYHBIX TUTMEHTOB B KPOBHU U MOYE.

196. OO1ue npeAcTaBIeHUs O KENTYXe U €€ BapuaHTax (reMOJIUTHYECKas,
00TypaImoHHas, TapEHXUMATO3HAs ).

197. AHTUTOKCHYECKas (YHKLHS IEUYEHHU.

198. XUMHYECKHUI COCTaB MO3Ta; JUIHUIbI, OCIIKH.

19 HeliponienTuapl 1 aMUHOKUCIIOTHI MO3Ta.

200. Oco0eHHOCTH MeTaboJIM3Ma Mo3ra.

201. DHepreTuuecKkuii 00MeH, 3HaueHue a3poOHOro pacnajaa Tit0KO3bI.

202. Posb rmyTaMrMHOBOM KUCIIOTHI.

2.2. OneHO4YHBbIE CPeCTBA JJIS1 IPOMEKYTOYHOM aTTeCTAlMU
1. JlaiiTe onpeneneHue, KaKue€ XHMHUYECKHE DJIEMEHThl  Ha3bIBAIOTCA
OpPTraHUYECKUMHM.
2.  VkaxuTe, KakKOBO COJIEp)KaHUE BOJIbl, MHHEPAJIbHBIX BEIIECTB,
OCJIKOB, JIUITHIOB UYTJICBOJAOB B )KUBOM OpraHu3me?

3. Kakue xumMuueckue 31eMeHTbl OOHapy>KEHbI B TKAHSIX OPraHU3MOB?

4. [laiiTe onpenenenune, 4To TaKOE KIeTKa?

5. [lepeuncnure opraHesibl KIETKA U YKAKUTE UX (PYHKIIHH.

6. HazoBute MoJiekybl, UTPaAIOIIUE POJIb CTPOUTEIBHBIX OJIOKOBY» B YKMBBIX
OpraHu3Max.

1. B yeMm 3akmro4aroTcsi OCHOBHBIE OTJIMYMS )KUBOI'O OpPraHU3Ma OT HEXKUBOU
pUPOIBI?

8. KakoBo conepxaHne BOJbI B pa3IMYHbIX OPTaHaxX U TKaHIX?

0. OxapakTepu3yuTe COCTOSIHUE BOJBI B TKAHAX KUBOTHBIX.

10. Kakyro XMMUYECKYIO CBSA3b HAa3bIBAIOT BOJIOPOJHOMN?

11. Kakoii Bujg ruOpummsanuu opoOWTameld aTromMa  KHCJIOPOJa
HAOJFOMAETCS B MOJIEKYJI€BOIBI?

12.  JlaitTe onpeneneHre NOHSATUIO «aKTUBHOCTb BOJIbD.

13. AKTMBHOCTb KaKO#l BOJbI BBILIE MOPCKOM WJIK PECHOM?
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B kakoil cTpykType HE BO3MOXHO OOpa30BaHME MOHHBIX CBSI3€H, B
KJIacTepax WJIM BTUAPATHBIX 000JI0YKax?

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

Oprannueckre OMOMOEKYJIbl KIETKH U UX (QyHKIUH.

XHWMHUYECKUE JIEMEHTBI, BXOJSILIKE B COCTAB OPraHu3Ma

KakoBo Onosiornueckoe 3HaueHue 0€aKoB?

B uem orimnuune oOpaTuMoi JeHaTypaluu oT HeoOpaTUMON?

Kakue (akToppl BBI3BIBAIOT KOAryJISILUIO OEIKOB?

KakoBbl mpotyKThl ruaposin3a oenka?

Kakue (akTopsl BBI3BIBAIOT MMIPOJIN3 OeiKa?

Kakue 1BeTHbIE peakliui Ha aMUHOKHUCIIOTHI ¥ OEJIKU BbI 3HaeTe?
Kakue 6enku HazbpIBaloT roOysipabiMu? [IpuBennre npuMepsl.
VYkaxuTte cBOKCTBA OEJIKOB KaK KOJIJIOU]IOB.

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

Kaxue Tunsl cBsizeld 0OHApY>KEeHbI B MOJIEKyJie Oenka?

[lepeuncnute PU3NKO-XUMUYECKHE CBOMCTBA OEIKOB.

Kakue peareHTsl ocaxx1atoT Oenku?

Yro o3HaYaeT BBIPAKEHUE "KATAIMTHYECKH XapakTep OOMEHHBIX
npoiecco"?

KakoBa posib (pepMEHTOB B )KHBBIX OPraHU3MaX?

KaxoBa xumunueckas npupoza hepMeHTOB?

Uro takoe «amnodepmMeHT», «kohakTop»?

Kakue Mosnekysipl Ha3bIBalOT MpopepMeHTaMu?

B yem nposiBisiercs cBsA3b (PEPMEHTOB U BUTAMUHOB?

B yeM cymHocTh MexaHu3Ma Ouokarainsza’?

Kak aeiicTBYIOT akTUBATOPBI U MHTUOUTOPHI (PEPMEHTOB?

Ha kakux npuHuunax nocrpoeHa kiaccupuxanust GepMeHToB?

B cocTaBe kakux ¢pepMeHTOB 0OHapy>KeH BUTaMUH B3?

Kakue xumuyeckue mNpoLecchl KaTalu3UpyrOT (EPMEHTHI, COAEpKallue
BUTaMUH B1?

Kakwue ¢epMeHTHI BXOJAT B KJ1acc ruiposas3?

[Touemy pepMeHTHI YBEIUYUBAIOT CKOPOCTh XUMUYECKON PEaKITu?
Kakue ¢akrtoppl BIUSIOT Ha aKTHBHOCTH (PEPMEHTOB?
Knaccuduxanusi munuaoB no GyHKIUSM, BBITOTHIEMbBIM

B OpTraHHU3Me.

[IpuBeauTe XapakTEPUCTUKY MKUPHBIX KUCIOT, BXOISAIIMX B

COCTaB >KMBBIX OPIraHU3MOB.

HenaceliieHHbIe dKUPHBIE KUCIOTHI, UX POJIb B OpraHU3ME.

3anacuble nunuabl. Kakue coequHenust oTHoCAT K docdormuuepuaam?
Kakue munuasl OTHOCAT K TpyMHIIE JICHUTHHOB?

MemOpaHHble JUNUAIBL, BBIMIOJHAIOMUE (DYHKIMKM MEXaHUYECKON
OCHOBBI MEMOpaH USIBJIAIOIINECS PELENTOPaMU Ha €€ TTIOBEPXHOCTH.
JIumuel, BRIMOMHSOMME (PYHKIIUN OMOJOTHYECKUX CUTHATIOB (CTEPOUIBI U
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TEpIICHBI ).

[lepeBaprBaHu€e U BCAaCbIBAHUE JIMIIMJIOB B MUILIEBAPUTEILHOM TPAKTE.
Kakue npupoanbsie MoHOCaxapuabl Bam n3BecTHBI?

OxapakTepu3yiiTe TPUPOAHBIE MOHOCAXApPHUIbl, OTHOCSIIUECS K TPYIIIe
TEKCO3.

HaGmromaercst u MyTapoTanus B pacTBOpax MajabTO3bl, Caxapo3bl?

Kakue coemuHeHuss OTHOCAT K MyKomosmcaxapunam? Kakwe ¢yHKImm
BBITIOJTHSIOT 3TU COCIMHEHUS B )KMBOM OPTaHU3ME?

B kakux [OpUPOIHBIX  COEAMHEHHSIX  BCTpedaroTcss pubo3a U
ne30Kcuproo3a’?

B cocTaBe kakux nosucaxapujioB 00OHapy>KeHbl YPOHOBBIE KHUCIOThI?
KakoBa 6uonornyeckasi pojib BATAMHUHOB?

Kakne BUTaMUHBI MOTYT CUHTE3UPOBATHCS B OpraHU3ME YesloBeKa?

KakoBel =~ IpUYMHBI,  BBI3BIBAIOIIME  ABUTAMMHO3bI, THNO- W
TUIIEPBUTAMUHO3BI?

B kakux eauHHIIAX MPUHATO BBIpaXKaTh COAEp:KaHUE BUTAMUHOB A u D B
MPOAYKTax?

Kakue opranbl Ha3bIBaIOTCSA KeJI€3aMU BHYTPEHHEN CEKpeLun?

Kakne coenuHeHnss OTHOCAT K TOpMOHaM?

Kakue ropMoHsI BJIAIOTCS OETKOBBIMU MOJIEKYJIaMu ?

IIepeuncnure n3BecTHbie Bam cTeponiHble TOPMOHBL.

HazoBuTe ropMOHBI, KOTOPBIE SIBJISIOTCA TPOU3BOJHBIMU aMUHOKHCIIOT.
HazoBute ocHOBHbBIE PYHKIIMHM HYKJIEHHOBBIX KUCIOT?

B 4eMm cocTouT oTiInuMe HyKJIEOTUIOB OT HYKJIE03UI0B?

Kak  Ha3pIBalOT  COEQUHEHHUS, KOTOPbIE  SBIISIOTCA
dbochaTHbIMU dPUPAMUHYKICO3UOB?

B uem 3akimrodaeTcss «MPUHLIMUI KOMIUIEMEHTAPHOCTI ?

Kakue ocHOBaHUS SBIISIIOTCS KOMIUIEMEHTAPHBIMHA?

HazoBuTe npoayKThl MOJHOTO THAPOJIN3a HYKJIEMHOBBIX KUCJIOT?
HazoBute nupumMunHOBBIE OCHOBaHUsI, BXoadmue B coctas JJHK.
HasoBute nypuHOBbIE OCHOBaHUs, BXosamue B coctaB PHK.
OxapakTepu3yiTe CTaMM NMPOoLecca TPAHCKPUIILUU.

Kakne KOMIOHEHTBI BXOJAT B COCTAB «MHULIMUPYIOLIETO

KOMITJIEKCa»,  00pa3yromierocs 0pu  TPaHCISALHH
T€HEHTUYECKOTo KoJia?

Oxapaxkrepusyiite ocooeHHoctu cTpyktypsl PHK.

Urto Takoe «KOA0H»?

UTo TaKO€ «aHTUKOJIOH»?

OyHKIMU OENKOB: KaTAIUTUYECKasl, PETyJSATOpHasi, COKpaTHTEIIbHas,
CTPYKTYpHasi, TPaHCIIOPTHAs, 3aluTHas. [[puBeauTe npumepsl.
[IpuBenuTe oOIIyIO0 XapaKTEPUCTHKA MPOTEUHOTCHHBIX aMHUHOKHCIIOT.
Kakune kauecTBEHHbIE pEAKIIUA HA KOMIIOHEHTHI HYKJIEOTUIOB?

Kakue knaccel epMEHTOB HYyXAarOTCs B KO(epMEHTax IJisi MPOSBICHUS
aKTUBHOCTHU?

[IpuBeauTe KIaccupuUKaIMIO MOJIUCAXAPUIOB.
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KakoBbl OCHOBHBIE MOAXO0/bI K UACHTU(PUKALUYA HEU3BECTHOTO YTIIEBOA B
pactBope?

OnuHakoBa JIM PAacTBOPUMOCTH JIMIUAOB B Pa3IMYHBIX OPraHUYECKUX
pactBoputensix? Kak 370 MOXHO UCHOJIb30BATh 7Sl pa3/leNICHUs] JIUMUI0B?
OT 4ero 3aBUCUT CTOMKOCTb 3MYJbCHI, 00pa3yeMbIX MpU CMEUIMBAHUU
YKUPOB C BOJOM?

Yto xapakTepu3yeT KUCIOTHOE YHUCIIO KUPA U KaK €ro MOKHO U3MEPUTH?
Uro xapakTepu3yeT HOAHOE YHUCIIO KUPa U KaK €ro MOKHO U3MEPUTH?

Ha xakoM CBOMCTBE JEHUTUHOB OCHOBAHO MX BbIJIEJICHUE?

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

Urto Takoe OTKphITasi cucrema?

[Touemy OOMEH BEIIECTB M SHEPIHH KUBOW CHCTEMbl C BHEIIHEWU Cpeloi
SBJISIETCS OCHOBHBIM YCIIOBUEM MOICP>KaHUS KU3HU KIJIETKH, UCTOYHUKOM
€€ pocTa U pa3BUTHA?

Yto Takoe OCHOBHOM OOMEH, METAa00JIM3M B METAOOJIMTHI?

Yrto Takoe NpOMEKyTOUHBIN 0OMeH?

Yro Takoe BHYTPUKIETOYHBI OOMEH?

[lepeuncnure 3Tambl OCBOOOXKIICHHS SHEPIrUUM XMUMHUYECKUX CBS3EH OpT.
COCTMHEHUM?

OxapakTepu3yTe COBPEMEHHBIE METOAbI, MPH TOMOIIH KOTOPBIX
M3y4aeTcsi OOMEH BEIIECTB B )KUBOTHOM OpTaHU3ME.

Urto coboit mpeacrasnsier ki Kopu. XapaktepeH Jin OH I MBIIIICYHON
TkaHu? B xakom Bujie peanusyercs?

Kakue >xene3pl BHYTpEHHEH CEKpEIMH yYacTBYIOT B PETYJSIIIMM OOMeHa
YIJIEBOJIOB B OPTraHU3ME KUBOTHBIX U YEJIOBEKa?

UTto Takoe MOJIHOIIEHHBIE U HETOJIHOIIEHHbIEe Oenku? [IpuBenure npumepsi.
Kakne aMUHOKHUCIIOTHI OTHOCST K HE3aMEHUMBIM JIJIs YeJloBeKa?

KaxoBbl Ononorndeckue GpyHKIUA CBOOOIHBIX AMUHOKHUCIIOT?

B kakux mnporeccax HCHOJB3YIOTCS aMHUHOKUCIIOTHI, MOCTYNUBIIKE U3
KHIIIEYHUKA B KPOBB?

KaxkoBa /107151 MOYeBHUHBI B HEOCIIKOBOM a30Te KpoBH? Moun?

KaxkoBa ponb nedenu B a3otuctom oomene HK?

TeMmbl 17151 IOATrOTOBKH pedeparos:
Butamunsl rpynmnsl A. XUMUYECKOE CTPOEHUE 3TUX BUTAMUHOB.
Burtamunsl rpynnel D. Xumuueckoe CTpOEHHE 3TUX BUTAMUHOB.
Burtamun E, yyactre ero B OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX MPOLIECCAX.
Burtamun K u ero 3naduenus 1ist CBEpThIBaHUSI KPOBH.
Butamun F u ero posis B ruiacTuueckom oOMeHe.
Butamun B;, xumuueckas npupoja, poib TuamuHnupodocdara B

YIJIEBOJTHOM OOMEHE.

7. Butamun B,, ero crpoeHue u y4actve B OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuusix.
8. Buramun B3, yuactue ero B 00pa3zoBaHuU KO3H3UMA A.



9. Buramun Bs, cTpykTypa 1M ydacThe B IEpEHOCE aTOMOB BOJOPOJAA B COCTaBE
HA/IL.

10. Butamun Bg, ero ¢opmbl. 3HaueHue i OCYLIECTBICHUS PEAKIUi
nepeaMUHUPOBAaHUS 1€KapOOKCHINPOBAHUS AMUHOKHCIIOT.

11. Buramun Bj; kak aHTHaHEeMHUYECKHI (aKkTop.

12. Butamna Bc Kak TIEpEHOCYMK METWIbHOM, OKCHUMETUIECHOBOM H
(bopMUTIBHOMN TpyTII.

13. Burtamun H, ero ctpoeHue u posib B peakuusix KapOOKCUIUPOBAHUSI.

14. Butamun C, cTpoe€HHE €r0 BOCCTAHOBJIEHHON U OKUCIIEHHON (OopM.

15. XonuH, ero poiib B Ka4€CTBE MOCTABIIMKA METHWIBHBIX TPYIIII.

16. JlunoBas KucnoTa, pojib B yII€BOJHOM U JIMIIHIHOM OOMEHE.

17. Burtamus Bys, ero yyactue B nepeHoce OAHOYTIEPOAHBIX (PParMEeHTOB.

18. B3anMocCBs3b HyKJIEMHOBBIX KHCIIOT U OEJIKOB.

19. B3auMocBsA3b 00MEHA HYKJIEMHOBBIX KUCIIOT U YIJIEBOJIOB.

20. B3auMocCBs3b OOMEHA HYKJIEUHOBBIX KHCIIOT U JIUITAOB.

21. BzaumocBs3b OE€TKOBOrO M YTIIEBOJHOTO OOMEHA.

22. B3aunMocBsa3b 0OMeHa OEJIKOB U JIMIUIOB.

23. B3auMocBsA3p OOMEHa YTIEBOAOB M JUNUAOB; poib auetuia-KoA B 3TOoM
IIpOIIECCE.

24. MeTtabonuyecKkuil ypoBEHb PEryJISLUU.

25. OnepoHHbIA YPOBEHb PETYIISIINU.

26. KieTo4HbIN ypPOBEHb PETYISLUU IPOLECCOB KUZHEAEATEIBHOCTH.

27. OpraHu3MeHHbI YPOBEHb PETYJIALINU.

28. IlonmynALMOHHBIN YPOBEHb PETYIISIIIUU.

Bomnpocsl k 3k3aMeHy

CraTnyeckasi OMOXMMHUSA: CTPOCHUE U PYHKIIUN OHOMOJIEKYJT

1. XHUMHUECKHI CcOCTaB KHUBbIX cucteM. Krnaccudukanuss XUMHYECKUX
AJIEMEHTOB IO PACIPOCTPAHEHHOCTU B KMBBIX CHCTEMaxX. bHOIOrnyeckoe 3HaueHUE
BOJIbl U HEOPTaHUYECKUX COCUMHECHUM.

2. Knaccudukaruss opraHuyecKux COEJUHEHHM Ha OCHOBE CTPOCHHS
VIJIEPOJHOTO CKejleTa W Hanmuuus  (QyHKUMOHANbHbIX rpymni. [lonstue o
reTePOIMKINYECKMX COCIMHEHUSAX, BAKHEUIIUE TMPEACTaBUTENM, OHUOJIOTrHYECKOe
3HA4YECHHUE.

3. KapOoHoBbIe KUCIOTHI: KiaccupuKaius, CTPOCHHE, CTEPEOM3OMeEpHUs U
OMOJIOTHYECKOE 3HAUCHHWE BAXHEHIIMX mMpeacTaButeniell. B3anMomnpespaieHue
HACBIIICHHBIX, HEHACBIIICHHBIX, TUAPOKCU- U OKCOKUCIIOT. KauecTBEHHbIE peakuuy Ha
MOJIOYHYIO ¥ IMPOBUHOTIPAIHYIO KUCIIOTBHI.

4. AMMHOKHCIIOTBI: ONIpe/IeiICHUE, OOITUI IIaH CTPOCHUS, CTEPEOU30OMEPHSL.
Knaccudukanms aMUHOKHUCIOT IO CTPOEHUIO W CBOMCTBaM OOKOBOTO paauKana,
KAUYECTBEHHBIE PEAKLINH PA3TUYHBIX IPEACTABUTEIICH.

5. AMUHOKHCIIOTBL: peaKkuus IOJMKOHIAEHCAIMU, CTPOEHUE MENTUIHON
cBs3u. KauecTBeHHast peakiysi Ha MENTUIHYIO CB3b. [lepBuuHasi cTpykTypa Oelnka,
OMOJIOTHYECKOE 3HAUCHUE.

6. Bropuunass u  TpeTuuHas CTPYKTypbl Oeika: THUINBI  CBSI3EH,



CTaOMJIM3UPYIOUINX  CTPYKTYPY, OCOOCHHOCTHM  CTPO€HHMs  IJIOOYJSIpHBIX U
GubpmsipHeIX 0enkoB. CTPYKTypHbIE O€NKH JKMBBIX CHCTEM (KOJJIareH, KepaTHH,
bubpoun).

7.  IlpocTble M CIOXHBIX OEJIKH, OCHOBHBIC TPYIIIBI CIOXKHBIX OEIKOB.
YerBepTuyHast CTPYKTypa Oelka: MpOCTPAaHCTBEHHOE CTPOEHHE, THUIBl CBS3EH,
CTa0MIIU3UPYIOMIUX CTPYKTYpYy. PYHKIMOHATBFHBIE OCOOCHHOCTH OJIMTOMEPHBIX OEIIKOB
(Ha mpuMmepe reMoryioonHa).

8. Kuca0THO-OCHOBHBIE CBOICTBa AMHMHOKHCJIOT, IICIITUIOB H 6€J'IKOB,
TTIOHSTHE 00 HSOBHCKTquCCKOﬁ TOYKC, OMoJ0rMYecKOe 3HAaUCHHE.
0. benku 1ma3zmMel KpOBH: MMPOUCXOKICHUC, OCHOBHLIC Q)paKHI/II/I,

OMOJOTHYECKOE 3HAUCHUE.

10.  MoHocaxapupl: Ki1accu(puKkaus 1o XUMUYECKON CTPYKTYpe, CTPOCHHUE U
OMOJIOTMYECKOE 3HAUEHHME BaXHEWIIUMX MpeacTaBuTened. Buael  u3zomepun
MOHOCAXapH0B, B3aUMOITPEBPALLIEHUE U30MEPOB (Ha MPUMEPE TIIFOKO3bI, pUO03bI WIH
(GpyKTO3bl), OMOIOTUYECKOE 3HAUECHUE.

11. BaxuHedmme XUMUYECKHE CBOICTBA MOHOCaxapuaoB (peakuuu
OKHUCJIEHHS, BOCCTAaHOBJICHUsI, O00Opa3oBaHUs TIUMKO3UI0B M (ocHOpHBIX 3(PHUpOB),
ounosnoruueckoe 3HaueHne. KauecTBeHHbIE peaklMy Ha TJIIOKO3Y U PPYKTO3Y.

12.  Omurocaxapuipl: TOHATHE, KIACCU(PUKAIUSA [0 YHUCITY MOHOMEPHBIX
3BEHbEB U BOCCTaHABJIMBAIOIIEH cr1ocOOHOCTH. CTpoeHre U OMOJOTHYECKOE 3HAUCHUE
BOKHEUIINX ACAXaPHUIOB.

13. Tlonucaxapuabl: kinaccuukaius, CTpOeHHE U OMOJIOTHYECKOe 3HAaUCHUE
BAXHEUINX NpeacTaBuTenei. KauecTBeHHas peakius Ha KpaxMaill.

14. Jlummael: omnpenenenue, kiaccudukamusa. IloHSATHE O CTpoeHHUM U
OMOJIOTUYECKOM  pOIM  HEOMBUIAEMBIX  JUIUAOB. KparTkas  xapakTepuCTHKa
YKUPOPACTBOPUMBIX BUTAMUHOB.

15. JKupHble KHUCIOTBI: ONpEIETCHUE, CTPOEHHE, (PUIUKO-XUMHUUYECKUE
CBOMCTBa M OMOJIOTMYECKOE 3HAYCHHE BAXKHEUIINX mpenacraBureneil. KauecTtBeHHas
peakiysl Ha HEHACBIIIEHHbIE )KUPHBIE KUCIIOTHI.

16. Tpurnuuepuapl: CTPOCHHE, CBSI3b MEXIYy CTpPOEHHEM U (DU3UKO-
XUMHUYECKUMH CBOMCTBaMH, OHOJIOTMYECKOE 3HaueHUE. BakHeulme XUMHUYECKue
peakLMy TPUTIIULIEPUIOB: THAPUPOBAHKE, OMBLUICHUE, TAJIOT€HUPOBAHUE.

17.  ®ochonunuasl: KiaccuPuKanus, CTPOCHHUE, CBSI3b MEXKIY CTPOCHUEM U
bU3UKO-XUMUYeCKUMHU  cBolicTBamu. Ponb  dochomumumoB B GopMupoBaHUH
OMOJOrNYeCKUX MeMOpaH U JIMTIOMTPOTEUHOB KPOBH.

18.  JIumompoTenHbI KPOBH: TUIaH CTPOCHUS, TIOHSATHE O COCTaBE U (YHKIUSIX
OCHOBHBIX KJIaCCOB.

19. Ctpoenue u ¢yHKIMA OHOJOTHUYECKUX MEMOpAH: POJIb JIUMHUIHBIX,
OENKOBBIX U YIJIEBOJHBIX KOMIIOHEHTOB.

20. CnocoOsl TpaHCTIOpTa BEIIECTB Yepe3 Ouosiornyeckue MmeMOpaHbl. Poiib
MeMOpaH B NOAJIEp>KaHUM MOHHOTO TOMEOCTa3a KJIETKU U BHEKJIETOUHOM CPeJibl.

21.  A30THCTBIE OCHOBaHHUS, HYKJIEO3UJbl U HYKJICOTHIbL: KiaccupUKaus,
IJIaH CTpPOEHHus, Ouojornyeckoe 3HaueHue. [Ipou3BoAHBIE HYKJICOTHIIOB —
OMOJIOTMYECKU aKTHBHbBIE BEIIECTBA.

22.  PHK: Buabl, CTpoeHHE, MPOCTPAHCTBEHHAs] KOHQUTrYypalus, THUIIbI



XMMHUYECKUX CBSI3EN B MOJIEKYJIE, JIOKAJIU3alUs B KJIETKE, OMOJIOTMYECKOE 3HAUEHUE.
23.  JIHK: ctpoenue, mpoCTpaHCTBEHHAs KOH(MUTYpaIMs, TUIII XUMHUYECKIX
CBSI3€M B MOJIEKYJI€, JIOKAIU3ALMs B KJIETKE, OMOJIOTHYECKOE 3HAYCHHUE.

JAuHaMuyeckasi OMOXMMHS: MeTaA00JIU3M. JH3MMOJIOTHS U OMOJIOTHYECKoe
OKHCJIeHHE

24.  Mertaboau3Mm: ONpeICIICHUE, COCTAaBJISIOIIHE, CBOMCTBA.
Komnaprmentanuzanusi MeradoiM3Ma Ha YpPOBHE KIETKH — METa00JIMYecKue
GyHKIMY pa3TUYHBIX KJIETOUHBIX OPTaHesll.

25. Huterpamuss W peryjsauus Meradoiu3Mma. YPOBHU  PETYJISILIUU
MeTaboJiM3Ma: BHYTPUKIETOUHBIN, MEXKKJICTOUHBIA, IIEHTpalbHbId. EauHCTBO
HEPBHOM, YHAOKPUHHOW Y UMMYHHOUM CHUCTEM B PETYJISIIMU METa00JIM3Ma.

26. T'opMOHBI: oOIlpeneseHHue, CBOWCTBA, KiIacCU(PUKAIMSA [0 XUMHUYECKOU
npupoze. Kparkast xapakTepucTuKa CTEPOUAHBIX TOPMOHOB.

27. TopMOHBI: MEeMOpaHHBIH M BHYTPUKJIETOUHBI THIIBI JEUCTBUS Ha
KJIETKU-MHILICHH, CpPaBHUTENIbHAS XapaKTepUCTUKA. MexaHu3sM MeMOpaHHOro
JICVCTBHS HA MPUMEPE AICHUIIATIMKIIA3HON CUCTEMBI.

28.  DepMEHTHI: ONpeNIEeTICHUE, CPAaBHUTEIbHAS XapaKTEPUCTHKAa (PEpPMEHTOB
U He- OMOJIOTHYECKUX KaTaJIM3aTOPOB.

29. ®epmentsl: omnpexaeneHue, crtpoeHue. KodepMeHTI U KO(paKTOPHI,
XUMHUYECKas MpUpoia U GyHKIIUH.

30. ButamuHbl W BUTAMHHONOJOOHBIC  BEIIECTBA:  OMPEJCIICHHE,
kiaccudukaims, ouonorndeckoe 3HaueHue. KobepmentHas QyHKIUs BATAMUHOB Ha
npumepe GpepmerToB mukia Kpeodca.

31. Mexanusm ¢epmMeHTaTUBHOTO Karanusa: Teopun Dumiepa, Komnuranna,
IPOMEXYTOUHBIX coelrHeHuH. CymHOCTh (PEpMEHTATUBHOTO KaTaliu3a C MO3ULMN
TEPMOIUHAMUKHU.

32.  MexnayHapoaHas kiaccuuUKaluss M HOMEHKJIAarypa (EepMEHTOB:
IPUHIUI OCTPOCHHUS, KIACChl U MHU(PPbl PEePMEHTOB. XapaKTepUCTUKA U TMPABUIIA
COCTABJICHHSI Ha3BaHW (DEPMEHTOB Ka)KAOro Kiacca (MpUMEpPHI U3 PEaKLMil LHKIA
KpeOca, rnukonn3a, TIIOKOHEOTeHEe3a, OKUCIICHHS J>KUPHBIX KHUCIOT W OOMeHa
aMUHOKHCJIOT).

33. ®epMeHThI: 3aBUCHUMOCTb CKOPOCTH (EepPMEHTATUBHON pEaKIuu OT
Temriepatypsl, pH, koHIIeHTpanuu ¢pepmMeHTa u cyocTpara. YpaBHenus Muxasnuca —
Menren u Jlaitnyusepa — bepka.

34. Buasl  perynsuuud  akTUBHOCTH  (epMeHTOB.  CpaBHHUTEIbHAS
XapaKkTepUCTHUKAa KOHKYPEHTHOIO M aJJIOCTEPUUECKOTO MEXaHW3MOB PEryJIsUU,
IpUMEpPBI, OMOJOTHYECKOE 3HAUCHHE.

35. Bungpl perynsnuyd akTUBHOCTH (EPMEHTOB. Perymnsius aKTUBHOCTH
(GhepMEHTOB yTeM KOBaJECHTHON MOJAM(PUKAIMU U WHIYKIMH-PENIPECCUU, TPUMEPHI,
OMOJIOTHYECKOE 3HAUCHHE.

36. ®epMeHTHI KPOBU: MPOUCXOXKACHHUE, OMOJIOTHYECKHE QYHKIIMHU, 3HAUECHUE
B JabopaTtopHod muarHoctuke. IIpumeHeHue ¢(epMEHTOB Kak aHAIUTHYECKUX
PEaKTUBOB.

37. Ortanbl  W3BICYEHUS  DHEPrUM W3  MUTATEIbHBIX  BELIECTB:



MIOJITOTOBUTEIIBHBIH, IPOMEKY TOUHBIH oOMeH, MUTOXOHIPUATTHLHBIN.
Makposprudeckue coenuHeHHS KiaeTku. KpeatwHdocdar: cumHTE3, pacmaji,
OMOJIOrMYEeCKOE 3HAYCHHUE.

38. AT®: crtpoenue, myTd oOOpa3oBaHUS W MCIHOJIB30BAHUS B KIIETKE.
CpaBHUTEIIbHAS XapaKTepUCTHKA OKHUCIIUTEIHLHOTO 1 cybcTpaTHOTO
dbochopunupoBanus. Peaknmu cybctpatHOoro ¢GhochopuaIupoBaHUsS B TIUKOIN3E H
rukite Kpebca.

39. Hwukn Kpebca: nokamuzands B KIETKe, peakuud, (GepMeHTHl,
OHoIOTHUeCcKOe 3HAUCHHE.

40. Hukn Kpebca: perymsimms, >HepreTudeckwii OajaHc, OHWOJIOTHYECKOE
3HayeHue. Ca3b nukia Kpebca ¢ 0OMEHOM YTIIeBOIOB, JTUTTUIOB U OCITKOB.

41. Kodepmentsl Ouomormyeckoro okucienus (HAT, HAIDT, DA,
acKOpOMHOBasT W JIMIOEBAass KHCJIOTHI, YOMXHWHOH, TeM): TOHSITHE O CTPOCHHH,

OMOJIOTHYECKOE 3HAueHHE. JHepreThuueckas d¢h¢ekTuBHOCTs okucimennss HAY- u
®A/I-3aBUCUMBIX CyOCTpa-TOB B IbIXATEJIbHOM LEMH.

42. @OepMEHTHBIE CHUCTEMbl TKAHEBOTO JbIXaHUA MW  OKHUCIUTEIBHOTO
dbochopunupoBaHus: MOHATHE O CTPOEHUU, JECUCTBHE B YCIOBHUSX CONPSDKEHHS H
pa3o01eHus], OMoJOrnYecKoe 3HaueHne. XemuocMotudeckas teopus 11. Muruenna.

43. IloHsTHe 0 KCEHOOMOTHKAX, OMONOrHUecKas pojb. JTarbl METa0OIN3MA
IMNO(UIBHBIX KCEHOOMOTHUKOB: pEAaKLIMU OKUCICHHS M KOHBIOTallUU. DTaHOI: CXeMa U
sHepreTudeckuit 6amanc okucienus 70 CO2 u HpO.

44.  MuUKpoCOMaJIbHOE OKHUCJIEHUE: CYIIHOCTh M OHOJIOTHYECKOE 3HAYCHUE
MOHO- M JHUOKCUT€HA3HbIX peakiuid. Poib MOHOOKCHUIE€HA3HBIX pEaKIUd B
MeTab0IM3Me KCEHOOMOTHKOB (Ha IpuMepe OeH30I1a).

45. Ilytm wuCHONB30BaHMUS KHCIOPOJA B  pEAKIUIX OHOJOTHYECKOrO
okucienus. CBOOOMHOPAIUKAIBHBIA IMyTh MCIOJIB30BAHMS KHUCIOpOJa B KIIETKE:
CYIIIHOCTh ¥ OMOJIOTHYECKOE 3HAYCHUE.

46. AHTHOKCHJIaHTHAs 3a1ura KJIETKH: dbepMeHTaTUBHOE 151
He(hepMEHTATUBHOE 3BEHbSI, POJIb BUTAMUHOB U MHUKPOAJIEMEHTOB, OHOJIOTHYECKOE
3HA4YCHHUE.

JAuHamu4yeckast OMOXUMMSL:

OO0MeH yri1eBo10B, JIMIH/I0B, 0€JIKOB U HYKJIEHHOBBIX KHUCJIOT.

Buoxummnyeckue ucciae0BaHNs B MeIMLIMHE

47.  OOMeH yrJieBoJIOB B KJIETKE: IITUKOIN3, JIOKAJIU3AIUS B KIIETKE, PEaKIIUH,
dbepMeHTBI, OMOJIOTUYECKOE 3HAUCHHUE.

48. OOMeH yIJIEeBOJIOB B KJIETKE: IJIMKOJINU3 a’3pOOHBIA M aHA3pOOHBIH,
perynauus, 5>HepreTudeckuii OanaHc, OHOJOrMYecKoe 3HaueHue. bpoxeHue:
MOHATHE, CXOICTBOC INIMKOJIHU30M U OTIMYHE OT HETO.

49. OOMeH yriieBOJIOB B KJIETKE: cxeMa oOMeHa TiroK030-6-hocdara. [lonsTre
o meHTto3odocPaTHOM TYTH, CHUHTE3E U pacmaae TJIUKOTeHa, OHOJIOTUYECKOe
3HAYEHUE.

50. OOMmeH yrieBooB B KJIETKE: CXeMa 0OMEeHa MUPOBUHOTPATHON KUCITIOTHI.
Peakiuun oOMeHa MOJIOUHOM KHCIIOTHI B PAa3JIMYHBIX TKaHIX. DHEPreTUYeCKUi OanaHc



okucieHus: MojouHo kuciotel 10 CO, um H,O. Iluxkn Kopu, Ouomormueckoe
3HA4YCHHUE.

51. OOmeH yrineBoJOB B KIETKE: TIIIOKOHEOTE€HE3, PEaKIuu, CyOCTpaThl,
(bepMEHTBI, peTyJIsaIus, OMOJOTHIECKOE 3HAUCHHE.

52.  Poab TOpPMOHOB ¥ HEPBHOM CHUCTEMBI B PETYJISIIIUK YTIICBOJTHOTO OOMEHa.
buoxumudeckue mnokazaTe KpPOBU, XapaKTEPHU3YIOIIUE COCTOSHHUE YIJIEBOIHOTO
oOMeHa.

53. OOMeH IHMNUIO0B B KIETKE: OKUCICHHE >XUPHBIX KHUCIOT, HTarlbl,
JIOKaIU3alus B KIETKE, peakiuu, GepMeHThl, OMOJIOTHYECKOE 3HAUCHHE.

54.  OOMeH ITUNUA0B B KJIETKE: OKUCIECHUE KUPHBIX KUCIIOT, SHEPTeTUYECKUI
OamaHc (Ha TIpUMEpE OKHUCICHUS JIMHOJEHOBOM KHUCIOTHI). CpaBHHUTENbHAS
XapaKTEPUCTHUKA YTIJIEBOJIOB M JIUIHJIOB KAK HICTOUHUKOB SHEPTUH B KIIETKE.

55.  OOMeH IUNHUIOB B KJIETKE: CXeMa OOMEHa alleTUIIKOAH3UMa A, MOHSITHE O
CUHTE3€ KUPHBIX KHUCJIOT, CPAaBHUTENbHAs XapaKTEPUCTUKA CHUHTE3a U OKHUCJICHUS,
ouosornueckoe 3HadeHwe. He3amMeHuUMBbIE JKMpHBIE KHUCJIOTHI: CTPOCHHE U
OMOJIOTUYECKOE 3HAUCHUE.

56. OOMeH IMNHAOB B KIETKE: TMOHATHE O CHHTE3€ M pachajie
TPUTJIMLUEPUAOB, YCIOBHS, OHOJOTMYECKOE 3HAYEHHE. OHEPreTUYecKHil OasaHc
okucnenus rmuuepuna 1o CO;, u H>O.

57. OOMeH IMIIMI0B B KJIETKE: cXeMa 0OMEHa alleTHIIKOYH3UMa A, TIOHATHE O
CUHTE3€ XOJIECTEPUHA, IMYyTU €ro MOCTYIUIEHUS W UCIIOJIb30BAHHUS B OpPraHU3ME,
OMOJIOTHYECKOE 3HAYCHUE.

58. OOMeH IMMUA0B B KIETKE: cXeMa OOMEHa aleTUIIKOPH3UMa A, CTpOeHue
KETOHOBBIX TeJl, TIOHATHE 00 WX CHHTE3€e W pacmaje, OWOJIOTMYECKOe 3HAYCHUE.
DHepreTudeckuil 6ananc OKHCIEHUS TUapokcumacisiHor kucinotel 10 CO, u H>O.
KauecTBeHHas peakiysi Ha KETOHOBbBIE TENa.

59. Poap TOPMOHOB M HEPBHOUM CUCTEMBI B PETYJISIUU JUIUIHOTO OOMEHA.
buoxumudeckue mnokaszaTeaud KpPOBU, XapaKTEPU3YIOUIUE COCTOSIHUE JIUMHUIAHOTO
oOMeHa.

60. OOMeH aMHHOKHCJIOT B KIETKE: peakluu JAeKapOOKCHIMpPOBaHUS,
dbepMeHTBI, OuoJornueckoe 3HaueHue. Mcmosb30BaHUEe aMUHOKHUCIIOT JJII CHUHTE3a
OMOJIOTMYECKU aKTUBHBIX BEILIECTB (HA MpUMeEpE aipeHaJIMHA UK alleTUIIXOJIMHA).

61. OOMEH aMHMHOKHCIOT B KIETKE: peaKIUuu MepeaMUHUPOBAHUS,
dbepmenTrsl, Ouonormdyeckoe 3Hauenme. Cynapba  0€3a30TUCTOTO  OCTaTKa
aMUHOKHUCIOT. KeToreHHble U rIIIOKOT€HHbIE aMUHOKHUCIIOTHI.

62. OOMeH aMMHOKHCJIOT B KJIETKE: ITOHATHE O 3aMEHHUMBIX, HE3aMCHUMBIX,
YAaCTUYHO M YCJOBHO 3aMEHUMBIX aMHHOKHCIOTax. Peakuum cuHTE3a 3aMEHHMBIX
amuHokuciot (Ha mpumepe ['JIY, I'JIH, ACII, AJIA). CBs3b 0OMeHa aMUHOKHCIIOT C
0OMEHOM YTJIEBOJIOB U JIUTIHIOB.

63. OOMEH aMHUHOKHMCIOT B KIETKE: peaKIUu MpSIMOro W HEeNpsSMOro
Jie3aMUHUPOBaHMs, (pepMeHThI, Ouosornyeckoe 3HadueHue. OOpa3oBaHHE aMMMaKa,
€ro TOKCUYHOCTb U IYyTH 00€3BPEKUBAHUS.

64. OOMEH aMUHOKHCIOT B  KJIETKe: IHMKJI MOYE€BHMHOOOpa30BaHUS,
JIOKaIU3alus B OpraHu3Me, peakiuu, (epMeHThbl, OMOJIOrMYeCKOe 3HAYEHHUE, CBS3b C
peakiusIMu Ae3aMUHUpOBaHus U ukioM Kpebca.



65. buocuHTe3 Oenka: KpaTkas XapaKTEPUCTHKAa OCHOBHBIX OTaIloOB.
[TocTTpancnsanuronHas MoauduKaIus u GOJIUHT OSITKOB.

66. IIporeonus: Bumbl, pepMeHTHI, Ononornueckoe 3HaueHne. OCOOEHHOCTH
Katabonu3Ma Oenka B JU30COMax W mporeacomax. Ilytu ucmomp3oBanus (ponma
AMUHOKHUCJIOT B KIICTKE.

67. OOMeH HyKJIEHHOBBIX KHCJIOT: OMOJOTHYECKOE 3HAUYCHHE HYKJICOTHIOB,
MOHATHE O CHHTE3€ W pacmlaae HYKICOTHIIOB, PEAKIMH OOpa30BaHUS KOHEYHBIX
IPOAYKTOB OOMEHA.

68.  Pomb TOpMOHOB B peryisiiuu O0eTKOBOro oOMeHa. A30THUCTBIA OanaHC.
VICTOYHMKM TIOJHOIIGHHOTO THIIEBOTO Oenka. KoHeuHble MPOIYKTHI a30THUCTOTO
oOMeHay 4YelloBeKa.

69. buoxuMuyeckue TmMoOKa3zaTeld KpPOBH, XapaKTEPU3YIOIIUE COCTOSHUE
6enkoBorooomMeHa. OCTaTO4HbBIN a30T ITUIa3Mbl KPOBU U €70 KOMITOHEHTHI.

KpoBb kKak 00BbEKT OMOXHUMHYECKOTO HccieaoBaHus. OTIUYHS IIa3Mbl M CBIBOPOTKH
KpOBU. MWUHEpaIbHBIE BEIIECTBA KPOBH, OCOOCHHOCTH pACIPEACICHHUS MEXKITY
IUTa3MOW M KJIETKaMH, OMOJIOTHYECKas POJib.



