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1. TACITIOPT ®OHJA OHEHOYHbBIX CPEJICTB

1.1. Obs1acTh NPpUMEHECHUA

®onn  ouenouyHsix cpeacts (GOC) — HeoTpemiemas dacTb paboueit
IPOrpaMMbl AUCHMIUIUHBI (MOAyJsl) «buonorndeckas XUMUs U TpeIHa3HAUYCH IS
KOHTPOJISI W OILIEHKHM OOpa30BaTeNbHbIX JOCTH)KEHHH CTYACHTOB, OCBOMBIIUX
IporpaMmy JUCUUILIUHBI (MOIYJIA).

1.2. Illesqiu v 3agaum (pOH/IA OLIEHOYHBIX CPEACTB

Lenp ®OC — ycTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKH O0Yy4YaromIerocs
tpeboBanusiMm PI'OC BO O6GakanaBpuar mo HampasieHuto noarotoBku 06.03.01
buonorusa, yTBEpKIEHHBIM MpUKa30M MMUHHUCTEpCTBA HAyKM M BBICIIErO
obpazoBanust Poccuiickoit @enepanuu ot 07.08.2020 r. Ne 920 (¢ u3zmMeHEHUSIMU U
nonojaHeHusiMu), IlpodeccroHanbHbIM CTaHAAPTOM, YTBEpkACHHBIM [Ipukazom
MunucrepcTBa Tpyna u couuanbHOM 3amuthl Poccuiickoir ®enepanuu  «O06
YTBEPKJIEHUU TpodeccroHanbHoro cranaapra» ot 18 oxtsadps 2013 r. Ne 544 (c
U3MEHEHUSIMU U JIOTIOJTHEHUSIMHU).

1.3. Ilepeyens KkommeTeHUHWi, (GopmMHpyeMBbIX B Mpolecce OCBOEHMS
OCHOBHOI1 00pa30BaTeILHOI MPOrpaMMBblI

[Ipotiecc ocBoeHUsT AMCIUILUIMHBI HANpaBJIeH HAa (OPMHUPOBAHUE CIEAYIOIIUX
KOMIIETEHIIUIA U UHIUKATOPOB UX JIOCTUKEHHUSI:

Koa no ®I'oC BO | NHauKaTop 10CTHXKEHUS

O0menpodeccuoHaIbHBIC

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

1.4. dtanbl (opMHUPOBAHUS KOMIIETEHUUIl M CpeACTBA OIEHUBAHMS
YPOBHS UX ¢)OPMHUPOBAHHOCTH

KoHTpo/1bHO-011eHOYHbIE

Jransl popmupoBaHus komnereHuuii | Komnerenuuu
cpeacTBa / crnocod OleHHBAHNS

PA3JIEJI 1. CtaTnueckass OMOXUMUS OIIK-6 VYcTHbIi onpoc, 3amura
1abopaTopHEIX PaboT, IPOBEpKa
CaMOCTOSITENIbHOM paboThI

PA3EJ 2. JuHamuueckast OMOXUMUS OIIK-6 VYeTHBIN onpoc, 3ammTa
1a00paTOPHBIX padoT, MPOBEPKa
CaMOCTOSITEJIbHOU pabOThI

PA3EJI 3. uTerpauys U peryisanus OIIK-6 VY CeTHBIN OIIpoC, 3a1uTa

TpoLieccoB 0OMeHa BelllecTB 1a00paTOPHBIX paboT, IPOBEpKa
CaMOCTOSITEJIbHOW PabOTHI

Tekymas arrecrauus OIIK-6 VYeTHBIN onpoc, 3ammTa

1a00paTOpHBIX paboT, MpOBEpKa
CaMOCTOSITEIbHOU PabOThI




| IIpomexkyTOYHASI aTTECTAIIUS | OIIK-6 | OK3aMeH

1.5. Onucanue noka3areseid (OpMUPOBAHNUS KOMIIETEHIIH

Koa koMmnereHnun

Pe3yabTaThl chOPMHUPOBAHHOCTH

OIIK-6

3HaeT: 3aJa4d  COBPEMEHHOH OHWOXMMHUU ¥  OCHOBHBIE TIOHSTHUS
CTPYKTYpHOH ¥  (yHKIMOHAJIBLHOM  OpraHM3allid  BCEX ypPOBHEH
OpraHM3allii  KJIETKH; CHCTeMbl OHOXMMHUYECKOTO  MeTaboNIn3Ma,
OMOXMMHUYECKHE T W IUKJIBI, TPOTEKAIONIME B JKUBBIX OpPraHU3Max, U
PEryJISLNIO 3TUX MPOLECCOB; TNIABHBIE XUMUUYECKHE KOMIIOHEHTHI KJIETKH,
MPOCTPAHCTBEHHYIO CTPYKTYpy OHOTIOJMMEPOB U POJIb HEKOBAJICHTHBIX
B3aMMOJICHCTBHII B OWOJIOTMYECKUX CHUCTEMaxX; METOAbl HCCIEeIOBaHUS
OMOMOIUMEPOB; pPOIb (EPMEHTOB, KJIACCHI (PEPMEHTATHBHBIX PEAKIIHUM,
KHHETUKY (epMEHTAaTHUBHBIX peakiuii, KOPEPMEHTbI U MPOCTETHYECKHE
TPYIIBI;  TPOLECCH, TNPHUBOAAIIAE K CHHTE3y MaKpPOIPTHUECKUX
COCIMHEHUH, Bce OWOPHEPreTUYECKHE  TMPOLECCHl -  TJIMKOIU3,
okuciuTenbHOe PpochopunpoBanue.

YMeer: KOJWYECTBEHHO, C MCHOJIb30BAHUEM BBIYMCIUTEIBHON TEXHUKH,
OTIMCHIBATh SIBJICHUS, KOTOPBIE MTPOUCXOAAT B OMOXMMHYECKUX MPOIleccax;
NPUMEHATh  TOJIyYEHHbIE€  3HAHUSA OPU  PEIIEHHMH  KOHKPETHBIX
po¢eCCHOHANBPHO OPUEHTUPOBAHHBIX 3aJaHUI; aHAIM3UPOBATH SBJICHHUS,
KOTOpbIE MPOUCXOAIT B OMOXMMHUYECKHX MPOIECcCax KUBOW MPUPOIBI U
HCKYCCTBEHHBIX TEXHOJIOTHIA; pad0TaTh CO CIEIUAIBLHON JIUTEPaTypOil.
Brnaneer HaBblkamMu: paboThl B OHOXUMHYECKOW J1abopaTOpuu ¢
puOopaMu, U3MEPUTEITHHON IMOCYI0H, OMOJIOTHISCCKIM MAaTEPHAIIOM.

1.6. Kputepun ouneHuMBaHMsl KOMIETEHIIMii Ha Ppa3HbIX J3Tamax HXx

¢popmupoBanus
KosmuectBo
Bup y4yeoHoii padoThI 0aJL10B
101010 0-390 300

BrinonHeHue npakTHYeCKuX U 1abopaTopHBIX padoT ¢ X 50 50 —
3aIUUTON
CamocrosTenbHas padoTa (IpoBepKa KOHCIIEKTOB, YCTHBIH 10 10 -
ompoc)
OK3ameH 40 40

Bcero: 100

HakonureabHaa cucreMa oneHuBanud mo 100-0a/yibHOM HIKAJIe

YerbipexdaiibHAA Cucrema
100-6annbHas BykBeHHas1 MIKaJIa, COOTBETCTBYIOLIAS
cUCTeMa OLleHUBAHUS 9 OlleHMBaHUS
IKaja 100-6annbHOM mKajIe
JK3aMeHa 3ayera
OTnraHO 90-100 A — OTJIMYHO — TEOPETHUYECKOE COACPKAHKE

Kypca OCBOCHO IMOJHOCThIO, 03 MpoOeIioB;
HEOOXOIUMBIC MPAKTHUECKUE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHajioM c(hopMUPOBaHEI;
BCE MPEAyCMOTPEHHBIE TPOrpaMMOit 3auTeHo
00yueHUs yueOHbIC 3a]JaHUs BBITOTHCHEI,
Ka4eCTBO UX BBITIOJTHEHUS OI[CHEHO YHCIIOM
0aJIJI0B, OJTM3KUM K MAKCHUMAaJIbHOMY

Xopomio

83-89 B — o4eHb XOPOIIIO — TEOPETHUECKOE




CoJiepKaHue Kypca OCBOSHO TOJIHOCTHIO, 03
po0enoB; He0OX0AMMbIE TPAKTHYECKUE
HABBIKK PabOTHI ¢ OCBOEHHBIM MaTEpHaiOM B
OCHOBHOM C(pOpPMHUPOBAHEI; BCE
MpeyCMOTPEHHbIE IPOrPaMMOi 00yUeHHs
yueOHBIE 3a/JaHMUsI BBIMOIHEHBI, KAYECTBO
BBIIIOJIHEHUS OOJIBIINHCTBA U3 HUX OLIEHEHO
YHCJIOM 0aIJI0B, OJM3KUM K MAaKCHMAJIBHOMY

Xoportio

75-82

C — XOpOILI0 — TEOPETUIECKOE COJIEPIKAHIE
Kypca OCBOCHO TIOJIHOCThIO; HEKOTOPbIE
MPAaKTUYECKHUE HABBIKK PAOOTHI C OCBOCHHBIM
MaTepHasoM C(hOPMHUPOBAHBI HETOCTATOYHO;
BCE MPEAYCMOTPEHHBIC TPOrPaMMOit
00yueHUsI yueOHBIC 3aJJaHUs BBITOJTHCHEI,
Ka4yeCTBO BBLIIIOJIHEHHS HU OJHOIO U3 HUX HE
OLICHEHO MUHUMAJILHEIM YHCIIOM 0aJliioB,
HEKOTOPHIC BUJIBI 3aJTaHII BHIITOJIHCHEI C
omnOKaMu

yZ[OBJ'IGTBOpI/ITCJ'IBHO

63-74

D — y0BIE€TBOPUTENBHO — TEOPETHUECKOE
coJIepkKaHNe Kypca OCBOEHO YaCTHYHO, HO
poOEITB HE HOCSAT CYIECTBCHHOTO
XapakxTepa; He0OXOJUMbIE ITPAKTUIECKHUE
HaBBIKH PabOTHI C OCBOEHHBIM MAaTEPHAIIOM B
OCHOBHOM Cc(hOpMHPOBaHBI; OONBIINHCTBO
MIPEIYyCMOTPEHHBIX IPOrpaMMOit 00ydeHUsS
yueOHBIX 331aH1i BBIIIOJIHEHO, HEKOTOPBIE 13
BBIITOJTHEHHBIX 3aJIaHUH coJIepyKaT OMIHOKH

Y 10BIETBOPUTETIHLHO

50-62

E— nocpeacTBeHHO —TeOpeTHYECKOE
COJIepKaHKe Kypca OCBOCHO YaCTHYHO;
HEKOTOpbIE MPaKTUYECKUE HABBIKK PaObOTHI HE
c(opMHPOBaHbI, MHOTHE MPEIYCMOTPEHHBIC
y4eOHOI mporpaMMoit 00y4eHus yIeOHbIe
3a/IaHMs He BBINIOJTHEHBI JIH0O Ka4ecTBO
BBINIOJIHEHHBIX HEKOTOPBIX U3 HUX OLIEHEHO
YUCIIOM 0aJUIOB, OJIM3KUM K MHHUMAJIEHOMY

HeynoBneTBoputenbHO

21-49

FX — Heyl0BIETBOPUTEIBLHO — TEOPETUYECKOE
coJiepKaHNue Kypca OCBOGHO YaCTHYHO;
HEOOXOANMBbIE MTPAKTHYECKHE HABBIKU pabOThI
C OCBOGHHBIM MaTepHajoM He
c(hopMUpOBaHbI; OOJIBITHHCTBO
IPEyCMOTPEHHBIX Y4eOHO! IporpaMMoin
o0ydeHust yueOHBIX 3a/laHUi HE BBITIOJIHEHO
700 KaueCTBO X BBITIOIHEHHUS OLICHEHO
YUCIIOM 0aJUIOB, OIM3KUM K MHHAMAIEHOMY
TIPH TOTIOTHATEIEHO CaMOCTOSTEFHON
pabote Hax MaTepuaIoM Kypca BO3ZMOKHO
MOBBIIIIEHNE KaYeCTBA BHIMOTHEHUS YUEOHBIX
3aJaHUN

HeynoBneTBoputenbHO

0-20

F — HeyOBIIETBOPUTEIBEHO — TEOPETHYECKOE
coziepKaHKe Kypca He OCBOEHO;
HEOOXOANMBIE MTPAKTHYECKHE HAaBBIKU pabOThI
He c()OPMHUPOBAHBI; BCE BHITIOJIHEHHBIE
yueOHbIe 3aJaHusl COJIepIKaT rpyOble OITHOKHY;
JIOTIOJTHUTEJbHAS CaMOCTOSATENbHAsl paboTa
HaJl MaTepHalIoM Kypca He IpUBEJET K
KaKOMY-JTH00 3HAYMMOMY MOBBIIICHUIO
KAueCTBa BBIIOJHEHHS YIeOHbIX 33 1aHHI

He 3aureno
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2. KOHTPOJIBHO-OIEHOYHBIE CPEACTBA

2.1. OueHo4HbIE CPeCTBA TEKYLIEr0 KOHTPOJIA

IIpumepHbIe BONPOCHI IJIs1 YCTHOTO ONpPoca

2.2. OueHoYHbIE CPeACTBA /ISl IPOMEKYTOYHOH aTTecCTAlUN

Jaiite omnpeneneHue, Kakue XHMUYECKHE DJJIEMEHTHI  HA3bIBAIOTCA
OpraHUYECKUMH.

yKa}KI/ITC, KaKOBO COJACPIKAHUC BOJbl, MHUHCPAJIBHBLIX BCHICCTB,

OE€JIKOB, JIMIKIOB UYTJIEBOJAOB B )KUBOM OpraHu3Me?

Kakue xuMuueckue 351eMeHTbl OOHAPYKEHbBI B TKAHAX OPraHU3MOB?
JailiTe onpeneneHue, 4To TaKOe KiIeTKa?

[lepeuncnure opraHesibl KIETKA U YKAKHUTE UX QYHKIIUU.

HazoBuTe MomneKkybl, UTparoiue poiib KCTPOUTEIBHBIX OJIOKOB» B JKHUBBIX
OpraHu3Max.

B deMm 3akirouaroTCsi OCHOBHBIE OTJIMYHMS )KMBOTO OpraHU3Ma OT HEXUBOU
pupobI?

KakoBo conepxaHue BOJIbl B pa3IMYHBIX OpraHaxX M TKaHsX?
OxapakTepu3yiTe COCTOSIHHE BOJIbI B TKAHAX KUBOTHBIX.

Kakyro XMMHUY€ECKYIO CBSI3b HAa3bIBAIOT BOJOPOAHOM?

Kakoit Bua rubpuauzanuu  opOuTajeld aroMa  KHUCJIOpoja
HaO0JII0AaeTCs B MOJIEKYJI€ BOJIbI?

Jalite onpeaeneHue NOHATHIO «AKTUBHOCTb BOJIBD».

AKTUBHOCTb KaKOM BO/IbI BBIILIE MOPCKOM WM MPECHON?

B kakoif cTpyKType HE BO3MOXKHO 0Opa3OBaHHE HOHHBIX CBS3EH, B
KJIacTepax WM BTUIPATHBIX 000JI0YKAX?

KieTka kak CTpyKTypHasi €AMHULIA )KUBOW MATEPHUHU.
DOTOCHHTE3UPYIOLINE U TeTePOTPODHBIE KIETKH.

Oprannueckre OMOMOJIEKYJIIb KJIETKH U UX (QyHKIIUH.

XVWMHUYECKUE 3JIEMEHTBI, BXOSIINE B COCTaB OpraHu3ma

KakoBo Guosiornueckoe 3HaueHue 0€aKoB?

B dyem otnuuune oOpaTuMoi ieHaTypaiuu oT HeoOpaTUMo?

Kakue gakTopsl BBI3BIBAIOT KOATYJISIMIO OEITKOB?

KakoBbI poIyKThI TUIpon3a Oenka?

Kakue gakTopsl BRI3BIBAIOT TUAPOIN3 OeaKa?

Kakue 11seTHbIe peakiiuu Ha aMUHOKUCIIOTHI U O€JIKU BbI 3HaeTe?
Kakue Oenku Ha3pIBaIOT ri1o0ysipabiMu? [IpuBeuTe npumepsl.
VYkaxure cBoiCTBa OETKOB KaK KOJUIOUJIOB.

K kaxoii rpymie 6enxoB oTHOCUTCS KosutareH? KakoBel ero cBoiicTBa?
K kakoii rpynmne 0eJIK0B OTHOCUTCS TeéMOTJI00UH?

Kakwue Turbl cBa3eil 0OHapyKeHbI B MoJieKyse Oenka?

[lepeuncnure PU3NKO-XUMHUECKHUE CBOMCTBA OEIKOB.

Kakue peareHTsl ocaxx1atoT Oenku?
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Uto o3HadaeT BbIpaXEHHE '"KAaTaJIUTHUYECKHN XapakTep OOMEHHBIX
nporeccoB"?

KakoBa posb (pepMEHTOB B )KMBBIX OpraHu3Max?

KaxoBa xumudeckas mpupoza hepMeHTOB?

Yro Takoe «anodepmMeHT», «KopakTop»?

Kakue Mosekynbl Ha3bIBatoT mpodepmeHTamu?

B ueMm nposBisieTcst cBsi3b GPEPMEHTOB U BUTAMUHOB?

B yem cymHocTh MeXaHu3Ma OMoKaTanu3a?

Kak neiicTByIOT akTUBATOPBI U HHTUOUTOPHI (PEPMEHTOB?

Ha xakux mpuHInnax nocrpoeHa kinaccudukamus GepMeHTOB?

B cocraBe kakux ¢pepmMeHTOB 00Hapy)eH BUTaMuH B3?

Kakue xumudeckue NpOILECCH KaTaIU3UPYIOT (EpPMEHTHI, COAep Kalue
BUTamMuH B1?

Kakwue ¢epMeHTBI BXOAAT B KJIacC TUAPOIa3?

[Touemy GepMEHTHI yBEIUIHBAIOT CKOPOCTh XUMHUYECKON peaKIiu?

Kakue ¢akropbl BIUSIOT Ha aKTHUBHOCTH (EPMEHTOB?
46.Knaccuduxanus JIMIIAJIOB 1o byHKUIMSM,

BBINIOJIHAEMbIM B OpraHU3ME.

[IpuBeauTe XapakTEPUCTUKY KHUPHBIX KUCIOT, BXOISAIMIMX B

COCTaB JKMBBIX OPTAHU3MOB.

HenaceliiieHHbIe ®KUPHBIE KUCIOTHI, UX POJIb B OpraHU3Me.

3anacuble munuabl. Kakue coeguHeHust OTHOCAT K docdoraunepunam?
Kakue nunuasl OTHOCAT K TPyIIIE JIEHUTUHOB?

MemOpaHHble JHUNUBL, BBINIOJHAIOLME (DYHKIMHM MEXaHUYECKOH
OCHOBBI MEMOpaH USBIIAIOIINECS PELENTOPaMU Ha €€ TTOBEPXHOCTH.
JIunuael, BRIMOMHSONINE (YHKIIUN OMOJIOTMYECKUX CUTHAJIOB (CTEPOUIBI U
TEPIEHBI).

[lepeBapuBaHue 1 BCAChIBAHUE JIUIHUI0B B MUILEBAPUTEIHLHOM TPAKTE.
Kakue nmpupoanbsie MoHOCaxapuapl Bam n3BecTHBI?

Oxapakrepu3yiiTe MNPUPOAHBIE MOHOCAXApHJbl, OTHOCSIIMECS K TpymIe
TeKCO3.

Habmonaercst 11 MmyTapoTtanusi B pacTBOpax MajibTO3bl, Caxapo3bl?

Kakue coenuHeHus OTHOCAT K Mykomnonucaxapunam? Kakue ¢yHKIun
BBITIOJIHAIOT 3TUCOCIUHEHUSI B ’KUBOM OpraHu3Me?

B kakux OpUPOAHBIX  COEAMHEHHUSX  BCTpedaroTcss pubo3a U
ne30Kkcupuoo3a’?

B cocraBe kakux nonucaxapuoB 0OHApy>KE€HbI YPOHOBBIE KUCIOTHI?
KakoBa Ouonoruueckasi pojib BATAMUHOB?

Kakue BUTaMUHBI MOTYT CHHTE3UPOBATHCSI B OPraHU3ME YeJIOBEKa?

KakoBsl IIPUYUHBI,  BBI3BIBAIOIIME  ABUTAMMHO3bI, THIO- W
TUIIEPBUTAMUHO3bI?

B kakux enuHHIIAX MPUHATO BBIpaXKaTh CoAEp:KaHuE BUTaMUHOB A n D B
poayKTax?

Kakune opransl Ha3pIBalOTCS )KENE3aMU BHYTPEHHEW CEKPELUN?
Kakne coenquHeHnst OTHOCST K TOpMOHam?
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Kakue ropMoHBbI SIBISIOTCSI OETKOBBIMU MOJIEKYJIaMu ?

[Iepeuncnure n3BecTHbie Bam cTeponaHbie TOPMOHBI.

HazoBuTe ropMOHBI, KOTOPbIE SIBISIOTCSA NPOU3BOJHBIMU AMUHOKHCIIOT.
HazoBute 0cHOBHBIE ()YHKIIMM HYKICMHOBBIX KUCIOT?

B dem cocTouT oTiiMune HyKJIEOTUI0B OT HYKJICO3U0B?

Kak  Ha3pIBalOT  COEOWHEHMS, KOTOPBIE  SIBJISIIOTCS

bochaTHbIMU >PUPAMUHYKICO3UIO0B?

B dem 3akmrodaeTcs «IpUHIUIT KOMIUIEMEHTAPHOCTI ?

Kakue ocHOBaHUS SBIISIIOTCS KOMILUIEMEHTaAPHBIMU?

HazoBuTe npoayKThl MOJHOTO THAPOJIN3a HYKIEUHOBBIX KUCJIOT?

Ha3oBuTe nupruMuanHOBBIE OCHOBaHHUs, BXxoAsume B cocraB [JHK.
Ha3oBute nypruHOBbIE OCHOBaHMS, BXoasmue B coctaB PHK.
OxapakTepu3yiTe CTaiuM Ipolecca TPAHCKPUIIIHUU.

Kakue KOMIIOHEHTHI BXOJSAT B COCTaB «MHUIUUPYIOLIETO

KOMIUIEKCa»,  00pa3yromierocs Opyu  TPaHCISLUU

TFeHEHTHYECKOro Koja?

Oxapaxkrepusyiite ocooeHHocTH cTpyKTyphl PHK.

UTto Takoe «KOJI0H»?

UYTo Takoe «aHTUKOAOH?

OyHKIMM OENKOB: KaTaJIUTUYECKasl, PETyJsTOpHasi, COKpaTUTEIbHAasi,
CTPYKTYpHasi, TPAaHCIIOPTHAs, 3aluTHas. [[puBeaure npumepsl.

[IpuBeauTe oOITyIO XapaKTEPUCTHKA MPOTEUHOTCHHBIX aMUHOKHUCIIOT.
Kakue kauecTBEHHbIE PEaKIIUM HA KOMIIOHEHThI HYKJI€OTH I0B?

Kakue kmaccel epMEHTOB HYXAAarOTCs B KOepMeHTax i MPOSIBICHUS
aKTUBHOCTHU?

[TpuBeauTe KiIaccupuUKaIMo MOJIUCAXAPHUIOB.

KakoBbl OCHOBHBIE TTOIXO/IBI K UACHTU(PUKAIUYA HEU3BECTHOTO YIIIEBOJA B
pacTBope?

OnuHakoBa JIM PAacTBOPUMOCTH JIMIUAOB B PA3JIMYHBIX OPraHUYECKHUX
pactBopuTensix? Kak 3T0 MOXXHO HUCHOJIb30BATH JIJISl pa3/ieNICHUs] JIMMTUI0B?
OT 4ero 3aBUCUT CTOMKOCTb 3MYJbCUH, 00pa3yeMbIX NpPH CMEIIMBAHHUH
YKAPOB C BOJOM?

Uto XxapakTepu3yeT KUCIOTHOE YUCIIO KUPA U KAK €r0 MOXKHO U3MEPUTH?
Uto XxapakTepu3yeT WOIHOE YHUCIIO KUPA U KAK €70 MOXKHO U3MEPUThH?

Ha xaxoMm CBOMCTBE JIEIIMTUHOB OCHOBAHO UX BBIIEIIEHUE?

K xakoit rpynne otHocuTca XxojectepuH? C  MNOMOWIBKO — KaKoOM
KaueCTBEHHOW peaKkluy €ro MOXHO OOHAPYKUTh?

Uro Takoe OTKphITast cucrema?

[Touemy OOMEH BEIIECTB M SHEPTUM KUBOM CHCTEMBbI C BHEIIHEW Cpelioi
ABJISIETCS OCHOBHBIM YCJIOBUEM MOAJACPKAHUS KU3HU KIETKH, UCTOYHUKOM
e€ pocTa U pa3BUTHUS?

YTo Takoe OCHOBHOI 00OMeH, MeTa00JIM3M U META0OJIHUTHI?

Yrto Takoe IpOMEKyTOUHBIN 0OMeH?

Yro Takoe BHYTPUKIETOYHBIA OOMEH?



98.

99.

100.

101.

102.
103.
104.
105.

106.
107.

A

[lepeuncnure sTambl OCBOOOXKIEHHUS SHEPIUUM XUMHUYECKHX CBSI3€d Opr.
COEIMHEHUI?

OxapakTepu3yuTe COBPEMEHHBIE METOJAbI, IPU TOMOLIM KOTOPBIX
u3y4aercss OOMEH BEIIECTB B )KUBOTHOM OpPTraHU3ME.

Yro coboit mpencrasiser uukia Kopu. XapakTepeH 1 OH ISl MBIIICUHOM
TKaHu? B xakom Buze peanusyercs?

Kakue >xene3pl BHYTPEHHEH CEKpELMH yYacTBYIOT B PEryJisiiMM OOMeHa
YTJIEBOJOB B OpPraHU3Me KUBOTHBIX U YeJIOBEeKa?

Yro Takoe NOJHOIIEHHBIE U HEMOIHOLeHHbIe Oenku? [IpuBenure npumepsl.
Kakue aMMHOKUCTIOTHI OTHOCAT K HE3aMEHUMBIM IS YyeoBeKa?

KaxoBsl Ononoruueckue GpyHKIUA CBOOOIHBIX AMUHOKHUCIIOT?

B kakux mnponeccax HUCHOJIb3YIOTCS aMHHOKHCIOTHI, MOCTYIUBIIUE U3
KUIIIEYHUKA B KPOBhH?

KaxkoBa /107151 MO4eBHHBI B HEOEITKOBOM a30Te KpoBH? Mouun?

KaxoBa ponb nedenu B azotuctom oomerne HK?

Tembl 1151 IOAroTOBKH pedeparos:
Buramunsl rpynmel A. XUMHUYECKOE CTPOCHUE 3TUX BUTAMUHOB.
Buramunsl rpynmnsl D. XuMudeckoe CTpoeHUE TUX BUTAMUHOB.
Buramun E, ygacTue ero B OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX MTPOLECCAX.
Buramun K u ero 3HaueHus 1151 CBEpTHIBAHUS KPOBH.
Buramun F u ero ponb B miiacTuueckoM oOMeHe.
Buramun B;, xumuueckas mpupoja, poib THamuHnupodocdarta B

YIIJICBOAHOM oOMeHe.

7. ButamuH B,, ero cTpoeHHE U y4yacTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuusx.

8. Buramun B3, yuactue ero B 00pa3oBaHUM KO3H3UMA A.

9. ButamuH Bs, cTpykTypa U y4yacTue B MEPEHOCE aTOMOB BOJIOPOJIa B COCTaBe
HAJIL.

10. Butamun Bg, ero ¢opmbl. 3HaueHue Ui OCYIIECTBICHUS PEAKLIUM

NepcaMrMHUPOBAHUSA I[eKap6OKCI/IJ'H/IpOBaHI/I$I AMHHOKHCIIOT.

1.
12.

Burtamun B, kak anTnanemMmuueckuii paxtop.
Butamun Bc kak NEpeHOCUYMK METWIBHOM, OKCUMETHICHOBOM U

(bopMHIIBHOM TpyIII.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Buramun H, ero ctpoenue u posib B peakiusax kKapOOKCHIMPOBaHUS.
Butamun C, cTpoeHHe €ero BOCCTAaHOBJICHHON M OKUCIIEHHOU (DopM.
XOJIMH, €T0 POJIb B KAYECTBE MTOCTABILINKA METUIIBHBIX IPYIII.
JIunoBasi KUCIOTa, POJIb B YIJIEBOJJHOM M JIUTIUTHOM OOMEHE.
Butamun Bjs, ero yuactue B mepeHoce 0JIHOYTIEPOIHBIX (hparMeHTOB.
B3anumocBsI3bp HyKJIIEHHOBBIX KUCIIOT U O€JIKOB.

B3aumocBs3p 00MeHa HyKJIEHHOBBIX KUCIIOT U YTJIEBOJIOB.
B3aumocBsi3p 0OMeHa HyKJIEHHOBBIX KUCIIOT U JTUMHIOB.

B3auMocBsA3p OEJIKOBOTO U YIJIEBOJHOTO OOMEHA.

B3aumocBsi3p 0OMeHa 0eTKOB U TUTTHIOB.



23. B3auMocBs3p oOMeHa yTIEBOJAOB W JUNUAOB; poiib aneTuwi-KoA B »ToM
nporecce.

24. Metaboau4eckuil ypoBEeHb PETyJIALUU.

25. OnepoHHbIN YPOBEHb PETYJIALINU.

26. KitleTOouHBIN YPOBEHB PETYIISLIANA TPOLECCOB KU3HEAEATEIIBHOCTH.

27. OpraHn3MeHHBIA YPOBEHD PETYJIALMH.

28. [lonymALMOHHBIN YPOBEHb PETYIISILUN.

Bonpocsl k 3k3aMeny

CraTnyeckasi OMOXMMHUSA: CTPOEHUE U PYHKIUN OMOMOJIEKY.JT

1. XUMHUYECKHI cOocTaB KUBbIX cucTeM. Kiaccupukamuss XUMHYECKUX
3JIEMEHTOB MO PACIPOCTPAHEHHOCTU B KUBBIX CHCTEMax. BHOIOrMYecKoe 3HaAUEHUE
BOJIbl 1 HEOPTaHUYECKUX COCAUHEHU.

2. Knaccudukanuss opraHuyeckux COEIUHEHUH Ha OCHOBE CTPOCHHUS
YIIEpOJAHOIO CKeJleTa MW Haiuuuus (QYHKOUOHAIbHbIX Tpymi. llonstue o
reTePOLMKINYECKUX COCIMHEHUSIX, BaKHEHIIME TMPEACTaBUTENH, OUOJIIOTUYECKOE
3HAYEHHE.

3. KapboHoBble KHCHOTHI: KiaccupuKaius, CTPOCHHE, CTEPEOM3OMEpHUs U
OMOJIOrMYEeCKOe 3HAYEHHWE BaKHEHIIMX mpeacTaBureneil. B3auMonpeBpaileHue
HACBIILIEHHBIX, HEHACBIIIEHHBIX, TUIPOKCH- U OKCOKUCIOT. KauecTBeHHbIE peakIui Ha
MOJIOYHYIO ¥ U POBUHOTPATHYIO KUCIIOTHI.

4. AMMWHOKHUCIIOTBI: OTNIpe/ieiieHUue, OOITUH MJIaH CTPOEHUS, CTEPEOU30MEPHSI.
Knaccudukanys aMUHOKHMCIOT IO CTPOEHUIO M CBOICTBaM OOKOBOrO pajauKaia,
KAUECTBEHHbIE PEAKIIUH PA3JIMYHBIX PEICTABUTEIICH.

5. AMMHOKHUCIIOTBI: peaKkuus MOJMKOHIAEHCALMM, CTPOCHUE MENTUIHON
cBs3u. KadecTBeHHast peakiiysi Ha MENTUIHYIO CBA3b. [lepBuduHasi cTpykTypa Oelka,
OMOJIOrMYeCcKOe 3HAUEHUE.

6. Bropuunas u  TperuuHas  CTPYKTypbl Oelka: THUIBI  CBS3€H,
CTaOWIM3UPYIOIIUX  CTPYKTYpPY, OCOOCHHOCTH  CTPOEHHUS  TJOOYJSPHBIX U
bubpruapHbIx O0enkoB. CTPYKTYpHBIE O€IKH KUBBIX CHCTEM (KOJIJIAareH, KEpaTwH,
bubpouH).

7. [IpocTeie M CIOXKHBIX O€IKH, OCHOBHBIE TPYNIbI CIOXHBIX OEIKOB.
UYerBepTuuHas CTpyKTypa Oe€ika: NpPOCTPAHCTBEHHOE CTPOEHHME, THUIIbI CBS3EH,
CTAOMIM3UPYIOUINX CTPYKTYpy. DYyHKIIMOHAIBHBIE OCOOEHHOCTH OJIMTOMEPHBIX OEIKOB
(Ha mpuMepe reMoryioonHa).

8. KucnoTHO-OCHOBHBIE CBOMCTBA aMHUHOKHMCIIOT, TICHTHIOB H OCJIKOB,
MOHSATHE 00 M303JIEKTPUUECKON TOUKE, OMOJIOTHYECKOE 3HAUCHHE.
9. benku 1ura3Mpl  KpOBU:  NIPOMCXOXKJICGHHE, OCHOBHBIE (hpaKIluw,

OMOJIOTHYECKOE 3HAYCHUE.

10. MoHocaxapuapl: Ki1accupuKaus 10 XUMUYECKOH CTPYKTYpe, CTPOEHHUE U
OMONIOTMYECKOEe 3HAUCHHWE BaXHEWUIIMX TMpeacTaBuTeneil. Bumasl wu3omepun
MOHOCaXapHu0B, B3aUMOIIPEBpAIllEHUE U30MEPOB (Ha MPUMEpE TITIOKO3bI, PUO03bI WIH
(GpyKTO3BI), OMOTOTHYECKOE 3HAUCHUE.

11. Baxneillune XUMHYECKME CBOMCTBA MOHOCaxapuJoB  (peakuuu
OKHUCJIEHUSI, BOCCTAHOBJIEHUs, 00pa3oBaHUs TIUKO3UI0B M (ocPopHBIX 3(PHUpOB),



ouonoruueckoe 3HaueHue. KauecTBeHHbIEC peakiuy Ha TIIIOKO3Y U PPYKTO3Y.

12.  Onurocaxapujpl: TOHATHE, KIACCUPUKAIUS IO YHUCITY MOHOMEPHBIX
3BE€HbEB U BOCCTAHaBJIMBaIOIIeH criocoOHOCTH. CTpoeHHE U OUOJOTMYECKOE 3HAUCHUE
BOKHEMIINX JIMCAXapUI0B.

13. Tlonmucaxapuabl: kiaccuuKaims, CTPOCHHE U OMOJIOTHYECKOe 3HAUCHUE
BAKHEUIINX npeacTaButenei. KauecTBeHHas: peakius Ha Kpaxmad.

14.  Jlunuael: onpenenenue, kinaccupukauug. [loHstue o cTpoeHMH U
OMOJOTMYECKOM  POJIM  HEOMBbUISIEMbIX  JInuJoB. Kparkas — xapakTepucTHKa
KUPOPACTBOPHUMBIX BUTAMUHOB.

15. JKupHble KHUCIOTBI: ONpEACIeHUE, CTPOCHHE, (PUBHUKO-XUMUYECKUE
CBOMCTBa U OMOJIOTMYECKOE 3HAUCHHE BaXKHEUIIUX mpencraBureneil. KauecTtBeHHas
peaKusl Ha HEHACHILEHHBIE )KUPHbBIE KUCIIOTBHI.

16. Tpurnuuepupl: CTPOCHHE, CBSI3b MEXKIy CTpO€HHEM U (HU3UKO-
XAMHUYECKMMH CBOMCTBAMH, OHOJIOTMYECKOE 3HaucHHWE. BakHellne XuMHYECKHe
pEeaKuu TPUTIIULIEPHUJIOB: TUAPUPOBAHNE, OMBUICHUE, TAJIOTEHUPOBAHUE.

17.  ®ochonmunuapl: knaccuukaiys, CTPOCHHUE, CBSI3b MEKIY CTPOCHUEM U
bU3HKO-XUMUYECKUMH  cBoMcTBamMu. Ponb  docdomunuao B (popmupoBaHuu
OMOJIOTMYECKUX MEMOPAH U JIMIIONPOTEUHOB KPOBH.

18.  JlunmonpoTenHbl KPOBU: IJIaH CTPOCHHUS, IOHITHE O COCTAaBE U (DYHKLHUAX
OCHOBHBIX KJIACCOB.

19. Crpoenue u (QyHKUMM OHUOJOTHUECKUX MEMOpaH: poJib JIUMHUIAHBIX,
OEJIKOBBIX U YTJIEBOIHBIX KOMIIOHEHTOB.

20. CnocoObl TpaHCIIOpTa BEIIECTB uepe3 Ouojorndeckue Memopansl. Posb
MeMOpaH B NOJJIEp>KaHUM MOHHOT'O TOMEOCTa3a KIETKU U BHEKJIETOYHOM CpeIbl.

21. A30THCTBIE OCHOBaHHUS, HYKJICO3HUJbl U HYKJICOTHIbI: KiaccudUKaIus,
IUIaH  CTpOeHus, Ouojoruueckoe 3HaueHue. [Ipous3BoaHBIE HYKJICOTUIOB —
OMOJIOTUYECKU aK TUBHBIC BEIECTBA.

22.  PHK: Buapl, cTpoeHHE, TPOCTPAHCTBEHHAs] KOH(UTYpaIlvs, THUIIbI
XUMUYECKUX CBSI3EH B MOJICKYJIC, JIOKATU3alNs B KJIETKE, OMOJIOTHYECKOE 3HAYCHUE.

23.  JIHK: ctpoenue, mpocTpaHCTBeHHAs] KOHPUTYpAITUs, THIIBI XUMAYECKAX
CBsI3€H B MOJIEKYJI€, JIOKAIHM3AIHs B KJIETKe, OMOJIOTHYEeCKOe 3HAUCHHE.

JAnHamu4yeckass OMOXUMMSI: MeTa00JMU3M. JH3UMOJIOTHA U OMOJIOTHYECKOe
OKHCJICHHE

24.  Merabonmm3m: onpeieNieHue, COCTAaBJISIONINE, CBOMCTBA.
KomnmaptMmenranuzamusi MetaboivM3mMa Ha YpPOBHE KJIETKM — METa0OJIMYeCKue
GYHKUIMY pa3TUYHBIX KJIETOYHBIX OpPraHesul.

25. HWwuterpamuss u  perynanus MetaOonu3Ma. YPOBHU  PETyISIUU
MeTaboNu3Ma: BHYTPUKIETOUYHBIM, MEXKKICTOYHBIA, IEHTpajIbHbIA. EaMHCTBO
HEPBHOW, YHAOKPUHHON M UMMYHHOM CUCTEM B PETYIISAIMU METa0O0IM3Ma.

26. T'opMoOHBI: ompenencHue, CBOMCTBA, KiIacCH(HKAIMSA 1O XUMHYECKOMN
npupone. Kparkas xapakTepucTuka CTepOUIHBIX TOPMOHOB.

27. TopMOHBI: MeMOpaHHBIH M BHYTPUKIETOYHBIA THUIBI JCHCTBUS Ha
KJIIETKU-MUILIECHU, CpaBHUTENIbHASI XapaKTepucTuka. MexaHu3M MeMOpaHHOTO
JCUCTBUS HA PUMEPE ANCHUJIATIIMKIIA3HOW CUCTEMBI.



28. ®epMeHTHI: olpejesieHue, CPaBHUTEIbHAS XapaKTepUCTHKA (DEPMEHTOB
U He- OMOJIOrMYECKHUX KaTaJlu3aTopoB.

29. ®epments: ompexaeneHue, crpoeHue. KodepmeHTHI u  KO(DaKTOPHI,
XUMHYECKas IpUpoa U QYHKIUH.

30. BurtamuHbBl W BHUTAaMHHOIIOJOOHBIE  BEIECTBA:  ONpPENEICHUE,
Kkjaccupukanus, Ononorndyeckoe 3HaueHue. KopepmentHas QpyHKIUS BUTAMUHOB Ha
npumepe pepmenToB nukia Kpeodca.

31. Mexanusm ¢epmeHTaTUBHOrO Karanusa: teopun Duimepa, Konuranna,
IPOMEKYTOUHBIX coequHeHUH. CylmHOCTh ()EPMEHTATUBHOIO KaTaiu3a C IMO3UIIMH
TEPMOJANHAMHUKHU.

32. MexnayHaponHas KilaccMUKanmuss M HOMEHKJIaTypa (EepMEHTOB:
IOPUHLMIT TOCTPOEHUS, KJIacChl U MWHUPbl PEPMEHTOB. XapaKTEpPUCTUKA U IpaBUIIa
COCTaBJICHUsS] Ha3BaHUN (PEPMEHTOB Ka)KJOro Kjacca (IIpUMEphbl U3 peakuuil LHKIA
Kpebca, rnmkonuza, TJIIOKOHEOT€HE3a, OKHCIICHUS JKUPHBIX KHUCJIOT U OOMEHa
AMHHOKMCIIOT).

33. ®epMeHTHI: 3aBHCHUMOCTb CKOPOCTH (EPMEHTATUBHON pEaKIuu OT
TemriepaTypsl, pH, koHIIeHTpanu dpepmenTa u cyocTpara. YpaBHeHus Muxasnuca —
Menten u JlaitnyuBepa — bepka.

34, Buabsl  perynsuMd  aKTUBHOCTH  (pepMeHTOB.  CpaBHUTENbHAs
XapaKTepUCTHUKAa KOHKYPEHTHOIO M aJUIOCTEPUYECKOTO MEXaHWU3MOB pETYIISIINUH,
IpUMEPbI, OMOJIOTUYECKOE 3HAUCHHUE.

35. Buabl perynasiuud akTUBHOCTH (EpMEHTOB. Perynisiuss akTUBHOCTH
(GbepMEeHTOB yTeM KOBAaJIEHTHOW MOAM(PUKALMU W UHIYKUUU-PETPECCUU, TPUMEPHI,
OMOJIOTNYECKOE3HAUECHHE.

36. ®depMeHTHI KPOBU: IPOUCXOKICHUE, OMOIOrMUeCKre PYHKIINY, 3HAUCHHE
B JaboparopHoil nuarHoctuke. [lpumeHeHune (epMEHTOB Kak aHAJIUTHYECKUX

PEaKTHUBOB.
37. DOrtanbl  W3BIEYEHUS  DSHEPrUM W3  MUTATEIbHBIX  BEHIECTB:
MIOArOTOBUTEIIbHBIMN, ITPOMEKYTOUHBIN oOMeH, MUTOXOHIPHUATIBHBIN.

Makposprudeckue coeauHeHns Kietku. KpearmHdocdar: cuHTE3, pacmaf,
OMOJIOTUYECKOE 3HAUCHHUE.

38. AT®: crtpoenue, myTu OOpa30BaHUSI U UCIOIH30BaHUS B KIIETKE.
CpaBHHTEIBHAS XapaKTEPUCTHKA OKHCIIUTEIBLHOTO u cyOcTpaTHOTO
dbochopunupoBanusa. Peakuun cyOctpatHoro (ocdopunupoBaHuss B TIUKOJIHU3E U
ke Kpeobca.

39. Ilukn Kpebca: nokanmuzanmsi B  KIETKE, peakuuu, (QepMeHTHI,
OMOJIOTMYECKOEe 3HAUCHUE.

40. Huxn Kpebca: perymsius, 3HEpreTHYeckuil OajaHc, OMOJOTHYECKOE
3HavyeHue. Cpsa3b 1ukia Kpedbca ¢ 0OMeHOM yIIIeBOIOB, JTUITUI0B U OCIIKOB.

41. Kodepmentsl Ouonornueckoro okuciaenns (HAJT, HAJIOT, DA,
aCKOpOMHOBAasi W JIUIOEBasl KHCJIOThI, YOUXUHOH, T'eM): IOHATHE O CTPOCHUH,

Ouonoruueckoe 3HaueHue. DHepretuueckas >(QekTuBHOCTh okucnenus HAJT- u
®A]JI-3aBUCUMBIX CyOCTpa-TOB B JIbIXaTEIbHOM LIETH.
42. ®epMEHTHBIE CHUCTEMbl TKAaHEBOTO [IbIXaHUS M  OKHUCIHUTEIbHOTO



dbochopunupoBaHus: MOHATHE O CTPOCHUH, JIEUCTBHUE B YCIOBUAX COMPSHKEHUS U
pazo0IIeHus, OMoIoTHIecKoe 3HadeHue. XemruocMotudeckast reopus [1. Mutuemnna.

43. TlonsTtne 0 KCEHOOMOTHKAX, OMOJIOTHYECKasl POJb. DTamlbl MeTad0IM3Ma
TUTO(PMIBHBIX KCEHOOMOTHUKOB: PEAKITUN OKUCIICHUSI U KOHBIOTAIIUU. DTAHOJ: CXeMa U
sHepretudeckuil 6ananc okucnenus 1o CO2 u HO.

44. MukpocoMajabHOE OKHUCIEHHE: CYIIHOCTh UM OHOJOTMYECKOE 3HAYCHUE
MOHO- M JIMOKCUI€HAa3HbIX peakiui. Poiib MOHOOKCUIE€HAa3HBIX pEakUUil B
MeTaboJIM3Me KCEHOOMOTUKOB (Ha MpuMepe 0eH3071a).

45. Ilytm WCHONB30BaHUA KHUCIOPOJA B  PEAKIUAX  OHUOJIOTHMYECKOTO
okucieHrsa. CBOOOJHOpaJMKaIbHBIM IYyTh HMCIOJB30BaHUS KHUCIOPOJA B KIIETKE:
CYIIIHOCTh U OMOJIOTHUYECKOEe 3HAUCHHUE.

46. AHTHOKCHJAHTHAas 3a1uTa KJIETKH: (epMeHTaTUBHOE u
He()epMEHTATUBHOE 3BEHbS, POJIb BUTAMHUHOB U MHUKPOIJIEMEHTOB, OMOJIOTMYECKOE
3HA4YECHUE.

JAnHamun4yeckast OMOXUMMSL:

OO0MeH yriieBo10B, JMIUI0B, 0€JIKOB U HYKJIEHUHOBBIX KHCJIOT.

Bbuoxumnyeckue ucciae10BaHus B MeIULIMHE

47.  OOMeH yrJIeBOJIOB B KJIETKE: TITMKOJIN3, JIOKAJTU3AIIMS B KJIETKE, PEaKInH,
dbepMeHTBI, OMOJIOTUUECKOE 3HAUCHHE.

48. OOMeH yrieBOJOB B KJETKE: IJIMKOJINU3 a’pOOHBIH M aHa’pOOHBIH,
perymnsiius, OJHEepreTHdecKkuii Oamanc, Ouoyiormueckoe 3HadeHue. bpoxeHue:
MOHSTUE, CXOACTBOC TJIMKOJIIM30M U OTJIMYHE OT HETO.

49.  OOmeH yrieBoIOB B KJIETKE: cxeMa oOMeHa IIok030-6-pocdara. [Tonsrue
0 mneHro3odochaTHOM MyTH, CHUHTE3€ U pacnaje IJIMKOreHa, OUOJOTUYECKOe
3HAYCHHUE.

50. OOMeH yrieBoJoB B KJIETKE: cxeMa 0OMeHa MUPOBUHOTIPATHON KUCIOTHI.
Peakuuu oOMeHa MOJTOYHON KUCIIOTHI B Pa3IMYHBIX TKaHAX. JHEPreTUYECKUN OanaHC
okuciienus: mojiouHo kuciotrel a0 CO, m H,O. Ilukn Kopu, Ouomornueckoe
3HAYCHHUE.

51. OOMeH yrieBOoJOB B KIETKE: TIIOKOHEOreHe3, PEeaklMH, CyOCTparthl,
bepMeHTBI, peryJisius, OU0I0rHYecKoe 3HaUCHUE.

52.  Poab TOpMOHOB M HEPBHOM CHCTEMBI B PETYJISIIMH YTJIEBOJIHOTO OOMEHA.
broxuMmudeckrue MokaszaTrelin KpPOBHU, XapaKTEpU3YIOUIUE COCTOSHUE YIJIEBOJHOTO
oOMeHa.

53. OOMmeH IMmHUI0B B KJICTKE: OKHCIACHHE JKUPHBIX KHCJIOT, OTaIlbl,
JIOKaIu3anus

B KJIETKE, peakiuu, (PepMEeHThI, OMOJIOrMYECKOE 3HAUCHHUE.

54. OOMeH IUNUA0B B KIETKE: OKUCIEHUE >KUPHBIX KHCIIOT, SHEPreTHUECKHIM
Oajjanc (Ha TpUMepe OKHUCJICHUS JIMHOJICHOBOM KHUCHOThI). CpaBHUTEIbHAS
XapaKTePUCTHKA YTJIEBOJIOB M JIUIHUJIOB KaK HICTOUHUKOB YHEPIUH B KIIETKE.

55. OOMeH JIMIUJIOB B KJIETKE: CXeMa OOMEHa alleTUIKOdH3MMa A, ITOHSITHE O
CUHTE3€ JKUPHBIX KHUCJIOT, CPaBHUTENIbHAs XapaKTEpUCTUKA CUHTE3a W OKUCIICHHUS,
ouonornueckoe 3HadeHWe. He3zamMeHUMbIE JKHpPHBIE KHCJIOTBI: CTPOCHHUE U
OMOJIOrMYeCcKOe 3HAUYCHHE.



56. OOMeH JUNUIOB B KIETKE: IIOHATHE O CHHTE3¢ M pacraje
TPUTTUIEPUIOB, YCJIOBHs, OWOJIOTMYECKOE 3HAYCHHE. DHEPreTUYecKuil OanaHc
okucienus raunepuna 10 CO, u H;O.

57. OOMeH TUIHUA0B B KJICTKE: cXeMa 0OOMEHa aleTUIKOAH3MMA A, IOHITHE O
CUHTE3€ XOJIECTEpPUHA, MYyTH €ro TOCTYIUIGHHWS W WCIOJB30BaHHUS B OpraHU3Me,
OMOJIOTUYECKOE 3HAUYCHHUE.

58. OOMeH nuUnuIoB B KJIETKE: CXeMa OOMEHA alleTUIIKOIH3MMA A, CTPOEHHE
KETOHOBBIX TeJl, MOHATHE 00 MX CHUHTE3€ U pacraje, OMOJOTHYECKOe 3HaueHUE.
DHepreTUUeCKuil 0agaHc OKHUCIEHUs ruapokcumaciasHon kuciaorsl 10 CO, u H,0.
KauecTBeHHas peakiiys Ha KETOHOBBIE TEa.

59. Ponb TOPMOHOB M HEPBHOW CUCTEMBI B PETYJIALMH JUMIUIAHOTO OOMEHA.
buoxumuyeckue Moka3aTelau KpOBH, XapaKTEPU3YIOIIME COCTOSHUE JIHUIHIHOIO
obmeHa.

60. OOMEH AaMMHOKHCJIOT B KJETKE: pEakluH J1eKapOOKCUIUPOBAHMS,
dbepmenThI, Onosorndeckoe 3HaueHue. Vcrnonb3oBaHWe aMHUHOKHUCIOT JUIsl CUHTE3a
OMOJIOTUYECKU aKTUBHBIX BEIIECTB (Ha MPUMEPE aIpeHaTNHA WU alleTUIIXOJIMHA).

61. OOMeH aMHHOKHCIIOT B KIETKE: peakluu IepeaMUHUPOBAHUS,
dbepmenTrr, Ouomormueckoe 3Hauenme. Cyapba  0€3a30THCTOTO  OCTaTKa
aMUHOKHUCIIOT. KeToreHHbIe U TTFOKOT€HHBIC AMIUHOKHUCIIOTHI.

62. OOMEH aMHHOKHUCIIOT B KJICTKE: MOHITHE O 3aMCHUMBIX, HE3aMCHHUMEIX,
YaCTUYHO M YCJIIOBHO 3aMCHHMBIX aMHHOKHCJIOTaX. Peakiuu cuHTe3a 3aMEHHUMBIX
amuHokucnot (Ha npumepe ['JIY, I'JTH, ACII, AJIA). CBs3bp oOMeHa aMHUHOKHUCIIOT C
0OMEHOM YTJIEBOJIOB U JIUIIHJIOB.

63. OOMEH aMUHOKHUCIOT B KIETKE: peakIMu MpsSIMOro W HEIpsIMOro
JIe3aMUHUPOBaHUs, (epMeHThI, Ouonoruueckoe 3HaueHue. OOpa3oBaHHEe aMMHUaKa,
€ro TOKCUYHOCTD U IyTH 00€3BPEKUBAHUS.

64. OOMeH aMHHOKHCJIOT B KJETKe: I[HUKJI MOYE€BUHOOOpA30BaHMS,
JIOKAHM3aIMs B OpTaHu3Me, Peakiiuu, (hepMEeHThI, OMOJIOTHYECKOe 3HAYCHHUE, CBS3h C
peakiusiMu JIe3aMUHUpOoBaHus U 1ukiioM Kpeoca.

65. buocuHTe3 Oenka: KpaTKas XapaKTEPUCTUKA OCHOBHBIX JTarloB.
[ToctrpancnaunonHas Mmoaudukanus 1 GonauHT OETKOB.

66. IIporeonus: Buasl, (hepMEeHTHI, OMOJIOrHYecKkoe 3HaueHue. OCOOCHHOCTH
katabonu3ma Oenka B Ju3ocoMax M mnpoteacomax. [lytu ucnonws3oBanus ¢oHaa
AMUHOKHCJIOT B KJIETKE.

67. OOMeH HYKJIEHUHOBBIX KHCJIOT: OMOJIOTMYECKOe 3HAYECHNUE HYKJICOTHUJIOB,
MOHSATUE O CHHTE3€ W pacmaje HYKICOTHIOB, PEAKIUM OOpa3oBaHUS KOHEUHBIX
POYKTOB OOMEHA.

68.  Poib rOpMOHOB B peryJsiiiuu O€IKOBOTO oOMeHa. A30THCTHIN OajaHC.
HcTouHNKN TOJHOIEHHOTO THUIIeBOTr0 Oenika. KoHeuHble TPOIYyKThI a30THUCTOTO
oOMeHay 4eoBeKa.

69. buoxumuyeckue TMoOKa3aTeld KPOBH, XapaKTEPHU3YIOIINE COCTOSHHE
6enkoBorooomeHa. OCTaTOUHBIN a30T TIa3Mbl KPOBH U €70 KOMITOHEHTHI.

KpoBb Kak 00beKT OMOXMMUUECKOTO UCCaeloBaHus. OTIMUMS T/Ia3Mbl U CIBOPOTKU
KpOBU. MuHepasbHbIe BeIlecTBa KPOBHW, OCOOEHHOCTH pacrpefiesieHUs MeXXIy
T71a3MOU U KJIeTKaMH, OMoJiorudeckasi poib.



