MyHuuunanbHbIN 3Tan no 6uonorun

Buonorus. 11 knacc. OrpaHuyenune no spemeru 120 MUHyT

PacteHue no cpesy #1154193

BbibepuiTe BepHbIvi BapraHT oTBeTa.

Kakoe pacTeHune 1z npeanoXeHHbIX HUKe byaeT MMeTb Takon cpes ctebna?

3a pewenwue 3agaun 1 6ann



CaysepH-6n0TTHHI

Bbi6epute BepHbii BapuaHT oTBeTa.

Ha kaptuHke msobpaceHa cxeMa npoBefeHus uccrefoBaHus Monekynbl xpomocomHout OHK metomom CaysepH-6noTTuHra.

Bbi6epute HEBEPHOE yTBep)xaeHue o naHHOM MeToAe.

Paspesaqve 3nexTpodhopes
Nepenoc
B arapoaHom Ha Gunerp

PECTPUKTAIAMM
. " reng
@
Xpomocomuan JHK DparMeHTsl
IHK

WHkySauma dunetpa ¢
DAANOEKTHEHEIM JOHOOM

OTMbiBKE W | |
IKCNONLYAS |
MNLTPE ©
Nponarsims MHM | 2 |

Mancxenne | |
parmenta, .
FOMONOTHSHORG
PAAMDAKTUBHOMY
30HAY

Cxema Cayzepr-61oT rrOpHAR3ALHNA

Llenb paHHOro MeTopa — feTEKTUPOBaTL onpeaeneHHyto nocnesosatensHocts [JJHK B o6pasue.
JAHK nonsepraetcs anektpodopesy ans pazaenenus JHK no macce.
30Ha He 0653aTeNnbHO JOMKEH BbITb KOMMIEMEHTAPEH LieNIeBOI NMOCE[0BaTEIbHOCTY.

OpHuM 13 atanos cayzepH-6noTTuHra sensercs nepeHoc JJHK v3 araposHoro rens Ha duabtp nnv mem6pary. Ecnn mem6paHa 6yaeT NonoXuTenbHO 3apsixeHa,

TO 310 06nerunt neperHoc AHK.

3a pewenwne 3agaumn 1 6ann



Jo okcanoaueTaTa #1154137

Bvi6epute BepHbIi BapraHT oTBeTa.

PaccMoTtpuTe cxemy peakunn obpasosaHus okcanoauetata. Kakon npouecc npoucxoaut ¢ nupysartom?
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' BuoThH I

COO  nupyearkapBokcunaza COO

Mupyear Okcanoauertar

BoccTtaHoBneHue
moponus
Kap6okcunuposaHue

DocdopunuposaHue

3a pewerve 3apaun 1 6ann

Bnecrawas >xusHb #1154195

Bbibepute BepHbIvi BapuaHT oTBeTa.

Ha pucyHke nzobpaxeHa MukpodoTorpadpus KneTku, NonydeHHas npu noMoLm Metoaa GpayopecLeHTHON Mukpockonuu. Beibepurte
HEBEPHOE yTeepxaeHue:

[aHHbi MeToA, OKpalLMBaHWs CYBGKNETOUHbIX CYy6CTPYKTYpP MOXHO MCMO/b30BaTb Ha XXMBbIX KNeTKax U HabNtoAaTb MPUKM3HEHHbIE MPOLIECCHI.
[Mpu NnoMoLm 3eneHoM MeTKM OKPaLLEHbI S1I@MEHTbI LIUTOCKeNeTa —MUKPOGUNAMEHTbI.
[aHHas kneTka He MMeeT >KeCTKOMN KIETOUYHOM CTEHKMW.

Ha mukpodoTorpadum MoxHo yBMAETb MpoLecc pasfaeneHns XpOMOCOM.

3a pewerue 3apaun 1 6ann



AHaMMoKC

Bbi6epute BepHbii BapuaHT oTBeTa.

AHaspobHoe okucneHune ammuaka (Anaerobic Ammonium Oxidation = AnAmmOz) — npouecc, ocyllecTBisEMbIN 6akTeprsaMm
tuna Planctomycetes. 9T 6akTepum UMeIOT crieumanbHbili MEMBPaHHbIA OTCEK, aHAMMOKCOCOMY, C O4YeHb MIOTHOW MeMbpaHown. B
npoLecce AaHHOTO XeMOCUHTE3a 06pasyloTcs as3oTcoaepKalume MpoMexyTouHblie coeamHeHus, Hanpumep NO wn NoHy. Ob6uwas

peakLusa aHaMMOKC nokasaHa Huke. Boibepute BepHoe yTBepxaeHue.

NHg" + NO; — N, +2H,0  AG” = 357K

Jlns BoccTaHOBAEHUS HUTPUTA M aMMMaKa SNEKTPOHbI 6epyTCs U3 OKUCNEHWS BOAOPOAA MAPOreHason.

[MpomexyTouHbIli npoayKT ruapasvH NoHy aBnsetcs odeHb CUNbHbIM BOCCTAHOBUTENEM, MOTHas MeMB6paHa aHaMMOKCOCOMbI 3aLUMLLAET KNeTKY OT ero
BO3JeNcTBms.

HMTpI/lT ABNSETCA LOHOPOM 3/1EKTPOHOB A1 BOCCTAaHOB/IEHMSA aMMMaKa.

HaxHas peakuus asnaeTcs SHAepFOHMHeCKOVI.

3a pewenwue 3agaun 1 6ann

Cynbdatpenykuus

Bbibepute BepHbiti BapyaHT oTBeTa.

CynbdaTpeayKkums — MpoLecc BOCCTaHOBNEHWs CynbdaTa MPOKapHUOTHbIMKM opraHusmamu. Bocctarosnerne SO4% tpebyet ero
npensapuTenbHon aktmBauun. PepmeHTt ATD-cynbdypunasa katanmsmpyeT NpUCOeSUHEHne 504 « dochaty ATD, obpasys
apeHosuHdocdocynbdat (ADPC). Mpu AMCCUMUNALMOHHOM BOCCTaHOBEHUM cynbdaT S04% B coctase ADC BoccTaHaBnMBaeTCS
HernocpeacTBeHHO A0 cynbduta (8’032_). Mpw accuMmnaumoHHoM BoccTaHoBReHUK, HanpoTue, K ADPC nobaenseTca BTopoit pocdar ¢
ob6pasoBaHueM pocdoaseHosmHbocdocynbdata (PADPC), n Tonbko 3aTeM BoccTaHaBnmBaeTcs. PaccMoTpuTe cTpykTypHble dopMyrbl

ADC n DADC u BbibGepuTe BEpHOE YTBEPKAEHME.
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0=p—0-
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ApneHosnHdochocynbdat (ADC) ®docdoaneHosnHbochocynbdaT (PADC)

AfeHnH cBa3aH € yrnesoaHom YacTbio N-rMKo3uaHOM CBA3bIO.
YrnesopfHas 4aCTb AaHHbIX MONEKYN NPeACcTaBNeHa reKCo30M.

)
DPADC otnmuaetcs ot APC Hanmumem pocdata B 2 - NONOKEHUM.

ADC 1 PADC conepraT B CBOEM COCTaBe MMPUMUANHOBOE OCHOBAHME.

3a pewenue 3agaum 1 6ann



Uwntonorus

Bvi6epute BepHbIi BapuaHT oTBeTa.

Ha 3I'IeKTp0HHOﬁ MMI(pO¢OTOFpa¢MM HWKe npeactaBneH d)paFMeHT anuTenna ogHoro U3 opraHoB 4YesioBeka. BHumaTenbHo n3yuums

npenapar, yKaXkuTte, Kakaf KJieTKka oTMe4yeHa Ha HeM CTPeJ'IKOI?I:

Knetka, npopyumpytoLias cypdakTaHT B anbBeonax nerkmx
BokanosuaHas knetka KuweyHmKa
CrBonoBas Knetka KpumTbl KULWEYHWKa

Peu.enTopHaﬂ KNeTKa anuTennsa KoOXu

3a pewenwne 3agaumn 1 6ann

Uuntonorus

BbibepuiTe BepHbIvi BapraHT oTBeTa.

[pobnerne — npouecc nocnefoBaTenbHbIX ASNEHUI 3UrOTbl, MPUBOASILMNIA K GOPMUPOBAHMIO MHOTOK/IETOYHOTO 3apOApIlla —
6nacTynbl. B xope ApobneHns He MPOUCXOAUT yBENUYEHNS Pa3MePOB MM MAacChl 3apOAbILLIA MO CPABHEHMIO C 3UFOTON. YUnTbiBas, YTO
feneHvs apobneHus npeacTaBnsioT co6oM OBbluHble MUTOTUYECKUE AeNeHUs, YKaXuTe, Kakas CTaAus KJETOUYHOro LUMKna He

Bblpa)XeHa B npouecce p.po6neHm|.

M-odaza
Gl-daza

S-daza

O O OO0

Het BEepHOro oTeeTa

3a pewenwne 3agaumn 1 6ann



Yenosek

Bvi6epute BepHbIi BapuaHT oTBeTa.

Ha doTorpadum Hme npeactasneH pesynbtat obcnenoBaHuns naumMeHTa MetogoM KomnbtotepHot Tomorpadpum (KT). BHuMaTenbHo

n3yumse nonyquan?i CHUMOK, YKaXKuTte, Kak MOXKXHO 06DbACHUTD npucyTcTteMe oTMe4YeHHOro Ha pucyHke y4dyactka BB opraHe A.

OpraH A siBnsieTcs ABEHaALATUMNEPCTHOMN KULWKOW, a B — MHOPOAHbIV MeTanIMyeckuii npeamer.
OpraH A sBnsetcs AoNnbKkol neyeHu, a B — 3nokayectBeHHoe HoBoobpa3zoBaHue (Ornyxosb).
OPFBH A SBNSETCS XKeNYHbIM nys3bipemMm, a B — »enuHbIM KaMHeM.

OpraH A sBAseTCs XeNuHbIM ny3bipeM, a B — o61wuii xxenuHbIi NpoToK, BNafalolwmin B ABEHaALATUNEPCTHYIO KULLKY.

3a peweHwne 3agaun 1 6ann

Kpacutenu

Bbi6epute BepHbIi BapuaHT oTBeTa.

BODIPY TR ceramide — 3To ¢prioypecueHTHbIN KpacuTesb, akTUBHO MPUMEHSIOWMINCS B KIETOYHOW BUONorMn ANns BM3yanmsaumm
HekoTopol opraHennbl. BODIPY TR ceramide ceasbiBaeTcs ¢ octatkamu N-aLeTunranakrosaMuHa Ha rankonpoTtenHax. [ns okpacku

KaKOW opraHensibl MPUMEHSIeTCsl 3TOT Kpacutenb?

Pu6ocomsl
MuTtoxoHapuun
Annapara lonbpkm

Jlnzocombi

3a pewenwue 3agaumn 1 6ann



He 6oneinTe! #1154202

Bbi6epute BepHbIi BapuaHT oTBeTa.

[na npoHWKHOBEHUNA B KNETKY BUPYC CBA3bIBAETCH CBOMMU MOBEPXHOCTHBIMU GEfIKaMU C KJIETOYHbIMU pEeLLenTOpaMm 3apaXkaeMom
kneTkun. MasectHo, uto y Bupyca rpunna 3To 6enoK remMarritoTUHUH, KOTOPbIM B3aMMOAENCTBYET C OCTaTKaMu CUanoBbIX KWUCOT,
CBA3aHHbIMU C 6enKkaMmn Ha nosepxHocTu knetok. Cnanoeble Kncnotol — obuwee HazBaHMe N— 1 O— 3aMelwEHHbIX MPOU3BOAHbIX
HelpaMMHOBOW KucnoTbl. Hanbonee pacnpocTpaHéHHbIA MpeacTtaBuTenb 3Toro knacca — N-aueTunHerpaMuHoBas KMCNoTa (eé
xuMuueckas dopMmyna wusobpaxeHa Ha pucyHke). Bbibepute BepHble yTBeppeHus oOTHocuTenbHo cTtpoeHus N

-aLeTMNHeipaMUHOBOW KUCNOTbI:

OH

Mpu cunbHowenouHom pH 6yneT MMeTb MONOXKMUTENbHbIN 3apsia.
B mMonekyne HeT N-rnvko3uaHbix cBszen.
BbiaeneHHbii rony6biM LBeToM dparMeHT MoneKy bl NoNy4YaeTcs U3 MMpyBaTa B pe3y/bTaTe afbAoNbHON KOHAEHCALMN.

N-auetunHeripamuHoBas kucnota cogepxut 10 atomos yrnepoaa.

3a pewenue 3agaum 1 6ann



Mopbi
Bbi6epute BepHbIi BapuaHT oTBeTa.

[MopaMn Ha3biBalOT OTBEPCTUS BO BTOPUYHbIX BOMIOUKAX PACTUTESIbHbIX KJIETOK, FAe KMETKU pa3fensioT TOMbKO UX MepBUYHbIE
o6onoukn. OgHa M3 pasHOBUOHOCTEN MOp — OKaWMEHHas nopa. B okaliMnéHHbix nopax BTopuuHas obonouka HaBMcCaeT Hapg
OoTBEpPCTMEM MOPOBOro KaHana B BMAE cBoAa, obpasys oKaliMseHue. YYacToK MOpPOBOM MeMBpaHbl, PacnofioKEHHbIM HanpoTWB

anepTypbl Mopbl, 06bIYHO MMEET OKPpYrfoe YTOoJleHne, KOTOpOoe Ha3biBaeTcs TopycoM. Bbibepete BepHbie yTBepxpeHus

OTHOCUTE/NIbHO OKAMNEHHDbIX MOP pacTeHU:

Water

n’

Water

Cell A Cell B

OkaliMNEHHbIe MOPbl YMEHbLLIAIOT COMPOTUB/IEHME MPOBOASALLMX SNEMEHTOB TOKY XXKUAKOCTH.

MepekpbiBasicb TOpycoM, Mopa NpensTCTBYET TOKY XKUAKOCTU.

OkarMnéHHble Mopbl C TOPYCOM BCTPEYAKOTCA TO/IbKO B MEXAHUYECKUX TKAHAX U HY)KHbI A1 AOMNONHUTENbHOIO YKpenaeHns KNIETOYHOMW CTEHKMU.

Topyc npencraBnset coboll yTonueHne BTOPUUHOM KNETOYHOMN CTEHKM.

3a pewenwne 3agaumn 1 6ann

KonomMuHmnpoBaHue

Bbibepute BepHbiti BapyaHT oTBeTa.

K_O,EI,OMVIHVIpOBaHVIe — !N B3aI/IMO,D,eIZCTBVIFI anneneﬁ, npu KOTOpOM oba annens B NOAHOW Mepe npoasnqaroT cBoé ,D,elD’ICTBMe.

Bbi6epuTe BepHoe yTBepXaAeHuUe.

KOJJ.OMVIHVIpOBaHVIe OT/NIMYaeTCs OT HEMOJIHOIO AOMUHUPOBaHUSA TEM, YTO B NOC/I€QHEM Caly4ae ABa afinens O4HOro reHa KOAUPYHOT pasinyatowmecs 6enkn,a B

nepsom ,ElOMVIHaHTHbIl‘/’I annenb He MOXKeT NoaaBuTb peLLeCCMBHbII}’I MOMHOCTbHO.
Mpu KoAOMUHMPOBaHWM GEHOTUM rEeTEPO3NUrOT He OTIMYAETCS OT GEHOTMMNA FOMO3MIOT.
Annenv reHa rpynn kposu cuctembl ABO B3aMMogencTBYIOT MO NPUHLMMY KOLOMUHUPOBaHUS.

CerLIJ.VIBaHVIe reTepo3uroT Npn KOAOMUHUPOBaHMN AACT TaKoe e pacwenneHne no CbeHOTVII'IaM, Kak npuv NOIHOM AOMUHUPOBaHUN.

3a pewenwue 3agaumn 1 6ann



Crepeounsomepbl #1154205

Bbi6epute BepHbIi BapuaHT oTBeTa.

Ha kapTuHke wn3obpaceHa peakuus MpeBpalleHWs MaHHUTONMa B MaHHO3y. PaccMoTpuTe KapTUHKY U BbibepuTe BepHoe

yTBEpXAeHMe.

CH,OH

HO
HO—1—

OH
—r— OH

CH,OH
MaHHuTOoN

|

CHO

HO——

HO—1—
—T— OH
—1— OH

CH,OH

MaHHo3a

MaHHo3a MoxeT 06pa30BbIBaTb TOMLKO MUPAHO3HYIO LIMK/IMYECKYIO GOpMY.
Y MaHHO3bI 60/blUe CTEPEOM30MEpPOB, YEM Y MaHHWUTONA.

D/L-HoMeHKnaTypy MOHOCaxapUAoB OMNpeaenseT NoNoXKeHE FIMAPOKCUIIA Y BTOPOro NO-CTapLUMHCTBY aTOMa yrnepoaa.

Y MaHHO3bl 8 cTepeon3zomMepoB.

3a pewenwue 3agaun 1 6ann



BbakTepuu-TpyxeHUKmn

Bbi6epute BepHbii BapuaHT oTBeTa.

Ha pPUCyHKe V|3o6pa>|<eH 6noxmuMmUeckui nyTb nonyyeHusa I'IpOI'IVIOHOBODI KWUCNOThl, BaXKHOM Aans 6uotexHonornn. 3to npowuecc,

ocylectsasembii 6aktepusamn. BoibepuTe BepHoe yTBepaeHue:
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Bce peakumMn jaHHOro Nyt NnpoTeKkarT B MUTOXOHOPUA.
DTOT MpoLEecc MOXET UCMONb30BaTLCS B MPOM3BOACTBE Cbipa.
DTOT NyTb MOXHO OTHECTU K aHaboNn3My.

[aHHbIl npouecc npeacTasnseT coboi obpaTHbin umkn KanbeuHa.

3a pewenune 3agaun 1 6ann

MoTomku aaep

Bbi6epute BepHbii BapuaHT oTBeTa.

Bblﬂ,eneHHble Ha CxXeMe a4pa nocsie onnoaoTBopeHnsa AaayT Havano:

KneTram 3anacatowieit TkaHu

OxononnogHuky
CeMeHHOM KOXYype

KneTkam 3apopapiwa

3a pewenwne 3agaun 1 6ann



YTo c kneTkom #1154207

Bbi6epute BepHbIi BapuaHT oTBeTa.

Ha cpese cTebnig oTMeUYeHHas KeTKa:

HakannuBaeT nnrHuH 1 NnpeTepnesaeT anonTos.
O6pasyeT cUTOBUAHYIO MNACTUHKY U peayLmpyeT MeMbpaHHble OpraHounabl.
Copepxut cy6epuvH B KNETOUHOW CTEHKE.

VimeeT xnopodunn B MeMbpaHax Tunakounaa.

3a pewenwne 3agaun 1 6ann

Mopckas 6paTBa #1154208

Bbi6epuTe BepHbIti BapraHT oTBeTa.

Cpeav nepeumncneHHbIX HUXKe opraHn3amMos K knaccy Mnekonutatowme (Mammalia) HE otHocuTcs:

Mopckoi koTuK.
Mopckas koposa.
Mopckas cobauka.

Mopckasi cBuHbA.

3a pewenwue 3agaun 1 6ann



CynbdocoenmHeHmne

Bvi6epute BepHbIi BapuaHT oTBeTa.

Bbibepute BepHoOe yTBEpPXKAEHWE O MOMNEKY/e, CTPYKTYpa KOTOPOW NprBefeHa Ha PUCYHKe HUXKe:

B cocTaBe Monekynbl ectb prbosa.

B coctaBe Monekynbl NpUCYTCTBYIOT 3 CNOXXHOSGUPHbIE CBA3N.
[JaHHas Monekyna npu HelTpanbHoMm pH Hecet 3apsaa —1.

[anHas MOJieKysia MOXET BbINOJ/IHATb d)yHKLI.VHO MeMGpaHHOI’O nvnupa.

3a pewenwne 3agaumn 1 6ann



YAVIBVITeanaSI MOYa MUKCUH #1154129

Bbi6epute BepHbIi BapuaHT oTBeTa.

MuKkcuHbl — 3To Knacc (Mo CTapor cucTeMaTMKe — MOAKIACC) MPUMUTMBHBIX MO3BOHOUHbIX XXMBOTHbIX U3 pasgena becuentocTHble.
MUKCHHBI 3a4acTyto 3aHMMAlOT posib MafanblMKOB B ryHOKOBOAHbBIX SKOCUCTEMAX, MUTAsACh pasfaraloMMmnCa TyWaMU MOPCKUX
opraHusmoB. B ToM uncne, ocobo nprMeyaTenbHO YCTPOMCTBO WX BbIAENIUTENbHOW CUCTEMbI — AJiS HUX XapakTepHa rnapHas yskas
BbITAHYTas BAO/b BCEro Te/a rnouka, Cogepkallasi BCero no ogHoMy HebpoHy Ha CErMeHT C O4YeHb KOPOTKMMU KaHanbuaMu. MukcuHbl
— e[VHCTBEHHble MO3BOHOYHbIE, KOTOpble He perynmpyroT obMeH OOHOBAaNeHTHbIX WOHOB M BOAbl C OKpY>Xalolen cpenon
(MckntoueHeM aBnseTcs MoH aMMoHus). OgHako noyedHble KNy6ouknm MUKCUH npuMepHo B 10 pas 6osblue, YeM y yenoseka. JTo,
Hapspy C NPOCTOTOM OpraHM3auuu, LenatoT roveuyHble KAybouku MUKCUH YyAOBHbIM OBGBEKTOM B MCCMEefOBaHUAX Kiy6oukoBow

dunbTpaumm. BHuMaTenbHo nsyume KapTuHKy, ebibepute HE BepHoe yTBepxaeHue.

YneTpaduneTpaT

MNouxa MoceruesTHue
HedpoHs

Mnukoaa, Ca™
MASpOMONERYDI

Knybodek

M mmmupAntine,,
7 s

%

5 ApxuHedpuueckuin

npoTOK

S047", Mgt

NnesponepuToHeansHan

" { ) nonocTe
noenocTs

Moua

B oTnnume ot ocTanbHbIX MO3BOHOUHbIX, OCMOperynaTopos, MUKCUHbI - 3TO OCMOI(OHd)OpMepr.
Koxxa n )Ka6epru'/'| annapat MUKCUH YaCTUYHO NPpUHUMaET Ha cebsa BblAENNTENbHYIO ¢yHI(LLVIK).
B anuTenun apXMHedequa(oro npoToKa ecTb 6enku, nepeHocswme oaHOBaNEeHTHbIE MOHbI.

I'IepMKap.qmaanaﬂ Y nnesponepuToHManbHble MNOIOCTU - 3TO NepBUYHAas NONOCTb Tena.

3a pewenwne 3agaun 1 6ann



Kakas Bawa nrobuMas ammHokucnora? #1154210

Bbi6epute BepHbIi BapuaHT oTBeTa.

JTiobas aMMHOKMCNOTa 3a CYeT Hanuums y Hee KapbOKCUIbHOW U aMUHO-Fpynn MoxeT obnagaTb 3apsanoM. bokosbie pagukansi
HEKOTOPbIX aMUHOKMUC/IOT TOXe MOFyT MOHU3MpoBaTbca npu onpeseneHHoM pH. CooTBeTCTBEHHO, NPY HEKOTOPOM 3HaueHun pH
aMUHOKMCNOTa MMeeT CyMMapHbI/ 3apsf, MOMOXMUTENbHbIM, OTpULATENbHbIM UAK paBHbI Hynto. M3oanekTpuueckas Touka — 3TO
onpepeneHHoe 3HauyeHune pH, Npy KOTOpoM Monekyna MMeeT CyMMapHbIN 3apsaA, PaBHbIN HYsO (TO eCTb OHa He 3apskeHa). Kakas us

npueegeHHbIX aMUHOKUCOT 6yAyT UMEeTb N303/1EKTPUYECKYIo TOYKY B LenoYHon cpep.e?

o O NH (0]
o o) oH Hzﬂ)J\H/\/\I)I\OH
NH, OH NH, N

3a pewenue 3agaum 1 6ann

CnoxHbie B3auMoAaencTeus #1154211

Bbi6epuiTe BepHbIti BapraHT oTBeTa.

[opMoH acTporeH unn 17B-actpagunon (E2), nokasaHHbIA Ha PUCYHKE, MOXeT OyKBasbHO MMHOBEHHO 3amyckaTb BO3by)aeHue
HenpoHos. Kak nokasano HepmaBHee wuccnefoBaHWe, MexaHW3M 3Toro saBneHus cnepytowmi: peuentop FE2, ERq, xotopbiii
3KCMPeCcCMpyeTcs HEKOTOPbIMU MOMYALMSMU HEMPOHOB U BXOAMT B YMC/IO AAEPHbIX PeLenTopos, And NpoBeaeHns curHana ot E2
[osKeH 6bITb cBAi3aH ¢ MeMbpaHoW. TaM oH B3anMogencTByeT ¢ xnopHbiM kaHanom Clicl. Korpa ¢ ERa ceasbiBaetcs E2, Tok yepes
Clicl ycunuaetcsa. VImenHo nposogumocTs Clicl nexuTt B ocHOBE MIHOBEHHOrO AEWCTBUSA 3CTporeHa Ha Helpobl. Kakon us

nepeuncieHHbIX peLenTopoB Tak Xe, Kak u ERa, paboTaeT BMecTe € X/IOpHbIM KaHanoM?

CH, OH

HO

PeuenTop agpeHanuHa.
Peuentop TAMK.
PeuenTtop rnytamara.

Peuentop vHcynmHa.

3a pewenue 3agaum 1 6ann



Bonopocneso-pactutenbHbie KONAM3nNm #1154212

Bbi6epute BepHbIi BapuaHT oTBeTa.

Xnopenna — OOHa U3 CaMblX 3HaMEeHUTbIX I'Ipe,D,CTaBVITeJ'IeIZ 3e1eHblX Bo,u,opocneﬁ, CbirpaBllasa K/1KO4YEeBYHO pOJib B pacumd)posl(e

nocnenoBaTe/sibHOCTU XNMUYECKUX peaKu,m‘/'l TEMHOBOW CTaguu ¢0TOCVIHTe3a. Bb|6epwre Ha3BaHUe LLBEeTKOBOro pacteHus, y KoToporo

CUHTEe3 CaxXapoB U3 YyrneKucnoro rasa Hambonee CXOAeH C TaKOBbIM Yy Xnopennbi:

Bepesa nosucnas

ToncTsHKa MPOH3eHHONMUCTHas
CaxapHbiii TPOCTHMK 61aropoaHbii

Kykypysa caxapHas

3a pewenwue 3agaumn 1 6ann

Kackap — 3To He Tonbko Npuyecka TaKkas #1154213

Bbi6epute BepHbIi BapuaHT oTBeTa.

MpeacTaebTe, UTO Bbl UCCNEAYETE HEKOTOPbIVM CUFHAMbHDIN Kackah U MbiTaeTeCb ONpefenuTb NOCNeA0BaTeNbHOCTb UHAUBUAYANbHBIX
KOMMOHEHTOB 3TOrO CUrHASIbHOrO MyTU. MI3BeCTHO, YTO B 3TOM KacKafe y4yacTBYOT NMociefoBaTeslbHO ABe npotenH-kmHasbl — K1 n
[MK2. Ecnv nonHocTbio MHaKTUBMPOBATL NOBYIO U3 KMHa3 6e3 BO34eNCTBMA Ha APYryto, K/IeTKa nepecTaeT oTBevaTb Ha HOpPMasbHbIl
BHeWHun ctumyn. HanpoTue, knetku, cogepskaiume MyTaHTHyto dpopMy 1K1, koTopas nocTosaHHO akTMBHa, ByayT AaBaTb OTBET Aaxe
MpV OTCYTCTBMU BHELWHEro curHana unu nHaxktmsaumm MK2. Knetkun, copepykalime nocTosHHO akTUBHbIe MyTaHTHble dopMbl obenx

KNHa3, TOXe 6y,El,yT OaBaTb OTBET AaXke NpUn OTCYTCTBUU CTUMYa. Bb|6ep|/|Te BepHoOe yTBepXXaeHus.

B HopmanbHoM kackage MK1 aktusmpyet MK2.
B HopManbHoM curHanbHoM kackape K2 aktusmpyet MK1.
B3auMopencTeme aTUX KMHa3 NpeacTaBnseT coboi NpuMep oTpuuaTenbHoN o6paTHOM CBA3M.

B naHHoM cnyuae nedochopunmnposaHme SBNSETCA MHAKTUBUPYIOLWEN MoagndUuKaLmen.

3a peweHwue 3agaun 1 6ann



Cnapxoexkm

Bbi6epute BepHbIi BapuaHT oTBeTa.

Ha d)pyl(Tax, copeprkawmx 6onbloe KOINYECTBO CaxapoB, 4aCcToO MOXHO 3aMeTUTb 6eny|o nneHKy OAHOKETOYHbIX
MUKpPOOpPraHM3MoB. Onu KYyNnbTUBUPYKOTCA TOJIbKO Ha 6oraTbiXx NUTaTebHbIMMN BeuwecTtBaMu cpegax, n He normbatoT npu ,Cl,06aBﬂeHI/1I/I

aHTUBNOTMKOB, BNOKMPYHOLLMX CMHTE3 MyperHa. Bbibepute BepHoe yTBepxaeHue:

OtoT MUKPOOPraHn3m MoXeT 6bITb npeactasneH 68LLVI}1}13MI/I NN KOKKaMun.
B cocTaB kneTouHoW CTeHKM AaHHOrO MUKPOOPraHU3Ma BXOAUT XUTWH, HO B MEHbLUEM MPOLIEHTHOM COAEPXKaHUM, YEM Y POACTBEHHbIX OPraHU3MOB.
[JaHHbIi MUKpoopraHnam ByaeT nornbatb, ecnm 406aBUTb B Cpeay npenapar, MHrbupyowmii paboTy npokapuotudeckon JHK-nonvmepasbl.

[na paHHoro MUKpOOpraHM3ma xapakTepHo rof030MHOe NUTaHMe roTOBbIMK OpraHn4yecknmun BeLlecTsamm.

3a pewenwne 3agaun 1 6ann

OkaMeHenocTtb

Bbibepute BepHbii BapyaHT oTBeTa.

OpFaHVIBM, OCTaBLWNIACA B KaMHe, aBndeTcqd npeactaBuUTenemM...

KOpaﬂl'IOBbIX nonmnos

XBolen
Nrnokoxmx

Konbuatbix uepsen

3a pewenue 3agaum 1 6ann



MNMoTeHumnan

Bbi6epute BepHbIi BapuaHT oTBeTa.
[MpencraBneHHbIV Mpodub NOTeHUMana AeNCcTBUS MOXHO BCTPETUTD B!

+301

19K

mV

-304

-604
If

CKeneTHbIX MblLEYHbIX KNeTKax
[napKux MblleyHbIX KneTkax
MelcmelikepHbix KneTkax cepaua

KneTrax Mnoka PAa Xenyao4ka

3a pewenwne 3agaun 1 6ann

YacTtb xBolwwa #1154217

Bbi6epuiTe BepHbiti BapraHT oTBeTa.

Ha ¢oTtorpadum nokasaH pparmeHT nobera xeowa. Yto BepHo Ans otMeueHHoro Ha poTorpadumm opraHa?

370 pepyuMpoBaHHble 60koBble noberu.

370 opraHbl 6eCNONOro PasMHOXEHMS.
370 NpownoroaHuit nober.

ST1o MYyTOBKa INCTbEB.

3a pewenwne 3agaun 1 6ann



[Mnamsa v Bopa #1154218

Bbi6epute BepHbIi BapuaHT oTBeTa.

MnameHHas kneTka

Y nnaHapun MOXXHO O6HapYXKUTb CTPYKTYpPY, MOKa3aHHYo Ha nsobpaxeHun. Boibepure HEBEPHOE yteepxaeHue.

BbinonHseT GpyHKLMIO BblBEAEHMS NPOAYKTOB O6MeHa BelecTs.
[MnameHHas kneTka ABUraeT pecHWYKaMu ¢ 3aTpatom aHeprum ATO.
OrtsevatoT 3a oCMOperynaumio.

OTKprBaIOTCR BO BTOPUYHYIO MOJIOCTb Tena.

3a pewenue 3agaum 1 6ann

Dsonouus

Bbi6epute BepHbii BapuaHT oTBeTa.

B ceoen pabote “lMpoucxoxpeHve sugos” Yapnbs [apsvH npusen cepuio yMoO3akItOUeHUIN, NO3BOMIMBIUMX €My UHAYKTUBHO
060CHOBaTb CyLLeCTBOBaHME B MPUPOAE ecTecTBeHHOro otbopa. YrpouieHHo, xoa Mbicrien Y.[laperHa npeactasneH Ha cxeMe Huke.

Ykaxxute, Kakoe NponyLeHHoe yTBepXaeHue oTMeueHo B Hein “X"?

Bce uakl
XapaKTepu3yIoTCA
R MpucnocoGnesHocTs
K cpene MNpucnocobreHHocTs
OTHOCHTENbHa XapakTepuayertca
EauHCTBO NNaHoe HacneacTeeHHoN
CTPOEHWA CRPraHnIMoe HIMEHYHUBOCTRIO

EcTecTBeHHbIA oTGOp

s .
MNoGTOAHHLIA POGT

YUCNEHHOCTH NONYNAUMA

Bopbfa 3a
CYUIECTBOBAHME

OrpaHyeHHOCTL Pecypeos

l'{I/ICI1eHHC)CTb nonynaunm nsMeHgaeTcs reoMeTpudeckun.
[Mpu3Haku HacneayoTCs, TO eCTb NepeaaloTcs MOTOMCTBY.
MpucnocobneHHoCTb M3MeHuYMBA.

®opma opraHa ornpeagenseT ero GyHKUMIO.

3a peweHwne 3agaumn 1 6ann



Ot cTpyKTYpbI K PyHKLMAM

B,aaHHOM 3a4aHnn HeCKO/1bKO BepPHbIX yTBep)K,quMMV. Bbl6epMTe BcCe, KOTopble Bbl cHUTaeTe BepPHbIMU, HO O6paTMTe BHUWUMaHWe, 4To 3a

Bbl60p HeBepHOro yTeep)xaeHus 6a/1/1 CHUXKaeTCH.

M3y‘-II/ITe 6uonornyecknin PUCYHOK CTPYKTYpPbl KNeTKu. Kakue BbIBOADbI O NpoLeccax Xu3HeanedaTe/lbHOCTU aTon knetkn Bbl MoxeTe

caenatb UCXoas U3 eé ctpoeHns?

®DopMa 3Tol KNETKU ONpeAenseTcs LUTOCKENEeTOM.

KneTka nonyuyaet ocHoBHoe konuuyectso Monekyn AT® B pesynbraTe aspobHOro AbiXaHWs.
3anacHbIM NoONMCaxapuaoM 3TOM KNETKW SBSETCS Kpaxman.

KneTka cnocobHa BoccTaHaBAMBaTD YrI@KUCIbIV ras 10 YrI€BOAOB.

B sToit kneTke akTMBHO 3KCnpeccupyeTcs Nnilb Hebonblwas A0S reHoB.

3a peweHwue 3agaun 2,5 6anna

leHeTHuKka

B naHHoM 3apaHnm Heckonbko BepHbIX yTBEpPKAeHUM. BoibepuTe Bce, kOTOpbIe BbI cuuTaeTe BepHbIMU, HO 06PAaTUTE BHUMAaHME, YTO 3a

BbI60p HEeBEePHOIro yTBep)XKa4eHuns 647171 CHVXKAETCH.

B onpegeneHMn npogaesieHUa npumsHaka B reHeTuke 4aCTto BO3HUKaeT npo6neMa FeHHbIX BBaVIMO,D,el\/'ICTBVIVI. BBaVIMOJJ,el\;ICTBVIﬂ
BO3MOXXHbI KakK MeXAay annensaMum pasHbiX reHoB, Tak U MeXay annenamm ogHoro reHa. yKa)KVITe, Kakue U3 nepeyncnieHHbiX HUXxe Tunoe

HacnepoBaHUs CBsA3aHbl C B3aUMOAEUCTBUEM annenein ogHoro reHa.

HekymynatvsHas nonvmepus
PeueccuBHbIN anncTas

NHrnbupytowmin AOMUHAHTHbIV 3MMcTas
CBepxaoMuHMpoBaHue

KonomuHuposanue

3a peweHwne 3agaumn 2,5 6anna



Perynauus

BABHHOM 3a4aHnn HeCKO/1IbKO BepPHbIX yTBe,D)I(,quI/IMv. Bbl6epMTe BCe, KOTOpble Bbl cHTaeTe BepHbIMU, HO O6paTMTe BHUMaHUe, 4To 3a

Bbl60p HeBepPHOro yTeep)xqeHus 6a/1/1 CHUXKaeTCH.

CyIJJ,eCTByPOT CUCTEMHbIE W JIOKaJlbHbleé MeXaHWU3Mbl perynsaunm apTepuanbHOro AaBsieHUda 4esioBeKa. BbIGGPMTe CUCTEMHDbIE

MeXaHWU3Mbl perynsumnm aptTepmanbHoOro AaBneHus:

PeHVIH'aHrVIOTeH3|/|H‘anbﬂ,OCTepOHOBaﬂ cucrtema.

Perynsauuu uepes cexpeLyio NpeacepaHOro HaTpUIypeTUUecKoro nenTuaa.
Perynauns uepes sbigenerne NO.

Perynsauus uepes aopTanbHbie 1 KapoOTUAHbIE TenbLia.

Perynauns uepes Bo3neicTeve Ha TepMopeLenTopsl

3a pewenue 3apaum 2,5 6anna

AHaspobHoe apixaHue #1154227

B naHHoM 3apaHnm Heckonbko BepHbIX yTBEPKAeHUM. BbibepuTe Bce, kOTOpbIe Bbl cuuTaeTe BepPHbIMU, HO 06PAaTUTE BHUMAaHME, YTO 3a

BbI60p HeBepHOro yTBep)kaeHns 647171 CHVKAETCH.

AHaspobHoe apixaHve — 3TO BUOXMMUYECKUIA MPOLLECC OKUCIEHWUS OpraHMYyeckux cyb6CTpaToB MAM MOJSeKYNspHOro BOAOPOAA C
ucrionb3oBaHveM B ppixatenbHon IJTLL B KkauecTBe KoHeuHoro akuentopa snekTpoHoB Bmecto (g Apyrux okucautenemn
HeopraHMYecKkol UM opraHMyeckou npupoabl. Boibepute pepMeHTbI, C MOMOLLbIO KOTOPbIX pa3Hble OpraHM3Mbl MOTYT OCYLUECTBAATb

aHaspobHoe AbixaHue.

MeTtuntpaHcdepasa
lmoporeHasa
®nunnasa
Hutpatpenyrasa

CynbduTtpenyxrasa

3a peweHwue 3agaun 2,5 6anna



MpoTusoBozpacTHOM yxona, #1154229

B,aaHHOM 3a4aHnn HeCKO/1IbKO BepHbIX yTBe,D)I(,ﬂeHI/IMv. Bbl6epMTe BCe, KOToOpble Bbl cHnTaeTe BepHbIMU, HO O6paTMTe BHUMaHue, 4To 3a

Bbl60p HeBepHOro yteep)xaeHus 6a/1/1 CHUXKaeTCH.

OpHolt u3 yHKLMI pacTUTENbHONO FOPMOHa LMTOKMHMHA SBNSETCA 3afdepXka cTapeHus nuctbeB. LlnTokuHun saensetcs
3HAOrEeHHbIM HEraTUBHbIM PerynsToOpoM CTapeHus, crneumduryHbiM ans nuctoes. Vicnonb3ys cBou 3HaHWS W OrUKY, MOAyMalnTe, Kakue

13 NpeanoXeHHbIX NpoLeccoB 6yayT YacTbio LUTOKMHUHOBOIO OTBETA U NPUBOAUTDL K 3afepXXKe CTapeHUsl NMcTbes?

OTKprTMe YyCTbuUL.

YckopeHue pacnaga xnopodunna.

AKTMBaLMSA CUCTEM aHTUOKCUAAHTHOM 3aLLUTbI.

AKTUBaALMA LUKIMHOB — 6EKOB-PerynsTOpoB KNeTOYHOro LUKAa.

AtTparupytowmii spdeKkT — npuBieUYeHUe NUTaTENbHbIX BELLECTB (B OCHOBHOM, FeKCO3) B KNeTKM Me3odunna.

3a peweHwne 3agaun 2,5 6anna

Mepokcnpasa #1154232

B,aaHHOM 3a4aHnn HeCKO/1bKO BepHbIX yTBe,D)I(,ﬂeHI/IMv. Bbl6epMTe BCe, KOToOpble Bbl cHTaeTe BepHbIMU, HO O6paTMTe BHUMaHUe, 4To 3a

Bbl60p HeBepHOro yteep)xaeHus 6a/1/1 CHUXKaeTCH.

Mepoxcunaassl, v nepokcmapenyKTasbl, NpeacTasnsoT coboi 6oblyto rpynny ¢pepMeHTOB, KOTOPbIe UTPAtOT POJib B Pas/INUHbIX
6uonornyeckmnx npoueccax. Ha pvcyHke nokasaHa 3aBUCMMOCTb aKTUBHOCTW AaHHoro depmeHTa ot p H. OcHoBbIBasiCb Ha BalMX

3HaHMSAX 1 NosyYeHHoW nHdopMaLmm, BbibepuTe BepHbie yTBEpXAECHUS.

g _
:
g
g
B
2
]
<
3 5 7 9
pH

Mpw p H= 11 ypoBeHb akTUBHOCTU ByaeT Takow e, kak npu p H = 3.

Mepokcnaasa kaTanusnpyeTt peakLmio BOCCTaHOB/IEHUS MepPeKUCH BOAOPOAA.

Mpu p H= 11 ypoBeHb akT1BHOCTU ByaeT HMXKe, YeM Nnpup H = 9.

YK aKTMBHOCTM NEPOKCUAA3bI MPUXOAMTCS Ha KOHLEHTpauumto npotoHos 10 Mkmonb/n.

qu weno4vyHee cpepa, TeM HKe akTUBHOCTb NepoKkcunaasbl

3a pewenue 3apaum 2,5 6anna



PasHoBuaHoOCTM Nnouyek #1154233

BABHHOM 3a4aHnn HeCKO/1IbKO BepHbIX yTBe,D)I(,quI/IMv, Bbl6epMTe BCe, KOToOpble Bbl cHnTaeTe BepHbIMU, HO O6paTMTe BHUMaHue, 4To 3a

BbI6OP HEBEPHOrO YTBEPKAEHMS 61 CHUXNAETCH.

Bbl6epMTe BCe BapuaHTbl )KMBOTHbIX C TynOBMU.LHOl)‘I MOYKOM:

B3pocnas narywka

3apoabiw pbibbi

Bapocnas pbiba

3apogbiw narywku (ronoBacTmk)

3mes

3a pewenue 3apaum 2,5 6anna

BoraHuka

B naHHoM 3apaHnm Heckonbko BepHbIX yTBEpPKAeHWM. BbibepuTe Bce, kOTOpbIe Bbl cuuTaeTe BepHbIMU, HO 06PaTUTE BHUMAaHME, YTO 3a

BbI60p HeBepHOro yTBep)kaeHns 647171 CHVKAETCH.

Ha pucyHke Hue npeacTaBneHa cxeMa CTpoeHUs ceMasadaTtika [1oKpbIToceMeHHbIX pacTeHuni. YKaxuTe, B KaKMX BapuaHTax oTBeTa

NpaBU/IbHO NOANMCaHbl OTMeuYeHHble unudpamm (1 — 6) cTpyKTypbI:

4 - IHTeryMeHTbl

5- MaTepunHCKasa KneTka Mmeracnop

2 - Hyuennyc (3anacHas TKaHb ceMs3ayaTka)
1 - pbinbLe necTuka

3 - cTeHKa 3aBs3u

3a pewenwne 3agaum 2,5 6anna



Seonioums

BABHHOM 3a4aHnn HeCKO/1bKO BepHbIX yTBe,D)I(,ﬂeHI/IMv. Bbl6epMTe BCe, KOTopble Bbl cHTaeTe BepHbIMU, HO O6paTMTe BHUMaHue, 4To 3a

Bbl60p HeBepHOro yteep)xaeHus 6a/1/1 CHUXKaeTCs.

HepasHosecue no cuennenuio (linkage disequilibrium, LD) — HecnyyaliHas accoumalms annenen B AByx unv 6onee nokycax. na
aByx anneneir LD paccunTbiBaetcs no dopmyne LD4p = PAB — PA*DPB = PAB*Dab — PAp*DaB, KOTOPAs paBHa pasHMLE Mexay
uacToTOW rameT, Hecywmx napy annenen A n B B asyx nokycax (p4p), V NpOU3BELEHUEM YacTOT 3TUX annenet (pa v pp). Cuntas, uto
LD 4p = 0 o3HauaerT, uto annenu A n B HacnenyloTcs He3aBUCUMO APYr OT ApYra, YKaXuTe, KakMe 3BOIOLMOHHbIE COBbITUSA MOTyT

npMBOANTDL K MOABIEHNIO HEHYNEBOIro LD.

[MpoxoxaeHve nonynauven, ucnonbayemolt ans pacyeta LD, 6yTbiNOYHOro rop/ibiwiKa.

OnpepeneHHas koMbuHaLma annenei B nokycax A n B xapakTepu3yeTcs NOBbILEHHOW MPUCMOCOBNEHHOCTbIO, YEM 3TU annesnu no OTAebHOCTU.
OrtcyTcTaue B nonynsumm, ucnonbayemoi ans pacyeta LD, BOZMOXHOCTU K CaMOOMNOAOTBOPEHUIO.

[epMadpoanTram ocobeit, koTopbie GOPMUPYIOT MOMYNALMIO, UCTOb3yeMyto asis pacueTa LD.

CBobopaHoe ckpelmsaHme ocobel B monynaumm, ucrnonb3yemoi ans pacdera LD.

3a pewenune 3agaum 2,5 6anna

TepMuHonorus #1154239

B,aaHHOM 3a4aHnn HeCKOJ/1bKO BepHbIX yTBe,D)I(,quMMv. BbléepMTe BCe, KOTopble Bbl cHnTaeTe BepHbIMU, HO OépaTMTe BHUWUMaHue, 4To 3a

BbIGOP HEBEPHOIO YTBEPKAECHUS 6asl1 CHUKAETCH.

B pazHble nepuonbl passuTHsa HayKu BUOMOMM MO-Pa3HOMY MOHUMaNM 3HauYeHWe CNoBa «CMMBUO3». [epBoHaYanbHbIN CMbICA 3TOrO
TEPMMHA BKJ/IOMAN TOJMbKO B3aMMOBBIFOAHbIE OTHOLEHWS MeXay opraHuaMamu. B coBpeMeHHOM moHUMaHun cMbros — 3To ntobble
LNINTENbHbIE CBA3W OPraHM3MOB, B KOTOPbIX XOTS 6bl OAVH U3 HUX M3BNeKaeT nonb3y. Beibepute npuMepsl, koTopbie nnnCTpUpyoT

coBpeMeHHOoe 3Ha4yeHue 3Toro TepmMmnHa:

Myxa ue-ue 1 TpunaHocoma

[MoroHodopbl 1 xeMocuHTe3NpyloLwme 6akTepun
Onbxa v azoTdukcaTopbl

[y6 v ocoka naTtHucrtas

3XVIHOI(0KK n co6a|(a

3a pewenue 3apaum 2,5 6anna



Spermatophyte

Ecau Bce BapunaHTbl O4HOBPpeMeHHO He rNnomMeLlaroTcsa B OKHO 6pay3epa, MOXKHO BOCMO/Ib30BaTbCS codYeTaHneM knauw ctrl (') (cmd

u (-) ans Mac) ang ymeHbeHns Maclutaba okHa.

Spermatophyte, nnn CeMeHHble pacTeHus — Knafa, BK/Itovatlowas pacTeHus, paowme cemeHa. K Spermatophyta oTHocsTcs
MOKPbITOCEMEHHbIE U ronoceMeHHble pacTeHuns. CooTHecuTe npusHaku, xapakTepHble 1Mbo Ans nNpeacTaBuTenein ogHOM U3 rpynn,

nnbo ana npeacrasuTenen obenx rpynn.

CknapyaTbiii Me3odunn :

Hyu,ennyc MOKPbIT UHTETYMEHTOM i i

OnbineHne BeTpoM :

[poiiHoe onnogoTeopeHe :

lannonaHbIi sHaocnepm :

MpoBoasime snemMeHTbl GNO3MbI - CUTOBUAHDIE KNETKN :

ﬂ,OCTyI‘IHbIe BapuaHTbl OTBETOB (I(a)K,D.bIVI MOXET 6bITb MCMONb30BaH HECKO/bKO pa3):

nOKprTOCQMeHHbIe N ronoceMeHHble [onocemeHHble nOKphITOCeMeHHbIe

3a peweHue 3agauv 3 6anna



PasHble MoOieKy/bl-pa3Hble Ha3BaHUA #1154241

Ecnv Bce BapunaHTbl O4HOBPpEeMeHHO He NMoMeLaroTcsa B OKHO 6pay3epa, MOXKHO BOCMO/Ib30BaTbCS coYeTaHmneM Kaasui ctrl v (') (cmd

u (-) ans Mac) ang ymeHbleHns MacluTaba okHa.

MypuHBI

NH, o
N N ~H
OcHoBaHve &, ) &Ik A
B BUEN
S~ NN NSNS e,
FMUKO3UNbHARA CBA3b

AneHHH TyaHuH
[MuprMrAanHbI

| L HyKNEOBHA NHa 2 a
i ) N e WM
-HyKneoTua MoHodocdar - = ‘ ‘
o G, G, B
: r‘i o) N‘ 0 hll (]

b HYKNEOTHA AMOCDAT -
e HYKIEOTHA TPUPOCPAT —-onmreen 4 UnToanH Vpaunn Tummn

N3yunte cxemy. CooTHecUTe Ha3BaHUA COEANHEHUI C FPYMNMNaMm, K KOTOPbIM OHU OTHOCATCS.

YpuanH |
Unknnueckmnn TM® -
[yaHo3uH -
Lutosun -
AneHosunandpocpar -
[MnokcaHTuH

ﬂOCTyI‘IHhIe BapuaHTbl OTBETOB (Ka)K,D.bIl‘/'I MOXET 6bITb MCMONb30BaH HECKO/bKO pa3):

AsoTuctoe ocHoBaHMe Hykneoaug, Hykneotup,

3a peweHwue 3agaun 3 6anna



Branchiostoma #1154243

Ecnu Bce BapunaHTbl O4HOBPpeMeHHO He NoMeLaroTcs B OKHO 6pay3epa, MOXKHO BOCMO/Ib30BaTbCs codYeTaHneM knauw ctrl (') (cmd

u (-) ans Mac) ang ymeHbleHns Maclutaba okHa.

Ha KapTUHKe M306pa)KeH I'Iepe,D,HI/IﬁI oTaen tTena naHuUeTHUKa (Bra,nchiostoma). CooTHecuTe CTPYKTYpbl, OTMe4YeHHble Ha KapTUHKe,

C UX Ha3BaHUAMMU.

2 -
3

s -
ﬁ -
JocTynHble BapuaHTbl OTBETOB:

MpenpoToBas BOPOHKa C BEHYMKOM Xopna Mapyc

wynanew,

CrnunHHOM NNaBHUK [notka c »xabepHbIMU WwenamMu HepsHas Tpy6ka c rnaskamu lecce

3a pewenue 3agaumn 3 6anna



BbiMupanus #1154246

Ecnu Bce BapraHTbl 04HOBPEMEHHO HE MOMELLArOTCH B OKHO 6pay3epa, MOXHO BOCMO/Ib30BaTbCs coyeTaHmeM kaauw ctrl v (-) (cmd

v (-) ana Mac) ang ymeHblueHns macltaba okHa.

[eoxpoHonoruyeckas UCTOpUs XU3HW Ha 3eMe HacUUTbIBAEeT 5 MEPUOLOB MAaCcCOBbIX BbIMUPAHWUIA, KOTOPbIE MPUBOAUIN K CMEHEe
cocTtaBa 6uocdepbl 1 BUAOBOro pasHoobpasus. bonee Toro, 6OMbWMHCTBO y4YeHbIX BblAENSIOT elle OAHO BbIMMPaHue, KOTopoe
MPOVCXOAUT U MO Cell AeHb W CBA3AHO C [eATeNbHOCTbIO YesioBeka. YKaxute, pasHoobpasve KaKuMX XapaKTepHbIX rpynr

OopraHM3MoB 6b1/10 3HAUNTENBHO CHUKEHO B pe3ynbTate COGbITMﬁ, npoucxoaueLlinX B O4HO U3 6 npeacTaB/I€HHbIX BbIMMPaHVII‘/'I.

TEOXPOHONOMMHECKASR LLIKANA, NPUHSATAR B POCCWM, MNH, NET'
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ﬂ,OCTyI‘IHbIe BapuaHTbl OTBETOB!:

Tpwacosoe

OpaoBsuKkcko-cunypuitckoe
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TunakoupHas MeMbpaHa #1154247

Ecnu Bce BapunaHTbl O4HOBPpeMeHHO He rNnomMeLlaroTcsa B OKHO 6pay3epa, MOXKHO BOCMO/Ib30BaTbCS codYeTaHneM knauw ctrl (—) (cmd

u (-) ans Mac) ang ymeHbeHns Maclutaba okHa.

= —— Crpykrypa3

CrpykTypa 1
£

~—— Ctpyktypa 2

Ha TunakongHomn MeMbpaHe 1 BOKpyr Heé cobpaHoO MHOXeCTBO 6e/IkoBbIX MoneKys. Tpu 13 HUX 0603HaueHbl Ha cxeMe (CTPYKTYpbI

1 — 3). ConocTaBbTe UM XapaKTepUCTUKMU.

Bonopactsopumbiii 6enox. :

OkucnseT nnacToumaHH 1 BOCCTaHaBMBaeT ¢eppep.0|<cv1H. ; i

CHuaet BE/INYNHY NPOTOHHOIO rpagueHTa. : i

CBeTo3aBMCUMbIN HEPMEHT. :

COIJ,ep)KI/IT WOH Meaun B KaYecTBe NepeHoCcYmnKa 3/1IeKTPOHa. ; i

M3MeHsieT KoHpOpMaLMIO MpU NepeHoce NPOoToHa. :

ﬂ,OCTyI‘IHhIe BapuaHTbl OTBETOB (Ka)K,D.bIVI MOXKET 6bITb MCMONb30BaH HECKO/bKO pa3):

CrpykTypa 2 CrpykTypa 3 CrpykTypal

3a peweHwue 3agaun 3 6anna



Peakuuns TpommMmepa #1154248

B kavecTse oTBeTa BBOAUTE Li€/10€ YUCIIO M/ KOHEYHYIO AECATUYHYIO Apobb. Ecauv yucno oTpulatensHoe, BBeanTe MUHYC (-) nepes
HuM. B kauectse pasaenutens uenovi u ApobHOU YacTeri MCroNb3yriTe TOYKy mbo 3anaTyro. Hukakux vHbIX cMMBO/IOB, Kpome

MCMO/Ib3YeMbIX 4715 3arCu YUCAA (B YACTHOCTH, Mpobesos), 6biTe He gomkHo. [Tpumep: 3,14

[niokoza — MoHocaxapufi C wecTbto atoMamu yrnepopa. OHa COAepXWUT OAHy anbaerniHyto rpynny, KoTopas npossnser
BOCCTaHOBUTE/NbHblE CBOWCTBA. Bbl MpoBoauTe KauecTBeHHyo peakumio TpoMMepa Ha BoccTaHaBnuBatowme caxapa. Ckonbko Monb
Cu20 obpasyetca npu gobasneHun k 100 mn 0,5 M ManbTo3b1 (CocTouT M3 aByx rnoko3) 50 mn 0,2 M CuSO4 v 50 mn 0,3 M NaOH.

OrTset harite B MUIIMMONAX C oKkpyrneHuwem go 2 3HAKOB Moce 3ansToun.

3a peweHue 3apaum 3 6anna



DHeprus ceobopbl #1154249

B kayecTse oTBETa BBOAUTE Li€/10€ YNC/IO W/IN KOHEYHYIO AECATUYHYIO Apobb. Ecn yucno oTpuyatensHoe, BBeAUTe MUHYC (-) nepes
HuM. B kavecTse pasaenutena uenovi n Apo6HOL YacTeri MCroNb3yiTe TOUKY 6o 3anaTyro. Hukakux uHbix cMMBO/IOB, KpoMe

MCrO/Ib3YEeMbIX 4715 3arCKH YUCAAa (B YACTHOCTU, Npobesos), 6biTe He gomkHo. [pumep: 34

PaccmoTtpum peakuuio rugponunza ATO:

ATP + H,0 - ADP + P,

MN3ameHeHne cBobopHol sHeprum (aHeprum [M66ca) — 3To BakHas TepMOAMHAMUUYECKass XapakTepUCTMKa peakLMOHHOMN CUCTEMDI.

Onpe,u,enﬂeTc;l N3MeHeHne CBO60,D,HOI‘/'I SHEepPruun B peasibHbiX YCNOBUAX COrfacHoO cneayrwuwemMy ypaBHEHUIO!

[ADP|[Pi]

G = G° + 2,3«R«+Txlo
910 [ATP]

>

roe KOHLLeHTpaLmm BbipaXkeHbl B MONAX,

R — razoBas noctosHHas = 8,314 [i/(monb-K),

T — TeMnepaTypa B KenbBUHaX (B ycnosusax 3agaun 25°C, To ectb 298K),

G° — “3MeHeH1e CTaHAAPTHOW CBOGOAHOM aHeprum — TabnnuHas BennunHa, pasHas —30,6 «x/Monb.

Kakum 6ynet oTHoweHue [ADP] : [ATP], KOrga peakuus ruaponusa AOCTUrHET paBHOBECUs, TO eCTb U3MeHeHue cBobopHou

3Hepruu 6yaeT paBHATbCA Hynto?
MpumuTe [Pi] = 10MM. MosxanyiicTta, ByapTe akiypaTHbl C €4MHULEAMU N3MEPEHWS.
OrTBeT NprBeauTe C TOYHOCTBIO 4O LiefbiX, YKaXKUTE TONbKO KONNYECTBO MU/IIMOHOB B OTHOLEHMMN KOHLEHTPaLMA.

[ns pewerns Bam MoxeT noHanobutbes ceoricteo norapuémos log,bxlog,c = log,bxc.
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