MyHuuMnanbHbIN 3Tan no 6uonoruu

Buonorus. 11 knacc. OrpaHunuerne no spemenn 120 MunHyT

PacteHue no cpesy #1154193

Bbibepute BepHbIli BapuaHT oTBeTa.

Kakoe pacTeHue 13 npennoxeHHbIX HUKe ByaeT MMeTb Takown cpes cTebns?

3a peweHwe 3agaun 1 6ann



Cay3epH-6n0TTUHr #1154194

Bbi6epute BepHbIi BapuaHT oTBETa.

Ha kapTuHke nsobpaxkeHa cxeMa npoBefeHus nccrenosaHms Monekynbsl xpomocomHon JHK metonom CayszepH-6noTTuHra.

Bbi6epute HEBEPHOE yTBepxaeHue o naHHOM MeToAe.

&3 3
Paspesanve nekTpogopes MNep

_.. 8arapoaHom
@Wcrpulﬁa:amn' e S0 Ha unerp
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e rene
Xpomocomuan [JHK DparMeHTs
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WMHryGauua couneTpa ¢
pPaAVOaKTHBHEIM 30HADM

OTmbiBKE 1

FRENOINLAR

dmneTpa ©
MNposenenve hoTonneHKoil

MNonowenme
dparmenta,
rMOMONOrH<HOM
PAAMOAKTHAROMY
30Hay

Cxema Caysepn-6rnoT rubpaansann

Llenb naHHoro Metopa — AeTekTUpoBaTbh onpeaeneHHyto nocnegosatensHoctb JJHK B o6pasue.

OHK nonsepraetcs anektpodopesy ans pasgenernus JHK no macce.

OpHvM 13 3Tanos caysepH-6n0TTuHra sensetcsa nepeHoc JHK us araposHoro rens Ha dunbTp nnm membpany. Ecnn membpana 6ynet nonoxutensHo

3apshkeHa, To 3To obnerumt nepeHoc AHK.

3a peweHwe 3agaun 1 6ann



,D.O OKCa/lioaueTaTa #1154137

Bbi6epute BepHbIi BapuaHT oTBETa.

PaccMoTpuTe cxeMy peakumm obpasoBaHus okcanoaueTaTa. Kakoi npouecc nponcxogut ¢ nupyBaTtom?

CH;  1CO,| AT® AR®+Pi CH,
C — O = -{—_ \L_/ » I — O
| BuotuH |

-

COo0 MupysartkapGokcunaza COO

Mupysar Okcanoaterar

BoccTraHoBneHue

Tnaponus

®DocdopunmposaHme

3a peweHue 3agaumn 1 6ann

Enecmu.l.a;l XXU3HDb #1154195

Bbi6epute BepHbIi BapuaHT oTBETa.

Ha pucyHke M306pa>|<eHa MI/II(pOCbOTOFpad)I/IFl KNeTKn, nonyvyeHHada npun nomMouwmn MetTona d)nyopecu,eHTHoﬁ MUKpPOCKOMUW.

Bbi6epute HEBEPHOE yTBepxxaeHue:

,D,aHHbIl‘/'I MeTOo[ OoKpawnBaHus Cy6l(ﬂeTOL‘IHbIX Cy6Cprl(Typ MOXXHO MCMO/1b30BaTb Ha XXUBbIX KNeTKax un Ha6I'IIOD,aTb NpWMKN3HEHHbIe NpoLlecChl.

,D,aHHaSl K/IEeTKa HE MMEET KECTKOW K/IETOYHOMN CTEHKM.

Ha mMukpodoTorpadumm MoxHO yBUAETb MPOLLECC Pa3feneHns XPOMOCOM.

3a peweHue 3agaun 1 6ann



AHaMMoOKc

Bbi6epute BepHbIi BapuaHT oTBeTa.

AHaspobHoe okucneHve ammuaka (Anaerobic Ammonmium. Ozidation = AnAmmOz) — npouecc, oCylecTBISEeMbIN
6aktepusmu Tuna Planctomycetes. OTn 6akTepum UMeIOT crieumasnbHbii MeMBpaHHbIA OTCeK, aHaMMOKCOCOMY, C O4YeHb
nnoTHo Mem6paHoi. B mpouecce paHHOro xemocuHTeza 06pasyloTcs asoTCoAEepXKalme MPOMEXYTOUHbIe COeAMHEHUs,

HanpuMep NO n NoHy. O6uwas peakums aHaMMOKC noka3saHa Huke. Bbibepute BepHoe yTBepxaeHue.

NH,* + NO; — N, +2H,0  AG® = —357k]

ﬂ,nﬂ BOCCTaHOB/IEHUNA HUTPUTA M aMMUaKa 3/1EKTPOHDbI 6epchn M3 OKncCneHnsa sogopoaa rM.u.poreHa30|7|.

HI/ITPIAT fABNaeTCcqd AOHOPOM 3/1eKTPOHOB A/19 BOCCTaHOB/IEHUA aMMUaKa.

[aHHas peakums aBnseTcs sHAEProHNYECKOMN.

3a peweHwue 3agaumn 1 6ann

Cynbdatpeaykums

Bbi6epute BepHbii BapuaHT oTBeTa.

CynbdaTpenykumsa — NpoLecc BOCCTaHOB/EHUS Cy/ibdaTa NpoOKapMOTHbIMU opraHuamamu. BocctaHosnerne 5042 TpebyeT
ero npegsapuTenbHol aktusauuun. Pepment ATO-cynbdypunasa katanmsmpyeTt npucoegmHeHue 804% « docohary ATO,
obpasya ageHosuHbochocynbdpat (ADPC). Mpu ANCCUMUNALMOHHOM BOCCTAHOBAEHUU CynbdaT 50,2 & cocrase ADC
BOCCTaHaB/IMBAETCH HEMOCPeaCTBEeHHO A0 CynbduTa (.5'032_). Mpn accMMAauMoOHHOM BocCCTaHOBNEHUK, HanpoTtue, kK ADC
nobaensetcs BTopon pocdat c obpazosaHmeM pochoaneHosnHbochocynbdpaTta (PADPC), n Tonbko 3aTeM BOCCTaHaBIMBAETCS.

PaccmoTpute ctpykTypHble dopmynbl ADPC 1 DADC n BbiGepuTe BepHOE yTBEPXKAEHME.

THz NH,
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AneHosnHpochocynbdat (ADC) GocdoaneHosnHdochocynbdat (PADC)

O

YrneBopHas 4acTb faHHbIX MOJIEKYN MPeACTaB/IEHa reKCO30M.
’
DADC otnmuaetcs ot AOC HanuumeM pocdaTa B 2 - NONONKEHUN.

ADC n PADC conepr«aT B CBOEM COCTaBe MUPUMUANHOBOE OCHOBAHME.

3a pewenwe 3agaun 1 6ann



Uutonorus

Bbi6epute BepHbIi BapuaHT oTBeTa.

Ha snekTpoHHOM MUkpodoTorpadpum Huke nNpeacTaBneH GparMeHT aNUTENns OAHOrO U3 OpraHoB YenoBeka. BHMMaTenbHo

M3Yy4MB Npenapart, yKaXute, Kakas KJeTka oTMeyeHa Ha HeM CTpenKkom:

O Knetka, npoayumpytolas cyppakTaHT B anbBeONax NErknx
O BokanoBuaHas Knetka kuweyHmKa
O CrBonoBasi KNeTKa KpUMTbl KULLEYHIKa

Q PeuenTopHaﬂ KneTKa anuTenmsa KoXxu

3a pewerve 3agaun 1 6ann

Uutonorus

Bbi6epute BepHbIi BapuaHT oTBETa.

,El.po6neHme — npouecc nocnenoBaTesibHbIX neneHun 3UroThbl, I'IpVIBO,D,ﬂLLI,VIl‘/'I K ¢OpMVIpOBaHVIIO MHOIOKNeToO4YHOro 3apoabiia
- 6naCTyJ1bI. B xone ,u.po6neva He MNMponcxoauT yBenyeHna pasmMepoB UM MaccCbl 3apoipilla no CpaBHEHUIO C 3UTrOTON.
y‘-IVITbIBaﬂ, 4YTO peneHus ,D,pO6ﬂeHVIFI npeacTaBnfaoT coboli obbluHble MUTOTUYECKME AeneHud, yKaXxute, KakKas cTtaaus

KNIeTOYHOro LiMK/a He BbipaXKeHa B npoLiecce apobneHus.

M-daza
G1-dasza

S-daza

O O 0O

Het BE€pHOro oTeeTa

3a pewerwe 3agaun 1 6ann



Yenosek

Bbi6epute BepHbIi BapuaHT oTBeTa.

Ha ¢otorpadumm Hmke npepctaBneH pesynbTaT obcnefoBaHWs MauMeHTa MeTogoM KomrbtoTepHor Tomorpadum (KT).

BHumaTenbHoO n3yyunB I'IOI'IyLIeHHbII‘/’I CHUMOK, YKaXute, Kak MOXXHO 06BbACHUTD npucyTcTteBne OoTMe4YeHHOro Ha pucyHke y4yacTtka

B B opraHe A.

OpraH A sBnseTcs ABEHaALATUNEPCTHON KUWKON, a B — MHOPOAHbIA MeTaninyeckunin npeamer.

OpraH A siBnsietcs ponbkow nevenu, a B — anokavectseHHoe HOBOo6pasoBaHMe (Onyxorb).

OpraH A fiBNSeTCs XenyHbiM ny3bipemMm, a B — O6LU,I/|I2 SKENYHbIN NpoTOK, BI'Ia,D,aIOLU,l/IIZ B ABEHaALaTUMNEPCTHYIO KULLKY.

3a peweHwe 3agaun 1 6ann

Kpacurenu

Bbibepute BepHbIvi BapuaHT oTBeTa.

BODIPY TR ceramide — 310 ¢roypecueHTHbI KpacuTenb, akTUBHO MPUMEHSIOWMACA B KIETOYHOW 6uonoruu ans
Bu3yanusaumm HekoTtopon opraHensnbl. BODIPY TR ceramide cesasbiBaeTcs ¢ octatkamm N-aueTuniranaktosaMmHa Ha

rMKonpoTenHax. .El,nu OKpacKu Kakomn opraHensibl npuMeHaeTcs 3ToT Kpacwrenb?

Pu6ocombl

MuToxoHapumn

Jlnzocomsl

3a pewenwe 3agaun 1 6ann



He 6onente! #1154202

Bbi6epute BepHbIi BapuaHT oTBeTa.

[na npoHVWKHOBEHWS B KNETKY BMPYC CBA3bIBA€TCS CBOMMW MOBEPXHOCTHbIMM GenkamMu C KAeTOYHbIMU peLenTopaMu
3apaxxaeMor kneTku. M3BecTHo, uTo y BUpyca rpunna 3To 6enoK reMarrioTUHUH, KOTOPbI B3aUMOAENCTBYET C OCTaTKaMu
CManoBbIX KWUCOT, CBA3aHHbIMU C 6enkamMu Ha nosepxHocTu knetok. Cuanosbie kucnotbl — obwee HasBaHne N— un O—
3aMeLEHHbIX MPOU3BOAHbBIX HEMPAMUHOBOW KMUCNoTbl. Hanbonee pacnpocTpaHEHHbINM MpeacTaBuUTeNnb 3Toro knacca — N
-aueTunHerpaMmHoBas Kucnota (e€ xmmuueckas dopMyna msobpaxeHa Ha pucyHke). Bbibepute BepHble yTBepkaeHUs

OTHOCUTE/IbHO CTpOEeHUA N'aueTMnHeﬁpaMMHOBOﬁ KUCNOTbI:

Mpu cunbHowenouHoM pH 6yneT MMeTb MONOXKMUTENbHbIN 3apsia.

B Monekyne HeT N -rMKO3UAHbIX CBA3EN.

O

N-auetunHenpamuHoBas kuciota coaepxnt 10 atomos yrnepoga.

3a peweHue 3agaun 1 6ann



Mops

Bbi6epute BepHbIi BapuaHT oTBETa.

[Mopamu Ha3bIBatOT OTBEPCTUSA BO BTOPUYUHbIX HOIOUKAX PaCTUTENbHbIX KIETOK, FAe KNeTKU pa3fensatoT TONbKO UX NepBuUYHbIe
ob6onoukun. OgHa 13 pasHOBUAHOCTEN MOp — OKalMIEHHas nopa. B okanMnéHHbix mopax BTopuyHas 060siouKa HaBUCaeT Hag,
oTBepCcTMEM MOPOBOro KaHana B BUAEe CBOAA, 0bpa3ysa okaiMneHune. YU4acTok MOpoBO MeMbpaHbl, pacrosioXeHHbI HanpoTuB

anepTypbl Mopbl, O6bIMHO MMeeT OKpyrioe YTO/EeHne, KOTopoe Ha3sbiBaeTcs TOpycoM. BbibepeTe BepHblie yTBepKaeHUs

OTHOCUTE/IbHO OKaNMNEHHbIX MOP PacTEHUN:

OkaiMnéHHble rMopbl YMEHbLIAKT CONPOTUB/IEHNE MPOBOAALLUNX 2/TEMEHTOB TOKY XXUAKOCTU.

O [MepekpbiBasicb TOpycoM, mopa NpensTCTBYeT TOKY XUAKOCTU.

OxkanMnéHHble nopbl C TOPYCOM BCTpe4aroTCa TO/IbKO B MeXaHUYEeCKUX TKaHAX U HY>KHbI A8 A0MO/IHUTeNbHOro yKpenneHusa KNIEeTOYHOW CTEHKM.

Topyc npencrasnseT coboi yTONEHNE BTOPUYHOW KIIETOYHOMN CTEHKM.

3a pewenwe 3agaun 1 6ann



KOAOMMHMPOB&HMG #1154204

Bbi6epute BepHbIi BapuaHT oTBETa.

KopnoMuHupoBaHue — T1n B3anMoaencTema annenen, npyu KOTopoM oba annens B MONHOM Mepe MposBAAIOT CBOE AeNCTBME.

BbibepuTe BepHOe yTBEpXAEHMUE.

KO,D,OMMHVIpOBaHMe OTMYaeTCd OT HEMONTHOINo AOMUHMPOBaHUA TEM, UTO B NoC/siefHEM Cny4dae ABa annend ogHOro reHa KogupyrT pasiMdatowmecs
6€l1l(l/|, a B nNepsoMm ﬂ.OMVIHaHTHbIﬁ annenb He MOXKeT NoAaBUTb peLLeCCVIBHbI;I MOTHOCTbIO.

an/I KOOOMUHUNPOBaHUA ¢eHOTVII'I reTepos3nroT He oTnn4yaeTca oT (beHOTVII'la FOMO3UTOT.

Cl(pELIJ,VIBaHI/Ie reTeposunroT Npu KOAOMUHMPOBaHUM OaCT Takoe XKe pacliensieHune no d)eHOTI/InaM, Kak npv Nn0IHOM AOMUHUPOBaHUN.

3a peweHwue 3agaun 1 6ann

Crepeounsomepbl #1154205

Bbi6epute BepHbivi BapuaHT oTBeTa.

Ha kapTuvHke n3o0bpaxeHa peakums npeBpalleHUs MaHHUTONa B MaHHO3y. PaccMoTpuTe KapTUHKY U Bbibepute BepHoe

yTBEpXAeHue.

CH,OH

HO

HO—1—
—1— OH
—t— OH

CH,OH
MaHHUTON

|

CHO

HO—1—

HO——
—T— OH
—1— OH

CH,0H

MaHHo3a

MaHHO03a MOXKeT 06pa30BbIBaTh TOMIbLKO MUPAHO3HYIO LIUKINYECKYIO GOpMY.

O

D/L-HoMeHKnaTypy MOHOCaxapVAOB OMNpeaenseT NonoXKeHe rmapoKcuia y BTOporo no-cTaplMHCTBY aToMa yrnepoaa.

Y MaHHO3bI 8 cTepeon3zoMepos.

3a peweHue 3agaun 1 6ann



bakTepuu-TpyxkeHmku

Bbi6epute BepHbIi BapuaHT oTBeTa.

Ha pucyHke n3obpaxeH 6MOXMMUYECKUI MyTb MOMYYEeHWs MPOMUOHOBOW KWUCNOTbI, BaXKHOW Ans 6GuotexHonormu. ITo

npoLiecc, ocyuecTBaseMbln bakTepusmn. Boibepute BepHoe yTBepaeHue:
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Bce peakunn AaHHOro Nyt NpoTeKkakrT B MUTOXOHAPUN.

O

StoT MyTb MOXXHO OTHECTU K aHaGOJ‘IVIBMy.

[aHHbin npouecc npeacrasnseT cobon obpaTtHbin Lmkn KanbsuHa.

3a peweHwe 3agaun 1 6ann



MoTtomku spep #1154144

Bbi6epute BepHbIi BapuaHT oTBeTa.

BbI,D.erleHHble Ha CXeMe a4pa nocne onsiogqoTBopeHunsa AaayT Havyano:

O

OkononnogHuky
CeMeHHOM KOXYype

KneTkam 3apopbila

3a peweHue 3agaumn 1 6ann

YTo c knetkomn #1154207

Bbi6epute BepHbIi BapuaHT oTBeTa.

Ha cpesze ctebns oTMeueHHas kneTka:

HakannusaeTt nUrHuH n npeTepnesaeT anonTos3.

O6pasyeT CUTOBUAHYIO MNACTUHKY U pesyLmpyeT MeMbpaHHble opraHoupl.

O

MNmeeT xnopodunn B MeMbpaHax Tuiakonaa.

3a peweHwe 3agaun 1 6ann



Mopckas 6paTBa #1154208

Bbi6epute BepHbIi BapuaHT oTBETa.

Cpenv nepeuncrieHHbix Huke opraHnamMos K knaccy Mnekonurtatowme (Mammalia) HE otHocuTes:

Mopckoit KoTuK.

Mopckas koposa.

O

MOpCI(aﬂ CBUHbS.

3a peweHwe 3agaun 1 6ann

CynbdocoeamHeHue

Bbi6epute BepHbIti BapuaHT oTBETa.

BbibepuTe BepHOE yTBEpPXKAEHME O MONEKYe, CTPYKTYpa KOTOPOW MpUBefeHa Ha pUCYHKe HUXKe:

B coctaBe Monekynbl ecTb prbo3a.

B cocTaBe Monekynbl npucyTcTBYHOT 3 COXHO3UPHbIE CBA3M.

[anHas monekyna npu HenTpansHom pH Hecet 3apsg —1.

O

3a peweHwue 3agaumn 1 6ann



YAMBMTeHbHaﬂ MOYa MUKCUH #1154129

Bbi6epute BepHbIi BapuaHT oTBeTa.

MuKcUuHbl — 3TO Knacc (MO CTapol CUCTeMaTMKe — MOAKIACC) MPUMUTUBHBIX MO3BOHOYHBIX JXMBOTHbBIX W3 pa3faena
becuentocTHble. MUKCHMHBI 3a4acTyto 3aHMMaIOT poJib MaAA/NbLLMKOB B Fy6OKOBOAHbBIX SKOCUCTEMAX, MUTaACh pas/faraloLmmMmcs
TyWwaMu MOPCKUX opraHuamMoB. B ToMm umcne, ocobo npumevaTenbHO YCTPOWCTBO WX BbIAENIUTENbHOW CUCTEMbl — AN HUX
XapaKTepHa MapHas y3Kas BbITAHyTas BAOJIb BCEro Tesa NMouka, CoaepyKallas BCero no ogHoMy HedbpoHY Ha CerMeHT C OYeHb
KOPOTKMMM KaHanbLaMu. MUKCUHbBI — eAMHCTBEHHbIE MO3BOHOUYHbIE, KOTOPbIE HE PEryIVpPYOT O6MEH OAHOBANEHTHbBIX NOHOB U
BOAbI C OKpY>KatoLLen cpefom (MCKtoUeHeM aBnsetcs MoH aMMoHus). OgHako nouyedHble KIy6oukn MUKCUH npumepHo B 10
pa3 6osblue, yeM y yenoBeka. JTO, Hapagy C MPOCTOTOW OpraHM3aumu, LenatT MouyedHble KAy6OUKM MUKCUH YOO6HbIM

06beKTOM B McCefoBaHMAX KIyboukoson ¢unbtpaumm. BHMMaTenbHo nsyums kaptuHky, sbibepure HE BepHoe yTeepxaeHue.

YneTpa¢unbTpaT

Mouka NocermenTHbie
He$pOHLI

lnwkosa, Ca?,
‘Maxkpomonexkynbl

Kny6ouek
“ammmnnant-ARag,
< b°¢ ApxuHedpuyeckui S04%°, Mg?*
npotok — |

MnesponepuToHeanbHan

NepukapguancHas (6pwwHan) nonocTs

nonocTb

Moua

B oTanume oT ocTanbHbIX MO3BOHOUHbIX, OCMOPEryISTOPOB, MUKCUHbI - 3TO OCMOKOHGbOPMEPbI.
Koxka v >kabepHbIli annapaT MUKCUH YaCTUYHO NMPUHUMAET Ha cebs BblACNUTENbHYIO QYHKLMIO.

B anutenun apXMHed)queu(oro MpOTOKa eCTb GEHKM, nepeHocslme oqHoBasieHTHble NOHbI.

O

3a pewenwe 3agaun 1 6ann



Kakas Bawa niobumas aMmmHokucnora? #1154210

Bbi6epute BepHbIi BapuaHT oTBeTa.

Jo6as aMMHOKMCNOTA 3a CYET HaNnums y Hee KapbOKCUIBHOW U aMUHO-Tpynn MoxkeT obafaTh 3apsanoM. bokosblie pagukansi
HEKOTOPbIX aMUHOKMUCIIOT TOXE MOTYT MOHM3MpoBaTbca npu onpegeneHHom pH. CooTBeTcTBEHHO, NPU HEKOTOPOM 3HAYEHUN
pH aMWHOKMCNOTa MMeeT CyMMapHbIN 3apsas, MOMOXUTENbHbIA, OTPULLATENbHbIA UK paBHbI Hynto. V30anekTpuyeckas Touka —
3TO onpefeneHHoe 3HaveHne pH, Npu KOTOpoOM Monekyna MMeeT CYMMapHbI 3apsf, PaBHbIM HY/IO (TO €CTb OHa He 3apsKeHa).

Kakas n3s npuesegeHHbIx aMMHOKMCNOT 6yayT MMETb N303/IEKTPUUECKYIO TOUKY B LWENoYHoM cpeae?

o O NH (o]
O . OH Hzﬂ)J\H/\/\HLOH
NH, OH NH, N
O
H;C
OH

3a pewenwe 3agaun 1 6ann



CnoxHblie B3aVIMOAeI7ICTBVIf-I #1154211

Bbi6epute BepHbIVi BapuaHT oTBETa.

lopMoH acTporeH unu 178-actpagmon (E2), nokasaHHbIN Ha pUCyHKe, MOXKeT ByKBa/lbHO MIHOBEHHO 3amnyckaTb BO36yxaeHue
HelipoHoB. Kak nokasano HefjaBHee MccrefoBaHWE, MEXAHU3M 3TOTO sBNeHWUs cnepytowmi: peuentop E2, ERa, koTopbin
3KCMpeccupyeTcs HEKOTOPbIMU MOMNYAALUAMU HEMPOHOB 1 BXOAUT B YMCIO SAEPHBIX PeLLenTopoB, ANd NpoBeAeHUs CUrHana ot
E2 ponxeH 6bITb cBA3aH ¢ MeMbpaHol. TaM oH B3auMogencTeyeT ¢ xnopHbiM KaHanoM Clicl. Korga ¢ ERa cessbiBaetca E2,
Tok yepes Clicl ycunuesaetcs. MimenHo nposogmnmocTtb Clicl nexxut B 0CHOBE MIHOBEHHOTO AeNCTBMSA SCTPOreHa Ha HeMpOHbI.

Kako#1 u3 nepeuncneHHbix peuenTopos Tak xe, kak u ERq, paboTaeT BMecTe € X/IOPHbIM KaHanoM?

CHGOH

PeuenTop appeHanuHa.

Peu.enTop rnytamarTa.

PeuenTop nHcynuHa.

3a peweHwue 3agaumn 1 6ann



BoaopocneBo-pacTutenbHbie KONAU3un #1154212

Bbi6epute BepHbIi BapuaHT oTBETa.

Xnopenna — ofHa M3 CaMbIX 3HaMEHUTbIX MpeACTaBUTENel 3e/leHblX BOAOPOC/TEN, CbirpaBlias K/IOYEBYIO pO/b B
pacwndpoBKe NocnefoBaTeNlbHOCTN XMMUYECKNX PeaKLMii TEMHOBOM CcTaann poTocuHTe3a. Boibepute HasBaHMe LIBETKOBOrO

pacTeHus, y KOTOpOro CUHTe3 caxapoB U3 YIIeKUC/Ioro rasa Hanbonee cxopeH € TaKOBbIM Y Xnopennbi:

Q Bepesa nosucnas
ToncTaHKa MPOH3eHHONUCTHas
CaxapHblit TPOCTHUK 61aropoaHbIn

Kykypysa caxapHas

3a pewenwe 3agaun 1 6ann

Ku‘:lCKaJ:lI — 3TO He TOJIbKO NpuYyecKa Takas #1154213

Bbi6epute BepHbIi BapuaHT oTBeTa.

lMpencrasbTe, UTO Bbl UCCTeAyeTe HEKOTOPbIN CUrHasbHbIA Kackag W MbITaeTeCb OMpenennTb MOC/Ief0BaTeIbHOCTb
WHAMBUAYASIbHBIX KOMMOHEHTOB 3TOrO CUrHanbHOro nyTtu. V/3eecTtHo, uTo B 3TOM Kackaje y4acTBYIOT MOC/efoBaTeNbHO ABe
npoTtenH-kuHasbl — K1 u MK2. Ecnn nonHocTbio MHakTMBMpOBaTh NOBYIO 13 KMHa3 6e3 BO3AEeNCTBUSA Ha APYrylo, KieTka
nepecraeT oTBeYaTb Ha HOPMasbHbIN BHEWHWI cTumyn. Hanpotue, kneTtiku, cogepxawme MytaHTHyto ¢dopmy 1K1, kotopas
MOCTOAHHO aKTMBHa, OyayT OaBaTb OTBET AaXke MPU OTCYTCTBUM BHEWHero curHana unm mdHaktueaumm K2, Knetkn,
copepalume NoCTOSHHO akTMBHbIe MyTaHTHble GOpMbl 06enx KMHas, Toxxe byayT faBaTb OTBET AaXKe MpU OTCYTCTBUU CTUMY/A.

BbibepuTte BepHoe yTBEepxKAEHMS.

B HopmanbHoM kackage K1 aktusupyet MK2.
O B HopmanbHOM curHanbHoM Kackage K2 aktusupyet MK1.
B3anmMopgelicTBme 3TUX KMHa3 NpeAcTaBaseT cobol NpUMep oTpULATeNIbHOW 0BpaTHOW CBSA3M.

B naHHoM cnyuae pedocdopunmposaHme SBnseTcs MHaKTUBMPYOLWEN MognduKaLmen.

3a pewenwe 3agaun 1 6ann



Cnapkoexku #1154214

Bbi6epute BepHbIVi BapuaHT oTBeTa.

Ha ¢pykTax, comepxalmx 6oMbwOe KOMMYECTBO CaxapoB, YacTO MOXHO 3aMeTUTb 6enyt MIeHKY OAHOKIETOYHbIX
MUKpoopraHamMoB. OHU Ky/bTUBUPYIOTCA TOMBKO Ha 60raTbiX MMUTaTENbHbIMKM BelecTBaMW cCpedax, U He normbatoT npwu

pobaBneHMn aHTU6NOTUKOB, 6IOKMPYIOLLNX CUHTE3 MypeurHa. BbibepuTte BepHoe yTBepXaeHUe:

DTOT MUKPOOPraHn3M MoXeT 6biTb NpeacTaBieH 6aunnnamMm Uamn KOKKamu.
O B cocTaB kKneToyHoM CTeHKM LaHHOTO MUKPOOPraHU3Ma BXOAUT XUTMH, HO B MEHbLUEM MPOLEHTHOM COAEPYKaHWM, YEM Y POACTBEHHbIX OPraH13MOB.
[aHHbit MUKpoopraHuaM 6yaet normbatb, ecnv Ao6aBUTb B cpedy npenapar, MHrmbupytowmin paboty npokapuoTtudeckon JHK-nonvmepassbl.

ﬂ,ﬂﬂ AaHHOIo MMKpOOpraHM3Ma XxapakTepHo rono30MHoe NUTaHne roToBbIMM opraHnyecknmMm eelecTteamMu.

3a peweHrwe 3agaun 1 6ann

OxkamMeHenocTb #1154215

Bbi6epute BepHbIi BapuaHT oTBeTa.

OpraHmsM, OCTaBLUIMNCA B KaMHe, aBngaeTcd npencrtaBUTeNneM...

Kopannosbix nonunos

Xsouen
Q Nrnokoxmx

KonbuaTbix yepsen

3a peweHue 3agaun 1 6ann



MoTteHuunan

Bbi6epute BepHbIi BapuaHT oTBeTa.

rlpe,D.CTaBﬂeHHbllz FlpOCbVI!'Ib noTeHunana ,El,el‘/'|CTBVIFI MOXXHO BCTPETUTb B!

+301
K
0 -
>
E
-301
-60-

If

CkeneTHbIX MbilLeYHbIX KNeTkax

Fna,cuwlx MbIWEYHbIX KJIeTKaxX

O

Knetkax MUOKappAa >kenynouka

3a peweHue 3agaun 1 6ann



Yactb xBolLa #1154217

Bbi6epute BepHbIVi BapuaHT oTBETa.

Ha ¢oTorpadpumm nokasaH pparmeHT nobera xsowwa. Yro BepHo ans orMeueHHoro Ha ¢poTorpadum opraHa?

370 penyumpoBaHHbie 6okoBble noberu.

D70 OpraHbl 6€CNONOro pa3MHOXEHUS.
70 NpownorogHuii nober.

Q o10 MYTOBKa TNCTbEB.

3a pewenwe 3agaun 1 6ann

NMnams n Bopa #1154218

Bbi6epute BepHbivi BapuaHT oTBeTa.

MnameHHas kneTka

Y nnaHapuun MOXXHO 0BHapPYXXUTb CTPYKTYPY, MOKa3aHHYo Ha nsobpaxkeHnn. Boibepure HEBEPHOE yTeepaeHue.

BbinonHsaeT dyHKUMIO BbiBEAEHNS MPOAYKTOB O6MeHa BELecTB.
[MnameHHas KneTka ABUraeT peCHUYKaMu € 3aTpaTton sHeprum ATO.
OrTBeuyaloT 3a oOcMoperynaumio.

O OTI(prBa}OTCQ BO BTOPMYHYIO MONOCTb Tena.

3a peweHue 3agaun 1 6ann



Deontouus

Bbi6epute BepHbIVi BapuaHT oTBeTa.

B ceoelr pabote “lMpoucxoxaeHune suaos” Yapnbs JapsuH npusen cepuio yMo3akatoueHNn, MO3BONUBLIMX €My MHAYKTUBHO
060CHOBaTb CyLLECTBOBaHVE B MPUPOLE ecTecTBEHHOro oTbopa. YnpoleHHo, xog, Mbicien Y. [laperHa npeactaBneH Ha cxeme

HKe. YKaXkuTe, Kakoe NponyleHHoe yTBepXXAeHUe oTMeueHo B Hel “X"?

Boe Buasl
XapaKTepuayTcs
ENBbRoGTLis MpucnocoBneHHocTb
K cpene MNpucnocoBneHHocTs
i OTHOCKTENBHA XapakTepuayetca
AWHCTBO NNaHoB HacneacTREHHOR
CTPOEHWA OPraHnamos M3MEHYNBOCTRID

X

EcTecTBeHHLI oT6op

MNoCTOAHHBIA pocT
YUCNEHHOCTH NONyNALUNA

Bopb0a 3a
CyllecTBOoBaHne

OrpaHu4eHHOCTL PecypcoB

YucneHHocTb nonynaumn NnaMeHsaeTca reoMmeTpmnvecku.

O

MpucnocobneHHoOCTb M3MeHUMBA.

®Dopma opraHa onpegnenseT ero GyHKLMIO.

3a peweHwue 3agaun 1 6ann



OT cTpyKTYypbI K GyHKLUAM

B AaHHOM 334aHnN HeCKOJ/IbKO BepHbIX yTBepM(ﬂeHMﬁ. Bb/6epl4re BCe, KOTopble Bbl cYUTaeTe BEePpHbIMU, HO O6paTVITe

BHVIMaHue, 4To 3a Bbl60p HEeBEepHOro yTBep)>kaeHus 6a/1/1 CHUXKAeTCHl.

MN3yunTe Buonornueckuii pucyHok cTpykTypbl knetku. Kakue BbiBoabl 0 npoueccax XusHeaesTeNbHOCTU 3Ton KneTkun Boi

MoXXeTe caenaTb ucxoas us eé ctpoeHus?

D CDopMa 3TON KNETKU onpepenaeTcsa UMTOCKENETOM.

[:] KneTtka nonyuaeTt ocHoBHoe konuyecTso Monekyn AT® B pesynbraTe aapobHOro ApixaHus.
3anacHbIM NofMcaxapuaoM 3TON KNETKMU ABASETCa Kpaxmar.
KneTka cnocobHa BoccTaHaBNMBATb YIMEKMCbIN ras O YIIeBOAOB.
B aT0l1 KNneTke akTUBHO 3KCNpeccupyeTcs NuLlb HeboNbLIas [0S FEHOB.

®Dopmyna Bbluvcnenns 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a pewenue 3agaun 2,5 6anna



leHeTuKa

B,anHOM 3a[4aHUN HeCKO/IbKO BePHbIX yTBe,D)KAeHMMv, Bbl6epMTe BCe, KOTopble Bbl cHUTaeTe BepHbIMU, HO O6paTMTe

BHVIMaHue, 4To 3a Bbl60p HEeBEepHOro yTBep)>kaeHus 6a/1/1 CHUXKAeTCHl.

B onpeneneHn npoaBneHunsa npu3aHaka B reHeTuKe 4aCcto BO3HUKaeT npo6neMa reHHbIX BBaMMO,EI,eI;ICTBVIﬁ. BBaI/IMO,EI,eI‘/]CTBVIFI
BO3MOXXHbI KaK MeXay annendaMm pa3HbiX reHoB, Tak 1 MeXay annenamMmum ogHoro reHa. YKa)KVITe, Kakue U3 nepevymncneHHbIX HUXxe

TUNOB Hac/1eA40BaHNA CBAA3aHbl C BBaMMOAeI‘/'ICTBVIeM annenen OAHOrO reHa.

HexymynstueHas nonumepus
PeuieccrBHbIf anucTas

MHrmbupytowmit LOMUHaHTHbIN 3NM1cTa3s

O
O

®Dopmyna eblumcnenns 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a pewenue 3agaun 2,5 6anna

Perynauus

B naHHoM 3apaHum HeCKoIbKo BepHbIX yTBepkaeHUM. Bribepute Bce, kKOTOpbIe Bbl cHUTaETE BEPHbIMU, HO 06paTUTE

BHUMAaHUE, YTO 3@ BbI6OP HEBEPHOIO YTBEPKAEHUS 6a/I/1 CHUKAETCS.

CyLLI,eCTByIOT CUNCTEeMHbIe N NOKaJlbHble MeXaHU3Mbl perynaunun aptepurasnbHOro gasaeHus 4enoBeka. Bbl6epVITe CUCTEMHDbIE

MeXaHU3Mbl perynauumn aptTepmanbHoro aassieHusa:

O
O

Perynaums uepes ebigenerne NO.

O

Perynaumns yepes BosaelicTBre Ha TepMOpeLIENTOpSI

®opmyna Bbiumcnenus 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a pewenue 3agaun 2,5 6anna



AHaspobHoe ppixaHue #1154227

B,anHOM 3a[4aHUN HeCKO/IbKO BEePHbIX yTBe,D)KAeHMMv, Bbl6epMTe BCe, KOTopble Bbl cHUTaeTe BepHbIMU, HO O6paTMTe

BHVIMaHue, 4To 3a Bbl60p HEeBEepHOro yTBep)>kaeHus 6a/1/1 CHUXKAETCHl.

AHaspobHoe pabixaHWe — 3TO GUOXMMUYECKUIM MPOLLeCC OKWUCIEHUS OPraHWYeckux cybCcTpaToB WM MOMEKYNSPHOro
BOAOPOAA C WCMOJib30BaHMEM B AbixaTtenbHon DTLL B kauecTBe KoHeuHoro akuenTtopa 3nekTpoHoB BMecTo Qg Apyrux
OKMCNTeNen HeopraHMYeckom Nam opraHuyeckon npupoppl. Boibepurte pepMeHTbI, C NOMOLLbLIO KOTOPbIX pa3Hble OPraHU3Mbl

MOryT OCYyLLeCTB/IATb aHa3p06Hoe AbIXaHue.

MeTtuntpaHcdepasa
O

®nvnnasza
]
O

®opmyna Bbluncnenms 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a pewenne 3agaun 2,5 6anna

MpoTueoso3pacTHoO yxon #1154229

B naHHOM 3anaHumM HECKO/IbKO BEPHBIX YTBEPIKAEHUU. BoibepuTe Bce, KOoTOpbie Bbl cYUTaETe BEPHbIMU, HO 06paTuTe

BHUMAHUE, YTO 3a BbIGOP HEBEPHOIO YTBEPKAEHUS 6asl/l CHUXKAETCH.

O,EI,HOl‘/‘I n3 d)yHI(LI,Mﬁ PacTUTENbHOINoO rOpMoOHa UMTOKUHMHA ABNAeTCd 3a4ep)kKkKa CTapeHUsa NNCTbeB. LI,MTOKVIHVIH aBngeTcqd
SHAOreHHbIM HeratTMBHbIM perynaTopom CtapeHus, Cl'leLJ,Vld)l/ILIHbIM Ang NNCTbeB. MCI'IOﬂb3y$| CBOU 3HaHUA U NOTUKy, I'IOD,yMaVITe,

Kakue U3 npeanoXXeHHbiX npoueccoB 6yAyT 4acTbio ULUTOKMHUHOBOIO OTBE€Ta U NMPUBOAUTD K 3aAep)XKe CTapeHUusa nuctbes?

OrtkpbiTHe ycTbuL,

YckopeHue pacnaga xnopodwunna.

O
0
0

®opmyna Bbiumcnenus 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a peweHue 3agaun 2,5 6anna



Mepokcnpasza #1154232

B,anHOM 3a[4aHUN HeCKO/IbKO BEePHbIX yTBe,D)K,aeHMMV, Bbl6epMTe BCe, KOTopble Bbl cHUTaeTe BepHbIMU, HO O6paTMTe

BHVMaHue, 4To 3a Bbl60p HEeBEepHOro yTBep)>kaeHus 6a/1/1 CHUXKAeTCHl.

[Mepokcupasbl, AN NepoKkcuapenyKTasbl, NpeacTaBnsaioT cobon 6onbluyto rpynny GepMeHTOB, KOTOpble UrpatoT pofib B
pa3nnuHbIX Buonormyeckux npoueccax. Ha pucyHke mnokasaHa 3aBMCUMMOCTb aKTUBHOCTW AaHHoro ¢depmeHTa oT pH.

OcHOBbIBasACb Ha BaLLIMX 3HAHMSAX U MOTyYEHHOM MHPOPMALLMM, BbiIGepuTe BEpHbIE YTBEPXKACHMS.

AKTMBHOCTE NEPOKCHAASbI

Mpv p H= 11 ypoBeHb aKTUBHOCTU ByAET TaKOM e, Kak npu pH = 3.

0 0o g o

®Dopmyna eblumncnenns 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a pewenue 3agaun 2,5 6anna

Pa3HOBMAHOCTM noyek #1154233

B naHHOM 3anaHum HECKO/IbKO BEPHBIX YTBEPIKAEHUU. BboibepuTe Bce, KOoTOpbie Bbl cYUTaETe BEPHbIMU, HO 06paTUTe

BHUMAHUE, YTO 3a BbIGOP HEBEPHOIO YTBEPXKAEHUS 6asl/l CHUXKAETCS.

Bbl6epVITe BCe BapuaHTbl )KMBOTHbIX C TyﬂOBVILIJ,HOl‘/‘I MOYKOM:

O

3apogapiww pbibbl

U

3apogpliil Aarywku (ronoBacTuK)
3mes

®opmyna Bbiumcnenus 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a pelweHrue 3agaun 2,5 6anna



boraHuka

B,ﬂaHHOM 3a[4aHUN HeCKO/IbKO BePHbIX yTBep)K,aeHMMv, Bbl6epMTe BCe, KOTopble Bbl cHUTaeTe BepHbIMU, HO O6paTMTe

BHUMAaHMe, YTO 3a BbIGOP HEBEPHOIO YTBEPIKAEHWS Basl/l CHUXAETCA.

Ha PUCYyHKe HWMKe nNpenctaB/ieHa CXeMa CTpOoeHUda ceMa3ayaTka nOKprTOCGMeHHbIX paCTeHMl)'I. YKa)Kwre, B KaKnUX BapuaHTax

OTBeTa NpaBU/IbHO NOAMNUCaHbl OTMeuYeHHble uudpamu (1 — 6) cTpyKTypbI:

4 - IHTEryMeHTbI

1 - pbinibLe necTuka
3 - cTeHKa 3aBsi3un

®Dopmyna eblumMcnenns 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a peweHue 3agaun 2,5 6anna



Deontouus

B,anHOM 3a[4aHUN HeCKO/IbKO BEePHbIX yTBe,D)K,aeHMMv, Bbl6epMT€ BCe, KOTopble Bbl cHUTaeTe BepHbIMU, HO O6paTMTe

BHVIMaHue, 4To 3a Bbl60p HEeBepHOro yTBep)>kaeHus 6a/1/1 CHUXKAeTcHl.

HepasHoBecue no cuennenuto (linkage disequilibrium, LD) — HecnydyaliHas accoumaums annenemn B AByX unu 6onee
nokycax. lna aeyx annenen LD paccuntbiBaetca no ¢opmyne LD o = paB — PA*DB = PAB*Pab — PAb*PaB, KOTOpPas paBHa
pa3sHuLEe MeXay YaCTOTOW raMeT, Hecywmx napy annenet A u B B gByx nokycax (D AB), U MpOU3BeAEeHWEM YacTOT 3TUX annenem
(pa v pB). Cuntas, yto LD 4p = 0 o3HauvaerT, uto annenv A n B HacnepyoTcs He3aBMCMMO ApPYr OT APYra, YKaxuTe, Kakue

3BO/TIOLMOHHDbIE cobbITUs MOryT NpunBOANTb K NOABAE€HUNIO HEHY1eBOro LD.

O
O

OrTcyTcTBMeE B Nonynaumum, ucrnonbayemoin ans pacyeta LD, BO3MOXHOCTH K CaMOOMIOLOTBOPEHUIO.
lepmMadpoanTmam ocobelt, koTopble GOPMUPYIOT MOMYNALMIO, UCMONb3yeMyto Ans pacdeta LD.

CBobopgHoe ckpelumBaHue ocobeit B nonynsummn, ucnosnbsyemMon ans pacyeta LD.

®Dopmyna eblumncnenns 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a peweHue 3agaun 2,5 6anna

TepmuHonorus #1154239

B,anHOM 3a4aHUN HeCKO/IbKO BEPHbIX yTBep)K,quMMv. Bbl6epMTe BCe, KOTopble Bbl cHHUTaeTe BepHbIMU, HO O6paTMTe

BHUWUMaHUe, 4To 3a Bbl60p HeBEePHOro yTBep)>kgeHus 6a/1/1 CHUXKaeTCA.

B pazHble mepuonbl pa3suTms Haykn 6MONOMM NO-pasHOMY MOHMMaNM 3HaYeHVe CloBa KCUMOKO3». [epBOHaYasbHbIN CMbICH
3TOro TEPMUHA BKJ/1OYA TOIbKO B3aMMOBbIFOAHbIE OTHOLLIEHMWS MeX Ay opraHu3mMamu. B coepemMeHHOM noHuMaHum cuMbros —
3TO Nntobble ANUTENbHbIE CBA3M OPraHU3MOB, B KOTOPbIX XOTs 6bl OAMH U3 HUX U3B/EKAeT nosb3y. Bbibepute npumepsl, koTopbie

UNNIOCTPUPYIOT COBPEMEHHOE 3HaYeHUe 3TOro TepMUHa:

O
O
O

[y6 v ocoka naTHUCTas

O

®opmyna Bbiumcnenus 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a pelweHnue 3agaun 2,5 6anna



Spermatophyte

Ecaun Bce BapuaHTbl O4HOBpeMeHHO He NMoMeLLaroTCsa B OKHO 6pay3epa, MOXKHO BOCIMO/Ib30BAaTbCA cCoYeTaHueM Kaasui ctrl n

(-) (cmd un (-) ana Mac) ana ymeHbeHna macltaba okHa.

Spermatophyte, nnn CeMeHHble pacTeHMs — K/1afa, BK/ovalowas pacteHus, gaowme cemeHa. K Spermatophyta otHocsTcs
NMoKpbITOCEMEHHbIe U rofioceMeHHble pacTteHuns. CooTHecuTe NpusHaky, XxapakTepHble nMbo Ans npeacTaBuTenein oaHoON us

rpynn, nnbo ans npeacrasutenein obenx rpynn.

Cknapuatbii Mesobuin [onocemeHHble

Hyuennyc nokpbIT MHTEryMeHTOM [MoKpbITOCEMEHHbIE U FONOCEMEHHbIE
OnbineHve BeTpoM [MoKpbITOCEMEHHbIE 1 FONOCEMEHHbIE
[BowHoe onnogoTBopeHmne [MNokpbiITocemMeHHble

[announgHbIi aHpoCNepM [onocemeHHble

Mposoaswme snemMeHTbl GO3MbI - CUTOBUAHBIE KIETKM [onocemeHHble

,D,OCTyI'IHbIe BapWaHTbl OTBETOB (Ka)l(,D.blﬁl MOXeT 6bITb UCMOMb30BaH HECKONbKO pa3):

nOKprTOCeMeHHbIe n ronoceMeHHble [onocemeHHble nOKprTOCeMeHHbIe

®opmyna Bbiumcnenus 6annos: 0-3 1-2,5 2-2 3-1,5 4-15-0,5 6-0

3a pelweHwe 3agaun 3 6anna



PasHbie MOJ1eKy/ibl-pa3Hble Ha3BaHUA

Ecnu Bce BapnaHTbl O4HOBpeMeHHO He NMomMeLyaroTcs B OKHO 6pay3epa, MOXXHO BOCIO/Ib30BATbCA codeTaHuem Kaasui ctrl mn

(-) (cmd un (-) ana Mac) ana ymeHbeHna maclutaba okHa.

% [ypuHbL
« 1 1 NH, [e]
e — “, | = N N H
O//c:) @O",:P /O\P/ OcHoBaHue Gl I:,:\}j‘ & E:/;N
€] I ENL NTN NSNS,
o { O "o FNIMKO3UNBHAR CBA3L
i © i AneHuH yaHuH
: MMpUMUAKHLI
i b HYKNEO3MA oo NHz e v e 7 "
H ' P 3 A
LHyKNeoTnA MoHodochaT E “i f‘l\;l \ﬁ'\il
1 6y 2 1
e ) QU1 W U To oo N"o N7 o N7 o
b eemer e HYKNEOTUE, TPHPOCPHAT e o LuTosmnH Vpauun Tutnamn

l/|3ylw|'re CXeMy. CooTHecuTe HazBaHuA coeAVHEHUN C rpynnamu, K KOTOpbiIM OHU OTHOCSHATCA.

YpuavH Hykneosupg,
Unknunyecknn TM® Hykneotug
[yaHo3uH Hykneosupg,
LnTtosmn A3zoTucToe ocHoBaHve

ApneHosunandocdar

lMnokcaHTuH

Hykneotug

A3zoTucToe ocHoBaHve

[ocTyrHble BapnaHTbl OTBETOB (KaXKAbli MOXET 6bITb UCMO/b30BaH HECKOMbKO pas):

A3zoTncTOE OCHOBaHMe Hy|<neo3v1,u.

®Dopmyna blumMcnenns 6annos: 0-3 1-2,5 2-2 3-1,5 4-15-0,5 6-0

3a pewerue 3agaun 3 6anna

Hykneotug,




Branchiostoma #1154243

Ecaun Bce BapuaHTbl O4HOBpeMeHHO He NMoMeLLaroTCsa B OKHO 6pay3epa, MOXXHO BOCIMO/Ib30BAaTbCA COYeTaHueM KaasuL ctrl n

(-) (cmd un (-) ana Mac) ana ymeHbeHna maclutaba okHa.

Ha kapTuHke nsobpaxkeH nepenHuit otaen Tena naHueTtHuka (Branchiostoma). CooTHecuTe CTPyKTYpbl, OTMEUEHHbIe Ha

KapTUHKe, C UX Ha3BaHUSAMMU.

1 Xopaa

2 Mapyc

3 HepeHas Tpy6ka c rnaskamu lecce

4 MpenpoTtoBas BOpoHKa C BEHUMKOM Luynanew,
5 [notka c >kabepHbIMU Wwenamm

6 CnunHHOM NNaBHMK

,D,OCTyI'IHbIe BapuaHTbl OTBETOB!

I'Ipe,u,po-rosa;l BOpPOHKa C BEHYMKOM

X [l
wynanett opaa apyc

CnnHHOW NnaBHMK [noTka ¢ kabepHbIMU Wenamm HepsHas Tpybka c rnaskamu lecce

®Dopmyna eblumncnenns 6annos: 0-3 1-2,5 2-2 3-1,5 4-15-0,5 6-0

3a peweHwne 3agaun 3 6anna



BbiMupaHus #1154246

Ecaun Bce BapnaHTbl O4HOBPpeMeHHO He NoMeLaroTcs B OKHO 6pay3epa, MOXKHO BOCMO/Ib30BAaTbCA coYeTaHueM KaasuL ctrl n

(-) (cmd un (-) ana Mac) ana ymeHbeHna macltaba okHa.

[eoxpoHonornyeckas UCTOpUs XKU3HWU Ha 3eM/ie HacuMTbIBaeT 5 MepuroAoOB MacCOBbIX BbIMUPAHMWIA, KOTOPblE MPUBOANUIN K
CMeHe cocTaBa buocdepbl 1 BUAOBOro pasHoobpasus. bonee Toro, 60NbWNHCTBO yUYeHbIX BblAENSIOT elie OAHO BbiMUpaHue,
KOTOPOEe MPOUCXOAUT U MO CEeN AeHb U CBA3aHO C AeATeNbHOCTbIO YesnoBeka. YKaXuTe, pasHoobpasmne Kakux XapaKTepHbIX
rpyrnn OpraHM3MOB 6blJI0O 3HAUMTENIbHO CHVDKEHO B pe3ynbTaTe COb6bITUIA, MPOUCXOAMBLINX B OAHO M3 6 npeacTaBieHHbIX

BbIMUpPaHUM.

FEOXPOHOJIOMMYECKAS LLIKANA, NPUHATAR B POCCUM, MITH, NET'
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Men-naneoreHoBoe

ﬂ,OCTyI‘IHbIe BapuvaHTbl OTBETOB!:

Tpuacosoe Men-naneoreHoBoe

OpLoBuKcKo-cunypumncrkoe MNepmckoe

®opmyna Bbluncnerus 6annos: 0-3 1-2,5 2-2 3-1,5 4-15-0,5 6-0

3a pelweHwe 3agaun 3 6anna
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TunakonpHaa MeMbpaHa

Ecaun Bce BapuaHTbl O4HOBpeMeHHO He NMoMeLLaroTcsa B OKHO 6pay3epa, MOXKHO BOCIMO/Ib30BAaTbCA cCoYeTaHueM Kaasui ctrl n

(-) (cmd un (-) ana Mac) ana ymeHbeHna maclutaba okHa.

c. +
n..«..mn L

e

Crpyktypa 1 i o, A
" .—~— Crpykrypa2

Ha TnnakonpHomn MeMbpaHe 1 BOKpYr Heé cobpaHO MHOXECTBO 6e/IKOBbIX MONEKYT. TpU 13 H1MX 0603HaueHbl Ha cxeMe

(ctpykTypbl 1 — 3). ConocTaBbTe UM XapaKTepUCTUKM.

Bopopactsopumsiii 6enok.

Okwucnser nnactounaHUH 1M BOCCTaHaBMBaeT ¢eppe,ﬂ,0KCMH.

CHukaeT Be€NYNHY NPOTOHHOrIO rpagmMeHTa.

CBeTO3aBMCHMbIN HEepMEHT.

CO,D,ep)KI/IT MOH MeJu B Ka4yecCcTBe NnepeHOoCYnKa a/1eKTpoHa.

M3ameHseT koHdopMaLmio Npu nepeHoce NpoToHa.

CrpykTypa 1

CrpykTypa 3

CrpykTypa 2

CrpykTypa 3

CrpykTypa 1

CrpykTypa 2

,D,OCTyI'IHbIe BapuaHTbl OTBETOB (Ka)l(,D,bIIZ MOXeT 6bITb MCMOMb30BaH HECKONbKO pas):

CrpykTtypa 2 CrpykTtypa 3

®Popmyna Bbiuncnexuns 6annos: 0-3 1-2,52-2 3-1,5 4-15-0,5 6-0

3a peweHrwe 3agaun 3 6anna

Crpyktypa 1



Peakuuna Tpommepa #1154248

B kavectBe oTBeTa BBOAUTe Lje/ioe YNUCIIO UJTN KOHeYHYo 4eCATUYHYO ,[lp06b, Ecnu yucno oTpuvLaresibHoe, BBeagnTe MNHYC (')
nepeg HUM. B kauvectse pasgennrtesisa uenovi v ,apO6HOMv yacreu MCﬂOﬂbBvaTe TO4YKYy mbo 3ariaTyro. Hukakux mnHbix C1MBOJ/10B,

KpOMe MCro/b3yeMbiX /19 3arMCH YUCAA (B YaCTHOCTH, Mpobesios), bbiTb He fomkHo. [Tpumep: 3,14

[nioKo3a — MOHOCaxapuva, C lWecTblo aToMamu yrnepoaa. OHa coaepXXunT oaHy anbAerMaHylo rpynmny, KoTopas nposBaseT
BOCCTaHOBUTENbHbIE CBOMCTBA. Bbl MpoBoAMTe KauecTBeHHYIO peakuuMio TpoMMepa Ha BoccTaHasamBatowme caxapa. Ckonbko
mMonb Cus0 obpasyetca npu gobasneHunmn kK 100 ma 0,5 M ManbTo3bl (coctouT 13 asyx raokos) 50 ma 0,2 M CuSO4 v 50 mn 0,3

M NaOH. OTgeT panTe B MUIIMMONAX C OKPYI/IEHMEM A0 2 3HaKOB Moc/ie 3ansaTou.

[MpaBunbHbIV OTBET:

3.75

®Dopmyna ebiumrcneHuns 6annos: 0-3 1-0

PeweHune 3agaun:

CuSO, + 2NaCH

Cu(OH), i + NaSO,

H\C,/() HO\C//O
| I
H—C—oH H—C—oH
H—C—OH * 2CuOH), H—C—oH *+ 2CuOH |
H—(E—OH H—(E—OH ofcenimbiii
CH,OH CH,OH 0CadoK
2CuOH | Cu0| + H,0

KUPHUYHO-KPACHBLTL
0CadoK

1) CHauana Hapo onpenenvTb KonuuecTso ruapokcmaa mean (11):
n(Cu(OH)3) = n(CuS0O4) = 1/2n(NaOH)

Ho6aevnun n(CuSO4) = 50 mn x0,2 Mmonb/Mn = 10 mmonb Jobasunu n(NaOH) = 50 mn 0,3 MMons/Mn = 15 Mmorb
NaOH & Hepoctatke, noatomy n(Cu(OH)s) = n(CuS0O4) = 1/2N(NaOH) = 7,5 mmonb

2) Tenepb cuntaem konmuectso okeunga meam (1) n(Cus0) = n(Mal) = 1/2n(Cu(OH),)
Ho6asunnu n(Mal) = 100 % 0,5 = 50 MMonb - ManbTo3a B U36bITKe (Y ManbTo3bl 1 CBOBOAHDIV MOMyaLeTanbHbIN
FMAPOKCUN, BTOPOM ywen Ha obpa3zoBaHue rnkosmgHom cessm) n(Cus0) = n(Mal) = 1/2n(Cu(OH)s) = 1/2%7,5

MMonb = 3,75 MMonb

OrTseT: 3,75 MMonb

3a pelwexwe 3agaun 3 6anna



SHeprus ceobopbl #1154249

B kauecTBe oTBeTa BBOAUTE Lie/ioe YNCTI0 NI KOHeYHYro 4eCATUYHYO ﬂp06b, Ecnv wucrno oTpuvLate/sibHoe, BBeEAUTE MUHYC (')
nepeg H1M. B kauectse pasgennTtesia uenovi MAPO6HOMV yacreu MCﬂOﬂb3vaTe TOYKYy mbo 3ariaTyro. Hukakux nHbix CUMBOJ10B,

KpOMe MCr1o/Ib3yeMbiX A1 3aM1CU YNCAA (B YACTHOCTH, pobesnos), 6biTb He AomkHo. [Tpumep: 34

PaccmoTpumM peakumio rugponusa ATO:

ATP + H,0 - ADP + P,

M3ameHeHve cBobogHoOM sHeprum (sHeprum [M66ca) — 3To BaXkHas TEPMOAMHAMMUYECKasl XapaKTepUCTUKA pPeakUMOHHOM

CUCTEMDI. Onpe,u,enqucn Nn3MeHeHmne CBO60,EI.HOI?I 3HEeprmnm B peasibHbIX YCZTOBUAX COrNMacHO cnepyrwuwemMy ypaBHEeHUIO!:

[ADP|[Pi]

G =G° + 2,3%*RxTxl
90T

3’

roe KOHLEHTPaLMW BbipaXkeHbl B MONAX,

R — rasoBas noctosHHas = 8,314 [/(Monb-K),

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

G° — n3MeHeHne CTaHJapTHOM CBOBOAHOM SHeprumn — TabnmuHas BennunHa, pasHas —30,6 kx/Monb.

Kakum 6ypet otHowenue [ADP]:[ATP], xorpa peakuus rmaponusa AOCTUrHET PaBHOBECUSA, TO €CTb W3MEHEeHMe

cBoboaHOM sHeprumn byaeT paBHATbCA HYNO?
Mpumure [Pi] = 10MM. MosxanyiicTa, ByapTe akkypaTHbl € €AMHULEAMI U3MEPEHUS.
OTBeT npuBeauTe C TOYHOCTHIO 4O LIESIbIX, YKAXKMUTE TOMbKO KOSIMYECTBO MUIJIMOHOB B OTHOLIEHUMW KOHLLEHTPaL WM.

Lna pewenns Bam MoxeT noHanobutbcs ceomncTteo norapudpmos log,bxlog,c = log,bXc.

MpaBubHbIN OTBET:

23

®Dopmyna biumncneHuns 6annos: 0-3 1-0

PeweHue 3agaun:

10MM =0,01 M
0 = —30600 + 2,3%8,314%298+log10 X + 2,3%8,314%x298xl0g170,01

X= 2,34*107, TO ecTb 23 MUNNOHA

3a pewenwe 3agaun 3 6anna



