05.11.2025, 10:49 Onvmnuaga oHnamH

MyHuuMnanbHbIM 3Tan no 6uonorum

buonorus. 10 knacc. OrpaHnyenue no epeMenun 120 MuHyT
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05.11.2025, 10:49

Onumnuana oHnaH

®PunoreHeTnueckoe aepeso Metazoa

YXMBOTHbIX), OTpaatolwee COBPEMEHHOE TMOHMMaHMEe CUCTEMATUKN STOM
PaccMoTpute ero v BbibepuTe BepHble yTBEpXAEHMA. YUTUTe, UTO Ha CXeMe MOKa3aHbl
TaK)XKe HeKOTOpble BHeLHMe rpynnbl (He OTHOCALMECS K MHOTOK/IETOUHbIM XXMBOTHbIM), @

cpean cammx Metazoa obo3HaueHbl He Bce knapbl. PaccMoTpuTte pepeso 1 Bbibepute

BepHOe yTBepXXaeHne.
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05.11.2025, 10:49 Onvmnuaga oHnamH

Cpenu ogHokneTouHbIx Hanbonee poacTeeHHbiMK Metazoa asnstotca amebol (Amebozoa).

Kpyrnbim uepeam (oTHocaTcs K JInHaowmm - Ecdysozoa) 6nmke Konbuatbie uepeu, yem YnmHucrtoHormne
(Arthropoda).

CoBpeMeHHas payHa COCTOUT TONIBKO 13 TPEXCNOMHbIX )MBOTHbIX (Triploblasta), ocTanbHblie
NMpeacTaBUTeNIM MHOTOKJIETOUHbIX XXMBOTHbIX HbIHE SBMAIOTCS BbIMEPLLNMMU.

3a pewenue 3apgaum 1 6ann
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05.11.2025, 10:49 Onvmnuaga oHnamH
Heo6biuHble BUpYCbI #1190462

MN3yunte npepcTaBneHHble 3NeKTPOHHO-MUKpockonuyeckme doTorpadum cpesos
AYKapnNoOTUYECKNX KNeTokK. Ha |/|306pa>|<eHM|/| cneBa NnokKasaHa HOpMaJ/JibHaa KjeTKka, Ha
n3obpaxxeHun crpaBa - KneTka, MHOUUMpOBaHHasa Bupycamm cemenctBa Narnaviridae.
[MpoaHanuavpynTe npeacTaBNeHHble W300paXkeHMs W onpegenuTte, Ha  Kakux

opraHennax napas’vTUpyloT AaHHbIE BUPYChI:

O JIN30COMBbI

O NMepoKCUCOMblI
O MUTOXOHAPUU
O XJI0pONNacThl

3a pewenve 3apaum 1 6ann
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AHanusaTop #1190464

Ha ¢otorpadum npencraBneH rucTtonorMyecknii cpes opraHa, SBSIOWErocs
nepndepryeckon 4YacTblo OAHOrO W3 aHaNM3aTOPOB YEIOBEYECKOro OpraHu3Ma.
N3BecTHO, uTo MHOPMaLMa OT AaHHOrO aHanM3aTopa MNOCTyMaeT B 3aTbIIOYHYO AOMIO

KOpbl TONOBHOIo MO3ra. Bb|6ep|/|Te BepHOe yTBepXKaeHune ona CTpyKTypbl, y|<a3aHHof/'1

bykeomn A:

pacronaratotcs Tena poTopeLenTopHbIX HEMPOHOB
pacro/fiaraloTcs naaoukm m Konbouku

pacnonararoTcda Me1aHoOUUTbI

O O O O

pacrnonaraeTcsa CrvpanbHbIv raHIUMA YIUTKU

3a peweHue 3agaun 1 6ann
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Kyna »xe 6e3 )knaHeHHOro umkna #1190465

Ha KapTUHKe nepeng BaMU npencrtaB/ieHa CXeMa J>XKU3HEeHHOro uukna KpaCHOl‘/’I

Bopopocau NMNonucneponum (Polysiphonia).

Kakoi undpon Ha cxeMe o603HaueHO peayKUMOHHOe AeneHune (Menos)?

O 1

3a pewenue 3apgaum 1 6ann
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O6beaunHsIOWUIA XPU30ONTaMUHAPUH #1190466

I'IpM MNKPOCKOMnM4yeCKoM mnccnenosaHnm TpéX o6pa3u,os BO,D,OpOCﬂeVI 6blnn

obHapy»keHbl cnegytoume oCoO6eHHOCTU CTPOeHMS:

O6paszey 1. KpynHoe MHOrokneToyHoe COEeBMULE, KNETKU UMET LetoN0o3HY

KNEeTOYHYIO CTEHKY C 60NbILINM KONUYECTBOM CN3UCTbIX Bel,ecCTB.

O6pazey 2: OQHOKNETOUHbI OpraHn3M, OKPYXXEHHbIN TBEPAbIM MPO3PayHbIM MaHLMpPEM

n3 erMHe3éMa, COCTOAWMM N3 OBYX MOJTOBUNHOK.

O6pazey 3: OOHOKNETOYHbIN OpraHM3M C 3€e/IEHbIM XJIOPOMIACcTOM, OKPYXXEHHbIN

rnagKou Lenntono3Hom obono4YKon.

MBBeCTHO, YTO 3alMacHbIM MMNTaTe/IbHbIM BeWEeCTBOM Yy BCeX TpéX mncecnengyembix BnooB

ABNAETCA XpN30J1aMNHAPUH.

MCI'IOJ'Ib3y9| 3TN pAaHHble, onpepenvTe, Kakon U3 O6p33LI,OB NpHaONeXuUT K 6yprM

BOOOPOC/IAM.

O

obpaseuy, 2
obpaszey 3

BCE repeyvcieHHble 0bpasLibl

3a pewenue 3apaum 1 6ann
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Ha ypoke 6uonoruu #1190468

Ha oaHoM 13 ypokoB 6uonorum npenopaBaTenb CXeMaTUYHO U306pasnn Myxckyto (A)

nxeHckyto (b) wuwkn XsorHeix (Pinopsida).

AEHHEA YeLlys

Kpoiowan Je

™ [naexas ocb

Bbibepute HEBepHoOe yTBEp)KAEHNE OTHOCUTENBHO MPOUCXOXAEHUSA CTPYKTYP MY>KCKOMN
N YKEHCKOW WNLIKMW:

aKCUNNAPHDINA KOMMIEKC YXEHCKOM WWNLIKM — KPOoloLMe (BUOAOU3MEHEHHbIE INCTbSA) Y CEMEHHbIE YeLlyu
(BOOU3MEHEeHHble MeracTpobu/ibl B MasywHOM MONOXEHWM)

YKEHCKas LWNLLKA — KOHCTPOBUI — cMCTeMa BUAOM3MEHEHHbIX noberos (MeracTpobumnos)

MY>KCKas WNLIKA — MUKPOCTPO6UA (BUAOU3MEHEHHDBIN MOBEr, HECYLLMIA BUAOU3MEHEHHbIE JINCTbS —
MuUKpocrnopodunbl)

3a peuweHune 3agaum 1 6ann
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MpopacTaHue ceMeHun #1190469

CeMeHa — ofHa 13 rnaBHbIX gnacnop (CTpYKTyp pacnpocTpaHeHus) [MokpblToceMeHHbIX
pacTeHuin. [lna Toro, utobbl AaTb Hauyano HOBOMY paCTEHMUIO, IOBOMY CEMEHU HYXKHO
npopacti. Huxe nepeumcneHbl mpouecchbl, KOTOpble MPOUCXOAAT MpPWU MpOpacTaHUK

ceMsH. BbibepuTe BepHyto nocnenoBaTelbHOCTb 3TUX MPOLLECCOB.
1. CuHTe3 3eneHoro nurMeHTa - xnopodwunna

2. HabyxaHue ceMeHwU

3. NpopacTaHune nobera n packpbiTve ceMaponen

4. [popacTaHue 3apoppllLeBoro KopelLuKka

5. Pa3pbiB ceMeHHOM KOXYypbl

6. lmpponus kpaxmana, 3anacHbix 6€MKOB U APYrMX 3aMacHbIX BELLeCTB

624213

O

543216

126345

3a peweHue 3apaum 1 6ann
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Hapo yTonwarbcs! #1190470

N3 HbiHe XXMBYLLMX ABYAObHbIE MOKPbITOCEMEHHbIE aKTUBHO UCMO/b3YHOT BTOPUYHbIE
yTonweHusa. Yactb NnpokamMbus — MepuCTeMbl, AalOLLEN HAYano MepBUYHOM KCUIeMe U
nepemvYHOn GnosMe, He PaCXOAYETCA M OCTAaeTCs Ha rpaHuLe MeXAy 3TOW KCUAEMOW U
dnosmon. B 3aBMCUMMOCTM OT TMMa 3aN0XKEHNSA MPOKAMBUS — N30IMPOBAHHbBIMU TAXKAMMN
WAW CMMIOWHBIM KOMbLLOM — 6bIBAlOT pasfivuHble TUMbl yTonweHusa. Ha cxemMax Huke
npeacTaBieHbl TakMe TUMbl YTONLEHWI:

A - xapakTepHbIn ans poga pona Aristolochia (KupkasoH),
b - pna Helianthus (IMNoaconHeuHmk),
B - ana Ricinus (KnewesuHa),

I - pns Saponaria (MbinbHAHKA).

I'IpoaHanvl3V|pyf/'|Te 3TN CXeMbl U Bb|6epeTe TOT TUN YTONWEHUAd, NpU KOTOPOM

Me)l(l'ly‘-II(OBbII\/’I KaMbum OTK/lagbiBaeT BTOPUYHbIE NMpOBOAdALLMNE MYYKN.

Avristolochia-Tun

O

Ricinus-tmn

Saponaria-Tun

3a peweHue 3agaum 1 6ann
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becueHHas konnekuus #1190472

NabopaHT KneTouknH pewmnn 3aHATbCA U3yYeHUeM aHaTOMUM pacTeHuit. HegaBHo oH
Monyunn B Mosib30oBaHMe 60sbwylo KOMNEeKUMIO T[OTOBbIX MUKPOMpenapaToB C

nonepeyHbIMU cpe3ammn ctebnen n kopHel. [lomMornte KnetoukuHy onpepenvtb Kakom

TUN NyyKka n3obpakeH Ha poTorpaduu:

AMburBazanbHbIn
BukonnatepanbHbiv

AMbuKprbpanbHbIi

O O O O

KonnaTtepanbHbii

3a peweHue 3agaun 1 6ann
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TanHcTBEeHHOE BewecTBo #1190473

B vccnepoBaHWM M3yyanu curHanbHbIM Kackag anonTto3a. BoiacHunoch, ectb 2 nyTu
aToro npouecca. PeuentopHbin nyTh AencreyeT Yepes aktTmBauuto death-peuentopos 1

MUTOXOHAPWAJIbHbIN MYTb — 3TO CepUs KaCKafoB peakLni BHYTPU KETKM

Ho y kneTku Takke ecTb cMCTeMa 3alWmTbl OT anonTo3a — 6enku ceMenctea Bel-2. Onu
paboTaloT KaK NpefoXpaHUTeNn, KOTOPbIe OTKIKYAKT MUTOXOHAPWUAbHbIA MyTb, YTO6bI

CNyYalHO He 3anyCTUIOCb CaMOYHUUYTOXEHMNE.

Bbboino ob6HapyxeHO, UTO 3KCMepUMEeHTasbHOe BelwecTBo «X» crneunduyecku
cBa3biBaeTcs ¢ benkamu cemenctea Bel-2, npepotepaiias nx nHrmbupyrowee gencreme
Ha MUTOXOHAPUaNbHYO NpoHULaeMocTb. [locnepgoBaTenbHoe BBeAEeHME STOMO BELLECTBA
M akTueaTopa death-peLenTopoB B Ky/nbTypy KNETOK MPUBENO K PEe3KOMY YCUIEHUIO

anonTo3a no CpaBHeHuIo C 0enNcTBMeM TONbKO dKTMBATOPpa peLenTopoB.
Ha kakoM 3Tame un Kakum O6p330M BeLlecTtBo «X» ycnnmeaeT anonTtos,

WMHAYLMPOBAHHbIN MO peuenTOpHOMY NyTn?

BewecTBo «X» aBnsetca ycunutenem death-peuentopos, Hanpsamyto ycunmeas nx paboTy Ha
nnasMaTuyeckon MembpaHe.

BewwecTtBo «X» 6nokmpyeT paboTy apPeKTOpHbIX Kacrnas MUTOXOHAPWANbHOIO NMyTW, MpeAoTBpaLlas
pacluenneHne KNeToUYHbIX CybCTpaToB.

BeLLl.eCTBO «X» AKTUBUNPYET CUHTE3 KJZTIETOYHDbIX I/IHFVI6I/|TOpOB anonTosa, YTo NpunBoAUT K
rmnepcTnMynaLmm Kacria3aHoro Kackaga B MUTOXoHgpmasbHOM NMyTU.

3a peweHue 3agaum 1 6ann
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TanHbI AemMorpadpumu MonnOCKos #1190475

JlabopaHT KneToukuH pewwnn nokasaTb BaM cBolw HoBylo TeMy uccnepoBaHus —
pasHoobpasue Tuna Monntocku. B ero konnekumn npenctaBneHbl OpraHU3Mbl U3 TPEX
Hanbonee MHOrouymcrneHHbIx knaccos: bproxoHorve (ynutiu), LeyctBOpyYathie (Muanm,
yctpuupl) 1 fonoBoHorne (ocbMuHorm, kanbMapbl). Konnera-gemorpad npepoctaBun
KneTouknHy rpaduku, nnnoctpmpytolme Tpy OCHOBHbIX TUMa KPUBbIX BbDKMBaHUS A8

XXNBOTHDbIX.

UB LLIKX

=
o
o

AOAR BbIX
—
o

Bo3spatr

BHumaTenbHo umsyunte rpadmk. Kakol knacc MOAMOCKOB, MO BaleMy MHEHWH,

AEeMOHCTpUpYeT KPUBYIO BbiXkunBaHua | Tuna?

Onsa BCcex Ks1accoB B Tune Monntocku
onsa BpIOXOHOFVIX MOTIOCKOB

onsa ﬂ,ByCTBOpHaTbIX MOITKOCKOB

O

3a pewenue 3apgaum 1 6ann
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JloxxHas cerMeHTaums #1190476

Y pasHbiXx rpynn 6ecrno3BOHOYHbIX >XMBOTHbIX CErMeHTauus Tera MOXeT WMeTb
passiMyHoe npoucxoxaeHuve. Y HeKoTOpbiX 6EeCrNO3BOHOUYHbIX XXMBOTHbBIX TENO MOXOXe
Ha pasfenéHHoe Ha OTAesibHble CerMeHTbl, OAHAKO Takoe AefleHWe He CBA3aHO C
HacToslWwen MeTamepuen. B 3ToM cnyuae «uneHuku» dopMuUpyloTcs 33  CUET
NMOBTOPSAIOWMUXCA OTAENOB  OTAENbHbIX OpPraHoB  (HanpuMep, KULWEYHMKA), HO
3MOpMOHanbHas Me3odepMa Mpu 3TOM He pasfenieHa Ha cerMeHTbl. Y KakowW rpynnbl

JXXMBOTHDbIX BCTpeYaeTCd TakKasa JIoXKHada CerMEHTaLI,VIFl?

O

konbyaTble uepsu (Annelida)
yneHuctoHorune (Arthropoda)

xopgosgble (Chordata)

3a pewenue 3agaum 1 6ann

«3JT0 paboTa ans Bepbmaka» #1190477

B 19 Beke B 3apocnsax pekun Ynbi (Tynbckas rybepHmns) nocenmnoch XmMBOTHOE, KOTOpOe
B CyMepKax U3[aBasio HU3KUe Mblyalume 3BYKW, MyraloLimMe MeCTHbIX KPecTbaH. DTHorpad
C. B. Makcumoe nucan 06 3TOM CoOBbITUM TaK: «He 6blNO CUI pa3yBepuUTb KPecTbsH B

TOM, YTO STOT HOYHOW PEB, MOXOXUM Ha PEB KOPOBbI, HE MPOU3BOANUT BOASHOMN YepT».

I'Ipe,u.nono>|<|/|Te, O KaKOM XMBOTHOM MOXXET UATU pelb.

O

KopocTensb
Kosopomn

BonoTtHbIN nyHb

3a peweHue 3agaum 1 6ann
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«Hwu pbi6a HU Msco» #1190479

Kakyto dyHKLMIO BBINONHAET CTPYKTYPa, yKa3aHHas CTpenkon Ha poTorpadmm?

Q N30MMPYET AbIXaTeNbHYIO TPYOKY OT pOTOBOW MOJIOCTM BO BPEMS MUTaHUS
obecneynBaeT BoCcnpusaTne BKyca
obecneymBaeT 3alMTy NULEBOAA OT KPYMHbIX YaCTUL, BO BPEMS NUTaHUS

obecneumBaeT BbIpaboTKy aHTMKOArynsgHTa BO BpeMs NuTaHms

3a pewenue 3apgaum 1 6ann
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JleTyune ppakoHUMKmn #1190480

JleTyune ppakoHbl - pod fulepuvl M3 ceMencTBa araMoBbix, obutatowmx B HOro-
BocTtouHom Azumn. XapakTtepHOM 0COBEHHOCTbIO NETYUYNX APAKOHOB ABMSETCA Hanuuune
WMPOKOWN KOXHOW CKMaAKW rMo 6okaM, MO3BONAILWEN UM MNaHMPOBaTb Ha PacCTOsHWUE

Ao 20 MEeTpOB. Bb|6ep|/|Te, Kakne KOCTU Noaaep>XmBaroT 3TY KOXKHYKO CK/1agKy.

pebpa nosacHUYHoOro oTaena

nionaTtku

Kopakouabl (BOPOHbU KOCTW)

O

3a pewenue 3apgaum 1 6ann

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2052/preview 16/49



05.11.2025, 10:49 Onvmnuaga oHnamH

LleeTHOM Kackagp, #1190483

PaccMoTpuTe cxeMy cuHTe3a OKpalleHHOro coeamHeHus. [na npespalweHus
mcxogHoro BewectBa 1 B KOHeyHoe oOKpaweHHoe BewecTBo 3 HeobxoAMMbl ABa
depmeHta — A un B. Annenm A n B koampytoT dyHKUMOHanbHble $epMeHTbl U
LOMUHMPYIOT Hag peLeccuBHbIMU a 1 b, koTopble fatoT HedyHKUMOHaNbHble GepMeHTbI.
NHTepMeanat — BewectBo 2 — Takke obnafaeT COBCTBEHHOM OKPackoW, OT/IMYHOM OT
Bewectea 3. Ecam xorta 6bl oanH w3 depMeHTOB HedyHKUMOHaNEH, peakums

OCTaHaB/IMBaeTCA Ha COOTBETCTBYHOLW,EM 3Tane.

DepmeHT A (OepmeHT B
BeujecTso 1 p—n Bewecrso 2 p—- Bewecrso 3

Kakoe peHoTMNMUEcKoe paclienneHne NonyYnuTca B MOTOMCTBE MpU CKpeLLMBaHUn
aunreteposurot AaBb x AaBb?

9:3:3:1
12:3:1
15:1

O

3a pewenHue 3apgaum 1 6ann
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ﬂ,I/ILl.eHTpVI‘-IECKVIe XpOMOCOMBDI #1190485

duueHTprnyeckne XpoMoCoMbl - 3TO HEHOPMAsbHbBIA TUM XPOMOCOM, UMEKLWMUX [ABe
ueHTpomepbl. O6bIYHO ANLEHTPUYECKME XPOMOCOMbI BO3HMKAKOT B pe3y/bTaTe CANsSHUA
ABYX XPOMOCOM, MOTEPABLIMX HEKOTOPbIA “aueHTpuuecknin” ¢parMeHT (B KOTOPOM He

6bIN10 LLeHTpOoMepbl).

HopmaneHan OuueHTpudeckan
XpoMocoma ¥xpomMmocoma

Bbibepute HEBepHoe yTBEp)KAEHME.

MosiBNeHVe AULEHTPUYECKMX XPOMOCOM 3a4acTyio MPUBOAUT K 06pa3oBaHuMio “aHadasHbIX MOCTUKOB” -
Huten OHK, dopmupytowmxcsa B xone aHadasbl MeXAyY ABYMA MAaCCMBaMU CECTPUHCKMX XPOMaTUL, U3
HepaspeleHHbix nepenneteHnin JHK.

OpHom 13 NPUYMH MOSBNEHUS AMLEHTPUYECKMX XPOMOCOM MOXET CTaTb YKOPOUYEHUe TenoMep U
pasbopka WwenTeprHa - 6e/IKOBOro KOMM/IeKca Ha KOHLAxX TelIoMepbl, 3alMLLAIOLLENO ee OT CUCTEM
penapauuu JHK.

MosBneHVe OULLEHTPUUECKUX XPOMOCOM MOXET HampsaMyto cnocobcTBoBaTh U elle 6osblue ycyrybnstb
TpaHchOpMaLMIo HOPMasbHbIX K/IETOK B PaKoBble.

3a pewenue 3agaum 1 6ann
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[pynna kposu

M3BeCTHO, YTO rpynna KpoBu HesnioBeKa onpenendeTtca Haamvymem / OTCYyTCTBMNEM B Hewn
KOHKPEeTHbIX arrmmTUNHUHOB U arrmiTUNHOINeHOB. ArrnioTUHUHDI npencrtaBngar0oT cobom

aHTUTENa, TO €eCTb HABNAAIOTCA 6enkoBbIMU MaKpoMoneKkynamMu. K KakoMy BuUAy

BbICOKOMOJIEKYNSAPHbIX  BUONOrMUYECKMX COEAMHEHWUM OTHOCATCA  arrloTUHOTEHDI,
3KCMNOHUPOBAaHHbIE Ha MeMbpaHe 3pUTPoLMTOB?
['pynna I'pynna ['pynna I'pynma
0(I) A (IT) B (III) AB (IV)

Tun
IPHTPOLIHTOR
L T “
\ I
AHTHTENA "'\‘*‘Jff-’-"-' I AN~ Jﬁ‘]l),;
P\ i W A
B I1asMe 9 \i‘\ | \I}-. _...-"'i-'"l | f_-":"' lh--,, Het
o= 1t P-arrmoTiHiHs | f-arraoTHHIHB | G-arrio THHITHBE

AHTHTEHEI HA
IPHTPOLIHTAX

Her

?

A-arrmOTHHOTEH

?

B-arrmoTiHoreH

"

A- 11 B-
ArrmoTHHOTeHbI

NONMHEHacCbIWeHHbIe BbICLWINE )KUPHbIE KUCNOTbI

O

dochonmnugpi

pVI6OHyKJ'IeVI HOBbI€ KNC1OTbI

3a pewenue 3apgaum 1 6ann
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KneTouHbin umkn #1190487

MpU M3yyeHUM KynbTypbl OMYXONEBbIX KNETOK MEKOMUTAloWMX UCCnefoBaTesnb
fobaBun B NUTaTENbHYKO Cpedy BewecTBO, UHrMbupylollee akTUBHOCTb depMeHTa
cenapasbl, OTBETCTBEHHOIO 3a pa3pyLleHMe KOFre3MHOBbIX CLUMBOK MEXAY CECTPUHCKUMU
xpoMaTtnaamu. Ha kakor ctagmMm KneTouyHoro LmMKia NnpomM3onaeT OCTaHOBKA AeNeHus Y

60/bLWMHCTBA KNeToK?

npomeTadaza MnTo3sa
S daza

G2 ¢asza

ONORON®

aHadasza MUTO3a

3a peweHwne 3agaum 1 6ann

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2052/preview 20/49



05.11.2025, 10:49 Onvmnuaga oHnamH

Lena ceppeuHbie #1190488

ONrnTokcnH - cepheyHbI FMUKO3WUA, COAEPXKALMMCA B JIUCTbAX JIEKapCTBEHHOrO
pacTeHMs HanepcTaHku nypnypHown Digitalis purpdrea. MexaHusM ero pencTsums
3akntoyaeTcs B ceasbiBaHUKM ¢ Na+/K+-ATdD-azom B MeMbpaHax cepaeyHOM Mbllwubl U eé
MHrMbupoBaHun. B cBolo ouepedb 3TO MPUBOAUT K YBENUYEHWUIO CUMbI U YMEHBLIEHUIO
UaCTOTbl CepAeYHbIX coKpaleHnn. PaccMoTpuTe cTpykTypHyto dopMyny AUFMTOKCUHA U

Bbi6epute HEBEPHOE yTBepaeHune o ero cTpykType.

B cTpykType anrntokcmMHa NnpucyTCTBYET LIMKAOMNEHTaHNeprapodeHaHTPEH, YTO NO3BONSET OTHECTH
ero K dpuTocTeprHaM.

B cTpykType aurntokcrHa npucyTCTBYIOT AETMAPUPOBaHHbBIE MOHOCaXapuapbl.

B cTpykType AMrntokcrMHa npucyTCTBYET NaKTOH.

O

3a pewenHue 3apgaum 1 6ann
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bes 6enkoB HMKyAa #1190489

benkn npepcrtaBnsioT  coboM  KNacc  MakpOMOJSEKY/, AEMOHCTPUPYHOLLMX
WUCKNIIOYNTENBHOE CTPYKTYpHOE U PYHKLUMOHaNbHoe pasHoobpasune, obycnosneHHoe
BapuauMsMM B aMMHOKMC/IOTHOM COCTaBe, MOCTTPAHCMAUMOHHbIX MoanduKaumsax wm
NMPOCTPaHCTBEHHOW  opraHmMsaumn. benkm  yuyacTByloT MpakTuueckm BO  Bcex
BMONMOrMYecKmMx MnpoLeccax, BKAUYas KaTanus, CTPYKTYPHYI MoAAepyKKy, TpaHCropT,
perynaumio, CUrHann3aumio U MMMyHHyo 3awmTty. Paccmotpute dotorpadum cTpykTyp
6enKkoB, NosyyeHHble MeToAaMU KPUOINEKTPOHHOW MUKPOCKOMUU U PEeHTreHOBCKOW

KpucTtannorpadum, n sbibepete HEsepHoe yTBepxaeHune:

b.

Benok Ha kapTuHKke b saBnseTcs KOMNOHEHTOM LTOCKeneTa.
Benok Ha kKapTuHKe B MeeT nonoxxutenbHbin 3apag B pusmonormiecknx ycnosmsax pH.

Benok Ha kapTuHke [ aBnseTca TpaHcMeM6paHHbBIM OKTaMepoM

3a peweHue 3apaun 1 6ann
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Ba)kHaa 6uoxumMmnueckas peakums #1190490

Ha kapTuHke nepen BaMu M306paxkeHa peakuusa, KatanusmpyeMas ¢epMeHTOM
nakTaTaernaporeHasom.

BbibepuTe BepHOe yTBEpXKAEHME MPO 3TY BaXKHYIO peakLmio.

CneBa npeacraBneHa CTpyKTypHasi GopMyna ocTaTka MOTIOYHOM KUCIOTbI.

OcHoBHas 6ronoruyeckas posb peakumnm 3akatodaetcs B cuHtese ATD 3a cuéT okMcneHus nakTaTa B
MUTOXOHAPUSAX.

Mpu ysennueHumn koHueHTpaumm NADH pasHoBecue cMeluaeTcs Breso.

3a pewenue 3apgaum 1 6ann
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MonapHbiv TpaHcnopT #1190491

Ha pucyHke nepeg Bamu nokaszaHa cxeMa nongpHoOro TpaHcrnopTta aykcuHa (06o3HaueH
kak |AA/IAAH) - opgHOro 13 rnaBHbIX pPacTUTENbHbIX TFOPMOHOB. 2TOT MpoOLECC
obecrneunBaeT HanpaBleHHOe pacrnpeaenieHe ropMoHa B TKaHax. PaccMoTpuTe cxeMy m

Bbl6epI/ITe BepHOe yTBepXXaeHune.

KneTtouHas
membpaHa
H*-koTpacnoprep
Anekc
KneToyHas
=1 CTEHKE
— LlMTo3onb
H+
H-I-
Bakyonb—
! ‘%‘*H' PIN-nepeHocuukm
oy JAAT
© 90000007,
¥ oy v ¥ =
Hwanexawwe IAA-
CTPYKTYpbI \\
+
H IAAH

OCHOBHbIM MECTOM CUHTE3a dyYKCUHa aBngeTCcd arnekc KopH4.

OpHuM 13 cnocoboB BXxoAa ayKCMHa B KIETKY AB/SETCA NEPBMYHO aKTUBHbIN TPAHCMOPT.

B anonnacTe pacteHuns nopgaepikmBaeTca KUCAbI pH, 13-3a Yyero aykcuH B HEM AenpoTOHUpyeTCs,
nprobpeTaeT 3apsp, 1 CNOCOBHOCTb MAaCCUBHO MPOXOAUTL Yepes KIETOUHYO MEMBPaHY.

3a pewenue 3apgaumn 1 6ann
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MuTpuryrowas mnkpodoTtorpadpus

BaM npeactaeneHa MukpodoTorpadus pactutenbHoro obbvekTa. BHMMaTenbHo nsyumre

eé 1 BbIbepuTe BepHOE yTBEPXKAEHME.

Ha MukpodoTorpadpmn Mo>kHo 06HapyXmMTb pa3BUBaKOLLMINCS XIOPOMIACT.

MwukpodoTorpadusa nonyyeHa METOAOM CKaHUPYIOLWEN 31eKTPOHHON MUKPOCKOMUMN.

370 MukpodoTorpadua KNeTkM NapeHX1Mbl, KOTOpas coaepXunT drkcupytoLme azoT
3HAOCUMBMOTUYECKME BakTepun.

3a pewenue 3apgaum 1 6ann
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PactutenbHbie ypoacTBa #1190494

Ha ¢otorpadum npeacraeneHbl ogysaHumMku. CneBa pacrnofiokeH opyBaHUMK
HOPMasIbHOIrO CTPOEHUSA, a CNpaBa — pacTeHMEe C CUJIbHO U3MEHEHHOW Mopdonormnen.

Takoe aBneHne BCTpeyaeTca He TOMbKO Y OAYBaHUMKOB, OHO LIMPOKO PacipOCTPaHEHO B

pacTnTenbHOM MUpe. YeM MOXXHO 06bACHUTL Takoe CTpaHHOE CTpoeHne paCTeva?

O PacTeHue 66110 NopaXkeHO MUKPOOPraHN3MOM, KOTOPbINM Bbi3BasN yBennyeHne ob6beEMa anmKanbHOM
MepUCTEMbI 1 e€ paspacTaHue.

Ha pacTteHue BO34EeMCTBOBANM BbICOKMMM KOHLUEeHTpaunaMm ropMoHa, CTUMynumpyrouwiero upetTeHme.
Heckonbko poCWnNX CANLLKOM 6nmnsKo LLBETOHOCOB CﬂyanlHO CpocC/incCb Mmexpy coboM.
,EI,aHHoe pacTeHne aBngaeTca MyTaHTOM MO reHy, orpaHM4ymBatoLleMy rnbllWHOCTb LBETKa: y AaHHOIo

ofyBaHYMKa AO/HKHO CI)OpMVIPOBaTbCFI orpaHn4YeHHoe KomM4yecTBO NenecTkoB B LBETKEe, Ha ¢0TOI’P3¢MM
)Xe npencTtaB/ieH UBeTOK C yBe/IMYEeHHbIM KONNYeCTBOM /1enecTKOB.

3a peweHwne 3agaun 1 6ann
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Onyxonb

Ha npepnctaBneHHoM MarHMTHO-pe30HAHCHOW TOMOrpaMMe T[OJIOBHOrO MoO3ra
B3pOC/IOrO  MalMeHTa BU3YanM3MpyeTCs OMyXxosb, pacrnofiokeHHas B obnacTtu
KIMHOBUAHOM KocTW. M3BecTHO, uTo AaHHas obnacTb MO3ra, B KOTOPOM JIOKa/rIM30BaHO
obpasoBaHMe, pasBMBAETCA M3 [ABYX pPas/INYHbIX 3MOPUMOHANbHbIX 3a4aTKOB, 4TO
onpenenser eé€ ¢yHKUMOHaNbHble OCOBEHHOCTU U pasHoobpasve MnaToNorMyYeckmx

npoueccos. Bbl6epl/ITe yTBEpXKAEHUNE, KOTOPOE ONMnCbiBaeT CUMIMTOMbI, HEXAapaKTepHbIe

Ana onyxonn B 3Town obnacTtu:

akpoMmeranus (yBennmuyeHume 4epT n1La, KUCTEN U CTOM)

rmnoTmpeos (cnabocTb, Aenpeccus, yBeMyeHne Beca)

rmnepTupeos (Taxmkapams, NOTANBOCTb, CHMKEHUE BECa)

3a pewenue 3apaum 1 6ann

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2052/preview 27149



05.11.2025, 10:49 Onvmnuaga oHnamH

Conu v Boapl #1190498

Ha pucyHke nepeg BaMu nokasaHbl TpW CXeMbl, OTpa)kalolwme pas/ivyHble
OCMOTUYECKME YCNOoBUA B Tpex cpedax obutaHusa opraHnamo. CTpenoykaMm nokasaHo
npeobnagatolme HanpaBieHUs NaCCUBHOTO ABUKEHUSA BOAbI U COMEN B COOTBETCTBUM C
KOHLUEHTPaLMOHHbIM rpagneHToM. BeibepuTte BepHoe comnocTaBneHne cxembl 1 cpegpl

obuTaHNA opraHmM3Ma.

A

HZG Hg'c'--...___‘_

Conwn

A - HazeMHble ycnosus; b - Mopckas Boga; B - npecHas Boga

O

A - npecHas Boga; b - Mopckas Boga; B - HazeMHble ycnosus

A - HazeMHble yCcnoBuA; b - npecHad BoAa; B- MOpcCKasa BoAa

3a pewenue 3apaun 1 6ann
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BbiuncneHme obbvemal #1190499

NzBecTHo, uto 1r remornobuHa (Hb) ceasbiBaet 1,34 mn kucnopopa Oy (umcno
XioopHepa). Mcxopa nz uncna XwodHepa, MOXHO, 3Haa cogepxkaHne Hb, paccuuTtatb
obbveMHoe cogepxaHue Oy B kpoBu: V[O5]% = 1,34 x [Hb] x SO,, (1) rae COy —
cofep)kaHue Kncnopopa B aptepuanbHon kposu; [Hb] — koHueHTpaums remornobuHa B
kposu (150 r/n); SO, — HacbiweHMe reMornobuHa kmucnopogom (97%). Kakoe sHaueHune

o6beMHoro coaepikaHus 02 B KpOBU MOX>XHO O)KVI,D,aTb?

O

2,08 mMn
20,8 mn

20,8 n

3a pewenue 3apgaum 1 6ann

TecTo nogHsanoco! #1190501

Baw apyr KneToukunH 3avHTepecosancs, a kak ke ApOdOKM MOMOraloT “NoaHATL” TecTo.
Kak n3BecTHO, poxOKUM, pa3BMBasicb 6e3 4OCTyna KUCNopoaa Ha cpefax, Coaep KaLlumx

rMOKO3Y U ApYyrue caxapa, Bbi3biBaloT HpoxeHue:

YKCYCHOKMC0e
MacnsHokucnoe

MONOYHOKNCNOe I'OMOd)epMeHTaTMBHOG

O

3a pewenue 3apaum 1 6ann
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Mukpo6uonoruyeckum tect! #1190502

Ha pucyHke wn3obpaxkeHbl pe3ynbTaTbl MUKPOBMONOrMYECKOro TecTa: CBEpxy —
npobupka C MONMOXUTENbHOM peakuuen, CHM3y — C oTpuuaTtensHon. Wsyuute

n3obpaxeHne 1 BbIbepuTe NpaBUIbHOE YTBEPXKAEHME.

)

MonoxwurTentHbBIA
pesynbrar

)

OTpuuyaTenbHbIA
pe3ynbrar

TecT onpenenseT cnocobHOCTb 6aKTEPUIA PACTU MPU HU3KUX TeMMepaTypax: paskmeHue cpedbl
yKa3blBaeT Ha NCUXPOPUIbHOCTb MUKPOOPraHU3MOB.

TecT onpenenseT cnocobHOCTb MUKPOOPraHM3MOB O6Ppa30OBbIBaTb Karcysbl: MOMYTHEHWE Cpeapl
CBUOETENbCTBYET O MONIOXUTENbHOWN peakLuu.

Tect onpenenset cNoCoO6HOCTb MUKPOOPraHN3MOB GEepPMEHTMPOBATD JIAKTO3Y: PazdKUKEHNE Cpeabl
YKa3bIBaeT Ha MOMIOXMUTENBHYIO peakLuio.

3a pewenue 3apgaum 1 6ann
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3abbiBuMBbIN NabopaHT #1190504

B paHHOM 3apaHun Hecko/sbko BepHbIX yTBepXaeHuH. Boibepute Bce, koTopbie Bbi
cYnTaeTe BEPHbIMU, HO OO6PaTUTE BHUMAHUE, 4TO €C/IN BbIBpaHO HEBEPHOE YTBEPXKAEHUE

u\unum He BbI6paHO BeEpHOE, 6asls1 CHUKAETCA.

B xone paboTbl Hag nccnegoBaHMeM nabopaHT cAenan rmcTonorMyeckme cpesbl Tolemn
W ABEHAALATUMEPCTHOW KWMWKU CBMHbU. YCMEeWHO MX OKPAacWB, OH MOLWEN MUTb Yal.
OpHako nabopaHT BCckope obHapyXwun, yTo 3abbin noanucaTtb npenapatbl. K cuacTbio,
MOCMOTpPEB Ha MpenapaTtbl MoA MUKPOCKOMOM, OH 6e3 Tpyda CMOr OTIMYUTD

ABEHAALATUMEPCTHYIO KULIKY OT TOLLEMN.

Kakon(-mne) otnnumntennbHbi npusHak(-n) nomor(-nn) eMy sto caenatb? Boibepute
BepHoe(-ble) yTBepxaeHue(-9):

[na nBeHanLaTUNEPCTHOM KULLKU XapakTePHO OTCYTCTBMUE MbILIEYHOM MAACTUHKM CAU3UCTON 06O0NOUKMN.
Lns nseHaguaTMNepCcTHOM KULWKKY XapakTepHO Hannume 6pyHHEpOBbIX Keés B MOAC/IM3NCTOMN OCHOBE.
[lna Towen KMWKN xapakTepHO OTCYTCTBUE COBCTBEHHOW NMIACTUHKUN CIM3MUCTON 060N0UKN.

BopcuHku B oBEHaALATMNEPCTHOM KULLIKE UMEIOT IMCTOBUAHY GOpPMY, a B TOLLEN KULIKe
nasibLLeBULOHYIO .

0O 0O 000

ﬂ,nﬂ TOLWEN KULWKKU XapaKTepHO Hann4ymne CnoXKHbixX 6enKoBbIX XeNnés B NoOACNMN3NCTOM OCHOBeE.

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

3a pewenue 3apgaum 2,5 6anna
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3/710BOHHbIE LBETKMN #1190507

B paHHoM 3apaHum Heckosbko BepHbix yTBepxaeHuu. Boibepute Bce, koTopbie Bbi
cYnTaeTe BEPHbIMU, HO 0O6PaTUTE BHUMAHUE, 4TO €C/IN BbIBpaHO HEBEPHOE YTBEPKAEHUE

m\unm He BbI6paHo BepHoe, 6a/1/1 CHUXKAETCH.

Y 60MbWNHCTBA PAaCTEHUN U XUBOTHbIX ecTb ApesHun depmeHT (MTOX), koTopbin
06e3BpeXMBaeT BOHIOUMW METAHTWUO/, pacliennas ero Ha b6e3BpedHble BeLLeCcTBa.
OpHako y HeKOTOPbIX pacTeHUl (HarnpuMep, KOMbITHS, SBpUK), KOTOPble NaxHyT MNajasbto,
3TOT depMeHT M3MeHUnca. Tenepb OH BbIMOMHAET HOBYKO YHKUMIO: He paspyliaer
METaHTMON, a NpeBpaLlaeT ero B AMMEeTUNAUCYNbdUL — rMaBHbIA KOMMOHEHT «3arnaxa
CMepTu», npuBAeKalowmn onbinutenen. BoibepuTte BepHble yTBEpXAEHWS, KOTOpble

0OBbACHAOT, Kak Yy pacTeHUS MOT MOSBUTbCA TakOW M3MEHEHHbIM GepMeHT C HOBOW

byHKUMen.
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PacteHuve nonHocTbio noTepsano rex, kogupytowmn ctapoii epmeHt MTOX, yto nossonuno
HaKanMBaTbCs METaHTUONY.

PacTeHuve nepecTano nornowatb cepy 13 MouyBbl, YTO BbI3Ba/IO U3MEHEHMWE B paboTe Bcex
cepoconepalmx GpepMeHToB.

MN3MeHunmch oboHaTeNbHbIE peLenTopbl Y MyX-OrblIUTENEN, YUTO 3aCTaBMIO pacTEHNE CPOUYHO U3MEHNUTD
CBOW 3anax.

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

3a pelweHue 3apaum 2,5 6anna
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«He cTpawHbI narywke nywkm» #1190508

B paHHOM 3apaHun Hecko/nbko BepHbIX yTBepaeHuH. Boibepute Bce, koTopbie Bbi
cYnTaeTe BEPHbIMU, HO 06PaTUTE BHUMAHUE, 4TO €C/IN BbI6paHO HEBEPHOE YTBEPKAEHUE

m\nnm He BbI6paHo BepHoe, 6as1/1 CHUXKAETCH.

BbibepuTe BepHbie yTBepXKAEHUS O XKenese, yka3aHHOM cTpenkon Ha ¢oTorpadumn.

HaXO.D,VITCFl B OCHOBaHUKU BHyTpeHHel)‘I ﬂpeMHOI‘/'I BeHbI.

0

PerynMpyeT I(pOBOCHaG)KeHVIFI nepegHux KOHEYHOCTEN B nepumon pasmMHOXXeHUA.

Ob6ecneurBaeT pasgeneHue NOTOKOB apTepuanbHOM U BEHO3HOW KPOBU B 60O/bLIOM Kpyre.

O

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

3a pewenue 3apgaum 2,5 6anna
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CéduHronunungpi

B paHHOM 3apaHuN Hecko/bKkO BepHbIX yTBepxaeHuH. Bbibepute Bce, koTopbie Bbi
cYnTaeTe BEPHbIMU, HO 06PaTUTE BHUMAHUE, 4TO €C/IN BbI6paHO HEBEPHOE YTBEPKAEHUE

m\nunm He BbI6paHo BepHoe, 6as1/1 CHUXKAETCH.

CouHronunuabl — BaXHble KOMMOHEHTbl K/EeTOYHbIX MeMbpaH, ydyacTBywowme B
CUrHanbHbIX Npoueccax. Ha pucyHke nsobpaxeHa ogHa peakum MeTabonmsMa ogHoOro
n3 chduHronunupos. Boibepute Bce BepHble yTBepXaeHMs, OTHOCAWMECS K AaHHOWM

peakunu 1 CTPYKTypaM e€ y4yaCTHUKOB.
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Colelei

O

B pesynbTtaTe npamMoi peakumm obpasyeTca ceobonHas rioKosa.

O
O

JleBoe coepnHeHme (cybcTpaT) COAEPXKNT CNOXKHOIDUPHbIE CBA3N.

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

3a peweHue 3agaum 2,5 6anna
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BeceHHue MyTauumn #1190511

B paHHoM 3apaHum Heckosbko BepHbix yTBepxaeHuu. Boibepute Bce, koTopbie Bbi
cYnTaeTe BEPHbIMU, HO OO6PATUTE BHUMAHUE, 4TO €C/IN BbI6paHO HEBEPHOE YTBEPIKAEHUE

m\nunm He BbI6paHo BepHoe, 6as1/1 CHUXKAETCH.

npaimepsl,
pecTpukrasa X copepxauwe  nHK-nonumepasa Y
MyTaLuio
. ) 2
b
1 3 4
R —_— —

Ha pucyHke npuBegeHa cxeMa OOHOMO M3 METOAOB BHECEHMUs TOYEYHOW MyTauuu B
nnazmuay (in vitro). B aTom MeToae ncnonbsyercs cnocobHOCTb HEKOTOPbIX PECTPUKTa3
pacwennate JHK nnwb ¢ onpenenérHbiM cTaTycoM MeTUnMpoBaHms (To ecTb obnapaThb
cneuMdUUHOCTbIO B OTHOWEHUN NMBO METUAUPOBaAHHOW, NGO HEeMeTUIMPOBaHHOM
OHK). Undpammn (1-4) obozHaueHbl 3Tanbl npouecca, a CTpesikaMu — HeKoTopblie U3
KOMMOHEHTOB, MNPUCYTCTBYIOWMX B peakuMoHHOW cMecu. Bbibepute BepHble

yTBEepXKAeHUnA.

0
0
O

PectpukTaza X pacwennset HemeTunmnposarHyto JHK.
OTan 4 MOXXHO OXapaKTepM30BaTb Kak pecTpUKLMS.

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

3a pewenue 3apgaum 2,5 6anna

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2052/preview

36/49



05.11.2025, 10:49 Onvmnuaga oHnamH

JlekapcTBa npoTuB paka #1190513

B pnaHHOM 3apaHMM HecKo/IbKO BEpHbIX OTBETOB (BO3MOXHO, oaAnH). Bbibepute Bce,
koTopbie Bbi cuntaete BepHbiMu, HO 06pPaTUTE BHUMAHUNE, YTO €C/I1 BbIGPaHO HEBEPHOE

yTBep)kaeHme n\uau He BbI6paHo BepHoe, 6a/1/1 CHUKAETCH.

YyuéHble CO30aK0T NeKkapcTBa, KOTOpble MelWakT pakoBbIM K/ieTKaM YNHNUTb CBOKO ﬂ,H K.

STO HYXXHO, UTObbI XMMUOTEPANUs Nydlle YHUYTOXana onyxons. 13secTHo, uto:

1. EcTb pepMeHT TOnomsomepasa |, kotopbit paspesaet AHK ona cHatua HanpsxeHun B

ABOWHOWM crnvpanu.

2. Ecnn ceasaHHoe cocTosHue Tonounsomepasbl | ¢ JHK, npu kotopom B IHK nmeetca
pa3pbiB, CTabunmsmpoBaTb Ha ¢OHe BBeAEHUS MPOTMBOOMYXOMEBbIX MpPenapaTos,
pakoBas KneTka He cMoxeT 3¢ PeKTUBHO BOCCTaHaBAMBaTbcA M nornbHet. Jlekapcteo

TonoTeKkaH He AaéT TonomsoMepase | ornyctuts AHK.
3. ®epmeHT TDP1 cnocobeH cHUMaTb «cTabunmnsaumio» Tonomsomepassbl | Ha JHK.

BbibepuTe BCe BepHble yTBEpXKAeHMUS.
Bce ¢pepmeHTbI, KoTOpble unHaT [JHK, noneszHbl ana neveHuns paxa.

INekapcTBa, koTopble akTueupytoT TDP1, nenatot xuMmnoTepanuio abdekTneHee.
Tonounzomepasa | akTMBHa TONBKO B PaKOBbIX KNETKaX.
TonoTekaH nomoraet Tononsomepase | umHuTs IHK B pakoBbix kneTkax.

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

3a pewenue 3apgaum 2,5 6anna
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bakTepuanbHbie paz6opku #1190515

B paHHOM 33pgaHuy Hecko/bKo BEpHbIX yTBepxaeHuu. Bbibepute Bce, koTopbie Bbi
cYnTaeTe BEPHbIMU, HO O6PaTUTE BHUMAHUE, 4TO €C/IN BbI6paHO HEBEPHOE YTBEPKAEHUE

m\nunm He BbI6paHo BepHoe, 6as1/1 CHUXKAETCH.

MHorue xuBble CylecTBa B XoAe 3BOMoUMN 063aBeNnCh CrieumasnbHbIM OpyXXneMm Ass
60pbbbl C KOHKypeHTaMu. bakTepun He ABNAIOTCS UCKAKOYEHUEM - AN HUX XapaKTepeH
WMpoKM apceHan “opyxus” ans 6opbbbl ¢ 6akTepusMU-KOHKypeHTaMu. B obuem
cnydae, 3TM crnocobbl 60pbbbl MOXHO pasfgenuTb Ha [ABa TUMA - KOHTaKTHoOe W
AVCTaHTHOe opykue. Huke Ha KapTUHKe npeacTaBneHbl pe3y/bTaTbl KOMMbIOTEPHOro
MOLENMPOBAaHNA MO M3Y4YEeHMIO CBOWCTB 6aKkTepuanbHOW “Opy>KeMHOW MawmHepumn’.

BHuMaTenbHo paccMoTpuTe pUCYHKM U BbIGepuTe BEpPHbIe YTBEPXKAEHMS.

Opysme GauskHero
OeACTEMAL
ENPBICKABAHWE TOKCHHA

Opywe ganehero %
AercTEMA: Anddyaun
TOHCHHE ie

CHOpOCTE NPOMIBOJACTES TOKOUMA

CHOpOCTE pocTa BawTepud

HauanLHan NAGTHOCTE MOMYAALMK
Heaxan BiCOKaR HOMTIHTHER TOKCHH Ty HAMDYHILHE TORCHH

HOHKYPeTHOD N PerMy LLECT IO

Bpems Nocne WHeasH M [3amens
10% Ge30py HHLX KAETOH HA
BOOPYHIEHHEN] B MaCax

10 5;3 20 0 50 90
HoxopHan nons atasysoup (%)

Tun vosucwna @ Kowraumieii ) Anddyuoupyousi
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K opy»msiM LUCTAaHTHOrO TWMa MOXXHO OTHECTU, HAaMpPUMep, CEKPETOPHbIe cucTeMbl WecToro Tura (T6SS)
— cBOeOobpasHble WNPULbl, CAENAHHbIE U3 BUPYCHbIX 6GE/TKOB, KOTOPbIe BMPbICKMBAIOT TOKCUHbI B Yy)XKne
KNeTKU.

0
O
O

Yem 6onblue 6a|<TepM|/| NMPOU3BOAAT OPYXKUS, TEM 6bICTpee pacTeT nx Kynbtypa.

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

3a peweHue 3agaum 2,5 6anna

Crumynaums onbinuTtenen #1190516

B paHHoM 3apaHum Heckosbko BepHbix yTBepxaeHuu. Boibepute Bce, koTopeie Bbi
cyuTaeTe BepHbIMU, HO 06paTUTE BHUMAaHNE, 4TO €C/IN BbI6paHO HEBEPHOE YTBEPKAEHNE

m\nunm He BbI6paHo BepHoe, 6as1/1 CHUXKAETCH.

13BeCcTHbI NpUMepbl pacTeHU, KOTOpble B COCTaBe HeKTapa BblAENsAT creumasnbHoe
BewecTBo, obnajarolee CTUMynupyllWwmMM AdencteueM. [lokazaHo, YTo HacekoMmble,
onblNglOLWME TaKMe pacTeHUs Nydlle 3aNOMUHAIOT MyTb K HUM, @ TaK)Kke bonee ycrnewHo
nepepatoT 3Ty MHPOpMaLMO copoamyaMm (B Cayyae coumanbHbiX HacekoMbix). Ha camom
fene, MHorve nwAM Takxke n0bAT M uUeHAT 3To BewecTtBo. Kakue pacTeHus

KYNbTUBUPYIOTCA BBUAY HA/TUUUSA Y HAUX AAHHOFO COeAMHEHUA?

Oneangp
Tabak

O

O

O

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

3a peweHue 3agaum 2,5 6anna

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2052/preview 39/49



05.11.2025, 10:49

[padukum ueeteHus

cyuraete BepHbIMU, HO O6paTI/ITe BHVWMaHWe, 4TO ec/in Bbl6paHO HeBepHoOe yTBep)KaeHune

Onumnuana oHnaH

B AaHHOM 334aHuUnN HeCKOJ/IbKO BepPHbIX yTBep)/(aeHMﬁ. Bbl6epl/ITe BCe, KOTopble Bbi

m\unm He BbI6paHo BepHoe, 6as1/1 CHUXKAETCH.

HekoTopble nyroBble pacTeHus, onbingeMble HACEKOMbIMU (HanpuMep, cMonéeka 6enas
Silene latifolia), MOryT 3aLBeTaTb Kak B MUK aKTUBHOCTW OMblANTENEN, TaK U MO3XKe, KOraa
onbiIUTENEN CTAaHOBUTCS 3HAaUMUTE/IbHO MeHbLLe. 3TO ApmnBoANT K TOMY, UTO HanpaBieHne
oTb6opa Ha Mopdonormyeckme NprUsHakm, B YaCTHOCTU Ha pasMep LiBETKOB, 3aBUCUT OT
cpokoB LBeTeHus. Ha pucyHke nokasaHa 3aBMCUMOCTb NPUCMOCOBAEHHOCTU pacTeHUI
(W) oT cTaHpapT13npoBaHHOro pa3Mepa LBeTKoB (Z) Npy pa3sHOM BpEMEHMU LBETEHUS: B

nuK akTuBHocTu onbinutenen (Peak, xéntas nuHMA) m Ha nosgHux ctaamax (Late,

dronetoBas nuHus). Misyunte rpadumk 1 BbibepuTe BepHble yTBEPXKAEHUS.

A Flowering time
C,=-2.14"" —| Peak
10
Late
E i e /
0 | —

Ha Nno3gHUX CTagnax uBeTeHunsa paCcTteHua C KpyrnHbIMU LBETKaMN MMEKOT 3aMeTHOEe NpenmMyLecTtso

nepen MeKoLBEeTKOBbIMW.

U

O

0 1 2 3

Z flower size

®opmyna ebluncnenns 6annoe: 0-2,51-2 2-1,5 3-14-0,5 5-0
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3a peweHue 3agaum 2,5 6anna
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dnekTpodusnonorus

B paHHOM 3apaHun Hecko/bkO BepHbIX yTBepxaeHuH. Bbibepute Bce, koTopbie Bbi
cYnTaeTe BEpHbIMU, HO 06PaTUTE BHUMAHUE, 4TO €C/I1 BbI6paHO HEBEPHOE YTBEPKAEHUE

m\nnm He BbIbpaHo BepHoe, 6a/1/1 CHUXAETCH.

B snextpoduavonorum oueHb uacto npuberaloT K pasnMUYHbIM ¢ MoZenaMm U
3KBMBAaNeHTaM 3nekTpuuyeckux uenen. Ha pucyHke Bbl MoxeTe HabniopaTb oguH U3

YyOAUYHbIX MPUMEPOB TaKUX UNOCTPALMUNA.

Inside
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ciumant Delayed
aptwrard

current

current

ouiside

1 Osclllascop L_;"ﬂ:

Gpaurd

iw
Trgmr T
Eiyn  HH l'i |
e
= L mu

[ 2 v [ & wrbes

T posiion [ 0.00 ¥ posithn [ 0.00
aclomm ¢ ACi0/EE & |

I'Ipe,u,nonomme, Kakmne U3 aneMeHToB :-)ne|<Tp|/|qu|<0|}'1 Uenn 3a YTo OTBEYaloT:

0
0

3neI(TpVI‘-IeCKaFI EMKOCTb HEeKOTOPbIX MOHHbIX KaHaNnoB rnpeactaBsieHa B BUAe KOHAeHCaTopa.

O
O

®opmyna Bbiumcnenns 6annoe: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a pewenue 3agaum 2,5 6anna
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HeunccakaeMbie nctouHukm #1190519

Ecnn Bce BapuaHTbl O04HOBpEeMEHHO He MOMELAtOTCS B OKHO 6pays3epa, MOXHO
BOCIMO/b30BaTbCA coyeTaHnem knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbweHns

MaclTaba oKkHa.

PacteHus cnyxaT WCTOYHMKOM MONE3HbIX MPOAYKTOB: MPAHOCTEN, neKapcTs,
CTPOUTENbHbIX MaTepunanos, TEKCTUNA U MHOIoro Apyroro. MHOFVIe N3 3TUX NpPpoOOYyKTOB
MonyvaroT U3 NpeacTaBUTeNnen onpefenéHHbIX CEMENCTB NMOKPbITOCEMEHHbIX pacTeHUN,
KOTOpble MMEIT XapaKkTepHble Mopdonormyeckme n bruoxmmmyeckne ocobeHHocTun. Ha
KapTUHKaX M306paXkeHbl LWEeCTb PasfIMYHbIX MPOAYKTOB, MOJyYaeMblX U3 pacTeHUW.
CooTHecuTe KaXapii MpoAyKT C Ha3BaHWMEM CeMeNCTBa pacTeHWUN, U3 KOTOPOro ero

npenMmyecTBeHHO Nnosy4vatoT.

Nasposble m

AcHoTKkoBble

NMBupHble

. A
MonouyanHble "

30HTUYHbIE '
WMpucosble *

[ocTynHble BapMaHTbl OTBETOB:

®opmyna Bbiumcnenns 6annoe: 0-3 1-2,5 2-2 3-1,5 4-15-0,5 6-0
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3a pelweHue 3agaum 3 6anna
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«lonoBa-To €CTb, Aa B ronoBe-T1o HET» #1190520

Ecnn Bce BapuaHTbI ogHOBpeMEHHO He MOMeLYaTcad B OKHO 6pay3epa, MOXHO
BOCIMO/b30BaTbCA coyeTaHnem knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbweHuns

MaclTaba oKkHa.

ConocTaBbTe YXMBOTHOE U TUM CTpoeHund Yepena 13 npneeaeHHOro cnncka.

PR
5
CuHancuaHbIn T S
P 2"
[uvancuaHbii ¢ NOMHBIMM BUCOYHBIMU SyraMu
|
P
i 5
LnancuaHbii ¢ peayumpoBaHHOW BEpXHE BUCOUHOM Ayrom ,@
&
[AvancngHein ¢ peayLmMpoBaHHOM HUYKHEN BUCOYHOW Lyron A }
il " 6e3 o6 4
nancuiHbli 6e3 o6enx BUCOUHbIX oyr gk~
. -
AHancupgHbIn ‘- r’

,D.OCTyFIHbIe BapMaHTbl OTBETOB:

[= . ; . >
. A o122
g - ‘-h-ulf-'-.-'w-' - ¥ ';*"'i--'

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

3a pelweHue 3apaum 3 6anna
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Mo knaccam

Ecnn Bce BapuaHTbl O4HOBpEeMEHHO He MOMELUAtOTCS B OKHO 6pays3epa, MOXHO
BOCIMO/b30BaTbCA coyeTaHuem knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbweHuns

MaclTaba okHa.

Mo Tuny kaTanmMsaupyeMbix peakuui depMeHTbl MoAapasfensatTcs Ha 7/ Khaccos
COrMacHoO umepapxmyeckon knaccudukaumm depmeHToB. TpaHCNOKasbl KaTasM3upyroT
npepeHoC MOHOB UAW MoneKkyn yepe3z MeMbpaHbl. K HUM, HanpuMep, oTHOCUTCS YyXKe
3HakoMasa BaM Na+/K+-AT®-aza. [lo npeactaBneHHbiM dopMynam KaTanmsmvpyembix

Cl)epMeHTaMVI pea|<u.vu?| onpepennTe NX NpNHagne>XHOCTb K OCTaBWMMCA 6-Tn Knaccam.

OxcunpopenykTasbl

Ao Afe

TpaHcdepasbl

lmpponasbl

nasbi

MN3omepasbi

Jurasbi

ﬂ,OCTyI‘IHbIe BapMaHTbl OTBETOB:

ATS Al®

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

3a peweHue 3agaum 3 6anna
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BM3yanV|3a|.|.m| B MUKPOCKONMNu #1190522

Ecnn Bce BapnaHTbl O04HOBpEeMEHHO He MOMELUAtOTCS B OKHO 6pays3epa, MOXHO
BOCIMO/b30BaTbCA coyeTaHnem knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbweHns

MaclTaba oKkHa.

ConocTaBbTe Ha3BaHue MeTona BMn3yanam3aunmm n ero M3o6pa>|<eHV|e.

STED mukpockonus (MUKpOCKOMMSA Ha OCHOBE NMoAaBfeHUs CMIOHTaHHOro
MCyCKaHWs)

aTOMHO-CKI0Basi MUKPOCKOMUs ‘ ‘

YNbTpa3ByKoOBOe nccnenoBaHmne
iU

MPT

MUKpPOCKOMUs naockocTHoro ocelleHus (light-sheet)

ponneporpadus

ﬂ,OCTyI’IHbIe BapuvaHTbl OTBETOB:

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

3a peweHue 3agaum 3 6anna
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®PonauHr n pedonannr

B kauectBe otBeTa BBOAUTe HATypa/lbHOEe 4YUCJI10. Hukakunx vHbIx CHMBOJIOB, KpOMe

MUCMOIb3yeMbIX A1 3aMUCKU YUCAA (B YACTHOCTH, Npobesios), 6biTe He aomkHo. [lpumep:

30

[MoHWMaHUIO TOro, UTO TPEXMEepHas CTPYKTypa 6enka MMeeT HeMnoCpeaCTBEHHYHO CBA3b
C ero nepBMYHOWN MOCNEAOBaTENbHOCTbIO, BO MHOIOM CMOCOBCTBOBANM 3KCMEPUMEHTbI
Kpuctunana AHduHceHa, ctaswero B 1972 rogy naypeatom Hobenesckoi nmpemum no
xuMuun.  AHPuHceH wm3yyan PepMeHT  puUBOHyKNeasy, CTPyKTypa KOTOpOro
cTabunusmnposaHa aucynbduaHoiMm ceaszamu. OH nokasan, yto nNpu obpaboTke 3TOro
bepMeHTa BOCCTaHaBAMBAOWUMU U [EHATYPUPYHOLMMK areHTamun (Bbi3bIBalOWMMMN
BOCCTaHOBNEHWE AUCYNbPUAHBIX CBA3ElM U pa3BoOpayMBaHWe MNOMMMNENTUAHON Lenu) eé
aKTMBHOCTb TepseTcs, OAHAaKO MpW AanbHEWWEM YOaneHUM 3TUX areHTOB akTMBHOCTb
NMONHOCTbIO Bo3BpalLaeTcs. Ho sBnseTcsa v 3To HEKMM HanpaBAeHHbIM NMPOLLECCOM, a He
MPOCTO pe3ynbTaTOM C/yyalHOro obpasoBaHusa aucynbdugHbix ceasen? Ha stor
BOMPOC MOXET OblTb AaH YTBEPAWUTENIbHbIN OTBET, €CNN KOMMYECTBO BO3MOMHbIX
KOMBUHauMM aucynbduUaHbIX CBsI3el, KOTopble MOryT obpa3oBaTbCA C/yYaWlHbIM
obpasoMm, Benuko. Hanpumep, pna 6enka, copepxcawero 4 ocTaTka UMCTEMHA, 3TO
konuuectBo cocTtaenset 3. Paccuutaite 3To KonmMuyecTBO AN pUBOHYK/easbl,

co,u,ep>|<au.|,e|7| 8 ocTaTKkoB UNCTEeUNHa. B oteeTe npmneeguTe LUenoe 4yncno.

[MpaBunbHbIN OTBET:

105

®opmyna sbluncnenuns 6annos: 0-3 1-0

3a peweHue 3agaum 3 6anna
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Moacuet padpHum

B kauyectBe otBeta BBOAUTe HATypa/lbHOe 4YUCJI10. Hukakunx vHbix CNMBOJIOB, KpOMe

MUCMO/b3yeMbIX A1 3aMUCKU YUCAA (B YACTHOCTH, Npobesios), 6biTb He aomkHo. [Ipumep:

30

B HexkoTopoMm npyay Hauyancs nepuof pa3MHOXEHUS BECTOHOMMX pauykoB — AadbHUMN.
Ka)xpas ocobb MOXeT oCcTaBUTb MOTOMCTBO TO/bKO MpU BCTpeye ¢ 0cobbio Apyroro rnona.
[Mpn cBo6OOHOM CKpelMBaHUM 3TO MPUBOAUT K TOMY, UYTO CKOPOCTb MpPUPOCTa
UMCMIEHHOCTU MOMNYAAUUM MPOMOPLMOHaNbHa KBagpaTy €€ TeKyller YUCIeHHOCTU.
MeToabl MaTeMaTUYEeCKOro aHanM3a No3BOMAKOT PacCUMTaTb YNCIEHHOCTb MOMyNaLUM B
nobon MOMEHT BpeMeHM, eC/iM U3BEeCTHO, Kak CKOPOCTb €€ WM3MEHEeHWs 3aBUCUT OT
Tekywero pa3mepa nonynsumm. MNycts N(t) — umcnenHocTs nonynaumm yepes t cytok, k
— Hekun koadpouumeHT, Ny — HayanbHoe KonuyectBo ocobei. [na ston Mopenu

peweHne nMeeT BNA:

B Hauane HabniopeHun B 3anmBe Haxoawmnocb 200 padHuin. Yepez 3 cyTtok ux

KO/IM4YeCTBO YBEJIMYNOCb BTpOe.

Onpepennte yncneHHOCTb MOMNynaUMK Yepe3 4 CyTOK mocne Hadana HabnwogeHwun

(okpyrnuTe no uenoro).

[MpaBuAbHbLIN OTBET:

1800

®opmyna ebiumcnerus 6annos: 0-3 1-0

3a pewenHue 3agaum 3 6anna
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