05.11.2025, 10:49 Onvmnuaga oHnamH

MyHuuMnanbHbIM 3Tan No 6uonorumn

buonorusa. 11 knacc. OrpaHnuerue no epemenu 120 MunyT
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MpoucxoxpeHne sykapmor #1190527

)KnBon Mup noppaspensaoT Ha TpU AOMeHa: 6GakTepuu, apxeu U 3ykapuoTbl. B
nocnegHve AecaTUNeTUs HakanJAMBalTCA AaHHble, YUTO MMEHHO BHYTpU apxeln cnepyet
nckaTb GAKanWMX poacTBeHHUKOB 3ykapuoT. Ocoboe BHMMaHMe MpuBAeKaeT rpynna
Asgardarchaeota (acrappapxen),  BKJ/OYatoLLan Lokiarchaeia, = Odinarchaeia,
Heimdallarchaeia w psag apyrux nuvHun. Ha kapTuHke HUxe npeacTaBneHo
dunoreHeTnueckoe pnepeBO U3 HedaBHEW CTaTbM, aBTOPbl KOTOPOM YTOYHAAU
cucTeMaTuyeckoe rnonoXeHne sykapuoT. PaccMoTpute ero u Bbibepute BepHoe

yTBEpXAEHME.

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2053/preview 2/51



05.11.2025, 10:49

e
PP: 0.69
UFB: 100

Onumnuaaa oHnaH

® Asgardarchaeia (3)

@ ‘ Thorarchaeia (91)

Hermodarchaeia (21)

Helarchaeales (13)

Lokiarchaeales
(150 + 2%)

LC30 (1)

Baldrarchaeia (5)

Sifarchaeia (7)

Jordarchaeia (7)

* Q Odinarchaeia (3)
+\ Yangjianarchaeales (3)

Wenzhongarchaeales (1)

* q Wukongarchaeales (2)

® < Gerdarchaeales (19)

@ Boostraps 295

0.3

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2053/preview

‘ Rl

Kariarchaeaceae (16)

Heimdallarchaeaceae (24)

Lokiarchaeia

Qdinarchaeia

Heimdallarchaeia

3/51



05.11.2025, 10:49 Onvmnuaga oHnamH

3y|(apVIOTbI BO3HUKNN HE3aBUCUMO OT apxel?l N X nNonoXxeHne Ha gepepe nokasbiBaeT NapannienbHoe
npouvcxoxxgeHwme.

Apxeu, cornacHo 3TOMy AepeBY, ABFOTCAS MOHODUIETUUYECKOW rPYMMon, TO eCTb BK/IIOYaEeT obLero
npeaKa v Bcex ero NoToMKoB 6e3 UCKITIoUYEHUI.

Odinarchaeia 6auxe k sykapunoTtaM, yem Lokiarchaeia.

3a pewenue 3apaum 1 6ann
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TpoM6oreHHOCTb MeMb6paHbI #1190529

[MpoaHanuanpyinTe cxeMaTuyeckoe nsobpaxxeHme naasMaTnmyeckon MeMbpaHbl B ABYX
d)yHKLI,I/IOHa)'IbeIX COCTOAHMAX, OTINYAOLWMNXCA CnOCO6HOCTbI-O MHNUMNPOBATb npouecc
cBepTbiBaHUA KpoBW. KntoueBol mpuumHoM nepexona MeMbBpaHbl M3 aTpOMBOreHHoro
coctoaHua (A) B TpoMmboreHHoe (b) saBnsetcs w3MeHeHMe NPOCTPAHCTBEHHOO
nonoxeHunsa ¢ochonMnMaos, npexxae BCEro OTPULATENbHO 3apsXKEHHbIX, KOTOpble Ha
npeacTaBneHHbIX cxeMax 0603HaueHbl cepbiM LpeToM. Boibepute BepHoe yTBEpxaeHMe,

XapaKkTepumsyrwuee COCToaHUA MeM6paHbIZ

CocrosHue A CoctosiHue b

B coctoaHun A pocdatnanncepmH nokannmsosaH NpenMyLLECTBEHHO BO BHELLHEM C/I0e MeMBpPaHbl.

B cocrosHuu A docdaTnamnstaHonaMmH NIOKaIM30BaH NMPenMyLLECTBEHHO BO BHELIHEM Cl0e
MeMbpaHbl.

[Mepexon n3 coctosHus A B coctosiHue b — sHeprosaTtpaTHbIV npouecc, Tak Kak TpebyeT akTusaumm
MeTabonMyeckoro NyTy CUHTe3a AMNUAoB de novo.

O [Mepexop n3 coctoaHus A B cocTosHMe b ocywecTensercsa 3a cueT akTMBALMM KanbLMN-3aBUCUMOTO
depMeHTa ckpaMbasbl.

3a pewenue 3apaumn 1 6ann

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2053/preview 5/51



05.11.2025, 10:49 Onvmnuaga oHnamH
MHTepecHas kneTka #1190530

Ha ypoke 6uonorum pebsta usyyanu rucronornyeckmin npenapat «Masok KpoBu».

YyeHrK O6HapyXuMn Ha 3TOM Mpernapate MHTepecHyk KNeTky (yKasaHa CTpenkown).

BbibepuTe yTBEpXKAEHME, KOTOPOE ABNAETCA BEPHbIM AN AAHHOW K/IeTKU:

asnseTca Makpodarom
LaHHas KneTka He crnocobHa K aeneHnto

reMonoaTn4yeCckKmnM npewecTBeHHNMKOM DAHHOW KNeTKu aBngeTca MerakapumounT

O O OO

OTHOCUTCA K arpaHynounTapHbiM ﬂel‘/'II(OLWITaM

3a peweHue 3agaum 1 6ann
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Pemopenupyrowme knetkn #1190532

Ha npeactaBneHHon 3neKTpoHHO-MUKpockonuyeckon d¢oTorpadum mnsobpaxeH
bparMeHT TKaHW, o06nagaloWwen BblPaXXEHHbIMWU  OMOPHbIMU U MEXAHUYECKUMU
CBOMCTBaMWU 6naropgaps MWHEpPaAnN30BaHHOMY MeXKIeTOYHoMy BewecTBy. Lindpamm
0b03HauyeHbl KNEeTKW, yyacTBylOWMe B MpoLeccax MOCTOSHHOIO pPeMOoAeNMpoOBaHNS

JaHHoro Tuna TkaHu. [lpoaHanusupynTe usobpaxeHne u BblbepuTe BepHoe

yTBepXXaeHume, Xxapaktepusyrlulee 0603HauYeHHble KNeTKU:

B ycnosumax ,D.ﬂl/lTeﬂbHOl?l HeBeCOMOCTU Ha6mop.aeTcs1 rnosbileHne MeTaboMyeckon akTUBHOCTM K/1eTOK

2.
OcHoBHbIM HaKTOPOM, yrHETaOWNM GYHKLIMOHANbHYHO aKTUBHOCTb KNETOK 3, ABNAETCS 3CTPOreH.
Knetkun 1,2 n 3 npenctasnsoT cobom earHbIN KNeTOUHbIN AnddepoH.

Knetka 1 obnapaet Hanbornee Pa3BUTbIM CUHTETUYECKKMM annapaTtoM cpean npeactaBaeHHbIX.

O OO O

3a pewenue 3apaum 1 6ann
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Kpacurtenb

OpcenH - XMMUYECKUI KpacuTenb, MOMYYMBLIMIM LIMPOKOE pacnpocTpaHeHue B
TMCTONOMMU 33 CYET CBOUX CBOWMCTB. B Kncnon cpene oH obpasyeT BOAOpPOAHbIE CBA3M C
OTPULLATENBHO 3apsXXeHHbIMM 6GOKOBbIMW LlenaMyn 6enka 3M1acTUHa, COCTaBAOWUM
OCHOBY 3/1aCTUYECKMX BOJIOKOH, YTO MPUBOAUT K UX OKPALLUMBAHUIO B SPKO-KOPUYHEBDIN

LBeT. NmerHO MO3TOMY OpCeEUNH NPUMEHAIOT AN OKPACKN TMCTONOINNM4YeCKOro cpesa:

HO,
OH
HN
N
HO o]
—
OH
o 0

O

nieyeBou apTepumn
BEPXHEN/HUKHEN MNOMON BeHbI

COCyA0B MUKPOLIMPKYISITOPHOTO pycna

3a peweHue 3agaum 1 6ann
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He Bcé Tak npocto #1190537

CoBpeMeHHas Teopus MPOUCXOXKAEHUS LBETKA — 3TO C/IOXHbIA CUHTE3 AaHHbIX,
MOMYYEHHbIX U3  pas3/IMuHbIX obnacten 6uonoruu, BKAOYas ManeoboTaHUKY,
CpaBHUTENbHYO MOPGbONOruio, reHeTUKY PasBUTUA U MoneKkynsapHyto ¢dunoreHuto. OHa
CTPOUTCA Ha OCHOBE KPUTUKW U AOpaboTOK Honee paHHUX TEOPWUM MPOUCXOXAEHWUS
uBeTka — 3BaHToBOM U ncesaaHToBon. B 1900 romy P. BertwTtenH paspaboTtan
NCeBAAHTOBYIO TEOPUIO, PAacCMaTpPMBAKOLLYIO LBETOK Kak KOMMakTHoe cobpaHue
HECKONbKUX CTPOBUIOB, MPOTOTUMOM KOTOPbIX MOMM 6bITb OAHOMOMblE CTPO6UbI
rHeToBbIX. B ocHoBy 3BaHTOBOWM Teopuu uBeTka, chopmynuposaHHon H. Apbepom u
k. MapkuHbim B 1907 romy, nerno npepctaBneHue, YTo LBETOK - Mopudukauums
cTpobuna c Mukpo- u Meracnopodunnamm. Bam npepnaraetca O3HaKoOMUTbCA C
WNNIOCTPaLMAMUY,  CXEeMaTUYeCKU  MNPEeAcTaBASWMMU  K/HOYEBble  MOJIOXKEHMUS

pPacCMOTPEHHbIX TEOPUI U BbIGpaTb U3 NpeanoxeHHbix HEBepHbIl oTBeT:

JBaHTOBas TEOPUHA
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O

Ecnu npuaepsmBatbcs 3BaHTOBOW TEOPMM, TO LIBETOK PACCMAaTPUBAETCS KaK YKOPOYEHHbIV nober u
npeacTaBnseT cobon MCXOAHO OAHOOCEBYIO CTPYKTYPY .

Mo rnceBnaHToOBOM Teopumun YKEHCKWNI CTpO6VII1, Kporuune nmMcTbad KOTOporo a60pTI/IpOBa}'IMCb, AOJHKeH
HaxoAuTbCAa B LEeHTpe CO6paHVIFI, a My>XCKune CTpO6M}'IbI C peayumpoBaHHbIMU KPpOKOLWWUMU NNCTbAMU -

pacnonaratbCs BOKPYT, U3 OCTaBLUNXCA NCTbeB BO3HUKaeT OKOOUBETHUK.

Ecnn npuaepXmBaTtbCsa rMnoTesbl, 4TO LBETOK - co6paH|/|e noberos (I'ICeB,D,aHTOBaFI TeOpI/IFI), TO OH -
BIA,D,OI/I3MeHeHHbIIZ KOHCTpO6I/IJ'I.

3a pewenue 3apaum 1 6ann

Opexs

B 60oTaHMKe TEpMUH «Opex» MMeeT CTporoe 3HayeHune. HacToawmm opex — 3To Cyxom
OOHOCEMSAHHbIA HEBCKPbIBAKOWMIACA M04 C AEPEBAHUCTbIM  OKOMOMIOLHMKOM, Y
KoToporo ceMms nexut ceobogHo. OpHako B 6bITy U KyAMHapUM OpexaMu 4YacTo
Ha3biBaloT ftobble TBepaple cbefobHble a4pa, YTO MPUBOAMT K nyTaHuue. MHorve
nonynspHble KOPEXm» C TOUKWN 3peHus BOTaHUKN ABNAKTCA KOCTAHKAMU, CEMEeHaMU UIu
APYrMMU TUNamMm nnofoB. M3yunte cnmncok pacteHur v BbibepuTe TOT BapuaHT, Naog

KOTOPOro aBngeTcsq Hactodawmm B6OTaHNUYECKNM OopexXoM.

ducTawwKa

MUHOanb

O

KelWwbro

3a peweHue 3apaum 1 6ann
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He nponyckatb! #1190540

[lepen BaMu kapTuHa, KOTOpYO MOXHO HabnogaTb B CBETOBOM MUKPOCKOM, €Cnn
cAenaTb rnonepeyHbit cpe3 KOpHA OAHOAO0NbHOro pacteHud. PaccMoTpuTte doTorpaduio

nonepeyHoro cpesa u Bbibepete HEBepHoe yTBEepXXAeHNE OTHOCUTENBHO CNOS KNETOK,

0603HaYeHHOro KpacHOW CTPEsIKOM.

SToT cnow npeactasneH 1 paaoM KNeToK, y HUX TaHreHTasbHble CTEeHKM TOHKWE MepBUYHbIe, a
pafuasnbHble U MornepeyHbie — BTOpUYHbIe C MUrHUdUKaLmen n cybepmHmnsaumen.

LaHHbIl cnol MOMUMO K/IeTOK € NoAKOBOOBPa3HbIMU YTOMNWEHUAMUN KNETOYHON CTEHKN MMEeT KNeTKu
6e3 BTOPUYHOTO YTONLLEHWUS - MPOMYCKHbIE KNETKU.

AnonnacTHbIV TpaHCAOPT BelwecTB (MO KNETOUYHbIM CTEeHKAM U MeXKIeTHUKAM) N3 KOPTeKCa B CTeny
6nokunpyetca novckamu Kacnapu.

3a pewenHue 3apgaumn 1 6ann
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Hapo yTonwartbcs! #1190542

M3 HbiHe XXMBYLWMX ABYAONbHbIE MOKPbITOCEMEHHbIE aKTUBHO UCMOMb3YIOT BTOPUYUHbIE
yTonweHuns. Yactb NnpokaMbums — MepuCTeEMbI, AAOLLEN HAYaNO NEPBUYHON KCUMEME U
nepevYHOMN GprosMe, He pacXo4yeTCa M OCTAETCA Ha FpPaHULLE MEXAY STOM KCUNEMOM U
dnosmon. B 3aBucMMOCTM OT TMMNa 3aN10XKEeHUA NPOKaMOUA — N3ONMPOBAHHbBIMU THXKaMU
WU CMJIOWHBIM KOMbLOM — 6bIBalOT pasfnyHble TUMbl yTonueHus. Ha cxeMax Huxe
npeacTaBieHbl TakmMe TUMbl YTONLEHWI:

A - xapakTepHbI ans poga poaa Aristolochia (KupkazoH),
b - Helianthus (lNoaconHeyrHwuk),
B - Ricinus (KnewesuHa),

[ - Saponaria (MbinbHAHKA).

ﬂpoaHanmswpyf/'lTe 3TN CXeMbl U Bb|6epeTe TOT TUN YyTOoAWeEHWNA, NpU KOTOPOM

nepBUYHOE CTpoeHune cTebns NyuykoBoe, a BTOPUYHOE - HEMYYKOBOE.

Helianthus-tun

Saponaria-Tun

Avristolochia-tun

O

3a peweHue 3agaum 1 6ann
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Tpw BOpOpocnu #1190544

buonor mnccnenoBan  Tpn HeU3BECTHbIX o6pa3u,a BOﬂ,OpOCl’Iel\/'I. Pe3yanaTb| ero

ncecnenoBaHna npueeneHbl HMKe!

O6pazey A: MHorokneTouHbl opraHnaM. B xnoponnactax obHapykeHbl xnopodunsbl a
n b, 3anacHoe BelecTBO — KpaxMas, oTKaaabiBatowmimnca BHyTpu nnactua. KnetouHas

CTeHKa NMponnTaHa Kap6OHaTOM Kanbuung.

O6paszey b: OpHOKNETOUHbIN OpPraHWU3M, UMEKLWNN ABa XKIyTUKA, PACrONOXEHHbIX B
nepneHauKynsapHoix 6opospax. Knetka nokpbitTa uenntonosHoiM naHuupeM. Cpeam

NMNrMeHToOB npeo6na,u.ar0T XJ'IOpOCIDMﬂJ'I C " KapoTnHomna nepuamnHmH.

O6pazey B: MHorokneTouHbi opraHmsM. [TurMeHTaumsa obycnosneHa GpUKOSIPUTPUHOM.
KryTnkoBble CcTagMm B J>KM3HEHHOM UMK/AE MOMHOCTbO OTCYTCTBYIOT. 3anacHoe

BeLEeCTBO — H6arpsHKOBbIM KpaxMals, rpaHysibl KOTOPOro pacrooXeHb! B LLUTOMIa3Me.
Wcnonb3ya paHHble Tabnuubl, onpepenvTte, Kakou M3 06pa3LOoB MNPUHAANEXUT K

avHoouToBbiM BogopocnsaM (Dinophyta).

O6paseu A

O

O6pazseun B

O6pasubl An B

3a pewenue 3apaum 1 6ann
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Takue pasHblie yepBu #1190545

Ha kapTuHKe nepen BaMn M306paXkeHbl TPU MPUHUMMNMANBHLIX MJ1aHa OpraHM3auum
Tena TPEeXCMOMHbIX >KMBOTHbIX. BbibepuTe npaBuAbHOE COMOCTaBNEHME M/IAHOB

opraHusauuu (A-B) v rpynn >KMBOTHbBIX, A1 KOTOPbIX OHW XapaKTepHbI.

\\ loHapa

MNapeHxuma Tena

b

MesogepmManbHble

CTPYKTYpbl
(Hanpumep, MbiLWLbI)

FacTpopepmuc

MepBWYHas NonocTb
Tena
("nceBpouens”)

MapvieTanbHblit
NepPUTOHUYM

ANUaepmMUC MesoaepmarnbHble

- CTPYKTYPbI
(Hanpumep, MbliLLbI)

Me3EHTEPUIA M Lienom

L chue panbHbliA
NepuToOHKUYM

Uenom —

g ~~ lacTpogepmuc
MesopepmansHble
CTPYKTYPbI
(HanpuMep, MbiLLLbI) ol

~ TloHapa
BproLuHoi
Me3eHTepun

A - KonbuaTtble yepsu; b - Mnockue yepsu; B - Kpyrnbie uepeu

O

A - Mnockune uepsu; b - KonbuaTsbie yuepsu; B - Kpyrnbie uepsu

A - Kpyrnbie uepsu; b - MNnockue vepsu; B - Konbyatbie yepsu

3a peweHue 3agaum 1 6ann
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)KI/IBHb y ‘-IéprlX KypI/IHbI.I.I,VIKOB #1190547

BectuMeHTUdepbl — HeobblYHble uepBeobpasHble >KMBOTHblE, KOTOPbIX MO
COBpPEMEHHbIM [aHHbIM OTHOCAT K KosbuyaTbiM yepeaMm (Annelida), xoTa paHbe ux
BblAeNANM B OTAeNbHbi  Tun noroHodop. OHM  obutaloT y ry6OKOBOAHBIX
rMOPOTEPMAsbHbIX MCTOYHMKOB — «UYEPHbIX KYPWbLWMWKOBY», rOe W3 Heap BbIXOAWUT
ropsaumMn pacTteop, 6oraTbit ceposogoponomM. B Tene sectumeHTUdep nMMeeTca ocobbin
opraH — TpopocoMa, BHYTPU KJETOK KOTOPOro XMBYT CMMBUOTUYECKME BaKTePUN: OHU
OKMCNIAOT CEPOBOAOPOA U CHAbXaOT XO3gMHa OpraHMYeckuMm sewectsamu. Boibepure

BEepHOe yTBep)XAEeHMeE.

Hapo
GakTepuo-
umrta

|0,001 MM

L Xemo-
CUHTE3MpYIoLLMe
BakTepum

[~ KpoBeHOCHbLIe

' (\1 Kanunspb

NMNYNHOYHDbIE CTaauun BeCTVIMEHTM(I)ep He nMerT I'IVILIJ.eBapI/ITel'IbHOl‘;I CUCTEMDI
6aI(TepVIVI-CVIM6VIOHTbI BeCTI/IMeHTMd)ep ABNAKOTCA d)OTOCVIHTeTI/II(aMVI

KaK 1 ang BCex Konb4aTbIX qepaeﬁ,p,nﬂ BeCTMMEHTMd)ep XapakTepHa He3aMKHYTaa KpOBeHOCHada cnucTteMa

O

3a peweHue 3apaun 1 6ann

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2053/preview 15/51



05.11.2025, 10:49 Onvmnuaga oHnamH

«Cepauy He npuKaxeLub» #1190549

[Mepen BaMu npenapaT cepaua KOCTUCTOM pbibbl. Kakol oTaen cepaua ykasaH

cTpenkomn?

O

xenypnoudek

apTepuasnbHbIN KOHYC

npencepave

3a peweHue 3agaum 1 6ann
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«OT ynbI6KKM cTaHeT BCEeM CBETNen» #1190550

Mo cTpoeHuto 3y60B NpeanoioxmnTe, Kakoe XXMBOTHOe M306paXkeHo Ha doTorpadumn.

pbi6a-rnonyram

CKaT-XBOCTOKO/
aKyna-HaHbKa

O eBporencKkas xmmepa

3a peweHue 3agaum 1 6ann
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AbixaHue ntuu #1190551

Ha PUCYHKEe rnoKasaHa cXeMa ,D,bIXBTeﬂbHOI‘/'I cncTtembl NTULDI. PaCCMOTpVITe CXeMy u
Bbl6epVITe BEpHOE yTBepP>XXAeHUNE O ABVMKEHNN BO3OYyXa N CTPOEHNN OPraHOB AbIXaHUA Y

nTULL.

Mnedyeeble BblpOCTbI

Jlerxkoe

EpIOI.IJHhIE BO3OYUWHbIE
MeLwKKn

Tpaxesn

LLerHbIn
BO34YLUHbIA MELWOoK

MeEXXKMOYMYHbIA
BO3AYLIHbIA MELLOK

MepegHne rpyoHblie 3agHue rpyoHbie
BO3AYLWHbIE MeWKK BO3AYLIHbIE MELIKN

Bo BpeMs Booxa yacTb BO34yxa MOMafaeT B 3a4HME BO3AYLWHbIE MELIKU, a MPU BblLOXE MPOXOAUT Yepes
nerkve.

Bo BpeMs Booxa Bo3ayx nonagaeT B NepefHue BO3AYLUHbIE MeLIKU, @ MPY BbiAOXE BO3BPALLAETCs B
Tpaxeto, MUHYS nérkue.

[pw BOoOXe cBEXMI BO3AYX Cpa3y NMOCTyrnaeT B NErkne 1 BbIXOAUT HapyXKy Npu Bblaoxe, KaK Yy
MJIEKOMUTAIOLLMX.

O O O O

[Mneuesble BbIPOCTbI ABIAKOTCA KOCTHbIMU O6pa3OBaHl/I$|MVI.

3a peweHue 3agaun 1 6ann
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D,I/ILLeHTpVI‘-IeCKVIe XpPOMOCOMBDI #1190552

duueHTpruyeckne XpoMoCOMbl - 3TO HEHOPMAasbHbIA TUM XPOMOCOM, UMEIKLWMUX ABe
ueHTpoMepbl. O6bIYHO ANLEHTPUYECKNE XPOMOCOMbI BO3HMKAKOT B pe3y/bTaTe CNAHUA
[ABYX XPOMOCOM, MOTEpPABLIMX HEKOTOPbIA “aueHTpuuecknin” ¢parMeHT (B KOTOPOM He

6bI/10 LLeHTpOoMepbI).

Normal Dicentric
Chromosome Chromosome

Boibepute HEBepHoe yTBEp)KAEHNME.

MosiBneHne OMLEHTPUUECKMX XPOMOCOM 3a4acTyHo MPUBOAUT K 06pasoBaHuMio “aHadasHbIX MOCTMKOB” -
HuTern AHK, dopmupytowmxca B xone aHadasbl MeXAyY ABYMS MAaCCMBaMU CECTPUHCKMX XPOMaTUA, U3
Hepa3speleHHbIx nepenneteHuni JHK.

OpHowm 13 NPUYMH MOSBNEHUSA AULEHTPUYECKMX XPOMOCOM MOXET CTaTb YKOPOUYEHMe Tenomep v
pa3bopkKa WenTeprHa - 6esIKOBOro KOMM/IeKca Ha KOHLLIAX TeIoMepbl, 3aLLMLLAIOLLIENO ee OT CUCTEM
penapauuun JHK.

MosaBneHne QULLEHTPUYECKMX XPOMOCOM MOKET HamnpsaMyko cNocobCTBOBaTL U elle 6osblie ycyrybnaTs
TpaHchopMaLmio HOpMasbHbIX KIETOK B pakoBble.

3a pewenHve 3apaumn 1 6ann
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Kowmap [rkeHkuHa #1190554

B nctopumn seontoumoHHom 6nonormm cywectsoBana cepbésHas npobnema, U3BecTHas
KaK «KolMap ,D,)I(eHKVIHa». AHFHVII\/‘ICKVIIZ NHXKEeHEP @J‘IeMI/IHF ,El,)l(eHKVIH BblOBUHYN
BO3paxeHne npotme Teopuu [apBuHa, yTBepzas, 4YTO C/y4yanmHO MOSBMBLUMIACA
NMoNe3HbI NMpU3HaK y OgHOM 0Ccobu ByaeT «pasMbiT» MPU CKPELMBAHMN C OBbIYHBIMMU
0CO6AMU U He CMOXET 3aKpenuTbCca B MOMynsaumn. DTO BO3paXKeHMe OCHOBbLIBAIOCh Ha
NPeacTaBNeHnsax O CJIMTHOW HACNeACTBEHHOCTM, KOrga TMpU3Haku poauTenem
«CMewwmBatoTCca» y noTtomMcTBa. [lapBMH npusHan cepbE3HOCTb 3TOM Mpobnembl, YTo
3aCTaBW/IO ero NepecMoTpeTb HEKOTOpble MofoXKeHns ceoen Teopun. Kakon knroueson
NPUHLIMMN COBPEMEHHOM reHeTUKU onpoBepraeT «kowmMap [keHknHa» 1 obbacHseT, Kak

none3Hble Npn3Hakn MOryT COXpaHATbCA U paCnpOCTpPaHATbCA B I'IOI'Iyl'IﬂLI,VIFlX?

MpuHLMA HacnefoBaHWs MPUOBPETEHHbIX MPU3HAKOB, NMPEeAIoXKeHHbIN JlaMapkoM.
MpUHLMA NCKYCCTBEHHOIO OTHOPA, UCMOMb3YEMbIN B CENEKLMUN.

rlpI/IHLI,VII'I CNIUTHOM HacnenCcTBeHHOCTU, MpU KOTOPOM MPpU3Haky NN1aBHO CMELWNMBAOTCA Y MOTOMKOB.

O

3a pewenue 3apaum 1 6ann
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3onoTble pyku #1190555

B >xuBbIX KneTkax akTUBHO paboTatoT depMeHTbl nop HasBaHmeM HK-nonumepasbl.
OHu ocyuwecTBnaoT KoMnneMeHTapHbin cuHTes uenent AHK B Bpemsa pennunkauum AHK
WM paga opyrmx monekynsapHbix npouecco. Crpyktypa [JHK-nonumepas otmaneHHo
HamoMWHaeT MpaByl pyKy uyenoseka. B cBa3m ¢ atum cxopcteom, B coctase [JHK-
nonvMepasbl BblAENAOT 4 AOMeHa, 3 U3 KOTOPbIX OBO3HaYeHbl Ha PUCYHKE HUXKE WU
OTBeuYatoT 3a KaTanms peakumm nonmmepusaunm [JHK, ceasbiBaHne cybeTpaTtos, a Takxke
3a MO3ULMOHUPOBaHWE U yaep)KaHWe MaTPUYHOW U CUHTEe3MpyeMoMn Lenen. 3a 4To B

xoge pennukauum [IHK oTBeyvaeT 411 foMeH, 0603HaUYEHHbIN BOMNPOCUTENbHbIM 3HAKOM?

Bonbuwon

Manbubl
nanewu,

[Maponvs BoAOpOLHbIX CBA3EN MEXAY a30TUCTbIMM OCHOBaHUAMM U pa3beAnHeHUe Lenei
pennuumpyemon JHK.

MprcoenmHeHne HOBbIX HYKNEOTUAOB K 5’ - KoHuy pacTyweit uenu JHK.

Perynauus tononorumn HK v penakcaumsa nosntmeHbix cynepeutkos B [IHK, BosHuKatowmx nepen
penanKaTUBHOM BUTKOW.

O YpaneHne olwMBOYHO BCTPOEHHbIX HYKNEOTUAOB 1 KOPPEKLMS OLWMBOK pernvkauuu.

3a pewenHue 3agaum 1 6ann
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OxoTa Ha coMa #1190557

B aykapuotunueckux knetkax TpaHcnaumm MPHK B uutonnasme npepwectsyeT
ornpeneneHHbIl MpoOLECcCUHr, B Xofe KoToporo Hespenas npe-MPHK onpepeneHHbiM
obpasoM MoanbuumpyeTca U 3IKCNOPTUPYeTCa K3 agpa. Y MpoOKapuoT TpaHcnaums
conpskeHa ¢ TpaHcKkpunumen n nogobHoro npoueccmHra MPHK He npoucxoanT. Kakon
N3 MepeuymcneHHbIX HUXEe KOMMIEKCOB aKTMBHO y4yacTByeT B npoueccuHre MPHK y

3YKapuOT 1 OTCYTCTBYET Y NPOKapm1oT?

nan |

CCUETELELT

Cnnancocoma

[Mepokcuncoma

LleHTpocoma

O O O O

[erpagocoma

3a pewenHue 3apaum 1 6ann
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JloMaTb He cTpouTb #1190560

[Mpn 06paboTke YenoBeUYECKOM OMYXONeBOWN KNETOUHOM KynbTypbl yAbTpaduoneToBbiM
nanyyeHnem B [HK MaccoBo obpasyioTcs anMepbl TUMMHOB, KOTOpPble HapyllatoT
reoMeTpuueckyo CTpykTypy asorHon cnupanu OHK v npenarcreytoT penavkauunu m
TpaHckpunuun. Kakon 13 nepeuynmcneHHbix Huxe MexaHusmoB penapaumn OHK B

OCHOBHOM UCMOJIb3YKOT 3TU KNETKMU, yTOObI YCTPaHNTb TUMUHOBDbIE ,D,VIMepr?

g
\n‘_‘\o., YO-manyvenne

—

=0

Oy, H
/c—o‘
N -0
€ \{%

3KcUM3nOHHasa penapauus Hykneotuaos (Nucleotide excision repair)
3KCLUM3NOHHasa penapaums ocHoBaHuin (Base excision repair)

npsiMas penapauus ¢ ysactuem ¢potonuasbl (Direct repair)

ONORONG

penapauus nyTeM roMonornyHol pekombuHaumm (Homology directed repair)

3a peweHue 3agaun 1 6ann
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A30TUCTbIN ABONHUK #1190561

lMNepen Bamu uszobpaxeHbl Hykneosuabl PHK: ypuauH u ero ero wmnsomep —
NnceBAOYPUANH, ABYMS TOuYkKaMu OOO3HayeHa HenofenéHHas 3/MeKTPOHHasa rnapa.

Boibepete HEBepHOe yTBEpP)XAEHME OTHOCUTENBHO Pas3ANYMA STUX HYK/I€O3UA0B:

e

O O

HO d L O, HO

HO OH HO OH
ypuavH ncesaoypuanH

McespoypuamnH B nceesnoypuamHosou netne (TWC) monexynel TPHK vrpaet BaxkHyto ponb 3a cuér
crnocobHocTM 06pa3oBbIBaTh AOMOHUTENbHbBIE BOLOPOAHbIE CBSA3U, CTaBUAM3MPYS NETO U BIMSS Ha ee
B3aMMoOLelNCcTBne C pu6OCOMON.

[MceBpoypuamnH obpasyeTtcs B pe3sy/bTaTe NOCTTPaHCKpunumoHHon Moamndukaumm PHK, uto okasbisaet
B/IMAHWE Ha CTPYKTYPY 1 CTabUABHOCTb MOMEKY/bl HYKNENHOBOW KUCIOTbI.

A3soTuncTOe OCHOBaHMWe ypauun B ypuamnHe coeguHeHo ¢ pubosoit N1-ramkosmgHom cesasblo, a B
ncespoypuamHe — C5-rnvkosmnaHom cessbio.

3a peweHue 3agaum 1 6ann

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2053/preview

24/51



05.11.2025, 10:49 Onvmnuaga oHnamH

A Mbl ¢ TO6OM CBAA3aHDI... #1190562

[MenTuaHas cBA3b — 3TO OCHOBHAas CBA3b, KOTOpPAas COEAMHAET B MOMMNENTUAHYIO Lemnb
KapbOKCUMbHYIO Tpynmny OAHOM aMWUHOKUCAOTbI U aMUHOrpynny [APYrown, FNaBHbIM
obpa3zoM onpenensas nepeBuYHyO CTPYKTYpy benka. Ho ana npuHsatua Heobxoammon
NMPOCTPAaHCTBEHHOW CTPYKTYpbl (BTOPUYHOWN, TPEeTUYHOW, yeTBepTUyHOM) B bBenkax,
noMmMMo I'IeI'ITM,D,HOI‘/lI, APUCYTCTBYIOT N Opyrne Tunbl CBFl3eI‘/‘I, KaK KOBAJ1IEHTHbIX, TaK U

HeKOBa/1eHTHbIX.

Ha n3obpaxeHusax Hwke npefcTaBneH pesynbTaT BU3yanu3auuu B3aUMOAENCTBUMN
aMUHOKUCNOTHbIX ocTaTkoB B nporpamme PyMOL, roe aTombl yrnepoga o603HaueHb!
rony6biM LIBETOM, KUC/IOPOAA — KPacHbIM, a30Ta — CMHUM, Bogopoaa — 6enbiM, cepbl —
XentbiM. BoibepeTe BepHoe yTBepXAeHME OTHOCUTENbHO TUMOB CBA3U, N306paXKEeHHbIX

Ha KapTUHKax:

Ha pPUCyHKe A M306pa)|(éH TT-KaTUOHHbIN CT3KMHT — HEKOBaNIEHTHOE B3auMoAenCcTBme MexXay KaTMOHOM
n J'['BI'IGI(TPOHHOI\;I cucrtemom apoMaTnyecKoro Kosbua aMMHOKNCOTbI.

N306paskéHHbI Ha pucyHKke B aucynbduaHbii MOCTUK SBISETCS MPUMEPOM HEKOBANIEHTHOM CBA3M .

Ha pucyHke [ n306pakéH coneBor MOCTUK MeX Ay OTPULLATENIbHO 3apskeHHbIM acnapTaTtom-37 u
MOMIOXKUTENbHO 3aPSAKEHHDBIM TMCTULUHOM-T.

3a peweHue 3agaum 1 6ann

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2053/preview 25/51



05.11.2025, 10:49 Onvmnuaga oHnamH

Crepeousomepbl #1190564

CrepeonszoMepbl — 3TO MONEKy/nbl C OAMHAKOBOM XuMMYeckon ¢GOopMynon U
NoCNefoBaTENbHOCTbIO CBA3EM aTOMOB, HO pasfnyalolmecs MNPOCTPaHCTBEHHbBIM
pacrionoxeHneMm atoMoB. KnioueByo ponb B CTepeou3oMepur UrpatoT XupasbHble
aTOMbl yrnepoga — aTOMbl, CBfi3aHHble C YeTbipbMs pPasHbIMU 3aMeCTUTENAMMU.
KonuuectBo BO3MOXHbIX CTEPEOU3OMEPOB A MOJIEKY bl C HECKO/IbKUMU XMPasbHbIMU
LeHTpaMu paccumTbiBaeTca rno ¢opmyne: 2", rae m — UMCNO XMpasbHbIX aTOMOB
yrnepoga. Ha pucyHke nsobpaxkeHa Monekyna pubosbl — MOHOCaxapuaa, BXOAALLErO B
coctae PHK. Onpegenute konuuectBo XxupanbHbiXx aTOMOB yrinepoga B pubose U
paccumMTanTe, CKOJIbKO BCEro CTEPEOM3OMEPOB MOXET CylecTBOBaTb [ANid 3TOro

coeanHeHUs.

N

H——OH
H——OH
H——OH

CH,OH

6 cTepeonsoMepoB

16 cTrepeonsomepoB

32 cTtepeonzoMepa

3a peweHue 3apgaum 1 6ann
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ToHkOCTM arpoHOMUM #1190567

Ba)kHbIM yMeHMeM capoBoda M OropogHUKa SIBNSETCS CMNocobHOCTb BOBpeMs
pacno3HaBaTb CUMMTOMbl Aeduunta MAnM nNpoduLMTa 3S/1EMEHTOB MUHEPASIbHOIO
NUTaHUsa pacTeHUn. Hme npeacrtaBneHo Heckonbko pacteHun. Kak BaM kaxeTcs, 4To

cnepyeT npeanpuHATb oNna yCTpaHeHUda HeXKenaTe/ibHbIX CUMMTOMOB?

KapTtodenb RyKypy3a

BHECTW necok (obneryeHune noysbl)

BHeCTM yoobpeHusa, cogepxalime SOi_

O

BHECTU AO/IOMUTOBYIO MYKY (MOALWEena4YMBaHe NoYBbl)

3a peweHue 3agaum 1 6ann
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BakyonspHaa nanutpa #1190568

BonbWWMHCTBO MOKpPbITOCEMEHHbIX PacTeHUIM CMOCOBHbI HaKan/MBaTb OKpPAalUEHHble
coegvHeHns B Bakyonsax. K TakmM coeguHeHMsIM OTHOCATCA aHTOLMAHbI, Ybsi OKpacka
33aBUCUT OT KUCNOTHOCTU cpefbl. HekoTopbie pacTeHus cnocobHbl M3MEHATb OKPaCKy
LBETKOB B 3aBMCMMOCTU OT CTagMW UX pa3BUTUS (4O pacnyCKaHWs, nepes onbiIEHNEM
nnn nocne onbineHus). Vsyunte unsobpaxxeHMe U MpeanonoxuTe, Kakyt OKpacKy
NpuobpeTyT aHToLMaHbl TMpU  AONTOBPEMEHHOM aKTMBAaLMKU  TMPOTOHHbIX MOMM

TOHOMaCTa.

Cation flavylium Absence of conjugation Carbinol pseudobase
pH<4.0 pH=4.0-5.0 pH =4.0-5.0

!

OH
Chalcone Quinonoidal base Quinonoidal base
pH >80 pH=7.0-80 pH = 6.0-7.0

O «pachyio
() xéntyio
() curioro
() ¢vonetosyio

3a pewenue 3agaun 1 6ann
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KaTanasHbin TecT #1190570

Ha pucyHke nokasaHbl pes3ynbTaTbl KaTana3HOro TecTa: Mpobupka cne.a
LEMOHCTPUPYET MOMIOXKMUTENbHYIO peakuuto, nNpobupka crpaBa — OTpPULATE/NbHYIHO.
[MpoaHanuaupynte nszobpaxkeHue U BblIbepuTe YTBEPXKAEHWE, KOTOPOE He TOJIbKO

npaBn1IbHO ONMMCbIBaeT CyTb TeCTa, HO N OTpaXkaeT ero AqnarHoCTtnvyeckoe 3Ha4vyeHune.

MonoxuTtenbHblin OTpUUATENbHbINA
pesynbTar pesynbTar

TecT ocHOBaH Ha CMOCOBHOCTM HEKOTOPbIX BakTepuin peayLmMpoBaTh NEPOKCUA BOAOPOAA C MOMOLLbIO
nepoKcuaasbl: OTCYTCTBME razoo0bpa3oBaHms Npu 4O6aBIEHUN NepeKnc BOAOPOAA U 06pasoBaHme
KoMnnekca ¢ 6eH3NANHOM YKa3bIBaeT Ha MONIOXUTENbHYIO peakLmio, YTO XapakTepHo ans Lactobacillus
spp.

Tect onpepenaeT CMocobHOCTb MNKPOOPraHN3MoB r’MApoIn3oBaTb MOYEBUHY C o6paaoBaHmeM

aMMMaKka: nojuenaymMBaHue cpesbl M U3MeHeHue LBeTa MHAMKATOpa Ha MaJIMHOBbLIN CBUAETENbCTBYET O
MONOXMUTENbHOW peakumu, YTo cnonbsyetcs ana naeHtuodukaumm Helicobacter pylori.

TecT ocHOBaH Ha CMOCOBHOCTM aHasPOBHbIX BakTepui NPOAYLIMPOBATb LIUTOXPOM-C-OKCUAA3Y:
nosiBNeHME CUHEro OKpaLMBaHUA CBUAETENbCTBYET O NOJIOKUTENbHOM peaKkLiMm, YTO XapakTepHO A/s
Pseudomonas aeruginosa.

3a pewenue 3apaun 1 6ann
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bakTepuanbHoe opyxue #1190572

MHorue >uBble CyLecTBa B XOA4e 3BONMOLMM 063aBENNCh CNEeLManbHbIM OpYXXMEM ANs
60pbbbl ¢ KOHKYpeHTaMu. bakTepun He ABNAOTCA UCKNOUEHNEM - A1 HUX XapaKTepeH
WMPOKUIM apceHan “opyxusa” ana 6opbbbl ¢ 6akTepusMU-KOHKypeHTamu. B oblem
cnyyae, 3TU crnocobbl 6opbbbl MOXHO pa3genuTb Ha [Ba TUMa - KOHTaKTHoe U
AVCTaHTHOE opyxue. Huke Ha KapTUHKEe MpencTaBfieHbl pe3y/bTaTbl KOMMbIOTEPHOro
MOAENMPOBaHNS MO M3YYEHWUIO CBOMCTB 6HakTepuanbHOW “OpyKenHoW MawuHepumn”.

BHuMaTenbHoO paccMoTpuUTe pUCYHKM 1 BbibepuTe BepHOe yTBEpPXKAEHME.

Opykue BammHero
NEACTBMA:
BNPbICKMBAHME TOKCHUHA

Opy:kue fanbHero
neifcteua: auddysua
TOKCHHA :

CKOPOCTb MPOM3BOACTBA TOKCUHA

CRopoCTb pocTa GakTepuid

HayanbHan NNOTHOCTL NONYAALMM
HuaKas BLicOKas KOHTaKTHbIA TOKCUH [uddyHAMPYIOLLMIA TOKCHH

KOHKYpETHOE NPeErMYLLIECTBO
aTaryoUmMx

10% Ge30pyHHbIX HNETOK Ha
BOOPYHEHHbIX) B Yacax

10 50 90 10 50 90
WcxogHas Aons atakyoumx (%)

Bpemsa nocsne nHeasum (3ameHbl

Tun toucuta @ Kowrautusiii @ AuddyHanpyouui

K opy»u1sM SUCTaHTHOrO TMMa MOXHO OTHECTW, HaNpUMep, CEKPETOPHble cucTeMsl wecTtoro Tuna (T6SS)
— cBoeobpasHble WNpULLbl, CAeNaHHbIE U3 BUPYCHbIX 6e/1KOB, KOTOPbIe BNPbICKWUBAIOT TOKCUHbI B YyiKme
KNeTKMN.

YeM 6onblie 6akTepun Npou3BOAAT OPYXUs, TeM BbICTpee pacTeT UX Ky/bTypa.

KoHTaKTHbIV TOKCUH Bosiee AeMCTBEHEH NP HU3KOW MAOTHOCTU KYbTYpbl.

3a pewenHue 3apaun 1 6ann
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HaiTtu, ube ceppue #1190575

lNepen Bamu nsobparkeHne cpesa cepaua HEKOTOPOro XUBOTHoro. Huxe npeacrasneH
rpaduK 3anmMcu AaBneHUn: B aopTe (YEPHBIM), NEBOM Xenyaouke (KpacHbIM) U MPaBoOM

xenypouke (cuHuM). [pegnonoxuTe, ube 3TO cepaLe:

LVW — cTeHka neBoro xenyno4ka
VW — mexoxenyfoykoBas CTeHka
RVW — cTeHKka npaBoro xenyao4ka

350

300+
2501 \\‘R
200+
150}

100

i _!fv\g,

Bpems

DasneHune B MM PT CT

nes
KUT

CNOH

O
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HewunsBecTHbIN cocyn, #1190577

Kakown cocyq BUsyannusnpoBann 'y nauneHTa ¢ nroMoLbto aHFI/IOFpaCbVII/I, B COCTaBe Kakoro

opraHa?

npaeasa nerovyHaa aptepua, noaxoanT K BerHel‘;l Aone nerkoro
neBad no4ye4yHad BeHa, nogxogsulada K no4vyke

BHYTpEeHHAA COHHaga apTepu4d, NnnTatoLaa MO3r

O ORON®

neBasi KOPOHapHasi apTepus B COCTaBe cepaua

3a peweHue 3agaun 1 6ann
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3/10BOHHbIE LBETKMU #1190580

HekoTopble LBeTbl MaxHYT Tyx/IbIM MSACOM, YTOObl MpUBAEKaTb MyX AN OMblNEHUS.
YyéHble BbISCHWUAU, 4YTO ANd MNPOU3BOACTBA 3TOro 3anaxa (ammetunamcynbduaa)
pacTeHMaM HYXHbl ABa pepMeHTa. [lepebint pepmeHT (MGL) npeBpalwaeT aMmMHOKUCAOTY
METUOHWH B BOHIOuYee BewecTBO MeTaHTMon. Btopoin depmenTt (SBP1) npeepawaer
MEeTaHTMON B KOHEYHbIN 3anax — aumetunamncynbdua. CnocobHOCTb NPOU3BOAUTD 3TOT
3anax He3aBMCUMO MOSIBUIACh Y TPEX Pa3HbiX PaCTEHUWN: KOMbITHSA, CBA3HOMNOAHMKA U

3Bpuu. Kakor MexaHn3M nexcan B OCHOBE 3TOro y BCeX TPEX pacTeHUN?

PacteHus CKpecTUunncb Mmexxay coboi 1 06MeHANUCH reHaMu.

PacTteHusa nornotunm HY>XHbl€ reéHbl U3 NMO4BbI.

O

MyXn-OnbIAUTENM HAYUNIN PACTEHMUS NMPON3BOANTD HOBbIN 3arax.

3a pewenue 3apaun 1 6ann
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MupaTtckuin napasuTusm #1190582

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

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

Ocbi-napasuTonapl 06bIMHO OTKNAAbIBAlOT AMLA B CTPOro onpeaenéHHbie Buapl
HacekoMbix-xo3seB. OaHaKo WMHOrAA OHWM 3apaXKaloT U KHEMOAXOAALMX» XO3S€B, Ubs
WMMYHHas CUCTEMa YHUUTOXAET IMYMHOK OC. ANOHCKME yYéHble nccnenoBanu ABa BUAa
oc - Cotesia kariyai (y3Kni cneuuanncT, pa3BMBaeTCs TOMbKO B NyCeHMLAX BOCTOUYHOM
nyrosom coekn Mythimna separata) u Meteorus pulchricornis (yHuBepcan, pa3BuBaeTcs

B pa3HbIX BUAAX ryceHuL,).

Okaszanocb, UTo ecnm B ryceHmuy Henoaxopswero supa (Mythimna loreyi) cHavyana
OTNOXMUT arua yHusepcan M. pulchricornis, To nocne atoro cneunanuct C. kariyai Toxe
MOXeT B HeW ycrnewHo pa3sutbca. M. pulchricornis nopaBnseT UMMyHUTET ryceHuLbl C
noMouwpto BUpyconogobHbix yactuy (MpVLP), uto coszpmaér ycnosus ana paseutums
APYrMX MapasvTouMAoB. DTO AB/IEHWE Yy4YeHble Ha3BalW «MUPATCKUM MapasnuTU3MOMM».

BbibepuTe BepHble yTBEpXKAEHMS, COOTBETCTBYOLWME TEKCTY:

© Hans Smid

fsneHue «KMNPaTCKOro napasnTtmnaMa» BO3HUKaeT TOJIbKO NMpn COBMeCTHOM 3apa)KeHUU XO34nHa ABYyMA

BMUOAaMUN NMNapasnTonnos.
Meteorus pulchricornis cneuunansHo nomoraet Cotesia kariyai pa3srBaTbca B HEMOAXOAALMX XO3AEBAX.

D «[npaTckunii napasnTrUaM» faeT BO3MOXXHOCTb NMapa3vuTouay-CreLmanucTy BpeMEHHO BbIXXMBATb Npu
OTCYTCTBMM CBOEIO OCHOBHOIO XO35MHa.

[:] Mpu ognHouYHOM 3apaskeHum ryceHumubl M. loreyi nnumnkm C. kariyai Bcerga normbator.
Cotesia kariyai MoXeT napasnTUpoBaTh Ha Nto6biX BUAAX ryceHuL, 6e3 orpaHUYeHUN.

®opmyna Bbluncnenns 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0
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3a pelweHue 3agaum 2,5 6anna
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Onumnuaaa oHnaH

®PunoreHeTnueckoe aepeso Metazoa

cYnTaeTe BEPHbIMU, HO 06PaTUTE BHUMAHUE, 4TO €C/IN BbIBpaHO HEBEPHOE YTBEPIKAEHUE

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

Ha pucyHke npeactaBneHo d¢unoreHetuyeckoe aepeBo Metazoa (MHOrOKNETOYHbIX
YXMBOTHbIX), OTpaxalowee COBPEMEHHOE TMOHMMaHME CUCTEMATUKN 3STOM
PaccmoTpute ero n BbibepuTte BepHble yTBEpXAEHUA. YUTUTE, UTO Ha CXeMe MOoKa3aHbl
Talkoke HeKOTOPbIe BHELWHME rpynnbl (He OTHOCSALWMECS K MHOTOK/TIETOUYHbIM YXMBOTHbIM), @

cpean caMmnx Metazoa obo3HaueHbl He Bce Knaapbl. PaCCMOTpMTe aepeso U Bbl6epl/ITe

BEpHbl€ YyTBEpP>XXOEHWNA.

EUKARYOTA

METAZOA

o

7
§

Hemichordata <<%,
| ~———— Echinodermata ¥
Chordata @

Gastropoda

L

Mollusca

v

Bivalvia

Annelida j ‘

Hexapoda | Arthropoda

L=

Crustacea

Ecdysozoa Lophotrochozoa

Priapulida Vo)
Anthozoa

Hydrozoa | opigaria

Cubozoa @

[
Scyphozoa

"Coelenterata"

Ctenophora

Hexactinellida
Porifera
Demospongiae Iy

Calcarea
Placozoa
Choanoflagellata

Ascomycota
Fungi

Basidomycota

Amoebozoa

Chromalveolata

Excavata
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Deuterostomia

Protostomia

Triploblasta

Bilateria

Diploblasta

B AaHHOM 334aHUN HeCKOJ/IbKO BepHbIX yTBep)K,ﬂeHMMV. Bbl6e,DMTe BCe, KOTopble Bbi
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Kpyrnbim uepsam (oTHocaTca K JInnHaowmm - Ecdysozoa) 6nvmie Konbuatbie yepsu, yeM YnmHucToHormne
(Arthropoda).

Cpenu ooHOKNEeToUHbIX Hanbonee poacTBeHHbIMU Metazoa aBnstotca amebbl (Amebozoa).

CoBpeMeHHas ¢payHa COCTOUT TOMbKO 13 TPEXCNOMHbIX XKMBOTHbIX (Triploblasta), octanbHble
NpeacTaBUTENIN MHOTOK/IETOUYHbIX YXMBOTHbI HbIHE IBNSKOTCS BbIMEPLUMMMU.

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

3a pelweHue 3agaum 2,5 6anna
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Turposbit UH6pNANHT #1190584

B paHHOM 3apaHun Heckosbko BepHbIX yTBepaeHuH. Bbibepute Bce, koTopbie Bbi
cYnTaeTe BEPHbIMU, HO 06PaTUTE BHUMAHUE, 4TO €C/IM BbIBpaHO HEBEPHOE YTBEPKAEHUE

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

Ha cxeMe Hwxe nokasaHa poAocnoBHas 6eno TUrpuLibl, BbIpalleHHOW B FOPOACKOM
3oonapke. benbie TUrpbl 0603HaueHbl He3aWTPUXOBaHHbIMU (6enbiMu) cumonamu. (Kak
Bbl MOXETe BUAETb, B 3TOM JIMHUMU UMEN MECTO 3HauuTeNbHbIM MH6pUAMHr. Hanpumep,
6enbi TUrp MoxaH 6bin ckpelleH co cBoen gouepbto). [lpeanonoxmm, yto 6enbin LBeT
ornpepenseTca anfeneM OAHOro reHa M YTo MpU3HaK MOJIHOCTbIO MeHeTpaHTeH (Bcerga

nposensetcs). Boibepute BepHble yTBEp)KAEHMS.

Mohan .

Mohini

Mohini

benbint okpac MoskeT 6bITb BbI3BaH Y-CLLEMNEHHbIM annenem.
Benbit okpac MoxeT 6bITb BbI3BaH AOMUHAHTHBIM X-CLIEMAEHHbIM afienem.

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

3a pewenHue 3apaum 2,5 6anna
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O6sa3atenbHo #1190585

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

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

®epMeHTbl  KaTaNU3UPYKT pasfinyHble BUMOXMMUYECKMEe peakuMu, BK/oYas
M30MEepu3aLnIo, OKUCINTENIbHO-BOCCTAHOBUTENbHbIE  Mpoueccbl. BaxHo  yMeTb
MAEHTUOULMPOBATb TUM peakLumnmn, KopakTopbl U Knacc ¢epMeHTa Ha OCHOBE YpaBHeHMA

peakunn. Bbl6epVITe BCe BepHble YTBEP)KAEeHUA, OTHOCAWMECA K OaHHOM peakumnn.

H3C HaCo
QO
\]/\OH I
OH OH
CO0ss3 Co0424
Q NH. o NH, H*
N CO0080
= NH N N=
[‘Tu\ 2 NI - \> NH2 L | \>
N{ o N/ N | | o "‘N N
2 N; i Il
% 0 ,m\\—O—iI:I’—O—!IT"I’—O—\ o / K .A\\\-O—II:’—O—IT—O* :O:
hS R hot & o S_Z OH OH F %
HO  ©OH HO  OH HO OH HG ©OH
Coooo3 Coooo4

B peakuwnn yuacteyet kopepmeHt HALD* unn HALDH.
Mpamas peakuus aBrseTcs peakuven BocCTaHOBIeHWs cybcTpaTa.

MponykToM peakumn aBnseTca nsomep cybeTpaTa.

O
U

®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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AHTUTEna

B AaHHOM 334aHuUN HeCKOJ/IbKO BepPHbIX yTBep)K,quMMV. Bbl6epMTe BCe, KOTopble Bbi
cynuraerte BepHbIMU, HO O6paTMTe BHVWMaHWe, 4To ec/in Bbl6paHO HeBepHoOe yTBep)KaeHune

m\unm He BbI6paHo BepHoe, 63171 CHUXKAETCH.

O‘-IVILLI,eHHbIe dHTUTENNa WNPOKO WUCMOJIb3YHOTCA B pPa3/iMiHbIX 3KCNepUnMeHTasIbHbIX
MeTo4aX 6naro.u,apﬂ MX CrnocobHoCTU CﬁeLLVICI)VIHeCI(VI CB43blBaTbCA C UeNneBbiMU
adHTUreHaMu. Bbl6epVITe M3 CnmMcka HWXe MeTodbl, B KOTOPbIX NMpUMeHeHune aHTUuTen

aBnaeTcd Knro4YeBbiIM KOMMNOHEHTOM MPOTOKOAa.

0O 0 00

cay3epH-610TTUHT

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

3a peweHue 3agaum 2,5 6anna
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Tuwe epgewb - panbwe 6yaewb #1190629

B paHHOM 3apaHMM Hecko/IbKO BepHbIX OTBETOB (BO3MOXHO, oaAuH). Bbibepute Bce,
KoTopble Bbi cuntaete BepHbIMU, HO 06PaTUTE BHUMAaHME, YTO €C/IU BbIGPaHO HEBEPHOE

yTBEpXKAEHME u\Uau He BbI6paHO BEPHOE, 6a/1/1 CHUXAETCS.

B nusarte petukynouuTtoB kponuka nonvpuboHykneotua 5 - AYTYYVYVYYVYVYYY - 3
TpaHcnunpyeTcsa ¢ obpasoBaHueM nentnga MetnoHuH — PerHnnanavnd - GeHrnanaHuH
- ®enunananuH (Met - Phe - Phe - Phe). B npucytctBumM HoBOro cmHTeTMueckoro
WHrMBUTOpa TpaHCAAUMM Noh Ha3BaHMeM (apcoMMUMH B OaHHOW  cUCTeMe
cuHTe3upyeTca Tonbko aunentua Met - Phe. Onupasce Ha cxeMy TpaHcaauuu,
NMPeACTaBNEHHYIO HUXE U W3MOXKEHHYK Bblle WHPOpMauuio, BbibepuTe BepHble

CY>KAeHMa 0 MexaHn3Me paboTbl papcoMULMHA.

BonkLwan
cyGbeguHuLa
puBocombl

()
i FD

| MHI‘ILllﬂaLllr‘lﬂ
QUL ‘ 3 TpaHCNALUK
" Manan
cyBbeanHuua
prBocomsl
f CEA3biBaHMe
amuHoauumn - TPHK
3noHrayMoHHbIN

LMKN pHOOCOMBI

TpaHenoKaumuA

DopmupoBaHue
NenTUOHOW CERIN

DakTop
BbicBOBOXAEHUA

TepMuHayua
TpaHcnAUum
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0

DapcoMULUH MHIMBUPYET NenTuannTpaHchepasHyo akTUBHOCTb 60/bLON Cy6beanHMLbl pubocoMsl.

®dapcomnumH npenatcTayeT opMupoBaHmio nHuumaTopHoro 80S koMnnekca, Bktovatowero B cebs
nHuLmaTopHyto ammHoaumn - TPHK n pubocomHblie cybbeamnHunLb.

®DapcoMULMH NpensTCTBYET CBA3bIBaHUIO Moniekysbl ammHoauun — TPHK B A - calite pubocombi.
®DapcoMULMH NpensaTCTBYET TEPMUHALMKN TPAHCIALMU U BbICBOBOXAEHMIO NENTULA U3 PUBOCOMBDI.

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

3a pewenHue 3apaum 2,5 6anna

Py6eu xBauHbIx #1190631

B paHHoM 3apaHum Heckosibko BepHbix yTBepxaeHuu. Boibepute Bce, koTopeie Bbi
cynTaeTe BEpHbIMU, HO 06paTUTE BHUMAHUE, 4TO €C/IM BbIBpaHO HEBEPHOE YTBEPIKAEHUE

m\nnum He BbI6paHo BepHoe, 6as1/1 CHUKAETCH.

Py6eL, »kBauHbIX >XMBOTHbIX (HampuMep, KOPOBbl) — 3TO CMeLManM3npoBaHHas KaMepa
dbepMeHTauumn, roe CUMBUOTUYECKME MUKPOOPraHM3Mbl paclLennstoT Uenntonosy u
apyrme pacTtuTenbHble nonumepbl. MukpobuoMm pybua BkOUYaeT GakTepuu, apxewu,
NpOTUCTbI N rpunbbl. Bbibepute BCe BepHble yTBEepXKAeHMs, OMNUCbIBalOWME POsb

MUKPOOPraHM3MOB B pyOLLe XXBaYHbIX.

MpoTucTbl (MHPY30pUM) aBNAIOTCA 0BA3aTENBHBIMU KOMMOHEHTaMK pybua: 6e3 HUX pepMeHTauma
LLeno03bl HEBO3MOXKHA.

U

MeTaHoreHbl I'IOTpe6I1ﬂIOT FNHOKO3Yy A4 Npon3BoACTBa MeTaHa.

U

Macca MeTaHoreHHbIx 6akTepuii 6osblLUe, YeM Macca aLeToreHos.

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

3a peweHue 3agaum 2,5 6anna
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B nabopatopun M. KanbBuHa #1190632

B paHHOM 3apaHun Heckosbko BepHbIX yTBepyaeHuH. Bbibepute Bce, koTopbie Bbi
cYnTaeTe BEpHbIMU, HO 06PaTUTE BHUMAHUE, 4TO €C/I1 BbIBpaHO HEBEPHOE YTBEPKAEHUE

m\nnum He BbI6paHo BepHoe, 6as1/1 CHUKAETCH.

Livkn KanbBMHa nossonseT pacTeHUaM GbUKCUPOBaTb U aCCUMUIMPOBATb YINEKUCbIN
ras. OH 6b1n n3yyeH B nabopatopuu M. KanbBrvHa npy noMowm yCTaHOBKU, Ha3BaHHOM
“Lolipop”, unu “JlepeHey”. YcTtaHoBka npeacTaBnsna coboll cocyd, CoaepKalimin
3€/1IEHYI0 BOAOPOC/b X/IOpEny, B KOTOPbIM MOAABANCs YrnekMUCrbli ras, Coaep Kalumi
papunoakTueHylo MeTky (1*CO,). Yepes onpepenéHHoe BpeMsi oCBelEHMs, XNopenny
CNMBann B KUMNSALWMNA 3TaHON A8 TOrO, YTOBbl MHAKTUBMPOBATb GEpPMEHTbl N OCTaHOBUTb
Bce  MeTabonuuyeckve  mpouecchbl.  3aTeéM  HWU3KOMONEKynspHble  BELLeCTBa
3KCTParmpoBanu, KOHLEHTPUPOBAIU U pasaensiv MeToAOM ABYMEPHON TOHKOCIOMHOMN
xpoMaTorpadumn, pesynbTaTbl KOTOPOW MpeacTaBneHbl Ha pucyHke Hwke. [aHHas

XpoMaTorpaMMa COOTBETCTBYET 5 CeKyHAaM OCBeLLEeHUs YCTaHOBKM C X/TOPension.

Malic acid
Alanine
®_/
Triose PEPA
phosphate
: ¥ ron
5 sec photosynthesis Y
with C140, Chiorella Sugar phosphates g
Sugar diphosphates

O60o3HaueHus: Alanine — anaHuH, Malic acid — a6nouyHas kucnoTa, Triose phosphate —
Tpnosodocdartel, PEPA — odocdoeHonnuposuHorpagHas kucnota, PGA —
docdornnuepuHoBas  kucnota, Sugar phosphates, Sugar diphosphates —

caxapodocdatbl U gudocdaTbl, COOTBETCTBEHHO.

Ha xpomaTtorpamme npencrasneHbl Bce uHTepMeamnaTtsl umnina KanbsuHa/

O

Bce npencTtaBsieHHble Ha XpoMaTorpaMme BellecTBa aBAAOTCA MHTepMeaAnaTaMn LnuKna KaﬂbBMHa/

U

Ha XpomaTorpamme rnpencrtaBs/ieHbl BCe€ HN3KOMONEKYIApPpHbIe BelleCcTBa K/J1eTOK XI'IOpeJ'I)'IbI/

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

https://mo.olymponline.ru/admin/wk/olymp/olympiads/2053/preview
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3a pewenue 3agaum 2,5 6anna

AnyHnk

B paHHOM 3apaHun Hecko/sbko BepHbIX yTBepyAeHuH. Boibepute Bce, koTopbie Bbi
cyuTaeTe BepHbIMU, HO 06paTUTe BHUMAaHUE, YTO €C/IM BbI6paHO HEBEPHOE YTBEPIKAEHMNE

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

Ha doTorpaduum npeacraBneH rucTonorMyecknii cpes asnyH1UKa — BaXKHeMnLWero opraHa

YXEHCKOW nonoson cucteMbl. BoibepuTe BepHbie(-oe) yTBepyxaeHue(-9):

DyHKumen cTpyKTypbl, 0603HaYeHHoM undpon 1 aBnsetcs BbipaboTka ropMOHa NporecTepoHa.
CrpykTypa nog undpoin 4 obpasyeTcs nof AENCTBMEM FOPMOHA UHIMBUHaA.

CrpykTypa, 0603HaueHHas umdport 2, cooep>kKuT B CBOEM COCTaBe cregytowme o60n1ouKkn: Teka,
npo3payHas 060/104Ka, TYYUCTbIA BEHELL

Lindport 3 o6o3HaueHa benouHasa 060n0uUKa ANYHMKA, MOL KOTOPOM HAXOAUTCS Me30TeNIUN.

U
O
O
0
O

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

Lindpoit 5 obo3HaueHa cTpykTypa, 06pasytolascs B pe3y/bTaTe MHBOIOLMM XKENTOro Tena.

3a peweHue 3agauu 2,5 6anna
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KpoBoTok B cepaue #1190634

B AAaHHOM 3a4aHNN HEeCKOJIbKO BEePHbIX yTBe,D)K,quMMU. Bbl6epMTe BCe, KOTOpbIe Bbi
c4ynuTaete BepHbIMU, HO O6paTMTe BHUWMaHWe, 4To ec/in Bbl6paHO HeBepHoe yTBep)kKaeHune

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

N3BecTHO, uTO Ana cBoero cob6CTBEHHOrO MUTaHUA Yy CepaLa eCTb CBOs ocobeHHas
cucTeMa KpoBoobpaleHus. Bpaun nposoannun nccnepoBaHne 46-neTHEro My»umHbl C
runeptpoduryeckon KapamomumonaTuen, oHn seenn 20 MA KOHTPACTHOroO BelwecTBa C
MOMOLLbIO CUIOBOTO MHXKekTopa co ckopocTbio 10 Ma B cekyHAy yepe3 MHorouenesom
kaTeTep. WM3HayanbHo KkateTep 6bin cBobopgHO nnaBaowuMm. Bo Bpems ogHoro u3
COKpALLEHWNI CepALa OH BTAHY/CS, YTO NpMBENO K KaHonaumm. KoHTpacTHoe BewecTBo

6bI10 BBEAEHO B CUCTEMY KpOBOOBpaLLeHMs U Bbii nonyyeH CHUMOK. BoibepuTte BepHble

yTBep>XXaeHun4a:

Ha nzobpaxeHun 6enon cTpenkon oTMeyeH KOPOHaPHbIN CUHYC.

Ha cHuMke MoxkHO Ha6}'IIO,EI,aTb BrageHme KoHTpacTa B Tebe3veBbl BeHbl, KOTOpble HaNpaMyro cCoeanHAoT

CNCTeMy KOpOHapHOro KpoBoTOKa C KaMepaMu cepaua.

CucTeMa KOpOHapHOro KPOBOTOKA MOYXET COEAUHATLCSA € MasbiM KPYroM KpoBoobpalleHUs Y 340PpOBbIX
rMauneHToB.

[NokazaHueM K OaHHOMY UccnegoBaHUIO MOXKET AB/IATbCA rI/II'IeprOdDI/I‘-{eCKaQ KapanomMuonatum4.

CucTeMa KOPOHaPHOTrO KPOBOTOKA HE TOSIbKO MUTAET CepALe, HO U MPUHUMAET yYacTue B perynaumm

O o o O o

LaBfieHns BHYTpU KaMep cepaua.

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

3a peweHue 3agaun 2,5 6anna
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Bepwku n kopelku #1190635

Ecnn Bce BapuaHTbI O04HOBpEMEHHO HE MOMELYaroTCad B OKHO 6pay3epa, MOXHO
BOCIMO/b30BaTbCA coyeTaHuem knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbweHns

MaclTaba okHa.

[MToMUMO OCHOBHbIX GYHKUMW (3aKpenneHne B MouyBe, MOMMOWeHMe BOAbl U
MUHepanbHbIX BELLECTB, TpaHcnopT) KOpHU [MokpbiTOCEMEHHbIX MoryT
MeTaMopdU3MpPOBaTbCSA, TEM CaMbiM MO3BO/AS PAaCTEHUIO BbIMOHATb AOMONHUTE bHbIE
bYHKLUMM M afanTUPOBaTbCs K Pa3fIMyHbIM YCNOBUAM OKpykatowen cpeabl. CooTHecuTe

doTorpaduio BUAOU3MEHEHHOIO KOPHS C ero TUMOoM rno 6oTaHNYeckom Knaccudurkaumm.

KOPHEennop,

KOpHeKky6eHb

BO3/YLUHbIE KOPHM

ObiXaTe/ibHble KOPHU

rayctopumu

dOoTOCUHTE3NPYOLLME KOPHU

,D,OCTyI'leIe BapuaHTbl OTBETOB:

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

3a pelweHue 3agaum 3 6anna
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Baox-Bbigox #1190637

Ecnn Bce BapuaHTbI 04HOBpEMEHHO HE MOMELYaroTCd B OKHO 6pay3epa, MOXHO
BOCIMO/b30BaTbCA coyeTaHnem knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbweHns

MaclTaba okHa.

OpraHbl gpixaHua Xopgoebix (Chordata) neMoHcTpupytoT 6onbwoe pasHoobpasve,
oTpaXkas UX pasnuyHble cpedbl obuTaHMs ©  obpasbl  xu3HuM. CooTHecuTe
npeactasutenen XopAoBbiXx U3 N1€BOro cTonbua C XapakTepHbIMU AMS HUX OpraHamm

AbiIXaHnd N MeXaHN3MaMun rasoobmeHa 13 npaBoro.

MUHOTra

XpsiLeBble pbibbl

KOCTUCTbIE PbiObl

6ecxBocTble aMbrbum =7
S =
== a4

MTULbI

MaeKkonuTatoLme

ﬂ.OCTyI‘leIe BapMaHTbl OTBETOB:

nonocs AVATERbH

Hosapa Nérioe

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

3a pelweHune 3agaum 3 6anna
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Nlokanuzaumns ¢pepmeHTOB #1190638

Ecnn Bce BapuaHTbI ogHOBpeMEHHO He MOMEeLYarTcad B OKHO 6pay3epa, MOXHO
BOCIMO/Ib30BaTbCA coyeTaHnem knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbweHns

MaclTaba okHa.

®epMeHTbI B KNIeTKe pacrnpeaenieHbl Mo pa3HbiM KOMMNapTMEHTaM B 3aBUCMMOCTU OT UX
¢oyHkuumm. [NpaBunbHoe pacrnonoxeHue d¢epMeHToB obecrneumBaeT 3¢ddekTnBHoOE
npotekaHne MeTabonuyeckux npoueccoB. Huxe npuBeseH cnmncok ¢epMeHTOB W
BO3MOXHbIX  nokanusaumin. CooTHecuTe Kaxapii GepMeHT C  MpaBUJIbHbBIM

KOMMNapTMEeHTOM KNTeTKW.

CyKUMHaToernaporeHasa MUTOXOHAPUMU
dochodpyKkTOKMHa3a uMTonNasMa
rekCoKmMHa3sa uMTOMNasMa
CMHTa3a XMPHbIX KUCNOT uMTonnasMa
NADH-gerngporeHasa MUTOXOHAPUN
eHonasa uuTonnasMa

[ocTynHble BapraHTbl OTBETOB (KaXkaplii MOXET BbiTb MCMOMb30BaH HECKO/bKO Pas):

umTonnasma MUTOXOHOPUU

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

3a pelweHune 3agaum 3 6anna
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LLecTtoe uyecTBO? #1190641

Ecnn Bce BapuaHTbI 04HOBpEMEHHO HE MOMELYaroTCd B OKHO 6pay3epa, MOXHO
BOCIMO/Ib30BaTbCA coyeTaHnem knasuuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbweHns

MaclTaba oKHa.

Ha M3o6pa>|<eHm|x HWKe npenctaB/1eHO HEeCKOJ/IbKO pa3/IM4HbIX peuenTtopoB, K HUM

HY>XHO nogobpaTb NoaNUCK.

6apopeLenTopbl *

BOJ1IOCKOBbI€ peLenTopbl

oboHaTenbHble peuenTopbl

doTopeLenTopsl

BKYCOBbl€ peLenTopbl

Tenbua MeicHepa

[ocTynHble BapnaHTbl OTBETOB:

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

3a pewenHue 3agaun 3 6anna
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PonauHr n pedonannr

B kauectBe otBeta BBOAUTE HATypa/ibHOe 4YunCJIO. Hukakux nHbix CNMBOJIOB, KpOMe

MUCMO/Ib3yeMbIX AJ18 3aMUCKU YUCAA (B YACTHOCTH, Npobesios), 6biTb He aomkHo. [Ipumep:

30

[MoHMMaHMe Toro, UTo TpéxMepHas CTpyKTypa 6enka MMeeT HenoCpeaCTBEHHYH CBA3b
C ero NepBUYHOMN NOCNEAOBATENbHOCTbIO, MPULIO K YYEHDIM HE CPa3y. DKCMEPUMEHTbI C
AeHaTypauunen 1 peHaTypaumer pasnmnyHbix 6enKos, nposeaéHHble B cepeamHe XX Beka,
nponunm Ha 370 cBeT. Okasanocb, uyto nNpu o06paboTke HEKOTOpPbIX ¢EpPMEHTOB
BOCCTaHaB/MBaKOLWNMM n LeHaTypupYyoWmMm areHTamm (BbI3bIBaAOLLUMM
BOCCTaHOBNEHME AUCynbPUIOHbBIX CBA3EN N pa3BOpaymMBaHME NOAUMNENTUAHON Lenu) nx
aKTUBHOCTb TepsieTcsi, OAHAKO MpW AasbHeMWeM yAafeHUM 3TUX areHTOB aKTUBHOCTb
NMoNHOCTbIO Bo3BpalLaeTcs. Ho sBnseTca v 3To HEKMM HanpaBAEHHbIM MPOLLECCOM, a He
NpPOCTO pe3ynbTaTOM cnyYanHoro obpasoBaHMa aucynbduaHbix ceaszen? Ha aToT
BOMpOC MOXeT 6bITb AOaH yTBep,D,VITeJ'IbeII‘/JI oTBeT, eC/in KOJIMYeCTBO BO3MOXXHbIX
KOMOUHauMN ancynbduaHbIX CBsi3el, KOTopble MOryT obpa3oBaTbCi C/yYaMHbIM
obpasoM, Benuko. Hanpumep, ona 6enka, copepxawero 4 octaTka UUCTEWHA, 3TO
KonuyecTtBo coctaenseT 3. PaccuntanTte ato Konmuyectso ana depMeHTa, cogepiKallero

10 ocTaTKOB LUNCTEeNHa. B oTBeTe npmeeguTe LUenoe 4yncno.

MpaBunbHbIN OTBET:

945

®opmyna Bbluncnenuns 6annos: 0-3 1-0

3a pelweHure 3agaum 3 6anna
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¢epme|-|'ra1'V|B|-|a;| KUHeTUuKa #1190646

B kauectBe otBeta BBOAUTEe HATypa/libHOe 4YunCJIOo. Hukakux nkHbix CNMBOJIOB, KpOMe

MUCMOb3YeMbIX AJ18 3aMUCKU YUCAA (B YACTHOCTH, NpobesioB), 6biTb He aomkHo. [Ipumep:

30

CkopocTb pepMeHTaTUBHOM peakuuu onucbiBaeTca ypaBHeHneM Muxasnuca-MeHTeH:

v — Vma,:v ° [S]
Km + [S]

rae v — ckopocTb peakummn (MKM/MuH), [S] — koHueHTpaums cybeTtpata (MKM), Vi —

MaKkcuManbHasa ckopocTb (MKM/MUH), K,,, — koHcTaHTa Muxasnuca (MKM).

B onbiTe nsmepunnum obpasoBaHMe NpoayKTa 3a KOPOTKNE MPOMEXYTKU BPEMEHM

(HauyanbHasa ckopocTb). [lonyunnu:

* Mpu [S]=100 uM 3a 2 MUHYTbI KOHLEHTPaLUMs NpoAyKTa yBenuumnacs Ha 40 uM.

* Mpwn [S]=300 xM 3a 3 MUHYTY KOHUEHTpauMs npoayKTa yBenuumnacs Ha 90 uM.

Ncrnonb3ya 3Tu paHHble, paccunTante Viar B uM/MunH. OTBeT okpyrnute oo uenoro

3Ha4YeHn4.

[MpaBuAbHbIN OTBET:

40

®opmyna ebiumcnerus 6annos: 0-3 1-0

3a peweHue 3agaum 3 6anna
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