BCEPOCCHUMCKAS OJIMMITMAJIA IIKOJIbHUKOB
[10 BUOJIOT'HH 2021-2022 r., 8 KITACC
MYHULIMIAJIbHBINA 3TAI

Yacte 1
Bam mnpensnararwrcsi TectoBble 3agaHusi ¢ BbiOopom OJJHOI'O INPABUJIBHOI'O
BAPHUAHTA OTBETAa U3 YeThIPEX. 3a KaXKAbli BepHbIH 0TBET BbI NoJyunTe 1 0asu.

1.  Ilpouwmraiite  orpeiBok u3  kHuru  Kapnma  IMummepa  “Muxpokocm”.
B yrny onmHoit u3 nabopatopuii YHHBepcUTEeTa INTata MUYWTaH B HJICAJTLHOM Kpyre
MOKa4YMBaeTcss HEOONbIION cToMmMK. Tam Ha OpOWTAanbHOM IIeHKepe (BCTpSIXUBATEIE)
YCTaHOBJIEH JIECATOK KOJIO ¢ OynboHOM. JKUAKOCTh B HUX BpalllaeTcsl MO KPYyTy HAealbHbIM
KOHYCOM 0€3 eIMHOT0 BCIUIECKA MM MOPIIMHKY. B kax o konde — muunapast E. coli. 3a
HUMHU yXaXuBalOT O6uosor Puuapn Jlencku m komanjga 1abOpaHTOB M CTyJIEHTOB. BHemrHe
9KCHepuMeHT JICHCKH BBITJISITUT TOYHO TaK e, KaK Ipyrue 0eCUnCICHHBIE SKCIEPUMEHTHI,
MPOXOJIAIINE B Pa3HbIX yroikax mupa. Ho ecTh 0AHO O4YeHb Ba)KHOE OTJIMYME. TUMUYHBII
akcrepuMeHT ¢ E. coli MokeT mpomoimkaThes BCEro HECKOJIBKO YacoB. 3a 3TO BpeMsi KOMaH1a
YUEHBIX MOKET IPOrHATh OaKTEePHH IO JJAOUPHUHTY WM BBIPACTUTH UX 0€3 KUCIOPO/1a, YUTOObI
IIOCMOTPETh, KaKHe€ IeHbI IPU ITOM BKJIIOYATCS, a Kakue BbIKJItouaTcs. [lomyunB nocrarouno
JAHHBIX, YTOOBI PA3TISAACTh CUCTEMY, YUCHBIE 3aMUCBHIBAIOT PE3YyJIbTaThl U U30ABIAIOTCS OT
Oaktepwii. A BOT dKcrepuMeHT B Jabopatopuu Puyapma Jlencku Obut HadaT B 1988 1. n
MPOJIOJKACTCS 10 CHX TIOp, XOTsA cMeHUI0Ch yike 40 000 mokonenuii E. coli.

JleHCKM Hadal CBOM O3KCIEPUMEHT ¢ enuHu4yHOi Oaktepum E. coli. On momectun ee B
CTepWIbHYIO YamKy [leTpu u mo3BoJIuI AETUTHCS 10 00pa30BaHUsl MHOKECTBA UJACHTUYHBIX
KJIOHOB. OTH KIJIOHBl CTajid pOJOHAY&IbHUKAMH |2 OTHENbHBIX — HO TI'€HETHYECKU
UJCHTUYHBIX — JIMHUHN. JIEHCKHM TOMeCTH KaKIyr M3 3TUX JIMHUI B OTAEIBHYIO KOJIOY.
OTMeHHB OECKOHEYHOE CaxapHOe MUPIIECTBO, KOTOPhIM E. COli, kak mpaBuiio, HaCIaX a0 TCs
B sabopatopusix, JIGHCKM Mocaauia CBOMX MHUKpPOOOB Ha TOJOAHYIO OueTy. Bo BTOpoit
MOJIOBHHE JIHS Yy OakTepuid KOHUMJach Tioko3a. Ha cinexyromee yrpo Jlencku nepenec 1%
yleJeBIIuX OakTepuil B HOBYIO KOJIOY CO CBEKUM 3amacoM caxapa. [lepuoanuecku JleHcku u
€ro CTYJEHTbl W3BJIEKaIU M3 KaxJ0M KOJIObI HEMHOro OaKTepuil M 3aKjaJblBaIM HUX Ha
XpaHEeHHE B MOPO3WIBHHK, TOTJa KaK OCTAJIbHbIE OaKTepUH B KOJIOAX MPOJOKAIN CIOKOWHO
pa3MHO)KaTbcs. BpeMs ot Bpemenu JIeHCKH pa3MopaxuBail KaKyr-TO 4aCTh CTapOM KYJIbTYPBI
U JaBajl OakTepusiM BO3MOXHOCTb BBIUTM M3 aHaOuo3a, BHOBb HayaTh IUTAaTbCi U
pasmHokatbes. [Tocie 3Toro oH cpaBHUBA MPEIKOB U TOTOMKOB. J{0BOJIBHO ObICTpO JIeHCKH
BBISICHWJI BaXKHBIHM (DakT: OaKTepUU-TIOTOMKH HE ITOX0KH Ha CBOMX IPEIKOB. B yacTHOCTH, OHU
B JiBa pasza KpymnHee U pa3MmHoxarorcsi Ha 70% ObicTpee. Kpome Toro, oHuM cTaHOBSITCS
npuUBepeUIMBLI B efie. Ecu KopMHUTh UX JIOOBIM APYTUM CaxapoM, KpOME TJIFOKO3bI, OHU
pacTyT MelJIeHHEe, YeM UX MPEAKU B TaKUX K€ yCIOoBHsX. M1 HEeKoTopble U3 HUX MyTHPYIOT
3HAYUTENBbHO ObICTpEe, UeM OaKTEepUU UCXOTHON JINHUM.

K xakomy THIy epeMEHHbBIX MOKHO OTHECTH U3MEHEHHE CKOPOCTH Pa3MHOKEHUs OaKkTepuil
B ONMCBIBAEMOM JKCIIEPUMEHTE?

a) He3aBUCUMas NEpEeMEHHas;
0) 3aBucuMas epeMeHHas,

B) KOHTpOJIbHAS MEepeMeHHas,
r) He3HayuMmasl IepeMeHHasl.



2. B KaKOM UCIIOPYCHHOM MPOAYKTE MUTAHKS BO3MOYKHO OOHAPYKUTh MUKPOOPTaHU3MbI TOTO
ke MopdoTHIa, 9To N300pakeHsl Ha POTO?

a) B3IyBIIUECS MSCHBIC KOHCEPBHI,

0) wucnopTuBIIascs OeTOKOUYaHHAs KaIlyCTa;
B) 3aIlJICCHEBEIbIN XJIeO,

I) 3aBETPCHHAs TOBSIMHA.

3. Kakoit u3 nepeynciaeHHbIX MUKPOOPIaHU3MOB MOXKET OBITh OTHECEH K MPOKAPUOTUYECKUM
poAyIeHTaM (OTHIECKOH 30HBI BOJIOEMOB?

a) xiamupomonana (Chlamydomonas sp.);
0) cennas namouka (Bacillus subtilis);

B) cnupyiuHa (Arthrospira sp.);

r) dyjaecHas majgouka (Serratia marcescens).

4. Tlnox wmanarackapckoro pactenust Adansonia sp. MOxeT ObITh OXapaKTEepU30BaH C
MOpP(}OIOrn4ecKoil TOUKH 3peHHUs CACAYIOIUM TEPMUHOM:

a) BCKpBIBAIOLIMICS;
0) COYHBIN,
B) MHOTOCEMEHHOI;
r) CcOOpHBIH.

5. Kakum OoTaHMYECKUM TEPMUHOM MPABUIIBHO HA3BaTh OTMEUEHHYIO CTPEIIKON CTPYKTYpY?



a) YalleIUCTHK;

0) kartadwu,

B) TOKPBIBAJIBIIE,

I) JUCTOYEK MOTYaIIHS.
6. Cunsk oObikHOBeHHBIH (EChium vulgare) umeer mnpuMedaTenbHBI BEHYMK - OH
3UroMOp(HBIA M SPKO OKpAIIeH B CHMHUU 1BeT. KcTaTh, CHHSK SIBIISETCS MPEICTaBUTEIEM
cemeiictBa bypaunukoBble. Kakoe mopdornoruyeckoe omvcaHue JIMCTa MOAXOTUT 3TOMY
PACTEHUIO?

it

a) JIMCTOBasl MJIACTMHKA CHHSIKA MMEET MapajliesIbHOE KUIKOBaHUE;
0) MOBEPXHOCTH JIMCTA MOKPHITA KENE3UCTHIMU TPUXOMaMHU,

B) pacTeHHE MMEET LEeNbHbIN Kpail TUCTOBOH MIIaCTUHKHY,;

I') IO Kparo JIMCTOBOH MJIACTUHKU PaCHOIararoTCsl UMb,

7. Pactenus u3 poaa TaxusS OTHOCSTCS K TOJOCEMEHHBIM. BriOepuTe BepHOE yTBEpKIECHUE O
npeAcTaBiIeHHOM Ha poTorpadun Tuce.




a) BIKM3HCHHOM ITMKJIC MPEO0IafaeT cTaaus raMeTopura;

0) MIOABI pAacTeHHs COYHbIE U HMEIOT SIPKYI0 OKpacKy, MPUBJIEKAIOUIYI0 BHHUMAaHHE
pacIpoOCTPaHUTEIIEH CEMSIH;

B) KOpHH THCA UMEIOT 00pa30BaTEIbHYIO TKaHb KaMOWii,

I) BCEMCHax y TaxXuS pa3BHBACTCS 3apOJbIII, UMEIOIIUI IUTOK.

8. Kakoe yTBepxkaeHHe O OecmoiioM pa3MHOXKEHHWU TpubOa, MPEJCTaBICHHOTO Ha (¢oOTO,
SBIISIETCS. BEPHBIM?

a) OTCYTCTBYET;

0) obecrnieuynBaeTCs KOHUINOCTIOPAMH;
B) o00ecre4nBaeTCcsi aCKOCIIOPaMHU;

r) obecnednBaeTcs 6a3uANOCIIOPAMHU.

9. Kakoil u3 mnepeducieHHbIX TIpubOOB He crocobeH 00pa3oBbIBaTh CTPYKTYpY,
IIPE/ICTABICHHYIO Ha PUCYHKE?

a) MaciEHOK;,
0) MyxoMop;
B) Oemblii rpuo;
I') IIaMIIMHBOH.

10. Kakoe BemiecTBO mpeobianaeT B KIECTOYHOH CTEHKE Y IMPEICTaBHTENEH TPYMIBI, Yei
YKU3HEHHBIA IUKJI IPECTABIIEH HA PUCYHKE?



a) arap-arap;
0) cuiIMkar;
B) ICJUIIOJI03;
I') JIUTHHH.

11. Ha mutrocTpaniui U300pakeHo KUBOTHOE. McXxoas U3 0COOCHHOCTEH ero CTpOCHHUs, OHO
CKOpee Bcero oOMTaeT B:

a) TOJIIE TPYHTA,

0) Ha3eMHO-BO3JYIIHOU cpejie;
B) TOJIIIE BOJBI;

I) JApYTruxX OpraHu3Max.

12. V3BecTHO, 94TO KOHIICHTPAITUS BBIJCIIIEMON MOYH 3aBHCHT OT Cpeibl OOnTaHwms. Beioepute
OTBET, I'I€ JIMYMHKU KOMapOB PACIIOJIOKEHBI B IOPSIAKE BO3PACTAHUS KOHLIEHTPALUU MOYH.

a) COJIOHOBATOBOJIHBIE JIMUUHKHU, MOPCKHE JIMYUHKH, TPECHOBOIHBIC JIMUUHKH,;

0) MOpCKue TWYMHKH, TPECHOBOIHBIC THUYNHKH, COIOHOBATOBOIHBIC JTHUNHKH;

B) MPECHOBOJHBIC JMYUHKHU, COJJOHOBATOBO/IHBIE JINYNHKH, MOPCKHUE TMUYUHKH;

I) MOpPCKHE JIMYUHKU, COJTJOHOBATOBOJHBIC IMUYUHKHU, IPECHOBOIHBIEC TUUUHKH.

13. 13 nepedncaeHHBIX OPTaHU3MOB B YEJIOBEKE Ha B3POCIIOH (ITOJIOBO3PENOi) CTaIi OOBIYHO
He oOHTaeT:

a) DXHMHOKOKK;

0) TEYCHOUHBIN COCATBIITHK;

B) deJOBeuYecKas acKapuiaa;

r) IIUPOKUI JIEHTEL.

14. Ha pucynke wu300pakeH OpraH IEPBUYHOBOJHBIX IO3BOHOYHBIX >KUBOTHBIX.
[Ipenmnonoxure, kKakyro (QyHKLIHIO BHIIOIHSET 1aHHAs CTPYKTypa?



BHyTpeHHUI kaHan

HBPBHbIe BOJIOKHA

CTPYKTypa SBIII€TCA XEMOCCHCOPHBIM OpraHOM M  IO3BOJIIET KUBOTHOMY
BOCIIPUHUMATH KOHLICHTPALUIO KUCIOPOAA U COJIU B BOJE;

CTPYKTypa SBISICTCA OpPraHOM BHEIIHEH CeKpenuu W BbIOpAchIBA€T B Cpemy
CUTHAJIBHBIE MOJIEKYJIBI B OTBET HA U3MEHEHHME COCTaBa BOJbI BO BHYTPEHHEM KaHaJIE,
CTPYKTypa SIBIIICTCSI MYJIbTH(QYHKIHMOHAIBHBIM OPraHOM, CIHOCOOHBIM pa3inyaTh
Kosie0aHUs BOJIbl, @ TAK)KE U3MEHEHUS B €€ TeMIIepaType U JaBJICHUH BOJIBI;
CTPYKTYpa SIBIISICTCA 3ByKOBOCIIPMHUMAIOIIUM OPTraHOM.

15. Ha pucyHke npe/cTaBiieHa Yellysl ONpeaeIeHHON IPpynbl pel0. YKaKuTe, OpraHy Kakoi
CUCTEMBl Yy OTHUX pbI0 Takas 4dellyss TOMOJOrMYHAa (UMEET CXOJHOE CTPOEHUE U
MIPOUCXOXKICHHE).
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Bup ¢ noBepxHOCTU MpoaonbHbi cpe3

OINIOPHO-JIBUTATENLHON CUCTEMBI;
MHIIEBAPUTETBHON CUCTEMBI,
BBIJICJIUTEIILHON CUCTEMBI,
HEpPBHOU CUCTEMBI.



Yactp 2

Bam npennararrcs tecrosblie 3a1annsg ¢ MHOXKECTBEHHBIMU BapuanTtamu oTBeTa
(ot 1 mo 5). 3a kaxknoe 3a7aHue BbI MOJYyYHTEe MAKCUMYM 2 Oasuia (mo 0,4 3a kaxkgoe
BEpPHOE COOTBETCTBHE).

1. Berpeua ¢ ueryummmu Adansonia siiisieTcst HacTosiiei ynadeit. Hekotopsie BUIBI 3TOTO
poaa pacnyckaroT 1BeThl Bcero Ha 30 cexyHa!

Kakue ctpykTypbl, oOo3HaueHHble Ha ¢ororpaduu OykBamu A-J], HMEIOT JUCTOBYIO
npupoy?

a) A;
0) b;
B) B;
r)I;
1) .

2. Kakue yTBepxaeHus 0 OaKTepuu, MPeACTABICHHONW Ha PHCYHKE, BEPHBI?
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a) cmocoOHa OOWTATh B IBIXATEIIbHBIX MYTAX YEIOBEKA,

0) MpeuMyIIECTBEHHO OOUTAET B BOJIE;

B) OTHOCHTCS K TOH K€ IKOJOTHUECKOU TpyIIe, 4To ¥ BoibBOKC (VOIVOX Sp.);
I') OCYIIECTBISIET CIIUPTOBOE OPOKEHUE;

n) crocoOHa K nuddhepeHITUPOBKE KIETOK.

3. Kakue yTBepkaeHus o Bo30yauTesne 3a00yieBaHUS PHIO, MPEICTABICHHOM Ha PUCYHKE U
oTHocseMcs k rpynne Oomycota, BEpHbI?



a) KJIETOYHAas CTEHKa COCTOMT U3 LIEJUTIOJIO3bI,

0) B IKM3HCHHOM ITMKJIC MTPEO0IIaacT raruionIHAast CTaIs,
B) B KM3HEHHOM IIUKJIE OTCYTCTBYIOT )KT'yTUKOBbIE CTA]IUU;
I') KJIETKU HE coJiepKaT 0pOpMIICHHOE SIPO;

1) TaJJIOM MPEJICTaBJICH XOPOILIO PA3BUTHIM MHIICIIUEM.

4. KakuMu BeliecTBaMH M3 TIEPESYMCICHHBIX TPECTABIICHHAS HA PUCYHKE IMPOKApUOTHYCCKAS
BOJIOPOCIH MOXET CHa0KaTh MUKOOUOHT B JIMIIAHHUKE?
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a) BUTAMHHBI TPpyNIbl B;

0) caxapamu,

B) MPOJIYKTaMH a30T(HUKCAIINH;
I') XOJIECTEPUHOM,;

1) TUTMCHTaMH.

5. Ha pucynke mpeacraBieHa cxema CTPOCHHUSI OpraHU3Ma Ha MoIepedHoM cpese. Beibepure
BEPHbIE YTBEPKJICHUS 0 CTPOECHUU u ouosiorun AKHUBOTHOTO.

a) OOLIMPHO pa3BUTas BTOPUYHAS MOJIOCTh TEJa,

0) opraHbl BbIJEJIEHUS HA B3POCIION CTaANU MeTaHEPPUINY;

B) B 3aJHEH TPeTH Tejia pa3BUBAETCs MapeHXUMa,

I) KHIIEYHUK 3aMKHYTbIN, HETIEpeBapEHHbIE OCTATKU MUILU BbIBOJSATCS YEPE3 POT; 8
1) KPOBEHOCHAasl CUCTEMa 3aMKHYTasl.



Yacrts 3

BaMm npeasiarawTcs TecToBbIE 3aJaHus B BUAe cy:KIeHUid. [[Jisi Kaxa0ro yrpep:kieHus
cJeAyeT OmpeneuTh, BepHOE OHO (1a) WM HeBepHoe (HeT). 3a Kax/aoe 3a/JlaHHE BbI
MoOKeTe MOJYYuTh 1 6asuI.

1. Xnomuatauk (Gossypium sp.) u 6a06ad (Adansonia sp.) OTHOCATCS MO COBPEMEHHBIM
MOJICKYJISIDHBIM JIaHHBIM K OIHOMY cemeiictBy ManbBoBeie (Malvaceae). Crenka mioaa
XJIOIYATHHUKA, B OTINYKE OT I10]a 6a00aba, BCKPBIBAIOTCS 3-5 CTBOPKAMH.

2. B ocHOBe CTp DBI 63KTCH3J'ILHOI>1 KJICTKHU, 0003HaYECHHOU CTPCJIKaMU, JICKUT aKCOHEMaA.



3. [T1o10BBIE TENIa aCKOMHIICTOB COCTOSIT M3 TPEX Pa3HbIX MHUIICITHEB.

4. CTpyKTypbl, yKa3aHHbIE CTPEIKAMHU - PELENTaKyJIbI.
5. I'onoBOHOTHE MOJUTIOCKM OOMTAIOT MCKIIOYUTEIBHO B MOPSIX UM HE BCTPEYAIOTCS Ha CyIe
WM NIPECHBIX BOJOEMAX

10



Yacte 4

BHecure oTBeTHI B COOTBETCTBMU C TPeOOBAHUSIMM 3aJaHMil. 3a KaxK/Ia0e NpPaBUJIbHOE
cooTBeTcTBHE BbI Mosyunte 0,5 6asa.

1. Usyuure nuarpamMmbl IIBETKOB pacTeHus A u3 cemeiictBa MakoBele (Papaveraceae) u
pactenus b u3 cemeiictBa Kpecrousernsie (Cruciferae). ConocraBbre OIMMCaHUsi CTPYKTYPBI

IBCTKA COOTBCTCTBYIOIIHNM PACTCHUAM.

Pacrenue A:

Pacrenue b

OKOJIOLIBETHUK COCTOUT M3 JINCTOYKOB OJIHOTO THIIA.

AHJpo1neil COCTOUT U3 CPOCIIUXCS] THIYMHOK.

[[BETOK pa3BUBAETCS B IUIOJ CTPYYOK.

BHyTpeHHHUI Kpyr CTEpUIIBHBIX 3JIEMEHTOB COCTOMUT M3 YETBIPEX
JIMCTOBBIX OPraHOB.

I[BETOK COAEPKUT THIYMHKU JIBYX TUIIOB - JUIMHHBIC, HAPYKHBIEC U
KOPOTKHE, BHYTPEHHHUE.

OKOJIOLBETHUK 9TOTO pacT€HUs UMEET 3 Kpyra 3JIEMEHTOB.
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2 .Ha pucyHke n300pakeHbl TMUMHKU Pa3TMYHBIX )KUBOTHBIX. COMOCTAaBhTE TMUYMHKY M THIL, K
KOTOpOMY OHa IPUHAJIEKHUT.

l"’»

Tun Konpuatsie uepsu (Annelida)
Tun Yiennucronorue (Arthropoda)
Tun Mosuttocku (Mollusca)

Tun [Tnockue yepsu (Platyhelminthes)
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