3aJaHUs 0JIMMIIUAAbI IIKOJIBHUKOB «®Pu3Tex.bro» mo 6uosioruu
2019/20 yu.rop,
3aK/II0YUTE/IbHBIN 3TAl

OTBETbI HA 3AJAHHUA A4 9 K/IACCA

3aaanml OJIMMIIHAABI pa3A€/ICHbl HAd TPHA YdCTH:
YacTtb A: 3ajaHUA C HECKOJIBKMMU BepHbIMU OTBeTaMu (Bcero 15 3aganuii: 37,5 6aJ1y10B)
Yacts B: 3asaHus Ha conocTaBsieHus (Bcero 5 3ajanuii: 43,5 6a/1y10B)
Yacts C: 3apgauu co cBOOOAHBIM OTBETOM (Bcero 5 3a/jlaHuii: 66,5 6a/1J10B)
O6uasa cymma: 147,5 6asioB

Bpems Bblllo/IHEHUA 3a4aHUM: 240 MUHYT
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YacTe A. 3ajaHuA C HECKOJIBKUMU BEPHBIMU OTBETaAMHU

Bo Bcex 3a/jaHUsIX JaHHOM YaCTH B HauyaJjle UJET yYCA0BUE, a 3aTeM NATh BApUAHTOB
oTBeTa (nmoj 6ykBamu oT A f0 E). YyacTHHKaM HEOOXOAUMO ONIpEEeUTh, SIBJSETCS
JIU KaXKJbld W3 BAapUAHTOB OTBeTa BEPHBIM (MOAXOAUT IMOJA (GOPMYJIUPOBKY
3a/laHusl) WK HEBEPHBbIM (He MoAXOAUT moj GopMYyJIHUPOBKY 3aZaHus). B kaxaom
3a/laHUM MOXeT ObITh OT 0 10 5 BepHbIX BapMaHTOB OTBETA.

B MaTpule OTBETOB AJIAd KaXAO0r'o BdPHAHTA OTBETA HeO6XO,£[I/IMO OTMETHUTD,
ABJIAeTCAd OH BEPHBIM HWJIM HEBEPHDbIM. ,[[JIH BBOJid OTBE€TAa B MATpHULy LIEJKHUTE I10
HY)KHOI;'I ssyerKe U BbI6€pI/ITe 3Ha4YeHH € M3 BbIIIaJal0oIlero ClincCKa.:

3aganue A1 (ID 1) OTBeT A B C D E

BEPHO
HEBEPHO
€1

3aganue A2 (ID 2) OTH

CHucTemMa OlleHKM:
3a Kak/10e IPaBUJIbHO OTMEUYEHHOE YTBEPXKAEHUE MOXXHO Moay4duTh 0,5 6asia
3a Kaxk/Jloe HellpaBUJIbHO OTMeYeHHoe yTBepxAeHue — 0 6a/1/10B
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3aaanue Al (ID 1)

H3BecTHO, YTO BTOPUYHAasA 06pa3oBaTe/ibHas TKaHb KaMOHH XapaKTepHa AJif1 ABYA0JbHBIX U
rosjioceMeHHbIX. ET0 MO>KHO 0GHapyKMThb Ha cpe3ax CTe6JIs:

A) cocHbI CHOUPCKOU;

B) napaieHbl ApaKOHOBOW;

C) rBO3AMKHU TpaBAHKH;

D) K0JI0KOJIbYMKA CKYYEeHHOTO;

E) mnbipes noasyuero.

3azanue A2 (ID 2)

HekoTopsble pacTuUTe/ibHble KJETKHM HMMEKT OJApeBeCHEBIIYI KJIETOYHYI0 CTEHKY, 4TO

ob6ecrneyuBaeT €l OOJIBLIYI0 TBEPAOCTb, HO U MEHBUIYI0 3JAaCTUYHOCTb. OJpeBecHeHHUe

o6ecneynBaeTCH:

A) 6GOJBLUIMM YHCJIOM CI0€B BTOPUYHOM KJETOYHOU CTEHKH 6€e3 CyL|eCTBEHHOTO W3MEHEHUs ee
COCTaBa 10 CPAaBHEHUIO C IEPBUYHON;

B) yBenuveHueM cofeprKaHUs 11eJIII0JI03bI B KJIeTOYHOU cTeHKe 10 70% CcyXoro BellecTBa;

C) mnogBJaeHUEM B COCTaBe KJIETOYHOU CTEHKU JIUTHUHA;

D) npu nponvThIBaHWU KJAETOYHOU CTEHKH BOCKAMU U KYTUHOM;

E) yMeHblueHMeM KOJIMYeCTBa BOJbl BO BTOPUYHOM KJIE€TOYHOU CTEHKE.

3aaanue A3 (ID 3)

Ha pucyHKe nokasaH ¢pparmMeHT NpoJo0JIbHOIO cpe3a yepe3 NPOBOAAIIMNA NMy4OK. BepHbIMH
yTBEepKJeHUAMU SBJIAITCH:

mra r

A) Tuabl MoryT GOpMUPOBATh KJETKY, IOKa3aHHbIe IMdpaMu 4 U 6;

B) nepBbIM chopMHUpoOBascs NPOBOASAILINN 3JIEMEHT 7;

C) crpesika yka3blBaeT Ha CTPYKTYPY, KOTOPYIO MOXKHO OXapaKTepHU30BaTh Kak MOpY;
D) psivHa YJIeHUKOB COCY/I0B YBeJUYUBaeTcda 0T 1 10 7 N1poBOASALIEr0 3/1eMEHTA;

E) KpacTaxeHHI0 cOCOOHBI COCY/IbL, TOKa3aHHble nudpamu 1, 2, 3.
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3aaanue A4 (ID 4)
3uromop¢HbIN BETOK XapakTepeH A4 (poTorpadum v Ha3BaHMA pacTeHUM COBNAAAIOT):

A) 6opua ki106y4KoBoro (Aconitum napellus);

B) xkanudopHuiickoro megoHocHoro Maka (Eschscholzia californica);
C) rycunoro ayka (Gagea lutea);

D) cuHsKka 06biKHOBeHHOTrO (Echium vulgare);

E) dwuanku 6oaoTtHoH (Viola palustris).

3aganue A5 (ID 5)

/1S KAKUX KJIAaCCOB IOJIOCEMEHHBIX PacCTeHN XapaKTePHbI OABHKHbIE MY>KCKHE raMeThI?
A) ruskrosele (Ginkgopsida):;

B) rHetoBble (Gnetopsida);

C) kopnauTaHToBUAHbIe (Cordaitanthopsida);

D) caroBHukoBbIe (Cycadopsida);

E) xBolinble (Pinopsida).

3azanue A6 (ID 6)
Bbi6epuTe XapaKTepUCTHKHU, KOTOPbIe CBOMCTBEHHbI IIBeTKaM OpXUJHbIX (Orchidaceae):

A) pblIble cUASTYEE;
B) CcIOpOCTBIM 0KO0JIOLIBETHUKOM;

C) axTrHOMOpPOHBKIE;

D) MOryT GBITh CO IIIOPLIEM;
E) TbluMHKA 6€3 TBIYMHOYHOW HUTH.
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3aaanue A7 (ID 7)

BHyTpeHHee OILUIOAO0TBOpeHUEe (BHECEHHE CAaMIIOM CEMEHHOM >KUAKOCTH B MOJIOBble NMYTHU
CaMKH) XapaKTepUu3yerT:

A) 4épHyl0 1aHapUIo;

B) aydasuua (aHTapKTUYECKUU KPUJIb);

C) nayka cepeGpAHKY;

D) [eBATUHUIIYIO KOJIOLIKY;

E) cepyto xaby.

3azanue A8 (ID 8)

KryTuku (peCHUYKH) UCNOJIL3YIOT AJISI HENOCPEJCTBEHHOM A06HIYM NMULU B3POC/IbIe 0COGM:

A) MoJI04HO-6eJ10H NJIaHAPUH;
B) MHOrOILIETUHKOBOIO YepBs cabesLbl;

C) MOpCKOH JIMJIMU aHTE0HA;

D) acuumavu cTUesbl;
E) JaHUeTHUKA 6PAaHXUOCTOMBL.

3aaanue A9 (ID 9)

OAHOC/IOMHBIN 3NUAEPMHUC, BbIAENAI0IUNA KYyTUKYJLy, BCTPEe4aeTcs y npeACTaBUTe/Ien:
A) T'UMIPOUAHBIX;

B) rpeGHEBUKOB;

C) J1IeHTOYHBIX YepBEH;

D) KpyIJbIX YepBeWu;

E) XopaoBbIX.

3aganune A10 (ID 10)

IIporpeccuBHBIMM YepTaMM OpraHU3alMU PpPeNnTU/IMH 10 CPAaBHEHUI0O C 3€eMHOBOJHBLIMU
ABJIAKOTCA:

A) Ha/iM4Me KOHEYHOCTEeN Ha3eMHOT0 TUIIa;

B) pa3BUTHIA IeHHbIN OT/AE] N03BOHOYHUKA;

C) HasM4Me KJI0aKy;

D) Hasvyve HeNnoJIHOM NeperopoKu B XKeJyL09Ke;

E) nuddepenuupoBka 3y60B Ha pe3iibl, KJIbIKY, IPEMOJISIPbI U MOJISIPHI.
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3aaanue A11 (ID 11)

3y6Hasl cucTeMa C XOpOIIO BbIpAaKEHHOM AuacteMod U 1 mapod CWIbHO YyBeJIMY€HHBIX
pe3n0B B KaXK/ 0/ 4eJIICTH CBOMICTBEHHA:

A) wmMenBen 6ypomy;

B) 606py 06bIKHOBEHHOMY;

C) onzaTpe 0OBIKHOBEHHOW;

D) KpoTy 0GbIKHOBEHHOMY;

E) kouike JoMalIHeH.

3azanue A12 (ID 12)

N3yyasa 0co6GeHHOCTM KpaHHa/IbHOI'0 OTAeJa CKeJleTa IpejAcTaBUuTe el pa3/iM4HbIX Theria,
MOXKHO CJeJIaTh BBIBOABI O NOJIOBOM NMPUHAAIEKHOCTH, BO3pacTe KUBOTHOrO, a TaKXKe ero
3KO0JIOTUYECKHX O0COOEHHOCTAX. [0 KaKMM M3 nepedyuc/eHHbIX HUKe NPU3HAKOB HauboJiee
AIOCTOBEPHO MOXKHO oOINpeJje/IMTh I0JIOBYI0 NPHHAAJIEKHOCTh Yy 0CO6Ged OAHOro BUJAA U
OAMHAKOBOro Bo3pacra?

A) pacnoJsioxeHue IJ1a3HUL, Ha Yepene;

B) cTeneHb CTEPTOCTH XKeBaTeJbHOW IOBEPXHOCTH MOJISIPOB;

C) Macca xpycTa/uka;

D) cTeneHb BbIpaXK€HHOCTU CardTTAJbHOIO rpebHS;

E) nokasartesnp Kb/IY (koHana06a3a1bHadA A1MHA Yyepena).

3aaanue A13 (ID 13)

Kakue CTpyKTypbI COCTaBJASKT CTBOJI FTOJIOBHOTO MO3ra 4YeJ/IOBeKa:
A) npoaoaroBaThld MO3T;

B) cpennHuii Mosr;

C) ocTtpoBKOBas (MHCYJIsIpHasi) KOpPa;

D) 6oJsbluKe moJsyiapus;

E) wMocT.

3azanue A14 (ID 14)

Kakue M3 ciefylIiMX CTPYKTYyp OpraHuM3Ma He MCHBITBIBAT BJHUAHUA CO CTOPOHBI
napacuMnaTH4ecKoil HEpBHOM CUCTEMBbI:

A) cepjieyHas MbIIILA;

B) Mo3roBoe BellecTBO HA/INOYEYHUKOB;

C) KOpKOBOe BelLeCTBO Ha/ANOYEeYHUKOB;

D) mnoToBble keJse3bl;

E) MoJiouyHbIe eJe3bl.

3azanue A15 (ID 15)

ITocneacTBUA BHIPAXKEHHOT0 alli/A03a NP MIIEMUYECKOM NOBpPeXAeHNH KJIeTOK MUOKapa:
A) yrHetenue Ca?*-TpaHcnopTUpyOUeld QYHKIMY CAPKOIIa3MaTUIECKOI0 PeTYKYJIyMa;

B) aktuBanusa Na*/K+-AT®a3bl;

C) wuHaKTHUBaIKA JIU30COMaJIbHBIX IpoTea3 U pocdosunmnas;

D) akTuBauus nepeKUCcHOro OKUCIeHUs JUMNU/IOB;

E) cHUXeHHe COKpAaTUTEJbHOU QYHKIIUK MUODUOPHUILIL.
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Yactsb B. 3agaHus1 HA CONIOCTABJ/IEHUS

B 3amaHusx JaHHOW 4YacTM y4YacTHHKAM Heo0XO0JAMMO IpOaHaJIM3UPOBATh
pasJInyHble CXeMbl, PUCYHKH, TAGJUIbl U CONIOCTAaBUTb UX 3JIeMEHThI MEXK/y COOOM.
B kauecTBe oTBeTa B Ka/J0OM 33J]JaHUM YYACTHUKH JOJKHBI 3aMOJIHUTh STYENKH B
TabJIMIe COOTBETCTBHUH.

B MaTpulne OTBETOB [OJAd KaxKAO0ro 3aJdHUA NpHUBE€AC€HA CBOA HMHAWBHUAYAJIbHAA

TabJIMI[A COOTBETCTBHUM — ee M HY)KHO 3alOJIHUTH. [lJis BBOJla OTBeTAa B MATpUILy
IIeJIKHUTE 10 HY>KHOU siyeiiKe Y BbIOepUTe 3HAaUEHHEe U3 BbINA/AI0IIero C1cKa:

3aganue B3 (ID 33)

06pa3s »KU3HHU

(B/H/A)

OTpsapg, HWmaro JInunHka (HUMda)

CTpeko3bl

[Mopénku nycro

BJioxu
Ilyxoe/bl U BIIK

Kitoner
JKecTKOKpbLILIe

JIByKpbLiIble

IlepenoHYaTOKpLLIbIE |

=
~

OTMTmMmoONw>
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3aaanue B1 (ID 31) - MakcumyM 9 6a/1/10B

Ha pucyHKax HWKe NpeJCTaBJIeHbl NMoONepeYyHble Cpe3bl Pa3/IMYHBIX OPraHOB PacCTeHUI,
NpUHAAJIeXKAIUX K pa3HbIM TaKCOHaM. OxapaKTepu3yiTe pacTeHHs, COOCTaBUB NPU3HAKHU

CO Cpe3aMu.

Ecim ykasaHHBI NPH3HAK XapaKTepeH AJis JaHHOTO pacTeHus,

COOTBeTCTBYIOH.IEﬁ fA4YelKe, eCJIM He XAdPAKTEPEH — OTMETbTE «HET».

OTMEThbTE «Ja» B

IIpu3snak

Cpes pacreHus

3

4 5 6

Ha cpese cTebesib TPaBIHUCTOTO PACTEHHUS

Ha cpe3e cTebesb [peBeCHOr0 pacTeHHUsl

[IpoBogsuie TKaHU (QOPMUPYIOT paJUaJbHBIN
NPOBOASAIMHN NYY0K

Tun cTesbl - 3ycTesa

JlaHHOe pacTeHUe He 06pa3yeT [|BETKOB U IJIOJ[0B

OpraH NpUHAAJIEKUAT LBETKOBOMY PAacTEHUIO U3
kjaacca OJHOI0JIbHbIE
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OTBerT:
Cpe3s pacreHus
IIpu3nak
P 1 2 3 4 5 6
Ha cpese cTe6esib TPaBAHUCTOTO paCTEHUS HeT Ja Ja Ja HeT HeT
Ha cpese cTebesib ApeBeCHOT0 pacTEHUS HeT HeT HeT HeT Ja HeT
[IpoBoadIIie TKaHU OPMUPVIOT pPaJuajabHbIU
P AALL N bopmmpy paj Ja HeT HeT HeT HeT Ja
MPOBOAAILIMY IYYOK
Tun cTesbl - 3ycTesa HeT Ja HeT HeT HeT HeT
JlaHHOe pacTeHHe He 06pa3yeT 1IBETKOB U MJIOJ0B HeT HeT Ja HeT HeT HeT
OpraH NpHUHAAJIEKUAT LBETKOBOMY pAaCTEHUIO U3
HeT HeT HeT Ja HeT Ja
kJjiacca OHO0/IbHbIE

Ha pucyHke 5 - smopuuHoe cmpoeHue cmeb.si, 0151 He20 MepPMUH «CMeAa» He NPUMEHUM.

3a Kak/blil BEpHO YKa3aHHbIN oTBeT 1o 0,25 6a1/10B
3a Kaxk/1blil HeBEpHO YKa3aHHbIN oTBeT - 0 6a/1/10B
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3aganue B2 (ID 32) - MakcumymMm 8 6a/110B

Kak wu3BecTHO, IJOJ - 3TO TreHEepaTHUBHbII OpraH NOKPBITOCEMEHHbIX pacTeHMH,
pa3sBUBAKOIIUNCA M3 OJHOI0 LBETKA, COCTOAIUMA U3 OKOJIOIJIOJHMKA (CTEHKHU IJIOAA) M
ceMeHU. CTeHKa IIOAA MOXKET ObITb CyXOM WJIM COYHOM (MACHUCTOHM). YCTaHOBHTE
COOTBETCTBHE MeKAy Ha3BaHHUeM IVIOAA, ero pUCYHKOM U3 TaG/IUIbl U XapaKTepPUCTUKOM.

XapakTep OKOJIOIUIOAHHMKA:
1) cyxoy;
2) COYHBIN (MACUCTBIN).

10
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KosimyecTBO CEMSAH B IJIOJi€:
A) ogHOCEMEHHO;

B) iByceMsiHHOM;

B) MHOroCceMsIHHOM.

HasBaHue mioaa PucyHoK

XapakTep
OKOJIOIJIOAHUKA

Kosim4ecTBO ceMsIH

CTpy4yok

CTpy4doyek

BucaoniogHUK

A6J10K0 WU A06JI0YKO

Bob

CeMfAHKa

MHOTroJ/JIUCTOBKA

KprbliaTka

OTBerT:

Ha3BaHmue nioga PucyHoK

Xapakrep
OKOJIOIJIOAHUKA

KosinyecTBO ceMaH

Ctpy4ok

1

Ctpy4o4ek

BucaonjaogHukK

A6J10K0 UJIU A6JI0YKO

Boo6

CeMAHKa

MHoOro/siMcTOBKa

DT oW 0| m

KpbliaTka

N e N T TN =

> |0 (3> || |o ||

3a KaxkJj0e BEpHO yKa3aHHOe COOTBETCTBHUE IJI0Jla U pUCyHKa (cTosben 1) - no 0,5 6asioB
3a KaXk/l0e BEpHO YKa3aHHOe COOTBETCTBUE IJIOJ|a U XapaKTepa OKOJIOMJIOAHUKA, JI0/1a U

KoJin4ecTBa ceMsiH (cTos61bl 2 U 3) — o 0,25 6a/ioB
3a Kax/|blil HeBEpHO YKa3aHHbIM O0TBeT - 0 6a/1J10B

11
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3aganue B3 (ID 33) - MakcumymMm 10 6a/1710B

Ha wumocTpanuu K 3aJaHU0 NpuBeAeHbl doTorpadpuu MMaro M JUYMHOK/HUMP /Hasaj,
npejcTaBuTe/ e OTPALAOB HaceKOMbIX. COOTHecHMTe HM300paKeHHs C COOTBETCTBYHILMMH
CTPOKAaMH U CTOJIOLLAMM TAOGIUIbI (YaCTh 4Ye€eK JO0/DKHA OCTAThCS MYyCTOM - OTMETbTE HX
CJIOBOM «mycTO»). B mocieaHeM cToi6Le OTMeTbTEe, BeAyT JIM JIMYUHKA U HMaro
U306pAXHCEHHBIX HA CHUMKAX BHUAOB NpPeUMyLeCTBEHHO BOJAHbIA (B) mim HasemHbiii (H)
06pa3 »KU3HU JIU60 CMEHSIOT CpeJy OOMTaHMsA C BOAHOM HA Ha3eMHYIO B XOJe€ >KU3HEHHOTr0

nukia (A).

OTpsap,

JInuunka (Humda)

9 KJIACC

O6pa3 xu3uu (B/H/A)

Ctpeko3sbl

Ilopénku

Baoxu

[lyxoenpl ¥ BILIX

Kunonbl

)KeCTKOKprJIbIe

JIByKpbLible

[lepennoHYaTOKpbL/IbIE

12
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OTBer:

OTpsap Hmaro JInuunka (Humda) 0O6pa3 xxu3uu (B/H/A)
CTpeko3bl yCTO nyCcTO IyCTO
[lopénku H D A

Bnoxu | G H

[Iyxoe/ bl U BIIK nycTO nycTo IyCTO

Kuomnbl E MyCcTO B

KecTKokpblible A C B
JIByKpblLible nyCTO MyCTO yCTO
[lepennoH4YaTOKpHbLIbIE F B H

3a KaXk/l0e BEpHO YKa3aHHOe COOTBETCTBUE OTps/ia U UMaro, oTpsaAa U HUM®nI (cTon6ubl 1 1 2) -
o 0,5 6asyioB

3a KaXkJj0e BepHO YKa3aHHOE COOTBETCTBHE OTPsiJa U 06pasa »Ku3HHU (cTosbern 3) — o 0,25 6asyioB
3a Kak/1blil HeBEpHO YKa3aHHbIN oTBeT - 0 6a/1/10B

O6bpamume 8HuMaHue, Y¥mo no yca08usim 3adaHusi 019 mex ompsdos, npedcmasumeau KOMOpbIX

(HUM@bl uau umazo) He npusedeHbl HA PUCYHKE, 06PA3 HCU3HU YKA3bl8AMb Obl10 He HYNHCHO (m.e.
8bl6paMb «NYCMo»)

13
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3aganue B4 (ID 34) - MakcumymMm 7 6a/1/10B

Onpe,aeﬂnTe, K KaKOMY BHAY )KHBOTHBIX OTHOCATCA NEepeYrnC/IEHHbIE IIPU3HAKH. HEKOTopre
MNPHU3HAKHA MOTYT OAHOBPEMEHHO BCTPEYATbhbCA Y HECKOJIBKHX TAKCOHOB.

IIpu3HaKu:

Hanuuue cabseBUAHBIX JIONATOK;

B cocTaB KOHEYHOCTH BXOJAT pafdaJiiy;

[llefiHBIN OTAEJ OTCYTCTBYET, FOJIOBA HEMOABHKHA;

Kuctb pysuMeHTapHa;

dalaHr0X0XKIEHUE;

Croco6HOCTb U3/jaBaTh 3BYKHW HUXKHEW FOPTAHbIO;

Hau6osbliiee koimyecTBO pOTOPELENTOPOB HA eAMHUILY MJIOLAJH.

NOUTE WD

7KuBoTHbIE:

C) a¢anuna

IIpusHak 1 2 3 4 5 6 7
2KuBotHoe

OTBerT:
IIpusHak 1 2 3 4 5 6 7
2KuBotHoe A B B A E A

3a Kax/1blil BEpHO yKa3aHHbIX OTBeT 1o 1 6asy
3a KaXx/1blil HeBEpHO YKa3aHHbIM oTBeT - 0 6a/1/10B

14
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3aaanue B5 (ID 35) - MakcumymM 9,5 6a/1710B

CooTHecuTe 3HJAOKPHUHHBbIE OpraHbl (MJIM MX CTPYKTypbl) MU TOPMOHBI, KOTOpble OHH
npoAyuMpywT. O6paTuTe BHMMaHHUe, YTO OPraHy MOXKeT COOTBETCTBOBATb HECKOJbKO
FOPMOHOB; OJJHU U T€ K€ TOPMOHBI MOTYT NPOAYIMPOBAThCA B pa3/IMYHbIX OpraHax!

JHAOKPHHHbIE OpPraHbl

T'opMOHBI

1) Hapnoye4HUKH

A) npo/s1aKTUH

2) Anudus (IHUILIKOBUIHASA XKesle3a)

B) comaTocTaTuH

3) l'unodus

C) nporectepoH

4) OctpoBkH JlaHrepraHca

D) ryirokaroH

5) 'mnoTanamyc

E) nodpamuu

6) Anuku F) acTporeHsbl
7) Slu4yHUKHU G) TUPOKCUH
8) Tumyc H) kaibUMTOHUH

9) [lnaneHTa

[) aHaporeHsl

10) llluToBUAHAsA KeJie3a

]) anbaocTepoH

K) TUMONO3THH

L) MeslaTOHUH

OpraHbl 1 2 4 5 6 7 8 10
['opMoOHBI

OTBer:
Opransbl 1 2 4 5 6 7 8 10
[opmonwl | C | E | F | T | J | L B|D|/B|E|I|C]|F G

3a Kak/1bli BepHO yKa3aHHbIN oTBeT 1o 0,5 6a/110B
3a Kax/|blil HeBEpHO yKa3aHHbIM O0TBeT - 0 6a/1/10B
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Yacts C. 3aga4u1 co CBOOGOAHBIM OTBETOM

Bo Bcex 3a/1aHHUAX ,E[&HHOFI 49aCTH B Ha4daJie UAET yCJIOBHUE 3a1a4H, 4 3dTEM K HEMY
3a1d€TCAd HECKOJIbKO BOIIPOCOB. OTBeThbI Ha BOIIPOCBI AOJIXKHbI ObITh 3alMCaHbl B
BUAe TEKCTa. O6paTI/ITe BHHUMaHHeE, 4YTO OTBETbl HaA BOIIPOCbI AOJIXKHbI OBbITh
MAaKCHUMaJIbHO KPAaTKHWMH H IIOJIHBIMHY, CJieayeT n3beraTb O00JILIINX 00'bEMOB TEKCTa
He I10 CYTH 3aldHHOTI'O BOIIpOCa.

OTBeThl Ha BOIIPOCHI AOJI?KHBI ObITb BHECEHbI B MaTpulny B BHAE TEKCTA. Z[JIH
KaxKa0ro 3aaBaeMoro BOIIpOCa €CTb CBO€ IIoJie A4JId OTBE€Ta — BBEPXY 3TOI'0 IIOJIA

yKa3biBaeTcs1 popMyIMPOBKaA BONpoca.

3apanue C1 (ID 41)

1. OnpeJienTe KaKHe OpraHbl H300paXKeHbl HA prucyHKax A, b u B.
3TO OTBET Ha IIepBbIi Bopoc 3a4aHus 1.

2. OnuuIMTE AHATOMHUYECKHE 0COBEHHOCTH, KOTOPhIE 3aMeTHbBI Ha PUCYHKe A (paclioJIoKeHUE XJIOPEeHXUMBbI, THII
IPOBOJANINX MYYKOB U UX PACIIOJIOKeHHE).

3To OTBET HA BTOPOH BoOIpoc 3aaHus 1.
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3aaanue C1 (ID 41) - Makcumym 13,5 6a/1710B

Ha pucyHkax npejcraB/ieHbl oNlepeYHble Cpe3bl 6UJOU3MEHEHHbIX BereTaTUBHbIX OPraHOB
pacTeHuit.

A

i
- \‘\\\\\l "i’ii'ﬁl,'l%j,:ﬂyi}p :

OTBeThTE Ha BOIIPOCHI:

1. OnpepennuTe Kakve opraHbl H300pakeHbI Ha pUCcyHKax A, b u B.

2. OnumuTe aHaTOMUYECKHMEe OCOOEHHOCTH, KOTOpble 3aMeTHbl Ha pUCYyHKe A (pacmoJioxeHue
XJIOPEHXUMBbI, TUI IPOBOAAIIUX IYYKOB U UX PACIOJIOKEHHE).

3. OnuKUTe aHaTOMUYeCKHe 0COOGEHHOCTH, KOTOpble 3aMeTHbl Ha pucyHKe b (k kakoMy kJaccy
[IBETKOBBIX OTHOCUTCSI pacTeHHe, TUIl NPOBOASILIMX MYYKOB U UX PACIIOJIOKEHHE).

4. OnuuIKUTEe aHATOMHUYECKHME 0COOEHHOCTH, KOTOpble 3aMeTHbl Ha pUcyHke B (auddepeHnumanus
NapeHXUMbI, THUI MPOBOJSLIUX MYYKOB U UX PACIIOJIOKEHUE).

5. Kakue 13 npeAcTaB/JeHHbIX OPraHOB SIBJSIOTCS TOMOJIOTMYHbIMU? BUJIOM3MeHEHUEeM KaKoro
opraHa OHU ABJAKTCA?

6. Kakue 13 npe/cTaB/eHHbIX OPraHOB SIBJSIOTCS aHAJOTMYHbIMU? Kakyto cX0/jHy0 QyHKIUIO OHU
BBIIIOJIHAOT?

7. llpy paccMOTpeHUH BUJIOU3MEHEHHBIX OPraHOB, 0 KaKUM KPUTEPUAM MOXXHO OIpeJesUTh
KaKOW BereTaTUBHbIM OpTaH MoABepPrcs U3MeHeHUsIM?

8. OxapakTepu3yiTe M0 ITUM KPpUTEPUAM PUIIOKIAAUM.

17



Omeemul Ha 3adaHus onumnuadst «Puzmex.buo» 3axkaouumenvHolil sman 2019/20 yu.2od 9 KJIACC

OTBerT:

1. OnpegennTe Kakve opraHbl H3006paXkeHbl Ha pUCyHKax A, b u B.

2. OnuumuTe aHaTOMUYECKHE 0CO66HHOCTI/I, KOTOpbl€ 3aM€THbl HAa PHUCYHKeE A (pacnonomel-me
XJIOPE€HXHWMbI, THUII IPOBOAAIINX TYYKOB Y UX PACIIOJIOZKEHHE ).

3. OnuImKuTe aHaTOMUYEeCKHe 0CO6GeHHOCTH, KOTOphble 3aMeTHbl Ha PUCYHKe b (K KakoMy KJjaccy
I[BETKOBBIX OTHOCUTCSI pacTeHHe, THUII TPOBOASIIUX MYYKOB U UX PACIIOJIOKEHUE).

4. OnuIIKTEe aHATOMUYECKHEe 0COOEHHOCTH, KOTOpble 3aMeTHbI Ha pucyHke B (auddepeHumnanus
HapeHXUMbI, THUI TPOBOSIINX NYYKOB U UX PACIIOJIOKEHHE).

5. Kakue u3 IpeacTaBJ€HHbIX OPraHOB ABJIAKOTCA rOMOJIOTUYHBIMH? BI/I,Z[OI/IBMeHeHI/IeM KaKoro

oiraﬂa OHU ABAAI0TCA?

6. Kakue 13 npe/icTaB/ieHHbIX OPraHOB ABJISIOTCA aHaJI0TMYHbIMU? Kaky1o cX0HY1I0 QYHKLUIO OHU
BBIIIOJIHAIOT?

7. llpy pacCMOTpeHUU BUJOU3MEHEHHBIX OPraHOB, MO KAaKUM KPUTEPUAM MOKHO OIpPEJEeJUTh
KaKOH BereTaTHUBHBIN OpraH noABeprcs u3MeHeHUsIM?

8. OxapakTepu3yhTe o 3TUM KpUTepHUAM QUIJIOKIAHUH.
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3aganue C2 (ID 42) - MakcumywMm 19 6a/110B

Kak u3BecTHO B HacTrosinee BpeMs crpentodutsl (Streptophyta) o6beaAUHAIOT B ce6A ABe
rpynnsl pacTeHU#, 3TO COGCTBEHHO Ha3eMHble BbICIIMEe pacTeHuA (3MOpHOPUTHI) U
xapo¢puToBbie BoAOpocaAu (xapodpurtsl). [IpoaHaIU3UPYyATE PUCYHKH KM3HEHHBIX LIUKJIOB
BoJopocau xapsl BpayHa (cieBa) u Mxa ¢yHapum (cnpaBa) ¥ oTBeTbTe Ha Bonpockl. Kpome
TOro, 4YTOOGbI 06OJiee IOJHO OTBETUTb Ha HHUX, HEO00XO0JMMO BCIOMHHUTb HEKOTOpbIe
0COGEHHOCTH CTPOEHM BbICIIMX PaCTEeHHH B LleJI0M.

1. Kakue cxo/icTBa U pa3/invyus Bbl MokeTe OTMETHUTD B }KM3HEHHOM LIMKJIe Xapbl U GyHapuu?

2. Tvn nos0BOro NpoLecca U 0CO6eHHOCTU CTPOEHUS NIOJIOBBIX KJIETOK?

3. YTo M0OKHO CKa3aTh 0 ;OMHOCTHU JJaHHBIX opraHu3MoB? [losicHuTe CBOM OTBeT.

4. YeM NpUKpemJSAOTCA yKa3aHHble pacTeHUs K CyO6CcTpaTy, Kakhe OCOOEHHOCTU CTPOEHUS M
bYHKIIMU 3TU OpraHbl UMET?

5. Kakue nosioBble opraHbl 06pa3yoT JJaHHble BU/Ibl? YKaXKUTe CTpOeHHe U QYHKLIUH.

6. Kakre 0co6eHHOCTU CTpOEeHHS KJIeTOK Xapbl Bbl MoxeTe Ha3BaTh (00LKe U cieliuaibHble)?
7.4To AOMOJHUTENBHO 00'beIUHSET Xapy U BhICIIHE PACTEHUS?

8. llepeuucaute y xapbl (1iudpsl), a y ¢yHapuu (6yKBbI) CTPYKTYpPHI (-y), C AUIJIOUJHBIM Habop
XpoMocoM?

OTBerT:

1. Kakue cxoacTBa U pa3indyug Bel MOXKeTe OTMETUTD B XKU3HEHHOM I[MKJIe Xaphbl U
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2. Tun nosoBoro onecca u 0COOEHHOCTH CTPOEHUSI MOJIOBBIX KJIE€TOK?

3.4YTo MOXXHO CcKa3aTb O JJOMHOCTH JAaHHbIX opraHiu3MoB? [losicHUTe CBOI1 OTBET.

4. YeM NpUKPEIJIAIOTCA YKa3aHHble pAacTeHHs K CyOCTpaTy, Kakhe OCOOEHHOCTH CTPOEHHs U
HKIMU 3TU OPraHbl UMEIOT?

5. Kakue noJioBbie opraHbl 06pa3yoT JaHHbIE BI/I,Z[bI? YKaxkuTe cTpoeHHe U

6. Kakre 0cO6eHHOCTH CTPOEHUS KJIETOK Xaphbl Bbl MOXkeTe Ha3BaTh (00IHe U cielaabHbIe)?

7.410 JOIIOJIHUTEJIbHO O6’be,[[I/IHHEET Xa Y BbICIIKE pacTeHusa?

8. llepeuncaute y xapbl (1iudpsl), a y dyHapuu (6yKBbI) CTPYKTYpHI (-y), C AUIJIOUAHBIM Habop
xpomocom?

20



Omeembl Ha 3adaHus oaumnuadst «Pusmex.Buoy 3akaouumenvHowiii sman 2019/20 yu.2o00 9 KJIACC

3aaanue C3 (ID 43) - MakcumymM 16 6a/1710B

HemepTuHBI — THN XMIIHBIX 4YepBed HESACHOTO CHCTEMAaTUYeCKOro MOoJI0XKeHHUS.
BoJIBIIMHCTBO HaceJisgeT MOPCKOe JHO, HEMHOTHe Nepellid K OOUTaHHI0 B IPECHbIX BOJaX U
B Ha3eMHO-BO3JAYIIHOM cpeje, psAJ MOPCKHMX BHAOB aJanTHPOBAJICA K >XU3HHU B COCTaBe
IVIAaHKTOHA. Pazmep oco6eil pa3HbIX BUAOB COCTaBJsieT OT 1-2 cM A0 AecCATKOB MeTpoOB. B
nepeAHeil 4acTH TeJla MMeeTCsl YHUKAJIbHBIM OpPraH — CJO0XKHO YCTPOEHHbIH XO0O0OT,
CNIOCOOHBINA BTATUBATHCA B 0COOYI0 NMOJIOCTh (PUHXOLE/NB) M BbIOPAChIBATbhCA AJIS 3aXBaTa M
006e3aBM>KMBAaHUS )KepPTBbI.

Tesi0 MOKPBITO OAHOCJOWHBIM KOXHbIM 3MUTeJHEeM (3NMAEPMHCOM) CO MHOXKECTBOM
pecHMYeK U MUKPOBOPCUHOK, KYTHUKYJly HEMePTHHbl He BblJeasawT. [lox snmuaepmucom
pacnoJjiokeH TOJICTBIM CJI0M COeJMHUTEJbHOM TKaHHM, B KOTOpBIN MNOTrpy>KeHbl TeJja
»KeJIe3MCThIX KJIeTOK 3MUAepMHCa, U He MeHee 3 CJ10€B MbIIL, (KOJIbLEBbIX, AUAarOHA/IbHBIX,
NpoAo0JibHbIX). OGIIMpPHaAsA MOJIOCTh TeJia OTCYTCTBYeT: NMPOCTPAHCTBO MeXJy OpraHaMu
3aMoJIHEHO COeJMHUTE/IbHOM TKAaHbIO (MapeHXUMOH).

BbICTMNKA cocyaa

MWKPOBOPCHUHKN

PECHWYHARA KNETKa

cobupartenbHbli kaHan

HeMmepTHHBI 06/1aa10T GUKPYJIATOPHOM («KKPOBEHOCHOM») CUCTEMOM, TOMOJIOTHUSI KOTOPOI C
CUCTE€MaMM OPraHoOB APYTrux 6eCO3BOHOYHBIX A0 CUX MOP OCTAETCA NpeAMeTOM AUCKYCCHH.
B TUIMYHOM BapuaHTe OHAa COCTOUT U3 ABYX GOKOBBIX COCYJ 0B U FOJIOBHOM JIAKyHbI, HHOTJa
HMEeKTCA JONOJHEHUA B BHJEe HENAapHOro CIMHHOIO M NMapHbIX NMONepeYHbIX COCyAoB. B
IJla3Me LUPKY/JMPYIOT HeCKOJIBKO BU/J0B KJIETOK, B TOM 4YHCJe coAepKallluX reMorJio6uH.
Heo6GbIYHOM O0COGEHHOCTBIO COCY/ OB SIBJISIETCA HAa/IM4We Yy HUX COOCTBEHHOW BHYTpPEeHHeM
BBICTHJIKM U3 KJeTOK. C 60KOBBIMH COCYAAMM acCOLMHMpPOBaHaA BblJe/IMTe/IbHAsA CUCTeMaA.
OHa npejcTaB/ieHa NOTPYKEHHBIMU B COCY/Jbl KJIETKAaMH C HECKOJbKMMH XTYTHUKaMH U
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OKPYXAWIIMM 3TH JKFYTHKH KOJIBIIOM MHUKPOBOPCHHOK. C MHMKPOBOPCHHKaMHU
KOHTAaKTHPYKT CBEPHYTbIe B TPYOKH KJIETKH KaHAJIOB, OTKPbIBAIOIIUXCS Ha MOBEPXHOCTH
TeJ/la NAapHbIMU OTBEPCTUSMMU.

HemepTuHBl pa3jesbHONOJIbl. MHOTrOYHC/JIEHHbIE TMOJIOBble Kejie3bl CHMMETPHYHO
pacnoJioKeHbl 10 GO0KaM TeJia MeXX/Jy KapMaHaMHM CKBO3HOTO KUIIeYHHKa. ONJI0A0TBOpeHe
HapykHoe. YacTb HeMepTHH B Pa3BUTHM MPOXOJAMUT CTAAUI0 NMWIHAWSA — HANOMHHAKIIEH
Tpoxodopy IJIAHKTOHHOW JIMYUMHKH CO CJeN0 3aMKHYThIM KUIIeyHUKOM. Hesagosro amo
oceJlaHUs B I3NUAEPMUCEe NWIHAUA O0O6pa3yeTcsi HECKOJbKO BISIYUMBAHUM, KOTOpbIe
MOrPYy>KalTCA B MOJIOCTh TeJla U 06XBAaThIBAKT KHIIEYHUK CO BCEX CTOPOH, 06pa3ys TeJio
MOJIOAON 0co6u. OcTasbHble YAaCTH NWJIHUAUSA COPACBIBAIOTCS, A MHOTAA U MOXHPAKOTCA
MOJIOA0¥W HEMEPTUHOM.

[10/1b3ysICh TEKCTOM U COOCTBEHHBIMU 3HAHHUSIMH, OTBEThTE Ha BONPOCHI:

1. HecMoTpssi Ha MArKOCTb IOKPOBOB, KpPYINHbIe pa3Mepbl, a 3a4acTylw elE€ Hu SPKYH
JeMaCKUPYOIIYI OKpPAacKy, HEMEPTHUHbI NPAKTUYECKU He MMEKT eCTeCTBEHHbIX BparoB. Kakum
06pa3oM HeMepTHUHbI MOTYT 3alMUIATHCA OT XMIHUKOB? Kak Ha3bIBaeTCs OKpPACKa, yKa3blBarolast
NOTEeHILMaJIbHOMY arpeccopy Ha ONMacHOCTb JJAHHOI'0 opraHu3ma?

2. BHe BCAAKOr0 COMHeHHUs], HeMePTHUHbI OTHOCATCA K YUCJY CaMbIX JJIMHHBIX )XMBOTHBIX. [Ipy 3TOM
MOILIHO pa3BUTasA MyCKyJaTypa M03BOJIIeT UM U3MEHSTh JJIMHY CBOEro Tesja B HECKOJIbKO pas. C
y4éToM MOpdOPU3N0JI0TUIECKON OCHOBBI YAJUHEHUS U COKpAILleHUS] TKaHEeHN NMPeaJoKUTE METO/,
KOTOpPbIN MO3BOJINWJ Obl CTAHAAPTU3UPOBATH U3MEPEHUE JJIUHbI TeJla HEMEPTHH U AaBaJl Obl JIETKO
BOCIIPOM3BO/IMMbl€e pe3yJibTaThl.

3. Kako#l k/acc mapeHXMMaTO3HbIX KUBOTHbIX 00J1aflaeT CXOJHbIM C HEMEPTHHAMH CTPOEHUEM
anuAepMUCca YW ONOPHO-ABUraTesJbHOro amnmnapara’? [lo aHaJOrMM C 3THM TUIIOM >XUBOTHBIX
NpeinoJIOKUTE, KAKUM 00pa30M HEMEPTUHBI MOTYT JABUTAaThCS 110 JHY.

4. Kak B 300J/10TMY Ha3bIBAETCS MOJIOCTD TeJIa, 06J1a/latolasi BHyTPEHHEN BbICTUJIKON U3 KJIETOK? Y
KaKHX KUBOTHbBIX OHa OepéT Ha cebs QYyHKIMIO TlepeHoca KUCI0POoJa U MUTATE/bHbIX BELeCTB M0
Teny?

5. Kak Ha3bIBaeTcsl BHYTPEHHsISI KJIeTOYHAsA BBICTHUJIKA UICTUHHOW KPOBEHOCHOU cucTeMbl? B Kakoi
rpymnie *XUBOTHbIX OHA UMeETCS B OOJIbIIMHCTBE COCY10B?

6. Kak Ha3biBaeTCs ONUCAaHHBIM B TEKCTE TUIl BbIJEJUTEJbHOW CUCTEMBI? Y NMPECHOBOJHBIX U
Ha3eMHbIX HEMEPTHH KOJIMYEeCTBO PECHUYHbIX KJETOK B COCTaBe OpPraHOB BblJeJIEeHUs
MHOTOKpPAaTHO yBesnunBaeTcs. C kakod QyHKIMel BblJeJMTeTbHON CUCTEMBI 3TO CBSI3aHO?

7. llosioBbIe KeJie3bl HEMEPTHUH PACHOJIOXKEHBI CUMMETPHUYHO BJO0JIb OCH TeJsa. Kak HasbiBaeTcs
TUI [JIBYyCTOPOHHENW CUMMETpPUH, MNPHU KOTOPOM OpraHbl MOBTOPSAKTCA BJOJIb IJIOCKOCTU
cumMmeTtpun? Has3oBuTe He MeHee 2 OpPraHUM3MOB M3 pa3HbIX THUIOB, 4Ybs IMOJIOBas CHUCTEMa
XapaKTepHU3yeTCcs MOJ0OHBIM CTPOEHUEM.

8. Kak HasbiBaeTcs 1mpolecc, B X0Je KOTOpPOro TMpPOBU30OpPHbIE (JIMUMHOYHBIE) OpraHbl
No/iBepraloTcs 6bICTPOMY paspylleHUto? Ha3oBUTe He MeHee JIByX OPraHU3MOB U3 JPYTHUX THUIIOB,
KOTOpbIe NPOXOJSAT B PA3BUTHUH Yepe3 MoA00HbBIN NMpPoliecc.

OTBerT:

1. HecmoTpss Ha MATKOCTb IIOKPOBOB, KpyIHble pa3Mepbl, a 3a4acTyl elmé U SPKYI0
JIeMaCKUPYIOLIYI0 OKPAaCKy, HEMEpPTHHbI MPaKTUYEeCKH He HMEIOT eCTeCTBEHHbIX BparoB. Kakum
06pa30M HEMEPTHHbBI MOTYT 3alUIIATbCS OT XUITHUKOB? Kak Ha3bIBaeTcs OKpacKa, yKasbIBarolas
OTEHIIMAJIbHOMY arpeccopy Ha OMacHOCTb IAHHOT'0 OpraHu3Ma?

BbljlesieHe $II0BUTOM CJIM3M NMOKPOBaMHM Tesia (B TEKCTE PACCKa3bIBAETCS PO >KeJIe3UCThbie
kaeTku) (1 6asa). Jlpyrde crnocobbl 3alMThI: MOCTOSHHOE OOWTaHHWE B TPYAHOAOCTYIHbBIX
nycroTax (1iessx), 3aKanblBaHWe B IPYHT B JIHEBHOE BpeMs, OOLIYI SAOBUTOCTh TKAaHEH WJIU
3alUTYy C noMmolnbio xXo6oTa (mo 0,5 6asia, Bcero 1 6as). Okpacka amoceMaThyecKas, WJIU
npeaynpexjatomas (1 6asn).
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2. BHe BCSIKOro COMHEHUS], HEMEPTHHbBI OTHOCSATCS K YUC/IY CaMbIX AJMHHBIX >KUBOTHBIX. [Ipy 3TOM
MOILHO pa3BUTasi MYCKyJlaTypa MO3BOJISIET UM U3MEHSTh JJUHY CBOEro Tesja B HECKOJIbKO pas. C
y4éToM MOpPoPHU3M0JI0TUIECKON OCHOBBI YAJUHEHUS U COKpALeHUs] TKaHEeH MpeJJioKUTe MEeTO/,
KOTOPBIH MO3BOJIMJI Obl CTAHAAPTU3UPOBATh U3MEpPEHHE JJIMHbBI TeJla HEMEPTHH U JlaBaJl Obl JIETKO
BOCIIPOU3BOJUMbI€e PE3yJIbTaThI.

3. Kako# kJjacc MMAPpEHXNMATO3HbIX »KHWBOTHBIX 0611a,qaeT CXOAHbIM C HEMEPTHHAMHU CTPOCHHUEM
MUaepMHrcCa M OIIOPHO-ABUIAaTEJIbHOI'O armapaTa? [lo aHa/OrMM C 3THM THUIIOM >XHUBOTHBIX
npearnoJjioxKUTe, KAKHUM 006pa30M HEMEPTHUHBI MOTYT ABUTaTbCA 11O JHY.

4. Kak B 300J10r'MU Ha3blBaeTCs MOJIOCTh TeJla, 06J1aato1asi BHYTPEeHHEeH BbICTUJIKON U3 KJIeTOK? ¥
KaKHX )XUBOTHBIX OHa 6epéT Ha cebs QyHKIUIO TepeHoca KUCA0po/ja U MUTATEbHbIX BEIECTB 110
Teay?

5. Kak Ha3bIBaeTcsl BHYTPEHHSS KJIETOYHAsA BbICTHUJIKA UICTUHHOW KPOBEHOCHOU cucTeMbI? B Kakoit
rpymnie >XUBOTHbIX OHA UMeEeTCs B O0JIbIIMHCTBE COCYL0B?

6. Kak Ha3biBaeTCsl OMHCAHHBIM B TEKCTe THII Bbl,[[eJIPITeJIbHOﬁ cucreMnbl? Y MNpeCHOBOAHLIX H
Ha3€eMHbIX HEMEPTHH KOJIM4eCTBO PECHUYHBIX KJIETOK B COCTaB€ OpPraHOB BbIJAe€J/JI€EHUA
MHOT'OKPATHO YBEJINYHNBAETCA. C kakou HKHHeﬁ BbIAEJIHTeﬂbHOﬁ CUCTEMBI 3TO CBSI3aHO?

7. llosoBBIe xesie3bl HEMEPTUH PaACIOJIOKEHbl CUMMETPUYHO BJI0JIb OCH TeJsa. Kak HasbiBaeTcs
TUIl JABYCTOPOHHEW CUMMETPHUH, MPU KOTOPOM OpraHbl MOBTOPSAKOTCA BJOJb IJIOCKOCTH
cuMmMeTpun? HasoBHTe He MeHee 2 OpPraHM3MOB K3 pasHbIX THIIOB, Ybs I0JIOBasg CUCTEMA
XapaKTepU3yeTcss N0J00HbIM CTPOEHHEM.

8. Kak HasbiBaeTca 1mpolecc, B XOJe KOTOPOro MpOBU30OpHbIEe (JIMYMHOYHbIE) OpraHbl
H0/IBeprarTcsl 6bICTPOMY paspylueHr0? Ha3oBUTe He MeHee /IByX OPraHM3MOB U3 JIPyTUX TUIIOB,
KOTOpble NPOXOAAT B pa3BUTHUH Yepes3 N0A06HbIN Ipolecc.
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3aganue C4 (ID 44) - MakcumywMm 10 6a/1710B

llepes, BamMum Ha pHCYHKaxX H300pakeHa BHYTPEHHsSsI INOBEPXHOCTh JBYX OPraHOB,
NPUHAAIEKALMX K Pa3/IMYHBIM CHCTEMAaM OJHOTO OpraHU3Ma.

\. . N 4 G_“__- -~ Ty = - B3 -

Hcnosib3ys cBOM 3HAaHUSA 00 0CO6EeHHOCTAX MOPGO/IOTUM U CHCTEMATHUKH OIpeJe/IuTe:
1. Y10 3TO 32 Oprauel?

2. K kakuM cucteMaM NpuHaZJ/exaT JaHHble OpraHbl?

3. [IpeanonoxuTe, Kakyto GQYHKIUIO BbINOJHAET UMEHHO Takass popMa NOBEPXHOCTH opraHa?
4. Ilo pucyHky b onpezenrTe noATUN U KJ1acc opraHnsMa. CBou oTBeT 060CHYHTe.

OTBeT:

1.4YT10 3TO 32 OﬁFaHbI?

2. K kakuM cuctemaMm IIPpHUHAAJJEeXAT JaHHbIEe Opl"aHbI?

3. HpeAHOJIO)KI/ITe, KaKYyIo HKI WO BbIINTIOJTHAET HMEHHO TaKad @OpMa IOBEPXHOCTH opraHa?

4. Tlo pucyHky b onpeaenuTe moATHUI U Kjaacc opraHiu3ma. CBol OTBET 0O00CHYHTE.
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3aganue C5 (ID 45) - Makcumym 8 6a/1/10B

Teopus nocrossHHOro noJisa lonagmana-XoaxkkuHa-KaTtna nocrympyer, 4To yepe3 MeMGpaHy
KJIETKU B MOKOE TEeKyT TPU He3aBUCHUMBIX JPYr OT Apyra TOKa - KaJiMsl Hapy»Ky, HaTpud U
XJIOpa BHYTPb, — 4YTO OOYCJIOBJIEHO NPOHMLAEMOCTbI0 MeMOpPaHbl K 3TUM HMOHAM U MX
KOHIEHTPALMOHHBIMM rpasgueHTamMu. IloreHuuana nokos (I1I), corinacHo JaHHOM Teopuwu, -
3TO NOCTOSAHHBIM O BeJIMYMHE NOTEeHLHUaJs, CO3J4aBaeMbli OAHOBpeMeHHON aAuddysuen
yepe3 MeM6paHy uoHoB Na*, K+, CI.

IIIl pacCYUTHIBAKOT 10 YPAaBHEHUIO:

R-T In PK [K+ ]Hap + PNa ' [Na+ ]Hap + PCl ' [Cl_ ]BHyTp
F-Z p, -[K+]Bmp +P, -[Na” Ly T Py - [C17]

[TI1=

Hap
rae R - yHuBepcasibHas rasoBas nocrosgHHaa [~8.314 [x/K*moas], T - Temnepatypa (B
KenbBuHax), F - yucao ®apages [96 485 Kin/mosb], Z - 3apsaj voHa, P - npoHUILaemMocThb
MeMOpaHbI AJI1 COOTBETCTBYIOIMX HOHOB.

OTBeTbTE Ha BONPOCHI:

1. Uccnenys meMm6panbl nepexBaToB PaHBbe, Bbl skcnepuMeHTa/IbHBIM NMYyTeM yCTAaHOBWJIH, YTO
BHEKJIETOYHble KOHIIEHTpALlMy KaJsiusl, HaTpus U xjopa AJs HUX paBHbl 2.5, 145 u 110 MM, a
BHyTpukJeTouHble - 140, 10 u 10 MM, coorBeTcTBeHHO. Takxke BaM H3BeCTHbl IOKa3aTesx
NPOHHUIIAEMOCTH UOHOB AJ1s1 JaHHbIX MeMbpaH: Pk=1,0; Pna=0,04; Pc=0,2. YeMy paBeH nmoTeHIAal
NOKOs1 MeMOpaHbI nepexBaTa PaHBbe?

2. Kakoii MoJsieKy/JsIpHBIA KOMIIJIEKC WrpaeT BeAyIyl0 pOJib B CO3JaHHM M NOJAJep:KaHUU
noTeHLMaa nokosA? OnuuIMTe 3TaNbl ero paboThl.

OTBer:

1. Uccnenys memb6panbl nepexBaToB PaHBbe, Bbl skcnepuMeHTa/IbHBIM NyTEM yCTaHOBHWJIHM, YTO
BHEKJIETOUHble KOHILIEHTpallMyd KaJsiusl, HaTpUs U xjopa AJjsg HUX paBHbl 2.5, 145 u 110 MM, a
BHyTpukJeTouHble - 140, 10 u 10 MM, coorBeTcTBeHHO. Takke BaM u3BeCTHbI IOKa3aTesd
NPOHUILIAEMOCTU UOHOB JAJs1 AaHHbIX MeMbOpaH: Pk=1,0; Pna=0,04; Pci=0,2. YeMy paBeH noTeHIAal
MOKOsI MeMOpaHkI lepexBaTa PanBbe?

2. Kakoil MoJieKyJIIpHBIM KOMILJIEKC WUIpaeT BeAyIIYI0 poOJib B CO3JJaHUM W MOAJEpPKaHUU
IoTeHIMaJa mokoa? OMUILKTE 3Talbl €ro padoThl.
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