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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. BMONOrna

Enunblii rocy1apcTBeHHBIH 9K3aMeH
no BUOJIOT'N

HUHCTpYKIHSA 10 BHITIOJTHEHAI) PadOThI

OK3aMeHaIMoOHHas padoTa COCTOUT M3 IABYX YacTel, BKIFOYAIOIUX B ceOs
28 zamanmii. Yacte | comepxkut 21 3amaHme ¢ KpaTKuM oTBeToM. Yacte 2
COZIEP>KUT 7 3alaHuM C pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHne >K3aMEHAIMOHHON paboTHl MO OWOJOTHH OTBOAUTCS
3 gaca 55 muHyT (235 MHHYT).

OTBETOM K 3aJJaHHSM 4YacTh | ABJISETCS MOCIEI0BATEILHOCTD IUQP, YUCIO
unu cioBo (cioBocoyeTanue). OTBET 3aMUIINTE MO MPUBEAEHHBIM HIDKE
obpasiaM B Iojie OTBETa B TeKCTe paboThl Oe3 MpoOenoB, 3alsITBIX U JPYTHX
JIOTIOJTHUTEIBHBIX CHMBOJIOB, a 3aTeM MEPEHECUTE B OJ1aHK 0TBETOB Ne 1.

| KOMEMHATHWMBHAA

Omer: 2331 319 3 3 |

Omer | 7| 4| 6 ;|3L'|5
A|B(B|T|O

DTBET:;J_EJEQHZHEE

3amanus yactu 2 (22-28) TpeOyrooT MOJTHOTO OTBeTa (JaTh OOBSCHEHHE,
omnvcaHWe WM OOOCHOBAaHME; BBICKa3aTh M apryMEHTHPOBAaTh COOCTBEHHOE
MHeHue). B 6manke otBeToB Ne 2 yKakuTe HOMEp 3aJaHUS M 3AIHIINTE €ro
MOJTHOE pelICHHE.

Bce Omanku EI'D 3amonHsAioTcs SApKUMH — YEPHBIMA
JlomyckaeTcst HCTIONb30BaHKE TENICBOIM MITM KallIIIPHOH PYYKH.

[Ipy BbIMOTHEHUM 3alaHUH MOXKHO MOJIB30BATHCSI YEPHOBHKOM. 3amMcH
B YePHOBHKE, 2 TAK/KE B TEKCTE KOHTPOJIbLHBIX H3MEPHTEIbHBIX MATEPHAIOB
He YYUTHIBAIOTCS NPH OLlCHUBAHNHU Pa0dOTHI.

Bamnel, nmomydeHHsle Bamu 3a BBIONHEHHBIE 3aJaHUs, CyMMUPYHOTCS.
TTocTapaiiTech BBIIOJHATH KaK MOXHO OOJIbIIIE 33JaHUi 1 HAOpaTh HAauOOJIbIIIee
KOJIMYECTBO OaNIoB.

ITocne 3aBepmieHns pabOTHI MPOBEPHTE, YTO OTBET HA KaXKIOE 3aJaHHE B
6mankax orBeToB Nel u Ne2 3ammcaH o nNpaBUIEHEIM HOMEPOM.

YCpHUIIAMHU.

Kenaem ycnexa!
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Yacrp 1

Omeemamu K 3a0anuam I1-21 aenawomca nociedosamenbHocms uugp,
YUCI0 UL C1060 (CN060COUemanue). 3anuuiume Omeensvl 6 O OMEEmog
6 mexcme pabomut, a 3amem nepenecume ¢ BJIAHK OTBETOB N 1 cnpasa
OM HOMEPO8 COOMEEMCMEYIOWUX 3A0AHUTl, HAYUHAA C NEPBOIl KAemoyKu,
0e3 npobenos, 3anamulx u_Opy2ux OONOJAHUMENAbHBIX cUMBE0106. Kascowvii
CUMGONl  nuwiume 6 OMOEIbHOU  Klemouyke 6  COOmeemcmeuu

C npUBeOéHHLIMU 8 DSIAHKe 00pazuamu.

PaccmotpuTe Tabnumy «YpOBHH OpraHU3aIlH XKUBON MaTepHUU» W 3aIIOJHUTE
MYCTYIO YUKy, BIINCAB COOTBETCTBYIONINN TEPMUH.

Yposenn IIpumep
buocdepnsrii Buorennoe BemecTBo
? JIbBBI 0HOTO Ipaiijga

OTBeT:

3KCH€pI/IM€HTaT0p TIOMCCTHJI CyXHC JIbHAHBIC CCMCHA B HpO6I/IpKy 1 Harpesasl ux
Ha OrHE 10 06yFJII/IBaHI/I$I.

Kak IIpU 3TOM U3BMECHATCA KOJIMYECTBO OPraHMYCCKUX BEHICCTB U KOHUCHTPALHA
MUHEpaJIbHBIX COJIeil B ceMeHax?

I[J'IH Ka)K,I[Oﬁ BCJIMYHHBI OIPEACTINTE COOTBGTCTByIOH.II/Iﬁ XapakKTep €€ U3BMEHECHUS:

1) yBenmuutcs
2) yMEHBIIUTCS
3) He U3MEHHTCS

3anumure B TabnMIly BbIOpaHHBIE HU(PBI I8 Kaxaol BenuuuHbl. Lludpsr B
OTBETE MOTYT IIOBTOPSITHCS.

KomuaectBo OpPraHnv4eCKux B-B KOHHCHTpaIII/IH MHHEPAJIbHBIX cojen

B knerke mmcra Tomara 24 xpomocombl. Kakoii Habop XpoMocoM HMeeT
SIMLIEKJIeTKA 9TOro pacTeHus? B oTBeTe 3anummure ToabKO KOJIMYECTBO XPOMOCOM.

OTBeT:
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. BMONOrna

Omnpenenute BEpOSTHOCTD (B MPOIEHTAX) MPOSBICHUS JOMHHAHTHOTO (DCHOTHIIA
B IIOTOMCTBE OT CKPELIMBAHHS T'€TEPO3UTOTHBIX YKUBOTHBIX IPH HEMOITHOM
JOMHHHUPOBAaHUH. B OTBET 3aIuImTe TOJIHKO COOTBETCTBYIOIIEE YHCIIO.

Ortser: %.

Paccmompume pucynxu u epinonnume 3ad0anusn 5 u 6.

Kakum HOMCPOM Ha PUCYHKEC 0003HAYEHO pacTeHue, UMCIOIICC I_[BCTOK?

OTBeT:

YcTaHOBUTE COOTBETCTBHE MEX/Y NPU3HAKAMHU U PACTEHUAMH, 0003HAYEHHBIMA
mudppamu 1 ¥ 2 Ha PHCYHKaxX BHIINIE: K KKAOH MO3WIUH, TAaHHOH B IEPBOM
cToudne, moadepuTe COOTBETCTBYIONIYIO TIO3UIIMIO M3 BTOPOTO CTOJIONA.

MPU3HAKHU PACTEHUSA
A) oTHOCHUTCS K CIOPOBBIM 1
b) npeobmanaer aumuionaHas cramus cnopodura 2) 2

B) nBoitHoe omnonoTBOpEeHUE

I') puzonns

J1) mapaiienabHOE )KHWIKOBaHHUE JIMCTHEB
E) nns onnopoTBopeHus Hy>KHa BoJia

A[B|[BI|[T[O]E

OTBerT:
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Bce NEPCUYUCIICHHBIC HUIKC MTPU3HAKU, KPOME TpéX, HCIOJIB3YHOTC IJIA OIIMCAaHUs
KpUCT MHTOXOHﬂpHﬁ. OnpeaenI/ITe TpU NPHU3HAKA, «BBINAJAKIIHNX» N3 0611161"0
CIIMCKa, " 3allMIIIMTC B Ta6n1/1uy III/I(l)pI)I, 104 KOTOPBIMH OHU YKa3aHBI.

1) HamOobIIas CKIaAU4aTOCTh HAOMIOACTCS B MBIIIICUHBIX KICTKAX
2) mnpoucxoaut cuntes ATO

3) mpoucxoaut cuHTe3 aneTmi-KoA

4) SABISFOTCS NPOW3BOJHBIME BHYTPCHHEH MEMOpPaHBI

5) orpaHMYHMBAET KJIETKY OT IUTOILIA3MbI

6) TPOUCXOAMT PACIUEIUICHHUE TIIFOKO3bI

OTBeT:

YcTaHOBHUTE HOCIIEIO0BATENBHOCTD COOBITHH, TPOUCXOIAIINX B POLIECCE NETCHHS
KJICTKH MUTO30M. 3aIMIIUTE B TAaOJIMILy COOTBETCTBYIOLIYIO ITOCIIENOBATEIEHOCTh
rbp.

1) KOMIaKTH3aLHs XPOMOCOM

2) JeJeHHe UUTOILIA3MBI

3) ¢opmupoBaHHuE AACPHON 00OTOUKU

4) BBICTpaMBaHUE XPOMOCOM IO KBATOPY KICTKH

5) ABMXXEHHE XPOMOCOM K MOJIFOCaM KIIETKH

OTBeT:

Bribepure Tpu BepHBIX OTBETa M3 IIECTH U 3alMIINTE B TaOnMIly mU@pLI, 0T
KOTOPBIMH OHH YKa3aHBbl.

Hcnapenue Boabl pacTeHUSIMHU (TpaHCTIUPALHs):

1) cmocobCTByeT TPaHCIIOPTY BOIBI OT KOPHEH

2) mpoTeKaeT ¢ OJMHAKOBOI HHTEHCHBHOCTBIO Ha IPOTSIKEHHU CYTOK
3) yMeHbIIAeTCs B BETPEHYIO COJHEUHYIO OTOLY

4) perynupyercsi OTKPbIBAHHEM H 3aKPBIBAHUEM YCTHHUI]

5) obecnieunBaeT TEPMOPETYIISLIUIO

6) yrHeraet nporecc GOTOCHHTE3a

OrtBeT:
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. BMONOrna

VYcTaHOBUTE COOTBETCTBHE MEXKY HMPH3HAKAMH M THIIAMH JKHBOTHBIX: K KaKI0U
MO3UILUH, TaHHOH B TIEPBOM CTOJIOIIE, TOJ0EPUTE COOTBETCTBYOLIYIO TO3UIIUIO 13
BTOPOT'O CTOJIONA.

HOPU3HAKH
A) me3ornest
B) crpekarenbHble KIETKH
B) nBycTOpOHHSSA cUMMeTpus Tena
I') rmoTka
J1) HepBHas cucreMa tuddy3HOro Tumna
E) BblaenurensHas cuctemMa

THUIIBI ’KUBOTHbIX
1) KumeyHonomnocTHele
2) Ilnockue uepBu

3anumure B Ta6J'[I/II_[y BbI6paHHbIe EHQQLI o4 COOTBETCTBYOIIUMU 6yKBaMI/I.

A|B|B | T || E
OTBerT:
YcranoBure I10CJIEIOBATEIBLHOCTD TaKCOHOMHYECKUX HanMMEHOBaHHUI
J)KUBOTHOTO, HAYMHAasi C CaMmMoOro MAaJIeHbKOTro. 3amuiiuTe B  TaOauiy

COOTBETCTBYIOIIYIO MOCIIEI0BATENLHOCT LUAPD.

1) Komrausu

2) Turp

3) MirekonuTaromnye
4) Yccypuiickuit TUTp
5) XwuiHeie

6) XopaoBbie

OrtBerT:

BLI6epI/IT€ TpH BCPHBIX OTBETA U3 IICCTHU U 3alIUIINTEC B Ta6nnuy EI/IQQLI, o1
KOTOPbBIMU OHU YKa3aHbI.

Kakwne xocTr 00pa3yroT rpyIHyIO KJIETKY YeIoBeKa?

1) nomatku

2) KIOYHIIBI

3) péodpa

4) rpynuHa

5) rpyaHbIe NO3BOHKU
6) noKTeBas KOCTb

OTBerT:
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YcTaHOBUTE COOTBETCTBHUE MCKIOY (l)yHKIlI/IOHaJ'ILHI)IMI/I OCOOEHHOCTAMH H
(bOpMeHHLIMI/I QJICMCHTAMU KPOBHU 4YCJIOBCKA: K KaXX10M IIO3UIIHH, JaHHOW B
NEPBOM CTOHGHC, nouGepHTe COOTBETCTBYIOLIYIO NO3UILINIO U3 BTOPOT'O croybna

OCOBEHHOCTHA ®OPMEHHBII DJEMEHT
A) no3peBatoT B TuMQoy3nax u TUMyce 1) JeHKOIUTHI
B) umeroT popmy maacTuHKH 2) TpOMOOIHUTHI
B) cmocoOHEI k arommro3y 3) 3pUTPOIHTHI
I') sxxuByT 110-120 nreit
) mmeroT sapo
E) obecneunBatoT IMMYHHBIH OTBET

3anuniure B TabNUIy BEIOpaHHBIE HU(PHI 110]] COOTBETCTBYIOIUMYU OyKBaMHU.

A[B|B|[T|A|E

OTBeT:

YcTaHOBUTE MTOCIIEI0BATENBHOCTD MPOLECCOB MIPU MHUIIEBAPEHUH B MOJIOCTH PTa
U TJIOTKE YeNIOBEKa. 3alUIINTe COOTBETCTBYIOLIYIO TOCIEI0BATEIBHOCTD LUPP.

1) mumeBoi KOMOK Ha KOpHE SI3bIKa

2) TpUIIOJHATHE TOPTAHU

3) TepBUYHBIN 3TANl XUMHYECKOW 00PaOOTKH ITHTIH
4) npoTasKUBaHWE MUIIH B TIOTKY

5) 3akpbITHE BXOJa B TOPTaHb HAATOPTAHHUKOM

OtBeT:

[Mpounraiite Tekcr. BwiOepure TpH TPEANIOKEHHs, KOTOPHIE OIMCHIBAIOT
IKOJIOrHYeCKHI KPUTEPUil BHAA. 3aNUIINTE B TAOJIHUILY HUQPHIL, IO KOTOPBIMU
OHM YKa3aHBI.

(1) O drnope u payHe TIPOLLIBIX MTOX CBUAETEIBCTBYIOT BUIBI-PENHKTEL. (2) K
PEIMKTaM OTHOCST, HalpuMep, rarrepuio. (3) 1o ApeBHee MPECMbIKAIOIIeecs
XMBET B TiyOokux Hopax. (4) K BumaM-sHAEEMHKaM OTHOCAT YTKOHOCA,
*uBYyIIero B Boze. (5) ExunHa u yTkoHOC, )KMBOTHBIE NIokIacca [lepBo3sepu,
oburator B ABctpanmuu u Homoit 3emanamu. (6) ExumgHa, B oTimume ot

YTKOHOCA, OOWTAeT Ha CyIIe.

OtBeT:
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YcTaHOBHUTE COOTBETCTBHE MEXy MPUMEPaMU U IBOJIOLHOHHBIMY NPOLeCCaMU YcTaHOBUTE MOCIEN0BATENbHOCT 3BEHBEB MHUIIIEBOH IIETH. 3aIMIINTE B TaOIHILY —]
(popmamu 3BoMIOIMHM): K KaXJOH IO3MLMUM, JAHHOHM B NEpBOM cTojOIE, COOTBETCTBYIOIIYIO MOCIEA0BATENLHOCTD IIHQD. oY)
noadepuTe COOTBETCTBYIOIIYIO IO3UIUIO U3 BTOPOTO CTOIONA. 1) Kopuiyn m
IIPHMEPBI ®OPMBI SBOJIIOLUH 5 oy L
) BopoOeit <
A) KOHEYHOCTb KPOTa U JIaCThl KUTA 1) xoHBepreHIus B 1t
B) xalpsl paka u OKyHs 2) TUBEpreHIUs 5 6 U
B) GerarenbHbIe KOHEUHOCTH XyKa U ). 60xbA KOpOBKA O
Jarsl cobaku 5) pacrenue o
I') XpBIIO NTUIBI U JIETYYEH MBIIIN O
JI) rma3a ocbMuHOra u opia Orser: L
3anummire B TaOJIUITy BEIOpaHHbIEC U(PHI I10]] COOTBETCTBYIONIMMH OYKBaAMH. %
A|B|B | T | J §<
Orser: [Mpoananmusupyiite Tabnuiry «OpraHOMIB SYKAPHOTHIECKON KIIETKNY. 3aIOTHATE
MyCThIe SYEHKU TaONHMIBI, MCIOJB3Ysl TEPMUHBI, NPUBEAEHHBIE B crucke. J[ng A
BeiGepute Tpu BEpHBIX OTBETA U3 MIECTH U 3aMHUIIUTE HU(PHI, 01 KOTOPHIMU OHU Ka)kJOH siueiiku, 0003HaueHHOW OYKBOM, BBIOEPUTE COOTBETCTBYIOLINI TEPMHH U3 S
yKa3aHbl. PEIIOKEHHOTO CITUCKA. <
K ocHOBHBIM MeXaHH3MaM yCTOHYMBOCTH OMOC(EPB OTHOCST: Opranonn Jlokanu3anus B KjIeTKe DyHKIHUSA zZ
» 10
1) TMOCTOSHCTBO NOCTYIUIEHUS CONHEYHOM SHEPIHU (A) UTOIMIA3MA curTes ATD N
2) obpa3oBaHHe OUY€Hb OOJBIIOTO KOJINYECTBA OPTaHUIECKUX BEUIECTB N
HHU3KYIO TI KTUBHOCTh
3) HH3KYIO IIPOXY oc I'panymnsapuas SI1C (b) TPaHCHOPT B-B —_
4) HepaBHOBECHOE COCTOSHHE MEXIY 00pa3yIOIIUMUCS B-BaMU M UX PACX0A0M —_
5) pasHOOOpa3ue OHONIOTHIECKUX BHIIOB o
6) KpyroBOPOT BEUICCTB KrneTouHslii ieHTp [UTOIIa3Ma (B) oo
—
Orser: CHHCOK TEPMHHOB: —
I
1) OKHCIIEeHHE TIFOKO3bI ——
YcTaHOBUTE COOTBETCTBHE MEXAy NpHMEpaMH W BeUIeCTBaMU Omocdepsl: K 2) puboCcOMBI ==
Ka)XKIOH MO3WLUH, TAaHHOW B TIEPBOM CTOJIONE, MOJOEPUTE COOTBETCTBYIOIIYIO 3) pacuierieHue IoJUMEPOB —
MO3UIIMIO U3 BTOPOT'O CTOJIONA. 4) MUTOXOHIPUS =
MPUMEPBI BEIECTBA BUOC®EPBI 5) cuHTes GuonomMepos —
A) MHHepaJIbI 1) kocHOe 6) snpo =
B) Mosutrocku 2) KHBOE 7) umToNnamMa
B) Kopasubl 8) obpaszoBaHue BepeTEHA JEIEHUS
I') rpanut 3anumure B TabnuIy BEIOpaHHBIE HUQPHI 10T COOTBETCTBYIONIMMHU OyKBaMH.
[1) 6akTepun
A|b|B
A|B|B|T |1 Ortser: —
OrtBeT: —
o . . EaE
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[Ipoananusupyiite rpadpux «BopkuBanune myduiona B JIOHZOHCKOM 300mapkKe».
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Bribepure yTBep)KaeH!sI, KOTOPbIE MOXHO C(OPMYIMPOBAThH HA OCHOBAaHUHU
aHaJIM3a IOJTyYeHHBIX Pe3yIbTaTOB.

1) c yBemu4eHHEM BO3pacTa BEDKHBAEMOCTh ITaJaeT

2) TOJNOBWHA U3 POAMBIIMXCS ocoOei mpoxkuBaroT 100 mecses

3) rubenp ocobelt MOCTETIEHHO HApacTaeT

4) Oompiias 4acTh 0COOEH JOXKHUBAET JI0 IECSATH JIET

5) B HcclleIyeMOH IpyIie )UBOTHBIX CPEIHUI BO3pACT COCTaBISAET 2 roja

OTBeET:
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Yacrp 2

Jna 3anucu omeemos na 3adanus dmou uacmu (22—-28) ucnonvzyiime
Bb/IAHK OTBETOB A 2. 3anuwiume cuauana Homep 3aoanusn (22, 23 u
m.0.), a 3amem pa3zeépHymolii omeem Ha Hezo. Omeemul 3anucwvléaiime

uémKo u pazoopuueo.

B 1880 r. pycckuit Bpau H.W.JlyamH mpoBén skcmepumeHnT. OmHy Tpymmy

71a00PaTOPHBIX MBIIIEH OH KOPMIJI HaTYPaIbHBIM MOJIOKOM (3TH MBIIIN XOPOIIO
pociu ¥ OBIIH 3J0POBBIMH), @ MBIIIN BTOPON TPYMNIIBI OIyYand OCIKH, XKUPEI,
YTI€BOABl M MHHEpAJbHBIE COJH, BBIACICHHBIE M3 MOJIOKA M OYHUILEHHBIE OT
npuMmece (3T MM Oonenu u ymupanu). Kakoi mapamerp 3amaéres
SKCTIEPUMEHTATOPOM (HE3aBHCHMas IIEpEeMEHHas), a KaKoil MeHseTcs B
3aBHCHUMOCTH OT 3TOro (3aBucumas mepeMmeHHas)? Kakoil BBIBOJ MOI caenarth
H.JM.JIlyann mo uToram cBoero skcrnepuMmeHTa? Kak Ha3bIBalOTCS IMPHUMECH,
ynanéHHble U3 MUIIM BTOPOM rpynmsl Mbimeid? Kakyio ¢yHKIHMIO B OpraHu3me
OHU BBINMONHAIOT? [ToyeMy MX OTCYTCTBHE MM HEJOCTATOK IIPUBOSAT K OOJIE3HAM
U cMepTu?

HasoBure xi1ace, K KOTOPOMY OTHOCHTCSI H300pa’keHHOE Ha PUCYHKAX XKHBOTHOE,
Y IPU3HAKY BHEIITHETO CTPOEHHS, II0 KOTOPBIM 3TO BO3MOKHO oIpeaenTh. Kakne
IpUCTIOCOONIEHNST BO BHEIIHEM CTPOEHHH C(HOPMHPOBAINCH y HETO B CBS3U C
oONTaHWEM Ha OTKpPHITBIX mpocTpaHcTBax cymu? Ilox nelicTtBuemM Kakoro
TJIaBHOTO (haKTOpa SBOJIIONNHU OHU c(HOPMHUPOBAIHCEH?

Ob6cyxpaeHne 3agannin: https://vk.com/topic-40390678 48115506
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r.

BMonorna

Haiinure Tpm ommbOku B mpuBeaéHHOM Tekcte «KopeHp». YkaxuTe HOMepa
Npe/I0KEHHUH, B KOTOPBIX C/IEIaHbl OIINOKY, HCIpaBbTe UX. JlaliTe MpaBuIbHYIO

(hopMyITHPOBKY.

(1) Kopens - oceBoit BereratuBHbIii oprad. (2) Kopens ykpemsier pacreHue B
MOYBE, BCACBIBACT M3 IMOYBHI BOAY C OPraHMYECKHMH BELIECTBAMH, 3aracacT
IUTATEeIbHBIE  BEIECTBA, OCYIIECTBISET OECHONOE  pa3sMHOXKCHHE U
o0ecrieuynBaeT CBSI3b PACTEHUS C OaKTEPHAMH U IPHOaMH, OOUTAOLINMH B TIOYBE.
(3) CoBOKyHmHOCTh KOpHEHW pAacTCHHS Ha3bIBAIOT KOPHEBOH cHcTeMOU. (4)
Pasmiuator Tpu BHIa KOpHEH: CTEpKHEBOH (pa3BHBaeTCS W3 3apOBIIIEBOTO
KOpeIIKa ceMeHH), OOKOBBIE (OTpacTaloT OT cTeOieil, moOeros, JHCTHEB) U
MPUIATOYHBIC (OTPACTAOT OT TJIABHOTO M OOKOBBIX KOpHEH). (5) Pasnuuator n1Ba
TUMa KOPHEBBIX CHUCTEM: TIJIaBHas (XOpOIIO pa3BUT TJIaBHBIH KOpEHb) W
MOYKOBaTass (COCTOMUT W3 NPUIATOYHBIX M OOKOBBIX KOpHEi). (6) B kopHe
pa3IMYaoT cIeIyIoNe YIacTKU: KOPHEBON YEeXJIHK, 30Ha JEIEeHHUs, 30Ha POCcTa
(pacTsbkeHHs), 30Ha BCcachIBaHMA M 30Ha IpoBeieHus. (7) B cBs3u ¢ n3MeHeHUEM
(YHKIMH KOpHS IPOMCXOAUT €r0 BUAOM3MEHEHHUE; (POPMUPYIOTCS] KOPHETITIOBL,
KOpHEBbIC IIWIIKH, KOPHEBBIE KIYOHH, BO3AYIIHBIE KOPHH, KIyOCHBKH,
MHKOPH3a.

Kak BO3)1€I71CTBy€T Ha OpraHu3M 4Y€JIOBCKa HHU3Kasd JABUIaTCJibHasd aKTUBHOCTH -

OObsicHHUTE,
HACEKOMOSITHBIX M XHIIHBIX IITHII B DKOCHCTEME CMENIAHHOIO Jieca, eCiH
YHCIIEHHOCTh HACEKOMBIX PE3KO BO3PACTET.

TUMOANHAMUSI? YKaKUTE HE MEHEe TPeX MOCIIEICTBUH.

KaK OCYIIECTBJIACTCA pPEryjadnud 4YUCICHHOCTH HACCKOMBIX,

CKOJIBKO XpPOMOCOM COJIep)KaT TeHEpaTHBHAs KIETKa IbUIBIEBOTO 3€pHA,
3apOABIII CEMEHH W IEHTpaJbHas KJIETKA 3apOABIIIEBOTO0 MEMIKa Oepésbl, ecin
KJICTKH TYO9aTOW TKaHM JIUCTA coaepikaT 84 XpoMocoMbl? M3 KakuX KJIETOK U B
pe3yabTaTe Kakoro mpoiiecca oopa3yrorcs 3Tu kieTku? OTBET MOsICHUTE.
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Y npo3oduisl TeTeporaMeTHBIM TIIOJIOM  SBISAETCS MYyXKCKod moi. Ilpum
CKpEIIMBaHUU CaMKH Jpo30(QWiibl C KpacHBIMHM IJa3aMH, HOPMaJbHbIMHU
KPBUIBSIMH M caMIla C KOPUYHEBBIMH TIJla3aMH, BBIPE3KaMHM Ha KPBUIBSX BCE
THOPHUIHOE TMOTOMCTBO OBUIO €AMHOOOpa3HBIM IO OKpacke TIyia3 u ¢opme
KpbUIbEB. [IpW CKpemMBaHUM CaMKH APO30(HIBI C KOPUYHEBBHIMH TJIA3aMH,
BBIPE3KaMH Ha KPBUIbSIX U CaMIla C KPACHBIMH IJ1a3aMH, HOPMaJIBbHBIMH KPBUIbSIMU
B IOTOMCTBE MOJYYHINCH CAMKHU C KPACHBIMH IJIa3aMH, HOPMAIbHBIMH KPBIIIbSIMHU
W caMIbl C KPacHBIMH TJ1a3aMH, BBIPE3KaMH Ha KpbUIbAX. COCTaBbTE CXEMBbI
ckpemuBaHuil. OnpenenuTe TEHOTHIBI POAUTEIBCKUX O0CO0EH W TEHOTHIIHI,
(heHOTHIIBI, TI0JI IIOTOMCTBA B IBYX CKpelinBaHusiX. OObsCHUTE (EHOTUITHYECKOE
paclIeruieHre BO BTOPOM CKPELINBAHHU.

COCTABUTEJIb BAPUAHTA:
®UO: | Araes Acud Axndosnd
Mpeamer: | bruonorus
Crax: | 3rona
Axxkaynt BK: | https://vk.com/asif.agaev

[Ipenonasatens 6uonoruu EI'D B onnaitn-mkone «kHOO»
Ccputka Ha Tpymry BK: https://vk.com/nooschool2021
Wucrarpam: @noo_asif

Caiit u non.
uHpopmanus:

KOPPEKTOPBI BAPUAHTA:

Amuca CenuépcroBa https://vk.com/id25053582

JIronmuina Karomosa https://vk.com/id492865805

EmmzaBera Kpeiiosa https://vk.com/id55363794

Enena Hukurenko https://vk.com/id35065370

O npoexre «IIpodHbIii EI'D kaxkayio Heaem0»
JlaHHBII KUM COCTaBJIEH KOMaHJIOH BCEPOCCUMCKOTO BOJIOHTEPCKOTO MPOEKTa
«ETD 1006amwtoB»  https://vk.com/egel00ballov u  0e3Bo3Me3qHO
pacipocTpaHseTCs s JIF0ObIX HEKOMMEPUECKUX 00pa30BaTeIbHBIX IIeNeH.

Hamuu omudky B Bapuanre?

Hanuuure HAM, MOKAJIYHCTA, H MbI 0013aT€JILHO €€ HCPaBUM!
Jast 3amMevyaHuii m moxkenanuii: https://vk.com/topic-10175642 47937899

(TaK?l(e AOCTYIHDBI IPYIrde BAPUAHTbI JI cxaqusannﬂ)

Ob6cyxpaeHne 3agannin: https://vk.com/topic-40390678 48115506
Paspeluaercs cBo60aHOE KONMPOBaHNE B HEKOMMEPYECKMX 06pa3oBaTenbHbIX Lienax

~

oN AUA NI9HhO9O0dNHEdL

MHUINTNIRD  sov1 12

St

=


http://vk.com/ege100ballov
https://vk.com/topic-40390678_48115506
https://vk.com/asif.agaev
https://vk.com/nooschool2021
https://vk.com/id25053582
https://vk.com/id492865805
https://vk.com/id55363794
https://vk.com/id35065370
https://vk.com/ege100ballov
https://vk.com/topic-10175642_47937899

EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. BMONOrna

CucremMa olleHUBAHMS IK3aMEHANMOHHOM PadoThI 0 OMOJIOTUH

Yacre 1

IIpaBunbHBIN OTBET HA KaXk0€ U3 3ananuit 1, 2, 3, 6 ouenuBaercs 1 Gamiom.
3amaHre CYMTAETCS BBHIIOIHEHHBIM BEpHO, €CIIM OTBET 3alMCaH B TOW (opme,
KOTOpasi ykazaHa B MHCTPYKIIUH 110 BBIMOJHEHHUIO 3a/IaHusl.

3a MoJHOe MPaBUJILHOE BBINMOJHEHUE KaXKI0T0 U3 3afnanuii 4, 7, 9, 12, 15, 17,
21 BrpIcTaBseTcs 2 Oaiia; 3a BBHITIOJHEHHE 3aJaHUS C OJHOW OIMMOKOHN (omaHOMH
HEBEpHO YKa3aHHOW, B TOM YHCIIC JUIIHEH, Iudpol HapsaIy co BCeMH BEPHBIMU
mudpamu) WIIM  HemonHoe BbINONIHEHWE 3amaHus  (OTCYTCTBHE OJHOI
HeoOxomuMoi mudpsl) — 1 6aJT; BO BceX OCTANBHBIX caydasx — 0 6aymros.

3a oTBeT Ha KaxK10e u3 3aganuii 5, 8, 10, 13, 16, 18, 20 BeicTaBiseTcs 2 6aia,
€CJIM yKa3aHa BepHas MOCIIeI0BATEILHOCTE IUudp; 1 6ay, eciau qomyieHa oHa
omuOka, 0 6aIOB BO BCEX OCTAJBHBIX CITydasX.

3a BBINOJIHEHME Ka)XKI0ro u3 3amanuii 11, 14, 19 BeicTaBisgeTcs 2 Oaia, ecimm
yKa3aHa BEpHas MOCIeI0BaTeIbHOCTD u(p; 1 6as1, eciid B OCIE0BATEILHOCTH
mudp momyireHa oxHa OIKOKa (TIepecTaBICHBI MeCTaMU JIHOObIe nBe HUBPHI);
0 6ayTOB BO BCEX OCTANBHBIX CITyJasX.

Ne IIpaBuabHbBIH 0TBET Ne [IpaBuiabHbBIH 0TBET
3aIaHHA 3aIaHus
1 NOMYJISIIUOHHO-BUIOBOM 12 345
(TOMYJISIIIMOHHBIH )
2 21 13 121311
3 12 14 31425
4 25 15 346
5 2 16 21111
6 122121 17 156
7 356 18 12212
8 14532 19 53421
9 1456 20 478
10 112212 21 13
11 421536
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Yacrp 2
Kpurtepnu onieHnBaHus 3a1aHHI ¢ Pa3BEPHYTHIM OTBETOM

B 1880 r. pycckuit Bpau H.M.JIynun mnpoBén sxcnepumeHT. OnHy Tpymnmy
71a00PATOPHBIX MBIIIEH OH KOPMIJI HaTYPaIbHBIM MOJIOKOM (3TH MBIIIN XOPOIIO
pocIK ¥ OBUIH 3J0POBBIMH), @ MBIIIN BTOPOIl I'PYIIBI MOMyYIany OENKH, KUPH,
YII€BOABl U MHHEpAJbHBIE COJH, BBIACICHHBIE M3 MOJIOKA W OYHIIECHHBIE OT
mpuMeceid (3TH MBImIHM Ooxenw u  ymupanu). Kakoil mapamerp 3amaéres
SKCIIEPUMEHTATOpOM (HE3aBHCHMas IIEpEMEHHAas), a KaKoil MeHseTcs B
3aBHCHUMOCTH OT 3TOro (3aBHcHMas nepeMmeHHas)? Kakoil BbIBOJ MOr crenathb
H.M.JIlyann mo uToraMm cBoero sxcrnepuMmeHTa? Kak Ha3bIBalOTCS TNPHMECH,
ynanéHHble U3 MHUIIM BTOPOM Tpynmsl Mbimeid? Kakyio (yHKIUIO B OpraHu3me
OHH BBINONHAIOT? [loyeMy UX OTCYTCTBHE HIIM HEAOCTATOK IIPUBOAAT K OOJIE3HIM
u cmeptu?

Copep:xaHue BepHOI0 OTBETA M YKAa3aHHS 110 OLICHMBAHMIO Bananbl
(IOTyCKArOTCST HHBIE (OPMYITUPOBKH OTBETA, HE HCKAKAIOIIHE €r0 CMbICTIA)
DeMeHTHI OTBETA:
1) He3aBucumas (3amaBaemMast 3KCIEPIMEHTATOPOM) IIEpEMEHHAS —
KOHLEHTpalyst (KOJMYECTBO) BUTAMHHOB B IIHINE, a 3aBHCHUMAast
(m3MeHsIomIasics B pe3yNbTaTe 3KCIIEPUMEHTa) IepeMeHHas —
U3MEHEHHE YpPOBHA OOMEHa BEIIEeCTB M COCTOSHHUS OpraHu3Ma
MBIIIIEH.
2) BeBog, xotopsiii Mor cruenats H.M.JIyHuH: moMumMo OeiKoB,
JKMPOB, YIJIEBOJOB M MHHEPAJIBHBIX COJIEH B IUILE 00s3aTENIbHO
JOJDKHBI  TIPUCYTCTBOBaTh  BEINECTBA, OTCYTCTBHE KOTOPBIX
HapymnraeT oOMeH BELIeCTB ¥ IPUBOAUT K OOJIE3HSIM U CMEPTH.
3) IlpumecH, ymaneHHbIE W3 TMHUIIA BTOPOH TIPYNIIBI MBIIEH —
BUTAMUHBI.
4) ButamMuHBI aKTHBHUPYIOT (DEPMEHTHI, SBISISICH MX aKTHBHBIMHU
LEHTpaMH, a TaKXKe YCHJIUBAIOT JeHCTBUE TOPMOHOB, MOBBIIIAIOT
HMMYHUTET U  CONPOTUBISIEMOCTb  OpraHuU3Ma  CTpeccy,
CTHUMYJIUPYIOT POCT M PETEHEPAINIO TKAHEH.
5) OrcyTcTBHE BHTAaMHHOB (aBUTAMUHO3) MJIHM HX HEZOCTATOK
(TMOBUTAMHHO3) CHM)KAeT aKTHBHOCTD (DEPMEHTOB, YTO IPUBOIUT
K 3aMEIJICHHIO WM MPEKpaleHWI0 OOMEHa BemIeCTB, M Kak
CJIEJICTBUE — K OOJIE3HSM WJIH CMEPTH.

3a oononnumenvnyio uH@GOpPMAYUIO, He UMEIOWYIO OMHOUEHUS
K 80RPOCY 3a0anusl, OGNLbL He HAYUCTAIOMCS, HO 34 HAAUYUE 6 Hell
owubok cnumaemes 1 6ain
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. BMONOrna
OTBET BKIIOYAET B ce0s BCe HA3BaHHBIC BBIIIEC JJICMEHTHI U HE 3
COZIEPKUT OMOIOTHIECKHUX OIIHOOK
OtBeT BKIIOYaeT B ce0sf 4 W3 HA3BaHHBIX BHIIIE JJIEMEHTOB, 2
KOTOpBIE HE COJIepKAT OMOJIIOTHYECKHX OLTHOOK
OtBeT BKIIOYaeT B cebOf 3 M3 HA3BaHHBIX BHIIIE JJIEMEHTOB, 1
KOTOPBIN HE COACPIKUT OMOTIOTHYCCKUX OIIMOOK
Bce wWHBIE cCcHTyalM, HE COOTBETCTBYIONIUE IpPaBHIIAM 0
BBICTaBJIeHUs 3, 2 u 1 Oasa.

NJIN OTBeT HepaBUIBLHBIN
Maxkcumanvusiii 6an 3

HazoBuTe kimacc, K KOTOPOMY OTHOCHTCSI H300paKeHHOE Ha PHCYHKAX KUBOTHOE,
Y TIPU3HAKU BHEITHETO CTPOEHHMS, TI0 KOTOPBIM 3TO BO3MOXKHO onpeaenuTh. Kakue
npUCIoco0JieHus: BO BHEIIHEM CTPOSHHH COPMHPOBAUCH y HETO B CBSI3U C
oOMTaHMEM Ha OTKpPHITBIX MpocTpaHcTBax cymm? Iloxg neiictBueM Kakoro
J1aBHOTO (haKTOpa SBOJIOIMH OHU CPOPMUPOBAIUCH?

Coaep:xanue BEpPHOI0 0TBeTA U YKa3aHUSI 110 OLIeHUBAHMIO Baaasl
(momyckarotcsi uHble (POPMYITUPOBKH OTBETA, HE MCKAXKAIOIINE €r0 CMBICIIA)

DNeMEeHTHI OTBETA!
1) M3o0paxeHHOe HAa PHCYHKE JXMBOTHOE OTHOCHTCS K Kiaccy
[Ituuer.
2) Tlpu3HaKy BHEIIHETO CTPOEHUS: IEPbEBOH MOKPOB, T0JIOBA
cHa0eHa KJIFOBOM, UMCHOTCA KPbUIbSA M CyXasi OpOroBEBarolias
KO’Ka Ha KOHCYHOCTAX.
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3) IlpucnocobneHust B CBSI3M C OOWUTaHWEM Ha OTKPBITHIX
MIPOCTPaHCTBAaX CYIIH: IJIMHHAS IIesl, TO3BOJISIONIAS BO3BBIIIATHCS
HaJl TPAaBSHHUCTHIM IIOKPOBOM; CHJIBHBIE MAacCHBHBIE HOTH,
TI03BOJISIIOIUE PA3TOHSTHCS 32 KOPOTKOE BpeMs M ObICTPO OexkaTh;
Ha CTOIE MMEIOTCS 2 Majblia, YTO YMEHBIIACT IUIOMaab OIOPHl U
YIUIHSET Iar.

4) [HanHBIe TIPHCTIOCOOTICHHUS CPOPMHUPOBAIHCEH IO NIEHCTBHEM
TJIABHOTO (haKTOpa BOIIOIIH — €CTECTBEHHOTO 0TOOpA.

OTBeT BKJIIOYAET BCE Ha3BaHHBIE BBINIE 3JIEMEHTOB, HE COJEPKUT 3
OHMOTIOrMIECKUX OMNOOK

OTBeT BKIIIOYAET 3 U3 HA3BAHHBIX BBIIIE JJIEMEHTOB U HE COJIEPIKHUT 2
ouonornueckux omuooxk, WUJIM oTBer BKIOYaeTr B ceds 4
HA3BaHHBIX BBIIIC 3JEMEHTA, HO COJICPKUT OHOJIIOTHUCCKUE
OIIMOKHU

OTBeT BKIJIIOYAET 2 U3 Ha3BaHHBIX BBIIIE JIEMEHTOB U HE COAEPKHUT 1
ouonornuecknx omubox, MJIM orBeT BKIrO4aeT B cebs 3 u3
HA3BaHHBIX BBIIIE JIIEMEHTOB, HO COJCPKHT OHOIOTHYECKUE
OIIINOKHU

Bce wHBIE cHTyanmum, HE COOTBETCTBYIOIIME IIPaBHIIaM 0
BeIcTaBJeHus 3, 2 u 1 bamra. MJIM OtBeT HenpaBHIbHEII
Maxkcumanvubiti 6ain 3

Haiinure Tpu ommOku B npuBengHHoM TekcTe «KopeHb». Ykaxkure HOMepa

Npe/IsIoKEHUH, B KOTOPBIX C/EIaHbl OIINOKH, HCIpaBbTe UX. [laliTe NpaBMIbHYO
(hopMyITUpOBKY

(1) Kopens - oceBoii BeretaTuBHEIH opra. (2) KopeHs yKkperusier pacTeHue B
ITOYBE, BCACHIBACT U3 MOYBHI BOJY C OPTraHWYECCKHMHU BEIICCTBAMH, 3aIacact
MUTaTeNbHBIE BEIIECTBA, OCYHICCTBISIET OEcloiioe pa3sMHOXKEHHE H
obecrieunBaeT CBS3b PACTCHHUS C OaKTEpHsIMH H TpuOaMH, OOUTAOIIUMH B
noyse. (3) COBOKYNHOCTh KOPHEH pacTeHHs Ha3bIBAIOT KOPHEBOW CHCTEMOH.
(4) Paznnuarot Tpu BUIa KOPHEH: CTEP)KHEBOM (pa3BHUBAETCS U3 3aPOIBIIIIEBOTO
KOpeIIKa CeMeHH), OOKOBBIe (OTpacTaloT OT cTebjei, moberos, JIMCThEB) U
MPUIATOYHbIE (OTPACTAIOT OT TJAaBHOTO M OOKOBBIX KopHEW). (5) Pasnmuuaror
JIBa THIIAa KOPHEBBIX CHCTEM: TJIaBHasi (XOPOILIO Pa3BUT IJIaBHbIA KOPEHb) U
MOYKOBaTas (COCTOUT M3 MPHIATOYHBIX U OOKOBBIX KOpHei). (6) B xopue
pa3yIMyaloT CIEAYIOIIe YYaCTKN: KOPHEBOW YEXIIUK, 30Ha JIEJICHNUS, 30Ha POCTa
(pacTspkeHHsI), 30Ha BcachlBaHMS ¥ 30Ha mnpoBeneHus. (7) B cBsasm ¢
n3MeHEeHHeM  (QYHKIMH  KOpHS  NPOMCXOAUT €ro  BHIOM3MEHCHHE,;
(OpMHpPYIOTCS KOPHEIUIOJbI, KOpPHEBbIE INHWIIKH, KOPHEBBIE KIyOHH,
BO3/1yLIIHbIE KOPHHU, KIIyOSHbKH, MHUKOpH3a.
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Coaep:xaHue BEPHOT0 0TBETA M YKA3aHHUS N0 OLEHUBAHHIO
(Z[OHyCKaIOTCﬂ HUHBIC (1)OpMyJ'II/[pOBKI/[ OTBETA, HC UCKaXXaroIHe €ro CMI)ICJ'I&)

banabl

OwmuOKyY TOIyIIEeHBI B IPEAIOKEHHUAX:

2) KopeHb 3akperuisieT pacTeHue B II0YBE, BCACHIBAET M3 HEE BOIY
U pacTBOPEHHbIE B HeH MHHEpajbHbIE BELIECTBA, 3aracaer
MTUTATEeIbHBIC BEIIECTBA, OCYIIECTBIIET BereTaTHBHOE (Oectonoe)
Pa3sMHOXKEHHE, YYacTBYET B HKOJIOTHUECKHX CBA3AX PAcTECHHS C
rpubaMu 1 OaKTEePHsIMH, KOTOPBIE OOUTAIOT B IIOYBE.

4) Pa3nmnuaroT TpW BHIOA KOpHEH: TJaBHBIN (pa3BHBaeTCs U3
3apOJBIIIEBOTO KOpEIIKa CEeMEHH), OOKOBBIE (OTpacTaioT OT
TJIABHOTO ¥ MIPUATOYHBIX KOPHEH) U MPUAATOYHBIC (OTpacTaroT OT
cTelieii, moOeroB, JIMCTHEB).

5) PaznuuaroT ABa TUIIa KOPHEBBIX CHUCTEM: CTEpXKHEBas (XOPOIIO
BBIpa)KEH IMIaBHBII KOPEHb) U MOUKOBaTas (TJIaBHBIM KOPEHb IJI0X0
BBIPQKEH WU OTCYTCTBYET).

B oTBeTe ykazaHbl U HCHIpaBIIeHBI BCE OIIUOKH.

B oTBete yka3aHbl ABe-TPH OLIMOKH, HCIPABICHBI TOIBKO IBE U3
HUX. 3a HenpasuibHo  HA36AHHbIE U/UAU  UCTIPDAGILEHHbIE
npeoNodCce s OANIbL He CHUMNCAOMCs

B oTBeTe yKazaHbl OIHA—TPH OLIMOKH, UCTIPABICHA TOJIBKO OHA U3
HUX. 3a HenpasunvbHo  HA36AHHbIE U/UAU  UCTIPDAGILEHHbIE
npeoNodice s OAaNIbl He CHUNCAOMCs

OTBeT HEeNnpaBWIbHBINA: BCE OUIMOKH OIPEAEICHBI H UCTIPABICHBI
HeBepHo, MJIU ykaszaHbl oiHa—TpH OIIMOKH, HO HE HCTIpaBlicHa HA
OJlHa U3 HUX

Maxcumanvrolii 6aun

3

TUMOANHAMHUS? YKaKUTE HE MEHEe TpeX MOCIEICTBUH.

Kak BO3HeﬁCTByeT Ha OpraHvu3M 4Y€JIOBCKAa HHU3Kas JABUTraTCJibHass aKTUBHOCTH -

Coz[epmamle BEPHOI'0O 0TBETA M YKa3aHUA 10 OICHUBAHUIO
(momyckarotcsi uHble (POPMYITUPOBKH OTBETA, HE MCKAXKAIOIINE €T0 CMBICIIA)

Banaabl

DJIeMEHTHI OTBETA:

1) CHmxkaeTcsi BBIHOCIMBOCT OpPraHU3Ma, W3-32 OTCYTCTBHUS
(U3MYECKOM Harpy3Ku MPOUCXOANUT TUIIOTPOMUS MBIIIIL, BIUIOTH /10
aTpoduu (MX yMCHBIICHHE B 00beMe, ocnabieHue, b0 aTpodus,
KOTOpasi COIPOBOXK/IAETCS 3aMELICHHEeM MBIIICYHOW TKaHH Ha
COCTUHHUTENBHYIO)

2) Ilpomcxogut 3ameieHHE OOMEHa BEIIEeCTB, SHEPro3aTpaThl
OpraHu3Ma CHIDKAIOTCS M U3JIMIIEK [UTATeNbHBIX BEUIECTB
(YrneBosioB) IpeBpalaercsi B JKUPbl, KOTOPblE HAKAILIUBAIOTCS B
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MOJKOXKHOW  KMPOBOI ~ KJIeTUaTKe: Macca Tejla CTaHOBHUTCH
U30BITOYHON

3) OtcyrcTBUE (U3MYECKON aKTHBHOCTH M M30BITOYHAS Macca Teja
MIPUBOJSIT K IOBBIIICEHUIO KPOBSHOTO JaBieHHs (apTepHaibHOMN
THIIEPTEH3MH), YTO BEAET K BO3PACTAHMIO HATPY3KU HA CEPACUHYIO
MBIy ¥ €€ THUNepTpouu, B pPE3yabTaTe 4Yero yXy/IacTcs
KpOBOCHaOXeHHE cepara

4) HenocraTo4Hass aKTHBHOCTh MBIIII HIKHUX KOHEYHOCTEH
(BcmencTBue THUNOAWMHAMUHM) NPHUBOANT K BEHO3ZHOMY 3acTOIO,
pacUIMpeHHIo BEH - BO3HUKAET BapHKO3Has 00se3Hb. [ umoaunamus
NPUBOAUT K OOJIE3HSIM CEPACUHO-COCYAUCTOM CUCTEMBI M HETaTHBHO
CKa3bIBAETCs Ha 37J0POBHE UEJIOBEKA.

5) l'unmouHaMus crocoOCTBYET pa3BUTHIO 3a00jeBaHUi cepAua U
cocyznos. Camoe pacripocTpaHEHHOE — aTePOCKIIEPO3. ATEPOCKIIEPO3
COIIPOBOKAAETCS CTEHOKapIueH (CykeHueM KOpOHApHBIX apTepuil),
KOTOPOE IIPUBOJUT K HH(pAPKTy MUOKapAa. [ noanHaMus IpUBOANUT
K pa3BUTHIO THUIEPTOHMYECKOH Oose3Hu. /[l mpoduimakTuku
HEOOXOANMBI KapAUOTPEHUPOBKH.

OTBeT BKJIIOYACT BCE HA3BAHHBIE BBIIIE DJIEMEHTHI, HE COJAECPIKUT
OMOJIOTMYECKHUX OLINO0K

OTBeT BKJIIOYAET JIFOObIE 3 M3 Ha3BaHHBIX BBIIIE DJIEMEHTOB M HE
COZIepKHT Ononornueckux omuodox, MJIN otBer BKItodaeT B ceds 4
HA3BAaHHBIX BBIIIIE JIEMEHTA, HO COJIEPIKUT OMOIOTHUECKUE OINOKU

OTBeT BKJIIOYAET TOJHKO 2 M3 HAa3BAHHBLIX BBIIIE DJIEMECHTOB M HE
conepxut Ononorumdeckux ommook, MJIU oTet BKIroUaeT B ceds 3
W3 HA3BaHHBIX BBINIC 3JCMEHTOB, HO COJICPIKUT OHOJIOTHYCCKUE
OIITUOKH.

Bce uHbIe cuTyanuy, He COOTBETCTBYIOIIHE TIPAaBHJIaM BBICTABICHHUS
3,2 u 1 Oamna.
WJIN OTBeT HempaBWIBHBIN

Maxcumanvroliii 6ann
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OObscHUTE, KaK OCYIIECTBISIETCS PEryJSUs YHCICHHOCTH HACEKOMBIX,
HACCKOMOSIIHBIX W XHIIHBIX NTHI] B JKOCHCTEME CMELIAHHOTO Jieca, eCIH
YHCIICHHOCTh HACEKOMBIX PE3KO BO3PACTET.

Copep:xaHue BEPHOr0 0TBeTa H YKAa3aHHSA 10 OLIEHMBAHUIO Baausl

(momyckaroTcst HHbIE (HOPMYIHPOBKU OTBETA, HE HCKAXKAIOIINE €T0 CMBICIIA)

DneMeHTHl OTBETA:

1) YBenuueHue YHCIEHHOCTH HACEKOMBIX BEAET K YBEIUYEHHUIO

YUCJIEHHOCTH HACEKOMOSHBIX NTHUI] (MX €CTECTBEHHBIX BParos),

YTO B KOHEYHOM HTOr€ NPHUBOJHWT K CHW)KCHHUIO YHUCICHHOCTH

HaCEKOMBIX

2) VYBenWveHWE YUCICHHOCTH HACCKOMOSTHBIX IITHI] BEIET K

BO3PACTAHUIO YMCJIICHHOCTH XHUILHBIX NTHIL], YTO B KOHEYHOM HUTOTE

BEET K CHI)KCHUIO YUCIEHHOCTH HACEKOMOSTHBIX NITHUIL

3) CHmXEHHE YHCICHHOCTH HACEKOMOSIOHBIX TTHI] BEIET K

YBEJIMUEHUIO YHUCJIEHHOCTU HAaCEKOMBIX, TaK KaK B OTCYTCTBUU

€CTECTBEHHBIX BParoB HAaCEKOMbIE OBICTPO Pa3MHOKAIOTCS

OTBeT BKJIIOUAET BCE HA3BAHHBIC BHINIE JJIEMEHTHI, HE COICPKHUT 3
OUOJIOTHYECKUX OIIMOOK
OtBer BKIIOYaeT B ce0s 2 M3 HAa3BaHHBLIX BBIIIE DIEMEHTOB U HE 2

coepxut onosnorndeckunx omuodok, UJIM oTBeT BKIIOYAET B ceOst
3 Ha3BaHHBIX BBINIE JJIEMEHTA, HO COJEPKUT OHOJOTHYECKUE
OIIMOKHU

OTBeT BKIIIOYAET B ce0s | M3 HA3BaHHBIX BBIIIEC AJIEMEHTOB U HE 1
coneput ouonornueckux omubdok, UJIM oTBeT BKIFOUaET B ceOs
2 W3 Ha3BaHHBIX BBIIIE 3JICMEHTOB, HO COJEPKUT OHOIIOTHYECKUE
OIIHOKHU

Bce wHBIE cHTyamuu, HE COOTBETCTBYIONIWE IIpaBHIIAM 0
BBICTaBJIeHH: 3, 2 1 1 Oaina.
WJIN OtBet HenmpaBUIbHBIN

Maxcumanvuoi 6ann 3

CKOJIbKO XpOMOCOM COACpKAT TI'C€HEpaTUBHAsA KJICTKAa MNbUIBLEBOIO 3€pHa,

3apoJbIII CEMEHU M IIEHTpaJbHasl KJIETKA 3apOJIBIIIEBOrO MeEIIKa O0epésbl, ecin
KJIETKH TyO4aTOM TKaHU JHCTa coxepxkar 84 xpomMocombl? M3 KakuX KIETOK U B
pe3ysbTaTe Kakoro Ipouecca o0pa3yrorcs 3Tu kieTku? OTBET NOsICHUTE.
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ConepxxaHue BEPHOTO 0TBETAa M YKa3aHHs 110 OLleHHBAHUIO Banasl
(momyckatorcs uHbIe GOPMYIUPOBKH OTBETA, HE HCKAXKAIOIIUE €r0 CMBICIIA)

OneMeHTHI OTBETA!
1) TeHeparwBHas KJIETKAa TBUIBIEBOTO 3€pPHA  COACPKUT
TaIDIOWAHBIA - n - Habop XpomocoM (42 XPOMOCOMBI), TaK Kak
TeHepaTHBHAsI KJIEeTKa 00pa3yeTrcs IIyTeM MHUTO3a W3 MUKPOCIIOp
(n), BOHUKIINX B pe3yJbTaTe Meif03a 3 MaTepUHCKON KIETKH (2n)
2) 3apoblll CEMEHH COACPXKHUT JUILIONAHBI HAa0Op XPOMOCOM -
2n (84 xpoMocoMsl), oOpaszyercst B pe3yJjbTaTe CIUSHUS raMer:
SIALEKIIeTKH (n) ¥ crepmust (n)
3) llenrpanbHas kieTka - gumiongHa (2n), obOpasyercs B
pe3yapTaTe CIUSHUS TFAJIOUAHBIX siiep (n) 3apoJIBIIIEBOr0 MelIka
OTBeT BKIIIOYAET BCe HA3BAaHHBIC BHIIIIE 3JIEMEHTHI 1 HE COACPIKUT 3
OHMOJIOTHIECKHX OIIHNOOK

OTBeT BKIIIOYAeT B ccOs 2 U3 HA3BaHHBIX BHIIIC 3JIEMEHTOB U HE 2
conepxut ononormdeckux ommook, UJIN oTBeT BKIIIOYAET B ce0s
3 Ha3BaHHBIX BHIIIE 3JEMEHTa, HO COMCPXKHUT OHOIOTHIECKUE
OINNOKHU

OtBeT BKIIIOYaeT | U3 Ha3BaHHBIX BBIIIE JIEMEHTOB U HE COIEPKHUT 1
ouosornueckux ommrook, MJIM oTBeT BKIIOYAET 2 U3 HAa3BaHHBIX
BBIIIIE DJIEMEHTOB, HO COAEPKUT OMOJIOTHUIECKUE ONMTHOKH

Bce wuHBIE cuTyaluu, HE COOTBETCTBYIOIIME TpaBUiaM 0
BhICTaBieHMs 3, 2 u 1 Gamna.
WJIN OTBeT HempaBWIBHBIN

Maxcumanvrorii 6ann 3

YV  1po3odUIBl Te€TEpOraMeTHBIM IIOJOM  SBJIAETCS Myxckod mon. Ilpm

CKPEIIMBAaHUU CaMKH Jpo30(MiIbl C KpacHBIMHM IJla3aMH, HOPMaJbHbIMHU
KpBUIbSMU M CaMLda C KOPUYHEBBIMHU IJIa3aMM, BBIPE3KAMU HA KpBUIbAX BCE
rHOpHIHOE TIOTOMCTBO OBIIO €AWHOOOpasHbIM II0 OKpacke ria3 u ¢opme
KpeUTbeB. [IpM CKpemuBaHUM CaMKH APO30(MIBI ¢ KOPHYHEBBIMH TJIa3aMH,
BBIPE3KaMU Ha KPbUIbSAX U CaMLa C KPACHBIMU IJ1a3aMU, HOPMaJIbHBIMU KPBUIbSIMHU
B IIOTOMCTBE IIOJIy4UIUCh CAMKHU C KPACHBIMU I1a3aMU, HOPMaJIbHBIMU KPBLIbSIMU
U caMIpl C KpPacHbIMM TIJIa3aMH, BBIpE3KaMH Ha KpbUIbsAX. CoCTaBbTE CXEMBI
ckpenmBaHnid. OmpenenuTte TEHOTUIBI POAMTENBECKAX 0CO0Eil W TeHOTHIIBI,
(heHOTHIIBI, TT0JI TIOTOMCTBA B JIBYX CKpelnBaHusAX. OObsCHUTE (PEHOTHIIYECKOE
paclIeIIeHUe BO BTOPOM CKPELIUMBAHUM.
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BMonorna

Conepmalme BEPHOI'0 OTBETA M YKa3aHHUHA 10 OLICHUBAHUIO
(TIpaBWIBHBIN OTBET JOJDKEH COJIEPIKATD CIIEAYIOIINE TTO3UIIUH )

Bbaaabl

Cxema peueHus 3aJa4uu BKIIOYacT:

Hnep 9 AAXBXB X BaaX®Y
KpacHEIE Ta3a KOPUYHEBEIE
rasa

HOPMAaJbHBIE KPBIThs BEIPE3KH Ha
KPBLIBIX

G AXEB aX®, aY

F1 AaX®X" — camku ¢ KpacHBIMH TJIa3aMH,
HOPMAaJIbHBIMU KPBUIbSIMU;

AaXBY — camIpl ¢ KpaCHBIMHM IIIa3aMH,
HOPMAJIbHBIMU KPBUIBSIMH;

2)P Q aaXbX® x  SAAXBY
KOPHUYHEBBIC I'J1a3a KpacCHBIC
rJjia3a

BBIPE3KH Ha KPBUIbAX HOPMAaJIbHBIC
KPbIIbs

G ax® AXB AY

F1 AaX®X® — camku ¢ kpacHbIME r1a3amu,
HOPMAaJbHBIMH KPBLUTbSIMU;

AaX®Y — camiml ¢ KpacHBIMU IJ1a3aMu,
BBIPE3KaMH Ha KPBUIBSX;

3) BO BTOPOM CKpEUIMBAaHUU (DEHOTUIIMYECKOE PAaCIICIUICHHE II0
MPH3HAKY (OPMBI KPBUTHEB y CAaMIIOB M CAMOK CBSI3aHO CO CIECTUICHHEM
reHa JTOr0 IpU3HAKa C X-XpOMOCOMOH (TeTeporaMeTHbId Mo
HacaeayeT X-XpoMOCOMY OT OJHOIO POAMTENS, 4 TOMOIaMETHBIH — OT
nByX). (Jlomyckaercs uHas reHeTUYeCKasi CUMBOJIMKA. )
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B coorBerctBun ¢ IlopsakoM npoBeAeHHs TOCYJapCTBEHHOW MTOTOBOM
aTTecTalMy 1Mo o0pa3oBaTeIbHBIM IPOrPaMMaM CpeTHEro oomero oopasoBaHus
(mpukaz Munnpocsemenust Poccun u PocoOpramzopa ot 07.11.2018 Ne
190/1512, 3apeructpupoBan Munrocrom Poccun 10.12.2018 Ne 52952)

«82. o pe3ynpTaTaM 1epBoii ¥ BTOPOH MPOBEPOK IKCIIEPTHI HE3aBUCUMO APYT
OT Apyra BBICTABILIIOT OaJuIbl 3a Ka)KABIM OTBET HA 3a/aHMS HK3aMEHAIMOHHOMN
pabotsr EI'D ¢ pa3BepHYTHIM OTBETOM.

B ciyuae cymiecTBEHHOTO pacxokA€HWS B OayulaX, BBICTABICHHBIX IBYMS
9KCIIEPTaMH, Ha3HayaeTcsi TpeThsl npoBepka. CyIIECTBEHHOE PAaCXOXKICHHE B
Oastax omnpeneneHo B KpUTEPHUIX OLCHUBAHUS 110 COOTBETCTBYIOIEMY y4eOHOMY
Hpe/IMETY.

OKcHepry, OCYIISCTBISIIOLIEMY TPEThIO MPOBEPKY, MPEIOCTaBISETCS
nHdopmanus o0 Oannax, BBICTABICHHBIX SKCIEPTaMH, paHee MPOBEPSIBLIMMU
9K3aMEHAllMOHHYIO paboTy».

CyI1ecTBEHHBIME CUNUTAIOTCS CIICAYIOLINE PACXOXKICHNUS:

1) pacxoxneHne MeXAy OalulaMH, BBICTABICHHBIMU TIEPBBIM U BTOPBIM
9KCTIEPTaMH, COCTABIIET 2 Wi Oosiee Oasuia 3a BHIIIOJTHEHHE JII0O0TO U3 3aJaHni
22-28. B 3T0M ciy4ae TpeTH SKCIIEPT MPOBEPSIET TOJIBKO TE OTBETHI HA 3aJaHMS,
KOTOPBIC BBI3BAIIM CTOJIb CYIIECTBEHHOE PACX0XKICHNUE;

2) pacx0oXXJIEHUE MEKITy CyMMaMH 0ajlioB, BHICTABICHHBIX IEPBBIM U BTOPBIM
9KCIIepTaMH 3a BRIIIOJIHEHKE BeeX 3a1aHui 22—28, coctapinseT 3 uiu 6onee H6asa.
B aTom cnyyae TpeTHii SKciepT MpoBEPSIET OTBETHI Ha BCe 3aanus 22—28.
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