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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. BMONOrna

Enunblii rocy1apcrBeHHbIH 3K3aMeH
no BUOJIOT'N

HUHCTpYKIHSA 10 BHITIOJTHEHAIO PadOThI

OK3aMeHaIoOHHas padoTa COCTOMT M3 ABYX YacTel, BKIFOYAIOIUX B ceOs
28 zamanmii. Yacte | comepxut 21 3amaHme ¢ KpaTKuM oTBeToM. Yacte 2
COZIEPKUT 7 3alaHuM C pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHne SK3aMEHAIMOHHON paboTHl 1O OWOJOTHH OTBOAUTCS
3 waca 55 munyT (235 MUHYT).

OTBeTOM K 3aJJaHHSIM 4acTé | ABJISETCS MOCIEI0BATEILHOCTD IU(P, YUCIO
uiu cioBo (cioBocoyeTanue). OTBET 3alUIINTE MO TMPUBEAEHHBIM HIDKE
obpasiaM B Iojie OTBETa B TeKCTe paboThl Oe3 MpoOenoB, 3alsITBIX U JPYTHX
JIOTIOJTHUTEIBHBIX CHMBOJIOB, a 3aTeM MEPEHECUTE B OJ1aHK 0TBETOB Ne 1.

Omer: KOMEMHATHEHAS | KOMEBEWMHATHWMBRHAS

Omer: 9331 3 933|

Omer: | 7| 4| 6 x|3L|,|5
A|BE|B|TC|O

DTBET:;JIIEE 21212

Baganust yactd 2 (22-28) TpeOyrOT MOJHOTO OTBETa (HaTh OOBSICHEHHE,
omucaHWe WM OOOCHOBAaHME; BBICKa3aTh M apryMEHTHPOBAaTh COOCTBEHHOE
MHeHue). B 6manke otBeToB Ne 2 ykakuTe HOMEp 3aJaHUS M 3AIHUIINTE €ro
MIOJTHOE pEelICHHE.

Bce Omamku EI'D 3amonssatorTcs SApKUMH —YEPHBIMHA  YEpHIIIAMH.
JomyckaeTcst HCTIONBb30BaHHUE TEJICBON WM KaMJUIIPHON PYUKH.

[Ipy BbIMOTHEHUM 3alaHUH MOJXKHO TOJIB30BATHCSI YEPHOBHKOM. 3ammcH
B YePHOBHKE, a TAK/Ke B TEKCTE KOHTPOJbHBIX H3MEPUTEIbHBIX MATEPHATIOB
He YYUTHIBAIOTCS MPH OLIEHUBAHUM PadoTHI.

Bannbl, nmonyuennsle Bamu 3a BBINOJIHEHHbIE 3aJaHHS, CYMMHPYIOTCS.
TTocTapaiiTech BBITIOJHATH KaK MOXHO OOJIbIIIE 3aJaHWi 1 HAOpaTh HAauOOJIbIIIee
KOJIMYECTBO OaNIOB.

[Tocne 3aBepmieHns pabOTHI MPOBEPHTE, YTO OTBET HA KAXKIOE 3aJaHHE B
6mankax orBeToB Nel u Ne2 3ammcaH o IpaBUIEHEIM HOMEPOM.

Kenaem ycnexa!
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Yacrp 1

Omeemamu K 3a0anuam I1-21 aenawomca nociedosamenbHocms Uugp,
YUCTI0 UL €060 (C060COUemAanue). 3anuuiume Omeensvl 6 N0 OMEEmog
6 mexcme pabomut, a 3amem nepenecume ¢ BJIAHK OTBETOB N 1 cnpasa
OMm HOMEPO8 COOMEEMCMEYIOWUX 3A0AHUTl, HAYUHAA C NEPEOIl KAemoyKu,
0e3 npobenos, 3anamulx u_Opy2ux O0ONOJHUMENAbHBIX cUuMB01068. Kascowvii
CUMGON  nuwiume 6 OMOEIbHOW  Klemouke 6  COOmeemcmeuu

¢ npueedéHHLIMU 8 D1AHKe 00pazuamu.

- PaccmotpuTe Tabnumy «YpOBHH OpraHU3aIlH XKMBON MaTepHUU» W 3aIIOJHUTE
MYCTYIO sYEHKY, BIMCAB COOTBETCTBYIOIIMIA TSPMHH.

Yposenn IIpumep
buocdepnsrii BuorenHoe BelecTBo
? JIbBBI OHOTO Ipaiijga

OTBeT:

3KCH€pI/IM6HTaT0p TIOMCCTHJI CyXHC JIbHAHBIC CCMCHA B HpO6I/IpKy 1 Harpesasl ux
Ha OrHeE 10 06yFJII/IBaHI/I$I.

Kak IIpU 3TOM UBMECHATCA KOJIMYECTBO OPraHMYCCKUX BEHICCTB U KOHUCHTPALHA
MUHEPAJIBHBIX COJIeil B ceMeHax?

I[J'IH Ka)K,I[Oﬁ BCJIMYHHBI OIPEACTINTE COOTBGTCTByIOH.IPIfI XapakTep €€ U3BMEHECHUS:

1) ysemuuwmrcs
2) YMEHBIIHUTCS
3) He U3MEHHTCS

3anumure B TabnMIly BbIOpaHHBIE HU(PHI I8 Kaxaol BenuduHbl. Lludpsr B
OTBETE MOTYT TIOBTOPSITHCS.

KomuuectBo OpPraHnv4eCKux B-B KOHHCHTpaIII/IH MHHEPAJIbHBIX cojei

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

OTBeT:

~

oN AUA NI9HhO9O0dNHEdL
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Omnpepemnute BEpOSTHOCTD (B MPOIEHTAX) MPOSBICHUSI JOMHHAHTHOTO (DCHOTHIIA
B IIOTOMCTBE OT CKPELIMBAHHS T'€TEPO3UTOTHBIX YKUBOTHBIX IPH HEMOIHOM
JOMHHHUPOBAaHUH. B OTBET 3amuImTe TOJIHKO COOTBETCTBYIOIIEE YHCIIO.

OrtBer: %.

Paccmompume pucynku u epinonnume 3a0anus 5 u 6.

Kakum HOMCPOM Ha PUCYHKEC 0003HaYEHO pacTeHune, UMCIOIICC I_[BCTOK?

OTBeT:

YcTaHOBUTE COOTBETCTBHE MEX/Y NPU3HAKAMHU M PACTEHUAMH, 0003HAYEHHBIMA
mudppamu 1 ¥ 2 Ha pPHCYHKAaxX BHIINIEC: K KKAOH MO3WIUH, TAaHHOH B IEpBOM
cToubne, moadepuTe COOTBETCTBYIONIYIO TIO3UIIMIO M3 BTOPOTO CTOJIONA.

MPU3HAKHU PACTEHUSA
A) oTHOCHUTCS K CHOPOBBIM 1)1
b) mpeoGmanaer aumuionaHas cranus cnopodura 2) 2

B) nBoitHoe omnonoTBOpEeHUE

I') puzonns

J1) mapaienabHOE )KHWIKOBAHHUE JIMCTHEB
E) nns omnopoTBopeHust Hy>KHa BoJia

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

OTBerT:

TpeHupoBoyHbIn BapuaHT Ne5 ot 08.11.2021. Akagemus co8a.ru 2/11

Bce NEPCUYUCICHHBIC HUIKC MTPU3HAKU, KPOME TpéX, HCIOJB3YIOTCS 1A OIIMCAaHUs
KpUCT MHTOXOHﬂpHﬁ. OnpeaenI/ITe TpU NPpHU3HAKA, «BBINAJAKIIHNX» N3 0611161"0
CIIMCKa, " 3alIMIIMUTC B Ta6n1/1uy III/I(l)pI)I, 0 KOTOPbIMH OHU YKa3aHBbI.

1) wauGombluas CKJIAA4aTOCTh HAOIIOJAETCS B MBIIIEYHBIX KIETKaX
2) mnpoucxoaut cuHTe3 ATD

3) mpowucxomut cunTe3 aretTu-KoA

4)  SBJISIOTCS TPOM3BOAHBIMH BHYTPEHHEH MEMOPaHBI

5) orpaHMYMBaET KJIETKY OT IIUTOILIA3MBI

6) OPOUCXOIUT pacuierIeHHEe TIFOKO3bI

OTBeT:

YcTaHOBHUTE TOCIIEI0BATENBHOCTD COOBITHI, TPOUCXOIAIINX B POLIECCE NETCHHS
KJICTKH MUTO30M. 3aIIMIIUTE B TAOJIMILy COOTBETCTBYIOLIYIO ITOCIEIOBATEIEHOCTh
rbp.

1) xoMmakTH3aIHMsI XPOMOCOM

2) IeNeHHe IUTOILIa3MBbI

3) dopmupoBanue sIEPHON 000TOUKH

4) BEICTpauBaHUE XPOMOCOM IO SKBATOPY KICTKH

5) ZIBM)XEHHE XPOMOCOM K MOJIFOCaM KIIETKH

OTBeT:

Bribepure Tpu BepHBIX OTBETa M3 IIECTH U 3alMIINTE B TaOnMIly mU@pbI, TOx
KOTOPBIMH OHH YKa3aHBbl.

Hcnapenue Boapl pacTeHUSIMHU (TpaHCTIUpALNs):

1) cmocoGceTBYeT TPAaHCIIOPTY BOABI OT KOPHEH

2) TpOTEKaeT ¢ OAMHAKOBOW MHTEHCUBHOCTBIO HA MPOTSHKEHUU CYTOK
3) yMeHblIaeTcs B BETPEHYIO COJHEUHYIO NOTOIY

4) perymupyercsi OTKPbIBAHHEM M 3aKPbIBAHHEM YCTHHII

5) obecneunBaeT TepMOPETYISALMIO

6) yreeraer mpouecc pOTOCHHTE3aA

OrtBeT:

~

oN AUA NI9HhO9O0dNHEdL

MHNIINIED  sotTre
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YcTaHOBUTE COOTBETCTBHE MEXK/Y HMPH3HAKAME M THIIAMH JKHBOTHBIX: K KaXKI0U
MO3UILUH, TaHHOH B TIEPBOM CTOJIOIIE, TOJ0EPHTE COOTBETCTBYOLIYIO TO3UIIUIO 13
BTOPOT'O CTOJIONA.

NPU3HAKH
A) me3ornes
B) crpekarenbHble KIETKU
B) nBycTOpOHHSSA cUMMeTpus Tena
I') rmoTka
J1) HepBHas cucreMa nuddy3HOro Tuma
E) BblaenurensHas cuctemMa

THUIIBI ZKUBOTHBIX
1) Kumuie4HOmoNOCTHBIC
2) Ilnockue yepBu

3anumuTe B Ta6J'[I/II_[y BbI6paHHbIe EHQQBI 104 COOTBETCTBYOIIUMU 6yKBaMI/I.

A|B|B| T |O|E
OTBerT:
YcranoBure 110CJIETOBATEIBLHOCTD TaKCOHOMHYECKUX HanMMEHOBaHHUHI
J)KUBOTHOTO, HAYMHAasi C CaMmMoOro MAaJIeHBKOTro. 3amuiuuTe B  TaOuuiy

COOTBETCTBYIOIIYIO MOCIIEA0BATENLHOCTD LUAPD.

1) Komraupn

2) Twurp

3) Miekonuraromnye
4) Yccypwuiickuit THrp
5) Xuwumiusie

6) XopmoBbie

OrtBerT:

BLI6epI/IT€ TpH BCPHBIX OTBETA M3 IICCTHU U 3AlIUIINTE B Ta6nnuy EI/IQQLI, o1
KOTOPbBIMU OHU YKa3aHbI.

Kakwne kocTr 00pa3yroT rpyIHyIO KJIETKY YeIoBeKa?

1) nomarku

2) KIOYHIBI

3) pébpa

4) rpyauHa

5) rpyaHble NO3BOHKH
6) JoKTEeBas KOCTh

OTBerT:
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YcTaHOBUTE COOTBETCTBHUE MCKIOY (l)yHKIlI/IOHaJ'ILHI)IMI/I OCOOEHHOCTAMH H
(bOpMeHHLIMI/I DJICMCHTAMU KPOBHU YCJIOBCKA: K KaXXJ10M IIO3UIIHH, JaHHOM B
TNEPBOM CTOHGHC, nouGepHTe COOTBETCTBYIOLIYIO O3ULINIO U3 BTOPOT'O cronbna

OCOBEHHOCTHA ®OPMEHHBII DJEMEHT
A) no3peBaroT B auMQoy3nax u Tumyce 1) JeHKOUUTHI
B) umerot popmy maacTuHKH 2) TpOMOGOIIUTHI
B) cmiocoOHEI k aromuTo3y 3) pUTPOIHUTHI
I') sxxuByT 110-120 nueit
) mmeroT sapo
E) obecneunBatoT IMMYHHBIH OTBET

3anuniure B TaONUIy BEIOpaHHBIE HU(PHI 10T COOTBETCTBYIOIUMYU OyKBaMHU.

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

OTBeT:

YcTaHOBUTE MTOCIIEI0BATENBHOCTD NPOLECCOB MIPU MHUIIEBAPEHUH B MOJIOCTH PTa
U TJIOTKE YeNIOBEKa. 3aIllUIINTE COOTBETCTBYIOLIYIO TOCIEI0BATEIBHOCTD LUPP.

1) nuMIeBoil KOMOK Ha KOpHE SI3bIKa

2) TPUIOJHATHE TOPTaHH

3) mepBHUYHBIN ITAN XUMHYECKOH 00pabOTKU MUIIH
4) mpoTanKUBaHME MUK B TIOTKY

5) 3akpeITHE BXOJa B TOPTaHb HAArOPTAHHUKOM

OTBeT:

[Mpounraiite Tekcr. BwiOepure TpH MpPEANIOKEHHs, KOTOPHIE OIMCHIBAIOT
IKOJIOrHYeCKHI KPUTEPUil BHAA. 3anUIINTe B TAOJHUILY HUQPBIL, IO KOTOPBIMU
OHM YKa3aHBI.

(1) O dnope u dayHe NPOLUUTBIX IMOX CBUACTEIBCTBYIOT BUIBI-PETHKTHI. (2) K
PEJIMKTaM OTHOCST, HaNpUMep, rarteputo. (3) DTo ApeBHEe NPeCMbIKAIOIIEeeCs]
xuBET B Tiybokux HopaX. (4) K BupaMm-sHIEeMHKaM OTHOCAT YTKOHOCA,
xuByero B Boae. (5) ExuHa u yTKOHOC, )KMBOTHBIE No/IKIacca [lepBo3BepH,
obutator B ABcrpanmuu u Hoso#t 3emanmuu. (6) Exumna, B oTimume OT

YTKOHOCA, OOWTAeT Ha CyIIe.

OrtBeT:

~

oN AUA NI9HhO9O0dNHEdL

MHNIINIED  sotTre
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VYcTaHOBUTE COOTBETCTBHE MEKIY MPUMEPAMH U IBOIIOIMOHHBIME MPOLIECCAMU YcTaHOBHUTE MOCIIEIOBATEILHOCT 3BEHBEB MHIIEBOM eI . 3auIIuTe B TaOIHIy —
(popmamu 3BOMIONMHK): K KaXIOH TO3MIUM, OaHHOW B MEpBOM CTOJOIIE, COOTBETCTBYIOLIYIO TIOCIEN0BATENLHOCT LUQD. 0
noA0EPUTE COOTBETCTBYIONIYIO TIO3HIMIO M3 BTOPOTO CTOJOIA. 1) xopmyn m
IIPUMEPBI ®OPMBI SBOJIIOLUH ) G L
) BopoGeii <
A) KOHEYHOCTH KPOTa U JIACTHI KUTa 1) koHBepreHius 3) s
B) xabpsl paka 1 OKyHs 2) muBepreHus N 6 U
B) GerarenbHbIc KOHEYHOCTH KYKa ) Goxbs Koposka O
Jarsl cobaku 5) pacrenue o
I') XpBLIO NTUIBI U JETY4YEH MBIIIN O
J1) ria3a oCbMHHOTA U OpJia OTBer: L
3anuiuuTe B TaOIHIy BEIOpaHHBIC IU(PHI O] COOTBETCTBYIOIIMMH OYKBaMH. %
A|B|B|T | XA §<
Orser: [Mpoananusupyiite TaGuuiry «OpraHOUIB SYKAPHOTHIECKON KIIETKNY. 3aIOIHUTE
MyCTBIC SUCHKM TaONHUIBI, WCIIONB3Ysl TCPMHHBI, MPUBEAEHHBIC B criucke. st A
Bribepute TpH BEPHBIX OTBETA U3 IICCTH K 3AMUIIATE IU(PBI, O] KOTOPHIMU OHH KaXKI0M sueiiku, 0003HAYCHHOM OYKBOi1, BRIOSPUTE COOTBETCTBYIOLINI TEPMHH 3 S
yKa3aHbl. PEJIOAKEHHOTO CITUCKA. <
K 0CHOBHBIM MEeXaHH3MaM YCTOWYMBOCTH OHOC(Epbl OTHOCST: OpraHousn JlokaJim3aims B KJIeTKe DyHkuus Z
. 10
1) MOCTOSIHCTBO TIOCTYIUICHUSI COTHEUHON SHEPTUH (A) IUTOIIA3MA cunres ATD N
2) o6pa3oBaHKe 0YeHb GONBIIOTO KOJMUYECTBA OPraHMYECKHUX BEIIECTB =
HU3KYIO 11 KTHBHOCTh
3) HusKyio mpoxty oc I'panymnsapuas OI1C (b) TPAaHCHOPT B-B =
4) HepaBHOBECHOE COCTOSHHE MKy 00Pa3yIOIINMUCS B-BaAMH U UX Pacxo0M =
5) pa3HooOpa3ue GHOIOrHYECKUX BUIOB (@)
6) KpyroBOPOT BEIECTB KiteTounslii ieHTp [UTOILTa3Ma (B) oo
E—
Orser: CHHCOK TEPMHHOB: —
—
1) OKHCJICHUE TJIFOKO3bI ——
VYcTaHOBUTE COOTBETCTBHE MEXAY NMPUMEPAMH M BeIeCTBaMH Ouocdephl: K 2) pu6ocoMbl =
KQKIOW IO3MIMHU, JaHHOW B MEPBOM CTOJOLE, MOAOEPUTE COOTBETCTBYHOLIYIO 3) pacluemIeHne IOITHMEPOB ———
MO3UIIMIO U3 BTOPOT'O CTOJIONA. 4) MHUTOXOHAPHUS =
MPUMEPBI BEILECTBA BUOC®EPBI 5) curres Guonosmepos —
A) MHHepaJIbI 1) kocHoe 6) snpo =
B) Mosutrocku 2) ’xuBOE 7) uuromiasma
B) KopasisI 8) obpasoBaHue BepeTeHa JICTICHUS
I') rpanut 3anuiure B TabNMIy BEIOpaHHbBIC LIU(PHI T0]] COOTBETCTBYIOIIUMHU OYKBaMHU.

[1) 6akTepun

A|b|B

A|B|B|T |1 Ortser:

OTBerT:
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[Ipoananusupyiite rpadpux «BrpkuBanue myduiona B JIOHZOHCKOM 300mapke».
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Bribepure yTBep)KaeHUs, KOTOPBIE MOXHO C(OPMYIIMPOBAThH HA OCHOBAaHUHU
aHaJIM3a ITOJTyYeHHBIX Pe3yIbTaTOB.

1) c yBenu4eHHeM BO3pacTa BBDKMBACMOCTD MaaeT

2) TONOBHMHA U3 POAUBIIMXCS ocobeid mpokuBatoT 100 MecsieB

3) rubens 0cobei MOCTENEHHO HapacTaeT

4) Gosplias 4acTh 0COOEH TOKHMBAET 10 JECATH JIET

5) B uccnemyeMoit rpyrie KUBOTHBIX CPEHUI BO3PACT COCTABIISIET 2 TO1a

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 3anucvliéaiime

uémKo u pazoopuuso.

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

7ab0OpaTOPHBIX MBIIEH OH KOPMIJI HAaTypaJbHBIM MOJIOKOM (3TH MBIIIH XOPOLIO
POCIH ¥ OBLIM 3XO0POBBIMH), a MBILIM BTOPOH I'PYIIIBI ITOIYYAIH OEJNKHU, KUPH,
YIJIEBOABl U MHHEPAJbHBIC COJIM, BBIACICHHBIE M3 MOJOKA M OYMIICHHBIE OT
npuMecei (3TH MBIIHM Oojenun u ymupanu). Kakoil mapamerp 3amaéres
JKCIICPHMEHTATOPOM (HE3aBHCHMas NepeMEHHas), a Kakod MeHseTcsi B
3aBHCHMOCTH OT 3TOro (3aBucuMas mepemenHast)? Kakoil BbIBox Mor crenatb
H.M.JIynun no wutoram cmoero skcrnepuMmeHnrta? Kak HasbIBaloTCsi NpuMecH,
ynanéHHble U3 MHUIIM BTOPOM rpynmsl Mblmeid? Kakyio (yHKIUIO B OpraHu3me
OHU BBINMONHAIOT? [ToyeMy MX OTCYTCTBUE HITH HEJOCTATOK IPUBOISAT K OOJIE3HAM
u cmeptu?

HazoBute kimacc, K KOTOPOMY OTHOCHTCS] H300pakeHHOE Ha PUCYHKaX KHUBOTHOE,
Y IPU3HAKH BHEIITHETO CTPOEHHS, II0 KOTOPBIM 3TO BO3MOKHO oIpeaennTh. Kakne
MpUCTIOCOOJIEHNST BO BHEIIHEM CTPOEHHH C(HOPMHPOBAINCH y HETO B CBS3U C
oOWTaHMEM Ha OTKpPBITBIX mpocTpaHcTBax cymu? Ilox nelicTBueM Kakoro
TJIaBHOTO (haKTOPa IBOJIIONNHU OHN C(HOPMHUPOBAIIICEH?

~

oN AUA NI9HhO9O0dNHEdL

WM sovte
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Haiinure Tpm ommbOkum B mpuBeaéHHOM Tekcte «KopeHp». YkaxuTe HOMepa
Npe/I0KEHUH, B KOTOPBIX C/IEIaHbl OIINOKY, UCIpaBbTe UX. JlaliTe MpaBuIbHYIO

(hopMyITHPOBKY.

(1) Kopens - oceBoit BeretaruBHbIil opras. (2) KopeHb ykperuisieT pacTeHue B
MOYBE, BCACBIBACT M3 IMOYBHI BOAY C OPraHMYCCKHMH BELIECTBAMH, 3aracacT
IUTATEeIbHBIE  BEIECTBA, OCYIIECTBISET Oecroioe  pa3sMHOXKCHHE U
o0ecrieuynBaceT CBSI3b PACTEHUS C OaKTEPHAMHU U IPHOaMH, OOUTAIONINIMH B TIOYBE.
(3) CoBokymHOCTH KOpHEW pacTCHHWs Ha3bIBAlOT KOPHEBOW CHCTEMOM. (4)
Pasmiuator Tpu BHIa KOpHEH: CTEpKHEBOH (pa3BHBaeTCs W3 3apOBIIIEBOTO
KOpeIlKa CeMeHH), OOKOBBIE (OTpacTaloT OT cTeOiel, moOeros, JHCTHEB) U
MPUIATOYHBIE (OTPACTAIOT OT IJIABHOTO M OOKOBBIX KOpHe#t). (5) Pasnuuaror n1Ba
TUMa KOPHEBBIX CHUCTEM: TIJIaBHas (XOpOIIO pa3BUT TJIaBHBIH KOpEHb) W
MOYKOBaTass (COCTOMUT M3 NPUIATOYHBIX M OOKOBBIX KOpHEi). (6) B kopHe
pa3IMYaoT cIeIyIoNe YIacTKU: KOPHEBON YEeXJIHK, 30Ha JEICeHHUs, 30Ha POCcTa
(pacTsbkeHHs), 30Ha BCachIBaHMA U 30Ha IpoBeieHus. (7) B cBs3u ¢ n3MeHeHNEM
(GYHKIMH KOpHS IPOMCXOAUT €r0 BUAOM3MEHEHHUE; (POPMUPYIOTCS] KOPHETIIIOBL,
KOpHEBbIE IIWIIKH, KOPHEBBIE KIyOHH, BO3AYIIHBIE KOPHH, KIyOCHBKH,
MHKOPH3a.

Kak BO3)1€I71CTBy€T Ha OpraHu3M 4Y€JIOBCKa HH3Kasd JABUIaTCJibHass aKTUBHOCTH -

X

Ea

TUMOANHAMUsSI? YKaKUTE HE MEHEe TPeX MOCIEICTBUH.

O6'I)$ICHI/ITC, KaK OCYIIECTBJIACTCA PEryjadnud 4YUCICHHOCTH HACCKOMBIX,
HAaCCKOMOAJHBIX MW XHIIHBIX IITUI] B 3KOCHCTEMC CMCHIAHHOIO JI€Ca, C€CJIIN
YHUCJIICHHOCTb HACCKOMBIX PE3KO BOSpaCTéT.

CKOJIBKO XpPOMOCOM COJIep’KaT TeHEpaTHBHAs KIETKa IbUIBIEBOTO 3€pHA,
3apOJBIII CEMEHU M IIEHTpaJbHasl KIETKA 3apOJIBIIIEBOrO MeIIKa Oepésbl, eciin
KJICTKH TYO9aTOd TKaHM JIUCTA coaepikaT 84 XpoMocoMbl? M3 KakuX KIETOK U B
pe3ysbTaTe Kakoro mpoliecca 00paszyroTcst 3T kieTku? OTBET MOsSCHUTE.
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Y nopo3oduisl TEeTepOraMeTHBIM IIOJIOM  SIBISCTCS MYyXKCKod moi. Ilpum
CKpEIIMBaHUU CaMKH Jpo30(QWiIbl C KpacHBIMHM IJa3aMH, HOPMaJbHbIMHU
KPBUIBSIMM M caMIla C KOPUYHEBBIMH TIJla3aMH, BBIPE3KaMHM Ha KPBUIBSX BCE
THOPHUIHOE TOTOMCTBO OBUIO €AMHOOOpa3HBIM 10 OKpacke ryia3 u ¢opme
KpbUIbEB. [IpW CKpemMBaHUM CaMKH APO30(MIBI C KOPUYHEBBHIMH TJIA3aMH,
BBIPE3KaMH Ha KPBUIbSIX U CaMIla C KPACHBIMH I1a3aMH, HOPMaJIBbHBIMH KPBUIbSIMU
B IOTOMCTBE MOJYYHINCH CAMKHU C KPACHBIMHU IJ1a3aMH, HOPMAIbHBIMH KPBIIIbSIMHU
W caMIbl C KPacHBIMH TJ1a3aMH, BBIPE3KaMH Ha KpbIIbAX. COCTaBbTE CXEMBbI
ckpemuBanuil. OnpenenuTe TEHOTHIBI POAUTEIBCKUX O0CO0CH W TEHOTHIIHI,
(heHOTHIIBI, TI0JI IIOTOMCTBA B IBYX CKpelinBaHusiX. OObsCHUTE (EHOTUITHYECKOE
paclIeruieHre BO BTOPOM CKPELINBAaHHU.

~
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. BMONOrna

CucremMa olleHUBAHMS IK3aMEHANMOHHOM PadoThI 0 OMOJIOTHH

Yacre 1

IIpaBunbHBIN OTBET HA KaXk0e U3 3ananuit 1, 2, 3, 6 ouenuBaercs 1 Gamiom.
3amaHre CYMTAETCS BBHIIOIHEHHBIM BEpHO, €CIIM OTBET 3alMCaH B TOW (opme,
KOTOpasi yKa3aHa B MHCTPYKITUH O BHIMIOJIHCHUIO 33 TaHUs.

3a MoJHOe MPaBUJILHOE BBIMOJHEHUE KKI0T0 U3 3ananuit 4, 7, 9, 12, 15, 17,
21 BrpIcTaBsgeTcs 2 Oaiia; 3a BBITIOJHEHHE 3aJaHUS C OJHOW OIMMOKOH (omaHOH
HEBEpHO YKa3aHHOW, B TOM YHCIIC JUIIHEH, Iudpoi HapsIIy co BCeMH BEPHBIMU
mudpamu) WIIM  HemosHOoe BbINOJNIHEHWE 3amaHusi  (OTCYTCTBHE  OJHOI
HeoOxomuMoi mudpsl) — 1 6aJuT; BO BceX OCTANBHBIX caydasx — 0 Oaymros.

3a oTBeT Ha KaxK10e u3 3aganuii 5, 8, 10, 13, 16, 18, 20 BeicTaBisieTcs 2 6aia,
€CJIM yKa3aHa BepHas MOCJIeI0BATEILHOCTE IUdp; 1 6ay, eciau qomyieHa oHa
omuOka, 0 6aIOB BO BCEX OCTAJBHBIX CIIydasX.

3a BBINOJIHEHME Ka)XKI0ro u3 3amanuii 11, 14, 19 BeicTaBigeTcs 2 Oaia, ecimm
yKa3aHa BEpHas MOCIeI0BaTeIbHOCTD u(p; 1 6as1, eciid B HOCIeI0BATEILHOCTH
mudp momyiieHa oaHa OIKOKa (TIepecTaBICHBI MecTaMu JIHOObIe nBe HUBPHI);
0 6ayTOB BO BCEX OCTANBHBIX CITyYasX.

Ne I[IpaBuiabHBIH 0TBET Ne [IpaBuiabHbBIH 0TBET
3a/IaHus 3a1aHus
1 MOMYJISIIUOHHO-BUIOBOM 12 345
(TIOMYJISIIIMOHHBIH )
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 oneHnBanus 3a1aHuil ¢ pa3BEPHYTHIM OTBETOM

B 1880 r. pycckuit Bpau H.M.JIynun mnpoBén sxcnepumeHT. OnHy Tpymnmy

71a00PATOPHBIX MBIIIEH OH KOPMIJI HaTYPaIbHBIM MOJIOKOM (3TH MBIIIN XOPOIIO
pociu ¥ OBUIH 3J0POBBIMHE), @ MBIIIN BTOPOI I'PYIIBI MOMyJIanyu OENKH, JKUPH,
YII€BOABl M MHHEpAJbHBIE COJH, BBIACICHHBIE M3 MOJIOKA W OYHIIECHHBIE OT
mpuMeceid (3TH MBIIHM Oonenu u ymupanu). Kakoil mapamerp 3amaéres
9KCIIEPUMEHTATOpOM (HE3aBHCHMas IIEpEMEHHAas), a KaKoil MeHseTcs B
3aBHCHUMOCTH OT 3TOro (3aBHcHMas nepeMmeHHas)? Kakoil BBIBOJ MOr crenath
H.M.JIlyann mo wuToraMm cBoero sxcrnepuMmeHTa? Kak Ha3bIBalOTCS NPHMECH,
ynanéHHble U3 MHUIIM BTOPOM rpynmsl Mblmeid? Kakyio (yHKIMIO B OpraHu3me
OHH BBINONHAIOT? [loyeMy UX OTCYTCTBHE HIIM HEAOCTATOK IIPUBOAAT K OOJIE3HIM
U cMepTH?

Copep:xaHue BePHOI0 OTBETA M YKa3aHHS 110 OLICHMBAHMIO Bananbl

(IOMyCKaroTCs HHBIE (OPMYITUPOBKH OTBETA, HE HCKAKAIOIIHE €r0 CMBICTIA)
DJeMeHTHI OTBETA!
1) He3aBucumas (3anaBaeMasi 3KCIIEPUMEHTATOPOM) IEpEeMEHHAS —
KOHLEHTpalust (KOJMYECTBO) BUTAMHHOB B TIMINE, a 3aBHCHUMAast
(M3MeHsIomIasics B pe3yNbTaTe O3KCIIEPUMEHTa) MepeMeHHas —
U3MEHEHHE YpPOBHA OOMEHa BEIIEeCTB M COCTOSHHUS OpraHu3Ma
MBIIIIEH.
2) BeiBog, xotopsiii Mor ciaenats H.M.JIyHuH: moMumo OeiKoB,
JKMPOB, YIJIEBOJOB M MHUHEPAIIbHBIX COJIEH B IUILE 00s3aTeNIbHO
JOJDKHBI TIPUCYTCTBOBaTh  BEINECTBA, OTCYTCTBHE KOTOPBIX
HapymiaeT 0OMeH BELIECTB ¥ IPUBOAUT K OOJIE3HSIM U CMEPTH.
3) Ilpumecn, ynajieHHbIE W3 MHIIM BTOPOHW TPYHIBI MbIIEH —
BUTAMUHBI.
4) ButaMuHBl aKTHBHPYIOT (DEPMEHTHI, SIBISACH WX aKTHBHBIMH
LEHTpaMH, a TaKXKe YCHJIUBAIOT JeHCTBUE TOPMOHOB, MOBBIIIAIOT
HMMYHUTET U  CONPOTUBISIEMOCTb  OpraHuU3Ma  CTpeccy,
CTHUMYJIUPYIOT POCT M PETEHEPAINIO TKAHEH.
5) OrcyTcTBHE BHTaMHHOB (aBUTAMUHO3) MJHM HX HEZOCTATOK
(TMOBUTAMHMHO3) CHM)KAeT aKTHBHOCTD (PEPMEHTOB, YTO IPUBOIUT
K 3aMEIJICHHIO WM MpPEKpaleHWI0 OOMEHa BemIeCTB, M Kak
CIIEJICTBUE — K OOJIE3HSM WIJIH CMEPTH.

3a oonoanumenvnyio uH@GOpMAyUIO, He UMEIOWYIO OMHOUEHUS
K 60RpOCY 3a0anust, OGLbL He HAYUCTAIOMCS, HO 34 HAAUYUE 6 Hell
owubok cnumaemes 1 6ain

~
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. BMONOrna
OTBeT BKIIOYAET B ce0s BCe HA3BaHHBIC BBIIIEC DJICMEHTHI U HE 3
COZIEPKUT OMOIOTHIECKHUX OIIHNOOK
OtBeT BKIIOYaeT B ce0sf 4 W3 HA3BaHHBIX BHIIIE JJIEMEHTOB, 2
KOTOpBIE HE COJIEePKAT OMOJIOTHUECKHX OLTHOOK
OtBeT BKIIOYaeT B cebf 3 M3 HA3BAHHBIX BHIIIE JJIEMEHTOB, 1
KOTOPBIN HE COACPIKUT OMOJIOTHYCCKUX OIMIMOOK
Bce wHBIE CcHTyalM, HE COOTBETCTBYIOLIUE IpPaBHIIAM 0
BeIcTaBiieHys 3, 2 u 1 Gama.

NJIN OTBeT HepaBUILHBIN
Maxkcumanvusiii 6an 3

HazoBuTe kimacc, K KOTOPOMY OTHOCHUTCSI H300paKeHHOE Ha PHCYHKAX KUBOTHOE,
Y TIPU3HAKU BHEITHETO CTPOEHHMS, TI0 KOTOPBIM 3TO BO3MOXKHO OnpeaenuTh. Kakue
NpUCIIoco0JIeHHsT BO BHEITHEM CTPOSHHH COPMHPOBAUCH y HErO0 B CBSI3U C
oOMTaHMEM Ha OTKpBITHIX IpocTpaHcTBax cymu? [lox jeiicTBHeM Kakoro
1aBHOTO (haKTOpa SBOJIOIMH OHU CPOPMUPOBAIUCH?

Conepma}me BEPHOT0 0TBE€TA U YKAa3aHUA MO OLICHUBAHUIO
(momyckaroTcsi uHble (POPMYIIUPOBKH OTBETA, HE MCKAXKAIOIIME €r0 CMBICIIA)

Bbanasl

DJIeMEHTHI OTBETA:

1) N300pakeHHOE HA PUCYHKE >KUBOTHOE OTHOCHUTCS K KIACCy
IITuue:.

2) Tlpu3Haky BHENIHEro CTPOEHHsS: MEPHEBOM IMOKPOB, TroOJOBa
cHa0XCHa KIFOBOM, UMCIOTCS KPBUIbS U CyXas OpOTrOBEBArOIIas
KO’Ka Ha KOHEYHOCTSX.
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3) IlpucnocobneHusi B CBA3M C OOHMTAHHEM Ha OTKPBITBIX
MIPOCTPaHCTBAaX CYILIH: IJIMHHAS IIesl, TO3BOJISIONIAS BO3BBIILIATHCS
HaJl TPAaBSHHUCTHIM IIOKPOBOM; CHJIBbHBIE MAacCHBHBIC HOTH,
TIO3BOJISTIOIINE PA3TOHSTHCS 32 KOPOTKOE BpeMs M OBICTPO OexkaTh;
Ha CTOIe UMEIOTCS 2 Majblia, YTO YMEHBIIACT IUIOMAab OIOPHI U
YIUIHSET LIar.

4) JlauHbIe TPHCTIOCOOICHUS CHOPMHUPOBAIUCEH IO ICHCTBHEM
TJIAaBHOTO (haKTOpa BOJIOIIH — €CTECTBEHHOTO 0TOOpA.

OTBeT BKJIFOUACT BCC HA3BAHHBIC BBIIIC 3JICMEHTOB, HE COJCPIKUT 3
OMOJIOTHYECKHMX OIINOOK

OtBeT BKIIIOYAET 3 M3 HA3BAHHBIX BBIIIE JJIEMEHTOB U HE COIEPIKHUT 2
ouosornueckux omuoox, WUJIM orBer BKIOYaeT B ceds 4
HA3BaHHBIX BBIIIC 3JCMEHTA, HO COJICPKUT OHOJIIOTHUCCKUE
OIIMOKHU

OTBeT BKJIIOYACT 2 U3 HA3BAHHBIX BBIIIC 3JICMCHTOB M HE COACPIKUT 1
ouonornuecknx omubox, MJIM orBeT BKIO4aeT B cebs 3 u3
HA3BAHHBIX BBIIIE JJIEMEHTOB, HO COJEPXKUT OHOJOTHYECKHE
OIIMOKHU

Bce wHBIE cHTyanum, HE COOTBETCTBYIOIIME IIpaBHIIaM 0
BeIcTaBJeHus 3, 2 u 1 bamra. MJIW OtBeT HenpaBHIIBHBII
Maxkcumanvubiti 6ain 3

Haiinure Tpu ommOku B npuBenéHHoM Tekcte «KopeHb». Ykakure HOMepa

Npe/IsIoKEHHUH, B KOTOPBIX C/IEJIaHbl OIINOKH, HCIpaBbTe UX. [laliTe NpaBMIbHYO
(hopMyITUpOBKY

(1) Kopens - oceBoii BeretaTuBHEIH opra. (2) KopeHp ykperuisier pacTeHue B
T0YBE, BCACHIBACT M3 MOYBHI BOJY C OPraHWYECKHMHU BEIIECTBaMH, 3aracaeT
MUTaTeNbHBIE  BENIECTBA, OCYIIECTBISIET Oecrojioe  pasMHOXKEHHE U
obecrieunBaeT CBS3b PACTCHHUS C OaKTEpHsIMH M TpUOaMH, OOUTAOIIUMH B
noyse. (3) COBOKYNHOCTh KOPHEH pacTeHHs Ha3bIBAIOT KOPHEBOW CHCTEMOH.
(4) Paznnuarot Tpu BUIa KOPHEH: CTEP)KHEBOM (pa3BHBAETCS U3 3aPOIBIIIIEBOTO
KOpeliKa ceMeHH), OOKOBBIe (OTpacTaloT OT cTebjei, moOeros, JIMCThEB) U
MPUAATOYHbIE (OTPACTAIOT OT TIABHOTO M OOKOBBIX KopHEW). (5) Pasnmuuaror
JIBa THIAa KOPHEBBIX CHCTEM: TJIaBHAsi (XOPOILIO Pa3BUT IJIaBHBbIA KOPEHb) U
MOYKOBaTasi (COCTOUT M3 MPHIATOYHBIX U OOKOBBIX KOpHei). (6) B xophe
pa3yIMyaroT CIeAYIOIUe YYaCTKN: KOPHEBOW YEXIIUK, 30Ha JIEJICHHUS, 30Ha POCTa
(pacTspkeHMsl), 30Ha BcachlBaHMS W 30Ha mpoBeneHus. (7) B cBs3u ¢
U3MEeHEeHHeM  (QYHKIMH  KOpHS  INPOMCXOAUT  €ro  BHIOM3MEHCHHE,;
(OpMHpPYIOTCS KOpPHEIUIOJbI, KOpPHEBBIE INWIIKH, KOPHEBBIE KIyOHH,
BO3/1yLIHbIE KOPHHU, KIIyOSHbKH, MHUKOpH3a.

~
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r.

BMonorna

Coaep:xaHue BEPHOT0 0TBETA M YKA3aHHUS N0 OLEHUBAHHIO
(Z[OHyCKaIOTCﬂ HUHBIC (1)OpMyJ'II/[pOBKI/[ OTBETA, HC UCKaXXaroIHe €ro CMI)ICJ'I&)

banabl

OwmuOKyY TOIyIIEHBI B TPEAIOKEHHUAX:

2) KopeHb 3akperuisieT pacTeHue B II0YBE, BCACHIBAET M3 HEe BOIY
U pacTBOPEHHbIE B HEH MHHEpaJbHbIE BELIECTBA, 3aracaer
MTUTATEeIbHBIC BEIIECTBA, OCYIIECTBIIET BereTaTHBHOE (Oectooe)
Pa3MHOXKEHHE, YYacTBYET B HKOJIOTHUECKHX CBA3AX PACTEHHS C
rpubaMu 1 OaKTepUsIMH, KOTOpbIe OOMTAIOT B TIOUBE.

4) Pa3mumuaroT TpW BHIA KOpHEH: TJaBHBIN (pa3BHBaeTCs U3
3apOJBIINIEBOTO KOpEIIKAa CEeMEHH), OOKOBBIE (OTpacTaioT OT
TJIABHOTO ¥ IPUATOYHBIX KOPHEH) U MPUAATOYHBIC (OTpacTaroT OT
cTeleii, moOeroB, JINCTHEB).

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

B oTBeTte ykazaHbl U UCHpaBIIeHBI BCE OIIUOKH.

B oTBete yka3aHbl ABe-TPH OLUIMOKH, HCIPABICHBI TOIBKO BE U3
HUX. 3a HenpasunbHo  HA36AHHbIE U/UAU  UCTIPDAGILEHHbIE
npeoNodce s OanIbl He CHUMNCAOMCs

B oTBeTe yka3aHbl OIHA—TPH OLIMOKH, UCTIPABICHA TOJIBLKO OHA U3
HUX. 3a HenpasunbHo  HA36AHHbIE U/UAU  UCTIPAGILEHHbIE
npeoNodice s OANIbL He CHUNCAIOMCS

OTBeT HeNnpaBWIbHBINA: BCE OUIMOKH OIIPEAEITICHBI H UCTIPABICHBI
HeBepHo, MJIU ykazaHbl oiHa—TpH OIIMOKH, HO HE HCTIpaBlicHa HA
OJlHa U3 HUX

Maxcumanvrolii 6ann

3

rUMoANHaMus? YKaKUTE HE MEHEee TpeX MOCIEICTBUH.

Kak BO3HeﬁCTByeT Ha OpraHu3M 4Y€JIOBCKAa HHU3Kas JABUIaTCJibHass aKTUBHOCTH -

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

Banaabl

DJIeMEHTHI OTBETA:

1) CHmxkaeTcss BBIHOCIMBOCT OpPraHW3Ma, W3-32 OTCYTCTBHUS
(U3MYECKOM Harpy3Ku MPOUCXOANUT TUIOTPOMUS MBIIIIL, BIUIOTH /10
aTpodun (MX yMCHBIICHHE B 00beMe, ocnabieHue, o aTpodus,
KOTOpasi COIPOBOXK/IAETCS 3aMELICeHHEeM MBIIICYHOW TKaHH Ha
COCTUHHUTENBHYIO)

2) Ilpomcxogut 3amelieHHe OOMEHa BEIIECTB, SHEPro3aTpaThl
OpraHu3Ma CHIDKAIOTCS M U3JIMIIEK [UTATeNbHBIX BELIECTB
(YrneBosioB) IpeBpalaercsi B JKUPbI, KOTOPblE HAKAIIMBAIOTCS B
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MOJKOXKHOW  KMPOBOI  KJIeTUaTKe: Macca Tejla CTaHOBHUTCS
U30BITOYHON

3) OtcyrcTBUE (HU3MYECKON aKTHBHOCTH M M30BITOYHAS Macca Teja
MIPUBOJSIT K MOBBIIICHUIO KPOBSHOTO JaBieHHs (apTepHaibHOMN
THIIEPTEH3MH), YTO BEAET K BO3PACTAHMIO HATPY3KU HA CEPACUHYIO
MBIy ¥ €€ THUNepTpopuu, B pPE3yabTaTe 4Yero yXy/ImacTcs
KpOBOCHaOXeHHE cepara

4) HenocraTo4Has aKTHBHOCTh MBI HIKHUX KOHEYHOCTEH
(BcmencTBue THUNOAMHAMUHM) TPUBOANT K BEHO3ZHOMY 3acTOIO,
pacUIMpeHHIo BEH - BO3HUKAET BapHKo3Has 00se3Hb. [ umoaunamus
NPUBOAUT K OOJIE3HSIM CEPACUHO-COCYAUCTOM CUCTEMBI M HETATHBHO
CKa3bIBAETCs Ha 37I0POBHE UEJIOBEKA.

5) TunoguHamusi CTOCOOCTBYET Pa3BUTHIO 3a00NEBaHUN cepia
cocyznos. Camoe pacripocTpaHEHHOE — aT€POCKIEPO3. ATEPOCKIIEPO3
COIIPOBOKAAETCS CTEHOKapIuei (CykeHueM KOpOHApHBIX apTepuil),
KOTOpOE IIPUBOJNT K HH(pAPKTy MUOKapAa. [ noanHaMusi NpUBOANUT
K pa3BUTHIO THUNEPTOHMYECKOH Oose3Hu. /[l mpoduiaakTuku
HEOOXOANMBI KapAUOTPEHUPOBKH.

OTBeT BKJIIOYACT BCE HA3BAHHBIE BBIIIE DJIEMEHTHI, HE COJECPIKUT
OUOJIOTMYECKHUX OLINO0K

OTBET BKIIOYAET JIIOOBIE 3 U3 HA3BAHHBIX BBILIE DJIEMEHTOB U HE
coJiepkuT ononornueckux omuodok, MJIN oreer BKiIrOUaeT B cebds 4
HA3BAHHBIX BBIIIC JIEMEHTA, HO COACPIKUT OUOJOTHYCCKHE OITHOKH

OTBET BKIIOYAET TOJALKO 2 M3 HA3BAHHBIX BBIIIE DJIEMEHTOB M HE
conepxut ononormdeckux ommbok, MJINU oTBet BKiIOUaeT B cebst 3
W3 HA3BaHHBIX BBIIIC 3JICMEHTOB, HO COJCPIKUT OHOJIOTHYECKUE
OIIHOKH.

Bce uHbIE cuTyanuy, He COOTBETCTBYIOIIHE TIPAaBHJIaM BBICTABICHUS
3,2 u 1 6amna.
WJIN OTBeT HempaBMWIBHBIN

Maxcumanvroliii 6aun

~
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. BMONOrna

OObscHUTE, KaK OCYILECTBISETCS PEryJSIUs YHCICHHOCTH HACEKOMBIX,
HACCKOMOSIIHBIX W XHIIHBIX NTHI] B JKOCHCTEME CMELIAHHOTO Jieca, eCIH
YHCIICHHOCTh HACEKOMBIX PE3KO BO3PACTET.

Copep:xaHue BEPHOro 0TBeTa H YKAa3aHHSA 10 OLIEHMBAHUIO Baausl

(momyckaroTcst uHbIE (POPMYITHPOBKU OTBETA, HE HCKAXKAIOIINE €T0 CMBICTIA)

DneMeHTHl OTBETA:

1) YBenuueHue YHCIEHHOCTH HACEKOMBIX BEAET K YBEIUUEHHUIO

YUCJIEHHOCTH HACEKOMOSHBIX NTHUI] (MX €CTECTBEHHBIX BParos),

YTO B KOHEYHOM HTOr€ NPHUBOJWT K CHW)KCHHUIO YHCICHHOCTH

HaCEKOMBIX

2) VYBenuWveHWE YUCICHHOCTH HACCKOMOSIHBIX IITHI] BEIET K

BO3PACTAHMIO YMCIICHHOCTH XHUILHBIX ITHIL], YTO B KOHEYHOM HUTOTE

BEET K CHIYKCHHUIO YHUCIEHHOCTH HACEKOMOSTHBIX NITHUI

3) CHmXCHHE YHCICHHOCTH HACEKOMOSIOHBIX TTHI] BEIET K

YBEJIMUEHUIO YHUCJIEHHOCTU HACEKOMBIX, TaK KaK B OTCYTCTBUU

€CTECTBEHHBIX BPAaroB HACEKOMBbIE OBICTPO Pa3MHOKAIOTCS

OTBeT BKJIIOYACT BCC HA3BAHHBIC BBIIIC DJICMEHTHI, HE COICPIKUT 3
OUOJIOTHYECKHUX OIINO0K
OtBer BKJIIOYAeT B ce0s 2 U3 HAa3BaHHBLIX BBIIIE DIEMEHTOB U HE 2

coaepxut onosnorndecknx omuodok, UJIM oTBeT BKIIOYAET B ceOst
3 Ha3BaHHBIX BBIIIE 3JCMEHTA, HO COJCPKHUT OHOJIOTHUECKUE
OIIMOKHU

OtBer BKIIOYaeT B ceOs 1 M3 Ha3BaHHBIX BEIIIE DJIEMEHTOB M HE 1
conepxut ouonornueckux ommnbdok, UJIM oTBeT BKIFOUaeT B ceOs
2 W3 Ha3BaHHBIX BEIIIE JIEMEHTOB, HO COJIEPXKUT OHOIIOTHYECKUE
OIIHOKHU

Bce wHBIE cHTyamuu, HE COOTBETCTBYIONIWE IIpaBHIIAM 0
BBICTaBJIeHH: 3, 2 1 1 Oaiia.
WNJIN OtBet HenmpaBWIbHBIN

Maxcumanvuoi 6ann 3

CKOJIbKO XpOMOCOM COACpKAT TI'€HEpAaTUBHAsA KJICTKA MNbUIBLIEBOIO 3€pHa,

3apOJIBIII CEMEHH M IICHTpPaJbHAas KIIETKA 3apOIBIIICBOTO MeEmIka OepE3sl, eciu
KJICTKH TYO9YaTOi TKaHH JTUCTA copepikaT 84 XpoMocoMbl? M3 KakuX KJIETOK U B
pe3yipTaTe Kakoro mporiecca 00pas3yroTces 3Th kKieTku? OTBET HOsSCHUTE.
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Copep:xaHue BePHOT0 0TBETa M YKa3aHHS 10 OLIEHHBAHHUIO Bbanasl
(momyckatoTcst HHbIE (POPMYITHPOBKH OTBETA, HE UCKAXKAIOLIHME €TO CMBICIIA)

OneMeHTHI OTBETA!

1) TeHeparwBHas KJIETKAa TBUIBIEBOTO 3€pPHA  COACPKUT
TaIJIOWAHEIA - N - Habop XpomocoM (42 XpOMOCOMBI), TaK Kak
TeHEpaTHBHAsI KJIE€TKa 00pa3yeTrcs IyTeM MHUTO3a W3 MUKPOCIIOp
(n), BOHUKIINX B pe3yJbTaTe Meii03a U3 MaTepUHCKON KIETKH (2n)
2) 3aponblll CEMEHH COAEPIKUT AUIUIOUAHBIA HaOOp XPOMOCOM -
2n (84 xpoMocoMsl), oOpa3zyercst B pe3yJjbTaTe CIUSHUS raMer:
SIALEKIIeTKH (n) ¥ crepmust (n)

3) llenrpanbHas kieTka - gumiongHa (2n), obOpasyercs B
pe3yibTaTe CIUSHUS TAIJIOUAHBIX siiep (1) 3apoJIBIIIEBOr0 MeIIKa

OTBeT BKIIIOYACT BCe HA3BAHHBIC BHIIIIC 3JICMEHTHI U HE COACPIKUT 3
OMOJIOTHYECKHX OIINOOK

OTBeT BKIIIOYAET B ce0s1 2 U3 HA3BAHHBIX BEIIIE DJIEMEHTOB U HE 2
coziepkut ouosnoruueckux omubok, MJIM otser BriIto4YaeT B ceOs
3 Ha3BaHHBIX BBIIIE HJIEMEHTA, HO COJCPKUT OHOIOTHYECKUE
OLINOKHU

OtBeT BKIIOYaeT 1 U3 Ha3BaHHBIX BBIIIE JIEMEHTOB U HE COICPKHUT 1
ouosornueckux ommrook, MJIM oTBeT BKIIOYAET 2 U3 Ha3BaHHBIX
BBIIIIE DJIEMEHTOB, HO COJEPKUT OMOJIOTUIECKUE ONTHOKH

Bce wuHBIE cuTyanuM, HE COOTBETCTBYIOIIME IpaBUIaM 0
BbICTaBieHMs 3, 2 u 1 Gamna.
WJIN OTBeT HempaBMWIBHBIN

Maxcumanvrorii 6ann 3

YV  1opo3odWIBl Te€TEpOTaMETHBIM IIOJOM  SBJIAETCS MyXckod mon. [lpm

CKpEIMBAHUN CaMKH Apo30(MiIbl ¢ KpPacHBIMH TJla3aMH, HOPMAaJbHBIMH
KpBUIbSMU M CaMLida 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 KPbUIbSX 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
ckpenBaHui. Ompenennute TEHOTHUIBI POAMTENBCKAX 0CO0€il W TeHOTHIIBI,
(heHOTHIIBI, TT0JI TIOTOMCTBA B JIByX CKpelnBaHusAX. OObsCHUTE (PEHOTHIIHYECKOE
paclIeIIeHe BO BTOPOM CKPELIUMBAHHM.
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r.

BMonorna

Conepmalme BEPHOI'0 OTBETA M YKa3aHHUHA IO OLICHUBAHUIO
(TIpaBWIBHBIN OTBET JOJDKEH COJEPIKATD CIIEAYIOIINE TTO3UIIUH )

Bbamabl

Cxema peueHus 3aJa4uu BKIIOYacT:

1)P Q AAXEXE x JaaXPY
KpacCHBIC IJj1a3a KOPHUYHCBBIC
rjas3a

HOPMAaJIbHBIC KPBIJIbs BBIPE3KH Ha
KPBIIbAX

G AXB aXb, aY

F1 AaXBXP — camku ¢ KpacHBIMHU TJIa3aMH,
HOPMAJIbHBIMH KPBIIbSAMU;

AaXBY — camibl ¢ KpacHBIMU IJ1a3aMHU,
HOPMAJIEHBIMH KPBUIBSIMU;

2) P Q aaXbX® x JAAXBY
KOPHUHEBEIE TIa3a KpacHEIe
ri1asa

BBIPE3KH HA KPBITBAX HOpMaJbHEIE
KpbLTbS

G axP AXB, AY

F1 AaXBXP — camku ¢ KpacHBIMU IiIazamH,
HOPMaJIbHBIMH KPBUIbSMU,

AaXPY — camsi ¢ KpacHBIMU TJIa3aMH,
BBIpE3KaMH Ha KPbUIbSX;

3) BO BTOPOM CKpEUIMBAaHUU (HEHOTUIIMYECKOE PAaCIICIUICHHE II0
MPH3HAKY (POPMBI KPBUTHEB y CAMIIOB M CAMOK CBSI3aHO CO CIETUICHHEM
reHa JTOr0 MpU3HAKa C X-XpOMOCOMOH (TeTeporaMeTHbI MO
HacaeayeT X-XpoMOCOMY OT OJHOIO POAMTENS, 4 TOMOIaMETHBIH — OT
nByX). (Jlonmyckaercs uHas reHeTU4eCcKasi CUMBOJIMKA. )

TpeHupoBoyHbIn BapuaHT Ne5 ot 08.11.2021. Akagemus co8a.ru 11/11

B coorBerctBun ¢ IlopsakoM NpoBeAeHHs TOCYJapCTBEHHOW MTOTOBOM
aTTeCcTalMy 1Mo 00pa3oBaTeIbHBIM IPOrPaMMaM CpeTHEro oomero oopasoBaHus
(npukaz Munnpocsemenust Poccun u  PocoOpramzopa or 07.11.2018 Ne
190/1512, 3apeructpupoBan Munrocrom Poccun 10.12.2018 Ne 52952)

«82. Ilo pe3ynbTaraM nepBoil ¥ BTOPOil IPOBEPOK HKCHEPTHI HE3ABUCUMO APYT
OT Apyra BBICTABILIIOT OajuIbl 3a Ka)KABIM OTBET HA 3a/aHMS HK3aMEHAIMOHHOMN
pabotsl EI'D ¢ pa3BepHYTHIM OTBETOM.

B ciyuae cymecTBEHHOTO pacxokA€HHWSA B OayulaX, BBICTABICHHBIX IBYMS
9KCIIEPTaMH, Ha3HayaeTcsi TpeThsl npoBepka. CyIIECTBEHHOE PAaCXOXkKICHHE B
Oastax omnpeneneHo B KpUTEPHUIX OLCHUBAHUS 110 COOTBETCTBYIOIEMY y4eOHOMY
npe/IMETY.

OKcHepry, OCYIISCTBISIIOLIEMY TPEThIO MPOBEPKY, HPEIOCTaBISETCS
nndopmanms o0 Oannax, BBICTABICHHBIX OSKCIEPTaMH, paHee MPOBEPSIBLIMMU
9K3aMEHAIlMOHHYIO paboTy».

CyIIecTBEHHBIME CUNTAIOTCS CIICAYIOLINE PACXOXKICHNUS:

1) pacxoxneHne MexAy OajlaMH, BBICTABICHHBIMU TIEPBBIM U BTOPBIM
9KCTIEPTaMH, COCTABISIET 2 Wi Oosiee Oasuia 3a BHIIIOJTHEHHE JII0O0TO U3 3alaHni
22-28. B 3TOM City4ae TPETHH HKCIIEPT MPOBEPSIET TOIBKO T€ OTBETHI HA 3a/IaHM,
KOTOpPBIC BBI3BAIIM CTOJIb CYIIECTBEHHOE PACX0XKCHNUE;

2) pacxX0oXXJIEHHE MEKTy CyMMaMH 0alioB, BHICTABICHHBIX IIEPBBIM U BTOPBIM
9KCIIepTaMH 3a BRIIIOJIHEHKE BeeX 3aaHui 22—28, coctapinseT 3 uiu 6onee H6asa.
B 3TOM ciiydae TpeTHii SKCIEepPT MPOBEpsIeT OTBETHI HA BCe 3aaanust 22—28.
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