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Enunblii rocynapcrBennsblii 3xk3amen no BUOJIOI'NNA

IlosicHeHNsI K JeMOHCTPALMOHHOMY BAPHAHTY KOHTPOJIbHBIX
H3MEPHUTETbHBIX MATEPHUAJIOB €IMHOTO FOCY/IapCTBEHHOI0 IK3aMeHa
2026 roga mo BUOJIOI'MN

IIpn o3HaKOMJIEHHH C JAEMOHCTPAlMOHHBEIM BAPHAHTOM KOHTPOIBHBIX
n3MepuTenbHbIx Matepuanos (KMM) exunoro rocynapctseHHoro sk3amena (EI'9)
2026 r. cnemxyer WMETh B BHAY, YTO 3a/laHUs, BKJIIOYEHHBIE B HETrO,
HE OTPaKalOT BCEX D3JIEMEHTOB COAEPXKAHHSA, KOTOpbIE OYyIyT MpOBEpATHCS
¢ nomomplo BapuaHToB KM B 2026 r. IlonHblf mnepedeHb 3J1EMEHTOB
COJIEpKaHUsl, KOTOPblE MOTYT KOHTPOIHPOBATHCS Ha €IMHOM IOCYAapCTBEHHOM
sk3ameHe 2026 r., mpuBenéH B KoauduKarope MpoBEpsIeMbIX = TpeOOBaHUMN
K pe3ylbTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHOI NPOTrpaMMBI CPEIHETO
obmero 00pa3oBaHUS W 3JIEMEHTOB CONCPXKAHUS * U1 INPOBEICHHUS EIUHOTO
rocyapCTBEHHOTO 9K3aMeHa Mo OHOJIOTHH.

B 1eMoHCTpannoOHHOM BapuaHTe NpPeACTABJIEHbI KOHKPETHbIEe MpPHMepPbl
3a/laHuii, He HCYepPNbIBAIOIIHE ¢ BCEro :MHOroo0pa3susi  BO3MOKHBIX
(hopMyJHPOBOK 3aJaHUIl HA KAKIO0H MO3MIAN BAPHAHTA 3K3aMeHAUMOHHOI
padoThI.

HaznaueHune AEMOHCTPAIIMOHHOTO BaphaHTa 3aKIIOYAeTCs B TOM, YTOOBI
JaTh BO3MOXKHOCTh JI000MY ydacTHHKY EI'D u IIHpOKOW OOIIECTBEHHOCTH
COCTaBHUTH MpeJCTaBleHHe O CTpykrype Oyaymux KUM, xonuuecTBe 3aaaHMH,
00 ux GopMe U YpOBHE CIOKHOCTH.

B 1eMOHCTPallMOHHOM ,BapUaHTe NPEACTABJEHO IO HECKOJbKO IPHMEpPOB
3aJaHUil :HA . HEKOTOPBIX  MO3MUMAX  JK3aMEHAIMOHHOW  padoThl.
B peaabnbpix BapuaHTax JIK3aMeHANMOHHONH pPa0doThl HA KaXKI0H MO3MLMU
Oy/er npeiigiKeHo TOJBKO OHO 3aaHue.

IIpuBenénnple KpUTEpPUM OLIEHKU BBIMOJHEHUS 3aJaHUil ¢ pa3BEPHYTHIM
OTBETOM, BKJIIOYEHHBIE B ATOT BapHaHT, AAIOT INPEICTAaBICHHE O TPEOOBaHHIX
K [TOJIHOTE ¥ MPaBMWJIBHOCTH 3aITUCH Pa3BEPHYTOrO OTBETA.

OTH CBEJICHUS TO3BOJIAT BBITYCKHUKAM BBIPA0OTaTh CTPATETHIO MTOATOTOBKA
k EI'D B 2026 1.
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JleMOHCTPanMOHHBIH BAPDHAHT
KOHTPOJILHBIX H3MEPUTEJILHbIX MATepHAJIOB
€/IMHOTI0 rOCYAapCTBEHHOr0 Ik3ameHna 2026 roga
no BUOJIOTUHN

NHCTpYKIMSA 10 BBIIOJIHEHUIO PA00THI

Ok3aMeHanMoOHHAs paboTa COCTOMT M3 IBYX YacTeil, BKIIOYAIOMUX B ceOs
28 3amanuil. Yacte 1 comepxxur 21 3amaHue ¢ KparkuM oTBeToM. YacTb 2
COACPXKUT 7 3alaHuil ¢ pa3BEPHYTHIM OTBETOM.

Ha BeImonHeHHE SK3aMEHAIMOHHOM paOOThI 10 OMOJIOTUH OTBOAMTICS 3 yaca
55 muHYT (235 MUHYT).

OtBeramu K 3azaHusaM yactu 1 (1-21) sBisIoTCsS MOCIENOBATEIbHOCTH
uudp, YMCIo win cioBo (cioBocoderanue). OTBETHI 3aMUIINTE MO MPUBEIEHHBIM
HIDKe 00pasIaM B 1oJie 0TBETa B TEKCTE PabOThI 6e3 MpoOeoB, 3aMsAThIX U APYTUX
JIOTIOJTHUTEITFHBIX CHMBOJIOB, @ 3aTeM ITepeHecHTe B O1aHK 0TBETOB Ne 1.

Orser: KOMBUHATMBHAS. KOMBWMHATUMBHA 4

Orser: i 31
Omser: | 146 |46

A[B[B[T |1
OTBGT221122 2"22

3amanus vactu 2 (22-28) TpeOyrOT MOJHOrO OTBeTa (1aTh OOBICHEHUE,
omucaHWe WIH O0OOCHOBaHHE; BBICKa3aTh M apryMEHTHPOBATH COOCTBEHHOE
MHeHHE). B Onanke oTBeToB Ne 2 yKaXuTe HOMEp 3aJaHHA H 3alHIINTE €r0
MIOJIHOE PELICHUE.

[Ipu- BeIYMCIEHUSX pa3peliaeTcs MCIOIb30BaTh HEMPOrPaMMHUPYEMBbIH
KaJbKYJIATOP.

Bce Omamkm EI'D  3amomHAloTCS  SPKUMH  YEPHBIMH  YEPHHIIAMH.
JlomyckaeTcst HCOAb30BaHNE TeJIEBON MIIH KATUJUIIPHOW pyUKH.

IIpu BBINONHEHUU 33JaHUH MOXKHO MOJb30BaTbCS YEPHOBUKOM. 3anMCH
B YepHOBHKe, 2 TaK:Ke B TeKCTe KOHTPOJIbHBIX M3MEPUTEIbHbIX MATEPUAJIOB
He YYUTHIBAIOTCS NPH OLIEHMBAHUU PadoThI.

Bannel, momydeHHsle Bamu 3a BBITOSHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
ITocrapaiiTech BBIIOJIHUTH KaK MOXHO OoJibllle 3aJaHuil 1 HaOpaTh HauOOJbILIEE
KOJIMYECTBO OaIIOB.

ITocne 3aBepiueHust pabOTHI MPOBEPHTE, YTOOBI OTBET HA KAXAO€ 3aJaHHE
B O6mankax orBeToB Ne 1 u Ne 2 ObLT 3amuicaH 1MoJ1 MPaBHIBHBIM HOMEPOM.

Kenaem ycnexa!
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Yactp 1

Omeemamu K 3a0anusm 1-21 aenawmes nociedosamenbHoCmb yugpp, wucio
unu cnoeo (crosocouemanue). Omeemol 3anumume 6 nojis OMEENI08 6 MeKCme
pabomul, a 3amem nepenecume 6 bB/IAHK OTBETOB Ne 1 cnpaséa om Homepos
COOMEEMCMEYIOWUX 3A0AHUl, HAYUHAA C NEPEOll KilemouKu, 6e3 _npobdenos,
3anAMbIX_U_Opy2ux _00NOJIHUMEIbHLIX CUMB0.106. Kaoicoviii cumeon nuwmume
6 0mOoenbHOoUl KlemoyKke 6 COOMEEmCmEUU C NPUBCOEHHLIMU 6 O1laHKe
obpazuyamu. EOunuysl uzmepenus eenutun nucamo He HyMHcHO.

PaccmoTpure Tabmmiyy «YpOBHH OpraHM3aIlMM SKHBOIM TNIPHPOIBDY. 3almInTe
B OTBETE MPOIYIIEHHbI TepMUH, 0003HAUCHHBIA B TalJIMIE BOIPOCUTEIBLHBIM
3HAKOM.

YpoBeHb Opranu3anuu IIpumep
Knerounslii KucnopoHblii 3Tal 3HepreTHueckoro ooMeHa
? Ionnepsxanne MOCTOSHCTBA Ta30BOrO COCTaBa
aTMoc(ephl JKUBBIM BEIIECTBOM 3eMiIn

OrtBeT:

DKCIEepUMEHTATOp HaHEC KATUI0 JUCTHIMPOBAHHOM BOJBI HA MIPEAMETHOE CTEKIIO
C MHKpOINpPENnapaToM KOXKHUIBI JyKa, >XHUBbIC KICTKA KOTOPOTO HaXOMASATCS
B COCTOSHUH IUTa3Moim3a. Kak. Iocie 3Toro M3MEHIINCh KOJMYECTBO pUOOCOM
1 00BEM IUTOIIA3MbI B KJISTKaX KOXKHUIIBI JTyKa?

Jnst Kaxk0it BeTMYMHBL ONIPEIEITUTE COOTBETCTBYIOIIHI XapakTep e€ H3MCHEHHUS:

1) yBenmannack
2) yMeHbUIUIIACh
3) He u3MeHuIach

3amumuTe B TaONMIly BBIOpaHHBIE LU(PHI JI8 KaxI0H BenwmuwHBL. L{ndps!
B OTBETE MOT'YT ITOBTOPSITHCS.

KonunuectBo pubocom O0BEM IUTOTLIA3MBI
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Ha ocnoBannu mpasuna 10 % paccumraiite Maccy TpaBsl (B KT), KOTOpast MOXET
o0ecreynTh B JIeCy CYIICCTBOBAaHHME OJHOM JIMCHIIEI MAacCOW 8 KT, IIPH YCIIOBHUH,
4TO TMHIIEBas IENb COCTOMT M3 TPEX 3BEHbEB. B OTBeTe 3alMIIUTE TONIBKO
COOTBETCTBYIOIIEE YHCIIO.

OrtBeT: KT.

Kakoe cOOTHOIlIEHHE TEHOTUIIOB TMOJYYHUTCS Y TOTOMKOB TNPH CKPEITUBAHUU
MOHOTETEPO3UIOTHBIX Oco0ell Mexay coboi? OtBer 3anmuimiure B BHIC
MOCJICIOBATEIbHOCTH YHCEIL.

OrtBeT:

Paccmompume pucynok u evitnonnume 3a0anus 5 u 6.

Kaknm HOMepoM Ha prcyHKe 0003HaueH ammapar [ ombmxn?

OrtBeT:
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YCTaHOBUTE COOTBETCTBHE MEXKJY XapaKTePHCTHKAMUA W CTPYKTypaMH,
0003HaYCHHBIMH Ha PUCYHKE ITUPpamMu 1, 2: K KaK0H MO3UIINH, JTAHHOU B TIEPBOM
cToJdiie, MoA0EepUTE COOTBETCTBYIOIIYIO TO3UIIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTUKH CTPYKTYPbI
A) conepxut Monekynsl PHK 1
B) obpasoBana 6enkoM TyOyIHHOM 2) 2

B) cOCTOMT U3 MHKPOTPYOOUEK U LIEHTpOChepr
I') cHUHTE3UpyET NMOIUICTITHIBI

JI) dopMupyert BepeTeHO AeNeHUs

E) opraHusyer HUTOCKEIET

3anumuTe B TAOIHIy BEIOpAaHHBIC IU(PHI IO COOTBETCTBYIOIINMHE OyKBaMH.

A[B[B|T[A]E

OTBeT:

BribepuTe Tpu BEepHBIX OTBETA U 3aIUIINTE B TAOIUIY IH(PEI, 0] KOTOPHIMH OHU
YKa3aHbl.

Kakne wu3 mepedyucleHHBIX HIKE TNPOLECCOB BBI3BIBAOT KOMOWHATHBHYIO
H3MEHYHUBOCTH?

1) pexoMOMHAIMs F€HOB B PE3yJIbTaTe KPOCCUHIOBEPA

2) H3MEHEHHUE MOCIICI0BATEIBHOCTH HYKJICOTHIOB B ITpEeaax reHa
3) cly4aiHO€ COYETAHUE IaMeT IIPU OILIOAOTBOPEHUH

4) HE3aBHCHMOE PACX0XJIECHHE FOMOJIOTHIHBIX XPOMOCOM B MEH03€
5) TEPEHOC yyacTKa XpOMOCOMBI Ha HETOMOJIOTHYHYIO XPOMOCOMY
6) TMOTepst yJacTKa XpOMOCOMBI

OTBeT:
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VYCTaHOBUTE TIOCIEIOBATEIBHOCTh OSTANOB IOJNYYCHHS IITaMMa OaKTepuid,
HECYUIMX TI'eH >XMBOTHOIO, C HCIHOJb30BAaHHUEM METO/0B TI'€HHON HWH)KEHEpHHU.
3anumuTe B TaONUIy COOTBETCTBYIONIYIO ITOCIEA0BATEIBHOCTD ITHQD.

1) BcrpauBanue ¢parmenta JHK B mmasmuny

2) oOpa3oBaHHE KOJOHUH OaKTepHii C LEIEBBIM T€HOM

3) BBeJeHHE TMOPHAHOM IIa3MUIbl B IPOKAPHOTHYECKYIO KIETKY
4) BbLIeneHKE HyxHOrO pparmenta JIHK u3 KIeTKM KMBOTHOIO
5) 0TOOp XKUBOTHOI'O, COJEPIAKAIIETO HEOOXOIUMBIH aJlIeNh

OrtBeT:

Paccmompume pucynok u evitnonnume 3aoanusn 9 u 10.

lIl Ilox kakuM HOMEpPOM Ha pPHCYHKE H300paXKEHO MO3BOHOYHOE >KHBOTHOE

C ITOJJHOCTBIO XPAMIEBBIM CKEJICTOM, 06I/IT8.IOH.I€€ B MOprX?

OTBeT:
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YCTaHOBUTE  COOTBETCTBHE MEXAY  XapaKTepUCTUKaMH H  KHUBOTHBIMH,
M300paXEHHBIMH Ha pUCYHKax 1, 2, 3: K KaxJ0H NO3WIMH, JAHHOH B NEPBOM
cTonb1e, ToAGepUTE COOTBETCTBYIOLIYIO MTO3UIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTUKHN XNBOTHBLIE
A) TOJBKO BEHO3HAsI KPOBb B CEPILIE 1) 1
B) XBoCTaroe 3eMHOBOAHOE 2) 2
B) HamM4ue rpyIHON KIETKH 3) 3
I') HagM4ue 3apOABILIEBONH 0OONIOYKH —
aMHHOHA

J) Hamu4ue B IIO3BOHOYHHKE TONBKO IBYX
OT/EJIOB: TYJIOBHIIHOTO U XBOCTOBOTO
E) pasMHOXeHME Ha Cylle

3anumute B TabauIly BEIOpaHHBIC HUQPHI 10/ COOTBETCTBYIOIIMMH OYKBAMH.

A[B[B[T[A]E

OrtBeT:

Bri6epute Tp BEpHBIX OTBETA U 3aMHIINTE B TAOIUIYY HUGPHI, 1O KOTOPHIMU OHU
yKa3aHbI.
Kakue npusHaky XapaKTepHBbI 7151 XBOMHBIX PaCTCHUN?

1) OmnnonorBopenue 6e3 ydacTHs BOJIBI.

2) CemsA3auaTKi pacIOIOKEHEI HA YCHIyHKaX HIUIIEK.

3) Pacmpoctpanenue ¢ HOMOIIBIO CIIOP.

4) Xusuenusie GopMbl — I€PEBbS, KyCTAPHUKH, TPABBI.

5) Bspocnoe pactenue — ramMeTour.

6) Y MHOrMX IpeJCTaBUTEJIEN TUCThS NPeoOPa3yIOTCs B UTONKH.

OTBeT:
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Y CcTaHOBUTE MOCIIEIOBATEILHOCTh CUCTEMATHUYSCKHUX TPYIIN OPTaHU3MOB, HAYMHAS
C CaMOro BBICOKOIO paHra. 3amuiIuTe B TaOMHIy COOTBETCTBYIOILYIO
MOCIIeZI0BATEIBHOCTD TH(D.

1) HBynonbHbie

2) Iloxpertocemennsle, uu LipeTkoBEIE
3) JynHuK n1ecHOR

4) DykapHOTBI

5) 3onTHunble, niu CenbaepeeBre

6) dynnuk

OrtBeT:

Paccmompume pucynok u evtnonnume 3a0anusn 13 u 14.

KakuM HOMEpoM Ha pHUCYHKe 0003HAYeH IPOBOJHHUKOBBIA OTAEN CIyXOBOM
CCHCOPHOM CHUCTEMBI?

OrtBeT:
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VYcTaHOBHTE  COOTBETCTBHE  MEXJY  XapaKTePUCTHKAMH U CTPYKTypaMHu
aHAJIM3aTOPOB, 0003HAYCHHBIMH Ha pUCYHKe Iudpamu 1, 2, 3: K KaXKI0H MO3UIUH,
JTAHHOI B MEPBOM CTOJIOLE, MOAOCPUTE COOTBETCTBYOLIYIO MO3UIMIO M3 BTOPOTO
cTonoma.

XAPAKTEPUCTUKN CTPYKTVYPHI
A) KOMIIOHEHT CpeIHEro yxa 11
B) comepxut KOpTHEB OpraH 2) 2
B) ycunmBaet u nepenaér 3ByKOBBIC KOJIeOaHHS 3) 3

I') BOCHpPHHHMAET H3MEHEHHS ITOJIOKEHHS TOJOBBI
B IIPOCTPAHCTBE

J1) comepWT KpYTiioe OKHO

E) npeoGpasyer 3ByKoBbI€ KOJIEOaHUsI B HEPBHBIC
HMITYJIbCBI

3anumute B TabauIly BEIOpaHHBIC UQPHI 101 COOTBETCTBYIOIIMMH OYKBaMH.

A[B[B[T[A]E

OrtBeT:

Bribepute Tpu BepHO 0003HAUEHHBIE OMHUCH K PUCYHKY, Ha KOTOPOM H300pakéH
Y4acTOK CHMHHOT'O MO3Ta YeJOBeKa. 3anumunTe B Ta0IuIy HQpP5I, 01 KOTOPEIMA
OHH yKa3aHBlI.

(=]

1) cepoe BemecTBo
2) KPOBEHOCHBIHA COCYJ
3) 0Oenoe BEIECTBO
4) 3aaHUN KOPEIIOK
5) HEpBHBIN y3ei :
6) TepenHHil KOPEIoK { 6

th

B
mh

=2

OrtBeT:
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VYCTaHOBUTE MOCIEHOBATEIBHOCTh JTAallOB B MPOLECCE JABIXaHHS B OpraHU3ME
YeJIOBEeKa. 3alMIIUTE B TAOJHUIy COOTBETCTBYIOIIYIO MOCIIEI0BATEIBHOCTD UGP.

1) TpaHCHIOPT BO3AyXa Yepe3 HOCOBYIO MOJIOCTh

2) TOCTYIUIEHHE KHUCIIOPOJa B LIUTOILIA3My HEHPOHA

3) B3auMOzIeHCTBUE KHCIIOPOA C TEMOTIIOOUHOM

4) TpaHCHOPT KHCIOPOJA U3 albBEOINBI B KDOBb

5) yd4acTue KHCIOPOJa B OKUCIUTENLHOM (pochOpHInpOBaHUH
6) IOCTYIIEHHE BO31yXa B NPaBbIi rMaBHBIH OpPOHX

OTBeT:

[Ipounraiite Tekct. BoiOepuTe TpU NpEISIOKEHHUS, B. KOTOPBIX JAaHBI OMHCAHUS
cOUMAIbHBIX ()AKTOPOB AHTPONOreHe3a. 3afUIIUTe B TaONHIy OUQPHL, MOT
KOTOPBIMU OHHU yKa3aHBbl.

(1)Konkypennust 3a J00bBIMy C JAPYTMMH XUIIHUKAMH W TaJalbIIHKaMU
CHocoOCTBOBaA 0OTOOPY CaMbIX JIOBKUX M CHIIBHBIX 0COOCH Y HCKOTIAEMBIX BUJIOB
moaei. (2)OmHuM U3 croco0OB BBDKHMBaHUS CTajlo (OPMUPOBAHHE yCTOHYMBBIX
TPYII, YTO CIOCOOCTBOBAJO CHIDKCHUIO BHYTPUTPYIIIOBOW arpeccHd W POCTY
kooneparmu.  (3)cronp3oBaHUE IPOAYKTOB MAaTepHAIBHONH  KYIBTYpHl —
KaMEHHBIX OPYIUil — CTUMYJIMPOBAIO POCT 00BbEMA TOJIOBHOIO MO3Ta, 4TO, B CBOIO
ouepenb, TPHBEIO K MOCTENEHHOMY COBEpIICHCTBOBAHUIO OpYIWi Tpyna.
(4)Haubouee cnabble, BOCHPUMMYMBBIE K 3a00JCBaHUAM M WHQPEKUUSAM MPEIKU
JoeH BCKOpE MOCIe POXKIACHUS MOTHOAIH, HE OCTaBisAsi MOTOMKOB. (5)OmHaxo
BO MHOTHX Telepax HaXOIsIT MHOXKECTBO CKEJIETOB JIIOJCH, JOCTUTIIHX 3PEJOro
BO3pacTa, C MHOTOYHCICHHBIMH 3aXHBIIMMU TepeloMamMu u 0e3 3y0oB.
(6)MHoOTH€E MOJNOABIE  aBCTPAJONUTEKH, KOTOPhle OTOWBAIMCH OT TPYIIBI H3-32
cn1abocTu, THOMM OT KOT'TeH XHUIHBIX MTHUII, HATIPUMED OPJIOB.

OTBeT:
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BriGepuTe TpH BEpHBIX OTBETA U 3aIIMIIMTE B TAOIHIY HU(PHI, 0] KOTOPHIMU OHH
yKa3aHBlI.
Jns coxpaHeHns 6Mopa3Ho0Opa3us He0OXOIIMO

1) TPOBOAMTH CENEKLUIO BEICOKOYPOXKANHBIX COPTOB PACTEHUH
2) TPOBOJUTH PACIANIKY [IETHHHBIX 3EMEITb

3) YHHYTOXATh XUIIHBIX XMBOTHBIX

4) co3/1aBaTh 3aMOBETHUKU

5) OpraHM30BbLIBATH HALIMOHAJIBHBIE IIAPKU

6) COXpaHATH MPUPOJIHBIE JTaHA(THI

OrtBeT:

YcraHoBUTE COOTBETCTBHE MEXIY IIpoLieccaMH. KpyroBopoTa M 3JE€MEHTaMH,
B KPYTrOBOPOTE KOTOPBIX 3TU HPOIECCHI MPOUCXOAAT: K KAKION MO3ULINHU, TaHHON
B IIEPBOM CTOJIOIIE, MOAOSPUTE COOTBETCTBYIONIYIO ITO3UIIHIO H3 BTOPOTO CTONIONA.

IMPOLECCHI KPYT'OBOPOTA OJIEMEHTDI
A) BblIETIEHUE aMMHaKa [IPY pacrnajie 0eaKoB 1) yriepon
B) dorocunTe3 2) asor

B) aenutpuduxanus

I') IbIXaHHE B MUTOXOHIPHAX

JI) cxMraHue MeTaHa

E) ¢duxcanus atmocepHOro raza KiyOeHbKOBBIMH
GakTepusIMU

3anumuTe B TAOIMIy BEIOpAaHHBIC IU(PHI IO COOTBETCTBYIOIINMH OyKBAMH.

A[B[BI]T[A]E

OrtBeT:
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PaccmoTpure prcyHok «KOHEYHOCTH pa3HBIX OTPSIOB  MIIEKOMTUTAIOIINX).
3amosHUTE IMyCThIe SYEHKH TAONUIBI, WCIONB3ysS ODIEMEHTHI, NpPUBEIEHHEIC
B cmucke. Jng Kaxgod sueliku, o00o03HaueHHOW OykBOH, BBIOEpHTE
COOTBETCTBYFOLIMI JIEMEHT U3 MPEIIOKEHHOIO CIIHCKA.

P,
&5
Tun VYposeHb ITyTe noctmxenus
TPUCIIOCOOTICHHOCTH 9BOJIIOLIMOHHBIX OMOIOTHUECKOTO
U3MCHEHUM nporpecca
(A) (b) (B)

CHuCOoK 3JIEMEHTOB:

1) ¢usuonornyeckas
2) MUKPO3BOJIOLUSL
3) wuauoananTtanus

4) DTOIOrHYeCKast

5) oOmas nerenepanus
6) MaKpO3BOJIOLHS
7) Mopdonoruyeckas
8) KOHBEpreHIMs

3anumuTe B TaGIAIYy BEIOpaHHBIC IU(PHI IO COOTBETCTBYIOINMH OyKBaMH.

A|b|B

OTBeT:
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IIpoananusupyiite  rpaguk  «BBDKHBaEMOCTH  COCHOBOTO  KOKOHOMpsija
B 3aBHCHMOCTH OT COBOKYIIHOIO BIIMSIHHS OTHOCHTENIBHOW  BII@)KHOCTH

1 TEMIIEPATYPBI BO3AyXa».

Temneparypa
soayxa, °C

254

BramuocTs
0 T T T T T pogayxa, %
100

20 60
BeokuBaemocts

L1 w4 =

25 % 50 % 75 % 100 %

BriOepute yTBEp)KAEHUS, KOTOPHIE MO>KHO < CHOPMYIUPOBATH HAa OCHOBAHUH
aHaNM3a MpEJICTaBIEHHBIX JAHHBIX. 3alUIIMTE B OTBETE LUMPHI, MOJ KOTOPBIMU
yKa3aHbI BEIOpaHHBIC YTBEPKACHUS.

1) IIpu Ttemneparype 10.°C_m Bnaxsoctu 30 % BBDKHBAEMOCTH COCHOBOIO
KOKOHoIpsina paBHa 25 %.

2) CocHOBBI KOKOHONpSZA, CIOCOOEH BBDKMBATH HPH JIIOOBIX 3HAYEHHUIX
BIQXXHOCTH M TEMIIEPATYpHL

3) Ilpm remneparypubix 3HaueHUAX oT & °C g0 23 °C BBDKHBAEMOCTH COCHOBOTO
KOKOHOTIPsI/Ta MEHACTCS B 3aBHCHMOCTH OT BIaXKHOCTH BO3yXa.

4) Ilpm BraxHOCTH BO3ayXa Bellle 60 % BBDKHBAIOT BCE KOKOHOIPSIBL.

5) Haubomnee OmarompusaTHas A1 COCHOBOTO KOKOHONpsAa cpela — IIpH
Braxxnoeru 60 % u remneparype 10 °C.

OTBeT:

He 3a0yobme nepenecmu e6ce omeemvt ¢ b/JIAHK OTBETOB A 1
6 coomeencmeul ¢ UHCIMPYKUUei o bINOIHEHUIO PAOOMbL.

IIposepvme, umoobvl Kaxcovlii omeem 0Obl1 3aNUCAH 8 CHPOKE C HOMEPOM
COOmMEemcmayouiez0 3a0anus.
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Yacrsb 2

/na 3anucu omeemog na 3adanua 3moii yacmu (22-28) ucnonvizyiime bJIAHK
OTBETOB M 2. 3anuwmume cuauana nomep 3adanus (22, 23 u m.o.), a 3amem
pazeépuymolit omeem Ha Hezo. Omeembul 3anucwléaiime 4émKo u pazoopuueo.

Ilpouumaiime onucanue IKcnepumenma u évinonnume 3aoanusn 22 u 23.

I'pymma 10OPOBOJIBIICB YYACTBOBAJIA B IKCIIEPUMEHTE 10 U3YUYCHUIO (HU3UOTOTUU
nutaHus. BHadane y moOpOBONBLEB OIEHUBAIN KOJNEOAHHS YPOBHS TIIFOKO3BI
B KPOBH B TE€UEHHUE JIHA, a 3aTeM OHM IMEPEeXOIWIN Ha JUETY, MOAPa3yMEBAIOUIYIO
npoOHOe muTanue. Pe3ynbTaTsl IpUBEICHBI Ha rpaduKe HUKE.

CpenHni ypoBeHb [MioKo3bl B KPOBM, Y. ea.

Bpewmsi, 4
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Coopmynupyiite aBe Hyzesble eunomesul™ UL ITaHHOTO 3KCHEPUMEHTA.
OObsicHHTE, TIOYEMY B SKCIIEPUMEHTE JI0 U MOCIIE IIepexo/ia Ha JHETy y4acTBOBaia
OJHA W Ta Ke rpyIna Jo0poBoibleB. [loyeMy pe3yabTaThl SKCIEPUMEHTA MOTYT
OBITh HEJOCTOBEPHBI, CIIH JIO Tepexoja Ha IUETy B JCHb B3SITUS 00pas3moB s
aHaNIM3a KaXIpli ©3 J00pOBONBLEB INPHHUMAN IHINY, Pa3IdYaroLIyrOCs
0 COCTABY M KOJMYECTBY?

* Hyneeas zunomesa — npuUHUMAeMoe NO YMONUAHUK) NPeONONIOdNCeHue, Umo
He cyujecmayem Cesa3u Mencoy 08yMs HAOIOAeMbIMU COOLIMUAMU, (heHOMEHAMU.

IIpennonoxure, KpuBas IO KAaKHUM HOMEPOM COOTBETCTBYET . pe3yJIbTaTaM
noOpoBOJIBLIEB JIO Tiepexojia Ha JpoOHoe mnurtaHue. OtBer mnosicHute. Kak
MIPOUCXOAUT METa0O0JIM3M TITIOKO3BI B MBIIIIAX MICKOMHUTAIOMINX IPH HOPMAITBHOM
KOIM4YecTBe M HenmocTtatke kucnopoma? Kakxoe kommdectBo AT® mpu stoMm
BBIJICIIACTCS M3 pacuéTa Ha OJTHY MOJICKYITY TIIFOKO3bI?

Kak HaswbiBaercs uemnbs nurtaHus; m3o00paxEéHHas Ha pucyHke? OTBET IMOSICHUTE.
K kakoli (QyHKIMOHAIBLHOW IpyIIe B 3KOCUCTEME OTHOCHUTCS KpPOT M KaKou
TPOPHUUECKHI YPOBEHb OH 3aHUMAET? YKaKUTE JBE MPUIUHBI YIYUIICHUS CBOHCTB
ITOYBHI B PE3yJIbTATE KUIHEACATEIBHOCTH JOXK/IEBbIX YePBEil.
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nin

Ha pucyHkax H300pakeHBI CKENET C OTICYaTKOM MEpPheB M PEKOHCTPYKIHS
apxeonTeprkca, ooutasmero Ha 3emie 150-147 muH net Hazaz.

Hcnone3ys ¢parMeHT «I'€0XpOHOIOrHUecKON TabauLbl», ONpEeneauTe, B KaKoH
3pe U KaKOM IepHojie OOUTAIIO 3TO KHBOTHOE.

ApxeonTepukca MHOTAA OTHOCSAT K NTHIIAM, HO OH MMeJT HEKOTOpHIE NPH3HAKH,
HECBOWCTBEHHBIC COBPEMCHHBIM NTHHAM. [lepednciure Te W3 HHX, KOTOpBIC
BUAHBl Ha pHUCYHKax (He MeHee TpEX Npu3HaKoB). [l OpPraHu3MOB KaKOTO
COBPEMEHHOTO KJIacca XapaKTepHbI NePeUrCIICHHBIC TPU3HAKA?

T'eoxpononoruyeckast Tadauua*

Opa ITepuox
Hazpanme Bospacr Hazpanue
Y TIPOJIOJKUTEIHLHOCTD, (HA9ATIO SDET), MIH T€T U TIPOJOIKUTEIBHOCTB,
MJTH JIET MJIH JICT
Kaiinozoiickas, 66 UerBepTHuHBIH, 2,58
66 Heoren, 20,45

ITaneoren, 43
Memnosoit, 79

Meso3soiickas, 186 252 FOpckuii, 56
Tpuacosblid, 51
Iepmckuid, 47
KamennoyroubHbii, 60

[Maneosoiickas, 289 541 Jesonciuit, 60

Cunypuiickui, 25
OproBUKCKHUH, 41
KemOpwuiickuid, 56
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Ecnmu  cpaBHUTH cepjlia KUTOOOpPa3HBIX W HAa3eMHBIX  MIICKOIHTAOIIHX,
TO OKaXETCS, YTO Y MHOTHMX KHUTOB IPaBBbIA JKEIYJOUYEK PA3BUT CYIIECTBEHHO
JIy4lIe JIeBOrO, TOTJa KaK y HAa3eMHBIX MJICKOIMHUTAMOIIUX JIEBBIH KEIyJ0UYeK
3aMETHO TOJIe IMpaBoro. Kak MOXHO OOBSCHHTH 3Ty 3aKOHOMEPHOCTH?
IIpu morpyXeHun y KUTOOOPA3HBIX CHIDKACTCSA 00Iee MOTPEOJICHUE KHCIOpoIa
3a CY€T YMEHBIICHUS KPOBOCHAOXKEHMsI CKEJIETHBIX Mbll. Kak npu 3ToM
W3MEHSETCS YacToTa CepACYHbIX COKpamleHHH? 3a cuéT Kakux ajanTauui
W TPOIECCOB B CKEJETHOW MYCKyJaType NpojoinKaeT BbipadareiBaThes ATD
BO BpeMsI IOTPYKEHUs?

Ha cxeme mnpencraBneHbl (QUIOreHETHYECKOE AEPeBO: ITHIl U3  TPYNIbI
JpeBuenéOnbix (Paleognathae), a Ttaxxke wuHpoOpMamus 00 HX COBPEMEHHBIX
apeajlax M MecTax MCKOIIaeMBIX HaXOMOK (I BbEIMepmux nruu). Ha ocHoBanmM
NPE/CTABICHHBIX JAHHBIX YKQKUTE Ha3BaHUE CYNEPKOHTHHEHTA, II¢ BO3HHUKIA
rpynna ApeBHEHEOHBIX, M MHOPAMOK, B KOTOPOM OT JTOr0 CYHNEpPKOHTHHEHTa
OTACISINCh y4YacTKH cymm. Kakas reoiormdeckas TEOpHS JEXKHT B OCHOBE
JMaHHBIX TporeccoB? K kakoif Tpymme J0Kka3aTelNbCTB IBOMIONIHA MOXXHO OTHECTH
nanHbld npuMep? OnucaHHas 3aKOHOMEPHOCTh B PAcIpOCTpaHEHUH HaOIoAaeTcs
Jaleko He Uil BCeX TPYNI JKUBOTHBIX. Kakue mpu4mHBI MOTYT HPHBOIUTH
K HApYIICHUIO 3TOH 3aKOHOMEPHOCTU?

‘ Turanmy
!L Hangy

’ l Kaayap
I Sy

MNpenok
Hosaa 3enaHgua
Mea
‘ Kuan

KOwHan Amepura

ABcTpanma

CTpaye

Adppwra v Maparackap

TAraHTCIMi
BANHOPHAG
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H3BecTHO, YTO CHHTE3 HYKJIEHHOBBIX KUCIOT HayMHaeTcs ¢ 5' KoHua, pubocoma
nemxercs no WPHK B nampaBmenun or 5 x 3’ xonmy, a Bce Buabsl PHK
cunresupytorcs Ha JIHK-marpume. @parment monekynsl JIHK, Ha koropoii
cuHTe3upyeTrcsi ydacTok unentpanbHod mnerin TPHK, wumeer crnenyrouryto
MOCIIEZI0BATEIBHOCTD HYKJICOTHIOB (HIDKHSISI ETIb MAaTPHYHAs ):

5'-UI'AATTTTALIAATIT-3'
3'-TUTTUIAOTTTTALIA-5'

VYcTaHOBUTE HYKICOTHUIHYIO HOcienoBarenbHOCcTs yuacTka TPHK, * koTopslii
CHHTE3MpyeTCcsd Ha JAaHHOM ()parMeHTe, W OINpeAeNUTe aMHHOKHCIOTY, KOTOpPYIO
Oyner nepeHocuth 3Ta TPHK B npouecce 6uocunresa Genka, €ciiy TPEeTHI TpUILIET
¢ 5' koHna coorBerctByeT aHTUkoAoHy TPHK. OtBer nmosichute. s pemenus
3aJaHUS  HCHONB3yHTe TaONMIly TeHeTHYecKkoro Koxa. Ilpu HammcaHHn
HYKJIEMHOBBIX KHCIIOT YKa3blBaliTe HAlPABICHUE LIEIIH.

I'enernyeckuii kog (MPHK ot 5’ k 3’ koHIY)

[TepBoe Btopoe ocHoBanue Tpetne
OCHOBAHHE y 11 A I OCHOBAaHHE
Oen Cep Tup Huc v
v Oen Cep Tup uc 0
Jeit Cep — — A
Jleit Cep — Tpn r
Jleit IIpo T'uc Apr N
Jleit ITpo I'uc Apr 0
1 Jlen IIpo I'mu Apr A
Jleit IIpo I'na Apr r
Une Tpe AcH Cep v
A Une Tpe AcH Cep i
Wne Tpe JIuz Apr A
Mer Tpe JIuz Apr T
Ban Ana Acn I'nu v
r Ban Ana Acn T'nu 11
Ban Ana I'nmy T'mn A
Ban Ana Iy I'mu I
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NJIn

JIns  coMaTHYeCKOW KISTKH JKMBOTHOTO XapaKTepPeH TUILIOWAHBIA HaOop
xpomocoM. Ompenenure XpoMOCOMHBIH Habop (n) u uucino monekyn JHK (c)
B KJIETKe mpu ramerorecHe3e B Mmeradaze Il meio3a u anadasze II wmeiio3a.
OOBSACHUTE MOTYYCHHBIE PE3YIIbTaThI.

NJIN

B momynsumu pactenuit HouHOW KpacaBuilbl (Mirabilis jalapa) w3 150.0cobeit
6 pacTeHHIl UMEIOT SPKO-KpPaCHYIO OKpacKy BeHUMKa. PaccumTaiiTe uacTOTHI
aleneil kpacHOl u 0enoi OKpacoK B MOMYISIWM, a TAaKXKe YacCTOTBI BCEX
BO3MOJKHBIX T€HOTHIIOB, €CITH H3BECTHO, YTO MOMYIISAINS HAXOANUTCS B PaBHOBECHH
Xapau — Baiin6epra. OTBeT nosicHUTE.

Ha X- u Y-xpomocoMax d4enoBeKa CyIIECTBYIOT IICEBIOAyTOCOMHBIE YYaCTKH,
KOTOpBIE COJEp)KaT ajulelMd OJHOIO I'eHa, U MEeXIY HUMHU MOXET HMPOMCXOAUTh
kpoccuHroBep. OANMH M3 TaKWX T'€HOB BBI3BIBACT AHOMAIUHU B PA3BUTHU KHCTH.
Amnnens reHa 00pa30BaHMS NEPEIIOHOK MEXTy MaabIaMH (TIEPEIIOHYATHIC TTAITBIIHI)
HaclexyeTcsl ToJIaHIpUYecKd (HaclegoBaHHE IO TIeTeporaMeTHOMY IOIy).
JKenmuna ¢ HOpMaIbHBIM Pa3BUTHEM KHUCTH M HOPMANbHBIMU MaibllAMU BBIIIIA
3aMy’X 3a MYXUYHHY C aHOMAaJHei pa3BUTHS KUCTH U MEPETIOHYATHIMU MANBIIAMH,
FOMO3UIOTHas MaThb KOTOPOFO HE HMeNa aHOMAaJUM B Pa3BUTHM KUCTU.
PonuBiiasics B 3ToM Opake [04Yb ¢ aHOMAlHEN Pa3sBUTHUS KHUCTH BBIILIA 3aMYK
3a MyXuHHy O€3 Ha3BaHHBIX . aHoManuil. OmpefenuTe TEHOTUIBI POAHUTENEH
U TEHOTHUTIBI, ()eHOTHIIBI, TIOJI BO3MOXHOTO MOTOMCTBAa. BO3MOXHO 1M poXxaeHHe
B IIepBOM Opake peOEHKa ¢ HOPMAITBEHBIM Pa3BUTHEM KUCTH U IIEPETIOHKAMH MEXIY
nanbuamMu? OTBET HOSCHUTE:

Ilposepvme, umoobl Kaxcovlii omeem Obll 3ARUCAH PAOOM C HOMEPOM
COOMeEemcmeyou|e20 3a0aHus.
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Cucrema OlleHMBAHUSA IK3aMeHALMOHHOIl padoThI 0 OHoIOTMHI

[IpaBunbHOE BBHIMOJIHEHWE Kaxkaoro w3 3amanmid 1, 3, 4, 5, 9, 13
omeHuBaercst 1 OauioM. 3ajaHue CUUTAETCS BBINOJHEHHBIM BEPHO, €CIIA OTBET
3amucaH B TOH (opMe, KOTOpas yKazaHa B HHCTPYKIIMHU TIO BBIMIOJIHCHUIO 33JaHUS,
1 TIOJIHOCTBIO COBIAAACT C ITAJIOHOM OTBETA.

[IpaBunpHOE BBINOJIHEHHE KaXKAOro w3 3amanuit 2, 6, 10, 14, 19, 20
oreHMBaeTcsl 2 GayutaMu. 3aJjaHue CYMTACTCSl BBHITIOJHEHHBIM BEPHO, €CIH OTBET
3amucaH B TOH (opMe, KOTOpas yKkazaHa B HHCTPYKIIMHU TIO BBITIOJIHCHHUIO 33JaHU,
M IOJIHOCTBIO COBIAJAET C 3TAJOHOM OTBETA: KaXIbIii CUMBOJI B OTBETE CTOUT Ha
CBOEM MeCTe, JIMIIHHE CHMBOJIBI B OTBETE€ OTCYTCTBYIOT. BricTaBisercs 1 Oam,
eclii Ha 000 ONHOW MO3WIMU OTBETa 3allMCaH He TOT . CUMBOJ, KOTOPBIH
MPEJICTABJICH B ATAJIOHE OTBeTa. BO BceX Apyrux ciyvasx BeictaBisercs 0 6aymios.
Ecnu xonmyecTBO CHMBOJOB B OTBeTe OoJblle TpeOyeMoro, BBICTABISIETCS
0 OautoB BHE 3aBHCHMOCTH OT TOTO, OBUIM JIM YKa3aHBl BCE HEOOXOAUMBIE
CHMBOJIBL.

IIpaBwibHOE BBINIOJHEHHE Kaxaoro w3 3amanmid: 7, 11, 15, 17, 18, 21
oreHMBaeTcs 2 Gayuramu. 3aJaHue CUHTAETCS. BBIIIOJHEHHBIM BEPHO, €CIIH OTBET
3amucaH B TOW opMe, KOTOpas yKkazaHa B HHCTPYKIIMHU TI0 BBITIOJIHEHUIO 33JaHUS,
KOKIBIH CUMBOJ TPHUCYTCTBYET B OTBETE, B. OTBETC OTCYTCTBYIOT IJIMIIHUE
cumBoIbl.  [lopsAOK 3amMicM CHMBOJIOB “B. OTBETE 3HAYCHUS HE HMMEET
BricraBisieTcss 1 Gam, eciny TOJMBKO ONUH. M3 CHMBOJIOB, YKa3aHHBIX B OTBETE,
HE COOTBETCTBYET JTAJIOHY (B TOM YHCIIE €CTh OJUH JIUIIHHA CHUMBOJ HapsAay
C OCTaJIbHBIMU BEPHBIMH) HIIM TOJIBKO OJIMH CUMBOJI OTCYTCTBYET; BO BCEX JIPYTHX
ciydasx BeicTaBisieTcs: 0 0ayios.

[IpaBunbHOE BBINOJMHEHHE - KAXKJIO0r0 M3 3amaHuil 8, 12, 16 onenuBaercs
2 Gannamu. 3alaHUE CYMTACTCS BBHITOJHEHHBIM BEPHO, €CJIM OTBET 3alMCaH B TOU
(dbopmMe, KOoTOpasi yKa3aHa B MHCTPYKIIMH IO BBITIOJIHEHHUIO 3aJaHHs, U TOJHOCTHIO
COBIIAJAET C DTAJIOHOM OTBETA: KKl CHMBOJ B OTBETE€ CTOMT HA CBOEM MECTE,
JIUIIHAE CHUMBOJIBI B OTBETE OTCYTCTBYIOT. BhicTaBisieTcs 1 Oayi, eciu Ha He
Oonee YeM JIBYX. NO3UIMSAX OTBETA 3allMCaHbl HE T€ CHUMBOIIBL, KOTOPBIE
MPEICTABIEHbl B STAIOHE OTBeTa. BO BCEX JAPYrHMX CIy4asx BBICTaBISCTCS
0 6amutoB. Ecny KONMMYECTBO CHMBOJIOB B OTBETE MPEBBINIACT KOJIUYECTBO
CHMBOJIOB B 3TaJIOHE, TO OaJlI 32 OTBET yMEHbIIAaeTcs Ha 1, HO HE MOXET CTaTh
menble 0.
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OTBeTHI K 32JaHUSAM
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Ne 3amanust OTtBeT
1 o6uochepHbIit
2 31
3 800
4 121,211,112
5 5
6 122122
7 134
8 54132
9 4
10 123313
11 126
12 421563
13 4
14 131233
15 456
16 164325
17 235
18 456
19 212112
20 763
21 13
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Kpurtepuu oneHuBaHust 3a1aHMii ¢ pa3BEPHYTHIM 0TBETOM

Conep:xaHue BepHOTo 0TBeTa M YKa3aHHS M0 OIleHUBAHHIO Baniel
(mormycKkaroTcs MHbIe JOPMYIIMPOBKH OTBETA, HE MCKAKAIOIINE €ro CMbICIIA)
DJ1eMeHTHI OTBETA:

‘ IIpouumaiitme onucanue IKcnepumenma u evinoanume 3a0anusn 22 u 23.

I'pynma 1oO6poBOIBLEB yIacTBOBAIA B SKCIIEPHIMEHTE 110 U3YUCHHUIO (HH3UOJIOTUH 1) HyneBas rumotesa | — CpeiHMH YPOBEHb IIIOKO3bI B KPOBHU
nutaHus. BHauane y noOpOBONBIIEB OIEHHMBANM KOJIEOAHWS YPOBHS IIIFOKO3BI HE 3aBHCUT OT THIIA IUTAHHS (THETHI);

B KPOBH B T€UEHHE JHs, a 3aTEM OHHU NEPEXOJMIIN Ha JUETY, MOAPa3yMEBAIOLIyIO 2) HyleBasi TMIOTE3a 2 — CPEAHMH YPOBEHb IMIOKO3bI B KPOBH
JpoOHOe nuTaHue. PesynpTaTel NpuBeeHbI Ha TpaQuKe HUKE. HE 3aBHCHT OT BPEMCHH (B3SITHS KPOBH);

3)y pa3HbIX Jrojaed (Tpymi) YpoOBEHb TJIIOKO3bI B KPOBH MOXKET
[0-pa3sHOMY HM3MEHSTHCS B 3aBUCHMOCTH OT MUTAHHS (IpHEMa MHUIIH,
BPEMEHH CYTOK);

4) numa, pasnM4YHas 1O COCTaBy W IpPHHUMaeMas B pPa3HBIX
KOJIMYECTBAX, MOXKET BBI3BIBATh PA3HBIC M3MCHCHUS YPOBHS IIFOKO3bI
B KPOBH;

5) 3aBUCUMOCTbh MEXIY CPEIHUM YPOBHEM TIIIOKO3bI B KPOBH U TUIIOM
nuTaHus (BpeMeHeM) He YAacTCsl yCTAaHOBUTH B IBHOM BHUJIC.

3a Oononnumenvuylo uHgopmayulo, He UMEIOWYIO OMHOUIEHUA

. en.

8

CpenHuii ypoBeHb NII0KO3bl B KPOBH, YC.

1 K 80npocy 3a0auus, Oailbl He HAYUCIAIOMCA, HO 3d Hauuuue 6 Hel
owubok cuumaemces 1 bann
4 6 s 10 12 s 1o s 0 e OteeT BKIWOYaeT B CeOf BCe HA3BaHHBIE BBIE OIEMEHTH | 3
Bpewn, 4 U HE COJIEPKUT OMOJIOTHYECKUX OMIMOOK
___’1 OTBer BKJIIOYaeT B ceOs YeThIpe W3 HA3BAHHBIX BBHINIE JJIEMEHTOB, 2
.2 KOTOpBIE HE COZIepKaT OMOJIOTHYECKHUX OIIHOOK
OTBer BKIIOYaeT B ceOS TPU M3 HA3BAHHBIX BBHIIIE DJIEMEHTOB, 1
ChopmynupyiiTe naBe Hylesble cunomesuvl™ AN JTAHHOTO DKCIIEPUMEHTA. KOTOpbIE HE COJIEPKaT OMOTOTUUECKUX OIIUOOK.
OOBsicHUTE, TOYEMY B 3KCIIEPUMEHTE 10 U TIOCJIE Mepexo/ia Ha IMeTy y4acTBOBajla WJIN BepHo yka3aHbl 21eMEHTHI 1 1 2
OllHA M Ta Xe Tpymnna ao0poBoibieB. [loueMy pe3ynbTaThl SKCIEPHUMEHTa MOTYT Bce uHble cuTyanuu, He COOTBETCTBYIOIIME MPABHIAM BBICTABICHUS 0
OBITH HEIOCTOBEPHEL, ECIIM 0 MEPEX0O/a HA AUETY B NEHL B3ATHSA 0OPAa3LOB IS 3,2 u 1 bamna
aHaNMM3a KaXIBHi. W3 JA0OPOBONBIEB IPWHAMAI IHITY, Ppa3IMYaroNIyrocs Maxcumansvhoiil bann 3
0 COCTaBY M KOJIHYECTBY?
* Hyneeas cunomesd — npuHumaemoe no YMOIUAHUIO NPeOnoNodceHue, 4mo

He Cyujecmeyem cesa3u Medcoy 08yMsl HAOI00aeMblMu COOLIMUSIMU, PEHOMEHAMU.
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IIpeanonoxkure, KpuBas IOJ KakUM HOMEPOM COOTBETCTBYET pe3yJIbTaTaM
JOoOpOBOJBIEB J0 Iepexoga Ha apoOHoe nwutaHue. OtBer moscHure. Kak
MPOUCXOIUT META0O0IIH3M TITIOKO3BI B MBIIIIIAX MIEKOMUTAIOMINX IPH HOPMAIbHOM
KoludecTBe M Hejgocratke kuciopoza? Kakoe kommuectBo AT® npu stom
BBIJIETIAETCS M3 PAcUETa Ha OJIHY MOJIEKYITY TIIIOKO3bI?

Copep:xaHue BepHOro OTBETa U YKA3aHUS MO OLeHUBAHUIO Banabt
(moryckaroTcst MHbIe JOPMYIIHPOBKH OTBETA, HE MCKKAIOIINE €ro CMbICIIA)

DJIeMeHTHI OTBETA:

1) HoMmep 1;

2) HaOmroAaeTcs TpU MHKa MoAbEMA YPOBHS TIIIOKO3bI B TCYCHUE CYTOK,

YTO COOTBETCTBYET TPEXPA30BOMY MMUTAHUIO;

3) mpu HOpPMaJIBHOM KOJIMYECTBE KHCIOPOJA TIIFOKO3a OKHCISAETCS IO

YTJIEKUCIIOrO T'a3a U BOBL;

4) Ipy HOPMAJILHOM KOJIMYECTBE KHCJIOpOJAa BbIAEIsAETCS OKoyio 30

(npunumame snauenue om 30 0o 38) monexyn ATD;

S)npu nedunmTe (HEIOCTAaTKE) KHCIOPOJA. TIIOKO3a OKHCIACTCS

JI0 MOJIOUHOM KucaoThI (JlaktaTa, [IBK, mupoBuHOrpagHoi KUCIOTHI);

6) mpu neduuuTe (HEZOCTATKE) KHUCIOPOJA BBINENSETCS 2 MOJEKYJIbI

ATO.

3a Oononmumenvuyio umngopmayuio, He UMEOWYIO OMHOULEHUS

K 6onpocy 3a0anus, 06aiibl He HAYUCTAIOMCA, HO 34 HAaudue 8 Hell

owibok cnumaemes 1 bann

OtBeT BKIOYaeT B ce0d BCE - Ha3BaHHBIE BBIINIEC DJIEMEHTHI 3
Y HE COAEPIKUT OMOJIOTHYECKUX OMIHOOK

OTBeT BKJIIOYAET B CEOSI UETHIPE-TSATh U3 HA3BaHHBIX BBIIIE 3JICMEHTOB, 2
KOTOpBIE HE coAep)KaT OHOIOTHUECKUX OMIMOOK

OtBer BKIIOYaeT: B ¢e0s TpM M3 HA3BAHHBIX BbILIE DJIEMEHTOB, 1
KOTOpBIE HE COAEPKAT OHOIOTHIECKHUX OLTHOOK

Bce uHbIe CUTyaldd, HE COOTBETCTBYIOIIME MPABHIIAM BBICTABICHUS 0
3,2 u 1 6amna

Maxcumanvroiit 6ain 3
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Kak HazpiBaeTCs 1enb NHUTaHHA, W300pakéHHas Ha pucyHke? OTBET MOSCHHTE.
K kakoil (QyHKIIMOHAJBHOW Tpymme B JKOCHCTEME OTHOCHUTCS KpPOT M KaKoi
TpoHuUecKril ypoBEeHb OH 3aHUMAET? YKaXKHUTE JIBE IPUYUHBI YIYUIICHUS! CBOWCTB
[IOYBBI B pE3yJIbTATE KU3IHEACATEIbHOCTH JOXKIEBbIX YepPBEil.

CoaeprxaHue BEPHOTo OTBETa U YKA3aHHS 10 OLeHUBAHUHIO Bajasl
(omyckaroTcsi HHbIe GOPMYIIMPOBKU OTBETA, HE MCKAXKAIOIIIE €r0 CMbICIIA)

DJIeMEHTEI OTBETA:
1) netputHas (Lemb pa3I0KEeHU);
2) HaYMHAETCSI C MEPTBOW OPTraHUKH (HET MPOIYIIEHTOB);
3) koHcyMeHT (koHcyMeHT Il mopsiaka);
4) Tpetuii TPOPUUECKUH YPOBEHB;
5) ynydmiaeTcs CTPYKTypa HOYBHI (yJIy4IIAeTCs] adpaiisl; COXpaHseTCs
BJIara);
6) yMEHbIIAeTCsl KUCIOTHOCTh TMOYBbI;
7) opraHMYecKKe BEIIECTBA MEPEMENIAIOTCS B TIIyOOKHE CJIOM MOYBBI
(TIOBBITIIAETCS TUIOIOPOHE TIOYBEI),
3a OononnumenvHyro uH@opmayuio, He UMEIOWYIO OMHOUWEHUS
K 6onpocy 3a0anus, OALIbI He HAYUCTAIOMCSA, HO 34 HAluyue 8 Hell
owuboK cuumaemcest 1-6aun
OTBeT BKIIOYAECT B CeOs IIECTHL-CEMb HAa3BaHHBIX BEIIIE 3JCMEHTOB, 3
HE COJIEPKUT OMOIOTHIECKUX OLMIHOOK
OTBeT BKJIFOYAET B Ce0s YEThIPE-TISATh U3 HA3BAHHBIX BHIIIE 3JICMCHTOB, 2
KOTOpBIE HE COePKAT OMOIOTHUECKHX OMIMO0K
OTBer BKJIIOYACT B ce0sl TpU M3 HA3BaHHBIX BBIIIE 3JIEMEHTOB, 1
KOTOpBIC HE COJCPIKAT OMOJIOTHUECKUX OIIMOOK
Bcee wHBIE cHTyalnu, HE COOTBETCTBYIONIME NPABHIAM BBICTABICHUS 0
3, 2 u 1 Ganna.
MJIN HesepHo omnpeneneHa 1enb TUTaHUs

Maxcumanvroii 6an 3
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Ha pucyHkax H300pake€HBI CKENET C OTICYaTKOM MEpPheB M PEKOHCTPYKIHS
apxeonTepukca, ooutasmrero Ha 3emie 150-147 muH net Hazaz.

Ucnone3ys dparmeHT «I'€0XpOHOIOTHYECKOM

3pe U KaKOM IepHoje OOUTAIIO 3TO KHBOTHOE.
ApxeonTepukca MHOTAA OTHOCST K NTHIAM, HO. OH MMeJT HEKOTOpHIE MPH3HAKH,
HECBOWCTBEHHBIC COBPEMCHHBIM NTHLAM. Ilepednciure Te W3 HHX, KOTOpBIC
BUIHBI Ha PHUCYHKax (He MeHee TpEéX HpU3HAKoB). JII1 OpPraHM3MOB KaKOTO
COBPEMEHHOTO KJIacca XapaKTepHEI MePEeUHCIICHHBIC TPU3HAKA?

TaOJMIBI», OMpEACTnTe, B KaKOH

I'eoxpoHoJiornyeckas Tadamua*

Opa [Tepuon
Hazpanue Bospact HasBanue
U TIPOJIOJDKUTEILHOCTD, p U TIPOOJKUTEIHHOCTD,
(HayaJio 3pbl), MJIH JIET
MJIH JIET MJIH JIET

Kaiino3zoiickas, 66

66

YerBepTuuHbIH, 2,58

Heoren, 20,45

ITaneoren, 43

Me3zo3olickas, 186

252

Memnosoit, 79

FOpckuid, 56

Tpuacosslii, 51

ITaneo3oiickas, 289

541

Ilepmckuit, 47

KamennoyronbHslii, 60

JleBoHckwmiA, 60

Cunypuiickui, 25

OproBHUKCKHUH, 41

KemOpuiickuii, 56
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Conep:kaHue BEepHOro OTBETa U YKA3aHUS 1O OLeHUBAHUIO
(HOHyCKaIOTC}I HHBIC q)OpMyJII/IPOBKI/I OTBCTAa, HC HCKaXXaroIIue €ro CMLICJ'Ia)

Banabl

DJeMeHTHI OTBETA:

1) spa Me3030iickas, Iepuo OPCKUN (00MXCHbI ObIMb YKA3AHbL U 3Pd,
u nepuod);,

OT COBPEMEHHBIX IITHII aPXEONTEPUKCA OTIUIALT:

2) HaJIM4Ke YeIoCcTel ¢ 3ydamu;

3) HaJIMYKE JUIMHHOTO XBOCTA M3 HECPOCIIMXCS MTO3BOHKOB;

4) HanM4YMe Pa3BUTHIX MAJBLEB C KOI'TSIMU Ha MEPEIHUX KOHCUHOCTSX;
5) npu3Haky xapakTepHbl i kiacca [Ipecmbikatormecs (Pentummm)
nJIn

5) mpu3HaKK XapaKTepHBI sl Kiiacca MiiekonuTatomue (3sepu).

3a  Oononnumenvhyro uHpopmayuro, He UMEWVIO OMHOWICHU
K 80MpOCYy 3a0aHusi, OALIbl He HAYUCIAIOMCA, HO 34 HAIUYUe 6. Hel
owubox chumaemes 1 6ann

OtBeT BKIIOYaeT B ceOd BCC Ha3BaHHBIC . BEIIC DJIEMCHTHI,
HE COJICPKUT OUOTIOTHIECKUX ONIHOOK

OTBeT BKJIIOUAaeT B ceOs YETBIPE W3 HA3BAHHBIX BBIIIE JJICMEHTOB,
KOTOPBIC HE COACPIKAT OMOJIOTMYECKHUX OLIHOOK

OtBeT BKJIIOYAaEeT B ceOs TPU W3 HA3BAHHBIX BHIINIE 3JIEMCHTOB,
KOTOpBIE HE COAEPIKAT OMOIOTHUECKIX OMNOOK

Bce unble curyanuu, He COOTBETCTBYIOLIHME IIPABHJIAM BBICTABICHUS
3,2 u |l Gamna
WNJIN HeBepHo ompenenensl 3pa u Iepruo/t

Maxcumanvrviii 6an
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Ecim cpaBHHTH cepama KHTOOOPAa3HBIX M HA3€MHBIX  MIICKOMHTAOIINX,
TO OKaXeTCs, YTO Yy MHOTUX KUTOB IIPaBblil KEIyIO4eK DPa3BUT CYILECTBEHHO
Jydlle JIeBOTO, TOrJa KaK y Ha3eMHBIX MIIEKONMHTAIOUIMX JIEBBII Kelyqodek
3aMeTHO Tomme mpaBoro. Kak MOXHO OOBSICHHTH 3Ty 3aKOHOMEPHOCTH?
ITpn morpyxeHHH y KUTOOOPA3HBIX CHIDKaeTcs ofmiee MmoTpeOiIeHne KHCIOopojaa
32 CYET YMEHBILIEHUs KPOBOCHAOXEHHs CKeNeTHbIX Mblmi. Kak npu sToM
M3MEHSETCS YacTOTa CEpACYHBIX COKpameHui? 3a c4éT Kakux aJanTaiui
W TIPOIIECCOB B CKEJETHOH MYCKyJNaType NpojoiDKaeT BbIpadareiBaThes ATO
BO BpeMs IIOIpYyXKEHUs?

Coz[ep)lca}me BEPHOI'0o OTBE€TA U YKa3aHUA 10 OLICHUBAHUIO banabl

(momyckarorcst HHbIE ()OPMYITUPOBKU OTBETA HE MCKAXKAIOIIHE CMBICIIA)

DJeMeHTHI OTBETA:

1)y KHTOB mydmle pa3BUTa KaMWDIAPHAs CHCTeMa JETKHUX (Ooble
TIErKue)

nim

1) pa3BeTBNE€HHAs KaNWUIAPHAS CETh JETKMX 00ECHmeYHMBaeT CUIIBHOE
COIIPOTHBJIEHHE TOKY KPOBU

Wi

1) Boga cuinbHee BO3AyXa CXKHMaeT JErKMEe B TPYOHOW KIIETKE
KHTOOOPA3HBIX;

2) yBeNIMYCHHAsl CTEHKa IIPaBOTO JKETyHOUYKa TI03BOJISIET Pa3BUBATH
JOCTATOYHOE IJIs Ta3000MEHa IaBJICHHE B: COCYAax JIETKUX (OoJbImoe
JaBJICHHE KPOBH MO3BOJISIET IPEOJOJIEBATH JIaBJIICHHE BOBI Ha JIETKHE);
3) mpu mOTpyXKEHUN Y KUTOOOPA3HBIX CHIXKACTCS YaCTOTA CEpAEYHBIX
COKpaIllCHHI;

4) B CKENeTHBIX MBILILAX  HUMeeTcs 3amac KUCJIOPOAa, CBSA3aHHBII
C MHOTJI00MHOM;

5)B CKEJNCTHBIX MBIMIAaX TPOHCXomuT BeIpaboTka AT® 3a cuér
a3pOoOHBIX IIPOIECCOB  (KIETOYHOIO JBIXaHWS, pacxola 3armaca
KHCJIOPOJa);

6) B CKEJICTHBIX 'MBIMIAX TNPOHCXOmuT BbIpaboTka ATD 3a cuér
MOJIOYHOKHEIOTO OposkeHNs (aHA3POOHBIX IIPOIECCOB, TIIMKOIH3A).

3a ° Oononmumenvhyio umgopmayuio, He UMeEOWYIO OMHOULEHUS
K 80mpoCy 3a0aHus, OAinbl He HAYUCTAIOMCA, HO 34 HAauyue 6 Hell
owubok cnumaemes 1 bann

OtBeT BKIIOYaeT B CeOsl MATh-IIECTh HA3BAHHBIX BBIIIEC JJIEMEHTOB 3
Y HE COAEPIKUT OMOJIOTHUECKHIX OMIHOOK

OtBeT BKJIIOYAeT B ce0sl TPU-YEThIPE U3 HA3BAHHBIX BBIIIE HJIEMEHTOB, 2
KOTOpPBIE HE COAEPKAT OMOJIOTHIECKHUX OIIMOOK

OTBeT BKIIIOYAET B cebs JABa U3 Ha3BaHHBIX BBIIIC 3JICMCHTOB, KOTOPHIC 1
HE coJiepKaT OMOJIOTHYECKHUX OMHOOK

Bce uwHBIE CHTyalldd, HE COOTBETCTBYIOIIWE IMPABUJIAM BBICTABICHUS 0
3,2 u 1 6amna

Maxcumanvuwiil 6ann 3
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Ha cxeme mpexacTaBieHBl (QWIOTCHETHYECKOE JAEPEBO ITHI W3 TPYIIIBI
Jpeuenéounix (Paleognathae), a Taxxke uWHPoOpMamus 00 UX COBPEMEHHBIX
apeayiax M MecTaX MCKOIaeMbIX HaxXOIOK (s BeIMepmnX ntull). Ha ocHOBaHWUHU
NPE/ICTABICHHBIX JAHHBIX YKQKUTE Ha3BaHHE CYNEPKOHTHHEHTA, IIe BO3HUKIA
rpynmna JApeBHEHEOHBIX, M MOPAJOK, B KOTOPOM OT 3TOrO CyNEpPKOHTHHEHTA
OTHEISUIMCh YYacTKH cymud. Kakas reojormdeckas TEOpHs JIEKUT B OCHOBE
JMaHHBIX nporeccoB? K kakol Tpymme J0Ka3aTenbCTB BOMIONIH MOXHO OTHECTH
JaHHBIHA puMep? OnucaHHas 3aKOHOMEPHOCTb B PaclpoOCTpaHEHUU HabIronaeTcs
JIAIeK0 HEe sl BCeX TIPYyNI JKUBOTHBIX. Kakue NPUYMHBI MOTYT IPUBOJHUTH
K HapyIIEHUIO 3TOM 3aKOHOMEPHOCTH?

‘ TuHamy

! Hangy
;! Kaayap ABCTpanua

Mpenok
Hosaa 3enaHgua
Moa
f Adppwrra v Magarackap

TAraHTCIMi
anuwopHne J

KmHas AMepuka
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Conep:xanue BEpHOTO OTBETa U YKA3aHUS MO OIeHUBAHUIO
(romyckatroTcst HHbIe (POPMYIIMPOBKH OTBETA, HE MCKAXKAIOIIHE €r0 CMBICIIA)

Banabl

ONeMEHTHI OTBETA:

1) l'onnBana (Ha cynepkoHTHHEHTe ['oH/1BaHa);

2) cHavana otnenuiuch Adpuka u Manarackap;

3) mocne otnenunack HoBast 3enannus (Oxeanus)

nim

3) 3atem HoBas 3enanaus oTaanuiack OT ABCTpaInu;

4) 3arem otmenunuck ABctpanus u FOxHas Ameprka

nim

4) 3areM pacnanuck ABcTpanus u FOxxHas Amepuka;

5) reopust apeiipa KOHTUHEHTOB (TE€OpHs IBIKEHHS JHUTOCGHEPHBIX
TLJTHT);

6) Ouoreorpaduueckue 10Ka3aTeNbCTBA;

7) KMBOTHBIC MOTYT TIEpEABUraThCs HA OOJIbIINE PACCTOSHUS (IIOKUIATh
WM3HAYAIILHBIN apea)

Wi

7) )KMBOTHBIC MOTYT 3aCeIISITh OAHY TEPPUTOPUIO HECKOIBKO pa3

nim

7) )KUBOTHBIE MOTYT TIOJIHOCTHIO BBIMEpPETH. Ha  ONPEHeNEHHOM
TEPPUTOPHH.

3a  Oononmumenvhyio umpopmayuio, He - UMeOWYIO0  OMHOULEHUS
K 80MpoCy 3a0anus, OAiNbl HE HAYUCTAIOMCA, HO 34 HAluYue 8 Hell
owubox chumaemes 1 6ann

OTBeT BKIIOYaeT B ce0s ISITh—CEMb HA3BAaHHBIX BBIIIE 3JIEMEHTOB
1 HE COACPIKUT OHOJIOTHYECKHUX OIIOOK

OTBeT BKIIOYAET B-CeOs TPU-YCTHIPE U3 HA3BAHHBIX BBILIC 3JICMCHTOB,
KOTOPBIC HE COACPIKAT GUOJIOrMYECKHUX OIINOOK

OTBeT BKJIIOYAET B Ce0sl [Ba M3 HA3BAHHBIX BBIIIE IEMEHTOB, KOTOPHIE
HE coJiepaT OUOJOTHIECKUX OMHO0K

Bce wHBIE CHUTyaruu, He COOTBETCTBYIOIIHE IPABUIIAM BBICTABICHUS
3,2 ul 6amna

Maxcumanvrolii 6an
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W3BecTHO, 4TO CUHTE3 HYKIEMHOBBIX KUCIOT HauMHaeTcsa ¢ 5' KoHLa, pubocoma
neuxercs no WPHK B nHampasnenun ot 5 k 3’ koHmy, a Bce Buabl PHK
cunresupytorcss Ha JIHK-marpume. ®parment monexynst JJHK, wa koropoit
CHUHTE3UpyeTcsl ydacTok LeHTpanpHod mneriu TPHK, wumeer cuenyromyro
[I0CJIEJI0BATEIbHOCTD HYKJIEOTUA0B (HIDKHSI LETIb MaTpUYHas):

5'-IOTAATTTTALIAATIT-3'
3'-TOTTOUALTITTAIA-S'

VYcraHOBUTE HYKICOTHIHYIO IOcienoBarenbHOCTh ydacTka TPHK, @ koTopsii
CHHTE3UpYyeTCsl Ha JaHHOM (parMeHTe, M ONpEICINTEe aMHHOKHUCIOTY, KOTOPYIO
Oyzet nepenocuts 3Ta TPHK B mporecce OnocuHTesa Oenka, eciau TPeTHil TPUILIeT
¢ 5' xoHna coorBerctByeT aHTUkoAoHy TPHK. OtBer mosicHute. /s pemeHus
3aJaHusl  HUCNOJb3yHTe Tabauily TreHeTHdeckoro kojia.. Ilpum  HanmcaHuu
HYKJIEHHOBBIX KHCIIOT yKa3bIBaliTe HalpaBJICHUE IICIIH.

I'enernyecknii kog (MPHK ot 5’ k 3" KoHny)

[TepBoe Bropoe ocHoBaHue Tpetbe
OCHOBaHUE y 11 A r OCHOBaHUE
®den Cep Tup Huc y
v den Cep Tup Hunc 0
Jleit Cep - - A
Jleit Cep — Tpn T
Jleit IIpo I'mc Apr v
Jlent IIpo I'mc Apr 0
1 Jle#t IIpo I'nu Apr A
Jlei IIpo I'ma Apr I
Hne Tpe AcH Cep 4
A Nne Tpe AcH Cep 0
Wne Tpe JIus Apr A
Mer Tpe JIuz Apr r
Ban Ana Acn I'nmu v
r Ban Ana Acn T'mn 0
Ban Ana I'ny I'nu A
Ban Ana Iy I'nu r

© 2026 DenepanpHas ciryx0a 1o Hag30py B chepe 0Opa3oBaHUs U HAYKU




JlemoHcTpanuonHslii Bapuant EI'D 2026 r.

BUOJIOI'US, 11 knace. 33 /37

Couepmaﬂue BEPHOT0 0TBETA M YKa3aHUA K OLICHUBAHUIO
(TIpaBUIIBHBIA OTBET HOJDKEH COAEPKATH CIACAYIONINE MO3UIINH)

Bannbl

JlemoHcTpanuonHslii Bapuant EI'D 2026 r.
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CxeMa peleHns 3a1a4d BKIIFOUAeT:

1) mykneoruaHas nocnenoBarenbHOCTh yuyacTka TPHK:
S-UIrAATTYTALIAAVTY-3';

2) HyKJICOTHIHAS TIOCJICJ0BATEIBHOCTh aHTHKOJ0HA 5'-YI'A-3' (YT A)
(Tpetuii TpuruteT) coorBeTcTBYeT KogoHy Ha MPHK: 5'-YIIA-3' (YLIA);
3)mo TabnMIle TEHETHYECKOro KoJa 3TOMY KOJOHY COOTBETCTBYET
amuHokuciora Cep (cepuH), KoTopyro nepeHocut aanHas TPHK

OTBeT BKIJIIOYAET B ce0sl BCE HA3BAHHBIC BHIIIE dJICMEHTHI, HE COICPIKHT
OHOJIOTHYECKUX OINO0K

OTBeT BKIIIOYAET B ce0s1 BCe HA3BaHHBIC BBIIIE 3JICMEHTHI, HE COJCPIKUT 3
OMOJIOTHYECKUX OIHOOK
OTBeT BKJIOYAET B ce0sl MATh U3 HA3BAHHBIX BBIIIE JIEMEHTOB, KOTOPhIE 2
HE CoepKaT OMOJIOTMYECKUX OLTHOOK
OTBeT BKJIIOYAeT B ceOs TPU-YEThIPE W3 HA3BAHHBIX BBIIIE 3JICMEHTOB, 1
KOTOpBIC HE COJIEPIKAT OMOJIOTHYECKUX OIIHOOK
Bce uHBIE CHUTyalluHd, HE COOTBETCTBYIOUIME MPaBHJIaM BBICTABICHUS 0
3,2 u 1 6amma

Maxcumanvrviil 6an 3

OTBeT BKJIIOYAET B ceOs 1Ba U3 Ha3BAHHBIX BBIIIE DJICMEHTOB, KOTOPHIC
HE COIepKaT OMOJIOTMYECKUX OLITHOOK

OTBerT BKJIOYaeT B ceOs OJMH W3 HAa3BaHHBIX BBINIE 3JICMEHTOB,
KOTOPBIH HE COJIEPIKUT OUOJIOTHUECKUX OIIUOOK

OTBeT HenpaBUIbHBIN

Maxcumanvuolii Oann

NJIN

Jnst  comaTtWyeckodW KJIETKH JKMBOTHOTO XapaKTepeH TUILUIOWIHBIA Habop
xpomocoM. Orpenenure XpoOMOCOMHBIH Habop (n) u umcio monekyn JHK (c)
B KIETKe mpu ramerorcHede B Meradase I meitoza u anagase Il wmeiiosa.

OOBSICHUTE MOJTy4YCHHBIC PE3YJIbTATHI.

NJIN

B nonynsuum pacreHuit HouHOU Kpacasuubl (Mirabilis jalapa) w3 150 ocobeit
6 pacTeHUIl HMMEIOT SIPKO-KpacHYI0 OKpacKy BeHuHKa. Paccumntaiite 4acToTbl
aiutened kpacHod u Oelol OKpacoK B TOIYJSUM, a TaKKe YacTOThl BCEX
BO3MOYKHBIX T€HOTHITOB, €CJIH U3BECTHO, YTO MOMYJISAIMSE HAXOIUTCS B PABHOBECUHU

Xapnu — Baiin6epra. OTBeT MosiICHUTE.

Conepmaﬂne BEPHOI'0 OTBE€TA U YKa3aHUA IO OLICHUBAHUIO
(TIpaBUIIBHBIN OTBET JOJDKEH COAEPIKATH CIEAYIONINE O3UIINN)

bamibl

Conepmaﬂne BE€PHOI'0o OTBE€TAa U YKa3aHMUsA 10 OLICHUBAHUIO
(TIpaBHJIBHBIN QTBET JIOJDKCH CONEPKATH CIEAYIONINE TO3UIIHH)

baaabl

CxeMa pelleHus 3aaqy BKIIF0YaeT:

1) B metadasze Il merioza Habop XpoMocoM — 7;

2) uucno mosaekyn JHK — 2¢;

3) B anadaze I Meito3a Habop XxpomMocoM — 21;

4) yucno monekyn JTHK — 2¢;

5) B metadaze Il meiioza mocne penykumoHHOTro neneHus (Meiosa 1),
KJIETKH TaITONTHBIE, XPOMOCOMBI IByXpOMATH/HEIE;

6)B anadaze II melfoza Kk momocaM pacxonmsTcs CECTPUHCKUE
XPOMaTUABl (XPOMOCOMBI), MO3TOMY YHCIO XPOMOCOM paBHO YHCIY
Mmonekyn JHK.

3a  OononnHumenvhyro uHpopmayuro, He UMEUYIO  OMHOULCHUS.
K 6ONpOCYy 3a0anust, OALIbl He HAYUCIAIOMCS, HO 3d Haiuyue 6 Hell
owubox cnumaemes 1 bann

CxeMa peleHus 3a1a41 BKIIOYAeT CIIEAYIOINE YIEMEHTHI:

1) wacToTa pacTeHUH ¢ SPKO-KPACHOH OKPACKOW BEHUMKA COCTaBISCT:
6/150 = 0,04;

2) KpacHYIO OKpacKy UMEIOT pacTeHUs C TeHOTUIIOM A4, B paBHOBECHOI
TOMYIIALNH OIS TAKHX PACTEHHUIT COCTABIISIET P ;

3) yacrota annens p B nonysiuu coctasnser 0,2;

4) yactoTa ajuiens ¢ B nonyJsiiu cocrasisier: 1 —p =0,8;

5) yacrora reHoTuna Aa (po3oBasi OKpacka) B paBHOBECHOM TOIMYJISIIUN
cocraBisier 2pg = 0,32;

6) yacToTa reHotumna aa (0enas okpacka) B PaBHOBECHOH MOITYJISLIMU:
q*=0,64.

3a  Odononnumenvuyio unopmayuro, He UMEOWYIO OMHOUIEHU
K 80Npocy 3a0auus, OANNbl He HAYUCIAIOMCA, HO 34 Haluyue 8 Hell
owupox cnumaemes 1 bann

OtBeT BKIIIOYAET B ce0sl BCC HA3BAHHBIC BBIIIC 3JIEMEHTHI, HE COJCPIKHUT
OMOJIOTMYECKUX OIHNOOK

OTBeT BKIIOYAET B ce0s MATh U3 HA3BAHHBIX BBIIIE DJIEMEHTOB, KOTOPHIE
HE COEPXKAT OMOJIOTHYECKHUX OLUTHOOK

OtBeT BKJIIOYaeT B ceOs YeTHIpe W3 HA3BaHHBIX BHIIIE JJICMEHTOB,
KOTOpBIE HE COAEPKAT OMOIOINYECKUX ONINOOK
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Bce uHbIE cUTyalMu, HE COOTBETCTBYIOIINE MPABUIIAM BBHICTABICHUS 3,
2 u 1 6amna

Maxcumanvuoil 6ann
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Ha X- u Y-xpomocomax ueigoBeKa CYyIIECTBYIOT IICEBIOAyTOCOMHBIE YYacCTKH,
KOTOpBIE COJep)KaT ajuleld OJHOTO TeHa, U MEXIYy HUMHU MOXET MPOHCXOAWUTH
kpoccuHroBep. OIUH U3 TaKUX T€HOB BbI3BIBAET AHOMAJHH B PAa3BUTHHU KHUCTH.
Auiens reHa 00pa30BaHUs MEPETOHOK MEXTy MaiblaMH (TIEPEOHYAThIC MATbIIbI)
Hacjexyercsl TONaHIpUYecKd (HacledoBaHHE [0 TeTeporaMeTHOMY TMOiy).
JKeHmuHa ¢ HOPMaJbHBIM Pa3BUTHEM KUCTH M HOPMAJIbHBIMU IajbllaMH BBILLIA
3aMy’X 32 MY)XUYHHY C aHOMaJMel Pa3BUTHS KHCTH U MEPENOHYATHIMU MajbIlaMH,
TOMO3HUTOTHasE MaThb KOTOPOrO HE uMejla aHOMAaJUM B Pa3BUTHM KHUCTH.
PonmuBmasicss B 3ToM Opake 10Yb C aHOMalWeil pa3BUTHA KHCTH BBIIDIA 3aMYK
3a My)X4uHy O€3 Ha3BaHHBIX aHoManuid. OmpeaenuTe TCHOTUIBI POJAWTENICH
U TEHOTUIbI, (PEHOTHUIBI, 10J BO3MOXKHOIO MOTOMCTBA. BO3MOXHO 11 pOKICHUE
B IIepBOM Opake peOEHKa ¢ HOpMaJIbHBIM Pa3BUTHEM KUCTH M MIEPEHOHKAMH MEXKAY
nanbuaMu? OTBET NOSCHUTE.
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HOHchaCTCH HHasg TCHCTHYCCKas CHMBOJIMKaA I/I306pa)KCHI/I$I T'CHOB:

A
e B X-XpOMOCOME, _g_,_ B Y-XpOMOCOMe.)
A A B

Onemenmot 1 u 2 3acuumsl8aromest mojibKko npu Haaiuvyuu U ceHomunoe,
u d)enomunoa U noJjia 6cex 603MOMNCHbIX NOMOMKOBE.
Omesem ((3()0[706)) Uiy «<Hopmay cuumambsv 6epHbiM

Couepmaﬂue BEPHOI'0 OTBETA U YKa3aHUHA 1O OLIECHUBAHUIO Baniabl
(paBUJIBHBII OTBET JOJDKEH COJIEPIKATh CICAYIONIHE TO3UIINH)

OTBeT BKIOYAeT B ceOS BCE HA3BaHHBIE BBIINIE  DJIEMEHTHI 3

U HE COJICPKUT OMOJIOTHYECKUX OLTHOOK

OtBeT BKIItOYAeT B ce0sl J1Ba M3 Ha3BaHHBIX BBILIEC HJIEMEHTOB, KOTOPHIC 2

HE coJiepKaT OMOJIOTHYECKUX OIUOO0K

OtBer BKIIOYaeT B cebsf OAWH M3 HAa3BaHHBLIX BBIIIE JJIEMEHTOB, 1

KOTOPBIH HE COJEPIKUT OHMONOTHYECKUX OMIMOOK

OTBeT HEeMPaBUIbHBIN 0
Maxcumanvnwlii Oain 3

Cxema pCIICHU 3a1a4X BKIIOYACT:

)P QXX x J XryAP
G Xa Xa’ XA, YAb, Yab
F

T€HOTHIIBL, (PEHOTHUITBI BO3MOYKHBIX J0YEPEN:

X*X® — HOpMAIbHOE Pa3BUTHE KUCTH, HOPMAJILHBIE AJIBIIBL;
X*X* — aHOMaJTHsI PasBUTHS KHCTH, HOPMATbHBIC MTATTBIIBL
TE€HOTHIIBL, (PEHOTHUITBI BO3MOYKHBIX CHIHOBEIA:

X*Y* — aHOMaTust pasBUTHS KICTH, ICPEIIOHYATHIC MAITBIIBE
X*Y™ — HOpMasbHOE Pa3BUTHE KHCTH, IIEPEIOHYATHIC AIIBLIBL;

2) @ X*X® x J X*y®
Gx4, X X Y®
F,

TeHOTHIIBI; (DEHOTUIIHI BO3MOXKHBIX JOUEpPei:

XAX?* ~ aHOMaJIHs PA3BHTHS KHCTH, HOPMAITbHBIE NANbIIbL;

X*X" — HOpMaIbHOE pa3BUTHE KUCTH, HOPMAIBHBIC TTATBIIBL;

TCHOTHITHI, (DEHOTHUITEI BO3MOXKHBIX CHIHOBEH:

XAY® — aHOMaTHs Pa3BHTHS KHCTH, HOPMAJTBHBIE NIANTBIIBL;

X*Y?® — HOpMAIbHOE Pa3BUTUE KUCTU, HOPMAJIbHBIE MAJIBIBL;

3)B mepBoM Opake BO3MOXHO PpOXJIEHHE CblHA C HOPMAaJbHbBIM
pa3BUTUEM KHUCTH U MEPENOHYATHIMHM TalblaMHu (XaYab). B renorune
3TOro peGEHKA HAXOAUTCS MATEPHHCKas X -XpOMOCOMa M KPOCCOBEPHAsI
oTiosckas Y*-xpomocoma.

([JomyckaeTcs WHas TEHETHUYECKas CHMBOJMKAa OOO3HAuYeHUs TeHa,
KOTOPBIA HacleayeTcsl TOJIaHPUUECKH: Y®, Y, a Taxxe o6o3HaucHHE
Yeuy’ aJIbTEPHATUBHBIX ajuiesneil B Y-XxpoMocoMe.
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B cootBerctBun c¢ IlopsaxkoM mpoBefeHUsA  TOCYIApCTBEHHOW HTOIOBOM
aTTecTallid MO 00pa3oBaTeNbHBIM IMpOrpaMMaM CpeAHEro o0Iero oOpa3oBaHuUs
(mpuxa3 Munmnpocsenienus: Poccun u PocoOpHanzopa ot 04.04.2023 Ne 233/552,
3apeructpupoBad Munroctom Poccun 15.05.2023 Ne 73314)

«81. IIpoBepka 3K3aMEHALIMOHHBIX PadOT BKITIOYAET B ceOs:

1) mpoBepKky M OICHHBAaHHE TNPEAMETHBIMH KOMHCCHSIMH OTBETOB
Ha 3agaHus KM nns nposenenus EI'D ¢ pa3BépHyThIM OTBETOM <...>, B TOM
Yucie YCTHBIX OTBETOB, B COOTBETCTBHU C KPUTEPUSMU OLIEHMBAHUS I10
COOTBETCTBYIOLIIEMY yueOHOMY HpeIMeTy, pa3paboTka KOTOPBIX OpraHu3yeTcs
PocoGpramzopom’. <...>

ITo pe3ynbraTtaM nepBO# U BTOPOH IIPOBEPOK 3KCIIEPTHI HE3aBUCHUMO APYT
OT Jpyra BBICTABIIAIOT IEPBUYHbIE OalTbl 3a Ka)KAblid oTBET Ha 3aganus KUM s
nposenenus EI'D ¢ pa3sépryThiM oTBETOM. <...>

B ciaygae cymecTBEHHOTO pacXOKAEHHS B IIEPBHYHBIX  OajlIax,
BBICTaBJICHHbIX ~JBYMSI  OKCIEpTaMH, Ha3HadaeTcd  TPETbs  IIPOBEpKA.
CyliecTBeHHOE PacXOXKIECHHE B INEPBUYHBIX OalllaXx OMpeNeNeHO0 B KPUTEpUsAX
OLICHWBAHUS MO’ COOTBETCTBYIONIEMY Y4eOHOMY MpeaMeTy, pa3paboTka KOTOPBIX
opranu3syetcs PocoOpHa30poM.

OKCIepTy, OCYILECTBISIOIEMY TPEThIO IPOBEPKY, IperoCTaBiIseTCs
uHopMaMsd O TepBUYHBIX OamnaX, BBICTABICHHBIX OKCIIEpPTaMHU, paHee
MPOBEPSABIINMH SK3aMEHAMOHHYIO PaboTy».

CyleCTBEHHBIMU CUUTAIOTCS CIIEAYIOIIUE PACXOXKICHHUS.

1. Pacxoxaenne Mexay OangamMH, BBICTABIEHHBIMH JABYMS OKCIIEpTaMH

3a BBINOJHEHHME II000r0 M3 3amanmii 22-28, cocraBiaser 2 uiaM Oosiee Oamia.

" Yacrs 14 cratsm 59 DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpaszoBanuu B Poccuiickoit
Deneparyn».
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B sTom ciygae TpeTHil SKCIepT HpOBEpsAeT TOIBKO TE OTBETHI HA 3aJaHUA,
KOTOPBIE BBI3BAIM CTOJIb CYILIECTBEHHOE PACXOXKJCHHUE.

2. PacxoxneHne MexIy CcymMMaMM  0aisioB,  BBICTABIEHHBIX  JBYMs
JKCIIEPTaMU 324 BBITIOJHEHUE BCeX 3aiaHuil 22—28, coctapmusieT 4 uiu Oonee Oasia.
B 3TOM cityuae TpeTHii 3KCIIepT IpOBEpsET OTBETHL HA Bee 3aJaHus 22—-28.

3. PacxoxneHue B pe3yibTaTax OLIEHMBAaHUS JABYMsI 3KCIIEpTaMH OTBETa
Ha OJHO W3 3afaHui 22-28 3aKiroyaeTcss B TOM, YTO OJIMH SKCIEPT YyKazal
Ha OTCYTCTBHE OTBETa HA 3a/laHME B K3aMEHAI[MOHHOI paboTe, a APyroi SKCIepT
BBICTAaBHUII 32 BHINIOJIHEHHE 3TOTO 3aJaHUs HeHyIeBoH Oamn. B aToM cimywae Tpermit
9KCIEPT MPOBEPSET TOJIBKO OTBETHI HA 3aJaHUsl, KOTOPbIE ObLIM OLIEHEHBI CO CTOJIb
CYIIECTBEHHBIM PACXOXKICHUEM.

4. Curyanuu, B KOTOPBIX OJUH OKCIIEPT YyKa3al Ha OTCYTCTBHE OTBETa
B 3K3aMCHAIIMOHHOM paboTe, a BTOPOH SKCIEpT BBICTABHIJI HyJeBOH Oamr 3a
BBIIIOJIHEHUE 3TOTO 3alaHMs, HE SBISIIOTCS CHUTYalUsIMH  CYILIECTBEHHOTO
PACXOXICHUS B OLICHUBAHUH.
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