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Enunblii rocynapcrBennsblii 3x3amen no BUOJIOI'NA

ITosicHeHMs1 K 1IMOHCTPALMIOHHOMY BAPHAHTY KOHTPOJIbHBIX
H3MEPHUTEIbHBIX MATEPHAJIOB €IMHOI0 roCyJapCTBEHHOI0 IK3aMeHa
2027 roga no BUOJIOT'N

Ilpy O3HAaKOMJICHWW C JEMOHCTPAIlMOHHBIM BapHaHTOM KOHTPOJIbHBIX
n3mepurenbHbix MatepuaioB (KMM) ennHoro rocynapctBeHHoro sk3amena (EI'D)
2027 r. cnemyer uWMETh B BHUAY, YTO 3a/laHUs, BKJIIOYEHHBIE B HErO,
HE OTPaXKalOT BCEX OJJEMEHTOB CONEPXKAaHUS, KOTOpBle OYyAyT MpPOBEPSTHCS
¢ nomompio BapuaHtoB KMM B 2027 r. IlonHbeli mnepedeHb 371E€MEHTOB
coJepyKaHusl, KOTOpble MOTYT KOHTPOJIMPOBATbCA Ha €AMHOM IOCYJapCTBEHHOM
sk3ameHe 2027 r., mpuBenéH B KoauduKaTrope MpPOBEpSIeMBIX TpeOOBaHUMN
K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOI NPOTpaMMBI CPEIHETO
obmero 00pa3oBaHUS W IJIEMEHTOB COJCPXKAHUS [UISI INPOBEICHHS EIUHOTO
rOCyJapCTBEHHOTO 9K3aMeHa M0 OMOJIOTHH.

B neMoHCTpanOHHOM BapuaHTe NpPeACTaBJeHbl KOHKpPeTHbIEe MpHMepPbl
3a/laHuii, He HCYEpPNbIBAIOIHE ~ BCEro  MHOroo0pa3susi  BO3MOKHBIX
(opmyaupoBok 3agaHMii HA KAXKA0H MO3MUIHMU BAPUAHTA 3K3aMeHAIMOHHOM
padoThI.

HaznaueHune JEMOHCTpPAIlMOHHOTO BaphaHTa 3aKIOYaeTCsl B TOM, YTOOBI
JIaTh BO3MOXHOCTh JIOOOMY y4acTHUKY EI'D u mmpoxoil 0O0iecTBeHHOCTH
COCTaBUTh TpeJCTaBiIeHue O CcTpykrype Oynymux KHWM, konuyectBe 3aaHuid,
00 nx GopMe H YpOBHE CIIOKHOCTH.

B 1eMOHCTpPallMOHHOM BapHaHTe NPeACTABJEHO IO HECKOJbKO NPHMEpPOB
3aJaHMii -~ HA = HEKOTOPBIX  MO3MUMAX  JK3aMEHAIMOHHOW  padoThI.
B peaabHBIX BapuaHTaX JIK3aMeHANMOHHON Pa0dOThI HA KaXKI0H MO3MIMU
OyaeT npeaJio:KeHo TOJIbKO 0HO 3aJaHue.

IIpuBenénnple KpUTEpPUH OIEHKM BBIMOJHEHHUS 3aJaHUl C pPa3BEPHYTHIM
OTBETOM, BKIIIOYEHHBIE B JTOT BapHaHT, AAIOT TPEICTABICHHE O TPEOOBaHHIX
K ITOJIHOTE ¥ NMPaBUWJIBHOCTH 3aITUCH Pa3BEPHYTOrO OTBETA.

OTHU CBEACHUS MTO3BOJIST BHIITYCKHUKAM BbIpA0OTaTh CTPATETHIO TIOJrOTOBKH
k EI'D B 2027 1.
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JleMOHCTPaUMOHHBIH BapUAHT
KOHTPOJILHBIX H3MEPHUTEIbHBIX MATEPHAJIOB
€/IMHOI'0 rocy1apcTBeHHOro0 3k3aMena 2027 roaa
no BUOJIOI'NN

NHCTpyKIMA 10 BHINOJIHEHUIO PA00OTHI

Ok3aMeHanMoOHHAs paboTa COCTOMT M3 IBYX YacTell, BKIIOYAIOMUX B ceOs
28 3amanuil. Yactb 1 comepxxur 21 3amaHMe c KpaTkuM oTBeToM. YacTb 2
COAEPKUT 7 3alaHuil ¢ Pa3BEPHYTHIM OTBETOM.

Ha BeimonHeHue 5k3aMeHalMOHHON PaOOTHI IO OMOJIOTHH OTBOANTCA 3 yaca
55 muHYT (235 MUHYT).

OtBeramu Kk 3ananusMm yactu 1 (1-21) sBustorcst ciioBo (CIIOBOCOYETaHHE),
MOCIeI0BAaTEeAbHOCT U, Leoe YHCIO WM KOHEeYHas JecATHYHas IpoOb.
OTBeTHl 3amUIINTe IO TNPUBEAEHHBIM HIDKE o0OpasiaM, a 3aTeM IepeHecuTe
B OnaHk oTBeToB Ne 1.

Oteet: KOMBUHATMBHAS. KOMBEWHATHWNBHAA

Ortser: Q,§ 0,8
Oreer: | 1|4 6 | 4é6

A|B|B|T|J
OTBeT221122

21122

3amanus vactd 2 (22-28) TpeOyroT MOJHOTO OTBeTa (AaTh OOBSICHEHUE,
omycaHHe WIM OOOCHOBAHHUE; BBICKA3aTh U apryMEHTUPOBaTh COOCTBEHHOE
MHeHHe). B Gmanke otBeroB Ne 2 yKaXuTe HOMEp 3aJaHHA M 3alHIINTE €T0
TIOJTHOE pEelIeHHE.

IIpu BBIYMCIEHMSIX pas3pellaeTcs MCIOIb30BaTh HEMPOrpPaMMUPYEMBbIi
KaJbKyJISTOP.

Bce Omamkm EI'D  3amomHAloTCS  SPKUMH  YEPHBIMH ~ YepHHIIAMH.
JlomyckaeTcs: HCIIOIb30BaHUE IE€IEBOM WK KaUJUIIPHON PyUKU.

Ilpu BBHINOJHEHUHU 33JaHUH MOXKHO MOJb30BaTbCS UYEPHOBUKOM. 3anMCH
B YePHOBHKe, 2 TAK:Ke B TEKCTe KOHTPOJIbHBIX H3MEPHUTE/ILHbIX MaTepHAJIOB
HE YYUTBHIBAIOTCS MPH OLCHUBAHUH PadOThI.

Bamnel, momyueHHsle BaMu 3a BBIIONHEHHBIE 3afaHUSA, CYMMHUPYIOTCS.
IMocrapaiiTech BBIMOIHUTH Kak MOXKHO OOJIbIlE 3aJaHUI M HabpaTh HanOoIbllee
KOJIMYECTBO 0aJIIOB.

INocne 3aBepmieHust paboThI MPOBEPHTE, YTOOBI OTBET HAa KaXkJI0€ 3ajaHHe
B Omankax otBeToB Ne 1 u Ne 2 ObLT 3amuicaH 1MoJT MPaBUIBHBIM HOMEPOM.

Kenaem ycnexa!
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Yacrp 1

Omeemamu Kk 3a0anuam 1-21 asnawomcea nocnedosamenabHoCmy YUPp, Yucio
unu cnoeo (cnosocouemanue). Omeemvt 3anuUUIUmMe 6 NOJIsL OMGENO8 8 MEKCme
pabomul, a 3amem nepenecume 6 bB/IAHK OTBETOB Ne 1 cnpaséa om Homepos
coomeemcmeylOWux  3a0anuil, Hauunas c nepeoit K/1emouKu.
Ilocnedosamenviocms yughp 3anucvigaiime 6e3 npodenos, 3anamvlx u _Opy2ux
00noJIHUmMENbHbIX _cuME0106. Kadcovlii cumeon nuwiume 6 omoensHou
KJlemouKe 6 COOmeemcmeuu ¢ npueedéHHvimu 6 onanke oopazyamu. Eounuys
U3MepeHus eIUYUH RUCAMb He HYIHCHO.

PaCCMOTpI/ITe Ta6J'II/II_[y ((MCTOZIBI OHOJIOrHYECKHUX I/ICCJ'IG,Z[OB&HI/IfI)). 3anumure
B OTBCTC HpOHyIlIeHHBIﬁ TCPMUH, 0003HAUCHHBIA B Ta6JII/IIl€ BOTIPOCHUTEIIbHBIM
3HaAKOM.

Metox IIpumenenune metoga
Myrarene3 Co3znaHue reHeTHYeCKH MOTU(DUITUPOBAHHBIX
OpPTaHU3MOB
? WzyueHne noBeeHHs MIMMITaH3€ B €CTECTBEHHBIX

YCIOBUSX OOUTaHHS

OrtBeT:

Ucneityembrii mpobeskan aucranuuio 1000 merpoB B ObictpoM Temrie. Kak
K KOHIIy 3a0era M3MCHIINCh 00BbEM KPOBH B COCYaX CKEIICTHBIX MBIIII HHKHUX
KOHEYHOCTEH 1 00BbEM KPOBH B COCYAaX CTCHKHU JKEIyIKa UCIIBITYeMOro?

JIis KaXKI0¥ BEJTMYMHBI OTIPEICITUTE COOTBETCTBYIOMIHIA XapaKkTep € U3MCHEHUSI:

1) yBenu4uiach
2) yMEHBIIHIACh
3) He U3MEHWIIACh

3anumuTe B TAONMIly BBIOpaHHBIE LU(PHI AI8 KaxI0dH BenwuwHBL. L{ndps!
B OTBETE MOT'YT ITOBTOPSTHCA.

OOBEM KPOBH B COCYIaX CKEIETHBIX
MBI HUKHUX KOHEYHOCTEH

O0BEM KPOBH B cocyax
CTEeHKH JKeIyaKa

© 2027 DenepanpHas ciryx0a 1o Hag30py B chepe 00pa3oBaHUs U HAYKU




JlemoHcTpanuonHslii Bapuant EI'D 2027 r. BUOJIOI'UA, 11 knace. 5/45

OparMeHT Oenka CONEPXKHUT 25 aMHUHOKHCIOTHBIX OCTaTKoB. CKOJIBKO
HYKJICOTHIIOB colepkUT ydacTok MPHK, Ha KOTOpOM MpPOUCXOTUT CHHTE3 ITOTrO
(dparmenTa 6enka? B oTBeTe 3aMUIINTE TOJIBKO COOTBETCTBYIOIIEE YHCIIO.

Orger:

Kakoe cooTHomeHre ()EHOTHUIIOB MONYYHTCS y TOTOMKOB MHpPH CKPEIIMBAHHH
TeTepPO3UTOTHBIX BBICOKHX PACTEHHII ropoxa MexIy co0oif B cilydae MOJHOTO
JOMHMHHUpOBaHus mpusHaka? OTBET 3alHIINTE B BUAE NOCIEA0BATENBHOCTH LU GD.

OTBeT:

nJjin
KakoBa BepOSTHOCTH IOJYYCHHS TOMO3HIOTHOTO IO PEIECCHBHOMY QJUIENIO
MMOTOMCTBa B CKpPEIIMBAHUHW MOHOT€TEPO3UIOTHBIX 0CO0ei Mexay coboi? OTeer

3aITMIIXATC B BUJC YHUCIIA.

OTBeT:
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Paccmompume pucynok u éstnonnume 3aoanus 5 u 6.

Kakoit mudpoii Ha pucyHke 0003HaueH anmapar [ oxbmkn?

OrtBeT:

YCTaHOBUTE COOTBETCTBHE ~ MEXKIY XapaKTCPHUCTHKAMU W CTPYKTypaMH,
0003HAYEHHBIMU Ha PUCYHKE UG paMu 1, 2: K KaK0W MO3UIHMH, JaHHOHW B IEPBOM
cTonb1e, ToAGepUTE COOTBETCTBYIOLIYIO MTO3UIIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTHUKU CTPYKTYPhI
A) conepxut Mojekynsl PHK 11
b) obpasoBaHa OelkoM TyOyIHHOM 2) 2

B) coCTOMT U3 MHKPOTPYOOU€EK U LIEHTpochepr
I') CHHTE3UPYET MOJIMIIETTHIbI

II) dopMupyer BepeTeHoO eNeHUs

E) OpraHusyeT [UTOCKENET

3anuimmte B TabIUIy BEIOPaHHBIC U PHI 1O COOTBETCTBYIOIIMMH OYKBaMH.

A[B[B|T[I]E

OTBeT:
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nJjin
CH,OH
O H O H 0
HN-CH-C” H 7
2N-CH=-C_ OH H CH3-(CHg)16—C,
R OHI o OH
H OH
1 2 3
0 ?
l 7 N C-CH
HsC” N CHg~C~CH,-CHs Lo
CHs 0" N
HaC L
4 5 6

Kakoit nudpoii Ha pucynke o6o3HaueHa GopMysia a30THCTOrO OCHOBAHHUS?

OTBeT:

VYCcTaHOBUTE  COOTBETCTBHE  MEXIY  XapakTePUCTHKAMH W BENICCTBAMH,
0003HAaYCHHBIMA Ha pHUCYHKe Ludppamu 1, 2, 3: K KaKIOW MO3UIMH, JaHHOU
B IIEPBOM CTOJIOIIE, MOI0EPUTE COOTBETCTBYIOLIYIO MO3UIIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTHUKU BEIIIECTBA
A) BXOIHUT B COCTaB MOJICKYJI )KHPOB 1) 1
B) oOpasyer nentugHbIE CBA3U 2) 2
B) BxoamT B cocTaB Kpaxmaia 3) 3

I') sBiseTcs MOHOCaXapuaoM
JI) HepacTBOpHMO B BOZE
E) BxXomuT B cocTaB OenKoB

A[B[B|T[IA]E

OTBeT:
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BeiGepuTe TpH BEpHBIX OTBETA H 3AIHIINTE B TaOIUITy IH(PEI, 01 KOTOPEIMI OHU
yKa3aHsbl.
Kakne moHATHA MOXKHO HCIIONIB30BATh I OMUCAHUS CTPOSHUS MOJEKyIIbI Oenka?

1) nucymbGUIHBIA MOCTUK
2) HYKJIEOTH]

3) aMuHOKHCIIOTa

4) aHTHKOJOH

5) ¢ochommddpupHas cBs3b
6) riobyna

OTBeT:

YcTaHOBHTE MOCIENOBATENBHOCTh MPOLIECCOB  HMHTepdassl U MOCIEAYIOLIEro
MUTO32. 3alUIIUTE B TAOIHUILy COOTBETCTBYIOUIYIO IMOCIEI0BATEILHOCTD IIH(P.

1) pacmpezneneHHe XpOMOCOM IO 3KBAaTOPY KICTKH

2) pacxoxkIeHHE OTHOXPOMATHIHBIX XPOMOCOM K HOIOCAM KIETKH
3) permmkanus JHK

4) pecripanu3anys XpoMOCOM

5) paspyuieHue saepHor 000J0YKH

OrtBerT:
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Paccmompume pucyuku u evinoanume 3aoanus 9 u 10.

lIl HO,Z[ KakuM HOMCPOM Ha PpHCYHKax 1/1306pa>1<eH0 IIO3BOHOYHOC KXHUBOTHOC

C NIOJIHOCTBIO XPAUICBBIM CKEJIETOM, obuTaroliee B MOpﬂX?

OTBeT:

VYCTaHOBUTE  COOTBETCTBHE ~ MEXAY  XapaKTEpPUCTUKAMH M KHUBOTHBIMH,
M300paKEHHBIMH Ha pUCYHKax 1, 2, 3: K KaxJ0H NO3WIMH, JAHHOH B NEPBOM
cTonobI1Ie, TOAOEPUTE COOTBETCTBYIOLIYIO MTO3UIIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTUKU KMBOTHBIE
A) TOJIBKO BEHO3HAsI KPOBb B CEPAIIE 1) 1
B) XBoCTaTtoe 3¢MHOBOIHOE 2) 2
B) Hamuyue rpyIHON KIETKH 3) 3

') Hanu4ue 3apoJbleBoi 000J0YKH — AMHHOHA

J) HaIM4YKME B MO3BOHOYHUKE TOJNBKO JABYX OTAEIOB:
TYJIOBHIIIHOTO U XBOCTOBOTO

E) pasMHOXeHHE Ha cylle

3anumuTe B TaOIHIy BEIOpaHHBIC IU(PHI IO COOTBETCTBYIOIINMH OyKBAMH.

A[B[B|T[I]E

OTBeT:
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BriOepuTe Tpu BepHBIX OTBETA U 3alIUIIUTE B TAOIUILY HU(PHI, 0] KOTOPHIMA OHU
YKa3aHbl.
Bri6epuTe npu3Haky, XapakTepHbIe I kiacca [laykooOpasHsre.

1) Tpu mapsl XOJMIBHBIX HOT
2) TpocThie riiaza

3) crmocoOHOCTH K MONETY

4) repmMadpOaUTHI

5) OTCyTCTBHE YCHKOB

6) pa3aeNbHOIOJIOCTD

OrtBeT:
nJjin
— P 5 ’\ NG 3\
il B T AN
1
PaccmoTpure wiamorpaMmMy — CXeMy B BHUJE JIpeBa, IOKa3bIBAIOMIYIO

SBOJIIOILIMOHHBIC OTHOIICHUS MEXAYy TaKCOHaMH (TPyIIaMH) ITO3BOHOYHBIX
KUBOTHBIX. Kakue Tpu M3 NPHUBENEHHBIX NPH3HAKOB SIBIISIOTCS 3BOJIIOLMOHHO
HIPOJABHHYTHIMHA (CHHAIIOMOP(UAMHE) IS TPYIIIBI, OTMEYEHHON nudpoit 17

1) aMHHOTHYECKOE AULO

2) XopJa M HepBHas TpyOKa

3) WICHHBIA OTJEN II03BOHOYHHIKA

4) cpelnHee yX0 ¢ OJHOM MM HECKOJLKUMHU CIyXOBLIMU KOCTOYKAMH
5) JIB€ Maphl MATUIAIBIX PHIYaKHBIX KOHCYHOCTEH

6) YemocTu

OrtBeT:
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YCcTaHOBUTE MOCIIEA0BATEIILHOCTh CUCTEMATHYECKUX Tpynm OpraHu3mMoB, HA9YUHAsA

Cc caMoro

BBICOKOTO paHra. 3anuiiuTe B Ta0JMIy COOTBETCTBYIOLIYIO

MOCJIEI0BATEIILHOCTD ITUQD.

1) HBynonbHbie
2) Iloxpertocemennsle, mm LiBeTkoBEIE

3) Hynnuk

JIECHOH

4) DyKapHOTBI
5) 3onTtHuHbIE, N CenbaepeeBbie

6) Hynnux

OrtBeT:

Paccmompume pucynok u eévtnonnume 3a0anus 13 u 14.

Kakoit mudpoii Ha pucyHke o0003HaYeH NPOBOJHUKOBBIH OTAEN CIyXOBOM
CEHCOPHOH cHCTEMBI?

OTBeET:
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YcTaHOBHTE  COOTBETCTBHE MEXKJY  XapaKTePUCTHKAMH U CTPYKTypamH
aHAJIM3aTOPOB, 0003HAYCHHBIMH Ha pUCYHKE Iudpamu 1, 2, 3: K KaXKI0H MO3UIUH,
JAHHO¥ B MEPBOM CTOJOLE, MOAOCPUTE COOTBETCTBYIOUIYIO MO3UIMIO M3 BTOPOTO
cToNoIa.

XAPAKTEPUCTUKU CTPYKTYPhBI
A) KOMIIOHEHT CpPEeIHETro yxa 1
B) comepxuT KOpTHEB OpraH 2) 2
B) ycunuBaer u nepenaér 3ByKoBbIe KojaeOaHUs 3) 3

I') BOCHpPHHHMAET H3MEHEHHS ITOJI0KEHHS TOJIOBBI
B IIPOCTPAHCTBE

J1) comepHT KpYTioe OKHO

E) npeoGpasyer 3ByKoBbI€ KOJICOaHUSI B HEPBHBIC
HMITYJIbCBI

3anumute B TabaUIly BEIOpaHHBIC UQPHI MO COOTBETCTBYIOIIMMH OYKBaMH.

A[B[B[T[A]E

OrtBeT:

BriOepute Tpu BEpHBIX OTBETA U 3AMMIIUTE B TAOIUILY LUPPHI, IOl KOTOPBIMH OHHI
YKa3aHBbI.

Kakwue BemecTBa 00ecnednBarOT OCTAaHOBKY KPOBOTEUEHUS?

1) ¢ubpunoren

2) TpoMOuH

3) conu Kamus

4) conu KaJIbLus

5) MHO3UH

6) YTIEKUCTIBIN ra3

OrtBeT:
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VYcTaHoBHTE TOCIIENOBATENBHOCTE OPraHOB B OpraHM3ME dYejaoBeKa IpH
TPAHCTIOPTUPOBKE AHTUOMOTHKA JUIS JICUCHUS JIETOYHON WH(EKINH, BBEAEHHOTO
B SITOTUYHYIO MBIIIIILY. 3anuimmnre B TaOIHILy COOTBETCTBYIOIIYIO
MOCIIEIOBATENILHOCTD ITUMD.

1) mpaBoe mpezacepane

2) NEroyHkle KaIUIAPhI

3) HIDKHSIS MOJIast BEHA

4) BeHyIbI OOIBIIOTO KPyra KpoBOOOPAILEHUs
5) KamuUIApbl ATOAUYHOM MBIILILIBI

6) II€ro4Has aprepus

OTBeT:

IMpouwnTaiite TekcT. BriOepuTe TpH NpeANoXeHHS, B KOTOPHIX ITAHBI OMUCAHHS
U TpUMEpPHl HAEMHKOB. 3anuImuTe B TaOMMIy IM(PEL, MOA KOTOPBIMH OHH
yKa3aHbl.

(1)[ns xaxxmoit 6moreorpadudeckoil 06macT 3eMITH XapaKTepHBI BUIBI, KOTOPEIE
UCTOPUYECKU C(HOPMUPOBAIUCH B 3TOH 007acCTH M HE OOUTAIOT HA TEPPUTOPHIX
npyrux obnacreit. (2)TpyOko3yOsl, moegaroie TEPMUTOB U MyPaBbEB, OOUTAIOT
B Adpuke, TOrma Kak HMX 3KOJOTHYECKHE aHAJIOTH — MyPaBbEAbl — HACEISIOT
H0xnHyro Awmepuxy. (3)M3omupoBanHast QayHa ABCTpanuy BKIIOYaeT B ceds
OTPOMHOE KOJMYECTBO BHIOB CYMUYaTbIX JKMBOTHBIX, KOTOPbIE HACEJSIOT
WCKIIIOYMTEIBHO JaHHBIA MaTepuk. (4)MHorme BHABI 3a CYET BBICOKOH
BBDKMBAaGMOCTH W TUIOZOBHTOCTH MOTYT MHTPHPOBATh Ha HOBBIC KOHTHHEHTEHI
U 3acelIl0T Bce HoAXonsdiiue Uil cebs TEeppUTOpUM HA 3€MHOM Iuape.
(5)Apean 10MOBOTO BOPOObs IPOTSIHYJICS OT ATJIIAHTHUECKOTO 10 TUXOro okeaHa,
pacmagasch Ha MHOXKECTBO MOABUAOB. (6)[lmogoBas Mymika apo3oduia HacemseT
BCE KOHTHHEHTHI, 32 HCKJIIOYCHHEM AHTapKTH/BL, U PaclpoOCTpaHeHa B Pa3INIHBIX
O61oTONax B MpeAeIax STUX KOHTUHEHTOB.

OrtBeT:
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BriOepuTe Tpu BEpHBIX OTBETA U 3aMHUIINTE B TAOIHILy HU(PHL, 01 KOTOPBIMU OHU
YKa3aHbl.
Kakue npumeps! WILTIOCTPUPYIOT MUIIEBBIE LS Pa3JIoKEeHUs ?

1) (UTOIIaHKTOH — 300TUIAHKTOH — PHIOBI — TIOJICHD

2) IecHasl MOJACTHIIKA — IOXKCBON YePBb — &X — JTUCHIIA

3) ny0 —ryceHuIa — MyXoJoBKa (TITHIA) — OpEN

4) numaiiHuky — kabapra — Oypelif MegBeb

5) WI— NEeCKOXHI — Kpab — OCbMHHOT — MOPCKOH JIeB

6) oman MaHTPOB — OAKTEPUH M TPHOBI — WICHICTOHOTHE — PHIOA — AT

OTBeT:

YCTaHOBHTE COOTBETCTBHE MEXKIY XapaKTEPUCTHKAMH U CpelaMH OOWTaHHs
OpPraHM3MOB: K KaKAOW MO3WIMH, JaHHOH B IepBOM crojbue, moxdepute
COOTBETCTBYOLIYIO MO3UIIMIO M3 BTOPOTO CTONOLA.

XAPAKTEPUCTHUKU CPEJIbI OBUTAHU A
A) NPaKTHYECKH HEOTPAHUYEHHBIN 3anac MUY 1) BOAHas
B) BBICOKOE HaBlicHUE 2) Ha3eMHO-BO3JyIIHAsS
B) 3aceneHue KUIICYHBIMA MTApa3UTaMu 3) BHYTpHOpPraHH3MCHHAsS

Y CHMOMOHTaMH
I') peskue KoneGaHus TeMIEPaTyphl
J1) OrpaHMYEHHOCTH KH3HEHHOTO IPOCTPAHCTBA
E) 3HauuTeIbHbIE KONeOaHUs BIAXKHOCTH

3anumuTe B TaONMIy BEIOpaHHBIC HU(PHI OJ COOTBETCTBYIOMNMH OyKBAMH.

AlB[B|T[I]E

OTBeT:
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Paccmotpute pucyHox «KOHEYHOCTH pa3HBIX OTPSAJIOB MIICKOIMHUTAIOIIUXY.
3amoyHUTE MYyCThIe SYCHKH TAOJUIIBI, WCIONB3ysS JJICMEHTHI, NpPUBEIEHHbIC
B cmucke. Jlns KaxmoW  sUelku, 0003HAaueHHOW OYyKBOH, BBIOEGpHTE
COOTBETCTBYIOLIUH JIEMEHT U3 NMPEIJIOKEHHOTO CITUCKA.

Tun YpoBeHb ITyTs pocTmKEHMSA
HPHUCIOCOOIEHHOCTH IBOJTIOLHOHHBIX OMOTIOTUUECKOTO
HU3MEHEHUI mporpecca
(A) (b) (B)

CHHCOK 3JIEMEHTOB:

1) dusnonoruyeckas
2) MHKPOIBOJIIOLHS
3) uanoajanTanus

4) oTojoruyecKas

5) obmias aereHepanus
6) MaKpO3BOJIOIIHS
7) Mopdomorugeckas
8) KOHBEpreHIMs

3anumuTe B TAOIUIy BEIOpaHHBIC IU(PHI IO COOTBETCTBYIOIINMH OyKBAMH.

A|b|B

OrtBeT:
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IMpoananusupyiite  rpaguk  «BBDKMBaeMOCTH  COCHOBOTO  KOKOHOMpsija
B 3aBHCHMOCTH OT COBOKYIIHOIO BIIMSIHHS OTHOCHTENIBHOW  BJI&)KHOCTH
Y TeMIIepaTypsl BO3IyXay.

Temneparypa
Bo3ayxa, °C 7]

25+

BnaskHocTh

0 . ! v T T Bosayxa, %
20 60 100

BerokuBaemocts

L1 2 EBE3

25 % 50 % 75 % 100 %

BriOepute yTBEp)KAEHUS, KOTOPbIE MOHO CGHOPMYIHUPOBAaTH HAa OCHOBAHUHU
aHanM3a MpPEeACTABICHHBIX JaHHBIX. 3alMIINTE B OTBETEe HHU(MPHI, MOA KOTOPHIMHU
yKa3aHbI BEIOPaHHBIE YTBEPIKICHUSL.

1) Ipu Ttemnepatype 10°C u Bnaxsoctu 30 % BBDKMBAEMOCTH COCHOBOIO
KOKOHoIpsiia paBHa 25 %.

2) CocHOBBI KOKOHOIpSA CIOCOOCH BBDKHMBATH HPH JIIOOBIX 3HAYCHHUIX
BIQXXHOCTH M TEMIIEPATYPHL.

3) Ilpm temneparypnbix 3HaueHUsAX oT 8 °C g0 23 °C BBDKHBAEMOCTH COCHOBOTO
KOKOHOIIPs11a MEHSIETCS B 3aBUCUMOCTHU OT BJIAKHOCTH BO3JyXa.

4) Tlpu BraxxHoCTH Bo3/yXa Bbile 60 % BBEDKUBAIOT BCE KOKOHOIPSJIBL.

5) Haubomee OmarompusaTHas AI1 COCHOBOTO KOKOHONpsAa cpela — IIpH
Braxknoctu 60 % u remneparype 10 °C.

OTBeT:

He 3a0yobme nepenecmu e6ce omeemvt ¢ b/IAHK OTBETOB A 1
6 coomeenicmeuu ¢ UHCIPYKYueil no 8blNOIHEHUIO Pabombl.

IIposepvme, umoowvl Kaxcowvlii omeem 0Obl1 3aNUCAH 8 CHPOKE C HOMEPOM
COOMEemcmeayouiez0 3a0anus.
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Yacrtpb 2

/lna 3anucu omeemos na 3adanus ymou yacmu (22-28) ucnonvzyiime bBJIAHK
OTBETOB M 2. 3anuwmume cnauana nomep 3a0anus (22, 23 u m.o.), a 3amem
pazeépuymotii omeéem na nezo. Omeemaol 3anucvleéaiime YémMKo u pazoopuueo.

‘ Ipouumaiime onucanue xcnepumenma u gvinoanume 3aoanusn 22 u 23.

OKCIIEpUMEHTATOp  HcclefoBal  (U3HOJIOTHYECKHE  IOKa3aTeNd  CHCTEMbI
KpPOBOOOpAIeHHUs Y pa3HBIX TPYIII JIUL. Pe3ynbTaTel mpruBeAeHb! B TaOIHIIE HIXKE.

Bospact Y napusbiii 006éM |MUHYTHBII 00BEM
cepAaua, M cepaua, M
HoBopoka€HHblil 2,5 340
1 rox 10,2 1250
7 ner 28,0 1800
12 41,0 2370
13-16 set 59,0 3150

Kakas mepeMeHHas B O3TOM HCCIIG[OBaHHM He3aBHCHMas (3agaBaemasi),
a Kakue JiBe — 3aBUCUMble (M3MeHstomuecs)? OOBICHUTE, MOXKHO JIM B JaHHOM
UCCIIEI0BAHUU ITOCTABUTH OTPULIATENbHBII KOHTPOIb*. OTBET NOSICHUTE.

* OmpuyamenvHblil KOHMPOIb — YTO SKCIICPUMEHTAIBHBIH KOHTPOJIB (OIIBIT), IPH
KOTOPOM  HM3y4aeMblii  OOBEKT ~ HE IOABEPraercs  SKCIEPUMEHTAIbHOMY
BO3/ICHCTBHUIO IIPH COXPAHEHUH BCEX OCTANIBHBIX YCIOBHM.

Yaapuslid 00bEM cepALna — 3TO KOJHMYECTBO KPOBH (B MIUIMIHNTpPaxX), KOTOPOE
KaXIbI JKEeIyJOYeK CepAlla BHITAJIKHBAET B KPOBEHOCHYIO CHCTEMY 3a OJHO
COKpaIlleHHe — CHCTONy. MHHYTHBIH 00BEM cepila — 3TO KOJMYECTBO KPOBH,
nepeKaunBaeMoe CcepAleM 3a MuHYTy. llpemnoxute ¢opmyny, C MOMOIIBIO
KOTOPO MO’KHO PacCUMTATh YACTOTY CEPACYHBIX COKpAIleHHH (M3MepsieTcsi Kak
KOJIMYECTBO yIapoB B MHUHYTY). [Ipom3Bemutre pacdérsl YacTOT CEpACYHBIX
COKpallleHUH Ul BCEX BO3PACTHBIX TIPYII, y4YacTBOBABLIMX B HCCIIEAOBAHUU
(pe3ynbTaThl BBIYMCICHHHA OKPYIJIMTE J0 Ueibix). Ha ocHOBaHWH pacyéTroB
clenaiTe BBIBOJ O TOM, KaK MEHSETCS C BO3PACTOM YacTOTa CEPACYHBIX
cokpamieHuid. [loyeMy nporcXouT Takoe U3MEHEHHUE?
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Kak HnaswpiBaercs uemns nurtaHus, u3o0paxEéHHas Ha pucyHke? OTBET IMOSICHUTE.
K kakoil (pyHKIMOHAJIBHOH TpyIIEe B 3KOCUCTEME OTHOCHUTCS KpPOT MU KaKOW
TPOUUECKHI YPOBEHb OH 3aHUMAET? YKAKUTE JBE MPUIUHBI YIYUIICHUS CBOHCTB
ITOYBBI B PE3yJIbTATE KUIHEACATEIBHOCTH JOXK/IEBbIX YEePBEil.

e~

HJIN

Ha pucynkax u300pa)keHbl CKEJET C OTIEYaTKOM IepheB U PEKOHCTPYKLUS
apxeonrtepukca, oburasmiero Ha 3emre 150—147 murH net Haza.

U
‘n‘\\ S

Ucnone3ys ¢parmeHT «I'€0XpOHONOTUYECKON TAOIHIbD», ONMpPENeTnTe, B KaKOH
9pe 1 KaKOM Teproie 0OUTAIO 3TO )KUBOTHOE.

ApxeonTepuKkca MHOTAA OTHOCAT K NTHUIAM, HO OH WMeNl HEKOTOphIe NMPHU3HAKH,
HECBOICTBEHHbIE COBPEMEHHBIM HTHIaM. [lepedncnure Te U3 HHUX, KOTOPBIE
BUIHBl Ha pHUCYHKax (He MeHee TpEX Npu3HaKoB). [l OpPraHu3MOB KaKOIo
COBPEMEHHOT'0 KJlacca XapaKTepHBbI IepeYCIeHHbIC TPU3HAKU?

I'eoxpoHnosioruyeckas Tadjauua

Opa ITepuon

HasBanue Hassanue
Bospact (Ha4aio 3psi),
1 TIPOJOJKUTENBHOCTD, U TIPOJIOJKUTENIBHOCTb,
MJIH JIET

MJIH JIET MJIH JIET

YerBepTUUHBI, 2,58
Kaiino3otickas, 66 66 Heoren, 20,45

ITaneoren, 43
Menosoii, 79
Me3o3oiickas, 186 252 Opckutii, 56
Tpuacosslii, 51
ITepmckuid, 47
Kamennoyronbusli, 60
JeBonckuid, 60
Cuypuiickuit, 25
OpaoBukckuit, 41
KemOpuiickwuid, 56

ITaneo3oiickas, 289 541
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Ecnu cpaBHUTH cepalia KHTOOOpPAa3HBIX M HA3EMHBIX  MIICKOMUTAIONINX,
TO OK&XETCS, YTO Y MHOTHUX KUTOB IIPABBIN KEMYIOYEK PAa3BHT CYIIECCTBEHHO
Jydmie JIeBOTO, TOrJa KaK y Ha3eMHBIX MJICKOMHUTAIOMINX JIEBBIH JKEIyHI0ueK
3aMETHO TOJme IMpaBoro. Kak MOXHO OOBSCHHTH 3Ty 3aKOHOMEPHOCTH?
[Ipu morpyxeHun y KUTOOOPa3HBIX CHIDKAeTcsi oduiee MOTpeOJIeHUEe KHCIOopona
3a CU€T YMEHBLICHUS KPOBOCHAOXKEHMS CKENETHbIX MbIIl. Kak mpu 3ToM
WU3MEHSIETCSl YacToTa CepACYHBIX COKpamleHHi? 3a c4éT Kakux aJanTanui
U TIPOIIECCOB B CKEJETHOH MYCKyJaType MNpojobkaeT BbIpabaThiBaThesi ATD
BO BpeMs IOTIpyKeHus?

Ha rpadukax noka3aHo U3MEHEHHE YacTOT JIBYX ajlleyield pa3HbIX T€HOB B Pa3HBIX
nomyisiuuax. Kakoit amnens Haxoaurcs TOJ JeHCTBHEM MOJOKHUTEIHHOIO
ecrecTBeHHOr0 0TOOpa? OTBeT Mosicaute. YacToTa ayiens P mocie MSTHAECITOro
MOKOJICHHUsI Havajla pe3Ko KoseOaTbcs. Bnusier nu cymiectBeHHO amenb P
Ha TpUCNocoOIeHHOCTh opraHu3Ma? Kakoe coObITHE MPHUBEIO K BOSHUKHOBEHUIO
KoneOaHuil 4YacToThl amneins P mociie martujpecaroro  mnokonenus?  Kakoit
9BOJIIOIIMOHHBIA (haKTOp Hadyal CUJIbHEE BIIUATh Ha YacTOTy auiens P rmocie
MATHIASCATOT0 TOKojJeHusA? OtBerT mnoscHUTe. JIJIsS OIEHKH CHJIbI JSHCTBUS
€CTECTBEHHOT0 0TOOpa 4acTO UCIOIb3yeTCs clieaytomas Gpopmyna:

P~ P
(tz_tl)'ﬁ'(l_ﬁ)

TIE p) U p, — Ha9aNbHas ¥ KOHEYHAas 4acTOTa aJUIeNsl, p — CPEeIHSA 9acTOTa aJlIes
3a BpeMsl U3MEPEHHUS, ¢ U ¢, — HadallbHOE M KOHEYHOE IIOKoJeHHe. st amrens,
HaxOoJSLIErocst MOJA JCHCTBHEM MOJIOXKUTEIBHOTO ECTECTBEHHOro 0TOOpa,
paccunTaiiTe 3HaueHHEe cpefHeil cumbsl oTOopa Ha mporskeHnu 100 mokomeHHH
(c 1-ro no 100-e noxonenue). OTBET OKPYIIIUTE A0 THICIUYHBIX.

1,00
0854——-Amnempb M- ———————— —=
0,75

0,50

>

0,25

0,15—4/

0

Yacrora amnens

1
0 25 50 75 100
TToxonenue
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I/IBBGCTHO, YTO CHUHTC3 HYKIJIICMHOBBIX KHCJIOT HAYHUHACTCA C 5 KOHIIa, pI/I6OCOMa

neuxercs no WPHK B nampasnenun or 5 k 3’ koHmy, a Bce Buabl PHK
cunresupytorcss Ha JIHK-marpume. ®parment monexynst JHK, wa koTopoit
CHUHTE3UpyeTcsl ydacTok ueHTpanpHod mnernu TPHK, wumeer cuenyromyro
MOCIIEI0BATENIFHOCTh HYKJICOTUIOB (HIDKHSS 1IETIb MaTpUYHAs):

5'-ITAATTTTAIAATTT-3'
3" -TUTTUUALITTTTALA-5 '

VYcraHOBUTE HYKICOTHIHYIO IocienoBarenbHocTh ydacTka TPHK, koTopsiit
CHHTE3UpyeTCd Ha JaHHOM (parMeHTe, W ONpPEAENUTe aMHHOKHUCIOTY, KOTOPYIO
Oyner nepenocuts 31a TPHK B mponecce 6nocunTesa 6enka, eciny TPeTHil TpUILIET
¢ 5' koHna coorBercTtByeT aHTUKOAOHY TPHK. OtBer mosichute. [t pemeHus
3aJaHusd  MCHONB3yHTe TabMMIly TIeHeTHdeckoro koxaa. Ilpu  HamucaHun
HYKJIEHHOBBIX KHUCIIOT yKa3bIBalTe HalpaBICHHUE IICTIH.

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

IlepBoe BTopoe ocHoBaHue Tperne
OCHOBaHUE Y 11 A r OCHOBaHHE
OeH Cep Tup IMuc v
v Oen Cep Tup Huc 0
Jleit Cep - — A
Jleit Cep — Tpn T
Jleit IIpo I'uc Apr v
Jlent IIpo I'mc Apr 0
1 Jleit IIpo Tn Apr A
Jleit IIpo I'ma Apr T
Une Tpe AcH Cep v
A Nne Tpe AcH Cep I
Wne Tpe JIus Apr A
Mer Tpe JIus Apr r
Ban Ana Acn T'n N
r Ban Ama Acn T'mu 11
Ban Ana I'ny I'nu A
Ban Ana T'ny ['mu I
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VY Gaktepuit mmeercs crnemmbrdeckuii tn PHK, oO6pasyrommii mmmiedHyio
CTPYKTypy Onarojapsi KOMIUIEMEHTapHbIM yuyacTkaM. Llmuimednas cTpykrypa
no3Bomster 3toit PHK momanmate B pubocomy. [ocie mmmiabku gepe3 HECKOIBKO
HYKJICOTHJIOB PACIIOIAraeTCsl OTKPhITasl paMKa CUUTHIBAHHSA, KOTOpPAas HAaUMHAETCS
¢ anmaHuHoBOro kKojoHa. ®parment monekynsl JIHK, Ha xoTopoil cuHTe3upyercs
yuyactok PHK, umeer cienyrolnyo NociaenoBaTeIbHOCTh HYKICOTHAOB (HYDKHSS
LETb — MAaTPUYHAs):

5 -ANTHITAITTIATATTHAATIIALNTIATATTII-3
3'-TTUTTATTANTTATIUTT T TTTAITATIIT -5 '

VYcraHOBUTE HYKJICOTHIHYIO TocienoBarenbHocTh ydacTka PHK, koropbrit
CHHTE3MpyeTCs Ha HaHHOM (parMeHTe. YCTAaHOBHTE BTOPUYHYIO CTPYKTYpYy
yuactka PHK. VYcrtanoBure mnocnenoBaTelbHOCTh Hauajla OTKPLITOM paMKu
cuuThiBaHMA Ha JaHHoM yuactke PHK. Omnpepenurte nociienoBaTenbsHOCTh
(parMeHTa MONUIENTH/IA, KOTOPBIl Kogupyercst naHHbIM (parmentom PHK. Jlns
pelIeHns 3aJaHusl UCTIONb3yiiTe Tabnuily reHeTuueckoro koxa. IIpm HammcaHum
HYKJICMHOBBIX KUCJIOT YKa3bIBaliTe HANPABICHUE LIEIIH.

I'enernueckuii kog (MPHK ot 5’ k 3’ koHny)

IlepBoe Btopoe ocHoBanue Tperbe
OCHOBaHHUE y 11 A I OCHOBaHHE
Oen Cep Tup IMuc v
v den Cep Tup Huc 0
Jleit Cep - - A
Jleit Cep — Tpn r
Jleit IIpo I'nc Apr 4
Jleit IIpo Tuc Apr 10
1 Jleit IIpo I'nu Apr A
Jleit IIpo I'ma Apr T
Wne Tpe AcH Cep y
% Nne Tpe AcH Cep 0
Une Tpe JIus Apr A
Mer Tpe JIuz Apr r
Ban Ana Acn T N
r Ban Ana Acn T'mn 0
Ban Ana I'my I'mn A
Ban Ana 'y T'n I
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Jnst comaTtWyeckod KJIETKH JKMBOTHOTO XapaKTepeH TUILUIOWIHBIA Habop
xpomocoM. Ompenennure XpoOMOCOMHBIH HaOop (n) u uucno monekyn HHK (c¢)
B KIeTKe mpu ramerorcHese B Meradase I meitoza u amadaze II wmeiiosa.
OOBSACHUTE MOTYYEHHBIE PE3YIbTaThI.

nimn

Oxpacka mepcT y MonéBKH OOBIKHOBeHHOI (Microtus arvalis) KOHTponupyeTcs
OJHAM TeHOM. J[OMHHaAHTHBIE TOMO3HIOTHI MMEIOT CEphI IIBET; PCIECCHBHEIC
TOMO3UTOTHI — Oenblifl. ['eTepo3uroTsl HMEIT MPOMEKYTOUHYIO OKPACKy.
B paBHOBeCHOI NOMyIAIHMH MOIEBOK 0OBIKHOBEHHBIX Ha 1000 ocobei mpuxoanTces
90 Gensrx. IMomynsamus momanxa B HOBBIE YCIOBHS, IIPH KOTOPBIX B pe3yibTaTe
UHTEHCUBHOTO OTJIOBA XMIIHUKaMu morubiao 50 % cepsix ocobeil. PaccunTaiite
9acTOTHI aJUIeNied M 9acToTy (JOM0) ocobei ¢ cepoi OKpacKoil B M3HaYaIbHOU
MOMYJIAINN, A TAKXKe YacTOTHI (OJIH) BceX (PEHOTHIIOB B MOIMYIIAIIH ITOCTIE OTIOBA
xumHuKamu. IlosicHure xox perreHus. [Ipum pacuyérax OKpymsfiiTe 3Ha4YCHHs
JI0 4eTBEPTOTO 3HAKA TIOCTE 3aIIATOI.

njin

Ipn xaxaom paynae pemukanun JIHK monumepasa BHOCHT — OIIMOKH
B IMOCJIE0BATEIbHOCTh HYKICOTHIOB. YeM paHbIlle CYIIeCTBOBAN OONIMI MPETOK
JIByX BHUIOB, TeM OOJblle pa3nnyuii (HYKICOTHAHBIX 3aMEH) HAaKaIlUIWBaeTCs
MEXTY MOCIEN0BATEILHOCTIMHU JIHK IMIOTOMKOB 3TOro npesKa.
DUIOTeHETHYECKUE JIEPEBhs TO3BOJAIOT MPOJAEMOHCTPHUPOBATH JBOIIOIMOHHYIO
CBSI3b MEX/Ty MOTOMKaMH OOIIETo MpeIKa.

Hwxe mnpuBeneHo BBIpaBHHBAHUE MOCIIEIOBATEIBHOCTEH CMBICIOBBIX —Ilereit
TOMOJIOTUYHBIX YYaCTKOB OJHOTO M3 T'CHOB TPEX IITAMMOB OaKTEepUH M HX
M3BECTHOTO 00Iero mpeaxa. V3MeHEHHbIE HYKJICOTHABI B BBIPABHUBAHUHU
BBIJICTICHBI TTOTYKUPHBIM IIPUPTOM.

Ipemnok 5/ -TTAIT ATTUI ATHAT LUTIT ILTATI] TATTA TTTIA-3’

Mramm A 5'-TTAIT ATTUI ATIAT LUATIT ATATI[ TAT'TA TTTIA-3'

lramm B 5'-TTAIT ATI'TI' ATLAT LITIT LTATI TALTA TTTIA-3'

Mramm C 5'-TTAIT ATTUI ATHAT LI'TIT LTATI] TATTA TATIA-3'
1 5 10 15 20 25 30 35

IMoctpoiite ¢umoreHeTHUeckoe APEBO AT JAHHBIX TPEX IMITAMMOB Ha OCHOBAHHH
IIPEICTABJICHHBIX  IIOCJIEA0OBATENBHOCTEH  HYKJIEOTHIOB. YKaKUTE IOPANOK
BO3HUKHOBEHHUSI TpEX MmITaMMOB. PaccumraiiTe, Korja CyIIECTBOBAJI IOCIEIHUN
obmuii mpenok mramMMoB B u C mpH YCIIOBHH, YTO Ha NPHUBEIEHHOM YYacTKe
3a CTO NMOKOJICHUI1 BOSHUKAET TPU HEUTpambHBIX* MyTanuu. [IpuBenure pacuérsl,
aprymeHTupys oTrBeT. Cunraiite, 4TO OJHO NMOKOJEHUE Y JAHHOTO BUjAA GaKTepHU
cMmensercd 3a 20 MHHYT, a TaKkKe, YTO BCE MyTallUH, KOTOpbIE IPOU3OLLIU
B JAHHOM Yy4YacTKe TIeHa, HeWTpanbHble. [Ipu oTBeTe OKpyTrisAiiTe 3HA4YEHUA
J10 IEPBOTO 3HAKA IOCIIE 3aIATOM.

* Hellmpanonvie mymayuu — 2mo usmenenusi @ nocieoogamenvrocmu JIHK,
KOmopbule He OKA3bl8aI0M HUKAKO20 BAUAHUA HA NPUCNOCOOIEHHOCMb OP2AHUSMA.
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Ha X- m Y-xpomocomax dYenoBeka CYHIECTBYIOT IICEBIOAyTOCOMHBIE YYacCTKH,
KOTOpBIE CONEpKaT aJljIeld OJHOTO T€Ha, M MEXJy HHMHU MOXXET MPOUCXOAUTH
kpoccuHroBep. OIUMH U3 TaKUX T€HOB BBI3bIBACT aHOMAJIHH B PAa3BUTHHU KHCTH.
Amtens reHa 00pa3oBaHUs MEPEMIOHOK MEKIY NaibliaMu (IIepernoHYaThIe abIIbI)
Haclexyercsl TONAHIpUYEeCKd (HAacleOOBaHHE II0 TeTeporaMeTHOMY IIOiy).
JKeHmuHa ¢ HOPMAIbHBIM Pa3BUTHEM KUCTH M HOPMAJbHBIMH MANbIAMH BBIIILTA
3aMyX 3a MY>KUYMHY C aHOMaluell pa3BUTUS KUCTU U NEPEHOHYATHIMU IMaJIbIAMHU,
TOMO3HUTOTHasE MaThb KOTOPOrO HE HuMella aHOMAaJluM B Pa3BUTHHM KHUCTH.
PonmuBmmasicss B 3ToM Opake J0Yb C aHOMaWEH pa3BUTHS KHCTH BBIIDIA 3aMYK
3a MyX4YuHy O€3 Ha3BaHHBIX aHoOManuid. OmpeJenuTe TCHOTHUIIBI POJHUTENICH
Y TeHOTHIIBI, (DEHOTHIIBI, 10JI BO3MOXKHOI'O IOTOMCTBA. BO3MOXKHO JIM pOXKIECHUE
B IIEpBOM M3 OpakoB peOEHKA ¢ HOPMAIbHBIM Pa3BUTHEM KHCTH U IIEPETIOHKAMHU
Mexay najgsiaMu? OTBET MOSICHUTE.

Ilposepvme, umoobl Kadxcovlii omeem Obll 3ARUCAH PAOOM C HOMEPOM
COOMEEemCcmayouezo 3a0anus.
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CucremMa OlleHHBAHUS YK3aMEHALMOHHOI padoThl 10 0HOI0TUH

[IpaBunpHOE BBIIONHEHHWE Kakmoro u3 3amanmid 1, 3, 4, 5, 9, 13, 21
oreHuBaercst 1 OayutoM. 3ajaHue CUUTACTCS BBIMOJHEHHBIM BEPHO, €CJIA OTBET
3amucaH B TOH (opMe, KOTOpas yKkazaHa B HHCTPYKIIMHU TIO BBITIOJIHEHUIO 33JaHU,
1 TIOJIHOCTBIO COBIAAACT C STAJIOHOM OTBETA.

[IpaBunpHOE BBINOJIHEHHE KaXKAOro w3 3amanuit 2, 6, 10, 14, 19, 20
oleHnBaeTcs 2 6ayutaMu. 3aZaHue CUMTAETCS BBIIIOJIHEHHBIM BEPHO, €CIH OTBET
3anucaH B Toi (hopMe, KOTOpast yka3aHa B MHCTPYKIMH 110 BBITIOJHEHUIO 331aHUS,
M IOJIHOCTBIO COBIAJAET C 3TAJOHOM OTBETA: KAXKIBIii CUMBOII B OTBETE CTOUT Ha
CBOEM MeCTe, JIMIIHHE CHMBOJIBI B OTBETEC OTCYTCTBYIOT. BrictaBusercst 1 Oa,
eciii Ha 000 ONHOW MO3WIMU OTBETa 3alkCaH He TOT CHUMBOJ, KOTOPBIH
MPEJICTaBJICH B ATAJIOHE OTBeTa. Bo BceX Apyrux ciyyasx BeicTaBisercs 0 6ayios.
Ecnu xonmyecTBO CHMBOJIOB B OTBeTe OoJblle TpeOyeMoro, BBICTABISIETCS
0 OautoB BHE 3aBHCHMOCTH OT TOTO, OBUIM JIM YKa3aHBl BCcEe HEOOXOaUMBIE
CHMBOJIBL.

IIpaBunbHOE BBHITIONIHEHHWE Kaxjaoro w3 3amanmit 7, 11, 15, 17, 18
oreHMBaeTcs 2 Gayutamu. 3aJaHue CUUTAETCS BBIIIOJHEHHBIM BEPHO, €CIIH OTBET
3amicaH B TOW opMe, KOTOpas yKazaHa B MHCTPYKIIMHU TIO BBITIOJIHCHUIO 33JaHUS,
KaKIBIH CHUMBOJ TPHCYTCTBYET B OTBETE, B OTBETC OTCYTCTBYIOT JIMIIHUE
cuMmBOJIbl.  [lopsAOK  3amMick  CHMBOJIOB B OTBETE 3HAYCHUS HE MMEET.
BricraBisietrcss 1 Gam, eciny TOJMBKO ONWH M3 CHMBOJIOB, YKa3aHHBIX B OTBETE,
HE COOTBETCTBYET JTAJOHY (B TOM YHCJIE €CTh OJWH JIUIIHUH CHMBOJI HapsAy
C OCTaJIbHBIMU BEPHBIMH) HIIM TOJIBKO OJIMH CUMBOJI OTCYTCTBYET; BO BCEX JIPYTHX
ciydasx BeicTaBisiercs: 0 Gayios.

[IpaBunbHOE BBIMOSHEHHE Kakaoro W3 3amaHuii 8, 12, 16 onenuBaercs
2 Gannamu. 3alaHUe CYMTACTCS BBITOJHEHHBIM BEPHO, €CIIM OTBET 3alMCaH B TOU
(dbopMe, KOTOpasi yka3zaHa B MHCTPYKIIMH IO BBITIOJHECHHUIO 3aJJaHHs, U TOJHOCTHIO
COBMNAAACT C STAJIOHOM OTBETA: KAXKIbIIi CHMBOJI B OTBETC CTOHMT Ha CBOEM MeECTeE,
JIMIIIHAE CHMBOJIBI B OTBETE OTCYTCTBYIOT. BwicTamBmsiercs 1 Oami, ecnu Ha He
Oonee ueM JABYX IO3UIUAX OTBETAa 3alMCaHbl HE TE€ CHUMBOIIBI, KOTOPBIC
MpeACTaBIeHbl B JTajJOHE OTBeTa. BO BCeX [ApPYrux Ciydasx BBICTABISIETCS
0 6ayutoB. Ecnmy  KONMMYECTBO CHMBOJIOB B OTBETE MPEBBIMIACT KOJIUYECTBO
CHUMBOJIOB B 3TaJIOHE, TO OaJl1 32 OTBET yMEHbIIAeTCs Ha 1, HO HE MOXET CTaTh
menbie 0.
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OTBeTHBI K 3aJaHUSIM

BUOJIOI'U, 11 knacc.
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BUOJIOI'UA, 11 knace.

Kputepuu onieHUBaHUs 3a1aHHii ¢ pa3BEPHYTHIM OTBETOM

26 /45

IIpouumaiime onucanue 3kcnepumenma u vlnoanume 3aoanusn 22 u 23.

Ne 3aganus OtBeTr
1 HaOJII0ICHUE; ONTMCAHKE
2 12
3 75
4 31; 13 0,25; 25
5 5 6
6 122122 312231
7 136
8 35124
9 4
10 123313
11 256 | 345
12 421563
13 4
14 131233
15 124
16 543162
17 123
18 256
19 313232
20 763
21 13
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Bospact VY napHsiii 00bEM [MHUHYTHBIH 00BEM
cepAna, M cepamna, M
HoBopoxxnéunsrii 2,5 340
1 rog 10,2 1250
7 ner 28,0 1800
12 41,0 2370
13-16 net 59,0 3150

OKCHEepUMEHTATOp  HCCHeAOoBal  (PU3MONOTHYECKHE  IIOKA3aTeTH  CHCTEMBI
KPOBOOOpAIIEHNS y Pa3HbIX TPYIII JIAI. Pe3yIbTaTsl MpUBEACHB! B TaOJIHIIE HIDKE.

Kakas mnepeMeHHas B 3TOM HCCICIOBaHUM ~ He3aBUCHMas  (3a7aBaemas),
a Kakue JBe — 3aBucuMbIe (M3MeHswomuecs)? OObICHUTE, MOXHO JIM B JTaHHOM
HCCIICIOBAHIH IOCTABUTH OTPHUIATEIbHBIN KOHTPOJIb*. OTBET MOSICHHTE.

* OmpuuamenvHovlil KOHMPOIL — 3TO SKCICPUMEHTAIbHBII KOHTPOJb (OMBIT),
Opd  KOTOPOM U3ydaeMbli OOBEKT He TIOJABEpPraeTcsl SKCIEePUMEHTATbHOMY
BO3/ICHCTBHUIO IIPU COXPAHEHUU BCEX OCTAIIbHBIX YCIOBHH.

CoaepxxaHue BepHOro 0TBeTa U YKa3aHHUS M0 OLeHUBAHHMIO
(omyckaroTcsi HHbIe GOPMYJIMPOBKU OTBETA, HE MCKAXKAIOIIIE €r0 CMBICIA)

Bannbl

DJeMeHTHI OTBETA:

1) He3aBUCHMAs IEPEMEHHAS — BO3PACT JIETEH;

2) 3aBHCHMast IepeMeHHas | — yaapHBIi 006EM cepia;

3) 3aBUcHUMas IepeMEeHHast 2 — MUHYTHBII 00bEM cepala;

4) oTpUIATEIbHBIA KOHTPOJIb IOCTABUTH HEJIb3S,

5) B HCCIIEIOBAaHUN OTCYTCTBYET SKCIIEPUMEHTAIFHOE BO3JICHCTBIE
58]0

5) BO3pacT SABISIETCS HEOTHEMJIEMON XapaKTEPUCTHKON YeIOBeKa.

3a  Oononnumenvuyio ungopmayuio, He UMEIOWYIO OMHOULEHUS
K 6onmpocy 3a0aHus, Oaulbl He HAYUCHAIOMCA, HO 34 Hanuuue 6 Hell

owubok cuumaemces 1 bann
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OtBer BKIIOYAaeT B cebs Bce Ha3BaHHBIC BBINIC 3JIEMCHTHI 3 Conep:xaHne BEpHOT0 0TBETAa M YKAa3aHHS N0 OIleHUBAHHIO Bannsl
¥ HE COAEPIKUT OMOJIOTHUECKHIX OMIHOOK (morycKaroTcs MHbIe JOPMYIIHPOBKH OTBETA, HE MCKAKAIOIINE €ro CMbICIIA)
OTBeT BKJIIOYAET B ce0sl YEThIpe M3 HA3BAaHHBIX BBILIE 3JIEMCHTOB, 2 DJIEMEHTBI OTBETA:
KOTOpBIE HE COIEPKAT OUOTOIHYECKUX OMHUOOK 1) UYCC = MunyTHbIl 00b€M cepaua: Y aapHeli 00bEéM cepaua
OTtBer BKIIOYaeT B ceOs ABa-TPU W3 HA3BaHHBIX BBIIIE JJIEMEHTOB, 1 nim
KOTOpBIE HE COJIEPIKAT OHOTIOTHIECKUX OIIHOOK 1) yacTtoTa cepleYHbIX COKPAICHHH PAacCUMUTHIBAETCS KaK OTHOLICHHE
Bce uHBIE cuTyanuu, HE COOTBETCTBYIOIIME MpPaBUJIaM BBICTABJICHUS 0 MHHYTHOTO 00bEMa cepana K yiapHoMy 00bEMY;
3,2 u 1 Gamna 2) HOBOpOXIEHHBIC — 136 ya./MuUH.,
Maxcumanvuviii 6a11 3 neru 1 roma — 123 yn./muH.,

netu 7 et — 64 yi./MuH.,
netu 12 ner — 58 ya./mMuH.,

nereit 13—16 net — 53 yu./mun.;
YnapHblii 00BEM cepAua — 3TO KOTMYECTBO KPOBH (B MHJUTMIHTPAX), KOTOPOE 3) BEIBOJ: C BO3pacToM (B IpeAenax HCCIETOBAaHHBIX BO3PaCcTHBIX
KaXIbl >KeMyJO4YeK CepALla BHITAIKMBAET B KPOBEHOCHYIO CHCTEMY 3a OJIHO rpyn gereit) YCC cHiKaeTes;
COKpallleHHe — CUCTONy. MUHYTHBIH 00BEM cepAla — 3TO KOIMYECTBO KPOBH, 4) nprumMHA: yBeIMYCHHE C BO3PACTOM pasMEpOB Cepila (Ccepaue
MepeKaunBacMoe CepAleM 3a MuHYTy. llpemnoxute (opmyiy, C MOMOIIBIO CTAHOBHTCS KpyIIHEe).
KOTOPOil MOXKHO PacCMTaTh YacTOTy CEPICYHBIX COKPALICHHI (M3MEpSCTCs KaK Bmopoti anemenm omeema 3acuumuviéaemcs moabko NPU HATUYUU 8cex
KOJIMYECTBO yOapoB B MuUHYTY). [IpomsBemure pacd€rsl YacTOT CEPACYHBIX pacuémos.
COKpAIleHHH U1l BCEX BO3PACTHBIX TPYII, yYaCTBOBABIIMX B HCCIIEIOBAHUU 34 Qonomnumensuylo unpopmayuio, He UMEIOWYIO OMHOWEHU
(pe3ynbTaThl BBIYHCICHUI OKpYIJIMTE 1O wenbix). Ha ocHoBaHWM pacu€ToB K 80npocy 3a0auus, OANIbl He HAYUCIAIOMCA, HO 34 Haluuue 6 Hel
caenaidTe BBIBOJ O TOM, Kak MEHSETCS C BO3PACTOM YacTOTa CEepACYHBIX owubor chumaemes 1 6ann
cokparienuii. [loueMy IpOHCXOUT TaKOE H3MEHEHNUE? OTBer BKIIOYaeT B cedsd Bce Ha3BaHHBIE BBIIIE DJIEMEHTHI 3
¥ HE COJCPIKUT OMOJIOTHUECKIX OMINOOK
OTBer BKIIOYaeT B ceOs TpW U3 HA3BAHHBIX BBHIIIE DJIEMEHTOB, 2
KOTOpBIC HE COJIePKAT OMOIOTHISCKUX ONIHOOK
OTBeT BKIIOYAaeT B ce0s [1Ba W3 HAa3BaHHBIX BBIIIE 3JIEMEHTOB, 1
KOTOPBIC HE COJICPIKAT OMOIOTHIECKUX ONIHOOK
Bce unbBIe cuTyanuu, HE COOTBETCTBYIOINIME MPaBUIIAM BBICTABICHUS 0

3,2 u |l Gamna

Maxcumanvrolii 6ann 3
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Kak Ha3pIBaeTcs memb NMuTaHWA, M300paxk&HHas Ha pucyHke? OTBET MOSCHHTE. nin
K xakoif (yHKIMOHaNBHOM Tpymie B 3KOCHCTEME OTHOCHTCS KPOT M KaKoH
Tpoduueckuil ypoBeHb OH 3aHUMaeT? YKaKUTe BE MPUUUHBI YITyUIlIeHUs] CBOHCTB Ha pucyHKax H300paKeHBI CKENEeT C OTIEYaTKOM IE€PhEB M PEKOHCTPYKIHS
TIOYBHI B PE3YJIbTATe )KU3HEACATEILHOCTH TOKAEBBIX YEPBEH. apxeonrtepukca, oourasuiero Ha 3emie 150-147 muH nert Hazaz.

CopepixaHue BepHOI'0 0TBeTa U YKA3aHMS 110 OLleHUBAHUIO Bamisl
(morycKkaloTcsi HHbIe JOPMYIIHPOBKH OTBETA, HE MCKaKAIOIINE €ro CMbICIIA)
DJeMeHThI OTBETA:
1) nerputHas (11eTb pa3NOXKEHUs);
2) HauMHAETCsI ¢ MEPTBOI OpraHUKM (HET MPOIYLIEHTOB);
3) xoHCyMeHT (koHCyMeHT Il mopsiika);
4) TpeTuii TpOPUIECKUH YPOBEHB;
5) yiyduaercst CTpyKTypa MOYBBI (YJIy4IIAeTcsl adpanusi; COXpaHsIeTcs

Ucnonesys ¢parmeHT «I €0XpOHONOTUUECKON TAOIHIBI», OMpPENeTnTe, B KaKOH
9pe U KaKOM Iepuojie 00UTaNI0 3TO )KUBOTHOE.

ApxeonrTepukca WHOTA OTHOCST K ITHUIAM, HO OH MMEJ HEKOTOpbIE NMPU3HAKH,
HECBOMCTBEHHbIE COBpPEMEHHBbIM nTunaMm. llepeunciaure Te U3 HHUX, KOTOpBIE
BUIHBI Ha pHCYHKax (He MeHee TpEX Npu3HAKoB). [yl OpraHm3MOB KaKOTO
COBPEMEHHOT'0 KJIacca XapaKTEpHBbI IEPEUUCICHHBIE IPU3HAKU?

BJIara);

6) yMEHbBIIAETCSI KUCIOTHOCTH MTOYBBI; I'eoxpoHnosiornyeckas Taéauua

7) opraHnYecKre BEelIeCTBa MEePEeMEIAOTCs B TIIyOOKHE CIIOM MOYBBI Spa Tepron

(TOBBIIIAETCS TJI0JOPOIUE TTOYBHI). Haspanue Haseanue
Bo3spact (Hauaio spsl),

3a Oonornumenvuylo ungopmayuio, He UMEOWYIO OMHOWIEHUS U IIPOJOJDKHTEIIBHOCTD, MU ITET H IPOJIOJDKUTEIIBHOCTD,

K 60npocy 3a0aHus, Oailbl He HAYUCTAIOMCS, HO 34 HAluuue 8 Hell MJIH JI€T MJIH JIeT

YerBepTHuHBIH, 2,58
Kaiino3otickas, 66 66 Heoren, 20,45

3

ITaneoren, 43

Menosoii, 79

owubox cnumaemes 1 bann
OTBeT BKJIIOYACT B ce0s IIECTh-CEMb HA3BAaHHBIX BBHIIIE 3JIEMEHTOB
(B TOM uMcie IepBBIH 3JIEMEHT), HE COICPKUT OHUOJOIMYECKUX

oubok Mesosoiickas, 186 252 TOpekuii, 56

OTBeT BKIIIOYAET B ce0s YETHIPE-IISTH M3 HA3BAHHBIX BBIIIE 3JIEMEHTOB 2 Tpuacosbiii, 51

(B TOM uUHuCle TEpBBI AJEMEHT), KOTOpbIE HE COJep)KaT Iepmcknii, 47
OMOJIOTUYECKHX OLUINOOK KameHnoyronbHeri, 60
OTBeT BKIIOYaeT B ceOs TPU W3 HAa3BaHHBIX BBIIIE 3JJIEMEHTOB 1 TManeosoiickas, 289 541 Hesonckuii, 60

Cunypwuiickuid, 25
OpnoBUKCKHH, 41
KemOpuiickuid, 56

(B TOM wuUHciIe TEpBBIA DIIEMEHT), KOTOpbIE HE COAEpKaT
OMOJIOTHYECKUX OIMNOOK.

Wi

OrtBer BKIJIIOYAET B ceOs MATH-IIECTh U3 HA3BAHHBIX BBIIIE 3JIEMEHTOB,
KOTOpBIE HE COAEpXKAT OMOJIIOTMIECKHX OIIMOOK, HO MEPBBIA JJIEMEHT
COACPKHT OIIMOKY MM OTCYTCTBYET

Bce mHBIE cuTyanuu, HE COOTBETCTBYIOUIWE IPABHJIAM BEICTABICHHS 0
3,2 u | Gamna

Maxcumanvrolii 6ann 3
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Conep:xaHne BEpHOro OTBETa U YKA3aHMS 1O OLeHUBAHUIO Baxasl
(momycKaroTcst HHbIe JOPMYIIHPOBKH OTBETA, HE HCKAKAIOIINE €ro CMbICIIA)

DNEeMeHThI OTBETA:

1) spa Me3030iicKas, Iepuol PCKUN (00MCHbL ObIMb YKA3AHbL U 3P,

u nepuood);,

OT COBPEMEHHBIX IITHII aPXCONTEPUKCA OTINIALT:

2) HaJIM4Ke YeIoCcTel ¢ 3ydamu;

3) HaJIMYKE JUIMHHOTO XBOCTA M3 HECPOCIIUXCS TO3BOHKOB,

4) HanmMYue Pa3BUTHIX MAIBIEB C KOTTSAMHU Ha MEPETHUX KOHEUYHOCTSX;

5) npu3Haky xapakTepHbl i kiacca [Ipecmbikatorumecs (Pentumum)

N

5) nmpu3HaKK XapaKTepHBI IS Kiiacca MiiekonuTatomue (3sepH).

3a OononHumenvhyr uHoOpMayur, He UMEWYIO OMHOULEHUs

K 80MpoCy 3a0anus, 6annbl He HAYUCIAIOMCA, HO 3a HAaudue 6 Hell
owubox chumaemess 1 6ain

OTBeT BKIIOYAaeT B ceOS Bce Ha3BaHHBIC ~BBIIIC DIIEMEHTHI, 3
HE COACPKUT OMOJIOrMYECKUX OLTMOOK

OTBeT BKJIIOYAeT B ceOs YeThIpe M3 HAa3BaHHBIX BBINIC JJIEMCHTOB 2
(B TOM uucle TEpBBI AJEMEHT), KOTOpbIE HE COJepXKaT
OHMOJIOTHUECKHX OMIHOOK

OtBer BKIIOYaeT B ceOsd TPH W3 HA3BaHHBIX BBIIIE SJIEMEHTOB 1
(B TOM uHuCle TEpBBI AJEMEHT), KOTOpble HE CoJep)KaT
OHMOJIOTHYECKHX OIIUOOK.

nJIn

OtBeT BKIOYAeT B ce0s DJIEMEHTBl 2—5, KOTOpbIE HE COJEp)KaT
OHMOJIOTHUECKIX OMIHO0K

Bce wHbIE cHuTyaluu, HE COOTBETCTBYIONIME NPABHIAM BBICTABICHUS 0
3,2 u 1 6amma

Maxcumanohwiil 6ain 3
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Ecim  cpaBHHTH cepama KHTOOOPAa3HBIX M HA3€MHBIX  MIICKONHTAOIINX,
TO OKaXeTCs, YTO Yy MHOTUX KUTOB INPaBblil XKEIyJOYEK DPa3BUT CYILECTBEHHO
JydIle JIeBOTO, TOTJa KaK y Ha3eMHBIX MIIEKOIHTAIONIUX JIEBBIH KelyJodek
3aMeTHO Tomme mpaBoro. Kak MOXHO OOBSICHHTH 3Ty 3aKOHOMEPHOCTH?
ITpn morpyxeHHH y KHTOOOPA3HBIX CHIDKaeTcs ofmiee MmoTpediIeHne KHCIopoja
32 CYET YMEHBIIEHUs KPOBOCHAOXEHHs CKeJNeTHbIX Mplmi. Kak mpu 3ToM
U3MEHSETCSl 4YacToTa CepJCYHBIX COKpamieHui? 3a cur Kakux ajJanTaiui
U TpOIECCOB B CKEIETHOM MyCKylIaType INpomoibKaeT BheIpabarteiBaThcs AT
BO BpeMs IIOIpYyXKEHUs?

Coaepmaﬂue BEPHOI'0 OTBETA U YKa3aHUA 110 OLICHUBAHUIO banabl

(omyckaroTcsi HHbIC GOPMYJIMPOBKU OTBETA, HE MCKAXKAIOIIHE CMbICTIA)

DJeMEeHTHI OTBETA:

1)y KHTOB mydIme pa3BUTa KamWDIApHAs cHUCTeMa JErKux (Ooibie
nérkue)

W

1) pa3BeTBNéHHAs KaNWIISIPHAS CETh JETKUX OOECTeUMBAET CHIIBHOE
COIPOTHBJIEHHE TOKY KPOBU

nim

1) Boma cunbHee BO3AyXa CXKHMaeT JErKHe B TPYJHOW KIIETKE
KHTOOOPA3HBIX;

2) yBeNMYCHHAsl CTEHKa IIPaBOTO JKEIyJO4YKa TO3BOJISIET pPa3BUBATH
JOCTaTOYHOE AJs ra3000MeHa JaBieHHe B cocyAax JETKuX (6onblnoe
JaBIE€HHE KPOBU MO3BOJISET IPEOJONIEBATh JaBICHUE BOABI Ha JIETKHUE);
3) mpu TOTPYXEHHH Y KUTOOOPA3HBIX CHIKACTCS YacTOTa CEpICUHBIX
COKpaIllCHHI;

4) B CKENETHBIX MBIUIIIAX MMEETCs 3amac KHCIOpOJa, CBsSI3aHHBIN
C MHOTJI0O0MHOM;

5)B CKeJICTHBIX MBIMIAX TNPOHCXOomuT BeIpaboTka AT® 3a cuér
a3pOoOHBIX TPOIECCOB (KJIETOYHOTO JBIXaHWS, pacxola 3armaca
KHCIIOpOJa);

6) B CKEJICTHBIX MBIMIIAX IPOHCXOmuT BbIpaboTka AT® 3a cuér
MOJIOYHOKHCIIOTO OpOoskeHNs (aHA3POOHBIX IIPOIECCOB, TIIMKOIIH3A).

3a  Oononnumenvuylo ungopmayuio, He UMEIOWYIO OMHOUEHUS
K 60npocy 3a0anusi, 6aibl He HAYUCTAIOMCS, HO 3d HAluuue 6 Hell
owubok chnumaemes 1 bann

OTBeT BKIIOYAaeT B CeOs IATH-IICCTh HA3BaHHBIX BBIIIC JJIEMEHTOB 3
1 HC COACPIKUT OHOJIOTMYECKHUX OIINOOK

OTBeT BKIIOYAET B ceOs TPU-YCTHIPE U3 HA3BAHHBIX BBIMIC DJIEMCHTOB, 2
KOTOPBIC HE COACPIKAT OHOJIOrMYECKHMX OIINOOK

OTBeT BKJIIOYAeT B ceOs JBa W3 Ha3BAHHBIX BBIINIC 3JICMCHTOB, 1
KOTOPBIC HE COACPIKAT OHOJIOTHYECKUX OMIHOOK

Bce wHBIE CHTyaldH, HE COOTBETCTBYIOIIHE IMPABUIIAM BBICTABICHUS 0
3,2 u 1 6amna

Maxcumanvrolil 6an 3
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Ha rpadukax moka3zaHo U3MEHEHHE YacTOT JBYX aJUIeNieil pa3HbIX TCHOB B PA3HBIX
nonymsuuax. Kakod amnens HaXOAWTCS TOJ JOEUCTBHEM IOJIOXKUTEIHHOIO
ectecTBeHHOro otbopa? OTBeT nmosichute. YacTtoTa amens P nocie msITHISCATOro
MOKOJICHHSI HadaJlia pe3Ko Koyedarhes. Bnmser nm cyniecTBeHHO awienb P
Ha mpucnocobIeHHOCTh opranu3ma? Kakoe coObiTHe MpHUBENO K BOSHUKHOBEHHUIO
KoJIeOaHWIT 4YacTOTHl ajiens P 1ocne MaTuaecsaToro mnokojieHua? Kakoi
SBOJIOIIMOHHBINA (DaKTOp Hadan CUIIbHEe BIIMATH Ha YacTOTy auiens P rmocie
MATHIECATOTO TOoKoJeHus? OtBer mosicHUTe. [T OIEHKH CHJIBI JeHCTBUS
€CTECTBEHHOT0 0TOOpa 4acTO UCIIOJB3yeTCs clieaytomas Gpopmya:

pz_pl
(G-1)p-(-p)°

TZIe p1 U p, — HauaJIbHAas M KOHEYHast 4acToTa ajlieNs, p — CPEeaHss 4acToTa ajjess
3a BpeMs M3MEpeHHs, | U f, — HadalbHOe M KOHEYHOe MOoKoneHue. Jng ammens,
HaXOMAIIETOoCs TION JACHCTBHEM IIOJOXKHTEIBHOTO ECTeCTBEHHOro oTOopa,
paccuuTaiiTe 3HaueHHE CcpelHed Cwibl oTOopa Ha nporskeHnd 100 mokoneHui
(c 0-ro o 100-e mokonerue). OTBET OKPYTIIUTE JIO THICAIHBIX.

1,00
w 0854——-Amem M-—————————=
3 0,75
=
3
< 0,50
8
o
5 025
< >
=p 0,15ﬁ/
0 |
0 25 50 75 100
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1,00
w — Amnens P
5 0,75
- I
a 0,50 1 A ‘ A A
o
oo [N Y
g0 —
0 ]
0 25 50 75 100
[Toxonenue
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Conep:xanue BEpHOro 0TBeTa M YKa3aHMS MO OIeHUBAHUIO
(ronyckatoTcst UHbIe (POPMYJIMPOBKHU OTBETA, HE MCKAXKAIOIIHME €r0 CMBICIIA)

Banabl

OJeMEeHThI OTBETA:
1) amnens M  HaxomuTcs  moj  JEHCTBUEM  TOJIOXKUTEIBHOTO
€CTEeCTBEHHOTO 0TOO0pa;

2) yactoTa amens M B psily TOKOJICHUH IMOCTOSTHHO YBEJIMYNBAETCS;

3) aiens P He BIUSET Ha IPUCIIOCOOJICHHOCTh OpraHM3Ma (SBISCTCS
HEUTPAaIbHBIM);

4) cHI3WIACh YUCIEHHOCTh (3 (EKTHBHAS UHCICHHOCTH) MOIYJISAIHH
(mpom3onuIo BEIMHpaHWE YaCTH OCO0eH B TONYJSANNH; ITPOM3OMIET
3¢ ekt «OyTBUIOYHOTO TOPJIBIIIKA)

W

4) B TOMYyJAIMM CHU3WIACH NOMS (DEPTHIBHBIX (Pa3MHOXKAIOIIIXCS)
ocobeii;

5) apeiid reHos;

6) mpy HHU3KOH YHCIEHHOCTH MOMYJSIUU (B MajbIX TOILYJISIHX )
BBEICOKA POJIb CIIyJaifHEIX KOJIeOaHHUH

NI

6) npeiip TeHOB mpeolbiiagaeT B MaJIOYUCIICHHBIX — MOIYJISALUSAX
(B mOMyNIAIMAX C HU3KOI 3(p(heKTHBHON THCICHHOCTHIO);

7) 5= 0,85-0,15

100-05-0.5 =0,028 (momyckaetcs otBeT oT 0,020 1o 0,035).

3a  Oononnumenvuylo  uH@OpMAYWIo, HE UMEIOWYVIO  OMHOUCHUS
K 60npocy 3alanusi, GALIbl He HAYUCHIOMCS, HO 3d HALUYUE 6 Hell
owubox cuumaemest 1 bann

OTBeT BKIIOYAeT B Ce0d INECThb-CEMb HA3BAHHBIX BBIIIE DJIEMEHTOB,
COJICP)KUT 3JIEMEHT 7 ¥ HE COJICPIKUT OHMOJIOTHUECKUX OIUOO0K

OTBeT BKJIIOYAET B €O YETHIPE-MATh M3 HA3BAHHBIX BBIIIE JJIEMEHTOB
U HE COJICPKUT OMOJIOTHYECKHUX OLITHOOK

OTBeT BKJIFOYAET B ceOsl TPU M3 HA3BaHHBIX BBIIIE HIEMEHTOB, KOTOPbIE
HE coJiepkKat OMOJIOrHYECKUX OIUO0K

OrBer BKIIOYAeT B ce0d JBa U3 Ha3BaHHBIX BBIIIE DJIEMEHTOB,
KOTOpbIE HE coAep)KaT OMOIOTHYECKUX OMIMOOK

Bce WHBIE CHTyalliM, HE COOTBETCTBYIOIIWE IMPABUJIaM BBICTABICHUS
4,3,2u 1 6amra

Maxcumanvuviii 6aun
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W3BecTHO, 4TO CUHTE3 HYKIEMHOBBIX KUCIOT HayMHAaeTcs ¢ 5' KoHLa, pubocoma
neuxercs no WPHK B nHampasmenun ot 5 k 3’ koHumy, a Bce Buabl PHK
cunresupyrorcs Ha JIHK-marpunme. ®dparment wmonexynsl JIHK, Ha koropoi
CHUHTE3UpyeTcsl YydacTok ueHTpanpHod mnernu TPHK, wumeer cuenyromyro
MI0CIIE0BATEIbHOCTD HYKJICOTUIOB (HIDKHSSI LeTlb MaTpUYHas):

5'-[TAATTTTAIAATIT-3 '
3 ' -TUTTUUALNTTTTALA-5 '

VYcraHoBuTe HYKIEOTHIHYIO TMocienoBarenbHocTh YyuyacTtka TPHK, xkotopsrit
CHUHTE3UpPYeTCs] Ha JaHHOM (parMeHTe, W ONpENeNUTe aMUHOKHCIOTY, KOTOPYIO
Oyner nepenocuts 3ta TPHK B mponecce OnocunTe3a Oenka, ecim TPeTHil TpHILIET
¢ 5’ konma coorBerctByeT aHTHKOMOHY TPHK. OtBer mosicuure. s peuieHus
3aJjaHusl  HMCIOJB3YHTe Talbnuily TeHeTHdeckoro kozxa. Ilpum  HammcaHuH
HYKJIGHHOBBIX KHCJIOT YKa3bIBaliTe HANPABJICHUE LICTIN.

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

JlemoHcTpanuonHslii Bapuant EI'D 2027 r. BUOJIOI'UA, 11 knace.
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Copep:xaHue BEepHOT0 0TBETA U YKA3aHUS MO OLeHUBAHUIO Banasl
(TIpaBIIIBHBIN OTBET JOJDKEH COMIEPKATh CIEAYIONIIE TIO3UIIHH)

CxeMa peleHns 3a/1a4d BKIIFOUAeT:

1) HykieoruaHas nmocneaoBaTenbHocTh yuactka TPHK:

S'-LIT'AATTYTALIAAVYIY-3/;

2) HyKJI€OTHIHAsI TOCIEeI0BaTeNbHOCTh aHTukogoHa 5'-YI'A-3' (YTA)

(Tpetnii TpuruteT) coorBeTcTBYeT KogoHy Ha MPHK: 5'-YIIA-3' (YLIA);

3) mo TaOnMIle TEeHETUYECKOro KOJa 3TOMY KOJOHY COOTBETCTBYET

amuHokuciaora Cep (cepuH), KOTopyro nepeHocut aanHas TPHK

OTBeT BKIIOYaeT B ce0s BCe HA3BaHHBIC BBINIC JJEMEHTHI, 3

HE COACPKUT OMOJIOTMYECKUX OLTHOOK

OTBer BKIOYaeT B ce0s JBa W3 HA3BAaHHBIX BBINIC JJIEMEHTOB, 2

KOTOPBIC HE COJIEPKAT OMOJIOTHYECKUX ONIHOOK

OTBeT BKJIOYACT B ceOs OJMH W3 HAa3BaHHBIX BBINIC 3JIEMEHTOB, 1

KOTOPBIH HE COJIEPIKUT OUOJIOTHUECKUX OIIUOOK

OTBeT HEeMPaBUIILHBIN 0
Maxcumanvuwlii Oann 3

Ilepsoe Bropoe ocHoBaHHe Tperbe
OCHOBaHHUE y 11 A T OCHOBaHHE
Den Cep Tup ITuc v
v Ocn Cep Tup Huc 0
Jleit Cep = - A
Jleit Cep — Tpn r
Jleit IIpo Tuc Apr y
Jlent IIpo I'mc Apr 10
1 Jleit IIpo I'man Apr A
Jleit IIpo I'mH Apr r
Une Tpe Acu Cep vy
A Wne Tpe AcH Cep i
Wne Tpe JInz Apr A
Mer Tpe JIuz Apr I
Ban Ana Acn I'mu v
r Ban Ana Acn I'ma 0
Ban Ana T'ny T'mu A
Ban Ana I'ny T'in I
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nin

VY Gaxrepmit mmeercs crenmbrdeckuii tin PHK, ob6pasyrommii mmmiednyio
CTPYKTYpy Onarojapsi KOMIUIEMEHTapHbIM ydacTkaMm. lllmunmednas cTpyktypa
no3Boiisiet 3Tod PHK nonanare B pubocomy. Ilocie mmuibku 4epe3 HECKOJIBKO
HYKJICOTHIOB PACIOIAraeTcsl OTKPhITas paMKa CUMTHIBAHHSA, KOTOpas HAaUWHAETCS
¢ ajaHuHOBOro KojoHa. @parment mounekynsl JIHK, Ha xoTopoil cuHTe3upyercs
yuactok PHK, umeer cienyrouiyio nociaenoBaTeIbHOCTh HYKICOTHAOB (HYDKHSS
Leb — MATPUYHAs )

5'-ANTOOTAOTTOATATTOAATHAOOTTATATTI-3 '
3'-TI'OTTATTAOTI TATOUT TTOI TTTAOTATOOT-5"

VYcraHoBUTE HYKICOTHIHYI IHocienoBarenbHocTh yuacTka PHK, koropsiil
CHUHTE3UpPYETCs Ha JaHHOM (parMeHTe. YCTaHOBUTE BTOPHUYHYIO CTPYKTYpPY
yuactka PHK. VYcranoBute mnocneaoBaTtenbHOCTh Hadajla OTKPBITOM paMKu
cuuTbiBaHuss Ha JaHHoM yuactke PHK. Omnpenenure nocnenoBaTenbHOCTh
(parMeHTa MOJUNENTHIA, KOTOPIA KoaupyeTcs AaHHbM (pparmenTtom PHK. [lns
pelieHus 3aJaHns UCIOJb3yiTe Tabiuiy reHerudeckoro kona. [Ipu Hanmucanuu
HYKJICMHOBBIX KHCJIOT YKa3bIBalTe HAlpaBlIeHUE LIEH.

I'enernuecknii kog (MPHK ot 5’ k 3’ koH1y)

JlemoHcTpanuonHslii Bapuant EI'D 2027 r.

BUOJIOI'US, 11 knace.  38/45

Copep:xaHue BepHOT0 0TBeTa U YKa3aHMS N0 OLleHUBAHMIO Banasl
(IpaBUIIBHBIHA OTBET JOJDKEH COJCPKATH CICAYIONINE MO3UIINH)
CxeMa pelieHus 3a7a4u BKIFOYAET:
1) HyKJIeOTHHAS TTOCIIEA0BATEILHOCTD yuacTka PHK:
S-ALNTHOYAIYTIHAYAITHAATHAILYTAYAITLI-3"
2) BropudHas cTpykrypa PHK:
5°-A ATTANITYTAYATTI-3'
I Y
r—I
o—r
o—r
¥—A
A—Y
I A
y 0
r
3) OTKpHITasi paMKa CUNTHIBAHHUS:
S'-THALUIYT'AYAIT-3' (unu 6 s6HOM 6ude  yKazama
HAa Noc1e008amenbHOCMuy Ul MOPUUHOL CIPYKMYpe)
4) mocneaoBaTeIbHOCTD MOTUMENTH/A:
aya-mpo-aci-apr
OTBeT BKJIIOYAET B ce0sl BCe Ha3BaHHBIC BBIIIE DIEMEHTHI, HE COAEPIKUT 3
OMOJIOTUYECKUX OMIHOOK
OtBeT BKIIOYAET B ceOsl TpH M3 HA3BAHHBIX BBHIIIE DJIEMEHTOB, KOTOPHIE 2
HE CcOJIepKaT OMOJIOTHIESCKUX OMHOOK
OTBeT BKIIOYAET B ceOs IBa U3 HA3BAHHBIX BBIIIE IEMEHTOB, KOTOPHIE 1
HE coJiepKaT OMOJIOTHIECKUX OIIHOOK
Bce umHble cuTyanuy, He COOTBETCTBYIOLIME MpPABWIIAM BBICTABICHUS 0
3,2 ul 6amna
Maxkcumanvnulii 6ann 3

IlepBoe Btopoe ocHOBaHue Tperbe
OCHOBaHHUE y 11 A I OCHOBAaHHE
Oen Cep Tup IMuc N
v Oen Cep Tup Huc 0
Jleit Cep - - A
Jleit Cep — Tpn r
Jeit IIpo I'uc Apr v
Jlen IIpo I'mc Apr 11
i Jlent IIpo T'nu Apr A
Jleit [Ipo T'nn Apr T
Une Tpe AcH Cep 4
A Nne Tpe AcH Cep 0
Wne Tpe JIus Apr A
Mert Tpe JIuz Apr I
Ban Ana Acn T'mn N
r Ban Ama Acn T'mu 11
Ban Ana I'ny I'nu A
Ban Ana I'ny T'nn T
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nimn

Jnst comaTWyeckod KJIETKH JKMBOTHOTO XapaKTepeH JTUILUIOWIHBIA Habop
xpomocoM. Orpenenure XpoMOCOMHBIH Habop (n) u umcio monekyn JHK (c)
B KIeTKe mpu ramerorcHese B Metadase I meitoza u anagase Il wmeiiosa.
OOBSICHUTE MOJTy4YEHHBIC PE3YJIBTATHI.

Conepmaﬂne BE€PHOI'0 OTBE€TA U YKa3aHUS IO OLICHUBAHUIO Bbanabl
(TIpaBHJIBHBIN OTBET JIOJDKCH COACPIKATH CICAYIONIUE TO3UIIHH)

CxeMa peleHus 3aa491 BKIIFOYAET:

1) B metadasze II metio3a Habop XpoMocoM — 7;

2) uucno mosnekyn JHK — 2¢;

3) B anadase I meiio3a Habop XxpomMocoM — 2n;

4) yucno mosiekyn JIHK — 2c¢;

5) B meradaze Il meiio3a mocne peayKIMOHHOTO neneHust (Mmeirosa ),
KJIIETKH TaIUIOHIHBIE, XPOMOCOMBI IBYXPOMATHIHBIE;

6)B amadaze Il wMmeifo3a Kk mToOmIOCaM PACXOAATCA CECTPUHCKHE
XpOMaTUABl (XPOMOCOMBI), MO3TOMY YHCIO XPOMOCOM paBHO YHCIY
monexya JTHK.

3a  OononHumenvhyro uHpoOpmayuro, He UMEWYI  OMHOULEHUS.
K 6ONpPOCYy 3a0anust, OALIbl He HAYUCISAIOMCA, HO 3d Haiuyue 6 Hell
owubox cnumaemes 1 bann

JlemoHcTpanuonHslii Bapuant EI'D 2027 r. BUOJIOI'US, 11 knace. 40/ 45

nin

Okpacka mepcTy y noiéBku 0OBIKHOBEHHOU (Microtus arvalis) KOHTpOIMpYeTCs
OJHAM TI'eHOM. J[OMHHaHTHBIE TOMO3HMIOTHI MMEIOT CEphId IIBET; PCIICCCHBHEIC
TOMO3HTOTEI — Oenblil. ['eTepo3uroTsl WMEIT IPOMEKYTOYHYIO OKPAacKy.
B paBHOBecHO# nomyssinyuy noiaEBok 00bIkHOBeHHBIX Ha 1000 ocoGeit mpuxoautcs
90 Gensix. IMomynsamus momanxa B HOBBIC YCIOBHS, NIPH KOTOPBIX B pe3yJbTaTe
WHTEHCHBHOTO OTJIOBa XHUIMHMKamu Torubyo 50 % cepbix ocobeil. Paccuwmraiite
9acTOTHI aJUIeNied M YacTOTy (JOM0) ocodel ¢ cepoi OKpacKoil B M3HaYalbHOM
HOMYJIAINN, a TAKKe YacTOTHI (OIH) BceX (PEHOTHIIOB B MOIYIIAIIHN TIOCTE OTIOBA
xumHukamu. Ilogcuure xon pemenus. Ilpu pacuérax OKpyIJIAiTe 3HAYEHUS
JI0 4eTBEPTOTO 3HAKA MOCIIE 3aIATOMN.

Conepmaﬂne BEPHOI'0 OTBE€TA U YKa3aHUs IO OLICHUBAHUIO Banabl
(IpaBUJIBHBII OTBET JOJDKEH COJIEPIKATh CISAYIONIHE TO3UIINH)

OtBer BKMIOYaeT B ce0Os BCe Ha3BaHHBIC BBIIIC 9JIEMEHTEL, 3
HE COACPKUT OMOJIOrMYECKUX OIIHOOK
OtBeT BKJIIOYAaeT B ce0s IATh W3 HAa3BaHHBIX BBINIC JJICMEHTOB, 2
KOTOpBIC HE COJIEPIKAT OMOJIOTHYECKUX OIIHOOK
OTBeT BKJIIOYAeT B ce0sl TPU-YCTHIPE M3 HA3BAHHBIX BBILIC JJICMEHTOB, 1
KOTOpBIC HE COJIEPIKAT OMOJIOTHYECKUX OMIHOOK
Bce mHBIC CHTyaluy, HE COOTBETCTBYIOLIME MPABHJIAM BBICTABICHHS 0
3,2 u 1 6amna

Maxcumanvuwiii 6a11 3

CxeMa peleHus 3aa4y BKJII0YaeT:

B M3HAYAIBHOM HOITYJISIINN:

1) wactota peneccuBHoro amrens (a, wma ¢g) — 0,3000; gacrora
JIoMHHaHTHOTO aytens (4, wu p) — 0,7000;

2) wacTota ocobeii ¢ cepoii okpackoii (A4, mu p*) — 0,4900;

B TIOMYJISIINH, 00pa30BaBIIeCs MOCIe OTIOBA!

3) yactoTa eHoTHIIA OCOOEH ¢ cepoit okpackoii (44) — 0,3245;

4) yactoTa peHOTHIAa OCOOEH C IPOMEXKYTOUHOH OKpackoii (Aa) — 0,5563;
5) wactora ¢eHoTHIa 0cobeii ¢ Oeroi okpackoii (aa) — 0,1192.
(Hdonyckaemces unas eenemuueckas CUMBONIUKA.)

Onemenm 1 omeema  3acyumvlgaemcs KAk 6EPHbIll  MOIbKO
6 CIyyYae HATUYUS GeIUYUH P U ¢.

Tpu nr06vix svruucnenuax donyckaemces nozpewrocms 6 0,01.

3a  Odononnumenvhyro  uHpopmayuro, He UMEWYIO  OMHOUIEHU
K 6ONpPOCYy 3a0anust, OANIbl He HAYUCIAIOMCS, HO 3d Haiuyue 6 Hell
owubox cnumaemcs 1 bann

© 2027 DenepanpHas cityx0a 1o Hag30py B cepe 00pa3oBaHUs U HAYKH

OTBeT BKMIOYaeT B ce0s BCE HA3BaHHBIX BHIIIE OIIEMEHTHL, 3
HE COJCPKHUT OMOJIOrMYECKUX OIIUOOK
OTBeT BKJIIOYAeT B ceOsl TPU-YETHIPE M3 HA3BAHHBIX BBINIC JJICMEHTOB, 2
KOTOpBIC HE CO/IEPIKAT OMOJIOTHYECKUX OMIHOOK
OTBeT BKJIOYAeT B ceOs JBa W3 HA3BaHHBIX BHIIIE JJICMEHTOB, 1
KOTOpBIC HE CO/IEPIKAT OMOJIOTHYECKUX OMIHOOK
Bce uWHBIC CHTyalMd, HE COOTBETCTBYIOLIHME MPABHJIAM BBICTABICHHS 0
3,2 u 1 6amna

Maxcumanvuwviii 6a1n 3
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nin

IIpu xaxgom paynne pemnukauun JIHK nomumepasa BHOCUT — omIMOKH
B TOCIEI0BATENIbHOCTh HYKJICOTHAOB. UeM paHblIe CyIecTBOBAI OOLIMI Mpegok
IBYX BHIOB, TeM OoibIle pa3nuuuil (HyKJICOTHAHBIX 3aMEH) HaKaIUTUBAaeTCs
MEXIY [0CNIEJ0BATEIbHOCTAMU JHK IIOTOMKOB 3TOrO npesxa.
DUIIOreHETUYECKUE JIEPEBBS T03BOJISIOT INIPOJAEMOHCTPUPOBATL 3BOJIIOLMOHHYIO
CBSI3b MEXIy IOTOMKaMH OOIIEro MpeaKa.

Hwuxe mnpuBeneHo BbIpaBHMBAHME IIOCIENOBATEILHOCTEH CMBICIOBBIX —IeTIed
TOMOJIOTUYHBIX YYaCTKOB OJIHOTO W3 T'€HOB TPEX IITAMMOB OaKTEepUH H HX
M3BECTHOrO 00mero mnpeaka. M3MeHEHHbIE HYKICOTHABI B BBIPABHUBAHUHU
BBIJICJICHBI TTOTYKUPHBIM IIPUPTOM.

Ipenox 5/ -TTANT ATTHUT ATHIAT LITIT LUTATI TATTA TTTIA-3’

Mramm A 5'-TTANLT ATTUT' ATIAT LUATIT ATATI[ TATTA TTTIA-3'

llramm B 5'-TTANLT ATI'TT' ATUAT LITIT LTATI TALTA TTTLA-3'

liramm C 5'-TTANLT ATTUT' ATUAT LUDITIT LTATI TATTA TATIA-3'
1 5 10 15 20 25 30 35

IMocTpoiitTe unoreHeTHUIECKOE APEBO IS AAHHBIX TPEX IITAMMOB HA OCHOBAHUU
MPEJICTABJIICHHBIX  TOCJICIOBATEIBHOCTEH ~ HYKICOTHUAOB. YKaXHTE TIOPSI0K
BO3HUKHOBEHHsI TpEX ImrammoB. Paccumraiite, Korzma CyIiecTBOBaJ IOCIEAHUN
ob0mmit npenok mramMMoB B u C TpPH YCIIOBHM, YTO Ha MPUBEAEHHOM YYacTKe
3a CTO MOKOJICHUH BO3HHMKAET TPU HEHTpaibHBIX* MyTauuu. [IpuBeante pacuérsl,
aprymeHtupys orBeT. CunTaiite, 94T0 OJHO MOKOJEHUE y JAHHOTO BHIA OaKTEpUHU
cmensiercs 3a 20 MUHYT, a TakXke, YTO BC€ MYyTalH, KOTOpbIE IPOM30LLIN
B JIAHHOM Yy4YacTKe TIeHa, HeWTpanbHble. [lpu oTBeTe OKpyrisiiTe 3HAYEHUs
IO TIEPBOTO 3HAKA TIOCJIE 3aMsATOM.

Heiimpanvuvie mymayuu — smo usmenenus 6 nociedogamenvrocmu JJHK,
KOmopbule He OKA3bI8AIOM HUKAKO20 BIUAHUSL HA NPUCNOCOOIEHHOCMb OP2AHUSMA.
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Coz[epmalme BE€PHOI'0o OTBE€TA H YKa3aHMUSA 110 OICHUBAHUIO
(IpaBUIIBHBII OTBET JOJDKEH COJIEPKATh CICAYIONIHE TO3UIINH)

banabl

CxeMa pelIeHns 3aa4y BKJII0YaeT:
1) ®unoreHeTHYECKOE APEBO

(1) (2) (3)

— lllTramm A — llramm A —E IlTamm C
— _— IlTamm B

E Miramm B E Ilramm C =
IlTramm C llramm B — [llraMmM A

donyckaemcst 00uH 000U 8apuanm uz00PaANCeHUs: PUio2eHemuiecKo2o
Oepesa;

2) cHadaja BO3HUK ITaMM A

nIn

2) cHayaja BO3HUK IITaMM A4 W Tpenok mTamMMoB B/C (mpeakoBBIH
mramm BC);

3) 3aTeM BO3HUKIH mITaMMbl B u C;

4) mexay mwramMmamMu B u C umeercs 4 HYKICOTUAHBIX Pa3IHYHS
(MMeroTCS HYKIICOTHIHBIE Pa3iyus B o3uIsix 9, 17, 28, 32);

S)mocne  pasmenieHWs ~JABa  IITAMMa  HAKOMMIM B CpPEIHEM
0 2 HEUTPATbHBIX MyTAalINH;

6) KoIM4YecTBO TMOKoJeHUH (N), He0OX0aUMOe JJIsl HAKOTUIEHHS TaKOTO

KOJIMYECTBAa MyTallui, COCTaBUT N = % =66,7;

7) Bpems, HeoOXxoaumoe st (DOPMUPOBAHHUS TAaKOrO KOJHYECTBA
paznuuuii (¢), cocTaBUT ¢ =66,7-20=1334 MuH. (22,2 u)

OTBeT BKIOYAET B ceOsi MIECTh-CEMb HA3BaHHBIX BBIIIE JIJIEMEHTOB,
KOTOpBIC HE COZAEPXKAT OMOJIOTHMYECKUX OIIMOOK, M BKIIOYAeT B cels
MyHKTHI 1, 6 1 7

OTBeT BKJIIOYAET B ce0sl YeThIpe-NATh U3 HA3BAHHBIX BBILIE 3JIEMEHTOB,
KOTOpBIE HE COZepkaT OUOJIOTMYECKHX OIIMOOK, M BKIOYAaeT B cels
IYHKT 1

OtBer BKJIIOYaeT B ceOsi ABa-TPM W3 HA3BaHHBIX BBIIIC 3JIEMEHTOB,
KOTOpBIEC HE COIEPKAT OMOJIOTHIECKHUX OIIMO0K

Bce WHBIE CHUTyalnH, HE COOTBETCTBYIOINIME IMPABHIAM BBICTABICHUS
3,2 u 1 6amna

Maxcumanvuwiii 6ain
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Ha X- m Y-xpomocoMax denoBeKa CYIIECTBYIOT IICEBIOAyTOCOMHBIC YYaCTKH,
KOTOpPBIC COAEPXKAT aJUIeNI OJHOTO T'eHa, W MEXIy HHMH MOXET IPOMCXOIUTH
kpoccuHroBep. OAMH M3 TaKMX T'€HOB BBI3BIBACT AHOMAIUH B PA3BUTHU KHCTH.
Amnrens reHa 00pa30BaHMS HEPEIIOHOK MEXy MaTbIaMH (TIEPETIOHYATHIC MAITBIIHI)
HacJemyeTcss TONAaHAPWYeCKH (HACNICNOBAaHWE II0 TETepOraMETHOMY IIONY).
JKeHIyHa ¢ HOPMAaNbHBIM Pa3BUTHEM KHCTH M HOPMAlIbHBIMHU Malbl[aMHU BBIILIA
3aMy’X 3a MYXUYHHY C aHOMaJHell pa3BUTUS KHCTH U MEPENOHYATHIMHU NANbIIAMH,
TOMO3HTOTHas MaTh KOTOPOTO HE WMela AaHOMAalHH B pa3BUTHH KHCTH.
PonuBiasics B 3ToM Opake J04Yb ¢ aHOMAaJWEH Pa3BUTUS KHCTH BBIIDIA 3aMYX
3a MyXuHHy O€3 Ha3BaHHBIX aHoManuil. OmpenenuTe TEHOTUIIBI pPOAMUTENEH
U TeHOTUTIBI, ()eHOTHIIBI, TIOJI BO3MOXKHOTO MOTOMCTBAa. BO3MOXHO 1 pokaeHHe
B IIEpPBOM M3 OpakoB peGEHKA ¢ HOPMAJIbHBIM Pa3BUTHEM KHCTH U IICPETIOHKAMH
Mexay naigbuamu? OTBET MOSICHUTE.

© 2027 DenepanpHas cityx0a 1o Hag30py B cepe 00pa3oBaHUs U HAYKH
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Conep:kanue BEpHOro 0TBETAa M YKAa3aHMS MO OIeHUBAHUIO
(IIpaBHJIBHBII OTBET JOJDKEH COJECPIKATH CIISAYIONIHE [TO3UIINH)

Banabl

CXGMa peHICHUA 3ala4y BKIIIOYACT:

)P QXX x 3 Xy
G X X4 xt ye el
F

[EHOTHIIbI, (PEHOTUIIBI BO3MOXKHBIX J0YEPEil:

X°X" — HOpMaNBHOE Pa3BUTHE KUCTH, HOPMAJIbHbIC MANIBIIBT;
X'X* — aHOMaHst pa3BUTHS KMCTH, HOPMAITbHBIE TAITBIIBL;
[EHOTHIIbI, (PEHOTUIIB BO3MOKHBIX CBIHOBEIL:

XY*"” — anOManus pasBUTHS KHCTH, IEPEOHYATHIE MATBIIbL
XY’ — HOpManbHOE Pa3BHTHE KHCTH, EPEIOHYATHIC NATbIIbL;

2) Q x'x* x 3 Xy
GX X X, 7
F

FEHOTHIIbI, PEHOTHITBI BO3MOXKHBIX J0Y€EpPEi:

X'X — aHOMAIHs pa3BUTHS KMCTH, HOPMAITbHBIE TTAIBIIBL;

XX — HOpMalbHOE Pa3BUTHE KUCTH, HOPMAJILHBIE NAJIbLIbI;

FEHOTHIIbI, (PEHOTHIIBI BO3MOKHBIX CHIHOBEH:

X'Y" — aHOManHsi pasBUTHS KHCTH, HOPMAJIBHBIE MTAJIBIIBE;

XY — HOpMaIlbHOE PAa3BUTHE KMCTH, HOPMAIILHBIE TANIbIIbL;

3) B mepBoM U3 OpakOB BO3MOXKHO POXKICHHE ChIHA C HOPMAJIbHBIM
PasBUTHEM KHCTH M IEPeNOHYATHIME manbiamu (X°Y*"). B remorume
9TOro peOEHKA HAXOIUTCS MaTEPHHCKas X -XpOMOCOMa U KPOCCOBEpHast
orioBckas Y*’-xpomocoma.

(omyckaeTcss WHas TEHETHYECKAs CHUMBOJHKA OOO3HAYEHUS TeHa,
KOTOpBIH HacIexyeTcst Tomanapuaecku: Y2, Y', a taxke 0603HaucHne Y
u Y’ anbTepHATHBHBIX allieleii B Y-XpoMocoMe.

JlomycKaeTcss MHas TEHETHYECKas CHMBOJIMKA W300DaKEHHS TeEHOB:
A A

B X-XpOMOCOME, g o
A A B

Onemenmot 1 u 2 3acuumuléaiomcs MmoAbKo NP HAUHUU U 2EHOMUNOS,

U (heHomunos, u No1a 6cex 603MOIUCHbHIX NOMOMKOS.

Omeem ((3()0])06» Uiy «<Hopmay cuumamsv 6epHbiMm

B Y-XpoMocoMme.)

OtrBeT BKIOYAeT B ceOS BCE Ha3BaHHBIE BBIINIE  DJIEMEHTHI
Y HE COJIEP>KUT OMOJIOTHYECKUX OMIHOOK

OTBeT BKIJIIOYAET B ce0sl JBa M3 HA3BAaHHBIX BBIIIE JIEMEHTOB, KOTOPEIC
HE COJICP)KaT OMOJIOTHYECKHX OLIMOOK

OtBer BKIIOYAeT B cebs OJMH HW3 Ha3BaHHbIX BbIIIC 3J3JICMCHTOB,
KOTOpLIﬁ HC COACPKUT OMOJIOTMYECKUX OLIHOOK

OTBeT HenpaBUIbHBII

(=)

Maxcumanvrolii 6an
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B cootBerctBun ¢ IlopsimkoM TPOBEICHUS TOCYNAPCTBEHHOW HTOTOBOM
aTTeCTallMy MO 00pa30BaTENBHBEIM HMpOrpaMMaM CpeIHero oomero oOpa3oBaHHS
(mpuka3z Munnpocsemenus Poccun u Pocodpramzopa ot 04.04.2023 Ne 233/552,
3apeructpupoBan MuHtoctoM Poccnu 15.05.2023 Ne 73314)

«81. IIpoBepka SK3aMEHANMOHHEIX PA0OT BKIIIOYACT B ceOs:

1) TpoBepKy W OLIEHWBAaHUE TMPEAMETHBIMH KOMHUCCHSIMU OTBETOB
Ha 3aganus KUM nns nposenenuss EI'D ¢ pa3BépHyThIM OTBETOM <...>, B TOM
YHUClIe YCTHBIX OTBETOB, B COOTBETCTBHH C KPUTEPUSMH  OLIEHHBAHUS
10 COOTBETCTBYIOLIEMY y4eOHOMY IIPEAMETY, Pa3pabOTKa KOTOPBIX OPraHU3yeTCsl
PocoGpHamsopom’. <...>

[To pe3ynpTaTam mepBoi M BTOPOW IMPOBEPOK IKCHEPTHI HE3ABUCHMO JIPYyT
OT JpyTa BBICTABISIOT MEPBUYHBIE OAIUTHI 32 KaX bl oTBeT Ha 3amannss KM ms
nposeneHust EI'D ¢ pa3BEpHYTHIM OTBETOM. <...>

B ciyuae CyIIECTBEHHOIO pacxXoXA€HHs B IEpPBUYHBIX Oaniax,
BBICTABJIICHHBIX ~ JBYMS  OKCIEPTaMH, Ha3HayaeTcs  TPEThs  IIpOBEpKa.
CyIIecTBeHHOE pPAcXOXIEHHE B IEPBUYHBIX Oa/ulaX OIpeNeNiecHO B KPUTEPHSIX
OLICHWBAHUS O COOTBETCTBYIOIIEMY YYeOHOMY IIpEIMETy, pa3paboTka KOTOPHIX
opranusyetcst PocoOpHaa30poMm.

DKCIEepTy, OCYIIECTBISIOMIEMY ~TPEThIO MPOBEPKY, MPEIOCTABISETCS
WHpOpMAIMsE O TEpPBHYHBIX OaiaX, BBICTABJICHHBIX OKCIEPTaMH, paHee
IIPOBEPSABILIUMHU IK3aMEHALIIOHHYIO paboTy».

CymiecTBeHHBIMU CUUTAIOTCS CIEAYIOMINE PACX 0K ACHNS.

1. Pacxoxxnenne Mexny OaiaMu, BBICTaBICHHBIMH JBYMSI OKCHEPTaMHU
3a BBINOJHEHUE I000ro u3 3amanuii 22-28, cocrasiser 2 wiM 0Oojee Oaia.
B sToM ciiyuae TpeTwi 9KCHEpT INPOBEpPSET TOJBKO T€ OTBETHl Ha 3aJaHus,
KOTOpBIE BBI3BAIM CTOJIb CYIIECTBEHHOE PacXOXKICHHUE.

2. PacxoxnieHne Mexmy CyMMamHd —OaijioB, BBICTaBJICHHBIX  JIBYMs
9KCTIEPTaMH 32 BBIMOJIHCHUE BCeX 3a1aHuit 22—28, cocTaBiseT 4 win Oonee O6ania.
B sTOM citydae TpeTui SKCrepT npoBepseT OTBETHI Ha Bee 3aaHus 22—28.

3. PacxoxIeHne B pe3yibTaTax OLEHHBAHUS JABYMsI OKCIIEpTaMH OTBETA
Ha OJHO W3 3afaHui 22-28 3aKiioyaeTcss B TOM, YTO OJMH SKCIEPT YyKasal
Ha OTCYTCTBHE OTBETa Ha 3aJlaHHe B dK3aMEHALIMOHHON paboTe, a Ipyroi skcmepT
BBICTAaBMJI 32 BBITMIOJIHEHUE ITOTO 3aJ]aHKs HEeHYJIeBoi Oam. B aToM ciyvae Tpetuit
HKCTIEPT MPOBEPSET TOIBKO OTBETHI HA 3aJJaHUs, KOTOPHIC OBUTH OLIEHEHBI CO CTONb
CYLIECTBEHHBIM PACXOKACHUEM.

4. Cutyanuu, B KOTOPBIX OJMH SKCHEPT yKa3al Ha OTCYTCTBHE OTBETa
B 3K3aMCHAIIMOHHOH paboTe, a BTOPOIl OSKCHEepPT BBICTABMI HyJIEBOH Oamr
3a BBIIIOJHEHUE JTOrO 3aJaHMs, HE SBIIOTCS CUTYyalUsIMU CYILECTBEHHOI'O
PAcXOXI€HHS B OLICHUBAHUH.

' Yacts 14 craten 59 DenepanbHoro 3akoHa ot 29.12.2012 Ne273-03 «0O6 obpasosanun B Poccuiickoit
Deneparyn».
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