Bapuant PoxioBa EI'D 2024 Nel

Tpe HHPOBOYHBI BAPHAHT KOHTPOJIbHBIX H3MEPUTEJIbHBIX MATEPHAIOB
€JIHHOTO0 rocyrapcTBe HHOTO YKk3aMena 2024 roga no BUOJIOTI' U

NHCcTpyKIMs 10 BBINOJHEHUIO PadOThI

Dx3aMeHanMoHHas paboTa cOCTOMT W3 JABYX dacTell, Brmoyaommx B cebs 29 3amaHuil.
Yacts 1 comepxurt 21 3amanust ¢ KpaTkuM OTBETOM. YacTe 2 cOnepskUT 7 3aJaHUH C pa3BEPHYTHIM OTBETOM.

Ha BeInosiHEHHE 3K3aMeHALMOHHOM paboThl 110 Ouosorun otBoauTest 3 daca 55 munyT (235 MunyT).

OretaMmu Kk 3amaHusM dactd 1 (1-21) sBiAOTCS MMOCJEAOBATEIbHOCTh LHU(DP, YHCIO HIX CIOBO
(cmoBocouetanne). OTBETH 3aMUINKTE 110 MPHUBEACHHBIM HIDKE 00pasiaM B IOJie OTBETa B TeKCTe paboThl Oe3
IIPOOEIOB, 3aMATHIX U APYTHX JOMOJHUTEIBHEIX CHMBOJIOB, a 3aTeM IepeHecHTe B OJaHK oTBeTOB Ne 1.

UM Orser:  KOMBMHATHBHAS KOMBUHATUBHAS Gk
Orser: 37 311
Orser: E 146
AB|B|T|O
O :
TBET sl rlilals 211:2i2

3amanus yactu 2 (22-28) 1pebyroT moaHOTO OTBETA (1aTh OOBICHEHHE, OMUCAHUE UM 000CHOBAHHUE, BHICKA3aTh
U apryMEeHTHPOBaTh cOOCTBEHHOE MHeHMe ). B Oanke otBeTOB No 2 yKakMTe HOMEp 3aJaHMs M 3alHIINTE €ro
MIOJIHOE PEIlCHHE.

Bce Omankmn EI'D 3amomHsroTcst pKMMH YEPHBIMH YepHWIAMH. J[OMyCKaeTcss HCHOJb30BaHUE TeJeBOI MM
KallWULIPHOW PYYKU.

IIpu BeIMONMHEHMM 3aJaHUN MOXHO TIOJIb30BAThCS YEPHOBHUKOM. 3allMCH B YEPHOBUKE, a TakKe B TEKCTe
KOHTPOJIGHBIX U3MEPHUTEIBFHBIX MaTepHalioB HE YUUTHIBAIOTCS NPH OICHWBAHUH PAOOTHI.

Bannel, monmydenHsle Bamu 3a BBIOJHEHHBIC 3aJaHWSA, CyMMHpPYIOTCs. [locTapaiftech BHITOJNHHUTH KaK MOXKHO
OoJtbIlle 3alaHUi U HAOpaTh HAMOOJIBIIEEe KOJIMIECTBO 0aJuioB.

Iocne 3aBepuieHus pabOTHI MPOBEPHTE, YTOOBI OTBET HA Ka)KJI0e 3aJaHue B OJaHKax oTBETOB Ne 1 m No 2 Obin
3aIiCaH 01 NPaBUILHEIM HOMEPOM.

Kenaio ycnexa!
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Yactb 1

Omeemamu K 3ao0anusam 1-21 aensawmca nocnedosamenvHocms yugp, wucio uau
cn06o (cnosocouemanue). Omeemol 3anumwiume 6 o OMGEMO8 8 MeKcme padomol, a
3amem  nepenecume 6 bIIAHK OTBETOB Ml cnpaséa om  Homepos
COOMBEemcm 8yIOWUX 3A0AHUIL, HAYUHAA C NEPBOIL K1emOYKU, 0e3 npooeios, 3anamolx u
OpYy2uxX _OONOIHUMENbHBIX cuM80108. Kadxwcowiit cumeon nuwiume 6 0moeabHOU
K/lemouKe 6 COOmEemcmeuu ¢ NPUGEOEHHbIMU 8 D1aHKe oOpazuamu.

PaccmotpuTe Tabmiy «bronorus - KOMIUIEKCHas HayKa» ¥ 3alOJIHUTE IIYyCTyIO S4eiKy, BIHCAB

COOTBETCTBYIOIINI TCPMHH.

Paznen Guonornn IlpenmeHT U3y4yeHHst
Amnatomus CrpoeHue OpraHoB, CHCTEM OPTaHOB M OpPraHHM3Ma B
I[eJIOM
) Hcnons30BaHNe OPraHU3MOB B IIPOMBIIITICHHOM
) NPOU3BOJICTBE MPOJYKIOB ITUTAHUS

OTtBeT:

BKCHepI/IMeHTaTOp IpOBO NI MOACTYET KOJIMIECTBA OpUAATOYHBIX KOpHeﬁ " CTOJIOHOB J1I0 U ITOCJIC
OKy4YHBaHHUA paCTeHI/Iﬁ KapTO(I)CJ'IH. Kak M3MeHHUTCS KOJIM4YeCTBO OpUAATOYHBIX KOpHefI " CTOJIOHOB ITOCJIC

OKy4YHBaHHUS?

JIst KaxI0oW BEJMYHMHBI OTPEIETNTE COOTBETCTBYIOIMN XapakTep H3MEHEHHSL:
1) yBemmuumach

2) yMEHBIIWIACh

3) He U3MEHMIIACH

KosinuecTBO NpHIATOYHBIX KOpHEH KosnuyecTBO C€TOI0HOB

OT1BeET:

CKOJIbKO XPOMOCOM COJACPIKUT sAAPO JIATLIIOUTHO M KJI€TKH, €CJIM B raMe€TE€ OpraHu3dMa JaHHOI'O0 BHUOa 21

XpOMOCOMa? B otBeTE 3amummTe TOJIBKO COOTBCTCTBYIOIIIEC YMCIIO.

OTtBeT:

CKOJBKO BapHUaHTOB T€HOTUIIOB MOJYUYUTCS y MOTOMCTBA NPH AUTHOPUIHOM CKPEIUBAHUH

MOHOTOMO3HUTOTHOTO TI0 IOMHHAHTHOMY aJUICII0 U JUTOMO3UIOTHOTO 10 PELECCHBHBIM aJUIeIIsIM
opranuzMoB? OTBEeT 3aMUIIUTE B BHJE YHCIA.

OrtBeT:
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Paccmompume pucynok u evtnonnume 3a0anus 5 u 6

HAneprasa
o6oJiouka

Kakum HOMepoM Ha cxeMe 0003HaUeHA MUIIEBAPUTEIbHAS BaKyOJIb?

Ortser:

YcTaHOBHTE COOTBETCTBHE MEXKy XapaKTePUCTUKAMU M KIETOUYHBIMU CTPYKTypaMu, 0003HAaUCHHBIMHU Ha
cxeme Bbime nuppamu 1, 2, 3! K KakAOW MO3MLKHU, AAHHOW B MEpPBOM CTOJOIE, IMOAOEepuUTe

COOTBETCTBYIOLIYIO M3 BTOPOTO CTOJGIIA.

XAPAKTEPUCTUKU KJIETOYHBIE CTPYKTVYPhHI
A) ydacTByeT B caMOIIepeBapUBAHUH KIETKH (ABTOJIH3E) 1) 1
b) pancniopTipyeT BemecTBa k anmapary [ ombmku 2) 2
B) yudactByeT B cuHTE3€e OEIKOB 3) 3

I') oOecreunBaeT ceKpeuio BeUIeCTB U3 KIETKH
J1) ocymiecTBIsIeT BHYTPUKICTOYHOE MHUIIEBAPEHIE
E) crmBaetcs ¢ miazManaeMMOH P 3K30IUTO3E

Ortser: A IN B T )1 E

BriGepute Tpu BEpHBIX OTBETA W3 IIECTH M 3aIUIIATE B TAOMMIY IUQPHI, O] KOTOPHIMH OHH yKa3aHBI.

Kakue 13 TDEpEeUUCICHHBIX HIXKE YTBEPKACHUHM MOMKHO OTHECTH K XPOMOCOMHOH TEOpUH
HacnenctBeHHOcTH T.Moprana?

1) MecTomnoioxeHre reHa B XpOMOCOME Ha3bIBaeTCs JIOKYC.

2) I'eHbl, pacIoNOKESHHbBIE B OJTHOW XPOMOCOME, HACICAYIOTCS COBMECTHO.

3) bim3kue Bupl 00pa3yOT FOMMOJIOTUCHBIE PSbI HACIEACTBEHHOW H3MEHYHBOCTH.
4) T'eHbl ayTOCOM H MOJIOBBIX XPOMOCOM HACJIEAYIOTCSI HE3aBUCHMO JPYT OT JPYTa.
5) Ipu ckpelrBaHUK TOMO3UTOT PACIICIUICHHE B IIOTOMCTBE OTCYTCTBYET.

6) CuerieHre T€HOB MOJKET HAPYIIATHCSI B PE3yJIbTATe KPOCCHHIOBEpa.

Orser:
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YCcTaHOBHTE  MMOCJEJAOBATEJBHOCTh  JTamoB  pabOThl  YYEHBIX-MHUKPOOHMOJOTOB MO  CO3JaHHUIO
UCKYCCTBEHHOTO  CHHTC3MPOBAHHOTO  HWHCYJMHA. 3alHWIIUTe B  TAaOMMIy  COOTBETCTBYIOLIYIO
MOCJIE0BATEILHOCTD PP,

1) nonyyenune mwramma GakTepuil ¢ FeHOM MHCYJIMHA

2) BcTpauBaHue MHCYJMHA B masmumnyo JHK Gakrepun

3) BbIJeNIeHHE I'eHa MHCYJMHA U3 KIETOK 4eloBeKa

4) BcTpanBaHUE PEKOMOMHAHTHOM IJIa3MU/Bl B TCHETHYECKU ammapar OakTepuit
5) IPOMBINIICHHOE IIPOU3BOACTBO FOPMOHA HHCYJIMHA

OrserT:

Paccmompume pucynku u eévinoanume 3aoanus 9 u 10.

10

Kakum HOMepoM Ha pHCYyHKe M300pakEH OpraHu3M, BCKApMIIMBAIOIINN ACTEHBICH MOJIOKOM ?

OrtBeT:

YcTaHOBHTE COOTBETCTBUE MEX]y XapaKTepUCTHKAMU U OpTaHM3MaMH, H300paxEHHBIMU Ha pUCYHKaX 1,
2, 3! K Ka)JI0} MO3ULU U, JAHHOH B IIEPBOM CTOJIOLIE, 110 JOEPUTE COOTBE TC TBYIOLIY IO TIO3ULIUIO U3 BTOPOTO

CTOJIOIIA.

XAPAKTEPUCTUKU OPI"AHU3MBbI
A) cOpachkiBaHHE pOTOBOTO MOKPOBA BO BpEMsI 1) 1
JIMHBKA 2 5
B) HayMuue M3BWIMH B KOpE OOJBIIMX MTOJIy AP Uit 3) 3

B) moctosiHHas TeMmepaTypa Tena

I') ommH mieitHbINi TO3BOHOK

) tpéxxkamepHoe cepaue 6e3 MeperopoaKu B
JKEJy I0UKe

E) pasButre W3 sMIl ¢ KOXKHUCTONH 000JIOUKOH

OrtBeT:
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11

BreiGepuTe Tpu BEepHBIX OTBETAa U3 LIECTH U 3aMUIIUTE B TaOMMIly HUQPBHI, 104 KOTOPEIMHU OHU YKa3aHbI.

Jlst pacteHus, n300pakx€HHOTO Ha PUCYHKE, XapaKTePHO:

1) pasMHOKEHHE C IOMOIIBIO CEMSH

2) HanM4Me BETETATUBHBIX OPTaHOB

3) pasBuTHE 3apOCTKa M3 CIOPEI

4) nBOiiHOE OIJIOOTBOPEHUE

5) npeobiasanue B )KM3HEHHOM LHKIE COpoduTa
6) HayMuYKe PU30UIOB Yy criopoduTa

Orser:

12

YcTanoBuTe NOoCJIC IOBATCIIbHOCTh CUCTEMATHYCCKUX TPYIMIl XWUBOTHBIX, Ha4YWMHass € CaMOro HH3KOIO

paHra. 3anmmuTe BTa6JTI/ILIy COOTBCTCTBYOIIIYIO IMOCJICA0BATCIbHOCTD I_II/I(i)p.

1) Kunapucossie

2) DykapHuoThl

3) CekBoiisi BeuHO3eIEHAS
4) TonoceMeHHBIE

5) Pactenus

6) Cexsotis

Ortser:

Paccmompume pucynok u evinonnume 3aoanus 13 u 14.

13

KakuM HOMepoM Ha pucyHKe 0003HaUYeHa HIDKHSS M0JIas BeHa?

OrtseT:
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14

YCTaHOBHTE COOTBETCTBHE MEXIy XapaKTEpUCTMKAMH M KPOBEHOCHBIMH COCYJIaMM 4YeJlOBeKa,
o6o3HaueHHbIMU IHMppamu 1, 2, 3. K KaKJIOH MO3UIMM, MAHHOW B TEPBOM CTOJOIE, MOIOEepUTe

COOTBETCTBYIOIIYIO MO3HMLHUIO U3 BTOPOTO CTOJIOLA.
XAPAKTEPUCTUKU CTPYKTYPhI TTOYKMN

A) TocTaBIsIeT KPOBb B IIPaBOE MpeJicep e 1) 1
b) camas xpynHas apTepus opraHH3Ma 2) 2
B) cocyamanoro kpyra KpoBoOOpaIieHus 3) 3
I') BBIHOCUT KpOBb U3 IIPABOTO XKeEJy J0UKa

J1) uMeeT MakCUMalbHO BBICOKOE JIABJICHUE

E) Hecér apTepuanbHy0 KpOBb

OrBerT:

15

Br1GepuTe Tpu BepHBIX OTBETa W3 HIECTH M 3aNUIIUTE B TAOIMITy IUQPEI, M0 KOTOPEIMHU OHH YKa3aHHI.

Uto xapakTepHO JUIA XKelyJKa deloBeKa?

1) HaMMYMe TIAMKAX MBI

2) coeMHEHNE NPOTOKOM C IOJDKEITyI0YHO Kene30it

3) HayM4KMe BOPCHHOK B CIM3HCTOH 000J0uKe

4) mpuUCYTCTBHE MHOTOYHCIICHHBIX XKeNE3 B CIM3UCTOI 000JI0UKe
5) BepaboTKa (hepMeHTa aMHIIa3bI

6) BeIpaboTKa pepMeHTA MEeTICHHA

OTtBeET:

16

YcTaHoOBHTE MOCJIE0OBATE IBHOCTh MPOIECCOB MPU Mepeade 3ByKOBBIX BOJH B yXe 4YeJOBeKa. 3aMUIIUTE B

TaOJMIly COOTBETCTBYIOILYIO MOCIEAOBATEILHOCTh HHPP.

1) mepemeleHIe KUIKOCTH B YIHTKE

2) nepeMeleHne 3ByKOBO# BOJIHBI

3) koseGaHusI CIIyXOBBIX KOCTOYEK

4) koneGaHKe TEPEMOHKU OBAIBLHOTO OKHA
5) pasapaxkeHHe CIyXOBBIX PELEHTPOB

6) konebanue GapaGaHHOU MEPENOHKH

OrtBeT:

17

[IpouwnTaiiTe TeKCT. BRIOCpHTE TP IpeWIOKECHU S, B KO TOPBIX JaHBI OMICAaHUS Hay4YHbIX B3rasgoB XK.-b.
Jlamapka. 3anummTe B TaOMIy TUQPHI, O KOTOPHIMU OHU YKa3aHBI.

(1) YuéHplii sBISEeTCA co3JaTeleM IEPBOM JBOJIOIMOHHON TEOPHH, B KOTOPOW M3Jarajiich B3TIAIBl 00
ucropudeckom paszputud BuI0B. (2) JK.-B. Jlamapk mnepBbIM BBIJBHHYJI THUIOTE3Y CaMOMPOU3BOJILHOTO
3apoxaeHus xu3Hu Ha 3emue. (3) Uctopuueckoe pasBUTHE >KHBOW MPHUPOIbI YUEHBIH MPEACTABISII Kak
HENpephIBHOE TOCTYMAaTebHOE [BIDKEHHEe OT HH3IMUX GopM ku3uu K BeicmmMm. (4) OH cumTan
HacJeACTBEHHYI0O H3MEHYMBOCTh, OOpHOY 3a CyLIECTBOBaHHWE W €CTECTBEHHBIH OTOOp IBMKYLIMMH CHIAMH
spomorud. (5) OH ObUT YOEXKIEH B M3HAYAIHHO 3aJI0)KEHHOM B KaXKJOM JKHBOM OpPTaHU3ME CTPEMIIEHHH K
COBEPIICHCTBY M MPOTPECCHBHOMY pasBuTHiO. (6) YuéHsrii BbIgemm Tpu GopMbl GOpPBOBI 32 CYIIEC TBOBAHHE!
BHYTPUBHUJIOBYI0, MEXXBUAOBYI0, O0pHOY C HEOMATONPUATHBIMH YCIOBHSIMHE CPEJIBL.
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Orger:

BriGepuTe Tpu BepHBIX OTBETAa M3 LIECTH U 3aMUIIUTE B TaO/MMIly IU(PHI, MTOJ KOTOPEIMHU OHU YKa3aHBI.

Jly6paBa - ycToiunBas 5KOCUCTEMA, TAK KaK B HEH

1) 3aMKHYTBI cOATAHCHPOBAHHBIA KPYTOBOPOT BEIIECTB

2) 0OHUTAIOT MPOAYLEHTHI H PEIy LICHTHI

3) mouBa COAEPKHUT MaJo rymyca

4) neny MUTAHUS [UTHHHBIC, Pa3BETBICHHbIC

5) buomacca KOHCYMEHTOB Ipeobasaet Haj 6HOMAacCOi MPOAYICHTOB
6) obuTaeT GOJBIIOE KOJIMICSCTBO BUIOB PACTCHU U )KHBOTHBIX

OrtBeT:

YcraHOBHTE COOTBETCTBHE MEXAy NPUMEpPaMU M JI0KAa3aTeJbCTBAMH DSBOJIOIMU. K KaXKIOW MMO3UIINH,
JIAHHO# B MEPBOM CTOJIOIIE, MTOJ0EPUTE COOTBETCTBYIONIYIO MO3UIUIO U3 BTOPOTO CTOJIOIA.

ITPIMEPBI JOKA3ATEJIBCTBA 5BOJIIOINN
A) OCTaTOK TpEThEro BeKa y ueJoBeKa 1) DYMEHTHI
B) octaTok mosica 3aIHHX KOHEYHOCTEH y MUTOHOB 2) ATABH3MBI

B) xBocT y uenoBeka

I') HenopasBuTeie BTOPOH U UeTBEPTHIIl MATbIBI B
KOHEYHOCTH y JIOIIATIN

J1) pa3BuTasg mepcTs y KUTOOOPAa3HBIX

E) MHOTOCOCKOBOCTE y YesloBeKa

Orser: A(B|B|T|A|E

Ipoanammsupyiite Tabmmmy «IIpormecchl JHEPTETHYECKOTO OOMEHa». 3amloJIHATE IyCThle sSYEHKH
TaOJM LIBL, HCTIONB3Y S 9 JIEMEHTHI, IIpHBE AEHHEIC B CIIHCKE.
JIns kaxk o staeli ki, 0003HAYEeHHOW OYKBOM, BBIOCPUTE COOTBETCTBYIONIM M 3JIEMEHT U3 MpPEAJI0KEHHOTO
CIIHCKA.

IIpouecc MecTo npore KaHusA KoneuHnbie npoayKThI
I' ko3 I'nanmormasma B)
(A) MaTpukc MUTOXOHIPHI CO,, ATO, HAJI*H

emns nepenoca 3MEKTPOHOB (b) H,O,AT®
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CHHCOK 3J€MEHTOB.

1) dpykro3a, ATO

2) yKCcycHasi KHCJIOTa

3) 6posxenue

4) KpUCTBI MHUTOXOHIPHUi

5) rpansl X10pomacta

6) uukin Kpebcea

7) mupoBUHOTpaHHas kuciora, ATD
8) mukin Kanbeuna

A|B|B

OrtBeT:

IIpoanami3upyiite auarpaMmy, Ha KOTOPOW MpeAcTaBjieHa AOJ HNOJEBOK B 3UMHEM palMOHE YIIACTO

coBel B 2010 — 2015 rr., ompenenéHHas Mo HalJeHHBIM OCTAHKAM CKEJIETOB MOJEBOK B TOTaJIKax
(HemepeBapeHHBIX OCTATKAX €JIbl, OTPBHITHYTHIX COBOW).

100 =—

80

60

40

Jlons ckeseTos

nonésok B noraaxax (%)

20

2010-2011 2011-2012 2012-2013 2013-2014 2014-2015
Tonst

BBI6€pI/IT€ BCC Y TBCPIKJACHHA, KOTOPBIC MOXKHO C(l)OpMyJ'II/IpOBaTL Ha OCHOBAaHMH aHaJM3a IpC AC TaBJICHHBI X
JIAHHBIX. 3anummuTe B OTBETE I_II/I(I)pr, o KOTOPBIMHU YKa3aHbl BLIﬁpaHHLIe YTBEPKIACHUA

1) 3umoit 2010-2011 u 2014-2015 rr. OcHOBY panuMOHa YIIACTOH COBBI COCTABISUIA HE IOJIEBKH.
2) NMonyssiumst mo€BOK OblJla MUHMUMabHOM B 3uMHuit mepuoa 2010-2011 u 2014-2015 rr.

3) B pamnuonHe ymacThiX COB YHCJIO MOJEBOK 3aBHCUT OT HUX YHCJICHHOCTH B apeaye (KOHKPETHOU
MECTHOCTH).

4) PaunoH ymacToil COBbl 3aBHCHT OT TEMIIEPATypHOTO PEKHMa 3UMOU.

5) Yaie Bcero mosi€BKM CTAHOBHIIMCH NHMIIEH yImacToit coBbl 3umoit 2011-2012 1.

Orser:

He 3a0yobme nepenecmu ece omeemst 6 d01ank omeemos Ne 1 ¢ coomeemcmeuu c
UHCIMPYKYUEll N0 6bINOSIHEHUIO PADOMbL.

Ilposepovme, umoodbl Kaxcovlii omeem Obll 3ANUCAH 6 CHMPOKE C HOMEDPOM
COOmMEemcmeyueco 3a0aHusl.
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Yacrh 2

/s 3anucu omeemos Ha 3adanusn ymou uacmu (22-28) ucnonwvsyime bIIAHK
OTBETOB M 2. 3anuwmume cnauana nomep 3adanusn (23, 24 u m.0.), a 3amem
Ppazeépuymolii omeéem na nezo. Omeemuvl 3anucvléaiime YEmMKo U pazoopyuueo.

Ilpouumaiime onucanue skcnepumenma u évinonnume 3aoanusn 23 u 24.

DKCIEPUMEHTATOP HM3y4all OCOOCHHOCTH (u3uosnoruu cobak. s 3Toro oH momemian rpymmy cobak B
kamepy ¢ BiuaxHocteio 50% u co3jaBan B kamepe oTimuHble OT ontumyma (18°C) Temmepartypbie
ycnoBus. [losyueHHbIe pe3yJbTaThl MPEACTABICHBI B TAOJHMIE.

Temmneparypa, Yacrora JABIXaHHUSA cobak, B/10XOB/MMH.
°C
Cobaxka 1 Cobaxa 2 Cobaxa 3 Cobaxa 4 Cobaxa 5
0 34 38 37 36 38
25 150 140 180 158 164
35 357 400 385 340 315

22

23

24

25

Kakast mepeMeHHast B 3 TOM dKCIepUMeEHTe OyeT He3a BUCHM O (3a1aBaeMOif IKCIEPUMEHTATOPOM), @ KaKasi
- 3aBucUMON (M3MeHsolueiics B dSkcrmepuMenTe)? Kakue 1Ba YCIOBHS JOJDKHBI BBIIOJHSTBCS IPH
MOCTAHOBKE QMPUYAMENbHO20 KOHmpoaa®* B d3ToM dkcnepumeHnte? C KakoH 1eJblo HE0OX0IHMO
OCYILECTBIATH TaKou KOHTPOJIB?

(* Ompuuamens Hblii KOHMPOIL — MO IKCNEPUMEHMATL HbLU KO HMPOb (ONbLM), NPU KO MOPOM U3YHAEMbLLL
00beKm He N008ep2aemcsi SIKCHEePUMEHMALLHOMY 8030€lCIMBUIO C COXPAHEHUEM 8CeX OCMANbHbIX YCI0B8UIL.)

[Ipu 3HAYUTEIHHOM YYAlICHUH IIblXaHUs Pa3BHBACTCS PECHUPATOPHBIN askano3 (yBeimueHue cBoiine 7,45
3nadenus p H kpoBu). 3a cuér yero mpoucxo T yBemuenue 3Hauenus pH kposu? K kakum mocie ic TBUSIM
MOXET HpUBeC TH alikano3? Kakoil 3aIly THEI MeXaHW3M CYHIECTBYEeT B OPTaHU3ME MJIe KOMU TAIOIIU X (B TOM
qHCie YeI0oBeKa) Ul MMOAIepKaHusl moctosiHctea pH?

Kakas cTpykTypa cepaua dYenoBeka o0O3HaUeHa Ha PHCYHKE
BOTIPOCHTEIEHBIM 3HaKkoM? KakoBa 0cOOCHHOCTh €€ CTpOSHHS U Tlie OHA
pacmoJsiockeHa? B uém 3akmodaercss GyHKIUS 3 TOH CTPYKTYphI? B kakux
COCTOSIHUSIX HaxXoJUTCS JaHHasg CTPYKTypa B MOMEHT CHUCTOJIBI
eIy J0OYKOB U MOMEHT 00IIeH qMacTobl cepaa?

-~

Hepect y psiber Hepku (Oncorhynchus nerka) compoBoxiaetcsi JeMOHCTpanneil XapakTepHOrO TAHIA H
cnenu(pUIECKUMH BHOpanusaMu. Bo BpeMs M3ruboB M JpoKaHUS caMell M caMKa IPOU3BOIAT KojeOaHus ¢
ornpenenéHHoil yactoTo. B kakoM oprane HaXoAATcs pelenTOphl C MOMOIIBIO KOTOPHIX camMell U caMka
BOCTIpUHUMAIOT curHan? K Kakoil rpymnme mo xapakTepy pasfpaXKHTeNs O THOCSTCS 3TH perenTtops? by et
M caMell NPOSBISITE HEPECTOBOE TIIOBEACHME, €CIM K HEMYy IIOJACaIUTh CaMKy OJM3KOTO BHIA,
KOTOpasi IeMOHCTPHUPYET aHAJOTHUYHBIN TaHeN ¥ UMeeT B 2 pa3a Oojpmmil pasmep Tena? OTBET MOSCHHUTE.
VYKaxuTe YCIOBHE MECTOOOWTAHWS PBIO, I KOTOPBIX ATH PEUENTOPHl SBISIIOTCS OCHOBHBIMHU IIPH
OpPHEHTAINH B IPOCTPAHCTBE?
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Ha pucynke m3o0OpakeHB! (OpMBI KIIOBa y MpEACTABUTENICH pa3HBIX BHJOB CEMEHCTBA IIBETOYHHII,
obwurarommx Ha ['aBaliCKUMX OCTpOBax.

VKakuTe MOCNeJ0BATEBHOCTh MPOLECCOB, KOTOpbIe MPHUBENH K (OPMHUPOBAHUIO MHOTOO0Opasust hopm
KIIOBA C IO3UIUH COBPEMEHHOI CHHTeTHYecKOoil Teopuu sBosonuu. Kak HaspiBaeTcs Takas Qopma
HamnpaBJicHHOHW 3Boromu? YeM oHa XapaKkTepusyercs?

V3BecTHO, YTO KOMIUIEMEHTapHbIC LEMM HYKICHHOBBIX KUCJIOT aHTUIapayiebHbl (5'-KOHIy B 01HOM
menu cooTBeTcTBYeT 3'-KoHer Apyroi remu). CHHTe3 HYKJICHHOBBIX KHCJIOT HauMHAEeTCS C D'-KOHIA.
Pubocoma JBUKETCS o nPHK B HalpaBJICHU U oT 5'- K 3'-KoHITy.
ler wmMmeeT KoJMpyIOHmyl0 ¥  Hekogupylomylo obmacta. Koampyromas oOmacte TeHa
Ha3eIBaeTCs "OTKPHITAs paMKa CYHTBIBaHHA». @PparMeHT Hadama TeHa WMEeT CJie yIONyio
MOCJIEI0BATEIFHOCTh HYKICOTHIOB (HWXKHSIS LIellb MaTpuyHas (TpaHCKpHOHpyemas)):

5’ - TAUTAIT TATTATTUT TAAT TAIT - 3°
3’ — ATTATTHATAUTHATUATTUATILL -5

Onpenesmte uPHK u  BepHylo OTKpPBITYIH0O paMKy CYWTbIBaHWs. Haiimute mocienoBaTesbHOCTh
AMUHOKHUCJIOT BO ()parMeHTe KOHIA MOJHMICNTUAHON Lenu. V3BECTHO, YTO HTOTOBBIH NOJMICIITHI,
KOJMPYEMBIM 3TUM T€HOM, UMEET JJIMHY Oojiee YeThIPEX aMUHOKHUCIOT. Y KaXXHTe MOCJeI0BaTEILHOCTh
9TamoB peuieHus 3afadyu. [[g BBIMOJHEHHS 3aJaHusl UCHOJb3yHTe TaOIMIly TeHeTHueckoro koza. [Ipu
HaMUCaHUU MOCIe0BaTeIbHOCTEH HYKIEHHOBBIX KHCIOT YKa3blBaliTe HalpaBJeHUE IIETH.

I'enernyeckuii ko (MPHK ot 5'- k 3'-konny)

[Tepoe B Tperbe
TOPOE OCHOBAHHE
OCHOBaHHE OCHOBaHHUE
Yy 11 A 5
den Cep Tup [{uc 0%
y den Cep Tup [{uc 11
Jleit Cep - - A
Jlei Cep - Tpu 1y
Jleit [Ipo ['uc Apr Yy
Jleit ITpo I'uc Apr 0
& Jleit IIpo [ Apr A
Jleit [Ipo [ Apr I’
Une Tpe AcH Cep Yy
A WUne Tpe AcH Cep 11
WUne Tpe JIns Apr A
Mer Tpe JIuz Apr I
Ban Ana Acn ['mn Y
r Ban Ana Acn ['mn 11
Ban Ana I'ny ['mn A
Ban Ana I'ny ' I’
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VY yenoBeka ajuieN F€HOB MBILICYHON MUCTPO(YHU M KypuHOH ciaenoTsl (HOYHOM CIEHoTsl) HAXO/ITCS B
OJTHOM XpOMOCOME M HaCJIeAyIOTCs CLEMIEHHO C IOJIOM.

Xenmuna, He uMeromas 3TuX 3a00NeBaHUN, y MaTepu KOTOpOW Obla KypHHas CIENOTa, a y OTHa -
MBIIIeYHass TUCTPO( NS, BEIIIIA 3aMYX 32 MYX4YHHY 0e3 3THX 3aboseBannii. PoquBmascs B »3Tom Opaxe
TOMO3UTOTHAsI 37I0pPOBas J0Yb BHIMIJIA 3aMYK 32 MYXXYHHY, HE UMEIOMIero »Tux 3aboneBannii. B ux cembe

pomicss peOEHOK ¢ KypHUHOU CIemoTOH.

CocTaBbTe CXEMBI PEIICHUS 3aJaud. Y KQXXHTE TCHO THIBI, (EHOTHITEI pOJMTENed U TeHOTHUIIBI, ()CHOTHUIIBI,
MOJT BO3MOJKHOTO IIOTOMCTBa B JBYX OpakaX. Bo3Mo)HO 1M B mepBOM Opake poXACHHE peOEHKa,
CTpa/afoIIero BYMs Ha3BaHHBIMHU 3a00JICBaHUSIMH?

Ilposepvme, umoobl Kascowlii
COOmMEEeMCmayouLezo 3a0aHus.

omeem 0Obll

3anucan  paoom

c

HOMEpOm




Il EIVHBI TOCYIAPCTBEHHBIM 9K3AMEH - 2024 |}

b/IAHK PEITTICTPAIIN

Kon Kop o6pasoBarenbroit Knacc ”
peruona OpraHmsaII Howmep Byxsa Kop 1119 Homep ayanropun
Kopn Hassauue Jara nposepenns EI'D Pésens <1
npeaMera npeaMera (UI-MM-TT) F

3anonuATe renesoit win Kanwinapuoii pyakoit YEPHBIMU uepnnnamu 3ATTTABHBIMU ITEYATHBIMM BYKBAMM no cieyiomum odpasmam:
ABBTAEEX3UNKAMHONPCTYPXUYWWDOI6I091234567890XV | L~

SRR VPNZ IS  Bee Gnanku M KOHTPO/IbHBIE M3MEPUTE/IbHbIC MATEPHA/IBI PACCMATPUBAIOTCH B KOMIIEKTE

CBEJEHNA Ob YHACTHUKE EI'9

damnnnsa

Nmsa

OTt4yecTBO

(mpm )

HoxymeHnT Cepua : Homep

BO BPEMSI ITPOBEJIEHVISI 9K3AMEHA COBJIIOJIAVITE ITOPSJIOK ITPOBEJIEHNS ET'9

3AIIPEHIAETCH:

- nmeThb npu cebe cpeacTsa cBA3m, hOTO-, ayaANO- U BUAEOANNapaTypy, CNPaBoYHbIE MaTepUanbl, NMCbMEHHbIE
3aMETKU 1 WHbIE CPEICTBA XPAHEHUA U Nepeaayn nHhopmaumuu;

— BbIHOCUTb 3 ayauTopuii n M3 3Kk3aMeHaUMOHHbIE MaTepnanbl Ha ByMaXHOM U 3NEKTPOHHOM HOCUTENAX;
— thoTorpachmpoBaTh 3K3aMEHALUNOHHbIE MaTepuansi;

— o6warbeA ¢ apyrumu yyactHukamu EM'3 n nepemewarsca no aygutopuu v MN3 6e3 conpoBoXAeHUA 0praHn3aTopa.
IO HAYAJIA PABOTBI C BJIAHKAMM OTBETOB ITPOBEPBTE:

— Hanuywe B cBOEM nHaAnBMayansHom komnnekte (1K) 6naxka peructpauunu, 6nanka otetoB N° 1, 6nanka orsetoB N 2 (nuct 1) u 6nanka
orsetoB N 2 (nuct 2) (3a ucknioyeqnem K ana nposeneqnsa EM3 no matrematnke 6a30B0ro YpOBHA) 1 KOHTPONbHbIX U3MEPUTENbHbIX
martepuanos (KIM);

— orcytcreme gedpextos neyarn KM 1 6naHkoB (B TOM YMCAE B WTPUXKOAAX);

— COBMafeHne 3Ha4eHnii WTpuxkonos u Homepos KM ¢ cOOTBETCTBYIOWNMI 3HAYEHUAMUN HA KOHTPONBLHOM NUCTe UK Ha KoHBepTax UK
(npn nposegexun EM3 B MNM3 Ha gomy, B y4peXxaeHnAX 30paBoOXpaHeHnA, NCNONHEHNA Haka3aHnii, 3aKPbITOro Tuna).

Ecnun o6Hapyxunun 6pak unm HeKOMNNEKTHOCTb, 06paTuTeck K opraHn3atopy 3a apyrum UK.

KOHTPOH{)H'JH CyMMa : - - —_ —

C nopsiikoM rpoBejeHus

€AMHOI'0 rocyjapCTBE€HHOI0 3K3aMeHa 03H3KOMII€H(-3),

Hopnues yuacrunka EID crporo suyrpi okouka

Peseps - 2 CryxebHas oTMeTKa |

SATIOJIHAETCA OTBETCTBEHHLIM OPTAHU3ATOPOM B AYIUTOPUMN:

YianeH ¢ sK3aMeHa B CBA3N
C HapylIeHneM MopsAIKa
nposetenus ET'D

He 3aBepmmnn ax3amen no D
0O'bEKTHBHBIM TIPUYNHAM

TTOAIUCH OTBETCTBEHHOTO OpTanIaTOpa
CTPOrO BHYTPH OKOLIKA



B EOVHBI TOCYIAPCTBEHHBIV OK3AMEH -2024 [l
BJIAHK OTBETOB Ne 1

Kon Kop Hassanue
periona npepera npeamMera

Peseps - 4

Hopmuen ysacrruka EI'D crporo sryrpu okoumka

3anonuATs refesoit win Kanwuspuoi pyukoit YEPHbIMM uepunnamu 3ATTIABHBIMMA
ITEYATHBIMM BYKBAMM u IIM®PAMM no cnepyomum obpasuam:

Bce 6nankmu u KOHTPONbHBIE USMEPUTETbHDIE MATEPHAIIBI PACCMATPUBAKTCA B KOMIIIEKTE

Pesynbratsl BoinonHenns 3agannit ¢ KPATKVIM OTBETOM

BHIMAHIE
1 i} 21
2 22
3 23
4 : 24
5 25
6 : 26
7 27
8 28
9 29
10 30
1 31
12 32
13 23
14 34
15 35
16 36
17 37
18 38
19 39
20 20

3ameHa omn604HbIX 0TBeTOB Ha 3aganus ¢ KPATKMM OTBETOM

SATIOTHAETCA OTBETCTBEHHBIM OPTAHM3ATOPOM B AYIAUTOPUMN:

KonmuuecTBo 3amo/iHeHHbIX MTOJIEN
«3amMeHa olMOOYHBIX OTBETOB»



. E)LU/IHI)II;I FOCYI[APCTBEHHI)IVI 9K3AMEH -2024 .
BJIAHK OTBETOB Ne 2 nauct 1

Kop pernona Kop npenmera Hassauwue npevera

Peseps - 5

. Bnank oTBeTOB Ne 2 S S ] -
(muer 2) ; i ; : ) : JIuct

[epenuunsre snavenia noneit “Kog pernona’, "Kop npenmera’, "Hassanue npemera” us B/IAHKA PETMCTPALIMN.
Orsevast #a sagat ¢ PASBEPHYTBIM OTBETOM, nuiunre akxkyparHo i pasbopunso, CoOM0Nan pasMeTRy CTPaHmiihl.
He aabyjnte ykazarn HOMep 3a[iauns, Ha kKoTopoe Bul orsesaere, Hanpunmep, 31,

Yenopus 3alaHNA NEPENMCHIBATE HE HYHKHO,

HUMAHWE! Bce Onanku u KOHTPOABHBIE M3MEPHUTE/ILHBIC MATEPHAIDI PACCMATPHUBAIOTCA B KOMITIEKTE




B EIVHBI TOCYJAPCTBEHHBIM 9K3AMEH -2024
B/JIAHK OTBETOB Ne 2 JINACT 2

Kop pernona Kop npeamera Hassauue npegmera

Peseps - 6

. JloronmHuTenbHbI

6nank orsetoB Ne 2 Jlucr

[epenuuntre suaern noneit “Kog persona”, “Kon npesvera’, "Hassanne npesmera” us B/IAHKA PEFUCTPALIMMN,
Orpevan sa sagason ¢ PASBEPHYTBIM OTBETOM, nausstre akkyparHo i pasbopso, coO/M0aan pasMeTKy CTPaHmiihl.
He 3abyjure ykasarn HoMep 3ajlaHus, Ha Kotopoe Byl orseqaere, vanpunmep, 31,

Ycnosua 3aaHiA NePenychBaTh He HYKHO, .

SIS  Tanusiil 61aHK HCIO/IB30BATh TONLKO MOC/TE 3an0/HeHns O1anka orBeToB Ne 2 ucr 1
A

. | e b e e e e i <5

ol

AR




B EIVHBI TOCYJTAPCTBEHHBIV O9K3AMEH -2024 [l
TOIIOTHUTENIBHBIN BJIAHK OTBETOB Ne 2

Kopn pernona Kop npenmera Hassanne npenmera

- : Peseps - 6

JlomomHuTENbHBIN
6rmank oTBeTOB Ne 2

JIncr

Hepenumure snavenns noneit “Kog pernona”, “Kop npemera’, "Hassanue npesmera” us BJIAHKA PETUCTPALIMN,
Orpevast a sagats ¢ PASBEPHYTBHIM OTBETOM, nunumsre akkyparHo it pasbopunso, cobmonan pasMeTsy CTpaHiihl.
He 3a0yjiure yKazarn HoMep 3ajianus, Ha koTopoe Bu orsedaere, nanpumep, 31,

YcnoBus 3aaHus NEPenHCHIBATL He HYKHO, .

Sl  [Tannbii 61aHK MCIIONB30BATH TOILKO HOC/IE 3aNI0/THEHNs: 000X IMCTOB OCHOBHOTO 61aHKa 0TBeTOB N 2
L

- - N o o rrrrein ot cartr i om vt Eovvmarrrm LI D A TIOTTILT T T O 0T T T o vt om o vt et 4 ot o r s T s artrmtrs o0s ot £ i rrrr ~rrres mremes N M
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Cucmema OoUeéHuBaHuA 3K3(lM€H(ll{u0HH0l? pa60mbt noouonozuu

Yacts |

[IpaBuiibHOE BBITIONHEHUE Kakaoro u3 3amanwmii 1, 3, 4, 5, 9, 13 ounenuBaercs 1 Gaymiom.
3aaHue CYMTAETCS BHITTOJIHEHHBIM BEPHO, €CJIM OTBET 3aIllMCaH B TOM GopMe, KoTopasl yKa3aHa
B MHCTPYKIHH 110 BBITIOJIHCHUIO 3aJIaHU S, U TIOJTHOCTHIO COBITAJIAET C TAJIOHOM OTBETA.

[IpaBusbHOE BBIMOJHEHUE KaXKI0T0 M3 3aaanuid 2, 6, 10, 14, 19, 20 onenuBaetcs 2 6amiamu.
3aaHue CYMTACTCS BBITTOJIHEHHBIM BEPHO, €CJIM OTBET 3allMCaH B TOM GopMe, KOTopas yKa3aHa
B UHCTPYKIIMHU I10 BBITIOJHCHHUIO 3aJaHUs, W TIOJHOCTHIO COBITQJIaCT C ITAJIOHOM OTBETA:
KaKJIbIii CHMBOJI B OTBETE CTOMT Ha CBOEM MECTe, JIMIHUE CUMBOJIBI B OTBETE OTCYTCTBYIOT. 1
OaJi1 BBICTABIISICTCS, €CJIM Ha JIF0O0W OHOM MO3MIMHU OTBETA 3allMCaH HE TOT CHMBOJI, KOTOPBIN
MpeACTaBlieH B JTaJOHE OTBeTa. Bo Bcex apyrux ciydasx BeicTaBisiercs 0 OammoB. Ecmu
KOJIMYEeCTBO CHUMBOJIOB B OTBeTe Oouibilie TpeOyemoro, BbeIcTaBisieTcss 0 OamioB BHE
3aBUCUMOCTH OT TOTO, OBLIH JIM YKa3aHbl BCE HEOOXOIMMBIE CHMBOJIBI.

[IpaBuibHOE BBHITIOMHEHWE Kakiaoro w3 3amamwmid 7, 11, 15, 17, 18, 21 omnenuBaercs 2
Oamramu. 3aZaHue CUYMTAETCS BBIMOJHEHHBIM BEPHO, €CIM OTBET 3amucaH B ToW (opwme,
KOTOpasi yKa3zaHa B WHCTPYKIHH 1O BBITIOJHEHHUIO 33JaHUs, KAKIbI CUMBOJI IIPUCYTCTBYET B
OTBETE, B OTBETE OTCYTCTBYIOT JIMIIHHE CHMBOJBI. [lOpSIOK 3aluMcH CHMBOJIOB B OTBETE
3HaYCHHS HE MMeeT. 1 Oail BBICTABISCTCS, €CIIM TOJIBKO OJUH W3 CHMBOJIOB, YKa3aHHBIX B
OTBETE, HE COOTBETCTBYET JTAIOHY (B TOM 4YHCIIC €CTh OJMH JIMIIHUN CHMBOJ Hapsay C
OCTaJIbHBIMH BEPHBIMU) WJM TOJBKO OJMH CHMBOJ OTCYTCTBYET; BO BCEX APYIHX CIydasx
BeIcTaBseTcs 0 6amios.

[IpaBuibHOE BHITIOHEHHUE KXKI0TO M3 3amaHuii 8, 12, 16 omenuBaercs 2 Gamamu. 3aiaHue
CUHMTACTCS BBINTOJHEHHBIM BEPHO, €CIM OTBET 3amMcaH B Toi (opme, KOTOopas yKa3aHa B
WHCTPYKIIMU TIO BBITIOJHEHUIO 33/IaHUS, ¥ TTOJHOCTHIO COBIAAAET C ATAIOHOM OTBETA: Ka)IbIi
CUMBOJI B OTBETEC CTOMT Ha CBOEM MeCTe, JIMIIHUE CHMBOJIBI B OTBETE OTCYTCTBYIOT. 1 Oayur
BBICTABIISICTCS, €CIM Ha HEe OoJiee 4eM JBYX MO3UIIMSAX OTBETA 3alHMCAHbl HE T€ CHMBOJIBI,
KOTOpBIC TIPEJICTABJICHBI B 3TAJIOHE OTBeTa. Bo Bcex apyrux ciydasx BeicTaBisseTcss 0 6ayuios.
Ecnu xoI1M4ecTBO CUMBOJIOB B OTBETE MPEBBIMIACT KOJIMYESCTBO CHMBOJIOB B ATAJIOHE, TO Oal
3a OTBET YMEHbIIAeTCS Ha 1, HO He MOXKeT cTaTh MeHbIe 0.

Kenaio ycnexa!
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Homep IIpaBuiIbHBIH 0TBET Makec. Ipumevanus
3aJaHusA
1 OHOTEXHOJIOTUS 1 0, ecitd OTBET OTIIMYAETCS
2 11 2 1, ecnu Ha Mr000i1 OAHOM MO3UIMH OTBETA 3aIFCaH HE TOT CHMBOJ
3 42 1 0, eciit OTBET OTIIMYACTCS
4 2 1 0, ecri OTBET OTIINYACTCS
5 5 1 0, ecri OTBET OTIIMYACTCS
6 122313 2 1, ecm Ha Mr000# OXHON MO3UIMK OTBETA 3alMCAH HE TOT CHMBOJI
7 126 2 1, ecru OZIMH M3 CHMBOJIOB HE COOTBETCTBY €T 3TAIOHY WIH
OJIMH CHMBOJI OTCYTCTBY €T
8 32415 2 1, ecnu Ha He GoJee YeM J[BY X MO3UISIX OTBETA 3aIMCAaHBl HE T
CHMBOJIBI
9 3 1 0, eciit OTBET OTIIMYACTCS
10 133221 2 1, ecnii Ha OGO OHOM MO3UIIM OTBETA 3alUCAaH HE TOT
CHMBOJI
11 235 2 1, ecru OZIMH U3 CHMBOJIOB HE COOTBETCTBY €T STAIOHY WIH
OJIMH CHMBOJI OTCYTCTBY €T
12 361452 2 1, ecnii Ha He GoJiee YeM JBY X MO3HIMSX OTBETA 3alIUCAHBI HE TE
CHMBOJIBI
13 4 1 0, ecti OTBET OTIIHUYACTCS
14 123322 2 1, ecnm Ha Mr000# OXHON MO3UIMK OTBETA 3aIMCAH HE TOT CHMBOJI
15 146 2 1, eci OTMH U3 CUMBOJIOB HE COOTBETCTBY €T STAIOHY MU
OJIMH CHMBOJI OTCY TCTBY €T
16 263415 2 1, ecii Ha He OoJiee YeM JBY X TO3HIMAX OTBETA 3alHCAaHBI HE TE
CHMBOJIBI
17 135 2 1, ecii OZTMH W3 CHMBOJIOB HE COOTBETCTBY €T STAIOHY MM
OJIMH CHMBOJI OTCY TCTBY €T
18 146 2 1, ecii OZTH W3 CUMBOJIOB HE COOTBETCTBY €T STAIOHY MU
OJIMH CHMBOJI OTCY TCTBY €T
19 112122 2 1, ecnii Ha OO0 OAHOM MO3WLIMM OTBETA 3aIMCAaH HE TOT
CHMBOJI
20 647 2 1, ecnu Ha He GoJiee YeM By X MO3ULSIX OTBETA 3alliCaHbl HE Te
CHMBOJIBI
21 15 2 1, ecu Ha 1r000i1 OAHOM MO3ULMK OTBETA 3aIFCaH HE TOT CUMBOJ
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Yacte 2

3amanus 22-28 OlNEHMBAIOTCS B 3aBHCUMOCTH OT TOJHOTHI U MPABWIHLHOCTH OTBETA. 3@ BBITIOJIHE HUE
KaXXI0r0 13 3a/anuii 22-28 MaKkcUMaJIbHO MOXHO MoJyduth 3 Oaima. [IpumMep mpaBWILHOTO OTBETa
MOXET comepkarb OoT 3 10 8 sneMeHTOB. B 3aBHCHMOCTH OT KOJNMYECTBA DJJIEMEHTOB B HEM
MPUMEHSIETCS COOTBETCTBYIOMIASI TA0JMIIA C YKa3aHUSMH 110 OLICHHUBATO.

Ilpouumaiime onucanue Ikcnepumenma u evinonnume 3a0anus 23 u 24.

DKCIepUMEHTaTop M3ydan ocoOeHHocTH (Gu3nojoruu cobak. s 5Toro oH HoMellas Ipymny cobak B
kamepy ¢ BhaxHocTeio 50% wu co3zaBan B kamepe orimuHble OT ontumyma (18°C) temmepartypbie
ycnoBus. [losrydyeHHble pe3ysbTaTsl NPEACTABICHBI B TAOJMIE.

Temneparypa, Yacrora AbIXaHUS codak, BJ0XOB/MHH.
°C
Cobaka 1 Cobaxa 2 Cobaka 3 Cobaka 4 Cobaxa 5
0 34 38 37 36 38
25 150 140 180 158 164
35 357 400 385 340 315

22

Kakast nepemeHHasi B 3TOM 9KCIIEpUMEHTe Oy/leT He3aBUCHUMOM (3a1aBaeMOii 9KCIIEpUMEHTATOPOM), a KaKast

- 3aBucuMOM (M3MeHsfoIelcs B okcrepumente)? Kakue mBa yCIOBHS JOJDKHBI BBIMOJHSATBCS TIPH

NOCTAaHOBKEC QMPUYAIMENbHO20 KOHmMpoas™ B 3ToM dkcmepumente? C Kakoil LeIb0 HEOOXOAMMO
OCYILECTBIATH TaKo’ KOHTPOJIB?

(* Ompuuamens Holl KOHMPOIL — MO IKCNEPUMEHMATb HLU KO HMPOb (ONbLM), RPU KO MOPOM U3YHAEMbLlL
00beKm He N008ep2aemcs IKCHEePUMEHMAILHOMY 8030€liCMBUI0 C COXPAHEHUEM 8CeX OCMANbHbIX YCI08UIL.)

Conep:kaHne BepHOT0 OTBETA M YKAa3aHHUsl MO OLEeHMBAHUIO Bawuisl
(momyckaroTess nHbIE OPMYIUPOBKH OTBETA, HE NCKAKAIOIINE €T0 CMBICIA)

DNIeMEHThI OTBETA.

1) HesaBucuMmas (3a7aBaeMasi KCIEPUMEHTATOPOM) MEPEMEHHas - TeMIeparypa B Kamepe;

3aBUcUMas (MEHSIOIIAsCS B XOJE IKCIEPUMEHTA) - YacToTa IbIXaHUs cO0akd (KOJIHMYECTBO

BIOXOB B MUHYTY) ([Jondichbl Gbimb yKkazanwl 0be nepemennbie);

2) ¥3MepuTh YacTOTy [pIXaHWUss y co0aKk mpH OMTAMAIbHOW  ((HDUKCHPOBAHHOM )

temnepatype (pu remnepatype 18°C);

3) ocranbHble MapaMeTpbl OCTABUTH 0€3 U3MEHEHHI;

4) Tako¥ KOHTPOJb MO3BOJSIET YCTAHOBHTH, JEHCTBUTEIHLHO JM HW3MEHEHHE TEMIEPATYPHhI

MIPUBOJUT K U3MEHEHHUSM YacTOThl ApixaHust y cobax. MJIN

4) Takol KOHTPOJIb MO3BOJSIET MPOBEPHTh, HACKOJIBKO M3MEHEHUsI B YaCTOTE JbIXaHUS COOAK

00ycnoBNeHbl (hakTopaMu, HE CBA3aHHBIMU C H3MEHEHHEM TeMIIepaTyphl

3a oononnumenvhylo unpopmMayuio, He UMEIOULY10 0 MHOWEHUS K BONPOCY 3a0anus, OALLbl He

HAYUCTAIOMCA, HO 34 Haauyue 8 Hell owubox chumaemes 1 6ann

OtBeT BKIIOYAET B ce0s BCe Ha3BaHHBIC BBHIIIE DJIEMEHTHI, HE COJCPKUT OHMOJIO TMIECKUX 3

ommnboK

OtBeT BKIIOYACT B ce0s TPH U3 HA3BAHHBIX BBIIIC JIEMEHTOB, KOTOPHIE HE COMEpXKAT 2

OMOJIOTHYECKHX OMIHO0K

OrBeT BKJIOYaeT B ce0s /JBa W3 HA3BAaHHBIX BHIIIE JJIEMEHTOB, KOTOpPBIE HE COJAEPXKAT 1

OUOJIOTHYECKUX OMIHOOK

Bce uHbIe cuTyanuy, He COOTBETCTBYIOIIME MpaBuiiaM BbIcTaBieHus 3, 2 u 1 Gamia 0
A/I/‘Il/‘/"’ll?l/iﬂ ﬂl\l-ll\11‘; ﬂnnn Q
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[pu 3HAYMTENFHOM YYalICHWH JBIXaHHS Pa3BUBACTCS PECMUPATOPHBIH ajkano3 (yBeqmueHue ceoiime 7,45

3HaueHus pH kpoBn). 3a c4ér yero mpoucxo T yBemueHue 3HadeHnst pH kposu? K kakum mociie ac TBUsAM
MOXeT IpHUBeC TH ajikano3? Kakoil 3aIIM THEIM MEXaHH3M CYIIECTBYET B OpTaHM3ME MJIe KO TAIOIIUX (B TOM
qHCiIe YeJIOBeKa) VIl MO UIepKaHus nocrosiHctea pH?

ConepikaHne BepHOr0 OTBETa M YKa3aHHUs 1O ONeHHBAHWIO Baminl
(momyckatotcs uHBIE (OPMYIUPOBKH OTBETA, HE NCKAKAIOIIUE €0 CMBICIA)

DJIeMEHTbI OTBETA:

1) 3a cu€T N30BITOYHOTO BBIACICHHS YIJICKUCIOTO rasa;

2) TopMOKeHHe pabOThI ABIXATEILHOTO IIeHTpa (MIPOJOJroBaTOT0 MO3ra);

3) ypeskeHue (OCTAHOBKA) JIBIXAHUS;

4) noctosiHcTBO pH BHYTpeHHE#l cpejpl OpraHu3Ma IO IepXKuBalT OyddepHbie CHCTEMBI
(xap6oHaTHBIH Oydep; pocdatHblit 6ydep).

3a 0ononnumenvuyo unopMayUIo, He UMEIOWYI0 0 MHOWEHUs K 60NPOCY 3a0aHus, OALlbl He
HAYUCHAMCS, HO 3a Haauydue 8 Hell ouubox chumaemes 1 6ann

OTBeT BKIIOYAET B ceOsA BCe HA3BaHHBIC BBIIIE JJIEMEHTBHI, HE COJCPIKUT OHMOJIO TMUCCKUX 3
omudOK
OtBeT BKIIOYAET B €0 TpHM M3 HA3BAHHBIX BBIIIE DJIEMEHTOB, KOTOPBIC HE COACPIKAT 2

OHOJIOTMYECKUX OLIHOOK

OrBeT BKJIO4YaeT B ce0s JBa W3 HA3BaHHBIX BBINIC 3JIEMEHTOB, KOTOPBIE HE COIEPIKAT 1
OHOJIOTHYECKHAX OIIHOOK

Bce uHbIe cuTyanuu, He COOTBETCTBYIOIIUE TMpaBHiaM BbICTaBiIeHUS 3, 2 U 1 Oasna 0

Maxcumanonwiii 6ann 3

Kakass cipykTypa cepaua deloBeka 00O3Ha4eHA HA PUCYHKE

BOITIPOCHTEINIBHBIM 3HaKOM? KakoBa 0cOOEHHOCTb €€ CTpOCHHUS U TJIE OHA
pacrnonoxerna? B 9ém 3axmogaeTcs GyHKINS 3 TOH CTPYKTYpHI? B Kakmx
COCTOSHUSX HAXOJUTCA JaHHAas CTIPYKTypa B MOMEHT CHCTOJIBI
JKEIyJJOYKOB U MOMEHT 00IIel MacTobl cepa?
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Conep:kaHne BepHOT0 OTBETA M YKAa3aHHUsl MO OLEeHMBAHUIO Bawisl
(momyckatotcss nHBIE OPMYIUPOBKU OTBETA, HE MCKAKAIOIINE €T0 CMBICIA)
DNeMeHThbl OTBETA:
1) TpéxcTBOpYATEIi (TPUKYCIHIBILHBIN) KIIaNaH;
2) UMeeT TpU CTBOPKH;
3) pacmoyoKeH Mex/ay MPaBbIM MPECEPIUEM | MPABBIM KETy I0UKOM;
4) mpensATCTBYeT 0OPAaTHOMY TOKY KPOBH B MpEICEpIHE;
5) B MOMEHT CHCTOJIBI JKENTYJ0YKOB KJIAMaH 3aKpBIT,
6) B MOMEHT 00111eil IMACTONBI KJIAMAH CEeP/lla OTKPHIT;
3a oononnumenvuyio ungopmayuio, He UMEIOWY10 0 MHOWEHU K 80NPOCY 3a0anus, OAulbl He
HAYUCIAIOMCS, HO 3a Haluvue 8 Hell owubox chumaemes 1 6ann
OtBeT BKIIOYAET B ce0s BCe Ha3BaHHBIC BBHIIIE DJIEMEHTHI, HE COJECPKUT OMOJIO THIECKUX 3
ommOoK
OtBeT BKIIOYAET B ce0s UeThIpe-TISTh W3 Ha3BaHHBIX BBILIE DJIEMEHTOB, KOTOPHIE HE COMEPKAT 2
OUOJIOTHYECKHUX OIIHO0K
OtrBeT BKIIOYaeT B cebsf TpPH U3 HA3BAHHBIX BHINIE JJIEMEHTOB, KOTOpPhIE HE COAEPXKAT 1
OUOJIOTHYECKHUX OMIHO0K
He onpenenena / HeBepHO onpeneneHsl 00bextol NI 0
Bce uHbIe cUTyaliu, HE COOTBETCTBYIOIIUE MpPaBUIIaM BbICTaBieHus 3, 2 U 1 6amna
Maxkcumanvhvlii 6an 3
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Hepect y poidsr mepku (Oncorhynchus nerka) compoBoxkgaercs AeMOHCTpaIell XapakTepHOTO TaHI@A |
cnennpUISCKUMH BHOpanusaMu. Bo BpeMs M3ruboB M IpokaHUs caMell M caMKa IPOMU3BO IAT KoJieOaHHs ¢
ornpenenéHHo yactoTo. B kakoM oprane HaXoAATCs PEUENTOPHI C MOMOIIBIO KOTOPHIX camMell U caMKka
BOCTIpUHEMArOT curHan? K Kakoil rpymnme mo xapakTepy pasfpakKHTeJs O THOCSTCS 3TH perenTtops? by et
M caMell NPOSBISITE HEPECTOBOE TIIOBEACHHE, €CIM K HEMY IOJACaIUTh CaMKy OJM3KOTO BHIA,
KOTOpasi IeMOHCTPHPYET aHAJOTHYHBIN TaHel ¥ UMeeT B 2 pa3a OoJpmmil pasmep Tena? OTBET MOSCHHUTE.
VYKaXHuTe YCIOBHE MECTOOOHWTAHUS PBIO, I KOTOPBIX ATH PEUEHNTOPHl SBIIFOTCS OCHOBHBIMHU IIPH

OPHEHTAINH B MIPOCTPAHCTBE?

ConepxkaHne BepHOr0 OTBETAa W YKA3aHHS IO OLeHMBAHHIO
(momyckaroTcsi MHBIC (POPMYIHPOBKH OTBETA, HE HCKAXKAIOIINE €r0 CMBICIA)

bamabl

DJIeMEHTbI OTBETA:

1) B 60KOBO# MHNH;

2) mexaHopenenTopbl (6apoperenTopsl; peHenTOPhl JaBICHUN);

3) camerr He OyIeT MPOSIBISITH HEPECTOAOE MOBEACHHE;

4) 6osiee KpymHas caMKa MPO3BOIUT KOJICOAHHS C APYTOil 4acTOTOM;

5) camern He OyseT BOCIPUHUMATH CAMKY Kak I10JIOBOTO mapTHEpPa (0c00b CBOETO BHIA)

6) HEIOCTATOK OCBEIMIEHHOCTH (HOYHOM THUI aKTHBHOCTH, I'TyOOKOBOIHBIC PBIOBI; MEMICPHBIC
PHIObI)

3a 0onoanumenvHyio uHMGOPMAYUIO, HE UMEIOWLY IO O MHOWEHUSL K 6ONPOCY 3a0aHusl, OALLbL He
HAYUCTAIOMCS, HO 30 HATUYUe 6 Hell owubox chumaemes 1 6ann

OrBeT BKIOYAET B CceOs BCE HaA3BaHHBIE BBIIIC JJIEMECHTHI, HE COJIECPKHUT OHMOJIO THYECKHX
OIMOOK

OtBeT BKIIOYAET B ceOs YEThIPC-IIATh U3 Ha3BAHHBIX BBIIIC 3JIEMEHTOB, KOTOPBIC HE COACPIKAT
OHOJIOTHYECKHUX OIINOOK

OtBeT BKJIIOYaeT B cebs TPHU W3 Ha3BAHHBIX BBINIC DJ3JIEMCEHTOB, KOTOPBIE HE COACPXKAT
OHOJIOTHYECKHUX OIIMOOK

Bce uHBIE cHTyanmu, He COOTBETCTBYIOIIHE MpaBHaM BBICTaBICHUS 3, 2 1 1 Oamia

A vvmrns et s vo9 va e
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obuTtaromumx Ha ["aBaiickux ocTpoBax.
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Ha pucynke m3oOpaxeHbl (OpMBI KIOBA y MPEACTABUTCICH PpasHBIX BHJIOB CEMEHCTBA I[BECTOYHHII,

VYKaxuTe MOCIEA0BAaTEIBHOCT MPOIECCOB, KOTOPBIe MpUBENH K (OPMHUPOBAHHI0O MHOrooOpasus Gpopm
KIIOBA C MO3UIMM COBPEMEHHONH CHHTETHYECKOW Teopum HBomonuu. Kak HaspiBaeTcst Takas ¢opma

HaTpaBIeHHOI Bomonuu? Yem oHa xapakTepHu3yeTcs?

Conep:xaHue BEepHOTO OTBeTa M YKa3aHMs IO OLleHHMBAHMIO Bamisl
(momyckarotcss uHBIE OPMYIMPOBKH OTBETA, HE MCKAKAIOIIUE €0 CMBICIA)

DJeMeHThl OTBETa:

1) ocoOu uCX0HOTO BHZA, MOMABIIME HA OCTPOBA, OKA3AJIMCh B PA3HBIX HKOJOTHUECKHUX HHIIAX

(pa3HbIX yCIOBUIX MUTAHUS);

2) B K&KA0H NOMyJALMY BO3HUKAIM MYTAlUH;

3) pa3Hble MyTalUU MOANEPKUBAIUCH €CTECTBEHHBIM OTOOPOM;

4) HaKOIUICHHE MYTAlUil MPHUBENO K PENpPOIYKTUBHON H30JILUY;

5) nuBepreHTHas (GopMadBOOLUHN (IUBEPTEHIINSA);

6) HOBBIE BUIBI IIPH TAaKOH (opMe 06pa3yroTcs My TEM PACXOXKICHUS OT OJHOTO IpeKa

3a oononnumenvuyo ungopmayuio, He UMEIOWY10 0 MHOWEHUS K 80NPOCY 3a0aHus, OANLbl He

HAYUCTAIOMCS, HO 34 HAIuYue 6 Hell owmubok chumaemes 1 6ann

OtBeT BKIIOYAET B ce0s BCe Ha3BaHHBIC BBHIINIE DJIEMEHTHI, HE COJEPKUT OHMOJIO THIECKUX 3

ommnboK

OtBeT BKIIOYACT B ce0s 4eThIpe-TATh W3 HA3BAHHBIX BBIIIEC JIEMEHTOB, KOTOPBIE HE COEpPXKAT 2

OmoIOTHUECKNX OIHOOK

OrBeT BKMOYaeT B cebsf TPH M3 HA3BAHHBIX BHINIE JJIEMEHTOB, KOTOPBIE HE COACPXKAT 1

OHOTOTHUECKUX OUIHOOK

Bce uHbIe cUTyaliu, HE COOTBETCTBYIOIIUE MpaBUIIaM BbICTaBieHus 3, 2 U 1 6amna 0
Maxcumanvnuiii 6an 3
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W3BeCcTHO, YTO KOMIUIEMEHTApHBIE IENU HY KICHHOBBIX KHMCJIOT aHTUNapaie/bHel (5'-KOHIly B O JHOM
Lend cooTBeTcTBYET 3'-KOHel Apyrod renu). CHMHTE3 HYKJIEHMHOBBIX KHCJOT HauyMHAaeTcs ¢ 5'-KOHIA.
Pubocoma JIBUKE TCSI 110 nPHK B HamnpapJICHU U oT 5'- K 3'-KkoHIy.
I'en wuWMeeT KOJUPYIOIIYI0O ©  Hekoaupyromyro obmactd. Komupyroomas obmacts TeHa
Ha3plBacTCsl "OTKPHITAS paMKa CUHThiBaHHS». @DparMeHT Hayaia IeHa HMECT CJie IyIOUIyI0
MOCJIEI0BATENLHOCT HYKIEOTHIOB (HUKHSIS [IeTh MaTpuyHast (TpaHCKpUOHpyemas)):

5’ - TATAIT TATTAT TUT TAATTALT - 3°
3’ — ATTATTHATAUTHATHATTOATIL] - 5°

Ompenemmure uPHK wu  BepHyro OTKpBITYIO paMKy cuuTbiBaHus. Halimrte mnocienoBaTebHOCTD
AMHUHOKHUCJIOT BO ()parMeHTe KOHIA TOJMIENTUAHOW IenH. M3BeCTHO, YTO WTOTOBHIM MOJMITETITA I,
KOJMPYEMBI 3TUM TE€HOM, UMEET JUIMHY OoJjiee YEThIPEX aMUHOKHCIOT. Y KaXXHTE TOCJe0BaTEILHOCTh
ATaNoB penieHus 3anadu. [y BBITIOJHEHHS 3aJlaHUS UCTOJb3YyHTe TaOIMIly TeHeTHUecKoro koja. [Ipu
HaIMCaHUM TOCJIE0OBATEILHOCTEH HYKJIEMHOBBIX KUCJIOT yKa3bIBalTe HalpaBJiCHHUE IICTIH.

I'enernueckmii kog (MPHK ot 5'- k 3'-koHiry)

IlepBoe Bropoe OCHOBaHMe Tpetbe
OCHOBaHMeE OCHOBaHHE
Yy 0 A r

®en Cep Tup Hnc y
Yy ®en Cep Tup Luc 1|
Jeii Cep -- - A
Jleii Cep -- Tpn r
Jleii ITpo I'uc Apr Y
0 Jleii IIpo I'uc Apr 10
Jleii IIpo T'an Apr A
Jleii ITpo I'an Apr r
HUane Tpe AcH Cep Yy
A Hne Tpe Acn Cep I
Hue Tpe JInz Apr A
MeTt Tpe JIuz Apr r
Baan Ana Acn Ian y
r Baa Aua Acn Taun I
Baan Ana Tay Tan A
Baa Ana Tay T'au r
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Conepixanne BepHOro OTBETa U YKA3aHUA 10 OLIEHUBAHUIO Bbanabl
(momyckarotcss vHBIE (OPMYIHPOBKH OTBETA, HE NCKAKAIOIINE €T0 CMBICIA)

Cxema peuieHHs 33Ja4M BKIIIOYAET:
1) nykneotuanast nociegoBateabHocts HPHK:
5 - YAOYAUTI'YAVIATYUI'YAATYALD -3’
2) cTON-KOJIOH:
5 - VAA - 3' (wm Boizenen Ha uPHK);
3) HaXOAMM OTKPBITYIO PAMKY CUUTHIBAHHUS:
5 —AOYALUTI'YAYIATYIUI'YAA -3’
WIn 5 - AUYAUI'YAYTATYU -3’
NI 5 - YAOUYALUT'YAYIATYOI'YAA -3’
WINn 5 - YAIOUYAUTI'YAYIATYOD -3’
(nmm Beigenena Ha nPHK)
4) mocnenoBatenbHOCTS TMoymmienTaaa: Tpe-Tpe-Tup-TI'my-Cep.
3a 0ononnumensvHyto ungopmayuio, He UMEIOWYIO OMHOWEHUS K BONPOCY 3a0aHUs, OANIbL He
HAUUCTAIOMCSA, HO 3a HAAu4Yue 8 Hell owmuboK chumaemes 1 bann

OrBeT BKMOYAeT B CeOsl BCC HA3BaHHBIC BBIIIC JJIEMCHTHI, HE COJICPKHUT OHMOJIO THYECKHX 3
oIMboK
OtBeT BKIIOYACT B ceOsl TPU M3 HA3BAHHBIX BBIIIC DJICMEHTOB, KOTOPHIC HE COIEPIKAT 2

OHMOJIOTUYECKUX OMINO0K

OrBeT BKJIO4YAaeT B ceOs JBa W3 HA3BaHHBIX BBIINIC DJICMEHTOB, KOTOPBIE HE COICPIKAT 1
OHMOJIOTHYECKUX OMIMNOOK

Bce unbIe cuTyary, He COOTBETCTBYIOIINE IpaBMJIaM BeICTaBIeHHs 3, 2 U 1 Gamma 0

Maxcumanonwiii 6an 3

V 4enoBeKa alUiesid T€HOB MBIIMICYHOW AUCTPODUH M KYPUHOM CernoThl (HOYHOM CIEMOThI) HAXO IATCS B

OJIHOM XPOMOCOME U HACJEIyIOTCsA CLEMIEHHO C IOJIOM.

Kenmuna, He uMeromas 3TuX 3a0oJieBaHMM, y MaTepu KOTOPOH Oblla KypuHas ClemnoTa, a y oTua -
MBIIIeYHass TUCTpodUs, BBIIIJIA 3aMyX 3a MYXYHMHY Oe3 5TuX 3a0oseBaHuii. Ponusmiasca B 3ToM Opake
TOMO3UTOTHAs 3J0pOBas JO4Yb BBIILIA 3aMy’K 33 MYKYHHY, HE HUMEIOILIEro 3TuX 3aboneBaHuil. B ux cembe
poamicst pe6EHOK ¢ KypHUHOH CIenoToH.

CocTaBpTe CXEMBI peIIeHHs 3a7a4l. Y KaXKUTe T€HOTUIbI, (PEHOTHUINBI poauTeneii U TeHOTHUIbI, (PEeHOTUIIHI,
IOJT BO3MOJKHOTO IIOTOMCTBA B JBYX Opakax. Bo3MoxHO 1M B mepBOM Opake poXAcHHE peOEHKa,
CTpaJaloLIeTo IBYMs Ha3BaHHBIMU 3a00JICBAHUSIMH?
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Conep:kaHne BepHOr0 OTBETA M YKAa3aHHUsl MO OLEeHMBAHUIO
(momyckarotess vHBIE OPMYIUPOBKH OTBETA, HE NCKAKAIOIINE €T0 CMBICIA)

Bbamnbl

Cxema pCUICHHUA 3aJa4U BKIHOYACT CJICAYIONIUC 3JICMCHTBI:

1) nepBoe ckpeuBaHue:

P J XAB xaB X A XABY
HOpMaJIbHOC pa3BUTUC MBIIIIL, HOpMaJibHas pa3BUTUC MBI
HOpMaJIbHOC€ HOYHOC 3pCHHUC HOpMaJIbHOC€ HOYHOC 3pCHHUC
G xAb, XaB, xAB, Xab XAB’ Y

F1 reHOTHIBI U QEHOTHITEI BO3MOXKHBIX IOUEpEH:

XAPXAB - gopmanbHOE Pa3BUTHE MBI, HOPMAILHOE HOUHOE 3PEHHE;
X3BXAB - gopMalbHOE Pa3BUTHE MBI, HOPMAILHOE HOYHOE 3PEHHE;
XABXAB - gopManbHOE pa3BUTHE MBI, HOPMAILHOE 3DEHHE;
XaXAB - qopManbHOE pa3BUTHE MBILII, HOPMAILHOE 3PEHHUE;

TCHOTHUITHI BO3MOJKHBIX CHIHOBCH:

XADY _ HoMaNbHOE Pa3BUTHE MBI, KypHUHAS CIIETIOTa;
XaBY - Mpimednas mucTpodus, HOPMaILHOE HOYHOE 3DEHHE;
XABY - HopmasbHOE pa3BUTHE MBINIL, HOPMAJILHOE 3PEHHE;
XY - Mpimeunas mucTpodus, KypHHas ClENoTa;

2) P 2 XAbXAB X d XABY
HOpMaJIbHOC pa3BUTUC MBIIIIL, HOpMaJIbHOC pa3BUTUC M BbIIIII,
HOpMaJIbHOE€ HOYHOE 3pCHHUC HOpMaJIbHOC HOYHOC 3pCHUC
G xAb, XAB XAB’ Y

F2 reHOTHpBHI BO3MOKHBIX JOYCPEH:
XADXAB - gopMabHOE Pa3BUTHE MBI, HOPMAJILHOE HOYHOE 3PEHHE;

XABXAB . gopmanbHOe pasBUTHE MBIIII, HOPMATBHOE HOYHOE 3PEHHUE;

TEHOTHIIBI BO3MOYHBIX CBIHOBCIH:
XAPY — HoManbHOE pa3BUTHE MBILIL, KypHHAs CJIENOTa;
XABY - nopmaibHOE pasBUTHE MBINI, HOPMATLHOE HOYHOE 3PEHHUE;

3) B nepBOM Opake BO3MOYKHO POXKACHUE ChIHA C MBIIICYHOH mucTpodueit u KypuHoi
cenoToii (X2Y). B renoTumne 51010 peGEHKA HAXOMTCS MATEPUHCKast, 00pPa30BABIIASCS B
pe3yiIbTaTe KPOCCHHIOBepa X-XpOMOCOMaA € NBYMs PELECCHUBHBIMHU aUIeISIMU U OTLOBCKAs Y-
XpOMOCOMa, He COZepIKalas dTHX AByX ISHOB.

Honyckaemcs cenemuueckas CUMBOIUKA U30DPAHC EHUS CYENTEHHbIX 2€HO8 8 BUOe

WJIM XABXAB XABY WJIM XAXS, XAY.)

Onemenmol 1 u 2 3acuumvi8aromes moJibko npu Haauduu u ceHomunoe, u d)eﬂomunoe 8cex
B80O3MOIHCHBIX NOMOMKOE
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OtBeT BKIIOYAET B ce0s BCe Ha3BaHHBIE BBHIIIE DJIEMEHTHI, HE COJEPKUT OMOJIOTHIECKUX
omnodoK

OtBeT BKIIOYaeT B ce0s [Ba Ha3BaHHBIX BBIIIE dJIEMEHTa, KOTOPbIE HE COJAepKaT
OHMOJIOTUYECKUX OIINO0K

OtBer BKIIOYACT B ceOs OMMHU3 HA3BaHHBIX AJICMEHTOB, KOTOPBIA HE COACPIKUT OLIHOOK

Bce nHble cuTyanuu, He COOTBETCTBYIOIIME MpaBWiiaM BbIcTaBieHus 3, 2 u 1 Gamia

Maxkcumanvhviii 6ann
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