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TPEHUPOBOYHbIN KM Ne2
(coctaBneH LWaimyxameToBoit MasiH AMUPOBHOW U3 peasibHbIX 3a4aHunin EMJ)
Yactb 1

Omsemamu K 3adaHusim 1-21 sis/1siromcsi nocseoosamesibHOCMb yugp, 4Uuc/10 usiu cs080
(cnosocoyemaHue). OmsemblI 3anuwiume 8 oJisi omsemos 8 mekcme pabomsl, a 3amem
nepeHecume 8 B/TAHK OTBETOB Nel cnpasa om HOMepos coomsemcmsyrouw,ux 3adaHul,

Ha4yuHas ¢ nepsoli k/iemoyYku, 6e3 NpPo6es108, 3anambiX U Opya2ux 00No/IHUME/IbHbIX

cumsosios. KaxobIli cumsos1 nuwume 8 omoe/ibHOU K/lemo4yke 8 coomsemcmsuu ¢

npusedéHHbIMU B8 6/1aHKe obpa3syamu.

1.2023. Paccmompume mabnuyy «[Ipu3Haku Xusbix cucmem» U 3arno/iHume s4elky, B8rnucas
coomsemcmsyruwul MepMuH.

MpuY3HaKKN XUBbIX CUCTEM NnnocTpaums npusHaka

A !‘/_- \") £

MN3MeHUYMBOCTb . « ]

OT1BeT: pasBurtue

2. 2023. B 3kcrienumMeHme uccreoosamesib U3v4as noouecc. U306naxEHHbIU Ha DUCVHKe. U ornneoesissn
cocmas hobMeHHbLIX 3/1eMEeHMOB KDOBU V 4esioBeka B X00e 3mo20 npnouecca. Kak u3smMeHusoch
cooenxaHue mnoM6oyumos U sielikoyumos B8 BbIOE/IEHHOM (hpazMeHme mesia ¢ MOMeHma Hadasna
3amoeo rnpoyecca?

Ans kaxool sesuqduHbl onpedesiume coomsemcmsyrowuli xapakmep ee U3MEHEHUSI:
1)yBennuuniocb

2) YMEHbLUN/I0Cb

3) He U3MeHNNoChb

3anuwwmnTe B Tab611LYy BblOpaHHble UMgpbl 418 KaXXA0W BeNMYUHbI. Lindbpbl B 0OTBETE MOTYT NOBTOPATHCSA

CopaepxaHue TPOMOOLUTOB CopaepxxaHue NeuKoumToB

3 1

OTBeT: 31 (M306paxeH npouecc WMMMYHHOW peakuuu (BOCMa/IMTEsIbHbIA Mpouecc) opraHu3sMa Ha
MPOHNKHOBEHME MUKPOOOB (BOCMa/IMTENbHbIA Mpouecc), Npu KOTOPOM AN 60pbObl C YyKEepPOLHbIMU
G6akTepuaAMNU KOJ-BO JIEMKOUUTOB YyBeNuuMBaeTcs. TpoMOOUMTbI CAyXaT [N CBepTbiBaHWS KPOBWU,
MO3TOMY MX YUC/IO HE MEHSAETCH).
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3. 2023. /13 mezacropb! 3eM/ISTHUKU /1eCHOU B pe3y/ibmame Mumo3a 06pa3osasiuChb K/1emMKU, KOmopble
cooepxxam no 7 xpomocom. Onpedesiume KO/IU4eCMBO XPOMOCOM Meaacropbl. B omseme 3anuwume
MmOJ/IbLKO coomsemcmsyroujee 4uc/io.

Omsem: 7 (Mumo3omM 0bpa3yromcsi makue xe K/J1emku, Kak UCXOOHasi, 3Ha4um B8 Me2acriope moxe 7)
MUTO3
CIMOPA FTAMETOOUT

cnopocpur|| TAMETO®UT FAMETbI

4. 2023. CKO/IbKO pasHbIx gheHomurios rnoJiydumcsi y nomomcmsa rpu ckpewusaHuu 2emepo3u20mHol
caMku 0po3oghusibl ¢ cepoli okpackol mesia U camya Cc 4YepHoU okpackol mesia rpu MosIHOM
doMuHuUposaHuu? Omsem 3anuwume 8 suoe Yuc/a.
OTtBeT: 2 (NP MOHOIMOPUAHOM aHa/IU3NPYIOLLEM CKPeLUuBaHUN KOMMYECTBO (DEHOTUMNOB U TEHOTUMNOB
paBHO 2, TaK Kak COOTHOLeHne 1:1)

P Aa x aa

F1 Aa aa
no reHoruny: 1:1

no cpeHoTmny: 1:1

2023. Paccmompume cxemy U BbINO/IHUME 3a0aHusi 5 u 6

CeeToBan dasa TemHoOBas

BoabyxpeHue

CBETOBASA ®A3A TEMHOBASA ®A3A

S BO3EYXOAEHWE CTPOMA

3NEKTPOHA ~3HEFTMA
XNOPOGUMNA

KBaHT cBeTa

aHeprua

uMKn
KANbBMHA

TUNAKOUAObI BOCCTAHOBAEHHbIMA

5. Kakum HomMepom Ha cxeme 0bo3HayeHa 2/1ioKko3a? OTBeT: 5

6. YcmaHosume coomsemcmsue MexXO0y xapakmepucmukamu U seuwjecmsamu ¢homocuHmesa,
0603Ha4YeHHbIMU Ha cxeme sbie yughpamu 1, 2, 3: K Kaxool nosuyuu, oaHHolU B rnepsoM cmosbye,
rnodbepume coomsemcmasyruwyr rno3uyuro U3 Bmopozo cmosibya.

XAPAKTEPUCTUKU BEWECTBA ®OTOCUNHTE3A
A) ABNSIeTCA UCTOUYHMKOM 3/1EKTPOHOB B CBETOBOW (hasy 1) 1 BOOA

B) noagsepraeTca poTonnsy 2) 2 ATO

B) npucoeanHseTcs K yrnesoay B peakunsax uukna KasibsuHa 3)3C02

) ABNAETCA UCTOYHUKOM 3HEepruv Ans TeMHOBOM dhasbl
[) cnHTe3npyeTca Ha membpaHe Tuiakongos
E) cnyXut UCTOYHMKOM yriiepoa AN CUHTe3a caxapoB

A 3 B r il E
1 1 3 2 2 3

7. 2023. Bbibepume mpu BEPHLIX omBema U3 wecmu u 3anuwume 8 mabsiuuy uucpsbl, noo KOMopbIMU
OHU yKasaHbl. Kakue U3 repeyucsieHHbIX HUXe [PpU3HaKo8 MOXHO UCI0/1b30Bamb 0J1s1 OrnucaHusi
MymauuoHHoU uU3MeH4YuBocmu?

1) umeeT rpynnoBoii xapakrep MOANPNKALUNOHHAHA

2) onpeaensieTca oTCYTCTBUEM yYacTKa XPOMOCOMbI

3) obycnoBeHa N3MEeHEHNEM NnocieaoBaTesIbHOCTU HYK/1EOTUAOB B reHe

4) BO3HMKaET B npeaenax Hopmbl peakumn MOANPUKALUMOHHAA

5) BO3HMKaAET Npu HapVLLEHMM PACXOXAEHMS XPOMOCOM B NnpoLecce AesleHNs KNeTKn

6) BO3HMKaeT npu cimsaHum ramet KOMBUHATVIBHAA

OTBerT: 235
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8. 2023. YcmaHosume noc/sieoosamesibHoCMmb
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cobbimuli, MpPoUCX0dsWux Mpu BbiBEOEHUU

ceJsieKyUOHepoM ro/IUM/I0UOHbIX pacmeHul. 3anuwume coomsemcmasyrouwyro rnocseoosamesibHoCmb

yuapp.

1) BO34€eiCTBME HA reHepaTBHbIE OpraHbl
KONXNLMHOM

2) HapyLLeHne pacxoXneHnss XpoMocoM npu
AeneHnn KNneTok

3) obpasoBaHue ANUNIOUAHbIX ramMeT

4) hopmunpoBaHme TeTpanIongHoro pacTeHns
5) onnogoTBOpeHne

Omsem:

1) BO34€eiCTBME HA reHepaTBHbIE OpraHbl
KO/IXULUHOM

2) HapyLLeHne pacxoXaeHns XpoOMOCOM Mpu
AeneHnn KneTok

3) obpasoBaHue ANNNOUAHbIX raMeT

5) onnogoTBopeHue

4) chopMmpoBaHne TeTpansiougHoro pactTeHus
OTtBeT: 12354
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2023. PaccMoTpuUTe PUCYHKU U BbiNo/IHUTE 3agaHue 9 n 10

MNEKONMUTAIOLWEE
3EMHOBOOHOE

PENTUANA
SRRASE

I3,

9. KakumM HOMEpOM Ha pPuCYHKE U306paxeH mMmern/IoKPOBHbIlU opaaHu3M, 3MOGPUO2EHE3 KOMOpPO20

rnpoucxooum sHympu suya? OTeeT: 6 (NTnLa)

10. YcmaHosume coomsemcmaue Mexoy Xxapakmepucmukamu U opaaHu3Mamu, U306paKeHHbIMU Ha
pucyHkax 1, 2, 3: k kaxxoou no3uyuu, 0aHHoU B8 rnepsomM cmosibye, noobepume coomsemcmayuyo

Mo3uyuio U3 BMopo2o cmo/bua.

XAPAKTEPUCTWVKN
A) OOUH LWENHBIA NO3BOHOK
B) Hasimumne guadparmvol
B) Hanmuune rpyHOI KNeTkn

N TpexkamepHoe cepALe 6e3 neperoposku B Xenynouvke

1) oAnH Kpyr KpoBoobGpaLleHns
E) xpsiLueBoii ckenet

CTPYKTYPbI
1) 1 PbIBA
2) 2 3EEMHOBO/JHOE
3) 3 MJIEKOIMNTAIOLWEE

A

b

B

r

2

3

3

2

il
1

E
1

11. 2023. Beibepume mpu BEPHbIX omeema u3 wecmu u 3anuwume 8 mabsiuyy yugpsl, nod KomopbiMu
OHU YyKasaHbl. Kakue [pu3Haku om/au4yarm COBPEMEHHbIX XBOUWEBUOHbLIX OM COBPEMEHHbIX
1/1ayHOBUOHbIX?

1) myTOBYaTOE pacnonoxeHne noberos

2) HaM4me 3apoCcTka B XN3HEHHOM Uukie -CXOACTBO

3) npukpenneHue Kk cybetpaty pusongamu -Y MXOB

4) yneHncTbIli ctebenb

5) HasMume CnopPOHOCHbLIX KOMOCKOB (CTpobunos) CXO4CTBO

6) CNOCOBHOCTb Hakan/MBaTb KPEMHUI

OTBeT:146
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12. 2023. YcmaHosume roc/siedosamesibHOCMb cucmemMamuyeckux 2pyrir, Ha4uHasi C caMo20 BbICOKO20

paHea. 3anuwume 8 mab/iuyy coomsemcmayyo nocneaosameﬂbHocmb yuagp.

1) FonocemeHHble
2) Tys

3) PacteHus

4) JyKapuoThl

5) Tya 3anagHas
6) Kunapucossble
OTBer:

4) dykapuoTtsl HAALUAPCTBO
3) PacteHna UAPCTBO

1) F'onocemeHHble OTAOEN

6) Kunapucosbie CEMENCTBO
2) Tya POL

5) Tya 3anagHaa BN/,
OTBeT:431625

HayyHas knaccudukauua

[lomeH: JykapuaTsl
LlapcTeo: Pactenus

Ortgen: XBoliHble

Knace: XBoiHble
Mopagok: CocHoBble

CemelicTeo: Kunapucossle
Popn;: Tyst

Bupg: Tys 3anagHas

2023. PaccmoTpuTe PUCYHOK U BbINOSIHUTE 3agaHua 13 n 14

GOEAMHHTEI'IBHOTI(AHHM Hnmnun

INUTENMANLHBIR ¥ / ; /c
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APTEPHUM

13. Kakol yugppol Ha pucyHKe 0603Ha4YeH MbieYHbIl c10l cocyda? OTBeT: 6

14. YcmaHosume coomsemcmsue Mexoy [pu3sHakamMu U KPOBEHOCHbIMU cocydaMu 4esl0BeKa,
0603Ha4YeHHbIMU Ha pucyHke Bblue yugpamu 1 u 2: kK kaxdol nosuyuu, 0aHHol 8 nepsomM cmosibye,
rnoobepume coomsemcmsyrwyr Mo3uyuro U3 8BMmMopo2o cmosibya.

MPN3HAKW

A) NepeHOCUT BEHO3HYHO KPOBb K JIErKUM

B) HeceT KpoBb OT cepAaua

B) HeceT KpoBb K Npeacepamnto

M) MMEeEeT TOHKNIN MbILLEYHBIA C/OWA

[) meeT KnanaHbl Ha BCEM NPOTSHXXEHUN
E) BblaepX1BaeT BbICOKOE AaB/ieHNe KPOBU

KPOBEHOCHbIE COCY/Apbl
1)1 APTEPUS
2) 2 BEHA

A ) B
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15. 2023. Bbibepume mpu BepHbIX omsema u3 wecmu u 3anuwume 8 mab/siuyy yugpsl, nod KomopbiMu
OHU yKaszaHbl. Ymo xapakmepHo 0719 ecmecmseHHO020 UMMyHUmema 4esiosexka?

1) nepefaéTca N3 NOKOSIEHUSA B NMOKOJSIEHNE NO HacnencTBy
2) BblpabaTbiBaeTCs Noc/ie nepeHeceHHol nHgekumun

3) BbipabaTblBaeTCs Noc/e BBeAEHUSA YesioBeky ocnabneHHbIX MUKPOOpraHM3MoB

4) chopmMupyeTcsa nocne BBeAEHNS CbIBOPOTKY

5) obecneunBaeTcs B pe3ynbTaTe NepeMeLLeHns aHTUTeN K Kposu naoga
6) BblpabaTbiBaeTCA NOC/E MHBEKLUMN TOKCMHOB B OpraHM3M YesioBeka

OTBerT: 125
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16. 2023. YcmaHosume rocsiedosamesibHoCMb COMNOOYUHEHUS C/1edyroujux 3/1eMeHmMoB 8 op2aHu3me
4ye/108€ekKa, Ha4uHass  Cc  Haubosbweao. 3anuwume B8  mabsuyy - coomsemcmsyrouwyro
rnocsiedosamesibHoCMb yugp.

1) sHAOKpPMHHAsA cuctema 1) sHAOKpPMHHAasA cuctema

2) nofxenyaoyHas xenesa 2) nogpKenyanoyHas xenesa

3) 3HOOKPUHHASA YacTb Xenesbl 3) 3HAOKPUHHAsA YacTb Xenesbl
4) cekpeTopHas keTka 4) cekpeTopHas KneTka

5) komnnekc Fonbopxn 5) komnnekc ronbopxu

6) NHCYNUH 6) NHCYNUH

OTBeT: OTBeT: 123456
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17. 2023. [Ipoyumalime mekcm. Bbibepume mpu [peodsioXeHUs, B8 KOMOPbIX 0OaHbl orucaHus
ousepeeHyuu. 3anuwume yugpsbl, Moo KOMopPbIMU OHU yKa3aHsbl.
(1) CTtpoeHue 3y6HbIX CUCTEM MJ/IEKONUTAIOWMX CWUIbHO BapbupyeT u3-3a pasHoobpasvs NuLLeBOl
cneunanunsaummn. (2)Y HeKOTOpbIX MAeKonuTaloLwmx 13 pasHblx oTpanos (HenonHosybble, BpoHeHocup!)
npousoLusia nonHas yrpara 3y6oB. (3)Y mnekonurarowmnx n3 orpaga XulliHble KblKW BUAOU3MEHWU/IUCH Y
CTan 6oniee OCTPbIMKU, a Y [PbI3YHOB K/blKM peayumpoBaivck. (4) Cpeau uckonaemblX CyMYaTbiX
MIeKONUTAaOLWMNX BCTPeYasIuCb BUAbl C 3a0CTPEHHBLIMWU K/blKaMW, KaK Y COBPEMEHHbIX XUWHbIX. (5)Y
TPaBOSAAHbIX M/IEKONUTAIOWMX U3 pasHbIX OTPAAO0B PasBUIUCL MPEeAKOPEHHbIE U KOPEHHble 3y6bl C
)XeBaTe/lbHOM MNOBEPXHOCTbI A1 nepetupaHna  nuwun. (6) Cpean npepctasutenein  orpaga
KntoobpasHble BCTpevatTcs npeacraButenn ¢ passutbiMyi 3ybamu (oenbguHbl) 1 npeacrasutesnu, y
KOTOpPbIX CCPOPMUPOBASICH KATOBbIW YC (ycaTble KUTbI).
OtBeT: 136
MpumeyaHue: ecnu peyb UAET O Pas/IMUMAX BHYTPU OLHOW rpynrbl — 3TO AUBEPreHuns, ecnm peyb naet
o cxoacTtee PA3HbIX rpynn (TakCOHOB) — 3TO KOHBEpPreHuuns

WHCYNWUH
FOPMOHbI rroKAroH
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18. 2023. Bblbepume mpu BepPHbIX omsema u3 wecmu u 3anuwume B8 mabnuyy yugpsl, Moo
KOMOPbIMU OHU yKasaHbl. Kakue yenu numaHusi u3 fpeosioXeHHbIX OMHOCAM K yernsiM BbledaHusi
(nacm6uwHbIM)?

1) pacTuTenbHbI onag — A0XAEBOW YepBb — AP034 — JIyHb JTyTOBOU

2) repaHb nyropas — 6aboyka KpanuBHuLa — TpaBsHasa NAaryllka — €x 0OblKHOBEHHbI

3) OCTaHK/ XMBOTHOIO — HaBO3HasA Myxa — TPACOry3ka — nycresnbra

4) BacWIEK NyroBoi — capaHya Kobblsika — NpbITKas swepuya — YXX 0ObIKHOBEHHbI

5) CHbITb 0OGbIKHOBEHHAA — MyXa Xypyaika — TpaBAHas NArywkKa — KOpLyH YEPHbIN

6) HaBO3 — HaBO3HasA Myxa — TpaBsiHas NArywka — Y> 00bIKHOBEHHbI/
OTBerT: 245

CHbITb
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19. 2023. YcmaHosume coomsemcmasue Mexoy rpumMepamu U ookasamesiscmsamMu 380/1I04uU; K

Kaxool nozuyuu, oaHHol 8 rnepsoM cmosibye, Nnoobepume coomsemcmayrWyo No3uyuro U3 8mMopozo
cmosibya.

NMPUMEPbI NOKA3ATE/IbCTBA
A) oCTaToK TpeTbero Beka y yesnoseka IBOMOLU NN

B) opopmneHHan Tpexnanas KOHEYHOCTb Yy sioaan 1) pyOumeHTbl

B) rycToin BO/10OCAAHOW NOKPOB y MajeHua 2) aTaBu3Mbl

IN) 3y6bl y rony6s

[1) XxBOCT y uenoBseka

E) HedpyHKUMOHa/IbHbIE YLLIHbIE MbILLLbI Y Ye/I0BEKA
A = B

= m

r il
1 2 2 2

ATABU3MbI - MPOSABNIEHUE NMPU3HAKOB AANIEKUX NPEOKOB Y OTAENbHbLIX OCOEEN

s e S 3 -

PYOAUMEHTDI - OPFAHbI, YTPATUBLUUE CBOU NEPBOHAYAJIbHLIE ®YHKLIUMU,
HO COXPAHMUBIUMECS Y BCEX OCOBEN BUAA B HEQOPA3BMTOM BUAE

15

YiWHble Mbilwub!

g

20. 2023. PaccMompume pUCyHOK C u30bpaxeHueM rnpasol no/I0BUHbI cepoya YesioBeka U 3aro/siHume
nycmele sqeliku mabsiuybl, UCMO/b3YS 3/1eMeHMbI, MNpusedéHHble B8 criucke. 151 kaxool siyelku,
0bo3HayeHHoUl byksol, BbIbepume coomsemcmasyrouwul 3/1eMeHm U3 rpeosIoKEHHO20 CrUCKa.

da3a cepaevyHOro umkna MNpoao/MKNTENNLHOCTb JABWMxeHue KpoBu
(A) (B) (B)
3) cucToa Xenyao4ka 4)0,3cC 1) 13 xenypoyka B apTeputo

Cnucok anemMeHTOB: 1) 13 Xenypouka B apteputo; 2) 0,8 c; 3) cuctona xenypouka; 4) 0,3c¢; 5) 0,1 ¢
6) 13 BeHbl B NpeAcepave; 7) cuctona npegcepaus; 8) ns npeacepams B Xenygodek

OTBerT: 341

21. 2023. MpoaHasnusupylime mabnuyy «lokazamesiu mecmuposaHusi 0su2ame/ibHbIX BO3MOXHOcmMel
toHowel ¢ rnocs1edcmseusiMu 0emcKo20 yepebpasibHo20 napasauda (ALIM) u 300p0oBbIX CBEPCMHUKOB.

[puraTenbHble kadyecTBa (onncaHue ynpaxHeHus) 3poposbie | KOHoLWwM PasHuua no cpaBHEHUIO CO
IOHOLLIN c aun 3/10pOBbIMU tOHOLLaMKU (B %)
KoopamHaLlMoHHble crnocobHOCTU (KOM4ecTBO 31 7 =77
0TOGUBAHMI BONEO0/IbHOTO MAYa) (6ansibl)
OnHamunyeckasi koopguHauma (nonagaHme mMsayYom B 15 6 -60
MULLEHB) (6ansbl)
CKOpPOCTHO-CUMOBbIE CNOCOBHOCTN (AaIbHOCTbL Bpocka) 6 4 -33
(m)
BbicTpoTa peakumn (BpeMsi, KOTOPoe HeO6XoANMO ANns 0,5 1,2 +140

ynaBnueaHnsa nagatoLlero npegmeTta) (c)
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Bbibepume Bce ymsepOeHUs, KOmopble MOXHO COpMy/iupoBamb Ha OCHOBaHUU aHa/lusa
npedcmassieHHbIX O0aHHbIX. 3anuwume B8 omseme yugpbl, MO0 KOMOPbLIMU yKa3aHbl BblOPaHHbIE
YMBEPXXOEHUS.

1) bbicTpoTa peakuun y toHowwel ¢ ALM xyxe 6onee yem B 2 pasa Mo CpaBHEHUIO C UX 340POBbIMU
CBEPCTHUKaMMU.

2) 3aHATUSA 1Ie4ebHOoN PU3KYNbLTYPOK NoMoratoT aphekTMBHEE pa3BuBaTth ABUraTesibHble kavyecTsa (B
Tab/vue 3To He oTpaxaeTcs)

3) FOHowam ¢ AL n0CToAHHO Heo6x0aMMa NOCTOPOHHAA NOMOLLL (B TabNMLLE 3TO HE OTpaxaeTcs)

4) Y toHowei ¢ LM agsuratensHble KayecTBa pa3BuThbl crnabee 0THOCUTENIbHO 340P0BbIX CBEPCTHUKOB.
5) lyywie Bcero y toHowewn ¢ LN pa3BrTa KoopanHaLMOHHast CNOCOOBHOCTb (CMOTPUM B Noc/ieAHel
KOJIOHKE: MeHbLLe BCero pasHuua co 340Pp0BbIMU CBEPCTHUKAMWN B CKOPOCTHO-CU/I0BbIX CMIOCOOHOCTAX)
OTtBeT: 14

OTBeTbl N0 1 4YacTU TPEHUPOBOYHOIro BapuaHTa Ne2

Ne OTBeT bann Ne OTBeT Bann Ne OoTBeT Bannbl
bl bl

1 pasButue 9 6 17 136

2 31 10 233211 18 245

3 7 11 146 19 122221
4 2 12 431625 20 341

5 5 13 6 21 14

6 113223 14 112221

7 235 15 125

8 12354 16 123456

YACTb 2

[na 3anucmn oTBeTOB Ha 3aflaHus 3ToM Yactu (22-28) ucnonb3yiite B/IAHK OTBETOB Ne 2.
3anuwuTte cHavyana Homep 3agaHus (22, 23 u 1.4,.), a 3aTeM pa3BEPHYTbIV OTBET Ha Hero.
OTBeTbl 3anucbiBaiiTe YETKO U pa3éopUnBO.

MpouuTtanTe onucaHne aKCNepMMeHTa 1 BbINOMHUTE 3agaHusa 22 n 23.

2023(0). 3kcnepumeHmamop nposés 3KCrnepuMeHm Ha Kypuyax 0715 U3y4YeHUsl peayrisyuu ObiXaHUs.
L5 amoa2o oH nomewan nmuy 8 2epMemMUYHYH0 Kamepy, 20e MeHs/1 KOHYeHmpayuro y2/1eKkucsio20 2a3a
rnooasaemMom 8o3d0yxe. Pe3y/ismamsl 3KkcrepuMeHma rpeocmas/ieHbl Ha 2paguke.
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Koruentpayua CO, 8 soanyxe, yen. eq.

22. 2023. Kakasa nepemMeHHass B 3TOM 3KCMepuMeHTe O6yaeT Hes3aBUCMMOWN (3agaBaemoi
3KCMepMMeHTaTopoM), a Kakas — 3aBUCUMOI (M3MeHsAKLWenca B akcnepumeHTe)? Kakve ga ycriosus
[OJ/DKHbI BbIMOSIHATLCA MPU NOCTAHOBKE OTPULATENBHOrO KOHTPO/SA B 3TOM 3KcrepumeHTe? C KakoMu
Lenbld HeobXoAMMO OCYLLeCTB/IATb Takol KOHTPo/Sib? Ompuyame/ibHblli _KOHMPOJb — 3Mo
SKCMEepPUMEHTa/IbHbIA  KOHTPO/Ib  (OMbIT), NpPW  KOTOPOM M3yvyaeMbld OOBEKT He nogsepraeTcs
3KCMNepuMeHTa/IbHOMY BO3ENCTBUIO C COXPaHEHNEM BCEX OCTasIbHbIX YC/I0BUIA.

dneMeHTbl oTBeTa: 1) He3aBuUCMMasi MNepemMeHHas (3aJaBaeMasl 9KCMepUMMEHTATOpoM) —
KOHLeHTpaums (cogepxaHue) YyrinekmMcIoro rasa B Bo3lyxe; 3aBUCMMasi nepemMeHHas (M3MeHsoLasncs B
9KCMNEPUMEHTE) — YPOBEHb BEHTUAAUMW Nerkux (BEHTUNAUUS Nerkux) (LosixHbl 6bimb yKazaHbl 06e
rnepemMeHHbie); 2) rpynny nTul, HEOOXOAMMO MOMECTUTbL B Kamepy C HOpMasibHbIM (OUKCUPOBAHHbLIM)
cofepxaHuem yrnekucnoro rasa (¢ cogepxaHvem 0,03%); 3) ocCTaslbHble YC/I0BUS HEOGXOAMMO
OCTaBUTb 63 W3MEHEHWIA; 4) Takol KOHTPO/Ib MO3BOJISIET YCTAHOBUTbL, AEWCTBUTENbHO /M YPOBEHb
BEHTUNAUMM NETKMX 3aBUCUT OT KOHLIEHTPaLWW YIMIeKUCNoro rasa B Bosayxe W/ 4)Takoit KOHTPOSb
NO3BO/SIET NPOBEPUTL, HACKO/IbKO U3MEHEHNS B YPOBHE BEHTUMALMUN NETKMX 06YCNOB/EHbI hakTopamu,
HEe CBSI3aHHbLIMM C MOBbILLEHNEM KOHLEHTPALIMK YINEKNC/IONO ra3a B BO3AyXe.
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3a 0dorosIHUMe/IbHYI0 UHGhopMayur, He UMEeKWyo OMHOWEeHUsT K BoMpocy 3adaHusi, 6as/ibl He Haquc/isromcs, HO 3a
Hasiuyue 8 neli owubok cHumaemces 1 6asn
OTBeT BK/IOYAET B Ce65 BCE Ha3BaHHbIE BbILLE 3/1IEMEHTbI U HE coaepxumTt 6roornYecKnx onobok- 3 bannia
OTBeT BK/IOYAET B CEOSA TPpW N3 Ha3BaHHbIX BbllUE 3/IEMEHTOB, KOTOPbIE HE coAepXaT 6roIornYeckux onoboK -2 banna
OTBeT BK/IOYAET B CebS OBa N3 Ha3BaHHbIX BblllEe 3/1IEMEHTOB, KOTOPbIE HE coAdepxXaTt o6uonornyeckmx owmnbok. NN BepHO
yKasaH nepBblii a1eMeHT- 1 6an
Bce vHble cuTyauun, He COOTBETCTBYHOLLME NpaBuiam BbicTaBnexnus 3, 2 u 1 6anna- 0 6annos

23. 2023. Kak MOXHO OOBACHUTb TMOJIyYEHHblEe B 3KCMEpUMEHTe pe3y/bTaTbl? 3a CYeT Kakux
PU3NONOTNMYECKNX M3MEHEHWIT B paboTe Nerkmx MOXET YyCUNINMBATbCA HaCbIWEHMe KPOBU KMCI0pPOA0oM?
Kakune Mbiwbl y NTUL, 06ecnevmBatoT gpbixaHue B nokoe?

3nemMeHTbl oOTBeTa: 1) BO3pacTaHMe KOHLUEHTpauuu YrnekKncsioro rasa B KPOBWU  akTUBMpYeT
AblXaTeNbHbIA LeHTP B npogonrosatom Mosre VAW 1)a1s HOpMasibHOTO HaCbIWEHUS KPOBY KUC/TI0POLOM
Npv NoBbIWeHun KoHueHTpaumm CO, Heo6xoanmo 60/1blue BAOXOB-BblA0X0B VT 1) KpoBb 3akuciseTcs
n3-3a n36biTka CO, 1 peLenTopbl B COCyAax aKTUBUPYOTCA ANS yHalleHUs OblXaTe lbHbIX ABUMKEHUN;

2) yBe/iM4eHne 4acToTbl AbIXxaHusa (MMHYTHOrO o6bemMa AblXaHus; KOIMYEeCTBO LUMKMIOB BOOX-BblAOX B
eIVHULY BPeEMEHN);

3) yBenyeHue rnybuHbl AbixaHus (AblXxaTeflbHoro o6bLema);

4) mexpebepHble MbllLUbl (MbILLbI TPYAHON KNETKK).

3a donosiHuUmeIbHy0 UHGhopMayuro, He UMEOUWY OMHOWEHUST K BOMPOCY 3adaHusi, 6asi/ibl HE Ha4YUC/ISIOMCS1, HO 3a Ha/slu4ue
8 Heli owubok cHumaemcsi 1 6asn

OTBeT BK/IlOYaET B ce65 BCe Ha3BaHHbIE Bbille 3/1IEMEHTbI U HE COAEPXKUT BMONOTNYECKUX OLIMBOK- 3 Banna

OTBeT BK/IIOYaET B ce65 TPU 13 HA3BaHHLIX BblLLE 3/IEMEHTOB, KOTOPLIE HE COoAepXaTt 6U0N0rMyeckux owmnobokK -2 banna
OTBeT BK/1l0YaeT B ce65 ABa 13 Ha3BaHHbIX BblLLE 3/IEMEHTOB, KOTOPbIE HE CcoAepXaTt B1oIorMyecknx ownobok. - 1 6asnn

Bce vHble cuTyauum, He COOTBETCTBYIOLLIME NpaBuiam BbicTaBneHnus 3, 2 u 1 6anna- 0 6as1/108

24. 2023(0). Ha pucyHkax rnokasaHbl BHEWHUU BUO U cxemMa BHYMPEHHE20 CMPOeHUsi CeEMeHU momMama.
Hazosume cmpykmypbl cemeHu, o0603HaudyeHHble yucppamu 1, 2, 3. V3 KaKux UCXOOHbIX K/1emMOK
obpasyromcsi amu cmpykmypbl? Ykaxume hyHKYUI Kaxool ux cmpykmyp.

AnemeHTbl oTBeTa: 1)1-3apofbill cemeHu (3apodblw); 2) obpasyeTca u3 3uroThl; 3) obecreynBaeT
passuTue byayliero pacteHus (cnopodouta); 4) 2 — CeMeHHas Koxypa; 5) dpopmupyeTcs M3 KNeTok
MOKPOBOB cems3advatka (MHTerymeHToB); 6) 3awmuiaet 3apofbill (0T MexaHW4YecKuMx MNOBpeXAeHWUH,
BbICbIXaHWS, MPOHMKHOBEHMA  MWUKpPOOpraHu3moB); 7) 3 — 3Hpgocrnepm; 8)  chopmupyeTca 13
ON/IOAOTBOPEHHOW LIEHTPasIbHON (TPUNMIOUAHON) KNEeTKU 3apoAbllleBoro Mewka, 9) obecnedvsaeT
niTaHve 3apofpllla (CogoepXuT 3anac nuTaTeflbHbIX BeLlecTB, Heob6XoAWMbIX [O/19 npopacTaHus

CeMeHN).

3a 0ornosiHUMesIbHy0 UH(hopMayuto, He UMerWyo OMHOWEHUSI K BONpocy 3adaHusi, 6a/i/ibl HE HAYUC/ISIOMCS, HO 3a Hau4due
8 Hel owu6ok cHumaemcs 1 6asin

OTBeT BK/IOYaET B Ce651 BCe Ha3BaHHbIE Bbille 3M1EMEHTbI U HE COAEPXUT BMOM0rMYeckux owmbok- 3 banna

OTBeT BK/IHOYAET B €68 6-8 13 Ha3BaHHbIX BbILLE 3/IEMEHTOB, KOTOPbIE HE CoAepPXaT 6uoornyecknx owmnbok- 2 banina
OTBeT BK/tOYaEeT B cebs 3-5 M3 Ha3BaHHbIX BbILLE 3/1IEMEHTOB, KOTOpblE He cogepxaT buonornyeckmx ownbok NI 6onee 5,
HO HEBEpPHO onpejesieHbl ABe CTPYKTYpbl -1 6ann

HeBepHO onpeaeneHbl Bce CTPYKTYpbl -0 6a1108

25. 2023(0). Kosiudecmso 6esika Muo2/106uHa B pa3HbiX Mbiluyax mesia XusomHo20 pas/siudaemcs. Npu
usydyeHuUU cepoey ymok U 2ycel 0Kasa/lioCb, 4YmMO codepaHue Muo2/l0buHa B8 CMeHKe J1eBo20
)Keslyooyka 6bl/10 BbILLE, HEM B CMEHKE paso2o. Kakosa hyHKUUsI Muo2/106uHa B8 Mbiluyax? Yem MOXXHO
06BbSCHUMB M0/1y4eHHbIU B8 UCc/1ied0B8aHuU pesy/ibmam?

AnemeHTbl oTBeTa: 1) MMOrI06MH co3daéT (noanepXxusaeT) 3anac Kucnopoga B Mbiwuax (CBA3biBaeT
KNCMOpoA4 B MbiWwuax); 2) fIeBblA Xenygoyek cokpaljaeTtcs ¢ 60NblMM HanpshKeHWEM, YeM MnpaBbiii
(BbITaNIKMBAET KPOBb B O0/bLION KPYr KpoBOOOpalweHus); 3) B CBA3M C O0/bLUMMK 3HeprosarpaTamm
NEBbIN Xenyaouyek HyxaaeTcsa B 60/blIEM KOMMYECTBE KUciopoda; 4) Ans KomneHcauuwn geduumta
Kucnopoga B /1IEBOM XesyAouke coaepXuTcsa 60blue M1oriobrHa, Yem B NpasBoM.
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3a 00rosIHUMe/IbHY0 UHGhopMayuto, He UMerWyo OMHOWEHUST K BONpPocCy 3adaHusi, 6a/i/lbl HE HAYUC/ISIOMCS1, HO 3a Ha/u4due

8 Heli owubok cHumaemcs 1 6asn

OTBeT BK/IlOYaeT B cebs BCe Ha3BaHHbIE BbILLE 3/IEMEHTbI U HE COAEPXUT BUonornyeckux owmnbok- 3 basnia

OTBeT BK/IOYaeT B ce65 3 13 Ha3BaHHbIX BbiLe 3/IEMEHTOB, KOTOPbIE HE cofepxaT Guonornyeckmx ownbok -2 baina

OTBeT BK/IHOUYaET B Ce651 2 N3 Ha3BaHHbIX BbllLE 3/1IEMEHTOB, KOTOPbIE HE cofepxaT bruonornyeckmx owmnobok. 1 6ann

Bce vHble cuTyauum, He COOTBETCTBYHOLLME NpaBuiam BbicTaBnexnms 3, 2 u 1 6anna- 0 6annos

26. 2023(0). MzsecmHo, umo 2ekmap 20-7lemHea20 COCHSIKa rnoasiowaem 8 200 00 9 MOHH va/l1eKuc/1020
easa, cekmap 60-1emHe20 — 13 moHH, 80-nemHea2o — 11 moHH. 1o npasusiam caHumapHol py6ku
MOXHO Bbipybamb MOJIbKO cmapble 0epesbsi, ocmas/isis cpedHeso3pacmHble. O6bsICHUME, Kakosa
3K0/102UYECKAsT OCHOBA 3mO20 rpasusa. YKaxume He MeHee mpéx rosioxeHul. [loyemy 0CO6EHHO
BaXHO COXpaHsimb 0epeBbsi CPeOHe20 Bo3pacma 8 NMPOMbIW/IEHHbIX palioHax U 2opodax?
AnemMeHTbl oOTBeTa: 1)cTapble fepeBbs C 60/blIE BEPOATHOCTbIO MOryT ObITb MOABEPXEHbDI
3a60/1eBaHNAM 1 MOpaXeHbl BpeanTensamn; 2) ctapble AepeBbsS B NEPBYI0 ovepedb NagatoT OT BeTpa U
nomMarT okpyxawwme; 3) Bblpybka cTapbiXx AepeBbeB MNO3BOJISET ObiCTpee pacty 6osiee MO04bIM
AepeBbsM  (YMEHbLUEHME BHYTPUBWOOBOW KOHKypeHuuun); 4) cpefHeBO3pacTHble [AepeBbs WMEHT
HanbobLUYO NoWaAb NMOBEPXHOCTU NIMCTbEB (HAUBO/bLUYIO KPOHY); 5) B NPOMbILLIEHHBLIX PEervMoHax u
ropofax BbICOKWIA YpPOBEHb COAEPXaHUSA YINEeKUCNoro rasa; 6) OHM NOTPEe6NSAT MakcuMasibHoe
KOINYeCTBO YI/1IEKMUC/IOro rasa.

3a odornosiHUMesibHyro UHthopMayuro, He UMEKWY OMHOWEHUsT K BOMpPocy 3adaHusi, 6as/ibl He Hayuc/sitomcsl, HO 3a
Hasnu4vue 8 siell owuboK cHumaemcs 1 6asi
OTBeT BK/IOYAET B ceb65 5-6 13 Ha3BaHHbIX BbllUE 3/IEMEHTOB, KOTOPLIE HE coAepXaT 6nonornyecknx owmbok - 3 basnna
OTBeT BK/IIOYAET B €6 4 13 Ha3BaHHbIX BbllLE 3/IEMEHTOB, KOTOPbLIE HE coaepXaT O1oNorMYecknx ownbokK -2 bana
OTBeT BK/IIOYAET B ce0A 3 13 HAa3BaHHbIX BbllLE 3/IEMEHTOB, KOTOPbIE HE coAepXaT B61oornYyeckux ownobok. 1 6ain
Bce vHble cuTyauum, He COOTBETCTBYHOLLME NpaBuiam BbicTaBnexnns 3, 2 u 1 6anna- 0 6annos

27. Y Jmoded eeH Kyp4asblX B80/10C HENO/IHOCMbIO OOMUHUpyem Had MpsMbIMU  B0O/l0CaMu,
2emepo3u2omsl UMEKM BO/IHUCMbIe BO/10Ckl. B nonynsyuu sodel ocmposa CesepHblli 8 Hosol
3enaHouu, cocmosiweli u3 4000 4venosek, 1480 umerom Kypyasble BO/IOChbl. PaccHyumalme 4Yacmomsl
0OMUHaHMHbIX U peyeccusHbIx assienel 8 Morny/isayuu, a makxe 4acmomsbl BCEX 2eHOMuUros, ec/u
nonynsiyusi Haxooumcsi 8 pasHosecuu Xapou-BaliHbepea. Omsem rosicHUMe. 3Ha4yeHusi 4Yacmom

asnesnel okpyasume 00 mMbICSAYHbIX 0os1el, @ Yacmombl 2eHOMUNo8- 00 comabix dosed.
AnemeHTbI OoTBeTAa:

1) KypyaBble BONIOChI NPOSABMAKTCSA TO/IbLKO B roMmo3urote AA

2) yactoTta reHoTuna AA: p? = 4000/1480 = 0,37

3) yactota gomuHaHTHoro annens: p(A) = v0,37= 0,608

4) yacTtoTta peueccusHoro annens: g(a)=1-0,608=0,392

5)uacToTa reHotuna aa: g =0,3922=0,15

6) yactoTa retepo3nroTHoOro reHotuna 2pg = 2 x 0,608 x 0,392 =0,47

OTBeT BK/IIOYAET BCE Ha3BaHHbIE BbILLE 3/IEMEHTbI U HE COAEPXUT BUOOrMYecknx owmbok- 3 banna

OTBeT BKNOYaEeT B cebs 4-5 U3 Ha3BaHHbIX BbILLE 3/1IEMEHTOB, KOTOPbIE HE cogepXaT 61MonorMyecknx owmnobok -2 Gannia
OTBeT BKNtoYaeT B ceb651 3 13 Ha3BaHHbIX BbILLE 3/1IEMEHTOB, KOTOPbIE HE CoAepXaT b1onornyecknx ownbok. - 1 6ann
Bce uHble cnTyaumm, He COOTBETCTBYIOLLME NpaBuiam BbicTaBneHnst 3, 2 n 1 6anna- 0 6asnos

28. 2023(0). lNpu cKkpewuBaHuU BbICOKO20 pacmeHuUsi moMama ¢ 08a/lbHbIMU 11/100aMu U Kap/1uKoB020
pacmeHusi ¢ OKpya/ibIMuU rsj00amMu B8C€ MOMoOMCMBO [10/1y4U/IOCh BbICOKOE C OKpya/biMu r/siooamu. B
aHa/lusupyroweM  CKkpewusaHuu  2ubpudHo20  romomcmsa  [0/ly4usioCb  Yemblpe  PasHble
eHomunuyeckue epynrel, 08€ U3 HUX cocmasusiu rno 8% om obweao Ko/uyecmsa MOMOMKOB.
Cocmasbme cxeMbl CKpewusaHull. Ykaxume 2eHomurbl, ¢heHomurbl pooumesibCKux ocobeli u
2eHomurbl, ¢beHomurbl, O00/I0 Kaxool 2pyrfnbl OMOMKOB8 B8 aHa/iu3upyrweM ckpewusaHuu.
lMocmpolime 2eHemu4eckyto kapmy 0/ yKa3aHHbIX BbILWE 2€HOB, yKaXume Ha Heli MecmorosioxeHue
Kax0o20 2eHa u paccmosiHue (B %) Mexoy HumMu. Orpedesiume mur Hac/1e0oBaHusl 2eHOB yKa3aHHbIX
BblWe MPU3HaKoBs.

CoBeT oT MassH AMUPOBHbI. [pu pelleHnn 3a4aHnii 9 COBETYIO CBOMM YYEHMKaM «BU3yaSIM3NpOBaTb»
YCNOBUA 3aaHnsa 1 Hac/efoBaHe Kaxaoro npusHaka paccMmarpusartb Mo oTAeNbHOCTU. ITO nomMoraet
ObICTpee M NpaBU/IbHO pellaTb MHOrMe TUMbl reHeTUYECKUX 3afdaHuil. A B 3afaHusX Ha cuensieHHoe
HacnefoBaHWe TMOHATb, KakMe reHbl C KakMMW CUEMMeHbl, YTO O4YeHb BadKHO Npwu onpegeneHuu
KPOCCOBEPHbIX 1 HEKPOCCOBEPHbIX raMeT B 3a4aHUAX C YNC/IOBbIMU 3HAYEHUSAMU MO NPU3HaKam.
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P 1-blA MPU3HAK X 071 1-bI MPU3HAK P BbICOKOE pacTeHe AA x KapnukoBoe pacTeHue aa
2-OM NPU3HAK 2-0M NPU3HAK oBarbHble NnoAsl BB OKpyrnble nnoaebl BB
F1 1-bIl MPU3HAK BbICOKOE pacTeHue Aa
2-OU NPU3HAK F1 OKpYyrfble nnogpl Bs

AHanu3 ycnoBuii 3agaHua: 1) Tak Kak BCe MOTOMCTBO OKa3a/l0Cb BbICOKMM C OKPYI/IbIMU NI04aMK1, 3TO
AOMWHAHTHbIE nNpu3Haky (A-BbICOKOE pacTeHue, a-Kap/nkosoe pacTeHue, B-okpyriible niogbl, B-
OBaJIbHbIE M104bl). 2)TaK Kak NOTOMCTBO eANHO0Opa3HO, 3HAYMT, POAUTENIN TOMO3UTOTHbIE. 3) Tak Kak B
pesynbTaTe aHa/IM3NPYIOLLEro CKpeLmnBaHna ANreTepo3nroTel He HabnwaaeTcsa TUNOBOe pacLuensieHe
1:1:1:1, 3HauuT, reHol cuenaeHbl ¥ NpousoLLle KpoCCUHrosep.

Cxema pelueHus 3agaym BK/IOYaeT:

1)P AblIAb X aBl/laB
BbICOKOE pacTeHune Kap/IMKoBOe pacTteHune
OBaJ1bHble N10A4bI OKpYr/ible NNoAbl

G Abl/ aBJ/

F1 AbllaB (aBlIAb) — BbiCOKOEe pacTeHune, OKpyr/ble NoAbl
2) aHanM3upyoLwee cKkpewmBaHue

P Abl/aB X abllab
BbICOKOE pacTeHue Kap/IMKoBOe pacTeHue
OKpyr/ble nnogbl OBaJIbHble N10Abl

G He kpoccosepHble Abl, aBl abl

KpoccoBepHbie AB/, ab/
F2 Abllab — BbicOKOe pacTeHue, oBasibHble Nnoabl, 42%;
aBllab — kapnivkoBoe pacteHune, okpyrnble nnogbl, 42%;
AB//ab — BbICOKOE pacTeHue, okpyrnble nnoabl, 8%;
ab//ab — kapnukoBoe pacTteHue, oBasibHble naoabl, 8%;

a 16% b HJIN A 16% B

Wi a 16% B NITN A 16% b
3)reHeTn4yeckas Kapra: . o ¢ =

Tvn HacnefoBaHUA reHOB — CLIEN/IEHHOE HacneaoBaHue.

A B A A
e o WM 11 .
[lonyckaeTcs reHeTMyeckasi CMMBO/IMKA M306paXXeHWs CLIEN/IEHHbIX TEHOB B BUAE A B Bree
Ecnn B peweHnn He ornpegeneHo cuenneHne reHoB W 3afiavya pPelleHa no cxXxemMe He3aBUCUMOro
HacneanoBaHuna, 3a 3ajaHe BbICTaB/1AETCA 0 6annos.
AnemMeHT 2 3acYUTbIBAETCH TOJIbKO npn HaUMM4YnMm n reHoTnnos, " (.beHOTl/II'IOB, n 0osan Ka)K,EI,Oi/JI rpynnsl
NOTOMKOB.
AnemeHT 3 3acynTbIBaeTCA npn Ha/inynn reHeTU4YecKomn KapTbl, YKa3aHUN Ha HEell MecCTOMOoJIOXeHus
EHOB W PacCTOAHUA MeXay HUMW B MPOLEHTax WNU MopraHupax, a TakKxke npu onpeaeneHun tuna
HacneanoBaHuA.
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	Схема решения задачи включает:
	1)P Ab//Ab × aВ//аВ
	G Ab/ aB/
	2) анализирующее скрещивание
	P Ab//aB × ab//ab
	высокое растение карликовое растение
	округлые плоды овальные плоды
	G не кроссоверные Ab/, aB/ ab/
	кроссоверные AB/, ab/
	F2 Ab//ab – высокое растение, овальные плоды, 42%;
	aB//ab – карликовое растение, округлые плоды, 42%;
	AB//ab – высокое растение, округлые плоды, 8%;
	3)генетическая карта:
	Тип наследования генов – сцепленное наследование.
	Допускается генетическая символика изображения сцепленных генов в виде
	Если в решении не определено сцепление генов и задача решена по схеме независимого наследования, за задание выставляется 0 баллов.
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