TPEHUPOBOYHBINA BAPUAHT Ne3
EI'2-2023 11O BUOJIOTI'NN

Yactes 1

Omeemamu K 3ad0anuam 1-22 saenarwmca nociedosamenrbHocHb UUPp,
Yucio unu cno6o (cnogocouemanue). Omeemul 3anuniume 6 noas OMEEMO8
6 mexcme paoomol, a 3amem nepenecume ¢ bBJIAHK OTBETOB N I cnpasa
Om HOMEPOB COOMEEMCMEYIOUIUX 3A0AHUTl, HAYUHASA C NEPBOIl K1emOoUKU,
0e3 npooenog, 3anamuix u_Opy2ux 00nOJHUMENbHLIX cuME0.108. Kasrcowiii
CUMB0O]I RUWUMmMeE 6 OMOeNbHOU KIemouke 6 COOMEEemcmeuu ¢
npueedEéHHbIMU 8 DJIAHKe 00pa3yamu.

Paccmotpute Tabmuny «buonoruss — KOMIUIEKCHas HayKa» U 3allOJIHUTE
SAYEUKY, BIUCAB COOTBETCTBYIOILNI TEPMHUH.

Paznen [TpeameT uzyyeHus
NxTuonorus W3ydyeHune KpyriopoThiX U pbid
? 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS U

peryisinun OMOJIOTMYECKHX CUCTEM Ha
OpPraHu3MEHHOM YPOBHC

OrtBeT:

HccnenoBatens pazpesall momnojaaM KOPHENI0 MOPKOBU. 3aT€M OJIHY OJIOBUHY
KOpDHEIUIO/Ia TIOMECTUJI B THUIEPTOHMYECKHM pacTBOp, a APYrylo — B
TUIIOTOHUYECKUI U toAo0x1ail 30 MuHyT. Kak H3MEHWIIOCh TYPrOpHOE /1aBICHUE
B KJIETKaX MOPKOBH, ITOMEIIEHHBIX B JAHHBIE PACTBOPHI?

Jnga  KaxnoW BEJIMYMHBI ONPEACIUTE COOTBETCTBYIOIIMN XapakTep €€
W3MCHEHUS:

1) yBennuunock

2) YMEHBIIWIOCH

3) HE UBMEHUJIOCH

3anumuTe B TaOaUIly BRIOpaHHBIE MUGPHI U1 KaxaoW BeanduHbl. Ludpsr B
OTBETE MOTYT MOBTOPSITHCS.

TypropHoe 1aBieHue B KJIETKaX, TypropHoe naBneHue B KIETKaX,
IIOMEIICHHBIX B ITIOMEIICHHBIX B
TUNIEPTOHUYECKUI PACTBOP TUTIOTOHUYECKHUI PACTBOP
Orser:
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KaxoBa mpo0KUTENPHOCTD CUCTOJIBI XKEITYI0YKOB Cep/Ila, €CIIA U3BECTHO,
YTO NMPOAOJIKUTEIBHOCTh BCEr0 CepJIeUHOTro 1uKia coctaniser 0,8 ¢, oomieit
muactoiel — 0,41 ¢, cucronsl peacepauii — 0,12 ¢? OTBeT maiite B CeKyHIax.

OTtBerT: C.

OrnpenenuTe COOTHOIICHUE TE€HOTUIIOB B TMOTOMCTBE OT MOHOTHOPHUIHOTO
CKpEIlIMBaHUSl TETEPO3UTOTHBIX TYIIKAHYMKOB B  CJIydae HEMOJHOIO
nomMuHupoBaHus. OTBET 3amMIIUTe B BUJAE IMOCIEAOBATEIBHOCTH HHUD,
MOKA3bIBAIOIINX COOTHOIIEHHWE TMOJYyYUBIINXCS TEHOTUIIOB, B TOPSAKE HUX
yOBIBaHUS.

OTtBerT:

| Paccmompume pucynok u evinonnume 3adanus 5 u 6.

Kaxoit mudpoit Ha prucyHke 0003HAYeH TEPHO/] TOKOS KISTKH ?

OtBeT:

YcTaHOBUTE COOTBETCTBHE MEXKITY XapaKTEPUCTHUKAMU M dTaNaMu KU3HEHHOTO
[IUKJIa KJIETKHA, 0003HaYeHHBIMH Ha PHUCYHKE BbImIe Iudpamu 1-4: Kk Kaxmon
MTO3HIINH, TAHHOW B TIEPBOM CTOJIOIIE, TT010€pUTE COOTBETCTBYIOIIYIO TTO3HITHIO
13 BTOPOTO CTOJOIIA.

XAPAKTEPUCTUKU OTAIIbI
A) ycunenue cuntesa 6enka u PHK 1)1
b) Brutrouaet B cebst Tpu hasb 2) 2
B) macca JIHK B kiieTke yBennuuBaeTcs BIBOE 3)3

') pacxoxJeHHe CECTPHHCKHUX XpOMaTH]l K orocam — 4) 4
KJIETKU

J1) aKTUBHBIN POCT KIETKU

E) nazwsiBaeTcs S-dazon
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3anuiure B Ta0NHILy BIOpaHHbIE HU(PHI O] COOTBETCTBYIOIIUMH OYKBAMH.

OTtBeT: ABBFI[E

BribGepute Tpu BepHBIX OTBETAa U3 IIECTHU W 3aMUIIUTE B TaOIUIy UUDPHI, O]
KOTOpPBIMHU OHU yKa3aHbl. Kakue 3 npuBeIEHHBIX XapaKTEPUCTUK OTHOCATCS K
n300paXEHHOMY Ha PUCYHKE ITpOLEcCy?

BakTtepus Knetka, coaepxalian
— uenesomn reH
BakTepuanbHas \ ey / §3
Xpomocoma

/

VHTepecylolmin red
(uenesoi ren)

AHK xpoMmocombl

1) npoucxoaut perumrkarms JJHK

2) UCTIONB3YIOTCS PECTPUKTA3BI

3) MPOU3BOJAT MAHUITYJISIIIUK C XPOMOCOMOM OaKkTepun

4) MeTO/1 KIICTOYHOM MHKCHEPHH

5) MOXeT OBITh ATAIOM MOJIYyYEHHUSI TOPMOHA OCITKOBON TPUPOIbI
6) mosryueHre PeKOMOMHAHTHOMN TUIA3MUIBI

OTBeT: Dj]

YcranoBure MOCIIEIOBATEIbHOCTh  MPOIIECCOB,  MPOUCXOASIINX B
MUTOTHYECKOM IUKIE, HauuHasg C npodaspl. 3anumure B TabIuIy
COOTBETCTBYIOIILYIO MOCJIEIOBATEILHOCTD UQD.

1) pacxoxieHre EHTPHUOJIEH K MOJIF0CaM KJIETKU

2) IIUTOKUHE3

3) pa3pylieHne MUKpOTPYOOUEK BepeTeHa EICHUS

4) ob6pazoBanue MeTada3zHOH IIIAaCTHHKU

5) mpukperieHre HUTeN BepeTeHa JIeJICHUsI K IEHTpOMEpPaM XpoOMOCOM
6) IBIKEHUE XPOMOCOM K SKBATOPY KIETKH

Omer [T T TT]

BioFamily



Paccmompume pucynok u evinoanume 3adanusa 9 u 10.

10

Kakum HOMCPOM Ha PUCYHKC 0003HaUeHa ceMEeHHas qcurys ¢ ceMs3adyaTkamMu?

OrtBeT:

VYcTaHOBUTE COOTBETCTBHE MEXKIY XapaKTEPUCTUKAMU U CTPYKTypamu,
0003HaYeHHBIMH Ha PUCYHKE BbIlIe upamu 1-4: Kk KaxKI0H MO3UILINUU, TAHHOM
B IEPBOM CTOJIONE, MOAOEPUTE COOTBETCTBYIOIIYIO TO3HUIMI0 HU3 BTOPOTO

croJoIia.

XAPAKTEPUCTUKHA

A) HeoOXoauMa JIJIs TIOCTHOIKCHMS sinekneTkn 1) 1

CIiepMHUEM

b) oOpa3yeTcst B My>KCKO# IITUIIIKE

B) conepxuT 3amac nuTaTeabHbIX BEIIECTB
I') cnuBaeTcst co cnepmuem

J1) nepeHoCUTCsl BETPOM MPU OMbLICHUU
E) umeer Bo3nyuiHbie MEUIKH

2) 2
3)3
4) 4

CTPYKTVYPEHI

3anumurTe B TaOJIUIly BEIOpAaHHBIE UG PHI IO COOTBETCTBYIONIUMHU OyKBaMHU.

OtBer: [ A

b

B

r

A

E
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BriO6epute Tpu BEpHBIX OTBETAa M3 IIECTHU W 3aMUIIUTE B TaOIUIy UUDPBHI, 10]
KOTOPbIMM OHHM YyKa3aHbl. Eciu B mpouecce 3BOJIOUMM Yy PacTeHUS
chopMHpOBaJICs IIBETOK, N300paKEHHBIN HA PUCYHKE, TO JUJISl ATOTO PaCcTEHUs

XapaKTePHBbI:
g A A

1) mI0ABI C BRICOKUM COJICpKaHUEM Oeska
2) HEeYMOPSAJOYCHHOE PACIIOJIOKECHUE

MPOBOSIUINX ITYYKOB B cTEOIIE 0
3) YMCIIO JIEMEHTOB IBETKA KPATHO TSTH
4) napajsienbHOe )KUITKOBAHHE JINCTHCB T

5) HaM4Ke ABYyX CEMAI0JICH B CEMEHU
6) MouKoBaTast KOpHEBask CUCTEMA

OrtBer: [Dj

YcranoBure MOCJICAOBATCIIBHOCTE CUCTCMATHYCCKUX I'PVYIIIL, HAYUHAA C CaMOTO
HHU3KOT'O paHTa. 3anumuTe B Ta6HHIIy COOTBCTCTBYHOHITYIO ITOCJICIOBATCIbHOCTD

udp.

1) JIBynosibHbBIE

2) Jlox

3) JloxoBbie

4) Po3o1BeTHBIC

5) IIBeTKOBBIE

6) Jlox uHAMACKHI

Oser T T [T ]

Kakoit mudport Ha pucynke o0003HAUC€HAa CTPYKTypa, NPHUAAMOIIAS KOCTH
MPOYHOCTh U POopMHUpYyeMasi KOCTHBIMU IJTACTUHAMU ?

OTtBerT:
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Y CcTaHOBUTE COOTBETCTBHE MEXKAY XapaKTEPUCTHKAMHU U CTPYKTypamHu KOCTH,
0003HauYECHHBIMH Ha PUCYHKE BhIMIe udpamu 1-4: Kk KaxKI0H MO3UIINN, JTaHHOU
B IEPBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO TO3HUIIMIO M3 BTOPOTO
cTOJIOIIA.

XAPAKTEPUCTHUKUA CTPYKTYPBI
A) 3amacaer KUpPOBYIO TKaHb 1)1
b) xpsimeBast mpocioiika 2) 2
B) yuactByeT B KpOBOCHA0KEHUH KOCTH 3)3
I') ryGuaToe BemecTBO 4) 4

J1) coiepUT KpacHbI KOCTHBIM MO3T
E) oGecneunBaeT pocT KOCTH B TOJIIUHY

3anuiurTe B Ta0JIMIly BbIOpaHHbIE U PHI 10 COOTBETCTBYIOIIMMU OYKBaMHU.

OrtBeT: ABBFHE

Bribepute Tpu BEpHBIX OTBETa M3 LIECTH U 3aMUIIUTE B TaOIUILY
U@ psl, O] KOTOPHIMU OHU YKa3aHbl. Kakue mpu3HaKku XapaKTepHbI
JUIsl TKAHU, IPECTaBICHHOW Ha PUCYHKE? \ \

1) omHOsIIEPHBIC KIETKH ‘
2) BXOJISIT B COCTAB CTECHKH JKEJIy/IKa ﬂ“
3) HHHEPBHUPYETCS BEreTATUBHON HEPBHOM CHCTEMOI [

4) OBICTPO COKpAIIaeTCs U
5) KJIETKH UMEIOT MOTIEPEUHY0 UCUEPUCHHOCTh L, /
6) KIIeTKH MHOIOSIIEPHBIE !

OrtBer: [[D

YcraHOBHTE MPAaBUIIBHYIO IIOCICAOBATEILHOCTD COMOAYMHEHUS CTPYKTYD,
HayWHasg C HAWUMCEHBIICH. 3amuIIuTe B TaONMI[y COOTBETCTBYIOIIYIO
MOCJICI0BATEIBLHOCTD ITU(D.

1) anmpBeona
2) OpoHX

3) 6ponxuoia
4) aruHyC

5) nerkoe

OTBGTI“““
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Bri6epure Tpu npeasioxKeHus, B KOTOPBIX AaHbl OMCaHUs NPU3HAKOB, KOTOPHIE
MOYHO HCIIOJIB30BaTh IPH IPUMEHEHMH SKOJOIMYECKMX IIPU3HAKOB BUA Eax
yIIACTHIN. 3aMUIIUTE B TAOJULY HUQPPBHL, TOJ KOTOPHIMUA OHU YKa3aHBI.

(1)Ex ymacTeiii — oOuTaTenb MyCThIHb, MONYNYCTHIHb U cTemeill. (2)Ha
Teppuropun Poccun Bctpeuaercs o Hu30BbeB J{oHa 1 I10BOIDKCKHX cTenen 10
O6u, a Tawke B HoBocubupckoit obOmactu. (3)Yimacteiii &XK 3aMETHO
IPOBOPHE OOBIKHOBEHHOT'O €Xa: B Cllydae OMAaCHOCTH OH CBOPAYMBAETCS B
map HEOXOTHO, OOBIYHO TOJBKO TMOATHOAET TOJOBY BHU3 W IIHIIHT.
(4)Ymactelii &K BceAleH, HO TPEANOYUTAET KUBOTHBIE KOpPMa, OCHOBY
palroHa COCTaBISIOT HACEKOMbIC, 0COOCHHO XyKH. (5) AKTHBEH B TEMHOE
BpeMsl CYTOK (32 HOYb MOXET MPOUTH 10 7-9 KM), IeHb MPOBOAHWT B HOpE.
(6)OTiim4aercss OT OOBIYHOTO €Ka OOJNBIIUM Pa3MEpPOM YIIHON pPaKOBUHBI:
JUIAHA €T0 YIIEH 10 S CM.

OrtBeT: D:D

BBI6€pI/ITC TPH BECPHBIX OTBCTA U3 MICCTHU U 3aIIUIIUTC B Ta6JII/IIIy III/I(l)pI)I, o
KOTOPBIMH OHHU YKA3aHBI. KocHbiM BCIICCTBOM 6I/IOC(1)GPBI SABJISIFOTCS .

1) riuHa
2) yrojn
3) mi

4) rpaHuT
5) mousa
6) mecok

OrtBerT: [[D

YcTaHoBUTE COOTBETCTBHE MEXKAYy CTagusIMU aHTPONOreHe3a M UX
XapaKTePUCTUKAMU: K KaXKI0W TO3UIINH, TAHHOW B TIEPBOM CTOJIOIE, MOA0epuTe
COOTBETCTBYIOIIYIO MTO3UIIMIO U3 BTOPOI'O CTOJIOIA.

XAPAKTEPUCTHUKA CTAOUA
A) ucnonp30BanuCch pyousa u ckpedia 1) muTexaHTpoI
b) Bo3HMKIH 3a4aTKK peun 2) KpOMaHbOHEII

B) npencraBuTenu muiyd ogexay

I') ucnonb30BaIUCh HOXKU U KOIIbSI

J1) Morau pa3BOJAUTh OTOHB U MOAAEPKUBATH €TI0
E) BungoBoe HazBanue — YenoBek pa3yMHbIi

3anummuTe B TaOAUIYy BbIOpaHHbIE HU(PPHI MO COOTBETCTBYIOIIMMHU OYKBaMHU.

OtBeT: A|B|BI|T[O]E
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VYcTaHOBUTE TOCIENOBATENBHOCTD 3TANOB ABOJIIOIMM PACTEHHM, HAuMHAs C
HanOoJiee IPeBHUX MpEACTaBUTENEH. 3anUIIUTE B TaOIUIy COOTBETCTBYIOIIYIO
MOCJIeI0BATEILHOCTD U(P.

1) nosiBIIeHHE TUCTHEB

2) TOSIBJICHUE TIJIOJIOB U I[BETKOB

3) BBIXOJ pacCTEHUI Ha CYIIY

4) nosiBJICHUE KOPHEH

5) mepexoJ1 K CECMEHHOMY Pa3MHOKCHHIO

OTB@TC““"

[Ipoananusupyiite Tabauiy «I OpMOHBI YeslOBEKay. 3aMOJHUTE MYCThIE SUYESHKU
TaOJIUIIbI, UCIIOJIB3YS AJIEMEHTHI, IPUBEIEHHBIC B CIIUCKE. JJIs1 KXo sTuehKu,
0003HaYeHHOW  OyKBOM, BBIOEPUTE COOTBETCTBYIOIIMH  BJEMEHT U3
IPEMJIOAKEHHOTO CIHCKA.

>K€J'I€3a, BBIACTIAOIIAasA

I'opmon Ponb ropmona
TOPMOH
Perymupyer
Bazonpeccun (b) peabdcopOIIMIo BOBI B
KaHaJblax HePpoHa
Tupokcun
. UTOBUIHAS A
(TeTpaliOATUPOHUH) i A (A)
Peryisiuust nuupkaaHbIx
(B) [IumkoBuHAS YIALUL IWIpXan

PUTMOB

CHUCOK 3JIEMEHTOB:

1) MenaHuH

2) TATIOTaJIaMyC

3) 3amMImaeT OT OKUCICHUS (PEPMEHTBI, OTBETCTBCHHBIC 32 CHHTE3 aHTUTEI
4) KIEeTOYHBIN TICHTP

5) rumodus

6) MECTHOHUH

7) yckopsieT 0OMEH BEIIIECTB

8) menmatoHuH

3anuimunTe B TaOJIUIy BEIOpAaHHBIE UG PHI IO COOTBETCTBYIONIUMHU OYKBaMHU.

OtBer: AlB|IB

BioFamily
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[Ipoananu3upyiite rpaduk «CpaBHEHHE HACBIIIEHHOCTH TI'e€MOINIOOMHA
KHCJIOPOJIOM Y IIJIO/Ia U MaTEPU».
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1) HachIlIeHHOCTh TE€MOIJIOOMHA KHCIOPOAOM Y IUIOAA BBINIC OJarogaps
HAJIMYUIO (PETAIBHOTO FeMOTJI00MHa.

2) Ilpu pocTwkeHWH JaBieHUs Kuciopoaa, pasuoro 100 mm. pr. cT.,
SPUTPOLIUTHI JTOMAIOTCS.

3) HacpltieHHOCTh TeMorioOnHa KHCIopoaoM 1o 80% y Iioga JOCTHraeTcs
IIpY MEHBILIEM B MOJITOPA pa3a AaBICHUH KUCIOPO/Ia, YEM Yy MaTEpH.

4) Tlpu yBenuueHUHW JaBJICHHS KHCJIOpOAa B JBa pa3a HACHIIIEHHOCTh
reMorjao0rMHa MaTepy KUCIOPOIOM BCEr/ia YBEIMYUBAECTCS B TPH pasa.

5) [pu naBieHUH KUCIOPOa, paBHOM 80 MM. PT. CT. Y MaTepH HACBIIICHHOCTD
remMorjo0rHa KuciopoaoMm npesbimiaet 90%.

BriGepute Bce yTBepKIAEHUS, KOTOPHIE MOKHO C(HOPMYITUPOBATH HA OCHOBAHHUH
aHaIM3a MPEeCTABICHHBIX JAHHBIX. 3AITUIINTE B OTBETE MU(PHI, O] KOTOPHIMU

yYKa3aHbl BHIOPAHHBIC YTBEPKICHUS.

OrtBeT:

Qg BioFamily



Yacts 2

Jlna 3anucu omeemos Ha 3adanusa mou yacmu (23-29) ucnonv3yiime
Bb/IAHK OTBETOB Mo 2. 3anumiume cnavana nomep 3aoanusn (23, 24 u
m.o0.), a 3amem pa3zeépHymulii omeem Ha He2o. Omeemul 3anucvleaiime
uémko u pazéopuueo.

‘ Ilpoyumaiime onucanue 3xcnepumenma u evinoanume 3a0anusn 23 u 24. ‘

W3BecTHO, YTO B TPOMMYECKHX JiecaX OYEHb PEAKO BCTPEYAIOTCS POIIH,
COCTOSIIIME M3 JEPEBbEB TOJBKO OJHOro Bujaa. McienoBarenu BbICaguiid B
polIe, COCTOALIEH M3 OAHOIO BHJA JEPEBbEB, JBa CaXEHLA LEApEIbl —
pacTeHus, He SBISIOIIEr0Csl MECTHBIM BUIOM. OJIUH cakeHel ObLT 3alUIIEeH OT
MypaBbeB OapbepoM, a Japyroili — Her. McciemoBatenu HaOmonanu 3a
aKTUBHOCTHIO MYPaBbEB Ha JIUCTHSAX CAXKEHIIEB LEAPENbl U U3MEPSIN YYaCTKU
MEPTBOW TKaHU JIUCTA MO MPOLIECTBUU CYTOK. [Ipy 3TOM JUCTBS HE MOenaIUCh
KaKMMHU-TUOO >KMBOTHBIMHM, a OTMHpAjd TMOJ JEHCTBHEM XHUMHUYECKOTO
BellecTBa. Pe3yabTaThl OTpa)KeHbI Ha UarpamMmme.

=
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—
N
|
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|
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Mnolwaab OTMepLUEi YacTK
nucta (cM?) yepes CyTKH

HesalUULLEHHble SallULLEHHbIe

Kakyro HyneByto rumote3y* cMor chopmymupoBaTh HCCIEIOBATENb TMEPE
MOCTaHOBKOM dKkcniepuMenTa? OOBICHHUTE, AT YETO B IKCIIEPUMEHTE MPUHUMAI
Y4acTHE Ca)KEHEIl, MOJHOCThIO 3alllUIEHHBIM 0T MypaBbeB? Ilpenmomnoxure,
[IOYEMY JIMCThS LieApeNbl OTMUpain. Ha OCHOBaHMHU SKCIIEpUMEHTA CHACTIANUTE
BBIBOJI O TOM, KaK B TPOMHKAX (POPMUPYIOTCS POITH PACTEHUN OJTHOTO BHJIA.

* Hynesas cunomes3a — NPUHAMAEMOC 110 YMOJIYAHHIO TPEIITOIONKCHUE, UTO
HE CYIIECTBYET CBSI3M MEKIYy JBYMsS HaOJIIOJacMbIMH  COOBITHSIMH,
(dheHOMeHaMU.

[IpoaHanmM3upylTe HKCOEPUMEHT U OIMIIUTE, KAKUE B3aMMOOTHOLICHUS
HaOJIIOJIAl0TCST MEXAY PacTEHUSIMU OJIHOTO BHAA, OOpa3yIoIMMHU POUIU, U
MypaBbsiMU. OTBET MOSCHUTE.

' BioFamily



25

27

Paccmotpure anextponHyto mukpodororpaduro. Kakoit opraHoun Ha Hel
n3o0paxeHn? W3BecTHO, YTO OH OKpPYXEH OJIHOM MEMOpPaHOM, COIEPKUT
(bepMeHTBI, KOTOPBIE OTIIEIUISIOT aTOMBI BOJIOPOJA OT Pa3IMYHbIX CYOCTPaTOB
U MEPEeHOCAT MX Ha KUCIOpOoA, 00pa3ys MEpeKUCh BOAOPOJA. JTO BELIECTBO
AJIOBUTO, HO opraHouj] He noBpexaaercsa uM. [louemy? B nanHom opranoumae
TAaK)K€ MOXXET MPOUCXOJUTh OKUCIEHUE >KHPHBIX KHUCIOT C O0Opa3oBaHUEM
anetui-kodpepmenta A. Ha ocHoBanuu 3710l MH(pOpMAIIMU MPEANOTIOXKUTE, C
KAKUM KJIETOYHBIM OPraHOMIOM MPOCTPAHCTBEHHO M (DYHKIIMOHAJIBHO CBSI3aHA
n300pakeHHas Ha MUKpodoTorpaduu cTpykTypa KiaeTku. OTBET NOSACHUTE.

Bo MHOrmx ciydasix TOBBIIIEHHWE KOHIICHTpalUuu (UTOTOPMOHA JTHUJICHA B
IJI0JaX 3aIyCcKaeT NpOolecchl MX co3peBanus. Hampumep, npu o6paboTke
IUIOJIOB J3THJIEHOM B HHUX MPOUCXOAUT (HEPMEHTATUBHOE paCIICIICHUE
KOMITIOHEHTOB KJIETOYHBIX CTEHOK, MpeoO0pa3oBaHUE Kpaxmalia U KHCIOT B
caxapa. Taxke mioapl mpuoOpeTaroT oKpacky u 3anax. OObsICHUTE, TOYEMY ITH
MIPOLIECCHI ICIAIOT IJI0IbI 00JIee MPUTOIHBIMU JJIS TOeAaHus.

Ha pucyHkax n300pakeHbl PEKOHCTPYKIIHS U CKEJIET TUKTAaaJInKa, OOUTABIIIETO
Ha 3emiie 380 MIIH JIeT Ha3al.

\
\Ji %\)\\\\ \m\mm e

N
e - . v o
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Ucnonw3ys ¢pparmeHT «I'€0XpOHOIOTUUECKOM TabJIUIIb», ONPEIENUTE, B KAKOU
9pe U KaKOM IMEpUojJie OOUTANO0 JTaHHOE MUBOTHOE. JTO MKUBOTHOE HMEET
NPU3HAKK JBYX KJIacCOB, IOCIEJOBATENIbHO CPOPMUPOBABLUIUXCS B XOE
spomonmu. HaszoBuTe 5TM Kiaccel. Kakue dYepThl BHEWIHETO CTPOECHHUS
MO3BOJISIIOT OTHECTH U300paXKEHHOE JKUBOTHOE K 3TUM KJlaccaM?

I'eoxponosiornyeckasi TadJuLa

Opb1 ITepronsl
Ha3zBanue u Bospact Ha3zBanue u
IPOJOJIKUTENIBHOCTD, | (Ha4ajo 3pbl), MIPOJIOJKUTENBHOCTD,
MJIH. JIET MJIH. JIET MJIH. JIET

UerBepTUuHbIH, 2,58

Kaiino3soiickas, 66 66 Heoren, 20,45

ITaneoren, 43

Menosoii, 79
Me3so3zoiickas, 186 252 FOpckuit, 56

TpuacoBsiii, 51

[Tepmckwuii, 47

Kamennoyromnbusiii, 60

JeBoHnckuii, 60

ITameo3soiickas, 289 (541
Cunypuiickuii, 25

OpnoBukckui, 41

KemOpuiickuii, 56

B kapuorture ko3w1 60 xpomocoM. OnpeaenTe KOJIMIECTBO XPOMOCOM B KIIETKE
MPU OBOTE€HE3€ Y CAMKHU B KOHIIE 30HBI PA3MHOKEHHUS M B KOHIIE 30HBI POCTA.
Kakoii Buj nmemeHusi KJIETOK HaOmomaeTcss B 30He pa3sMHOkeHHs? KakoBo
3HAYCHHUE ATOr0 BUJA JICJICHUS B JaHHOM Ciydae?

Ha X- u Y-xpomocomax 4yenoBeKka CylIECTBYIOT ICEBIOAYTOCOMHBIE YYaCTKH,
KOTOpbIE COJIEpKAT ajlJIeNId OJIHOTO T'€HA, U MEXK]ly HUMHU MOKET IIPOUCXOIUTh
KpoccuHroBep. OAmH W3 TakuxX TEHOB BBI3BIBACT (POpMUpOBaHHE OOIICH
LIBETOBO ClIenOThl. PeriecCuBHBIN alljieslb KypUHOM CIeNOThl (HOYHOM CIEMOTHI)
HaclleyeTcsl CLUEIUIeHHO ¢ moJjioM. JKeHIIMHa, MMeErIas OOUlyl0 LBETOBYIO
CIENOTY U KYypHHYIO CIENOTy, BBIIUIA 3aMyX 3a MYXYHHY O0€3 JTUX
3a007€BaHUI, MaTh KOTOPOTO CTpajajia oOIlel [BETOBOM CIEMOTOM.
Ponusiasics B 3Tom Opake 104b 0€3 yKa3aHHBIX 3a00J1€BaHU BBIIILIA 3aAMYK 32
MYKYMHY, CTpaJaroilero oOIled [BETOBOM CJIENOTOW, HO HE HMEIOUIEro
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KypuHOU cienoTbl. COCTaBbTE CXEMBI perieHus 3aaauu. OnpeneanTe rTeHOTHITHI
ponuTeeii ¥ TeHOTHIBI, (PEHOTHIIBI, TTOJI BO3MOXKHOTO TTOTOMCTBA. BO3MOKHO
JU POXACHUE B IEPBOM Opake ChbIHA, CTPAJAIONIETO JBYMS Ha3BaHHBIMU
3a0oneBanusiMu? OTBET MOSICHUTE.
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TPEHUPOBOYHBINA BAPUAHT Ne3
EI'2-2023 11O BUOJIOTI'NN

Cucrema oueHUBAHUA YK3aAMEHALMOHHON padoThI 10 0MOJIOTHH
Yactsp 1

[IpaBuibHOE BBITIOTHEHHE KaX0TO U3 3a1anuil 1, 3, 4, 5, 9, 13 ouenuBaercs 1
O0ayioM. 3ajaHue CUMTAETCS BBINOJIHEHHBIM BEPHO, €CJIM OTBET 3aluCaH B TOU
dbopme, KOTOpas yKa3aHa B MHCTPYKIMU IO BBIMOJHEHHUIO 3a/IaHUS, U TOJHOCTHIO
COBITIaJaeT C ATAJOHOM OTBETA.

[TpaBuiabHOE BBINOJHEHUE KAXKI0TO0 U3 3aanuii 2, 6, 10, 14, 19, 21 ouenuBaercs
2 Oamnamu. 3ajlaHW€ CUMTACTCS BBIMIOJIHEHHBIM BEPHO, €CJIM OTBET 3aluCaH B TOU
dbopme, KOTOpasi yKazaHa B MHCTPYKIIMU IO BBIMOJHECHHUIO 33/IaHUS, U TOJHOCTHIO
COBIIaJaeT C ATAJOHOM OTBETA: KaXJbIM CHMBOJI B OTBETE CTOMT Ha CBOEM MeECTe,
JIUIITHUE CUMBOJIBI B OTBETE€ OTCYTCTBYIOT. 1 Oasl BBICTABISETCS, €CIU Ha JII0OOH
OJIHOM TO3MIIMK OTBETA 3allMCaH HE TOT CUMBOJ, KOTOPHIA MPEACTaBICH B ATAJIOHE
orBeta. Bo Bcex apyrux ciywasx BbicTaBisgercs 0 OamioB. Eciam kommdecTBo
CHUMBOJIOB B OTBETE OoJibllie TpeOyeMoro, BeicTaBisieTcs: 0 6auioB BHE 3aBUCUMOCTH
OT TOT0, OBUTH JIM YKa3aHbl BCE HEOOXOMMBbIE CHMBOJIBI.

[IpaBunbHOE BBINIOJIHEHHE Kaxaoro w3 3amanuu 7, 11, 15, 17, 18, 22
orleHuBaeTcs 2 OamnaMu. 3aJlaHUE CUMTAETCS BBITIOJHCHHBIM BEPHO, €CJIM OTBET
3amucaH B ToM ¢opme, KOTopas yKa3aHa B MHCTPYKIIUHU T10 BBITIOJTHEHUIO 3a/IaHMS,
KaXJIbI CHUMBOJI TIPUCYTCTBYET B OTBETE, B OTBETE OTCYTCTBYIOT JIUIIIHUE CUMBOJIBI.
[Topsinok 3amucu CHMBOJIOB B OTBETE 3HAUYCHUS HE UMeEeT. | Oajul BRICTABIIACTCS, €CIU
TOJIbKO OJIMH U3 CUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET ATAJIOHY (B TOM
YUCJIe €CTh OJIUH JIMIIHUN CUMBOJI HApSIAY C OCTAIBHBIMU BEPHBIMHU) WJIU TOJIBKO
OJINH CUMBOJI OTCYTCTBYET; BO BCEX JPYTUX CIydasx BbicTaBisgeTcs () 6ayos.

[IpaBusIbHOE BBHITIOJIHEHUE Ka)XAoro w3 3amaHuit 8, 12, 16, 20 oneHuBaeTcs 2
Oaytamu. 3ajaHWE CUYMTACTCS BBITIOJHEHHBIM BEPHO, €CJIIM OTBET 3allMCaH B TOM
dbopme, KOTOpast ykazaHa B MHCTPYKIHMH IO BHITIOJIHCHUIO 3aJaHUs, U TOJHOCTBIO
COBITaJAaCT C ATAJOHOM OTBETA: KAKJBIM CHMBOJI B OTBETE CTOMT Ha CBOEM MECTE,
JUIITHAE CUMBOJIBI B OTBETEC OTCYTCTBYIOT. | Gajut BBICTABIIICTCS, €CJIM Ha He Oojee
YeM JIBYX TMO3UIMAX OTBETA 3alKMCaHbl HE T€ CUMBOJIbI, KOTOPHIE MPEACTABICHBI B
aTajoHe oTBeTa. Bo Bcex Apyrux ciydasx BeictaBisercs 0 6amioB. Eciau konudecTBo
CHMBOJIOB B OTBETE MPEBBIIIACT KOJIUISCTBO CHMBOJIOB B 3TAJIOHE, TO OaJIT 32 OTBET
YMEHBIIIAeTCs Ha 1, HO HE MOXKET cTaTh MeHblIe 0.
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Homep IIpaBuIbHBINA OTBET Homep IIpaBU/IBHBIN OTBET
3ajaHus 3aJaHusd

1 dbusuosorus 12 623415
2 21 13 5

3 0,27 14 413223
4 211 15 123

S) 6 16 13425
6 432142 17 145

7 256 18 146

8 156432 19 112222
9 5 20 31452
10 214311 21 758
11 135 22 35

Q%‘g BioFamily




Yacrtp 2
Kpurtepuu oueHMBaHus BBINOJTHEHHUS 32IaHUM ¢ Pa3BEPHYTHIM OTBETOM

‘ Ilpouumaiime onucanue 3xcnepumernma u evinoanume 3adanusn 23 u 24. ‘

M3BecTHO, YTO B TPOMHUYECKHUX JIECaX OYEHb PEAKO BCTPEYAIOTCS POIIH,
COCTOSIIIME M3 JEPEBBEB TOJBKO OXHOro BHza. McienoBarenu BbICagiId B
polie, COCTOALIEH W3 OAHOIO BHJA JEPEBbEB, JBa CaXEHLA LEApPEIbl —
pacTeHus, He ABJSIOIIEr0Csl MECTHBIM BUAOM. OJIMH cakeHel ObLT 3alUIIEeH OT
MypaBbeB OapbepoM, a Apyroili — Her. HMccienoBatenun HaOmoganu 3a
AKTUBHOCTBIO MYPaBbEB Ha JIMCTHAX CAXKEHIIEB LEAPETbl U U3MEPSUIA YYACTKH
MEPTBOW TKaHU JIUCTA MO MPOLIECTBUU CYTOK. IIpy 3TOM TUCTBS HE MoenaIuch
KaKUMHU-TUOO >KMBOTHBIMHM, a OTMHpajd TMOJ JCHCTBHEM XUMHUYECKOTO
BellecTBa. Pe3yiabTaThl OTpa)KeHbI HA AUAarpamMmme.

i
()]

3
N
|

(00}
|

N

rnowaab OTMepLUen YacTu
nucta (cM?) yepes CyTKK

HesallUWLéHHble sallyULLEHHbIe

Kakyro nHyzneByto rumorte3y® cMor chopmymupoBaTh HCCIENOBATENb IMEpeE]
OCTaHOBKOM dKcriepuMenTa? OObICHUTE, IJIs 4YETO B IKCIIEPUMEHTE IPUHUMAI
Y4acTHE Ca)KEHEIl, MOJHOCThIO 3alllUILIECHHBIM 0T MypaBbeB? Ilpenmomnoxure,
MOYEMY JIMCThs LieApesbl OTMUpanu. Ha oCHOBaHMUM 3KCHiEpUMEHTa CHEIANTe
BBIBOJI O TOM, KaK B TPOIHUKAX (POPMUPYIOTCS POIIU PACTCHHUM OHOTO BUA.

* Hyneeas cunomesza — TPUHAMAEMOC 110 YMOJIYAHUIO MPEIIOJIOKCHHUE, YTO
HE CYIIECTBYET CBSI3M MEXKIY JBYMS HaOJIIOJacMbIMH  COOBITHSIMH,
(heHOMeHaMU.

ConepxxaHue BepHOT0 0TBETA U YKa3aHMS 10 OLEHUBAHUIO baaabt
(omyckaroTcsa UHbIE POPMYIUPOBKHU OTBETA, HE UCKAXKAIOIIHUE €TO
CMBICJIA)

DJIeMEHTHI OTBETA!
1) HyneBas rumoTte3a — IUIOMIAAb OTMEPIINEH YacTh JIUCTa HE
3aBUCHUT OT TOTO, 3aIIUIICHBI PACTCHUS OT MYPaBbEB WJIH HET;
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2) 3alUIICHHBIA Ca)KEHEI MO3BOJIWI YCTAHOBHUTh, OOBSICHSICTCS JIN
OTMHpAHUE JUCTHEB BIUSHUEM MYPaBbEB WM KaKOM-IHOO Apyrou
IIPUYHHOM,

3) MypaBbM BBOAWIM B  JIMCThS HE3AUIUIICHHBIX CAKEHIIEB
MYpPaBbUHYIO KHACIIOTY;

4) MypaBbHHasl KMCJIOTa BbI3bIBaja OTMUPAHUE JTUCTHEB;

5) pouu pacteHuid OAHOTO BHU1a (GOPMUPYIOTCA U3-32 YHUUTOXKECHUS
MYpaBBbSIMH JIEPEBBEB IPYTUX BUJIOB.

3a dononrnumenvHyio ungopmayuio, He UMerowWyo OMHOUEHUS]

K 80npocy 3a0anus, 6ai1bl He HAYUCTAIOMCS, HO 3d HATUYUe 8 Hell
owubok chumaemces 1 bann

OTBeT BKIIIOYAET B ce0sl BCe M3 HA3BAHHBLIX BEIIIE DJIEMEHTOB U HE 3
COJICP>KUT OMOJIOTHYECKUX OMIMOOK

OTBeT BKJIIOYAET B CeOsl UEThIPE U3 HA3BAHHBIX BBIIIC DJIEMEHTOB U 2
HE COACPKUT OUOJIOTUUYECKUX OITUOOK

OTBeT BKJIIOYAET B Ce0s1 TP U3 HA3BAHHBIX BHIIIE 3JICMEHTOB OTBETA 1

U HE COACPKUT OUOJIOTUYECKUX OITUOOK
NJIN BepHo yka3aH nepBbIi DJIEMEHT

Bce unble cutyannm, He COOTBETCTBYIOUIME MPABUIIAM BbICTABIICHUS 0
3,2 u 1 6anna

Maxcumanvusiu 6aun 3

[Ipoananu3upyiiTe SKCHEPUMEHT W OMNUIINUTE, KaKUe€ B3aHMMOOTHOIICHUS
HAOTIOAI0TCS MEXAY PACTEHHUSIMH OJIHOTO BHJIA, OOPa3yIOUIMMH POIIH, U
MypaBbsiMH. OTBET MOSICHUTE.

ConepxxaHue BepHOT0 0TBETA U YKa3aHMS 10 OLEHUBAHHUIO banbl
(momyckaroTcs uHble (OPMYITUPOBKH OTBETA, HE UCKAXKAIOIIHNE €TO
CMBICJIA)

DJIeMEHThI OTBETA:

1) Mexmy pacTeHHsMH, OOpa3yIOUMMU pOIIU, U MYypPaBbIMHU
HaOIr0gaeTcs CUMONO3;

2) pacTCHHsI 1 MYPaBbH IOJYYAIOT ITOJIB3Y OT B3aUMOOTHOIIICHHIA;,
3) MypaBbH YCTPaHSIOT KOHKYPEHTOB JIEPEBbEB (CHUMKAIOT
KOHKYPEHIIMIO MEKly PACTEHUSIMH );

4) pomM pacTeHUH OMHOrO0 BHUAA SBISIOTCS MECTOM OOHTaHUS
MYypaBbEB.

3a OononnumenvHyo ungopmayuio, He UMEIOWYH) OMHOWEHUS K
gonpocy 3a0anusi, OALIbLI HEe HAYUCTAIOMCA, HO 34 HAAudue 8 Hell
owubok chumaemces 1 bann

OTBeT BKJIIOYAET B ceOs BCE M3 HA3BAHHBIX BBHIIIE AJIEMEHTOB, HE 3
COAEPKUT OMOJTOTHYECKUX OIMHUOOK
OTBeT BKJIIOYAET B c€0s TPU U3 HA3BAHHBIX BHIIIE AJIEMEHTOB U HE 2

COAEPKUT OMOJOTHYECKUX OIMHUOOK
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OTBeT BKIItOYAET B ce0s /1Ba U3 Ha3BAHHBIX BBIILIE AJIEMEHTOB OTBETA 1
1 HE COJIEPKUT OMOJIOTMYECKUX OMIMOOK
Bce unble cuTyainmm, He COOTBETCTBYIOLIME MPABUIIaM BbICTABICHUS 0
3,2wul 6anna

Maxcumanvuvlii 6aun 3

Paccmotpute snektpoHHyro Mukpodororpaduio. Kakoit opranoun Ha HeH
n3o0paxeHn? WM3BeCTHO, YTO OH OKpPYXEH OJIHOM MEMOpPaHOM, COIEPKUT
(dbepMEeHTBI, KOTOPBIE OTHIEIUISIOT aTOMbI BOJIOPO/Ia OT Pa3IUYHBIX CYOCTpaTOB
U MEPeHOCAT UX Ha KUCIOpOJ, 00pa3ys MEepeKUCh BOAOPOJA. DTO BELIECTBO
SIZIOBUTO, HO OpraHouj He moBpexaaeTcs uM. [louemy? B ganHom opranouse
TAaKK€ MOJXKET MPOUCXOJUTh OKHCJICHUE XUPHBIX KHCIOT € 0Opa3oBaHUEM
anerun-kopepmenta A. Ha ocHoBaHuuM 3TON MH(pOpMALIMU TIPEATIONOKUTE, C
KaKUM KJIETOYHBIM OPraHOUIOM MPOCTPAHCTBEHHO U (PYHKIIMOHAIBHO CBsI3aHA
n300pakeHHas Ha MUKpodoTorpaduu CTpyKkTypa KieTku. OTBET MOSCHUTE.

ConepxxaHue BepHOT0 0TBETA U YKa3aHMS 10 OLEHUBAHUIO baaabt
(momyckaroTcs UHbIE (POPMYITUPOBKH OTBETA, HE UCKAKAIOIIHNE €TO
CMBICJIA)

DneMeHThl OTBETA:

1) nepokcucoma;

2) mepokcucoMa COAEPKUT (EPMEHTHI, PACIICIUISIONNE TEPEKHChH
BOAOpOAA,;

3) ¢ MUTOXOHAPHUEH;

4) ametwi-kopepMEHT A  OKHCISCTCS B MHUTOXOHAPUU JIO
VTIEKHUCIIOTOo Ta3a (B xozae mukia Kpebca).

3a oononnumenvHylo umngopmayuio, He UMEOWYIO OMHOWEHUS K
gonpocy 3a0anusl, OALIbI He HAYUCTAIOMCS, HO 34 HAAUYUE 8 Hell
owubox cnumaemces 1 6ann
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OTBeT BKITIOUYAET B ce0s1 YETHIPE U3 Ha3BAaHHBIX BHIIIC DJIEMEHTOB, HE
COJICP>KUT OMOJIOTHYECKUX OMIMOOK

OTtBeT BKJIIOYAET B c€0sl TpU M3 HA3BAHHBIX BBIIIE AJIEMEHTOB U HE 2
COJICP>KUT OMOJIOTHYECKUX OMIMOOK
OTBeT BKJIIOYAET B ce0s /1Ba U3 HA3BAaHHBIX BHIIIE 3JIEMEHTOB OTBETA 1
U HE COACPKUT OUOJIOTUYECKUX OIMTUOOK
He ompenenen / HeBepHO ompeneneH OOBEKT Ha PHUCYHKE 0
WNJIN Bce wuHble cHUTyaluu, HE COOTBETCTBYIOIIME IIpaBUiIaM
BBICTaBJIcHHS 3, 2 U 1 Oayia

Maxcumanvrbiii 6an 3

26

Bo MHOTHMX cilyyasix MOBBIIIEHHE KOHIICHTpAIMU (UTOTOPMOHA JTHUJICHA B
oJax 3amyckaeT MNpOIEecChl MX co3peBaHus. Hampumep, mpu o0paboTke
IJIOJIOB OTUJIEHOM B HUX TMPOUCXOAUT (HEPMEHTATUBHOE pacClICIJICHHUE
KOMIIOHCHTOB KJICTOUHBIX CTEHOK, MpeoOpa3oBaHHME Kpaxmajda M KHUCJIOT B
caxapa. Taxke muoabl NpuoOpeTaroT OKpacky u 3anax. OObsICHUTE, MOYEMY ITH

MIPOIIECCHI JICTAIOT IOl 00JIee MPUTOIHBIMHU JIJISl TTIOSAHNUS.

Conepxanue BEpHOro 0TBETA U YKa3aHMsI 0 OLleHUBAHUIO
(TomyckaroTcs WHBbIE POPMYITUPOBKH OTBETA, HE MCKAKAIOIIHE €T
CMBICJIA)

Bbanabl

DJeMEeHThI OTBETA:

1) pacuiernieHre KOMIOHEHTOB KJIETOYHBIX CTEHOK pa3MsATrdaeT uX;
2) )KMBOTHBIM JIeT4e MOe1aTh 00Jiee MATKUE TIObI;

3) mpeoOpa3oBaHKMe Kpaxmajia M KHUCIOT B caxapa JiejlaeT TUIOJbI
Oosee cragkuMu (YIydIIaeT uX BKYC);

4) >KMBOTHBIC TIPEAIIOYMUTAIOT MOENATh OOJiee ClIaJKue II0ABI (TaKk
KaK 3TO SHEPreTHYECKH BHITOJTHO);

5) spkas okpacka CHENbIX IUIOJIOB JieJlaeT WX 3aMETHBIMHU Ha (oHe
JINCTBBI;

6) IpHOOpEeTeHNE 3aMaxoB ILIOAAaMHU MTO3BOJISIET )KUBOTHBIM yUYSTh
uX (MPUBJIEKAET KUBOTHBIX).

3a Oonoanumenvhyo ungopmayuro, He UMEOULYIO OMHOULCHUS. K
gonpocy 3a0anusi, OALILI He HAYUCTAIOMCA, HO 34 HAIU4Ue 8 Hell
owubok cnumaemes 1 bann

OtBeT BKJIKOYAeT B ce0d MITH-IIECTh W3 HA3BAHHBIX BBIIIIE
AJIEMEHTOB, HE COJICP>KUT OMOJIOTHYECKUX OITHOOK

OTBeT BKIJIIOYAET B ce€0s YETHIPE M3 Ha3BaHHBIX BBIIIC JIEMEHTOB U
HE COJICP)KUT OMOJIOTHYECKUX OIMMOOK

OTBeT BKJIIOYAET B €01 TPU M3 Ha3BAHHBIX BBIIIIE 2JIEMEHTOB OTBETA
1 HE COJICP)KUT OMOJIOTHYECKHX OITHOOK

Bce unble cuTyalinm, He COOTBETCTBYIOIINE MPAaBUIaM BBICTABICHUS
3,2u 1l O6amna

Maxcumanvuwiii 6aun
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Ha pucyHkax n300paxeHbl peKOHCTPYKIIUS M CKEJIET TUKTAaTuKa, OOUTABIIETO
Ha 3emute 380 MuTH JIeT Ha3az.
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Ucnonb3ys pparMeHT «I'e0XpoHOIOTHYECKON TaOIHIIbI», OMPECIUTE, B KaKOM
9pe U KaKOM IMepuojie OOUTANO0 JIaHHOE MUBOTHOE. JTO MKUBOTHOE HMEET
OpU3HAKU JIBYX KJIACCOB, IOCIEAOBATENIbHO CPOPMUPOBABIIUXCS B XOE
sBomoIMu. HazoBure 5Tu kiaccel. KakuWe 4epThl BHEIIHETO CTPOCHHS
MO3BOJISIIOT OTHECTH U300paXKEHHOE )KUBOTHOE K 9TUM KJlaccam?

I'eoxponoJsioruvyeckasi Tadauna

OpHl Ilepnonapr
Ha3zBanue u Bospact Ha3zBanue u
IPOJIOJKUTENBHOCT, | (Ha4aJio 3pbl), IIPOAOJIKUTENBHOCTD,
MJIH. JIET MJIH. JIET MJIH. JIET

YeTBepTUUHBIH, 2,58
Kaiino3zorickas, 66 66 Heoren, 20,45

[Taneoren, 43

Memnosou, 79
Me3o3oiickas, 186 252 IOpckuii, 56
TpuacoBsli, 51

ITepmckuii, 47

Kamennoyroabnsbii, 60

JleBoHCKUi, 60

ITameo3oiickas, 289 (541 — —
Cunyputickuii, 25

OpnoBukckuii, 41

KemOpuiickuii, 56
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ConepxxaHue BEpPHOT0 0TBETA U YKa3aHMS 10 OLlEeHUBAHUIO baaast
(omyckaroTcs UHbIe POPMYITUPOBKH OTBETA, HE UCKAXKAIOUIUE €T0
CMBICIIA)

DJIEMEHTHI OTBETA!

1) spa majeo30icKasi, Mepruo] ACBOHCKHN (00IHCHbL ObIMb YKA3AHbL
u 3pa, u nepuood);

2) knacc KoctHblie poIOHI;

3) HajM4Ke MJIaBHHKA,

4) HanmM4ue YenIyH;

5) knacc Amdpuodumy;

6) HaTMYKe KOHEYHOCTEH PhIYaXKHOTO THIIA.

3a oononnumenvuyro uHgopmayuro, He UMEOUYI0 OMHOUEHUS K
gonpocy 3a0anus, 0aNIbl He HAYUCIAIOMCS, HO 3d HAauyue 8 Hell
owubox cHumaemces 1 6ann

OtBeT BKIIOYAaeT B ce0s ISATH-IIECTh W3 HA3BaHHBIX BBIIIE 3
AJIEMEHTOB, HE COJEPIKUT OMOJIOTHYECKUX OMHMOO0K
OTBeT BKJIIOYAET B ceOs YeThIpe U3 Ha3BAaHHBIX BHIIIEC DJIEMEHTOB U 2
HE COACPXKUT OUOJIOTUYECKUX OITUOOK
OTBeT BKJIIOYAET B Ce0s1 TP U3 HA3BAaHHBIX BBIIIE 2JIEMEHTOB OTBETA 1
Y HE COACPKUT OUOJIOTUYECKUX ONMTHOOK
Bce unble cutyaruu, He COOTBETCTBYIOITHE TTPaBUIaM BbICTaBIICHHUSI 0
3,2 u 1 6anna

Maxcumanvhoii 6aun 3

B kapuoture ko3s1 60 xpomocoM. OmnpeaenuTe KOJIUIeCTBO XpPOMOCOM B KIIETKE
IIpU OBOI'€HE3€ Y CAMKH B KOHIIC 30HBI Pa3MHOXXEHUS W B KOHIIE 30HBI POCTa.
OtBer mnosgcHute. Kakoili BHI [el€HHSA KIETOK HAOJIIOJZAETCsI B 30HE
pasmHoxeHus1? KakoBo ero 3HaueHHe B JaHHOM ciydae?

Coaep:kaHue BepHOI0 OTBETA M YKAa3aHUS M0 OLleHUBAHUIO banbl
(MpaBUJIBHBIN OTBET AOJIKEH COAEPKATh CIEAYIOIINE MO3ULIUHN )
CxeMa pelieHHs 3a/1a41 BKIIOYAET:
1) B KOHIIE 30HBI Pa3MHOKEHHUS B KiIeTKe — 60 XpoMocoMm;
2) B 30HE pa3MHOXXEHUS KJIETKHU JIEJATCS MUTO30M,;
3) B KOHIIE 30HBI pOCTa B KieTke — 60 Xpomocom;
4) B 30He pocrta mnpoucxoaut ynsoenue JHK, xpomocombl
CTAHOBATCSI IBYXPOMATUIHBIMU, HO UX KOJIUYECTBO HE U3MEHAETCS;
D) 3HAYEHUE MHUTO3a — YBEIMYEHUE KOJMUYECTBA MOJIOBBIX KIETOK
(0OroHHeB, OOUUTOB 1-ro mOpsAKa, AUIIOUIHBIX, NEPBUYHBIX
MOJIOBBIX KJIETOK).
3a OononnumenvHuylo ungopmayuio, He UMEOWYIO OMHOWEHU K
gonpocy 3a0anus, OALIbl He HAYUCIAIOMCA, HO 3a HAludue 8 Hell
owubox cHumaemcs 1 oann.
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OtBeT BKIIOYAET B ce0si BCE Ha3BAHHBIC BHIIIE AJIEMEHTHI, HE 3

COJICP>KUT OMOJIOTHYECKUX OMIMOOK

OTBeT BKJIIOYAET B ce0sl UEThIPE U3 HA3BAHHBIX BBIIIE FJIEMEHTOB U 2

HE COJEPKUT OMOJIOTMYECKUX OIHUOOK

OTBeT BKJIIOYAET B C€0s1 TP U3 HA3BAHHBIX BHIIIE JIEMEHTOB OTBETA 1

U HE COACPKUT OUOJIOTUYECKUX OIMTUOOK

OTBeT HenmpaBUJIbHBIN 0
Maxcumanvhwiil 6an 3

Ha X- 1 Y-xpomocoMax 4enoBeka CyHIECTBYIOT IICEBI0AYTOCOMHBIE YYaCTKH,
KOTOPBIE COJIEPKAT AJUIETU OJHOTO T'€Ha, U MEXKIYy HUMHU MOXKET IMTPOUCXOINUTH
KpoccuHrosep. OAMH M3 TakWX TE€HOB BbI3bIBAET (opMUpOBaHHE OOIIEH
I[BETOBOM CJIeTIOTHI. PeriecCuBHBIN aienb KypuHOU CIenoThl (HOYHOM CIEenOThI)
HacyenyeTcsl CUEMJIEHHO ¢ mosioM. JKeHInuHa, uMmeromas oOUlyl0 IBETOBYIO
CIETNOTYy M KYpPUHYIO CIENOTY, BBIIUIA 3aMyX 3a MYXYUHY 0e3 3Tux
3a007€BaHNi, MaTh KOTOPOTO CTpajajia oOOIIe IBETOBOM  CIEMOTOM.
PopuBiasicst B 3ToM Opake 104b 0e3 yKazaHHBIX 3a00J1€BaHUM BBIIILIA 3aMYX 32
MY>KUUHY, CTpaJaroliero OOIIel IBETOBOM CIENOTOM, HO HE HUMEIOIIEro
KypHuHOi1 ciienoTbl. COCTaBbTE CXEMBI PEIICHUS 3a1a4u. OTpeaeINTEe T€HOTUIIbI
poauTenel U reHOTUIbl, (PEHOTHUIIBI, [T0JI BO3MOXKHOTO MOTOMCTBA. BO3MOkKHO
JU PpOXKJIEHUE B NEPBOM OpaKe ChbIHA, CTPAJAIOLIEro JBYMsI Ha3BaHHBIMU
3a0oneBanussMU? OTBET MOSICHUTE.

Conep:xanue BEpHOro 0TBETA U YKa3aHMSI 10 OLleHUBAHU IO Bajaiabl
(MpaBUJILHBIN OTBET JOJKEH COAEPKATh CICAYIOIINE TIO3UIINHN )

Cxema PCUICHUA 3aa49H BKIIFOYACT:

1)
P

9 Xabxab X 6\ XaBYA
00111as 1IBETOBAs HET 00II[eil IBETOBOU CJIEHOTHI,
CJIETIOTA, HET KYpUHOH CJICTIOTHI

KypHHasl CIIeToTa

X HEKpoccoBepHbIe: X8, YA
KpoccoBepHbIe: X B, Y2

['enoTumbl, PEHOTUITEI BO3MOXKHBIX TI0YEPEHA:
X#X38 __ oBmias mBeToBas ClIenoTa,

HET KYPUHOU CJIETIOTHI;

XaXAB __ Her o0O1meii 1IBETOBOM CJICTIOTH,
HET KypUHOM CIIETIOTHI;

I'enoTtumel, PeHOTUITBI BO3ZMOKHBIX CBIHOBEH
X®YA__ Her 06111eH IIBETOBOI CIIEMIOTHI,
KypHUHas CIIENOTa;

X®Y2__ ofmras iBeTOBAs CIIENOTA,

KypHHas CJIenoTa.
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2) 9 XabeB X 6\ XaBYa

P HeT 0011el 1IBeTOBOM o0111ast 1IBETOBas CJIETOTa,
CJICTIOTBHI, HET KypUHOM CIIETIOTHI
HET KYPUHOM CIJIETIOTHI
G HeKpoccoBepHbIe: X XAB X3 y?

KpOCcoBepHBIe: X8 XAP

F ['eHoTumbl, PEHOTUITBI BO3MOXKHBIX 10YEPEi:
XX __ ofmas mBeToBas CIemnoTa,

HET KypUHOU CJIETOTHI;

XABX3B __ ger o61iel 1IBETOBOM CJICMIOTHI,
HET KypUHOU CJIETOTHI;

XX __ o0m1asg nBeToBas ciemnora,

HET KypUHOU CJIETOTHI;

XAbXaB __ ger 00mIei 1IBETOBOI CIIETIOTHI,
HET KypUHOU CIIETOTHI;

['enoTHMBI, PEHOTUITBI BO3MOMXHBIX CHIHOBEH:
X2Y2__ o6riast BeToBas CJICTIOTA,

KypHHas CIENoTa;

XABY? __ ger 0011eif IBETOBOI CIEMOTHI,

HET KypUHOM CIICMOTHI;

X*BY? __ o6mas nBeToBas CIenoTa,

HET KypUHOM CIIENOTHI;

XAPY? _ per o6lIeli IBETOBOI CIIENOTHI, KypHHas CJIENoTa.

3) B mepBom Opake BO3MOXXHO POXKJICHHE ChIHA C OOIICH ITBETOBOM
caenotoil u kypuHoil ciemnoroit (X°Y?). B renorumne 3Toro pebeHka
HAXOMUTCA MaTepuHCKass X-XpoMOCOMa C JBYMS PEIeCCUBHBIMU
aJuIeNsIMA M OTIIOBCKast Y-XpoMocoma, 00pa3oBaBIIasicsd B pPe3yibrare
KPOCCHUHTOBEpA.

([{onyckaemcs unas cenemuyeckas CUMBONIUKA)

Onemenmul 1 u 2 3acuumuiéaromcsi moabkKo Npu HAIUYUU U 2eHOMUNoS,
U heHOMUNOB, U NOJA BCEX BOZMONCHBIX NOMOMKOS.

OTBeT BKJIFOYACT B ce0S1 BCE HA3BaHHBIC BBIIIC AJIEMEHTHI, HE COJICPIKUT 3

OMOJOrHYECKHUX OIIMOOK

OtBeT BKIIIOYAeT B ceOs ABa M3 HA3BAHHBIX BHINIEC JJICMECHTOB M HE 2

COACPKUT OMOJTOTHYECKUX OMUOOK

OTBeT BKIIIOYAET B ce0s OJIMH M3 Ha3BaHHBIX BHIIIE 3JICMEHTOB OTBETA U 1

HE COACPKUT OMOJTOTHUCCKUX OIMMHUOOK

OTBeT HENPaBUIIbHBIN 0
Maxcumanvrolil baun 3
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