Ilcuxogaoru: 10-11 Kiaacchbl

Bapuanr 1
3aoanue Ne 1.
YV HaceKkOMBIX B COCTaBe FCMOJ’II/IM(bBI O4YCHb MalJlo 6CJ'IKOB, OCYIICCTBIIOINNUX TPAHCIIOPT
kuciopora. Kakum oOpasom ux TKaHM Bce ke mnomydarorT kuciopon? Kak ycrpoena
JbIXaTCJIbHAas1 CUCTEMA HACEKOMBIX ? Hoquy ee 0COOEHHOCTH OrpaHHU4YMBarOT pasMEp UX Tena?
Ecte nu y I[LIX&TCHBHOﬁ CUCTCMblI HACCKOMBIX MPCUMYILICCTBA B CPABHCHUH C I[BIX&TGHBHOﬁ
CHCTEMOM MTO3BOHOYHBIX (HAIPUMEp, YCIIOBEKa)?
Pemenue.
® TKaHU HACEKOMBIX IMOJYYaIOT KUCIOPOJ OJaroaaps TOMy, YTO HACEKOMbIE UMEIOT
CUCTEMY Tpaxel — CIEN03aMKHYThIX TPyOOueK, HAUMHAIOUIMXCS JbIXaJIbLaMHU;
JbIXaJblla pacloJIOKEHbI C BEPXHEH CTOPOHBI OPIOIIKa HACEKOMOIO
® CTpPOCHHUE JbIXaTEIbHOW CHUCTEMBl HACEKOMBIX TAaKOBO, YTO MX TPaXeH CHUIIBHO
BETBSATCS, MOAXO0/I KO BCEM OpraHaM U TKaHSAM; B pe3yJibTaTe MepeHoC KUCIopoa
KPOBBIO I10 COCY/IaM U KalWIISIpaM OKa3bIBAE€TCS HE HYKHBIM
e JBIDKEHUE Ta30B IO TpaxesM MJAET JUllb TOJIBKO 3a cueT Auddys3uu;
JbIXaTEJbHbIE JIBUJKEHUS NPAKTUYECKHM OTCYTCTBYIOT — H B OTJIMYHE OT
MO3BOHOYHBIX, I'JIe HarHeTaHHe J100 BcachlBaHHE BO3yXa B JIETKUE MPOUCXOIUT
3a c4eT padOThI MBIIIII]
® 13-3a KJIIOYEBOM posin nporeccoB quddy3un Tpaxen HACEKOMBIX HE MOTYT OBITh
CIIMIIKOM JUIMHHBIMU (HECKOJIBKO MM); B pe3yjbTaTeé BO3HHKACT OTrpaHUYCHHE
pasMepoB Ted, IO CpPaBHEHUIO C IMO3BOHOYHBIMHM, Yy KOTOPBIX KHCIOPOJ]
NEPEHOCUTCS] KPOBBIO
® [IPEUMYIIECTBOM JbIXaTEIbHON CHUCTEMBbl HACEKOMBIX SIBIISIETCSI 3KOHOMUS BOJIbI
(He TepseTcs C BBLABIXAEMBIM BO3JyXOM); B pE3yJbTaTe [Uisl HACEKOMBIX
XapakTepeH Oosiee BBICOKHH YPOBEHb NPUCIOCOOJEHHOCTH K 3aCyLUIMBBIM
YCJIOBUSIM OOMTaHUSI.

3aoanue Ne 2.

B siape MHOrO 1IeT04HBIX (OCHOBHBIX) OEIKOB — FTHCTOHOB. Kak OHM yuacTBYIOT B 00pa30BaHUH
BUJUMBIX B MUKPOCKOII XpOMOCOM? HOquy THUCTOHBI ITOYTHU HE U3MCHAKOTCA B XO/I€ 3BOJ'IIOIII/II/I?
KakoBbl OCHOBHBIE UYEpPTHI CTPOSHHS XPOMOCOM 3yKapHoT? CKONBKO M KAaKHX XPOMOCOM B
Kapuoturie yenoneka? K ueMy npuBoauT HapylIeHHE UX KOJUYECTBA (IPUBEIUTE 2 TPUMEPA).
Pemenue.

e 0enKkH, OTHOCAIIMECS K Ipymme TMcToHoB, coequnstorea ¢ JIHK, cnocoOcTBys ee
KOMIIAKTHOM YMaKOBKE B HEOONbIIHME KIyOKH-HYKJIEOCOMBI, 0e3 00pa3oBaHUS
HYKJIEOCOM HEBO3MOXKHA JanbHeNas MHorosransas ykiaaka JIHK B xpomocomy

® THUCTOHBI MMOYTH HE MEHSAIOTCS B XOJ€ DBOJIOLMH, MTOCKOJIBKY JF00asi X MyTalus
Hapymaer camble Inepsble dranbl ykiaagku JJHK B xpomocomsl; B pesyibrarte
XpOMOCOMBI He 00pa3yroTcs U AeTICHHE KJIETOK CTAaHOBUTCS HEBO3MOKHBIM

® XpOMOCOMBI 3YKapuOT COCTOAT M3 MapHbIX XxpoMatup (nouepHux konuit J[HK),
COCJIMHEHHBIX B 00JIaCTU LIEHTPOMEPHI; B PE3yJIbTaTeé XPOMOCOMBI MMEIOT, Kak
NPaBUJIO, BUA X-00pa3HBIX CTPYKTYP

® B KapUOTHUIIE YeJIOBeKa 23 mapbla XpOMOCOM; 3TO 22 Mapbl ayTOCOM, OJUHAKOBBIX
y MY>KYUH U KEHIIMH, a TakK)Ke OJHA Mapa IMOJOBBIX XpOMOCOM (Y >KEHILUH JBE
KPYHHBIX X-XpOMOCOMBI; Y MY’KUMH OJIHa X U OJIHA MeJKasi ¥Y-XpoOMOCHOMA).

e [IpuBectu nBa nOOBIE TpHUMEpa M3 JAOBOJIBHO OOIIMPHOIO CIHUCKA: CHUHIPOM
Hayna (Tpu 21-x xpoMocoMbl), Tpucomuu 1o 18-it u 13-it xpomocomam, CUHJIPOM
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[IepemeBckoro-TepHepa (Bcero oaHa X-XpoOMOCOMBI), IPYTUe HAPYILIEHUS YUCIIa
MOJIOBBIX XPOMOCOM.

3aoanue Ne 3.
B mpononroBarom Mo3re U MOCTy Mbl MOKEM BCTPETUTh HEHpPOHBI, pearnpyrolife Ha camble
pa3sHooOpa3Hble CEHCOpHBIE CUTHAJBI. Kak BBl JymMaeTe, OTHOCSTCS OHU K LIEHTpaM CHa WU K
neHTpam OoxapctBoBaHusa? OTBeT mosicHUTe. UTO MPOM30MIET, €ClId 3TH HEHPOHBI OKaKYTCS
noBpexaeHbl? [loyeMy OHMOJIOTMYECKH BaKHO, 4TOOBI MEpeXoa OT CHa K OOJIPCTBOBAHMIO ObLI
OBICTPBIM, @ OT OOJPCTBOBAHMS K CHY — MOCTENeHHbIM? M3 KakuX NIBYX OCHOBHBIX CTaauil
COCTOUT COH Y€JIOBEKAa M KaKOBa MX (PYHKIUsA?
Pemenue.
® HEHpOHBI C Ha3BaHHBIMH CBOWCTBAMHU OTHOCATCS K ILIEHTPY OOJPCTBOBAHMUS;
KaXJIbIA 3HAET, YTO 4eM OOJblle NEeHCTBYET Ha OpPraHW3M CEHCOPHBIX CUTHAJIOB,
TEM BBIIIIE OKA3bIBACTCSI YPOBEHBL OOIPCTBOBAHMS MO3Ta
® IICHTPHl CHa W OOJAPCTBOBAHUS IOCTOSIHHO KOHKYPHUPYIOT;, €CIH IPOU30HICT
MOBPEXKACHUE IIEHTpa OOAPCTBOBAHHUS, TO 3HAUYUMOCTb BJIUSHHUMI IIEHTPOB CHA
PE3KO0 BO3PACTET; B PE3yJbTAaTe MO3T MOXKET IOTPY3UTHCS B KOMY — IiTyOodaiimit
MAaTOJIOTUYECKUNA COH
e OBICTPO MPOCHIMATHCSA OT JIFOOBIX CEHCOPHBIX CHUTHAJIOB OHMOJOTHYECKH Ba)KHO,
yTOOBl OMEPATUBHO «BKJIOYAaTh» BCE HEPBHBIC TMPOIECCHl U  aJeKBaTHO
pearupoBaTh Ha U3MEHEHHUS OKPYKAIOIICH cpejibl; 0COOCHHO 3TO HEOOXOIUMO B
MOTEHIIUAIBHO WM PEAJIbHO OMACHOW CUTYalluu
® MEIJICHHO 3achillaTh OMOJOTHYECKH IIOJIE3HO, IMOCKOJBKY €CTh BpeMs HAWTH
HanOoyiee TMOAXOJAIee MECTO JJig CHa, BO CHE OpPraHuW3M MPAKTUYECKH
0e33aluTeH, W €CIIH YCHYTh B «IUIOXOM MECTE», MOXKHO TMOJIBEPTHYTH CeOs
CEpbE3HOM OMACHOCTHU
e crTajuM cHa: (a) «MeMJIEHHAs» = MEJUICHHOBOJIHOBAS: CTa/usl (PU3UOIOTUYECKOTO
OT/IbIXa MO3Ta U BCEro opraHusma (0) mapagokcaabHbIA COH: MO3T 00OpabaThiBaeT
HAKOIUICHHYI0 paHee WH(GOpPMAIMIO, CTaJusl CHOBUACHHM, CTaausi OBICTPBIX
NBYDKEHU TI1a3.

3aoanue Ne 4.
VY u4enoBeka JaabTOHU3M — PELIECCUBHBIM NPU3HAK, CLECIUICHHBIA C IOJIOM, @ TEMHBIN
IBET BOJOC — AayTOCOMHBIM IIpHU3HAK, JIOMUHHPYIOUIMM HAJX CBETIBIM. Y 3J0pPOBBIX

TEMHOBOJIOCBIX POJAUTENCH POIMINCH CBETIOBOJIOCAS 370POBasi J0Yb W TEMHOBOJIOCHIH ChIH-
nanbTOHMK. OH JKEHHWIICS Ha 3J0pOBOM TEMHOBOJOCON eHimuHe. CBHIH OT 3TOro Opaka —
CBETJIOBOJIOCHIM JaabTOHUK. UTO MOYKHO CKa3aTh O F€HOTHIIAX POJMTENEH, ChIHA, €r0 JKEHbI M
BHyKa?
Pemenne. O603HAYMM T'€H TEMHOI'O IIBETA BOJIOC - A,

CBETJIOTO I[BETA BOJIOC — a,

HOpMasbHOTO 3peHus — XP,

nagpToHM3Ma - XY,
Hcxonst u3 HeHOTUIIOB MOXKEM 3aIUCaTh:

P A? XP? x  A? XPY
!
=5 aa XP XP: A2XYY x A? XP?
!
aaXdy



Jloub TOMO3WTOTHA TIO PEIECCHBHOMY aJUICNIO, a, 3HAYHT, €€ POJUTEITN HMEIU 3TOT
alyieNb U ObUTH FeTepO3UroTHHI MO TeHy A. ChIH — JaNbTOHUK, CBOIO €AMHCTBEHHYIO X-
XpOMOCOMY OH TMOJY4YWJI OT MaTepu, 3HAUUT OHa OblIa TeTePO3UTOTHA M IO TEHY
nanpronusMa. enorunsl poxuteneii: Aa XPY u AaXPXd. Tak kax BHYK HECET JBa
aJIJIeIsI, TO OH TOJIYYHJI €r0 U OT OTIA, ¥ OT MAaTepH, T.€. OHU OBLIM T'€TEPO3UTOTHBI IO
ATOMY TeHy (MMenu TeHOTHN Aa). X-XpoMOCOMy, HECYIIyl0 T'eH [AajJbTOHHU3Ma, OH
MOJTyYHJT OT MAaTEPH, CIIEJOBATEILHO, OHAa ObLIa TETEPO3UTOTHA IO ATOMY reHy. Takum
o6paszom, reHoTunsl ceiHa U ero keHel Aa XY m AaXPX? (Omeemvr evidenenv
JHCUPHBIM WPUDMOM).

3aoanue Ne 5.

Ha oarom u3 octpoBoB B MHIMIICKOM OKeaHe OOHAPY)KCHA M30JUPOBAHHAS MOIYIISIHS
maprteimek. Cpenu HUX oOHapyxkeHo 7589 ocobeit ¢ Oypoit okpackoit mepctu, 4910 — co
cBeTyo-KopuyHeBo, U 2381 — c 3onorucroil. M3BecTHO, YTO pa3nuyusl B LIBETE€ LIEPCTU
OMPE/ICIISIOTCA B ITOM ClIydae OJHHM T'€HOM, Oypblii I[BET IOMHHAHTEH IO OTHOLICHHIO K
CBCTJIO-KOPUYHCBOMY, a CBeT.HO-KOpI/I'-IHeBI)IIL/’I AOMUHHPYCT HaAd 30JIO0TUCTBIM. Kakosa gacrtora
aJUTeliei 1[BeTa MIEPCTU B ATOH MOMYJISIAN?

Pemenwue.
Boruncnum gactotsl perotumnos. Beero Ha octpose 7589+4910+2381=14880
MapThIIIEK.
Bbypsix: 7589:14880=0,51;
Cgerno-kopuuHeBbix: 4910:14880=0,33;
3010THCTHIX: 2381:14880=0,16.
O603HaunM asienb Oyporo 1BeTa mepcTH A, CBETI0-KOPUYHEBOTO - a, 30JI0THUCTOTO — a;
['enotunsl: Oypsie: AA+Aa+Aa;
CBETJIO-KOPUYHEBBIE: aataas
30JIOTHCTBIE 8533,
YacrtoTel ajuteneit: A —p,a—(, a - Z.
YacToTa 30moTHCTHIX = 22=0,16; z = 0,4.
YacToTa CBETIIO-KOPHUHEBBIX = (°+20Z = (>+2*0,4*q=0,33.
0?+0,89-0,33=0, orkyna q=0,3.
Yacrora OypeIx: p>+2pq+2pz=p?+2*0,3*p+2*0,4*p=p?+1,4p=0,51.
P2+1,4p-0,51=0, otkyna p=0,3.
OtBeT: yacToThl ayuteneit: 6yporo — 0,3; cBeTino-kopuuneBoro — 0,3; 3omorucroro — 0,4.

3aoanue Ne 6.

Jlnist Bcex ieTeHbIIIeld MIIEKOMUTAIONIMX U NITHI] XapakTepHa ocobast popma NOBEICHUS — UTpa.
Yro s10:

A. ®opma nuie00bIBaTEIBHOTO TOBEICHHS;

b. Cragus pa3BuTHS JBUTaTEIbHON AKTUBHOCTH;

B. ®usunyeckas TpeHUPOBKA.

JlaiiTe apryMEHTUPOBAHHBIN OTBET.

Otser. Urpa urpaer o4eHp BaXXHYIO POJb B IIOBEJCHUHU XUBOTHBIX U 4ellOBEKa. B urpe
JIETEHBIIIM Pa3BUBAIOT CBOIO AKTUBHOCTb, IPOUCXOAMT pACIpEIEICHUE COLMAIbHBIX
poiiel, ykperuigercsa ux (U3ndecKkoe COCTOSHUE, MPOUTPHIBAIOTCS ONpPEACIICHHbIE THIIbI
«B3pOCIIOr0» IIOBEIECHMs, KOTOpPBIE B WIPE €UI€ JMILIEHbI CBOero cmbicia. Iloatomy
IIpaBUJIbHBI BApUAHTHI OTBETA, b 1 B.



