BCEPOCCHICKA S OJIMMITUAIA IIIKOJIBHUKOB
BUOJIOI'MSL. 2023-2024 yu. .
HIKOJIBHBIN 3TAIL 10 KJIACC
MaxkcumanbHblii 6as11 3a padoty — 307.
Yacrts 1

Ha xaxaplii BONPoC TaHbI YeThipe BAPUMAHTA 0TBeTa. BbiOepuTe TOJILKO 0O1UH
NpaBWIbHBIA. 3a Kax/a0€e 3alaHue MOKHO MOJYYUTh 5 0aJJ10B.

3ananme 1

[Mpoekt «I'enom uenoseka» (The Human Genome Project) — xpynmHe#mmii MexyHa-
POJIHBIN TIPOEKT B MCTOpUM Ouoioruu, 3amnyiieHHsid B 1990 romy. OaHOM U3 TIIaBHBIX
1ese mpoekrta Obuia pacmudpoBKa T€HOB 4YeOBEYECKOro reHoma. [IpumedatenbHo,
yto K 2003 roxy Onuio pacmmdpoBano okono 85-90 % Bcero reHoma 4yeloBeka, 3a
HCKJIIOYEHHEM TOJIOBOM Y-XpOMOCOMBI, a cOBceM HeaaBHO, B 2022 roay, ObLIO
JOCTUTHYTO TOJHOE€ CEKBEHHUPOBAHHWE, HO OISITh 32 HCKIIOUYEHHEM Y-XpPOMOCOMBI.
[Touemy sxe 3Ty XpOMOCOMY Tak CJIOKHO pacmudpoBats? Bc€ neno Bo MHOXKECTBE
MOBTOPSIIOIINXCS YYACTKOB, KOTOPbIE MHOTOKPATHO YCIIOXKHSAIOT MHPOLEAYpPY aHaIN3a
uH(popmanuu.

HenaBno yuéHbiM Bcé-Taku yaanoch pacimmdpoBats Y-xpomocomy. Jlms a3toro
MOHAI00MIIOCh MOMEHSITh METOJIMKY ITPOUYTEHUSI TEHOMA, YTO MPUBEJIO K ycrnexy. Tenepb
o(pHUIHAIBHO MPOEKT MOKHO CUUTATh 3aBEPILIEHHBIM.

[Ipennonoxure, uto HE MoxeT npou3olTH ¢ O€IKOM, €cliid JBa HYKJICOTHIAa B
MOCJIEA0BATEILHOCTH €ro r'eHa MOMEHSITh MECTaMH.

14anny PPN
S323nm

[TepBoe OymaXkHOE M3IaHHE YEIOBEUECKOTO reHoMa, B JIOHIOHCKOM My3ee

a) benok peHaTypupyeT W TIOJMHOCTBIO TIOTEpPSET CBOK BTOPUYHYI0 M TPETHUHYIO
CTPYKTYPBHI.

0) benok MoxeT nepectath PyHKIIMOHUPOBATS.

B) ®yHKkunu Oesika He U3MEHATCA.

r) benox He OyneT CUHTE3UPOBATHCS.

Otser:
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3ananue 2

JIJIsi HEKOTOPBIX PACTCHHM XapaKTEPHO HEOOBIYHOE SIBJICHWE: OMpPENeIEHHBIC MPU3HAKA
MOTYT TIOSIBIIATHCS B TPOIIECCE PA3BUTHS, HAMHOTO I03Ke (POPMHUPOBAHUS PACTCHUS.
SpkuM IpuMEpoOM SIBISIETCS MO3aUYHOCTh IMOYATKOB KYKYpPY3bl, KOTJa COceHUEe 3E€pHA
B OJIHOM ITOYATKE MOTYT OBITh OKPAIlIEHbI COBEPIIEHHO MO-Pa3HOMY.

B xone skcnepuMenTta Obuta chopMyIMpOBaHA TEOPHUS O TUCCOIMATOPE U aKTUBATOPE —
ydacTKax reHoMa, Ha3BaHHbBIX B YECTh CIIOCOOHOCTH HETATUBHO JIMOO MO3UTUBHO BIUSThH
Ha JIpyrue TeHbl. J{ucconuaTop M aKTUBATOP MOTYT MOJHOCThIO MEHSThH BBIPAKEHHOCTD
reHa. Hanpumep, ecnu B TeHe CHHTE3a aHTOIMAaHa MPUCYTCTBOBAJ JAMCCOLMATOP IMPHU
MOJIHOM OTCYTCTBUM KOIUW aKTUBATOPA, TO B 36pHE HE CUHTE3UPOBAJCS NurMeHT. Eciu
B 3¢pHE Obla JUIIL OJHA KOMHS TUCCOIIMATOpa M HECKOJbKO KOMUN aKTUBaTopa —
CHUHTE3UPOBAJIOCH HEOOJBINIOE KOJIMYECTBO aHTOIMaHa. Eciam ke akTuBaTtop ObLI
MOJTHOCTHIO TIPENICTABIIEH, a JUCCOIMaTopa HE OBLIO, TO W 3€pPHO OBLJIO OKpAIICHO
OompIlie Bcex MpeaplAymux. Mcmonb3ys TONydeHHYI0 HWHGOPMAIHIO, OMPEISIUTE
MPUYMHY, TI0 KOTOPOM OKpacka 3€peH B OJHOM II0YaTKE MOXXET OBITh TaKoi
pPa3zHOOOpa3HOM.
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a) AKTUBATOp — 3TO MOOWJIBHBIM 3JIEMEHT, KOTOPBIN MOXKET MEpPEeMEIaThCcsl MO0 BCEMY
T€HOMY KJIETKH.

06) JluccomumaTtop U aKTUBATOp MEPEKIIOYAIOT META0O0IU3M MEXKIYy CHUHTE30M
AHTOLMAHOB M KAPOTHHOMUJOB B 3aBUCHUMOCTH OT OCBEILICHHUSI.

B) M3MmeHeHne OKpacku W MpeodiialaHue aKTUBATOPa CBUACTEIBCTBYIOT O 3PEJIOCTH
3epHa.

r) I3MeHeHue OKpacKd CIYKUT MHJIUKATOPOM KAHIEPOTCHHBIX U3MEHEHUN B KIIETKaX
3epHa.

Otser:
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3aganue 3

Ha ¢ororpadun nzobpaxena riaykomucropuToBas Bogopocisb [maykouuctuc. Poto-
CHUHTE3UPYIOUINE IJIACTUABl TJAYKOIUCTO(MUTOBBIX BOAOPOCIEH Ha3bIBAIOT MYpO-
rtactamu. [lnacTunel Tak Ha3BaHbl, TOTOMY YTO:

a) OKpallleHbl B CHHE-3€JIEHBIN I[BET M3-32 MYPEHUHA, PACIOJIOKEHHOTO B THUJIAKOMIHBIX
MeMOpaHax

0) comeprkaT MypeuH MEXIy IByMs MeMOpaHaMu B 000JIOUKE TIACTH/IbI

B) 3aIacaroT MyperH B KapOOKCHCOMaxX BHYTPH TUIACTH/L

') HET BEpPHOTO OTBETA

OTtBerT:

3ananue 4

Jlnst Mxa (KyKyIIKUH JEH) U BOJOPOCTH (MOPCKas KamycTa) OOIuM SBIISICTCS .
a) mpeobiaganue B )KU3HCHHOM ITUKJIC TaTUIOUAHOTO raMeToduTa

0) mpukperieHue cnopodpuTa K cyocTpaTy ¢ MOMOIIBIO PH30UIOB

B) MeH03 MTPOUCXOANT MPHU (HOPMHUPOBAHUU CIIOP OSCITOIOTO PAa3MHOXKEHUS

') HATMYUE Y CIIEPMATO30MI0B €IMHCTBEHHOTO 33THET0 KI'yTHKA

Otser:

3aganue 5

['ynsist mo sy, OOTaHUK BCTPETUJI PACTEHUE B CTAUM IUIOJAOHOILEHUS, TOKAa3aHHOE
Ha Qororpaduu. Kakue TepMUHBI OH MOXET MPUMEHHUTH IS OMHUCAHUS MOP(OIOTHH
ATOro pacteHus’?

a) COIBETHE IIUTOK, TUIOJ] 3PHOBKA
0) colBETHE 30HTHK, TIJI0]I OpPEIIEK

B) COIIBETHE KOP3WHKA, IIJI0]T CEMSHKA
T') COI[BETHE T'OJIOBKA, TIJI0]T KphLTaTKa

OTBert:
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3ananmue 6
Boranuk oTnpaBuiics Ha MPOTYIIKY U, IPOXOs MO MPOJIECKY, YBHUIET KPACUBBIN I[BETOK,
yKa3aHHbIN Ha n300paxxeHuu. OH cenai BEIBOJ, YTO 3TO pacTEHUE:
a) IMeeT CYIIPOTUBHOE JIMCTOPACIIOIOKEHUE : -4

0) dopmupyer MiIOaBI U3 JBYX CTBOPOK 0€3 '
NEPETOPOJIKH

B) pPa3BUBACT JIYKOBHILY

I') UMEET IIECTh THIYMHOK

OT1BeT:
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3aganue 7

Ha ¢ortorpadum mokazans! nBe gactu crmia AepeBa — A u b. Emé nBa roga Hazam 3ToT
CTBOJI ObLT KWB. BpiOepure BapwaHT OTBETa, B KOTOPOM BEPHO YKa3aHbI
MIPOMCXO/IUBIIKE JIBA TOJIa Ha3a [ MPOIecChl B yacTsax A u b.

a) A — pabota oOpa3zoBaTelbHON TKaHH, co3/aolel mpodky, b — npoBenenue pacrsopa
MUHEPAJIBHBIX BEIIECTB K JTUCTHSIM

0) A — ¢poTtocuHTe3 B XJIOpEeHXHUME, b — pa3BuTHE BTOPUUHOMN KCUIIEMBbI

B) A — oTIOXeHHE CIOEB mNepBUYHOM (odMbl kambOueM, b — oTioxxeHue cioéB
NEPBUYHOMN KCHIIEMbI KaMOreM

r) A — 3amokeHue OOKOBBIX KOpHeH, b — dopmupoBanue cMoibl U €€ OTIOKEHUE
B CMOJISTHBIX KaHaIax

Otser:
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3apanue 8
PaccMmoTpuTe pHCYHOK uepena IMO3BOHOYHOrO >KMBOTHOrO. Cyns mo KOH(pUrypauuu
KOCTEH U yCTPOMCTBY 3yOHOM CUCTEMBI, 3TOT YEpEIl, BEPOATHEE BCET0, MPUHAJIEKAL:
a) nenbhuHy

0) mIe3no3aBpy
B) BapaHy

I') aKyJe

OTBert:

3aganme 9

VY Kakoro u3 NepeyucCIICeHHbIX HIXKE )KUBOTHBIX NporoHegpuaun HE npucyTcTBytoT HU
Ha OJHOM U3 CTAINH )KU3HEHHOTO ITUKJIa?

a) MOJIOUHO-0enas riaHapus

0) Hepenc 3enEHbIN

B) MaJIbI{ TIPYTOBUK

T) peYHOU pak

Otser:

3aganme 10

W3 mepedyucieHHbIX B 9TOM 3aJJaHUU KHBOTHBIX HAMOOJBIIEE KOJIMYECTBO MO3BOHKOB
B IIICITHOM OTJIEJI€ XapaKTEePHO IS

a) xxupada

0) pmamunroO

B) TPABSIHOM JISTYIIKH

I) TPEXNAJIOTo JEHUBIA

OTtser:
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3ananue 11

I'opmoHOM 0-KIIETOK OCTpOBKOB JlaHrepraHca, pacrojaraloiuxcs B MOJKETYIO0YHOU
xKelese, SBISETCS:

a) TJIIOKaroH

0) rpenuH

B) HHCYJIMH

T') IPOJAKTHH

Otser:

3ananme 12
BonbHOro B MyJbMOHOJOTHMYECKOM OTIEICHUM OOJBHUIIBI OOCIEAYIOT ISl YTOUHEHUS
nuarHos3a. llepen Bamm ero crnmporpamma. OnpeaenuTe NPUMEPHBIM IbIXATEIbHBIN
00BEM IMarMeHTa.

a) 625 M *
6) 1000 M
B) 220 mn
) 1O JaHHBIM CIHPOTPAMMBI .
OTIPENICNIUTh JABIXaTeIbHBIH 00BEM
HEBO3MOKHO

OTBert:
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3ananme 13
Kakue mons 3peHust BBINATAIOT Y YEJIOBEKA MPHU MOBPEXKICHUU MPABOTO 3PUTEIHHOTO
TpakTa B 00JIaCTH, YKA3aHHOW HA PUCYHKE?

JCRRIH T3, MCIMAILIO NIPADLIH rIas,
JTATEPAITRHO JETEPUILH

a) MeIMaJIbHas CTOPOHA MTPaBOTO M JICBOTO TJ1a3

0) maTepajabHasi CTOpOHA IIPABOI0 M JIEBOTO Tjia3

B) JaTepajbHas CTOPOHA IIPABOTO IJ1a3a U MeJAralbHas CTOPOHA JIEBOTO TJia3a
I') JaTepajibHasi CTOpOHA JICBOT'O IJ1a3a U MeJIHaIbHAs CTOPOHA MPABOTO IJ1a3a
Ot1BeT:

3ananme 14
KpacHonépslii omax — pbi0a, kuUByHiass OkoJio moOepexbs [aBaiieB W 3amagHoON
Adpuxu. Temneparypa Tena 3TOH pbIOBI BCErja BBIIIE TEMIIEPATYpPbl OKpPYXKarolEH
cpenbl. E€ ynaércsa noanepxuBath 3a CYET aKTUBHOTO OMEHMsI TUIABHUKOB U MEPEHOCa
TEIUION KpOBU BHYTPH Tena. C TOUKM 3peHUs aJanTalyd K YCJIOBUAM OKpYKarolIeu
Cpenbl ATa phida SIBISETCS:

a) MOMKWJIOTEPMHOM SKTOTEPMHOI
0) MOUKUIIOTEPMHOM HIAOTEPMHON
B) TOMOHOTEPMHON AKTOTEPMHOMU
') TOMOMOTEPMHOM SHIOTEPMHOMN

OT1BeT:
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3aganue 15

BHUMaTenbHO MOCMOTpHUTE HAa KapTHHKY, WIIIOCTPUPYIONMIYIO  PACIIOIOXKEHUE
KPOBEHOCHBIX COCYJOB B KOHEYHOCTH HEKOTOpPOTO >XHMBOTHOTO. Kakas amamramus
MpeJ/icTaBlICHa Ha cxeMe?

a) OTo mTpUCTOCOOIEHNEe MOPCKOTO >KMBOTHOTO JIJII PABHOMEPHOTO ITHTAHHS
KOHCYHOCTH.

0) OTO crucTeMa mapaieIbHOTO TOKa JJIs TTOJTYYCHUS TEeTUIa U3BHE.

B) DTO cUCTEMa MPOTUBOTOKA JJISI YMEHBIIIEHUS OT/Iau TEIIa B OKPYKAIOITYIO CPEIy.

r) OTO cHCTeMa HECKOJIBKUX KPYroB KpOBOOOpAIIeHUs ISl YBEITMYEHUs 00111ero 00bhEMa
KPOBOTOKA.

Otser:
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3axanue 16
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Bri6epure HEBEPHOE yTBepxkaeHue o mpoiieccax, n300pakEHHBIX Ha CXEME.

a) Jlyig KieTku ciieBa TPaHCHOPT MPOUCXOIUT MPOTUB IPaAUEHTa KOHIICHTPAIUH.

0) Jlns KJIeTKu cripaBa TPaHCHOPT MPOUCXOUT MPOTUB IPaJUEHTa KOHIICHTPAIIUH.

B) {151 KJIeTKU cripaBa, Kak U JJis KJIETKU ClieBa, TPAHCTIOPTUPYEMBIM BEIIECTBOM MOXKET
OBITH IIIOKO3A.

r) M300paxk€HHbIE MPOLIECChl MOTYT paccMaTPUBATHCS TOJBKO MPUMEHUTENBHO K dyKa-
PUOTHUYECKUM KIIETKaM.

OTtBerT:

3ananme 17

[ToBepXHOCTh DYKapUOTUUECKOW KIETKH oOpaboTanu mnpoteazamu (hepMeHTaMu,
pacuieruisronumu 6enku). Hanbosee BeposiTHO, YTO Y TaKOUW KIETKUA B IEPBYIO OYEPE/h
MOCTPaJaeT MPOLECC:

a) OKHCIUTETHHOTO (hOChHOPUINPOBAHUS

0) cuHTe3a Oenka Ha pudocomax

B) peleniMi TOPMOHAIILHOTO CUTHAJIA (HECTEPOUTHOTO)

T') BHYTPUKIIETOUHOTO BE3UKYISIPHOTO TPaHCTIOPTa

OTtser:

10
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3ananme 18
BHuMaTenbHO paccMOTpUTE TpECTaBIEeHHBIE CTPYKTYphI. [lommmepoMm kakoro Oenka
apMUPYIOTCS 3TU BBIPOCTHI?
a) KepaThH

0) KoJ1areH

B) TyOyJIHMH

') aKTUH

OTBert:

3aganue 19
Kakoi1 Tum snurenus npeacTaBiieH B JAHHOM OpraHe?
a) OJTHOCTIOMHBIN ITUIMHAPUYECKUN STUTEITUMN
0) OMHOCTIOWHBINA KYOUYECKUN ATTUTEITHIA

B) OJHOCJIOMHBIN MJIOCKUM IUTETUI

') MHOTOPSITHBIN 3MUTETUI

OTBert:

11
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3ananme 20
Kakue kineTkr HeBO3MOKHO BCTPETUTH B JTAHHOM THCTOJIOTUYECKOM 00beKTe?
a) aJIbBEOJIOLMTHI | mopsiaka
0) XOHAPOIUTHI

B) DPUTPOIIUTHI

I') KapJIMOMUOIIUTHI

OT1BeT:

3aganme 21

[Ipu okuCIeHNN KaKUX COSTMHEHHM BBIJICTSETCS HAUOOJbIIEe KOJIMUYECTBO dYHEPTUN?
a) a30THCTHIX OCHOBAHUM

0) JKUPHBIX KUCIIOT

B) OCJIKOB

T') YIJIEBOJIOB

Otsert:

12
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3aganue 22

BribepuTe Ha3zBaHME Tpoliecca, KOTOPBIA MPOUCXOTUT TPU 0Opa30BaHUU CTPYKTYPHI,
n300paXEHHON Ha CXeMe.

a) TUIPOJIN3 BOJAOPOTHBIX 1 HOHHBIX CBSI3EH

0) oobpazoBanue GpochoaudGUpHbBIX CBI3EH

B) 00pa3oBaHKE MENTUIHBIX CBS3EH

r) pacieruieHre N-TJIUKO3HUIHBIX CBsI3eH

OrtBer:

3ananue 23

Y OUKBUTUHWIMPOBAHUE — PACHIPOCTPAHEHHBIA BAPUAHT MOCTTPAHCISIIUOHHONW MOIU(DU-
KalllK, TP KOTOPOM K O€JIKYy KOBAJIEHTHO MPUCOEIUHSIETCS HEOONbIION MOIUNENTHA —
yOuKkBUTHH (76 aMUHOKHUCIOTHBIX OCTATKOB). JTa MOAM(UKAIMS MOXET OKa3bIBaTh
BIIMSIHUE HAa aKTUBHOCTH M CTAOMIIBHOCTH O€JIKa KaK B HOPMAJIbHBIX, TaK U B CTPECCOBBIX
JUIsl KJIeToK ycnoBusix. Bel uccnenyere Oemok A (305 aMUHOKHUCIOTHBIX OCTaTKOB).
YOUKBUTUHWIMPOBAHHBIN O€I0K A W3 HOPMAIbHBIX KJIETOK HMEET MOJICKYJSPHYIO
Maccy 50,3 k/la, B To Bpemsi Kak 0eJoK A M3 KJIETOK B COCTOSSHHHM THUTIOKCUU UMEET
maccy 75,4 k/la. Onpenenute, CKOJIBKO BCEro MOJIEKYJl YOMKBUTHHA MPUCOEIUHEHO K
OelKy A Mpu HAXO0XJEHHM KIJIETKH B COCTOSIHUM TUMOKCHH. [Ipumute, 4TO CpenHss
MOJICKYJISIpHAs Macca OJIHOT0 aMMHOKHUCJIOTHOTO ocTarka coctasiset 110 [a.

a)2

0)3

B) 5

r)9

Otser:

13
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3ananue 24
Pacmennenne kakoil(-ux) cBsi3u(-eil) 00€CIEYMBAET SHEPIeTHUECKUI BBIMTPHILI [PU
cuntese Mosekyssl JIHK B xone perummkanum?

AI0THCTSE

CCHOa3HW2

Chramsn TP W3R KMACAOTH

OcTartok
Caxapa

a) csizu 1 B Monekyie ATO

0) cBs3u | B mpHCOEIUHAEMOM HYKJIEOTHIE
B) CBS3U 2 B PUCOEAUHIEMOM HYKIICOTUE
r) cBsi3u 2 B MoJiekyje ATO

Otser:

3ananue 25

BripaBHuBanne — 310 6MOMHGOPMATHUSCKUI METOJI, KOTOPBIA 3aKIH0YACTCS B MOUCKE
COOTBETCTBHM Mexay aByMms u Oojee mociemoBatenbHocTsMu (JIHK, PHK, 6enok).
IIpaBusbHOE BBIPABHUBAHME IO3BOJIAET OINPEACIISTh YYaCTKM TOMOJOTHH B MOCJEN0-
BaTEJILHOCTH TMOJHMMEPOB, a TaKXE HM3ydaTh HSBOJIIOLMIO TOCieaoBaTenbHOCTEeN. [
OIICHKM KaueCTBAa BBIPABHHUBAHUS MNPUMEHSIOT CHEHUaIbHBIM cu€T. Tak, eciau JBa
HYKJICOTHJAa B BBIPpAaBHMBAHUU COBMHAJAIOT, CYET BbIPAaBHHUBAHUS BO3pacTaeT Ha 2
nyHkta. Ecnu 7gBa HyKJeoTHIa HE COBIAJAIOT, CU€T, HAOOOPOT, YMEHBIIAETCS Ha 2
nyHkta. HakoHeln, eciii B BbIpaBHHBaHUW HE HAXOJUTCA COOTBETCTBUS, BCTaBISETCS
nponyck. [Ipomyck cHwkaeT cu€r BbIpaBHHBaHWsA Ha 5 NyHKTOB. KakoB cuér s
MPEJCTABIICHHOTO BhIPAaBHUBAHUSA?

1 ATCGTTCTAC-——- 10
[T |
1 ATCGT----CAGC 9
a) —23
0) —25
B) 18
r) —27
Otser:

14
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Yacts 2

Bam mnpensiaraiorcsi TecToBble 3aJaHHUSI ¢ MHOKECTBEHHBIMH BAapHMAHTAMU
orBera (0T 1 10 5). Bame pemienne 0THOCUTEJILHO KAKI0I0 BAPUAHTA OTBETA
(BbIOOpP, BepHBIN JaHHbII BAPHMAHT OTBETA WJIH HET) OLlCHUBAETCHA B 2 OaJjuia.
3a ommOouHOe pemieHue BbIYuTaeTcs 1 0al. MUHUMAJIBHOE KOJUY€CTBO
0aJu10B 3a Ka:knoe 3aaanue — 0.

3aganue 26

Hayunoil rpymnmoil wuccienoBaiach peakius MoOOMHTa (TPYIMIOBOE MpecieoBaHe
MEJIKUMHU >KMBOTHBIMH OoJiee KPYIHOTO Bpara, MPUBOASINIEE K €ro OTIIYTMBAHHIO)
TPOCTHUKOBOM KaMBIIIOBKM Ha KYKYIIKY. ¥ CaMOK KYKYIIKH €CTh JIB€ MOpP(BI — cepast
(MuUMHKpUpyIOIIas MoJ sAcTpeda-nepeneasiTHUKA) U pbDKas (BO3MOXXHO, MUMUKpH-
pyrolas noJi MycTeablry Win APYroro MEJIKOro COKOJIa).

[Ipennonaranoch, 4Tto peakuuss MOOOWMHIa KaMbIIIOBKM Ha Ty WM HHYIO MOpPQyY
KYKYIIKH 3aBUCUT OT HaOJIOEHUs 32 MOOOMHIOM JpPYTHX KaMbIIIOBOK. YTOOBI 3TO
IPOBEPUTH, M3MEPSIIOCh, HACKOJIBKO CHJIBHO H3MEHSETCS YpPOBEHb MOOOMHIa mocie
NOPEIbSABICHUS  JEPEeBSIHHOM  MOJENM  KyKYIIKM WU sicTpeda  KaMblIIOBKE,
PACIIOJIOKEHHOM 10 COCENCTBY. Pe3ynbTaThl SKCIEPUMEHTA NIPEACTABIICHBI HA PUCYHKE.
Ceppble KOJIOHKHM — CTaTUCTUYECKN 3HAYMMbIE N3MECHEHUSI.

Mogens, npeabsaBiIeHHAs coceny

Cepas mopda (CM)  Poikas mopda (PM)  Aciped ()
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S 2004 J.
E 150 4
8
?3 100 4
Q2
=¥ 50 J
s . |
= T T )]
5 | | L
= 50 4
2
= -100 ]
:‘ A
-150 - ) v | |
WS CM PM A CM PM 4 CM PM 4

Mojienb, npeabsaBIeHHas UCCIIelyeMO 0co0u
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BriGepute BepHbBIE yTBEPKICHUS.

a) Mumukpuss cepoii Mop(dbl KyKYIIKH TIOH scTpeba-mepenensiTHUKA SBISICTCS
MIPUMEPOM MIOJIEPOBCKON MUMUKPHH.

0) Ilocie HabmoaeHUsT 32 MOOOMHTOM COCEJICKOM KaMBIIIOBKH Ha sicTpeba peakius Ha
cepyro Mopdy KYKYIIKH YMCHBIIMIACH, TaK KaK BEJIMKA BEPOSTHOCTH OLIUOUTHCS M
MIPUHSATH SIcTpeOa 3a KyKYIIKY.

B) OT00p MOpP(} KYKYIIKHU SBISAETCS OTPUIIATEILHBIM YaCTOTHO-3aBUCUMBIM, TO €CTh YeM
MEHBIIIEC YacTOTa MOP(PBI, TEM OOJIBIIE €€ MPUCITOCOOICHHOCTD.

r) [Tomumopdu3M KyKYIIKH SBIISICTCS 3BOJIFOIMOHHO CTAOMIIBHBIM.

n) ComuanpHOoe OOydeHHe, MpUMEp KOTOPOTO BBl M3YYHIIU, SBIISICTCS MEHEE JOpPOTO-
CTOSIIIIAM (OTTaCHBIM) TSI KaMBIIIIOBKH, YeM WHAWBUAYAJIbHOE, CBA3aHHOE C Pacro3Ha-
BaHHMEM YePT KyKYIIECK U SICTPEOOB.

OtBer:

3aganmue 27

Ilepen BaMu PUCYHOK >KM3HEHHOTO IMKJIA 3€JIEHON BOAOPOCHH YiIbBbl. CpaBHUTE €ro
C ’KU3HEHHBIM IIUKJIOM IAaIlOPOTHUKA OPJIsKa U BHIOEPUTE BEPHBIC YTBEPIKICHHS, O0IIHE
JUISL 000MX JKU3HEHHBIX IIUKIIOB

Pacmenue
cnopodum (2n)

3uzoma (2n) ) : - \ \
Mpopacmanue  300cnopol (n)
3u2ompt » §
—
\ {

OnaodomBopenue /74

/

Mpopacwanue

¥

Famema (n) ‘\ 4

XKerekoe pacwerue

zamemogoum (n) 2amemodum (n)

a) raMmeTouUT 1 CIIopoGUT MOPGHOIOTHISCKH OTMHAKOBHI

0) )KEHCKHUE U MY>KCKHE FaMeThl TTOABUKHBI

B) 3UT0Ta MPOPACTACT B TUTIJIOMIHBIN CLIOPOPUT

') MeH03 MPUBOJUT K 0OpPa30BaHUIO CIOpP OECIOI0r0 Pa3MHOKECHHS
1) CIIOpbI OECIIOJIOr0 Pa3MHOKEHUSI MO IBUYKHBI

OrtBer:
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3aganue 28
Kaxue gactu moma, moka3aHHOTO Ha Cpe3e, UMEIOT NUILTIONIHBINA HAaOOp XpoMocoM?

OT1BeT:

3aganue 29
Jiis n306paxEHHOro B 1IeHTpe (hoTorpadun opraHn3mMa XapakTepHO:

a) HaJTM4ue METUHOK

0) clierno 3aMKHYTHIN KUIIICUHUK

B) MPUCYTCTBUE MUHEPATIBLHOIO CKEJIeTa
') BHYTPUKJIETOYHOE MUIIICBAPEHUE

1) pPECHUYHOE JIBUKEHUE

OTtBerT:
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3aganue 30

Kaxkune coennHeHMs KOCTEH XapaKTepHBI 7S JIOKTEBOTO CycTaBa?
a) JIOKTEBasl U JlyueBasi KOCTU

0) JTIOKTeBas U JIaJbeBUAHAS KOCTH

B) IIeueBasi U KyOOBUIHASI KOCTU

I') JOKTEBad U IJIeueBasi KOCTU

1) TydeBasi U 1jieyeBas KOCTU

OTBert:

3aganue 31

Kakue cTpykTypsl BepHO 0003HAUYECHBI HA PUCYHKE?

OT1BeT:

F?ff
A. Kopkogsoe BeIecTro

B. Jloxanka —

B. MoucucnyckarcibHblii
KdHaJl

I'. Yamcuka

J1. Tlupamuna

18
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3aganue 32

N3BeCTHO HECKOJBKO THUIIOB MEKKJICTOYHBIX KOHTAKTOB, Pa3HOOOPA3HBIX MO CTPYKTYpE
u  QyHKOHSAM. J[ecMOCOMBI COETUHSAIOT KIJIETKH 3a cuér O€JIKOB M3 CeMeiCcTBa
KaJIr€pUHOB, KOTOpPHIE C ITOMOIIBI0O BHYTPUKIETOUHBIX SKOPHBIX OEIKOB CBSI3aHBI C
MIPOMEXYTOUHBIMU (PHIIaMEHTaMH HM3HYTPU KJIETKU. Ha pucyHke mnpeacraBieHa cxema
CTPOCHHUS JIECMOCOMBI. BBEIOEpUTE BepHBIE YTBEPKACHUS.

MewSpaHe COTRaHU KEToK

Moonery TorHEe
U nNAMeHT.I

NASCTUHKS W3

NAOPHEIX
Sankon benku cencdcTna xagrapunon

a) JlecMocoMBI IPHUIAIOT MEXAHUYECKYIO IPOYHOCTH KJIETOYHOMY CIIOH0.

6) JlecMocoMBbI ClIOCOOHBI MMPOITYCKATh MaJIbIE MOJIEKYJIBI U3 OJTHOU KJIETKU B APYTYIO.
B) Uepes necMocoMbl iepeAaéTcs dJeKTpuIeckoe Bo30YKIeHHE OT KIETKH K KIIETKE.
r) [Ipu ayTouMMyHHBIX 3a001€BaHHSIX, TPUBOASIINX K Pa3pyIICHUIO JECMOCOM,
HauOOJIbIIINE TTOBPEXKACHHUS MOIy9aeT COCTUHUTENbHAS TKAHb.

1) lecMocomMbl 0COOEHHO BaXHbI B KJIETKAaX PACTCHUI.

OrtBer:

3ananue 33
[lepen Bamu ogHOMEMOpAHHBIN OPraHOW, BBINOJHSIOUMN Pl BaXKHEUIINX (HyHKUUN
B DYKAPHOTHYECKOMN KIIETKE.

Bri6epute (yHknun, koTopele nannbii opranons HE Beimosnnser.
a) cuntes ATD i, ¥
0) TMKO3UIUPOBAHKE OCITKOB g " :
B) COPTUPOBKA OEIIKOB

r) oOpazoBaHNe MEMOPaHHBIX MTy3bIPHKOB
1) CUHTE3 OEJIKOB

OTBert:
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3apanue 34

Bribepute TEepMHUHBI, KOTOpBIE OIMUCHIBAIOT CTPYKTYPHI, HMEIONINE >KUBOTHOE
MIPOUCXOKICHHUE.

a) MJICYHUKH

0) peTuxyssipHas hopmanus

B) THUATO/IbI

I') AJIbBEOJIBI

1) KOPTHEB OpraH

OTBeT:
3aganue 35
A B C
PACTEBOR
MPOTEAZS bt - s
EENOK 5 - I -
AL E D D
10°C 40°C 70°C

Bel Buaure cxeMy, WUIIOCTPUPYIOIIYIO 3KCHEPUMEHT IO aHaJIW3y CBOWCTB
YeJioBeuecKo npoteasnl. [IpoObl B SKCIIEpUMEeHTe HHKYOMPOBAIM B TEYCHUE 5 MHUHYT.
VKaxuTe, Kakue pe3yibTaTbl MOXHO ObLIO OBl TOJYyYUTh, IIOCTABUB TaKOM
DKCIIEPUMEHT.

a) B mpoOupke B akTMBHOCTH MpoTea3bl OyaeT MaKCUMaIbLHOM

0) B mpobupke C CKOpOCTh peakIuu Oy1eT MaKCUMaTbHOMN

B) B mIpoOuMpke A KOJIMYECTBO MNPOAYKTa pPEAKUUU K KOHIy HHKyOauuu OyaeT
HanOOJIbIIUM

I') B IpoOUpKe A K KOHIy MHKYOallud pacuieruisieMoro Oeyika ocTaHeTcsl OoJblle, YeM
B npoOupke B

1) BO BceX TpEX MpoOupKax OyJeT UATH PeaKklus ¢ pacllelIeHHEeM aMHJIHbIX CBsI3el
OTtser:
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HIxonbHei 3Tan. 10 kace.

Yacts 3

Boi0epure BepHble cyxaeHusi. Bale penieHue 0THOCHTEIbHO KAMXKIAOT0 CYKIACHUS
(BBIOOP, BEPHO JaHHOE CY:K/IeHUE WIH HEeT) oneHnBaercd B 4 0aiiia. 3a omundo4Hoe
pelieHue BhIYUTaeTcs 2 6a/1a. MUHMMAIbHOE KOJIMYECTBO 0aJ1J10B 32 yacTh 3 — 0.

3ananmue 36.1

N3BecTHO, YTO [ MUHOT U KOCTUCTBIX PHIO XapakTepHa MHUOIIHUS, TO €CTh (POKYCUPOBKA
Ha OMIDKHUX OOBEeKTax B pacciableHHOM COCTOSHMM MBIIII IJ1a3a, TOTJAA Kak JJIs
XPSIIEBBIX PbIO U aMPuOUN — SMMeETponus, TO €cTh (OKYCHUPOBKAa Ha JaJIbHUX
oObekTax. Takum 00pa3oM, MUHOTH U KOCTUCTBIE PHIObI UCIIOJIB3YIOT PETPAKTOP 3pauka,
3aJIBUTAIONINIA ero ONMKe K ceTyaTKe, a XpsIeBble pblObl U aM(pUOUU — MPOTPAKTOP
3paydKa, BBIABUTAIOLIUN €T0 BIEPE.

OrtBer:

3aganue 36.2

[Tocneauuii 00K NMpe oK rPUOOB U KUBOTHBIX CYIIIECTBOBAJ MO3XKE, YEM MOCIECAHUI
0OIIMiA MpeTIoK TPUOOB U PaCTEHUH.

OTtBerT:

3apanue 36.3

Ecnu psnmoM ¢ mMoiiofoil, HeclieMaIMn3upOBAaHHONW PACTUTENILHOM KIIETKOM B 0Opa3oBa-
TETHLHOW TKaHW HadaJl Pa3BUBATBHCS COCY/A NMEPBUYHOW KCHIIEMBI, TO BBICOK IIAHC, YTO
B HETMIOBPEXKAEHHOW TKaHM CTEOJi1 dTa Mojonaas KieTka Oyner auddepeHupoBaHa
B KJICTKY AIUCPMICA.

OrtBer:

3apanne 36.4

CyMuatbpie MJIEKOMTAIONINE, B OTIWYNE OT IUIAIEHTAPHBIX, HE BBIICIISIIOT MOJIOKO JJIS
BCKapMJIUBaHUS TTIOTOMCTBA

OTBerT:

3aganue 36.5

[Tpy MHrHOMPOBAHUY aHTHOTEH3UHIIPEBPAIIAIOIIECT0 PepPMEHTA apTePHUAIBHOE JaBICHUC
y YeJIOBEeKa CHIKACTCS.

OtBer:

3ananue 36.6

JIBMOKEHUEM TJIa3HOTO sI0J0Ka YIPaBJSIOT IIECTh MBI, TpeThs Tapa YeperHo-
MO3TOBBIX HEPBOB WHHEPBUPYET BEPXHIOK, HIDKHIOIO U MEIUATLHYIO TIPSAMBIC MBIIIIIHI
rjiaza, HIKHIOIO Kocyro. UeTBépras mapa dYepermHO-MO3TOBBIX HEPBOB HWHHEPBUPYET
JaTepaIbHYI0 TPSAMYIO MBIy TJia3a, MATas Tapa YeperHO-MO3TOBBIX HEPBOB
WHHEPBUPYET BEPXHIOIO KOCYIO MBIIIITY Ti1a3a.

OtBer:
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3apanue 36.7

TyOymua 1 Muo3uH 00JangaroT GepMEHTATUBHON aKTUBHOCTBHIO, TO €CTh PACHICTUISIIOT
I'T® u AT® cooTBETCTBECHHO.

Ot1BeT:

3ananmue 36.8

[IpucoenuHEeHHEe OJIMTOCaXapuaAOB K OClIKkaM — TJIMKO3WIMPOBAaHHE — MOJXKET
IIPOUCXOJIUTH KaK B SHOIIaA3MaTHICCKOM PETHKYJIyME, TaK M B anmapare [ oJbmKu.
OTBeT:

3aganue 36.9
DnuTenraabHas BRICTHIIKA TPAXCH MPEJICTABICHA OJHUM CJI0EM KIICTOK.
OT1BeT:

3aganue 36.10

briBaeT, uTO MeTabOIMYECKHI MpOIECC MNPEACTaBIsET COOOM IMOCIeN0BAaTEIbHOCTD
peaKLMi, 3aMKHYTYIO0 B IIUKJI. MICTOYHUKAMH €ro MPOMEKYTOUYHBIX MPOIAYKTOB MOTYT
CIYy)XKUTh HE TOJBKO PEaKIMh CaMoro Ipolecca, HO W TMOMOJHSIONIME PEAKIINH,
Ha3bIBa€MbIC aHAIUIEPOTUUYECKUMU. [IpuMepoM aHamIepoOTHYECKON pEeaKIru MOKHO
Ha3BaTh PEAKIIMIO 00pa30BaHUs OKcajoaleTaTa u3 MmupyBara.

Ot1BeT:
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Yacrs 4

3a kaxk/10e BepHOe COOTHECeHUE HAYHUCIsieTcs 2 0ayia. 3a KaKioe HeBepHOoe
cooTHeceHne BerunuTaercsd 1 0a1. MUHHMAJILHOE KOJHUYECTBO 0AJIJIOB 32 KAaXKI0€e
3aganue — 0.

3aganue 37

[IpopocTku apabumgorncuca MpopanuBaiId B OTCYTCTBHE cBeTa (IIPOpPOCTOK 1) m moj

Oenoit mammnoil (mpopoctok 2). Kakue mnporecchl XapaKTepHbI JUIsl KaXKIOTO U3
MIPOPOCTKOB?

b4

Mpopoctok1 e . .. T

a) CBETOBBIEC peakuu (OTOCUHTE3a

0) HaKOIUIEHHE MPEALIECTBEHHUKOB XJIOPOILJIACTOB, HE UMEIOIINX Pa3BUTHIX I'PaH
B) TOJIBKO reTepOTPO(PHOE NMUTaHKE

I') pa3BUTHE KPYIHBIX JJUCTOBBIX MIACTUHOK CEeMSA0EN

1) IETJIEBUTHOE UCKPUBJICHUE KOHUUKA CTEOIs
OTBert:

IIpopocrok 1 2

DYyHKUIMHU FJIEMEHTA

MakcuMmanbHbii 0ayut — 10.
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3ananue 38

Apomop(}o3bl KPOBEHOCHOM CHUCTEMBI SIBISUTHCH ONPEACIISIONIMMEI COOBITUSIMU B 3BOJTIO-
OMU TO3BOHOYHBIX >XMBOTHBIX. Ha wiumtocTpanum HWXE MNPEICTaBICHBI Pa3IUYHbIC
(GhopMBI OpraHu3ald KPOBEHOCHON CHUCTEMBI Pa3MYHBIX MO3BOHOUYHBIX. Ompeaenure,
JUIT KOTO U3 TEPEUYMCICHHBIX J>XUBOTHBIX MOTYT OBITh XapaKTEPHBI TaKUE THIIBI
YCTPOMCTBAa KPOBEHOCHOM CUCTEMBI.

JKuBoTtHbie:

a) MpbITKas ALepuIa

0) BopoOeii mmoyIeBoi

B) BOJIK €Bpa3UMCKUI

T) €BPOICHCKHIA TPUTOH
1) TpEXUTIIast KOJIFOIIKA

OTBert:

KpoBenocHas cucrema 1 2 3 4 5

KuBoTHOE

MakcuMmanbHbIi 0ayut — 10.
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3aganue 39

Ha pucyHke npencraBieHbl HIyMbl CEpALA YEJIOBEKAa, BO3HHUKAIOIIME IPHU Pa3HBIX
KJIAMaHHBIX MaTtojorusix. ConocTaBbTe MATOJOTHIO KJIallaHa W IIyM, KOTOPBI MOXHO
oOHapyXuTh TpH aycKyiabTanuu cepana. [udbpamu 1, 2 u 3 Ha pucyHke 0003HaUYCHBI
(13MOIOTUYECKHE TOHBI Ceplia.

1 2, 3
) Mpsm_——s i ' ' : o
1-i4 -4 3-i 1-i4 2-i 3-i 1-i 2-14 3
4, 5
h’ . ' *_,7
- 2l 3-i 1-@ 2l d-d
a) HopMa

0) aopTajbHBIN CTEHO3
B) MUTpaJIbHAsI HEIOCTATOUYHOCTh
I') aopTajbHasi HEAOCTATOUYHOCTh
1) MUTPAJIBHBIA CTECHO3

OTBert:

Hlym cepana 1 2 3 4 5

IHaTosorus
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Makcumanbubiid 0au1 — 10.

3aganue 40

CormocTaBbTe CTPYKTYpBhI, 0003HaUEHHbIE IUPpPaMH HA YIPOIIEHHON cCXeMe, C XapaKTe-
PUCTUKAMMU.

a) CurHaibHas NeNTHIHAs IOCJIEI0BATEIbHOCTb, B3aUMOCHCTBYIOIAs C OEIKOM-
TPaHCIIOPTEPOM.

6) Monekyna MPHK ¢ pacnionoxenHol Ha Heil puOOCOMOii.

B) LInTO30/1bHBIN YyYaCTOK CHHTE3UPOBAHHOIO O€JIKa.

r) CurHajipHas MENTUIHASA MOCJIEI0BATEIBHOCTb, KOTOpPAsl YK€ BBIMOJHUIA CBOIO
(GbyHKUMIO ¥ OyAET OTHIETUIEHA B MPOIIECCE NOCTTPAHCIISILIMOHHON MOAU(PUKALINH.

1) I MMKO3uIMpOBaHHBINA YyYaCTOK CUHTE3UPOBAHHOIO OeJKa.

Crpykrypa 1 2 3 4 5

XapakrepucTuka

MakcuMmanbHbii 0ayut — 10.
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