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BBEAEHUE

ITocobue comep:XKUT TPEHUPOBOUHLIE BapHMAHTELI, COOTBETCTBYIOIINE CTPYKTYpPE U COLEp-
JKAHUI0 KOHTPOJbHBIX M3MEPUTEJIbHBIX MATEePUAaJ0B €IUMHOT0 IOCyJapCTBEHHOrO 9K3aMeHa.
B kHure mpeacTaBiieHBI BCe€ TeMbI M THUNOBI 3aJaHUI, KOTOPLIE MOTYT OBITH IIPEIJIOMKEHbI
Ha sk3aMeHne. Tak Kak mocoOue SIBJIAeTCSI TPEHUPOBOUHLIM, YPOBEHb HEKOTOPBIX 3aJaHUMA
MOJKeT OKa3aThCA HECKOJIbKO BbIIle Tpebyemoro. OgHAKO aBTOP HAaJZeeTCA, UTO ITO TOJbKO
IIOMOJKeT abuTypueHTaM IPH IIOATOTOBKe K EI'Q mpm yMeHHMM MIOJIL30BATHCS JOMOJIHU-
TeJbHLIMUA HCTOUHUKAMU HH(MODPMAI[UN.

B moco6uu mpuBoauTca 20 BapmaHTOB. IIOHATHO, YTO B TaKOM 00BEME HEBO3MOIKHO
OXBAaTHUTh BeCh yUeOHBIN MaTepuay U IIPEACTABUTH €ro BO BCEM MHOrooOpasuu. OmHAKO
HMEIOINICca MaTepuaj BMecTe ¢ MeToguuecKkumMu pekomeHpanuamu @UIIN, nemoBepcueit
U cuenuduKaeil ToMoryT adUTypueHTaM IIOHAThb, KAKOW 00bEM TEOPEeTUUYECKUX CBeje-
HU#I OHU JOJKHBI ycBouTh. Ocoboe BHMMaHHEe oOpaTuTe Ha 3amgaHuA JuHU 5—6, 9-10,
13-14 B mepBoii uactu BapuaHTa. OHM JOCTATOUYHO CJIOKHBI M TPEOYIOT BHUMATEIHHOTO
aHanmusa. TakKe 3HAUUTEJIbHOTO BHUMAHUS M YMEHHSA JIOTUYECKHU PACCYKIATh TPeOyIoT
3aJlaHUsA Ha IIOCJIEeNOBATEJbHOCTH IIPOIIECCOB, IIPOMCXOAAININX B OMocumcTeMax. Bo BTOpPOIit
yacTu Hambojee CIOKHBIMH CUMTAIOTCSA 3amanusa 23, 24, 26, 27. NwmeiiTe B BUIY, UTO
B HOBOM BepcHUM SK3aMeHa TpeOdyeTcA yMeTh MHTePIPETHPOBATh MaHHBIE SKCIEPHUMEHTOB,
3HATH IIPABUJIA MX IIOCTAHOBKM, YMETh aHAJM3MPOBATH (pakThl. I TeM He MeHee, HECMO-
TPpsA Ha HOBU3HY MaTepuajiOB SK3aMeHa, IPU BAYMYUBOM U yCEPAHOI pPadoTe BbI CMOIKETE
JOCTUTHYTHh BBICOKUX Pe3yJIbTATOB.

B cBsi3u ¢ BO3MOKHBIMM HM3MEHEHHAMM CTPYKTYpPhI SK3aMeHAIlMOHHON paboThI TOU-
HYI0 HyMepaluio 3aJaHui pPeKOMEeHIyeM YTOUHATL Ha cailiTe PemepalbHOTO MHCTUTYTA
negarormueckux mamepenuit (www.fipi.ru).

MHenaro yoauu!



BAPUAHT 1

YacTtb 1

OtBeTamn K 3apaHusam 1-22 qBNAOTCA MOCNeAoBaTeNibHOCTbL UMGP, YMCIO MU CNOBO
(cnoBocoveTtaHune). OTBETHI 3anNULIKUTE B NOMS OTBETOB B TekcTe paboTbl, a 3aTeM nepe-
HecuTe B BJTAHK OTBETOB N2 1 cnpaBa OT HOMEPOB COOTBETCTBYIOLLMX 334aHUNA, HAYMHAS
C NepBON KIeTo4kn, 6e3 npobesnioB, 3anATbiX U OPYIMX OOMOAHUTENBbHLIX CMMBONOB. Kax-
OblAi CUMBON MULUUTE B OTAENIbHOW KJIETOYKE B COOTBETCTBUM C NpMBEOEHHbIMU B GnaHke
obpasuamn. EQMHULIBI N3MEPEHUS BEJIMYMH MUCAaTb HE HYXHO.

PaccmoTpure Tabaumny «Buosiorus — KoMILIeKCHas HayKa» U 3aIllOJHUTE ITYCTYIO
AYEeNKy, BOMCAB COOTBETCTBYIOIIIUN TEPMUH.

Pasnensi Omosornu O0BeKTHI UBYUCHUS
AHTOMOJOTUS (MHCEKTOJIOTHS) Hacexombie
NxTuosorusa ?

OTrBerT:

Nudysopuio-Ty(deabKy IMOMECTUJIN B COCYJ C MOPCKOI Bomoii. Kak maMeHUTCA KOH-
IIEHTPAIlUs COJIell B TeJie IIPOCTEMUINero u KOJMUYECTBO BOALI B Hei?

g KaKkIol BeJUWUYUHBI ONPENeJIUTe COOTBETCTBYIOIUI XapaKTep ee U3MeHEHU:
1) yBenmuunach

2) He M3MeHMJACH

3) yMeHbIIIUJIach

3anuInuTe B TaOJUITy BhIOpaHHbIe MUMPHI AJMA Kaxkaol BeanuuHbl. [{udpsl B oTBeTe
MOTYT IIOBTOPATHCA.

KoHmeurpanusa coJei KoanuecTBo BOABI

Oo6miasa macca moiaexkya ITHK B ogHOM simpe HemenAlleiicd COMATUYECKON KJIETKU
yesnoBeka cocrabisger 10 mr (1 mmkxorpamm (mr) = 107!2 r). Kakosa Oyzer macca
IOHK B KJeTKe KOCTHOTO Mo3ra B Hauaje MmeTadasbl muTosa? B oTBere 3ammmimTe
KoamuecTBO nukorpamm [THEK.

OTrBerT: Ir.




IZl OmpenennTe COOTHOIIIEHNE MeHOTUIIOB IIPU CKPEIUBAHUY T'eTePO3UTOTHOTO PACTEHUS

ropoxa € INiIaJKMMH CeMeéHaMM N pPaCTeHHndA C MOPIMUMHHCTBIMM CeMEHaMMH. OrBeT
3allMIInTe B BHUAE IIOCJTIenO0BAaTE€JIbHOCTH III/I(I)p, IIOKAa3bIBAIOIIINX COOTHOIIIEHMNE IIOJIYy-
YMBIINXCA T'€HOTUIIOB, B IIOPAOAKE MX YGI:IBaHI/IH, 6e3 JOIIOJTHUTEJIBHBIX 3HAKOB.

OTBerT:

PaccMoTpute pUCYHKM U BbINOSHUTE 3agaHma 5 u 6.

6]

1 2 3

Kakum HOMepoM 0003HaUEeHO BEIIECTBO, Iepegarolnee MHGOPMAIINI0 HAa PHUOOCOMBI?

OTrBerT:

YcranoBuTe COOTBETCTBHE MEXKAY BellleCTBaAMM, IIOKA3aHHBIMU HA PHUCYHKE BBIIIIeE,
U UX OpusHaxkaMu. K KayKIoli HO3UIIMM, JAHHOM B IepPBOM CTOJOIlE, IIOLOepuTe
COOTBETCTBYIOIIYIO IIO3UIINIO 13 BTOPOT'O CTOJIOIA.

ITPUSHAKU BEIIECTB BEIITECTBA
A) comep:KUT aHTHUKOLOH 1)1
B) mepenocur mH(pOpPMAIIUIO O CTPYKType Oesrka 2) 2
B) BzaumogelicTByeT ¢ aHTUKOJOHAMM Ha pmbocomMax 3) 3

I') coenmusaeTca ¢ aMUHOKHUCJIOTONR
1) uMeeT CMBICJIOBYIO M TPAHCKPUOUPYIOIIYIO YaCTU
E) oGiamaer aHTHUIIapaJLJIEIBHOCTBHIO

3anuinuTe B Ta0JAUIy BbIOpaHHBIE IIU(PHI IO COOTBETCTBYIOIIUMI OYKBAMU.

A|B|B| T | Oo|E

OTBer:




BriOepuTe Tpu BEpHBIX OTBeTA M3 IMECTH U 3AMUINUTE B TAOJAUIY TUQPBI, IIOX
KOTOPBIMM OHM YKAa3aHbI.

Kakue m3 mepeuyncJIeHHBIX HUKEe MPU3HAKOB MOXKHO KCIIOJB30BAThH AJISA OMUCAHUS
M300paKEeHHON CTPYKTYPHI?

1) mpoBOOUT HEPBHBIE MMITYJIbCHI

2) ceKpeTHpPYeT KeJdub

3) ABIAeTCS YaCcThbI0 HEPBHOUN KJIETKU

4) BBIZEJIAET MeIUaTopP

5) BBLIBBIBAET COKpAIlleHUe COCeqHell KJIETKU
6) dorocuHTE3UPYET

OTBerT:

YcraHOBUTE HPaBUJIbHYIO IOCJIEI0BATEJIbHOCTh COOBITUH, HTPOUCXOAAIIUX B IIPO-
mecce mHTep®a3bl U Meio3a. 3anuMIuTe B TAOJUIy COOTBETCTBYIOIIYIO IIOCJIEIOBA-
TeJbHOCTh IuU@p.

1) cnupanusanua XpoMoOCcOM

2) oOpasoBaHHE raMerT

3) pennukamua JTHEK

4) obpasoBaHue OMBaJIEHTOB

5) pacxoKIeHue ABYXPOMATHUAHBIX XPOMOCOM K IIOJIIOCaM

OTBerT:




PaccMoTpute pMCYHOK M BbiNonHMTE 3adaHus 9 n 10.

E PaccmoTpuTe PUCYHOK M yKasKuTe, KaKoil mudpoii o603HaUeHa IIN30TOHUS B TKAa-

HAX YeJIOBEKa.

OTrBerT:

YcTaHOBUTE COOTBETCTBHE MEMKAY CTaIUAMU Pa3BUTUA MAaJAPUMHOTO ILJIa3MOISUSI
M MeCTaMU, B KOTOPBIX OHU ITPOMCXOAAT: K KaXKIOW ITO3UIINHU, NAaHHOU B IIEPBOM
cToJIbIe, IMoA0epUTe COOTBETCTBYIONIIYIO IIO3UIIMIO M3 BTOPOT'O CTOJIOIIA.

CTAONU PA3BUTHUSA IIJTASMOONSA

A) ommomorBopeHme M oOpasoBaHWE 3UTOTHI

B) meposouTsl B meueHU UeJIOBEKa

B) zapakeHne KpoBu udesoBeKa

I') cmopo3ouTsl B KUINIEUYHUKE KOoMapa
II) Gecrosioe pa3MHOXKEHUE CIIOPO30UTOB
E) nunnougnas cranzmud pasBUTHA KoMapa, 3apaska-

OIMada 4ejJioBeKa

MECTO ITPOTEKAHUS
1)1
2) 2
3) 3
4) 4

3anumure B TAOJIUIy BbIOPaHHBIE ITU(PHI IIOJ COOTBETCTBYIOIINMU OyKBAMMU.

OTBerT:

A

b

B

r

Al

E




BribepuTe Tpu IIPaBUJIBHBIX OTBETA M3 IMECTU W 3AMUINUTE B TAOJIUIY HMU(PHI, IO
KOTOPBIMM OHM YKAa3aHbI.

Pacreunsa orzmena IIamopoTHHKOBUIHBIE XapaKTEePU3YIOTCA CJAEAYIOINIMMU IIPU3HA-
KaMu:

1) rameroduT ramaougeH

2) DOMUHUPYET CIIOPO(MUT

3) cmopsl 00pas3yloTcs B pe3yjabTaTe MUTO3a

4) ONBLIAIOTCA HACEKOMBIMU

5) M3 3UTOTHI BBIpacTaeT KOpPoOOUKa

6) cmopbel 00pa3ylTcsa B copycax

OTBerT:

IIpokmaccuuiiupyiiTe pacTeHue B NPaBUJIbHON MOCIEeNOBATEIHLHOCTH B COOTBET-
CTBUM C €Tr0 TaKCOHOMUYECKOU Mepapxueii, HAUMHAs C CaMOT0 KPYIIHOTO TaKCOHA.
3anuiuTe B TaOJUILY COOTBETCTBYIOIIYIO IIOCTIELOBATEIbHOCTH ITUMD.

1) Opxugnubie

2) Pacrenus

3) Bammauok HacTOAITUHA
4) TloxpsITOCEMEHHBIE

5) OmHOmOJIbHBIE

6) dyxapuoThl

OTrBerT:

PaccmoTpute puCyHOK U BbiNosHUTE 3agaHua 13 u 14.

Kakxoit nmudpoii o6o3HayeH anIeHINKC?

OTBerT:




YcTaHOBUTE COOTBETCTBHE MEKAY XapaKTePUCTHKAMHU U CTPYKTypaMu, 0003HAUEH-

HBIMU Ha PUCYHKe BbIIe Iudpamvu 1, 2, 3: K KaKJI0¥i IIO3UINU, JAHHOU B IIEPBOM
CTOJIOIle, IOAOEPUTEe COOTBETCTBYIOIIYIO IO3UIIMIO M3 BTOPOT'O CTOJIOIIA.

ITPOIIECCHI MECTO ITPOTEKAHUA
A) BcacbkIBaHME BOIbl U MUHEPAJTbHBLIX BEIECTB 1)1
B) BcaceiBaHMEe aMUHOKHUCJIOT 2) 2
B) pacmierienne u BcachbIBaHUE JUMIHUIOB 3) 3

I") mauano pacmiemyieHusa 6eJIKOB

II) o6paboTKa MEenTUI0B IIEIICMHOM U COJAHOM Kuc-
JIOTOM

E) copakuBanme KJaeTUaTKU

3anumure B TaOJAUIy BBIOPaHHBIE ITU(PHI IIOJ COOTBETCTBYIOIMUMU OyKBaMU.

A|B|B| T | Oo|E

OTBerT:

BbI6epI/ITe TPMX BEPHBIX OTBE€Ta M3 IIIeCTU N 3allUIIINTE B Ta6JII/IIIy I_II/I(l)pI:I, 104
KOTOPBIMMX OHHM YKa3aHBI.

Kakue npusHakm xXapakTepHBI I TKAHU, BUILI KOTOPOU IIPEACTABJIEHBI HAa PH-
CyHKe?

1) oOpasyer HepBHBIE KJIETKU U KOPY MO3Ta

2) MOKeT OBITH JKUIKOUM, TBEePHOii, 3JIaCTUUYHON
3) o0pasyeT CBA3SKHU, CYXOMKUJIUA

4) BBLIIIOJHSIET UMMYHHYIO (PYHKIIHIO

5) cmocobHa K COKpAIeHuIO

6) BO3OymUMAa

OrBerT:

OnpenenuTe MOCJIEAOBATENIHLHOCTD MIPEBPAIEHNA BEHO3HON KPOBU B apTEpPUATBHYIO
B Kpyrax KpoBOOOpAaIlleHUsA y ueJoBeKa, HauWHaA C MOJIbIX BeH. 3amuIluTe B Tad-
JIUIY COOTBETCTBYIOIYIO ITOCJEIOBATEIHHOCTh HUQP.

1) npaBoe mpexacepaue 4) 1eTOYHBIN CTBOJ

2) moJibie BEHBI 5) mpaBBIA KeTyooUueK
3) nerxkue

OTrBerT:




IIpounraiiTe TexcT. BriOepuTe TpuU IpenoKeHUA, B KOTOPBIX NAaHbI OIMCAHMUA
MOP(OJIOTUYECKOr0 KpuUTepus Buaa xamesaeoH [[)KekcoHa. 3anumuTe B TabauIry
nudpsl, MOJ KOTOPHLIMU OHU YKas3aHBI.

(1)Xameneon [l;KeKcoHa dyallle BCeTO BCTPeEUYaeTCs B CABAaHHAX U JiecaX TPOMIU-
KOB — B uacTHOCTH, Oosee 90 BumoB xkmuBeT Ha Magmarackape. (2)Xameseon
I:xeKcoHa OBICTPO MEHsSEeT CBOI0 OKPACKy, MIpucIocabjuBasich K (POHY, Ha
KoTtopom Haxomutca. (3)TysmoBuime xamesieoHa CILIIOCHYTO ¢ OOKOB TaK, UTO
co3maeTcA BIleUaTJieHWe, OyATO TOT IoOBIBas mona mpeccoM. (4)3y0uaThiii Xpe-
O0eT mesaeT ero MOXOXKMM Ha CKasouHOro apakoHa. (5)Ha nHorax wmaxomarcsa
MIATh MAJbIEeB, KOTOPhIe CPOCIUNCH IO 2 1 3 IMajblla B IPOTUBOIIOJOMKHOM APYT
IPYTy HaIIpaBJIeHUU U 00pPa3yloT cBoeoOpasHyio KJellrHio. (6)OcHOBHOI panuoH
xXaMejieoHa — HacCeKOMbIe.

OTBerT:

BribepuTe Tpu BEepHBIX OTBETA M3 IIECTH W 3AMUIINTE IU(PPHI, I0J KOTOPHLIMU OHU
VKa3aHBbl.

YKaxkuTe cuMOMOTHUYECKIIE OpraHnu3MbI B 6I/IOI‘eOIIeH03€ Jieca.

1) oAHOKJIETOYHBIE BOJOPOCTN U TPUOBI
2) enb m cocHa

3) Oenbrii Tpub u mayo6

4) TPYTOBUK U OCHHA

5) Oepesa u MmomOEepPE30BUK

6) 00Kbs KOPOBKA U TJA

OTBerT:
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YcTaHOBUTE COOTBETCTBHE MEKAY JTalaMM AaHTPOIOreHe3a M IIPUMeEpPaMHU, COOT-
BETCTBYIOIIMMU AAHHOMY 9Taly: K KaKIO IO3UIINH, JAaHHOW B II€PBOM CTOJIOIIE,
mog0epuTe COOTBETCTBYIOIYIO IMO3UIIMIO M3 BTOPOIO CTOJIOIA.

9TAIIbI AHTPOIIOTEHE3A ITPUMEPBHI

A) xxuam 1 000 000 ner masan 1) yeOBeK MPAMOXOIAIINI
B) zaromnas oxora 2) HeaHIepTAaJell

B) uckyccTBO, TBOPUECTBO 3) KpoMaHBOHEI]

T') pasButue pemecesi, KyJbTyphl
) npuMuTHBHAA DPeUYb
E) sauarku peun

3anumuTe B Tabaumy BbIOpaHHBIE ITU(PHI IIOJ COOTBETCTBYIOIUMUN OyKBaMU.

A|B|B| T | Oo|E

OTBerT:

YcraHnoBuTe IPaBUJIBHYIO IOCJIENOBATEJIbHOCTH COOBITHII, HPOUCXOAAIINX B IIPO-
Imecce Meros3a. 3amuIIUTe B Ta0JIUITy COOTBETCTBYIONIIYIO IIOCJIEOBATEIbHOCTD ITUQDP.

1) coupanmsamusa XpPoOMOCOM

2) obpasoBaHUE TaMeT

3) oOpasoBaHue OMBAJIEHTOB

4) pacxokaeHUe NBYXPOMATHUIHBIX XPOMOCOM K IIOJIOCaM
5) KpOCCHHTOBED

OTBerT:

IIpoananusupyiite Tabaumny «IlumeBapeHue». 3amoJHUTE ITyCThle SYEHKU Tab-
JIUIIBI, WCIIOJIb3Ys TEePMUHBI, IPUBeAEeHHBIe B cOuucKe. Isa KaKaou siueiiku, 060-
3HAYeHHON OYKBOIi, BBIOEPUTE COOTBETCTBYIOIIUHA DJIEMEHT U3 IIPEAJTOKEHHOTO
CIIMICKA.

Opran Crpoenue DyHKIUA
(A) IBe ITOJIU Iero KpoBU
JKeJIyIoK (B) CeKpenusa melcuHa
TOHKAaA KHUIIKAa SIIUTENINH BOPCUHYATHIN (B)

Coucok 2JeMeHTOB:

1) npamaa xuika

2) meuveHb

3) mBeHAAIATHUNEPCTHAA KUIIKA
4) cOpakuBaHMNE KJETUYaTKU

5) sMyJabTHUpPOBaAHUE KUPOB

6) cocTouT M3 OAHOI MOJU
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7) BcachIBaHME MOHOMEPOB
8) rpymieBugHasas ¢opma

3anuinute B TabJAUIy BBIOPAaHHBIE ITU(MPHI IIOJ COOTBETCTBYIOIIUMU OyKBaMMU.

A b B

OTrBerT:

IIpoananusupyiite anuarpammy «lIlocerieHme cmenuagucraMu OOJBHBIX CAXapPHBIM
nuaberom B Poccum».

Cpennee 4MCJIO MOCELIEHUN CIEIHAJTHNCTOB-MEIUKOB
0OJIBHBIMH CcaXapHBIM guadeToM 3a 1 ron
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BreiOepuTe Bce yTBep:KIeHUS, KOTOPHIE MOKHO C(OPMYJIUPOBATL HA OCHOBAHUU
aHaJIM3a IMPeICTaBJIeHHBIX MaHHBIX. SalUIINTEe B OTBETe ITU(PBI, IIOA KOTOPBIMU
yKasaHbl BHIOPDAHHBIE YTBEP:KICHUA.

1) MakcumanbHOe ymco obOpaleHuii O0JbHBIX OBLIIO K TepameBTy.

2) Ha TpeTbeM MecTe IO KOJHUYECTBY OOpaIlleHWil HaxoAATCcA OOJbHBIE C CHUMIITO-
MaMu 3a00JieBAaHUN HEPBHOU CHUCTEMBI.

3) IlomaBasioiiee OOJBIIMHCTBO MAIMEHTOB MHCYJIMHO3AaBUCHIMBbI.

4) JKenynouHO-KUINEUHBINI TPaKT ITOpaskaeTcA caXapHbBIM auabeToM perke, 4eM
3peHue.

5) Cocyaucrasg XUpPyprus He MMeeT OTHOIINEHMA K caxapHOMYy amuadeTy.

OTBerT:
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He 3abynbTe nepeHecTn Bce 0TBEThI B 611aHK O0TBETOB N2 1 B COOTBETCTBUM C MHCTPYKLMEN
No BbINOJSIHEHUIO PABOTHI.

MpoBepbTe, Y4TOOLI Kaxapli OTBET Obll 3annucaH B CTPOKE C HOMEPOM COOTBETCTBYIOLLENO
3agaHus.

YacTtb 2

[na 3anmcmn oTBETOB Ha 3agaHuns aToi Yactu (23-29) ncnoneadynte BJIAHK OTBETOB N2 2.
3anuwuTte cHavyana Homep 3agaHus (23, 24 v T1.4.), 2 3aTEM Pa3BEPHYTHIN OTBET Ha HEro.
OTBETHI 3anNUCbIBATE YETKO U pPa3bopyumBO.

MpounTainTe onMcaHne 3KCMepuMeHTa U BbINOJIHUTE 3agaHua 23 n 24,

YueHble ucclieJOBAJU BIUSHNE CTPENTOMUIIMHA Ha M3MeHEeHUe CTPYKTypbl 30S —
MaJbIX cyobenuHUIl pubocom. ['mmoresa mpeamosaraia, 4TO CTPEIITOMUIIMH ITPUBOIUT
K HEIPaBUJIbHOMY CUMUTHIBAHUIO KOJOHA M COEJUHEHUIO ero C APYroil TpaHCIOPTHOM
PHEK. B pesysbraTe B MOJUIEONTUAHYIO IeIlb BKJIOUAETCA APYyras aMUHOKMCJIOTA.
Komou YVV Koaupyer aMHUHOKHUCJOTY (PeHUJIATAHUH, a IO AEMCTBUEM CTPEITO-
MUIIMHA BKJIOUaeTcsa ua3oJednuu. IIpum mobaBieHNM CTPENTOMHUIIMHA BKJIOYEHUSI
(heHnanmaHVHA B IENTHUJ He Hmpoucxonumyao. Eciau ke pmOOCOMBI He OBIIN IIOBPEXK-
JIeHbI, TO BKJIIOUeHUe (PeHMJAJIaHWHA ITPOMCXOAMUJIO HOPMAJbHO.

Kakasa Beamumua B JaHHOM 3SKCIepHUMeHTe ObIIa He3aBUCHUMOI (3agaeTcd MCCle-
JoBaTeJeM), a KaxKas 3aBUCHUMON (M3MeHseTcs B IIpoliecce mccaenoBanusa)? Kaxoit
TPUILIET KoaumpyerT uaojieHnumu? Kakoil Tum MyTanuu BBISHIBAJT CTPEITOMUITHH?
O0BscHUTE, KaK B JAHHOM 9KCIEePHMMEHTe MOYKHO IMOCTAaBUTh OMPUUAMElbHbLiL KOH-

mpoav*. C Kako#l 1eJbl0 HEOOXOAMMO TAKOUW KOHTPOJb CTABUTH?

*OmpuyamenvHblli KOHMPOLL — MO IKCNEPUMEHMALbHBLIL KOHMPOJLb, NPU KOMO-
pom u3yuaemvlii 06seKm He nodeepzaemcs IKCNEPUMEHMALbHOMY 6030eilcmauio.

Kakyio Hyunesyro zunomesy* moriau chopMyIHPOBATH YUeHBIE, IMPOBOIUBIINE JKC-

IMePUMEHT co cTperntomMuiimaHoM? B Xoze KakKoro mpoliecca HapylllaeTcs IIOCJIe0-
BaTEJIbHOCTb AMHHOKMCJIOT B MoJiekyJax Oenka? Ilouemy HeKOTOpble T€HHBIE MY-
Tallii He NPUBOAAT K H3MEHEHUIO IIOCJIeJOBATEIHLHOCTH aAMUHOKHCJIOT B Oeake?
Kakoil HyKJIEOTHU M3MEHUJICS B IPEABIAYINEM KCIIepuMeHTe?

* Hyneeasn zunomes3a — npuHumaemoe no YMoiLanulo npednoioxicerue, 4¥mo He cy-
wecmayem c8a3u MexHoy 08ymsa Habr0daemvlmMu COOLLMUAMU, PeHOMEHAMU.
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Ha pucyukax m3o0pasKeHbl CKeJIeT U PEKOHCTPYKI[MS BBIMEPIIIEro »KUBOTHOTO Celi-

14

mMypuu (UXTHUOCTETHU), cylectBoBasiiero 296,4—273,0 muH JieT Hasa[.

HUcnonwsysa ¢parmeHT «I'eoxpoHOJIOTUYECKOM TaOJUIBI», YCTAHOBUTE 3Py W IIEpU-
O, B KOTODBIII OOMTAJ JAHHBIA OPraHM3M, a TaK)Ke BO3MOXKHOTO IIPEJKAa JTOTO
sKUBOTHOTO. KaKue UepThl CTPOEHUS BO3MOYKHOTO IIpEeJKa II03BOJISAIOT CleJlaTh
maHHbIe BBIBOABI? IIpeKOM KaKoOro KJjacca >KMBOTHBIX MOT ObITH M300paKeHHBIN
Ha pucyHKe sK3eMmuiap? Kakoit obpas KM3HU, IPENIOJIOKUTEIBHO, OHO BeJIO?
ITo kakuM mpuU3HAKaAM CKeJieTa U er0 PeKOHCTPYKIIMM MOYKHO OTHECTU JKUBOTHOE
K OIpeJeJIeHHOMY KJAcCy?

I'eoxponosoruueckas Tadauia

IPBI ITEPHO/IbI
Haszpanue Bospacr
M IIPOTOJIKUTETh- (oT HayaJIa IPkI), HaszpaHue U TPOXOJKUTEILHOCTD, MJIH JI€T
HOCTb, MJIH JIeT MJIH JIeT

YerBepTHUuHBI, 2,58
Kaiinosoiickasz, 66 66 Heoreun, 20,45

ITaneoren, 43




OxoHyaHue mabauybl

IPbI ITEPHUO/IbI
HaszBanue Bospact
M IIPOTOJIKUTEIb- (oT Hauaa 3pkI), HasBanue u npogoIKUTEIbHOCTD, MJIH JIET
HOCTH, MJIH JIET MJIH JIeT

Mesosoiz, 79
Meso3soiickasa, 186 252 HOpckuii, 56
Tpuacossrii, 51

ITepmcxkuii, 47
KamennoyroabHbIi, 60
ITaneosoiickada, 541 HeBouckmuii, 60

289 Cunypuiickuii, 25
OpnoBukckuii, 41
Kem6Opuiickuii, 56

Axanemuk Bopuc JIbBoBuY AcTaypoB McCCJIeZ0OBaJ CIIOCOOBLI PEeryaANNU II0oJa Y Ty-
TOBOIO IIMEJKOIPALa. UepHYI0 CaMKy TYTOBOIO IIEJKOIpPALa CKpeIuBaJu c Oe-
JBIM CaMIIOM IPYroro Buia. Slapa SHIEKJeTKu depHoro mBera. Ueped 90 muHyT
IIocJje HavajJa CKpeI[MBAHUA sApa AHIEeKJIeTKH M Iapa CIepMaTO30HA0B IOTOBA
K causgHuio. Ilocae sToro obpasyrmTca HOpMAaJbHBIE THOPUILI, HeCyIue IIpHU3Ha-
Ku oboux poauteseii. Ecam ke Ha 90-ii MMHYTe HauaTh HPOTPEB ANIEKJIETKU
u BecTu ero 40 MUHYT, TO ee Aapa TMOHYT, a CIEPMAaTO30UAbLI OIIJIOJOTBOPAIOT
camu cebsa. B pesyibrare o0OpasyeTcs IIOTOMCTBO, HeECYI[ee TOJBKO OTI[OBCKIE
IMpu3HaKu. B ueM sakjouaJjcs CMBICJ sKclepuMeHTa? B kKaxkoii o0sacTu cejiek-
IO MOMHO HMCIIOJB30BaTh pPe3yJbTaTbl 3TOI'O OI'II:ITa? qu MOJMXHO Oﬁ’BﬂCHI/ITB,
3HaA POJIb TYTOBOTO IIEJKONPSALa B X03AHUCTBE, HEOOXOAMMOCTEL MOJYYaTh TOJBKO
camioB? Kaxoii Habop XpomocoM ObIJ Yy BLIBEJEHHBIX CaAMI[OB B Pe3yJbTaTe dKC-
nepumeHTa?

IIpuBeguTe mpumepbl apoMopd030B pacTeHUUl (He MeHee UeThbIpex) U JOKaKure,
4TO 5TO apoMOpQO3HI.

®parment nenu nPHK mMmeer ciaeaymomniyio IocjiefoBaTeIbHOCTh TPUIJIETOB:

5 IIVA — IIAA — ITI[ — VAV 3’

OmpenenuTe IoOCaeq0BATeIbHOCTh, HyKJeoTHA0B Ha mnenu [[HK, KogupymoIiyoo aTy
MOJIEKYJIY, YUUTHIBAS aHTUIIAPAJJIENIbLHOCTD Ileleil, AaHTUKOLOHBI COOTBETCTBYIOIIUX
TPHK um aMMWHOKHMCJIOTHYIO IIOCJI€ZOBATEJBbHOCTH COOTBETCTBYIOIIEro (pparmMenTa
MOJIEKYJBI 0eJIKa, MCIOJNb3ysda TAaOMUIly reHeTHUecKoro Kojga. Kaxoe cBoiicTBO rexe-
TUUYECKOI0 KoJa NIPOoABJdeTca B maHHoUW 3amaue? OTBeT 00BsICHUTE.
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I'enetnueckuit kom (MPHK)

Iepsoe oc- Bropoe ocHoBaHME Tpetse
HOBaHHE y II A r OCHOBaHHUE
Pen Cep Tup uc Yy
v Den Cep Tup IMuc 1II
Jleit Cep — — A
Jleit Cep — Tpu r
Jleit IIpo Tuc Apr y
Jleit IIpo T'uc Apr I
I Jlei IIpo Tan Apr A
Jleit IIpo Tun Apr r
WUne Tpe AcH Cep y
A Wne Tpe Acu Cep II
WUne Tpe Jlus Apr A
Mer Tpe JIus Apr r
Ban Ana Aco Tin v
I Ban Ana Acm Tnn II
Ban Ana Ty Tnn A
Baun Ana Ty Tinn r

IIpaBuia moab30BaHUA TAOIHMIIEH

IlepBBIii HYKJIEOTHU B TPUILIETE OepeTcA U3 JIEBOTO BEPTUKAJIBLHOTO Psla, BTOPOH —
W3 BEpXHEro ropM30HTAJBHOTO PAJa WM TPETUH — U3 IPABOrO0 BEPTUKAJIBHOTIO.
Tam, rme mepecekyTcs JUHUU, UAYIIHE OT BCEX TPEX HYKJIEOTHUAOB, M HAXOIUTCSH
HCKOMasA aMUHOKICJIOTA.

denunkeronypua (PKY) — zabosieBaHMe, CBI3aHHOE C HapyllleHHeM oOMeHa Be-
miects (b), — u anpObmHU3M (a) HACJEAYIOTCA V UeJOBeKa KaK pPelleCCUBHBIE ayToO-
COMHEBIE HecIleIlJIeHHble NpuU3HaKu. B cembe orernr — ajanbuHoc u OosmeH PKY,
a MaTh AUTeTepo3urorHa mo 3tuM reHam. CocraBbTe CXeMy peIlIeHus 3aaadwu,
OmpeJe/INTe TeHOTUIIBI POAUTEJIell, T€HOTUIIBI W (PeHOTHUOBI BO3MONKHOTO IIOTOM-
CTBa U BEPOSATHOCTH POKJIEHUs AeTeli-aab0mHOCOB, 00osbHBIX PKY. Kakxoii 3akoH
I'. MeHgensa mposBiseTcsa B JaHHOM ciaydae?

MpoBepbTe, YTOOLI Kaxablii OTBET Obln 3anMcaH PSAoOM C NMpaBuiibHBIM HOMEPOM 3a4aHus.




BAPUAHT 2

YacTtb 1

OtBeTtamn K 3apaHusam 1-22 qBnAIOTCA MOCNeaoBaTesibHOCTb UNGP, YMCIO MM CNOBO
(cnoBocoveTtaHme). OTBeThbl 3anuLINTe B MO OTBETOB B TekcTe paboTbl, a 3aTeM nepe-
HecuTe B BJTAHK OTBETOB N2 1 cnpaBa OT HOMEPOB COOTBETCTBYIOLLMX 334aHUNA, HAYMHAS
C NepBoON kNneTo4kn, 6e3 nNpobenos, 3anATbiX U APYrUX AONOJHUTENbHbIX CUMBONOB. Kax-
OblAi CUMBON MULUUTE B OTAENIbHOW KJIETOYKE B COOTBETCTBUM C NpMBEOEHHbIMU B GnaHke
obpasuamun. EoMHULIbI N3MEPEHUS BESIMYMH NMUCATb HE HYXXHO.

Paccmorpure Tabsuity «Bumosiormsa — KOMILJIeKCHasA HayKa» WM 3aIllOJTHUTE ITYCTYIO
AYEeHKY, BINCAB COOTBETCTBYIOIIHUI TEPMIH.

Pasznesasl 6Mog0orum M MeIUIIMHBI O0BEeKTHI HBYUCHUST
Kapauonorus ?
T'acTposHTOpOIOTH S ITumeBapuTenbHBIA TPAKT
OTrBerT: .

E IIpu pasgpaskeHNU KJeTOuHas MeMOpaHa IMepPeXOAUT OT COCTOSHUSA IIOKOSA (pemoJis-
pusanum) K AenoJsapusanuu (COCTOSTHUIO BO30YKIEeHNU), a 3aTeM CHOBAa K PEmoJIs-
pu3anuun. B 9TO BpPEMA IIPOUMCXOAUT ABUKEHNE MOHOB HATPUA WM KaJIuAd B IIPOTUBO-
IIOJIOXKHOM HAaIIPaBJIEHUMU.

B raxom mampasiaeHuu nepememaiorca Nat u KT npu pemonspusanuu (B cocros-
HUU TIOKOA) KJIeTOUHOII MeMOpaHbI?

1) maTpuii BBIXOAUT M3 KJETKU
2) HaTPUHA BXOIUT B KJETKY
3) KaJauii BXOAUT B KJIETKY

3anuimnTe B TaOJUIy BbIOpaHHBIE MU PHI OTBETOB IJIA KarKaoi BeaudyuHbl. [ludps!
B OTBETE€ MOTYT IIOBTOPATHCA.

Kanwuit Harpuit

B cmope mxa charuyma 11 xpomocom. CKOJIBKO XPOMOCOM B 3uUrore mxa?

OTBerT: .
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4]

OmnpepesnnTe coOTHOIIEHNE (PEHOTUIIOB y IIOTOMKOB OT CKDPEIIUBAHUA ABYX AUTETE-
POBUTOTHBIX pacTeHUH, reHbl KOTOPHIX CIleIJIeHbl. KpoccuHroBepa He IIPOUCXOAUT,
JOMUHUPOBaHVE NPU3HAKOB moJsiHoe. OTBeT 3aluUININTE B BUE IIOCJIEA0BATEIbHOCTH
nudp, MOKa3bIBAIOIINX COOTHOIIEHUE IOJYUYMBIINXCA (PEHOTUIIOB, B HOPAAKE UX
yObIBaHUA, 0€3 MOMOJHUTEJSbHBIX 3HAKOB.

OTBerT: .

PaccMoTpute pUCYHKM U BbINOSHUTE 3aaaHma 5 u 6.

6]
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Kaxoit mmudpoit o6o3HaueHa BaKyoOJb B OJHOH M3 KJETOK?

OTBerT: .

YcTaHoBUTE COOTBETCTBHE MEXKIYy NPHU3HAKAMUN M BUIAMHN KJETOK, IJA KOTOPBIX
STH IPU3HAKMN XapaKTepPHBI: K KaKIOM IIO3UIINMM, JAHHOM B IIePBOM CTOJIOIE, IIOM-
0epuTe COOTBETCTBYIOMIIYIO MO3UIIMIO M3 BTOPOT'O CTOJOIA.

ITPUSHAEKUA KJIETKN
A) umeer 1mIa3MoOIECMbI 1
B) renmernueckuii anmapaT pacioJIOXKeH B HYKJIEOUe 2) 2
B) cmocobua K (aro- 1 THUHOIIUTO3Y 3) 3

I') kneTouHnasa cTeHKa U3 MypewHA
) muTaerca aBTOTPOGHO
E) umeer riamKoKaJMKC

3anuiinre B TaOJUIy BLIOpaHHBIE IM(PHI HIOJ COOTBETCTBYIOIIMMU OYKBaMIU.

A| B | B | T | 0| E

OTBerT:




BeiOepuTe Tpm BepHBIX OTBeTa M3 IMECTH U IAMUINNTEe B TAOJIUIY ITU(PBI, TOJT
KOTOPBIMM OHM YKAa3aHbI.

Kakue 13 mepeumncIeHHBIX HUKE NPU3HAKOB MOJKHO MCIIOJIB30BATh IJIS OMUCAHUS
CBOMCTB M300pakKeHHOIr0 Ha PHCYHKe (pparMeHTa MOJEKYJIbI?

R
H /7 H
|_,.-—C-—C\-~\|
N i H N
Hy / l c}
C H _,/“
—
c /F\’/ ] ™\ H
INEH ¥ H&
a)‘u.l Ry 4 MR
'il.‘ c,) N\'N-(I: | C
gt D
\ZH Lo If
BT R D
0 H O l
R\ Q .
c -
l |
O\N"-

1) cocTouT M3 HYKJEOTHUIOB

2) yImep:KuBaeTcs BOIOPOAHBIMU CBA3IMU
3) cocTOUT M3 OAMHAKOBBIX MOHOMEPOB
4) cmocoO0Ha K peHaTyparnuu

5) cuHTesupyeTcA B ammapare [oabma:Ku
6) mpexcraBieHa O-CTPYKTYpPOU

OTBerT:

B Kakoii mocJ/ieoBaTEJbHOCTU TPOXOAAT PeaKIMU TeMHOBOM (a3bl (DOTOCHMHTE3A
y pacTeHuii? 3anuminte B TAOJUIY COOTBETCTBYIOIIYIO IIOCJIEJOBATEIBLHOCTL IUMP.

1) coemuuenue CO, ¢ pubynosoxudocharom

2) nmocrynnenue HAIIP*2H B cTpomy

3) akTuBUpOBaHUe Tpmo3 sHeprueit ATD

4) obpasoBaHue TPUO3

5) BoccTaHOBJIeHUE TpuosodochaToB M0 TIOK03bl Mojgekygamu HAIID*2H

OrBerT:
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PaccMoTpute pMCYyHOK M BbinonHMTe 3agaHus 9 n 10.

E Kaxoit nmudpoii Ha pucyHKe 0003HAUEH IIOJIMII?

20

OTBerT:

YcTaHOBUTE COOTBETCTBHE MEXKAY CTAAUAMU PA3BUTHUA MeAy3bl U (hopMaMu, B KOTO-
PBIX Meay3a MPOXOAUT STHU CTAANMN: K KayKIOUM MO3UIINH, JaHHOW B IePBOM CTOJIOIE,
mog0epuTe COOTBETCTBYIOIIYIO IMO3UIIMIO M3 BTOPOIO CTOJIOIA.

CTAOIUN PA3BUTUSA dOPMBI
A) crpobuia 1)1

B) nmuumnuka 2) 2

B) surora 3) 3

I') 6axacryna 4) 4

) mmawmyJa

E) sadupa

3anuinute B TabJAUIy BBIOPpAaHHBIE ITU(PHI IIOJ COOTBETCTBYIOIUMUN OyKBaMU.

A|B|B| T | Oo|E

OTBerT:

BbIﬁepI/ITe TPpHX IIPaBUJIBHBIX OTBeTa M3 IIMeCTU 1 3allUIIINTE B Ta6JII/IIJ;y D;I/Iq)pI)I, 1014
KOTOPBIMHN OHUN YKa3aHBI.

Kaxwue pacTeHud OTHOCAT K BO,E[OpOCJIHM?

1) MapIimaHITIIo 4) yJIOTpUKC
2) JlaMuHapUIo 5) cnuporupy
3) TPOCTHHEK 6) psacky
OrBerT:




IIpokaaccudunupyiiTe pacTeHre B IPAaBUJIBHOHN IIOCJEIOBATEJIHLHOCTH B COOTBET-

CTBUHU C €Tr0 TaKCOHOMHUYECKOH mepapxmueii, HauWHAsI C CAMOTO0 KPYIIHOTO TaKCOHA.
3amnuiiuTe B TaOJUILY COOTBETCTBYIOIIYIO IIOCJIEIOBATEIBLHOCTD ITUQPP.

1) moOKpBITOCEMEHHBIE
2) IBymOJIbHBIE

3) SBKAJIUIT

5) sBKasunT OeIoBaThIN
4) pacreHUsA

6) MuUpTOIIBETHBIE

OTBerT:

PaccMmoTpuTe pUCYHOK M BbINONHMTE 3adaHus 13 u 14.

Kaxoit mudpoii obo3HaueHa npAMasd KUIIKa?

OTBerT:

YcranoBuTe COOTBETCTBHE MEXKAY OpraHaMU HUIIleBAPEHUS U UX PYHKIUAMHU, 000-
3HaveHHBIMHN Hudpamu 1, 2, 3: K KaKIOH IIO3UINM, JAHHOW B IIEPBOM CTOJOIIE,
IMOA0EPUTE COOTBETCTBYIONIYIO IO3UIIHMIO M3 BTOPOI'O CTOJOIIA.

OYHKIIN OPTAHOB OPTAHBI IIMIITIEBAPEHUA
A) pacmiemnieHune yrjeBoaoOB 1)1
B) cekpernua xkemuu 2) 2
B) pacmiemienve nmumiy B IEJOYHON cpene 3) 3

T') cekpernusa xeMoTpUIICHHA

) Bbimesenue ()epMEHTOB B JABEHAIATUIIEPCT-
HYIO KHUIIKY

E) ymaieHre TOKCUYHBIX BEIECTB U3 KPOBU

21



3anuiinre B TabJUIy BLIOpaHHBIE IM(PHI HIOJ COOTBETCTBYIOIIMMU OYKBaMIU.

A|B|B| T | Oo|E

OTBerT:

Broibepure Tpu BepHBIX OTBeTa M3 IIECTH U BAOUIINTE B TaOJAUIy IUPPBI, IO
KOTOPHIMM OHU YKal3aHbI.

Kaxkue yHKIIUU BBITIOJIHAET OTJEJI MO3ra, 0003HAUEHHBIM HA PUCYHKe OyKBOi A?

1) comep:XKUT IEHTPHI peum

2) obecmeunBaeT IPOU3BOJLHLIE ABUKEHUS

3) KOHTPOJUPYEeT IoMeoCcTas

4) KOHTPOJIUPYET SHAOKPUHHYIO CUCTEMY

5) cOmep:KUT IeHTPHI peur M CIyXa

6) KOHTPOJUPYET AeATEJIbHOCTb BETeTATUBHON HEPBHOU CUCTEMBI

OTrBerT:

OHpe,II;eJII/ITe IIOCJIeJOBATEJIBHOCTDh IIPOXOMXAEHHNA HEPBHOI'O MMIIyJbCa BO BKYCOBOM
aHaJIm3aTope. 3anumnre B Ta6JII/IIIy COOTBETCTBYIOIIIYIO IIOCJIeJOBATEJIBHOCTD IJ;I/I(IJD.

1) BucouHas moJsid KOpPHI MO3ra
2) BKYCOBBIE PeIernTopbl

3) Tamamyc

4) TpOmOJITOBATHINT MO3T

5) IPOBOIHUKOBAA YaCTh

OTBerT:
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