TpenupoBounas padora Ne2 mo BMOJIOT T
11 kaacc
16 nexadps 2021 roga
Bapuanthl12110203

Brmomaena: MO KJIacc

HHcTpyKIUs M0 BBINOJIHEHHIO PA0OTHI

TpenupoBouHnas paboTa COCTOHT W3 ABYX dYacTell, BKIIOYAIONUX B ceds
28 3amanuil. Yacte 1 comepxkur 21 3agaHme ¢ KpaTkuM oTBeToM. Yacte 2
COAEPIKUT 7 3a7jaHull ¢ pa3BEPHYTHIM OTBETOM.

Ha BEINTOTHEHNE TPEHUPOBOYHOW padOTHI MO OMOJIOIHMH OTBOJAUTCS 3 dYaca
55 mumayT (235 MUHYT).

OtBeToM K 3aganusM dactu | (1-21) ABISAIOTCS MOCIENOBATEIBHOCTE MUQP,
YHCII0 WIH CIIOBO (cinoBocodeTaHne). OTBET 3allUIIUTE B IIOJE OTBETa B TEKCTE
paboTeI O6e3 MpoOeIIoB, 3alATHIX H APYTUX JOIIOTHUTEIHHBIX CHMBOJIOB.

3amanua gactu 2 (22-28) TpeOyroT MOIHOrO OTBeTa (JaTh OOBICHEHHE,
ONMHCaHHEe MM OOOCHOBaHHE, BBICKAa3aTh U apryMEHTHPOBATh COOCTBEHHOE
MHeHne). Ha gucToM micTe ykakuTe HOMEp 3aJlaHdd U 3allUINUTE €ro II0JHOE
pellleHUE.

Bce 3ammcu cieayeT Jenarh ApPKUMH YEPHBIMH 4depHMIaMmu. Jlomyckaercs
HCTIOJIb30BaHHE T€JIEBOM WIN KANWUIAPHON PYUIKH.

[Ipu BBIIOJHEHHUH 33JlaHUIl MOJKHO TIOJNB30BAaThCS YEPHOBUKOM. 3amMCH
B YePHOBHKE He YYHTHIBAIOTCH MPH OIlEeHHBAHUH PadoTHI.

bamiel, monydeHHsie BaMu 3a BRIOJTHEHHBIE 3a/IaHUS, CYMMUPYIOTCS.

[TocTapaiiTech BBIIOJHUTE KaK MOXKHO OoJbllle 3aJaHUid W HaOpaTh
HanOoIbIIIee KOJIHIEeCTBO 0allIoB.

Kenaem ycnexa!
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Yacts 1

Omeemom k 3adanuam 1-21 saenawomcsa nocnedosamenvHocms Uu@p, 4ucio
unu cnoeo (cnosocouemanue). Omeemol 3anuuiume 6 NoJisi OMEEM 06 6 MeKCme
padomul.

PaccmoTpuTte Tabnuiy «lIpu3Haky )XUBBIX CHCTEM» U 3alIOJTHUTE IIYCTYIO AUEHKY,
BIIIICAB COOTBETCTBYIONUH TEPMUH.

IIpu3HaKH KHBBIX CHCTEM IIpumepsi

H3MCHYHBOCTD 3aMCHa HYKJICOTH /A B I'CHC

IICpEMCHICHHC XJTITaMHJTOMOHAIbI

2 N N
B OCBCHICHHYIO YaCTh BOJJOCMa

OT1BeT:

DKCIIEPUMEHTATOP MOMECTUI KyJIbTYpPY DBIVICHBI 3€IE€HON B IMUTATEIBHOU cpejie
B TeMHOTY Ha 10 cyrok. Kak m3MeHWINCh KOHIIEHTpaus KHUCIOpPOJa B cpele U
cojiepkaHue xJopoduiia B kiieTkax?

ﬂ.]'L'aI KB}K,[[OI\;I BCIIHYHHEI OIIPpCICIINTC COOTBGTCTBYIOHIHfI XapakKTep €€ N3MEHEHH:

1) yBenmmumiach
2) YMEHBIIIIACh
3) He U3MEHHJIaCh

3anmummTe B TAOmHIy BhIOpaHHBIE NHGPH Ui Kaxkjaod BemuduHbl. [{udpsr
B OTBETE MOTYT IIOBTOPSATHCH.

Konuenrpanus kucaopoaa Copnep:xanue xaopoduiia

B kimerke nmcra MosoKeBelbHHKA 22 xXpoMocoMbl. Kakoil Habop Xpomocom
COZIEP KUT 3UI0Ta MOXOKEBEIbHHKA? B 0TBeTE 3alIUINIHTE TOIHKO YHCIIO XPOMOCOM.

OT1BeT:

OmnpenemuTe COOTHOIICHHE (PEHOTHIIOB B IIOTOMCTBE TIPH aHAIN3HPYIOIEM
CKpENINBaHUU JUTEeTepO3UTOTHON ocobu. lcciemyeMble TEeHBI He CIEIUICHBI,
JOMUHUpPOBaHHE 10 o00omM TeHaM monHOoe. OTBET 3anummTe B BHJE
MOCIIEZIOBATEIBHOCTH TH(P, IMOKA3bIBAIONNX COOTHOIICHHUE ITOYyYIHBIITHXCS
(heHOTHIIOB, B IIOPSIKE UX YOBIBaHHS.

OT1BeT:
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Paccmompume pucynku u évinoiHume 3a0anus 5 u 6.

KakuM HOMepoM Ha pHCYHKe O0O3HaYeHa KIeTKa, JJIS KOTOPOHl HexapaKTepeH
MHUTO3?

OT1BeT:

VYCTaHOBHTE COOTBETCTBHE MEXIY OCOOCHHOCTSIMH CTPOCHHS U KISTKaMU,
KOTOPBEIM OHH CBOIICTBEHHBI: K Ka)KAOIl ITO3UINH, JAaHHOW B IIEPBOM CTOJIOIE,
MOI0EPUTE COOTBETCTBYIONIYIO ITO3UIUIO U3 BTOPOTO CTOJIOMA.

OCOBEHHOCTHU CTPOEHUA KIJIETKA
A) HamU4IMe IUTacTHT I) 1
b) kmerouHas cTeHKa U3 MypeHHa 2) 2
B) cmocobHOCTE K (haromuTosy 3) 3
I') kmerodyHas cTeHKa U3 XUTHHA 4) 4

JI) Hamm4me MUKPOBOPCHHOK
E) pubocomsr ucxmognurensHo 70S Tuma

3anummTe B TaOIUITY BEIOpaHHEIE IIU(PHI O] COOTBETCTBYIOIINMH OYKBaMH.

A[B[B|T[O]E

OT1BEeT:
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Bribepute Tpu BepHBIX OTBETAa M3 IIECTH U 3alUIIUTEe B TaOmuIy mudpsl, MOA
KOTOPBIMH OHHU YKa3aHBI.
Kakue meTo1p1 Haubonee IpUMEHUMBI SIS CEIEKITNU KUBOTHBIX ?

1) momMIUIOHIH3aUSA

2) HCKYCCTBEHHBII MyTarcHes

3) HUHAUBHAYAIBLHBII OTOOP

4) OAU3KOPOJICTBEHHOE CKpPEIIHBaHHE
5) MHKPOKJIOHAJIBLHOE Pa3MHOXKEHUE
6) HEpOJICTBEHHOE CKpEIHBaHUE

OT1BeT:

YcTaHOBHTE MOCIENOBATEIBHOCT CTAaJHi B JKU3HEHHOM IHKIE II€YEHOYHOTO
COCaNBIIUKA, HAYHHAA C IIUCTHI.
3anummmTe B TaOIUITy COOTBETCTBYIONIYIO MOCEI0BATENbHOCTE ITUp.

1) NIHYMHKA ¢ XBOCTOM

2) moJoBoO3penas 0coOb

3) IHYHMHKA B YIUTKE

4) sumo

5) nmcta

6) IHYMHKA C pECHUYKAMU

OT1BET:
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Bribepute Tpu BepHBIX OTBETAa M3 NIECTH U 3alUIIUTEe B TaOmumy mudpsl, MOA
KOTOPBIMH OHHU YKa3aHBI.
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J171s1 5)KUBOTHOTO, H300paXEHHOTO HA PUCYHKE, XapaKTEePHbI

1) 3aMKHyTas KpOBEHOCHas CHCTEMa

2) pa3BHUTHE CO CMEHOI X035¢B

3) OTCyTCTBHE IUIIEBAPUTENHHOI CHCTEMEI
4) MOKpPBITOE PECHUYKAMU TENO

5) pa3BUThIC OPTaHbI 3pEHUS

6) repMadgpoaUTHIM

OT1BET:
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VYcTaHOBUTE COOTBETCTBUE MEK/IY OCOOCHHOCTAMU CTPOCHUS, XapaKTEPHBIMU JIIA
MpeJicTaBUTeNe K1acca pacTeHHI, U pacTeHHAMH, H300paXKEHHBIMU Ha PHCYHKE.

OCOBEHHOCTU CTPOEHUMA PACTEHUE
A) ceTdaroe XUIKOBAaHHE JHCTHEB 1)1
b) mapamienpHOE KHIKOBaHUE JHCTHER 2) 2

B) orcyrcTBUe KaMOus B IPOBOAAIINX ITydKaX
I') moukoBaTas KOopHEBasA cucTeEMa

J1) nBe cemMsIomH 3apobIa

E) crepxxHeBas kopHEBasA cucTema

3anummTe B TaOIUITY BRIOpaHHEIE IIU(PHI O COOTBETCTBYIOIIUMH OYKBaMH.
Alb |B | I || E

OT1BEeT:

YcTaHOBUTE TTOCIIEIOBATEIFHOCTh CHCTEMATHIECKUX TPYII )KUBOTHBIX, HAUMHAS
C CaMOTro BBICOKOTO paHTa. 3allUIIATe B TaOIUITy COOTBETCTBYIOIIYIO IOCIEI0BA-
TEITBHOCTE MUQP.

1) Jlomaguusie

2) Xop/ioBBIE

3) Jlomamnrauii océn
4) HemnapHOKOIBITHBIE
5) Miekommraromue
6) Jlomamu

OT1BeT:
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Bribepute Tpu BepHBIX OTBETAa M3 NIECTH U 3alUIIUTEe B TaOmumy mudpsl, MOA
KOTOPBIMH OHHU YKa3aHBI.
K >xenezaM BHyTpeHHEI CEKpEeIIUU OTHOCITCSA

1) medeHs

2) TOJDKEeTyI0YHAs XKee3a
3) rumnoduz

4) mMUTOBHIHAS XKelle3a
5) canbHBIE KeNe3bl

6) HaAMOYEYHUKU

OT1BeT:

YCcTaHOBUTE COOTBETCTBHE MEXIY XapaKTEPUCTHKAMH ¥ KJIETKaMU KpOBHU
YeJOBeKa: K KaKJOW IO3UIMH, JaHHOH B TeEepBOM CTOIOIlEe, IOAOepHTe
COOTBETCTBYIOIIYIO IMO3UITHIO H3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTHUKA KJIETKU
A) BBIpabaTHIBAIOT aHTUTEIIA 1) spuTporUTH
b) mepenocsaT xuciopos 2) TpoMOOIHTEI
B) y4acTByIOT B CBEpTHIBAHIUU KPOBHU 3) JEUKOIUTHI

I') comepxar siapa
JI) cmocoOHEI K aMeOOUTHOMY JIBIDKEHHIO
E) umeror popMy ABOSKOBOTHYTOT'O JIHCKA

3anunmTe B TaOIHITY BEIOpaHHEBIE U(PHI O COOTBETCTBYIOIIHMMH OYKBaMH.

A[B[B|T[O[E

OT1BeT:

YcTaHOBUTE IIOCIICJOBATCIIbHOCTE IIPOMECCOB, ITPOUCXOAIHX IIPH pa3sMHOKCHHNI
yeJIoBeKa. 3aIllHIINTeE B TaﬁJ’IHHy COOTBCTCTBYIOITVIO ITOCIICTOBATCIILHOCTD I_[H(bp

1) ommomoTBOpeHHE

2) OBYIAIUA

3) HpoABIKEHHE 3UTOTHI II0 MAaTOYHOI Tpyoe
4) BHeJpeHHE B CTEHKY MaTKU

5) poct dommukyna

6) npobieHue

OT1BEeT:
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[Ipounraiite TekcT. Boidepute Tpu mpeiokKeHus, I7ie JaHbl OMHCAHUS IIPU3HAKOB
Mopdooruueckoro Kpurepusi Bujaa BopoOell 1oMOBBIH. 3anuImuTe B TaOIHITY
1 peI, 0T KOTOPEIMU OHU yYKa3aHEI.

(1)/lomoBBIiT BopoOeli — Haubojee paclHpoCTpaHEHHBIN BHJI U3 poJa HACTOSIINX
BOpoOBEB. (2)/]mmua Tema coctaBmseT 14-18 cm, macca — 21-37 1. (3)Oxpacka
OllEpEeHUs CBEepXy — KOPHYHEBAaTO-Oypas, pI>KaBYMHHOTO I[BeTa C YEPHBIMU
IATHAMH, CHU3Y — OenoBaTas WIH cepasd, IEKH Oenble, yImHAs o0JacTh OJeTHO-
cepas. (4)CaMer OTIUYAETCS OT CAMKH HaTMIHEM OOJIBIITOTO YEPHOTO «TAJCTYKay,
OXBAaTHIBAIOIIET0 MOI0OPOJOK, TOPIO, 300 M BEPXHIOIO YacTh TPYAH, a TaKXKe
TEMHO-CEPBIM BEpXOM TOJIOBHI. (5)['He3maTcsi BOpOOBH OTACIBHBIMH ITapaMU, HO
WHOTJI2 U KOJIOHUSMH, IIOCEIASCh HEIOCPEICTBEHHO Y JKIJIbS YEIOBEKa WM
BOMm3u ero moceneHuii. (6)I'He310, B MOCTpoOiiKe KOTOPOro y4acTBYIOT o0a IoJa,
MIPEeICTaBIsIeT co00OH Tpyboe CoOpyXKeHHe H3 COJOMHHOK, MOYAJIOK, CYXHX
TPaBUHOK, NEPHITIEK, C HEOOIBINIM YTIyOJIeHHEM OCpeIUHE.

16

OT1BeT:

YCTaHOBUTE COOTBETCTBHE MEXIY yKa3aHHBIMH IpHUMEpPaMU U HalpaBICHUAMH
SBOJIFOIIMH: KOTOPHIE 3TUMH IMPHUMEPaMU WUIFOCTPUPYIOTCA: K KaXKIOH ITO3UITUH,
JIAHHOI B IIEPBOM CTOJIOIE, MOIOSPHTE COOTBETCTBYIOIIYIO MO3UITHIO H3 BTOPOIO
cToI0I1a.

HAIIPABJIEHUE
I[TPUMEPEI SBOJIIOLHN
A) cocynbl B IpOBOASAIIECH TKaHN pacTeHUI 1) apomopdo3
b) xomarenpHBIE KOHEYHOCTH MEJIBEIKH 2) WaHOoaTaNTaIUs

B) nacteI TrONEHS
I') HorTm uemoBeka
J1) BTOpOIl KpyT KpoBooOpamieHus ampuomnii

3anuimmTe B TaOIUITy BEIOpaHHBIE MU PHI 10T COOTBETCTBYIONMMH OyKBaMU.

A[B[B|Tr [

OT1BeT:
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BriOepute Tpu BEepHBIX OTBETa U3 INMECTH U 3AlHUIIATE B TAaOIMHIYy IHQPPHI, IO
KOTOPBIMU OHU yYKa3aHEI.

Kakne m3 mepednciIeHHBIX MPUMEpPOB HILUTIOCTPUPYIOT KOHKYpPEHTHBIE B3aMMO-
OTHOITICHHUS MEX/Ty OpraHu3MamMu?

1) cobaka u KiIerny Ta&KHBIH

2) 3eOpa U aHTHIIONA THY

3) Hae3qHUK U T'yCeHHIa

4) IOCH H JIOCH

5) mnacka U MBIIIb

6) HOpKa eBporeiickas 1 HOpKa aMepUKaHCKas

OT1BeT:

YCcTaHOBUTE COOTBETCTBHE MEXKAY XapaKTEpPHUCTUKAMH U BHJAMH CYKIIECCHU:
K K&KJIOH ITO3UITUH, JAaHHOW B IEPBOM CTOJOIlE, MOAOEPUTE COOTBETCTBYIOIIYIO
TTO3HUIIHIO U3 BTOPOT'O CTOJIOIA.

XAPAKTEPUCTHKA BHJI CYKIIECCHUN
A) pa3BuBaeTCsi Ha MecCTe, IJie MPUCYTCTBYeT 1) mepBHUYHAS CYKIIECCHS

1109Ba 2) BTOpUYHAS CYKIIECCHSA
b) numaitHUKH — IIepBBIe IPOAYIICHTHI

B) pasBuBaetcs Ha 3a0poIllIeHHOMN MAaITHEe

F) SKOCHCTCMa pa3sBHBACTCA Ha MCCTC YVYIKC
CyHIeCTBOBaBHIefI

J1) Tpoduyeckue nenu JIUHHEES

3anumnmTe B TaOIUITY BRIOpaHHEIE IIU(PHI IO COOTBETCTBYIOIIHNMH OYKBaMH.
A|B|B|T | ]

OT1BeT:

VYcTaHOBHUTE MOCIIEIOBATEIFHOCTh MEPEUHNCICHHBIX COOBITUI, TPOUCXO/UBIIUX Ha
pPaHHUX 3TallaX pa3BUTUS KU3HU Ha 3emje. 3amuInuTe B TaOIHIy COOTBETCT-
BYIOIIYIO IIOCIIEA0BATEIBLHOCTD ITH(P.

1) pacmpoctpaHeHne GOTOCHHTETUKOB

2) paciBeT aHa3pOOHBIX OPTAHU3MOB

3) HakoIUIeHHe KHCJIOopoja B aTMocdepe

4) mosBIEHUE MPOKAPHUOT

5) MaccoBoe BEIMHpaHHE OOJIHTaTHEIX aHAa3pOoOOB

OT1BeT:

©ckayaHo C myotveti.ru



buonorusg. 11 xracc. Bapuant b112110203 10

IIpoanam3upyiite Tabnauny «Knertournoe apixaHue». 3aloIHHTE IIYCTBIE SYEHKU
TAOIUITBI, UCIIONB3YS 3JIEMEHTHI, PHUBEAEHHBIE B crucke. Jlnsg kaxkaol saeiiku,
0003HaYeHHOI OYKBOI1, BRIOEPUTE COOTBETCTBYIOMIUI 3IIEMEHT U3 MPEITT0KEHHOTO
CITICKA.

JTan KJI1eTOYHOI 0
I'me mpoxogut IIponykrsl 3Tana
AbIXaHUHA
IO AT OTOBUTEIIHHBIIT (b) TJIIOK032
TIIMKOJIN3 [UTOIUIa3Ma (B)
(A) MUTOXOHJIpUU YIJIEKHCIIBIN T'a3

CIHcok 371eMeHTOB

1) sxapo

2) TepMHHAITHA

3) pubocomsr

4) STWIOBKIN CIIUPT

5) MoJIOYHAas KHCIOTa

6) JTU30COMEI

7) THPOBHHOTPAHAS KHCIOTA
8) KHCIOpOIHBIN

A|b|B

OT1BeT:

IIpoanammsupyiite Tabmuy «Yactora 3a0ojieBaHHII CepASYHO-COCYAUCTOI
CHCTEMBI B I'PYIIIaX C Pa3IUYHOIl Maccoil Teaay.

Hopmansuerni | M30b1Tounas | Oxupenne 1 Oﬁ“}:;ﬁﬂe
BeC Macca Telia CTeIleHH
CTeleHH

Cepaeunas 53 - - 4
He0CTATOYHOCTh

Koponapnasn 4.4 62 13 9
HeI0CTATOYHOCTh

HHCcyabT a1 3.6 4.4 5.4

(OarHbie npeocmaenenvl 6 kKoaudecmee ciaydaeé Ha 1000 yenosex 6 200)

©ckayaHo C myotveti.ru
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Bribepute Bce yTBep KIeHHs, KOTOpble MOXHO CHOPMYIHPOBATh HA OCHOBAaHHU
aHaIN3a IPEeCTABICHHBIX JaHHBIX. 3alHIINTE B OTBETE ITUQPHI, MO KOTOPHIMU
yKa3aHbl BEIOpaHHBIE YTBEPIKICHU.

1) Osxupenue ABIAETCSA MPUINHOI 3a00JI€BaHUI CepIeIHO-COCYAUCTON CHCTEMBI.

2) V mropeil ¢ OKHpEeHHUEM cepjieuHas HeJOCTaTOYHOCTh BCTpeUaeTcs Jalle, 9eM
HHCYIBT.

3) B XXI Beke yacTOTa HHCYJIHTOB ITOBBICHJIACH IO CPABHEHHUIO C IIPEIBIIYIITUM
BEKOM.

4) Ilpu oXupeHHH pHCK KOPOHAPHON HEIOCTAaTOYHOCTH BBINIE, YeM PHCK
CepJIeYHOH HEJOCTATOYHOCTH.

5) HauOonee pacnpocTpaH€HHBIM 3a0oieBaHHeM U3 TPEX MPEACTaBICHHBIX
y JII0Jieil ¢ HOpMaJIbHBIM BECOM SIBIISIETCS CEpASYHAs HEJOCTATOYHOCT.

OT1BeT:

©ckauaHo C myotveti.ru
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Yacth 2

Jlna 3anucu omeemos Ha 3a0anusn Imoiu yacmu (22-28) ucnonv3yitme uucmoti
aucm. 3anumiume cHayaia Homep 3adanusa (22, 23 u m. 0.), a 3amem —
PazeépHymutii omeem Ha Hezo. Omeemuvl 3anucviéaime 4émKo U pazoopuueo.

22

23

HccnenoBarellb pelIdi YCTaHOBUTH, OTKyJa AaTOMBI KHCIIOPOJA IIOMAJaroT
B MOJIEKYJIBI KHCIOPOJa IpH (POTOCHHTE3E — U3 MOJIEKYJ BOABI WM H3 MOJEKYII
YIIIEKHCIIOTO Ta3a. B SKCIepHMeHTe OH CHa0Kal pacTeHHS BOION U YIJIEKHCIBIM
rasoM, cojepiKallliMH H30TOI Kuciaopoga '°0 u amammusuposan Hammuue 50
B BBIJIEIIEMOM pacTeHHeM Kuciopoge. Ilpu cHaGKeHHH pacTeHHs BOJOM,
comepxareil uzoron 0, BEIIEIIEMBIE MOIEKYIBI KHCIOPOAA COAEPKATN H30TOII
%0, Torma xak mpH cHaGXEHHM PacTe€HHs YIJIEKHUCIBIM Ta30M C H30TOIoM O
oOpasyromuiics Kuciopoa He umen uzoroma '°0. Kakoil mapamerp 3amaércs
SKCIIEpUMEHTAaTOpoM  (He3aBHCHMas  IlepeMeHHas), a Kakoll  MeHsercs
B 3aBHCHUMOCTH OT 5Toro (3aBucuMas mepeMenHas)? Kak Ha3bIBaeTcs MeETOI,
UCIIONB3YeMBIH uccienoBarenem? M3 MOIEKyYI BOABI HIIH YIIIEKUCIOTO Ta3a aTOMEI
KHCIIOpo/ia IOMajaloT B MOJEKyIsl kuciaopoga? B kakoil ¢aze dorocunresa
pOHCXOAUT obpasoBaHme Kuciopojaa? B kakoil yacTH XJIOpoILIacTa IPOTEKAaeT
nannas daza? O6pasyeTcs I KHCIOPOJ B PACTEHHAX B TEMHOTE?

Kakue cTpykTypsl Ha pHCYHKE yKa3aHbI o HoMmepamu 1, 2 u 3, kakue GpyHKIIHH
oHu BemoaHAOT? Kakas u3 curyarnuii (b mwim B) cooTBeTcTByeT HOpMaJIbHOMY
JBIXaHUIO, a KaKasl — CO3/1aHUIO 3ByKOB? OTBET IOACHUTE.

©ckayaHo C myotveti.ru




24

buonorusg. 11 xracc. Bapuant b112110203 13

Haitnute Tpu ommbku B npuBe€HHOM TekcTe «llenmu muTaHus U SKOIOTHYECKas
mupaMua». YKaXUTe HOMepa NpeSIONKEHUN, B KOTOPHIX CJENaHbl OIMHOKH,
ucnpasbTe HX. JlaiiTe NpaBUIbHYIO (POPMYITHPOBKY.

(1)K mpojtyrieHTaM OTHOCAT OpraHU3MBI, CIIOCOOHBIE MPOU3BOIUTL OpraHHYECcKUe
BEI[ECTBA U3 HEOPTaHUYECKUX, 3 K KOHCYMEHTaM — OpPTaHH3MBI, MOTpeOIIroue
TOTOBBIE OpraHHYecKHe BerlecTBa. (2)B kauecTBe mpuMepa KOHCYMEHTa IIEPBOIO
Mmopsifka B DJKOCHCTEME Talill MOJKHO IIpUBECTH Bojka. (3)Dkoiorudeckas
nupaMujia — rpaguueckoe H300pakeHHe COOTHOINEHUS MEXY MPOAYIEeHTaMH U
KOHCYMEHTaMH BceX Tpoduueckux ypoBHell B 3kocucTeMe. (4)DKOoIOrHYecKue
MUpaMHBl Yallle BCEro COCTaBIAIOT M1 OTOOpaskeHHs OHoMacc, YUCIECHHOCTU U
sHeprun Ha ypoBHiX. (5)IIpaBumo skojmorudeckoil mupaMusl IJIACHT, YTO IPU
mepexojiec OT OJHOTO TPOPUUECKOTO YPOBHSA K CIEAYIONIEMY COXpaHsSeTcs
npuMmepHo 1 % »sHeprun. (6)B mDacTOMIMHBIX DHUIIEBBEIX IEISIX Ha IIEPBOM
TpoUIeCKOM YpOBHE HaXOJATCA TpaBOsAHBIE KUBOTHHIE. (7)B Mopckux
’KOCHCTEMaX MHpaMujaa OGuomacc mepeBEPHyTa — MPOAYIIEHTOB B MOpE MEHBIIIE,
9eM KOHCYMEHTOB.

©ckayaHo C myotveti.ru




25

buonorusg. 11 xracc. Bapuant b112110203

Hm 350 400 450

14

500 950 600 6350

CHE!KTPHJILHE!H 3aBHCIIMOCTD HYBCTBUTCIBHOCTH PENETITOPOB IBETHOI'O 3PEHIA IITHIHI

IIBer JIlnanma3oH NJIMH BOJIH, HM
(h10IIeTOBBIIT 380440
CHHUI 440485
roryooit 485-500
3€JIEHBIN 500-565
JKENTHIN 565-590
OpaHKEBBIN 590-625
KPAacCHBIN 625-780

©OcrauaHo
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Buanmoe wu3nmydeHue — 3TO 3JI€KTPOMArHUTHBIE BOJIHBI, BOCIPHUHHUMAaeMbIE
YeJIOBEYECKUM TJ1a3oM. [[BeT, BOCIpHHIMAaEMbIil HAIllUM 3pPE€HHUEM, ONpeAesaeTCs
JUTMHON BOJIHBI 3JIEKTPOMAarHUTHOTO H3MydeHus. JlnmHa CBETOBOIl BOJIHBI
mMepseTca B HaHoMeTpaX (HM). BuIUMBII dYeloBEKOM CBET HaXOJHUTCH
B nuamnazoHe 380—780 um. M3nydyeHue ¢ jymHONM BOJIHBI Bble 780 HM Ha3bIBAIOT
uHppakpacHbM, HIDKe 380 HM — yIbTpadHOJETOBBIM. 3a BOCIPHATHE IIBETa
y 4eJIOBEKa OTBE€YAeT TPHU BHUJA PEIENTOPOB C YACTUYHO IEPEKPBHIBAIOIIUMHCA
CIIEKTPaMU BOCHPUATUS U3TYYE€HUA, CTUMYIANUA KOTOPBIX B  Pa3INYHBIX
COYEeTaHMUIX 0OecrednBaeT BOCIIPHUATHE BCEX BO3ZMOXKHEIX OTTEHKOB.
MakcuManbHYH YYBCTBHUTEIBHOCTh PEIENTOPH YEIOBEKAa HMEIOT IIPU IHHAX
BomH 424, 530 u 560 HM, 4TO OTOOpak€HO Ha CIIEKTpe, IJe KaKIOMY IHKY
COOTBETCTBYET OJUH THUII PEIENTOPOB; 110 TOPU30HTAIBHOII OCH OTJIOXKEHA JIJINHA
BOJIHBI (HM), 110 BEPTHKAILHOI OCU — YYBCTBUTEIHLHOCTH PENEIITOPA.
IIpoanami3upyiiTe CIEKTPHI PENENTOPOB IIBETHOTO 3PEHUA MUYEIBI U NTHUIIHI.

Kakoe m3mydeHne, IOMIMO BHIHUMOIO YEJIOBEKY, CIIOCOOHBI pa3iuyaTh MIENBI U
ntuibl? CKOJIBKO BUJIOB PEIENITOPOB IIBETHOIO 3PEHUA, HCXO/ISI U3 MPHUBEAEHHBIX
JTAHHBIX, HMEIOT IMYEIIBI M IITHIEI?

B kakoill wWacTu TJa3a dYelnoBeKa HaXOJATCs CBETOBBIE penentopbl? Kakue
pelenTophl y YelIoBeKa OTBEUYAIOT 3a IBETHOE 3pEeHHUE, a Kakue — 3a 4épHo-0emoe?
Kakoe mpenMymniecTBO pemnenTopsl 4EPHO-O0EI0T0 3peHUS UMEIOT IO CPaBHEHHIO
C penenTopaMu IBETHOTO 3peHUs?

Kakue apomoptboam BO3HHKIH Y MIICKOIIUTAIONIHNX B CTPOCHHH ,HBIX&TGHBHOfI
CHCTCMEI H B CTPOCHHH ITIOKPOBOB tenaa? OOBACHHTE 3HAUCHUE KaXIagoro U3 HHUX.

M3BecTHO, 9YTO KOMILIEMEHTApHBIE eI HYKJIENHOBBIX KHUCIOT aHTHIIApAJUIEIbHbI
(5'-xkoHIlY B OJHON IEeNmH COOTBETCTBYeT 3'-KoHen papyroii memu). CunTes
HYKJICHHOBBIX KHCJIOT HaumHaeTca ¢ S'-koHma. Pubocoma npmxkercs mo nPHK
B HanpaBineHnu or 5'- k 3'-koHmy. Bce Buger PHK cunresmpyrorcs nHa JIHK-
MaTpHIIE.
Monekynst TPHK, Hecyme cooTBETCTBYIONINE aHTUKOJOHEBI, BXOAST B puOocoMy
B CIIEJIYIOIIEM IIOPSAIKE:

5'-VAIL-3', 5'-AIlII-3', 5'-VIIV-3', 5'-IIITA-3', 5'-ITVY-3".
YcTaHOBHTE HYKIECOTHAHYIO IIOCHEAOBAaTEILHOCTE CMBICIOBOII M TpPaHCKpHU-
oupyemoii merneit JIHK, uPHK u amMuHOKHCIOT BO (pparMeHTEe CHHTE3HUPYEMOTO
Oenka. OtBeT mosicHuTe. JlnA pemeHus 3ajaHUs  HUCIONB3YHTEe TaOIHIY
reHeTndeckoro koja. Ilpu HammcaHHMM HYKIEHHOBBIX KHCIOT YyKa3bIBaliTe
HalpaBIeHHE IEeTH.

©ckauaHo C myotveti.ru



buonorus. 11 xracc. Bapuant b112110203 16

I'enernuecknii ko (MPHK ot 5'- k 3'-koHmy)

IlepBoe Tperbe
BTtopoe ocHOBaHHe
OCHOBaHHE OCHOBaHHeE
v 11 A I’
®eH Cep Tup IMuc Yy
v ®eH Cep Tup IMuc IT
Jlen Cep — — A
Jlen Cep — Tpu I
Jlen IIpo ['uc Apr ¥
Jlen IIpo ['uc Apr IT
1 Jlen IIpo I'mu Apr A
Jlen IIpo I'mu Apr I
Hne Tpe AcH Cep 4
* Hne Tpe AcH Cep IT
Hne Tpe JInz Apr A
Mer Tpe JInz Apr I
Ban Amna Acr I'mn ¥
r Ban Ama Acn I'm 11
Ban Ana I'my I'mu A
Ban Ala I'ny I'mu I

28

IIpaBuia moIb30BaHHA TAa0dHIIEH
IlepBriii HyKIE€OTHI B TpUILIeTe OEpETcs H3 JEBOr0 BEePTUKAILHOTO psija,
BTOpPOIl — U3 BEPXHETO TOPHU30HTAILHOTO ps/la U TPETHIl — U3 IPaBOTO BEPTHU-
KanpHOTro. TaMm, rjae mepecekyrcs JUHHH, UAYIIHE OT BceX TPEX HYKIEOTH]IOB, U
HaXOJHUTCS HCKOMasi aMIHOKHICIIOTA.

dopma rpebHA y Kyp KOHTPOIHUPYETCSA ABYMS B3aHUMOJCHCTBYIOIIMMHU TI'e€HaMHU,
Yy KQXJIOT0 U3 KOTOPBIX €CTh JOMHHAHTHBIN H pelecCUBHBIN amnenu. Ecian ocoOpb
UMeeT JIOMHHAHTHBIE aljiell O0OHX T'€HOB, TO BO3HHUKAaeT OpexoBUIHas dopma
rpeOHs, eclIu pellecCHBHBIE amuenu — JucTtoBuaHas ¢opma. CoueraHue
JTOMUHAHTHOT'O MEPBOT0 T€HA U PEIECCHBHOIO BTOPOro JIaET PO30BUIHYIO GopMy
rpeOHs, a codYeTaHHe PEIEeCCHBHOTO IIEPBOI0 T'€éHa U JOMHHAHTHOTO BTOPOTO
MPUBOJIUT K Pa3BUTUIO TpeOHs ropoxoBuaHoil ¢opmel. Kakoe pacmennenue mo
(heHOTUITY MOXKHO 0KHUJATh IIPU CKPENHUBAHUHN KYPHUIIBI ¢ TOPOXOBU/IHBIM IpeOHEM
U gurerepo3urotHoro neryxa? CocTaBpTe cXeMy pelleHus 3agadu. Onpepennre
BC€ BO3MOXKHBIE T€HOTHIIBI POJUTENHCKHX OcoOel, TeHOTHIB U (HEHOTHIIBI
BO3MOJKHOTO IToToMcTBa. Kak Ha3pIBaeTcCs JaHHBII TUII B3aUMOJEHCTBUS T€HOB?

©ckayaHo Cc myotveti.ru
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Brmomaena: MO KJIacc

HHcTpyKIUs M0 BBINOJIHEHHIO PA0OTHI

TpenupoBouHnas paboTa COCTOHT W3 ABYX dYacTell, BKIIOYAIONUX B ceds
28 3amanuil. Yacte 1 comepxkur 21 3agaHme ¢ KpaTkuM oTBeToM. Yacte 2
COAEPIKUT 7 3a7jaHull ¢ pa3BEPHYTHIM OTBETOM.

Ha BEINTOTHEHNE TPEHUPOBOYHOW padOTHI MO OMOJIOIHMH OTBOJAUTCS 3 dYaca
55 mumayT (235 MUHYT).

OtBeToM K 3aganusM dactu | (1-21) ABISAIOTCS MOCIENOBATEIBHOCTE MUQP,
YHCII0 WIH CIIOBO (cinoBocodeTaHne). OTBET 3allUIIUTE B IIOJE OTBETa B TEKCTE
paboTeI O6e3 MpoOeIIoB, 3alATHIX H APYTUX JOIIOTHUTEIHHBIX CHMBOJIOB.

3amanua gactu 2 (22-28) TpeOyroT MOIHOrO OTBeTa (JaTh OOBICHEHHE,
ONMHCaHHEe MM OOOCHOBaHHE, BBICKAa3aTh U apryMEHTHPOBATh COOCTBEHHOE
MHeHne). Ha gucToM micTe ykakuTe HOMEp 3aJlaHdd U 3allUINUTE €ro II0JHOE
pellleHUE.

Bce 3ammcu cieayeT Jenarh ApPKUMH YEPHBIMH 4depHMIaMmu. Jlomyckaercs
HCTIOJIb30BaHHE T€JIEBOM WIN KANWUIAPHON PYUIKH.

[Ipu BBIIOJHEHHUH 33JlaHUIl MOJKHO TIOJNB30BAaThCS YEPHOBUKOM. 3amMCH
B YePHOBHKE He YYHTHIBAIOTCH MPH OIlEeHHBAHUH PadoTHI.

bamiel, monydeHHsie BaMu 3a BRIOJTHEHHBIE 3a/IaHUS, CYMMUPYIOTCS.

[TocTapaiiTech BBIIOJHUTE KaK MOXKHO OoJbllle 3aJaHUid W HaOpaTh
HanOoIbIIIee KOJIHIEeCTBO 0allIoB.

Kenaem ycnexa!

©ckauaHo C myotveti.ru
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Yacts 1

Omeemom k 3adanuam 1-21 saenawomcsa nocnedosamenvHocms Uu@p, 4ucio
unu cnoeo (cnosocouemanue). Omeemol 3anuuiume 6 NoJisi OMEEM 06 6 MeKCme
padomul.

PaccmoTpute Tabmuiy «buonorus — KOMIUIEKCHAs HayKa» U 3alOJHHUTE IIYCTYIO
SYeiKy, BIINCAB COOTBETCTBYIONUH TEPMUH.

Pa3nennl 6Ho0rHI O0beKThbI H3YUeHHU s
CTPOEHHE BHYTPEHHUX OpPTaHOB
aHATOMUA p HYIP P
OopraHusma
? BHEIIIHEE CTPOEHUE OpraHu3Ma

OT1BEeT:

DKCIEpUMEHTATOp MOMECTIII 3PUTPOIUTHl B JUCTHILUIMPOBAaHHYK Boxay. Kak
U3MEHUIIACh KOHIIEHTPAIIUs HOHOB HATPHsI BHYTPH KIETOK H 00BEM KIETOK?

ﬂ.]'[ﬂ Ka}K,[[()ﬁ BCIIHMYHHEI OIIPCICIINTC COOTBGTCTBYIOHIHfI XapakTep €€ N3MEHECHUA:

1) yBenu4aninace
2) YMEHBIIIIACh
3) He U3MEHIIach

3anummTe B TaOIUIy BBIOpaHHBIE NHQPH IS Kaxaoll BemuduHB. [{udpsr
B OTBETE MOTYT IIOBTOPSATHCA.

KoHnenTpanus HOHOB HATPHS O0BEM KII€TOK

B kieTke cTeHKH KOpOOOYKH KyKymKHHa JbHa 14 xpomocom. Kaxkoii Habop
XpOMOCOM COJIEP’KHUT KJIETKa JICTa KyKyIIKHHA JbHA? B oTBeTe 3amuInmTe TOJIBKO
4HCII0O XPOMOCOM.

OT1BEeT:

OHPG,HGI[HTG TCOPCTHYCCKH OKHMTAaCMOC COOTHOIMCHHUC I'CHOTHIIOB B IIOTOMCTBC OT
CKpCIIHNBaHHUA IIBYX MBIIIEH C HOpMaHBHOfI OKpaCKOI‘;I, €CJIIM B HX ITIOTOMCTBC
IIOSIBIJIOCH HECKOJIBKO albOMHOCOB. l'eH ajnnOMHM3Ma SBJIIETCS PEUHCCCUBHEBIM.
OTBEeT 3anuImTe B BHAC IIOCICHOBATCIBHOCTH I[H(i)p, IIOKAa3bIBAOIIHX
COOTHOMIICHHEC ITOJIYUYUBIINXCA I'CHOTHIIOB, B ITIOPAIKE HX y6BIBaHH§I.

OT1BEeT:

©ckayaHo C myotveti.ru
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Paccmompume pucynku u évinoiHume 3a0anus 5 u 6.

KaknM HOMepoMm Ha pHUCYHKe 00O3HadYeHa CTPYKTYpa, B COCTaB KOTOPOU BXOJUT
R385 808504020905 80)5 (o8 (03584

OT1BeT:

YCcTaHOBUTE COOTBETCTBUE MEXKIY IPOIECCaMH U CTPYKTypaMiU, B KOTOPBIX OHHU
IPOUCXOMAT: K Ka)kKJOil IIO3UIINH, JAaHHOI B IIEPBOM CTOJOIle, IIOJOSpHUTe
COOTBETCTBYIOIIYIO IMO3UITHIO U3 BTOPOTO CTOJIOIA.

I[TPOITECCBHI CTPYKTVYPHI
A) cBeroBas daza b |
b) temuoBas daza 2) 2
B) 3amacanme mosmcaxapujioB 3) 3
I') pemmmukanmsa JIHK 4) 4

J1) cuntes ATD
E) BeImeneHne kuciopoia

3anuimmTe B TaOIUITy BRIOpaHHBIE MU PHI 10T COOTBETCTBYIOINMH OyKBaMU.

A[B[B|r[alE

OT1BET:

©ckauaHo C myotveti.ru
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BriGepute Tpu BepHBIX OTBETa M3 IIECTH U 3alUIIUTEe B TaOmuIy mudphl, MOA
KOTOPBIMH OHHU YKa3aHBI.
Kakue u3 nnpuBeIEHHBIX IPUMEPOB OTHOCIT K METOAaM I'€HHOI UHXKEeHepUuu?

1) mepecazaka siipa U3 COMaTHYECKOH KIETKH B MOJIOBYIO

2) mepeHoc reHa (hIyopecleHIINN U3 MEAY3HI B IJI0I0BYI0 MYIIKY

3) yBenn4eHUE KOIMYECTBAa KOIUIl TeHa CHHTEe3a KUPHBIX KHCIOT B parice

4) mnomxydeHHEe NOTOMCTBa OT pOJUTENel pa3HbIX BHIOB

5) KpaTHOe yBEIHYEHUE YHCIIa XPOMOCOM B KIIETKE

6) co3laHHe MITaMMa KUIIEYHO Mall0YKH, IPOU3BOASIIETO HHCYIINH YelIoBeKa

OT1BEeT:

VYcTaHOBHTE MMOCHEAOBATENBHOCTh CTAIUI B KU3HEHHOM IIUKJIE BUIIHH, Ha4UHas
¢ oOpa3oBaHUA 3UTOTHI.
3anummmTe B TaOIUITy COOTBETCTBYIONIYIO MOCEI0BATENbHOCTE ITUp.

1) obOpazoBaHHEe MaKpOCIIOp

2) oOpazoBaHue rameToduTa
3) mIBOITHOE OIUIOIOTBOPEHUE
4) oOpa3oBaHHE 3UTOTEHI

5) co3peBaHHE CEMEHH

OT1BeT:

©ckayaHo C myotveti.ru



buonorusg. 11 xracc. Bapuant b112110204 5

Bribepute Tpu BepHBIX OTBETAa M3 NIECTH U 3alUIIUTEe B TaOmumy mudpsl, MOA
KOTOPBIMH OHHU YKa3aHBI.

J171s1 5KMBOTHOTO, H300paKEHHOT'O HA PUCYHKE, XapaKTEePHbI

1) nmpIXaHue MpU MOMOIHU JETOYHBIX MEIIKOB

2) BbIJEIeHUE IIPU TOMOIIH MaJbIIUTUEBBIX COCYI0B
3) TIpBI3YIIUH THII POTOBOTO ammaparta

4) pa3BUTHE C HEMOJIHBIM IIpEeBpaIleHHEM

5) HepBHas CHCTeMa JISCTHUYHOTO THIIA

6) 3aMKHyTas KpOBEHOCHAas CHCTEMa

OT1BEeT:

©ckayaHo C myotveti.ru
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YcTaHOBUTE COOTBETCTBUE MEXKJIY OCOOEHHOCTAMH CTPOEHUS U OpraHH3MaMu,
1300paKEHHBIMU Ha PHCYHKE.

OCOBEHHOCTHU CTPOEHIA OPT'AHH3M
A) CcOIepXUT XUTHH 1% i)
B) rereporpod 2) 2

B) pasMmHoxaeTcs ciopaMu
I') comepxuT neUKOIIACTEHI

J1) aBTOTpOd
E) comepxur rmukoreH

3anummTe B TaOIUITY BRIOpaHHEIE IIUQPHI O] COOTBETCTBYIOIIHNMH OYKBaMH.

A[B[B|T[A]E

OT1BeT:

VYcTaHOBUTE TTOCIIEIOBATEIFHOCTh CHCTEMATHIECKUX TPYII JKUBOTHBIX, HAUHHAS
C CaMOT0 BBICOKOT'O paHTa. 3alUIIHATE B TaOJIUITy COOTBETCTBYIOINIYIO IOCIEI0Ba-
TEITBHOCTE MUQP.

1) Hactosmue Bopoosu
2) BopoOnunsie

3) Iltuner

4) Jlomogsrii BopoOeii
5) XopzoBbie

6) Ilo3BoHOUYHBIE

OT1BEeT:

©ckayaHo C myotveti.ru
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Bribepute Tpu BepHBIX OTBETAa M3 NIECTH U 3alUIIUTEe B TaOmumy mudpsl, MOA
KOTOPBIMH OHHU YKa3aHBI.

Ilpu akTHUBamUH CHMIOATHUYECKOTO OTJE€Na BEreTaTUBHOW HEPBHOIl CHCTEMBI
IIPOUCXOUT

1) ydamenne myibca

2) pacHmpeHue 3pauykoB

3) BBIJICNICHUE HHCYJINHA B KPOBb

4) yMEHBIIIEHUE YacCTOTHI JbIXaTEIbHBIX JIBUKECHUI
5) HPHUTOK KPOBHU K CKEJIETHHEIM MBIIIIaM

6) NOHMXEHHE apTepHATLHOTO JaBICHUI

OT1BeT:

YCcTaHOBUTE COOTBETCTBHE MEXKY YacThI0 KPOBEHOCHON CHCTEMBI YeJIOBEKa U
KPOBBIO, KOTOpasi B HEHl IPOTEKAeT: K Ka)XJO0H IO3HWIINH, JaHHOH B IIEPBOM
CTOJIOME, TTOJOEPUTE COOTBETCTBYIONIYIO ITO3UITUIO U3 BTOPOTO CTOJNIOIA.

YACTH KPOBEHOCHOI CUCTEMEI KPOBb
A) meBoe mpejicepane 1) aprepumanpHas
b) mnpaBsiii xxenyodex 2) BeHO3Has

B) nérounas Bena

I') HmKHAL MTONas BeHa
J1) nérounas aprepus
E) connas aptepus

3anummTe B TaOJIUITY BRIOpaHHEIE IMU(PHI IO COOTBETCTBYIOIIUMH OYKBaMHU.
A|B|B|T|JA|E

OT1BeT:

YcTaHOBUTE NYTh TPOXOKJICHHS KPOBH II0 KPOBEHOCHOH CHCTEME, HaYMHAas
C JIEBOTO JKEIy[AOYKa. 3alUIMUTe B TaONUIy COOTBETCTBYIOIIYIO IIOCIEI0Ba-
TEITBHOCTE MUQP.

1) nérounas apTepus

2) aoprta

3) KamuUIApH! JETKUX

4) KanmUISphI TOJIOBHOTO MO3ra
S) JeBBIH KemyI0ueK

6) mpaBoe mpeacepaue

OT1BeT:

©ckayaHo C myotveti.ru
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[Ipounraiite TexkcT. BriOeputre Tpu NOpeaIoKeHUSA, T/ JaHBI OIHCAHUA
ITOJIOTHYECKOr0 KpHTepHs BHAa Auct Oenbril. 3anummrte B Tabmumy nudpsl,
1101 KOTOPBIMHU OHU yKa3aHHI.

(1)Bemerit ancT — nTHITA ¢ YEPHBIMU KOHIIAMHU KPBUTHEB, JTTHHHOI IIeei, JUTHHHEBIM,
TOHKHM  KpacHbIM  KJIIOBOM H  JUIMHHBIMH  KpacHOBAaTBIMH  HOTaMU.
(2)IIpoIOoKUTENBHOCT JKH3HH O€Joro amcTa CcocTaBiageT okoimo 20 IeT.
(3)Auctsl, THe3gAmuecs B EBporre, 3umyioT B Tponudeckoii Adpuke. (4)BecHoit
caMIlbl IIPUJIETAIOT Ha MECTO THE3/I0BbS paHBIIE CaMOK H 3aHUMAIOT THE3JA.
(5)IIpuneraromnue ImO3)Ke CaMKH KOHKYPUPYIOT Jpyr ¢ JApyroM 3a caMlia,
nobenuBimas caMka ocrtaércs. (6)Camen mpuriamaer e€ B THE3I0, 3allPOKUHYB
TOJIOBY HazaJ, K CIIUHE, U U3/1aéT KIIFOBOM YacThI€ KJIAIlAIONINe 3BYKH.

16

17

OT1BeT:

YcTaHOBUTE COOTBETCTBHE MEXKAY BHJIaMU OpPraHH3MOB U HalpaBICHUSIMU
SBOJIIOIUN: K KaXKJIOH TO3HWIIHM, JaHHOH B IIEPBOM CTOJOIE, IIOJ0epUTe
COOTBETCTBYIOIIYIO IIO3UITHIO H3 BTOPOTO CTOJIOIA.

BHUJIbI OPTAHU3MOB HAIIPABJIEHUE 5BOJIIOIINN
A) BenepuH OammMadox 1) Owmomormdeckuii mporpecc
b) Bemnsrit HOCOpoOr 2) OHoJIOTHYECKUH perpecc

B) Ilsipeii mon3yquit
I') T'ony0s cu3brit
J1) CuHnii Kut

3anummTe B TaOIUITY BRIOpaHHEBIE IIUQPHI O COOTBETCTBYIOIIHNMH OYKBaMH.
A|B|B|T | ]

OT1BeT:

Bribepute Tpu BepHBIX OTBETa M3 NIECTH U 3alUIIUTe B TaOmuiy mudpbl, MOA
KOTOPBIMH OHHU YKa3aHBI.
K pegynentram oTHOCAT:

1) Mykop

2) ApOoXKHU

3) nucuma

4) KpoT

5) IOXIeBOi YepBb
6) aKTHHOMMUIIECTEI

OT1BEeT:

©ckauaHo C myotveti.ru
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YCcTaHOBHTE COOTBETCTBHE MCKIAY IIPHU3HAKAMHA H THIIOM 3KOCHCTCMBI. K Ka}K,E[()ﬁ
ITO3HMI[HH, I[aHHOfI B IICPBOM CTOJ'I6I_[6, HO,E[66pHT6 COOTBCTCTBYIOITYIO ITIO3HITUIO H3
BTOpOTO CTOJ'I6L[3.

I[MPU3HAKI TUII SKOCUCTEMBI
A) HEyCTONYUBOCTH 1) ecrecTBeHHas
B) BEICOKOE BHIOBOE pazHOOOpasme 2) HUCKYCCTBEHHAs

B) cbOanmaHcupoBaHHBIN KpYyTOBOPOT BEIECTB
I') mnuHHBIE IHINEBBIE HETH
J1) HCKyCCTBEHHBIN 0TOOD

3anummTe B TaOIUIYy BRIOpaHHBIE U PHI 10T COOTBETCTBYIOIMMH OyKBaMU.

A[B[BIT[A

OT1BeT:

YcTanoBuTe MNOCICHOBATCIIBHOCTD CcOOBITHIT IIpH IMOABJICHHUH H PACIIpOCTpaHCHHH
HOBOI'O IIpH3HAKa B IIOIIYJIAIIMH. 3anmuimre B T36J'II/H_{y COOTBCTCTBYIOIIYIO
ITIOCIICA0OBATCIIBHOCTD I_{H(I)p

1) u3MeHeHHe YCIOBHII OKpPYXKAIOIIEH CpeInl

2) yBEIWYEHHE JIOJIH HOCUTENIEH IPU3HAKA B IIOMYIAIIUN

3) cuygaiiHoe MOSIBICHHE MYTAaIlUU, HE BIUAIONIEH Ha BEDKUBAHHIE U Pa3MHOXKEHUE
4) mnosiBiIeHHE KOHKYPEHTHOTO IIPEUMYINECTBA Y HOCUTEIEH MyTaIlinu

5) caydaiiHOe pacmpejielieHie HeHTpaIbHOH MyTalluH B MOMYIISITHH

OT1BeT:
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IIpoanammsupyiite Ttabmuny «llomucaxapuasr». 3amojHHUTE IIYCTHIE SYEHKH
TAOIUITBI, UCIIONB3YS 3JIEMEHTHI, PHUBEAEHHBIE B crucke. Jlnsg kaxkaol saeiiku,
0003HaYeHHOI OYKBOI1, BRIOEPUTE COOTBETCTBYIOMIUI 3IIEMEHT U3 MPEITT0KEHHOTO
CITICKA.

Ilonucaxapun DOyHKIHA Oprann3msbi
(A) CTPYKTypHast TPUOBI, WICHHCTOHOTUE
KpaxMal 3alracaronas (B)
TJIUKOTeH (b) JKUBOTHBIE, TPHOBI

CIHCOK 3IEeMEHTOB
1) cTpykrypHas
2) KHUBOTHEIE

3) Mypeun

4) rpudH

5) 3amacaromas
6) XUTHH

7) UHYIHH

8) pacrteHus

A|Bb|B

OT1BeT:
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11

[Ipoanamu3upyiite Tabmuny «BamsgHHe BUpyca  CKpPYYHBaHUS  JIHCTHEB
MIO/ICOTHEUHHKA Ha MOKa3aTel! MO ICOTHEUHUKA IpU cOope ypoxKas».
Bo3zpacr 3710pOBBIE
3apaKCHUs 30 45 60 75 90 pacteHus 0e3
pacTeHuil, JTHU BUpYyCa
SHPOT 61 93 118 | 126 | 142 156
pacTeHuil, cM
e o 76 122 | 149 | 241 | 346 367
¢ 10 KOp3HHOK, T
AuaueIp 8 13 16 16 18 18
KOP3UHKHU, CM
Copnepxanue
Macjla B ceMcHax, Al 34 34 36 37 38
%

Bribepute Bce yTBep KIeHHs, KOTOpPblE MOXHO CcHOPMYIHPOBAaTh Ha OCHOBaHHHU
aHaIN3a IMPEeJCTABICHHBIX JaHHBIX. 3alHIIHTE B OTBETE IUQPHI, MO KOTOPHIMU
yKa3aHbl BEIOpaHHBIE YTBEPIKICHUA.

1) Bupyc gare 3apa)caeT MOJIObIe PACTEHHUS.

2) Bupyc BiusieT TOIBKO Ha BeTeTaTHBHbIE OPTaHbl pAaCTEHUS.

3) Bupyc cHIDKaeT yposkalfHOCTB ITOJICOTHEIHUKA.

4) Yem mo3zjHee MPOU3OHAET 3apaXkeHne, TEM MEHBIIE TOTEPU YpOXKasi.

5) Bupyc ckpyduBaHHs JIUCTHEB IOJICOIHEUHHKA — Hauboyiee yacTas MpUYHHA
IIOTEPU YPOXKasi CEMSH MO COTHEYHUKA.

OT1BeT:
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Yacth 2

Jlna 3anucu omeemos Ha 3a0anusn Imoiu yacmu (22-28) ucnonv3yitme uucmoti
aucm. 3anumiume cHayaia Homep 3adanusa (22, 23 u m. 0.), a 3amem —
PazeépHymutii omeem Ha Hezo. Omeemuvl 3anucviéailime 4émKo U pazoopuueo.

22

23

HccnenoBarellb pelIdi YCTaHOBUTH, OTKyJa AaTOMBI KHCIIOPOJA IIOMAJaroT
B MOJIEKYJIBI KHCIOPOJa IpH (POTOCHHTE3E — U3 MOJIEKYJ BOABI WM H3 MOJEKYII
YIIIEKHCIIOTO Ta3a. B SKCIepHMeHTe OH CHa0Kal pacTeHHS BOION U YIJIEKHCIBIM
rasoM, cojepiKallliMH H30TOI Kuciaopoga '°0 u amammusuposan Hammuue 50
B BBIJIEIIEMOM pacTeHHeM Kuciopoge. Ilpu cHaGKeHHH pacTeHHs BOJOM,
comepxareil uzoron 0, BEIIEIIEMBIE MOIEKYIBI KHCIOPOAA COAEPKATN H30TOII
%0, Torma xak mpH cHaGXEHHM PacTe€HHs YIJIEKHUCIBIM Ta30M C H30TOIoM O
oOpasyromuiics Kuciopoa He umen uzoroma '°0. Kakoil mapamerp 3amaércs
SKCIIEpUMEHTAaTOpoM  (He3aBHCHMas  IlepeMeHHas), a Kakoll  MeHsercs
B 3aBHCHUMOCTH OT 5Toro (3aBucuMas mepeMenHas)? Kak Ha3bIBaeTcs MeETOI,
UCIIONB3YeMBIH uccienoBarenem? 13 MOIEKyYI BOABI HIIH YTIIEKUCIOTO Ta3a aTOMEI
KHCIIOpo/ia IOMajaloT B MOJEKyIsl kuciaopoga? B kakoil ¢aze dorocunresa
pOHCXOAUT obpasoBaHme Kuciopojaa? B kakoil yacTH XJIOpoILIacTa IPOTEKAaeT
nannas daza? O6pasyeTcs I KHCIOPOJ B PACTEHHAX B TEMHOTE?

Kakue cTpykTypsl Ha pHCYHKE yKa3aHbI o HoMmepamu 1, 2 u 3, kakue GpyHKIIHH
oHu BemoaHAOT? Kakas u3 curyarnuii (b mwim B) cooTBeTcTByeT HOpMaJIbHOMY
JBIXaHUIO, a KaKasl — CO3/1aHUIO 3ByKOB? OTBET IOACHUTE.

©ckayaHo C myotveti.ru
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Haitnute Tpu ommbku B npuBe€HHOM TekcTe «llenmu muTaHHUS M SKOIOTHYECKas
mupaMua». YKaXUTe HOMepa NpeIONKEHUNH, B KOTOPHIX CJE€NaHbl OIIHOKH,
ucnpasbTe HX. JlaiiTe NpaBUIbHYIO (POPMYITHPOBKY.

(1)K mpojtyrieHTaM OTHOCAT OpraHU3MBI, CIIOCOOHBIE MPOU3BOIUTL OpraHHYECcKUe
BEI[ECTBA U3 HEOPTaHUYECKUX, 3 K KOHCYMEHTaM — OpPTaHH3MBI, MOTpeOIIroue
TOTOBBIE OpraHHYecKHe BerlecTBa. (2)B kauecTBe mpuMepa KOHCYMEHTa IIEPBOIO
Mmopsifka B DJKOCHCTEME Talill MOJKHO IIpUBECTH Boika. (3)Dkoiorudeckas
nupaMujia — rpagudeckoe H300pakeHHe COOTHOINEHUS MEXIY MPOAYIEeHTaMH U
KOHCYMEHTaMH BceX Tpoduueckux ypoBHell B 3kocucTeMe. (4)DKOIOTHYecKue
MUpaMHbl Yalle BCEro COCTaBIAIOT M 0TOOpaskeHHs Ouomacc, YUCIEHHOCTU U
sHeprun Ha ypoBHiX. (5)IIpaBumo skojmorudeckoil mupaMusl IJIACHT, YTO IPU
mmepexojiec OT OJHOrO TPOPUUECKOT0 YpPOBHSA K CIHEAYIOIIEMY COXpaHsAeTcs
npuMmepHo | % sHeprun. (6)B mDacTOMIMHBIX DHINEBBIX IEISIX Ha IEPBOM
TpoUIeCKOM YpPOBHE HaXOJSATCA TpaBOsAHBIE KUBOTHHIE. (7)B Mopckux
’KOCHCTEMaX MUpaMujaa OGuomacc mepeBEPHyTa — MPOAYIIEHTOB B MOpE MEHBIIIE,
9eM KOHCYMEHTOB.

©ckayaHo C myotveti.ru
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Hm 350 400 450

14

500 950 600 6350

CHE!KTPHJILHE!H 3aBHCIIMOCTD HYBCTBUTCIBHOCTH PENETITOPOB IBETHOI'O 3PEHIA IITHIHI

IIBer JIlnanma3oH NJIMH BOJIH, HM
(h10IIeTOBBIIT 380440
CHHUI 440485
roryooit 485-500
3€JIEHBIN 500-565
JKENTHIN 565-590
OpaHKEBBIN 590-625
KPAacCHBIN 625-780

©OcrauaHo

¢ myotveti.ru
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Buanmoe wu3nmydeHue — 3TO 3JI€KTPOMArHUTHBIE BOJIHBI, BOCIPHUHHUMAaeMbIE
YeJIOBEYECKUM TJ1a3oM. [[BeT, BOCIpHHIMAaEMbIil HAIllUM 3pPE€HHUEM, ONpeAesaeTCs
JUTMHON BOJIHBI 3JIEKTPOMAarHUTHOTO H3IydeHus. JlnmHa CBETOBOIl BOJIHBI
mMepseTca B HaHoMeTpaX (HM). BuIUMBII dYeloBEKOM CBET HaXOJHUTCH
B nuamnazoHe 380—780 um. M3nydyeHue ¢ jymHONM BOJIHBI Bble 780 HM Ha3bIBAIOT
uHppakpacHbM, HIDKe 380 HM — yIbTpadHOJETOBBIM. 3a BOCIPHATHE IIBETa
y 4eJIOBEKa OTBE€YAeT TPHU BHUJA PEIENTOPOB C YACTUYHO IEPEKPBHIBAIOIIUMHCA
CIIEKTPaMU BOCHPUATUS U3TYYE€HUA, CTUMYIANUA KOTOPBIX B  Pa3INYHBIX
COYEeTaHMUIX 0OecrednBaeT BOCIIPHUATHE BCEX BO3ZMOXKHEIX OTTEHKOB.
MakcuManbHYH YYBCTBHUTEIBHOCTh PEIENTOPH YEIOBEKAa HMEIOT IIPU IHHAX
BomH 424, 530 u 560 HM, 4TO OTOOpa)k€HO Ha CIIEKTpe, IJIe KaXKJIOMY IHKY
COOTBETCTBYET OJUH THUII PEIENTOPOB; 110 TOPU30HTAIBHOII OCH OTJIOXKEHA JIJINHA
BOJIHBI (HM), 110 BEPTHKAILHOI OCU — YYBCTBUTEIHLHOCTH PENEIITOPA.
IIpoanami3upyiiTe CIEKTPHI PENENTOPOB IIBETHOTO 3PEHUA MUYEIbl U NTHUIIHI.

Kakoe m3mydeHne, IOMIMO BHIUMOIO YEJIOBEKY, CIIOCOOHBI pa3inyaTh MIENBI U
ntuibl? CKOJIBKO BUJIOB PEIENITOPOB IIBETHOIO 3PEHUA, HCXO/ISI U3 MPHUBEAEHHBIX
JTAHHBIX, HMEIOT IMYEIIBI M IITHIEI?

B kakoill wWacTu TJa3a dYelnoBeKa HaXOJATCs CBETOBBIE penentopbl? Kakue
pelenTophl y YelIoBeKa OTBEUYAIOT 3a IBETHOE 3pEeHHUE, a Kakue — 3a 4épHo-0emoe?
Kakoe mpenMymniecTBO pemnenTopsl 4EPHO-O0EIOT0 3peHHUsS UMEIOT IO CPaBHEHHIO
C penenTopaMu IBETHOTO 3peHUs?

Kakue apomoptboam BO3HHKIH Y MIICKOIIUTAIONIHNX B CTPOCHHH ,HBIX&TGHBHOfI
CHCTCMEI H B CTPOCHHH ITIOKPOBOB tenaa? OOBACHHTE 3HAUCHUE KaXIagoro U3 HHUX.

M3BecTHO, 9YTO KOMILIEMEHTApHBIE eI HYKJIENHOBBIX KHUCIOT aHTHIIApAJUIEIbHbI
(5'-xkoHIlY B OJHON IEeNmH COOTBETCTBYeT 3'-KoHen papyroii memu). CunTes
HYKJICHHOBBIX KHCJIOT HaumHaeTca ¢ S'-koHma. Pubocoma npmxkercs mo nPHK
B HanpaBineHnu or 5'- k 3'-koHmy. Bce Buger PHK cunresmpyrorcs nHa JIHK-
MaTpHIIE.
Monekynst TPHK, Hecyme cooTBETCTBYIONINE aHTUKOJOHEBI, BXOAST B puOocoMy
B CIIEJIYIOIIEM IIOPSAIKE:

5'-VAIL-3', 5'-AIlII-3', 5'-VIIV-3', 5'-IIITA-3', 5'-ITVY-3".
YcTaHOBHTE HYKIECOTHAHYIO IIOCHEAOBAaTEILHOCTE CMBICIOBOII M TpPaHCKpHU-
oupyemoii merneit JIHK, uPHK u amMuHOKHCIOT BO (pparMeHTEe CHHTE3HUPYEMOTO
Oenka. OtBeT mosicHuTe. JlnA pemeHus 3ajaHUs  HUCIONB3YHTEe TaOIHIY
reHeTndeckoro koja. Ilpu HammcaHHMM HYKIEHHOBBIX KHCIOT YyKa3bIBaliTe
HalpaBIeHHE IEeTH.

©ckauaHo C myotveti.ru
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I'eneTrnuecknit kox (MPHK ot 5'- k 3'-konHny)

IlepBoe Tpetbe
BTtopoe ocHoBaHHe
OCHOBaHHeE OCHOBaHHeE
v I1 A iy
®eH Cep Tup IMuc Y
v ®eH Cep Tup IMuc 11
Jlen Cep — — A
Jlen Cep — Tpu I
Jlen IIpo I'uc Apr Y
Jlen IIpo ['uc Apr IT
1 Jlen IIpo I'ma Apr A
Jlen IIpo I'nma Apr I
Hne Tpe AcH Cep Y
2 Hne Tpe AcH Cep I1
HUne Tpe JInz Apr A
Mert Tpe JInz Apr I
Ban Ana Acn I'mn ¥
r Ban Ama Acn I'm 11
Ban Ana ['my I'mu A
Ban Ana I'my I'mu I

28

IIpaBWiIa MoJIL30BaHHS TAOIHIIEH
IlepBplii HyKI€OTH]] B TpuILIeTe OepE&Tcs U3 JIEBOr0 BEPTHUKAJILHOIO psja,
BTOPOIl — M3 BEPXHEro0 TOPU3OHTAILHOTO psila U TPETHUIl — M3 IIPAaBOIO BEpPTH-
KanpHOTO. Tam, rje nmepecekyrcs JTUHUH, HAYIIHE OT BCEX TPEX HYKICOTUIOB, U
HaXOJHUTCS HCKOMasi aMUHOKHUCIIOTA.

dopma TpebHA y Kyp KOHTPOIUPYETCS JBYMsS B3aHUMOJCHCTBYIOIIMMU T'e€HaMH,
Y KQXJIOTO U3 KOTOPBIX €CTh JOMHHAHTHBIH H pellecCUBHBIN amnenu. Ecian ocobb
UMeeT JOMUHAHTHBIE ajuled OOOUX TEHOB, TO BO3HHKAaeT OpeXoBHAHAs (opMma
rpeOHs, ecliu pellecCHBHBIE amuenu — JgucTtoBuaHas ¢opma. CoueraHue
JTOMUHAHTHOTO MEPBOT0 T'€HA U PEIECCHBHOTO BTOPOro JIaET PO30BUJHYIO GopMmy
rpeOHs, a codyeTaHHe PEIEeCCHBHOIO IIEpBOTO T'€HAa U JOMHHAHTHOTO BTOPOTO
MPUBOJIUT K pa3BUTHUIO I'pebHs ropoxoBupHoil ¢opmel. Kakoe pacmiemienue mo
(heHOTUITY MOXKHO 0KHUJATh IMPU CKPENTUBAHUHI KYPHUIIBI ¢ TOPOXOBU/IHBIM IpeOHEM
U gurerepo3urotHoro neryxa? CocTaBpTe cXeMy pelleHus 3agadu. Ompenenure
BC€ BO3MOXKHBIE T€HOTHIIBI POJUTENHCKHUX OcoOel, TeHOTHIB U (HEHOTHUIIBI
BO3MOJKHOT0 IToToMcTBa. Kak Ha3pIBaeTCs TaHHBIN TUIT B3aUMOJEHCTBHS T€HOB?
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