TpenupoBounasi padora Ne2 no BUOJIOTUHN
11 kanacc
20 nexabps 2022 rona
Bapuantbl12210201

Bremmosmena: 1O KJ1acc

HNHCTpyKIUS M0 BHINOJHEHUIO PadoThI

TpenupoBounass pabora 1o OWUOJIOTMM COCTOMT U3 JBYX YacTew,
BKJIFOUaromux B ce0s 29 3aganuii. Yacth 1 comepkut 22 3amaHusi C KpaTKUM
OoTBETOM. HacTh 2 COAEPKUT 7 3alaHU C pa3BEPHYTHIM OTBETOM.

Ha BeImosiHEHHE TPEHUPOBOYHOM pabOThI OTBOAUTCA 3 yaca 55 MUHYT
(235 munyT).

OtBeroMm k 3amanusim yactu 1 (1-22) sBisieTcss mociaeaoBaTebHOCTh HUPD,
YUCJIO WIH CJIOBO (crnoBocodeTaHue). OTBET 3alMIIUTE B IOJE OTBETA B TEKCTE
paboThI 6€3 MPOOEIIOB, 3aMATHIX U APYTUX JOMOTHUTEIBHBIX CHMBOJIOB.

3amanus yactu 2 (23-29) TpeOyroT mosHOTO OTBeTa (MaTh OOBSCHEHHUE,
omuicaHWe WM OOOCHOBaHWE; BBICKA3aTh M AapPTyMEHTHUPOBATh COOCTBEHHOE
MHeHue). Ha 4ucToMm nucTe yka)kuTe HOMEp 3aJlaHMsl U 3alMIIUTE €ro IMOJHOE
pelIeHue.

Bce 3anucu cnegyer nenath SpKUMH YEPHBIMM 4YepHUIIaMH. JlomyckaeTcs
HCIIOJIb30BaHUE TENEBOM WM KAMIUIIPHON PYUYKH.

[Ipy BBIIONIHEHUW 3aJlaHU MOKHO TIOJIb30BAaThCS UYEPHOBUKOM. 3amuCH
B YePHOBHKE HE YYNUTHIBAIOTCS NP OLEHUBAHUMN PAOOTHI.

Bannel, nonydennbie Bamu 3a BBINOJHEHHBIC 3aaHUs, CYMMUPYIOTCS.

[locTapaiiTecb BBINOJHUTH KakK MOXHO OoJbllle 3aJaHUil W HaOpaTh
HanOoJIbIIEe KOJIMYECTBO OAILIOB.

Kenaem ycnexa!
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Yacre 1

Omeemom K 3a0anuam 1-22 asnaemcsa nocinedosamenbHocms yu@pp, 4ucio uiu
cno6o (cnoeocouemanue). Omeemul 3anuuiume 6 NOA OMEEMOE 8 MeEKcme
paodombut.

Paccmotpute Tabnmiyy «YpOBHM OpraHU3allMd >KUBOM MNPUPOIBI» M 3alOIHHUTE
SAYEHKY, BIINCAB COOTBETCTBYIOIUI TEPMUH.

YpoBeHb IIpumep
CrnepxuBaHUE pOCTa YUCIICHHOCTH
KaOaHOB M3-3a MO€JaHMsI BOJIKAMHU

YcTaHOBIIEHUE HEpAPXUU BHYTPHU CTaH

BOJIKOB

DKOCUCTEMHBIN

OrtBer:

DKCNEepUMEHTATOP UCKYCCTBEHHO CO3/1all HEMPOXOJUMOCTh €BCTaXUEBOU TPYOBI y
MbIIIA U TOAHA €€ Ha 100 METpOB BbIIIE OTHOCUTENIBHO YpoBHA Mops. Kak
U3MEHUJINCH JAaBJICHHE B CpPEIHEM yXe M arMochepHOe [aBJCHHE B KIETKE
C MbIIbI0? [[1s KaKI0M BEIUYMHBI ONPENEIUTE COOTBETCTBYIOIINM XapakTep €€
WU3MEHEHUS:

1) yBennuniach

2) yMEHBLINIACh

3) He U3MEHMIach
3anumure B TaONMIly BbIOpaHHble HUGPBI IS KaxaodW BeduuuHbl. Lludps
B OTBETE MOT'YT OBTOPSATHCS.

JlaBneHue B cpeiHEM yXe ATtMmocdepHoe aBiieHne

[lepBruHas rogoBas npoAyKius 3xkocuctemsl coctaBiseT 148 000 k/[x. Ykaxure
BEJIMYMHY DJHEPrUM, IMOCTYyMAaNmed Ha 4YeTBEPTHIM Tpoduueckuid ypOBEHb
(B KHJIOJIXKOYJISIX ).

Ortger: KJIK.

OHpCI[CJII/ITC COOTHOHICHHUEC TI'CHOTHIIOB B IIOTOMCTBEC OT aHAJIHU3HUPYIOLICTO
CKpCIIMBAHUA JUI'CTCPO3UTOTHI, €CJIINM HM3BCCTHO, YTO I'CHBbI HC CIICIIJICHBI. OtBeTr
3aIlIMIMTE B BHAC ITOCICAOBATCIIBHOCTHU I_II/I(I)p, IMIOKAa3bIBAKOIMINX COOTHOIICHHUC
IMOJIYYHBIINXCA I'CHOTUIIOB, B ITOPSJIKC UX Y6BIBaHI/I$I.

OrtBer:
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Paccmompume pucynku u eplnoinume 3adanus 5, 6.

\

4 5 6

Kakxum HomMepoMm Ha cxeme o0o3HaueHa MeTadaza BTOPOTO JACICHHs Meiio3a?

OrtBer:

YCTaHOBUTE COOTBETCTBHE MEXKIY XapakTEpUCTHKaMH | (da3aMu Meio3a,
0003HaYCHHBIMU ITU(DpaMU Ha CXEME BBIIIE: K KaXI0W IMO3HIINH, IAHHON B IIEPBOM
cToJil11e, Mo10epUTe COOTBETCTBYIOIIYIO TTO3UIIMIO U3 BTOporo cTosidia. Ha cxeme
n300paxxeHbl HE Bce (a3bl Melo3a.

XAPAKTEPUCTUKHU ®A3bI MEMO3A
A) KpoccHHTOBEp 1) 1
b) obpasoBanme ramjiouHbIX aep 2) 2
B) pacxoxaeHue CeCTpUHCKUX XPOMaTH/T 3) 3
I') pacxoxaeHue TOMOJOTUYHBIX XPOMOCOM 4) 4
JI) pacrioyio)keHHe OWBaJIcHTOB B JKBaTopuaibHOH 5) 5
IJIOCKOCTH 6) 6

E) pacnonokeHre HemapHbIX XpPOMOCOM B 3KBaTO-
pHUATIBLHOM MJIOCKOCTH

3anuiuTe B Ta0NMIly BRIOpaHHbBIE [U(PHI MO COOTBETCTBYIOUTUMU OYKBaMHU.
A|B|/B|T'|A|E

OrtBer:
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BoiGepute Tpu BepHBIX OTBETa M3 IIECTH M 3aMMIIMTE B TaOiuiy Uu@pbl, 101
KOTOPBIMU OHM YKa3aHBI.
Kakue u3 nepeuncieHHbIX HIKE CTPYKTYp 00pa3yroTCst U3 3KTOIAEPMBbI?

1)
2)
3)
4)
5)
6)

OrtBeT:

CIM3HUCTAast 000I0YKa KETyIKa
3aJJHHE POra CHMHHOTO MO3Ta
JIeHTUH

sMaib 3y0oB
TJIA30/IBUTATEILHBIE MBIIIIIIBI
ceTyaTKa

YcTaHOBUTE TMOCIEAOBATEIBHOCTh COOBITHM, MPOUCXOIAIIMX NPHU MOJTYYCHUU
YeJI0BEYECKOr0 HMHCYJIMHA NpU TOMOIIM OakTepuid. 3amumure B TaOIUIy
COOTBETCTBYIOLIYIO [1OCJIEA0BATENILHOCTD LU (DP.

1)
2)
3)
4)
5)

OrtBer:

BCTpaMBaHME MJIa3MUbl B OAKTEPUATIbHYIO KIETKY
OYMCTKA UHCYJIMHA OT APYTUX MOJIEKYII

CHUHTE3 MHCYJIMHA B 0aKTepHATIbHOM KIIETKE
BCTpaWBaHUE I'€HA UHCYJIUHA B IUIa3MUY
W3BJICYEHUE T'€HA NHCYJIMHA U3 TEHOMA YEJIOBEKa
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Paccmompume pucynku u evinoinume 3aoanusn 9, 10.

10

Kakum HOMEpoM Ha pucyHke 0003Ha4eH MUKOOHOHT?

OtBeT:

YcTaHOBUTE COOTBETCTBHE MEXKAY XapaKTEPUCTUKAMU H  KOMIIOHEHTaMHU
JUIIaitHUKa, 0003HAYECHHBIMU HAa PUCYHKE BBINIC ITU(paMU: K KaKIOH MMO3HIINH,
JTAHHOM B TIEPBOM CTOJIOIE, MOJA0CPUTE COOTBETCTBYIOIIYIO IMO3HUIIUIO M3 BTOPOTO
cTOJIOIA.

KOMIIOHEHT

XAPAKTEPUCTHUKA TIIIAHAK A
A) cocrtout u3 rudoB 1) 1
b) dukcupyer armocdepHsiii a30T 2) 2

B) BcacwiBaeT MUHEpaNIbHBIC BEIIECTBA U3 CyOCTpaTa
I') ocymecTtBasieT hoTOCHHTE3

J1) oGpazyeT pu3ouibl

E) nwuraercs rereporpodHO

3anuiuTe B Ta0NMIly BRIOpaHHbBIE [U(PHI MO COOTBETCTBYIOUTUMU OYKBaMHU.

A[B[B[T[O|E

OrtBeT:
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BriGepute Tpu BEepHBIX OTBETa M3 IIECTH M 3aMMIIMTE B TaOIUIly UUQpBI, 1O
KOTOPBIMU OHU YKa3aHBbI.

Eciu y XUBOTHOTO B IIpolleccCe 3BOJIONUU CHOpMUpOBANAChH JbIXaTeIbHas
CUCTEMA, CTPOCHHE KOTOPOM M300paK€HO Ha PUCYHKE, TO UJISl 3TOTO >KUBOTHOTO
XapaKTEPHBDI:

1) cyxas KoXa, IPaKTUYECKH JUINEHHAS Kee3
2) deThIpEXKAMEPHOE Ceple

3) TpéxkamepHOe Ceple

4) XOJIOAHOKPOBHOCTH

5) Ko’a ¢ MHOTOYMCIICHHBIMH JKeJIe3aMu

6) MyCKYJIbHBIH KeTyI0K

OrtBeT:

YcTaHOBHTE TIOCIIEIOBATEIIBHOCTh CHCTEMATHYECKUX TPYINT XKUBOTHBIX, HAYMHAS
C CaMOr0 HM3KOTO paHra. 3alMIlUTe B TAOJUIly COOTBETCTBYIOIIYIO MOCIEIOBA-
TEIBLHOCTH HHUD.

1) Hacexomblie

2) JKecTkoKkpbLibIe
3) XuBoTHbIC

4) Koopaackuii :xyK
5) YieHuctoHOrme
6) Jlucroempl

OrtBer:
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Paccmompume pucynku u eévtnonnume 3aoanus 13, 14.

13

14

Kaxko#i nudpoit Ha pucyHke o003HaYeHa eBcTaxueBa Tpyoa?

OtBeT:

YCTaHOBHTE COOTBETCTBHE MEXAYy XapaKTEPUCTUKAMH M CTPYKTYPaMH,
0003HAYCHHBIMU HAa PHUCYHKE BBIIIC: K KaXJIOH TO3WIIMH, JAHHOH B TICPBOM
CTOJIOIE, MOOEPUTE COOTBETCTBYIOIIYIO MO3UIUIO U3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTHUKA CTPYKTVYPA
A) MpoBOIUT 3BYK K OapabaHHOM MepernoHKe 1) 1
Bb) cBs3bIBaeT MOJOCTh CPETHETO yXa C IIIOTKOM 2) 2
B) oOecneunBaer BOCHpHUATHE TIepeMemieHUs B TmpocT- 3) 3
PAHCTBE 4) 4
I') mpeoOpasyer 3ByKOBbIE BOJHBI B MEXaHHYECKHE 5) 5
KoJIeOaHus 6) 6

J1) comepXuT CIIyXOBble KOCTOUKHU

E) comepxut pemnenTtopnl, 0OECHICUMBAIONINE BOCIPHUSITHE
3BYKOB

3anuiuTe B Ta0NMIly BRIOpaHHbBIE [U(PHI MO COOTBETCTBYIOUTUMU OYKBaMHU.
A|/B|/B|T'  A|E

OrtBeT:
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BriGepute Tpu BepHBIX OTBETa M3 IIECTH M 3aMMIIMTE B TaOiuiy Uu@pbl, 1O
KOTOPBIMH OHM YKa3aHBI.
Kakue QyHkumnn xapakTepHbl Jis CIIOHBI YeTOBEKa?

1) pa3pyiieHue KIETOYHOM CTeHKH OaKkTepuid
2) CTBOpaXMBaHUE MOJIOKA

3) THOPOIU3 AMUIIO3BI

4) rtuaponu3 6eIKOB

5) ruaApoIHM3 MATBTO3BI

6) yBIaXHEHHUE HOCOBOH MOJIOCTH

OrtBerT:

Y CTaHOBUTE NOCIIENOBATENBHOCTD IPOXOXKACHUS 110 OPTaHU3MYy MEYEHBIX aTOMOB
a30Ta, BBEACHHBIX B OPraHM3M B COCTaBE MOJIEKYJ Oenka ¢ mumieil. 3amuimre
B TaOJIMIy COOTBETCTBYIOIIYIO MTOCIIE0BATEILHOCTD IUGD.

1) cepaue

2) TICYCHb

3) karcyna HedpoHa

4) BOpOTHas BeHa

5) cobuparenbHas TpyOoOUKa

OrtBer:

BriGepute Tpu npeioxkeHus, Te AaHbl OMMCAHUS MPU3HAKOB, KOTOPHIE MOXKHO
UCIIOJIb30BaTh NP NMPUMEHEHUH (PU3MOJIOTMYEeCKHX NMPU3HAKOB BHAAa Tpecka
aTJIaHTH4YeCKas. 3anuuuTe B Tabiuiy Hudpsbl, oA KOTOPHIMA OHU YKa3aHBbI.

(1)Haubonee kpymHbIE 0COOHM AaTIAHTUYECKOW TPECKH AOCTUTAlOT A0 1,8 M
B uHYy U Beca 10 50 kr. (2)B nepBbie qBa rojia ®U3HU MOJIOAL TPECKU MUTAETCS
MEJIKUMH PaKOOOpPa3HBIMH, C TPETHErO Toja >KU3HU TPECKa OXOTHTCS Ha PHIO —
MPEUMYIIECTBEHHO CeJb/lb, MOIBY, caiiky. (3)Bo3pacT moioBoro co3peBaHUs
Bappupyer oT 2 o 8 jer. (4)dns pa3MHOXKEHHUs TpEeCKa MUTPUPYET K Oeperam
Hopgeruu. (5)Camka BeimérbiBaet ot 200 000 10 15 000 000 ukpuHOK B 3aBUCH-
MOCTH OT pa3MepoB Teja, caMell cpasdy ke ux oronoTBopser. (6)Ilocne Hepecta
B3pocible 0ocoOM  BO3BpamiaroTcss B bapeHnmeBo Mope i Haryna.
(7)IIpeacTaBuTeny TaHHOTO BUJIA CIOCOOHBI MPOXKUTH 110 25 JIeT.

OrtBer:
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BriGepute Tpu BepHBIX OTBETa M3 IIECTH M 3aMMIIMTE B TaOiuiy Uu@pbl, 1O
KOTOPBIMHU OHU yKa3aHbl. K YMEHbIIIEHUIO YUCICHHOCTU MOJEBOK MOTYT MIPUBECTU
cleayomue OHoTHYeCKre (PaKTOphI:

1)
2)
3)
4)
5)
6)

OrtBeT:

YBEIMYCHHUE YNCIICHHOCTH JIACKH
pacnbUIeHNE TIECTUITUIOB ¥ TePOUIIHIOB
COKpAIllEHUE MaxXOTHBIX IO e
pacnpocTpaHeHUE BUPYCHOTO 3a001eBaHNUs
ToXKap

yYBEJIMUYEHHUE YUCICHHOCTH MOJEBOK JAPYTroro Buja

YcTaHOBHTE COOTBETCTBUE MEXKIy MPUMEPAMH M BHJIAMH €CTECTBEHHOTO OTOOpA:
K KaKIOW IMO3WIUH, TJAHHOW B IEPBOM CTOJIOIE, IMOJAOEPUTE COOTBETCTBYIOIIYIO
MO3UIIUIO U3 BTOPOTO CTOJIOIIA.

[TPUMEP BUJ] OTBOPA
A) moanepxaHue B psAay MOKOJICHHH (Gopmbl 1) IBHOKYIIMM
I[BETKA OpXHJIEH, MMUTHPYIOLIETO 2) CcTaOUIM3MUPYIOIIHii
HACEKOMOe

b)
B)
)
)

E)

3) paspbIBaroIHiA
3aCTpEBaHKWE B POJOBBIX MyTAX MIIAJICHIICB

CO CJIMIIKOM OOJIBIIIOH TOJIOBOM
YMEHBUICHUE JJIMTEIbHOCTH HACUKUBAHUSA
SIML KYKYIIKHU B Py MOKOJIEHUM

MOSIBJIEHWE [JBYX IIOMyJISIIMM KJIEBepa —
LBETYIIUX J0 U MOCJIE CEHOKOCa

BBICOKAasi CMEPTHOCTb CPE/I HEJIOHOIICHHBIX
neTen

MOSIBJIEHUE BUJIOB XOOOTHBIX C OOJBIIUMHU
yllaMi H4 € MAaJeHbKUMH  YIIaMmH,
COMPOBOXK/IAIOIIEECS MCYE3HOBEHUEM
oco0el ¢ MPOMEKYTOYHBIM pa3MepoM yIien

3anuimure B TaONMILy BbIOpaHHbBIE UMPHI 110]] COOTBETCTBYIOIIUMU OYKBAMH.

OrtBeT:

A|[B|B[T[A|E
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YcTaHOBUTE TMOCHENOBATEIBLHOCTh TOSIBJICHUS CTPYKTYp pacTeHUil B Xoje
ABOJIIOIMU. 3aMUILIKTE B TAOJIMILY COOTBETCTBYIOIIYIO [MOCIEA0BATENLHOCTH LM (P.

1) cems3agaTok

2) cTeOIu U JIUCThS

3) KopHHU

4) cocynbl B IpeBECUHE
5) 3aBs3b

OrtBeT:

[Ipoanamm3upyiite Tabnuny «benkwy. 3amonHUTE MYyCThIE SYEHKH TaOIHUIIHI,
UCTIOJIB3YSl  DJIEMEHTHI, TMPUBEAEHHBIE B COUCKE. [l KaxkIoW SYEHKH,
0003HaYeHHOMN OYKBOM, BRIOEPUTE COOTBETCTBYIOIIUM 2JIEMEHT U3 MPEAJIOAKEHHOTO
CITMCKA.

Bbesiok Crtpoenune DYyHKIUA
(A) GUOPUILISPHBIN CTPYKTypHas
amuiasza (b) dbepMeHTaTuBHAs
VHCYJIIUH TJI00YJISIPHBIN (B)

Cnucok TepMHUHOB
1) remorioOuH
2) KepaTWH

3) rI00yISApHBIT
4) GuOpuIApHBITA
5) MeMmOpaHHBII
6) 3amuTHas

7) TpaHCHOpTHas
8) perynsTopHas

3anuiuTe B Ta0aMIly BRIOpaHHBIE [U(PHI MO COOTBETCTBYIOUTUMU OYKBaMHU.
A|Bb|B

OrtBeT:
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[Ipoananusupyiite Tadnuiy «Hekoropsie mpuununbl cMepteit B Poccun (2020 1.)»

IIpuuKnHBI CMePTH

KosnuecTBo cmeprei

uieMudecKkas 00JIe3Hb cepiia 508 657
HOBOOOpa30BaHUs 295 910
OTpPAaBJICHUE AJIKOT'0JIEM 50 435
JTII 13 384
TyOEpKYIIE3 6 841
B1Y 18 499
MaTEpPUHCKAsI CMEPTHOCTh 161

BriGepute Bce yTBEpKIEHHUS, KOTOPblE MOXHO C(OPMYIMPOBATH Ha OCHOBAaHUU

aHalii3a NpCaACTaBJIICHHLIX JaHHBIX.

1) Cpenu npeacTaBIeHHBIX B TaOIHIIE MTPHYUH HANOOJIBIIEE KOJTUIECTBO CMEPTEH

BBI3BIBAIOT HH(PEKIIMOHHBIE 3a00ICBaHMUS.

2) MeauumHCKOE BMEIIATEILCTBO CHUYKAET IO HYJISI CMEPTHOCTD BO BPEMSI POJIOB.
3) CMepTHOCTh OT OTpaBJIEHHUS AJKOTojieM Oojiee YeM B JBa pa3a IPEBBIIIACT

cMmepTHOCTh 0T BHUY.

4) OHKoJIOTHYECKHE 3a00JIEBaHUS YHOCAT MEHBINE >KH3HEH, 4eM 3a00JIeBaHUs

CEpIECUYHO-COCYUCTON CUCTEMBI.

5) Hmemuyeckas 00Jie3Hb Cep/ilia IPUBOJUT K MTHOBEHHOM CMEPTH.

3anuimure B 0TBEeTE HUPHI, MOJ KOTOPHIMU YKa3aHbl BRIOpAHHBIE YTBEPIKICHHUS.

OrtBer:
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Yacrtn 2

Jlna 3anucu omeemos na 3a0anusn 3moi yacmu (23—29) ucnonvzyitme yucmolii
aucm. 3anuwiume cHavaina Homep 3aoanusa (23, 24 u m. 0.), a 3amem -
pazeépuymutii omeem na ne2o. Omeemul 3anucsvléaiime 4émKo u pazdoopuueso.

Ilpouumaiitme onucanue IKcnepumenma u evltnoanume 3a0anus 23, 24.
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,ﬂ|J1 UTENbHOCTb 3KCNEepMMeHTa, CYTKH

----- konba A — —rkonba b

&

O

KonGa A Konba b

DKCHEepUMEHTATOP U3YyJall BIUSIHUE YCIOBUN BBHIPAIIIMBAHUS KYJIbTYPhl PACTHTEIIb-
HBIX KJIETOK, CIHOCOOHBIX MHTATHhCS TETEPOTPOPHO M HAXOIANIUXCS B KUIKOU
MUTATEeILHOU CpeJie, Ha MpoIlecchl 0OOMeHa BenecTB. B oquHakoBbie K0JIObI A U b
OH TIOMECTHJI OJIMHAKOBBIC KJIETKH B OJIMHAKOBOM MUTATENBbHOH cpene. B konby A
OH HaJWJI OOJIBIIIOE KOJTMYECTBO KYJIbTYPhI KJIETOK M 3aKPBUT IUIOTHOM KPBIIIKOH, a
B K0JI0y b oH HammMim HeOOBIIOE KOIMYECTBO KYJIbTYpPhl KIIETOK M 3aKpbLT BAaTHOU
npobkoii. O6e KojOBI BO BpeMsl OSKCIEPUMEHTAa HAXOJIWIUCh B TEMHOTE,
COJICP’)KUMOE TIOCTOSTHHO TEPEMENIMBAIOCh. DKCIIEPUMEHTATOp YCTAaHOBHJI, YTO
CKOPOCTh BBIICTICHUS YTIEKUCIIOrO Ta3a B KoiOe A B mepecuére Ha Ouomaccy
B TEYECHUE BCETO OKCIEpUMEHTa Obla HUWKe, 4eM B Koiabe b. W3mepenus
MJIOTHOCTH KJIETOK B CPEJi€ yYKa3aHbl HA Tpaduke.
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Kakme  mepemeHHble B 3TOM  OKCIEpUMEHTe  OyayT  3aBUCHUMBIMHU
(M3MEHSIOIMMUCS), a Kakas — He3aBUCHMMOM (3amaBaemoil)? Kakyro HYyJEeByIO
THMOTE3y cMOr  copMynaMpoBaTh  HCCIEAOBAaTeNh Meped  MOCTAaHOBKOU
skcriepuMenTa? [louemy pe3ynbTaThl IKCIEPUMEHTa MOTYT OTJIMYATHCS, €CIU
BBIpAIIUBaTh KJIETKU Ha cBeTy? [loueMy TIUIOTHOCTH KJIETOK B kojioe b uepes
HEKOTOpOE BpeMs nepecTaét pacTu?

Kak u3MeHuTCs CKOpOCTh BBIJEICHHS YTIAECKUCIOTO ra3a, €clid MOHU3UTh TeMIIepa-
Typy ¢ 25 °C no 10 °C? OOwbsicaute noueMy. [louyeMy CKOpPOCTH BbIJIEICHUS
yriaekucioro raza B kosuoe b Beime? OObsCHUTE, KaKOBO 3HAY€HHUE Ipoliecca
JBIXaHUs JUIsl pOCTa MAacChl KJIIETOK B JAHHBIX YCJIOBUSIX.

Kak HazbIBaeTCs 2JIEMEHT CTPOCHHUS TOHKOM KHUILKH, U300pakKEHHBIN Ha PUCYHKE,
Kakoe 3HadeHue i1 (PyHKIMOHMpOBaHUs opraHa oH wumeetr? Kakue cocyabl
0003HayYeHbl Ha pucyHke OykBamu A u b? Kakue QpyHKUMM B TaHHOU CTPYKType
OHH BBINOJIHAIOT?

Cpenu MO3BOHOYHBIX >KMBOTHBIX WM3BECTHBI CIy4daW 3apa3HOTO paka: TPaHCMHC-
CHUBHAsl BEHEpUYECKas OMyXoJib cOo0aK, MepeAalomascs IMOJOBbIM IMyTEM, U
JUIeBas OMyXOJIb TAaCMAaHMMCKOTO JbsBOJIA, TMEpEeAaloIascia NpHU yKycax.
[Ipennoxute mepsl 1mo O60prOE € 3apa3HBIMH BHJIAMU paka, MPUMEHUMbBIC IS
YeJIOBEYEeCKOW TOIMYJIALNY, B Cly4yae MOSBJICHHUS TaKOBBIX y uernoBeka. KakoBa
IPUYMHA MOSBJICHUS 3JI0KaueCTBeHHbIX omyxonei? Kakue gpakTopbl okpyskaromiei
CpeIbl MOTYT YBEJIMYUBATH BEPOSITHOCTH TIOSBIICHUS 3I0KAYECTBEHHBIX OIMyXOJICH?
HazoBuTe 0OCHOBHBIE CBOMCTBA PAKOBBIX KIIETOK.
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Cpenu mO3BOHOYHBIX MBOTHBIX HM3BECTHBI CIydaW 3apa3HOro paka: TPaHCMHC-
CHUBHAs BEHEPUYECKAs OMyXOJib CO0aK, Mepeamascs IOJOBBIM TyTEéM, U
JTULEeBas OMyXOJdb TaCMAaHUMCKOTO JbsIBOJIA, IMEPEHAIoNIasIcsi TMpU YKycax.
TpancmuccuBHas BeHepuyeckasi omyxosib cobak mosiBuiiachk nopsaka 10 000 et
Hazazn. [locne 3apakeHust y codbak 00pa3yroTcsi OMyXOJidu Ha TEHUTAUAX, KOTOPhIC
CO BPEMEHEM PErpecCUPYIOT U HE NMPUBOASAT K CMEPTU XO35IMHA, HO HEKOTOpPOE
BpeMs aKTHBHO TEpeJaroTCs IPyruM ocoOsM. JIuieBas omyXojiab TaCMaHUMCKOTO
JIbSIBOJIA ABOJIIOIIMOHHO MOJIOJIa, BIIEpBhIe OblIa BhIsABICHA B 1996 rony. B ciyuae
3apaXX€HHUs MPUBOJUT K CMEPTH OT HCTOLICHUS B TeueHwe 12—-18 mMecsuen
B npaktudecku 100 % cimydaeB, Tak KaKk OMyXOJIM HA JIMIIE JETAI0T HEBO3MOKHBIM
ynotpebsienne . [Ipenmonoxkum, yto 10 000 neT Hazaag TpaHCMUCCUBHAS
BEHEpUYECKAsl OIyXOJb cOo0aKk ObUIa TaK e JIeTallbHA, Kak JIMLEBass OMYXOJib
TaCMaHUMCKOTO JbsIBOJA Ha JaHHBIM MOMEHT. OOBSCHUTE C TOYKH 3PCHUS
ABOJIIOIIMOHHOTO ydeHusl JlapBHHA, KaK CMEPTEIbHBIA paKk MOXKET MPEBPATUTHCA
B HECMEPTEIJIbHBIN.

N3BeCTHO, YTO KOMIUIEMEHTAPHBIC €N HYKJICUHOBBIX KUCIOT aHTUMNApaIeIbHbI
(5' koHIly B OJHON IenmM cOOTBETCTBYeT 3' KoHen apyroi memnu). CunHTes
HYKJICMHOBBIX KHCJIOT HauuWHaeTrcs ¢ S5' koHma. PubGocoma auxkerca mo mPHK
B HampaByieHuu oT 5' k 3' KOHIly. ['eH UMeeT KOAUPYIOIYI0 U HEKOAUPYIOUIYIO
obnactu. Kogupyromias 06J1acTh TéHa Ha3bIBACTCSl OTKPHITON PaMKOM CUMTHIBAHUS.
@dparMeHT KOHIIa T'€Ha MMEET CIEAYIOUIYI0 IMOCIIEI0BATeIIbHOCTh HYKICOTHIOB
(HDKHSIS TIenh MaTpU4YHas (TpaHCKpUOUpyemas)):

5-ITTT THTALITTATTT TTAAAIL-3"
3-TUTALUATATTIIITHIAIITTTIT-5"

Onpenenure BEPHYIO OTKPBHITYIO PaMKy CUYUTBIBaHUS M HaWIWTE IOCIEI0Ba-
TEJIbHOCTh aMUHOKHUCIIOT BO (DparMeHTE KOHIIA MOJUMENTHAHON 1enu. OObICHUTE
MOCJICIOBATENbHOCTh pEHICHUs 3adauu. s pemeHus 3aJayd  MCHOJIb3YWTE
TaOJUIly TeHETUYECKOTO Koja. [Ipu HamrcaHuu HYKJIEMHOBBIX KUCIIOT YKa3bIBaTe
HANpaBJICHUE LETIH.
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I'enernuecknii koa (MPHK ot 5' k 3' koHIy)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHME OCHOBaHME
Y L1 A I
®en Cep Tup Inc v
v OeH Cep Tup [uc 0
Jleit Cep — — A
Jleit Cep — Tpu I
Jleit ITpo T'uc Apr v
Jleit ITpo T'uc Apr 11
1 Jleit ITpo ['nH Apr A
Jlen IIpo I’ Apr I
Nne Tpe AcH Cep 4
A Nne Tpe AcH Cep L1
Nne Tpe JIns Apr A
Mer Tpe JIns Apr I
Ban Ana Acn ['mn v
r Ban Ana Acn ['mu 1
Ban Ana 'y ['u A
Ban Ana ['ny ['nu I

29

IIpaBuia moJib30BaHusi TadJanuei
[lepBpiii HykJeoTHn B Tpuiuiere Oepércs M3 JEBOTO BEPTHKAIBHOTO psja,
BTOPOM — H3 BEPXHEr0 TOPHU3OHTAJIBHOIO psAla W TPETUM — U3 IIPABOro
BEPTUKAJIBHOIO. Tam, Trae IepeceKyTcs JHUHUW, HAYIIME OT BCEX TPEX
HYKJICOTUJIOB, 1 HAXOJAUTCSA UCKOMAasi aMHUHOKHUCIIOTA.

VY npo30¢uiibl TOMOTaMETHBIM SBJISIETCS JKEHCKUH moil. [Ipu ckpemmBaHuy caMKu
C CepbIM TEeJIOM, KpPAaCHBIMU TJla3aMH U caMlia ¢ YEPHBIM TeJloM, OeJIbIMU Ti1a3aMu
BCE ruOpUIHOE TTOTOMCTBO OBUIO €IMHOOOPa3HBIM I10 LIBETY IJIa3 U OKpacKe Tela.
[Ipu ckpenwBanuM caMKu Apo30(UiIbl C YEPHBIM TENOM, OEJBIMU TJa3aMu U
camIia C CepbIM TeJOM, KPacHbIMH Ija3aMd B IMOTOMCTBE IMOJIYYUIIUCH CaMKHU
C CephIM TEJIOM, KPACHBIMH TJ1a3aMH M CaMIIbl C CEPBIM TEJIOM, O€JIbIMHU TJIa3aMHU.
CoctaBpTe cXxembl ckpemuBaHuil. OrmpenenuTe T€HOTUNBI, (EHOTUIBI U TOJ
MOTOMCTBA B JIBYX CKpemuBaHusax. O0biacHUTE (PEHOTHUMMYECKOE PACILEIVICHUE BO
BTOPOM CKpPEILIMBaHUU.




TpenupoBounasi padora Ne2 no BUOJIOTUHN
11 kanacc

20 nexabps 2022 roga
Bapuantb12210202

Brimonaena: DO KJ1acc

HNHCcTpyKIUS M0 BHINOJHEHUIO PadoThI

TpenupoBounass pabora 1Mo OWOJIOTHM COCTOMT W3 JBYX YaCTEH,
BKIItoUaromux B ceds 29 3amanmii. Yacte 1 conmepkut 22 3afaHusi ¢ KpaTKUM
oTBeTOM. HacTh 2 conepkuT 7 3aJaHnii C pa3BEPHYTHIM OTBETOM.

Ha BbllonHeHWEe TpPEeHUPOBOUHOM pabOThl OTBOAUTCA 3 4Yaca 55 MUHYT
(235 mMunyT).

OtBerom k 3amanusim yactu 1 (1-22) sBasieTcss mocienoBaTeabHOCTh HUdp,
YHUCJIO WM CJIOBO (ciioBocoueranue). OTBET 3amMIIUTE B IMOJE OTBETa B TEKCTE
paboThI 6€3 MPOOENOB, 3AMATHIX U APYTUX AOMOTHUTEIBHBIX CUMBOJIOB.

3aganua yactu 2 (23-29) TpeOyroT mosHOro otBeTa (AaTh OOBSICHEHUE,
ONMCaHWe WIM OOOCHOBaHHWE; BBICKA3aTh W apPryMEHTHPOBATb COOCTBEHHOE
MHeHHEe). Ha 4ncToM nucTe ykakuTe HOMEp 3aJaHMsl U 3alMIIMTE €ro IOJIHOE
peLIeHHe.

Bce 3amucu cienyer aenartbh SApKMMH YE€pPHBIMM 4YepHuiamu. Jlomyckaercs
MCII0JIb30BAHME IeJIEBON WM KallWJUIIPHOU PYUYKH.

IIpy BBINOMHEHUM 3aJaHUM MOXKHO IIOJIb30BaThCS UYEPHOBUKOM. 3aNMCH
B YePHOBHKE He YYUTHIBAIOTCS NPH OLIECHMBAHUYU PA0OTHI.

bannbl, monyyeHHble Bamu 3a BBINIOJIHEHHBIE 33]1aHUS, CYMMUPYIOTCS.

[locTapaiiTech BBINOJHUTHL Kak MOXHO Ooibllle 3aJaHUil W HaOpaTh
HanOO0JIbIIee KOJIUYECTBO OAJLIOB.

Kenaem ycnexa!
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Yacre 1

Omeemom K 3a0anuam 1-22 asnaemcsa nocinedosamenbHocms Yu@pp, 4ucio uiu
cno6o (cnoeocouemanue). Omeemul 3anuuiume 6 NOA OMEEMOE 8 MeEKcme
paodombut.

Paccmotpute Tabnuiyy «YpOBHM OpraHu3alldyd KUBOW MPUPOABD» M 3aNOJIHUTE
SIYEUKY, BIIMCAB COOTBETCTBYIOIIUNA TEPMHUH.

YpoBeHb IIpumep
3aTeHeHHEe BCXOJI0B COCHBI KPYITHBIMU
COCHAMH
YMeHbllIeHHEe YMCISHHOCTH COCEH B
JIECY B pe3yJbTaTe BCIBIIIKU
YHCJICHHOCTH JKyKa Kopoe/a

[TonynsiuMOHHO-BUI0BOM

OrtBeT:

DKCnepruMeHTATOpP 3aBEI UCIIBITYEMOTr0 U3 XOPOILIO OCBEIIEHHONW KOMHATHI B €1a00
OCBEHIEHHYIO U MOMPOCHIT C(POKYCHPOBATHCS HA 0OBEKTE, PACIIOIOKEHHOM B 15 cM
ot rna3. Kak u3MeHunuch AuamMeTp 3padyka U KpUBU3HA XpycTaiuka? J{ns kaxaon
BEJIMYUHBI ONPEIEIIUTE COOTBETCTBYIOIINMA XapakTep e€ U3MEHEHUS:

1) yBenuumiach

2) yMEHbUINIACh

3) He U3MEHMIach
3anummre B TaOnuiy BbIOpaHHble HUGPHI IS Kakmod BenwuuHbl. [{udps
B OTBETE MOTYT TIOBTOPSTHCS.

JuameTp 3pauka KpuBu3zHa xpycranuka

Ha tperuit Tpoduueckuil ypoBeHb 3KocucTeMbl noctymaer 650 k[ sHepruu.
VYKaxuTe BeIMYMHY YHEPTHUH Ha IEPBOM TPO(HUUIECKOM YPOBHE (B KUIOHKOYIISAX).

Ortgert: KJIK.

Omnpenenure COOTHOILIEHHWE TEHOTUIIOB B TMOTOMCTBE OT AaHAJIU3UPYIOLIETO
CKpEeIIMBaHUA TeTepO3uroThl. OTBET 3amUIINTE B BHUJAEC TOCIEIOBATEIBHOCTU
Udp, MOKA3BIBAIONINX COOTHOIICHUE TMOTYYUBIINXCS TEHOTHIIOB, B TIOPSAKE MX
yOBIBaHUS.

OrtBer:
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Paccmompume pucynku u eplnoinume 3adanus 5, 6.

Kakum nHomepoMm Ha cxeme peruiukanuu JJHK o6o3nauena nuaupyromas nemnp?

OrtBer:

YCTaHOBUTE  COOTBETCTBHE MEXKIY  XapaKTEPUCTUKAMH W DJIEMCHTaMH,
0003HaYCHHBIMU ITU(DpaMU Ha CXEME BBIIIE: K KaXI0W IMO3HIINH, IAHHOK B IIEPBOM
cToJl11e, Moa0EPUTE COOTBETCTBYIONIYIO MO3UIIMIO U3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTHUKA OJIEMEHT
A) 1enb, HanpaBJeHUE CUHTE3a KOTOPOW HAET MPOTHUB XOJa 1) 1
JIBW)KCHUS PETUIMKATUBHON BUJIKU 2) 2
b) dparmentsi, cuntesupyemsie JJHK-nonmumepazoit 3) 3
B) cuntesupyrorces npaitmazoit (PHK-monumepasoii) 4) 4

I') uenb, cuHTE3UpyEMasi HEMPEPHIBHO

J1) 3aTpaBKu (mpaitmMepbl) U3 puOOHYKICOTHIOB

E) menb, nns cuHTe3a KOTOpod HeoOxoamma pabota
clImBaromiero gpepmenTa (Jurasbl)

3anummre B TAOIUIYy BIOpaHHbIE HU(PHI MOl COOTBETCTBYIOIMMU OyKBaMHu.

A[B|B[T[A|E

OrtBeT:




buonorus. 11 xnacc. Bapuant b112210202 4

BeiOepuTe TpuU BEpHBIX OTBETAa W3 IIECTH M 3alUIIUTE B TaOIHIy HUPHI, MO
KOTOPBIMH OHHU yKa3aHbl. Kakue W3 mepedyncieHHbIX (AKTOPOB 3HAYMMBI JIJIsI
npopacTaHus ceMsiH dacoau?

1) Temmeparypa

2) OCBEHIEHHOCTb

3) Hamuuue KKCIopoaa

4) Hanuuue yrieKuclioro rasa
5) Hanuune BOJIBI

6) Haauuue yao0peHHit

OrtBeT:

YcTaHOBUTE TOCIEAOBATEIBHOCTh COOBITHHA, MPOUCXOISIMIMX TPU JTBOMHOM
OIJIOJIOTBOPEHUH y IBETKOBBIX pacTeHUil. 3anmumuTe B TaOIUIy COOTBETCT-
BYIOIIYIO [TOCJIEI0BATENLHOCTD LU(P.

1) neneHHe MUKPOCIIOPHI HA BErETaTUBHOE U TEHEPATHBHOE sIIpa
2) JIeneHue KIETOK SHIocIepMa

3) mpopacTaHue MBUIBIIEBON TPYOKH

4) ciusHUE CIICPMHUEB C ICHTPAIbHON KISTKOM U C SHICKICTKOM
5) omnbLicHUE

OrtBer:
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Paccmompume pucynku u evinoinume 3aoanusn 9, 10.

10

Kakum HOMEpOM Ha puCyHKE 0003HAYEHO MEHOTHYECKOE JIEJICHHWE B KU3HCHHOM
[IUKJIE XJIaMUJIOMOHAIBI?

OrtBer:

YCTaHOBUTE COOTBETCTBUE MEKIAY XapaKTEPUCTUKAMH M CTaJAMSAMHU YXKU3HEHHOTO
IIMKJIa XJIAMHAIOMOHA/JIbI, 0003HAYCHHBIMI Ha PUCYHKE BBIIIC IUPPaMU: K KaxI0u
MTO3UIINH, TAHHOW B TIEPBOM CTOJIOIE, MOJOCPUTE COOTBETCTBYIOIIYIO TIO3UITUIO U3
BTOPOTO CTOJIOI1A.

CTAAUA XXN3HEHHOI'O
XAPAKTEPUCTHUKA A LKA
A) mokosmascs cTaaus 1) 1
b) monoBbIe KIETKM 2) 2
B) B OnmaronpusTHBIX YCIOBUSX JIETUTCS 3) 3
MUTOTUYECKU 4) 4

[') mepeHocut HeOIATOMPHUATHBIE YCIOBHS

J1) 300cnopbl

E) xieTku 1aHHOTO THIMA CIUBAIOTCS APYT
C Ipyrom

3anummre B TAOIUIYy BIOpaHHbIE HU(PHI MOl COOTBETCTBYIOIMMU OyKBaMHu.

A|[B|B[T[A|E

OrtBeT:
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Bribepute Tpu BepHBIX OTBETa M3 LIECTH M 3aNUIIATE B TaOnuiy HUGPHI, MOX
KOTOPBIMU OHH YKa3aHBbI.

Ecnu y *UBOTHOrO B Ipoliecce 3BONIONHUUA CHOPMUPOBAIUCH JIETKUE, CTPOCHUE
KOTOPBIX N300pakeHO HA PUCYHKE, TO JIJISl 3TOTO KUBOTHOTO XapaKTEPHBI:

1) eIMHCTBEHHBIN IMICHHBIN TO3BOHOK
2) HemubdepeHIMpPOBaHHBIC 3yObI

3) XOJOJHOKPOBHOCTH

4) cyxas Koxa

5) pa3sMHOXEHHE B BOJIC

6) muadparma

OrtBer:

YcTaHOBUTE TIOCTIENOBATENBHOCTh CHCTEMATHYECKUX TPYI KXKUBOTHBIX, HAUWHAS
C CaMOr0 BBICOKOTO paHTa. 3aluIIuTe B TAOJHMILy COOTBETCTBYIOIIYIO TOCIEI0BA-
TEeILHOCTh LUGD.

1) Yemryekpbuibie
2) Humdpanumpt
3) Hacekompbie
4) KpanuBHHIIA
5) JKuBoTHbIe
6) UYneHucToHOrHE

OrtBeT:
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Paccmompume pucynku u evinoinume 3aoanus 13, 14.

13

14

Kaxoit nudpoit Ha pucynke 0603HaueHa CTPYKTypa, oOecreynBaroiias pocT KOCTU
B LIUPUHY?

OrtBerT:

VYCTaHOBUTE COOTBETCTBHE MEXJY XapaKTEpUCTUKAMH U CTPYKTypaMH,
0003HAYEHHBIMH HAa PHUCYHKE BBIIIE: K KaXJO0W MO3UIHMH, JAHHOH B TEPBOM
CTOJI01IE, TOA0EPUTE COOTBETCTBYIOLLYIO MO3UIIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTHUKA CTPYKTYPA
A) BBINOJHIET KPOBETBOPHYIO (PYHKITHIO 1) 1
b) 3amacaet skupbl 2) 2
B) cocTtout n3 KOMIaKkTHOTO BEIECTBA 3) 3
I') HaxomguTcs B MOJIOCTU KOCTH 4) 4

JI) cocTouT M3 ryo4yaToro BellecTra
E) obecneunBaeT npukperieHue CBI30K U CYyXOXKIIIAN

3anuiuTe B Ta0aMIly BRIOpaHHbBIE [U(PHI MO COOTBETCTBYIOUTUMU OYKBaMHU.
A|/B|/B|T'  A|E

OrtBeT:
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BriGepute Tpu BepHBIX OTBETa M3 IIECTH M 3aMMIIMTE B TaOiuiy UU@pbl, 1O
KOTOpPHIMH ~ OHM  yKazaHbl. Kakue opranbl BBIICIAIOT CBOM  CEKPEThI
UCKIIFOUUTETILHO B KPOBOTOK?

1) mmTOBHIHAS XKeJe3a
2) TOKENTyI0uHas JKee3a
3) mneueHb

4) HaINOYCYHUKH

5) runodus

6) ceMEHHUKH

OrtBer:

YcTaHOBUTE TOCIEAOBATEIBHOCTh 3JIEMEHTOB PE(PICKTOPHON AYrH KOJEHHOTO
pedrnekca. 3anuimmuTe B TAOIUILy COOTBETCTBYIOULYIO MOCIE0BATENBHOCTD HUPP.

1) 3agHMe pora CHMHHOTO MO3Ta

2) mepeaHHe pora CIMHHOTO MO3ra

3) peuenTopsl B CyXOKHIUH

4) MBIIIEYHOE BOJIOKHO YETHIPEXTIABON MBIIIIIIBI
5) IeHIPUT HEHTPOCTPEMHUTEIILHOTO HEHpOHA

6) TepMHHAIIb aKCOHA IIEHTPOOSIKHOTO HEHpOHa

OrtBer:

BriGepute Tpu npeuioxkeHus, Te AaHbl ONMMCAHUS MPU3HAKOB, KOTOPHIE MOXKHO
UCIIOJIb30BaTh MPU MPUMEHEHUU 3KOJOIMYECKHX MNPHU3HAKOB BHAAa Tpecka
aTJIaHTH4YeCKasl. 3anuiuTe B Tabuuiy Hudpsbl, M0J KOTOPHIMA OHU YKa3aHBbI.

(1)Tpecka arnaHTHYecKas pacnpocTpaHeHa B ATIAHTUYECKOM OKEaHe BHOJb
nobepexbs EBpomnbl, Hopserun, Kananpr, CIIA. (2)Oxpacka CnuHbI KOPUIHEBAS
win 3enéHas ¢ NATHaMH, OpIOIIKO — cepedpHcToe, XOpOIIo 3aMeTHa MOJIOCKa
Bob OokoBoM nuHUU. (3)Tpecka B TedyeHWe MHOTHUX JeT Obula OOBEKTOM
MIPOMBICTIA, OJTHAKO HEYMEPEHHBIN BHUIOB MPUBET K 3HAYUTEIILHOMY COKPAIIICHUIO
YHCIEHHOCTH BO MHOTHX paiioHax okeaHa. (4)B uactHocTH, y OGeperoB Kanassl
NOMYJISIUS cOKpaTuiach Ha 99 %, u B 1992 roxy ObL1 HalOKEH 3aIllpeT Ha BBHUIOB.
(5)Tpecka sBAsiETCA KOHEYHBIM XHUIIHUKOM B MOPCKOW MHUIIEBOM IeNu, U
MO3TOMY TOMYJSALUs TPECKH CHAEpPKUBaja POCT YUCICHHOCTH MHOTHX JIPYTUX
BUJIOB PbIO U pakooOpasHbIX. (6)ITO MOATBEp)KIAaeT TOT (aKT, YTO MEPEBHIIOB
TPECKU MPUBEN K YBEJIMUYECHUIO UYUCIECHHOCTH JI0OCTEPOB, KpabOB M KPEBETOK.
(7)Tpecka MOXKET OBITH XO3SUHOM OOJBIIOTO KOJWMYECTBA IMApa3uTOB, CpEIU
KOTOPBIX NMPeo0JIaatoT pa3InvHble BUJIbI COCATBIIMKOB U KPYTJIbIX YEPBEil.

OrtBer:
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Bribepute Tpu BepHBIX OTBETa M3 LIECTH M 3aNUINATE B TaOnuiy HUpHI, MOX
KOTOpPBIMHU OHH yKa3aHbl. K yMEHBIIIEHHIO YHCICHHOCTH BOJIKOB MOTYT IIPUBECTU
CJIEyIOIIMEe aHTPONOTreHHbIE (PaKTOPBHI:

1)
2)
3)
4)
5)
6)

OtBeT:

YMEHBIIIEHNE YUCICHHOCTH KOTIBITHBIX JKUBOTHBIX
BCITBITIIKA BUPYCHOTO 3a00JI€BaHUS

OTCTpEJ BOJIKOB

BBIpYyOKa jieca

OTCTpEJ KOTBITHBIX )KUBOTHBIX

HABOJHEHUE

YcTaHOBUTE COOTBETCTBHE MEXKIY NMPUMEpaMd W BUIAAMHU aJalTalMi: K KaXaou
TIO3UIIMH, TAHHON B TIEPBOM CTOJIOIE, MMOAOCPUTE COOTBETCTBYIOUIYIO ITO3UIIHIO M3
BTOPOTO CTOJIOI1A.

TIPUMEP BUJT AJTATITALTIA

A) pazjgeneHue XBOCTOBOTO IJIaBHHKA Ha 1) ¢dwusmonoruveckas

b)

B)
)
)

E)

BCPXHIOIO M HMIKHIOIO JIOITACTH 2) Mopdosoruueckas

BbIJIETICHHE U30BITKOB COJIM MOPCKUMU 3) mnoBeneHUeCKas
pbhibamMu

MOCTPOIiKa THE3/1a

yruiomeHHast hopma ckarta
3aKanbIBaHUE CKaTa B TIECOK B OMACHOM
CUTyaInu

3armacaHye MUTAaTeIbHBIX BEIIECTB

B UKPUHKE

3anuimure B TaONMILy BbIOpaHHbBIE UMPHI 110]] COOTBETCTBYIOIIUMU OyKBAMH.

OrtBeT:

A|[B|B[T[A|E
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YcTaHOBUTE TMOCHENOBATEIBLHOCTh TOSIBJICHUS CTPYKTYp pacTeHUil B Xoje
ABOJIIOIMU. 3aMUILIKTE B TAOJIMILY COOTBETCTBYIOIIYIO MMOCIEA0BATENLHOCTH LM (P.

1) MHOTOKIJIETOYHBIC OPTaHbl IS CO3PEBAHUS raMeT
2) IBOITHOE OILIOIOTBOPCHUE

3) ycTbHIla

4) MHOTOKJICTOYHOCTb

5) meuThIIEBas TPYOKa

OrtBeT:

[Ipoananu3upyiite Tabmuiy «YTIAEBOABD». 3aMOTHUTE MyCThIE SYEHKH TAOTHUIIHI,
UCTIOJIB3YSl  DJIEMEHTHI, TMPUBEAEHHBIE B COUCKE. [l KaxkIoW SYEHKH,
0003HaYEHHOMN OYKBOM, BRIOEPUTE COOTBETCTBYIOIIUM DJIEMEHT U3 MPEAJIOAKEHHOTO
CITMCKA.

YriaeBsoa Crtpoenune Haxosknenue B npupoje
(A) noJMcaxapua KJIyOHU U KOPHU
CJIO’KHOIIBETHBIX
JIAKTO3a (b) MOJIOKO
TJIMKOT€H MOJIMCAXAPU]T (B)

Cnucok TepMUHOB
1) manbTo3a

2) caxapo3sa

3) uHynuH

4) MoHOcaxapu
5) nucaxapun

6) mommcaxapun
7) rpuOsI

8) pacreHwms

3anuiuTe B Ta0aMIly BRIOpaHHBIE [U(PHI MO COOTBETCTBYIOUTUMU OYKBaMHU.
A|Bb|B

OrtBeT:




22
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[Tpoananm3upyiite Tabnuiy «CpenHsis MPOJOIKUTEIFHOCTD KU3HU B Pa3IMYHbIX
peruonax Poccutickoit denepanuu (2017 r.)».

O06a mos1a MyXK4YUHBI KeHIIUHBI
Pecnyomuka 80,05 76,51 83,02
HNurywerus
ropoa MockBa 76,77 72,96 80,36
Heuenckas 73.45 70,35 76,44
PecnyOsinka
Mocrosckast 72.26 67.05 7712
00J1aCThH
Oprrocxas 70,38 63,96 76,83
00J1aCThH
Pecnybamica 63,13 58,05 68,29
TeiBa
Pocemiickast 71,39 65,92 76,71
Denepanus

Bribepute Bce yTBEp:KIEHHUS, KOTOPhIE MOXHO C(HOPMYJIMPOBATh Ha OCHOBAHUU
aHajIM3a NPEICTABICHHBIX JaHHBIX.

1) Cpennsisi MPOJODKUTEILHOCTD KU3HU MYXKYMH B TOpoie MOCKBE HMXKE, YeM
CpenHsisi NPOJOJIKUTENBHOCTD KU3HU JKeHIMH B PecryOnuke ThiBe.

2) CpemHsisi MPOJOJDKUTEILHOCTh JKM3HHM B MOCKOBCKOW O0JIACTH BBINIE, YeM

B IICJIOM IIO CTpaHE.

3) Haumbompmas pa3HHIIa MEXIy NPOJODKUTEIBHOCTBIO JKU3HU MYXKYHH H
KeHIIMH Habmogaetcs B Pecyonuke ThiBe.

4) Haumenbllass pasHHIA MEXIY MPOJOJDKUTEIBHOCTBIO JKU3HH MYXYUH |
KeHIH Habmomaercsa B Ueuenckoit PecniyOnuke.

5) CpenHsis NPOJODKUTEILHOCT XH3HU B OpJIOBCKOM 00JIaCTH BBIIIE, YeM

B IICJIOM IIO CTpaHe.

3anuimure B 0TBETE HUPHI, OJ KOTOPHIMU YKa3aHbl BEIOpAHHBIE YTBEPIKICHHUS.

OtBeT:
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Yacrtn 2

Jlna 3anucu omeemos na 3a0anusn 3moi yacmu (23—29) ucnonvzyitme yucmolii
aucm. 3anuwiume cHavana Homep 3aoanusa (23, 24 u m. 0.), a 3amem -
pazeépuymutii omeem na ne2o. Omeemul 3anucsvléaiime 4émKo u pazdoopuueso.

Ilpouumaiitme onucanue IKcnepumenma u evltnoanume 3a0anus 23, 24.

23

24

OKCIEPUMEHTATOp MPEANONOKUI, YTO HEKOE HEU3BECTHOE €MY PETryJISITOPHOE
BEIIECTBO, CHUHTE3HPYEMOE KIETKAMU OJHOKJIECTOYHOW BOIOPOCIH XJIOPEILIbI,
IIOJIOKUTENIBHO BIIMAET HA POCT W Pa3BUTHE pacTeHUM. [l mpoBepKH CBOEH
TUTNIOTE3bI OH BBIPAIIMBAT BOJOPOCHH B KOJI0AX C KUIKON MHUTATEILHON CpPEIoi,
cojJiepyKallled Bce HEOOXOJUMBIC ISl BOJOPOCIIM BEIIECTBA, B TCUCHHE HENEIIH,
MOCJI€ YEro TMOJMBAI COACPKUMBIM KOJIO pacTeHHs MIICHUIIbI, BBICAXKCHHBIC
B nojie. B kauecTBe KOHTPOJIS HCIIOJB30BAJICS IOJUB BOJOIMPOBOIHON BOJIOM.
Pe3ynbTaThl 3KCIIEpUMEHTa N300pakeHbl Ha rpaduke.

B
o

w
w

3KCNepumeHT KOHTpPO/b

[ el e B " R V8 |
o v o v o

Cpe,D,HHH Macca ogHoro pacteHua, r
w

N
\
\
\
\
\

]
]

5 10 15 20 25 30
,D,J'IMTeJ'IbHOCTb SKCrnepumMeHTa, CYTKHU

Kakas nmepeMeHHast B 3TOM SKCIIEpUMEHTE OyAeT 3aBUCUMON (M3MEHSIONIEHCs ), a
Kakasi — He3aBUCUMOM (3aaBaeMoil)? Kakyto BEpHYIO HYJIEBYIO THIIOTE3Y MOKHO
chopMyIUpPOBaTh, UCXO/I U3 TTOCTAHOBKH 3KcniepuMmeHTa? Kakoi oTpuratenbHbINA
KOHTPOJIb OB ObI O0Jiee MOAXOISAUINM VISl TaHHOTO dKCIIEpUMEHTA?

OObsicHUTE, KaKHhe BEIeCTBa, COJIEpKaBIIMECS B KoOJIO€, MOMHMO, MPEANoso-
KUTEJIbHO,  BBIACIAEMBIX  XJIOPEJUIOW  PEryISTOPHBIX  BEIIECTB,  MOIJIU
MOJIOKUTENBHO TOBIUATh HAa pocT muieHuibl? KakoBa posib 3TUX BeLIECTB
B MeTa00JIM3ME KIIETOK PACTEHUS?




25

26

27

28
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UYro HaxoauTCs B 30HAX, 0003HAYEHHBIX HA PUCYHKE (PparMeHTa TOHKOW KUIIKU
oykBamu A, b, B? Kakue mporieccsl Mpoucxoaar B 3TuX 30Hax? KakoBo 3HaueHue
CTPYKTYp, 0003HauC€HHBIX OYKBOI B?

JIuctbst OONBIIMHCTBA BHUAOB PACTEHUM MpH OTPHUIATENBHBIX TeMIlepaTypax
norudaroT, OJHAKO CYIIECTBYET MHOTO MPUMEPOB, KOTJA PACTUTENbHbIE TKAHU
XOpOIIIO  MEpPeHOCAT MOpo3bl. OOBSICHUTE, KaKUM O00pa3oM MPOUCXOJUT
MOBPEKJACHUE JIMCTHEB NPU OTPULIATEIIBHBIX TEMIIEPATYpax M KAaKUE MEXaHU3MBI
MO3BOJISIIOT CEMEHAM PACTEHUN U XBOMHKAM COCHBI M30€raTh 3TUX MOBPEKICHUM.

W3BectHO, uTO Oeible IBETKU y (PUAIKH — peueccuBHbI mpuszHak. C OgHOTO
pacTeHus (uankd C (PUOJETOBBHIMH ILIBETKAMH B3SJIM JIUCT, CAENAIN W3 HETrO
KyJIbTYpPY PAaCTUTENBHBIX KJIETOK, PA3MHOXHUIIH, ITOCIIE YETO CO3aJN YCIOBUS IS
pereHepalnyyi HOBBIX PAacTEHUN M3 KyJbTypbl KJIETOK. MOJO/ble pacTeHus: ObLIH
BBICA)KEHbl B TOPLIKM C IIOYBOM, TJ€ OHU YCIEIIHO 3alBEJId, IOCIE YEero
AKCIIEPUMEHTATOPbl OLICHUIN Pa3inyus B X (peHoTune. BripanieHHble pacTeHus
HECKOJIbKO OTJIMYajach APYr OT Apyra o pazMepam, 4uciy JuctbeB. Cpear BHOBb
00pa30BaHHBIX PACTEHUN OOHAPYKUJIU HECKOJIBKO 0COOEH ¢ OeNbIMH I[BETKaMHU.
OObsicHUTE, YeM MOTJU ObITh OOYCIOBJIEHBI pa3inyus B (DEHOTHUIIE y MOTOMKOB
OJIHOTO pacteHus. Yem MoKeT ObITh 00YCIOBIEHO MOSABICHHUE OENbIX LIBETKOB MPHU
MOJIOBOM Pa3MHOXKEHUU (uaiku?

N3BeCTHO, YTO KOMIUIEMEHTAPHBIC LIENM HYKJICUHOBBIX KUCIOT aHTUNApaIeIbHbI
(5' koHIly B OjHON IenmM coOTBETCTBYeT 3' KoHen apyroi memnu). CunHTe3
HYKJICMHOBBIX KHCJIOT HauuWHaeTrcs ¢ S5' koHma. PubGocoma auxkercsa mo mPHK
B HampaByieHuu oT 5' k 3' KOHIly. ['eH MMeeT KOAUPYIOIYI0 U HEKOAUPYIOUIYIO
obnactu. Kogupyromias 06J1acTh TeHa Ha3bIBACTCSl OTKPHITON PaMKOW CUMTHIBAHUS.
@dparMeHT KOHIIa T'eHa MMEET CIEAYIOUIYI0 TMOCJIEI0BATEIbHOCTh HYKJICOTHUIOB
(HUKHSS TIeNb MaTpUyHasl (TpaHCKpUOUpyemast)):
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3-TTTTTTAATHATTIALIT LI TATLITAA-5'
5-IIIIAAATTAT TUT TT LU LILITITATT-3'

Onpenenure BEPHYIO OTKPBITYIO PaMKy CUYUTBIBAaHWS W HAWIUTE IMOCIEI0Ba-
TEJILHOCTh aMUHOKHUCIIOT BO (D)parMeHTE KOHIIA MOJUMENTHAHON 1ernu. OOBbICHUTE
MOCJIEIOBATENbHOCTh PEIICHUS 3adauu. Jlins pelieHus: 3aJaHusl HCTOJIb3YWTE
Ta0MIy reHeThYecKoro kojaa. [Ipyu HanmrcaHuy HyKJIEMHOBBIX KUCJIOT yKa3bIBaTe
HanpaBJICHUE 1ETIH.

I'enernuecknii kog (MPHK ot 5' k 3" koH1y)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHME OCHOBaHME
Y L1 A I
®en Cep Tup Inc v
v OeH Cep Tup [uc 0
Jlen Cep — — A
Jlen Cep — Tpu I
Jlen IIpo I'mc Apr v
Jleit ITpo I'uc Apr I
1 Jleit ITpo ['nH Apr A
Jlei ITpo I'nH Apr I
Une Tpe AcH Cep v
A Une Tpe AcH Cep I
Nne Tpe Jns Apr A
Mer Tpe JIns Apr I
Ban Aua Acn ' Y
r Ban Ana Acn ' 1
Ban Ana 'y ['nmu A
Ban Ana ['ny ['nu I

29

IIpaBuia noJib30BaHus TA0IMLEH
[lepBbIii HykJeoTHa B TpuiwieTe Oepércsi M3 JEBOTO BEPTUKAIBHOTO psija,
BTOPOM — W3 BEPXHEr0 TOPHU30HTAJIBHOIO psAla W TPETUH — U3 IPABOrO
BEPTUKAIBHOrO. TaM, Trae mnepecekyTcs JIMHUKA, WAYIIHE OT BCEX TPEX
HYKJICOTUJOB, U HAXOJIUTCS KUCKOMAasi aMUHOKHCJIOTA.

VY nrtui reteporaMeTHbBIM SIBISETCA )KEHCKHM noil. [Ipyu ckpenmBaHuy KOpUYHEBOU
caMKM 0e3 XOXOJIKa U 3€JEHOr0 CaMlla C XOXOJKOM BCE MOTOMCTBO IMOJIYYHIOCH
eauHooOpa3HeIM. [Ipu ckpenmBanuy 3eEHON CAMKH C XOXOJIKOM M KOPUYHEBOTO
camiia 0e3 X0X0JIka B MOTOMCTBE MOJIYYHJIUCh KOPUYHEBBIE CAMKH C XOXOJIKOM U
3eJI€EHBIE caMIbl C XOXOJIKOM. CocTaBbTe CXeMbl CKpemumBaHui. Omnpenenure
TE€HOTHUIbI, ()EHOTUIIBI W TOJ TMOTOMCTBAa B JBYX CKpenuBaHusix. OObsSCHUTE
(hEeHOTUTTUYECKOE pACIIEIIIICHUE BO BTOPOM CKPEIIMBAHUH.




TpenupoBounasi padora Ne2 no BUOJIOTUHN
11 kanacc
20 nexabps 2022 rona
Bapuantbl12210203

Bremmosmena: 1O KJ1acc

HNHCTpyKIUS M0 BHINOJHEHUIO PadoThI

TpenupoBounass pabora 1o OWUOJIOTMM COCTOMT U3 JBYX YacTew,
BKJIFOUaromux B ce0s 29 3aganuii. Yacth 1 comepkut 22 3amaHusi C KpaTKUM
OoTBETOM. HacTh 2 COAEPKUT 7 3alaHU C pa3BEPHYTHIM OTBETOM.

Ha BeImosiHEHHE TPEHUPOBOYHOM pabOThI OTBOAUTCA 3 yaca 55 MUHYT
(235 munyT).

OtBeroMm k 3amanusim yactu 1 (1-22) sBisieTcss mociaeaoBaTebHOCTh HUPD,
YUCJIO WIH CJIOBO (crnoBocodeTaHue). OTBET 3alMIIUTE B IOJE OTBETA B TEKCTE
paboThI 6€3 MPOOEIIOB, 3aMATHIX U APYTUX JOMOTHUTEIBHBIX CHMBOJIOB.

3amanus yactu 2 (23-29) TpeOyroT mosHOTO OTBeTa (MaTh OOBSCHEHHUE,
omuicaHWe WM OOOCHOBaHWE; BBICKA3aTh M AapPTyMEHTHUPOBATh COOCTBEHHOE
MHeHue). Ha 4ucToMm nucTe yka)kuTe HOMEp 3aJlaHMsl U 3alMIIUTE €ro IMOJHOE
pelIeHue.

Bce 3anucu cnegyer nenath SpKUMH YEPHBIMM 4YepHUIIaMH. JlomyckaeTcs
HCIIOJIb30BaHUE TENEBOM WM KAMIUIIPHON PYUYKH.

[Ipy BBIIONIHEHUW 3aJlaHU MOKHO TIOJIb30BAaThCS UYEPHOBUKOM. 3amuCH
B YePHOBHKE HE YYNUTHIBAIOTCS NP OLEHUBAHUMN PAOOTHI.

Bannel, nonydennbie Bamu 3a BBINOJHEHHBIC 3aaHUs, CYMMUPYIOTCS.

[locTapaiiTecb BBINOJHUTH KakK MOXHO OoJbllle 3aJaHUil W HaOpaTh
HanOoJIbIIEe KOJIMYECTBO OAILIOB.

Kenaem ycnexa!
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Yacre 1

Omeemom K 3a0anuam 1-22 asnaemcsa nocinedosamenbHocms yu@pp, 4ucio uiu
cno6o (cnoeocouemanue). Omeemul 3anuuiume 6 NOA OMEEMOE 8 MeEKcme
paodombut.

Paccmotpute Tabnmiyy «YpOBHM OpraHU3allMd >KUBOM MNPUPOIBI» M 3alOIHHUTE
SAYEHKY, BIINCAB COOTBETCTBYIOIUI TEPMUH.

YpoBeHb IIpumep
CrnepxuBaHUE pOCTa YUCIICHHOCTH
KaOaHOB M3-3a MO€JaHMsI BOJIKAMHU

YcTaHOBIIEHUE HEpAPXUU BHYTPHU CTaH

BOJIKOB

DKOCUCTEMHBIN

OtBeT:

DKCIIEpUMEHTATOP 3aBEN UCIIBITYEMOTO U3 XOPOIIO OCBEIIEHHOW KOMHATHI B cl1a00
OCBEILEHHYIO U MONPOCHI C(HOKYCHPOBATHCS HA OOBEKTE, PACTIOIOKEHHOM B 15 cM
ot ra3. Kak u3MeHUIuch 1uaMeTp 3padka U KpUBU3HA XpycTaynka? J{ns kaxaon
BEJIMYHHBI OIIPEJIEINTE COOTBETCTBYIOIINN XapaKTep €€ N3MEHEHHUS:

1) yBenuuuiach

2) YMEHBIIIUIACh

3) He U3MEHWIIACh
3anumure B TaONMIy BbIOpaHHble HUGPBI IS Kaxaod BeduuuHbl. Lludps
B OTBETE MOT'YT OBTOPSATHCS.

HaMeTp 3pauka KpuBuzHa xpycraiuka
y

ITepBuuHas rogoBas mpoaykuus 3xkocucteMbl coctasisier 148 000 k/[x. Ykaxure
BEJIMYMHY DJHEPrUM, IMOCTYyMAamEed Ha 4YeTBEPTHIM Tpoduueckuid ypOBEHb
(B KAJIOIKOYJIAX ).

OtBeT: KJIK.

Omnpenenure COOTHOLIEHHWE TEHOTUIIOB B TMOTOMCTBE OT AaHAJIU3UPYIOLIETO
CKpEeIIMBaHUSA TeTepO3uroThl. OTBET 3amUIINTE B BHUJAEC TOCIEAOBATEIBHOCTU
1u(dp, TOKA3BIBAIOIIUX COOTHOIICHHUE MOTYYUBIIUXCS TE€HOTUIIOB, B TIOPSJIKE HX
yOBIBaHMUSI.

OrtBeT:
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Paccmompume pucynku u eplnoinume 3aoanus 5, 6.

\

4 5 6

Kakxum HOMepoMm Ha cxeme o0o3HaueHa MeTadaza BTOPOTO JACICHHs Meiio3a?

OtBeT:

YCcTaHOBHTE COOTBETCTBHE MEXKAY XapaKTepuCTHKaMu W (a3amu Meio3a,
0003HAYCHHBIMH ITU(PPAMH Ha CXEME BBIIIE: K KKIOW ITO3UIINH, JJAHHON B TIEPBOM
CTOJIOIE, TOAOEPUTE COOTBETCTBYIOINIYIO TIO3UIMIO U3 BTOPOTO cToiOna. Ha cxeme
n300pakeHbl He Bce (a3bl Meho3a.

XAPAKTEPUCTUKU ®A3bI MEMO3A
A) KpoccHHTOBEp 1) 1
b) obpasoBanme ramjiouHbIX Saep 2) 2
B) pacxoxaeHue cecTpUHCKHX XpPOMATHT 3) 3
I') pacxoxaeHue TOMOJOTUYHBIX XPOMOCOM 4) 4
JI) pacrioyio)keHne OWBajJCHTOB B  DKBaropuajabHOW 5) 5
TUTOCKOCTH 6) 6

E) pacnonoxxeHue HeEMapHbIX XpPOMOCOM B  DKBa-
TOPHUAIIBHOM MIJIOCKOCTHU

3anuiuTe B Ta0aMIly BRIOpaHHBIE [U(PHI MO COOTBETCTBYIOUTUMU OYKBaMHU.
A|/B|/B|T'  A|E

OrtBeT:
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BeiOepuTe TpuU BEpHBIX OTBETAa W3 IIECTH M 3alUIIUTE B TaOIHIy HUPHI, MO
KOTOPBIMH OHHU yKa3aHbl. Kakue W3 nepedyucieHHbIX (AKTOPOB 3HAYMMBI IS
npopacTaHus ceMsiH paconu?

1)
2)
3)
4)
5)
6)

OrtBeT:

TeMIIepaTypa
OCBELLEHHOCTD

HAJIMYUE KUCIOPOAa
HaJIMYHE YTIIEKUCIIOTO Ta3a
HAJMYHUE BOJIBI

HaJu4yue y1o00peHui

YcTaHOBUTE TMOCIEAOBATEIBHOCTh COOBITHM, MPOUCXOIAIIMX NPHU MOJIYYCHUU
YeJI0BEYECKOr0 HMHCYJIMHA NpU TOMOIIM OakTepuid. 3amumure B TaOIUIy
COOTBETCTBYIOLIYIO [TOCJIEA0BATENLHOCTD LIU(DP.

1)
2)
3)
4)
5)

OrtBer:

BCTpaMBaHME MJIa3MUbl B OAKTEPUATIbHYIO KIETKY
OYMCTKA UHCYJIMHA OT APYTUX MOJIEKYII

CHUHTE3 MHCYJIMHA B 0aKTepHATbHOM KIIETKE
BCTpaWBaHUE I'€HA UHCYJIUHA B IUIa3MUY
W3BJICYEHUE T'€HA NHCYJIMHA U3 TEHOMA YEJIOBEKa
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Paccmompume pucynku u evinoinume 3aoanusn 9, 10.

Kakum HOMCPOM Ha PHUCYHKC 0003HAYCHO MEHOTHYCCKOE JCJIICHUEC B XU3HCHHOM
OHKIIC XJIaMI/IIIOMOHaI[bI?

OrtBer:

YcTaHOBUTE COOTBETCTBUE MEKIAY XapaKTEPUCTUKAMH M CTaAMSIMHU KU3HEHHOTO
IIMKJIa XJIAMHAIOMOHA/JIbI, 0003HAYCHHBIMI Ha PUCYHKE BBIIIC IUPPaMU: K KaxI0u
MTO3UIINH, TAHHOK B TIEPBOM CTOJIOIE, MOJOCPUTE COOTBETCTBYIOIIYIO TIO3UITUIO U3
BTOPOTO CTOJIOI1A.

XAPAKTEPUCTHUKA CTAAUA XXKN3HEHHOI'O
[MUKJIA
A) mokosmascs cTaaus 1) 1
b) momnoBble KIETKH 2) 2
B) B OnmaronpusTHBIX YCIOBUSX JETUTCS 3) 3
MUTOTUYECKU 4) 4

[') mepeHocut HeOIATONPHUATHBIE YCIOBHS

J1) 300cnopbl

E) xieTku 1aHHOTO THIMA CIUBAIOTCS APYT
C Ipyrom

3anummre B TAOIUIYy BIOpaHHbIE HU(PHI MOl COOTBETCTBYIOIMMU OyKBaMHu.

A|[B|B[T[A|E

OrtBeT:




11

12
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BriGepute Tpu BepHBIX OTBETa M3 IIECTH M 3aMMIIMTE B TaOIUIly UUQPBI, 1O
KOTOPBIMU OHM YKa3aHBbI.

Eciu y XUBOTHOTO B IIpoIlecce 3BOMIONUU CHOpMUpOBANACH JbIXaTeIbHas
CUCTEMA, CTPOCHHE KOTOPOM M300paK€HO Ha PUCYHKE, TO IJISl 3TOTO >KUBOTHOTO
XapaKTEPHBI:

1) cyxas Koxa, TPaKTUUICCKH JTUIIEHHAS KeE3
2) dYeThIpEXKaMEepHOE Ceplle

3) TpéxkaMepHOe cepIle

4) XOJIOAHOKPOBHOCTH

5) KkoXa ¢ MHOTOYHCIICHHBIMH XKeJle3aMu

6) MYCKYJIBHBIH KEITyI0K

OrtBeT:

YcTaHOBUTE TIOCTIENOBATENBHOCTh CHCTEMATHYECKUX TPYII KXKUBOTHBIX, HAUWHAsS
C CaMOr0 BBICOKOTO paHTa. 3aluIIuTe B TAOJHMILy COOTBETCTBYIOIIYIO TOCIIEI0BA-
TEILHOCTh LUGD.

1) Yemryekpbuibie
2) Humdamumpt
3) Hacexomebie
4) KpanuBHHIIA
5) JKuBoTHbIe
6) UieHHCTOHOIHE

OrtBeT:
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Paccmompume pucynku u evinoinume 3aoanus 13, 14.

13

14

Kakoii nugpoii Ha pucyHke o003HaueHa eBCcTaxueBa Tpyoa?

OrtBer:

YCTaHOBUTE COOTBETCTBHE MEXKIY XapaKTePUCTUKAMH U  CTPYKTypaMmu,
0003HAYCHHBIMM HA PHUCYHKE BBINIE: K KaKIOW TMO3WIMH, JAHHOH B IEPBOM
CTOJIOIE, MOJOEPUTE COOTBETCTBYIOIIYIO MO3UIUIO U3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTHUKA CTPYKTYPA
A) NMpoBOIUT 3BYK K OapabaHHOM MepernoHKe 1) 1
B) cBs3BIBaET MOJOCTH CPETHETO yXa C TIIOTKOH 2) 2
B) obecneunBaer BocnpusThe nepemenieHus B 3) 3
IPOCTPAHCTBE 4) 4
I') mpeob6pa3zyer 3BYKOBBIC BOJIHBI B 5) 5
MEXaHUYECKHEe KOJIeOaHus 6) 6

J1) Conep KUT CIIyXOBbIE KOCTOUKU

E) comepxxut penentopsl, o0OecreunBaroIne
BOCITPHUSITUE 3BYKOB

3anummre B TAOIUIYy BIOpaHHbIE HU(PHI MO COOTBETCTBYIOIIMMU OyKBaMHu.

A[B[B[T[A|E

OrtBeT:




15

16

17
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BoiGepute Tpu BepHBIX OTBETa M3 IIECTH M 3aMMIIMTE B TaOIUIy UUQpBI, 1O
KOTOPBIMU OHM YKa3aHBI.
Kakue opranbl BeIICISAIOT CBOU CEKPETHI HCKIIOUUTEIIBHO B KPOBOTOK?

1) mmTOBHIHAS XKeJe3a
2) TOIKEITyI0uHas JKee3a
3) mneueHb

4) HaINOYCYHUKH

5) runo¢wus

6) ceMeHHUKH

OrtBer:

VYcTaHoBUTE MOCIENOBATENIBHOCTD MTPOXOXKICHUS 110 OPraHU3My MEYEHBIX aTOMOB
a30Ta, BBEIEHHBIX B OPraHM3M B COCTaBE MOJIEKyJ Oeika ¢ muuieil. 3anuiure
B TA0JIMILy COOTBETCTBYIONIYIO MOCIEA0BATENIbHOCT UGDP.

1) cepaue

2) TeYCHb

3) kancyna HeppoHa

4) BOpOTHas BeHa

5) cobuparenbHas TpyOOUKa

OrtBeT:

Bribepute Tpu npennokeHusi, rie AaHbl OMUCAHUS MPU3HAKOB, KOTOPbIE MOYKHO
WCIIOJB30BaTh NPH IPUMEHEHUM JKOJOTHYECKHUX NPH3HAKOB BHMAa Tpecka
aTJIaHTU4ecKasl. 3anuiuuTe B Tabauiy nugpsl, 10 KOTOPHIMU OHU YKa3aHBbI.

(1)Tpecka arnaHTHYecKas pacnpocTpaHeHa B ATIAHTUYECKOM OKEaHE BOJb
nooepexns EBponbl, Hoperuu, Kananaer, CIIIA. (2)Oxpacka ciHbI KOpUYHEBas
WK 3es€Hasl ¢ MATHAMU, OPIOIIKO — cepeOpHcTOoe, XOPOIIO 3aMeTHAa MOJIOCKa
BlI0Jb OokoBoi JmHMH. (3)Tpecka B TedeHHWE MHOTUX JIeT ObUla OOBEKTOM
MIPOMBICJIA, OJTHAKO HEYMEPEHHBIN BBUIOB MPUBET K 3HAYUTEIIBHOMY COKPAIIEHUIO
YUCJICHHOCTH BO MHOTHX paiioHax okeana. (4)B wactHocTH, y OeperoB Kanampl
NOMYJISIKS cOKpaTuiach Ha 99 %, u B 1992 roxy ObL1 HaloKeH 3aIllpeT Ha BBHUIOB.
(5)Tpecka dABAsiETCA KOHEYHBIM XHUIMHUKOM B MOPCKOW MHIIEBON LeNH, U
MIOATOMY TOMYJIALMS TPECKU CIAEpKUBaJla POCT YUCIEHHOCTH MHOTHUX JPYTrUX
BUJIOB PBIO M pakooOpa3HbIX. (6)ITO MOATBEPKIAET TOT (PAKT, YTO MEPEBHLIOB
TPECKU MPUBENT K YBEIMUEHHUIO YHCIEHHOCTH JIOOCTEPOB, KpaOOB M KPEBETOK.
(7)Tpecka MOXKET OBITH XO3SUHOM OOJBIIOTO KOJMYECTBA IMapa3uTOB, CpEIU
KOTOPBIX NMPe00JIafatoT pa3InvHble BUJIbI COCATBIIMKOB U KPYTJIbIX YEPBEil.

OrtBer:
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BriGepute Tpu BepHBIX OTBETa M3 IIECTH M 3aMMIIMTE B TaOiuiy Uu@pbl, 1O
KOTOPBIMHU OHU yKa3aHbl. K YMEHbIIIEHUIO YUCICHHOCTU MOJEBOK MOTYT MPUBECTU
cleayomuye OHoTHYeCKre (PaKTOpPHI:

1) yBeIWYEHUE YNUCIICHHOCTH JIACKU

2) pachblICHHE ITECTUITUIO0B U TepOUIINIOB

3) CcokpaleHHEe MaXOTHBIX IUIOMIAAeH

4) pacmpocTpaHEHUE BUPYCHOTO 3a00JIeBAHMSI

5) moxap

6) yBeIMYEHHE YUCICHHOCTH MOJIEBOK JPYTOro BUA

OrtBeT:

YCTaHOBHUTE COOTBETCTBUE MEXKIy MPUMEpPAMU M BHIAMH QJallTallWid: K KaXIOu
HO3WIUH, TAaHHOW B TIEPBOM CTOJIOIE, MOIOEPUTE COOTBETCTBYIOIIYIO TIO3UIHIO U3
BTOPOTO CTOJIOLA.

I[TPUMEP BUJ AJAIITAIIN
A) pazjesieHre XBOCTOBOTO IIJIJaBHHKA Ha 1) ¢dusnonaoruueckas
BEPXHIOI U HUKHIOIO JIONACTH 2) Mopdonmornueckas
b) BwlIeneHne U30BITKOB COJTU MOPCKUMH 3) moBeneHYecKas

pbeiOamMu

B) noctpoiika rue3na

I') ymnomenHas gopma ckata

J1) 3akamnbIBaHUE CKaTa B MIECOK B OMACHOM
CUTYaIluu

E) 3anmacanme nutaTenbHBIX BEIIECTB
B UKPUHKE

3anuiuTe B Ta0aMIly BRIOpaHHbBIE [U(PHI MO COOTBETCTBYIOUTUMU OYKBaMHU.

A[B[B[T[O|E

OrtBer:
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YcTaHOBUTE TMOCHENOBATEIBLHOCTh TOSIBJICHUS CTPYKTYp pacTeHUil B Xoje
ABOJIIOIMU. 3aMUILIKTE B TAOJIMILY COOTBETCTBYIOIIYIO MMOCIEA0BATENLHOCTH LM (P.

1) cems3agaTok

2) cTeOIu U JIUCThS

3) KopHHU

4) cocynbl B IpeBECUHE
5) 3aBs3b

OrtBeT:

[Ipoananu3upyiite Tabmuiy «YTIAEBOABD». 3aMOTHUTE MyCThIE SYEHKH TAOTHUIIHI,
UCTIOJIB3YSl  DJIEMEHTHI, TMPUBEAEHHBIE B COUCKE. [l KaxkIoW SYEHKH,
0003HaYEHHOMN OYKBOM, BRIOEPUTE COOTBETCTBYIOIIUM DJIEMEHT U3 MPEAJIOAKEHHOTO
CITMCKA.

YriaeBsoa Crtpoenune Haxosknenue B npupoje
(A) noJMcaxapua KJIyOHU U KOPHU
CJIO’KHOIIBETHBIX
JIAKTO3a (b) MOJIOKO
TJIMKOT€H MOJIMCAXAPU]T (B)

Cnucok TepMUHOB
1) manbTo3a

2) caxapo3sa

3) uHynuH

4) MoHOcaxapu
5) nucaxapun

6) mommcaxapun
7) rpuObI

8) pacreHwms

3anuiuTe B OTBETE HU(PHI, TOA KOTOPHIMH YKa3aHbl BEIOpaHHBIE YTBEPIKICHUS.

A|b|B

OrtBer:
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[Ipoananusupyiite Tadauiy «Hekotopsie mpuununsl cMepteit B Poccuu (2020 1.)»

IIpuuKnHBI CMePTH KoJunyecTBo cmepreit
uieMudecKkas 00JIe3Hb cepiia 508 657
HOBOOOpa30BaHUs 295 910
OTpPAaBJICHUE AJIKOT'0JIEM 50 435
JTII 13 384

TyOEpKYIIE3 6 841
B1Y 18 499
MaTEpPUHCKAsI CMEPTHOCTh 161

BriGepute Bce yTBEpKIEHHUS, KOTOPble MOXHO C(OPMYIMPOBATH HAa OCHOBAaHUU
aHaJM3a MPe/ICTABICHHbBIX JIaHHbIX.

1) Cpenu npeacTaBIeHHBIX B TaOIHIIE TPUYUH HANOOJIBIIEE KOJTUIECTBO CMEPTEH
BBI3BIBAIOT HH(PEKIIMOHHBIE 3a00ICBaHMUS.

2) MCI[I/IHI/IHCKOC BMCHIATCIIbCTBO CHUIXKACT A0 HYJISI CMEPTHOCTb BO BPEMA pOJOB.

3) CMepTHOCTh OT OTpaBJICHHUSI aJKOToJieM Ooyiee 4eM B JBa pa3a MPEBBIMIACT
cMmepTHOCTh 0T BHUY.

4) OHKoJIOTHYECKHE 3a00JIEBaHUS YHOCAT MEHBINE >KH3HEH, 4eM 3a00JIeBaHUs
CEpIECUYHO-COCYUCTON CUCTEMBI.

5) Hmemuyeckas 00Jie3Hb Cep/ilia IPUBOJUT K MTHOBEHHOM CMEPTH.

3anumure B 0TBETE HUDPHI, MOJ KOTOPHIMU YKa3aHbl BEIOPAHHBIE YTBEPKIACHHUS.

OtBeT:
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Yacrtn 2

Jlna 3anucu omeemos na 3a0anusn 3moi yacmu (23—29) ucnonvzyitme yucmolii
aucm. 3anuwiume cHavana Homep 3aoanusa (23, 24 u m. 0.), a 3amem -
pazeépuymutii omeem na ne2o. Omeemul 3anucsvléaiime 4émKo u pazdoopuueso.

Ilpouumaiitme onucanue IKcnepumenma u evltnoanume 3a0anus 23, 24.

23

24

OKCIEPUMEHTATOp MPEANONOKUI, YTO HEKOE HEU3BECTHOE €MY PETryJISITOPHOE
BEIIECTBO, CHUHTE3HPYEMOE KIETKAMHU OJHOKJIECTOYHOW BOIOPOCIH XJIOPEILIbI,
IIOJIOKUTENIBHO BIIMAET HA POCT W pPa3BUTHE pacTeHuu. [l mpoBepkH CBOeH
TUTOTE3bI OH BBIPAIIMBAT BOJAOPOCHH B KOJI0AX C KUIKOW MHUTATEILHON CpEIoi,
cojJieprKallled Bce HEOOXOJUMBbIC ISl BOJOPOCIIM BEIIECTBA, B TCUCHHE HENEIIH,
MOCJI€ YEro MOJMBAI COACPKUMBIM KOJIO pacTeHHs MIICHUIbI, BBICAXKCHHBIC
B nojie. B KauecTBe KOHTPOJIS MCIIOJB30BAJICS IOJMB BOJOIPOBOIHON BOJIOM.
Pe3ynbTaThl 3KCIIEpUMEHTa N300pakeHbl Ha rpaduke.

B
o

w
w

3KCMepumMeHT KOHTpPO/b

w
o

]
w
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Cpe,D,HHH Macca ogHoro pacteHua, r

]
]

5 10 15 20 25 30
,D,J'IMTeJ'IbHOCTb SKCrnepumMeHTa, CYTKHU

Kakas nmepeMeHHast B 3TOM SKCIIEpUMEHTE OyAeT 3aBUCUMON (M3MEHSIONIEHCs ), a
Kakasi — He3aBUCUMOM (3aaBaeMoil)? Kakyto BEpHYIO HYJIEBYIO THIIOTE3Y MOKHO
chopMyIUpPOBaTh, UCXO/I U3 TTOCTAHOBKH 3KcniepuMmeHTa? Kakoi oTpuraTenbHbINA
KOHTPOJIb OB ObI O0Jiee MOAXOIAUINM ISl TaHHOTO dKCIIEpUMEHTA?

OObsicHUTE, KaKHhe BEIeCTBa, COJIEpKaBIIMECS B KoJO€, MOMHMO, MPEANnojo-
KUTEJIbHO,  BBIACIAEMBIX  XJIOPEJUIOW  PEryISTOPHBIX  BEIIECTB,  MOIJIU
MOJIOKUTENBHO TMOBIUATh Ha pocT muieHuibl? KakoBa posib 3TUX BelIECTB
B MeTa00JIM3ME KIIETOK PACTEHUS?
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Kax Ha3pIBaeTcs 37IEMEHT CTPOCHHSI TOHKOW KHIIIKH, N300paKEHHBIN Ha PUCYHKE,
Kakoe 3HaueHue M1 (yHKUMOHHpPOBaHUS opraHa oH umeer? Kakue cocynsl
o0o3HaueHbl Ha pucyHke OykBamu A u b? Kakue QpyHKIMM B JaHHON CTPYKType
OHU BBITIOJIHSIOT?

Jluctest OONBIIMHCTBA BHJAOB PACTCHUN MPHU OTPHUIATENBHBIX TEMIIEpaTypax
MoTu0aT, OJHAKO CYIIECTBYET MHOTO NPUMEPOB, KOT/IAa PACTHTEIIbHBIE TKAaHU
XOpOIIIO TEPEeHOCAT MOpOo3bl. OOBSICHUTE, KaKUM O00pa3oM IPOUCXOJUT
MOBPEXKICHUE JUCTHEB MPHU OTPHUIIATESIBHBIX TEMIIEpATypax M KaKHe MEXaHU3MbI
MO3BOJISIIOT CEMEHAM PACTEHUN U XBOMHKAM COCHBI U30€TaTh ATUX MOBPEKICHHM.

Cpenu MmO3BOHOYHBIX KMBOTHBIX HM3BECTHBI CIydaW 3apa3HOro paka: TpaHCMHC-
CUBHAs BEHEPUYECKas OMyXOJib CO0aK, TMepeNarIascs IOJOBbIM MyTEM, U
JTULEeBass OMyXOJdb TaCMAaHUMCKOTO JbsIBOJIA, IMEPEJAIoNIascsi IMpU YKycax.
TpancmuccuBHas BeHepuyeckasi omyxosib cobak mosiBuiiachk nopsaka 10 000 et
Hazan. [locne 3apaxkeHust y codak 00pa3yroTcsi OMyXOidu Ha TeHUTAMAX, KOTOPhIC
CO BPEMEHEM PErpecCUPYIOT W HE MPUBOASAT K CMEPTHU XO35IMHA, HO HEKOTOpPOE
BpeMsl aKTHBHO TEepeJaroTCs IPyruM ocoOsM. JIuieBas omyXojiab TaCMaHUMCKOTO
JIbSIBOJIA ABOJIIOIIMOHHO MOJIOJ1a, BIIEpBhIe OblIa BhIsABICHA B 1996 rony. B ciyuae
3apaX€HHUs TPUBOJUT K CMEPTH OT HCTOILICHUS B TeueHue 12-18 mecsuen
B npaktrudecku 100 % cimydaeB, Tak KaKk OMyXOJIM HA JIMIIE JETAI0T HEBO3MOKHBIM
ynotpebsienne numd. [Ipenmonoxkum, yto 10 000 neT Hazaag TpaHCMUCCUBHAS
BEHEpUYECKAs OIyXOJb cOo0aKk ObLIa TaK e JeTallbHa, Kak JIMLEBass OMYyXOJib
TaCMaHUMCKOTO JbsIBOJA Ha JaHHBIM MOMEHT. OOBSCHUTE C TOYKH 3PCHUS
ABOJIIOIIMOHHOTO ydeHHsl JlapBHHA, KaK CMEPTEIbHBII paKk MOXKET MPEBPATUTHCSA
B HECMEPTEIJIbHBIN.
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N3BecTHO, YTO KOMIUIEMEHTAPHBIE IIENMN HYKJIEUHOBBIX KUCIIOT aHTUIAPaJUIeIbHBI
(5' xoHly B omHOM uenu cooTBeTcTBYyeT 3' koHen apyroi nenu). CunHtes
HYKJICMHOBBIX KHCIIOT HaunmHaeTcs ¢ S5' koHima. PubGocoma nBwkercs mo mPHK
B HarpaBjieHun oT 5' Kk 3' koHy. ['eH mMeeT KOIMPYIOIIYI0 M HEKOAUPYIOLIYIO
obnactu. Koaupyroias 0651acTb reHa Ha3bIBAETCS OTKPHITOM pAMKOW CUMTHIBAHUS.
@parMeHT KOHIIa T€Ha HMMEET CJEAYIOUIYI0 MOCIEeI0BATENbHOCTh HYKJICOTH]IOB
(HUKHSS TIeNb MaTpUyHasl (TpaHCKpUOUpyemast)):

3-TTTTTTAATHATTIALITLIITATLITAA-5'
5 IIIIAAATTAT T TT LTI TIT ATT-3'

Onpenenure BEPHYIO OTKPBITYIO PAMKY CUUTBIBAHUS M HAWIUTE IOCIEI0BA-
TEIbHOCTh AMUHOKHUCIIOT BO (pparMeHTe KOHIA MOJUNENTUAHON 1enu. OObscCHUTE
IIOCJIEAOBATEIBHOCTh pelmeHns 3ataud. JUd peleHust 3aJaHus MUCIIOJIb3YWTE
TabJIMIly TeHeTn4YecKoro koja. [Ipy HanvcaHuy HyKJIEMHOBBIX KUCIIOT yKa3bIBalTe
HaIlpaBJICHUE LEIIU.

I'enernuecknii kog (MPHK ot 5' k 3" koHy)

IlepBoe Tperbe
Brtopoe ocHoBaHue
OCHOBaHHeE OCHOBaHHeE
Y L1 A I
deH Cep Tup [uc v
v deH Cep Tup [uc I
Jleit Cep — — A
Jlei Cep — Tpu I
Jleit ITpo I'uc Apr v
Jlen IIpo I'mc Apr L1
i Jlen IIpo ['nmu Apr A
Jlen IIpo I’ Apr I
Nne Tpe AcH Cep 4
A Nne Tpe AcH Cep L1
Une Tpe JIuz Apr A
Met Tpe JInuz Apr I
Ban Ana Acn ['nn v
r Ban Ana Acn ' 0
Ban Ana 'y ['nu A
Ban Auta [y ['nn I

IIpaBuia moJsib30Banust Tadanuei
[lepBpiii HykJeoTHJ B TpuIviere Oepércs U3 JIEBOTO BEPTHKAIBHOTO psja,
BTOPOM — H3 BEPXHEro0 TOPHU30HTAJIBHOIO psAla W TPETUM — U3 IIPABOIo
BEPTUKAJIbHOIO. Tam, TIae IIepeceKyTCcs JHUHUH, HIAyIIME OT BCeX TPEX
HYKJICOTHJIOB, U HAXOJUTCS UCKOMasi aMHUHOKHCIIOTA.
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VY npo30¢uibl TOMOTaMETHBIM SBJISIETCS JKEHCKUI moil. [Ipu ckpemmBaHuy caMKu
C CepbIM TEeJIOM, KpPAaCHBIMU TJIa3aMH U caMlia ¢ YEPHBIM TeJIoM, OeJIbIMU Ti1a3aMu
BCE ruOpUIHOE TTOTOMCTBO OBUIO €IMHOOOPA3HBIM IO LIBETY IJ1a3 U OKpacKe Tela.
[Ipu ckpemmBaHuU caMKH JApO30(uiIbl ¢ YEPHBIM TEJIOM, OENBIMH TJa3aMu U
camIia C CEpbIM TeJIOM, KPacHBIMHU Tjla3aMH B TOTOMCTBE MOJYYHJIUCh CAMKH
C CepbIM TEJIOM, KPaCHBIMH TJIa3aMU M CaMIIbl C CEPBIM TEJIOM, OEJIbIMHU TJIa3aMH.
CocraBbTe cxembl ckpemuBaHuil. Omnpenenure TeHOTHINbI, (EHOTUNBI WU TOJ
MOTOMCTBA B JIBYX CKpeluBaHusIX. OObACHUTE (PEHOTHUINYECKOE PACIIETIIECHHE BO
BTOPOM CKpPELIMBAHUU.



TpenupoBounasi padora Ne2 no BUOJIOTUHN
11 kanacc
20 nexabps 2022 rona
Bapuantb12210204

Bremmosmena: 1O KJ1acc

HNHCTpyKIUS M0 BHINOJHEHUIO PadoThI

TpenupoBounass pabora 1o OWUOJIOTMM COCTOMT U3 JBYX YacTew,
BKJIFOUaromux B ce0s 29 3aganuii. Yacth 1 comepkut 22 3amaHusi C KpaTKUM
OoTBETOM. HacTh 2 COAEPKUT 7 3alaHU C pa3BEPHYTHIM OTBETOM.

Ha BeImosiHEHHE TPEHUPOBOYHOM pabOThI OTBOAUTCA 3 yaca 55 MUHYT
(235 munyT).

OtBeroMm k 3amanusim yactu 1 (1-22) sBisieTcss mociaeaoBaTebHOCTh HUPD,
YUCJIO WIH CJIOBO (crnoBocodeTaHue). OTBET 3alMIIUTE B IOJE OTBETA B TEKCTE
paboThI 6€3 MPOOEIIOB, 3aMATHIX U APYTUX JOMOTHUTEIBHBIX CHMBOJIOB.

3amanus yactu 2 (23-29) TpeOyroT mosHOTO OTBeTa (MaTh OOBSCHEHHUE,
omuicaHWe WM OOOCHOBaHWE; BBICKA3aTh M AapPTyMEHTHUPOBATh COOCTBEHHOE
MHeHue). Ha 4ucToMm nucTe yka)kuTe HOMEp 3aJlaHMsl U 3alMIIUTE €ro IMOJHOE
pelIeHue.

Bce 3anucu cnegyer nenath SpKUMH YEPHBIMM 4YepHUIIaMH. JlomyckaeTcs
HCIIOJIb30BaHUE TENEBOM WM KAMIUIIPHON PYUYKH.

[Ipy BBIIONIHEHUW 3aJlaHU MOKHO TIOJIb30BAaThCS UYEPHOBUKOM. 3amuCH
B YePHOBHKE HE YYNUTHIBAIOTCS NP OLEHUBAHUMN PAOOTHI.

Bannel, nonydennbie Bamu 3a BBINOJHEHHBIC 3aaHUs, CYMMUPYIOTCS.

[locTapaiiTecb BBINOJHUTH KakK MOXHO OoJbllle 3aJaHUil W HaOpaTh
HanOoJIbIIEe KOJIMYECTBO OAILIOB.

Kenaem ycnexa!



buonorus. 11 xnacc. Bapuant b12210204 2

Yacre 1

Omeemom K 3a0anuam 1-22 asnaemcsa nocinedosamenbHocms yu@pp, 4ucio uiu
cno6o (cnoeocouemanue). Omeemul 3anuuiume 6 NOA OMEEMOE 8 MeEKcme
paodombut.

Paccmotpute Tabnuiyy «YpOBHM OpraHu3alldyd KUBOW MPUPOABD» M 3aNOJIHUTE
SIYEUKY, BIIMCAB COOTBETCTBYIOIIUNA TEPMHUH.

YpoBeHb IIpumep
3aTeHeHHEe BCXOJI0B COCHBI KPYITHBIMU
COCHAMH
YMeHbllIeHHEe YMCISHHOCTH COCEH B
JIECY B pe3yJbTaTe BCIBIIIKU
YHCJICHHOCTH JKyKa Kopoe/a

[TonynssuMOHHO-BUI0BOM

OrtBeT:

DKCNEPUMEHTATOP HMCKYCCTBEHHO CO3/1ajl HEMPOXOAMMOCTh €BCTAXMEBOW TPYObI
y MbIlK ¥ NOJHAN1 €€ Ha 100 MeTpoB BbIIIE OTHOCUTEIBHO YpOBHs mops. Kak
M3MEHWINCh JaBJICHUE B CPEIHEM yXe M aTMochepHOe AaBICHUE B KIETKE
¢ MbIlIbIO? [[7s1 KaXKA0il BEIWYHUHBI ONPEIEIUTE COOTBETCTBYIOIIMI XapakTep €€
W3MEHEHUS:

1) yBenuuniach

2) yMEHBLINIACh

3) He U3MEHMIach
3anummre B TaOnuiy BbIOpaHHble HUGPHI IS Kakmod BenwuuHbl. [{udps
B OTBETE MOT'YT IOBTOPSITHCS.

JlaBneHue B CpelHEM yXe ATtMocdhepHoe 1aBiieHne

Ha tperuit Tpoduueckuil ypoBeHb 3kocucTeMbl noctymaer 650 k[ sHepruu.
VYKaXuTe BeIMYMHY YHEPTHUH HA IEPBOM TPO(YUUECKOM YPOBHE (B KUIOKOYJIIAX ).

OtBeT: KJIK.

Onpez[eJmTe COOTHOHICHHUEC TI'CHOTHUIIOB B IIOTOMCTBC OT aHAJIM3UPYIOLICTO
CKpCIIUMBAHUA JUI'CTCPO3UIOThI, €CJIM HM3BCCTHO, YTO I'CHbI HC CICIIJICHBI. OTBeT
3allMIINTEC B BHUJAC ITOCICAOBATCIIBHOCTHU I_II/I(bp, INOKa3bIBAIOIINX COOTHOIICHHC
IMMOJYYHUBIINXCS 'CHOTHUIIOB, B ITIOPAAKEC UX Y6BIBaHI/I}I.

OrtBer:
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Paccmompume pucynku u eplnoinume 3adanus 5, 6.

Kakum nHomepoMm Ha cxeme peruiukanuu JJHK o6o3nauena nuaupyromas nemnp?

OrtBer:

YCTaHOBUTE COOTBETCTBHE MEXKIY  XapaKTEPUCTUKAMH W DJIEMCHTaMH,
0003HaYCHHBIMU ITU(DpaMU Ha CXEME BBIIIE: K KaXI0W IMO3HIINH, IAHHOK B IIEPBOM
cToJl11e, Moa0EPUTE COOTBETCTBYIONIYIO MO3UIIMIO U3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTHUKA OJIEMEHT
A) 1ienb, HalIpaBJICHUE CHHTE3a KOTOpOU UAET mpoTuB xoma 1) 1
JBWDKCHUS PETUIMKATUBHON BUJIKU 2) 2
b) dparmentsi, cuntesupyemsie JJHK-nonmumepazoit 3) 3
B) cuntesupyrorces npaitmazoit (PHK-monumepasoii) 4) 4

I') uenb, cuHTE3UpyEMasi HEMPEPHIBHO

J1) 3aTpaBKu (mpaitmMepbl) U3 puOOHYKICOTHIOB

E) menb, mns cuHTE3a KOTOpoWl HeoOXxoauma pabota
clImBaromiero gpepmenTa (Jurasbl)

3anummre B TAOIUIYy BIOpaHHbIE HU(PHI MOl COOTBETCTBYIOIMMU OyKBaMHu.

A[B|B[T[A|E

OrtBeT:
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BoiGepute Tpu BepHBIX OTBETa M3 IIECTH M 3aMMIIKWTE B TaOIUIy UUQPBI, 1O
KOTOPBIMU OHM YKa3aHBI.
Kakue u3 nepeuncieHHbIX HIKE CTPYKTYp 00pa3yroTCst U3 3KTOIAEPMBbI?

1) cam3ucTas 000J0UYKa KEITyaKa
2) 3ajHWE pora CIIMHHOTO MO3Tra
3) nmeHTHH

4) smaib 3y00B

5) rma3zoaBHraTeIbHBIC MBIIIIIIBI
6) ceruarka

OrtBeT:

YcTaHOBUTE TOCIEAOBATEIBHOCTh COOBITHHA, MPOUCXOASIIMX TPU JTBOMHOM
OIUIOIOTBOPEHUH Y  IBETKOBBIX  pacTeHUid.  3anumure B  TaOIHILy
COOTBETCTBYIOLIYIO [1OCJIEA0BATENILHOCTD LU (DP.

1) neneHue MUKPOCIIOPHI HA BErETaTUBHOE U FEHEPATHBHOE sIIpa
2) JIeneHue KIETOK SHIocIepMa

3) mpopacTaHue MBUIBIIEBON TPYOKH

4) ciusHUE CIICPMHUEB C ICHTPAIbHON KISTKOM U C SHICKICTKOM
5) omnbLicHUE

OrtBer:
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Paccmompume pucynku u evinoinume 3aoanusn 9, 10.

10

Kakum HOMEpOM Ha prucyHKe 0003HAaUeH MUKOOHOHT?

OrtBer:

YCcTaHOBUTE COOTBETCTBHE MEXKIY XapaKTEPUCTHUKAMH W KOMIIOHCHTaMH
JUIIaiHAKA, 0003HAYEHHBIMH HA PHUCYHKE BBIIIC HU(paMHU: K KaKIO0W MO3UIUH,
JAaHHOW B IEPBOM CTOJIOIE, OI0CPUTE COOTBETCTBYIOIIYIO MO3UIIUIO U3 BTOPOTO
cToJIoIa.

KOMITOHEHT

XAPAKTEPUCTHUKA AL ATHIKA
A) cocrout u3 rudon 1) 1
b) ¢ukcupyer armochepHsiii a30T 2) 2

B) BcacwiBaeT MUHEpaNbHBIC BEIIECTBA U3 CyOCTpaTa
I') ocymecTBasier porocuntes

J1) obpasyeT pu3ouabl

E) nwmraercs rereporpodHO

3anuiure B TaONMILy BbIOpaHHbBIE UMPHI 110J] COOTBETCTBYIOIIUMH OyKBAMH.

A|[B|B[T[A|E

OrtBeT:
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Bribepute Tpu BepHBIX OTBETa M3 HIECTH M 3aNUIIATE B TaOnuiy HUGPHI, MOX
KOTOPBIMU OHH YKa3aHBbI.

Ecnu y XMBOTHOTO B Mpoliecce 3BOJIIOLUUA CHOPMHUPOBAIUCH JIETKUE, CTPOCHHE
KOTOPBIX N300pakeHO HA PUCYHKE, TO JIJISl 3TOTO KUBOTHOTO XaPaKTEPHBI:

1) eAMHCTBEHHBIHN IIEHHBIN TO3BOHOK
2) HemubhepeHIMpOBaHHBIC 3yObI

3) XOJOJHOKPOBHOCTH

4) cyxas Koxka

5) pa3smMHOXEHHE B BOJIC

6) muadparma

OrtBeT:

YCcTaHOBHTE TOCIIEIOBATEIIBHOCTh CHCTEMATHYCCKUX TPYINT XKUBOTHBIX, HAUMHAS
C CaMOr0 HM3KOTO paHra. 3alMIlUTe B TAOJUIly COOTBETCTBYIONIYIO MOCIEIOBA-
TEJTBLHOCTH HHUD.

1) Hacexomblie

2) JKecTkokpbLibie
3) XuBoTHBbIC

4) Koopaackuii xKyK
5) UieHucToHOTHE
6) Jlucroemwl

OrtBer:
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Paccmompume pucynku u evinoinume 3aoanus 13, 14.

13

14

Kaxoit nudpoit Ha pucynke 0603HaueHa CTPYKTypa, oOecreynBaroiias pocT KOCTU
B LIUPUHY?

OrtBer:

YCTaHOBUTE COOTBETCTBHE MEXKIYy XapaKTePUCTUKAMH H  CTPYKTypaMH,
0003HAaUCHHBIMU Ha PHCYHKE BBIIIC: K KaXKIOW IMO3MIIMH, JTAHHOW B IEPBOM
cToJll11e, Moa0EPUTE COOTBETCTBYIONIYIO MO3UIIMIO U3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTUKA CTPYKTVYPA
A) BBINOJHIET KPOBETBOPHYIO (PYHKITHIO 1) 1
b) 3amacaer xupsi 2) 2
B) cocTouT 13 KOMITAKTHOTO BEIIECTBA 3) 3
I') HaxomguTcs B MOJIOCTU KOCTH 4) 4

JI) cocTouT u3 ryb4aTroro BemiecTna
E) obecneunBaeT npuKperieHne CBI30K U CyXOXKHIINN

3anuimure B TaONMILy BbIOpaHHbBIE U(DPHI 0] COOTBETCTBYIOIIUMH OYKBAMH.

A|[B|B[T[A|E

OrtBeT:
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BriGepute Tpu BepHBIX OTBETa M3 IIECTH M 3aMMIIMTE B TaOiuiy Uu@pbl, 1O
KOTOPBIMH OHM YKa3aHBI.
Kakue QyHkumnn xapakTepHbl Jis CIIOHBI YeTOBEKa?

1) pa3pyiieHue KIETOYHOM CTeHKH OaKkTepuid
2) CTBOpaXMBaHUE MOJIOKA

3) THOPOIU3 AMUIIO3BI

4) rtuaponu3 6eIKOB

5) ruaApoIHM3 MATBTO3BI

6) yBIaXHEHHUE HOCOBOH MOJIOCTH

OrtBeT:

YcTaHoBUTE TOCIEAOBATEIBHOCTh 3JIEMEHTOB PE(PICKTOPHON AYrH KOJEHHOTO
peduekca. 3anumunTe B TAOIUIy COOTBETCTBYIONIYIO TOCTIEA0BATEIBHOCTD LUPP.

1) 3amHuMe pora CIIMHHOTO MO3Tra

2) mepeaHHe pora CIIMHHOTO MO3Ta

3) peuenTopsl B CyXOKUIUH

4) MBIIIEYHOE BOJIOKHO YETHIPEXTIIABOW MBITIIIBI
5) IeHIpuT HEHTPOCTPEMUTEILHOTO HEHpOHA

6) TepMHHAIb aKCOHA LIEHTPOOEIKHOTO HEHpoHa

OrtBeT:

Bribepute Tpu npennokeHusi, rie AaHbl ONMUCAHUS MPU3HAKOB, KOTOPHIE MOYKHO
UCIIOJIB30BaTh MPU NMPUMEHEHUM (U3MOJOTHYEeCKHX NPHU3HAKOB BHAA Tpecka
aTJIaHTH4YecKasl. 3anuuuTe B Tabuiy Hudpsbl, MOJ KOTOPHIMA OHU YKa3aHBbI.

(1)HaubGonee kpyrnHble 0OCOOM aTIAHTUYECKOM TpecKu gocTuraror g0 1,8 M
B JuMHY U Beca 10 50 kr. (2)B nepBbie ABa roja ®U3HU MOJIOAb TPECKH MUTAETCA
MEJIKUMHU PaKoOOpa3HbIMH, C TPEThETO rojia *XU3HU TPEeCKa OXOTUTCS Ha PhIO —
MPEUMYIIECTBEHHO CeJb/lb, MOIBY, caiiky. (3)Bo3pacT moioBOro co3peBaHUs
BappupyeT oT 2 no 8 ner. (4)ns pa3MHOXKEHHS TpecKka MUTPHUPYET K Oeperam
Hopgserun. (5)Camka BeimérsiBaeT oT 200 000 mo 15 000 000 nkpuHOK B 3aBHCH-
MOCTH OT pa3MepoB Tela, caMmel] cpasdy ke ux ormnonoTBopser. (6)Ilocne Hepecra
B3pocible ocoOu  Bo3BpamialoTcss B bapeHueBo Mope  ans Haryna.
(7)IIpeacTaBuTeny JaHHOTO BUJA CIOCOOHBI MMPOXKUTH 110 25 JIeT.

OrtBeT:
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BriGepute Tpu BepHBIX OTBETa M3 IIECTH M 3aMMIIMTE B TaOiuiy Uu@pbl, 1O
KOTOPBIMU OHM yKa3zaHbl. K yMEHbIIIEHUIO YHCIIEHHOCTH BOJIKOB MOTYT MPUBECTU
CJIEYIOIIME aHTPONOTreHHbIE (PaKTOPHI:

1)
2)
3)
4)
5)
6)

OrtBeT:

YMCHBIICHNC YU CIICHHOCTH KOIIBITHBIX JKUBOTHBIX

BCIIBIIIKA BUPYCHOTO 3a00JIeBaHuUs
OTCTpEJ BOJIKOB

BBIpyOKa Jieca

OTCTpEJ KOIBITHBIX YKUBOTHBIX
HaBOJJHEHUE

YcTaHOBHTE COOTBETCTBUE MEXKIy MPUMEPAMH M BHJIAMH €CTECTBEHHOTO OTOOpA:
K KaKIOW IMO3WIUH, TJAHHOW B IEPBOM CTOJIOIE, IMOJAOEPUTE COOTBETCTBYIOIIYIO
MO3UIIUIO U3 BTOPOTO CTOJIOIIA.

[TPUMEP
A) noanepxaHue B Py TMOKOJEHUH (OpMBI
1[BETKA OpXueH, UMUTHUPYIOIIETO
HACcEKOMOoe

b)
B)
)
)

E)

3aCTPEBAaHUE B POJIOBBIX IMYTAX MJIAJICHIEB
CO CJIMIIIKOM OOJIBIIION TOJIOBOM

YMEHBIICHUE JUINTEIIBHOCTY HACHUKUBAHUSA
UL KYKYILIKH B Py OKOJIEHUI
NOSIBJICHWE [JBYX MOIYJISALUM KIeBepa -—
LBETYILHUX J0 U I0CIIE CEHOKOCa

BBICOKAasi CMEPTHOCTb CPE/I HEJIOHOIICHHBIX
neTen

MOSIBJICHHE BHIIOB XOOOTHBIX C OOJIBIIMMH
yIIaM{ ¥ ¢ MaJICHBKUMH YIIIaMH, COTIPOBOXK-
JaroIIeecss UICUe3HOBEHHEM 0C00ei ¢ mpome-
YKyTOUHBIM Pa3MepoM yIlen

BUJT OTEOPA
1) ABMOKYIIH
2) CTaOWIH3HPYIONIHUiA
3) paspbIBaroIHiA

3anuimure B TaONMILy BbIOpaHHbBIE UMPHI 0] COOTBETCTBYIOIIUMH OYKBAMH.

OrtBeT:

A|[B|B[T[A|E
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YcTaHOBUTE TMOCHENOBATEIBLHOCTh TOSIBJICHUS CTPYKTYp pacTeHUil B Xoje
ABOJIIOIMU. 3aMUILIKTE B TAOJIMILY COOTBETCTBYIOIIYIO MMOCIEA0BATENLHOCTH LM (P.

1) MHOTOKIJIETOYHBIC OPTaHbl IS CO3PEBAHUS raMeT
2) IBOITHOE OILIOIOTBOPCHUE

3) ycTbHIla

4) MHOTOKJICTOYHOCTb

5) meuThIIEBas TPYOKa

OrtBeT:

[Ipoanamm3upyiite Tabnuny «benkwy. 3amonHUTE MYyCThIE SYEHKH TaOIHUIIHI,
UCTIOJIB3YSl  DJIEMEHTHI, TMPUBEAEHHBIE B COUCKE. [l KaxkIoW SYEHKH,
0003HaYeHHOHN OYKBOM, BEIOEPUTE COOTBETCTBYIOIIUM 2JIEMEHT U3 MPEIJI0AKEHHOTO
CITMCKA.

Bbesiok Crtpoenune DYyHKIUA
(A) GUOPUILISPHBIN CTPYKTypHas
amuiasza (b) dbepMeHTaTuBHAs
VHCYJIIUH TJI00YJISIPHBIN (B)

Cnucok TepMHUHOB
1) remorioOuH
2) KepaTWH

3) rI00yISApHBIT
4) GuOpuIApHBITA
5) MeMmOpaHHBII
6) 3amuTHas

7) TpaHCHOpTHas
8) perynsTopHas

3anuiuTe B Ta0NMIly BRIOpaHHbBIE [U(PPHI MO COOTBETCTBYIOUTUMU OYKBaMHU.

A|b|B

OrtBer:
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[Tpoananm3upyiite Tadnuy «CpenHss MpOaOIKUTEIFHOCTD KU3HN B Pa3IMYHBIX
peruonax Poccutickoit denepanuu (2017 r.)».

O06a mos1a MyXK4YUHBI KeHIIUHBI
Pecnyomuka 80,05 76,51 83,02
HNurywerus
ropoa MockBa 76,77 72,96 80,36
Heuenckas 73.45 70,35 76,44
PecnyOsinka
Mocrosckast 72.26 67.05 7712
00J1aCThH
Oproscxas 70,38 63,96 76,83
00J1aCThH
Pecnybamica 63,13 58,05 68,29
TeiBa
Pocemiickast 71,39 65,92 76,71
Denepanus

Bribepute Bce yTBEp:KIEHHUS, KOTOPhIE MOXHO C(HOPMYJIMPOBATh Ha OCHOBAHUU
aHajM3a NPEICTABICHHBIX JaHHbIX.

1) Cpennsisi MPOJODKUTEILHOCTD KU3HU MYXKYMH B TOpoie MOCKBE HMXKE, YeM
CpenHsisi NPOJOJIKUTENBHOCTD KU3HU JKeHIMH B PecryOnuke ThiBe.

2) CpemHsisi MPOJOJDKUTEILHOCTh JKM3HHM B MOCKOBCKOW O0JIACTH BBINIE, YeM
B LIEJIOM 110 CTpaHe.

3) HaumGompmas pa3HHIIa MEXIy NPOJODKUTEIBHOCTBIO JKU3HU MYXKYHH H
KeHIIMH HabmogaeTcs B PecyOnuke Thise.

4) Haumenbllass pasHHIA MEXIY MPOJOJDKUTEIBHOCTBIO JKU3HH MYXYUH |
KeHIH Habmomaercsa B Ueuenckoit PecniyOnuke.

5) CpenHsis NPOJODKUTEILHOCT XH3HU B OpJIOBCKOM 00JIaCTH BBIIIE, YeM
B 1IE€JIOM T10 CTpaHe.

OtBeT:
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Yactb 2

Jlna 3anucu omeemos na 3a0anusn 3moi yacmu (23—29) ucnonvzyitme yucmolii
aucm. 3anuwiume cHavana Homep 3aoanusa (23, 24 u m. 0.), a 3amem -
pazeépuymutii omeem na ne2o. Omeemul 3anucsvléaiime 4émKo u pazdoopuueso.

Ilpouumaiitme onucanue IKcnepumenma u evltnoanume 3a0anus 23, 24.
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Konba A Konba b

DKCIEepUMEHTATOp U3ydall BIUSHUE YCIOBUM BhIpAIIMBAHUS KYJIbTYpPbl PACTUTEIb-
HBIX KJIETOK, CIMOCOOHBIX MHTATHhCS TETEPOTPOPHO W HAXOIAIIUXCS B KUIKOU
MATATEIHLHON Cpeie, Ha MpoIecchl oOMeHa BemecTB. B oquHakoBbie KoaObl A 1 b
OH TTIOMECTHJI OJIMHAKOBBIC KJIETKH B OJIMHAKOBOW MUTATEIBHOU cpene. B kondy A
OH HAJIWJI OOJIBIIIOE KOJIMYECTBO KYJIbTYPhI KJIETOK U 3aKPhUI INTOTHOW KPBIIIKOH, a
B K0J10y b OoH Hammi1 HEOOJbIITI0e KOJTUYECTBO KYJIBTYPhI KJIETOK U 3aKpbLI BaTHOU
npoOkoii. O06e KoJObI BO BpeMs OKCIEPUMEHTa HAXOAWIMCh B TEMHOTE,
COJIEP)KUMOE ITOCTOSTHHO MEPEMENINBAIOCh. JKCIEPUMEHTATOP YCTAHOBHJI, 4YTO
CKOPOCTb BBIICJIEHUS YTJIEKUCIOTO rasa B Kojbe A B mepecuére Ha Ouomaccy
B TCUCHHE BCEro JKCIepUMeHTa Oblia Hike, 4eM B koibe b. M3mepenus
MJIOTHOCTH KJIETOK B CPEJie yKa3aHbl Ha rpaduke.




23

24

25

26

buonorus. 11 knacc. Bapuant b12210204 13

Kakue  mepemMeHHble B 3TOM  O3KCHEpUMEHTe  OyayT  3aBUCHUMBIMU
(M3MEHSIOIMMUCS), a Kakas — He3aBUCHMMOU (3amaBaemoil)? Kakyro HYJEBYIO
runoresy cMmor chopMyiaupoBaTh — HCCleIOBaTedb IMepel  MOCTaHOBKOM
skcriepuMenTa? IlouemMy pe3ynbTaThl 3KCIEPUMEHTAa MOTYT OTJIMYAThCS, €CIU
BbIpalllUBaTh KJIETKU Ha cBeTy? IloueMy IUIOTHOCTH KJIETOK B Kojioe b uepes
HEKOTOpOE BpeMsi nepecTaét pacTu?

Kak u3amMeHuTCcs CKOPOCTh BBIJEIEHHUS YTIAEKUCIOro ra3a, €CJii NOHU3UTh TeMIepa-
Typy ¢ 25 °C no 10 °C? OOwbsicHute nouyeMy. [lodyeMy CKOpPOCTH BbIJIEICHUS
yriaekucyioro raza B kosude b Beime? OObsCHUTE, KAaKOBO 3HAY€HHUE Ipoliecca
JBIXaHUs JUIsl pOCTa MAacChl KJIIETOK B JAHHBIX YCIOBHSIX.

UYro HaxoauTCs B 30HAX, 0003HAYEHHBIX HA PUCYHKE (PparMeHTa TOHKOW KUILIKU
oykBamu A, b, B? Kakue nporieccsl mpoucxoaar B 3TuX 30Hax? KakoBo 3HaueHue
CTPYKTYp, 0003HaUe€HHBIX OyKkBOii B?

Cpenn NmO3BOHOYHBIX KMBOTHBIX HM3BECTHBI CIydaW 3apa3HOro paka: TPaHCMHC-
CUBHAs BEHEpUYECKas ONyXoJib CO00aK, Mepeaascs IOJOBbIM NyTEM, U
JULEBas ONyXOJb TAaCMAaHUMCKOTO JbSBOJIA, IMEPEHAOIIASCA IPU  YKyCax.
[Ipennioxute mMepbl o OOpbOE C 3apa3HbIMU BUJAMHU paka, MPUMEHUMBIE IS
YEJIOBEUECKOW TMOMYJIAIMU, B Cllyyae IOSABJICHUS TaKOBBIX y 4YenoBeka. Kakopa
MpUYMHA TOSIBJICHUS 37I0KaueCTBEHHBIX onyxoei? Kakue gakTopsl okpyxkaromien
CpeIbl MOTYT YBEJIMYMBATH BEPOSTHOCTH MOSBICHUS 3JI0KAY€CTBEHHBIX OMyXOJICH?
Ha3zoBure 0CHOBHBIE CBOMCTBA PAKOBBIX KIIETOK.
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N3BecTHO, uTO Oemnble IBETKH Yy (ualku — peneccuBHbd Mpu3zHak. C OAHOrO
pacteHusi ¢uanku ¢ (HUOJETOBHIMU LIBETKAMU B3SUIM JIMCT, CJAENIAJd M3 HEro
KYJIbTYPY PACTUTENBHBIX KJIETOK, PA3MHOMXHUIIH, ITOCJIE YETO CO3AJM YCIOBUS IS
pereHepalyi HOBBIX PAacTEHUN M3 KyJbTYpbl KJIETOK. MOJo/ble pacTeHus ObLIH
BBICA)KEHbl B TOPIIKM C IIOYBOM, TJ€ OHM YCIEIIHO 3alBEJId, IIOCJIE YEro
HKCIIEPUMEHTATOPhI OLICHWIN Pa3iuyusl B UX (peHotune. BripaiieHHble pacTeHus
HECKOJIbKO OTJIMYajach APYr OT Apyra 1o pasMepam, 4uciy JucTbeB. Cpear BHOBb
00pa30BaHHBIX PACTEHUN OOHAPYKIJIM HECKOJIBKO 0CO0€i ¢ OelbIMH IBETKAMHU.
OObsicHUTE, YeM MOTJU ObITh OOYCIOBJIEHBI pa3inyus B (DEHOTUIIE y MOTOMKOB
OJIHOTO pacTeHus. YeM MOKeT ObITh 00YCIIOBJIEHO MOSBJICHUE OEJIbIX IIBETKOB MPHU
MOJIOBOM Pa3MHOXKEHUU (uaiku?

N3BECTHO, YTO KOMILJIEMEHTAPHBIE LENMU HYKJIEHMHOBBIX KUCIOT aHTUIAPAILIIETbHBI
(5' xoHly B omHOM 1enu cooTBeTcTBYyeT 3' koHen apyroil nenu). CunHTes
HYKJICMHOBBIX KHCIIOT HaunmHaeTcs ¢ S5' koHima. PubGocoma newkercs mo mPHK
B HarpaBjieHun oT 5' K 3' koHy. ['eH MMeeT KOIUPYIOIIYI0 M HEKOAUPYIOLIYIO
obnactu. Koaupyromast 06;1acTh TeHa Ha3bIBAETCSl OTKPHITON PAMKOW CUUTHIBAHUS.
@parMeHT KOHI]Aa I'€HAa HMMEET CIEAYIOLIYIO0 IMOCIJIEI0BATEIBHOCTh HYKICOTHUIOB
(HUKHSS TIeNb MaTpyUyHasl (TpaHCKpUOUpyemast)):

5-LILITITUTALITATTT TTAAALILL-3'
3-TUTAHATATILLTLILIALTTTIT-5"

Onpenenure BEPHYIO OTKPBITYIO PAaMKy CUYUTBIBAaHUS W HAWJIWTE IMOCIEI0Ba-
TEIHLHOCTh AMUHOKHCIIOT BO (hparMeHTe KOHIIAa MOJUTIENTUAHON 11enu. OObICHUTE
MOCJIEIOBATEIbHOCTh pEIICHUS 3adaud. s pemeHus 3aJayd  HCHOJIb3YWTE
TaOJIMIly TeHeTHYecKoTo koja. [Ipu HanmMcaHuM HYKJIEMHOBBIX KUCIIOT yKa3bIBalTe
HANpaBJICHUE LETIH.
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I'enernuecknii kog (MPHK ot 5' k 3' koHIy)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHME OCHOBaHHE
Y L1 A I
®en Cep Tup Inc v
v OeH Cep Tup [uc 0
Jlei Cep — — A
Jlei Cep — Tpu I
Jleit ITpo I'uc Apr Y
Jleit ITpo I'uc Apr I
1 Jleit ITpo ['nH Apr A
Jlen IIpo I’ Apr I
Nne Tpe AcH Cep 4
A Nne Tpe AcH Cep L1
Nne Tpe JIns Apr A
Mer Tpe JIns Apr I
Ban Ana Acn ['nn v
r Ban Ana Acn ' 0
Ban Ana 'y ['u A
Ban Ana ['ny ['nu I

29

IIpaBuia moJsib30Banust Tadanuei
IlepBblil HykJ€oTHA B TpuILieTe OepE€Tcsi W3 JEBOTO BEPTUKAIBHOIO psija,
BTOPOM — H3 BEPXHEro TOPU30HTAJIBHOIO psAla U TPETUM — U3 IIPABOro
BEPTUKAJIBbHOIO. TamMm, TIae IIepeceKyTCcs JMHUH, HIAyIIME OT BCeX TPEX
HYKJICOTHUJIOB, U HAXOAUTCSA UCKOMasi aMUHOKHUCIIOTA.

VY nTHL reTeporaMeTHbIM SIBIISIETCA JKEHCKUM noul. [1pu ckpenBaHuy KOpUYHEBOM
caMKu 0€3 XOXOJKa M 3€JIEHOr0 camila ¢ XOXOJKOM BCE MOTOMCTBO IOJYyYUIIOCH
ennHooOpa3HbIM. [Ipu ckpemmBanun 3en€HON CaMKU C XOXOJIKOM M KOPUYHEBOTO
camiia 0e3 X0XO0JIKa B IIOTOMCTBE MOJIYYHJINCh KOPUUYHEBbIE CAMKH C XOXOJIKOM U
3es€HbIle caMIbl ¢ XOXOJIKOM. CocTaBbTe CXeMbl CKpenBaHui. Ormnpeznenure
TeHOTHUNbl, ()EHOTUIIBI M TMOJI MOTOMCTBAa B JBYX CKpemuBaHUsX. OObscHHUTE
(beHoTUnMYeCKoe paciliereHre BO BTOPOM CKPELIMBaHUH.




