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JK3aMeH NPOMEXYTOYHOro ypoBHS
Mo eCTeCTBEeHHbIM HayKaMm

COBETbI AJ1A COAYUN SK3AMEHA

[ocTnyb nydiero pesynsrata NOMOryT HECKONIbKO COBETOB:
¢ BHMMaTenbHO npovnTante BCe UHCTPYKLUUWN.
e YyTanmte BONPOCHI BHUMATENBLHO.
e [lepen Tem, Kak BbiOpaTb UM HanucaTb OTBET, NOAyManTe O CaMOM OTBETE.
e Y6eauTech, YTO Bbl MPOYMTanyM BCO MHGOPMAaLMIO MO BOMPOCY.

¢ B xone ak3ameHa Bbl MOXETE NOSib30BaTbCs NIMHENKON U KalnbKyJATOpPOM, €CJ1I1 OHU
NOMOTyT BaM OTBETUTb Ha BOMpPOC.
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[lns oTBeTa Ha Bonpockl ¢ 1 Mo 5 ncnonbayiTe NPUBEAEHHYIO HKE MHGOPMaLWIO, a Takke
CBOW 3HaHMS MO ECTECTBEHHLIM HayKaM.

Mpoun3BoAcTBO KNEHOBOro cupona

lLitat Hblo-Mopk sBRsSieTCS OOHMM W3 Bedylyx NpoussBoguTernei
KNEeHOBOro cupona. AToT NPOLLeCC HaYMHAETCS C YCTaHOBKM Xernobka B KMNEH.
Cok (cnagkas Boga) nocTynaeTt B cOopHble BEOpa. 3aTem COK nepenusaioT
B KacTplonu U HarpesatoT AN TOro, YToObl YMEHbLUUTbL CcoAep)KaHne BoAbl
B COKe U NomnyynTb 6onee KOHLEHTPUPOBAHHBIN KINEHOBbIA CUPOT.

Ha npuBenéHHbIX HWke ¢hotorpadumsax nokasaHo, Kak COK cobupatloT B
BEJpa N HarpeBatoT B TPEX KACTPONAX Ha OTKPbITOM OrHe.

C6op coka HarpeBaHue coka
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Pasmectnte cooTBeTCTBYOWME Anarpammy Yactuy, (06o3HavyeHHyo OyKBOM) U onucaHune
ABWKEHUS YacTuL, B Suenkax Huxe, 4ToObl Moka3aTb pacnosioXeHe YacTuL, U XxapakTtep
nXx ABWxXeHus npyn gobaeneHnn TensioBon aHepruu. [1]

BapuaHTbl gMarpamMmbl YacTul, BapuaHTbl onucaHnsa ABMXKXEHUS YacTul
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Utobbl COK cTan cupornom, ero Heobxoammo HarpeBaTb B TeYeHue
ANUTENbHOro nepuoaa BpemeHn. Ha npuBeg€HHOM HuXKe rpadmke nokasaHa
B3aMMOCBSI3b MexXay TemnepaTtyponl M BPEMEHEM HarpeBaHWsA COKa Hapg,
orHém. Toukn X 1 Y npeacTtaBnsitoT TemnepaTtypbl CoOka B pasHoe BpeMmsi.

BnusiHne BpeMeHU HarpeBaHUs Ha TeMnepaTypy coka
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Kakoe yTBepxaeHvne onvcbiBaeT TeMnepaTypy Y KNHETUYECKYHO SHEPIMIO YacTUL, B COKe
Npu HarpeBaHWM coka OT TOYKM X OO TOYUKM Y?

A TemnepaTypa n KNHETUYECKAsA SHEPIUSl OCTalOTCA B6e3 M3BMEHEHUN.
B Temnepatypa octaércsa 6e3 UaMeHEHNIN, KNHETUYECKAsA SHEPINSA YBENNYNBAETCS.
C TewmnepaTypa yBeNMYMBaETCS, KUHETUYECKAsH IHEPrns ocTaétca 6e3 n3MeHeHUN.

D Temnepatypa u KMHETUYECKas SHEPTUsI YBENUYMBAIOTCS.
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Ha npuBegéHHOM Hmxe rpaduke nokasaHO, Kak C TeYEHUEeM BpPEMEHU
N3MEHSIETCS MNOTHOCTb COBpPaHHOM XMOKOCTUM MPWU HarpeBaHUMK KIEHOBOO
CoKa Ans MnonyyeHus KNeHoBoro cupona. [Ons npurotoBrneHua 1 rannoHa
cupona Tpebyetcsa 40 rannoHoB coka.

BnusiHue BpeMeHun HarpeBaHUA Ha NJNIOTHOCTb
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Yyaliemycs fatoT ABa HEMaPKUPOBAHHbIX 5-MUnnmMnnTpoBbix o6pasua, 0auH 13 KOTOPbIX
— KINEHOBbIN COK, a APYron — KreHoBbIM CUpon. YunteiBas MHopmaLumio Ha rpaduke,
Kakoe AoKa3aTenbCTBO Jyylle BCEro otnnyano 6bl KNeHOBbIN COK OT KNEHOBOro cupona?

A Ob6paseu ¢ 6bonblen maccon npeacraBnsieT cobon KIEHOBLIN COK.
B O6pasey ¢ MeHbLLEN Maccon NpeacTaBnseT cobom KNeHOBbLIN COK.
C O6pasey c 6onbwnm 06bLEMOM NpeacTaBnaeT cobom KNeHOBbIN COK.

D O6pasey c 6onbLue NNOTHOCTLIO NpeacTaBnsAeT cobOoNM KNEHOBbIV COK.
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KneHoBbIM cupon, MOfyyYeHHbI W3 KIEHOBbIX [OEPEeBbEB, Hepeako
Ha3blBalOT HaTypanbHbIM KMNEHOBbIM CUPOMNOM. [loMMMO HaTypanbHOro
KNEeHOBOro cnpona, Ans UCrnornb3oBaHUs B KyNMHapUM N B KA4eCTBe HaYMHKK
NPOU3BOAAT U UCKYCCTBEHHbIN KITEHOBbLIN CUPON. VICKYCCTBEHHBIN KITEHOBbLIN
cvpon obpabaTbiBaloT C LEenbio MMuTauumn BKyca U TEKCTYpbl HaTypanbHOro
KNeHoBoro cnpona. Ha npuBegéHHbIX Huke dooTorpadomsix nokasaHbl aTUKETKN
Ha Tape ¢ obonumn B1ngamm cupona.

JTnKeTKa cupona 1 JTuUKeTKa cupona 2
~ %)
nIdI.I.I,EBOH CcCOoCTaB g m OpuzuHa]Z
5 nopumit B KOHTENHEpe £ g cupon
Pasmep nopuuun Ya yawkm (60 mn) §[ 3 He ucnons3oBatb MukposonHoByio nevk
35

nMu.leBOﬁ COCTaB 0Q61ém Ha nopuyio_%DV*

Pasmep nopuuv ¥ vawk (60 1)  Beeroxupa Or 0%
Mopumii 12 e oo =

|
O6BbéM Ha nopuuio_
kanopun 200

Hatpuit 120 mr 5%
LR N ./

Kanopuii 210
% CyTo4Hasi Hopma* * MpoLeHT cyTouHoii Hopusi (DV)  Beere yrmeaoaoa 52r 17%
S e et
OCHOBaH Ha aneTe Ha 2000
Bcero xupa Or 0% anopni Caxap 32
Hatpuun 7 mr 0% Benok 0 r
Kan M ﬁ 1 5 O M r 4 % Oxnaxgenye e TPeGYercs + He ynoTpeGns, ecnit HapyLieHo W OTCYTCTBYeT BHYTPeHHeS yIneTee

WHrpeauneHTbI: KykypysHblil
CMpON, KYKypY3HbIiA cupon

C BbICOKUM COfiEpXaHneM
(bpyKTO3bI, BOAA, LIENON03Has
kamezb, HOKEHbI caxap, Coflb,
HaTypanbHbIA U UCKYCCTBEHHBIN
apomatuaatop, 6eH3oat

HaTpus ¥ copbrHoBas kucnota
(koHCepBaHTb), rekcameTacocdar
Hatpus. (595-38)

Bcero yrneBogoB 53r 18%
Bcero caxapa 53 r
BenokOr 0%

Bnarogapum Bac 3a Belbop 3Toro
HaTypanbHOro, 3KONOrM4yHOro NpoayKTa.

KaJ'IbHI/IVI 2% *» Xene3o 8%

* % [HeBHOW HopMbl (DV) roBopuT BaMm, Kakow Bknaj B
€Xe[HEBHbI paLMOH BHOCUT TO UIK MHOE NUTaTenbHoe
BELLECTBO B nopuuu. B 06LmMx pekoMeHbaumsax no nutaHumio
ynomuHatotcest 2000 kanopwi B AeHb.

&

WHIPEOAUEHTDI: ‘-IVICTbIVVI KNEHOBbLIV CUPOT
BE3 IMIOTEHA | YACTbIN OBBLEM 10 XMUOKNX
YHUNN (296 mn)

Kakoe yTBepxaeHne obbACHAET, noYemy cupon 2 SBNSeTCS UCKYCCTBEHHbIM KINEHOBbIM
CUPOMNOM 1 NpeacTaBnsaeT cobon CUHTETUYECKUIN MaTepran?

A B paamepe nopuum cnpona 2 cogepxmtca 6onblue nuTaTesbHbIX BELWECTB U Karnopun,
4Yyem B pasmepe nopumu cupona 1.

B B Tape c cuponom 2 cogepxutcst bonblue pasmepoB NopLmu, YeM B Tape C cuporom 1.

(@]

Cwupon 2 He TpebyeT oxnaxaeHus.

D WHrpeaveHTbl B cupone 2 BKIYaT NPUPOAHbIE PECYPCbl, KOTOPbIE BbINN XUMUYECKM
o6beanHeHbI Anst NonyyYeHns cupona.
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KneHoBbIN cvpon, Kak HaTypanbHbIW, Tak N UICKYCCTBEHHbIW, UCMNOSb3YeTCA
B KayeCTBe HauMHKU Ons 6nuHoB. BAvHbI MOXHO NPUrOTOBUTb, KOMOMHMPYS
WHrpeaneHTbl. B Tabnuue HuWXe npuBedeHa HekoTopas WHdopmauus o

NnpUroToBIiEHNN GnvHoB.

Mopsaok npuroToBneHust 6rMHoOB

dtan

[Job6aBneHHble NHrpeam-
eHTbI

HabnoaeHuns

. CmeluanTe cyxue UHrpeaneHThbl B
MUCKE.

Myka

Conb

Caxap
MNMuwesasa coga

Benble BelecTBa HaxoOATCS B
MUCKe.

. [JoGaBbTE B MUCKY Xunakue
WHIPEanEeHTbl U NepemellanTe,
YTOGbI NPUrOTOBUTL TECTO.

Anua

BaHunbHbIN KOHUEHTpAaT
PactntenbHoe macno
Morsnoko

Benoe BelecTBO NpeBpaLlaeTca
B )XMOKOCTb, @ B TecTe
obpasyoTca maneHbkne
Ny3bIPbKW.

. MepenenTte Tecto ansa 6GnnHoOB Ha
ropsidyto CKOBOPOAY W HarpesauTe B
TeyeHune OBYX MUHYT.

Het

Bepx 6nvHa octaetcs 6enbim,
nosiensieTcs 6onbLue Ny3bipbKOB.

. C nomMoLubto Nonatkv nepeBepHUTe
6nuH 1 HarpesaiiTe ero B TeYEHME
[ABYX MUHYT.

Het

BepxHsas YacTb nepeBEPHYTOro
OGnnHa MeeT KOPUYHEBDIN LIBET.

. CHUMUTE OnKH C orHs.

Het

BepxHss U HUXKHAS YacTy brivHa
NMET KOPUYHEBBIN LIBET, a
cepeanHa — 6enas n TBEpaas.

Ha npuBeaéHHbIX HUXKe KopobKkax AatoTcs KpaTKne OnMcaHnsi HEKOTOPbLIX AeNCTBUN
MO NPUroTOBNEHMIO BNMHOB. YKaxuTe B OTBEAEHHOM HIDKE MECTE pe3toMUPOBaHHOE
Aencteme, 06o3HauYeHHoe ByKBOW, BO BPEMS KOTOPOro Npoun3oLLIia XMMUYeckas peakuus.

PesomMupoBaHHbIe AeUCTBUA

HobaBkTe B MUCKY
CyXue UHrpeaneHThbl 1
nepemeLuanTte

[obasbTe B MUCKY
XWUOKNE VHTPEOVEHTHI U
nepemMeluanTte

Pasorpeinte cmech Ha
ropsiyen ckoeopoae

A

0O6o06LleHHana cTagus, BKnovaroLlas
XUMUYECKYIO peakumio:

O0ObsCHMTE, Kak HabrnoaeHNs 3a NPOLLECCOM MOTYT CINYXWUTb CBMAETENbCTBOM TOrO, YTO

XMHn4yeckasa peakuma npomsoLusa MMeHHO BO BpeM4A YKa3aHHOro BamMmum nencTeus.

[1]
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[ns oTBeTa Ha BOnpockl € 6 N0 9 ncnonb3ynTe NPMBEOEHHYIO HUXE MHopMaLUmto, a Takke
CBOW 3HAHWNS NO €CTECTBEHHbIM HayKaMm.

Fopa Jlanenn v negHuk Jlanenn

Ha dotorpadumax Hwxke nokasaH negHuk Jlavenn B 1901 n 2011 rogax.
Jlegnuk Jlanenn pacnonoxeH B ropax Cbeppa-HeBaga B KanudgopHun u
HaxoauTca B npedenax MocemuTcKoro HauMoHanbHOro napka. JlegHuku
ABMSIOTCHA YyBCTBUTEMNBbHBIMWU MHAMKATOPAMN U3MEHEHMI KNumarTa.

lFopa Jlanenn v negHuk Jlanenn, aBryct 1901 ropa

o ,&"\‘h
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Kakon npouecc B KpyroBopoTe BOAbl SABMISIETCH NPUYUHON U3MEHEHUS pa3Mepa fiefHuKa
TNanenn?

A KoHOeHcauusi BoOAsHOro napa us atmMocdepbl
B TasiHMe nbaa c NOBEepPXHOCTU NedHuKa
C BblNageHWe 0CcaaKoB CHera Ha BepLUMHE NneaHuKa

D wucnapeHue Boapbl M3 BriManexalumx necos

Hekuin yyawmncs yteepxgaet, 4to B nepuog ¢ 1901 no 2011 rog neaHuk Jlanenn
N3MEHUICH B pa3mepax M3-3a NOBbIWEeHMS rnobanbHblix Temnepatyp. Kakon
BOMpPOC, 3alaBaeMblil B X04e UccrneaoBaHns, kacaeTcs oaktopa, KOTOpbIW Bbi3Bas
nepBoHavanbHoOe NoBbiLeHMe rnobanbHbIX Temnepatyp?

A Kak nocagka 6onbluero KonvyecTsa AepeBbeB NoBnusana Ha rnobanbHyto
Temnepartypy?

B Kakoe BnvsiHMe nameHeHus NegHUKOBOrO NbAa okasanu Ha rnobanbHble
Temneparypbi?

C Kakoe Bpems roga 6ornbLue Bcero noBnusAno Ha rnobanbHyo Temnepatypy?

D Kak cxuraHue nckonaemMbix BUAOB TOMMMBA NOBNMANO Ha rnobanbHyto Temnepatypy?

JlegHukoBbIV NéQ HarpeBaeTCs He Tak, Kak OTKPbITble y4acTku cywmn. O6bsacHUTe, Kak
3TO cnocobCTBYET NOCTOSAHHOMY M3MEHEHUI0 pa3mMepa negHvika Jlanenn u, ckopee Bcero,
NPUBEAET K NOTEMNMEHNI0 MECTHOTO Knumarta. [1]
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Ha npuBea&HHbIX HUXKE CxeMax yKasaHa HekoTopasi MUHpopmauus 0 negHuke
JTanenn n 06 nameHeHnn rmobanbHoro yposHs mopsi ¢ 1900 no 2020 rog.

Cxema 1: MNMpoueHT nnowaan negHuka Jlanenn ¢ 1903 r.
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Cxema 2: Mmob6anbHoe nameHeHue ypoBHsi mopsi ¢ 1900 no 2020 rr.
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Mcnonb3ynTe gokasatenbCcTBa U3 CXem U CBOU NO3HaHWs B 061acTn eCTECTBEHHbIX HayK,
4yTOObI BbIOPATL OOHO OAHO YTBEPXKAEHUE B Ka)xOou Tabnvue n ykasaTb:

® Kak M3MEHEHMS Nnowaan noBepxHOCTU NeaHNKa BMUSIOT Ha rmobanbHbIi
YPOBEHb MOpS

® OJHO OEeNCTBMNE, KOTOPOE NyyLle BCero cMardusno 6ol aToT adodekT, ecnu Obl
yKasaHHble Ha cxemax 1 1 2 TeHgeHuum npogormkanuce 1]

BnusHue nnowaam NnOoBEpPXHOCTU
negHuKa Ha rnob6anbHbIN YPOBeHb MOps

Mnowaab NOBEPXHOCTM NeaHuKa
yBenuuMunach, a rnobarnbHbIN
ypOBE€Hb MOPSI NMOHM3NICS

[nowanb NOBEPXHOCTU NeaHnKa
yBenuyunach, u rnobanbHbIN
ypoOBEHb MOPS YBENUYNICS

Mnowanb NOBEPXHOCTM NeaHNKa
yMeHbLUMMach, a rmobanbHbIv
YPOBEHb MOPSA YBENUYMNICA
Mnowaab NOBEPXHOCTU NegHMKa
yMeHbLUMMnachk, a rnobanbHbIN
ypOBEHb MOPS NOHU3UIICS

MepbI MO CMAr4YeHUIO NocneacTBumn

MocaanTb oepeBbsa BOKPYr BCEX NIeQHUKOB,
YyTOObI 0OEecnevYnTb TeHb OT COMHLA.

MNoBbICUTbL TeMmnepartypy okeaHoB AnAd
yBENMN4YEeHna ncnapeHnda noBepxHoCTu
OKeaHa.

HakpbITb BCE NTEAHUKN TEMHbIM
MaTepuarnom, YToObl OCTaHOBUTb
M3MeHeHne nnowiaan negHMKoBoOn
NoOBEPXHOCTW.

MocTpouTb Mopckue gambbl B4OMb
NPUBPEXHBIX PANOHOB, YTOObI
npeaoTBpaTUTb HAaBOOHEHUS.
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[ns otBeTa Ha Bonpockl ¢ 10 no 13 ncnonbaynTte NpMBELEHHYIO HUXE MHOPMaLnIO,
a Takke CBOW 3HAHWUSA NO eCTECTBEHHbIM HayKaMm.
3kocuctema osepa dpu

ltaT Hbto-Mopk rpanmunt ¢ o3epom OHTapuo n osepom dpu. Os3epo
Opu — camoe menkoe u Ténnoe u3 Benukux o3ep. bnarogaps pasHoobpasuto
cpeabl obutaHna B 3pn obutaet bonblle BMAOB pbib, Yem B NtoboM gpyrom
n3 Benukux 03ép. 34ecb BCTpeyarTcsl Kak MeCTHble, Tak U MHBA3UBHbIE
Buabl pblb. HekoTopble MecTHble BMAbl pbld Cepb€3HO nocTpajany us-3a
3arpsisHeHus, gerpagauumn cpefbl 0butaHus, NosiBEHUs MHBA3MBHbIX BUOOB
N Ype3mMepHOoro BbINOBa.

Ha cxeme Hmxe nsobpakeHa nuiesas Lenb.

MuweBasn ceTb 03epa Apu

s

L-|epH0p0TbI1)'I OblvoK ManopoTbI OKyHb
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Benbit okyHb HoTponuc
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dUTONNAHKTOH 300MNaHKToH (He
(boTOCHMHTETUYECKNIA) POTOCUHTETUYECKINI)

(MacwTab He BblaepxaH)

10 [ns Kakon napbl OPraHM3MoB B 03epe Jpn XapakTepHbl KOHKYPEHTHbIE OTHOLLEHUSA?
A MenKopOoTbIA OKYHb M 300MSAaHKTOH
B Genbin oKkyHb 1 aTePUMHOBUAHbLIN HOTPOMNUC
C 4epHOpOTbLIN ObIYOK 1 MUaNN

D duTONNaHKTOH M 300MNaHKTOH
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B 6onee Ténnyto norogy B 03epe Opu BO3HUKAET HEratMBHOE SIBNEHue
— uBeTeHne BoOopoCren. ATU LBETEHME Bbi3biBAETCA Ype3MEPHbIM POCTOM
unaHobakTepuin  (PUTONNAHKTOH CUHE-3eNEHbIX BOAOPOCHEN), KOTopble
crnocobHbl BblpabaTbiBaTb TOKCWHbI, MPEACTaBMAKOLWME OMNACHOCTb Ans
300pOBbsI YerioBeKa M XUBOTHbIX. PaspactaHme aTux Bogopocnen cosgaér
Ha NOBEPXHOCTU O3epa TONCTbI KOBEP (UBETYLLMX BOAOPOCHEN), KOTOPbLIN
He MO3BONSET CONMHEYHOMY CBETY 4OCTMUraTb NOABOAHbLIX pacTeHuin. Ha goto
HWXXe NPeAcTaBneHo LBETEHME BOAOPOCIIEN.

KoBép cuHe-3enéHbIx
BOOOpOCHENn

Kakoi aprymeHT npaBuiibHO OMMCLIBAET, KaK LIBETEHNE BOAOPOCHEN MOXET NOBMUSATb Ha
nonynsuMm opraHM3moB B 03epe Ipu?

A

HekoTopble hoTOCUHTE3NPYIOLLME OpPraHN3Mbl HE NMOMyYatoT JOCTaTO4YHOMO
KOnMyecTBa SHeprum Ansi NPOU3BOACTBa MULLN.

Monynauns MMavnm He NocTpagaeT, NOTOMY YTO BMECTO Bogopocnen muaun éyayt
NUTaTbCA 300MAaHKTOHOM.

TOKCUHBbI npmuBeayT K yBEJTIMHEHUIO NonynAaumm MEerkopoToro OKyH4, MOTOMY 4TO
YBEJITMHNUTCA nonynauna atepuHoBMOHOIo HoTponuca.

[oHHas pbiba, Takas kKak YepHOPOTbI Bbl4oK, ByaAeT XuTb Brvke K NOBEPXHOCTH
03epa, YTobbl MTaTbCA (PUTONNTAHKTOHOM.
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BpegoHoe uBeTeHMe BOOOPOCNEN BbI3bIBAETCA MOBLILEHNEM YPOBHS
doccopa B 03epe. CunbHble BeCEHHME AO0XKAM NPUBOOAT K YyBENUYEHUIO
cToka ¢occopa ¢ depmepckux nonen. Okono 85% doccopa nonagaet ¢
npeanpuaTU cenbckoro xosamcrtea. K gpyrmm UCToYHMKaM ctoka gpoccopa
OTHOCSITCA OTCTOMHWUKW, ra30Hbl, NONS 4S8 rofibgha N OYNCTHBLIE COOPYKEHUS.

Ha Cxeme 1 HuXe npuBedeHa HekoTopas vHdopmaums o docdope B
o3epe Opu.
Cxema 1
KonunuectBo choccopa,
nocTynawLliero B 03epo Apu U3 peku
Mowmu, mapTt-aBryct 2020-2022 rr.

5 800

T - = =2020

© 700 — 2021

2 — 2022

4

8 600

T

=

o

o 5007

2

8 400-

o

= N A

8 300- =

'8' 4

o I

@ 200+ o=

(8] -

() V4

< 100- —

=

S -

z O I I I I
1 mapTa 1 anpens 1 mas 1 nioHs 1 nions 1 aBrycta

OeHb ropa

12 Kakoe yTBepxgeHune onmcbiBaeT npenckasyeMocTb ypoBHen hocgopa B 03epe Opu Ha
ocHoBe MHopmaumm ns Cxemo! 1?

A YpoBeHb (hocdopa B o3epe Ipu byaet yBennumatbes ¢ 0 o 100 B anpene n mae
Kaxgoro roga.

B Haubonbwun yposeHb choccopa B o3epe Ipu byaet HabnogatbCs B aBrycre.

C Kaxnablil rog B NEeTHNE MecsLbl KonmyecTBo dhocdopa, NocTynaroLero B 03epo dpu,
OyaeT NOCTOSAHHO MEHSATHLCS.

D B TedeHue cnenyowmx TpEX NeT ypoBeHb hpocdopa byaet npoaormkaTb
yBenunuymeatbcsa 00 6onee Yem 450 METPUYECKUX TOHH.
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Bopopasgen o3epa  O3pu  ABNSETCA  caMbiM - [YCTOHACENE&HHbIM
BogopasgenomMm B panoHe Benukux o3ép. Boga v3 Bogopasgena LWMPOKO
NCMNONb3yeTCH B CENTbCKOM XO3AUCTBE U NPOMbILLITEHHOCTU. MeCTHbIe pecypcbl
YAOBMNETBOPSOT CESTIbCKOXO3SAMCTBEHHbIE MOTPEOHOCTU KPYMHLIX PErMoHOB
Oraiio, MeHcunbaaHun 1 Hbto-Mopka.

B npuBeaéHHOM Hwxe Tabnvue CpaBHUBAETCA KOMUYECTBO BOAbI,
3abnpaemMon n3 NOBEPXHOCTHbLIX UM NOA3EMHbIX BOA ANS Pa3fMyHbIX Lenen
13 Bogopasaena o3epa Opu, MITH rannoHOB B AeHb (Mrann/aeHsb).

Boaa n3 Bogopasaena osepa dpu, UCnosnb3yemMas pasfniMiyHbIiMU
cektopamu — 2012 n 2015 rr.

KonuyectBo BOAHI, KonuyecTtBO BOAHI,
CekTop 3abpaHHoun B 2012 roay 3abpaHHou B 2015 rogy
(mran/pneHb) (mran/peHb)
ObLuecraenroe 206.03 220.20
BOLOCHabxeHne
[MpombIWwNeHHOCTb 189.17 198.26
Wppurauus 6.84 3.19
Kommepyeckue n
rocyfapCTBEeHHbIe 3.23 3.49
opraHusauunm

13 Kakon aprymeHT ny4lue BCEro OnNMChbIBAET BO3MOXHYH B3aMMOCBSA3b MEXay
notpebneHnem Boabl U €ro NOCNeaCTBUSAMUN AN 3KOCUCTEMbI 03epa Jpu B nepuog ¢ 2012
rno 2015 roa?

A YMmeHblueHMe KonnyecTBa BoAbl, UCMONb3yeMOWN 4S5l OPOLLEHUS, MOITIO NPUBECTU
K MOBbILLEHNIO YPOBHSA 03€pa, 3aTONMB 3KOCUCTEMbI BEPErOBON NMNHNN.

B CHwmxeHune obuiero BogonotpedneHmst Morno Obl NOBbLICUTL CTAbUITbHOCTL MECT
obutaHus pbib.

C VYBenuuyeHue Konm4yecTsa BoAbl, UCMONb3YEMON B MPOMbILLNEHHOCTW, MOFMO Obl
YMEHbLLNTb KONNYECTBO 3arpsA3HSAIOLLMX BELLIECTB, BbiOpackbiBaeMblXx B BOAOpa3aern.

D YsenuueHue obLiero notTpebneHns BoAabl MOrno 6bl MPUBECTM K CHUMKEHWIO YPOBHS
03epa, YTO HeraTMBHO NOBNMANO Bbl HA NPUBPEXHbLIE OPraHN3MbI.
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[ns oTBeTa Ha Bonpockl ¢ 14 no 18 ncnonb3ayinTe NpUBEOEHHYIO HKE UHOPMALMIO,
a TakXKe CBOM 3HaHUS N0 eCTECTBEHHbIM HayKaMm.

HabnropeHue 3a KOnutepom

XoTta Teneckon u3obpén He [lanuneo lanunen, B 1609 rogy OH
BHEC B HEro 3HayuTesNlbHble YNyYlWEeHUs M YCOBEPLLUEHCTBOBAHUA. JTOT
YyCOBEpPLUEHCTBOBaHHbIA Teneckon no3sonun lanuneto Bectn HabnwogeHus
3a JlyHon, a Takke 3a 4YeTbipbMsl KPYMHENWWMMM CNyTHUKaAMKM, KOTOpble
BpaLuatotca Bokpyr KOnutepa. B HacTosiwee Bpems ans 6onee getanbHbIX
HabnogeHnn Hawen COMHEYHOM CUCTEMbI MCMOMb3YHTCA KOCMUYECKue
annapaTbl U KOCMUYECKNE TeNecKonsbl.

HekoTopble OaHHble O 4YeTblpex KpynHemwmx cnyTHukax HKnuTtepa
npuBeaeHbl HWxe B Tabnuue [aHHbix 1.

Tabnuua gaHHbIX 1

N CpepHee
Ha3BaHue dkBaTopuanbHbIN

CVTHUKA Macca (kr) nameTp (k) paccTosiHue Oo
y A P KOnutepa (km)

Mo 8.93 x 1022 3.63 x 103 4.22 x 10°

EBpona 4.80 x 1022 3.14 x 103 6.71 x 10°

aHnmen 1.48 x 1023 5.26 x 103 1.07 x 10°

Kannucto 1.08 x 1023 4.82 x 103 1.88 x 10°

HekoTopble gaHHble 0 JlyHe npuBeaeHbl Hxe B Tabnuue [JaHHbix 2.

Tabnuua gaHHbIX 2

- CpepHee
AKBaTopuarnbHbINA
Macca (kr) paccTtosiHue ot
AvameTp (k) 3emnu (km)
7.35 x 1022 3.48 x 103 3.83 x 10°
Ctp. 16 'qA JIEE



14 Ha npuBeaéHHOM Hxe MaclwTabHoM Moaenu NpeacTaBneHo cpeaHee paccTossHNE Mexay
3emnén u JlyHon. Toukn B 3TOM MOAEeNN OTpaxatoT NONOXeHUs HebeCHbIX 06 LEKTOB.

° °
JlyHa 3emnis

Kakas mogenb nydwle Bcero npeactaBrnsieT cpeaHee pacctosHue mexay Konutepom um
EBponon, ecnn HapncoBaTb €€ B TOM e macwTtabe, 4To n mogens 3emns-JlyHa?

A : :
° °
EBpona Onutep

KOonutep

Onutep

D I I
° °
EBpona KOnutep

HasBaHus cnyTHuKoB u3 Tabnuus! JaHHbix 1 u Tabnuuypkl [aHHbIX 2 NPUBEAEHbLI HUXE.
Pa3smecTtnTe nx HasBaHusi B nopsgke OT HanbornblUen Macchbl 4O HAMMEHbLLUEN MacCChl.

CpaBHVITe JKBaTopmarsbHble AMaMeTPbl CNYTHMKOB C NOPAAKOM UX Macc.

HasBaHus cnyTHMKOB Macca
" jmm-==-------------;  CaMble
° o ...._____.__! KpynHble
EBpona : 5
MaHumen 5 :
Kannucto E E
Mbl
Mywa | Camble
-------------------- Marnble

[1]
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CnyTHMKM ecTb Yy MHOrMx nnaHer Hawen ConHeYHoOM CUCTEMBI.
paBUTAUMOHHOE B3aMMOOENCTBME MeEXAY [MfaHETOM U €€ CNyTHUKOM
YAEPKMBAET CNYTHUK HA OTHOCUTENBbHO NOCTOSIHHOM OpbuTe BOKPYT MiaHEThI.

Ha Cxeme 3 Hnxe npusegeHa Hekotopas WHgopmauma o Konutepe un

CatypHe.
Tabnuua gaHHbIX 3
CpenHee

opbutanbHoe paBMTaUMOHHOE
MNnaHeTa CnyTHUK pacctosiHne ot BO34eNCTBME Ha

CnyTHUKa Ao cnyTHuK (N)

nnaHeTbl (KM)
tOnutep No 4.22 x 10° 6.3 x 1022
CarypH OHuenan 2.40 x 10° 7.3 x 10"

16 Kakown aprymeHT ob6bsacHaeT, nodemy SHuenag ucnbitbiBaet 6onee cnaboe, 4yem Mo,
rpaBUTALMOHHOE BO3LAENCTBUE MITaHETbI, BOKPYr KOTOPOW OH BpaLLaeTcs, XOTa QHuenas
HaxoguTca 6nvxe K nnaHere?

A rpaBVITaLI,l/IOHHOG BO3eNCTBUE MMaHeTbl Ha CNYTHUK 3aBUCUT OT MarHMTHOIo non4d
NnnaHeThbl.

B [paBuTauMoOHHOE BO3OENCTBUE NITAHETbl HA CMYTHUK TaKoe e, Kak rpaBUTaLMOHHOe
BO34eNCTBME CMYTHUKA Ha MIaHeTy.

C W3-3a ckopocTu JHuenaga BO3HUKAET KUHETMYECKas 9Heprus, KoTopasi yMeHbLuaeT
cuny TaroteHus CatypHa.

D Maccobl nnaHeTbl 1 €€ CnyTHUKa BNUSAKOT Ha rpaBUTaLMOHHOE BO3OENCTBUE,
OKa3blBaeMoe MraHeTon Ha CNyTHUK.
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B npuBeaéHHoM HMXXe Mmogenu npeacrasneHa HekoTopas nHpopmaumsa od

Mo n KOnutepe.

Op6uTbl Mo 1 FONuTepa

CornHue

N
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<
9
A
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17

(Macwrtab He BblaepxxaH)

OavH 13 yyawmxca yreepxaaet, yto CorHue okasbiBaeT rpaBuTaumMoHHOE BO3OeNCTBUE
Ha KOnuTep, HO He Ha MNo. HanuwuTe, nogaepxuBaeTte N Bbl 3TO YTBEPXAEHUE UMK He
cornawaetecb ¢ HAM. OBOCHYNTE CBOE MHEHME C NMOMOLLbIO A0Ka3aTeNbCTB U3 MOLENN
«Opbumsi Mo u KOnumepa» n cBOMX NO3HaHMN B 061acTN eCTECTBEHHbIX HayK. [1]

MNoopepxmsato

He cornawatoch

ObocHoBaHue:
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B 2023 rogy 6bin 3anyuweH kocmudeckun annapat Jupiter Icy Moons

Explorer (JUICE) ansa nccnegoBanusa KOnutepa n TpEX ero CnyTHUKOB. JTOT
annapaT Ha4yHET cobupaTtb gaHHble B 2031 rogy, npy 3TOM OXMOAETCs, YTO
MUCCUS NPoannTCa BoceMb net. E€ rmaBHas 3agjaya — 6onblie y3Hatb 06
YCNOBUSIX CYLLLECTBOBaHMS KaXOoro CnyTHMKA, a Takke O ero BO3MOXHOCTAX
no nNogaepXaHuio XMBbIX OPraHN3MOB, NPOSieTarLWMX MUMO.

Mpun nnaHnposaHun n cosgaHnm JUICE y4éHble JOMKHbI Oblnin CTPEMUTBLCA

K JOCTMXKEHUIO Lienen MMCccum mn Y4nUTbIBaTb KakK KpUTEPUN, TaK N OrpaHNYEeHNA.
LleJ'II/I MUCCUN NePEHNCTIEHbI HNXKE.

CobpaTb gaHHble 06 okeaHN4eCcKknx neasHbix cnyTHUKax Kannucro,
EBponbl n MNaHnmeaa.

YCTaHOBUTL, €CTb N1 BOAA NO4 NOBEPXHOCTLIO CMYTHUKOB.

N3yunTtb marHuTHble nons MaHumena n Kannucro.

HaHecTun Ha kapTy Tonorpaduyeckyo NoBepXHOCTb CnyTHUKOB KOnutepa.
Wccneposatb BepxHUe crion atmocepsbl aHumena n Kannucro.

MpoBecTn Nonck gokasaTenbCTB NOTEHUMAaNbHO obuTaeMon cpeabl Ha
KOnutepe.

18 YT106bI YCNELWHO 4OCTMYb CBOMX Lienen, y4€Hble, KOTOpble NAaHMpoBanu u
paspabaTbiBanun Mmccuo KocMmmndeckoro kopabnsa JUICE, oomkHbl 6binm pewnTb
cnegyoLyto npobnemy

A KpuTepuin, cornacHo KOTOPOMY KOCMUYECKMIA annapaT OyaeTt cobmpaTtb BoAy M3-nog,
MOBEPXHOCTU CMYTHUKOB

B KpuTepui, cornacHo KOTOPOMY KOCMUYECKUIA annapaTt CMOXET BbIMOSHSATb HECKOIbKO
3agad

C orpaHu4yeHmne, cornacHo KOTOpoMy BCe HEOOXOaMMble AaHHbIe OOMKHbI OblTb COBpaHbI
k 2031 rogy

D orpaHunyeHne, cornacHo KOTOPOMY Ha COOp AaHHbIX BAMSET HAKMOH OCY BpaLLeHUs
Onutepa
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[ns otBeTa Ha Bonpockl ¢ 19 no 23 ncnonb3ynTte NpUMBELEHHYIO HUXE MHOopMaLnIo,
a TaKkke CBOW 3HAHWUSA NO eCTECTBEHHbLIM HayKaM.
Cucrembl OpraHoB 1 peakuum
®yTHONMCT Ha norne no-pasHoOMy pearnpyet Ha pasapaxutenu. CKoopanHu-
pOBaHHbIE peakLMn SBMSIOTCS pesynbraToM CnaXeHHoW paboTbl cuctem opra-
HM3Ma Urpoka. ATu peakLmmn npegHasHavyeHbl Ans Toro, YHTobbl NOMOYb OpraHM3my
NnoAAepK1BaTb rOMeOCTas, U ABNATCA NPUOBPETEHHBIMU HaBbIKaMK UrpoKa.

P>
(7 Cepnue

(MacwTab He BblgepxaH)

19 TpeHep nrpoka Bcerga CTPEMUTCA 3aCTaBUTb BCEX YY4ACTHUKOB paboTatb BMeCTe
eanHon KomaHaou. rpok yTBep)KaaeT, YTO opraHmM3M YeroBeka AeNCTBYET aHanormyHo,
NOTOMY YTO TESI0 COCTOUT N3 B3aMOLENCTBYIOLMX cucTeM. Kakoe JoKka3aTenbCcTBO
noaTBepXaaeT 3To yTBepXaeHue?

A KneTku B opraHname yenoseka cogepxar s4pa, KNeTouHyo MembpaHy 1 Bakyonu.

B OpraHbl B opraHn3mMme 4yenoBeka COCTOAT U3 pasfNYHbIX TUMOB TKaHEMN.

C Por, XenyaoK 1 KULWEYHUK SBNSATCSA OpraHamun NuLLLEBapUTENBbHON CUCTEMbI YENOBEKA.
D TkaHu MblLLEYHON CUCTEMbI MEPEMELLLAIOT CKENETHYIO CUCTEMY YenoBeka.
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B dytbone BpaTapb 13 KOMaHObl NPOTUBHUKA MblTaeTCs norMmatb UNu
3abnokmpoBatb M54, 4YTOObI He AaTb OPYron KOMaHge 3abuTb ero. 3To
AencTBue BKITOYaET B cebsi cepurto CKOOPANHUPOBAHHbLIX peakLuui B OpraHm3me
BpaTaps.

Peakumsa Ha npubnuxarowmmncsa may

1. May npubnmkaetcs
2. masa BnasaT mMsav

3. BuayanbHaga nHdopmaumsi
oTnpaBnsaeTcs B MO3r

4. Moar obpabaTbiBaeT
NMHopMaLMIO

5. Mo3r oTnpaBndeT KomaHay
MbILILLAM

6. Pykun xBaTatoT unm GnokmpyoT May

S
-<
S=-a

PasmecTtute anemeHTbl ¢ BykBamMun HXKe B NpaBUIbHON NOCNEA0BaTENbHOCTH, YTOObI
cMmopenupoBaTh TO, Kak aTa MHdopMauusa obpabatbiBaetca Bpatapém. [1]

NoBeneHye-
cKas peak-
ums

CeHcopHbIN
peuenTop

A B

MNepenaétca MNepenaétca

Ctumyn
n3 mo3sra B MO3r

Y



Ha npuBegéHHOM HMXe Moaenu NpeacTaBreH MepeHoC rasoB BHYTPU
MbILLEYHON KMeTkn B opraHuame dyTtoonmcta. CTPYKTypbl, MOMEYEHHble
3HaKoM X, npeacTaBnsAoT cobol opraHensbl B MbILLEYHOWN KNeTKe.

Mopenb nepeHoca Kucrnopoga u yrnekKmucnoro rasa

KpoBeHOCHbLIN cocyq

N>
AnbaeonsipHbiin|  CEPALY
MeLLoYeK B

Nérkom

KpoBb OT cepaua

>
KpoBb OT Kknetok KpoBb K kneTtkam
opraHusmMa . opraHusma
Jlérkne/cepaue

Mbiwya

MblweyHas kneTka

KpoBeHOCHbLIN cocyq

(MacwTab He BblaepaH)
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21

22

Kakas ctpoka B npvBea&HHON HxXe Tabnuvue COOTBETCTBYET Ha3BaHWMIO Y OYHKLNK
opraHeris, MoMeYeHHbIX 3HakoMm X?

Pap |OpraHennbl PyHKUMA
BbicBOOOXOEHNE 3HEPTUN, XPaAHSALLENCS B
A MWUTOXOHAPUA xa P P t
XUMUYECKNX CBA3SIX
Mcnonb3oBaHme aHeprun onga cos3ganus 6onee
B MUTOXOHAPUA
CNOXHbIX MOSEKyI
[Mpeobpa3oBaHne CBETOBOW 3HEPTM B SHEPTUIO
C XrnoponnacThbl .
XUMUYECKNX CBSI3EN
D xnoponnacTsl [Mpon3BOACTBO SHEPTMN N3 YINEPOAHOro rasa
A Pag A
B PsapB
C PapncC
D PsapD

B npuBegéHHOM HMXe mMogenu OTpaXeHbl XuMUYeckue dqopMynbl

HEKOTOPbIX MOJIEKYJ1 B KITE€TKax (*)yTGOJ'II/ICTa. OpgHa MoneKkyria OTCyTCTBYET.

Mopaenb BbipaboTKM aHeprum

+ O, —> CO, + H,O + O3Heprusa

OTcyTCTBYOWNIA

peareHT

OnpepnennTe peareHT, He yKasaHHbI B 3TOW MOAenu, U CUCTEMY OpraHuama, kotopas

NMOCTaBNSAET 3TOT peareHT.
OTCyTCTBYIOLNIA peareHT:

Cucrtema opraHuama:

[1]

cucrema
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Bo Bpemst urpbl B oyTOON CNOPTCMEHbI YacTO MCMbITbIBAOT U3MEHEHUS
TemnepaTypbl Tena. B npuBeaéHHON HUXKe Moaenu NpeacTaBneHbl pas3nuyHble
peakuuy YenoBe4yeckoro opraHMama Ha M3MeHeHuss TemnepaTtypbl Tena Aans
nogaepXaHnsa romeocTasa.

Moaenb peakuun opraHnsma

TemnepaTtypa Tena
CHWKaeTCA

e KpoBeHocHble cocyabl
CYXXaloTcsl, YTOObl COXPaHUTb
Tenno

e [NoToBblE Xenesbl He BblAensoT
XNOKOCTb

e [1poxb (HENPOU3BOSILHOE

TemnepaTtypa Tena
noBblLLaeTcs

"

i KpOBeHOCHbIe cocyabl
pPacCLUNPATCA, 4TO NpUBOAUT K
yTeudKe Ternsia B OKpyXatroLlyro cpeny

e [loTOBbIE XXENes3bl BblAENAOT

XUOKOCTb
COKpaLLeHNe MbiLLILL) ¢ Koraa *uaKocTb UcnapsieTcs, Terno
reHepupyeT Ternno, KoTopoe
HopManHas TepsieT Tenno
corpesaert Temno
Temneparypa
Tena

Tenno
coxpaHsieTcst

MpowucxoauT yTeuka Tenna
B OKpY>KaloLLyto cpeny

B kakoMm psiy NpaBUIIbHO COYMETAOTCS OpraH YyBCTB U peakums opraHMama Ha
MOBbILLIEHHY0 aKTUBHOCTb BO BPEMSI Urpbl B pyTOON?

A Pag A
B PagB
C PapgC
D PapgD

Psan OpraH yyBCcTB Peakuus opraHusma
A rnasa CY>KalTCHA KPOBEHOCHbIE COCYAbI
B yLum APOXb BbI3bIBAET TEMNIO
NOTOBbIE Xere3bl BblAensaoT
C KoXa
XWUOKOCTb
D A3bIK BblpabaTbiBaeTcsa Tenso
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[ns oTBeTa Ha BONpocCkI € 24 no 27 NCNosb3ynTe NPUBELEHHYIO HUXE MHOopMaLno,
a Takke CBOW 3HaHWNA NO €CTECTBEHHbLIM HayKaM.

PxaBunHa

Hekun yyawmmncsa B witate Hb}0-|7|OpK OCTaBWI CBOW Benocunes Ha ynuue
Ha BCI 3MMY nopg OOXOEM M cHeroMm. PellnB no BecHe NpoKaTUTbCS, OH
3aMeTun, YTo BenocunegHasa uenb 3apxasena. [NotpeboBanocb HekoTopoe
BpeMs, YTODObI yaanuTb pXKaB4yunHYy.

Llenb Benocunega ¢ pkaB4MHOM NOCIie OQHOWN 3UMbI

P>kaB4nHa

Ha uenu

‘ "

Yyawunca peLumnn npoBeCcT UCCrieaoBaHme 1 BbISCHUTb, Kak obpasoBanach
p>KaBYMHA M YTO MOXHO cAenaTh, YTobbl criegyoLern 3MMon Lienb He 3apXxaBena
cHoBa. B xoge vccnegoBaHust yqalMNest BbISICHWR, YTO BeNOCUNeaHbIEe Lenu
N3roTOBMSKOTCA M3 CTann, kotopas Ha 99% coctouT 13 xenesa. [1oaTomMy OH
pewnn onpeaenntb MPUYUHBL U pewnTb Npobnemy pXaBuvHbl C MOMOLLbIO
CTanbHbIX rBO3OEN.
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P>xaBumMHa obpasyeTcs, Koraa eneso pearnpyet ¢ KUCIIOpOAOM U BOOOM.
Xnumndyeckasa popmyna peakumnm nokasaHa Huxe.

Peakuus xenesa, BoAbl U KACNopoAa ¢ 06pa3oBaHMEM pXKaBYUHbI

(TBEPOOE)

xeneso +

BOJA +

(>xnpkocTb
unv nap)

kncnopon —» ruapokemg xenesa(lll)

(TBEPABIN)

Xumunyeckasn ¢popmyna ob6pasoBaHMA pXKaBUYMNHbI

(xenes0)

4Fe + 6H,0 + 30,

(kncnopog)

(Boma)

—> 4Fe (OH),

(p>xaB4mHa)

24 Y4TbiBas 3Ty Peakuyio, B KAKOM YTBEPXKEHNM NPaBUIbHO OMPEAEnsIoTCs CBOMCTRa
BELLECTB, KOTOPbIE OM/IUYAOMCS A0 U Nocne peakumn?

25

A [lo peakumu KUCNOPOA ABMSIETCH ra3oM, a Nnocrie peakuumn KUCrnopon CTaHoBUTCS
4acTblo TBEPOOW PXKaBYMHbI.

B [lo peakuuu xxeneso npeacraBndeT cobon TBEPAOE BELLECTBO, a Nocne peakuum
TBEPAbIM BELLECTBOM CTAHOBUTCH pXKaBYMHaA.

C [Jo peakuuu Boga npenctasnseT coboi nap, a nocne peakuun Boga CTaHOBUTCSA

XWOKOCTBIO.

D [o peakuuu BelLecTBa npeactasnstoT cobon TBEpPLOE TENO, XUAKOCTb U ras, a nocne

peakuum 3TN BeLlecTBa NpeacTaBnsaoT cobon TBEpOOE TENOo U ras.

B kakon Ta6rw|u,e rnokasaHo obuiee KONM4YecTBO aTOMOB B peareHtax u obuee
KONMM4eCcTBO aTOMOB B NpoAYyKTax XUMUNYECKOMN peaKLI,I/Il/‘I'.7

AnemMeHT PeareHT | lMpoAayKTbl AnemeHT PeareHT | lMpoAaykKTbl
XKeneso 5 12 XKeneso 4 4
Booopon 8 7 Booopopg 12 12
Kucnopopg 6 6 Kucnopopg 12 12
A C
AnemeHT PeareHT | lMpoaykKTbl AnemeHT PeareHt | MpoaykTbl
XKeneso 4 4 XKeneso 1 4
Bonopog 6 6 Bogoopop 8 7
Kucnopog 12 12 Kucnopop 18 7
B D
Crtp. 27
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Yyawunca npoBén Tpu 3KCNepuUMeHTa, 4YTobbl MpPOBEpPUTb, pXKaBetoT
nn cTanbHble rBO34M NOA BRMSIHUEM BOAbI U KUCNOPOAA, COAEpKaLLMXCH
B Okpyxatwuwen cpege. OH wucnonb3oBan COOTBETCTBYHOLLEE 3aLLUTHOE
obopynoBaHne n cobntogan Bce npouenypbl 6esonacHoctTn. OH nomecTun
TPW OTAENbHbIX CTaNbHbIX IBO34S B OTAENbHbIE NPOOUPKK, KaXaas N3 KOTOPbIX
cogepxana pasnuyHble BellecTBa. Bce Tpy npobupkn Gbinm 3anevaTaHbl
npodkammu.

e B npobupke 1 reo3gb 6bin YaCTUYHO NOTPY>KEH B BOAY.

* B npoGupke 2 rBo3apb Obin NOrpyXeH B BOAY, KOTOPYH NPOKUNATUNN NS
yoaneHus kucnopoga v Aobasunuv cro Macna Ans npefoTBpaLLeHms
MOBTOPHOrO NonajaHns Kucnopoaa B Boay.

e B npobupke 3 rBo3ab NOMeCTUNY B BO3OYLUHYIO cpeay 1 gobasunu
XMMUYeckoe BeLLecTBO (6e3BoaHbIN XITOpuA KanbLms), KOTopoe yaanseT
13 BO3gyxa BogsAHOW nap.

B03AM BbinK OCTaBrneHbl B Npobupkax npumMepHo Ha Tpu Hegenu. Huke
3TOT SKCNEPUMEHT NpeacTaBneH B BUAE MOAENW.

Mpobkun
Bosgyx — o—Macno ——Bo3gyx
s ' . KunsaTtok
o CranbHon
reo3agpb
visesso,qum
Xnopwg kanbums
MpoGupka 1 Mpo6upka 2 MpoGupka 3
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26 Pe3ynbraThl TPEX 3KCNEPUMEHTOB NpUBEAEHbI B Tabnuue Huxe.

Howmep NMosiBneHue OTtcyTcTBME
npoo6upkm pXaBYUHbI pXXaBYUHbI
1 v
2 \/
3 v

Mcnonb3ynTe MHpopMauunio 0 XMMUYECKON peakunmn n o6bAacHUTE NPUYMHY, NO KOTOPOW

p>XaB4nHa o6pa303ana0b usnu He o6pasoBanaCb B OQ4HOM U3 r|p06|/|p0l<.

Homep npobupku:

O0ObsacHeHue:

[1]

Ctp. 29
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Yyawmiics, KoTopblii Haxoautcst B wtate Hbto-Mopk, Xo4eT nocTpouTb
nosagn cBoero goma capan, 4tobbl 3awmuwartb Benocunen ot Oyayuimx
norogHbIX ycrnosun. Kputepun ona matepuanos capas:

e nunomarepmarnsl, obpaboTtaHHble NO4 AAaBNEHMEM

® YCTOMYMBOCTb K XONOAHbLIM, CHEXHbIM 3UMaM

® pasymHas LeHa

® KayeCTBEHHble MaTepuarnbl, KOTOPbIE HE PXXaBetoT

CTtpouTenb, rmaBHas Lefnb KOTOPOro — NOCTPOUTb 6e3onacHbIN, NPOYHbIN

N [OONroBeYHbI capal, OOMKEeH pellunTb, Kakue maTepuanbl U rsosgm
1Crnonb3oBaTh NpU CTPOUTENBLCTBE capasi.
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MaTepuanbl, ucnonb3yembie B YeTbIPEX BapuaHTax capas

Bu OrpaHuyeHun
A XapaKktepucTukm Matepuan | XapakTepucTtuku P
BapuaHT | cTanbHbIX rBoanel capas capas n cdepbl
rsosgen P P npUMeHeHus
— [0poro — He Oan4d 5
npubpexxHoun
— MOXHO
meToq JpeBecuHa, |— YMEPEHHO cpenbl
MCrMornb30BaTh C oot 110pOr0
1 rops4ero no6bIM HacTuom | O0Pad0TaH- — Tawm, rge
Nnorpy>xeHunsi B Has faene- (— tpebyer BO3MOKHA
— MOKpPbITUE He
LIMHK OTCHANBAETCS HMem obcnyxnBaHmns KOppo3ns, MOXXHO
NCnonb30BaTb
— He pXaBeeT rBO3aM
— YMEpPEHHO 0POro
ymep P — rBO3AN Hemnb3s
— MOXHO MCMONb30BaTh
ropsiuas MCMornb30BaTh C _ B BOZE WM NOf,
OLMHKOBKA nobbiM HAaCTUINOM | ApeBecuHa, yMEpPEHHO 3eMNEN
TaH- aoporo
2 Xeneso- | TonwyMHa ‘:gzaf:B ;‘e_ - ep6 or — MOXET
LMHKOBbIM gOKpb'T"‘F' MOXeT oM o%cny ABAHS noaBepraTbCs
CMasoMm bITb pasHow, y BO3AEICTBIIO
YTO BNUSIET Ha MOTOMHbBIX
KOPPO3MOHHYIO YCrIOBMIA
CTONKOCTb
— HaMMmeHee Ooporo — rBO3U HEMb3s
— Henb3s NCMNomnb30BaThb
MCNomb30BaTh C B BOZIE UIK Nnof,
3NeKTpoo- 9 g
obpaboTaHHOM Heobpa- |— HaumeHee 3emren
LIMHKOBKa B 0DOro
3 LIMHKOBOM AaBnexHnem ©oTtaHHas aop — Ha OTKPbLITOM
nopoLLke ApesecnHon ApesecnHa — BbICTPO FHMET BO3ayxe
— OyneT pxaBeTb ApesecuHa
noa BO3OeNCTBUEM Oepxutca
BO3adyxa Hedonro
— Hanbonee
A0poro —
— Hamboree 10poro | nnacTukoBble P MOXHO
Hep)XaBeto- — JAONrOBEYHOCTb NCMomnb30BaTh
4 — [OOIrOBEYHOCTb KOMMO3UTHbIE
— He pXaBeeT
€ pkasee TexHu4eckoe ycnosuax
obcnyxuBaHue

27 Kakoe yTeepxaeHue nyuie Bcero 0OBbSCHSIET, NOYEMY OAUH U3 BapnaHTOB COOTBETCTBYET
8ceM BCEM KPUTEPUSIM U SIBMSIETCS NyYLUMM BbIGOPOM ANs maTepuanos capas?

A

nunomatepwuarn, o6paboTaHHbIN aBNEHNEM.

B

nunomatepwuarn, o6paboTaHHbIN JaBNEHNEM.

HanmMeHee goporn.

OONroBeYHbI.

Ctp. 31

BapuaHT 1 — ny4ywmin, NOTOMy 4YTO rBO3AN HE PXXaBEKT, N B HEM UCNONb3yeTcs

BapuaHT 2 — ny4ywimin, noToMy YTO rBO3aAN HELOPOrK, U B HEM UCMONb3yeTcs

BapuaHT 3 — ny4dwmin, noTtomy 4To reo3an n HeobpaboTtaHHasa agpeBecuHa Ans capas

BapuaHT 4 — nyJLuniA, NoToMy YTO rBO3aM M MaTepuarbl capasi He PXKaBetoT U
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[ns otBeTa Ha Bonpockl ¢ 28 no 31 ncnonb3ynTte NpMBELEHHYIO HUXE MHOpMaLnIO,
a TaKkKe CBOM 3HaHWs NO €CTECTBEHHbIM HayKaM.

TekTOHM4YecKue NnuTbl 3eMnu

Ha npoTseHumn Bcen nctopum 3emnu reounsmyeckme npoLecchbl MEHANN
NOBEPXHOCTb 3eMinn. OBEPECT — 3TO OAWMH U3 3NeMEHTOB penbed)a 3eMHOM
MOBEPXHOCTH, KOTOPbIN CHOPMUPOBANCa HEMOCpeaCTBEHHO B pesynbrarte
CTONKHOBEHUS WMHaunckoro CcybkoHTMHeHTa ¢ EBpasunckon nnuTom.
Ha Cxeme 1 npepctaBneHa moaernb npegnonaraeMon CKOPOCTU ABUXKEHUS
MHaunckoro cybkoHTMHEHTa 3a nocnegHui 71 munnuoH net. Ha Cxeme 2
nokasaHo Tekyllee pacnonoxeHve [MMananckux rop wm ropbl OBepecT
OTHOCUTENBbHO NHAMNCKOro cyGKkoHTMHEHTa 1 EBpasninckon nnunTol.

Cxema 1

10 mnH net

MHAWACKO-
ABCTPANUNM-
CKAA NIIUTA

NHONACKNIN
OKEAH

Cxema 2
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28 BbibepnTe aBa apryMeHTa, KOTopble NOATBEPXKAAIOT YTBEPXKAEHME:

NHannckmin cybKOHTUHEHT CTONKHyNcs ¢ EBpasunckon nnuton. [1]

BospacT nopog EBpasuinckon nnnTbl OTIMYAETCS OT BO3pacTa nopoa
MHaninckoro CyGKOHTUHEHTA.

Kaxabin roq IHOuncknin cybKoOHTUHEHT nepemeLllarncs Ha tor Ha 5-15
CaHTUMETPOB.

[Burasicb Ha ceBep, NHOMACKNIN CYOKOHTMHEHT BpaLlancs NpoTUB YacOBOM
CTpenKku.

MNMmananckmnin xpe6eT o6pa303an0ﬂ B pe3ylibrate CMeLleHNA TEKTOHNYECKNX
nnunT.

Bospact EBpasuiickon nnutbl coctaBnseT 71 MUMNSIMOH NeT.

CtpaHuua 33 ﬂAﬂEE



Ha npuBenéHHon HMXe KapTe npeacTtasneHa MHopMaLms O HEKOTOPbIX TEKTOHUYECKNX
nnuMTax u ux B3anmopencTamsx. NoasoaHas ropa — 310 CTPYKTypa, koTopasi obpasyeTcs Ha AHe
okeaHa. JInHUM Ha KapTe NpeacTaBnAlT rpaHnLbl NKUT.

PacnonoxeHue YeTbipex reonorn4ecknx CTPyKTyp

4
A

EBpasuiickas
nnuTa
lopa N I_I"
OBepecT OABO-
P nHas ropa @ *— BnagnHa MNo3y-
g_Cyvo OracaBapa
< dunmnnmk-
‘& TuxookeaHckas
« \ CKad nnuta
/ s nnuTa
.\MapmaHCKaﬂ
_ BnagmHa
= ™
- . y ) oY %\ﬁ
B . -
NHanncko- N C
aBcTpanuickag naiTa T
/-f

29 OcHOBbIBAsACb Ha AaHHbIX KapTbl, MOXXHO CAenaTtb BblBOA, YTO

A ropbl U BNnaauHbl 06pasytoTcst Ha rpaHuuax nimT

B HagBoaHble M NoABoAHbIe ropbl 06pa3yroTCst TONbKO B CEpPEAMHE OKeaHOB.

C HoOBOE OkeaHCcKoe OHO cOo34aeTcsi BO BnaguMHax

D Bce reonornyeckme CTpykTypbl COOPMMPOBaHbl HA AHE OKeaHa

Ctp. 34
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Ha npuBenéHHol Hke kapTe npeacTasneHa nHPopMaLms 0 MaTepPUKOBbIX
nopoAax Ha AHe ATNnaHTU4ecKoro okeaHa. TéMHas NMHUS, KoTopasi IPOXoauT
Mo LIeHTPY MaTepMKOBOW NOPOAbLI OKEAHCKOrO HA, SABMSIETCS rpaHuLen Mexay

ABYMA TEKTOHNYECKNMU NJTUTaMN.

Bo3pacT noBepxHOCTU AHA ATNaHTUYECKOro oKeaHa

CeBepHas
Amepuka

A3nd

(MacwTab He BblaepxaH)

O0o3HayeHue

0-40 MnH.N. 90-120 MAH.1.
40-90 MAH.1. - 120-160 MAH.f.

MIMH.J1. — MUIJIMOHOB JET

30 MpuBenéHHble Ha KapTe AoKas3aTenbCTBa, NoATBEPXKAAKLLME MbICHb O TOM, YTO NMNUTHI

31

3emnun pacxoaAaTcAa Ha rpaHunuax, 3akmno4aroTcd B TOM, YTO BO3PaCT MaTepI/IKOBOVI nopoabl
OKeaHCKOoro gHa

A paBHOMepHO yMeHbLuaeTcsa ot CeBepHon AMepukn oo Esporibl
B paBHOMepHO yBenuuusaetca ot CeBepHon AMepukn oo Eeponbl
C ymeHbLIaeTCcsa N0 Mepe yBenMYeHMs pacCTOsTHUSA OT rpaHuLbl

D yBenuuyuBaeTcs no mepe yBenuveHusi pacCTosiHUA OT rpaHuLbl

O6bsicHUTE, Kak (POPMbl KOHTUHEHTOB, NOKa3aHHbIe Ha kapTe Bospacm noeepxHocmu
O0Ha AmnaHmMu4ecko20 okeaHa CBUAETENbCTBYOT O ABVKEHUW NAUT B NPOLLNOM.  [1]
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[ns oTBeTa Ha Bonpockl ¢ 37 No 41 ncnonb3ynTe NPUBEOEHHYIO HKE HOPMAaLMIO,
a TakXKe CBOM 3HaHUS N0 eCTECTBEHHbIM HayKaMm.

CepHOBM,D,HOKneTO‘-IHaﬂ aHeMusA

CepnoBuOHOKMNETOYHAA aHeMUs — 3TO reHeTuveckoe 3aboneBaHue,
KOTOpoe BbI3blBAaET Yy Jtoden Cepbeé3Hble CUMMNTOMbI. Y nogen C
CEpPNOBMOHOKIETOYHOM aHEMUEN HEeOOCTaTOMHO HOPMarbHbIX 3PUTPOLUTOB
AnNsi nepeHoca Knucnopoaa K knetkam opraHmama. 9to 3abonesaHne BbI3BaHO
MyTauunen reHa, BolpabatbiBatoero remornobuH. lfemornobmH — ato 6enok,
KOTOPbI/ MEPEHOCUT KUCIOopPOoAd B KPacCHbIX KPOBSIHbIX knetkax. OObIYHbIN
remorrnobnH u remornobuH B CEPMNOBUAOHLIX 3pUTPOUUTAX BbIMAOAAT MO-
pasHoMmy. MyTauua B reHe He3HauMTeENbHO W3MEHSAET (opMy MOneKynbl
remorrnobuHa, Nnpu 3ToM Takke U3MeHseTcsa hopma 3puUTPOLIMTOB.

B Modenu 1 npeactaBneHO W3MEHEHMEe TreHeTUYeCcKoro martepuana,
BbI3BaHHOE MyTaLMen B reHe, KOTopbli 06pa3syeT reMornobuH.

Mogaensb 1
MyTauwns
1 2 3 1 2 3
HopmarnbHbIf reH eH cepnoBNOHOKIETOYHON
remornobuHa aHemMun

Femorno6uH KpacHblie Femorno6uH KpacHble
B Hopme KPOBSiHble TeNbLla OTKNOHEHVE OT  KPOBSIHbIE

Kpyrnble HOPMbl Tenbua

CepnoBuaHble
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37 Onpegenute no3numto B reHe Modenu 1 (nomeyeHHoM 1, 2 1 3), rae NponcxoanT

38

MyTauus, 1 ONuLLIUTE, Kakue BpeaHble, NonesHble Unn HenTparnbHble aPdeKTbI
UCMbITbIBAET YESI0BEK C CePNOBUAHOKNETOYHON aHeMmnen. [1]

Homep nosuunu:

OnucaHue:

OnuwnTe, Kak aTa MyTaunsa U3MEHSIET CTPYKTYPY MOMEKyNbl reMornobuHa n kak oHa
3aTeM nameHsieT popMy IpUTPOLMTOB. BKntounTe B CBOM OTBET Kak MONeKyny, mak u
knetky. [1]
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B npuBegéHHOM HWXe Mogenu npeacTaBneHbl  NOTeHuuanbHble
reHeTuveckne pesynbrathl Ans NoTomMcTBa ABYyX poautenen. Kaxgbin
poauTenb HECET OAWH annenb Ans HopMarnbHon BbipaboTkm aputpoumnTtos (H)
N oguH annenb 4ns BbipaboTkn cepnoBugHbix aputpountos (h). Hocutenem
ABNSAETCA YernoBeK, Yy KOTOPOro MMEETCS TONbKO OAWH annenb, CBA3aHHbIN
c 3aboneBaHMeM, U y KOTOPOro OBbIMHO HE MPOSBNATCSA CUMMMNTOMbI 3TOrO

3aboneBaHus.
Mopensb 2
OTey ﬁ» Matb
Br Br

LI

HopmanbHbin HopmanbHbin HopmanbHbii - CeprnoBua-
remornobuH remMornobvH  remornobuH HOKNETOYHas
(HocuTenb) (HocuTenb) aHemust

39 Kakoe yTBepxxaeHve B LIenoM BEPHO ANs YenoBeka, KOTOPbIA HacnegyeT MyTMpPOBaBLUUIA
reH CeprnoBMOHOKIETOYHOM aHEMUM TOSNbKO OT OAHOIO poanuTens?

A B opraHuame atoro Yyenoseka GyaeT OTCYyTCTBOBaTb BO3MOXHOCTb NepeHoca
[OCTaTOYHOro KONMM4YecTBa KUCMNopoaa K KNeTkam opraHvuama.

B B opraHuame atoro 4yenoseka He ByaeT HUKaKMX HapyLUEHUA, N OH CMOXET
BblpabaTbiBaTh 4OCTAaTOMHOE KONMMYECTBO 300POBbIX IPUTPOLMTOB ANA nepeHoca
Kucriopoga.

C Ecnu reH cepnoBngHOKNETOYHOM aHeMUM Bbin yHaAcneaoBaH TOMbKO OT MaTtepu, TO B
opraHu3mMe 3Toro YenoBeka byaeTt BbipabaTbiBaTbCA KNACTEPHbLIA FEMOrNO0OUH.

D B opraHu3me aToro 4yenoseka GyoeT NoBbllLEHA BO3MOXHOCTb NEpeHoca Kucnopoaa
Mo CPaBHEHMUIO C YENOBEKOM, KOTOPbIA HE YHacneayeT 3TOT reH HXU OT O4HOro U3
poaouTenen.
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40 3anonHuTe pewéTky [NeHHeTa n onpefenuTe BO3MOXHbIE reHeTUYeckme BapI/IaH'IV'bI
y NOTOMCTBa MaTepu, KoTopas ABMSeTCsa HOCUTENEM reHa CeprnoBUOHOKITETOYHOM
aHeMuK, 1 0TUa, KOTOPbIN HE SABNSIETCA HOCUTENEM, HO UMEET HOPMarbHbIN FEMOrfoOuH.
BbibepuTe npaBunbHble reHeTUYECKNE pe3ynbTaThl U3 NPeaoCTaBNeHHbIX BapuaHTOB
N NOMeCcTUTe uUxX B Nons Ans 3aBepLueHns mogenn. Hekotopble BapuMaHTbl MOTYT

ncnonb3oBaTtbcsa 6onee ogHoro pas3a nnm He ncnornb3oBaTbCA BooOLLe.

BbIGOp reHeTUYECKUX pe3ynbLTaToB

BB

Bb

bb

Matb

OTeu

Mcnonb3ys Bally 3anonHeHHyo peléTtky [NeHHeTa B KayecTBe JoKa3aTenbCcTBa,
CpaBHUTE CEeprnoBUAHOKNETOYHYIO aHEMUIO Y MOTOMCTBA C CEPNOBUOHO-KITETOHHON

aHemuen y poautenen. [1]

NosicHeHune:

Ctp. 42
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41

CepnoBUOHOKMNETOYHYD aHEMUIO MOXHO FIeYUTb C MOMOLLBIO MpoLecca,
HasbiBaemoro CRISPR-onocpenoBaHHOW reHHOM Tepanuen. OTa TeXHOonorus
npegycmaTtpuBaet yaaneHune onpeaenérHHbiX KNneToky naumeHTta. Mytupytowume
reHbl B 3TUX KIeTKax KOPPEKTUMPYIT M MNOMELLAT OTKOPPEKTUPOBAHHbIE
KneTkn obpaTHO B OpraHM3M nauueHTa, 4Tobbl HayaTb co3gaBaTb HOBbIE
HOpMarnbHbIE KNETKN KPOBMW.

MayueHT C
CepnoBUOHOKNETOYHOM
aHemmen

OTKOppEeKTUPOBaHHbIE
KNEeTKN, NOMELLEHHbIE
o6paTHO B OpraHn3m

naumeHTa

Cneumndmyeckune
KNeTku, yaanéHHble
y naumeHTa

TexHonorna CRISPR
KOPPEKTUPYET MyTaLMIO reHa
B KIneTkax

Kakoe yTBepxgeHue o oyHKLMN YacTeun KNeToK TOYHO OMUCLIBAET BIIUSIHUE TEXHONOM M
CRISPR Ha yepThbl ntogen ¢ cepnoBUOHOKNETOYHON aHeEMUENn?

A

MyTupyroLmun reH n3biMaeTcs U3 reHeTU4EeCcKoro Marepuarna nauyueHTa
¢ ncnosnb3oBaHnem TexHonornn CRISPR n 3ameHsieTcst reHoM, KOTOpbIn
npogyumpyet HopMaribHbI reMOrrobuH.

TexHonorusa CRISPR KOppekTMpyeT MyTUPYIOLNIA FeH Tak, YTobbl Kaxkaasa Knetka morna
BbIpacTy B YenoBeka ¢ HopMarbHbIM reMorfiobMHOM.

MyTupytoLmne reHsl yoanawTCca U3 reHeTUY4eCKoro maTepuana naumeHTa
¢ ncnonb3oBaHmeM TexHornorum CRISPR, n aputpounThl nauneHTa 6onbLue
He BblpabaTbiBatoT reMorrobuH.

TexHonorua CRISPR no3sonseT yaansate reHeTUYECKNA maTepuan n3 Bcex
KNEeToK opraHu3ma naumeHTa n 3aMeHsATb UX CKOPPEKTUPOBAHHLIM FEHETUYECKUM
MaTepuanom, KOTopbl MOXET nepeaaBaTbCH MOTOMCTBY.
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[ns oTBeTa Ha Bonpockl ¢ 42 no 46 ncnonb3ynTte NpMBeLEHHYIO HUXE MHopMaLnio,

a TaKkXe CBOU 3HaHUA No eCTeECTBEHHbIM HayKaM.

42

MpakTnyeckoe NnpuMeHeHMe MarHeTusma

prnna yyqauwmxca nccenengoarna (baKTOpr, BInAOLME Ha CUITy MarHmMToB U
ANEeKTPOMarHnTosB. Kpome TOro, 31a rpynmna nay4darsa Bonpoc o0 TOM, Kak MO>XHO
MCcnosb3oBaTb MarHUTHblE CUJlbl B NPAKTUYECKUX LEeNnAx. Bo BpeMA pa6OTbI
yyqawmeca npuMeHdann cooTBeTCcTByroLlee o6opyuoaaHme anst obecneyeHns
©es3onacHocTu 1 cobnioganu Bce npouenypobl ©e3onacHoCTMW.

lpynna onpeaenuna Konm4ecTBO CTanbHbIX Wanb, KoTopble MOr NIPUTArMBaTh
HEeOAMMOBbIA MarHUT NpU NATK pasHbIX TeMnepaTtypax.

B3aumocBA3b Mexay TemnepaTtypou U Konm4yecTtsom
NPUTAHYTbIX Wano6

40

30 .

20

10 .

0
—25 0 25 50 75 100

Temnepatypa (°C)

KonuuyecTBO W1ano

HanuwuTe Bonpoc, KOTopbI Mornu Gbl 3a4aTh 3TK yyallmecs, YToObl onpeaenuTb,

BNUAET NN NepeMeHHasd, npeacrasreHHas Ha rpaduke, Ha BENUYMHY 9TOM MarHUTHOW
cunbl.  [1]

Bonpoc:
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3atem yyawmecs uccrnenosanu akTopbl, KOTOPbIE BIVSAN HA BENUYUHY
MarHUTHOM CWMbl, CO34aBaeMon 3rieKTpoMarHUTOM. Hwxe npeacraBneHbl
MOAENb 3KCNEepPUMEHTANbHON YCTAHOBKM W MOMyYEHHblE [AaHHble. TOK,

NPOMyCKaBLUMINCA 4epe3 3neKTPOMarHuT,

namepsanun B amnepax (A).

SHeKTPOMaFHVIT Mcnonb3oBarncsa ans NoAbema XKenesHblX OnuokK 13 Ky4n Ha
ctone. Macca nogHATLIX XXeneaHblX ONUoK namepdanacb B rpramMmmax.

NcToYHUK +

TOKa \@
1 10
1"

MeTannuyeckun
CTepXeHb

CnupanbHas

NPOBONOKA o neaHbie
OnUnKu

Tabnuua gaHHbIX 1

nponyc-ll-::;muﬁcﬂ KonunuyecTtBo BUTKOB Tvn Macca noaHATbIX
yepes c::s::::lzdw MeTacj:g:;i;Koro )Ke.l163Hb(lr))( onunok
anekTpomarHur (A)
2 50 »Keneso 10.5
3 50 »Keneso 15.0
4 50 YKeneso 215
> 10 »Keneso 5.0
> 20 YKeneso 10.5
> 30 »Keneso 15.5
> 50 »Keneso 26.5
> 50 Hukenb 25.0
> 50 Menb 24.5
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43

B npuBegéHHOM HMXKe cnncke coaepkaTcsl NnepeMeHHble, KOTOPbIMU MOXHO
MaHUNynMpoBaTh NpW NPOBEAEHUN 3TOrO UccrnenoBaHna. BeibepuTte Tpu nepemMeHHble,
KOTOpble nccrnegosana rpynna, Ytobbl onpeaenntb BANAHWE KaXXa0W NepeMeHHON Ha
BEMUYMHY MarHUTHOW CWMbl, CO34aBaeMon drneKTpoMarHmTom. [1]

KOInn4ecTBO BUTKOB MPOBOJ1IOKN BOKPYI METAIIJTMHECKOIO CTEPXKHA

TN MeTanMM4eckmnx onnriok

Macca NoaHATbIX MeTarmin4eCckmnx ornninok

BEIIM4YMHa TOKa, nponyweHHOoro no nposoay

TUN MeTannmyeckoro bpycka

NHXeHepbl NpoeKkTUpYT 3aBodbl Mo nepepaboTke, rae MarHUTHbIE CUMbl
MCMONb3YTCA A1l COPTMPOBKM MPEOMETOB U3 TaKMX METarfoB, Kak cTanb U
Xerneso, a Takke U3 nractmacc, bymarv v ctekna. lpynna yyawmxcs uccregosana
npoLiecc nepepaboTky, CPOEKTMPOBaHHbIN 1 pa3paboTaHblii HXeHepamm.

Ha npuBegéHHOM Hwxe mMopenu npenctaBneH BCTPOEHHbIM MarHUTHbIN
cenapartop, ucnonb3dyemMblin Npu nepepabortke. CenapaTop COCTOUT U3 ABYX
KOHBEMNEPHbIX IEHTOYHbIX MEXaHN3MOB. YE€pHbI MeTan (cogepxaLuminkeneso),
CTEKNo, nnactmaccbl M Gymara nepemMeLlatoTcss MO HWMXKHEN KOHBEMEPHOW
NeHTe B yKa3aHHOM HarnpasneHun. YepHbli MeTansi NpUTArMBaeTcs K MarHuTy,
pPacnonoXXeHHOMY BHYTPUM MexaHu3Ma BepXHerW KOHBEWEpPHOW JeHTbl, W
nepemMeLLaeTcs B ykazaHHOM HanpasrieHuu. B KoHUe KOHLIOB pa3Hble npegMeThl
nonagaroT B OTAESbHbIE KOHTENHEPDI, YCTAHOBMNEHHbIE HUXE.

PeuunpKynsaLUMOHHbIN cenapaTop cO BCTPOEHHbLIM MarHUTOM

Maruur

BepxHas
KOHBeKnepHas
neHra

]
..
. . )
([
HwxHsas
YeépHbIn Opyrue KOHBeliepHas
meTann npegmeThbl neHTa
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44 Kakoe yTBepxaeHue cBUaeTenbCTBYET O TOM, YTO COPTMPYEMbIE NpeaMeTbl HaXoaAaTCs
B MarHMTHOM ose, KOTopoe CO34aETCA MarHUTOM, PacrnoNOXXEeHHbIM BHYTPU MexaHM3ma
BEpXHEeN KOHBENEepPHON NeHTbI?

A YépHble meTannbl NPUTArMBAKOTCA BBEPX OT HUXKHEN KOHBENEPHOW NEHTbl MarHUTHOM
CUNou, cosgaBaemMon MarHMTOM, KOTOPbIA HE KOHTaKTUPYeT C 3TUMU MeTannamu.

B [nactmaccekl 1 6ymara ocTaloTCs Ha HUXKHEN KOHBENEPHOWN NEHTE, NOTOMY YTO OHU He
HaxogATCcA B MarHUTHOM Morie, co3AaBaeMOM MarHMTOM.

C B KOHUe KOHLOB BCe NpeaMeThl NagalT C KOHBEMEPHbLIX NEHT MU3-3a CUMbI,
co3gaBaemMor MarHUTOM.

D MarHutHas cuna co3gaét TpeHue, KOTopoe yaepXnsaeT o6bekTbl Ha MecTe, Korga
0ObEKTbI ABMXKYTCS BOOSNb 06eNX KOHBENEPHbIX NTEHT.

OneKkTpomarHuTbl UCMONb3YTCS Ha nepepabaTbiBaloWMX NPEanPUATUSIX
ANs noabémMa M NnepemMeLleHNss MarHUTHbIX MeTannoB. 3T MeTannMyeckmue
npeameTbl MOryT ObiTb OCTPbIMW W O4YEHb TSKEMbIMW, HO C MOMOLLbIO
SMNEeKTPOMarHUTHOrO KpaHa WX MOXHO nepemellatb Ges3onacHo M nerko.
Mpynna y4awmxcs uccnegosana Tvnbl NPeaMeToB, KOTOPbIe MOXET NOAHSTb
3MNEeKTPOMAarHUTHbIN KpaH.

Mogenb 3nekTpoMarHMTHOro KpaHa
KpaH

OneKkTpomarHuT

MawwwuHa

ABTOGYC
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46

lpynna y4awmxca Habntogana 3a TeM, Kak KpaH nogHMMaeT mawunHy. Korga
3MNeKTpoMarHuT okasarcs Ha 6onee maccMBHOM aBTOOyCe, KpaH He CMOr NOAHATh €ro.
Kakon aprymeHT nogreepxgaetca 9TMMn JoKa3aTenbcTBamm?

A Cwvna rpaBuTauum B criyyae ¢ aBTobycom 6onblue, Yem cuna rpaBuTauum B criyvae
C MaLUMHOW, HO MEHbLUE, YeM MarHUTHas cuna, cosgaBaemasi KpaHoM.

B Cuna rpaButaumu B cny4vae ¢ aBTobycom 6onblue, YeM cuna rpaBuTaumm B cryvae
C MaLMHOW, 1 Bonblue, YeM MarHUTHas cuna, co3gaBaemMast KpaHOM.

C Cwuna rpaBuTaumm B criyqae ¢ aBTobycoMm MeHbLUE, YEM Cuna rpaBuTauum B cny4vae
C MaLLMHOW, HO Gonblle, YeM MarHUTHasi cuna, cosgaBaemasi KpaHoM.

D Cwuna rpaBmMTaunn B criy4ae C aBTO6yCOM MeHbLIE, YeEM Cua rpaBnTaunn B crniyvae
C MaLLMHOW, 1 MEHbLLE, YEM MarHMTHas cuna, cosgaBaemas KpaHOM.

Yyalumecs yTeepxaanu, YTo arekTpoOMarHUTHbIN KpaH NoAHAN MallnHY NOTOMY, YTO, Kak
OHM 3aMeTUNN, MalLMHa Bbina NogHsTa ¢ NOBEPXHOCTU 3eMNK B NONOXeHWe, NoKasaHHoe
Ha moaenu. Kakon apryMmeHT 06 SHeprum cuctembl «3emMrsi-mallnHay ny4ile BCero
noaoTBepXkaaeT aTo yTBepXKaeHne?

A Pab6ora, npoaenaHHasa KpaHOM, yMeHbLUMIa KOJMM4eCcTBO SHEPIrn CUCTEMDbI
«3eMnda-MaLllinHa».

B Pab6orta, npogenaHHas KpaHOM, He nepegana 3HEPrn0 CUCTEME «3EMIIA-MaLLnHa.

Paborta, npoaenaHHaa KpaHoM, yBennyuia noteHumarnbHyo 3HEPIrnMn CUCTEMDbI
«3eMnda-MmallnHa».

D Pa6Gota, npogenaHHas kpaHOM, U3MEHUNA TEPMUYECKYIO SHEPIUIO CUCTEMBI
«3eMns-mallnHay.
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[ns otBeTa Ha Bonpockl ¢ 47 no 51 ncnonb3ynTte NpMBELEHHYIO HUXE MHOPpMaLnIO,
a TaKkKe CBOW 3HaHWSI NO eCTECTBEHHbLIM HayKaMm.

NoBeneHwe n aBonoUMUA rynnu

l'ynnwn, Poecilia reticulata, aBNsit0TCA 06bIYHBIMM aKBAPUYMHbBIMU pblOKamm
C pa3HbiMy pacuBeTkamu 1 y3opamu. OBbIKHOBEHHbIE aKBapWyMHbIE Tynnn —
MOTOMKM OUKUX NPEAKOB. OTW NpeaKn 06uTanm B ropHbIX pyvbsX TPOMUYECKUX
necoB B CEBEPO-BOCTOYHON YacTu KOxHOM AMepuKn n HekoTopbix Kapmnbckmnx
ocTpoBoB. COBpPEMEHHbIE rYNnn BCE eLlle BCTPEYaTCs B 3TUX panoHax.

B oukow npupoge rynnu MoryT MMrpMpoBaTth Mo Bogonagam v noporam B
MecCTa, Kyaa 3a HAMU HE MOTYT criejoBaTh 60MbLUMHCTBO XMLLHWNKOB. Kak TONbKO
rynnu nonagatot B 6onee 6esonacHyto cpeny, OHU 6bICTPO 3BOMOLMOHMPYIOT,
CTAHOBSICb TE€HETMYECKM OTNIMYHLIMU OT CBOWX MPEAKOB, HO MNPV 3TOM MoO-
NPEeXHEeMY CYMTAACb OOHUM U TEM Xe BUAoM. KneTku opraHvMamMa Bcex rynnum
nMeroT 23 napbl XPOMOCOM.

Y camok rynnu UBeT Tena cepbld, a y CaMuUOoB Tero MOXeT BblTb caMbixX
pa3HOOOpa3HbIX LUBETOB M MMETb NATHA WNU NONOCbl. OTU OTMETUHbI
OTCYTCTBYIOT Yy MOMoOAbIX CaMUOB TyMnu, HO MNPOSABSKTCA MO Mepe UuX
B3pocneHuns. MiccnegoBaHmsa nocreqoBaTenibHO AEMOHCTPUPYHOT, YTO CaMKK
npeanoynTaroT crnapueatbCs C caMmuamu ¢ 6ornee KpyrnHbIMU U SpKUMU
natHamn. Camubl ryrnnu cnocobHbl pa3MHOXaTbCs B BO3pacTe CeMU Heaenb,
a caMKu rynnm cnocobHbl pasMHoXaTbes B Bo3pacTte 10-20 Heaenb.

CoBpeMeHHbIe rynnu B OObIKHOBEHHbIe
ecTecTBEHHOW cpene obuTaHus Camupl akBapuyMHble rynnu
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47 Onpeaenute TUN pa3MHOXEHMS, UCTONb3YeMmbId rynnu.

Tun pasMHoOXeHuUA

CekcyanbHbin

AcekcyarbHbin

3aBepLunTe Moaenb, NOMECTMB KONMMYECTBO XPOMOCOM B KaXKAYH0 13 TPEX KNETOK.
BapuaHTbl MOXHO ucnonb3oBaTb 6onee ogHoro pasa. [1]

Mopenb kneTok rynnu
BO BpeMsl pa3MHOXeHuUs

KonuyectBO
BapuaHTOB
XPOMOCOM

92

46

23

B kakom n3 yTBep)K,D,eHVIVI noapasymMmeBaeTCA 3BOJMIOUMOHHAA CBA3b, NMOCKOJIbKY
npeacTtaBJiaAl0TCA AOKa3aTeribCTBa aHAaTOMUYECKNX CXOOACTB U pa3n|/|l-||/||7| MeXxay
aKBapMyMHbIMWU Tynnn n rynnm B nx €CTEeCTBEHHOM cpene obutaHna?

A AKBapMyMHbIe rynnm nMerT CXo4HOe CTpoeHune Tes1a no CpaBHEHUIO C rynnn B UX
€CTEeCTBEHHOW cpene obuTaHus, HO Yy Kaxgom n3 aTnx nopoa NMerTcd Bapunauunn
BHELIHEro Bnaa, Kotopbie nomMoratoT UM BbDKUTb.

B B okameHenocTtax BUAHbI pasnuyunsa Mexay akBapuyMHbIMW Fynnu U rynnu B nx
€eCTeCTBEHHOW cpeae obutaHus.

C Fyrlnm B UX €CTECTBEHHOM cpene obutaHuna HaxoaAaTcAd noag prO3OIZ Nc4e3HOBEHNUA,
MX JNTOBAT U BblpalMBaAKOT B akBapuymax and 3alwuntbl Buaa.

D XapakTep aMGPUONOrMYEcKoro pa3BuTNsi akBapuUyMHbIX FyNmyM HE TECHO CBSI3aH C
XapaKkTepoM Takoro pasBUTUS FyNMu B UX €CTECTBEHHOW cpeae obuTaHus.
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Monynsums rynnu 6bina nepeHeceHa 13 Nx eCTeCcTBEHHOW cpeabl 0butaHmsa B 6onbLIon
akBapuyM. Ha rpadouke HvxKe nokasaHa B3aMMOCBSA3b MEXAY NPOLEHTOM CaMLOB rynnu
B 3TOM MONynsuMm C onpeaenéHHbIM U3MeHeHNeM Npu3Haka ¢ TE4eHNEM BPEMEHU.

Ha rpacuke HMXe onpegenute nsMeHeHne cneundunyeckoro npMsHaka caMmuos

rynnu, KOTOpoe yBENMYMBANoch C Te4EHNEM BPEMEHU, & makXe U3MEHEHME, KOTopoe
YMEHbLIANOCh C Te4EHMEM BPEMEHU, BbIOpaB COOTBETCTBYIOLLYIO METKY A5 KaXKA0M
NYHWUK Ha rpadnKke N NOMECTUB 3TY METKY B COOTBETCTBYIOLLIEE MOre.

Bbi6op Bapuauum

oonbLne, Kpaco4Hble
nATHa

MarneHbkue, becuBeTHble
nATHa

MNosiBneHue YepT camua y rynnu Kak pyHKLMs BpeMeHun

MpoueHT (%) nonynauum
caMLOB, UMeIoLUX
npuUsHakK

Bpems

Ob6bacHUTE, Kak eCTECTBEHHbIN OT60p NpuUBEI K NoABJIEHNIO 060oMX N3MEHEHUI JAHHOTO

npu3Haka, ysenn4mnearonxca ninm ymeHbllaloWnxcd ¢ Te4eHnemMm BpeMeHN.

[1]
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[1Ba XuLHUKa, KOTOPbIE OXOTATCA Ha rynnun — unxnunabl N PUBYIYChbl.
LlMXHM,D,bI NMMTaKTCA B3POCS1bIMU TYMNMNNn. PI/IByJ'IbeI noenaroT TONMbKO MONoAbIX
rynnu, npexne 4em y HuX rnoaBATcA ndaTHa.

Uuxnua Pusynyc

B xoae apyroro uccnegoBaHms s BblpalyyBaHms rynnm Mcnonb3oBanmcb
npyabl ¢ TPeMsi pasnuyHbiMM Habopamu ycnosuit. B nepsom npyay rynnu
cywiecTBoBanu 6e3 xuwHuKoB. Yepes nonroga ogHy TpeTb rynnu nepeHecnm
B NPy C UMXnvMagamu, a ogaHy TpeTb — B NpyA ¢ puynycamu. OcTtanbHyo 4acTb
rynnu ocTaBunun B NEPBOM Mpyay.

Ha cxeme 1 HUXe npeacTtaBneHoO cpegHee KONMYecTBO NATEH Ha camuax
rynnu 4yepes 0, 6, 10 1 20 mecsaueB 3TOro UccnegoBaHUS.

Cxema 1

l'ynnu, nepemeLtéHHble
B Mpya C puBynycamm

-

13 O
V4 -
T 4o ,',/" KoHTponbHbIii npya,
o , 13 KOTOPOrO rynnu He
B X 41 P nepemeLLanu (6e3
2w / XWLLLHWKOB)
1 /
=
0 Q 10 [}
o
irx
5 9- lynnu, nepemeLLéHHble
¥ B NpyA C umMxnuaamm
8-

(I) | | | | 1I0 | | | | 2I0

Bpems (mMecsubl)

[anTte nporHo3 noasneHus Nonynsauumr rynnu B npyay ¢ umxnugamm Ha 25 mecsue.
Mcnonb3ynTte YNCneHHble JaHHble U3 cxembl 1, 4TOObI NOATBEPAUTL CBOM MPOrHo3. [1]
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N3BeCTHO, 4YTO rynnM OYeHb TOMEepPaHTHbl K HOBbIM YCMOBUSM, Ferko
aganTupyloTca U MOryT NOTPebnATb HECKOMBbKO MCTOYHUKOB MWLM, BKITHOYas
MIMYUHKM KOMapOB. B pesynbrate rynnu 4acto BHEAPSOT B YCTAHOBMEHHbIE
aKocucTeMbl Ana 6opbbbl ¢ nonynaumsMu KomapoB. B HacTtodwee Bpems
rynnu BCTpeyatoTcs no Bcemy mmpy. B ¢Bsi3m ¢ poctom notpebHocTu B 6opbbe
c 6onesHsMK, NEPEeHOCUMBbIMN KOMapaMmu, nepemMeLleHme rynnm, BeposaTHO,
NPOOOIMKUTCS.

Bopbb6a c komapamu sensieTca npobnemon B Mananauun. Metogbl KOHTPONs
nonynsumMm KOMapoB BKIHOYatoT:

® OYUCTKa MEeCT pa3MHOXeHUA KoMapoB NyTemM crinea CTOs1YeN BOAbI
® KCnoJsib3oBaHue rynnun ana noegaHnd IM4nHOK Komapos

e ycnonb3oBaHme ABATL (MHcekTuumMaa NpoTUB NIMYMHOK KOMapoB),
KOTOPbIN CMepTENeH ASs NMMYNHOK KOMapoB

® a3pO30JIbHOE OPOLUEHME, MPU KOTOPOM NSl YHUUTOXEHWUSI B3POCTIbIX
KOMapoB UCMONb3YyeTCs NEePEHOCUMMbIV MO BO3AYXY MHCEKTMLMA

YuntbiBas aTn peweHuns gna 6opsbbl ¢ nonynauyuamm komapos B Manansum,
Kakoe yTBepXaeHue ONUCbIBAET Hauslydwee peLleHne, KotTopoe nogaepxusaeT
BuopasHoobpasne B akocucteme?

A A3p0305bHOE OpOLLEHNE XMMUYECKMMN BeLLecTBamMu obecneymBaet bbicTpoe
1 NOBCEMECTHOE COKpaLLleHMe Nonynsauum KOMapos.

B Vcnonb3oBaHne MHCEKTULMAO0B YOMBaET NTIMYMHOK KOMapoB, Npy 3TOM Apyrue
OpraHn3Mbl MOTYT CbECTb 3TUX JIMYMHOK C XMMUYECKMMUW BELLECTBAMU B HUX.

C BHeapeHue pblboK rynnu ansi noegaHvs KOMapoB Y ApYrMX MECTHbIX BUAOB He
CBSI3aHO C UCMOMb30BaHNEM XMMUYECKUX BELLECTB.

D Ouunctka MecT pasMHOXEHNSA eCTECTBEHHLIM 06Pa3oM YMEHbLUUT NONYNsLnm
KOMapoB, HE HAHOCH 3HAYMTENbHOro Bpeaa APYruM B1aaMm B 9KOCUCTEME.
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[ns otBeTa Ha Bonpockl ¢ 52 no 56 ncnonbaynTte NpMBELEHHYIO HUXE MHOPMaLnIO,
a Takke CBOW 3HaHWNA NO €CTECTBEHHbLIM HayKaM.

3Heprvm nagarvwwux Liapumkos

Yyawmecs nccnegosanu B3aMMOCBA3b MEXY CKOPOCTbIO N KUHETUYECKOMN
3HEepruen, PoHAs CTEKNSAHHbIN Wapuk (macca =
My6BuHa Norpy>xeHust lapuka B MyKy sIBIISIETCS MEePON KUHETUYECKON AHEPTUN
Lwapuka npu yoape. bbinu nccnenoBaHbl YeTbipe pasnnyHbIX BbICOTbI NageHus
(12.5 cm, 25 cm, 50 cm 1 100 cm). [Ansa kaxaom u3 aTUx BbICOT paccymTanm
CKOPOCTb Lapuka npu yaape. B Tabnuue Huxke nokasaHbl HEKOTOPbIE AaHHbIE,
NnoslydeHHble B Xo4e 3TOro aKcrnepuMeHTa.

[JaHHble nagaroLwmx LapuKoB

B my6uHa
bicoTa KnHeTnueckasn
CKOpOCTb | NOrpy>XeHus
nageHus 3Heprus
(m/c) lwapvka B -t
(cm) (rem?/c?)
MyKy (cm)
12.5 1.6 0.6 23.7
25 2.2 1.3 44.8
50 3.1 2.4 88.9
100 4.4 4.1

52 KakoBa 6bina 3aBucnmas nepemMeHHaa B 3TOM nccnegosaHnn?

A

B
C
D

martepwvan Lapuka

MaccCa LapuKa

rny6|/|Ha norpy>xeHn4d wapuka B Myky

BbICOTa NageHnda
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dopmyna ons onpegeneHns KMHeTn4eckom aHeprum (K9):

K3 = 0.5 x (macca mpamopa) x (CKopocTb npw yaape)?

Ha kakon cxeme npaBunbHO NokasaHbl CKOPOCTb (M/C) 1 pe3ynsTupytowas KuHeTudeckas
aHeprusa (rem?/c?) AnNA KaxKaom U3 YeTbIPEX pasnnyHbIX BbICOT NageHua?

BnusaHue CKOPOCTH Ha
KMHEeTU4eCKyr 3Hepruro

200
190
180
170
8160
150
140
130
120
110
100
90
80
70
60
50
40
30
20
10

>
KuHeTnueckasn aHeprus (rem2/c?

0

0

1 2 3 4 5
CkopocTb (M/c)

BnusaHue ckopocTu Ha
KUHETUYECKYH0 IHEepruto

200
190
180
170
160
150
140
130
120
110
100
90
80
70
60
50
40
30
20
10

(>~
KuHeTuueckasn aHeprus (rem2/c?)

0
0

1 2 3 4 5
CkopocTb (Mm/c)

BnusHue CKOPOCTU Ha
KMHEeTU4eCKyr 3Hepruro

200
190
180
170
&7160
150
140
130
120
110
100
90
80
70
60
50
40
30
20
10

KuHeTuueckasn aHeprus (rem2/c

0
0

1 2 3 4 5
CkopocTb (M/C)

BnusHue ckopocTu Ha
KUHETUYECKYIO IHEepruro

200
190
180
170
160
150
140
= 130
S 120
110
100
90

80

70

60

50

40

30

20

10

0

rem2/c?)

KuHeTu4yeckas aHep

0
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Onpepgenute gokasatenbCTBa U3 Tabnuupbl AaHHbIX, KOTOPbIE NOATBEPXKAAKOT, YTO NpU
NPUITOXEHUN YCUITUIA K LLAPUKY UK UX Nepegade C ero NOMOLLbIO 3HEPrus wapuka
N3MEHSIETCS MO Mepe nepenayn SHeprun Ha LWapuk unu ot Hero. [1]

55 Yyaliuecs noBTOpUnu 310 UCcregoBaHue, UCNoSb3ys BbICOTY NageHus 50 cm, Ho npu
3TOM UCMNOMb30Banu CTEKNAHHbIN Wwapuk maccon 37.0 r Bmecto 18.5 r. CkopocTb npu
yaape octasanach Ha yposHe 3.1 m/c. CpaBHUTE KMHETUYECKME SHEPTUUN ABYX LUAPUKOB
npwv CONMPUKOCHOBEHUU C MYKOW. [1]

56 [o Toro, Kak WapuK ypoHUK1, KONM4eCTBO NOTEHLUMANBHON SHEPTM, KOTOPOE UMEN
LapuK, 661510 HaMBONbLLIMM NpU

A 12.5 cm, NOTOMY YTO KONMMYECTBO NOTEHUMANbLHOW SHEPrN YBENUYNBAETCH MO Mepe
yBernn4yeHus BblCOTbl NageHns

B 12.5 cm, nOTOMY 4YTO KONMYECTBO NOTEHLMANTIbHOW SHEPTUKN YBENMYMBAETCA N0 Mepe
YMEHbLUEHNSA BbICOTbI NageHus

C 100 cm, nOTOMY YTO KONMYECTBO NOTEHLMANbHON SHEPIMM YBENNYMBAETCA NO Mepe
yBenn4yeHus BblCOTbl NageHns

D 100 cm, NOTOMY YTO KONMMYECTBO NOTEHLMANTbHOW SHEPTUKN YBENMYMBAETCA NO Mepe
YMEHbLUEHNSA BbICOTbI NageHus
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Intermediate-level Science Test — Rating Guide
Spring 2025

1 [1] Allow 1 credit for all four correctly labeled boxes in the correct locations, as shown

below:
Particle
Particle Motion
Diagram Description
Steam
0,50 Constantly
change their
2 @) ©)| and relative
o O positions
R E
Sap
(Sugar water) Closely
spaced but
; 0600 and | can change
: their relative
W?cﬁg — o OCO o positions
; D

2 [1] Allow I credit for 4.

3 [1] Allow 1 credit for B.

4 [1] Allow 1 credit for D.



Intermediate-level Science Test — Rating Guide
Spring 2025

[1] Allow 1 credit for a correctly selected step with an explanation that contains appropriate
supporting evidence from the procedure. Acceptable responses include, but are not limited
to:

B
Add Liquid Ingredients
to Bowl and Mix

Summarized Step Having
a Chemical Reaction:

—Bubbles formed in the batter, which is evidence of a new substance.

—Bubbles formed because a gas was produced.

Summarized Step Having |C
a Chemical Reaction: | Heat Batter in Hot Pan

—Bubbles formed in heated batter, which is evidence of a new substance.
—Bubbles formed because a gas was produced.

—The top of the pancake was brown after the pancake was flipped, indicating a new
substance.

—Both the top and bottom of the pancake were brown and the middle was white. This
color change is evidence for a new substance.

[1] Allow 1 credit for B.

[1] Allow 1 credit for D.

[1] Allow 1 credit. Acceptable responses include, but are not limited to:

— The decrease in the size of the glacier decreases the amount of light reflected by
the white glacial surface, causing more of it to be converted into heat, which will
eventually warm the climate.

— As more of the glacier melts, more of the dark surface will be exposed, increasing
the amount of energy that will be absorbed, warming the climate of the area.



Intermediate-level Science Test — Rating Guide
Spring 2025

9 [1] Allow 1 credit for one correctly selected statement in each table, as shown below:

Effect of Glacial Surface Area
on Global Sea Level

Glacial surface area increased
while global sea level decreased

Glacial surface area increased
while global sea level increased

Glacial surface area decreased ‘/
while global sea level increased

Glacial surface area decreased
while global sea level decreased

Mitigation Action

Plant trees around all glaciers to provide
shade from the Sun.

Increase the temperatures of the oceans to
increase evaporation of the ocean surface.

Cover all glaciers with dark material to stop
changes to glacial surface area.

Build seawalls along coastal areas to ‘/
prevent flooding.




10

11

12

13

14

15

[1]

[1]

[1]

[1]

[1]

[1]

Intermediate-level Science Test — Rating Guide
Spring 2025

Allow 1 credit for B.

Allow 1 credit for A4.

Allow 1 credit for B.

Allow 1 credit for D.

Allow 1 credit for C.

Allow 1 credit for the correct order, as shown below, and a correct comparison.

Mass
Ganymede Largest
Callisto
Io
Earth’s Moon
Europa Smallest

Acceptable responses include, but are not limited to:

— The order of the equatorial diameters is the same as the order of the masses.

— The moons’ equatorial diameters and masses would be the same from largest to
smallest.

— As diameter increased, the mass increased.

16 [1] Allow 1 credit for D.



17 [1] Allow 1 credit for Refute and a correct justification. Acceptable responses include, but are
not limited to:

18

19

20

21

22

23

24

25

— lo travels around the Sun as well as Jupiter, proving that the Sun exerts a gravitational
force on lo.

— The Sun and o both have mass and interact at a distance, indicating a gravitational
force between them.

— o is part of the solar system and everything in the solar system revolves around the
Sun because of the gravitational force between the Sun and all solar system objects.

Intermediate-level Science Test — Rating Guide

[1] Allow 1 credit for B.

[1] Allow 1 credit for D.

[1] Allow 1 credit for a correct model, as shown below:

Spring 2025

Cc

Stimulus

B

Sensory
receptor

E
Transmitted
to
the brain

D
Transmitted
from
the brain

A

Behavior
response

[1]

[1]

[1]

[1]

[1]

Allow 1 credit for A4.

Allow 1 credit for a correctly identified reactant and body system. Acceptable responses

include, but are not limited to:

Missing Reactant:

— Sugar

— glucose/ C(H,,0,

Body System:

— digestive
— circulatory

Allow 1 credit for C.

Allow 1 credit for 4.

Allow 1 credit for C.
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26 [1] Allow I credit. Acceptable responses include, but are not limited to:

Test Tube 1:
— Rust formed because the nail was exposed to both oxygen and water in the test
tube.

— Rust occurred because the nail was exposed to oxygen in the air and water.

Test Tube 2:
— Rust did not form because there was no oxygen in the test tube or the water.

— Rust needs oxygen to form, and there was no oxygen.

Test Tube 3:
— Rust only forms when H,0O and oxygen are present, and there was no H,O vapor

in the test tube.

— Rust did not form because there was no water vapor in the test tube, and rust
needs H,O to form.

Note: If test tube 1 or 2 is selected, the student must state oxygen, not air.

27 [1] Allow 1 credit for A.

28 [1] Allow 1 credit for two correctly selected statements, as shown below:

The age of the rocks in the Eurasian Plate is different than the age of the
rocks in the Indian subcontinent.

Each year, the Indian subcontinent moved 5-15 centimeters south.

The Indian subcontinent rotated counterclockwise as it traveled north.

The Himalayan mountain range was formed due to movement of tectonic
plates.

The Eurasian Plate is 71 million years old.

29 [1] Allow I credit for A.

30 [1] Allow 1 credit for D.



31 [1]

37 [1]

38 [1]

39 [1]

Intermediate-level Science Test — Rating Guide
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Allow 1 credit. Acceptable responses include, but are not limited to:

— The coastlines of South America and Africa fit together like puzzle pieces.
— The shapes of the continents appear to fit together like pieces of a puzzle.

— South America and Africa look like they could fit together with no space between
them.

Allow 1 credit for position 2 and a correct harmful description. Acceptable responses
include, but are not limited to:

— It is harmful because a person would not have enough normal red blood cells to carry
oxygen throughout their body.

— It is harmful because the person would not get enough oxygen to their body cells.

Allow 1 credit. Acceptable responses include, but are not limited to:

— The mutation causes the hemoglobin molecule to become chained together instead of
separated molecules. This causes the shape of the red blood cells to become sickle
shaped.

— The molecules are connected from one to the other in the abnormal hemoglobin
molecule bending the red blood cells.

Allow 1 credit for B.
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40 [1] Allow I credit for a correct Punnett square, as shown below, and a correct explanation.

Mother
H h
H HH Hh
Father
H HH Hh

Acceptable responses include, but are not limited to:

— There is no change in the presence of sickle cell anemia from the parents to the
offspring, since no individual is hh.

— It is the same because both parents and all offspring have at least one H so no one has
sickle cell anemia.

41 [1] Allow 1 credit for A.

42 [1] Allow 1 credit. Acceptable responses include, but are not limited to:
— How does the temperature of the magnet affect the strength of the magnetic force
exerted by the magnet?
— What is the effect of the magnet temperature on the strength of the magnetic force?
— When the temperature of a magnet changes, how does the number of washers it can

pick up change?

Note: Questions must include a questioning word or a question mark.



43

44

45

46

47

48
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[1] Allow 1 credit for three correctly selected variables, as shown below:

the number of turns of wire around the metal bar

the type of metal filings

the mass of metal filings lifted

the amount of current through the wire

J the type of metal bar

[1] Allow 1 credit for A4.

[1] Allow 1 credit for B.

[1] Allow 1 credit for C.

[1] Allow 1 credit for indicating sexual and a correctly completed model, as shown below:

Model of Cells with
Number of Chromosomes

[1] Allow 1 credit for 4.
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49 [1] Allow I credit for identifying both lines correctly, as shown below, and an appropriate
explanation.

Appearance of Male Guppy Traits as a Function of Time

Percent (%) of Male
Population with Trait

Time

Acceptable responses include, but are not limited to:

— The percent of males with large, colorful spots increased over time because females
prefer mating with males with these traits, resulting in more male offspring exhibiting
these traits and fewer males with small, non-colorful spots.

— Males with colorful spots are preferred by females for mating, so that trait increases
over time in offspring, causing a decrease in the percent of guppies with small, non-
colorful spots.

50 [1] Allow 1 credit for a prediction of less spots and acceptable evidence. Acceptable
responses include, but are not limited to:

— The guppy populations will have less spots at month 25 than at month 20 because the
graph shows a continuing decrease in number of spots.

— By month 25 there should be less than nine spots per fish because the number of spots
begins decreasing at 6 months.

51 [1] Allow I credit for D.

10



52

53

54

55

56

[1]

[1]

[1]

[1]

[1]

Intermediate-level Science Test — Rating Guide
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Allow 1 credit for C.

Allow 1 credit for B.

Allow 1 credit. Acceptable responses include, but are not limited to:

— As the height of the dropped marble increases, the depth of the marble in the flour
increases.

— As drop height increases, the speed of the marble increases.

— The higher the drop height, the higher the energy of the marble.

Allow 1 credit. Acceptable responses include, but are not limited to:

— If the mass of the marble is double, the kinetic energy is double.
— If the mass increases, the kinetic energy on impact increases.

— The kinetic energy would increase for the marble with a greater mass.

Allow 1 credit for C.

11



Performance Levels

For each subject area, students perform along a continuum of the knowledge and skills necessary to meet
the demands of the New York State Learning Standards. New York State Elementary-level and
Intermediate-level Science assessments are designed to classify student performance into one of four levels
based on the knowledge and skills the student has demonstrated. Due to the need to identify student
proficiency, the state tests must provide students at each performance level opportunities to demonstrate
their knowledge and skills in the Learning Standards.

These performance levels are defined as:

NYS Level 4

Students performing at this level excel in standards for their grade. They demonstrate knowledge, skills, and
practices embodied by the Learning Standards that are considered more than sufficient for the expectations
at this grade.

NYS Level 3

Students performing at this level are proficient in standards for their grade. They demonstrate knowledge,
skills, and practices embodied by the Learning Standards that are considered sufficient for the expectations
at this grade.

NYS Level 2

Students performing at this level are partially proficient in standards for their grade. They demonstrate
knowledge, skills, and practices embodied by the Learning Standards that are considered partial but
insufficient for the expectations at this grade. Students performing at Level 2 are considered on track to meet
current New York high school graduation requirements but are not yet proficient in Learning Standards at
this grade.

NYS Level 1

Students performing at this level are below proficient in standards for their grade. They may demonstrate
limited knowledge, skills, and practices embodied by the Learning Standards that are considered insufficient
for the expectations at this grade.


https://www.nysed.gov/sites/default/files/programs/state-assessment/elementary-science-pldrev.pdf
https://www.nysed.gov/sites/default/files/programs/state-assessment/elementary-science-pldrev.pdf
https://www.nysed.gov/sites/default/files/programs/state-assessment/intermediate-science-pld.pdf
https://www.nysed.gov/sites/default/files/programs/state-assessment/intermediate-science-pld.pdf

THE STATE EDUCATION DEPARTMENT
THE UNIVERSITY OF THE STATE OF NEW YORK / ALBANY, NY 12234

2025 Intermediate-level Science Test Map to the Standards

Grade 8 Released Questions

Performance

Percentage of Students

Question Type Points . Subscore | Who Answered Correctly
Expectation
(P-Value)
1 Constructed Response 1 MS-PS1-4 PS 0.34
2 Multiple Choice 1 MS-PS1-4 PS 0.33
3 Multiple Choice 1 MS-PS1-7 PS 0.49
4 Multiple Choice 1 MS-PS1-3 PS 0.47
5 Constructed Response 1 MS-PS1-2 PS 0.06
6 Multiple Choice 1 MS-ESS2-4 ESS 0.61
7 Multiple Choice 1 MS-ESS3-5 ESS 0.38
8 Constructed Response 1 MS-ESS2-6 ESS 0.01
9 Constructed Response 1 MS-ESS3-2 ESS 0.20
10 Multiple Choice 1 MS-LS2-2 LS 0.53
11 Multiple Choice 1 MS-LS2-4 LS 0.37
12 Multiple Choice 1 MS-ESS3-2 ESS 0.32
13 Multiple Choice 1 MS-ESS3-4 ESS 0.28
14 Multiple Choice 1 MS-ESS1-3 ESS 0.31
15 Constructed Response 1 MS-ESS1-3 ESS 0.06
16 Multiple Choice 1 MS-PS2-4 PS 0.24
17 Constructed Response 1 MS-ESS1-2 ESS 0.09
18 Multiple Choice 1 MS-ETS1-1 0.31
19 Multiple Choice 1 MS-LS1-3 LS 0.28
20 Constructed Response 1 MS-LS1-8 LS 0.14
21 Multiple Choice 1 MS-LS1-2 LS 0.30
22 Constructed Response 1 MS-LS1-7 LS 0.07
23 Multiple Choice 1 MS-LS1-8 LS 0.59
24 Multiple Choice 1 MS-PS1-2 PS 0.35
25 Multiple Choice 1 MS-PS1-5 PS 0.27
26 Constructed Response 1 MS-PS1-2 PS 0.10
27 Multiple Choice 1 MS-ETS1-2 0.22
28 Constructed Response 1 MS-ESS2-3 ESS 0.07
29 Multiple Choice 1 MS-ESS2-3 ESS 0.47
30 Multiple Choice 1 MS-ESS1-4 ESS 0.29
31 Constructed Response 1 MS-ESS2-3 ESS 0.18
37 Constructed Response 1 MS-LS3-1 LS 0.22
38 Constructed Response 1 MS-LS3-1 LS 0.22
39 Multiple Choice 1 MS-LS3-1 LS 0.31
40 Constructed Response 1 MS-LS3-2 LS 0.12
41 Multiple Choice 1 MS-LS4-5 LS 0.32
42 Constructed Response 1 MS-PS2-3 PS 0.06
43 Constructed Response 1 MS-PS2-3 PS 0.08
44 Multiple Choice 1 MS-PS2-5 PS 0.37
45 Multiple Choice 1 MS-PS2-2 PS 0.43
46 Multiple Choice 1 MS-PS3-5 PS 0.43
47 Constructed Response 1 MS-LS3-2 LS 0.26
48 Multiple Choice 1 MS-LS4-2 LS 0.50
49 Constructed Response 1 MS-LS4-6 LS 0.06
50 Constructed Response 1 MS-LS2-4 LS 0.09




51 Multiple Choice 1 MS-LS2-5 LS 0.30
52 Multiple Choice 1 MS-PS3-1 PS 0.27
53 Multiple Choice 1 MS-PS3-1 PS 0.25
54 Constructed Response 1 MS-PS3-5 PS 0.15
55 Constructed Response 1 MS-PS3-1 PS 0.14
56 Multiple Choice 1 MS-PS3-2 PS 0.48

* This item map identifies the Performance Expectation with which each test question is aligned. All NYSP-12SLS Performance
Expectations are three-dimensional (https://www.nysed.gov/sites/default/files/programs/standards-instruction/p-12-science-
learning-standards.pdf). The integration of these three dimensions provides students with a context for the content of science (DCl),
the methods by which science knowledge is acquired and understood (SEP), and the ways in which the sciences are connected
through concepts that have universal meaning across the disciplines (CCC).
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