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JK3aMeH 3/1eMeHTapHOro ypoBHHA
Nno eCcTeCTBEHHbIM HayKam

COBETbI 414 CAAYN DK3AMEHA

JlocTnyb nyuyliero pesynbrata NOMOryT HECKOJSIbKO COBETOB:
® BHumaTenbHO npoumnTanTe BCe NHCTPYKUMUN.
* Yyramte BONPOCHI BHMMATENbHO.
* [lepep Tem, Kak BbIOpaTb MM HAaNMCaTb OTBET, NOAYMaNTe O CAMOM OTBETE.

e Y6enuTech, UTO Bbl NPOYMTANN BCIO MHPOPMALNIO MO BOMPOCY.
e [1n4 NoMCKa OTBETa Bbl MOXKETe BOCMONIb30BATbCA KasbKYIATOPOM, €C/IN OH OyfeT NoneseH.
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Ina otBeTa Ha Bonpocbic1no4 I/ICI'IOJ'Ib3YVIT€ npunBeaeHHYIO HUXe I/IHd)OpMaLl,VI}O, a TakXXe CBOoun
3HaHWNA NO eCTeCTBEHHbIM HayKaM.

quCTBa XNBOTHbIX
B Ta6n|/|u,e HUXe npeactaBl/ieHa VIH(I)OpMaLI,I/IFI O XWMBOTHbIX, UX 4YYyBCTBaX
N O TOM, KaK 3T YyBCTBa BbI3bIBAlOT OnpeAeneHHYo peakynto Ha cpeny XMBOTHOrO.

Ta6nv||.|a YYBCTB XXUBOTHbIX

Wcnonb3syembie

KnBotHoe uyBCTBa

CTpyKtypa/peakuyunn

Open

. [Na3a 3aHnmatot 50% obbema ronosbl
peHune

- [Na3a pacnonoeHbl C ABYX CTOPOH, BUAAT
B UeTbipe pa3a Aasiblue YenoBeka u MoryT
06HapyKunTb AO6bIYY B ABYX MUNAX

« O60HsHMe paboTaeT B 10 000 — 100 000
pas nyuylue, Yem y nofiei, 4To B Npupoge
nomoraeT cobakaM BbICNIEXMBATb
NCTOYHVKM NULLA

O60HAHNEe

Cnyx
« MoryT gBuratb yliamm B pa3Hbix

HanpaBneHnAX, YTO NO3BONAET cobakam
O6Hap)/)KI/IBaTb MCTOYHNKW 3BYKa 1N YrpoO3bl

« He cnenble — 3peHine pa3BuTo AOCTAaTOUHO
ANA NOVCKA MULLK

3peHune

+ OTNpaBNAT 3BYyKOBOW CUIHAJ, KOTOPbIN
OTpakaeTca 1 BO3BpaLLaeTCaA K IeTyyeln MbIlwun.
*KnBoTHOE ynaBnnBaeT ero 3a cYeT KPYMHbIX
ywen n Takum o6paszom obHapyxusaeT gobbiuy

Cnyx

CnoH OcazaHne/ « imetoT 6onblue peLenTopos, Yem gpyrvue
«CNyx» XMBOTHbIe. [lonyyatloT 3ByKOBble BUOpaL MK
OT OPYruX C/IOHOB Yepe3 HOru, YTOObI HaXoAUTb

O60oHsAHNe napy
- Mo 3anaxy pasnnualoT njaemeHa, 4tobbl He
NonacTbCA TeM, KTO Ha HUX OXOTUICA
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Yuawmmnca yTBEPXKOA€ET, YTO CZIOH N NeTy4YaAa Mblllib ob6a NnoJly4aloT 3ByKOBYIO I/IH(I)OpMaLl,VHO, HO
PearnpyroT Ha Hee No-pa3HoMy.

V|CI'IOJ'Ib3yVITe cBefeHnA n3 mCl6fIUL(bI Hy8Cme XXUBOMHbIX, yTOoObI noaKpennTb 3TO yTBEPXKAEHNE. [1]

Ha Fpad)VIKe HWXe npeactaB/ieHa I/IH(I)OpMaLI,VIFI O 4acCTOTaxX 3BYKOBbIX BOJIH,
KOTOpPbIE MOTYT BOCNPUHUMAaTb togn, CNOHbI, cobakm u JieTyumne mMblilin. YacToTa
3BYKa M3MePAETCA B repuax (Mu), TO eCcTb B KONMYECTBE BOJH B cekyHAay. CTOJ'I6L|,bI
o603HauatoT Onana3oH 4YacToT, KOTOPbIE MOTYT CJibllaTb XKUBOTHbIE UMW NOAN.

Fpaclwu( Aana3o0HOB 4aCTOTbl 3BYKa

| YacToTta (I'u) |

0 20 20 000 40 000 160 000

i

JThoan

JleTyyasa mbiwb

*KnBOTHbIE NO-pa3HOMY pearnpytoT Ha nHpopmaumio. Kakoe yTBep>KaeHne BepHO onucbiBaeT

TO, KaK NI0AY UV KUBOTHblE pearnpoBanu Obl Ha NpeaynpeanTenbHbI 3BYK C YacTOTOM
35000 Iy?

A Jlioan He ycnbiwat Takow 3ByK 1 He OTPearnpytoT, a C/IOHbI MOTYT TOMHYTb HOTOA.
B Jliogu ycnbiwat Takon 3ByK 1 6yayT pearmpoBatb, a cOb6aka MOXeT 3ananTb.

C Jliogu He ycnblwaT Takow 3BYK 1 He OTpearmpyioT, a cobaka MOXeT 3anadTb.
D

Jlioau ycnblwart Takow 3ByK 1 ByayT pearmpoBaTtb, a IeTyyas Mbllb YNeTUT noganblue
OT 3BYKa.
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Ha PUCYHKE HUXe |/|3o6pa>KeH nyTb CTafa CJIOHOB, MO KOTOPOMY OHU MO 6bl,
noyYyAB 3afaXx ABYX NMNJIEMeEH.

PucyHOK nyTn CNoHOB

Mnema maacaun Mnema Kamba

Kakon Tun o6paboTkm nHpopmaLmy No3BonAeT CTafly CJIOHOB CAeNnaThb Takol BbI6oOp?

A Vicnonb3oBaHve BOCMOMMHAHWIA B MO3re, YTOObl MPUMOMHUTD NyieMa Kamba, KoTopoe
paHbLLe OXOTUIOCh Ha C/TIOHOB.

B Vicnonb3oBaHne BOCMOMWHAHWIA B MO3re, YTOObI NPMNOMHUTbL NMAeMA Maacan, KOTopoe
paHbLLe OXOTUIOCh Ha C/TIOHOB.

C lVcnonb3oBaHne BOCNMOMUHAHWUI B XO060Te, UTOObI MPUMOMHUTL NMieMsa Kamba, KoTopoe
pPaHblLe OXOTUIOCh Ha C/TIOHOB.

D Vicnonb3oBaHne BOCNOMUHaHWI B X060Te, YTOObI MPUNOMHUTL NIEMS Maacaun, KoTopoe
pPaHblLe OXOTUIOCh Ha C/TIOHOB.
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4 Hacxemax Huxe cTpenkn o603HayaloT NyTb cBeTa. Kakasa 13 HUX BepHO oToOpa)<aeT NyTb CBETa,
KOTOPbI NPOXOANT MEXAY OPIOM, ero fobbluelt (MbILWbIo) 1 CONHLUEM TaK, YTO open BUAMT
XeptBy?

[lo6blua ConHue [lob6blua ConHue

(MacwTab He Bblaep»KaH) (MacluTab He BblgepKaH)

A C

[ob6biua ConHue [ob6biua ConHue

(MacwTab He Bblaep»KaH) (MacuuTab He BblgepKaH)

B D

Ctp. 5 OAJEE



Ina otBeTa Ha BOMPOChHI C 5n09 I/ICI'IOJ'Ib3yVITe npnBeAEHHYIO HUXKE I/IH(I)OpMaLI,I/HO, a TakXXe CBoun

3HaHWNA NO eCTeCTBEHHbIM HayKaM.

ABmKeHne maven gna ronbPa

Mpynna yyalmxca HeCKonbKo pa3 copocmna May ana ronbda ¢ pa3HoN BbICOTbI
Ha POBHbIA GEeTOHHbLIN non. Mau ypapanca o6 non n noanpbirMBan. Yumtenb
paccumnTbiBan CKOPOCTb MAYa Nepes KacaHnem rnona. Yyameca saMepasnm BbiCOTy

NPbIKKa pyneTkoun.

B Tabnvue faHHbIX HUXKe NpeaCcTaB/ieH pe3ysibTaT 3aMepoB 1 PacyeToB.

: Mon

Ta6bnuuya gaHHbIX 1

* ~ BbicoTa cobpoca

:A BbiCcOTa npbixkKa

Bbicota c6poca | CKkopocTb MAua nepen | BbicoTa npbikKa
(m) KacaHuem nona (m)
(m/c)

1 4,43 0,73
1 4,43 0,74
1 4,43 0,71
1,5 5,42 1,13
1,5 5,42 1,15
1,5 5,42 1,12
2 6,26 1,42
2 6,26 1,40
2 6,26 1,45
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Ncnonb3yiite HabnogeHna n3 mabiuysi OaHHbIX 1, UTO6bl OOBACHUTD, Kak CKOPOCTb MAYa A1
ronbda BNMAET Ha ero sHepruio. [1]

Kakoe yTBep»KaeHMe O cnnax, OkasblBalowWmx 4eNCcTBUE Ha MAY ANna ronbda, NoaTBepKAaeTcaA
HabnaeHnAMN U3 mabauysl OdHHbIX 17

A 13-3a ypaBHOBELLEHHbIX CUJ1 CKOPOCTb MAYA PacTeT BMECTe C YBEIMYEHNEM BbICOTbI
NPbIKKa.

B 113-3a HeypaBHOBELLEHHbIX CMJ1 CKOPOCTb MAYa YBENYMBAETCA NPY NageHUN.

C Cwinbl, OKa3biBaeMble Ha MAY, YPAaBHOBELLVBAIOTCA KOra OH KaCcaeTcsa Nosa 1 OTCKaKnBaeT
ob6paTHo.

D W3-3a HeypaBHOBELWEHHbIX CUJT CKOPOCTb MAYa CHNXKAETCA Npu nageHnn.

YueHVK yTBep»KaeT, uTo sHeprus Mada gns ronbda npeobpasosanack B Apyryo popmy, Koraa
MsIY KOCHYNCS nosa. B Kakow Tabnuue ToUHO ONncaHo, Kak NpeobpasyeTcst SHeprus, Koraa May
KacaeTcsa nona, U NnpuBefeHbl NoAKpennAloLWme AoKa3aTenbCcTea?

Mpeo6pa3oBaHune s3Hepruv [lokasaTenbcTBO
A
Tennoas sHepruaA B sHepruio AsmxkeHua | Mpu nageHnm may yCKopunca
Mpeo6pasoBaHne sHeprun JokasaTenbcTBoO
B
3BYKOBaA dHepPrua B SHepPruto AsmxKeHunA | M3-3a 3syka npm nageHum Mad nogckouusn Boile
Mpeo6pasoBaHune sHeprun JokKasaTenbcTBoO
C MNpwn KacaHuu Nona Temnepartypa MA4a
DHeprua ABMXEHNA B TEMNOBYIO SHEPruo
CHM3MNacb
Mpeo6pasoBaHue 3Heprun [loKkasaTenbcTBO
D
DHeprua ABMXeHWA B 3BYKOBYIO dHepruto | [pun KacaHum nona may nsgan 3sykK
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3aKoHuMB Ha6mo,u,eH|/|e 3a MAYOM AOnA FOJ'Ibd)a, OAVH N3 Yy4Yallnxca pewnn
N3YyUNTb, KaK COenaTb Tak, yTo6bI MAY npoexan Tpek anAa nrpyweyHblx MmallmH ot
Ha4ajla 1 4O KOHLUa.

U3sHavanbHasa KOHCTpPYKUNA

Yyawmmnca pasmectun Mayd ana ronbda Ha BepluMHe cbe3aa 1 Habnogan, uTo
MSAY KaTWUTCA BHWU3, HAUMHAET MOAHUMATBLCA MO MeTe, a 3aTem NajaeT C Tpeka.
YT106bl pewnTtb Npobremy 1 3aCTaBUTb MAY KaTUTbCA A0 KOHLA TPeKa, yUalymincs
npugyman Ba peleHus.

PeweHwme 1. Ysennuunto ONNHY TPpEKa Mexay CnyCckoM 1 netneun, HO COXPaHUTb BbICOTY.

PeweHwme 2. Ysennuuntb BbICOTY Cbe€3a, HO COXPaHUTb ONINHY TPEKa TaKOW Xe, KaK
B M3HaYanbHOM KOHCTPYKUWMNA.
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BbibepurTe BapumaHT, KOTOPbIV JIy4we 8ce20 NOAXOAUT ANA peweHmna 3agaun 1 bnarogaps
KOTOPOMY MAY CMOXET NpoexaTtb NeT/I0 U BECb TPEK A0 KOHUA. Micnonb3yA NpUHATLIN B HAyKe
XO[ PacCy>KAeHna, OOBACHUTE, NOYEMy STO peLleHne NOAXOAUT ydlue apyroro. [1]

Homep pelueHus:

[MosAcHeHune:
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Yuawmiica Bo3BpaLlaeT n3HavyanbHy KOHCTPYKUMIO. B 3TOT pa3 BHM3Y netnu
PacnonoXeH Takom Xe MaY ansa ronbda (may 2).

Ctp. 10 ﬂAﬂEE



Yyuawmnmca 3agaetca BOnNpocoMm: «4To Npon3ongeT C SHepruen u ABuKeHnem AByx maden ansa
ronbda, Korga may 1 6ygeT oTnyuleH B Havane Tpeka?». Kakasa Tabnvua cooepXxumt BepHoe
npefckasaHne 06 N3MeHeHW ABUXKEHNA 1 SHEPTK, KOTOPOE NPON30NAET NPU CTONIKHOBEHWUM
ABYX MAYen?

N3meHeHne Heprnm

N3meHeHMne aBNKeHNA

Msau 1 He nepepacT sHepruo
mMAYy 2.

Msau 1 6ygeT TonkaTb MAY 2, Noka 06a He
OCTaHOBATCA.

N3meHeHne sHeprun

N3meHeHne gBNKeHNA

MsAu 1 He nepepacT aHepruto
mMAYy 2.

MsAY 1 0CTaHOBUTCA, @ MAY 2 NPOAOCTIXKUT
ABUraTbCA C TOW »Ke CKOPOCTbIO, C KOTOPON
MAY 1 gBUranca oo CTONIKHOBEHUS.

N3meHeHne Heprnm

N3meHeHMne gBNXKeHNA

Msau 1 nepepacT YaCTb SHeprum
MAvy 2.

CKopoCTb MAYa 1 CHU3UTCA, @ CKOPOCTb MAYA
2 BblpacTerT.

N3meHeHne sHeprun

N3meHeHne gBNKeHNA

Mau 1 nepegacTt yacTb SHeprum
mAavy 2.

Mau 1 6ypeT ABUraTbCA C N3HAYaANbHOM
CKOPOCTbI0, @ MAY 2 HabepeT CKOPOCTb.

Ctp. 11
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Ina oteeTa Ha BoNpochbl ¢ 10 No 14 cnonb3yinTe NprUBeLEHHYIO HUXKE NHOPMALIMIO, @ TaKXKe CBOU
3HaHWA NO eCTECTBEHHbBIM HayKaM.

KnumaTtnyeckmne 3aKOHOMEpPHOCTU B CoepuHeHHbIX LTaTax

Ha kapTax HwmKe nokasaHbl AMana3oHbl CpefHen CYyTOYHOMW TemnepaTtypbl
BO34yxa B AHBape u nione ana pernoHos CLUA B rpagycax no ®apexrenty (°F).

cpep,Hﬂﬂ CYTOYHaA TeMnepaTtypa Bo3ayXxa B AHBape

OwnanasoH
cpepHen CyTouHomn
Temnepartypbil (°F)

> 86 °
77°-86°
68 -77°
59°-68° Noc-
T o0 - Avmrenee i e '
32°-41° IR RRREEIRREIA A
0230 _39° &7 c
£ 14°-23° 3 § 5
S <14°
0

CpepHAA CyTOUHaA TemnepaTypa Bo3ayxa B uione

AnanasoH
cpepHen cyToyHom
Temnepatypbl (°F)

> 86 °

77°-86°
68 -77°

59°-68°

50 ° — 59 ° Jloc-

X A ‘
e 4o _50° HIpKenec

32°-41°

23°-32°
= 14°-23° 3$»B
<14 °
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10 Ha kakon rMcTorpamMme noKasaHa HamBbIClWaA CpeaHAA CYTOYHaA TEMMNEPATYPa BO34yXa,

11

KOTOpasA MOXeT ObITb B ATSIaHTe B AHBape 1 ntone?

100 100
[T . o .
< 80 80 |
g .
E 60_ — E 60_ —
@& 40- — & 401 - -
= 20 — — = 20 — —
- . - -

AAHBapb Wionb 0 AAHBapb Wonb
A C

100 100
T .
&‘; 80 — °T€ 80
S 60 L1 £ 60
5 5
E,- 40_ — — q:,- 40_ — —
= 20 — — = 20 — —
- . - .

AHBapb Wionb 0 AHBapb Wonb
B D

OnnuwnTe, Kak byaeT MeHATbCA CpefHAA CYyTOUYHaA TeMnepaTypa BO34yxa, ecin nepemeLlaTbCa
CTPOro Ha ceBep OT XblOCTOHa. [1]
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CpenHee KONN4YeCTBO 0CaAKOB 3a roa B alonmax gna pernoHos CLLUA

KonunuecTtBo
0CafKoB
(nronmos)

120

80
40
20
10

V|CI'IOJ1b3yVITe OaHHbl€ Ha KapTaX, yTOObI noaTBepOonTb yTBEPKAEHNE O TOM, YTO B Jloc-
AHpxenece n AtnaHTte pa3HbIVI KNMMaT, XOTb OHU N HaXo4ATCA NPUMEPHO Ha OAHOM wnpore.

InAa otBeTa I/ICI'IOJ'Ib3)/IhTe I/IH(I)OpMaLl,VHO O TeMnepartype U Konnvyectse 0Cagkos. [1]

Ctp. 14
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13

14

BceHTAGpe 2009 roga Ha ATnaHTy 06 pyLUMnoch KaTacTpoprueckoe HaBOgHEHME.
MeHblie yem 3a 24 vaca Bbinano ot 10 go 20 AIOMMOB 0OCAAKOB, YTO MPMBENO
K CTpeMnTenbHOMY HaBOAHEHWIO, OCTaBMBLUeMY cnef B mctopun. CepbesHbiin
ylwep6 nonyumnu 6onblie 20 000 4OMOB 1 OpraHM3aLnii.

Kakve 13 npmBefeHHbIX HXKe AeNCTBUN ANs CHUXKEHNA pUcKa byayLiero BO3AeNcTBMsA CUIbHbIX
[OXAen Ha Xutenein n 6rusHec ATnaHTbl NoTpeboBany 6bl MeHbLUe BCero pecypcos?

A nOCTpOI/ITb HOBbIE€ OPOIrn 1 nNepeHanpasnTb 4OXKAEBYIO BOAY B O4HY BOAOOYNCTHYIO
CTaHUUIO.

B KyI'II/ITb MELLKW C neckom 1 6ecnnaTtHo npenocCTtaBnTb NX BCEM XUTENAM ATnaHTbI, YTOObI OHM
pasmecTunn mewkn BOKpyr fOMOB. Tak BOoAa He nonaget BHYTpPb.

C He 3akpbiBaTb cyuiecTByioLme TPYObI A1A U3NULWHEN BOAbI, YTOObI OCAAKMN YXOAUIMN 13
ropoga.

D Co3paTtb Kak MOXHO 6onblue Y4aCTKOB C OTKprTOVI nouBsomn, YTOODI aooxaesaAd Bofa MOrJia B
HUX BNNTbIBAaTbCA.

(DOTOI'pad)VIﬂ HuXe 6bina caenaHa NPoxXoXXmm nocjie HaBoOAHEHNA B ATnaHre.

Kaknm o6pa3om cunbHble ocagku B 2009 rogy, CKopee BCEro, Bbi3biBanv MOBPEXAEHME STON
poporun?

A TloToKu foXAeBOoN BoAbl MOTEKNN NO fopore 1 pa3bunun ee Ha KYCKu.
B Bo Bpemsa wTOpMa gopory pa3pyLumna MOHUA.
C Boga, TekyLwas nog AOPOrow, Bbi3Basna 3eMneTpsceHmne.

D Bopga pa3mbliia noyBy noj AOPOroi, U3-3a Yero Jopora ynana B nycToTy.
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lns oTBEeTa Ha BOMpocChl € 15 No 18 ncnonb3yinTte NprBEAEHHYIO HUXKE MHPOPMALIMIO, @ TaKXKe CBOU
3HaHWA NO eCTECTBEHHbBIM HayKaM.

Camas BakHaA pbi6a B oKeaHe

ATnaHTUYecKun MeHX34eH

Pbl6a noj Ha3BaHUEM «aTNAHTUUYECKMIA MEHX3AEH» OOUTAET BAOIb BOCTOUHOIO
nobepexba, ot KaHagbl go Onopupabl. HeKoTopble yyeHble CUMTAOT MEHX3AEeH
«CaMOW Ba>KHOW pblOOI B OKeaHe», MOTOMY YTO 3Ty MaNEHbKYO PblOKY eAaT MopCKuMe
nTuubl 1 6onee KpynHble BUAbI Pblb, HANPUMEP MOPCKOW OKYHb, nydapb, TyHel n
Aaxke genbOuHbl U KUTbl. DTOT BUA CYNTAETCA KNOYEBbIM, BeAb ANA NoaaepXaHns
XOpPOLEero COCTOAHMA OKeaHa aTNaHTUYeCKUM MeHX34eH OouyeHb BakeH. Ecnnm
MEHX3[eHa HefoCTaTOYHO, MHOTMe Apyrue Buabl pbld HauMHaOT ronodatb, a UX
nonynAumMaA COKPaLLAeTCA, YTO YrpoKaeT SKOCUCTeMe OKeaHa.

IMeHHO noatomy 15 wTaToB, B TOM umcne wraT Hblo-Mopk, cornacunmcb
C MNaHOM MO KOHTPOMIO 3a nonynAauMen MeHXdAeHa W NoadeprkaHuio Takow
UNCNEHHOCTKN, KOTopaa TpebyeTca 3aBUCMMbIM BufaM. B panoHe JloHr-AnneHga
yuyeHble, pblOONIOBHbIE KOMMaHUK, HenpopeCcCMOHaNbHbIE JIOAOUYHUKM U Jaxe
NoOUTENN-OPHUTONOI JOrOBOPUINCH OTC/IEXMBATb M OrpaHuYMBaTb 06beM
BbI/IOBa MeHx3aeHa. MNocne nosnu pbiby 3Toro Brga obpabatbiBaioT Ha PbIOHbIX
3aBofax. M3 Hee genatoT yaobpeHus, KOpM AnA OMaLLHEN NTULbI 1 PbIGriA Xup.
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Ha KapTe HXKe |/|306pa>|<eHo pacnpocCTpaHeHne meHxsaeHa Baojib BOCTOYHOIo
I'IO6epe)Kbﬂ. FMCTorpamma NMOKa3biBae€T KOJIN4YeCTBO pr6HbIX 3aBOAOB, KOTOpble
O6pa6aTbIBa}0T MeHX34€eH B HECKOJIbKUX PErMOHaX y»ke 6onbLe 60 net.

KonunyectBo
pbI6GHDbIX 3aBOAOB

PacnonoxeHue nonynauunii MeHX3aeHa

'\ KAHAZA
CLIAN,

Hblo-[xepcn
DE

ATnaHTUYeCKun
OoKeaH

[ Pacronoxetne

500 km nonynAaymmn
Ll 111 MeHx3feHa T

KonuuecTtBo pbi6GHbIX 3aBOAOB B NPUGpPEKHbIX pernoHax

20

15

wll

1 985~§

2005[]
2015[]

L]
(@]
(o)
-—

on

0O603HaueHne

7] OXHOaTnaHTUYeCKumn CpepHeaTnaHTUUYECKNN
peruvoH (FL-NC) pernoH (DE-NY)

Y - CeBepoaTtnaHTMyecKni
|:| Yecanukckun 3anms (VA-MD) - pernoH (CT-ME)
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B kakom npubpexHom pernoHe ¢ 1955 no 2015 roabl HabnogaeTca Hanbonbluee CHUMXeHue
KonnyecTBa pbl6HbIX 3aBOA0B, 06pabaTbiBalOLLMX MEHX3AEH?

A CeBepoatnaHTUYECKNIN PErvoH
B CpepHeatnaHTMYeCKUIn pernoH
C Yecanukckuii 3anuB

D IOXHOaTnaHTUYeCKNIA pernoH

Hangute oguH MeTog, C MOMOLLbIO KOTOPOIo COOOLECTBO YUEHbIX, Pbl6aKOB U
HenpodecCcMoHanbHbIX NOAOYHUKOB 3aLLMLLANM NONYAALMIO MEHX3AEHA. MIcnonb3ynTe HayuHbIN
Noaxo[ K pa3MbILNIEHNAM M 06BACHUTE, KakK 3TOT METOZ 3aLUMLLIaeT NPUbPexXHYo SKocmucTemy. [1]

MeTton:

[MosAcHeHune:
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MpoMmblWNEHHbIE  PbIGONOBHbIE  KOMMAaHWM  WCMONb3YT  MEHX3A4eH
B MPOM3BOACTBE KPaCOK, KOpMa NS »KMBOTHbIX U BUTaMUHOB. Kommepueckue
pblOHblIE XO3AMCTBA MCMOMb3YIT MEHX3AEH B KauecTBe MPUMaHKU ANA Kpabos
1 NO6CTEPOB, a TaKXKe KaK HAXKMNBKY AJ1A HeNpopeccroHanbHON PbiGasKu.

Ha rpa¢umkax Hmxke un3obpakeH o06bemM BblJIOBAa MeHX3AeHa 3TUMU
opraHu3aumamu.

KonunuyecTBo meHX3eHa, BbIJIOB/IEHHOIO
npomMbIlWIeéHHbIMN KOMNaHNAMN
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Konnuyectso MeHX3eHa, BbUIOBIEHHOro
nponsBoanuTenaAMmn HaXXNBkKu
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17 BblABMTE TUN PbI6ONIOBHBIX KOMMAHWIA (NpOMbIUIeHHbIe pbl60108HbIE KOMNAHUU NN
npou3800uUmMesiu HaXuekKu), KOTopble, BEPOATHO, OKa3ann HanbonbLuee BNVAHME Ha NONYNALNIO
MeHX3,eHa N COCTOAHNE OKeaHNYeCKom SKocuctembl B nepurogd ¢ 1986 no 2010 rogbl.
MNpenocTaBbTe UMCNEHHbIE JOKA3aTeNbCTBA CBOVIX yTBEPXKAEHMI U3 rpaduKkoB. [1]

Tvn pbI6ONOBHOM KOMNAHUN:

JloKa3aTenbCTBO:
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Ha Tonorpadurueckoin kapte ocoboro Tnna Hke n3obpa<eHa rnybrHa okeaHa
B MeTpax BAoNb nobepexbs Hbto-Mopka u Hbto-[xepcu. Tam obmUTaeT MeEHX3AEH.
Byksbl A, B, C 1 D 0603HaualoT MecTa BAOJIb OKEAHNYECKOro AHa.

Imy6uHa okeaHa (B meTpax) y no6epexbs Hbio-Mlopka n Holo-Ixepcu

Hbio-[>xepcu

;o‘OW g RS %
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V|CI'IOJ1b3)/VITe AaHHble O I'J'I)/6VIHe OKéaHa C KapTbl N CBOU 3HAHNA O TOI'IOI'pa(I)I/Il-IeCKVIX KapTax,
yTOObI Bbl6paTb, B KaKom Ta6n|/|u,e npmneegeHbl npasuiibHble CBeAeHUA 06 0cobeHHOoCTAX
OKeéadHa, a TakXXe JOKa3aTes/ibCTBa yTBep)K,EIEHVIVI 06 OA4HOM M3 MeCT NoA 6yKBOI2.

Mecto A Mecto C
My6uHa AHo Jokasa- My6uHa AHo Jokasa-
oKeaHa (M) oKeaHa TenbCcTBO oKeaHa (Mm) oKeaHa TenbCcTBO
OtHocn- 1\ hn KpyToii M30nmHum
Mexagy 10 20| TenbHO Mexay 30 n 40 by
pAgom 06pbIB pAgom
niockas
A C
Mecto B Mecto D
My6uHa AHo Jokasa- My6uHa AHo Jokasa-
oKeaHa (M) oKeaHa TenbCcTBO oKeaHa (Mm) oKeaHa TenbCcTBO
OtHocn- 1\ hn KpyToii M30nmHum
Mexagy 20 30| TenbHO Mexay 40 n 50 by
Janeko 06pbIB faneko
niockas
B D
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s oTBEeTa Ha BOMpochbl € 19 No 23 ncnonb3yinTe NPUBEAEHHYIO HUXE MHPOPMALIMIO, @ TaKXKe CBOU

3HaHWNA NO eCTeCTBEHHbIM HayKaM.

OnpepneneHne BewecTsa

Yuawmeca npoBenun 3KCNeprMeHTbl Mo OnpeaesnieHnto HEN3BECTHbIX BELECTB
C XICMOJIb30BaHNEM CBOWCTB U3BECTHbIX BELECTB. Bo Bpema sKcnepumeHTOB 6bino
MCNonb30BaHO 060pyaOBaHMeE, COOTBETCTBYOLWEe TpeboBaHUAM 6e30nacHOCTH, 1
OblNN BbINOJTHEHbI BCE NMpaBusia No 6e30MacHOCTU.

CBoOINCTBA N3BECTHbIX BellecTB

dneKTpuyeckas
PacTtBopumocTb Peakuyma
BewecTBO LBer Texkctypa npoBoANMOCTb
B BOAle Ha YKcyc
(cyxoe BeLecTBO)
NMoBapeHHasa conb | benbin Mpy6as Ha N3onaTtop Het
Men benbin | Menkue yactuupl HeTt N3onaTtop My3bipun
Caxap benbin Mpyb6as Ha N3onaTtop Het
Myka benbin | Menkne yactuupbl Het N3onatop Het
NuweBasn coga benbin | Menkne yactuubl Ha N3onaTtop My3bipun

B xope OKCNEPUMEHTOB Yy4dallnecd Ha6moqan|/|, 4TO Hen3BeCTHoOe BelwecTBO
COCTOUT N3 MeNKMNX 4YaCTtnl U npeacrtaBnAaeT cobon benbin NMOPOLWOK, KOTOprIZ
pearnpyeTt Ha yKcyc. OH PacTBOPUM B BOAE N HE NPOBOAUT SNTEKTPUNUECTBO.

19 MocTaBbTe OTMETKY (\/ ) B Tabnunue HuXKe, 4Tobbl 0603HAUNTb, UTO 3TO 6bIS10 3a BewecTso. [1]

lNoBapeHHas
conb

Men

Caxap

Myka

Mnwesasa cona
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Ha pucyHKax HuXe M306paXkKeHO KOMNYECTBO M B3aUMHOE PaCMofIOKeHue
yacTuy, B 06pasLe Boabl 1 0b6pasLe caxapa.

O603HayeHne

O YacTtrua Bofpbl

OO0000O A Yactvua caxapa
0000 | | aalila

Boaa Caxap

20 Kakon PUCYHOK ny4dule BCEro OnnCbiBa€T KOMMYECTBO 1 B3aMMHOE PaCroNIoOKeHNE YaCTul BOADbI
N CaxXapa nocsie T1oro, Kak caxap BbiCbirnasanm B BOAY N nepememanm?

A
O
A

OAO
AOA
CAQO

A

0] J©)
09>
O

9] O(E}
QO»
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3atem ydawmmca  fgann 4detbipe  MWUHepana. Yuawmeca  BbINOAHUANU
onpeneneHHbole 3afaHnA, yTtoObl BbLIABUTL CBOWCTBA MUHepanos. B Ta6m/|u,e
npueeneHbl Ha6J'IIO[J,eHI/IFI OnAa  Jdetblipex u3 nAatnm CBOWCTB, Ha6J'IIO,D,aeMbIX
ydawnMmnca. Ha PUCYHKAX HWXKe TMOKa3aHa peakuyna CUibHOro MarHmMTa Ha
np|/|6n|/|>|<eH|/|e K MUHEpPanam.

Maruut
NPUTAHYNCA

MarHuT He
NPUTAHYNCA

=

MarHur He
NPUTAHYNCA

MarHuT He
NPUTAHYNCA

S
-

Kanbuut

Mupnt

O603HaubTe, o6r|ap,ar0T N MUHEPaJibl MarHUTHbIMU CBOMCTBaMU, HaN1caB «[a» nnn «Het» B

21
mabnuye 0aHHblx ydauwezoca 1. [1]

Ta6bnuua AaHHDbIX yyawmxca 1

MwuHepan LiBer OTtpaxaetr | MarHutHble | TBepaocTb Peakuunsa Ha
cBeT CBOMNCTBa yKcyc
(Oa/Her) (Oa/HeT)
MyckoButoBas cntoga | Mentbin Ha CpepHsan Het
Tanbk benbin Het Hun3kan Het
Kanbuynr benbin Het CpepnHan My3bipun
MupuT Kentbin Ha Bbicokas Het
Ctp. 24 'q AJIEE



22

3atem ydawmeca nosIoXKUnn KalbUUT Ha CTEKNTAHHYKO YallKy W NOCTaBUJInN
YallKy Ha BeCbl. |_|pl/l NOMOLWN NMNETKN Ha KallbUUT KanHYyNn AeCATb Kanenb YKCYCa,
a 3aTem 3anncann O6LI.|,le Maccy.

Ha NOBEPXHOCTUN KallbUNTa NOABUNNCE MY3bIpKU, N MaCCy 3anncann CHOBa.

B Ta6n|/|u,e HUXe |/|3o6pa>KeHa CXeMa 3KCnepumMeHTa U onncaHbl Ha6J'IIO)J,eHI/IFI

yyaLmnxcs.
PesynbraTbl 3KCNepuMMeHTa € KanbLuToM
Kanbuut c ykcycom Kanbuut nocne peakuyum Ha yKcyc
ﬂmneTKax [Ny3bipn
v — Kannu ykcyca 5/
00
Kanbuut Kanbuunt
“'Q‘,rt"‘— i N N
[CTeknaHHaA Yawka | [CreknaHHaa Yawka |
Becbl Becbl
HabnioneHus: HabnioneHus:
— lNoBepxHOCTb rNagkas — lNoaBnnucb ny3bipu
— O6uwan macca yKkcyca, kanbumta | — B mMecTe KOHTaKTa C yKCycom
N CTEKNAHHOW Yawkm — 19,65 T. NOBEPXHOCTb HEMHOTO rpybas
— lMpo3payHblii nnu 6enbii LBeT — O6Lwan macca yKcyca, Kanbuuta
N CTEKNAHHOM Yawku — 18,75 T.
— lMpo3payHblii nnu 6enbin LBeT

Yualuinca yTeeprkaaeT, uTo B pesynbTaTe peakunm yKCyca C KanbLUToM NOABUIOCh HOBOE
BelecTBO. Kakoe yTBepKAeHe MOXHO MCMOMb30BaTh B KauecTBa AOKa3aTeNnbCTBa,
NOATBEPXKAAOLLEro C/IoBa yyalleroca?

A Tlocne po6aBneHuna yKcyca KanbunT N3MEHW LiBET.
B Kannu ykcyca pacnnaBunm 4acTb KanbLuTa, ¥ Macca CHU3UIACh.
C TMpw nonagaHnn ykcyca Ha KanbLWT NOABUANCH NYy3bIPW.

D TekcTypa noBepxHOCTU BCcero obpasua KanbuuTta n3MeHUnacb nocse fobaBneHna ykcyca.
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Yuawmmcs Bblganu Tpy pasHbix o6pa3ua nopoa, 0603HaueHHbIX A, B C, utobbl
nonpo6oBaTb KanHyTb Ha HUX YKCYC. B Tabnuue HuKe npeactaBneHbl pesynbTaTbl
npob.

Ta6bnuua AaHHbIX yyawmxca 2

Mopoaa PeayKKl.:v;;cl Ha
A My3bipn
B lNy3bipen HeT
C lNy3bipen HeT

Mcnonb3yinTte pesynbTtaTbl U3 mabauybl 0aHHbIX y4auuxca 2, 4Tobbl 06BACHNUTb, MoYeMy nopoaa
A BepoATHee BCEro coCTouT 13 Kanbuuta. [1]
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na oTBeTa Ha BONPOCHI € 24 Mo 29 UCNONb3yNTe NPUBELEHHYIO HUXKE MHOOPMALIMIO, @ TaKXKe CBOU
3HAHMSA MO eCTEeCTBEHHbIM HayKaM.

Cypukarbl

Ha ¢oTtorpadum mama-cypumkat CTOUT Ha 3aiHUX HOrax, YToObl BbICMATPUBATb
XVLWHWKOB, HanpuMep LWAKanoB, OPJIOB U AAOBUTLIX 3MeN, KOTOpble MOryT
HaBpeauTb MNOTOMCTBY — CypuKaTaM-LeHKaMm. Ecnm oHa yBMAMT onacHOCTb, TO
3aCBUCTUT, YTOObI NPeaynpeanTb OCTaNbHbIX CYpPUKaTOB B KONoHUNU. CyprKaTbl —
coumanbHble XUBOTHble, obuTarowme B rpynnax Ao 40 >KMBOTHbIX. DTU rpynnbl
Ha3blBalOTCA KONIOHMAMMU. LLleHKOB MOMoraeT pacTuTb BCA KONOHMA: UX KOPMAT
N OXPAHAIOT.

CypuKaTbl XMBYT B I0XHbIX NycTbiHAX Kanaxapu n Hamnb. Tam cyxon knumat
N MHOTO NMecKa. TV XXMBOTHble NPUCMOCOOMANCH ANA BbIXKNBaHUA B TAKOM CYPOBOM
knumate. CypurKaTbl pOIOT HOPbI, FAe OHM NPAYYTCA OT LHEBHOIO 3HOA U rPETCA NO
HOuaM. Y HMX Pa3HOOOPa3HbIV PALMOH, B KOTOPbIN BXOAAT HACEKOMble, HebonblLuve
XUBOTHbIe (FPbI3yHbI), Auepuubl, KOpHU 1 nnogbl. CypuKaTbl MOnyvaroT BCHO
Heobxoanmyto M Bogy 13 nuwn. OHN HUKOTAA HE MbIOT.
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YT06bl BbIKWUTb, 3TU XUBOTHbIE NPUMEHAIOT a3a, yun 1 HOChI. Yyawmmnca
3anncan HeCKOJIbKO (I)aKTOB npo 4yBCTBa CypUKaTOB.

dakr 1. XopOLuee 3peHNE NO3BOJTAET CYPUKATaM-OXPaHHUKaM 3aMeYyaTb

XNWHWNKOB.

dakr 2. Korpa CYypUKaTbl POKOT HOPbI UNn NWyT efly B 3emMie, OH MOTYT 3aKpPbITb

ywin, yTOO6bI B HAX HE MOoNaJ Necok.

®akr 3. OTnnyHoe o6oHAHME NoOMOoraeT CypnKaTamM HaxoguTb Ll,06bl‘—ly, KOTOpPaA

npAayvyeTca nog 3emnen.

®akT 4. B nounckax €bl N Npn yXoae 3a NOTOMCTBOM CypUKaTbl NPUCywmnBatOTCA
K npegynpeaontenbHbIM CBUCTaM.

24 Kakne d)aKTbI MOHO MCNOJIb30BaTb B Ka4eCTBE JOKA3aTe/IbCTBa, UTO CYPUKaTbl MCNOJIb3YIOT

25

opraHbl YyBCTB, UTOObI 0OOHapPYXMBaTb YrPO3bl OT APYTUX XKUBOTHbIX?

A OQaktbl Tun?2
B ®aktbi2n3
C OQaktbi3n4
D Oaktbi4n1

3anuwunTe CNoBa B NPaBUIbHOM NOPAZAKE, UTOObI COCTaBUTb CXEMY ABUXKEHUA MaTEPUN MeXAY
opraHn3Mamu B appukaHckom nycTbiHe Kanaxapu. [1]

Cnuncok cnoB

Opnbl

Cypukarbl

Hacekomble PacteHunsa
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Ha rpaduke Hmxe n306pa)keHO OTHOLLEHME MACCbl CypuKaTa K KONMMUYeCcTBy
[o0blun, HaMJeHHOW 3a vac.

BnuaHume maccbl cyprKaTa Ha KONn4ecTBo
HaAeHHOM 3a Yac aoo6bIun

N
\

.

/

w o o

KonuuectBo fo6biun
(B yac)

240 290 340 390 440

Macca (1)

26 O6BACHWTE, KaKKMe [oKa3aTebCTBA TOrO, YTO BapraLmns GpU3nNUYeCcKnx MPU3HAKOB Y CYpUKaToB
[AET NPEeUMyLLECTBO /15 BbXKMBaHWA, CTb Ha rpaduke. [1]
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Ha rpac|>|/||<ax HU»e |/|306pa>KeHo BNnNAHNE Ha WEHKOB KOJIOHNWN KoJ1n4vecCTBa
B3POdiblX ocobel Ha Kaxaoro weHkKa.

BnunaHue Konnuyectsa B3pocibiX Brnusnme konnyecrsa

oco6eil Ha KONNYECTBO efbl, B3pOoC/bIX 0cobeit Ha maccy,
cbeflaeMoln KaXKAblM LWEeHKOM HaGpaHHYI0 KaXKAbIM LLEHKOM
cypuKaTa B yac CcypvKaTa B fieHb

>
>

epa B yac

CbepeHHas WeHKamu

Macca, HabpaHHas KaXkabim
LEeHKOM B fieHb

> >
KonnyectBo B3pocnbIx Konunyectso B3pocnbix

|/|CI'IOJ'Ib3yFI [OOKa3aTeNibCTBa Ha o6oux rpadleax, noaroToBbTe 00bsICHEHWE TOrO, KaK
HaxoXxXaeHne B KOJTOHNN NMOMOTraeT BbI>KNTb LLEeHKaM CYPUKaATOB. [1]
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rde)UK A nokasbiBaet CpeaHKK CYTOYHYHO MaKCUMMaJlbHYKO TemMnepatypy
BO34YyXa B NyCTblHE Kanaxapm. I'pad)UKB NMOKa3bIBa€T KakK MeHANTaCb CpefHAA MacCCa
(BeC) 3-MecAYHOro WeHKa CypunKaTa B O4NHAKOBbIX BPEMEHHDbIX MPOMEXYTKaX.

Mpadpuxk A Mpadpuk B

MakcnmanbHasa Temnepartypa sosgyxa (°C) Macca weHKoB cypukKara (r)
&K
(]
T _ 34 x = 450
ouv o ©
S 32 5 8 400
re 30 —— = > 350
é % ™M
[} c O
E% 28 g 2 300
¥F 26 = & 250
=

1995 2005 2015 1995 2005 2015
lopg log

Yuawminca yTeepxaaeT, UTo Ha Npu3HaKy BAUAeT cpeaa. icnonb3yinte foKasaTenbCcTBa 13
epacpuka A v epagpuka B, utobbl NOATBEPANTL 3TO YTBEPXKAEHMe. [1]
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29 B Kakoil CTpoke BEPHO COBMELLEHbI YTBEPXK/EHA O CypUKaTaX 1 pellieHme, KOTOPOe MOMOTIo
6bl X NONYNALMM BbIKMBATb B NYCTbIHAX, KOTOPblE CTAHOBATCA XKapye 1 cywe?

Crpoka YTBepxpeHune PeweHne
Ecnu goctynHo 6onblue BoAbI, TO MepemecTnTb NONYNALNN
1 nonynAunA CYpnKaToB MOXET BbKUTb | CYPMKATOB Tyaa, rae 6onbLue
B 6oniee XapKoW 1 Cyxon NycTbiHe. BOAbI.
MycTbIHWM CTAHOBATCA Xapye 1 cywe, | 3acennTb HacekoMmbix,
2 MO3TOMY MCTOYHMKOB NULLM ANA AlepuL, LWaKanos, Opfos
CypuvKaToB OyfeT MeHblue. 1 3MeN B PermoHbl MYCTbIHU
C NoNynALMAMN CypPUKaTOB.
Mpu CHWXeHUn KonuyecTBa 0cagkoB | PasamecTuTb B NycTbiHE eMKOCTH
3 B MYCTblHE CypuMKaTbl NpucnocobAtca | ana cbopa ocagkos, UToObI
1 UM OGyLeT HY>KHO MeHbLLEe BOADbI. CypuviKaTbl MO OTTYAA NUTb.
BbIXMBaHMIO CYpnKaTOB YrpoKatoT BbiaBMTb MecTa obnTaHmA
bonee XapKwue 1 Cyxve ycnoBus nonynAunn CyprKaToB, a 3aTemM
4 NyCTbIHb. BbIPbITb MM 6onee rnybokune
HOpPbI, YTOObI OHM NPATANNCh OT
pacTyLLero 3HoA NyCTbIHN.
A Crpoka 1
B Crpoka?2
C Crpoka3
D Crpoka4
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Ina oteeTa Ha BONpochbl ¢ 30 No 34 NCNONb3ynTe NPUBELEHHYIO HUXKE MHOPMALIMIO, @ TaKXKE CBOU

3HaHUA NO eCTeCTBEHHbIM HayKaM.

MarHutbi n 3JIeKTPOMarHnTbl

Yuawmeca cpgenann npoOCTON

pepxatenb AnA MardHunta W3 MNpULLENKH,

CTaKaH4MKa, MarH1MTa u Knemkom neHtbl (cxema 7). C NOMOLLbIO 3TOW KOHCTPYKLUMN
M3yyanu MarHUTHble CUnbl. Yyawumeca onpepenAny, CKOSIbKO CKPernoK MOXeT
yaepXaTb MarHuT npu nNpAMoOM KoHTaKTe (cxema 2). Ckpenku crubanu B ¢popme
KpIoUKa, YToObl MOBECUTb CHU3Y CliefyoLLYO CKPErKY.

Cxema 1

Cxema 2

MarHut

Mprwenka
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3atem yvawmecA [00aBNANM K HWKHEM 4YacTW MarHuTa KyCOYKU KNenKom
NeHTbI 1 MOBTOPANM IKCMEPMMEHT CO CKPenKaMun C KaxkabiM HOBbIM CJIOEM JIEHTbI

(cxema 3).

Cxema 3

Hwuxe npeancraBneHbl NONy4Ye€HHbIE dHHDbIE.

Knenkas
neHTa

KonunuecTBo CKpenok, yaepKnBaeMbiX OAHUM MarHUTom

Ha marHnte | Ha marHute | Ha marHute | Ha marHurte
Ha maruuTre .
. . OAVH cnon Tpw cnos NATb CI0eB ceMb CJ10eB
HeT Knemkon . . .. . . . .
NEHTBI Knenkon Knemkon Knemnkon Knemnkoun
NeHTbI JIeHTbI JNIeHTbl NeHTbl
KonunuecTtBoO
epXuBae-
YAep 17 10 5 4 2
MbIX MarHu-
TOM CKpenokK
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30 Kakow Bonpoc n3yyatoT yyawumeca?

A Kak MOXHO HabnoaaTb U M3MepUTb 3aKOHOMEPHOCTY ABUKEHUA MarHTa B PasHbIX
cuTyaumax?

B Kak marHuTHas cuna, fencTByiowasn Ha NpeameT, 3aBUCUT OT PAacCTOAHMA MeXAY MarHUTOM
N npegmeTom?

C KakrpaBuTauma BIUSIET HAa MAarHUTHYIO CUITY, AEACTBYIOLYIO HA NpeameT?

D Kak marHuTHble cunbl Npy KOHTAKTe BMAIOT HA NepedaBaemyo Mexay npeametramu
SHepruto?

Yyawmeca noBTopunu nccnegoBaHme, HoO B3ANN ABa MarHuTa (cxema 4).

Cxema 4

[Ba

MarHmTa
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B kakow Tabnuue npueaeHbl Hanbonee BepoOATHbIE Pe3ybTaTbl HOBOMO SKCNEPUMEHTA

31
C ABYMA MarHuTamun?
Ha marHmn-
Ha mar- Ha marHun- | Ha marumrax Tax NATH Ha marumrax
HUTaX HeT | Tax oAaunH Tpm cnos cnoeB cemMb CJ/1I0eB
KnemkKkonm | cnom Kknem- Knemkomn . . Knemkom
. KNnenkomn
JIeHTbI KOW JIeHTbI NeHTbI NeHTbI
NeHTbI
KonunuectBO
epuBae-
YAep 17 10 5 4 2
MbIX MarHuTa-
MW CKpenokK
Ha marum-
Ha mar- Ha marumn- | Ha marumurax Tax MSTh Ha marHunTtax
HUTaX HeT | Tax oauH TpM cnoAa CnoeB ceMb cnoeB
KnemkKkom | cnom Knei- Knemkomn . . Knemkom
. Knemkomn
NeHTbl KOW NeHTbl NeHTbl NeHTbl
NeHTbl
KonunuecTtBO
epuBae-
YAep 15 8 3 2 1
MbIX MarHuTa-
MUN CKpenokK
Ha marum-
Ha mar- Ha marumn- | Ha marumurax Tax MSiTh Ha marHnTtax
HUTaX HeT | Tax oauH TpM cnoA CnoeB ceMb cNnoeB
KnemKkom | cnom Knei- Knemkomnm N Knemnkom
. Knemkomnm
NeHTbl KOW NeHTbl NeHTbl NeHTbl
NeHTbl
KonuuecTtBO
epuBae-
YAep 20 14 8 6 4
MbIX MarHuTa-
MU CKpenokK
Ha marumn-
Ha mar- Ha marumn- | Ha marumrax Tax NSiTh Ha marumrax
HUTaX HeT Tax oaunH Tpu cnoA CnoeB cemMb cjioeB
Knemkom | cnoi Kneim- Knemkomn . . Knemkom
. Knemkon
NeHTbl KOW NeHTbl NeHTbl NeHTbl
NneHTbl
KonunuectBO
epuBae-
YAep 20 5 10 6 1
MbIX MarHuTa-
MW CKpenok
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Yuawminca paspabatbiBaeT MarHUT ANA XonoAwsbHMKA, YTOObl 3aKpennsaTb
nncTbl Bymaru n potorpadun. Ha potorpadumm Hxke nokasaHo HECKONbKO BULOB
MarHuTOB.

OcHOBbIBasACb Ha HabOAEHNAX, BbisiBUTE OAQUH GAKTOP, KOTOPbI CrielyeT YUnTbIBaTb Npu
NPOEKTUPOBaHUN MarHUTa Ansi XonoaunbHuKa. [1]
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3J'IeKTpOMaI'HVIT — 3TO MarHuT, CO34aHHbIA C MOMOLLbIO NeKTpn4yecTBa. Ha
PUCYHKE HWXe I/I306pa)KEH npumep npoCcToro 3y1IeKTPOMarHnTa — MNPOBOAHUK,
HaMOTaHHbIN Ha reO3[b. npOBOﬂHVIK noAgKNK4YeEH K NCTOYHUKY NMUTAHUA, N YeEPE3
NPOBOAHUK NPOTEKAET 3J'IEKTpVI‘-IeCKI/IVI TOK.

MpocTon aneKTpomarHuT

MNcTOUYHUK NUTaHuA

HamotaHHbiin [B030b
NPOBOAHMK

S

M3-3a 3neKTpMyeckoro Toka B MPOBOAHMKE 3MEKTPOMArHUT AEeNCTBYET Kak
OObIYHBIN MarHUT. VIHXeHepbl UCNOMb3YIOT 3NIEKTPOMArHUTbI NPU NPOEKTUPOBAHUN
n cbopke anekTpoaBUraTenen. dNeKTpoaBUraTeN UCNOb3YTCA NOBCEMECTHO.
Hanpumep, oHM eCTb B XONogunbHMKax 1 MallnHax gns ronbda.

Yyawmunca noBTopun ncciefoBaHne, UCNONb3yA SNeKTpoMarHuTt. B tabnuue
HXKe OTOOpa)KeHO, Kak KonmyecTBO 060POTOB MPOBOAHMKA B SNEKTPOMArHUTE
BNMAET Ha KOJIMYECTBO YAepKMUBaeMbIX CKPenoK Npu UCMNosib30BaHUN UCTOYHMKA
NUTaHWA Ha 4 BONbTa 1 Ha 8 BONbT.

KonunuecTtBo yaepKnBaembix CKpenok
Konunuyecrso mort- UcTouHuK nuta- UcTouHuK nuta-
KOB BOKPYr rBo3fiA | HUA Ha 4 BOo/bTa HUA Ha 8 BONbT
25 16 31
50 18 35
75 21 40
100 22 45
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33 Yyalymincs npoBepun AaHHble, YToObl onpeaenyTb OTHOLEHVE MEXAY HAaNpsKeHnem
NCTOYHMKA MUTaHUA U MarHUTHOW CUNON 3NeKTpoMarHuTa. Kakol Bonpoc, BepoAaTHee BCEro,
paccmaTpUBAETCA B 3TOM Cyyae?

A KaK n3ameHeHune Konnyectsa BUTKOB S/1eKTPOMarHuTa BJIMAET Ha KOJINYeCTBO
yoepXnBaemMbiX CKPENOK Npu NoAKNIOYEHNN K NICTOYHUKY NTaHNA Ha 4 Bonbta?

B Ecnu konnuecTBo BUTKOB OAMNHAKOBOE, TO KaKOe KOJINYeCTBO CKPEeNnoK yaepKnBaet
31eKTPOMArHuT € UICTOYHUKOM MUTAaHMA Ha 4 BOJIbTa MO CPaBHEHMIO C 31IEKTPOMarH1UTom
C ICTOYHNKOM NUTaHNA Ha 8 BONbT?

C Kak COXpPaHeHe KonnyecTteBa BUTKOB NMOBINAET Ha KONMMYECTBO yaepKNBaeMbIX CKPEMOK,
eI ncnonb3yeTcA ANEKTPOMaArHnT C NICTOYHNMKOM NMTAaHNA Ha 8 Bonbra?

D Kak u3ameHUTCA KONMUYECTBO yAEPKMBAEMbIX CKPEMNOK MPY UCMONIb30BaHUMN SN1EKTPOMArHUTa
C NCTOYHUKOM NUTAHUA Ha 4 1 8 BONbT, eC/IN KONMYECTBO BUTKOB BOKPYT rBO34A
yBenunumnsaetca?

34 Yuawminca xoueT onTMMMU3NPOBaTb KOHCTPYKLMIO SNIEKTPOMArHNTa, NO3TOMY TPebyroTCA TOUHbIe
faHHble. Kak npoBefeHne JONOMHUTENbHBIX UCNbITAHUIA YAYYLIUT HAAEXHOCTb COOPaHHbIX
OaHHbIX?

A Yem 6onblie ncnbiTaHUin, TeM 60NbLUE JaHHbIX, @ 3HAYUT YesioBeyeckas olinbKa MeHee
BEPOATHA.

B [pyrve ucnbitaHna fagyT Te Xe faHHble, KOTOpble MOXXHO UCMONb30BaTh A41A peLleHnA
3apauu.

C I'Iplee,qume AOaHHbIX K CPEOHUNM 3HAaYE€HNAM NO pe3ynbTaTaM SKCNEPUMEHTOB NMOMOXKET
onpenesintb KOHTpPOoJInpyemble nNepemMeHHbIE.

D TlpuBeaeHve gaHHbIX K CpeaHNM 3HaUYEeHUAM MO pe3yfbTaTam 6onee Tpex SKCNePUMEHTOB
BCerga yBenmurBaeT KOIMYeCTBO OWnNOOK.
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2024 Elementary-level Science Test Map to the Standards
Grade 5 Released Questions

Percentage of Students
) ) Performance
Question Type Points ) Subscore | Who Answered Correctly
Expectation
(P-Value)
1 Constructed Response 1 4-1S1-2 LS 0.53
2 Multiple Choice 1 4-151-2 LS 0.48
3 Multiple Choice 1 4-151-2 LS 0.46
4 Multiple Choice 1 4-PS4-2 PS 0.37
5 Constructed Response 1 4-PS3-1 PS 0.15
6 Multiple Choice 1 3-PS2-1 PS 0.27
7 Multiple Choice 1 4-PS3-2 PS 0.45
8 Constructed Response 1 3-5ETS1-2 0.51
9 Multiple Choice 1 4-PS3-3 PS 0.54
10 Multiple Choice 1 3-ESS2-1 ESS 0.52
11 Constructed Response 1 3-ESS2-1 ESS 0.39
12 Constructed Response 1 3-ESS2-2 ESS 0.18
13 Multiple Choice 1 3-ESS3-1 ESS 0.37
14 Multiple Choice 1 4-ESS2-1 ESS 0.44
15 Multiple Choice 1 5-ESS3-1 ESS 0.39
16 Constructed Response 1 5-ESS3-1 ESS 0.25
17 Constructed Response 1 5-ESS3-1 ESS 0.07
18 Multiple Choice 1 4-ESS2-2 ESS 0.38
19 Constructed Response 1 5-PS1-3 PS 0.53
20 Multiple Choice 1 5-PS1-1 PS 0.34
21 Constructed Response 1 5-PS1-3 PS 0.66
22 Multiple Choice 1 5-PS1-4 PS 0.47
23 Constructed Response 1 5-PS1-3 PS 0.44
24 Multiple Choice 1 4-151-1 LS 0.53
25 Constructed Response 1 5-LS2-1 LS 0.40
26 Constructed Response 1 3-L54-2 LS 0.07
27 Constructed Response 1 3-LS2-1 LS 0.09
28 Constructed Response 1 3-1S3-2 LS 0.23
29 Multiple Choice 1 3-L54-4 LS 0.31
30 Multiple Choice 1 3-PS2-3 PS 0.47
31 Multiple Choice 1 3-PS2-3 PS 0.46
32 Constructed Response 1 3-PS2-4 PS 0.29
33 Multiple Choice 1 3-PS2-3 PS 0.36
34 Multiple Choice 1 3-5ETS1-3 0.34

* 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/curriculum-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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