


EcTecTBEeHHOHAy4YHasi rPAMOTHOCTb

3MO0 cCNOCOOGHOCMb Yes108eKd 3aHUMAMb dKMueHym
Zpa.')fcaaHCK'le nouyur no eonpocam, C6sA3dHHLBIM C
passumuem ecmeCcme€eHHbIX HAYK U npuMeHeHUeM Ux
aOchDfCGHUﬂ, €20 2O0MmMOBHOCMb UHMepecoeamuscAa
eCmeCcmeeHHOHAYYHbIMU udesimu.
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[ ECmeCmGBHHOHCly'lHO ZpaMomelﬁ He /106K }

CTPEMUTCA Y4aCTBOBATh B
apryMeHTUPOBAHHOM O0CYKJEHUH IPO0OJIEM,
HMEIIIHUM OTHOILIEHHUE K eCTECTBEHHBIM
HayKaM M TEXHOJIOTHSM, YTO TPEOYET OT HETrO
cJleyIIUX KOMIIETeHIUH:

HAY4YHO 0065 ICHAM®b s18/1€HUS

NOHUMAMb 0CO6EHHOCMU eCmecmeeHHOHAYYH020
uccs1edoeaHusA

HAy4YHO UHMepnpemupoeams daHHbIe U
UCN0/16b308AMb A0KA3aMe/1bCcmaed 015 NoJy4YeHusl
8b180J08
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HexoTophble 4epThl €CTECTBEHHOHAYYHOT'O

CTNJIA MBIIIVIEHUSA
-

> BBITb TOTOBBIM IIPUMEHATD

3HaHUA [Jis1 pellleHUs
JIIOOBIX HOBBIX 33/1ay4.

» CTpeMUTbCH 3a/1aBaTh
BOIIPOCHI.

» bbITb TOTOBBIM
0OG0CHOBBIBATb CBOIO TOUYKY
3peHusl.

> BbITh TOTOBBIM 00CYKJATh

MHEHMS U pPe3ybTaThl
pabOTHI.




Kakue npobaembl BbifiBNEHbI Y POCCUMCKUX
yyawmxca no pesyabratam uccnegosaHum PISA?

Y pOCCMUCKUX yyawmxca cnabo chpopmmpoBaHbl YMEHUS:

® OCYLLECTBAATb MOUCK MHPOPMALMM MO KNKOYEBbLIM CI0BAM;
* aHa/IM3UPOBATb NPOLECCHI NPOBEAEHUA UCCEA0BAHNI;
® COCTaB/IATb NPOrHO3bl HA OCHOBE MMEILLMXCA AAHHbIX;

* BbIABNATb M MHTEPNPETUPOBATb HAaYUYHbIE GAKTbl U AAHHbIE
nccneaoBaHuK;

* NHTEPNPETUPOBATL rPAPUYECKYI0 MHHOPMALUIO;
* NPOBOAUTbL OLLEHOYHbIE PACYETbI U NPUKUAKM.




KOMNETEHUUU U YMEHUA




Hay4yHoe 00 bsICHEHME SIBJIEHUU

PacrosHaBaHue, BbIABMXKEHHE U OlleHKa 0O bACHEHUH I
INPUPOAHBIX U TEXHOTEHHbIX SIBJEHUN, YTO BKJIIOYAET
CIIOCOOHOCTHU:

> BCMOMHUTB U IPUMEHUTH COOTBETCTBYIOIIHUE
eCTeCTBEHHOHAay4YHble 3HAHUS;

> Pacro3sHaBaThb, MCIOJIB30BaTh U CO31aBaTh
00'bSICHUTEJ/IbHbIE MO/JIEJIU U NTPE/ICTABJ/IEHUS;

» CaenaTh U MOATBEPAUTH COOTBETCTBYIOIIHUE ITPOTHO3bI;
> [lpes1y10KUTh 00 bSICHUTENIbHbIE TUIIOTE3bI;

> O0'bSICHUTBb OTEHIIMAJIbHbIE IPUMEHEHHUS
eCTeCTBEHHOHAY4YHOTr0 3HaHUA AJis 00I1eCTBa.
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[ToHMMaHUue 0COOeHHOCTen
eCTEeCTBEHHOHAYYHOI'0 MCCJIeJOBaHUSI

OmnvcaHue U OlleHKa Hay4YHbIX UCCJE/I0BAaHUH, IIPEJIOKEHUE
Hay4YHbIX CIIOCOOOB pellleHHsI BONPOCOB, YTO BKJIKYAET
CIIOCOOHOCTHU:

> Pacmno3HaBaTb BONPOC, UCC/AeyeMbIH B JaHHOH
eCcTeCTBEHHOHAy4YHOM paboTEe;

> Pasiuvyartsb BOIIPOCHI, KOTOPbI€ BO3MOIKHO
€eCTECTBEHHOHAYYHO UCCJIEAO0BATD,

> [lpeaoKUTh CII0CO6 HAYyYHOT'O UCCJIeIOBAaHUS JAHHOTO
BOIIPOCA;

» OLeHUTD C HAyYHOH TOYKHU 3PEHHUS MpeaJiaraeMblie CrIoCOObI
M3y4YEeHUs JJAHHOT'O BOIPOCA; v

» OnucaThb M OLIEHUTb CIOCOOBI, KOTOPbIE UCITOJIb3YIOT
Y4YEHbIE, YTOObI 00eCIEeYUTh HAJEXKHOCTD JAHHBIX U
JIOCTOBEPHOCTb 00'bsSICHEHU M.




] NHTepnpeTanusa JaHHBIX U A

HUCITIOJIb30BAdHHNE HAVIYHbBIX NJOKA34dTE€/IbCTB
KAHH IIOJIV4€HHUA Bbl1BOAOB

)

AHanu3 U olleHKa Hay4YHOW UHPOPMaAIUH, YTBEPXKAEHUH U
apryMeHTOB Y IOJIy4eHHEe BbIBOJOB, YTO BKJIKOYAET CIIOCOOHOCTH:

» IlpeobpasoBaTh OAHY POpPMY NpeACTABJIEHUS JAHHBIX B IPYTYIO;

> AHaJIN3UPOBATh, UHTEPIIPETUPOBATD JAHHbIE U JieJ1aTh
COOTBETCTBYIOIIUE BbIBO/IbI;

> PacnosHaBaThb J0NYLIEHUS, lIOKa3aTeJAbCTBA U PACCYXI€HHUS B
Hay4YHbIX TEKCTAX;

> OT/IMYaTbh apTyMeHTbl, KOTOPble OCHOBAHbI HA HAY4YHbIX
Jl0Ka3aTeJIbCTBaX, OT apr'yMeHTOB, OCHOBAaHHbIX Ha JPYTHX
COOOpaKEHUSX;

» O1eHHWBaTh Hay4YHble apryMeHThI U OKa3aTeJbCTBA U3
pa3/IMYHbIX UICTOYHUKOB (HAallpUMep, ra3eTa, MHTEPHET,
*KypHaJIbl).




TUMNbl HAYHYHOIO 3HAHUA

CozepKaTeJibHOE
3HAHHE

[TpouiegypHoe
3HaHUe




CoaepxkaTe/IbHOE 3HAHUE

dusuka
XUumMmud

buoJiorusa

KuBblie

dusndyeckKue CUCTEeMBI

CHUCTEMBI

leorpadus /O HAKO C TOYKU
['eosioruga 3peHus
AcTpoHOMUA cofiep:KaHuUsA

Hayku o 3emiie u ) 3aZilaHud PISA
BcesieHHOM 4aCTO UMEIOT

MeXIpeaMeTHbIN
XapakTep Y,




[IpoueaypHoOe 3HAHUE

° 3HAHHE Pa3HOOOpPa3HbIX METO/I0B, UCMOJIb3YEMbIX
JJ151 TOJTyYeHUsl HAYYHOTr 0 3HAaHUSI, a TaKXKe
CTaHJapTHBIX UCCJAeI0BaTE/NbCKUX TPOLEAYD.




KOHTEKCTbI

Konmekcmom mozcHo Hazsamob
memMamu4ecKyo 06/1acms, K KOmopou
OMHOCUMCSI ONUCAHHAS 8 80NPOCE
(3adaHuu) npobaemHas cumyayus.




B ucciegoBaHnuu PISA-2015 3TU CUTYyallUH
rpynnupyroTcAa 1no cjeaAyroiuM KOHTEeKCTaM:

3doposbe

npupooHbvie
pecypcul

C8513b HAYKU U
mexHo/102utl




JIuyHOCMHUbLU
YPOBEHb

MecmHublll uau

[106a/16HbIU

VPOBEHb HayuoHasabHblU

YPOBEHb




4 N

\HOBHABATEJII)HI)IE YPOBHMU

_/

TpyaHoCTB J1I060T0 3a7j@aHUS - 3TO COYETAHUE €T0
COOCTBEHHOM UHTEJIJIEKTYaJbHOHU CJIOKHOCTHU
(T.e. CJIOXKHOCTH TpebyeMbIX MbICJUTENbHbIX
npoueayp) U oo’beMa 3HaHUM U YMEHHH,
HEe0OXO0IUMbIX JJisl BBIIOJHEHUS 3a/laHUS.
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[IO3HABATEJIbHBIE YPOBHU

Huskuun

CpeaHuu

N\

Beicokun

\:\

*BbINOJIHATH OAHOLIATOBYIO NIPOLEe Ay Py, HAIpUMep,
pacno3HaBaTh paKThl, TEPMUHBI, IPUHIUIIbLI UJIU IOHATHA,
WM HAUTHU e JUHCTBEHHYI0 TOUKY, COAepKallyo
UHPpopMaLMIo, HA rpaduKe WIH B TaG/IULE.

eAcno/sib30BaTh ¥ NIPUMEHATb NOHATUMAHOE 3HAHUE AJIS
ONMCAHUA WIHU 00bSACHEHUA SIBJIEHUM, BbIOMPATh
COOTBETCTBYIOILIIME NPOLeAYPh], IpeAnoJiarapinye ABa miara
WU 60Jiee, UHTEPIPEeTUPOBATh WIM UCII0JIb30BaTh MMPOCThIE
HAO0OPbI JAHHBIX B BUAE TAO/IUL, UJIU I'PAPUKOB.

*AHA/IM3UPOBATH CJIOKHYI0O UHPOPMALMIO UJIH JAHHBIE,
00001aTh WIH OLl€EHUBATh A0Ka3aTe/JIbCTBAa, 000CHOBBIBATD,
dopmyupoBaTh BbIBO/bl, yYYUThIBAA pa3Hble UCTOYHUKH
HHPOpMaAL MU, pa3padaThIBaTh MJIaH UJIHA
MocJjieA0BaTe/IbHOCTD 1IAroB, BeAyLIMX K pelleHUI0
npoo6JIeMbl.




MOJEJIb 3AJJAHUU 10 ECTECTBEHHOHAYYHOMU

T’PAMOTHOCTHU B ®OPMATE UCCJIEAOBAHUA
PISA

OneHHBaeMble YMeHUA Tun 3aaaHudg

3aganus no EHI
TUIIa PISA

PeasibHaA cuTyanus KoHTeKcT
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3eMHOMN.

TpaAULIMOHHDBIN MOAXOA

Uto pobaBaseTca?

EHI

MPUMEP: Cuna taxectu (uan Bec) Ha Mapce. AereHaa. OaHa 13 npobaem And
nepBbIX KOAOHUCTOB Mapca — CMAa TAXKECTU Ha 3TOU NAAHETE OTAMYAETCA OT

«OT cnocoba - K 3apaue»

Bo ckoAbKO pa3s
CUAa TAXECTU Ha
NOBEPXHOCTU
Mapca
OTAMYaEeTcA oT
3eMHOKN?

AaHbl: macca 1
paAnyc Kaxxaom m3
MAGQHeET.

Cuna Taxkectn Ha Mapce —
38% ot

CUNbl TAXKECTU Ha 3eme.
[Npepnonaraetca, 4To
KONNIOHUCTaM npuaeTca
HOCUTb XWNeTbl-
YyTAXENNTeNN, KapMaHbl
KOTOPOro moryT ObITb
3aM0/IHeHbl CBUHLOBbIMMU
NNaCTUHaMM,

Kakoe HeratTusHoe
BAUAHUE HA OpraHusm
yenoseeka Ha Mapce
nomoryTt

npeaoTBpaTUTL
Xunetbl-ytaxkenutenn?

KpeaTtMBHOE MblLLAEHUE
PelueHune npobrem

Cuna Taxkectn Ha Mapce —
38% OT CUAbI TAXKECTM Ha
3emne. N3-3a TOro, 4TO
KONOHUCTbI byayT
MNOCTOAHHO

MCMbITbIBATb

MEHDbLLYIO HArpysKy,

yem Ha 3emne, Ux
MblLWLbI ByayT
AerpaanpoBathb.

Yto 6b1 Bbl Npeanoxunu,
Ans

TOro Yytobbl N3b6exatb
3TOM onacHocTn?




NeMoBepcusa 7 Kjaacc. JIbIKu

Ipoyumaiime mexkcm u gvtnonnume 3adanun 1-3.

JIbIKH

¢ Jlennc u AHjpeil yBiekarTcs O0eroBeIMH JIbIKaMH, HO AHJpeill 0ObIMHO
onepexaer /lenuca Ha aucraHuuu. JleHuc oOBACHSET 3TO TeM, YTO OH KpyIlHee U
Tskenee AHjpes, U I03TOMY JIBDKH M0J] HHM CKOJIB3AT [0 JIBDKHE XYyKe, 4eM
JIBIKH M0 AHJIpEEM.

Pucynok 1




Jananme 1. "

CornacHel JIH BEl ¢ TEM, 4TO JbLKH M0 [eHHCOM JOKHEl CKOJB3IHTE XYKE,
4eM JBIKH [0 AHApeeM, PH YCIOBHH, YTO CAMH JIBLKH Y chﬂT COBEPILICHHO
OJHHAKOBEIC!

Bridepure «/la» nmm «Hetn.

D,J_Lﬂ
(] Her

OOBACHHTE CBOI BRIDOP.

“* Bceé-rakn pebaTa pellMnd NpoBepHTb, KTO H3 HHX HA CBOHMX IIBIAKax
CKOJIB3HT ny4qule. Jlna sToro ouu BeIOpanu aBa cnoco0a.

Cnocod 1: Onu BeraloT nepel oJHOH 4epToil Ha ABe coceIHHE OIHHAKOBEIC
NBEKHH W W30 BCEX CHII OJHH pa3s TolIKaloTcH nankamH. KTo gansiie npoeaer B
pe3yabTaTe 3TOro TOMYKA, Y TOTO H JILIAKH CKOJIB3AT JIyYILe.

Cnocob 2: Ouun npocsat cBoero apyra BaHio HekoTopoe BpeMs TIHYTH HX 110
odepelH Mo JLIKHE Ha KPenkoil cTpone, Ha Kakux OykcHpyloT asToMoOHIH. Koro
Bane Oyaer TAHYTL TpyaHee, MO TEM JBIKH CKOIB3AT XYKE.




3ananme 2.

Kakoii u3 cnocodoB 0onee HaIEXKHO NOKaKeET, KTO U3 pedAT Ha CBOHX JIbIXKax
CKOJIB3MUT Jay4mie?

Bribepure «Cnocod 1» wim «Cnocod 2».

O Crnocoé 1
O Cnoco6 2

OO0BACHUTE CBOH BHIOOD.

*

» Kaxapii, KTO KaTajcs Ha IIbDKax, 3HaeT, YTO Yy JbDK HHoOrga ObiBaeT
oraa4a. Korjia TbDKHHK, jAeias oYepeIHOH 1ar Ha JIbDKHE, OTTAJIKHBACTCH HOTOMH,
TO 7bDKA, BMECTO TOro 4TOOBI CKOJIB3HThL BIEPE/, MPOCKAIb3bIBACT Ha3ajl, Melas

JIBDKHHKY ObICTpO OekKaThb.
= . D10 M ecTh oraada. Jlis
P> Cronsxemne

TOro 4ToOBI YMEHBIIHTH
- WIH Jaaxe COBCEM
D T YCTPaHHTh oT/a4y,
_ HCMONB3YIOT TaK
HA3bIBAEMYIO JIBDKHYIO Ma3b

PucyHoK 2 ety Y

aepxanns. Ee HaHocAT Ha
JIBIKY B obnacTu
= MaKCHMMaJbHOTO  Mporuoa,
= KaK MOKa3aHo Ha pHCYHKeE 3.

60 - 65 cm

" skl  180cm

Pucynok 3




Jamanmne 3.

Kakoro gom&Ho OHITE JeHCTBHE Ma3H JepHaHHA!
BribepHTe 0MH OTRET.

A. YMeHEIIEHHE TPEeHHA MEXKIY NBDKEH W CHETOM BO BpeMA CBODOJHOIO
CKONBHEHHA NEIKHHKA 110 ThLKHE.

b. YeenuueHue TpeHHS MeXY NBKEH H CHEroM BO BpeMs CBODOIHOID
CKONBAHEHHA NEIKHHKA 110 ThLKHE.

B. ¥YMmenbiieHHe TpeHHA MERIY ILDKEH H CHErNOM BO BpeMA OTTATKHEAHHA OT
TIBIHHH.

I'. YeenudueHHe TpeHHA MY JBIKEH H CHETOM BO BpPeMA OTTAIKHBAHHA OT
JILIAKHH.




Hpouumaiime mexkcm 4 ebInOAHUME 3a0anua 4-7.

Jamanmue 4.

Kak 0wl BBl BMecTe ¢ Kcennell 0TBEeTHIIH Ha BOIIpOC:

3a c4éT Hero 3a 3 JIeT HACTOIBKD YVECIITHHHIIACE Macca |:!Iﬂ+:Tlr:.‘I-l]i*IH':'|I

OTeeT:

BB RS EIErET A dad R AL FEL S @ LRI W SRR WAL TSRS WOLISAE S SR LY LIRS W L ddsr e s e R

rpamMM»,

[locne onHcaHHA ONBITA B KHHIE OBLT NocTaeneH onpoc: «Kak Bel cuuTacTe,
) KAKOH BBIBOJ MOI CJ€naTh
OneIT ronnasHgcKkoro y4yeHoro eaH [eneMOHTA }-"-IEHLIf:I H3 TPOBEIEHHOTD
A onwiTa? 3a cuér  4ero
CaXKeHell [pPeBpPaTHICA B
nepeeo?». Jlaneme dacTe
CTpaHHIILl OblIa OTOpBaHA, H
KceHua pemHna caenaTh

BEIBOI CaMa.




% B kuure Obll ONHCcaH elle OJHH H3IBECTHBIH ONBIT, KoTopelii Kcenus
pellnia NOBTOPHTE cama. B 3Tom eii moMor namna, noToMy 9TO B ONLITE HAO ObLIO
HCIONE30BATE 3EKTPHYECKYIO IUTHTKY H cIHPT. X onkIT cocToAn M3 cleIyruHx
1IATOR.

Pocren me

B TEMHOTE
. , l B | g ]
4y 1 » Nuctea —
) Jluer onyeTmnM Ha HecKONbKO MHHYT B TOpS4HH R .
COHPT, B pe3yabTaTe 4ero THCT oDeclBeTHIICH, a CIOHPT
npHoOper 3eNeHOBAThIH OTTEHOK. )

Nucrea ;

5) Jluer npoMeUIH B BOZE, a 3aTeM B CTEKIAHHOI B pacteope
galledke 3aMHIH cladkIM pacTBOpoM ilofa. ! wopa

6) Korga mict BEIHYIH, OH HMeIT TakoH BHI:

X
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Fananue 5.
B geM COCTOHT UeNk 3TOr0 ONLITA?

BribepHTe OJHH OTBET.

A. llokazate, 4T0 XIopodHLL, cogepkallHiica B THCTe, pACTBOPASTCH B CIIHPTE.
b. Ilokazats, 4TO NTHCT B KHIATKE COXPAHAET 3eIEHYIO OKPACKY.
B. [lokazark, 4TO B IHCTRAX HA CBETY 0Dpa3yeTcH KpaxmMall.

I'. TokazaTk, 4TO MO/ 3AKPEIIEHHOH DYMaMKKOH JTHCT TepaeT XnopodHIuL.

Jananue 6.

Kakum Obin OBl pe3yasTaT ONBITA, ©CJIH OBl JIHCT Cpe3aiH cpasy nociae 4 gHei
B TEMHOM wWKady H, Tak e obpaboTae B BOJE H COHPTE, MONOAHIH B PACTEOD
iHona?

OTeeT:

% Y yuEHBIX-XHMHEOE €CTE METOEI, C NMOMOLIBI KOTOPEIX OHH MOTYT
ONpeaelHTh, H3 Yer0 COCTOAT pacTeHHA. OKa3anock, 4TO Ha BTOPOM MECTE MOCTe
BOJEI B COCTABE PACTEHHH coAep:HTCa GONbIIE BCEero Yriaepoa.







