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af rPaMoOTHOCTb

OCHOBHaA LUeNb WKOAbHOIO
eCTecTBeHHOHay4YHoro obpa3osaHuA B
H6onblINHCTBE CTPaH MMUPa

®

° 3TO HE CUHOHUM
eCTeCTBEHHOHAY4YHbIX 3HaHWUI U
' YMEHUMN. ITO 3HaHUA U YMEHUA — B

nencremul

N He NpoCTO B AENUCTBUM,
a NPUMEHUTENbHO
K pea/ibHbiM 3a4a4am



EcTecTBeHHOHay4YHaA rPAaMOTHOCTb
cornacHo PISA

EctecTBEHHOHaY4YHaA rPAaMOTHOCTb — 3TO CNOCOOHOCTb
4YenoBeKa 3aHMMaTb aKTUBHYIO FPa*KAaHCKYO MO3ULMIO NO
BOMPOCaM, CBA3aHHbIM C eCTECTBEHHbIMW HAayKaMW, U ero
rOTOBHOCTb MHTEPECOBATLCA eCTECTBEHHOHAYYHbIMUN UAEAMM.
EcTecTBEHHOHAY4YHO rPaMOTHbIN YE/TOBEK CTPEMMUTCH
Y4acCTBOBATb B apryMeHTUPOBAHHOM 0bCcyXaeHuu npobnem,
OTHOCALLMXCA K eCTECTBEHHbIM HAayKaM N TEXHOJIOTUAM, YTO
TpebyeT OT Hero cneayoLWnx KOMNETEHTHOCTEN:

* HAYYHO O6DBACHATDL ABNEHMUS;

* MTOHUMATb OCHOBHbIE 0CO6EHHOCTH ecTteCTBeHHOHay4y#Horo
nccnenoBaHua,

* UHTEepnpeTnposaTtb AaHHblieé K UCNO/Z1Ib30BAaTb HAY4YHble

AOKa3aTe/ibCTBa ANnAa nonyvyeHUA ebiBo40B. / '
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oAeNb ectTeCTBEHHOHAYYHOU rPaMOTHOCTH

uccneposaHua PISA

KOHTeKcCTbl

JInyHble,
MeCTHble/HaUMNOHaNb
Hble W _rnobanbHble
npobnembl, Kak
COBPEMEHHDbIE, TaK U
NCTOpUYECKue,
KOTOpble TpebytoT
NOHMMAHWA BONPOCQOB
HAyKM U TEXHONOTUN.

OT yuyawmxca Tpebyerca

NPOAEMOHCTPUPOBaTb KOMNETeHL U B

on €/1eHHOM KOHTEeKCTe

C%OCOGHOCTb Hay4HO
OOBACHATb AB/1IEHUA,
NMPUMEHATb MeTOoAbl
eCTteCTBEHHOHay4YHOro
nccnegoBaHuaA,

WHTEPNPEeTUPOBaTb AaHHbIE U
NCNONb30BaTb Hay4Hble
[OKa3aTenbCcTBa AA
NOJly4YeHnn BbIBOLOB.

3HaHMA N OTHOLIEHMe onpeaenaloT

pe3ynbTaTbl yyawmxca

OTHOLWIEeHue

OTHOLWeEeHue K Hayke,
KOTOpPOEe xapaKTepun3yeTca
WHTEPECOM K HayKe 1
TEXHONOTUAM, NOHUMAHUEM
LEeHHOCTU Hay4HOro
n3y4yeHnA BONPOCOB, TaM,
rge aTo HeobxoaAnmo, u

0CBeJOMIEHHOCTbIO O
npobaemax okpyatoLLen
cpeapbl, a TaKxke
OCO3HaHMEM BaXKHOCTU UX
peleHns.

3HaHMA

MoHWMaHWe OCHOBHbIX GAKTOB,
eV 1 Teopun, 0bpasyroLmx
YHAAMEHT Hay4HOTro 3Hang.

TaKoe 3HaHMe BK/IOYaEeT B cebA

3HaHMe 0 Npupoae u
TEXHO/0rMAX (3HaHKe
coaepraHus), 3HaHue o
MeTOZax NONYYEHUSA HaYYHRIX
3HaHMK (3HaHKWe npoueayp),
NOHMMaHMe 060CHOBaHHOCTH
3TUX Npoueayp v ux
NCMONb30BaHUA
(meTogonormyeckoe 3HaHue).




Mouemy ecrecrBeHHOHaYYHaA FPAMOTHOCTD —
3TO rpa)kaaHCKana XapaKTepUCcTUKa?

B kKayecTBe npumep
npeanaraeTca nccaeno
3a4aH

a, BOT Kakie BOMpochl
BaTb WWKOJIbHMKaM B pAae
nn PISA:

i
ISA

r
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KakoBbl akon0ormyeckn 6esonacHole
Ccnocobbl NPOM3BOACTBA IHEPTNM?

~\

B Kakom KoM4ecTBe MOXKHO J/IOBUTb pb|6y,
4yTOObI 3TA pb|6a He ncyesna CoBCEM?

W,

Yem onaceH n3bbITOYHbIN
YIEKMCAbIA a3 B
aTMocdepe 1 KaK ayylle
JIMKBMAMPOBATb Pa3/InBbI
HepTN B OKeaHe?

\.

S

Kak KOIM4ecTBO NPUBUTLIX NHOAEN
Bonpochl BMAET Ha KONMYECTBO 3ab0neBLmnxX?

KaK *KYpHaUCTbl MOTYT MCKaxKaTb GaKTbl
O HaYYHbIX OTKPbITUAX M HOBbIX
TexHonormax?
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3HeproadekTHBHBII oM
Bonpoc 144

[ » Kak BEBINONHUTE cHMYNALNIO

BeinonHume cLMyIALILND N7 NOMyeHLA daHRbx Ha
OCHOBEHLL NRUsedeRRol HLBKe LRGhoomMaLuy. [N
OMBEME Ha SONPOC NELEMSILLIME Hy R RLI0 630UaHM &
COOMEEMCIMBY LD SHELIKY, 8 3ameM shidenlme
darHBe & madnLuLe.

B pErMOHE CXaprdK KNMMaTOM, [LE TEMNEDETYRE
Ha[WHOM BO30yxa HacTo 4ocTHraeT 40°C M Gonee,
MAaHMPYETCA CTROMTENLCTED A0MOE. Bac nonpocuni
NOMOME ONPEAENMTE, KAKOHW LEBET KQBILWLKW My4LE BCEro
HCNONB30EATE HA ATHX AOMAN.

PaAcnonNoxMTE TPM UEETA KPBIWKW B NOPALKE YEBIBAHNA

NOTREGNEHWA AHEQMMKM ANA JOME, CHNE0aeMoro go
23°C B WCNOBWAY MapKoro kKNHMMaTa.

MoTpe&neHne aHeprun
HauGon ———  Haume

< BbifepuTe B TAANMUE TPM CTPOKM A3HHBIX B
NOATEE[KAEHME BALWETD OTEETA.

Batr-vacul

® O O
LleeT kpeiwm _@2 W W
EbBINONHUTE
TemnepaTypa BOZAYXE B NOMEWEHHK 23 °C

TeMNEpETYpa HIPYHHOMD BO3AYHE

(") ®0 O1n O20 O30 O40

MoTpebneHue aHeprun (B
BaTT-Hacax)
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NOAYLUKN EE30MACHOCTH nogywKy BEESONACHOCTH \<
gonpoc 3/ 3

B nocnegHWe rofdbl NpoW3B0AMTENKY TRAHCNOPTHBIX CPEACTE CKOHCTPYWPOBANW CUCTEMGI
Bocrionsaylimecs mexcmom "TodyLwKu JAWWTEl NACCAKMPOB, BRNHOYaKWWe B cefa pemMHY 0e30NacHOCTH W NoayLikk Ge30NacHoCTK.
fesonacHocmu”, PaconoXeHHsIM Ha dayx MNoayweka 0e30NacHOCTH — 3TO NOAYLUKR, KOTOPAA MOMEHTANLHO HAAYBAETCH B MOMEHT
cmpaduyax cnpasa. 3anuwume ceol omeem Ha CTOMKHOBEHWA.
EOMPOoC.

Hu#e npuBenéH oTphIBOK M3 ra3eTHORM CTaTeM:

BoauTens-
[Tomymes 6e20MacHOCTH VCTAHORIEHE E MaHereH
AETOMOOHIAY, 9TOOE! CHIIHTE EEPOATHOCTE BETOHHBIN GNokK
[OIy9eHRA TPAEM NpH CTOIKHOEEHHETX. B
MOy IOEAX HCIOAEIVeTCT XHMHTeCKoe
COeIHHEHHE, A3A] HAaTpHA, KOTOPOe HacTOIEKD Haayslasca
TOKCHYHO, 910 JiKe HeDoaemoe ero nogyLwka
KOMH9eCTED, MONARMIEE E OPTAHHEM IpH BeIl0nNacHoCTH
EJEIXaHHH HIH [IOTaHHHE, MOEeT YOHTE
e I0EEKa.

CdhopMynupyiTe 0JIMH BONPOC, CBAIAHHBIA ©
NOAHATO B 3TOM OTpbIBKE Npodnemoi
MCMONB30BaHUA Nogyller Ge30NacHoCTH, ANA OTBETA
Ha KOTOPLIA YYEHLIE AOMNHHEI NPOBECTH
MCCNef0BAHKME.
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Ecau B yuebHbIM npouecc, B TOM
yucne B 3agaHuUA, He NPUBHOCUTCA
OKpY>KaloLasa XXU3Hb — HeT
ecTtecTBeHHOHay4YHOMU rpamoTHocTu!
/

we /£




/

/ ¥ Pe3ynbtaTtbl PP no
ecTeCTBEHHOHay4YHOU FPaMOTHOCTHU

B PISA 2018

CpedHWA Gann no MexyHapoQHo A WK ane

ECTECTEEHHOHAYYHAA

FPAMOTHOCTE
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Pe3ynbTaTbl POCCUMNCKUX
yyauwimxcs (30-37 mecta)
CTAaTUCTUYECKU 3HAYMUMO He
OT/INYAKOTCA OT Pe3y/1bTaToB
yyalwmxcs 7 ctpaH (Mcnanuu,
Jlntebl, BeHrpun, Jltokcembypra,
Ncnanaun, Xopsatuu, benapycn),
CTAaTUCTUYECKUN HUXKE
pe3ynbraToB 29 CTpaH U Bblle
pe3ynbraTos 33 CTpaH.

Mo cpaBHEHMIO C NpeabliayLWwMm
UMKIOM MccnenoBaHua 2015
roga cpeaHunin 6ann po CVIVIC
y4Yalmxca HesHauyuTe
cHu3uncsa (Ha 9 6ann03),
3TOM no3unumnsa Poccuimc
depepaunu B peuTUHre CTpaH
NPaKTUYECKM HE UBMEHUNACh.

A

L



Kakue ocHOBHble Npob6aembl B NOAroToBKe HalLUUX
LUKO/IbHUKOB BbIABAAIOT MeXAYHapoaHble

uccneposaHma PISA n TIMSS?

[edunumnt He NPoCTo 3HAHUKN, a 3HaHMM TMNa “know
how” — «3Hat0 KaK»:

dopmynmpoBaTb BONPOCHI;

060CHOBbIBATb, AOKa3bIBaATb;

UCMO/1b30BATb I'IpOCTEI?ILLIME npuembl UCCneaoBaHUA,

CTPOWUTb PA3BEPHYTbIE BbICKA3bIBAHUS;
yCTaHaBAMBATb HAaAEKHOCTb MHGOPMALUK; 4
COTPYAHMYATD.

Bcemy amomy MOMCHO U HYHHO yyumbs! ;

L

A




4

/ Mepbl, Heobxoamumblie ana peweHuns
3a4a4m dopmuposanHusa EHI

y
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BoccTtaHoBneHne HernpepbI8HOCMU LWWKOMbHOMO €CTECTBEHHOHAYYHOrO
obpasoBaHus:

BO3BpalLleHe B HOBOM 0BMMKe MHTErpupoBaHHOMo nNpeamMeTa
EctectBo3HaHue ([NpupoooseneHne) 5-6;

yCUIieHne eCTeCTBEHHOHay4YHOW COCTaBMNSALWEN B HaYaribHOW LWKONe
(opueHTauus Ha TpeboBaHua TIMSS-2019).

* TexHonornn obyyeHunsi, OCHOBaHHbLIE HA MOHMMAHUN HAYKN Kak criocoba
rno3HaHusi Mmupa (a He Habopa (pakToB, TEOPUIN U 3aKOHOB) 1 HPOPMUPOBAHUN
UHMepeca K Hayke.

« PaspaboTtka y4ebHbIX 3a4aHuii HOBOrO TUNa (KOMMNETEHTHOCTHbIX, MPaKTUKO-
OPUEHTUPOBAHHbIX), HanpaBneHHbIX Ha popmmnpoBaHue EHI.

* CospaHue HoBbix YMK ecTecTBeHHOHAY4YHbIX NMPeaMeToB 4151 OCHOBHOM
LLKOIbl, 00beaMHEHHbIX 0bwel KOHLUENUMen.

* OpraHusauusa mMexnpegmMeTHOro B3anMoaencTeng (MexnpegmeTHble
MOAYNU, MeXnpeaMeTHbIe 3a4ayun, B3aMmMoaencTeme yymtenemn
noenmMeTHUKor)
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OcHoBHOe TpeboBaHue K
3a4aHuaAm ana GopmMmupoBaHUA U
OLLeHKU ecTeCTBEHHOHAaY4YHOW

I'EaMOTHOCTVIZ
3TV 3a1aHUA HANPABAEHbI HA OLLEHKY

KOMNeTeHUMn, xapaktepusytowmx EHI, n
OCHOBbIBAIOTCA HA peasibHbIX YXU3HEHHbIX

CUTYaUuUNAX 4
& / J
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AHann3 3agaHnUm No oUueHMBaAHUIO
ecTeCTBEHHOHay4YHOW rPamMoOTHOCTM — B

cnegytowemn nekumm
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