3HaYeHue eCcTeCTBEHHOHay4YHOM
rpamMoTHoOCTU ona popmMmupoBaHus
KPUTNYECKOro MbiLUSIeHUsA
N rpaxgaHCKoun nosvuum

A.1O. lleHTuH,

3aBeyroLWmn LEHTPOM €CTECTBEHHOHAYYHOIO
obpasoBaHus MHCTUTYTa cTpaTternm pasBmuTtus
obpasoBaHua PAO

pentin@mail.ru



ba3oBble HaBblkn XX| BeKa

« pakgaHcKkasa rpaMOTHOCTb, rnobanbHas
OCBEIOMJIEHHOCTb M HaBbIKM
MEXKYIbTYPHOIO B3aMMOAENCTBUA.

* Kputnyeckoe n MHHoBaLIMOHHOE
MbILLNEHNE.

* HaBblku B cdpepe obLieHuns,
cOTpyaHMn4ecTBa n paboThl C
MHOPMaLINEN.



LLIkona B Lenom u Kkaxkgasa npegmMmeTHas
obnacTb B YaCTHOCTU OO KHbI AaBaTb
CBOW BKNnag B doopMupoBaHme
HaBbikoB XXI| Beka

« Kakou Bknag gaeT ectecTBeHHOHay4Hoe
obpa3oBaHne?

* UT0O Takoe ectecTBEeHHOHaAYy4YHas
rPaMOTHOCTb U NMOYEeMY OHa ABMAETCA
4YaCTbIO rpaxaaHCKoOW rpaMoTHOCTU?



* EcTecTBeHHOHay4yHaa rpaMoOTHOCTb — 3TO
He CUHOHWUM eCTeCTBEHHOHAaY4YHbIX 3HaAHUU
N yYMEHUN.

* OTO 3HAHUA N YMeHna — B aencrteunmn!

* /I He npocCTO B AENUCTBUK, a B AENCTBUN
NPUMEHNTENBLHO K peanbHbiM 3aga4am.



» EcTecTBEHHOHAy4YHas rPaMOTHOCTb
paccMaTpuBaEeTCsl Kak OCHOBHas! LeNb
LLIKOSTbHOro €CTECTBEHHOHAY4YHOr0
obpa3oBaHNsA B OOSMbLUNHCTBE Pa3BUTbIX

CTpaH.

« EcTecTBEeHHOHay4YHasa rpaMoOTHOCTb
oLeHMBaeTca B MexayHapogHoMm
nccnegosaHnm PISA.



&) OECD Poccumnckas ®enepauns B CpaBHEHUN C OPYTUMMU gete,
ctpaHamu B PISA-2012. EcTecTBEeHHOHay4YHas

BETTER POLICIES FOR BETTER LIVES

rpaMOTHOCTb

Jinanpyrowme cTtpaHbl U TEPPUTOPUN:
LWanxan (Kutaun), PuHnaHamsa, FOHKOHr
(Kntan), CuHranyp, AnoHusn

31 cTtpaHa,
cpeaHnn 6ann KOToOpon CTaTUCTUYECKMU
3HA4YMMO BbllWe cpeaHero 6anna
Poccum

6 cTpaH, cpeaHUN Gann KOTopbIX He
oTnuyaeTtcs ot 6anna Poccum
(HopBerus, BeHrpus, XopBaTtus,
JTrokcemOypr, MopTtyranus, LLiBeuus)

lepmckull kpau — 480 6annos

27 cTpaH, cpeaHnin 6ann KoTopbIxX
CTAaTUCTUYECKN 3HAYMMO HUXE cpeaHero
6anna Poccumn

<

(

<

5

Poccuiickas akapemus
obpasoBaHus

CTpaHa

CpeaHHi

MecTo cTpaHb!
cpeau Apyrux

6ann cTpan
Watixai (KuTai) 580 1

[Fotikowr (KuTan) 555 2-3

[Cyrranyp 551 2-4

[AncHuA 547 3-6

ouHnaHoua 545 4-6

[3cTOHMA 541 57

Pecny6nuka Kopes 538 5-8

[BbeTHaM 528 7-15

[Monswa 526 8-16

Crpanbl, cpeasuil OaLT KOTOPEIX  |Kanana 525 8-14
CTaTHCTHYECCKH 3HAYHMO BBINE  |[IMXTEHUITERH 525 817
CpeAHero DALIA IO CTPaHAM repMatna 524 817
QBCP [TaBatb 523 917
Huaepnaxas! 522 8-18
Wpnanana 522 10-18
|ABCcTpanua 521 11-18
Makao (Kntan) 521 13-17
[HoBaa 3enaHgua 516 17-21
LiBeiuapus 515 17-22
o 514 18-21
[Benukobputanma 514 16-22
Hewckas PecnyOnuka 508 21-25
Crpassl, cpeaHui OaL1 KOTOPhIX  JABCTPHMA 506 22-26
HE OTIIHYACTCA OT CPEIHETo Benoma 505 22-25
dama mo crparad O3CP latena 502 2329
[DpaHuma 499 24-31
\0aHua 498 24-32
[CLuA 497 24-35
WcnaHua 496 26-33
[NuTBa 496 26-34
[Hopsema 495 26-36
[BeHrpua 494 27-36
WMranua 494 28-35
opBaTUA 491 29-38
Miokcemoypr 491 32-36
R [MooTvranus, 489 30-38

occus 486 | 34-38 |

picnaHoua ars 55-a0
Crosaukan PecnyGnuka 471 39-42
Wapaunb 470 39-43
rpeuns 467 40-43
[Typuma 463 4143
JOAS 448 44-47
Crtpanbl, cpeaHEHit DALT KOTOPBIX [T 243 44:49
CTAaTHCTHYESCKH 3HAYHMO HHKE il L) 4448
- |ceptun 445 44-49
CPEHETO BALIA IO CTPAHAM T ym 1449
03CP [PymeiHa 439 4750
JiKun, 438 48-50
KocTa-Puka 429 51-52
KasaxcTaH 425 51-53
Manaiizna 420 52-55
|¥pyrBait 416 53-56
Mekcura 415 54-56
[HepHoropua 410 56-58
Wopaaxua 409 55-59

|ApreHTUHa 406 56-61
[Epazunua 405 57-60
Konymoua 399 59-62
[TyHuc 398 59-62
JAnGanua 397 60-62
Kara) 384 63-64
MHAOHE3MA 382 63-64

nepy 373 65




&) OECD

TTER POLICIES FOR BETT

DBONUKUA pesynbTaTtoB Poccnmckom
depnepauunm B PISA

MaTtemaTuyeckas rpamoTHOCTb YuTtaTenbcKasa rpaMoOTHOCTb EctecTBeHHOHayuyHasi rpaMOTHOCTb
2003 2006 2009 2012 2000 2003 2006 2009 2012 2006 2009 2012
500 - 500 - 500
490
490 - 490 486
482 480 - 475 479 478
480 - 476 470 { 462 480
470 468 468 460 - 459 470
450 - 42 440
460 440 - 460
450 - 430 1 450

[1o cpaBHeHuto ¢ 2009 rogom:
Ha 14 6bannoB Ha 16 6bannoB Ha 8 bannos



YTo Takoe ecTecTBEHHOHAy4YHas rPaMoOTHOCTb?

[lon ectecTBEHHOHAY4YHOM rPAaMOTHOCTbLIO MOHMMAETCS
CNOCOBHOCTL:

— OCBamBaTb N UCMNOSIb30BaTb €CTECTBEHHOHAYYHbIE 3HAHNA OS5
pacrno3HaBaHUs 1 NMOCTAaHOBKU HaY4HbIX BONPOCOB, AS19 OCBOEHUS
HOBbIX 3HAHWUN, ANsl OO bACHEHUS] €CTECTBEHHOHAYYHbIX ABEHNN U
dopmynmpoBaHus BbIBOAOB, OCHOBAHHbIX HA HaY4HbIX
aokasaTenbcTBax;

— NOHMMAaTb OCHOBHblE OCODEHHOCTU €CTECTBO3HAHUSA Kak (popMbl
4enoBe4YeCcKoro NO3HaHUS;

— JEMOHCTPUpoBaTb OCBEAOMMNEHHOCTb B TOM, YTO €CTECTBEHHbIE
HayKu N TEXHOMNOIMNS OKa3blBalOT BUSIHUE HA MaTepuarbHYIo,
NHTENNEKTYanbHYIO N KYIbTYPHYIO cpepbl 0bLLECTBA;

— NPOSABMIATE aKTUBHYIO rpaXk4aHCKY0 No3uumio Npmu pacCMOTPEHUM
npobnem, cBsi3aHHbIX C €CTECTBO3HAHUEM.



Tpu OCHOBHbIE rpynnbl YMEHUWU, XapaKkTepusyrLine
eCTeCTBEHHOHay4HYI rPaMOTHOCTb

« Hay4yHoe obbsAcHeHMe SIBNIEHMN HA OCHOBE UMEKLLIMXCS
3HaHUN.

* [lpumeHeHne MeTo40B eCTeCTBEHHOHAay4YHOro
nccrieqoBaHus.

* MHTepI'IpeTaLI,I/IFI AaHHbIX N NCIMNOJ1Ib30OBaHNE HAY4HbIX
A0Ka3aTesibCTB Ald nosyiy4yeHmnAd BbiIBOOOB.



EcTecTBeHHOHay4YHaqa rpaMOTHOCTb U
®dIrOC: npotnBopeymns HeT!

B nencreButenbHocTn ®IrOC BknovaeT
NPaKTUYECKN BCE YMEHMUS, XapaKTepusyoLime
€CTeCTBEHHOHaY4YHY rPaMOTHOCTb, HO OHWU
«pacTBopeHbl» B CTaHgapTe cpeau macchl Apyrmx
npegMeTHbIX U MeTanpeaMeTHbIX pe3yrnbTaToB.

« CamMo noHAaTMe «ecTeCTBeHHOHay4YHas
rPaMOTHOCTb» OTCyTCTBYEeT B CTaHaapTte u
nporpamMmax no eCTeCTBEHHOHAYYHbIM
npegmeTam.



EctectBeHHOHay4Has rpaMoTHOCTb 1 OI'OC

YMeHus1i, onpeaeasiroiue Tpeoboranuss @I'OC OOO k pe3yjJabTaram
EH-rpaMoOTHOCTH o0pa3oBaHU
1 Hay4aHoe 0OBsiCHEHUE SIBJICHUHN Ha YMeHue cosgaBaTtbh, MPUMEHSTb U

npeo6pa3oBbiBaTbk 3HAKM U CUMBOJSIbI, MOAENn 1
cxeMbl Ans pelleHns y4ebHbIX 1 Mo3HaBaTerbHbIX
3apgad (MmemaripedmemHbil pe3yribmain
obpasosaHusi).

OCHOBC UMCHOILIIMXCs
C€CTECCTBECHHOHAY4YHbBIX 3HAHUM.

2 IIpuMeHeHrEe METOIOB OBnageHve Hay4YHbIM NoAXOA0M K peLueHuto

€CTECTBEHHOHAYYHOI'O UCCIIEIOBAHUS. pasnivyHbIX 3afia4y; oBnajeHne ymeHuamm
dopmynumpoBaTtb rmnoresbl (obwue ripedmMemHsie

pes3yribmamsl 0515 ripedmemHou obriacmu
«EcmecmeeHHOoHay4YHbIe rnpeomMemsbsi»).

MpuoGpeTeHre onbiTa NPUMMEHEHUS HAaYyYHbIX
MeToAO0B NO3HaHUSA (rMpedmMemHsbit pe3yribmaim
usydyeHuUs1 gbu3uku).

MNMpuobpeTeHne onbiTa NCNorib3oBaHUSA
pas3nNYHbIX MEeTOAOB U3YyYEHUSA BeELLeCcTB
(npedmemmHsbiIt pe3yribmam Uu3lyyYeHUs Xumuu).

MpuobpeTeHne onbiTa UCMOSNb30BaHUSA MeTOA40B
6uornorunyveckom Hayku (rnpedmemHsil pe3yribmaim
u3ydeHusi buosiozuu).

3 HMuaTepnperaliusi JaHHBIX U YmMeHune onpenensTb NOHATUSA, co3aaBaTb
HUCIIOB30BaAHNE HAYIHBIX ob6o0LeHns, ycTaHaBnmBaTb aHarnormm,
KrnaccudgpuympoBaTtb, CaMOCTOSATEerNbHO BbIGUpaTbh
AOKA3aTCIALCTE UL IOy ICHMSL OCHOBaHUA U KpUTEpUU ANSA Krnaccmdukauum,
BBIBOZIOB, HX aHaIM3a H OLICHKH ycTaHasnmBaTbh MPUYMHHO-CNEACTBEHHbIE CBA3MU,
JOCTOBEPHOCTH. CTPOUTb FNOrM4Yeckoe paccyxxaeHue,
yMo3akrnyeHue (MHOYKTUBHOE, AeAYKTUBHOE U”
no aHarnormm) n genaTtb BbiBOAbI
(MemanpedomemHsbil pe3yribmam obpa3ogaHUusi).

OBnageHne yMeHMUsIMU OLEeHUBaTb pe3yrnbTaThbl
9KCMNEepUMEHTOB, NpeacTaBfAaATb HAay4YHO
0B60CHOBaHHbIE apryMeHTbl CBOUX OENCTBUIN
(obwue npedmemHsbie pe3yrsibmamsi Orisi
npedmemHold obrnacmu « EcmecmeeHHOHay4YHbIe
npedomemsi»).




Tpu rpynnbl yMeHUW, xapaktepusytowune ERI
(cxema)

O0OBbACHATL

NccnepoBaTtb

NHTepnpeTnpoBaTb
OaHHble U genaTb
BbIBOAb!

>KnsHeHHaqa cutyauyms
PeanbHas npobnema



[lpnyem TyT rpaxkgaHckas nosumumng
N KPUTUYECKOE MblLLSIEHNE?

Kakue esorpochkl npedrnazaemcs uccriedogsamab
WKosibHUKaM 8 psioe 3adaHuu PISA:

*KakoBbI 3KOS1Iorn4eckn besonacHsle crnocodbbl NpPon3BoacTBa
aHeprun?

*B KakOM KOnmmMyecTBe MOXHO NTOBUTb PbIOY, YTOOLI 3Ta pbida
He ncyesna coBcem?

*Kak KONmMM4eCcTBO NPUBUTLIX MOAEN BNUAET HA KONTMYECTBO
3aboneBLUnx?

*Kak XKYPHaAIlMNCTbl MOTYT UCKaXXaTb CbaKTbI O HAY4HbIX
OTKPbITNAX N HOBbIX TexHonornax?

*em onaceH n30bITOYHLIN YrNEeKUCnbIN ra3d B atmocdepe?
Kak ny4yiue nukeBnanpoBaTtb pasnmebl HEPTU B OKeaHe?



BaXkHO He TONbKO coaepxaHue
nccnegyembixX BONPOCOB — BAXXHO
doopmunpoBaHme OTHOLLEHUS!

OTHOLUEHUA rpaXaaHCKOW 3anHTEpPECOBAHHOCTH

N KPUTUYECKOrO OTHOLLIEHUSI, B TOM YUCIIE K
PACXOXUM YTBEPXKAEHMAM, Mudam:

*O0NbLUMHCTBO BCErga npaso;

*reHeTUYECKN MOaNMDULIMPOBaHHbIE NPOAYKThI
OMacHbI;

*fTI0AN C N30bITOYHBIM BECOM XXMBYT MEHBLLE;
*byTEpOpOa BCErga nagaeTt MacriomMm BHUS;
‘1 T.0.



ECTeCTBeHHOHay‘-IHaFI rPaMoOTHOCTb U rpaXgaHCKue
KaydeCTBa

KomneTeHTHOCTY, [pakgaHcKne kadecTBa:
xapaktepusytowme EHI

*Kputnyeckn aHanmampoBaTb CUTYyaLNIO

‘OB bACHATDb

’npOTI/I BOCTOATb MaHUNYNAUUAM, nponaraHge.

‘BbIACHATL (MCCNEOOBATDL)  <BbiTb 0TBETCTBEHHBIM 3@ CBOW YTBEPKAEHUS

*/IHTennekTyanbHasi CMenocTb: OCTaBaTbCH B
‘OBOCHOBBIBATb MEHbLUMHCTBE, ecrnn Tbl cnocobeH 0bocHOBAaTb

CBOIO No3nuunro

[TIPOMHO3NPOBATD

*[loHMMaTb BaXXHOCTb Hay4HbIX UCCNeaoBaHUm
N TEXHOMOMM4YEeCKUX MHHOBaL MK



Kakue ocHoBHble npobrnembl-npobens B
NoAroToBKE HALUMX LUKONIbHUKOB BbISIBMSAIOT
MeXayHapoAdHble nccrneanoBaHna?

e [ledonuynt HE NpPOCTO 3HAHUW, a 3HAHUN TUNA
“know how” — «3Hato Kak»:
e (opMynupoBaTb BOMPOCHI,
« 0DOOCHOBbIBaTb, 4OKa3bIBATb;
* 1CNONb30BaTb NPOCTENLLME NPUEMbI UCCIIEQ0BaAHUS;
* CTPOWUTb pa3BEpPHYTblE BbICKa3bIBaAHUS;
e yCTaHaBnMBaTb HAOEXHOCTb MHG OPMaLUK,
e COTPYOHWYaTb.
Bcemy amomy MOXKHO U HYXXHO y4ume!



Kak crnegcrteme OTCYTCTBUA ACHOU Lenun
doopmupoBaHua EHI:

[Toka npakTu4eckn OTCYTCTBYIOT 3a4aHuns No
oueHuBaHuw EHI Ha ak3amMeHax N0 OKOHYaHUI
OCHOBHOMW LUKOSbI.

OT0 03Ha4vaeT, YTo B 9TUX 3aavax KpanHe pegko
paccMaTpuBaloTCs pearbHble XU3HEHHble cUTyauum, K
KOTOPbIM HaJ0 NPUMEHUTb ECTECTBEHHOHAYYHbIE
3HaHUS U YMEHUS.

Hanpumep, B OI'D 2016 no donsuke n XmumMmmmn — Taknx
3agaHun meHblue 4%, buonornn — 20-25%.

B pe3ynbTaTe — Takux 3agaHuUn O4eHb Masio 1 B
noBceaHEBHOM y4ebHOM npoLiecce.



Kak npaBuso, nabopaTtopHbie paboTbl UMEIOT
MHCTPYKTUBHBLIN, UCNOJTHUTENBbCKUN XapaKTep.

Nx pe3ynbTaTt Bcerga npeackasyem, a nHorga
NoAroHsAeTcs NoA TO, YTO HYXHO.

Y yyallmnxcs HeT NOHUMAaHUSA, YTO 3HAYUT
NPOBEPUTb KaKylo-TO rMnotesy, 0COOEHHO ecnu
9Ta rmnotesa HenpasubHas.

He ocTaeTtcs BpemeHu Ha obcyxaeHne
NOMNyYeHHbIX pe3ynbTaToB.



Bugbl gearensHocTH, doopMmupyromne
eCTeCTBEHHOHAaY4HY0 r(PaMOTHOCTb

AprymeHTtauuna (obocHoBaHue, JoKka3aTeNbCTBA).
ObcyxaeHune !
Co3HaTenbHOoe onepupoBaHne MOOENSIMN.

pynnoBoe B3anmMoaencTBue (KONneKkTMBHoe
peLleHne npobnem).

_|J'IaHI/IpOBaHI/Ie AEATEIIbHOCTMN.




MpeaBapuTenbHblie peKoOMeHaauuu

YXenaTenbHo Yalle opraHM3oBbIBaTb CreAyoLLYI0 AeATeNbHOCTb:

0O BACHATL ABMEHUS (BO3MOXHO, B dopMe rmnoTtea), Habniogaemole B
pa3HbIX KOHTEKCTax (CUTyaumnsx);

NPOrHo3MpoBaTh COObLITUS, «4TO ByaeT, ecnu...»

U3MEHUMb KPUBU3HY ITUH3bI, y8eru4ums Maccy Konebrrouweaocs mena,
YMEeHbWUMb ce4yeHue rnpogooda, eMecmo 00HOU XUOKocmu 835imb Opyayio,
Hazpemsb 2a3, u m.o.

ncrnonb3oBaTb KOMOMHMPOBaHHbIE POPMbI NPeACcTaBNeHUs AaHHbIX
(Hanpumep, rpaduk + cnoBecHoe onucaHne u ap.);

nnaHMpoBaTb OCHOBHbIE 3Tanbl UCCNeA0BaHUA, B TOM YUCHe C
MCnonb30BaHMEM CTaHOAPTHLIX METOAMK (HanpuUMep, KOHTPOMbHbIN
obpaseL, unu KOHTpPonbHas rpynmna, cnocobbl YMeHbLLIEHUS NOrPELUHOCTH);

npeanaraTb (M BO3MOXHO peanu3oBbiBaTb CNOCODLI NPOBEPKN rTMNOTES);
obcyxpnatb (!) naeun, BbiBoAbI, pe3ynbTaThl.

Bce 9T Buabl oeaTtenbHOCTHU MOTYT OpPraHmn3oBbIBaTbCA KaK Ha OObIYHbIX

ypOKax, TaK W Npu BbINOMHEHUN dKCNEepUMeEHTanNbHbIX paboT.



Cnacnoo 3a BHUMMaHue!



