Moaxoabl K OUEHMBAHUIO eCTeCTBEHHOHAaYy4YHOM
rPAaMOTHOCTHU

KaMm3eeBa EJieHa
EBreHbeBHa,



mailto:kamzeeva@mcko.ru

Yemy yuuTts geten B iKoJie B XXI Beke? MexaAyHapoaHbIe
NPOEKTHI 10 ONpe/e/IeHUI0 pAMKH KOMIIETEHTHOCTEM 2
-

Hasbiku XXI Beka (03CP)

ba3oBble
HaBbIKM

HaBbIKM YTEHUA N NUCbMa

MaTtemaTtuyeckas
rPaMOTHOCTb

ECTECTBeHHOHay‘-I HaA
rPamMoTHOCTb

MKT-rpamoTHOCTb
®PurHaHCcOBaA rPaMOTHOCTb

KynbTypHas u rpaskaaHckas
rPamoTHOCTb

KomneTteHuun

(4K)

é Y

Kputnyeckoe
MblWwneHne/peweHve 3agau

KpeaTtnsHoCTb

YmeHune obuatben
(KoMmyHUMKaumnA)

YmeHue paboTaTb B KOMaHAe
(coTpygHuuecTso)

JINUHOCTHbIE
KayecTBa

é Y

Jto603HaTENbHOCTb

NHUUMATUBHOCTb
HacToluusocTb

CnocobHocTb
afanTuposaTbcA

Jinpepckue KavecTsa

CoumanbHas U KybTypHas
rPamoTHOCTb

\——

\——



HpoeKT «YHl/lBepca.}Ibele KOMII€ETCHTHOCTH H
HOBAA rPAaMOTHOCTb» 3
S ———

YHuBepca/sibHble

HoBaA rpaMoOTHOCTb
KOMMNEeTEeHTHOCTU

basosas MHCTPYMEHTA/IbHAA rPamMOTHOCTb
(‘-IMTaTEI'IbCKaﬂ, MaTeMaTU4eCKan, BblYUCNUTENNIbHAA U
aI'II'OpMTMW-IeCKaFl)

KOMMNeTeHTHOCTb MblWw/eHNA (orMyeckoe,
KpUTUYECKOE, KpeaTUBHoOE)

Ba3oBble cnewmanbHble COBPEMEHHbIE 3HAHMA U
YMeHUA (rpa*kaaHcKaa rpamoTHOCTb, GUHAHCOBAA,
npaBoBas, 3KO/NIOrMYEeCcKasn, ecTeCTBEHHOHay4YHas...)

KomneTeHTHOCTb B3aMMOAENCTBUA C APYrMMU
(KOMMYHMKaLMA, COTPYAHMUYECTBO)

KomneTeHTHOCTb B3anmoaeicTansa ¢ cobom
(camoopraHu3aums, SMOLMOHANbHbIN UHTENNEKT)




2020 rog -
nepBble BLINYCKHUKH OCHOBHOH IIKOJIbI, B TP€60BaHUAX K pe3y/IbTaTaM KOTOprX
MPONKMCAaHO OCBOEHUE YHUBEPCAJIbHbIX y4eOHbIX AercTBUM (PT'OC OOO)

e
MeranpenmeTHbie (ITO3HABATEIbHbBIC, PETYISTUBHbIC, KOMMYHUKATUBHBIE) U TUYHOCTHBIC
pe3ynbrarsl KoIbHUKOB (DI'OC O0)

* YMEHHE CaMOCTOSITEJIbHO TUIAHUPOBATh MyTU JTOCTHKEHUS II€JIeH, B TOM YHUCJIE aJlbTepHATUBHBIC,
OCO3HaHHO BbIOMpaTh Hanbosee 3PpheKTUBHBIE CITOCOOBI PEIICHUS YU€OHBIX 1 MO3HABATEIbHBIX
3ajad...

®* YMCHHC ONPCACIIATH IMOHATUA, CO3/1aBaATh O606I].[€HI/I$I, YCTAaHABJIMBATh AHAJIOT'UH, KJ'IaCCI/I(l)HI_[I/IPOBaTB,
CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHUA U KPUTCPHUUN JIA KJ'IaCCI/I(l)I/IKaI_[I/II/I, YCTaHABJINWBATh IIPUYHUHHO-
CICACTBCHHBIC CBA3U, CTPOUTH JIOTHYCCKOC PACCYKIACHUC, YMO3AKITIOYCHHUC (HHI[YKTI/IBHOG,
ACAYKTUBHOC U 110 aHaJ'IOI"I/II/I) N ACJIaThb BBIBO/JHEI. . .

* YMEHHE OpraHU30BBIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEILHOCTh C YUUTEIEM U
CBEpPCTHUKAMU; pad0TaTh MHAUBUAYAJIBLHO U B TPYMIE: HAXOAUTH 00IIee pEeUICHUE U pa3pellaTh
KOH(JIMKTBHI HA OCHOBE COTJIACOBAHMS MO3UIIMI U y4€Ta HHTEPECOB; POPMYIUPOBATH,
apryMEeHTHUPOBATh U OTCTAUBAaTh CBOE MHEHMUE. ..



MexayHapoaHble CPaBHUTEJ/IbHbIE HCC/IEA0BaHUA KayeCcTBa 06pa3oBaHMsA
(OECD PISA u IEA TIMSS-PIRLS) - 5

onepaTopbl pacpoCTPpaHEeHMsI HOBBIX UAell B 06pa30BaHUM
e

Yepes ouyeHKy Kayecmea obpa3oeaHusa cucmema obpa3oeaHus
Hacmpaueaemcs Ha Hoeble pe3yabmameoi

TIMSS-2019 (2015) (4 v 8 kKnaccbl)

= MaTemaTukKa
m UVTaTENbCKAA rPAaMOTHOCTb
mal ECTECTBEHHOHay4HaA rPAaMOTHOCTb gg ECTecTBO3HaHMe

mal MaTemaTmnyecKkaa rpamoTHOCTb

PISA-2018 (2015) (15-neTHMe WKONbHUKMW)

PIRLS-2021(2016) (4 knaccbl)

m [Nob6anbHble KoMmneTteHunn

sl PrHaHCOBaA rPamoTHOCTb md HMTATE/IbCKAA rPAaMOTHOCTb




CdopmupoBaHHocTb EHI Hanpsamyto oTparkaeT
cdopmmpoBaHHOCTb U n MTl

ECTeCTBeHHOHaquaH
I'PpaMOTHOCTb 6

Yutatenbckan MaTtematTunuyeckasn
rPamMoOTHOCTb rPamMoOTHOCTb

EctecTBEHHOHAy4YHasA
rPAamMOTHOCTb

OcBOeHMe TEKCTOB HAY4YHOrO
coAepaHMAa U NOHMMaHKE Ponu
HAYKWN U TEXHUKN B PA3BUTUU
oblecTBa

MpumeHeHne 6a30BbIX
€CTeCTBEHHOHAY4YHbIX 3HAHUW B
CUTYaLUAX XKM3HEHHOIO XapaKTepa,
ANA 06BACHEHMA NPUPOLHDIX
ABIEHUN, NpuHUMNA paboTbl
TEXHUYECKUX YCTPOMNCTB

BnageHne metogamum Hay4yHoro
NO3HaHMWA



TIMSS-2015, 4 knacc, ectecTBO3HaHUe.

OTKyga LWWKOSIbHUKU BCE 3TO 3HAIOT?

Rese

TecTbl TIMSS

[lporpamma
«OKpYy>KaloLLUn MUP»




[Mouemy pesynbratbl TIMSS u PISA no ectecTBosHaHuMIO
Takue pasHbie?

PISA-2015 So TIMMS-2015

(15-neTHue LLIKOSbHUKM) (8 knacchl)
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JAMHaMHKa pe3y/IbTaTOB POCCUMCKHUX YYALLUXCS 3a MEPUOZ, C
1995 no 2015 roapl

542 544
550 5‘23“52' 51453(1 """" SR |
500 Cp. MexxOyHapOOHbIl 6ann
450 | - --479--4—7—8—--486--f'-§-7---
2003‘2007‘2011 ‘2015 b2y ‘ b2y ‘ S ‘ S ‘ py ‘ py 2006| 2009| 2012|2015
~ ~ N N N N
TIMSS TIMSS PISA,
ecTeCTBO3HaHuUe eCTeCTBO3HaHue €éCTeCTBO3HaHue
(4 knacc) (8 knacc) 15-nethue




CocTrossHue €CTECTBECHHOHAY4YHOTIO Oﬁpa3OBaHI/IH B P® nio

pe3yjabTaTdM MEKAYVHAPOAHbIX I/ICCJIeAOBaHI’Iﬁ
_—

HavanbHag mkosia (TIMSS) - «oTin4HO!»

8 kutacc (TIMSS) - «xopo1io»

9 kunacc (15-netHue yyamuecs) (PISA) — «Hey10BJ1IeETBOPUTEBHO»
[louemy yem cmapwe, mem xyxce?

OmkKyda makas pazHuya mexcdy pesyromamamu TIMSS u PISA?



TIMSS (ecTecTBO3HaHHe - 4 KJIacc)

11

Ha Kpbiwe NNacTMKOBOW WIpyLUeYHOM
MalWKMHKW 3aKkpennéd MarHuT. JleHa xouyet
CABUHYTE MallMHKY BNepés, Wcnonb3ys
APYron MarHuT.

Kak el cnegyeT gep¥aTt MarHuT,
yToDbI CABMHYTE MalWKMHKY Bnepén?

OTMeTe DAHY KNeTKy.

O

=L
f
Ill.f
ObbAcHKM CcBOM OTBeT.

3emns - 370 nnaHeTa, KoTopasa
Asnxetca no opbute Bokpyr ConHua.
@3eunﬂ

Hanvwwu  Ha3BaHW ABYX  ApYyrux
NNaHeT, KOoTopble ABMXYTCS no opbute
Bokpyr ConHua.

1.

’




TIMSS (ecTecTBO3HaHHe - 8 Ky1acc)

12
[ABa metannuueckux Kybuka, wumelo- Kona nonoxwun no 20 r caxapa B
WUX pasHyK TeMmnepartypy, nNoMecTunu Kaxayio w3 Asyx MeH3ypok. [lepsas
OUH Ha APYron. MeH3ypka cogepxana S50 mn sognl, a
BTopas - 150 Mna, KaKk nokKas3aHo Ha
q‘- D\ PUCYHKE, NPUBEAEHHOM HMXE.
75°C 75°C A [ B -
) - T _] 1S0wn
I Somn__ 8025
4 803
i e Mesaypxa 1 Mesaypea 2
Pucywox 1 Pucyrox 2 Kakoil u3 pacrsopos ssnsercs Gonee
Ha KakoM W3 pPUCYHKOB MpasuibHO pasbasneHHbIM?

yKa3aHo HanpasneHue nepegaym tenna?
OTMeTbTEe OAHY KNETKY.

OTMeTbTe OAHY KNEeTKY. [:]
Pacrsop B8 MeH3ypke 1

L] wa PucyHke 1 Pacrsop 8 MeH3ypke 2
D Ha Pucymuke 2

ACHUTE CBOW OTBeT.
O6bACHUTE CBOW OTBET.
(45%) (65%




PISA (ecTrecTBO3HaHue - 15-71eTHHE)

BainonHume CUMYnSyUI0 OnS NONYYEHUS OSHHBIX HE
OCHOSEHUU MpUSSOSHHOU Huwxe uHgopMayuy. ns
OMEEMa HE EOMPOC OMMEMBIME HYKHEIU E3DUSHTM
omeema, a 3amem etibepume dannsie & mabnuye.

BeryH GexNT B TEYSHNE YSCa B XXapint it SNaXHLIN SSHb
(TemnepaTtypa sosgyxa 35°C, enaxHocTs Bo3gyxa 50%)
W He NbET BoAy. ITOT Geryr OQHOBPEMEHHO PHCKYET
NOCTPagaTh i OT 00E3B0XMEaHNUS, W OT TENNOBOMD
YA3pa.

Kax ynotpefinene Boasl 8o Bpems Gera cxasanocs Sui Ha
pucke 00e3s0xXHBEAHNA U TENNOBOro yaapa?

(O YnoTpeGneune Boan CHusino Obi pUCK Tennosoro
yAapa, no we ofessoxuBanng,

O Ynotpebnesne Bognl crnsuno Ool puck
o0esBoxuEaHnsa, HO HE TENNOBOID yAapa.

O YnotpeGnene Boabi crn3nno 6ol puck xax
TennoBoro yaapa, Taxk i o6essoxxnsanns.

(O YnotpeGnerie B0ab! He CHUSUNO Dl Hit piCKa
TENNOEOTD YA3pa, HW PHCKE 0DEISOXMESHNA.

<+« Boibepure B Talnuue ASE€ CTPOKK A3HHLIX,
NOATEEPXA30WNE Ball OTBET.

soazyxa °C) | soazyxa (%)

i

ToTep=
soaw (%)

Tena (*C)

(53%)




pisa2015 | HNEEER

PaunoHansHoe peIBOBOOCTEO
Bonpoc 1/ 4

Mpoyumalime Mercm, PECHONMKEHHBIU Hie. JnR 0mMsema Ha S0NPOC UCHONe3YHme Memod «TepemaWUMes U DCMBSUMbY.

Bopa eosepawaeTca Booa nocTynasT e [IMTaTENEHDE
Ha cxeme nokazaH NPOEKT IKCAEPHMEHTANBHOID Phi GHoro 2 DHESH. XOSRAWCTED ESWECTER
XOEANCTEE C TpeMA Goncwnmu Gaccefnanmn. MZ DKESHE. acSaEnAKTCA &

OT@WNETpeBaHHan conédHan B0aa 3akayiBacTcA U3
OKeaHa, NepeXoguT Ue 0gHoro Gaccelina B Qpyroi U cHoBa DUNETP
BOZBpaWasTCA B okeaH. OCcHOBHAA Uent poifHoro
XOZANCTEE — BblpalynBaHNe MOPCEOTD A36IKA W €MD OTN0E
BEONOTMYECKH PALMOHANBHEIM cnocoGom.

» |Mopckoi 836k Beipawweaeman peifa. Ero niouman

Cooepircanue: Kusbie HLLE: MOPCKIE YEPEN.
CUCTECMBI B xosnicTee Takxe GygyT WCNONEI0BEATRCA CNEQYIOWHE
ORTaHHEMBI:
KOMnemeHuu}l.‘ Haquoe = MukpoBogopocnn: MUEROCKDNUYECKWE DRTAHNIMI,
o KOTOPbIM 4NA POCTA HY#HbI TONBKD CBET W
00BsCHEHUE SBIICHUIN MATATENbHBIE BElECTE.

» Mopckue yepeK: BECNO3BOHOYHBIE: NHTAACE
MHUERCECQOPOCTAMM, OHW OYeHE GbICTPO pACTYT.

3,poge"u’ Cl10)CHOCmU . = Monnwcku: Oprasusmel, NHTa0WHECA
6 ypOBeHL MHEROBOOOPOCTAMY M GEYTHMH MENKUMH ORPraHHSMami T ——— R ———
B Boge. CUMIWAETCA.
= CnapTuHa: Tpasa, Nornewaian NHTaTenbHb g shpsssss PNETRG!, NOSEONRICWIME TONEKD MUEPOEONOPOCIAN NEPEMRIETECR B pulibom
Pezynomam Poccuu: 6% BE4ECTEA W OTXOAb U3 BOAbI. XSSRICTES © OTONOM B0k,
o Mcenegoeatenam HeolXogMMe PEWNTE, B KaKoN GaccelH CNegyeT NOMECTHTE KaXGai opradusm. NepeTaNTE KaXORIN HE CTIEZY WX
(jpeol-luu DPraHiZMOE B COOTEETCTEYHUWA Gaccelid, yTofel 0G8cneynTE NUTAHUE MOPCKOTD AZbIKA W E0SELAWEHNE CONEHDN BOObl B DKEAH B HENZMEHHDM

Buge. MUKpOBOGOPOCTH YHE HAXOAATCH B HY#HOM Gacceiine.

MeHcOyHapoOHwlil
pezynomam: 5% @ @) W " sl

Mopokol Rapi Mopexue vepeu Monmocku CrnspmuHs




Bomnpoc u3 ankersl PISA nis yuammxcesi: «Kak yacro Ha

YPOKaX NPOUCXOIUT CJeayromee?»
——————————————————————————————

(ecTeCTBEHHOHAYYHASA TPAMOTHOCTD)

*  VYyamumcs 1at0T BO3MOKHOCTh OOBSICHUThH CBOKO UJICIO
*  VYyamuecs BBIIOJIHSIIOT JJAOOPATOPHBIE WIIM MTPAKTUUECKUE PAOOTHI

* Ot yyamuxcs TpedyeTcs CIJIaHUPOBATH YKCIIEPUMEHT JIJI1 IPOBEPKU
TUITOTE3bl WK C(HOPMYIUPOBATH BBIBOJIBI HA OCHOBE ITPOBEICHHBIX
SKCIIEPUMEHTOB

¢ yanII/IGCH HOJKHBI IIPUMCHHUTD CCTCCTBCHHOHAYYHBIC 3HAHWA JIJIA
PCLHICHUA HpO6J'IeM, B3ATbHIX U3 )KU3HHU

*  Ha ypoxkax npoBoaarcsi 00Cy IA€HUS WA TUCKYCCHUH. ..



Yemy u kak mbl yuum? IlyTu pemenuss npoosiem?

Bxoaut v B nporpaMmy oByuyeHns yuaimxcs 9-X KNnaccos M3yyeHue CneayioLLero...

(MpumuTe BO BHIMaHWe GheaepantHbii, PErHoHabHLIR CTAHAAPT MK pelleHre obpa3oBaTensHoN opraHuaaunn.)

(Buibepute onuH 0TBET B KaX40M CTPOKE.)

Ja Her
HpI/IMepBI SC158Q01HAOL SC158Q01HAQ2
WameHeHne knumata u rnobansHoe notennesue O O
BorpocoB PISA
noBansHsie NpoBnemMsl, CaA3aHHbIE CO 300P0BLEM (HanpuMep, SnnaemMui) SCISB002HAOL SC158002HA0Z
I O O
SC158Q04HA0L SC158Q04HA02
aIMUHUCTpaIuNU Murpauus (nepemeterue nioged) % ‘g)
IIKOJIBI SC158Q07HAOL SC158Q07HA02
MexayHapoaHsIe KOH(NMKTHI O O
(moOanbHBIE
[onoa v Hepoenaxuwe B Pa3NUYHbIX YACTAX MAPa SC1S8008HAOL SC158008HAD2
KOMITETEHITUH ) o o

SC158Q09HA0L SC158Q09HA02
O O

Mpuuntbl 6eaHocTH

SC158Q12HA0L SC158Q12HA02

O O

PaBHOHpaBMG MYK4YUMH M KEHIUWH B pasninyHbix 4acTax Miupa




Pa3zBuTtHe coaepxkanusi 00pa3oBaHus B
€CTeCTBCEHHOHAYYHOU 00J1aCTH
————————————————————————————————

- EcTtecTtBO3HaAHME B 5-6
Knaccax?
-  MexnpegmeTHble cBA3N?

JApeBHuii mup: @l\lor
HATypaJibHaA ua }

¢punocodus
(Hayka o nmpupojae)

CpenHue Beka — Hallle BpeMs:
pa3BHUTHE OT/IEJIbHBIX NPeAMETHBIX
obJ1acreit

Caenywoimmi mar: KOHBepreHuus
NpeAMETHBIX 00J1acTell B eAMHYI0 00J1aCTh
€CTEeCTBO3HAHUSA



CpaBHeHue pe3yJbTaToB BbINoOJIHeHNs 3aaaHuid negaroramu (I1) u odyuarommmucs (O)
MaTEeMATUKA NPO(PUIBLHOI0 YPOBHHA

120
100
80
60
40

20

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Ne 3agaHun
@'/, BLINOJTHHUBIIHX OT 0011ero koaudyecrsa () =% pnimoaHUBIIHX 0T 001ero koaunyecrna (I1)

21



YuTaTebCKas rpaMOTHOCTbD (po6.JieMsbl). Koppensanus
YUTATEJbCKUX YMEHUH yYAIUXCS C NPOPeCcCUOHATbHBIMU 19

KOMIIETEHIUAMU qulTEJIEﬁ
-

KoHTponupyemble untatenbckue ymeHua | % BbINOJIHEHUA 3a[aHWUIMA % yumTtenei, cCnpaBUBLUMXCA C 3afaHUEM
npnaymartb BONpocC Ha AaHHOe

yuTaTeNbCKoe yMmeHue K HesHaKomomy
4 K/1acc 10 Knacc TEeKCTy (Kprbl nK)
Op1eHTMPOBATbCA B COAEP)KAHMU TEKCTa, OTBeYaTb 6 8 66
Ha BONpPOCbI, UCNONb3YA ABHO 3a[aHHYIO B TEKCTe 90'95
nHpopmaumio
UHTepnpetupoBatb MHPOpMALMIO, OTBeYaTb Ha 5 5 57
BONPOCHI, ncnonb3ysa HeABHO 3a4aHHYl0 50 60
nHpopmayuio
OueHuBaTtb [OCTOBEPHOCTb npeanoXeHHOo1 3 5 3 5
MHPOpPMaL UK, BbICKa3biBaTb OLLEHOYHbIE CYXAEHUA 20 30
Ha OCHOBe TeKCTa, NPUMEeHATb UHPopmauuio U3
TEKCTa NpPU pelleHnmn yuebHo-NpaKTUYeCcKMX 3aaau
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OneiT MIHKO
i 21

KoMmiekcHasi mpoBepka MeTalnpe/IMeTHbIX I03HABaTe/IbHbIX YMeHUH (06J10KU 3aJJaHUM Ha
JIOTUYECKUE JIEUCTBUS, paboTy ¢ UHPOpMalUen, UCCieJ0BaTEbCKUE HABbIKH, pellleHhe TPobJieM)
YyUTaTeJIbCKas IpaMOTHOCTD, 4-10 Kyacc

MaTeMaTHh4eCKas rpaMOTHOCTb, 4-10 kyacc

eCTeCTBEHHOHAay4YHas rpaMOTHOCTb, 4-10 kJacc

HUKT-koMneTeHTHOCTS, 5, 8, 10 KJ1acc

dburHaHCcoBas rpaMOTHOCTb, 8 - 10 KJ1acc

KyJbTYpHad U rpaXkJaHcKasd rpaMOTHOCTb, 9, 10 kJacc

peryJisTUBHbIE U KOMMYHUKATUBHbBIE JIEUCTBUS B TPYNIIOBOU MPOEKTHOM JeATEJNbHOCTH, 4-8 KJ1acchl

-

e KpuTnyeckoe mbilneHme
e KpeaTMBHOCTb

I_I e pc I-I e KTM Ba e CoumanbHble K IMOLMOHANbHbIE HAaBbIKK

o?

-




NnaHupoBaHUe KoOMnNaeKca ANarHOCTUK
A——

MeTanpeaMeTHbIe JUATHOCTUKU

* «30Ha MOKPBITHS» METAIIPEAMETHBIX pe3ynbraroB. (Uem mmpe, TeM rpyoee
IIKaa)

* [Ipuopurer koMmekcHou oueHku MITY Ha crapre

*  MOHUTOPUHT O TPYIIAM METANPEAMETHBIX PE3YIBTATOB U MOCTENEHHOE
BBIJICJICHUE TPYII IPEAMETOB (UUTATEIbCKAsA TPAMOTHOCTh, KOMMYHHUKATUBHBIC U
perynatuBHbIe Y Y]], €CTECTBEHHOHAYYHAS! TPAMOTHOCTb, JKOJIOTUYECKas
IrpaMOTHOCTh, (PMHAHCOBAsi FPAMOTHOCTS ....)



Pa3sutue oLeHOUYHbIX Npoueayp

IlepciekTUBHBIE MOEJIM 3aJaHUI: KOMIUICKCHBIC 3a/1aHUS, KOMIIETEHTHOCTHO-
OPUEHTUPOBAHHBIC 3aJJaHU, 3a/1aHNs, MPEANOJIArarolie BApUATUBHbBIC CIIOCOOBI
pelieHus npooIeMbl

KomnbrorepHoe TectupoBanue (http://demo.mcko.ru/test/index.php ):

* PacuinpeHue cnekTpa npoBEPSAEMBIX YMEHUHN 3a CUET UCITOJIb30BAHUS
MYJIETUMEIUHUHBIX PECYPCOB

*  KoMIOBHOTEPU3UPOBAHHBIN SKCIIEPUMEHT B IIPEIMETAX €CTECTBEHHOHAYYHOIO ITUKJIA

* AI[aHTI/IpOBaHHOe TCCTUPOBAHHUC


http://demo.mcko.ru/test/index.php

Tunonorua undpposbix KUM

Pa3paboTka uMdppoBbIX 3aJaHNUN, He
peannsyembix Ha bymare (B Tom ymcne,
NHTEpPHET-3a4aHNN)

TpaHchopmauma TPagULUOHHDBIX
3a4aHui B umdpposomn BnA

3aflaHnA Ha NepeTackMBaHMe 06BEKTOB, 3aNoHeHWe Npobenos,
ynopaaoYMBaHue 06beKTOB NOC/IeA0BaTE/IbHOCTYU, BbIMa4atoLmit
CMUCOK U ap.

BK/IlOYEHME B KOHTEKCT 3a4aHuni 3BYKOBbIX GpaitNos, aHUmauum,
BMAEOPPAarMeHTOB, MHTEPAKTUBHbLIX MOAENEN

Mcnonb3oBaHWe pecypcos ceTv MHTepHET AN NoCTPOEeHUA 3a4aHNi
(rMnepTekcTa, 06pasoBaTesibHbIX NPOrPaMm U BUPTYabHbIX
nabopaTopuii, coumanbHbIX ceTemn)

OpraHu3auma oHNaNH B3aMMOAeNCTBUA YYaCTHUKOB
TECTMPOBAHMA/IKCNEPTOB (NPoBEAEHNE MHAMBUAYAAbHBIX U FPYNNOBbLIX
NPOEKTOB, OPraHN3aLMsA YCTHOM YacTu TeCTUPOBaHWUS)




UHTepaKTUBHbIN popmaT TPagULMOHHDbIX 3a4aHUM
(nepeTackuBaHune 06bEKTOB, BbiNagaloLinii CNUCOK,

A——-s i
3ano/JiHeHne npobenos u 4p.)

Jln KasJoTe HHETEpHET-Pecypea Bb[ﬁepme €0 HazHa9eHHe K3 BRIIaTai0nere CIIHCKa.
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becnnatHoe npunoxkenne ans obmera dotorpadmamMmu U BMaSORANKCAMMN
MHOTOA3LUHAN MHTEPHET-3HLIMKNONEAWA O CBOOOAHLIM KOHTEHTOM
BUIEOXOCTWHI, NPEfOCTaBNMACLIMIA YCNyrH XpaHeHus, 0CTABKM U MOKAasa B0

Mpu Ha A B B i ie 6ye, nymem
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Mpumepbl 3agaHUN

(obasatenbHaa npeameTHasa auvarHocTuka 8 2018-2019 yu.roay)
-
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TTocMOTpHTE BHAEO(PArMeHT O IuaHeTe MepKypHil U BBIIOJHHATE 3ajaHud 9-11.

Mockaa, Russia

Mepkypwii. Tonbko ¢akTbl o »
MCCAEAOBAHUS NAAHET 3EMHOM MPYNMbl (1959-2011).

113 mucenin

‘laTa u BpemMsa

e
/'v)lam " BpeMA HOnnaHckuii AeHn

41 muccin

Y b
___ MosyunTh MECTONONOXKEHNE 13 GPS.

~neogit

IInaneTs! 3eMHOMH TPYIIIBI HCCIIETOBATHCH ITPH IIOMOIMH KOCMHYECKHX arnrapaToB.
VkakATe IIAHETHI B nopsAKe BO3pAaCTAHHA THCIA KOCMHYECKHX AINAPATOB, IPH IIOM(

?

Mano MHOro

JI1A BEIIOITHEHHA 3aJaHHA HEOOXOIHMO HCHOB30RaTh MPOTPAMMY KOMITBEOTEPHOTO TaHeTapus "Stellarium"
(ccpuIKa Ha ckauHBaEde nporpamset hitp:/stellarium.org/ru/).

IIpH mOoMOITH KOMITEIOTEPHOT'O INTAHETAPHA IIPOHAGIIoATe H3MeHEeHHe MOIOMKEHINT Ha HeDOCKIOHe (1A NIHpPOTHI MOCKBEL) CO3BE3IHA
Kaccuoren ¢ 20 g petuepa 19 anBapa o 6 ¥ yrpa 20 ausap1 2018 1.

OnumATe 3TH A3MeHeARA 0 chopMYyTHPYITe BBIBOT 0 TOM, K KAKOMY C03Be3THID oTHocHTCA Kaccmomes (Bocxoasmee,
3axosinmee, He3axoasiee, HeBOCXOIAIIEe).

PassepHyTHIH OTBET:




Ucnonb3oBaHne MHPOPMaALMOHHbIX pecypcoB ceTn UHTepHeT
A———

3anaHvA:

()1 5] [e] (7] (s8] (o] [xo] [11] [12] [13] [14] [15] [16] fsaomum]

TlposmTaiite 3aJaHHe H MO3HAKOMBTECH C HCTOTHHKAMH, HeOGXOTHMBIMH JT1 €10 BHIIOTHEHH.
3azamue | 3dpext Jomwnepa | XpucrHan Jorwtep | Juanazoner M | 3axon Xad6na | 3aemu Xab6m | 3HauenHe zaroHa Xa66ma

3apanue

AMepHEAHCKHI acTpoHOM JABHH Xab01 B 1929 rogy MOMYydHT 3aKOH paclIHpeHHT 40
Beenennoii. 3aron XaG6ma 6511 copMYTIHPOBAT HA OCHOBAHHH JAHHELX O CKOPOCTAX E
pazOeraHHsa ranakTHE. CKOpPOCTH TalaKkTHK Y3HAKT IPH aHATH3IE HX CIeKIpa,
Henonszyd 30¢ext Jomnepa. Ha rpadHke mpefcTaRTeHE! JaHHEIE O 3aBHCHMOCTH
CKopocTeil JBICKEHEA H3BECTHBIX TAMAKTHE OT PacCTOAHHA J0 HHX.

30F

POCT [ThiC. KMIC)

Mcnonnsys  NpelCTABTEHHEI TIpadMK H  JONMOMHHIENBHEIE  HCTOYHHKH £ 10
I-]H'lbUPMﬂIIEﬂI, BBIIOTHHTE 3aJaHHE.

100 200 300 400 500 600 70O
YTBEPJI{CHIETCH, 910 HaO0MogaeMaa Ha 3eMJe :Kearad JHHHEA HATpHA B Faccrormue (Mnx)

cHeRTpe YIATeHHOH raIaKRTHRE HAXOTHTCH B YALTpadHoneTorol obnacTd. Beprao
JIH 3707 CBoii OTBET NOACHHTE.




Mpumepbl BKAKOYEHUA KOMMNJIEKCHbIX 3a4aHUI B MeTanpeaMeTHble

AUNArHOCTUKU
-

3agamua:

(1 [2) (3] () (5] (&) (7] (&) [3] [70) [71] [72] faowas)

ITpoaHaTH3HpyHTe HHGOPMAITHIO, IPHBEISHHYIO B CIEIYIONIHX HCTOYHHKAX, H BEIIOTHHTE 3aJaHHE.
3amaHHe | OcpoeHHe kocMoca | KocMHYeCKHH Mycop H CIIOCOOBI ero yTHIH2amHH | MycopHbIH odc 3eMiH

OcBoeHHe TeIOBEKOM KOCMOCA IBHKETCS He TaK DBICTPO, KaK IIOKA3aHO
B (paHTACTHIeCKHX (QHIEMAX H pOMaHax, 0JHAKO ViKe ceifdac HM3Kag 0K0J03eMHAT
OpOHTA 33aI0IHeHa KOCMHYECKHM MYCOPOM HCKYCCTBEHHOTO IPOHCKOMIEHHA.
HpnMep ¥ 4enm GoIBIIE ero CTAHOBHICH, TeM DOIBINYIO ONACHOCTE OH IPeICTABIIeT.

TBOPYECCKOIO
Henonesys HEQOPMAITMOHHEIE pecypchl, BEIIOIHATe CIeIYIOMHe 3a1aHmsI:

3ajlaHusl B 1) npeacTaBETe BO3MOKHYIO KIACCHPHKAITHIO KOCMETIECKOTO MYCOpPa;
ANATHOCTHKE 2) yKaxKHTe DOpoOIeMsl, CBS3aHHBIE € 3arpg3HEHHEM OKOIO3EMHOTO
«IKoJornueckKas KOCMHYECKOTO IIPOCTPaHCTBRE;
rPaMOTHOCTb» 3) vkaxuTe mnpenmaraeMsle (paspabateBaeMsle) cmocobEl YIHIHZATHE
(10 K JI.) KOCMHYECKOTO Mycopa.

OteeT ohopMHETe B BHIe Npe3eHTAaITHH.

Tpedosanua K npesenmayun:

1. IIpeseHTaHs DOKHA COIEPRATE He Domlee 5 cIafinos, BKI0TAd THTYIEHBI
cIafii c YKasaHHeM afBIopa HpeseHTallHH _H e Ha3BaHHI, a Tak XKe
OTAeNBHEIH cIaHI ¢ BEIBOJAMH.

2. TekeT Te3HCOB HA chafife TOMKeH OBITE KPAaTKHAM.

. Kasaeni ciafn gomkeH cogep:AaTh 3ar0I0B0K.
. PexoMmeHIyeTcd HCTIOIB30BATH He Dolee Tpex 1BeTOR B IPe3eHTAlHHE H He
Gollee IBYX THIOE MpH(QTa. MEHEMATEHEE pasMep mpHdTa — 18 0T

e




Hoquy IIKOJIbI MAJI0 3asiBJSAITCH HA KOMIIbIOTCPHbLIC I[I/IaI‘HOCTI/IKI/I?

Bce metanpenmernsie auarnoctuku B 2018-2019 yaeGHOM romy mpejiararoTcs ImKojiam B
IByX (hopmarax: Ha MeYaTHOW OCHOBE M B KOMIIBLIOTEPHOH opMme.

3anuch MIKOJI HA y4acTHE B METANPEIMETHBIX IMAarHOCTUKAX
(centsiops 2018)

¥ KomnbrotepHsblil popmar M TecThl Ha OyMa)xxHOM OCHOBE

MITY=5 —
MITY-10 _

0 10000 20000 30000 40000 50000 60000 25



[1o pe3yabTaTaM MeKAYHAPOAHBIX Y

peruoHa/ibHbIX UCC/IeJOBAHUM 31
A

O6mue npo6yeMbl (JJ151 BCEX UCCJIELOBAHUN ):
 HeymeHue cbopMyiMpoBaTh OTBET/COOGCTBEHHOE CYXK/IEHHE

* [loaMeHa 3a/1aHUsA C OTKPBITBIM OTBETOM (OTBEYAIOT Ha JAPYrou
BOIIPOC)

* «Yb6asTbhiBaHHE» (HA BCAKUU Caydan)



3agaHue 2

lnarHoctuka
eCcTecTBEHHOHAY4YHOM
rpamoTHocTH (9 Knacc)

ITapHHEKOBBIHA 3¢ derT

J14 ompeneneHHd TeMIeparypsl HarpepaeMoro CoxHueM 00beKTa BaXHO
3HaTh €ro paccrofHHe oT ConHua. YeM Onmke Iw1aHeTa COMHEYHOH CHCTEMEI K
ComnHiy, TeM BeIme e€ cpenHdd Temmeparvpa. Qg o0wexra, VIATEHHOIO OT
ConHia Kak 3eMId, 3HaUeHHe CpelHeH TeMIlepaTyphl Ha MOBEPXHOCTH JOTKHO
OBITH MPHMEPHO PaBHEIM —15 “C.

B eHCTEHTENBHOCTH KIHMAT 3eMIH 3HAYHTENIRHO Oomee MArkuwH. Eé
CpeoHAd TeMIepaTvpa Ha MOBEPXHOCTH COCTABIAET OKoI0 18 °C 3a CUET Tak
HA3BIBAEMOTO [TAPHHKOBOTO 3ddeKTa.

J(dexT «ImapHHKa» H3BeCTeH BCeM, HMEBIIHM Jel10 C  3THM
He3aMbICIOBATEIM OTOPOIHEIM COOpY:keHHeM. B arMmochepe OH BBITIAIHT Tak.
Yacts BHIHMOTO H3nTy4eHHA CONHIA, He OTpasHBMAaACT OT 001aKOB, IIPOXOIHT
4epes atMocdepy, HCIOTHAKMIVIO PO/b CTEEIA HITH IUIEHKH, H HaIrPeBaeT 3eMHYI0
IIOBEPXHOCTE. Harperad NOBepXHOCTh OCTBIBAET, HCIYCKAA TEIUIOBOE H3TYYEHHE,
HO 3T0 Ve IpVIoe H3IVUeHHe — HHOpakpacHoe. ATMocdepa IOIIOIMIAET
BOCXOIAINHH OT IMOBEPXHOCTH IUIaHEThl IOTOK HHQPAKpacHOTO H3MYYEHHS,
HarpeBaeTcsa H, B CBOI 0Yepelb, HarPEBacT MOBEPXHOCT 3EMITH.

TTapel BOJEI IIOINIOINAKOT OKOI0 0Z% HHQPAaKPaCHOIO H3IVUCHHH, 410
Croco0CTBYET HarPeBY HEDKHHX CI08B arMoc(epsl. 3a BOIAHBIM IIAPOM B CITHCKE
MAPHHKOBBIX Fa30B CIeAYeT VIIEKHCTBIH ras (CO,), MOTI0MaoNTHH B IIP 03 patHOM
BO3ayxe 22% HHQPAKpacHOIO H3IVIEHHA 3eMIH.




3aaanue K TeKcty «[lapHukoBbI 3¢ PpexkT»(Ha 1 6as1)

Panl yYeHBIX CYHTAlOT, 9IO JeATeNBHOCTE 4eloBeka (HCIOIb30BAaHHE
ABTOMOGHIEHOTO TPAHCHOPTa, Pa3BHTHE NPOMEINIIEHHOCTH) MOXKET IIPHEECTH K
rno6aTpHOMY O TEILTEHHEO (H3MeHEeHHIO CpeIHeT0J0BOH TeMIIepaTyphl Ha 3eMIIe).
Ha 4emM ocHOBaH 3T0T BEIBOL?

Odpa3zen B03MO:KHOT0 OTBETa

B pesyneTaTe CHKHIAHHA TOIIIHBA AaBToMoOHTeH (paloTel TelIOBEIX
3MEeKIpOCTaHIHA H T.4.) B artMocepy BeIOpacelBaeIci VYINEKHCIBIH Tas.
VrnexHenEIH Ta2 OTHOCHICE K [ADHHKOBRIM TazaM. VBelHYeHHe ero
KOHIIEHTPAITHH MOeT IPHBeCTH K MO TeILIeHHIO.

OueHunTe AETCKUN OTBET:




JAMAarHoCTUKa eCTeCTBEHHOHAYYHOM 'PaMOTHOCTH
(o6a3aTesibHan), mapt 2017, 8 kiacc, 71368 yqaCTHnKOB 34

— Pacnpe,qeﬂeHne y4alMxcs MO YPOBHAM OBJIaJeHUS CpeaHuUl IPOLEHT BbINOJTHEHUS
yHnBepcaﬂbHMMH y4eOHbIMH JeiCTBUSMH 3aJaHMM 110 ypOBHﬂM CJIO’KHOCTH

YpOBeHb
CpeHUU NOBBILIEHHBIX BBICOKHH YpoBeHb 2 YpOBeHb 3

w00 Han BhIsiBJIEHHBbIE HpO6JIeMbI:

M - (l)OpMy.)II/IpOBaTb BbIBObl, OCHOBLIBAACH Hd TEKCTE,;

M HaXO0AWUTb apryMeEeHThIl, IOATBEPXKAAOILIHNE BbIBO/,

4000 M - IlIpegJiaraThb Inmoaxogdniue CITOCOOBI HU3MEpPEHUd

BbI6paHHbIX XdpPaKTEPUCTHUK; dHAJIM3UPOBATD

[ pe3yJabTaThbl IPOBEAECHHOI'O UCCIIEAOBAHHUA U I€J1ATb

2000 BbBIBO/1bI;

- IHIPHUMEHATb MaTeMaTHU4Y€CKHE aJITOPUTMBbI B CUTYyallUAX
KNU3HEHHOI'O XapaKTepa.

5000

1000

KomidecTeo yHamuxcs, HaGpaBIiix TaHHbIe Gaibl
1

1 3 5 7 9 11 13 15 17 19 21 23 25 27
Bamner



B moMmoI1up 1mKoJjiaMm 35

——————————————————————————————
Pacmimupenue 6a3sl KUM no ecteCTBEeHHOHAay4YHO TPaAaMOTHOCTM :

* KOMIIJIEKCHbIE IUATHOCTUKHU [0 eCTeCTBO3HAHUIO U MaTeMaTHKe:
4 knaccel (31 suBaps 2019) u 8 kaaccel (16 suBapsa 2019), http://mcko.ru/

* JIMAarHOCTHUKHU 110 paboTe ¢ MHPopMalnueH, BKJI4asd HaydyHyt (MITY-7, 13
deBpasisa 2019)

* HW3MeHeHHe COoJiep>KaHUsl JUATrHOCTHK I10 IpeJIMeTaM eCTeCTBEHHOHAY4YHOTO
IIMKJIA, UX OpHEeHTaI1s Ha IPUMeHeHWe 3HaHUN U YMEHUU B )KU3HEHHBIX
cutyanuax (npoekt OI'9-2020, http: //www.fipi.ru/taxonomy/term /20618 )

Pacimiupenue 6a3sl KUM no ectrecTBO3HaHMIO Ha pecypce «Mou JOCTHKEHUS»,
MBI

PasBuTHne HUHTECPAKTHBHBIX 3a/1aHm‘71 10 €eCTECTBO3HAHUIO


http://mcko.ru/
http://www.fipi.ru/taxonomy/term/20618

Mucemo otnpaenedo - Moura M: X | G Google uck: sxos B cuctemy X ¥ KomnewoTepHoe TecTMpoEaHME - X +

L B & N O W PN sl W d=mo.mcko.ru/test/index.php

MOCKOBCKUWIA LEEHTP
KAYECTBA OGPAS0OBAHWNA

JfenaprameHT 06pa3cBaHn ropoa Mockes!

[nA TPEHWMPOBOUHOID TECTHPOBAHWA KIWKOM MbILIKW HYMKHO BRIODaTh MHTEpeCy LM Bac NpegMeT, 3aTeM B NOAEMELIEMCA OKHe BHIOPATL BaPWUEHT TecTa,
NoCne 3Toro MOXHO MPUCTYTMTE K TECTHPOBEHHED.

IMpW TECTUPOBaHMK CNEDYET WMETE B BMZY, UTO:

1) BCe TeCThl PACCUMTEHE! HE 45 MUHYT,

2) pezynsTaTel TECTMPOBAHMA GYAYT NPEACTIBNEHbl CPazy NOCNe S3BEPLUEHWA TECTMPOEAHHS;

3) NPW KOMMEIOTEPHOM TECTUPOEIHMM HeobX0aUMO NPOEOAMTE KOMIIEKE YNPaKHEHWA AnA npodMnakTugn YyToMneHA rnas™ (doc-coeinka)
B TEUEHWE 5 MUHYT MOCNE COOTEETCTBYHIWErD NepHoga HeMpPeprBHoi paboTel 33 KOMNLHTEPOM:

B 3-4 Knaccax - 15 MUHYT; B 3-7 Knaccax - 20 MueyT; B B-11 Knaccax - 25 MUHYT

- nyHeT 10,18 CanleH 2.4.2,2821-10

[ocTynHble npegMersl (KNaccsl) AnNA TPEHHPOBOYHOMD TECTHPOBAHMHS:

MeTanpegMeTHbIe yMenna MIH (4 kn.) = Mcropus Poccuw (8, 10 kn.)

MeranpegmetHbie yMenns MIH (8 kn.) "= Meorpacuz (8 kn. Heofixomwm ATnac ons 8 kn.)
MeranpegMeTHbie ymenua MITY (5 kn.) XumuA (10 Kkn.) (cm. Tabnvua Mernensesa + Tabnuua pacTEopUMOCTH)
OMHAHCOBaA rPaMoTHOCTD (8-0 Kn.) WHibopMaThga (10 Kn.) (M. 0ononHUTENLHEE MaTEpMaNL)

MeTanpegMeTHLIE yMeHHAa MY (10 Kn.) Anrnuickni mzeic (10 kn.)
Matematuka (4, 7 kn.) SKOMOTWYECKSA MPEMOTHOCTS (10 Kn.)
Pyccknii f3uik (4, 7 &n.) ActpoHomian (5-6 K., 10 kn.)
Oxpyxarawmia mup (4 kn.) ACTpOROMMA-2018 (10,11 kn.)
BuonoruA (7 Kn.) OBwecTeozHasme (10 kn.)

©uzmnka (7, 8 kn.)
DKHAHCOBEA MPEMoTHOCTR (10, 11 Kkn.)
WKT-KoMAETEHTHO T,

TecTpoBaHWE A MHOCTPEHHSIX TPaXLEH
BCTYnUTeNkHLIE MCMLITaHKA ANA kagetos (nocne 1 mapTa)

AN NpOCMOTE AEMOHCTPALMOHHLIX B3MAHTOR TECTOB N MH(OPMATHKE B 9 K., MCTODUM, QMENKE M aHINWACKOMY 526Ky B 11 KN. (B pEXUME KOMILITEPHOrG

36



[IpakTHYeckasa pa6oTa C JeMOHCTPALUOHHBIMU

BapMaHTaMHM (ecTecTBO3HaHHUe B 4-X M 8-X KJ1accax) 37
e —Asriiiitiit

* BbINOJIHUTDH 3a/IaHUA C BbIGOpOM OTBE€TA U KPATKHM OTBETOM

* YKa3saThb NPOTrHO3MpPyeMbI NPOLEHT BbINOJHEHUS KAaXK0r0
3aJ4aHUA



