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1. Paznen «XapakTepHcTHKA POrPaMMBI»

1.1. Henr peammsammu nporpammsel: CoBeplIeHCTBOBaHHE MPOGECCHOHATBHBIX KOMIETSHIHH
[eJaroroB B 00IAcTH TEXHONOrMH  (OPMUPOBAHHUS E€CTECTBEHHO-HAYYHOH I'PAMOTHOCTH
o0ydJaromuxcs, OpraHu3allMi INPOEKTHOM W/WNK  y4eOHO-HCCNEeNOBATENbCKOH OEATENbHOCTH

oOyyJarommxcs B 00JIaCTH €CTECTBECHHBIX HAYK.

1.2. IlpodeccroHaTBLHBIE KOMNETEHIHA

HaunmeHoBaHuUe IIK
CIIOCOOHOCTBIO IPUMEHSTH COBPEMECHHBIE METONHMKH M TEXHOJIOIHH MK — 1 (BrOC
| | opramusanum 00pa3zoBaTeNbHON — NEATENBHOCTH, [JHACHOCTHKH H BO
OLICHMBAaHHUS KadecTBa OOpa30BATENBHOIO MpoIlecca MO Pa3IHYHBIM
Maructparypa)

06pa30BaT€JILHLIM I[IporpamMmam

2 | rOTOBHOCTBK) pEaNM30BBIRATH OOpazoparensHble mporpaMmbel  mo | [IK—1 (®@I'OC
y4eOHBIM  IIpeOMETaM B COOTBETCTBHH ¢ TpeOOBaHHSIMH BO
00pa30BaTeNEHBIX CTAHIAPTOR DaxanaBpuar)

1.3. Tpebosanus, npeanLaBIseMble K YIHTeI0 (KaTeropus ciymaTeseil MporpaMMsl):
Kareropus o0yyarommxcs: YUHTESA €CTECTBEHHO-HAYYHBIX JUCLHIUIMH

obmeobpa3oBaTenbHBIX Opranu3anyii. Tpebopanue Kk KBamMpHKauMy — Beiciiee oOpazopanue, Oe3

IpeIbABICHUA TpeOOBaHHH K CTaXy pabOoTHI.

2. Ilnanupyemsble pe3yabTaThl 00ydeHUs

3HaTh:

V" TICHXOJIOTHYECKHE U MEJAarorHYeckKie 3aKOHOMEPHOCTH ¥ IIPHHIMIIEI OPraHA3all iy
COBMECTHOH M MHIKMBUIYaTbHOH yueOHOM U BOCIUTATEILHOM NeATEILHOCTH 00YUArOLIHXCH,
B TOM YHCIIE C OCOOBIMH 0OPa30BAaTEIbHBIMH ITOTPEOHOCTAMHE;

v" CozeprxaHue U CTPYKTYpPY €CTECTBEHHO-HAYYIHOM IrPAMOTHOCTH 00YYAIOIIMXCS B KOHTEKCTE
MeXyHapOIHBIX HCCIECIOBaHUN KauecTBa 00pazoBanus u Tpedosanuit ®I'OC;

v" TexHONOrMK MPOeKTUPOBaHUs paboyel MporpaMMel MO IPEAMETY M YpOKa/3aHATHS,
HanpaBlIeHHBIX Ha QOPMHUPOBAHHE €CTECTBEHHOHAYYHOM IPaMOTHOCTH 00yJaroIHuXCsl, C
Y4E€TOM BO3PAaCTHBIX OCOOCHHOCTEH ¥ MIO3HABATENLHBIX HHTEPECOB;

v" TexHOIIOrHK OpraHu3aliy IPOEKTHOM H/UITH MCCIeI0BATENLCKOM IeITebHOCTH, ¢ YIeTOM
00pa3zoBaTeIbHBIX HHTEPECOB U MOTPEOHOCTEN 06yHarOIUXCs;

v" Meronuky pa3paboTku u 3¢ GeKTHBHOTrO HHCTPYMEHTapHs (hOPMHUPOBAHMS
CCTECTBEHHOHAYYHOH rPaMOTHOCTH 00yHaIONIMXCS Ha YPOKE H BO BHCYPOYHOM

eITENLHOCTH;




v Meroueckre IpHEeMbI 00yUeH s, CIOCOOCTBYIOIIME PA3BUTHIO O3HABATEIBHOTO
HHTepeca 00y4aroumXcs K €CTeCTBEHHOHAYYHBIM JUCLMITIHHAM;

v" TexHONOTHH MEKTUCIUIUTMHAPHOTO NOAX0a K H3YUCHHIO JUCLIMILIMH €CTECTBCHHO-
HAy4YHOTO LIMKITIA;

VYmersn:

v OnpenensTs U peaTu30BbIBaTh GOPMBL, METOIBI H CPEJICTBA AT OpPraHH3alMH COBMECTHOH
U MHAMBHIYAILHON Y4eOHOM U BOCIIATATENLHOM NESTENLHOCTH 00yJarOIUXCs, B TOM YHCIIE
¢ 0cOOBIMM 00pa30BaATEILHBIMHE MTOTPEOHOCTSIME B COOTBETCTBHH C TPEOOBaHUAMMU
(eslepalbHBIX roCyJapCTBEHHBIX 00pa30BaTeNbHBIX CTaHAAPTOB, TPEOOBAHUAMHI
HHKJIFO3UBHOr0 00pa3oBanus;

v TIpUMeHSATh TEXHOIOTHH IIPOEKTUPOBaHIs 00pa30BaTeIILHOIO IpoLecca, pa3padaTsIBaTh
y4eOHBIe IPOTPaMME], CIIEHAPHH YPOKOB C LEIBIO dpopMI/IpOBaHm% €CTeCTBEHHOHAYYHOH
IrpaMOTHOCTH 00yJaromKXCs;

PazpabarbiBaTs B IPUMEHSTE B y4eOHOM MpoIlecce HHCTPYMEHTapui GopMHEpOBaHHUS
€CTeCTBEHHO-HAYYHOH IPaMOTHOCTH ¥ 00yJaloImuXes;

v" OcymecTBiasTs 0TO0p MeTONOB 00YUYCHHS, CIIOCOOCTBYIOMIUX Pa3BUTHIO HHTEPECA K

€CTeCTBEHHOHAYYHBIM JTHCIIMIIITIHAM;
Buaagers:

v" HaBbIKaMH OpranM3aliy MPOEKTHOM 1 HCCIEI0BATENECKOM NesITEIFHOCTH MIKOILHHKOB

yepes HCIIO0IB30BAHNE COBPEMEHHBIX ceprucoB U cpencts MKT;
V" OnTEMaILHEIME CIIOCO0AME PEIICHHS TPO(YECCHOHANBHEIX 3a1a9, HCXO0/ H3 JIeHCTBYIOMUX
IIPABOBBIX HOPM, HMEIOIIHXCS PECYPCOB U OTPaHHYEHHH;

v' TlpuémamMu noNy4eHus HOBBIX 3HAHUI HA OCHOBE aHAIM3a, CHHTE3a U IPYTHX METOI0B
HCCIIE/IOBAHUS;

v Hasrikamu moucka HHGOOPMAIIMHA K PEIIEHUH Ha OCHOBE TEOPETHYECKOTO H3yYECHHS
IpoOIEMBI HITH SKCIIEpPUMEHTAIBHEIX IeHCTBUH.

3. YVyeOubIid nian.

Pacnpenenenue 4acos (TPYA0EMKOCTE) 0 TEMaM H BHAaM padoT

Ne HaumenoBanue O6masn KonrakTtnas padora Camocro ®opMbI
n/n | paspenoe/mMoayiielt | Tpyaoem 1 KOHTPOJIS
H TEM KOCTh TeJIbHAS

padorTa
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ro npeaMeTa

(8]
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Mopemn yueOHBIX 2 2
3aHATHH (YpOKOB)
no
€CTECTBEHHOHAYYH
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W rpaMOTHOCTH
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4, Hroropsrit 3amuTa
KOHTPOJb HTOrOBOH
NPAKTHKO-
3HAYHMOH

padoTh1

HUTOI'O: 36 24 12

4.KanennapHselii ydeOHbIH rpagpuk:
KanennapueiM rpapukoMm sBIfeTcS pacHUcaHHe Y4eOHBIX 3aHATHH, KOTOPOE COCTABISETCS U

YTBEPXKIaeTCs ISl KKI0H yueOHOM rpynib

5. Copep:kanue nporpaMmmsbl

Monayas 1. «Coaep:kaHHe NOHATHSA «€CTECTBEHHOHAYYHAS] TPAMOTHOCTB» U CHOCO0BI €€
OLICHHBAHHS»

Tema 1.1. ConepixaHue IOHATHS «ECTECTBEHHOHAYYHAS TPAMOTHOCTEY. CBA3b OCHOBHBIX
KOMITETEHLIMH €CTeCTBEHHOHAYYHON IpaMOTHOCTH ¢ TpeboBanusmu ®I'OC

[IpaxkTu4eckoe 3aHATHE (ceMuHAp - TpeHUHT) (2 9aca).

[IpuMepHEIE BOIIPOCH ISl 00CYIKICHUS:

1. OcHOBHbIE KOMIIETEHIIUH €CTECTBEHHOHAYYHON TPAMOTHOCTH B HHTEPIPETALHH
MEKIYHApPOIHOI'0 Hcenenoranus PISA.

2. YMEHWS, BXOJAIIME B COCTAB OCHOBHBIX KOMITETEHIIMH.




L

CooTtHecenue eCTeCTBEHHOHAYYHOM I'PaMOTHOCTH C METalpeaAMETHBIMHK, MPEIMETHBIMH H
JIMYHOCTHBIMHE 00pa3oBaTeNbHBIMU pe3yIbTaTaMu, npenycMmoTrpeHHsiMu OI'OC.
PaspaboTka GyHKIIHOHAIBHOM cXeMBI (KapThl IOHATHH, concept map), ONUCHIBAIOIIECH
CTPYKTYPHBIE CBSA3H H COJIEPIKAHHE €CTECTBEHHOHAYYHOH IPAMOTHOCTH.

Brissnenue ocobennocTel GOPMHPOBAHNS €CTECTREHHOHAYYHOM I'PaMOTHOCTH IIPH

W3Y4EHHMH €CTECTBEHHOHAYYHBIX IpeMeTOB (OHONOTHH, XHMMHH, QU3NKU U reorpadun)

Tema 1.2. AHanu3 pe3ynbTaTOB MEXKIyHApOHOro ucenenosanus PISA o onenuBanuio

€CTECTBEHHOHAYYHOU IPAMOTHOCTH 15-IETHHX IIKOJIBHUKOB

IIpaxkruyeckoe 3ansTue (ceMHHAP - TPEHHUHT) (2 4aca).

TIprMepHEIe BOOPOCE [UIsL 0OCYIXKIEHH:

()

L2

4,

MexnyHapoaHast WIKala # YPOBHH €CTeCTBEHHOHAYYHOM IPaMOTHOCTH.

OCHOBHEIE pe3yIbTaThl POCCHACKHX yJalIuXxcs B uccnenoBanuu PISA 2015.
BrisBieHHbIE IPO0IeMBl B CHOPMHUPOBAHHOCTH €CTECTBEHHOHAYYHOM IPaMOTHOCTH (110
COIepKaTeIbHBIM 001aCTAM KOMIIETEHIIMSIM ¥ KOHTEKCTHBIM CHTYaIlHiIM).

OCHOBHEIE IoxKasareinu C(bOpMHpOBa.HHOCTI/I GCTCCTBGHHOHa}”IHOﬁ I'paMOTHOCTH

Tema 1.3. Tunsl 3a1anuit PISA 110 olleHUBaHHIO €CTECTBEHHO-HAYUHOM rpaMoTHOCTH. KpuTepun

OLUCHHBaHHA

IIpakTH4ecKoe 3aHATHE (ceMHMHAP - TPeHMHT) (2 4aca).

IIpuMepHBIC BOOPOCH] IS OGCY)KJICHHSE

1.

(8]

=

OCHOBHBIE THITHI 33JaHU JUISL OIIEHKH €CTECTBEHHOHAYYHOH IPaMOTHOCTH, HCIIOIb3YEMEIE
B HccenoBaHuu PISA.

Krnaccubrkanus 3aganuil.

OcHOBHBIE XapaKTEPUCTHKY 3alaHUH.

Otnuuue 3anaHuii, OLIEHUBAIOIIKNX PA3HBIE YDOBHH €CTECTBEHHOHAYYHOH IPaMOTHOCTH.
AHan3 OTKPBITOr0 OaHKa 3a[aHuil ISl OLIEHKH €CTECTBEHHOHAYYHOH IpaMOTHOCTH.
Brisinenne ocobeHHOCTEH 3aJaHNi, BRI3BIBAIOIIMX TPYAHOCTH Y POCCHHCKUX yYalluXcs,

BBIABJICHHUC IIPHYHMH 3THX pr,HHOCTei;I.

NucranmuronHO (2 4aca).

Kpurepuu oneHHBaHUS 3a/1aHu# pazHoro Tana. Oco0eHHOCTH OLIEHMBAHMS 3aJaHHH B

uccnenosa"ud PISA oT onenuBanus B Xoxe UTOroBo# arrecranuy yyamuxcs B Gopme [MA.

Tema 1.4. IlosranHoe GopMUEPOBaHHE €CTECTBEHHOHAYYHOH IPaMOTHOCTH IIPH H3Y4EHHH

CCTCCTBCHHO-HAYYHBIX NPEIMETOB B Ha4YaJIbHOH M OCHOBHOHM ITIKONE

IIpakTHyeckoe 3aHATHE (CeMHUHAD - TPeHHUHT) (2 yaca).

HDHMB‘DHBIC BOMPOCH]L OJ14 OGCV}K,I[GHI{HZ




1. OcobeHHOCTH (HDOPMHPOBAHHS €CTECTBEHHOHAYYHOMN rPaMOTHOCTH B OTJETLHBIX
€CTECTBEHHOHAYYHBIX IIpeIMeTax.
2. DOtambl GOPMHPOBaHMS €CTECTBCHHOHAYYHOM IrpaMOTHOCTH. Oco0eHHOCTH GOPMUPOBAHHUS

€CTeCTBEHHOHAYYHOM I'paMOTHOCTH B HA4aJIbHOH U OCHOBHOM LIKOJIE.

G

Yenorus s 3¢ HeKTHBHOH paboTeI IO (POPMHPOBAHHMIO €CTECTBEHHOHAYYHOH
rpPaMOTHOCTH

Mojayus 2. «TexHosioruu GopMHPOBAHHS €CTECTBEHHOHAYYHOH rPAMOTHOCTH IIKOJIbHHKOBY
Tema 2.1. CoBpeMEHHBIE TEXHOIOTHH 00YUSHHUS €CTECTBEHHOHAYYHBI X TUCIHILIHH. BrIOOp
METOZORB ¥ CPEJICTB JIOCTHKEHHS €CTECTBEHHOHAYYHO M I'PaMOTHOCTH IIKOJIEHHKOB
IIpakTHyeckoe 3aHATHE (ceMUHAP - TpeHUHT) (4 Jaca).

[IpuMepHBIE BOIPOCHI pin]e:s 06CV}KI[€HI/ISI:

1. EcrecTBeHHOHAy4Has IPaMOTHOCTE OOYHAIOIIMXCS: COBPEMEHHOE COCTOSHUE IPOOIEME] |
IIyTH COBEPIIEHCTBOBAHNS 00pa30BaTENLHOrO IIPOIECCa.
2. HHtepakTUBHEBIE TEXHOJIOTMM B €CTCCTBEHHO-HAYYHOM 00pa3OBaHHU
3. CoBpeMEHHBIE TEXHOJIOTUH B €CTECTBEHHOHAYYHOM 00pa3oBaHuM: 0030p M IpaBHiIa BEIOOpa
ONTUMAIBHOTO BapHaHTa
JucranuuoHHo (2 1aca).
WucTpymeHTapHit 1 METOIMYECKHE TPHEMBI PA3BUTHS METOIOJOTHISCKHX YMEHHH, 00yUaroImXcs
Ha [IpeIMETax €CTECTBEHHOHAYYHOr0 UK
Tema 2.2. IHCTpyMeHTapHil pa3BUTHA HHTEpECa K IIPEIMETaM CCTCCTBEHHOHAYYHOTO UKIIa Ha
YPOKE B BO BHEYPOYHOM NesSTeIEHOCTH
IIpakruyeckoe 3aHsaTHE (CEMHHAP - TPeHUHT) (2 yaca).

[IpuMepHBIE BOOPOCH! I OOCYKACHHS:

1. MexnyHapoaHas IIKala ¥ YPOBHHU €CTECTBCHHOHAYYHON IPAMOTHOCTH.

2. OcHOBHBIE Pe3yJIbTaThl POCCHHCKUX yyaluxcs B uccaenosanun PISA 2015.

('8}

BrisBieHHbIE TPOOIEMBI B CHOPMHPOBAHHOCTH €CTECTBEHHOHAYYHOM rPaMOTHOCTH (10
COIEPKATENbHBIM 001aCTIM KOMIIETCHIIUAM M KOHTEKCTHBIM CHTYAIHSAM).
JucTaHIHOHHO (2 Jaca).

OcrogHble noka3zaTenu chopMUPOBAHHOCTH SCTECTBEHHOHAYYHON IPAMOTHOCTH

Tema 2.3. [IpoexTHas 1 HCCIENOBATENLCKAS NEATENBHOCTh O0YUAIOIMXCA: LICTIEBEIE  3aadH,
TEXHOJIOTMH OpPraHH3allMH, KPUTSPHH OICHHBAHUS

IlpakTH4eckoe 3aHATHE (ceMHHAD - TPeHUHT) (4 yaca).

[IpuMepHBIE BOOPOCHL A1 00CYKICHUS:




1. MeTomb! ¥ CpeacTBa pa3BUTHs MHTEpeca, 00yHarOMMXCs K €CTECTRCHHOHAYYHEIM
JUCIUILTHHAM
2. Paszpaborka u aHanu3 y4yeOHBIX 3alaHuil, HallpaBIeHHBIX Ha GOpPMHPOBaHUE
€CTECTBEHHOHAYYHOM rpaMOTHOCTH 00YYAIOIIHXCS.
3. Pa3paboTka MEeXIHUCIMITHHAPHBIX 3a1aHHH/KefICOB UIA Pa3BUTH HHTEpECca K IIPEIMETY.
JAucranuuonHo (2 yaca).
Keiic-craguu. TexHomoruu 00y4eHus ¢ MOMOIIBIO KEHC METO/1a, paBuia pa3padoTKH Kelica
Monyas 3. «IlpoexkTupoBanue padodeil mporpaMMel H3Y4E€HHS €CTECTEEHHOHAYYHOH
JHCIHILIAHELI, HANIpaBJIeHHOH Ha GOpMHPOBaHHE eCTeCTBeHHOHAYYHOH IPaMOTHOCTH»
Tema 3.1. CoBpemeHHBIE TpeOOBaHUS K yUeOHOM IporpaMMe eCTECTBEHHOHAYYHOrO IpeaMeTa
IIpakTHyeckoe 3aHsATHE (CeMUHAP - TPEHHUHT) (2 4aca).

IIpuMepHble BOIIPOCHL Al 00CYKIEHNU:

1. CoepemeHHBIH Au3aiiH yueOHOH IPOrpaMMbl €CTECTBEHHOHAYYHOIO IPEeIMeTa.

2. IIpumeps! 3apy0erxHBIX IPOrPaMM.

(¥8]

3HaHWE/IOHUMAaHKE, YMEHHS, OCHOBHBIE y4eOHBIE 33ja4H KaK KOOPJAUHATEI
NPEICTAaBICHHS KaKIO0T0 3JIeMeHTa COepKaHU4.

4. AHamu3 TpPOrpaMM eCTeCTBEeHHOHAYYHOTO 00pa30oBaHMS psijia CTpaH (HalpHMep,

Cunramnyp, Pecnybdmuka Kopest, Dcronus, QuHISIH/IMSN).

JAucrannuonHo (2 4aca).
Meronst OLICHHBaHUSA | HCIOIL3yEeMBIS TEXHOJIOTMH KaK COCTaBIIAIONINE yueOHOH
IPOTrPaMMBI 110 IIPEIMETY.
Tema 3.2. Monenu yueOHBIX 3aHATUH (YPOKORB) 110 €CTECTBEHHOHAYYHBI M JHCIHILTMHAM,
HanpaBleHHBIX Ha GOPMHUPOBAaHHE ECTECTBEHHOHAYYHOM rpaMOTHOCTH
IIpakTH4yeckoe 3aHATHe (CeMHUHAP - TPEHHUHT) (2 4aca).

[TpuMepHbIe BOIPOCHI JUIS 00CYKIEHUS

1. CoBpeMeHHBIH yPOK €CTECTBEHHOHAYYHOIO IPEIMETA.

2. TIpoOneMHBIH 0AX0] K IOCTPOEHHUIO YPOKa.

LS

EcTecTBeHHOHAYYHBIH 3KCIIEPUMEHT (OIBIT) KaK HEHTPATBHAS COCTABNISIONIA YPOKa.

4. Oprasu3anus BUJIOB IEATEILHOCTH HA YPOKE, COOTBETCTBYIOIMX 0a30BEIM KOMIETEHIIHIM
€CTECTBEHHOHAYYHOM I'PaMOTHOCTH.

5. Paspabotka clieHapHeB YPOKOB I10 BEIOPaHHOM TEME €CTECTBEHHOHAYYHOI0 IIPEAMETA.

6. Bumel nesTensHOCTH, CIOCOGCTBYIONIHE JOCTHKEHUIO GA30BBIX KOMIIETEHIIMI

€CTECTBEHHOHAYYHOH I'PaMOTHOCTH.



Tema 3.3. [IpoekTupoBaHye MOAYIIS Y4eOHOH IPOrpaMMBI €CTECTBEHHOHAYYHOH JTHCIUTUTHHEI,
HalpaplIeHHOH Ha (POPMHPOBAHHME €CTECTBEHHOHAYYHOH I'PAMOTHOCTH
IIpaxkTH4yeckoe 3ansTHE (CeMHHAP - TPeHHUHT) (2 4aca).

IIpuMepHEIe BONPOCHL IS 00CYKACHHS:

1. PaspaboTtka sneMeHTa HIM MOAYJISA y4eOHOH IpOrpaMMBl €CTECTBEHHOHAYYHOIO MpeaAMETa,
HaIIpaBJIEHHOT0 Ha GOpMUPOBAHUE €CTECTBEHHOHAYYHO! TPAMOTHOCTH.
JucTaHiuoHHO (2 9aca).
TpeboBanus K copepaHUIO padodel TpOrpaMMEI 0 JUCUMILIHHAM €CTECTBEHHOHAYYHOTO IIUAKIA
6. Opranu3anMoHHO-NeArOTHYecKHe YCJI0OBHS
VYuebHble 3aHATHS POBOAATCS B YueOHEIX Koprycax I T'TY u na Oase uHbIX 00pazoBaTenbHBIX
OpIaHM3alMH 110 COITIacOBAaHUIO CTOPOH (BHIE3IHEIC 3aHATHS).
6.1. YuebHo-MeToau4aeckoe obecriedeHne 1 HHPOpPMaNHOHHOE oDecnedeHHe NPOrPaMMbl
OcHoBHasi TaTEpaTYypa:
1. Mumaxosa, B.H. Oprasusauus 1esTensHOCTH 00ydalomuxcst OHOIOTHE Ha OCHOBE
CMBICIIOBOrO YTeHHUs : yyeOHO-MeToaudecKoe nocobue / B.H. Mumakosa. — Mocksa :
®JIMHTA, 2016. — 117 c. — ISBN 978-5-9765-2582-5. — Texcr : anekTpounsit // Jlaus :

3NEKTPOHHO-0MONnKoTeyHas cucrema. — URL: https://e.Janbook.com/book/76993

2. Arubosa, 1.M. HHOBalmOHHEIE TEXHOJOTHH B 00y4eHHH (DHU3HKE : MPaKTHKYM / Arubosa
H.M., cocr., Kpaxorkuna B K., coct., ®enuna O.B., coct. — CraBponons : Ceepo-
Kasxasckuit denepamsubiii yausepeurer, 2017. — 130 ¢. — URL:

https://book.ru/book/930763

()

Kapramoga, H.C. MlnHOBanmoHHOE 00y4eHHe OHONOrHH B 001Me0dpa3oBaTeIbHBIX
3aBelleHUsAX : yueOHoe nocodue o cryneHror dakanappuara / H.C. Kapramogsa,

E.B. Kynuukas. — Mocksa ; bepmun : Jlupext-Memua, 2016. — 86 c. : 1. — Pexum gocTyia:
no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=430599 (nara
obpamenus: 31.01.2020). — bubnuorp. B kH. — ISBN 978-5-4475-6594-7. — DOI
10.23681/430599.

4. Cwmupnora, A.B. IHbOopManoHHEIe TEXHOIOTHH B 00y4YeHHH (HU3HKE : y4eOHOE rocodue /
A.B. Cmuprosa, C.A. CMupHOB ; MHHHCTEpPCTBO HAYKH ¥ BBICIIETO 06pa30BaHMsA
Poccuiickoit ®enepanyn, PenepaibHoe rocyIapCTBEHHOE OHOKETHOE 06pa30BaTEIBHOS
YUpeKAeHHE BhICIIETO 00pazoBanys « MOCKOBCKHUI IeNarOrMYeCcKuii rocy 1apcTBEHHEIIH
YHHBEpCHTET». — MoCKBa : MOCKOBCKHI ITeIarorM4ecKuii ToCy NapCTBEHHBIH YHHBEPCHTET,
2018. —220 c. : mn. — PexxuM JoCTyna: O MOIIHUCKE. —

URL: http://biblioclub.ru/index.php?page=book&id=500534

10



3

6.

L¥'S )

Sxyowmkag, A.C. Meroaudeckue 0COOEHHOCTH IPUMEHEHHUS KeHC-METOIa B IIPAKTHKO-
OpPHEHTHUPOBAHHOM O0Y4EHHH MaTeMaTHKE OCHOBHOM IIKOJIBL: BBITYCKHASL
KBaTH(UKaMOHHas paboTa (bakanaspckas padora) / A.C. fkyounkas ; TromeHckui
rocyJapCTBEHHBIN yHuBepcHTeT, MinuMcekuil negarorudeckuit ’HCTUTYT M. [LIL. Epiiosa
(dunuan) TromI['Y, Kadenpa pusnko-mMareMaTHyecKuX JUCIHUILIAH U TPOQeCCHOHATEHO-
TEXHOIOTHYecKoro obpaszopanus. — Mmum : TIoMEHCKUN roCy1apCTBEHHBIH YHUBEPCHTET,
2019. — 81 c. : Tabmn., un. — PexxuMm qocTyma: 10 NOANMUCKE, —

URL: http://biblioclub.rw/index.php?page=book&i1d=562761

Angpeeea, H. JI. Metoauka 00y4eHrst OHONOTHH B COBPEMEHHOH 1IKOJIE | y4eOHUK U
MpaKTHKyM s Oakanaspuara u maructparypsl / H. 1. Arapeesa, 1. 10. Aszuzosa, H. B.
Mamunosckad ; mox pen. H. JI. Anapeeroii. — 2-e u3a., uemp. 1 gon. — M. : M3narenscTso
FOpaiit, 2019. — 300 ¢. — (Cepus : OGpa3oBarenbHslii mponecc). — ISBN 978-5-534-

06387-5. — Pexum noctyma : www.biblio-online.ru/book/37F4CD61-86B3-4AAT1-9DAF-

AT A DTN A A
SDBSJADBIUAUAL

ApOy3osa, E. H. Metoauka o6y4yenus Guosioru : yued. nocodue s Oakaraspuara U
maructpatypsl / E. H. Ap6y3zosa. — 2-e u3n., ucnp. u gon. — M. : Mzgatensctso HOpaiiT,
2019. — 274 ¢. — (Cepus : OGpazoparensHblii npouecce). — ISBN 978-5-534-06015-7. —

Pexxum moctyma : www.biblio-online.ru/book/75757BA3-FOCS-42E9-8B4 -

T\['s A f"‘j‘(‘"jl".':—". .77
e T e el S0

JonmosHUTEIBHAS JIUTEPATYPA
Kucenes, [.M. HubopMalroHHbIe TEXHOJIOIHH B [1E€1arorn4eckoM 00pa3oBaHuH : y4eOHHK
/ T.M. Kuceneg, P.B. Boukoga. — 2-e u3z., nepepad. i non. — Mocksa : JJamkos 1 K°, 2016.
— 304 c. : Tabn., wn. — (YueOHble u3ganus 1is OakanaspoB). — PeXUM nocTyna: mo

noanucke. — URL: http://biblioclub.ru/index.php?page=book &id=452839

Masnens, B.P. TIpodeccuoHanbHO-OpUeHTUPOBaHHOE 00yUeHME: IIpodIeMaTHKa U
texHojoruH / B.P. Mannens. — Uzn. 2-e, ctep. — Mocksa ; bepnun : Jupexr-Meaua, 2019.
— 342 c. : uiL., cXeM., Tabm. — PexxuM nocTyna: mo moAanucKe. —

URL: http://biblioclub.ru/index.php?pase=book&id=436766

[IImakora, A.Il. @opMupoBaHHE FOTOBHOCTH OYIYIIEr0 YYMTENSA K NEAarOrH4ecKOMY
TBOPYECTBY CpeACTBaMH MHOPMAIMOHHBIX TeXHOoNoru# : MmoHorpadus / A.Il. lllmakosa.
— 2-e u3m., crep. — Mockea : ®JIMHTA, 2019. — 180 ¢. — ISBN 978-5-9765-1578-9. —
Texer : anexTponnsi // Jlans : 2neKTpoHHO-0HOMMOTeYHas ciucTeMa. — URL:

https://e.lanbook.com/book/119460
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)i 18

12.

13,

14.

Kopanena I'.C. Ornenxa ecTeCTBEHHOHAYYHOM IPAMOTHOCTH B paMKax MEXIYHapOIHOTO
uccnenosanus PISA-2006 // Ilkonsable TexHoxorau, 2008, No 4, ¢.147-169

KayecTBo 00pa3oBaHua B pOCCHICKOHN IIKOJE: IO pe3ylIbTaTaM MEXIYyHapOIHbIX
uccnenosanuit./ Hayy. pen. I'. C. KoBanesa. — M.: Jloroc, 2006.

OCHOBHBIE PE3YJILTATHI MEXKAYHAPOIHOTO HCCIEIOBaHMS 00pa30BaTENBHBIX JOCTHKEHHH
yaamuxca PISA-2009. Ananuriueckuit oruet / [Ton vayy. Pen. I'.C. Koanesoi. — M.
MAKC Ilpecc, 2012. - 176 c.

JIrobnuuckas M. E. STEM B mikosie ¥ HOBbIE CTaH/IapThl CPEIHEr0 eCTECTBEHHO-HAYYHOI O
obpazopanus B CLIA./TIpo6nemMsl npernoaaBanus ecTecTBO3HaHH B PoccuH 1 3apydexoM /
[on penakmueit [lerposoii E. b. - M .: JEHAH/I, 2014 - 160 c. - C.6-24 (Ilcuxonorus,
TelaroruKa, TeXHOIOrus oboyueHus. Ne 44)

Ocobennoctu popmupoBanus QYHKIMOHATBHON IPaMOTHOCTH y4allluXCs CTAPLIEH KO
IO IIpeIMEeTaM €CTEeCTBEHHO-Hay4JHOro Iukna. Meronuueckoe nocodue- Acrana,
Hammonanenas akanemust obpazoBanus uM. Y. Anteiacapuna, 2013. — 38 c.
MexnpenMeTHas yyeOHast HHTErpauys B WIKOJbHOM 00pazoBaHnu (M3 MeTo1HuecKoro
onslta «I1IkomeHOM yrn») / Tlon pen.B.JO. Tlyzsiperckoro-CIIb, «Jlemax», 2013-136¢.
Ilertun A.}O. HexoToprie HanpaBlneHUs MOJEPHUA3AIMN COIEPKAHUSA ECTECTBEHHOHAYYHBIX
IPEIMETOB OCHOBHOM LIKOJBL: (OPMHPOBaHKE ECTECTBEHHOHAYYHOH rpaMoTHOCTH / B ¢b.
«OneIT Npenoiapanus ecrecTeo3Hanus B Poccun u 3a pybexom». — M.: UHOPA-M, 2015.
Ientun A.JO. Ot 3agaun GopMHUpOBaHUs €CTECTBCHHOHAYYHON IpaMOTHOCTH yUalHXCs K
HEOOXOIMMEBIM KOMIIETCHTHOCTSAM VUMTEIIEH eCTECTBEHHOHAYUHBIX TUCIUILIHIH //
Henpeprisnoe nmegarorudeckoe odpazosanue- 2012- Nel- 158c.

["amaxtronora T.I"., 2Kyk C.I'., Hazaporckas S1.I., Caeuna C.O. «Texcet Hayku. [Toprdens
YUTATENS: ONBITHL, 3KcnepuMeHThl, OTKpbiTHsAy - CI16.: AHIIO «IlIkonsuas nura», 000
HznatenscTBo «JIeman, 2013- 44 ¢.

Koganera I'.C., Kpacrorckuit 3.A., KpacHokyrckas JLIL., Kpacusuckas K.A.  Onenxka
3HaHUH 7§ YMEHMI. Me:xyHapo/Has nporpamma PISA.
[lemarormueckas nuarnoctuka, 2002, Nel.

Pybnos B.B. Ilpoektupyem passuBaromyto odpasopareibHyio cpeny mkoisy/B.B. Pybios,
T.I'. UBomuna - M, 2002.

15. Mexnyraponnas olieHKa 00pa3oBaTeNbHEIX AOCTKeHuH yaamuxcsa (PISA). IIpumeps!

3anaHui 1o ecrecTBo3HaHMIO.//LIeHTp olleHKH KadecTBa obpazosanus, MCMO PAO, 2007.
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16. ®democees AWM. PoneBrle HTphl Kak 00pazoBarenbHas TexHonorus // COOpHUK
VHHOBAI[MOHHBIE TEXHOJIOIHY B 06pasoBanuu (Beimyck Ne2: Obpa3zoBarensHas urpa) / Ilon
pen. Absuirazuesa M.U. u Mneuna M.B. — M: MAKC Ilpecc, 2011.
17. ObyueHue B 0011aCTH €CTECTBEHHBIX, TEXHHYECKHX, HHKCHEPHBIX U MaTEMaTHYECKHX HAYK
B CIIIA: nporpamma STEM (ITepeBoa noxiana) /IlopTan NCHXOJOTHYECKHX H3IAHUMH
PsyJournals.ru — http://psyjournals.ru/psyedu/2011/n4/ [Tlcuxonorndeckas HayKa H
obOpazoBanue No4/2011]
18. Manamosa M.M. Koaudukarop TMYHOCTHBIX H METAPEIMETHEIX Pe3yIbTaToB //
CripaBOYHHK 3aMECTHTENS JUPEKTOpa MKOIbL- 2013-Ne 4-¢. 51- 62
19. Cymaroxun C.B. Tpebosanug OI'OC k yueOHO-HCCIEI0BATENBCKON H IPOEKTHOH
nestensHocTH // Bronorus B mxone. — 2013, - Ne5. -¢.60-67.
CamocTosiTeIbHAas BHeayquToOpHas pabora (12 yacos).
Conepxanne W GOpPMBI CaMOCTOSTENBHOR paboTHl cilymarenei: NOArOTOBKA K ayIMTOPHEIM
3aHATHAM; IIOJATOTOBKA K IPOMEXKYTOYHOH H HTOTOBOM ATTECTAIHH.
HopMmaTHBHO-IIPAaBOBbBIC JOKYMEHTHI
1. DenrepansHbii 3ak0H Poccuiickoit ®eneparmm ot 29 nexadps 2012 . N 273-03 "O6
obpazoBanuu B Poccuiickoit @enepanuu” (pea. ot 25.12.2018).
2. [Ipnka3z Muntpyna v conuansHo#H 3amuTsl Poccuiickoit @enepanuu ot 18 oxTaodps 2013
r. N 544H. (pen. ot 05.08.2016) «O6 yTeep:xaeHun npodeccuoHanbHOro cragnapra «llemaror
(menaroruyeckas JesTebHOCTE B JIONIKOIBEHOM, HA9aTBHOM 00IIeM, OCHOBHOM 00IEM, CpeIHEM
ob1meM obpazoBanum) (BOCIUTATENb, YIUTENE). [ DIEKTPOHHEI pecypc]. — Pexum moctyna:

http://www._consultant.ru/document/cons doc LAW 1555353/,

HHTepHeT pecypcenl:
CoppemeHHBIe NpodeccHOHATBLHBIE 6a3bI TaHHBIX!

MUHHMCTEPCTBO HAYKH U BEIcmiero obpasopanus PO: hitps://minobrnauki.gov.ru/

MunuctepctBo npocsemierus PO: http://edu.gov.ru/

QenepanbHas cinyxbda 110 Haazopy B chepe odpazoBanus ¥ HayKu:_obrnadzor.gov.ru

Odunmanpublii caiit MuHucTEepeTBa 00pazoBanus MOCKOBCKOM 001aCTH: mo.mosreg.ru

[MTopran PenepaabHEIX TOCYIAPCTBEHHEIX 00pa30BaATEILHEIX CTAHAAPTOR BBICIIErO

obpazosanus: http://feosvo.ru

@enepanbHlii nopran "Poccuiickoe obpazosanne”: www.edu,ru
Mudopmanmonnas cucreMa "EnpHoe okHO JocTyna Kk odpazoBarenbHeM pecypeam': window.edu.ru
®enepanbHbI IEHTP HHOOPMAIMOHHO-00pa30BaTeIbHELIX pecypcos: feior.edu.ru

OTKpBITHIHM KITacc: openclass.ru
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Yugrensckuil mopran: uchportal.ru

Enunas komtexknus HHGOpMAIMOHHO-00pazoparesbHBIX pecypcoB: school-collection.edu.ru

Jlexropuit Munobpuayku/Munnpocpemenus Poccun; https://vk.com/videos-

305587597section=album 3

DNeKTpoHHbIe DNOJIHOTEYHbIE CHCTEMBI:

1. «YHuBepcuterckas 6udbnuorexa onlinex» http://biblioclub.ru/

o

. DnexrponHo-6ubnuorednas cucrema «Jlans» hitps://e.lanbook.com/

(8]

. DIekTpoHHas bubmuoTeKka quccepTanmithttp:/diss.rsl.ru/

4. DnexTpoHHas HH(pOpManouHo-00pa3zoBaTenpHas cpefa yHuBepeuTeTa hitp:/dis.ggtu.ru/

5. lupakTHYecKHe MaTepHansl, pasmelneHasie Moodle

hitp://getu.ru/index.php?option=com content&view=article&id=1367&Itemid=130

6. UnTepreT-pecypenl: http://www.edu.ru/

7. baza Hay4HBIX cTaTel u3arenserBa «I'pamotay hitp://www.gramota.netllonckoBbie cHCTeMBI:

http://www.google.ru , www.yandex.ru/

Ilepevens undopMANHOHHBIX CIIPABOYHBIX CHCTEM

L. Cnpasoyno-npagoras cucrema «CAPAHT» - http://www.carant.ru

2 CrnpaBoyHo-nipaBoBas cuctemMa « KOHCYIpTaHT ImOCY - http://base.consultant.ru

6.2. MaTepHaIbHO-TEXHHYECKHE YCJIOBHA PeaJu3alii NPorpaMMsl

KomnploTepHoe ¥ MynsTHMEeIMEHOE 000pYIOBAHUE.
6.3. Kagposoe o0ecrnieyenne nporpaMmsl

[Tporpamma peanusyeTcs NpenoaapaTesiMKi Kadeapsr OHOIOTHE B 3Koaoruu [T TY.
7. ®opMBI aTTECTANHU H OLEHOYHbIE MATEPHAJILI
ATTecTallMOHHEBIE NPOLELYPH! 10 JOMNOJHUTENLHON NpodeccHOoHaNbHON IMporpaMMe MOBBIIICHUE
KBaNM(UKAUMKM BKIFOYAOT BXOJHOH TECT, NpPaKTHYECKUE 3aHATHSA (CEMHHApPBI-TPEHHHIH) H
HTOTOBYIO aTTECTALMIO B BHAE MPAKTHKO-3HAYUMOH paboTEL

IIpumepHbIe 32JaHAS BXOJTHOTO TECTA
3AJAHUE Nel. CPEJCTBA 3AIMTHI OT COJTHIIA
Mama u Jlenrc HHTEPECYIOTCS, KAKOE CPECTBO 3aIIKUTEI OT COJTHIA JIYYIIE BCEro 3alMTHT HX

K0xKy. CpeIcTBa 3aIMTHI OT CONHIA XapaKTepH3yIOTCs okasarenem SPF-pakmopa — paxmopa
3awumsl Om conHYA, KOTOPEIH II0KA36IBAET, HACKOJIBKO XOPOIIO TO HITH HHOE CPESACTBO IIOTJIOIIAET
YIBTPa(HOIETOBOE U3IyHEHHE, KOTOPOE ABICTCS COCTABIISIONIEN coHeuroro ceeta. CpeacTso

3ALIHTEI OT COJIHIIA C BLICOKHM ITOKasareieM SPF 3allUITACT KOXKY OOJBIIC, YE€M CpEACTBa C

HH3KHMM HokasareineMm SPF.
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Marma cTana HCKaTh CIIoco0, KaK CpaBHHTh pasHble CPEICTBA 3alIUThI 0T colHna. OH ¢ Jlenncom

PELININ HCIIONB30BATh JIJIs 9TOTO:

* IBE MIACTHHEI NPO3PAYHOTO IIACTUKA, KOTOPKIH HE IIOITIOMAET COTHEYHBIH CBET;

* OJIMH JIACT CBETOYYBCTBUTENBHON OyMaru;

« MHHepansHOEe Macyo (M) u Kpem, cofepikaiyii okenn muaka (Zn0);

* YeTHIPE Pa3HBIX CPEICTBA 3aIUTHI OT CONHLA, KOTophie 0HK obo3Haummm kak Cl, C2, C3 u C4.

Marma u I[@HHC B3S7TM MHHEPAJIBLHOE MacCIIo, IOTOMY YTO Y€PE3 HETO NOYTH MOIHOCTBIO MPOXOIHT
COJIHCYHBIHM CBET, H OKCHJI IIHHKA, NOTOMY YTO OH IIOYTH DOJHOCTBIO NPENATCTBYET IIPOXOKICHHIO

COJIHCYHOI'0 CBCTA.

JIeH¥C KalHyJ1 BHYTPb KPY)KOUKOB, 0003HAUSHHBIX HA OJHOM IUIACTHHE M3 IUIACTHKA, II0 OTHOM
Karie KakIoro BEIEeCTBa. 3aTeM OH ITOJIOXKII BTOPYIO MIACTHHY M3 IUIACTHKA IIOBEPX IIEPBOH U

MIPHIKAT HX, IOMECTHB CBEPXY OOIBIIYIO KHHTY.

M C1 C2

|

Zn0O

C3C4

ITocne sToro Mallia moI0KHIA INIACTHHEI H3 MJIACTHKA Ha JIUCT CBSTO‘IYBCTBHTEHBHOﬁ 6YMaFH. B
3aBHCHUMOCTH OT TOT'0, KaK JIOJII'O CBETOYYBCTBHTEIIEHAA GYMB.FH. HaxXOJHUTCAd Ha COJIHIE, OHa MCHACT
CBOH IIBET C TEMHO-CCPOr'0o Ha CBGTHO-CepBIﬁ. ITocme Bcex HpHI‘OTOBHeHHﬁ HGHHC BBICTaBHII

MJIaCTHHBI Ha COJIHIIE.
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