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)CTb KaK aKTyarbHbIV
D0 00y4eHUs

BUPTYAJTbHbIX OBPA3OBATEJIbHbIM MAPA®OH

«MOEN ONg BYAYLLEMO»

eBa EneHa EBreHLeBHa, KaHA. OU3.-MaT. HaykK,
yeckoro otaena [ AOY AINO «MockoBCcKun LEHTP

KayecTBa 0bpa3oBaHUA»;
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Llenb — caenaTtb POCCUUCKYHO CUCTEMY OOHOU U3 NyYLUUX

MUPOBbLIX 0Opa3oBaTesibHbIX CUCTEM

Yka3 Npe3vaeHta PP ot 21 nrona 2020 r. N 474
"O HauuoHanbHbIX Uenax pa3sutua Poccunuckonm Pepgepaumm Ha nepuopg go 2030 roga™

1. Onpeoenuntb cnegylowme HauMoOHanNbHbIE Lenu
Pa3BUTUSA Poccumnckoun depnepauymu (hanee -
HauMoHanbHblEe Lenn) Ha nepuoa Ao 2030 roaa:

a) coxpaHeHue HacerneHud, 300poBbe U bnaronosfiyvyne
NMoaeu;

0) BO3MOXHOCTM Ansa camopeanusaumm mn pasBUTUA
TanaHTOoB,;

B) KOMOPTHas n 6besonacHaa cpega ans XXuU3Hu;

) [OOCTOMHbIA, 39MAEKTUBHLIN TPya WU YychnelwHoe
npeanpuHUMMaTeNbLCTBO;

0) undopoBasi TpaHcdopmauuns.

2. YCTaHOBUTb cnepgyrowimne LlerneBble nokasaTenu,
XapaKktepusywwime OOCTUXKeHMe HauWoHamnbHbIX Uenen K
2030 roay:

©) B pamkax HauuoHanbHoMm uenn "BO3MOXHOCTM AOnd

camMmopeanmsauum n pasBmMTnUAa TanaHToB":
BXoxxgeHne Poccunckon Pegepaumm B YMCMO AECATU BeayLUUX
CTpaH Mupa no Ka4vecTBy 00LLEero obpasoBaHus




HaBbiku 21 Beka.

MexayHapoaHbie noaxoabl K OLieHKe KayecTBa 0opa3oBaHUSA

DYyHKIMOHAJbHAS TPAMOTHOCTD

e Yurarenabckad
IPAMOTHOCTbD

e MaremaTuueckas
IPAMOTHOCTbD

* ECcTeCTBEHHOHAYYHAA
I'PAMOTHOCTD

* UKT-rpaMoTHOCTB
*» DHAHCOBAs I'PAMOTHOCTH

* KyipTypHas u
IpaXXIaHCKasi TPAMOTHOCTD

KoMnerennun

* Kputnueckoe
MBIIIJICHUE/PEIICHUE
npo0IeM

* KpeaTUBHOCTH
* KOMMYyHUKaIUH
* COTpYIHUYECTBO

KauyecTrBa IMUYHOCTH

 JIT0003HATEILHOCTD

e lHUIIMaTUBHOCTE

* HacTOMYMBOCTB/BBIACPKKA
e ATalITUBHOCTD

* JlupepcTBO

e ColyalibHas U KyJIbTypHAas
OCBE€IOMJICHHOCTD




Pa3pa0doTka HHCTPYMEHTAPHUS 111 KOMILIEKCHOU OLICHKH

00pa3oBaTe/ILHbIX J0CTHKEHUN MOCKOBCKHX HIKOJILHUKOB

[IpenmeTHbIie
PE3YIIbTATHI

(BCe mapaJjeiu,
BCE MPEAMETHI,
0a30BOE U
yIiIyOJIEHHOE
M3y4YCHUE
IPEIMETOB)

4 N

MeranpeameTHbIe
pPE3YJILTATHI

(paboTta ¢
MH(pOpMaIMEH,
JIOTUYECKHUE
JICICTBUSI, OCHOBBI
HAy4YHOTO ITO3HAHMS )

4 N

OyHKIIMOHAIbHAS
IPAMOTHOCTD

(4uTaresbCKas,
€CTECTBCHHOHAYYHA
1, MAaTEMaTHU4YECKasl,
¢uHanconas, MKT-

IPaMOTHOCTB)

4 N

PeryiasaTuBHbIE U
KOMMYHUKATUBHBIE
NEVUCTBUA B
IPYHIIOBOU
IIPOEKTHOM
JIEATEIIbHOCTH

4 N

Pemenue mpo0OiiemM,
KPUTUYCCKOE
MBIIILICHHE,

KPEaTUBHOE
MBIIIJICHUE

4 N

CoruaabHbIE
HaBBIKH,
AMOIIMOHAIBLHBIN
MHTEJJICKT

\_
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PyHKUMOHaNbHasA rPaMOTHOCTb

«PYHKUMOHANBHO TIPaMOTHbIM YeroBEK — 3TO YEsIOBEK, KOTOPbIK CMNOCODOEH
MCMonb3oBaTb BCE MOCTOAHHO NpUobpeTaemMble B TEYEHUE XKU3BHWU 3HAHUA, YMEHUA K
HaBbIKM ONA pelleHUsa MakCcMManbHO LWUPOKOro AuvanasoHa >XU3HEHHbIX 3adad B
pa3nNnUuHbIX cdepax 4YeroBeyeckon p[OesaTenbHOCTU, OOLWEeHns U counanbHbIX
OTHOLLUEHUN»

A.A. JleoHTbEB

- MexagyHapogHoe wuccnegoBaHue @yHKUMOHanNbHou rpamoTtHoctn (PISA) —
nccnegoBaHne, B KOTOPOM OUEHMBAETCHA CrnocoOHOCTb 15-nMeTHUMX LLIKOMbHUKOB
MCNoNnb3oBaTb MOJNIy4YEHHblE HaBbIKMW W 3HAHUA ONA pelleHUa cambiX pasHbIX
XNU3HEHHbIX 3agau

- [llpunkas PocobpHag3opa N 590, MuHnpocBeweHnsa Poccum N 219 ot 06.05.2019
"Ob6 vyTBepxaeHnn MeTogonorm wn KPUTEPUEB OLIEHKM KadecTBa o0OLlero
obpa3oBaHMsA B 00OLleobpa3oBaTerNbHbIX OpraHn3aumsix Ha OCHOBE MPaKTUKA
MeXOYHapOOHbIX nccnegoBaHuU KadecTBa NoaroToBkn obyyatromxca”




OcHoBHbIe HanpaBneHus PyHKLUMOHANbLHON MPAMOTHOCTH

PISA
&) OECD

BETTER POLICIES FOR BETTER LIVES

Yutatenbckas rpaMOTHOCTb - CNOCOOHOCTL YerioBeKka NoOHMMaTb U UCMNONb30BaTb NMUCbMEHHbIE TEKCTbI, PA3MbILLUIATL O HAX U 3aHUMATbCA YTEHMEM AS1A TOro,
4YTOObI 4OCTUraTb CBOUX LieNen, pacluMpATb CBOU 3HAHUA U BO3MOXHOCTU, y4aCcTBOBaTb B coLMarbHOM XN3HU. KoMmneTeHuun (YyMeHus):

« Haxoautb n nssnekatb MHdopmaLuro

* MHTerpunpoBaTb U UHTepnpeTupoBaTb UHOpMaLUIO

 OcMmbicnuBaThb U OUEeHUBaATbL coAepxaHue u hopmy TeKcTa

* Ucnonb3oBaTb MHOPMaALUIO U3 TEKCTA

MaTemaTuyeckass rpamMoOTHOCTb - 3TO CMNOCOOHOCTb WHAOMBMAYYMa MNPOBOAUTb MaTemMaTudeckne paccyxgeHnss u  dopmMmynupoBaTb, MNPUMEHSAT,
NHTEpPNPETMPOBaTb MaTeMaTUKy AN pelieHns npobrnem B pasHoobpa3HbiX KOHTEKCTax pearnbHoro mmpa. OHa nomMoraeT nasM NoHATb Porb MateMaTuKM B MUPE.
« ¢hopmynupoBaTb CUMTyaLuo MaTeMaTU4eCKu

* MPUMEHSITb MaTeMaTn4yeckue NOHATUA, hakTbl, NpoueaypbI

* NHTEpPNpPeTUpPOBaTb, UCMOJNb30BaTb U OLlEHUBATb MaTeMaTU4Yeckme pesynbraTbl

* paccyxpgartb (Hag opMynupoBaHMEM, Ha pPeLleHNeEM, Had pPe3ynbTaToMm)

EcTecTBeHHOHay4Hasi FPAMOTHOCTb — 3TO CMOCOOHOCTb YenoBeKa 3aHMMaTb aKTUBHYIO FPa)kO4aHCKYI MO3MLUI0 MO BOMpocaM, CBS3aHHbIM C €CTeCTBEHHbIMM
HaykamMn, W €ero rOTOBHOCTb MWHTEepecoBaTbCs €CTECTBEHHOHAayYHbIMKU uaesAsMn. EcTecTBEHHOHaAy4YHO TrpaMOTHbIM YernoBeK CTPEMUTCA Yy4yacTBOBaTb B
apryMeHTMpoOBaHHOM OOCYXAEHUM NPOONEM, OTHOCALLUXCA K eCTECTBEHHbIM HayKaMm U TEXHONOMUSAM, YTO TPebyeT OT HEro crneayoLwmx KOMNETEHTHOCTEN:

« Hay4yHO OOGBSICHATb ABNEHUS

* [oHMMaTb OCHOBHblIe OCOOEHHOCTU eCTeCTBEHHOHAY4YHOro nccrieqoBaHus

 UHTepnpeTupoBaThb AaHHbIe N UCMONb30BaTb Hay4YHble AOKa3aTenbCTBa ANs Nosiy4yeHnsi BbiIBOOOB

KomnbrotepHaa wu wuHdopmaumoHHaa (uudgpoBasi)) rpamMoTHOCTb — 9TO CMOCODHOCTb Yy4YalUMXCA UCMNOMNb30BaTb KOMIMbOTEPLI B JINYHbIX;
nccrieaoBaTesibCKMX, TBOPYECKMX U  KOMMYHUKAUMOHHBLIX LUensx, 4Tobbl YyCnewHo ydacTBoBaTb B Yy4yebHOM, MpoM3BOACTBEHHOM M OOLWLECTBEHHON
OEeATENBbHOCTM.

* [pakTnyeckne HaBbIKU MO paboTe C KOMMNbLKTEPOM

« COop, obpaboTKka, cosgaHmne nHcdopmaumu

 UndpoBoe Bzanmogencrteme (oomeH nHcpopmaumen B coumanbHbIX CETAX)




®dOyHKUMOHaNbHasA rPaMOTHOCTb KaK COCTaBMNAIOLLLAA KOMIMIIeKCHOW

OLUEHKUN NpeaMEeTHbLIX N MeTalpeaAMETHbIX pe3yJibTaTOB

dDyHKLUMOHaNbHas rPaMOTHOCTb — 3TO CMOCOOHOCTb HaxXOAUTb PELLUEeHMe B HOBOWM HeocBoeHHoW cutTyauumn. (Kaxkgoe 3apgaHue PISA — 3TO OTOENbHbIA TEKCT, B
KOTOPOM OMUCbIBAETCHA HEKOTOpas CUTyauusi XU3HEHHOoro xapaktepa. K TekcTy npunaraetcsa OT O4HOro A0 LWeCTU 3aJaHui pasHOro YPOBHSI CHOXHOCTW. [lpu
BbIMOJIHEHUWM 3aJaHUN yYaLLMNCA OOMKEH NMOHATb N PELINTb Npobnemy, KoTopasi NeXnT BHE n3y4aemMoro y4ebHoro matepuana.)

dopmmpyemblie KOMNETEHLMUN:
1) NpUMeHsATb NpuobpeTeHHble 3HaHMUA U YMEHUS B CUTYaLUUAX XKU3HEHHOIro XapaKkTepa

2) CaMOCTOATEeJSIbHO OCBanBaTb HOBbI€ 3HAHUA U YMEHUA

Pa3paboTka 3agaHnm Ha yHKLUNOHAsbHYI0 r(PaMOTHOCTb:
» KOHTeKCTbl 3aaHnn OOIMKHbI ObITb OPMEHTUPOBAHbLI HA BO3PACT U MHTEPECHI yYaLLNXCH
« KOHTeKCTbl MOryT 3aTparnsaTb Npobnembl rnobanbHOro Unu IMYHOCTHOrO XapakTepa, anennmpoBaTth K pasfinyHbiM 0D1iacTsaM YenoBeyYeckon OesATENbHOCTU

e 3agaHuga OOMMKHbl OXBaTbliBaTb BCE KOMMETEHLUMN YNTaATENbCKON, MaTEMaTUYECKOW, eCTeCTBeHHOHayLIHOVI rPamMoOTHOCTHN

« 3apaHuns OOMMKHbI ONUPAaTbCH Ha NpeaMeTHbIe 3HaHUSA U YMEHUS
« 3apaHus JomkHbl ObITb Pa3HOro YPOBHS CITOXKHOCTM

Mpouecc dopmmpoBaHna OYHKLIMOHANBbHOM rPaMOTHOCTU AOIMKEH ObiTb BCTPOEH B KaXKAbl YPOK, AOJKEH ObiTb «BLLUUT» B y4eOHYI0 NporpamMmy kak obssaternbHas
cocTaBnsoLLas

3agaHnsa Ha PyHKUMOHAIbHYO FPAMOTHOCTb Kak NOorM4yHoe npoaormKeHne LenoYvkm y4ebHbix 3aaad




TunoBble y4eOHbIe 3apa4m

MaTtemaTuka, 6 Knacc
«Iponopunn»

Hangute yncno, KOTopoe BO CTOMNbKO e pa3 MeHblle Yyem 150, BO CKOMbKO
ymncno 24 meHbLue 4yem 90.

5 Kr ToBapa ctout 325 pyo. Ckonbko oyaeT ctomnTb 11 Kr Takoro
TOoBapa~?




[lpumMep cutyaumm «XM3HEHHOro» xapakrepa

MaTtemaTuka, 6 Knacc
«Iponopunn»

Ha daHOYKe MOIypTa MOMKHO HAIITI OMIICAHIIE er0 COCTABA. MACCHI, MINIISBOII 11
JHePreTIYecKoll NeHHOCTIH (CM. PIICYHOK).
Cocrag: 0De3XKIIpeHHOe MOJIOKO,
CIIEBKIL, CyX0e 00e3KIIpeHHOES
MOJIOKO, IIOTYpPTOBAad 3aKBacKa.
IIameeas MeHHOCTE HA 100 1
Aipa 33T

Oemka4.6T

VIJIEBOAOB 6,7 T
JHepPreTHIECcKas MeHHOCTE

Ha 1001 — 75 krka/314 xJTx
Macca HetT0: 170 T

Kakora 3HepreTHdecKad [EHHOCTE OaHOUKI Horypra? OTBeT OKpPYVIIHTE 10

OeIoro 9IIcia.
OTBeT: KKATL.




3aaaHuna B popmaTte MexxayHapogHoro

uccrneaosaHus PISA

CpeqHecYTOYHBIE HOPMBI (PHIHOIOTHYIECKHX MOTPEOHOCTEH B MHIIEBLIX
BEIIeCTEAX H YJHEPIHH /I JeTeéH H HOAPOCTKOR MIKOJILHOT0 BOIPACTA
11-13 met 14-17 met
Bemectea | 7-10 1eT
MAJTBEYHKII IIeBOYKII FOHOIIIII IeBYIIKH
SHEepPIHd, 2350 2750 2500 3000 2600
KKal
benkn 77 90 82 08 90
(B TOM HIICTIE
AKITBOTHBIE), T 46 54 49 59 54
AJIpEL T 79 92 84 100 90
YTIeBOIBI. T 335 390 355 425 360

[THmeBas UeHHOCTS (coaepxanHe B 100 r NPOIyKTa)

-

BrIDepIITe déa BEPHEIX VIBEDAICHIIA.

1) DHepreTHHecKasd MeHHOCTh CYTOYHOIO PaIllOHA HITAHIA 114 MATRYIKOB
11 JIeBOYEK OIHOTO BO3pacTa I0AKHA OBITE OITHAKOBOIIL.

| Benn Kupel | lmeemu  Kanopun' ™ 2) Manp4iKN HYKIAaKTCA B OelIKaxX DOIbIIe, 9eM IeBOYKIL.
£ :'ff;‘__ 3) C Bo3pacTOoM TIIOTPeOHOCTH OpraHi3Ma [IKOIBHIIKA B VIJIEBOIAX
- 30% YMEHBIIIAETCA.
- —

4) JleTH IO/LKHEI NOTPe0IATE VIJIEBOIOE DOMIBIIE, YeM KIIPOB 11 OSlIKOE.
5) JleTcKOMY OpraHIzMy Tpedyercd 0omee 3000 KKal B CYVTKIL

B0 CKOIBKO pa3 HOpMa moTpedieHId VITIEBOI0B I roHOmeil 14 ner OombIe,

HEM I JEBYIICK 3TOT0 AL EGEFIEETE.? OTBeT ORPYIIITS J0 JCCHATIBIX.




[eaTenbLHOCTHLIU NpoLecc 00y4YeHUs LWKONMIbHUKOB KaK Crnocob

OOCTWXEHNS NNaHNpyeMbIX pe3ysibTaToB

KomMmnnekcHasa oueHka niaHupyeMbliX pe3yribTaToB
- [lpeameTHbIX

- MeTtanpegMeTHbIX

- OYHKUMOHaNbLHOM rpaMOTHOCTH

- OcBOoeHMe TeKCTOB Hay4YHOro coaepXxaHus U NpMMeHeHue
Lindposas 6a30BbIX eCTeCTBEHHOHAaY4YHbIX 3HaHUN (Y/TaTenbCcKas u
rPaMOTHOCTDb ecTecTBEHHOHay4YHas rpaMoTHOCTb)

- \cnonb3oBaHne MaTteMaTU4eCKUX NOHATUM U aNrOPUTMOB,
npuMeHeHue NIormYeckux 4emMcTBMn B KOHTEKCTe

YutatenbcKan MaTtemaTuyeckas
ecCTeCTBEHHOHAay4HOro coaep>xaHus

rPAMOTHOCTDb rPAMOTHOCTDb
- BhageHne metogamMm Hay4YyHOro no3HaHus (npoeegeHne
HabnaeHNN, BbiABUXEHME TMNOTES, MTaHNpPOBaHUE
9KCrepuMeHTa 1 npoBeaeHne N3MepeHUn, aHannsa pesyribTaToB)

- Acnonb3oBaHue unppoBbIX TeEXHONOrMn (Nnounck, obpaboTka

N npeacrtasneHne nHpopmaumm nocpegcrtsom KT, umdpposkie
OaTynku, BUpTyanbHble nabopatopun)




§ 11. B3anMHoOe npuTsIZKeHHEe H OTTAJKHBAHHE MOJIEKY.I

PdPunsuka,
[ Knacc

Ecmu Bce Tenma cocTosT W3 MeIbYaHIIMX HaCTHIT (MOJ’IEK}UI I HTUMUB), IIoIYEeMYy KCE
TBép,[I;BIE TCIa H AHJIKOCTH HC pacllafarOTCAa Ha OTACIBHBIC MOJICKYJIbI HITH atoMbI? Yto
3aCTaB/ICT HX JCPKATbCA BMCECTIC, BCIb MOJICKYJIbBI Pa3ac/ICHbl MCKIY co0oIl
INPOMECKYTKAaMH H HAXOIATCH B HCIIPCPBIBHOM 6BCHGPH,[[DT-IHDM ,[[BHH{EHHH?

ﬂEJID B TOM, 9TO ME€ARAY MOJJERYJIAMH CYIIECTBYET B3aHMHO€ INIPHTH/AKCHHE. KH}I{,I[H.H
MOJICKYJIA IIPHTATHBACT K cebe Bce COCCITHHEC MOJICKYIJIBI H CaMa IIPHTATHBACTCA HMH.

KDI‘I[& MBI Ppa3pbIBacM HHTH, JIOMacM IIaJIKy HIH OTPbBIBAEM KYCOHYCK
6}‘]\([31"1’1, TO IIpeoJOJICBACM CHJIbI IIPHTAKCHIA MCAKITY MOJICKYIIaAMII.

3aMeTuTh IPUTSLKEHHE MEXIY JOBYMS MOJEKYyJlIaMH COBEpILIEHHO
HEBO3MOKHO. Korjga ke NOpUTATHBAIOTCS MHOTHE MIUUIHOHBI TaKHX
YacTHUIl, B3aHMHOe IIPUTSKEHHE CTAHOBHUTICS 3HAYUTEIBHBIM. llo3TOoMmy
TPYIHO pa3opBaTh pyKaMH BEPEBKY WIH CTaJIbHYIO [IPOBOJIOKY.

IlpuTskeHne MeXay MOJEKylaMH B pa3HBIX BEIIeCTBAX HEOIHHAKOBO.

. 26.C L
Comanom anannapos ITHM  OOBSACHSETCS pa3iNyHasg IPOYHOCTH Tell. Hampumep, craibHas
IIPOBOJIOKA IIPOYHEE MEJHOM. JTO 3HA4YMUT, YTO YaCTHIIBI CTAIH NPUTATHBAIOTCA CHIIbHEe

IpyT K OpYTy, 4eM YaCTHIIBI MEII.

[IputsokeHne MeAIy MOIIEKYJIaMH CTAHOBHTCS 3aMETHBIM TOJBKO TOIJA, KOrja OHH
HaxOoIATCS 0YeHb OMIM3Ko apyT K apyry. Ha paccrosmun, mpeBBIIaonieM pa3Mepsl CaMiIX
MOJIEKYJ, IpHTsDKeHHe ociabeBaeT. J[Be Kalim BOJBI CIMBAIOTCA B OXHY, €CIIH OHH
COIIpHKAacaroTcs. /[Ba CBUHITOBBIX IIJIHHPA CIEIUIIIOTCS BMECTe, €CIIH UX
BIUIOTHYIO IIPIDKATh JIPYr K APYTY POBHBIMH, TOJIBKO YTO Cpe3aHHBIMH
MOBepXHOCTAMH. [IpH 3TOM cliemTeHne MokeT OBITh HaCTOIBKO IIPOUHBIM,
4TO IIUIHHJIPHEI He yAaéTcs OoTOopBaTh APYT OT Jpyra Ja)ke IpH OoJbIIoit

Harpyske (puc. 26).

OIHaKO OCKOJKHN CTEeKJIa HEelIb3s CPacTUTh, JIayKe IUIOTHO MNPIDKUMAas HX.
II3-3a HepoBHOCcTell He yamaércs HMX COMM3HTH HAa TO pacCTOsSHIE, Ha
KOTOPOM HacTHIIBI MOTYT IIPUTSHYTbCS Opyr K Apyry. Ho ecmn
pasMArYUTh CTEKIO IIYTEM Harpesa, TO pa3jIH4HbIE YacTH MOKHO
COMH3HUTH U CTEKIO B 3TOM CIydae CIlanBaeTcsl.

3ITO0 3HAYHT, 9TO JaCTHIBI CTCKIIAa OKAa34JIIICh Ha TAKOM PaCCTOMAHIII, KOI'Id
HEﬁCTBYGT IIPHTAKRCHHC MCHKIY HITMH.

CUE,HHHEHHE KYCKOB MCTallla IIpH CBapKEe HIIH ﬂﬂﬁl{e, d TaEXKC

CEJICHBAHHC OCHOBAHO Ha ITPHTAMKCHHII MOJICKYJIL IPYVI K IPVIY.

CaemoBaTelIbHO, MEXKIY MOJIEKYyIaMH (aroMaMH) CYIIeCTBYyeT B3aHMHOE IIPHTSDKEHHE,
KOTOpO€ 3aMETHO TOJIbKO Ha PAaCCTOSHHISAX, CPaBHHMBIX C pasMepaMH CaMHX MOJIEKYII
(aToMoOB).

IlonpiITaeMcsa BBIACHHTB, IIOYEMY MEXKAY MOJIEKYJIaMH HMEIOTCA MNpOMeXYTKH. Ecian
MOJIEKYIbI IPUTATUBAIOTCS APYT K JAPYTry, TO OHH JIOJLKHBI KaK OBl CIHIHYTHCSA. DTOTO He
IIPOUCXOIUT, IIOTOMY YTO MeKAY MOJIeKYJIaMH (ATOMaMH) B TO JKe BpeMsl CyllecTByeT
OTTAJIKHBaHHE.

Ha PACCMOAHRUAX, CPAGHUMBIX C pdsMepaMil cCcAdMux MOJeK) ( ama&me), IaMentHee
nposAeiaemcsd nNPpUmAMNCeHUE, A Npu oanvHeliuiem conudceHul — ommanxKueaHile.

Muorue HaOmromaeMble SIBIISHHS IMOATBEPIKIAIOT CYIIeCTBOBaHHE OTTAJIKHBAHHISI MEXITY
MOJIEKYJIaAMH.

THK, HAalIpHMCEpP, CHRATOC TCJIO0 paclIipiaAMIIHCTCAH. 2TO IIPpOHCXOOHUT IM3-3a4 TOI'0, 9TO IIPpH
CHATHH MOJICKYJIBI OKA3bIBAIOTCHA Ha TaKOM PAacCTOAHHH OJPYID OT OpyIa, KOI'Ta Ha9HHAacT
ITIPOABJIATHECA OTTAJIKIIBAHHEC.

HEKGTIDP]E:IB ABJICHHA, IIPpOHCXOIANHE B IIpHPpOACS, MOZKHO OOBSICHHUTE IIPHTAXKCHIICM

MOJICKYII APYT K APYI'Y, HAIIpHMCP CMa"aliBaAHHC TBéP,HDFD TCJIa KINAKOCTBIO.

Puc. 27. Hanewnie
CMAYHMEAHHAA Ten

K npyxuHe moIBemHIBaOT Ha HUTKE CTEKISHHYIO TUITACTHHKY TakK, YTOOBI
€€ HIDKHSAA TIOBEPXHOCTH OBITa pacIiojo’keHa TOPH3OHTATBHO (puc. 27).
DTy IUIACTHHKY ITOJHOCST K COCYAYy C BOJMOI TakK, 4TOOBI OHa Jeriia Ha
MOBEPXHOCTHb BoAwl (puc. 27, a). Ilpn OTpBIBaHNMN IUTACTHHKH OT BOJIBI
IpyKHHA 3aMeTHO pactgHeTcs (pume. 27, ©0). DTo 1okasblBaeT
CYIIIECTBOBaHNE MPUTDKEHNIS MEKITY MOIEKYIIaMH.

[lo pacTskeHIT0 TIPYKIHBI MOXKHO CYJUTH O TOM, HACKOJIBKO OHO BEITHKO.
OtopBaB IIaCTUHKY, MOXKHO YBHJIETh, UTO HAa HEH OCTAETCS TOHKUI CIIOM
BOJABI, T. €. IUIaCTHHAa CMOYeHa Bojoi (puc. 27, B). 3HA4YHT, mOpH
OTPBIBAHUHN IITACTHHBI MBI  TIPEOJIOTEBAIH  NOPUTSHKEHHE  MEXITY

12




MOJICKYJIaMH BOIBI. P&SPBIB HPDHBDHIEJI HC TaM, I'ZIEe COIIPpHEKACAKOTCA MOJICKYJIBI BOJJbI C

¢M3M Ka’ HacTHIIaMH CTCKJI4, a TaM, I'1€ MOJICKYJIbBI BOJbI COIIPHKACAKTCAH JIPVI C IPYI'OM.

7 K'rlaCC BDHH CMadYHBacT HC TOJIBKO CTCKJIO, HO H KOMY, ICPCBO H JIPVYIHC BCIICCTBA.

Bo mHOrux CJIIydasiX BOda MOMKCT I HC CMAadHBAaThb TCJlad. HEIIPHMEP,, CCJIH OIIYCTHIDB B BOOAY

KYCOYCK BOCKa HJIH Hﬂpﬂ(i]HHﬂ, d 3aTEM BBIHYTBHb, TO OH OKaAXKCTCA CYXIIM. Bam XOpoI1Io
H3BCCTHO, 9TO BOJa HC CMadHBacT H AKITPHBIC IIOBCPXHOCTH TCII.

Bce HPHBBH,EI{HBIE IIPpHMEPBI MOZKHO JICTKO OOBSICHUTBD.

Ecmu xumkocTe cMadnBaeT TBEPIOOE TEIO, TO 3TO 3HAYUT, YTO MOJEKYJBI JKHUIKOCTH
OPUTSITUBAKOTCS APYT K JIPyTy ciladee, 4eM K MOJICKyJIaM TeJa.

Korma naOmromaercs Hecvauusaemocms, TO 3TO O3HAYaeT, YTO MOJIEKYJIbl JKHIKOCTH
NPUTATUBAIOTCS CHJIbHEEe APYT K JIPYyTy, 9eM K MOJIeKyJaM TBEpAoro Teia. B ObITy MBI
YacTO CTAIKHUBAEMCS C SIBJICHHSIMH CMadHBAHISI H HeCMadHBaHHS,

THK, HalIpHMCP, GJIHFD,[[HPH ABJIICHHIO CMAYHBAHIA MbI MOKCM IIICATh, BBITHPATH MOKPbBIC

ImpeaiMcEThbl H T. II.

Bonpochbl

1. Kak B3anMoaeHCTBYIOT MEXIy COOOI MOICKYJIbI?
2. Korma 3ameTHee mposBIsSeTCS OTTAIKHBaHHE, a KOIJA IMPUTSHKECHHE MEXITY

MOJIEKYJIaMH ?
3. Kakoe sBieHne, HaOmromaeMoe B MOPHPOAES, OCHOBAHO Ha IPUTSIKEHHH MOJICKYII

TBEPIOrO TeIa H XKUIKOCTH?
4. 'V BoJoIUIaBarOIINX IITHII IIephsd M IIyX OCTarTCcAd CcyxXxumH. Kakoe gBIIeHHE 31eCh
HaOmromaercs?

3agaHue

1. CMounte aBa MTHUCTOYKA OyMarmu: OJMH — BOJOH, APYTOH — pPacTUTEIIBFHBIM MAacJIOM.
CIumHyTCS IH OHHU IIPH COIpHKOCHOBeHNN? OTBET 000OCHYIITE.

2. Kycok MbIIa CHIBHO IIPIDKMHTE K Tapelke, CMOYEHHOH BOIOM, U IIPOBEPHUTE
HeCKOIIbKO pa3. llogHmmure Mpu1O0 BBepX. BMmecTe ¢ MBUIOM IOJIHHUMETCS W Tapelka.

OO0BsICHUTE, TOYEMY 3TO IPOH3OILIO.




UuTaTenbckKkasa rpaMoTHOCTD.

[lenctBua no nsBrevyeHno ABHO 3agaHHOUN MHdopMaLUn

Bonpochbl

1. Kak B3anMOACHCTBYIOT MEKIY COOOH MOJICKYJIbI?

2. Korma 3aMeTHee IposSBISETCS OTTAIKHBAHHE, a KOIJa IIPHTDKEHHE MEXIy
MOJIEKYJIaMHU

3. Kakoe sBineHue, HaOmrojgaeMoe B MPHPOJE, OCHOBAHO Ha IPUTSHKECHUH MOJICKYII
TBEPIOIO TeJla U KUJIKOCTHU?

4. V BoJoIUIaBarOIINX NTHII IIephd H IyX OCTaroTcd cyxXuMH. Kakoe gBlIeHHe 31ecCh
HaOronaercsa?

MECAAY MOJICKRYJIAMH CYHICCTBYCT B3dHMHOC NIPDHITHACHHC
MCAAY MOJICKRYJIAMH (ﬂTﬂMﬂMﬂ) B TO k€ BPEMH CYHIECTBYET OTTAJIKHBAHHC

Ha paccmosnusax, cpasHumvix ¢ pasmepamiu camux MOAeKy1 (amomos), 3amemHee
NPOAGIAEMCA NPUMAJICEHUE, a NPU OalbHelluleM CONUNCeHUU — OMMAIKUBAHIe.




UuTaTenbcKad rpaMoOTHOCTD.

[lenctBusa no nasnevyeHmMro ABHO 3agaHHON MHpopmMaLuun

Bonpochl

1. Kak B3anMOIeHCTBYIOT MEKIY COOON MOJICKYJIBI?

2. Korma 3aMeTHee MpPOSBILETCS OTTAIKHBAaHHE, a Korja IIPUTSDKEHHE MEeXIy
MOJIEKYJIaMHU

3. Kakoe sBieHue, HabOIrogaeMoe B IIPUPOAE, OCHOBAHO Ha NPHUTSHKEHHH MOJIEKYI
TBEPIOT0 Tejaa U KHUIKOCTH?

4. V BoIomnaBarIINX NTUIl HepbsS MU IIyX ocTaroTcd cyxumu. Kakoe sBIeHHe 3]1eCh
HaOIro1aercs’

A

»

HekoToprie sABICHHSA, MPOUCXOMANINE B IIPHPOJAEC, MOKHO OOBSICHHTH IPHUTSLKCHHEM
MOJIEKYJI IPYT K APYIYy, HalpUMeEp CMadlBaHUe TBEPIOIO Tela KUIKOCTBIO.




3a0daHust Ha 6os1ee crloXKHBbIEe YumamesrnibCKkue deucmaeus

M3BecTHO, uTO rych, yTka, nebeab BbIXOAST U3 BoAbl cyxumu. OTciopa poaunuch Soesee e
dpaseonornsmbl: «Kak ¢ rycs Boga»; «BbIUTU Cyxum u3 Bofbl». OObsacHuTe 3TOT EEe=rtee )
haKT ¢ HAY4YHOU TOYKU 3peHus. el

Beinoanenue - 40%
(2 6amaa - 18%:; 1 6aaa - 44%)

PazBepHyTbIN OTBET:

JMeMeHTHI COJep:KaHHA BEPHOTO OTBETA
(JoRVCKAOMCA UNEE QOoOPMVTUPOSKY, HE UCKAXCAMUUE CMBICT omsema)

B oTeeTe OpAM0O HIH KOCEGHHO VEAZAHO HA EHPOBVHD CMA3KV IIEPREE,
QIaroJapd 4eMy BOJA He CMAYHEAST HX, HANPHMED:
1) [ver/ vTER/ 1e0eIH CMa3EEA0T Mepha HHPOM C IOMOIIBK EITHEA.
2) 503 He CMaYHEAET NOBEPXHOCTE, MOKPEITVE JEKHPOM.
YEKazaHHA K OIIeHHBAHHED Banam

IIpHEEIEHE 002 37IeMeHTa EEpHOIO OTESTa
IIpHEESOEH TONBKC OJOHH JIEMEHT BEepPHOIO OTEETA
OTEeT HepepeH

B [0 | et |

Marciaieusill a1l




Mcnonb3oBaHue AONOSNIHUTENNTbHOU MHoOpMaLUn

CTeneHb cMauyMBaHUA XapakTepusyeTca BelM4MHOM KpaeBoro yrna

cMauuBaHMAa (0), obpazoBaHHOro nNoOBepxHOCTbO TBEPAOro Tena C

KacaTenbHOW, NPOBeAEHHOW K MOBEPXHOCTW J>XUAKOCTU M3 TOYKK eé
| COMPUKOCHOBEHUS C noeBepxHocTblo (cMm. puc. 2).

Ecnn BenuuuHa kpaeBoro yrna MeHbwe wnm pasHa 90° To
NPONCXOANT CMayMBaHUEe XUAKOCTbO TBEpAOW noBepxHocTu. Ecnu
BenvunHa kpaesoro yrna Oonbwe 90°, To TBEpoas MNoOBEpXHOCTb He
. CMa@4uMBaeTCa XUAKOCTbIO.

3HayeHUs KpaeBoro yrna cMadymBaHusa O ans HekoTopbiX coyeTaHWM
«KMOKOCTb — TBEpAOE BellecTBo» npuBeaeHbl B Tabnuue.

Puc. 2

Xupkoctb Teéppoe BewectBo KpaeBoii yron cmaumBanus 6, °

CTEKJIO 0
Bopna

napaduH 107
KepocuH CTEKJ10 26

PTyTb CTEKIO 140




MHmepnpemauyusi uHgpopmayuu

Mcnonbays wWHbopMauWilo M3 TeKcTa, onpeaenure Kakylo npuMepHo dopMy MNpUMeT Kannsa prTyTw,
nonasLlas Ha CTeKo.

10 e

10%




NHmepnpemauyus uHgopmauuu

Ernp pewnn npoeectn OorblT Mo M3Y4YeHWHO HABJNEeHWMA CMadYHMBaHKA. OH B349n TP NNaCTHUHKHA,
M3roToBNEeHHBIE M3 PAa32HbIX MaTepUalZiog, U1 NpPpKY NMOMOLLKM NMUMNETKKW KalHYN Ha KaXAyr M3 HUX MO Kdllel/lbKe

BoAbl. [1py 3TOM Kanenbka BoAbl NpuHANa pasHyto dopmy (cM. pUCYHOK).

CTEKIIO napagHH CTalIb

I Kakowu BblBO4 MOXHO CAENIaTb NO pe3ylibTdaTaM 3TOIo onbiTa’?

1 () Bopa cMauMBaeT Bce MOBEPXHOCTU. 70/,
2 O Bona cmaumBaeT TONbKO CTEKJIO. 33%
3 () CmaumBaemocTb napadmHa Bogoi onblue, yeM cTanm. 7%

4 (® Boga He CMauMBaeT TOJbKO napacpuH. 33%




EcTecTBeHHOHay4YHad rpPaMmoOTHOCTb.

JKCcnepuMeHTarnbHble YMeHUA

K npyXuHe moABeIMBalOT Ha HUTKE CTEKISHHYIO INTACTHHKY TaK, YTOOEI
e€ HIDKHAS IIOBEPXHOCTH OBIIa pacIiojloXKeHa TOpH30HTalIbHO (puc. 27).
3Ty ILUIACTHHKY ITOJHOCAT K COCYAYy C BOJIOH Tak, YTOOBI OHa JIerja Ha
IIOBEPXHOCTh BOAbI (puc. 27, a). Ilpn OoTphIBaHHH IUTACTHHKH OT BOJIEI
Ipy)XHHa 3aMeTHO pacTtsaHeTrca (puc. 27, ©0). DTo OKa3bIBaeT
CYIIECTBOBAHHE IIPHTHKESHIS MEKIY MOJISKYIaM.

JKcnepuMeHTaribHble YMEHUS

1. BblABUraTb naeu / rmnoTessl

2. CaMOCTOATENbHO NaHUPoBaTb OMbIThl, BbIOMpaTh 0bopyaoBaHUE

3. aHanMa3npoBaTb pe3yribTaTbl SKCNEPUMEHTA N POPMYNNPOBaTb BbIBObI




EcTecTBeHHOHay4YHasA rPaMOTHOCTb.

JKcnepuMeHTanbHble YMEHUS

1. BbiaBumxeHue naewn.

OT 4yero MoXeT 3aBUCETb CUJIa NPUTSHXKEHUS MeXxay NNacTUHON U XNOKOCTbIO?

v’ nnowaan nnacTuHbI
v’ MaTepuana nnacTuHb
v’ poaa XNOKOCTU

v' TemnepaTtypbl XXUOKOCTU
vo...

2. CamocTofiTenbHOE nnaHupoBaHMe onbITa.

Onuwute / npoBeanTe ONbIT AN NPOBEPKU rTMNOTe3bl
v’ nepevucnmnte obopygoBaHme U matepuarbl, HeobxogmMmble AN NPoBeaeHUs OnbiTa
v' Ha30BUTE CNOCOObLI U3MEPEHUA CUTbI MPUTSKEHUS

3. AHanu3 pe3ynbTaToB U popmMynupoBaHue BbLIBOOOB




TpeboBaHUA K hopMUPOBaAHUIO Y OOYy4aroLLUXCA

doyHKUMOHANbLHOU NPaMOTHOCTU - 3TO...

- TpeboBaHMA K MPOdECCUOHANbHON KOMMETEHTHOCTU KaKdoro y4ymTens
(opraHm3aymsa y4ebHOro npouecca, HarnpaBreHHOr0 Ha aKTyalbHbIE

pe3ynbtaTtbl, W MNOCTPOEHME  COBPEMEHHOW  KOMMIEKCHON  OLIEHKU
obpasoBaTesibHbIX JOCTUXEHUIN LLIKONbHUKOB)

- TpeboBaHUA K npodeccuoHaribHON KOMMNETEHTHOCTU aAMUHUCTPALUN LLKOJSIbI
(opraHusauus KOMaHOHOW paboThl yynTenen-npeamMeTHNKOB no
doopmMmmpoBaHnto PyHKLMUOHaNIbHON r(PaMOTHOCTH)

- HanpaBeHne pa3BUTUA KOHTPOJIbHbIX UBMEPUTENBbHLIX MaTepuanos
rocygapcTBEHHOU NTOrOBOW aTTecTaLnn N BCEPOCCUNCKUX NMPOBEPOYHbIX padboT




) Hosbit dopmar cotpyaHuyectea roponos Poccum
b B3AUMOOBYYEHME
‘% \ o [OPOIOB

[AQY OO «MocKkoBcK
obpa3oBaHMu

BUPTYATIbHBIM OEPA3OBATENbHbINA MAPADOH |

«MOEUN O bBYAQYLLETO»

https://mcko.ru/

mcko@edu.mos.ru
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