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Llenb — caenaTtb POCCUMUCKYHO CUCTEMY OOHOU U3 Ny4LUUX

MUPOBbLIX 0Opa3oBaTesibHbIX CUCTEM

Yka3 Npe3vaeHta PO ot 21 nrona 2020 r. N 474
"O HauuoHanbHbIX Uenax pa3sutua Poccuuckon Pepgepaummn Ha nepuopg go 2030 roga™

1. OnpegenuTb criegywoline HauMoHaslbHble LEnu
Pa3BUTUSA Poccumnckoun depnepauymu (nanee -
HauMoHanbHble Lenn) Ha nepuoa ao 2030 roaa:

a) coxpaHeHWe HacerneHuda, 300poBbe U bnaronosiyvyne
Nroaeun:;

0) BO3MOXHOCTM AN camopeanusaumm mn pasBUTUA
TanaHTOB;

B) KOMOpPTHas n 6besonacHaa cpena Ansg XU3Hu;

) [OOCTOMHbIN, 39MAEKTUBHLIA TPya W YychnelwHoe
npeanpUHNMAaTENbCTBO;

0) umdopoBasi TpaHcdopmaLuuns.

2. YCTaHOBUTb crnegytowine Lenesble nokasarenu,
XapakTepusylwmne OOCTUXKEHME HauMoHalbHbIX Uenen K
2030 roay:

0) B pamkax HauuoHanbHoW uenu "Bo3MOXHOCTM Ans

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




HaBbiku 21 Beka.

MexayHapoaHbie noaxoabl K OLieHKe KayecTBa 0opa3oBaHUSA

DOYyHKIMOHAJIbHASA TPAMOTHOCTD

e Yurarenabckad
IPAMOTHOCTbH

e MaremaTuueckas
IPAMOTHOCTbD

* ECcTeCTBEHHOHAYYHAs
I'PAMOTHOCTD

* UKT-rpaMoTHOCTB
* DHAHCOBAs I'PAMOTHOCTH

* KyiipTypHas u
IpaXIaHCKasi TPAMOTHOCTD

KoMnerenun

* Kputnueckoe
MBIIIJICHUE/PEIICHUE
npo0JIeM

* KpeaTUBHOCTH
* KOMMyHUKaIUX
* COTpYIHUYECTBO

KauyecTrBa IMUYHOCTH

 JIt0003HATEILHOCTD

e [ lHUIIMAaTUBHOCTE

* HacTOMYMBOCTB/BBIACPKKA
e ATalITUBHOCTD

* JlupepcTBO

» ColyalibHas U KYJIbTypHAas
OCBE€IOMJICHHOCTD




Pa3pa0doTka HHCTPYMEHTAPHUS 111 KOMILIEKCHOU OLICHKH

00pa3oBaTe/ILHbIX J0CTHKEHUN MOCKOBCKHX HIKOJILHUKOB

[IpenmeTHbIie
PE3YIIBTATHI

(BCEe mapaJjeiu,
BCE MPEAMETHI,
0a30BOE U
yIriIyOJIEHHOE
M3y4YCHUE
IPEIMETOB)

4 N

MeranpeameTHbIe
PE3YJIbTATHI

(pabota ¢
MH(pOpMaIMEH,
JTIOTUYECKHUE
JICICTBUSI, OCHOBBI
HAy4YHOTO ITO3HAHMS)

4 N

OyHKIIMOHAIbHAS
IPAMOTHOCTD

(4uTaresbCKas,
€CTECTBCHHOHAYYHA
1, MAaTEMaTHU4IECKasl,
¢uHanconas, MUKT-

IPaMOTHOCTD)

4 N

PeryiasaTuBHbIE U
KOMMYHUKATUBHBIE
NEVUCTBUA B
IPYHIIOBOU
IIPOEKTHOM
NEATEIIbHOCTH

4 N

Pemenue mpo0OiiemM,
KPUTUYCCKOE
MBIIILICHHE,

KPEAaTUBHOE
MBIIIJICHUE

4 N

CorumaabHbIE
HaBBIKH,
AMOIIMOHAIBLHBIN
WHTEJIJICKT

.
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PyHKUMOHaNbHasA NPaMOTHOCTb

«PYHKUMOHANBHO TIPaMOTHbIM YeroBEK — 3TO YEsiOBEK, KOTOPbIK CMNOCOOEH
MCMonb30oBaTb BCE MOCTOAHHO NpUobpeTaemMble B TEYEHUE XKU3HWU 3HAHUA, YMEHUA K
HaBbIKM ONA pelleHnsa MakCcUMManbHO LWWUPOKOro AuvanasoHa >XU3HEHHbIX 3adad B
pa3nNnUuHbIX cdepax 4YeroBeyeckon p[OesaTenbHOCTU, OOLWeHns U counanbHbIX
OTHOLLUEHUN»

A.A. JleoHTbEB

- MexayHapogHoe wuccnegoBaHue @yHKUMOHanbHoW rpamoTHocTn (PISA) —
nccrnegosaHne, B KOTOPOM OLEHMBAETCA CNOCODOHOCTb 15-NIETHMX LUKONbHUKOB
MCnosfb30BaTb MOJSIyYEHHble HaBbIKW U 3HAHUA ONS pPelleHUa caMblX pPasHbIX
)XU3HEHHbIX 3a4au

- [llpnkas PocobpHan3opa N 590, MuHnpocewweHnsa Poccum N 219 ot 06.05.2019
"Ob6 yTBepxaeHnn MeTogonorm wn KPUTEPUEB OLIEHKM KadecTBa o0OLlero
obpa3oBaHMs B 00OLleobpa3oBaTeribHbIX OpraHn3aumsix Ha OCHOBE MPaKTUKA
MeXOYHapOOHbIX nccrnegoBaHU KadecTBa NoaroToBkn obyyatowmxea”




PISA

OcHoBHbIe HanpaBneHus PyHKLUMOHANbLHON MPAMOTHOCTH

&) OECD

BETTER POLICIES FOR BETTER LIVES

Yutatenbckas rpaMOTHOCTb - CNOCOOHOCTL YerioBeKa NOHMMaTb U UCMNOMNb30BaTb NMUCbMEHHbIE TEKCTbI, PA3MbILLIATL O HAX U 3aHUMATbCA YTEHMEM AfA TOro,
4YTOObLI 4OCTUraTb CBOUX LieNen, pacluMpAaTb CBOU 3HAHUA U BO3MOXKHOCTU, y4aCcTBOBaTb B couuanbHOM Xn3HU. KomneteHuun (ymeHus):

« Haxoautb n nssnekatb MHdopmaLuuro

* MHTerpunpoBaTb U UHTepnpeTupoBaTb UHOpMaLUIO

 OcMmbIicnuBaThb U OUEHUBaATbL coAepXxaHue n hopmMy TeKcTa

 Ucnonb3oBaTb MHOpPMaALUIO U3 TEKCTA

MaTtemaTnyeckas rpamMoTHOCTb - 3TO CMNOCODHOCTbL wHOMBMAOYYMA MNPOBOAUTL MaTeEMaTUYECKUe paccyxaeHus u dQopmynupoBaTtb, MNPUMEHSATD,
NHTEPNPETUPOBATbL MaTEMaTUKY A pelleHnss npobriemM B pa3sHOOOpa3HbIX KOHTEKCTaxX pearibHoro mmpa. OHa nomoraeT Naam NoHATb POoSfib MaTeMaTUKN B MUPE.
* c¢popmynupoBaTb CUTyaLUIO MaTeMaTU4ECKHU

* MPUMEHATb MaTeMaTu4yeckme NOHATUA, PaKTbl, Npoueaypbl

* WHTepnpeTupoBaTb, UCNONMb30BaTb U OLUEeHMBATb MaTeMaTU4YeCcKme pe3ynbTaTthl

* paccyxpaTtb (Hag doopmynupoBaHUeEM, Had peLeHneM, Haa pesynbTaTtoM)

EcTecTBeHHOHay4Hasi FPAMOTHOCTb — 3TO CMOCOOHOCTb YEenoBeKa 3aHMMaTb aKTUBHYIO FPaXkOgaHCKYI MO3uLUI0 MO BOMpocaM, CBS3aHHbIM C eCTeCTBEHHbIMM
HaykamMn, W €ro TrOTOBHOCTb MWHTEpecoBaTbCs €CTECTBEHHOHAYYHbIMKU uaesAsMU. EcTecTBEHHOHaAy4YHO rpaMOTHbIM YernoBeK CTPEMUTCA Yy4yacTBOBaTb B
apryMeHTMpoBaHHOM OOCYXAEHUM NPOONEM, OTHOCALLUXCA K eCTECTBEHHbIM HayKaMm U TEXHONOMUSAM, YTO TPeOyeT OT HEro crneayLwmx KOMNETEHTHOCTEN:

« Hay4yHO OOGBSICHATbL ABNEHUs

* MoHMMaTb OCHOBHble OCOOEHHOCTU eCTeCTBEHHOHAY4YHOro nccrieqoBaHus

 UHTepnpeTupoBaTb AaHHbIe N UCMONb30BaTb Hay4YHble AOKa3aTenbCTBa ANs NoJsiyYyeHnsi BbiIBOAOB

ICILS KomnbloTepHas u wuHdopmaumoHHas (uucpoBasi) rpaMoTHOCTb —  3TO CMOCOBHOCTb Y4yalMXCA UCMOMb3oBaTb KOMMbIOTEPbl B JINYHbIX
S

s NeAaTernbHOCTW.
23018\ « [lpakTuUyeckue HaBbIKU NO paboTe C KOMMNbLIOTEPOM

nccnenoBaTenbCKUX, TBOPYECKMX U KOMMYHMKALMOHHBLIX LEensx, 4YToObl YyCnewHo y4acTBoBaTb B Y4eOHOW, NPOM3BOACTBEHHOW U 0OLLECTBEHHOM

« COop, obpaboTKka, cosgaHmne nHcdopmaumm
* UndpoBoe Bzanumogencreme (oomeH nHcpopmauumen B coumanbHbIX CETAX)




®dOyHKUNOHaNbHaA rPaMOTHOCTb KaK COCTaBMNAIOLLLAA KOMIMIIEKCHOW

OUEHKU NpeaAMEeTHbLIX N MeTalpeaAMETHbIX Pe3yJibTaTOB

®DyHKLUMOHaNbHasA rPaMOTHOCTb — 3TO CMOCOOHOCTb HaxXOAUTb PELLUeHMe B HOBOW HeocBoeHHoW cutyauumn. (Kaxxgoe 3apgaHue PISA — 3TO oTOenbHbIA TEKCT, B
KOTOPOM OMUCbIBAETCHA HEKOTOpas CUTyauusi XU3HEHHoro xapaktepa. K TekcTy npunaraetcsa OT OOHOro A0 LWeCTU 3aJaHui pas3HOro YPOBHSI CHOXHOCTW. [lpu
BbIMOJTHEHUU 3aJaHUN yYaLLMNCA OOMKEH NOHATb N PELLUNTb NPOobniemMy, KoTopasi NEXUT BHE n3y4aemMoro y4ebHoro matepuana.)

dopmmpyemMblie KOMNETEHLMUN:
1) NpUMeHsATb NpUobpeTeHHble 3HaHMA U YMEeHUS B CUTYaLUAX XKU3HEHHOro Xapakrepa

2) CaMOCTOATEeJSIbHO OCBanBaTb HOBbI€ 3HAHUA U YMEHUA

Pa3paboTka 3agaHum Ha YHKLUNOHAsbHYI0 rPaMOTHOCTb:
« KOHTeKCTbI 3aaHnn OOMKHbI ObITb OPMEHTUPOBAHbLI HA BO3PAaCT U MHTEPECHI yYaLLNXCH
« KOHTeKCTbl MOryT 3aTparnsaTb npobnembl rnobanbHOro Unu IMYHOCTHOrO XapakTepa, anennmpoBaTth K pasfnnyHbIM 0biacTsM YenoBeYeckon OesATENbHOCTU

« 3agaHus OOMmKHbI OXBaTbiBaTb BCE KOMMETEHLMN YNTATENbCKOW, MaTeEMaTUYEeCKON, ECTECTBEHHOHAYYHOM rPaMOTHOCTH
« 3apaHus OOMmKHbI ONUPAaTbCs Ha NpeaMeTHbIe 3HaHUSA U YMEHUS
« 3apaHus gomKkHbl ObITb Pa3HOro YPOBHS CITOXKHOCTY

Mpouecc dopmmpoBaHna OYHKLMOHANBbHOM rPaMOTHOCTU AOIMKEH ObiTb BCTPOEH B KaXXAbl YPOK, AOJKEH ObiTb «BLLUUT» B y4eOHYI0 NporpamMmmy kak obsisatenbHas
cocTaBnsoLas

3agaHnsa Ha PyHKUMOHANbHYO FPAaMOTHOCTb Kak NOorm4yHoe npoaormKeHne LenoYvkm y4ebHbix 3aaay




TunoBble y4eOHble 3a4a4m

MaTtemaTuka, 6 Knacc
«Iponopunn»

Hangute yncno, KoTopoe BO CTOMbKO Xe pa3 MeHbLle Yyem 150, BO CKOMbKO
ymncno 24 meHblue 4yem 90.

5 Kr ToBapa ctout 325 pyo. Ckonbko oyaeT ctomnTb 11 Kr Takoro
TOBapa”




[lpumMep cutyaumm «XM3HEHHOro» xapakrepa

MaTtemaTuka, 6 Knacc
«Iponopunn»

Ha OaHO4Ke HNOIypTa MOMKHO HAIITII OMIICAHIIE 8I0 COCTABA. MACCEHI, TIIISBOII 11
SHepreTHYecKoll NeHHOCTH (CM. PIICYHOK).

CocTag: 00e3XIIpeHHOE MOJIOKO,
CIIBEKIL, CyX0e 00e3KIIpEHHOE
MOJIOKO, IIOTYPTORAad 3aKBacKa.
IIameean meHHOCTE HA 100 1:
Aupa 33T

Odemka4.6T

VIJISBOAOBE 0,7 T
JHepreTHYECKas MeHHOCTEh

Ha 1001 — 75 kran/3 14 xJTx
Macca perT0: 170T

KakoBa >HepreTHYecKad LeHHOCTE OaHOUKII Horypra? OTBeT OKDPVIIIIE 0

HeIoro 9icia.
OTBeT: KKAT.




3aaaHuna B popmaTte MexxayHapoaHoro

nccnegosaHusa 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

BrIDepIITe déa BEPHEIX VIBEDAICHIIA.

1) DHepreTHHecKasd MeHHOCTh CYTOYHOIO PaIllOHA HITAHIA 114 MATRYIKOB

I [2BOYEK OHOTO BO3PACTA I0LKHA OBITE OIITHAKOROIL.
2) Mans4iKHn HYAIAKTCA B 0eIKax O0JBIIe, 9eM IeBOYKIL.
3) C Bo3pacToM MNOTPeOHOCTE OpPraHI3Ma INKONBHIIKA B VIJIEBOIAX

YMCHBIIACTCA.

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,
qeM J1A JIeBYIIeK 3TOro e Bo3pacTa? OTBeT OKPYTIINTE JI0 JIeCATHIX.




[eaTenbHOCTHLIU NpoLecc 00y4YeHUs LKONMIbHUKOB KaK Crnocob

DOCTWXEHNS NNaHNpyeMbIX pe3ysibTaToB

KomMmnnekcHasa oueHKa ninaHupyeMbliX pesyribTaToB
- [lpeameTHbIX

- MeTtanpegMeTHbIX

- OYHKUMOHaNbLHOM rPaMOTHOCTH

- OcBOoeHMe TeKCTOB Hay4YHOro cogepXxaHus U NpMMeHeHue
Lindposas 6a30BbIX eCTeCTBEHHOHAaY4YHbIX 3HaHUN (YUTaTenbCcKas u
rPamMOTHOCTDb ecTeCTBEHHOHay4YHas rpaMoTHOCTb)

- Acnonb3oBaHMe MaTeMaTU4eCKMX NMOHATUM U arIrTOPUTMOB,
npMMeHeHue NormYeckux 4emMcTBMm B KOHTEKCTe

Yurtatenockas MaTtemaTuyeckKasn
ecCTeCTBeHHOHAay4YHOro coaep>xaHus

rPAMOTHOCTDb rPAMOTHOCTDb
- BnageHne metoaamMm Hay4yHoOro no3HaHus (npoeegeHne
HabnaeHNN, BblABUXEHME TMNOTES, MTaHNPOBaHUE
9KCrepumMeHTa 1 npoBeaeHne N3MepeHnUin, aHannsa pesyrbtTaToB)

- Acnonb3oBaHue unppoBbIX TeEXHONOrMmn (Nnounck, obpaboTka

N npeacrtasneHne nHapopmaumm nocpegcrtsom KT, umdpposkie
OaTymku, BUpTyanbHble nabopatopun)




PdPunsuka,
{ Krnacc

§ 11. B3anMHoOe npuTSIZKEeHHE H OTTAJIKHBAHHE MOJIEKYJI

Ecau Bce Tema cocToST H3 MeIbYaIMX YacTHII (MDJ’IEI{}’H HIIH HTDMUB), [IOYEMY KC
TB%P,[I;[:IE TCIa H AKHIKOCTH HC paclladarOTCAa Ha OTHACIBHBIC MOJICKYJIbI HITH atoMmbI? Yto

3aCTaB/ICT HX JCPKATbhCA BMCECTC,

Belb MOIEKYJIbl pa3leleHbl MeXIy coOoil

IDPpOMCKYTKAMH 1 HAXO0IATCH B HCIIPCPBIBHOM 6ECHGPH,HDT-IHDM I[BH}KEHHH?

I[EJID B TOM, 9TO M€Y MOJJEKYJIAMH CYIIIECTBYET B3aHMHOE IIPHTHAKCHHE. KH}KIL'&H
MOJICKYJIa IIPHTATHBACT K ce0e Bce COCCIHHC MOJICKYIJIBI H CaMa IIPHTATHBACcTCA HMH.

Pre. 26. Coennerue
CEHHIOBRIX HHIHHEIDOE

Kor dda MbI paspbiBacM HIHITH, JIOMACM IIAJIKY HIH OTPbIBA€M KYCOYCK
6}’}/[31"1{[, TO IIpeOoaoJICBaACM CHJIBI IIPHTAAKCHHA MCEHK/ITY MOJICKYJIdAMI.

3aMeTUTh NPUTSLKEHHE MEXIYy JIBYMS MOJEKYyJIaMH COBEpILIEHHO
HEBO3MOKHO. Korjga e NOpUTATHBAIOTCS MHOTHE MIUUIHOHBI TaKHX
YacTHUIl, B3alMHOEe IIPUTSKEHHE CTAHOBHICS 3HAYHTEIBHBIM. llo3TOoMmy
TPYZIHO pa3opBaTh pyKaMH BEPEBKY WIH CTAJIBHYIO [IPOBOIIOKY.

HPHTH}KEHHE MCHKIAY MOJICKYI/IaMH B pPa3HBIX BCIICCTBAX HCOIHHAKOBO.
OTHM O0O0BICHIETCS pa3iditaHas IIpOTHOCTE TCII. HHHPI-IMEP, CTaJIbHAaA

IIpOBOJIOKa IIPpOYTHCC MB,[[HDfI. JTO SHAYHT, 9TO HaCTHIIBI CTAJIIH IIPHTATHBAKOTCA CHIIBHCC

IPYyT K OpYTy, YeM YaCTHIIBI MEIIL.

HPHTHE{EHHB MCNKAY MOJICKYJ/IaMH CTaHOBHTCA 3dMCTHBIM TOJIBKO TOI'ld, KOI'Td OHH
HaXoIATCA OYCHD OmI3Ko APYT K OpPYTY. Ha PAaCCTOAHHII, IIPEBLIIIAIONICM Pa3MEpPhbI CaMIIX
MOJICKYI, IIPpHTAMKCHIC ocirabeBaer. )_IBE Kalllyll BOJbI CIIHBAIOTCA B OIHY, €CJIII OHH

coIlpHKacarTcs. /[Ba CBUHITOBBIX NIJIHHPA CIEIUISIOTCA BMECTe, €CIIH UX
BIUIOTHYIO IIPIDKATh IPYr K APYTY POBHBIMH, TOJBKO YTO CpPe3aHHBIMH
MMOBepXHOCTAMH. [IpH 3TOM cliemTeHne MokeT OBITh HaCTOIBKO IIPOUHBIM,
4TO IIIHHJPEI He yAaéTcs OTOpBaTh APYT OT Jpyra Jdaxke IpH OoJbIIoif

Harpyske (puc. 26).

OIIHaKO OCKOIKHI CTEeKJIa HEelIb3s CPacTUTh, JIa)Ke IUIOTHO MOPIKUMas HX.
I3-3a HepoBHOCTell He ymaércs HMX COMM3HTH HAa TO pacCTOSHIE, Ha
KOTOPOM HacTHIIBI MOTYT IIPUTSHYTbCS Jpyr K Apyry. Ho ecmn
pasMSAr4UTh CTEKJIO IIYTEM Harpesa, TO pa3jIM4HbIE YacTH MOKHO
COMHI3HUTH U CTEKIO B 3TOM CJIydae CIianBaeTcs.

310 3HA9HT, 9TO JaCTHIBI CTCK/I4d OKAa3aJIICh Ha TAKOM PAaCCTOAHHI, KOI'Id
I[GﬁCTBYﬂT IIPHUTANKCHUIC MCHKIY HIITMH.

CDE,I[IH—IEI{HE KYCKOB MCTallla IIpH CBapKe HIH HﬂI‘iI{B, d TaEXKC

CEJICHBAHHC OCHOBAHO Ha ITPHTAMKCHHII MOJICKYJI IPYI K IPVTY.

CaemoBaTelIbHO, MEXKIY MOJIEKYJIaMH (aroMaMH) CYIIeCTByeT B3aHMHOE IIPHTSDKEHHE,
KOTOpO€ 3aMETHO TOJIbKO Ha PAaCCTOSHHISAX, CPaBHHMBIX C pasMepaMH CaMHUX MOJIEKYII
(aToMoOB).

IloneiITaeMca BBIACHHTB, IOYEMY MEXKAY MOJIEKYJIaMH HMEIOTCA MNpOMeXYyTKH. Eciam
MOJIEKYIbI IPUTATUBAIOTCS APYT K JAPYTry, TO OHH JIOJLKHBI KaK OBl CIIHIIHYTHCSA. 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.

MHuorue HaOmrOmaeMble SIBIISHHS IMOATBEPIKIAIOT CYIIEeCTBOBaHHE OTTAJIKHUBAHHISI MEXIY
MOJIEKYJIaAMH.

THK, HAalIpHMCEpP, CHRATOC TCJIO0 paclIipiaAMIIHCTCAH. 2TO IIPpOHCXOOHUT IM3-3a4a TOI'0, 9TO IIPpH
CHATHH MOJICKYJIBI OKA3bIBAIOTCHA Ha TaKOM PAacCTOAHHH OJPYID OT OpyIa, KOI'Ta Ha9HHAacT
ITIPOABJIATHECA OTTAJIKIIBAHHEC.

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

MGHEKYJI ,I[Pyr K I(PS«'I }", HHHP}[N[EP CMAaYIlIBdHIIC TBEP,HDFO TCJIa AKHIKOCTBHD.
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CMAYHBAHHA Ten a)

K npyxuHe Mo IBeMHUBAOT Ha HUTKE CTEKITHHYIO IUTACTHHKY TakK, YTOOBI
e€ HIDKHSAA TIOBEPXHOCTH OBINIa pacIiojoikeHa TOPH3OHTATBHO (puc. 27).
DTy IUIACTHHKY ITOTHOCST K COCYAYy C BOJOI Tak, 4TOOBI OHa jeriia Ha
MOBEPXHOCTHb BoAwl (puc. 27, a). Ilpu OoTpBIBaHNUN ILUTACTHHKH OT BOJIBI
IpyKIHA 3aMeTHO pactgHeTces (pume. 27, ©0). DTo nokasbiBaeT
CYIIIECTBOBaHNE MPUTSDKEHIS MEKTY MOIEKYIaMI.

[Io pacTszkeHITT0 TIPYKIHBI MOXKHO CYJIUTH O TOM, HACKOJIBKO OHO BEIHKO.
OtopBaB IIaCTUHKY, MOXKHO YBHJIETh, UTO HAa HEH OCTAETCSA TOHKHII CIIOM
BOJBI, T. €. IUIacTHHA CMOYeHa Bojoi (puc. 27, B). 3HA4YUT, mOpH

MEXKTY

OTPBbIBaHHII IIITACTHHEBI MBI IIpeoa0JICBAI IIPHTHAMKCHIC




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

TBEPJOTO Tella U KHIKOCTH?
4. V BOJOILTABAOIINX IITHI[ IIephd W IIYX OCTarTcd cyxXmMmu. Kakoe gBIIeHHE 3/1eCh
HaOIromaercs?

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. llogHumure Mpu1O0 BBepX. BMmecTe ¢ MBUIOM IOJHHMETCS U Tapeska.

OO0BsICHUTE, TOYEMY 3TO IPOH3OILIO.




UuTaTenbcKkasd rpaMoTHOCTD.

[lenctBua no nsBrne4vyeHuto ABHO 3agaHHON MHpoOpMaLunu

Bonpochbl

1. Kak B3anMOACHCTBYIOT MEKIY COOON MOJICKYJIbI?

2. Korma 3aMeTHee INposSBISeTCS OTTAJIKHBAHHE, a KOIJa IIPHTSDKEHHE 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 paccmoanuax, cpasHuUMbIX C pasmepamil camux Moaexya1 (amomoe), 3zamemHee
NPOABIACINCA NPUMANCEHUE, A NPU OQTbHEUULEM CONUMNCEHUU — OMMAIKUBAHIE.




UuTaTenbcKad rpaMoTHOCTD.

[lenctBusa no naBnevyeHMro ABHO 3agaHHOUN MHopMaLun

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 KIIKOCTH?

4. Y BOJOIUIABAIOIIMX NTHIl IIephsI U IIyX OCTAOTCA CyXuMH. Kakoe sBIeHHE 31ecCh
HaOJIr01aeTcs’

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




3a0daHust Ha 6os1ee crlIoXXHbIEe YumamesrnibCcKue deucmaeus

U3BecTHo, 4TO rych, yTka, nebeab BbixoasT u3 BoAbl cyxumun. OTcroaa poannCh Sosee
ppazeonormsmMbl: «Kak C rycs Boaa»; «BbIMTU CyxuMm u3 Boabl». OObACHUTE 3TOT B
(haKT C HAy4YHOU TOYKWN 3pEeHUS. <

Beinoaaenune - 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 AONOSNTHUTENNTbHOU MHoOpMaLUn

CTeneHb cMayMBaHUA XapakKTepusyeTcsa BelM4YMHOM KpaeBoro yrna
cmaumBaHua (0), obpasoBaHHOro noBepxHOCTbO TBEpPAOro Tena C
KacaTeNbHOW, NPOBeAEHHOW K MOBEePXHOCTW >XUAKOCTU M3 TOYKN eé
COMPUKOCHOBEHUS C MOBEpXHOCTbIO (CcM. puc. 2).

Ecnn BenuumHa kpaesoro yrna MeHblwe wunu pasHa 90° To
NPONCXOANT CMayMBaHUe XUAKOCTbO TBEpAoW noBepxHocTu. Ecnu

BenMyuHa kpaesoro yrna Oonbwe 90° To TBEpmas noBepXHOCTb He
. CMa4uMBaeTCcs XKUAKOCTbIO.

3HayeHUs KpaeBoro yrna cMadymMBaHusa O ans HekoTopbiX covyeTaHuM
«KUAKOCTb — TBEpJOe BelllecTBo» npuBedeHsbl B Tabnuue.

Puc.2

Xuakoctb TeBéppoe BeuwectBo Kpaesoii yron cmaumsaHus 6, °

CTEKII0 0
Bopna

napaduH 107
KepocuH CTEK10 26

PTyTb CTEKJI0 140




MHmepnpemauyuss uHgpopmayuu

Wcnonbays wWHboOpMaUWlo M3 TeKkcTa, onpeaenure Kakyl npuMepHo dopMy MNpUMET Kanns pryTy,
nonasLlas Ha CTeKo.

10 2 O

10%




NHmepnpemauus uHgopmauyuu

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 rPaMmoOTHOCTb.

JKCcnepuMeHTarnbHble YMeHUA

K mpyxmuHe nmoaBenmBaloT Ha HUTKE CTEKISHHYIO IUIACTHHKY TaK, YTOOBI
e€ HIDKHSSA IOBEPXHOCTH OBINIa pacIlollo;Ke€Ha TOpH30HTaIRHO (puc. 27).

DTy IUIACTHHKY MOJHOCAT K COCYAYy C BOJOIl TaK, 4YTOOBI OHa Jerja Ha

IIOBEPXHOCTh BOJBI (puc. 27, a). IIpu oTphiBaHHN ILTACTHHKH OT BOJIBI
Ipy>KHHA 3aMeTHO pacTaHeTrcs (puc. 27, ©0). DTo JIOKa3bIBaeT
CYIIIECTBOBAHUE IIPUTSKEHIS MEKIY MOJIEKYIaMH.

JKcnepuMeHTaribHble YMEeHUS

1. BblgBUraTb ngen / runotessbl

2. CaMOCTOATENbHO NNaHUPOBAaTb OMbIThl, BbIOMpaTb 0bopyaoBaHUE

3. aHanmMa3npoBaTb pe3yrbTaTbl 3KCNEPUMEHTA N POPMYNNPOBaTb BbIBObI




EcTecTBeHHOHay4YHasA rPaMOTHOCTbD.

JKcnepuMeHTanbHble YMEHUS

1. BbiaBuxeHue naemn.

OT 4yero MoXeT 3aBUCETb CUJIa NPUTSHXKEHUSA MeXxAy NNacTUHON U XNOKOCTbIO?

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

v' TemnepaTtypbl XXUOKOCTU
vo...

2. CamocTofAiTenbHOE nnaHupoBaHMe onbITa.

Onuwute / npoBeanTe ONbIT AN NPOBEPKU rMNoTe3bl
v’ nepevncnmnte obopyagoBaHme U matepuarbl, Heobxogmmble AN NPoBeaeHUs OnbiTa
v’ Ha30BUTE CMNOCOObLI U3MEPEHUSA CUTbI MPUTSKEHUS

3. AHanu3 pe3ynbTaToB U popmMynumpoBaHue BbLIBOOOB




TpeboBaHuA K hopMUPOBaAHUIO Y OOYy4aroLLUXCA

dyHKUMOHANbLHOU NPaMOTHOCTU - 3TO...

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

pe3ynbtaTtbl, W TMNOCTPOEHME  COBPEMEHHOW  KOMMIEKCHON  OLIEHKW
obpa3oBaTesibHbIX JOCTUXEHUNIN LLIKONbHUKOB)

- TpeboBaHUA K npodeccuoHaribHON KOMMNETEHTHOCTU aAMUHUCTPALMNN LLKOSIbI
(opraHusauus KOMaHOHOW paboThl yynTenen-npeamMeTHNKOB Mno
doopmmpoBaHunto PyHKLMUOHaNIbHON r(PaMOTHOCTH)

- HanpaBfieHne pa3BUTUA KOHTPOJIbHbIX UBMEPUTENBbHBLIX MaTepuanos
rocygapcTBeEHHOU NTOrOBOW aTTecTaunmn N BCEPOCCUNCKUX NMPOBEPOYHBLIX padboT




; g M}omm coTpyaHuyecTsa ropopos Pocciu
T < B3AMOOBYYEHME
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