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INosicHuTeEIbHAA 3alIUCKA
K [mporpamme 3aHATHH BHeyPO'{HOﬁ JEATCJIBbHOCTH IO (]msmce
«DPu3zuka B 3aJa4ax U IKCIICPpUMEHTAX»
7 kJaace

[Iporpamma 3aHsATHII BHEYpOUYHOM JedTerabHOCcTH 1O (¢usnke «Dusnka B 3KCIEpUMEHTaX U
3aJavyax» IpeJHa3HaueHa JJid OpraHu3alud BHEYPOUYHOW JEATENBHOCTH OO0yJarommxcs 7
KJIACCOB U COCTaBJIEHA Ha OCHOBE:

1. ®denepanbHbiii 3ak0H «O0 oOpa3zoBanun B POy 29.12.2012 Ne 273

2. [lpuka3 MunucrepcTBa oOpasoBanuss u Hayku P® ot 17.12.2010 Nel897 «O06
yTBepkKACHUH (eZiepaibHOro TOCyJapCTBEHHOTO 00111e00pa30BaTeIbHOTO CTaHAapTa OCHOBHOIO
o0uiero o6pazoBanus» (¢ u3MeHeHusaMu ot 29.12.2014 Nel644, ot 31.12.2015 Nel1577).

Jlannasi paGouyasi mnporpaMmMa COCTAaBJIeHA ¢ HCHOJb30BAHMEM HAYYHbIX, HAY4YHO-
METOAUYECKHX U METOAMYECKUX PEKOMEeH A

1. @opMHUpOBaHUE YHUBEPCATIHHBIX YUEOHBIX ACWCTBUI B OCHOBHOMW IIKOJIE: OT ACUCTBUS K
Mmeicnu. CucreMa 3ananuii: mocobue s yuutens / A.I. Acmonos, I'.B. bypmenckas, U.A.
Bononapckas u np.; mox pea. A.I'. AcmonoBa. — 2-¢ u3a. — M.: IIpocsemenne, 2011.

2. Ousnka. 7-9 KIacchl: TEXHOJOTHYECKas KapTa M CIEHAapUM YPOKOB Pa3BUBAIOLIETO
o0y4yeHHst, UHTETpupoBaHHbIe ypokH / aBT.-cocT. T.M. [onras, B.A. monosa, B.H. Cadponos,
3.B. Xauarpsu. — Bonrorpan: Yuurens, 2015. -125c¢.

3. JlocTrxeHne TMYHOCTHBIX Pe3yIbTaTOB ydaluMucs Ha ypokax ¢usuku / M.A. Kynari. -
Bonrorpan: Yuurens, 2015. - 255c¢.

MecTo Kypca B 00pa3oBaTeIbHOM nponecce.

BHeypouHas nesTenbHOCTh SBISETCS COCTAaBHOM YacTbhio 00pa3oBaTeNbHOIO Mpolecca U OJTHOU
u3 GopM OpraHu3alu CBOOOJHOIO BpeMeHM olydwaromuxcs. B pamkax peanuzamun @I'OC
OOQO BHeypouHasi NEATENBHOCTh — 3TO oOpa3oBaTelbHas JEATEIHLHOCTh, OCYIIECTBIISIEMas B
dbopMax, OTIMYHBIX OT YPOYHOW CHCTEMBI OOYYEeHMs, M HaIlpaBICHHAs Ha JOCTHKEHHE
IUIAHUPYEMBIX PEe3yJIbTaTOB OCBOEHHUS 00pa3oBaTeNbHBIX IPOrpPaMM OCHOBHOTO OOILEro
oOpa3zoBanus. Peanuzanus paboyeil mporpaMmsbl 3aHATHI BHEYPOUHOH JESATEIBHOCTH MO (PU3HKe
«Du3nka B 3adadax M DKCIEPUMEHTax» CIOCOOCTBYET OOIIEHMHTENIEKTYaJIbLHOMY
HAIPaBJICHUIO PA3BUTHUIO JIMYHOCTH 00ydarommxcs 7- 9-X KJIaccos.

[Ipennaraemasi mporpaMmma BHEYPOUHOU JESATETLHOCTH B 7-9 Kilaccax paccuuTaHa Ha 1 rof
oOydeHus
7 xnacc — 34 gaca, (1 gac B Hezielo).

AKTyaJIbHOCTh nporpamMmbl: Ousnyeckoe oOpa3oBaHHE B CHCTEME OOIIEro U CpPeAHEro
oOpa3oBaHUs 3aHUMaeT OJHO W3 BEAyIMMX MecT. SBissch (yHAAMEHTOM HAay4YHOTO
MHUPOTIOHUMAaHUs, OHO CIIOCOOCTBYET (POPMHUPOBAHUIO 3HAHUNA 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS OKPYXKAIOUIero Mupa, (PyHIaMEHTalIbHBIX HAyYHBIX TEOPHH U 3aKOHOMEPHOCTEH,
bopMHUpYET y yUaIUXCsl YMEHUS UCCIIEIOBATh U OOBSICHATD SBJICHUS TIPUPOJIBI U TEXHHUKH.

HoBu3na mporpammsel: MojepHu3anus COBpEeMEHHOTO0 00pa3oBaHHS OPUEHTHUPOBaHA Ha
dbopMUpOBaHKE Y YUYAIIUXCS THYHOCTHBIX KQ4eCTB, COLMATHHO 3HAUMMBIX 3HAHWUM, OTBEYAIOIIUX
JTUHAMUYHBIM U3MEHEHHUSIM B COBpeMEHHOM obiecTBe. Heo6XoaumMo moBepHyThCS K JIMYHOCTH
pe6eHKa, K €ro MHAUWBUAYAJIBbHOCTH, JIMYHOCTHOMY OIIBITY, CO34aTh HAWJIYUHIUC YCJIOBUA IJIA
Pa3BUTHS U MAKCUMAJIBHOW peaJIn3allii €ro CKIIOHHOCTEH M CIIOCOOHOCTEH B HACTOSIIEM U



oynymem. ['ymanuzanusi, vHIUBHAyau3anus U auddepeHnnanusi 00pa3oBaTeIbHON MOTUTHKA
CTaJIM CPEeJICTBAMH PEIICHHsI TIOCTABJICHHOM 3a1auu.

Kak mkosbpHBIH mpeaMer, Gu3uka o0J1ajaeT OrpOMHBIM T'yMaHUTapHBIM TTOTCHIIMAIOM, OHA
aKTUBHO (POPMHUPYET MHTEIUICKTyalIbHbIE 1 MHPOBO33PEHUYECKHE KayecTBAa JTMYHOCTU. YUUTEIh
Opd  3TOM  CTAaHOBHUTCS  OpPraHM3aTOPOM  IIO3HABATEIBHON  NEATENPHOCTH  yYCHHKA,
CTUMYJIUPYIOIIMM HA4aJIOM B Pa3BUTHH JUYHOCTH KaXKIOTO IIKOJIBHUKA.

JduddepeHnmanuss mpeanosaracT TaKyld OpraHU3alMio mpolecca OOydeHUs, KOTopas
YYUTHIBACT WMHIUBHyaJbHbIE OCOOCHHOCTH YYAIIMXCS, WX CIIOCOOHOCTH ¥ HHTEPECHI,
TuyHOCTHBIA onbIT. uddepenunanus oOydeHuss Qusuke MO3BOISAET, C OJHONW CTOPOHBI,
obecrieunTh 0a30BYIO MOATOTOBKY, C JPYrOd — YIOBIETBOPHUTH MOTPEOHOCTH KaXKIAOTO, KTO
NPOSIBJISIET HHTEPEC M CITIOCOOHOCTHU K TIPEIMETY.

Hesn kypca: Onupasch Ha MHIUBUAYalbHbIE 00pa3oBaTelbHbIE 3alIPOCHl U CIIOCOOHOCTH
KaX/I0T0 peOeHKa py pean3alny IporpaMMbl BHEYPOUHOH IEATENILHOCTH 1O pu3nke «Pu3uka
B 33/1a4aX W JKCIEPUMEHTaX», MOXKHO JIOCTUYh OCHOBHOI LeJIM - Pa3BUTh Y 00Yy4arOLIUXCs
CTpeMJyIeHHe K JaJIbHeidlleMy CaMOOIpele/IeHHI0, HWHTEeJICEKTYaJlbHOH, Hay4YHOHl WH
NPaKTHYECKOIl CAaMOCTOATEIHLHOCTH, NO3HABATE/IbLHON AKTHUBHOCTH.

JlaHHas mporpamma HO3BOJISIET 00YYarOUMMCS O3HAKOMUTBCS C METOJMKON OpraHu3aluu U
IPOBEICHUS HKCIEPUMEHTAIBHO-UCCIIEA0BATENILCKON /IEATEIIbHOCTH B COBPEMEHHOM Y4eOHOM
npoiiecce 1o (pu3MKe, 03HAKOMUTBCSI CO MHOTMMHU MHTEPECHBIMU BOIPOCcaMU (PU3MKH HA JAHHOM
sTane OOydyeHMsl, BBIXOJALIMMU 3a PaMKH IIKOJBHOW IPOrpamMMbl, PacIIUPUThH IEIOCTHOE
NpeICTaBICHHEe O TmpolJjeMe JJaHHOH HayKu. OKCIepUMEHTANIbHAS JIeATEIBHOCTh OyIeT
CHOCOOCTBOBaTh PAa3BUTHIO MBICIMUTENBHBIX ONEpaluid M O0IEeMy HHTEIIEKTYyaIbHOMY
pa3BUTHIO.

He wmeHee BaxHBIM (DaKTOpOM peaiM3allMM JAaHHOM MNpOrpamMMbl SIBISETCS CTpEeMIICHHE
pa3BUTh y YYAIIMXCSl YMEHHE CaMOCTOSITEIbHO paboTaTh, TyMaTh, HKCHEPUMEHTHPOBATH B
YCIOBUSAX UIKOJBHOM JabopaTopuu, a TakXKe COBEpLICHCTBOBATh HABBIKM apryMeHTalluu
COOCTBEHHOM MO3MIMHU O ompeneiéHHbIM BonpocaM. CojiepkaHue MporpaMMbl COOTBETCTBYET
MI03HABATEIBHBIM BO3MOKHOCTSIM IIIKOJIBHUKOB U MPEIOCTABISIET UM BO3MOXKHOCTh paboTaTh Ha
YPOBHE TIOBHIIIEHHBIX TPEOOBaHUH, pa3BUBas yIeOHYIO0 MOTHBAIIHIO.

Copneprkanue 3aHATHI MpeCTaBIsAeT cOOON BBEIEHUE B MUP HKCIEPUMEHTAIBHON (DU3UKH, B
KOTOPOM Yy4alliecs CTaHyT MCCIEeI0BATENIMU U Hay4aThCs TIO3HABATh OKPYXKAIOIUN UX MUP, TO
€CTh OCBOSIT OCHOBHBIE METO/IbI HAYYHOTO IMO3HAHU. B ycrmoBusx peannszannu oOpa3oBaTeIbHON
IpOTpaMMbl IIUPOKO MCIONB3YIOTCS METOJbl y4eOHOr0, HCCIE0BATENbCKOT0, MPOOIEMHOTO
JKcnepuMeHTa.  PeOGEHOk B mpouecce  MO3HAHUS,  NpHOOpeTas  YyBCTBEHHBIH
(berHOMeHOMOTHYECKNI) OMBIT, TEPESKUBACT IOJyUYECHHBIE OMNIYIICHUS M BICYATICHHUS. OJTH
NEepeKUBaHUS MPOOYXKAAIOT M MOOYXJalT mpoiecc MplnieHus. Cnenuduueckas ¢opma
OpraHu3ali MO3BOJSET yYaIlUMCS O3HAKOMHMTHCS CO MHOTUMH MHTEPECHBIMH BOIPOCAMHU
¢u3MKM Ha JaHHOM OJTane OOy4YeHHs, BBIXOAANIMMH 32 pPAaMKH IIKOJBGHOW IPOTPaMMBI,
pacuMpuTh IEJIOCTHOE TMPENCTaBIeHHEe O TMpoOiieMe MaHHOW Hayku. JleTh momydaror
npodeccuOHaIbHBIE HABBIKH, KOTOPbIE CIIOCOOCTBYIOT JalbHEHIIEH colnaabHON aganTaiuu B
oOriecTBe.

Heobxogumo mocTpouTh OOydeHHE TakK, YTOOBl MaKCHUMaJbHO pa3BUTh 3aJ0)KEHHBIE
IPUPOJON CIOCOOHOCTH YYEHUKA K ONpeAEIEHHbIM BUJAM JEATEIbHOCTH, TaK KaK KaKUMHU Obl
(eHOMEeHaTBbHBIMU HU OBUIN 3a/1aTKH, CaMH 10 cebe, BHE cepbl 00ydeHus: U BHE JESITEIbHOCTU
OHH Pa3BUBATHCS HE MOTYT.



[TosTomy EeIAMHA MPOTPAMMBI 3aHATHI BHEYpOUYHOH JIeATEIIbHOCTH o
¢u3uke «Pu3MKa B 3a/1a4aX U HIKCIEPUMEHTAX» JUISI YUAIIUXCsl 7-9-X KIacCOB SBISIOTCS:
> pa3BUTHE Yy Y4YalllUXCsl MMO3HABATEIbHBIX MHTEPECOB, MHTEUIEKTYAIIbHBIX U TBOPUECKUX
CIOCOOHOCTEH B MPOLIECCE PEeIICHHs MPAKTHUECKUX 33]a4 U CAMOCTOSTEILHOTO MPUOOpETeHUs
HOBBIX 3HAHUI;
> dbopMupoBaHHE U Pa3BUTHUE Y Yy4alIUXCAd KIIOYEBBIX KOMIIETEHIMH — ydyeOHO —
MO3HABATENIbHBIX, HHQOPMAIIMOHHO-KOMMYHUKATUBHBIX, COLHUANbHBIX, M KaK CJEJICTBUE -
KOMIIETEHIIMI JTMYHOCTHOI'O CaMOCOBEPILICHCTBOBAHMS;
> dbopMUpOBaHHE  TPEIMETHBIX W  METAlIpEeIMETHBIX  pEe3YJIbTaTOB  OOYYCHWS,
YHUBEPCATBHBIX YUCOHBIX JIEHCTBHIA.
> BOCIIMUTaHUE TBOPUYECKOI JINYHOCTH, CIIOCOOHOIN K OCBOEHHIO MEPEAOBBIX TEXHOJIOTHH U
CO3JIaHUIO CBOMX COOCTBEHHBIX Pa3pabOTOK, K BBIABIKEHUIO HOBBIX HJICH U TIPOCKTOB;
> peanuzanus AESITENbHOCTHOTO MOAXOAAa K MPEeIMETHOMY OOYYeHHIO Ha 3aHATHAX
BHEYPOUHOI1 1eATeIbHOCTHU O (PU3HKE.

OCOOECHHOCTBIO BHEYPOUHOH IESATEIBHOCTH MO (HU3UKE B pPaMKax BHEYPOUYHOU pabOTHI

ABIIIETCS TO, YTO OHA HANpaBlieHA Ha JOCTIDKEHUE OO0y4arouuMucs B Oobllel CTerneHu
JMYHOCTHBIX U METANPEIMETHBIX PE3YJIbTAaTOB.

Konuenuus kypca.

OCHOBHBIM HaNpaBJICHUEM NIPOTrPaMMBbI ABJISETCS KOMIUIEKCHBIN IMOAXO0/, HAIIPAaBJIECHHBIA Ha
JOCTIDKEHUE OOYyYaroIlMMHUCS JIMYHOCTHBIX W MeETalpelMETHBIX pPEe3yJIbTaTOB, IOJIy4yeHHE
3HaHWW, YMEHMM M HaBBIKOB B IIPOLECCE 3aHATUN BHEYPOUHOH JesITeIbHOCTH Ha 0Oasze
TEOPETHYECKOr0 MaTeprUaila, pACCMOTPEHHOTO HA YPOKAax B IIKOJIE.

Kypc «®uszuka B 3amadax M DKCIEPUMEHTax» OPHUEHTUPOBAH, MpPEXJIE BCEro, Ha
OpraHu3alMl  CaMOCTOATEIIBHOIO  IIO03HABAaTEIbHOIO  IIpoLecca U CaMOCTOATENIBHOU
IIPaKTHUYECKON AEATENBHOCTH ydamuxcs. B mporpaMMe mpeacraBiieHa CUCTEMa IMPaKTHUYECKHUX
3aJJaHUi MOCTENEeHHO BO3pacTalollel CI0XKHOCTH MO Kypcy (HM3UMKU OCHOBHOHM mikousbl. Kypc
[IPEAYCMAaTpPUBAET PELICHUE TEOPETUUECKUX U NMPAKTUYECKUX 3a/1a4 HAa OCHOBE CHUCTEMATHU3alUU
MMEIOLIETrocsl TEeOpeTHYecKoro Oaraka 3HaAHUM MO (U3MKE M MaTeMaTuKe, 3HAKOMCTBO C
OCHOBHBIMM METOJaMH peuieHus (U3NYECKUX 3a7ady, BbIPaOOTKY HAaBBIKOB pEILEHUs
HECTaHJIapTHBIX 3a/laHuH, IPOEKTUPOBAHUE U CO3TaHKe MPUOOPOB U (PU3UUYECKUX YCTPOICTB.

B mporpamme peanusyroTcsi MEXIIPEIMETHbIE CBS3UM C XHMMHEH, OHWOJIOTHEH, HCTOpHel,
JUTEepaTypoid, reorpadueil; co3garoTcsl yCIoBUS ISl aKTUBHU3AIMK TO3HABATEJILHOTO MHTEpeca
yyalxcs, pa3BUTUS WX MHTEJUIEKTYalbHBIX, TBOPUECKHX CIIOCOOHOCTEH B MPOIECCE pPEIICHUS
¢u3mueckux 3a7ad, MPHUKIATHON MPAKTHYECKOW JEATETbHOCTH M CaMOCTOATEIBHOTO
nproOpeTeHs] HOBBIX 3HAHUH.

3agaum Kypca.
Jns peanuzanuu nenei kypca Tpedyercs pelieHne KOHKPETHBIX MPaKTHYEeCKHUX 3a/1au.
OcHoBHBbIE 337]a4ul BHEYPOUHOH €ATEIbHOCTH M0 (PU3UKU:
> BBIBIEHHE WHTEPECOB, CKIOHHOCTEH, CIOCOOHOCTEH, BO3MOXKHOCTEH YydalMxcs K
pa3IMYHbIM BUJIaM AESITEIBbHOCTH;
> (GOopMHpOBaHHME NPEACTABICHUS O SABICHMAX M 3aKOHAaX OKPYXKAIOLIEro MHpA, C
KOTOPBIMH LIKOJBHUKH CTAJIKMBAIOTCS B TIOBCEHEBHON KU3HH;
> (opMHpOBaHKE MPEACTABICHUS O HAYYHOM METO/I€ TO3HAHMSI;
> pa3BUTHE MHTEpECa K MCCIIE0BATENbCKOM 1EeATEIbHOCTH;



> pa3BUTHUE OIBITA TBOPUECKOH IEATEIHLHOCTH, TBOPUECKUX CIIOCOOHOCTEIH;

> Dpa3BUTHE HABBIKOB OpraHU3allMM HAyYHOTO TpyAa, paboOThl CO CIOBapsIMH U
SHITUKJIONICUSIMU;

> CO3laHMe YCIOBUH Ui pealu3allid BO BHEYPOYHOE BpeMs TMPHOOPETEHHBIX
YHHUBEPCAJIbHBIX YUEOHBIX JACHCTBUI B yPOUHOE BpEMS;

> Dpa3BUTHE ONbITa HE(HOPMAIBHOTO OOIINEHUS, B3aUMOACWUCTBUS, COTPYAHWYECTBA; 0O
pacupeHne paMoK OOIIEHUS C COLIUYMOM.

> (OpMHUpOBaHHE HABBIKOB MOCTPOCHUsS (HU3NYCCKUX MOJEIICH M ONpeIeICHUs TPaHHIl UX
MPUMEHUMOCTH.

> COBEpIICHCTBOBAHME YMEHUU MPUMEHSTH 3HAHUS MO (DU3UKE TSI OOBSICHEHUS SBICHHIA
NPUPOJIbI, CBOWCTB BEIIECTBA, pEUICHUS (PHU3MUECKUX 3a/ad, CaMOCTOSTEIHHOTO
npuoOpETEHUS U OLICHKU HOBOM uHpopManuu (GHU3HUUECKOTO COJICPIKAHUS,
UCTIOJIb30BaHUS COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA,

> WCIIOJIb30BaHHWE MPHOOPETEHHBIX 3HAHWA W YMEHUH JUIs PEIICHHS] TPAKTHYECKUX,
YKU3HCHHBIX 33/1a4;

> BKIIOYEHHWE  YYalIUXCsi B pa3HOOOpasHyl0  JESTEIbHOCTh:  TEOPETUYECKYIO,
MPAKTUYECKYIO, aHATUTUIECKYIO, TTIOMCKOBYIO;

> BbBIpa0OTKA TMOKUX YMECHHI NMEPCHOCUTh 3HAHMS M HABBIKU HA HOBBIC (OPMBI YUeOHOMH
paboTHI;

> pa3BHTHE COOOPA3UTEIHHOCTH M OBICTPOTHI PEAKIIMU TPU PEUICHUHM HOBBIX Pa3IUIHBIX
(bU3nUeCKUX 3a/1a4, CBI3aHHBIX C MPAKTUYECKOM JACSITEITBHOCTBIO.

Metoab! 00yueHusi U popMbl OPraHU3ANMM 1eSITETbHOCTH 00yYAIOIINXCSH

Peanmmsanust mporpaMmel BHEYpOUYHOU J€ATEIbHOCTH «PH3MKa B 33a7a4aX U SKCIEPUMEHTAX)»
npearnonaraeT WHAMBUAYAIbHYIO M TPYNIOBYI paboTy o0O0ydaroluxcs, IUIAHUPOBaHHE U
IPOBE/IEHUE HCCIIE0BATEIIbCKOTO JKCIIEPUMEHTa, CaMOCTOSATENIbHBI CcOOp JaHHBIX IS
pelIeHHs MPaKTUYECKUX 3a/lad, aHalIu3 U OLEHKY IOJyYEHHBIX pe3ylbTaToB, U3rOTOBJIEHUE
nocobuii u mozenei. [IporpamMmma mpegycMaTpuBaeT HE TOJIBKO OOydYarolue W pa3BUBAIOIINE
ey, e€ peanusanus CocoOCTBYET BOCIIMTAHUIO TBOPUYECKON JINYHOCTH C aKTUBHOM JKU3HEHHOMN
no3uiueil. BbICOKMX pe3yapTaTOB MOTYT JIOCTMYb B JAHHOM CJIydyae HE TOJIBKO YUYEHUKU C
XOpolllel MIKOJIbHON YCIIEBaeMOCTbIO, HO U BCE IIeNeyCTPEeMIIEHHBIE aKTUBHbIE pedsiTa, yike
C/IeNTaBIIIME CBOU MPOGeCCHOHATBHBIN BBIOOD.

B mnavame ydeOHOro roja, oOyd4arOIUMCS NPEIJIAralOTCs TEMbl JUISI TPOEKTHO —
MCCIIEIOBATENbCKON JeaTenbHOCTH. OOydaroniuecss oOBEIUHSAIOTCS B TPYNIBI WM PabOTarOT
CaMOCTOSITENIbHO HaJl MMPOEKTOM B T€UeHHE Y4eOHOTO rofa, Mojydas KOHCYJIbTAllUU YUUTENs U
UMesl BO3MOXKHOCTb OOCYIUTh MPOMEXYTOUHBIE pPE3yJbTaThl B TPYIIE HAa EXKEHEICIbHBIX
3aHATHUAX. B pamkax eXeHeleNnbHBIX 3aHATUN oOydaromuecs IUTAaHUPYIOT SKCIIEPUMEHTHI,
NPOBOAAT MX, OOCYKIAIOT pe3yJbTaThl, pPEIIalOT SKCIEpUMEHTANIbHbIE 3aJaHMsl, 3aJa4u
pa3InyYHbIX (OPM U THUIIOB.

I[lnanupyemsble pe3y/ibTaThl.

ZIOCTI/I)KCHI/Ie IIaHUPYEMBIX PE3YIIBTATOB B OCHOBHOH IIIKOJIE OPOHUCXOJUT B KOMIIJICKCE
UCTIOJIb30BaHUS  YETHIPEX MEKIUCUUIUIMHAPHBIX y4eOHBIX mporpamMMm («PopmupoBaHue
YHUBEPCAITBHBIX YUEOHBIX AeHCTBUIY, «@opMupoBanue MK T-KOMIIETEHTHOCTH 00yYaIOmuXxcs,
«OCHOBBI y4eOHO-HCCIICIOBATEIHCKOH W TPOEKTHOM AeSITeNbHOCTH», «OCHOBBI CMBICIOBOTO



YTeHUsI U pabOTHI C TEKCTOM») W YUEOHBIX MPOrpaMMbI MO BCEM IMpEAMETaM, B TOM YHCIE 10

dusuke.

[Tocne w3yueHHWss TpOrpaMMbl BHEYPOYHOH JesTenbHOCTH «®Du3uKa B 3a7adax H

IKCIEPUMEHTAX» 00yUarOIIUECS:

» CHCTEMAaTHU3HPYIOT TEOPETHYECKHUE 3HAHMA W YMCHHS [0 PEIICHHIO CTaHIAapTHBIX,
HECTAHJAPTHBIX,  TEXHUYECKHUX M OJUMITHATHBIX 3314 Pa3IMIHBIMUA METO/IaMHU.

» BBIPaOOTAIOT MHIUBUAYAIbHBIA CTHIIb PEIICHUS (PU3MUECKUX 3a7ad.

» COBEpIICHCTBYIOT yMEHHUSI Ha MPAaKTHKE TI0Jb30BaThCS MPUOOpPaMH, MPOBOJIUTH
u3MepeHus (U3MUYECKUX BEIMYUH (ONMpEeAeNsTh IEHY JMEJCHHs, CHHUMATh IMOKa3aHHS,
coOJTII01aTh MpaBUJIa TEXHUKNA O€30ITaCHOCTH).

» Haydatcs IMOJIb30BaThCs MPUOOPAMH, C KOTOPHIMU HE CTAJIKUBAIOTCS HA YPOKaX (U3UKU
B OCHOBHOM IIIKOJIE;

» pa3paboTaloT W CKOHCTPYUPYIOT NMPHOOPHI M MOJEIH JUIsS TOCIEAyIoIeld padoThl B
kabuHeTe Ppu3nKu.

» COBCPIICHCTBYIOT HAaBBIKM IMHMCHMEHHOW W YCTHOH pe4Yd B TMPOIECCe HAIMMCAHUS
UCCIIEIOBATEIBCKUX Pa0OT, HHCTPYKIUN K BBITIOJTHEHHBIM MOJECISAM W MpHOOpam, npu
BBICTYIUICHUSX Ha HAYYHO — MTPAKTUICCKUX KOH(PEPEHIIUAX Pa3IMIHBIX YPOBHEH.

» ONpenelsT JajbHEWIIee HAlpaBICHUEe Pa3BUTHS CBOMX CIOCOOHOCTEH, cepy HaydHBIX
WHTEPECOB, OMPEIEISITCS C BHIOOPOM JIaimbHEHIIero 00pa30BaTEIILHOTO MapIipyTa,
nanpHeimero npoduist o0ydeHusl B CTapIiei IKoe.

Ilpeomemmnvimu pesynomamamu porpaMMbl BHEYPOUHOU J1€ATENBHOCTH SIBIISIFOTCS:

> YMEHHE TOJIb30BaThCAd METOJaMH HAy4yHOTO T[O3HAHUSA, TMPOBOJUTH HAOIIOJACHHUS,
IJIAHUPOBATH M MPOBOJIMTH SKCIIEPUMEHTHI, 00pa0daThIBaTh Pe3yIbTaThl U3MEPCHHIA,

> HAYyYUTHCS  TOJNB30BAThCSI M3MEPUTENBHBIMH  MpuOopamMu  (BEChbl, JTUHAMOMETD,
TEPMOMETpP), COOUpPATh HECIIOXKHBIE OSKCICPUMEHTAIBHBIE YCTAHOBKU JUIS  MPOBEICHUS
MPOCTEUIIINX OIBITOB;

> pa3BUTHE SJIEMEHTOB TEOPETUYECKOTO MBIIUICHHUS Ha OCHOBE (OPMHUPOBAHUS YMEHUUN
yCTaHaBNUBaTh (DaKThI, BBIACNATH TJIABHOE B HW3Y4aeMOM SIBJICHHH, BBISBISATh NPUYUHHO-
CJICJICTBEHHBIC CBS3M MEKIY BEITUYHHAMHU, KOTOPBIC €r0 XapaKTePU3YIOT, BBIIBUTATH THIIOTE3HI,
(hopmynupoBaTh BHIBOJIBL;

> pa3BUTHE KOMMYHHUKATHBHBIX YMEHUH: JOKIIAJbIBaTh O pe3ylbTaTax JKCIEPHUMEHTA,
KpaTKO W TOYHO OTBEYATh HAa BOMPOCHI, HCIOJNH30BaTh CHPABOYHYIO JIUTEPATYpPy U APYTUE
HMCTOYHUKU WH(POPMAITUH.

Memanpeomemuvimu pezyibmamamu TPOTPAMMBbI BHEYPOUYHOU JesTenbHOCTH «Du3nka B
3a/1auax v SKCIEPUMEHTAX» SBIISIOTCS:

> OBJIaJICHUE HaBBIKAMU CaMOCTOSITENILHOTO MPUOOPETeHUs HOBBIX 3HAHHM, OpraHHU3aAINH
yueOHOIM JeATeNbHOCTH, IIOCTAHOBKM 1€, IUTAaHUPOBAHHS, CAMOKOHTPOINS U OLEHKHU
pEe3ybTAaTOB CBOEH JACATEIHHOCTH, YMEHUSIMH TPEIBHUACTh BO3MOJKHBIE PE3yJIbTAaThl CBOUX
JICCTBUI;

> MPUOOPETEHUE OIBbITA CAMOCTOSATEIHHOIO IMOWCKA aHAIW3a W OTOOpa HHQOpPMAIUH C
WCIIOJIb30BAaHUEM PA3UYHBIX HMCTOYHHKOB W HOBBIX HWH(POPMAIIMOHHBIX TEXHOJOTUH IS
pELIeHUS HKCIIEPUMEHTAIbHBIX 3a/1a4;

> dbopMHUpOBaHHE YMEHUM pabOTaTh B TPYIIE C BHINOJHEHHEM Pa3IMYHBIX COIUATBHBIX
pOJIeH, IPEACTABIISTh M OTCTAWBATh CBOM B3IJISIBI 1 YOSKICHHS, BECTH JTUCKYCCHIO;



> OBJIAZICHUC SKCIICPUMCHTAJIIbHBIMU MCTOAaMU PCILICHUA 3ada4.

Juunocmuvimu pe3yiomamamu 11porpaMmbl BHeyquHOﬁ ACATCIIbHOCTH «Pus3nka B 3aJadax "
SKCIICPUMCHTAX» ABJISAIOTCA:

> c(OPMHPOBAHHOCTh [O3HABATENIBHBIX HHTEPECOB, HMHTEIJICKTYAJIBHBIX M TBOPUYECKUX
CHOCOOHOCTEH yuamuxcs;

> CaMOCTOSITEJIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUUECKUX YMEHUH;

> npuoOpeTeHne yMEHHsl CTaBUTh Iiepel coO0Oi TO3HaBaTeNbHBIC LEJNH, BBIJIBUraTh

THIIOTE3BI, I0Ka3bIBATh COOCTBEHHYIO TOUKY 3PCHHS;
> HPHOOPETEHUE MOJIOKUTEILHOTO YMOIIMOHATIBHOIO OTHOILCHUS K OKPYXKAIOLICH pHupojie
U caMoMy ce0e KaK 4YaCTHU IPUPOIBI.

Cnoco0bl OIeHKH YPOBHS I0CTHKEHHUA 00y4al0IIUXCS

KadecTBO MOArOTOBIEHHOCTH YYaIMXCsl OMPEAEseTCs KaueCTBOM BBINOJHEHHBIX MMU PadoOT.
KpureprieM OIIEHKM B JaHHOM Ciydae SBISETCS CTENEeHb OBJAJCHHS HaBBIKAMH pPabOTHl,
CaMOCTOSITENIFHOCTh W 3aKOHYEHHOCTh pPalOThI, THIATEIBHOCTh OSKCIIEPHMEHTa, HAYYHOCTh
IpeJ1araeMoro peuieHus npoodaemMbl, BHEIIHUN BUJl M Ka4ecTBO paboThl MprOopa UM MOJEIH,
COOTBETCTBHUE HUCCIIEA0BATEIBCKOIM paboThl TpeOyeMbIM HOpMaM U TpaBUiIaM 0(pOpMIICHHUS.
[ToompurensHoil  GopMoil OLEHKM Tpyna Yydaluxcs sBISETCS JIeMOHCTpanus pador,
BBITTOJIHEHHBIX YYAIIMMHUCS M BBICTYIUICHHE C pe3yIbTaTaMH MCCIIEAOBAHUNA TIepe pa3InIHbIMU
ayquropusMu (B Kjlacce, B CTAapIIMX M MIQAUIMX Kjaccax, YYUTEIsIMH, IeAaroramu
JIOTIOTHUTEIBHOTO 00pa30BaHusl) BHYTPY TMMHA3UH.

PaGota ¢ yueOHBIM MaTepHaioM pa3HOOOpa3HBIX (OPM JAeT BO3MOXKHOCTb KaXIOMY HX
yUYaIIUXCsl POSIBUTH CBOM CIIOCOOHOCTH (B 00J1aCTH CHCTEMaTH3AIMH TEOPETHYECKUX 3HAHUM, B
00J1aCTH pelIeHusl CTaHAAPTHBIX 3aJa4, B 00JIACTH pelleHHs] HeCTaHJapTHBIX 3a/1a4, B 001acTH
uccleioBaTeabCcko paboTel M T.1.). CuTyanuu ycrexa, CO3JaloUIMe MOJOXKUTEIbHYIO
MOTHBAIIMIO K JICITEIBHOCTH, SIBIISIIOTCS BAXKHBIM (PAKTOPOM pa3BUTHS TBOPYECKUX U
MI03HABATENBHBIX CIIOCOOHOCTEN yUYaruXcsl.

Conep:kaHue N3y4aeMoro Kypca B 7 Kjiacce

IlepBoHayajibHbIEe CBeleHMsI O CTpoeHMH BemecrBa. (74acoB). lleHa neneHus
u3MepuTenpHoro npubopa. OmnpeneneHue LEHbl JAEICHUS W3MEPUTEIBHOrO  IMJIMHIPA.
OmnpeneneHue TeOMETPUYECKUX pPa3MEPOB Tena. V3roToBieHHME H3MEPUTENBHOIO IMIMHIPA.
N3mepenne temriepatypsl Tena. M3zmepenne pasmepoB Manelx Ten. M3mepeHne TONIIMHBI JINCTa
Oymaru.

B3aumopeiictBue Tes. (12gacoB) M3Mepenune ckopoctu ABWKEHHS Tena. M3MepeHne Macchl
TeJla HenmpaBWIbHON (opmbl. M3MepeHue IUIOTHOCTH TBepaoro Ttena. M3mepenue oObema
nycTtoTel. MccnenoBaHue 3aBUCHMOCTH CHIIBI TSDKECTH OT Macchl Tena. OmnpenerneHre Macchl U
Beca Bo3ayxa. CIIOKEHWE CWJ, HalpaBJIEHHBIX II0 OJHOM MNpsMon. M3MmepeHHe KecTKocTh
npyxuHbl. M3mepenne kordduimenTa cuiibl TpeHUs CKOJIbKeHus. Perienne 3aaau.

JaBienue. JlaBjienne »uaKocTed u razos. (74acoB) VccnegoBanue 3aBUCUMOCTH JaBJICHUS
OT IUIOIIAaaM MOBEepXHOCTH. OmpenesieHHe AaBICHUS TBEPIOTO Teja. Beluncinenue cuibl, ¢
KOTOpOM arMocdepa aBUT Ha MOBEPXHOCTh cTosia. OmpeneneHne Macchl Telna, MIaBalollero B
Bosie. OnpezeneHne MIOTHOCTUA TBepaoro tena. OmnpenencHue odbeMa Kycka jbaa. M3ydeHue
yCIIOBHMS IUIaBaHus Tel. Pemrenne 3amay.



Padora u momHocThb. JHeprus. (8uyacoB) Brruncienue paboThl M MOITHOCTH, pa3BUBAaeMOM
YYEHHMKOM Ipu noabeMe ¢ 1 Ha 3 atax. Onpenenenue BeiUrpsia B cuiie. Haxoxaenue nentpa
TSOKECTH  TIOCKOM  ¢urypel.  Borumcnenne KIIJ nHakmonHoit miockoctH. M3mepeHwue

KMHETUYECKOU 3Heprun. MzmepeHnue noreHuanbHoi sHepruu. Pemenue 3aaay.

TemaTnyeckoe IVIAaHMPOBAHUE 3AHATHH 7 KJIacc.

Ne Tema ypoxka KonunuecTBo yacos

IlepBoHaya/IbHbIE CBeIeHNsI 0 CTPOeHUM BemecTBa (7 1)

1 BBoanoe 3ansaTue. MTHCTpyKTax 110 OXpaHe TpyAa Ha YpOKax. 1

2 OkcnepuMeHTaibHas padbota Ne 1 «OmnpeneneHue eHb! AeTCHUS 1
Pa3IUYHbIX IPUOOPOB»

3 DxcrniepuMeHTanbHas padorta Ne 2 «OmnpeneneHue reoMeTpUIECKUX 1
pa3MepoB Tem»

4 H3roroBieHre U3MEepUTENBHOTO IIMINHIPA 1

5 OkcnepuMeHTalbHast padora Ne 3 «3mepeHue Temneparypsl TEI» 1

6 OkcnepuMeHTalbHast padora Ne 4 «3mepeHne pa3MepoB MaIbIX TEI» 1

7 OkcnepuMmeHTanbHas padora Ne 5 «M3mepeHue TONLKHBI TUCTa 1
Oymarm»
B3anmopeiicreue e (12 1)

8 OkcnepuMeHTanbHast padora Ne 6 «M3MepeHne CKOpOCTH IBUKEHUS 1
TE»

9 Pemenue 3ana4y Ha TeMy «CKOpPOCTb PaBHOMEPHOTO JBUKCHUSI 1

10 OxcnepumeHTanbHas padota Ne7 «3Mepenune macchl 1 Kamim BOJIbI» 1

11 OkcnepuMmeHTalbHas padora Ne 8 «3mepeHne I0THOCTH KycKa 1
caxapa»

12 OkcnepuMeHTanbHass padorta Ne 9 «M3mepeHue IUIOTHOCTH 1
XO035HCTBEHHOTO MbIJIa»

13 Pemenue 3ana4 Ha Temy «llmoTHOCTE BemecTBa» 1

14 OkcnepuMeHTanbHast padora Ne 10 «ccnenoBanue 3aBUCUMOCTH 1
CHJIBI TSDKECTH OT MacChl TEJIa»

15 OkcnepuMenTanbHast padora Ne 11 «Onpenenenue Macchl U Beca 1
BO3/lyXa B KOMHATE»

16 OxcnepumeHTanbHas padota Ne 12 «CrnoxkeHue cuit, HarpaBlIeHHbBIX 1
110 OJHOM MPSIMOM»

17 OxcnepumeHTanbHas padota Ne 13 «3mepenne KecTKOCTH 1
TIPY>KAHBD»

18 OkcnepuMeHTanbHasg pabota Ne 14 «M3mepenue kosddunmenta 1
CHJIBI TPEHUS CKOJIbKEHHUSI

19 Pemenue 3anay Ha Temy «Cuna TpeHUS» 1

JaBaenue. /laBjieHre TBepAbIX TeJl, dKHAKOCTeH 1 ra3os. (7 4)

20 OkcnepuMeHTanbHass padora Ne 15 «lMccnenoBanue 3aBUCUMOCTH 1
JaBJICHUS OT IJIOLIAAH MOBEPXHOCTU»

21 OkcnepuMeHTanbHass pabdora Ne 16 «OmpeneneHue maBIICHHS 1

MUIMHAPHUYICCKOI'O TCJIa»




N o gk

22 OkcnepuMeHTanbHast padota Ne 17 «BwlunciaeHue Cuibl, ¢ KOTOpOH 1
aTMoc(epa JaBUT Ha IOBEPXHOCTb CTOJIA»

23 OkcniepuMmeHTanbHass padota Ne 18 «Ompenenenue macchl Tena, 1
IUTABAIOIIETO B BOJIEY

24 OkcniepuMmeHTaNbHAs pabora Ne 19 «Onpenenenue mioTHOCTH 1
TBEPJOTO TeJa

25 Penrenue kauecTBeHHBIX 3a/1a4 Ha TeMy «lLiiaBanue Tem» 1

26 OkcnepuMeHTanbHas padora Ne 20 "M3yueHue ycaoBU TUIaBaHUS 1
Ten"

PaGora u MomHOCTDH. DHeprusd. (8 4)

27 DkcniepuMeHTalIbHAs padota Ne 22 «BeraucieHrne MOIITHOCTH 1
pa3BUBaeMOH IIKOJIBHUKOM IpU NoabeMe ¢ 1 Ha 3 aTax»
28 OkcniepuMeHTanbHast pabora Ne 23 «OrmpeneneHue BBIUTPHIIIA B 1
CuJIe, KOTOPBIN JTaeT MOABMXKHBIA U HETTOABUKHBIA OJI0K»
29 Pemenwue 3ana4 Ha Temy «Pabota. MOIIHOCTE» 1
30 OkcniepumenTanbHas pabora Ne 24 «Beraucnenne KI1J] HaknoHHOM 1
TIJIOCKOCTHY
31 DkcrniepuMeHTalbHas padota Ne 25 «3mepeHne KHHETHUECKOH 1
DHEPTUU TeIay
32 Pemenue 3ana4 Ha Temy «KuHeTHueckast SHEpPTUsD 1
33 Pemenue 3anay Ha Temy «lloTeHnanbHast SHEPTU» 1
34 Peseps 1

NudopmanuonHo — meronnueckoe odecrnedeHue

BreypouHast 1eaTenbHOCTh MIKOIBHUKOB. MeTOIMYeCKHil KOHCTPYKTOP: TOCOOUe I YUUTeNst/
J.B. I'puropses, [1.B. Ctrenanos. — M.: [Ipocsemienue, 2011. — 223 c. -. (CtangapTsl BTOPOTO
MTOKOJICHUS ).

Bueypounass nedarenbHOCTb. IIpumepHBI IIaH BHEYPOYHOM JEATEIBHOCTH B OCHOBHOM
mikose: mocobue s yaurens/. B.I1. Crenanos, J[.B. I'puropses — M.: [Ipocsemenue, 2014. —
200 c. -. (CtangapThl BTOPOrO MOKOJIEHUS).

denepanbHblii TOCYAApCTBEHHBIM CTaHIapT oOIero oOpa3oBaHHs BTOPOrO TMOKOJICHUS:
nesaTenbHOCTHBIN moaxon [Teker]: meronuueckue pekomenganuu. B 3 4. Yacts 1/
C.B.AnannueBa; mnon o6m. Pen. T.®.Ecenkosoit, B.B. 3apyOunoii, aBr. Bcrym. Crt. B.B.
3apyouna — YabsHosck: YUIIKITPO, 2010. — 84 c.

3anumarenpHas pusuka. [lepensman S.U. — M. : Hayka, 1972.

3anumarenpHbIe onbITH 10 dusuke. ['opes JI.A. — M. : TIpocsemenue, 1977.

Xouy ObITh Kynubunsim. Onbmanckuit 1.1. — M. : PUL] MK/, 2002.

@dwuszuka s yBrnedeHHbIX. Kubampuenko A.f., Kubampuenko W.A.— PoctoB  w//l.
«Denunkcy, 2005.

Kak crarp ydyenbiM. 3aHsTHs 1o ¢HU3UKe JUIs cTapiuekigaccHukoB. A.B. Xyropckui, JI.H.
Xyropckuit, 1.C. Macnos. — M. : 'mo6Gyc, 2008.
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®poHTanpHbIE JabOpaTOpHbIE 3aHATHA To (u3uke B 7-11 kmaccax oOmieoOpa3oBaTeIbHBIX
yupexxnenuid: Kuaura mis yuwmrens./mon pea. B.A. bypoa, I'.I. Hukudoposa. — M. :
[Ipocsemenue, 1996.
Hayunsle pazBnedenus B o0nactu ¢pusuku u xumuu. I'. Tuccannpe. / Ilep. FO.I'oruapos. — M.
: Teppa- Kawxnsrii kiry0o, CI16., 2009 (Mup BokpyT Hac).

denepanbHbIl TOCYAApCTBEHHBIM 00pa30BaTeIbHBIN CTaHAAPT [DJIEKTPOHHBIN pecypc]. —

Pexxum noctyna: http://standart.edu/catalog.aspx?Catalog=227

Caiir MunucrepcTBa odpazoBanus U Hayku Poccuiickoit deneparun// opuimaabHbIi CalT. —

Pexxum moctyna: http://muno6pHayku.pd/

Metoauueckast cimyx6a. M3natensctBo «bMHOM. JlaGopaTtopust 3HaHMi?» [DIEeKTpOHHBIN

pecypc]. — Pexxum nocryma: http://metodist.lbz.ru/
Urposas nmporpamma Ha aucke «J[pakoria u 3anumarenbHas Gusuka» [DIeKTpoHHBIH pecypc].
— Pexxum nocryna: http:// www.media 2000.ru//

Pa3BuBaromue 31eKTpOHHBIE UTPBI «YMHUKH — M3y4aeM IJIaHeTy» [DIeKTPOHHBINA pecypc]. —

Pexxum poctyma: http:// www.russobit-m.ru//

Asropckas mactepckas (http://metodist.1bz.ru).

AnroputMmsl pemeHus 3aaa4 mo ¢usuke: festivai.lseptember.ru/articles/310656

Ouzuka g yBieueHHbIX. Kubampuenko A.S., Kubampuenko WM.A.— PoctroB w/l. :
«Denunxcy, 2005.

Kak crarp yuensiM. 3anstust no ¢pusnke Juist crapuiekiaccHukoB. A.B. XyTtopckuid,

JL.H. Xytopckuii, 1.C. Macnos. — M. : ['moGyc, 2008.
®poHTanpHbIE JIA00paTOpHBIC 3aHATHA 0 (u3uke B 7-11 kimaccax 061meoOpa3zoBaTeIbHBIX

yupexnenuit: Kaura mns yuurens./mon pea. B.A. byposa, I'.I. Hukudoposa. — M.:
[Tpoceemnienue, 1996.

denepanbHbIi rocy1apCcTBEHHBINH 00pa3oBaTeIbHbIN cTaHAapT [DNEeKTpOHHBIA pecypc]. —
Pexxum noctyna: http://standart.edu/catalog.aspx?Catalog=227

Caiit MunucrepcTBa obpa3oBanus U Hayku Poccuiickoit @denepaunn// opunnanbHbIA CaiT.

— Pexxum moctyna: http://munobpuayku.pd/

MeTtonuyeckas ciayxoa. W3 natenbcTBO «BMMHOM.  JlaGoparopus
3HaHu» [DnekTpoHHbBIN pecypc]. — Pexxum moctyma: http://metodist.lbz.ru/

Wrposast mporpamma Ha aucke «J[pakomia W 3aHuMatenbHas (Gu3nKay [DIEKTPOHHBIH
pecypc]. — Pexxum pocryma: http://www.media2000.ru

Pa3BI/IBaIOH_[I/Ie SJICKTPOHHBIC UT'PbI «YMHUKHT — HU3y4dacM IUIaHCTY» [3HeKTp0HHBII>'I pecypc].
— Pexxum nmocryna: http://www.russobit-m.ru

ABropckas macrepckas (http://metodist.Ibz.ru).
AnropuTMBI pereHuns 3a1a4 no ¢usmke: http://festivai.lseptember.ru/articles/310656
dopmupoBanue YMEHHIA y4Jammxcsi ~ pemarb dusnueckue 3agayu:

http://revolution.allbest.ru/physics/0000885



http://standart.edu/catalog.aspx?Catalog=227
http://standart.edu/catalog.aspx?Catalog=227
http://standart.edu/catalog.aspx?Catalog=227
http://metodist.lbz.ru/
http://metodist.lbz.ru/
http://metodist.lbz.ru/
http://www.russobit-m.ru/
http://www.russobit-m.ru/
http://www.russobit-m.ru/
http://www.russobit-m.ru/
http://standart.edu/catalog.aspx?Catalog=227
http://standart.edu/catalog.aspx?Catalog=227
http://standart.edu/catalog.aspx?Catalog=227
http://metodist.lbz.ru/
http://metodist.lbz.ru/
http://metodist.lbz.ru/
http://www.media2000.ru/
http://www.media2000.ru/
http://www.media2000.ru/
http://www.russobit-m.ru/
http://www.russobit-m.ru/
http://www.russobit-m.ru/
http://www.russobit-m.ru/
http://www.russobit-m.ru/
http://metodist.lbz.ru/
http://metodist.lbz.ru/
http://metodist.lbz.ru/
http://festivai.1september.ru/articles/310656
http://festivai.1september.ru/articles/310656
http://festivai.1september.ru/articles/310656
http://revolution.allbest.ru/physics/0000885
http://revolution.allbest.ru/physics/0000885

