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IHosicHUTEeNLHAA 3aNIUCKA

[Tocnennue ToABI y yJamuxcss HAOMIOAaeTCs HU3Kass MOTHUBAIUS U3yUYCHHUSI
CCTeCTBCHHOHAYYHBIX JUCIMIUIMH M, KaK CJIEJCTBHE, TNaJCHUE KadyecTBa
obOpaszoBanus. IludpoBoe yuebHOE 00OpyIOBAaHWE TIO3BOJISICT  YYAIIHMCS
O3HAKOMHTBCS C COBPEMCHHBIMH METOJAMH HWCCIICIOBAHMS, NMPHUMCHICMBIMU B
HayKe, a YYUTEII0 — IMPUMEHATh HAa TNPAKTHKE COBPEMCHHBIC ITEearormyecKue
TexHosorud. [loaToMy TIaBHOW cocTaBistonieir koMmiuiekta  «llIkombHOTO
KBanToprymay SBIISIOTCS IU(POBBIC JTaA0OpaTOPHUH.

DKCIEpUMEHT SIBJISIETCA UCTOYHUKOM 3HAHUM M KPUTEPHUEM UX UCTHUHHOCTH
B Hayke. KoHuenims coBpeMeHHOro oopa3oBaHusi Opa3yMeBaeT, YTO B yUEOHOM
OKCIEPUMEHTE  BEAYLIYI0  pOjib  JOJDKEH  3aHATh  CAaMOCTOSITENIbHBIN
UCCIIEI0BATENbCKUN YUYEHUYECKUHN DKCIIEPUMEHT. CoBpeMeHHbIE
HKCIIEPUMEHTAJIbHBIE MCCIEIOBaHUA MO (PU3MUKE YK€ TPYAHO IMPEACTAaBUTH O€3
UCTIONB30BaHUSI HE TOJIbKO AQHAJIOTOBBIX, HO W HH(PPOBBIX H3MEPHUTEIHHBIX
npudopoB. B dDenepasbHOM TrocylapCTBEHHOM 00pa30BaTEeIbHOM CTaHAApTe
(manee — ®I'OC) nponucaHo, YTO OJHUM U3 YHUBEPCAIBHBIX YUEOHBIX JIEHCTBHIMA
(manee — VYVY]JI), npuoOpeTaemblX y4YalUMHUCS, JOJDKHO CTaTb YMEHHE
«TIPOBENICHUS OIBITOB, MPOCTBIX SKCIEPUMEHTAIBHBIX MCCIEAOBAHUM, MPSAMBIX U
KOCBEHHBIX HU3MEPEHMH C HCIOJb30BAaHHMEM AHAJNOTOBBIX M IU(PPOBBIX
U3MEPUTETLHBIX MPUOOPOBY». YUEOHBIN SKCIEPUMEHT O (PU3UKE, TPOBOJUMBIIN Ha
TPaIuIIMOHHOM 00OpyAoBaHUU (0e3 mpuMeHeHus U(POBBIX J1abopaTopuii), He
MOXET B MOJHOM Mepe oOecneunTh pelieHue BceX 00pa3oBaTeNbHBIX 3a/ad B
coBpeMeHHOU miKoje. C moMouipio HU(PpPOBOM Ja0OPATOPUU MOMKHO MPOBOAUTH
JUINTEIbHBIA SKCIIEPUMEHT Ja)ke B OTCYTCTBHM 3KcrnepuMeHTaTtopa. [lpu sTom
u3MepseMble  JIaHHBIE M Pe3yJbTaThl HMX  00pabOTKH  OTOOpaKarOTCs
HEIMOCPECTBEHHO Ha KpaHe KOMIBIOTEpa.

[Iporpamma pa3zpabotana juist yaeHUKOB 9 kiacca, 1 yac B Henento, 34 yaca
B T'O/I.

[IporpamMma pa3zpaboTaHa B COOTBETCTBHM C TpeOoBaHUSAMHU DenepanbHOro
rOCyJapCTBEHHOT0  00pa3oBaTEIbHOIO  CTaHAAapTa  OCHOBHOTO  OOUIETro
oOpa3oBaHUs, B COOTBETCTBHUM C pabodeil NporpaMMol BOCIUTAHHUSA, IIAHOM
BHEYpouHOU nestenbHocTH MAOY COL Ne 2.

Hear kypca BHeypouHO#l AesiTeibHOcTH: [lOBBIIEHHE KadecTBAa OOy4EHUS
4yepe3 YCWICHNE 3aMHTEPECOBAHHOCTH YYAIUXCS TIPU U3YYCHUH (DU3UKH



3agaun:

1) oBnazeTp METOAAMM HAyYHOTO MO3HAHMS U METOAAMH UCCIIEOBAaHUS OObEKTOB
U SIBIICHUN IPUPOIBL;

2) chopmupoBath y 00ydJarOIIMXCS YMEHHsI HAOIIONATh TPUPOIHBIC SBICHUS U
BBITIOJHSTH OMBITHI, JTA00paTOpPHBIE pabOTHl U IKCIIEPUMEHTAIbHBIE UCCIEIOBAHUS
C MCTIOJIb30BaHUEM IHU(PPOBBIX J1abopaTopuii

3)  pa3BUTHE MBIUUICHUS, MPEXKIE BCEro, U (OPMUPOBAHUE CHCTEMHOIO
MBILUIEHUS, TOAr0TOBKY K OI'D 1o ¢pusuke

4) noHMMaHHE OOYYarOUIMMHCS OTJIMYMM HAy4YHBIX JTAHHBIX OT HENPOBEPEHHOU
uHpopMaluuy, LHEHHOCTM  HAyKM [ yJOBJIETBOPEHMS OBITOBBIX,
IIPOU3BOJICTBEHHBIX U KYJIbTYPHBIX TOTPEOHOCTEN YeIOBEKA.

B npouecce (opmupoBaHHs SKCIEPUMEHTAIbHBIX YMEHUN MO (U3UKE
yYAIIMKACA YYHUTCS TMPEACTaBIATh UHGOpMAIUI0 00 HCCIEAOBAaHUM B YETBIPEX
BUJIAX:

* B BepOaJbHOM: ONMCHIBATh 3KCIEPUMEHT, CO37aBaTh CJIOBECHYIO MOJIENb
HKCIEPUMEHTA, (PUKCUPOBATh BHUMAHUE HA U3MEPAEMbIX (PU3NUYECKUX BEIUYUHAX,
TEPMUHOJIOTHH;

* B TAOJIMYHOM: 3AMOJHATH TAOJUIIBI JAHHBIX, JISKAIIUX B OCHOBE MOCTPOCHHS
rpagukoB (OpU ATOM Yy Yy4YallMXCAd BO3HHUKAET IEPBHUYHOE IPEJCTABICHUE O
MacmTabax BeJIMYMH);

* B rpa)MyecKkoM: CTPOUTH T'pa@uKy MO TAOIWYHBIM JAHHBIM, YTO IO3BOJISIET
NEPENUTH K BBIABIXKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTU MEXYy (PU3NUECKUMU
BEJIMYMHAMU (TP 3TOM YYHUTENb MOKAa3bIBAaCT MPEUMYLIECTBO B BHU3YyaJU3aluU
3aBHCHUMOCTEN MEXIy BEJIMUYNHAMU, HATJISIIHOCTh U MHOTOMEPHOCTb);

* B AaHAJIUTUYECKOM (B BHJE MATEMATHYECKUX YpaBHEHUMN): MPUBOAMTH
MaTEMaTUYECKOE OMHCAHUE B3aUMOCBS3U (DU3UUYECKUX BEIMYHUH, MAaTEMAaTUYECKOE
000011IeHHE MTOTYYEHHBIX PE3YJIHTATOB.

@opMbl OpraHu3anum JesiTeJJbLHOCTH — YU4eOHBIC UCCIEA0BaHMs, TaOOpaTOPHbIE
MPAKTUKYMbI, TIPAKTUKYMBI TI0 PEIICHUIO 3a/Jad, TPyNmoBas M IMapHas padora,
3alUTa MUHU-TIPOEKTOB

COJIEP’KAHUE (34 4aca)

TEMA 1. KHHEMATHUKA -7 YACOB.

CoocoOnl  omucaHus MexXxaHMdeckoro BmwxkeHus. Cucrema orcyera.
[IpsamonuneriHoe nBWKeHUE. lIpsAMOIMHENHOE paBHOMEPHOE JBUXKEHUE 10
mIockocTu. lIlepemenmieHrne W CKOPOCTH IIPU PABHOMEPHOM IIPSAMOJIIMHEHHOM



JBH>)KEHUM IO TUIOCKOCTH. OTHOCUTENBHOCTh ABWKEHHUS. CIOKEHUE IBUKEHUU.
[IpuHIMIT HE3ABUCUMOCTH IBUKCHU M.

KpuBonuneitHoe nBwkenue. [[BrkeHue Tema, OpPOIIEHHOTO TOJ YIJIOM K
TOpHU30HTY. PaBHOMEpPHOE JIBMKEHHE MO OKPYKHOCTH. YIIIOBasi CKOpoCTh. [lepuon
1 yactora BpauieHusa. CKOpOCTh U YCKOPEHHE MPH PABHOMEPHOM [IBHKEHUU 10
OKPY>KHOCTH.

JlabopamopHhwvie pabomui:

N3yuyenue nBr>xeHusi CBOOOIHO MaJaroIIero Tena.

N3ydeHne IBUKEHHS IO OKPY>KHOCTH.

IIpumepHvle membl NPOEKMHBIX U UCCLE008AMENLCKUX pAOOM.:

OnpeneneHue CKOPOCTH PABHOMEPHOTO JBUXKEHHUS MPU HCIOIH30BAHUU
TpeHaxepa «OeroBast TOPOXKKay.

Hcrtopuueckass peKOHCTPYKLMS ONBITOB lamnies 1o  OIpeaeiIeHUIO
YCKOpPEHUsI CBOOOHOTO IMaICHUs TE.

[TpunHIUnBE pabOTH TPUOOPOB JJIST U3MEPEHUSI CKOPOCTEN U YCKOPEHHI.

[IpumeneHnue cBOOOIHOTO MaICHUS AJISI U3MEPEHUS PEAKIIUU YETIOBEKA.

Dopmbl opeanuzayuu oesimenbHOCuU — KJIACCHO-YPOYHas,
periaMeHTHpOBaHHas TUCKYCCHsl, paboTa B MaJIbIX TPyMIax

Buowi desmenvHocmu — uTeHue U OOCYXKJIEHHE TEKCTa CTaTed MHTEPHET-
cailToB, 0OCyX/I€HHE JOKJIaJ0B M MpEe3eHTalUi, COCTaBJICHHE U pelIeHuE 3ajad,
o0CyXJIeHHE CIIOCOO0B PEIICHUS

TEMA 2. JUHAMMKA - 8 YACOB.

Nuepunansaeie cucteMbl orcuera. Cuna. 3akoHsl HeroToHa. J[BHkeHuUe Tena
NOJT IEMCTBUEM HECKOJIbKUX CHII. JIBH)KEHHE CHUCTEMBbI CBSI3aHHBIX Tel. JMHamuka
PaBHOMEPHOTO ABMKEHUSI MaTepUabHON TOUKHU MO OKPY>KHOCTH.

Kmaccel  cwil.  3akoH BCEMHMpPHOIO TATOTEHHs. [IBMKEHWE IUIAHET.
HckycctBennble  cnyTHUKWA. ConHeuHas — cucrema. Mcropus — pa3BUTHSA
npeacTtasiaeHuid o Beenennoit. Ctpoenue u sBomtonns BeeneHHoi.

JlabopamopHvie pabomul:

N3mepenne Macchl Tela ¢ UCIOJIb30BAHUEM BEKTOPHOTO PA3I0KEHUS CUJIBIL.

N3yyeHne KUHEMAaTWMKd W JIMHAMHUKU PABHOYCKOPEHHOIO JBHKEHHUs (Ha
npuMepe MalMHbl ATBy/).

N3yuyeHue TpeHHs CKOJIbKEHHUS.

IIpumepnvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hcroprueckass peKkOHCTpyKuHs onblToB KymoHa u  AMOHTOHa 1O
OTPEAEIICHUIO BETMUYUHBI CUIIbI TPEHUS CKOJIBKEHUSI.

[lepBbie HCKYCCTBEHHBIE CITyTHUKH 3E€MJIH.



Kak otnuyaroTcs MexaHWYecKHe Mpolecchl Ha 3eMiieé OT MEXaHMYECKUX
IPOLIECCOB B KOCMOcCe?

Tena ConHEYHOU CHCTEMBI.

OTKpBITHS Ha KOHYUKE TIEpa.

Dopmbl opeanuzayuu oesimenbHOCuU — KJIACCHO-YpOYHas,
periiaMeHTUpOBaHHas JUCKYCCHUs, paboTa B MajbIX Tpynmax

Buowr desmenvnocmu — uTeHHe M OOCYXXJCHHE TEKCTa CTaTed HHTEPHET-
calToB, 00CYyXJeHUE NOKIAJ0B U MpPE3EHTAIMi, COCTABICHUE U PEIICHHE 3a/ad,
00CY>KJIeHHE CIIOCOOO0B PEIICHHUs

TEMA 3. UMIIYVJIBC. 3AKOH COXPAHEHUS UMIIYJIbBCA - 3
YACA

Nwmmynbe. M3meHnenne nMityiibca MarepuaibHoi Touku. Cuctema Teil. 3akoH
COXPAHEHHS UMITYJIbCa.

IIpumepHvle membl NPOEKMHBIX U UCCLE008AMENbCKUX PAOOM.:

PeakTtuBHOE ABMXEHHE B PUPOJIE.

PaccnenoBanue JITII ¢ moMoIbio 3aKOHA COXPAaHEHUS UMITYJIbCA.

Dopmbl opeanuzayuu oesamenvbHOCMU — KIJIACCHO-ypOYHas,
peraaMeHTUPOBaHHAS TUCKYCCHsI, paboTa B MaJIbIX TPYIIIax

Buowi oesmenvHocmu — ureHue u 0OOCYXKJIEHHE TEKCTa CTareidl MHTEPHET-
cailToB, 0OCyX/leHHEe TOKJIaI0B U NPE3CHTALMM, COCTaBICHUE U pELICHHE 3ajad,
oOcykIeHrne croco00B PEIICHUS

TEMA 4. MEXAHUYECKASA PABOTA. MEXAHUYECKASA
SHEPT'USI. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPI'UH - 2
YACA.

Mexanudeckass pabota, MOIIHOCTh. KuHeTHueckas W MOTCHIMATbHAS
SHEepruM. MexaHndyeckass JHEpPrusi CHUCTEMBI Tell. V3MeHeHne MeXxaHW4YeCKOu
OHEPrUr. 3aKOH COXPAHEHUSI MEXaHUUYECKON IHEPTHUH.

Jlabopamopnvie pabomul:

Brruucnenue paboThl CHIIBIL.

IIpumepHvle membl NPOEKMHBIX U UCCLE008AMENLCKUX PAOOM.:

Omnpenenenne cpeaHe MOIITHOCTH Y€JI0BEKa 3a CyTKH.

Pacuer n3MeHeHUsT MEXaHUYECKOW SHEPruu 0acKeTOOTHHOTO Ms4a 3a JUH
yaap/cepuro yaapoB M TpaduyecKkoe MPEICTABICHUE 3aBUCUMOCTH HW3MEHEHUS
HHEPTUU OT KOJIMYECTBA YIapOB.

OKCTepUMEHTAIbHBIE 3a/ladll Ha HCIIOJNIb30BAHUE 3aKOHA COXpPaHEHUs
SHEPTrHH.

Dopmbl opeanuzayuu oesamenbHOCMU - KJIACCHO-ypOYHas,
permaMeHTHpOBaHHAs TUCKYCCHs, paboTa B MaJIbIX TPYIIIax



Buowr oesmenvrocmu — ureHne U oOCyXKAEHHUE TEKCTa CTaTeil MHTEpPHET-
calToB, OOCYXJICHHE JOKJIAIOB M MPE3CHTAIIM, COCTABICHNE W PEIICHUE 3a/1ad,
00CyX/IeHHEe CIIOCOOOB pPEIICHHUs

TEMA 5. CTATUKA -2 YACA.

PaBHoBecue Tenma. MOMEHT CUJIbl. YCIOBHUSI pPaBHOBECHS TBEPJOTO TeJja.
[IpocTbie MEXaHU3MBI.

Jlabopamophuvie pabomul:

Omnpenenenue NEHTPOB MACC PA3IMYHBIX TeJ (TPHU cocoba).

IIpumepHvle membl NPOEKMHBIX U UCCLE008AMENLCKUX pAOOM.:

[IpuMeHeHre TPOCTHIX MEXAaHW3MOB B CTPOMTENBCTBE: OT 3EMJISTHKH [0
HeOoCKpeoa.

WccnenoBanne KOHCTPYKIIMH BEJIOCHUIIEA.

Dopmvl opeanuzayuu oesimenbHOCmuU — KJIACCHO-YpOYHas,
periiaMeHTUpOBaHHAas JUCKYCCHsl, pad0oTa B MaJIbIX TPYIIax

Buowi oesmenvHocmu — ureHue u 0OOCYXKJIEHHE TEKCTa CTareil MHTEPHET-
calToB, OOCY)XJICHHE JOKJIAIOB M MPE3CHTAIIN, COCTABICHNE M PEIICHUE 3a1ad,
oOcyxkieHre crnoco00B PEIICHHUS

TEMA 6. MEXAHUYECKHUE KOJIEBAHUS U BOJIHbBI — 3 YACA.

Mexannueckue konebanus. [IpeoOpa3zoBaHue PHEPruu MpPU MEXaHUUECKUX
KojieOaHusiXx. MareMaTudeckuii ¥ TOpPYKUHHBIA ~ MasTHUKA. CBOOOMHBIE,
3aTyXalollue 1 BBIHYK/IeHHbIE KoneOanus. Pesonanc.

MexaHu4deckue BoJiHbI. J[JIuHa U CKOPOCTh BOJIHBI. 3BYK.

JlabopamopHhvie pabomul:

N3yuenne konedbaHut HUTSIHOTO MasiTHUKA.

IIpumepHvle membl NPOEKMHBIX U UCCLE008AMENLCKUX PAOOM.:

CrpyHHBIC My3bIKaJTbHBIC HHCTPYMEHTHI.

KonebarenbHbie CUCTEMBI B IPUPOJIE U TEXHUKE.

Dopmvl opeanuzayuu oesmenvHoCmu — KJIACCHO-YpOYHas,
periiaMeHTUpPOBaHHAs JUCKYCCHsl, pad0Ta B MaJIbIX TPYIIIax

Buowl oesmenvrocmu — ureHne U oOCyXKIEHUE TEKCTa CTaTeii MHTEpPHET-
calToB, OOCY)XJICHHE JOKJIQJIOB M MPE3CHTAIIMH, COCTaBICHUE W PEIICHUE 3a1ad,
o0cyXeHue CII0CO00B PEIICHUS

TEMA 7. QJIEKTPOMATHUTHBIE KOJIEBAHUS U BOJIHbBI - 2
YACA.

[lepemennslii anekrpuueckuii Tok. KonebarenbHblit KOHTYp. BbIiHyX1eHHbIE
u cBoOoaHBIE DM KoeOaHus.

OM BOJIHBI U UX CBOWCTBA.

IIpumepHvle membl NPOEKMHBIX U UCCLE008AMENLCKUX PAOOM.:

[TpuHIUTIBEI paTUOCBA3H M TECJICBUICHUS.



Bnusaue OM uznydeHuil Ha )KUBbIE OPraHU3MBI.

N3rotoBieHne yCTaHOBKY JJI JEMOHCTPALIMK ONBITOB 110 OMMU.

OnexTpomarautHoe uznydenne CBYU-neun.

Hctopudeckas peKOHCTPYKIIUSI ONIBITOB AMIIepa.

Dopmwi opeaHuzayuu oesimenbHOCuU — KJIACCHO-YPOYHas,
periiaMeHTUpOBaHHAas JUCKYCCHsl, padoTa B MaJIbIX TPyIIax

Buowr oesmenvnocmu — ureHne U 0oOCyXIACHHUE TEKCTa CTaTeil MHTEpPHET-
calToB, 00CYXJI€HHE JOKJIaJI0B M MpE3eHTAIlui, COCTaBIIEHUE U pEelIeHUe 3a/ad,
00CyX/IeHHE CITIOCOOOB PEIICHUS.

TEMA 8. OIITUKA -4 YACA.

Uctounuku  cBeta.  JleiicTBUsT ~ cBeTa.  3akOH  NPSIMOJMHEHHOIO
pacmpoCTpaHeHHsl CBeTa. 3aKOH oTpakeHusi cBeTa. [locTpoeHue m3o0pakeHU B
IUIOCKOM 3€pKalle.

3akOH TIPEJIOMIICHUSI CBETAa HA IUIOCKOW TpaHULE JABYX OJHOPOIHBIX
npo3paunbix cpen. [Ipemomnenue cBera B mpusme. Jlucnepcus cBera. SIBieHue
IIOJIHOTO BHyTpeHHero orpaxeHus. JIuusel. Tonkme numH3bBl. IlocTpoeHue
M300paKeHUM, CO37aBaeMbIX TOHKMMM JUH3aMu. [7a3 u 3peHue. Onrtuyeckue
PUOOPBHI.

Jlabopamophwvie pabomul:

DKCnepuMEHTaNbHAas TPOBEPKA 3aKOHA OTPAKEHHUSI CBETA.

N3mepenune nokazaresns IpeoMIIEHUS BOJbI.

N3mepenne GpokycHOTO pacCcTOsTHUSI COOMPAIOIIEH JIMH3BI.

IIpumepHvle membl NPOEKMHBIX U UCCLE008AMENLCKUX PAOOM.:

Uctopus nccnenoBaHus CBETOBBIX SBICHUIA.

Hcropuueckas peKOHCTPYKIMS Tesneckona ["anumes.

H3roroBieHne kajienmocKkoIa.

Dopmwi opeaHuzayuu oesmenbHOCmuU — KJIACCHO-YPOYHasl,
periiaMeHTHpPOBaHHAs JUCKYCCHsl, pad0Ta B MaJIbIX TPYIIIax

Buowt oesmenvHocmu — urenue u 0OOCYXKJIEHHE TEKCTa CTaTeid MHTEPHET-
calToB, 0OCY)X/I€HHE JOKJIAJ0B M NMpE3eHTAI[ui, COCTABJIEHUE U pEelIeHUE 3a/ad,
o0cyXeHue CIIOCO00B PEIICHUS

TEMA 9. PU3UKA ATOMA U ATOMHOTI'O SIIPA — 3 YACA.

Crpoenue aroma. Ilormomnienue u ucnyckanue csera aromaMu. ONTUYECKUE
CHEKTPHI.

Omnwitel Pezepdopma. [lnanerapnas mozens atoma. CTpoeHHE aTOMHOTO
anpa. 3apsa0BO€ U MAacCOBOE€ 4HCIA. SepHbIE CUJIbI. DHEPrusi CBA3U ATOMHBIX
auep. 3aKoH paJAuoakTUBHOro pacmana. Anbda- u Oeta-pacnansl. [lpaBuna
CMENICHUS.



AnepHpie peakuuu. JlenmeHne W CHHTE3 suep. SaepHas 3HeEpreTuka.
Ncrounuku sHeprun CojHIA U 3BE3/.

Perucrpanus saepHpiX n3nydeHnd. BausHre paanoakKTUBHBIX U31y4YCHUN Ha
KUBbIE  OpraHu3Mbl. Jlo3umeTpus. OKOJOTMYECKHME NpoOIeMbl  SIEpPHOU
DHEPIETUKH.

IIpumepnvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

Hcropus nu3yuenus atoma.

N3mepenue KII]] conneunoit 6arapeu.

HeBunnumple n3imydeHHs B CHEKTPE HArPETHIX TEN.

INJIAHUPYEMBIE PE3YJIBTATBI PEAJIM3AIIUU ITPOTI'PAMMBI

JINYHOCTHBIE Pe3yJIbTATHI

OOyuaromuics MOJYYUT BO3MOXKHOCTh I (HOPMHUPOBAHMS  CIIEAYIOIINX
JUYHOCTHBIX PE3YJIbTaTOB:
pa3BUTHE TI03HABATEILHBIX MHTEPECOB, WHTEIUICKTYATbHBIX H TBOPYECKHUX
CIIOCOOHOCTE;
yOXKIEHHOCTh B BO3MOYKHOCTH TTO3HAHUS IMPUPOJIBI, B HEOOXOMMOCTH Pa3yMHOTO
WCIIOJIb30BAHUSL JIOCTMDKCHUM HAYKHW M TEXHOJOTHH JUIsl JaJIbHEUIIEro pa3BUTHUS
YeJIOBEUECKOro 00IeCTBa, yBAXKEHUE K TBOPIIAM HAYKH U TEXHUKHU, OTHOIICHUE K
bu3HMKe KaK K AJIEMEHTY 00I11eUeI0BeUECKOM KYJIbTYPHI;
CaMOCTOSATEILHOCTh B TPUOOPETECHUHM HOBBIX 3HAHWUN U MIPAKTUYECKUX YMEHHI;
TOTOBHOCTh K BBIOOpPY JKM3HEHHOTO ITyTH B COOTBETCTBHU C COOCTBEHHBIMU
WHTEpECaMHu ¥ BO3MOKHOCTSIMH,
MOTHBAIlMs  O0Opa3oBaTENbHOM  JNEATEILHOCTH  HAa  OCHOBE  JIMYHOCTHO
OpPUEHTHUPOBAHHOTO MOX0/1a;
dbopMHpoBaHUE IIEHHOCTHOTO OTHOIIEHUS APYT K JAPYTry, K YYUTEI0, K aBTOpaM
OTKPBITUH U N300peTEeHUH, K pe3yIbTaTaM O0y4eHHUS.

MeTaHpeIlMeTHLIe PeE3yabTaThbl

OOy4aronuiicss MOJYYUT BO3MOXKHOCTh JUIsi (OPMHUPOBAHUS  CIICIYIOIIUX
METaNpPEAMETHBIX Pe3yIbTaTOB:
OBJIQJICHUE HAaBBIKAMH CaMOCTOSITCIILHOIO TIPHOOPETCHHMs] HOBBIX 3HAHHH,
OpraHu3anud y4eOHON NeATeTbHOCTH, IIOCTAHOBKM II€JIeH, TIJIaHUPOBAHUS,
CAMOKOHTPOJII W OLEHKH pE3yJbTaTOB CBOEH JEATEIBHOCTH, YMEHUSIMU
MPEIBUAETh BO3MOKHBIE PE3YJIbTAThI CBOMX JACHCTBUN;
MOHMMAHUE Pa3IMYui MEXIy HCXOAHBIMU (akTaMU M TUMOTE3aMU JJII HX
OOBSICHEHUS, TEOPETUUECKUMU MOJICNISIMU U peallbHbIMU OOBEKTaMHU, OBJIAJICHHE



YHUBEPCAIbHBIMU YY€OHBIMU JEUCTBUSIMHU Ha MPUMEpPAX TUNOTe3 NIl OObSICHEHUS
W3BECTHBIX (DAKTOB W OIKCIEPUMEHTAIHLHON MPOBEPKH BBIABUTACMBIX THIIOTE3,
pa3pabOTKH TEOPETUIECCKUX MOJICIICH MPOIECCOB WM SBICHHM;

dbopMHupoBaHWEe YMEHHH BOCIPUHUMATH, TIepepadaThiBaTh H  IMPEABIBISTH
uH(OpMAIUIO B CIIOBECHOM, 00pa3HOi, CUMBOJIMYECKOHM (hopMax, aHATU3UPOBATh U
nepepadaThiBaTh MOJYYEHHYIO MH(OpPMAIKMI0O B COOTBETCTBUU C MOCTABICHHBIMU
3a/1a4aMy, BBIAENSATh OCHOBHOE COAEpKaHUE MPOUYUTAHHOTO TEKCTa, HAXOAWUTh B
HEM OTBETHI HA MIOCTABJICHHBIE BONIPOCHI U U3JIAraTh €ro;

npUOOpEeTEHHNE OIbITa CAMOCTOATEIBLHOTO MOUCKA, aHAIW3a U 0TOOpa MH(POPMAIIH
C WCMOJB30BAHMEM PA3IMYHBIX HCTOYHUKOB W HOBBIX HWH(OPMAITMOHHBIX
TEXHOJIOTUH JIJIS PEIICHUS MO3HABATEIIbHBIX 33/1a4;

PeryasituBubie YY /1

OOyuaromuics MOJYyYUT BO3MOXKHOCTh g (HOPMUPOBAHMS  CIEAYIOIINX
perynsatuBHbIX Y'Y /.

1. YmMmeHue caMOCTOATENIbHO ONpEeACNsITh Iedu OOy4YeHHus, CTaBUTh U
dbopMyIHpoBaTh HOBBIE 3aJaud B y4€O€ U TO3HABATEIBLHOM JESTEIBLHOCTH,
pa3BUBaTh MOTUBBI U UHTEPECHI CBOEH MTO3HABATEIILHOU JIESITEIIbHOCTH.

2. YMEHHME CaMOCTOATENIbHO IUIAaHUPOBAaTh MYTH AOCTHXKEHUS IEJeil, B TOM
YHCJIe aJIbTEPHATUBHBIC, OCO3HAHHO BBIOMpaTh HambOoliee d(PPeKTUBHBIE CIIOCOOBI
penieHus y4eOHbIX ¥ MO3HaBaTEIbHBIX 33/1a4.

3. YMeHue COOTHOCUTh CBOM JEUCTBUS C IUIAHUPYEMBIMHU PE3YJIbTaTaMH,
OCYILIECTBJISAITh KOHTPOJb CBOEH JESATEIBHOCTH B Tpolecce AOCTHXKCHUS
pe3ynbTaTa, OnpeaeisaTh CocoObl NEUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUM U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBUHU C M3MEHSIOLIEHCS
CUTYallUEHN.

4. VYwmeHue OICHMBATh TMPABUIBLHOCTh BBHITIOJIHEHUS Y4YeOHOW 3ajaud,
COOCTBEHHBIE BOBMOKHOCTH €€ peIieHusl.

5. BnageHue ocHOBamMu CaMOKOHTPOJISI, CAMOOLICHKH, MPUHSTUS PEUICHUNA H
OCYILIECTBJIICHUSI OCO3HAHHOTO BbIOOpa B y4yeOHOM U  TO3HaBATEILHOU
JEATEIIbHOCTH.

IMo3HaBarenbHbIE YY ]|

OOyuaromuiics TMOJYyYUT BO3MOXKHOCTh IS (HOPMHUPOBAHMS  CIIEAYIOIINX
Mo3HaBaTeIbHBIX Y Y /1.

1. VYMmenue omnpenensiTh TMOHATHSA, CO3/1aBaTh OOOOIICHHS, YCTaHABIMBATH
aHaJIOTUM, KJIACCU(UIIUPOBATH, CAMOCTOSITEILHO BBIOMpPATh OCHOBAHUS U
KPUTEPUH IS KiIacCU(UKAIIUU, YCTAaHABIMBATh MPUIUHHO-CIICACTBEHHBIC CBS3H,



CTPOUTH JJIOTMYCCKOC pPacCCyKIACHHC, YMO3AaKIHOYCHUEC (I/IHIIYKTI/IBHOG,
ACAYKTHUBHOC, 110 aHaJ'IOFI/II/I) H ACJ1aThb BBIBOJBI.

2. YMeHue co3naBaTh, NPUMEHATh U NPEOOpPA3OBBIBATH 3HAKW W CUMBOJIBL,
MOJIETIN U CXEMBI JJIsl pEeLICHUs YUEOHBIX U MIO3HABATENbHBIX 3a/1au.

3. CMBICIIOBOE YTEHHE.

4. ®opMHpOBaHHME W PA3BUTHE OKOJIOTMYECKOTO MBIIUICHUS, YMEHHE
IIPUMEHATH €0 B MO3HABATEIbHOM, KOMMYHUKATUBHOW, COLMAIBLHON IIPAaKTUKE U
npodeccuoHaTbHON OpUEHTAIINH.

5. PasButne MoTHBanuy K OBJAJEHUIO KYJBTYPOH AKTUBHOTO MCIOJIb30BAHMS
CJIOBApEd U APYTHX MOUCKOBBIX CUCTEM.

KommynukaTtuBubie Y'Y /|

1. VYmeHue oOpraHu3oBbIBaTH Y4YEOHOE COTPYAHUYECTBO U COBMECTHYIO
JESATEIbHOCTh C YYMUTEJIEM W CBEPCTHUKAMHU; pabdOTaTh HMHAUMBUIYAJbHO M B
IpyIIie: HAXOAWUTh OOIlee peleHue W pa3pelarb KOHPIMKTBI Ha OCHOBE
COIJIaCOBaHMS MO3HULMKA U y4€Ta UHTEPECOB; (OPMYIUPOBATh, ApPTyMEHTUPOBATH U
OTCTaWBaTh CBOE MHEHUE.

2. YMeHue OCO3HaHHO MCIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUHU C
3ajjaueii KOMMYHUKAIIUU JJIs1 BBIPAXKEHUSI CBOUX YYBCTB, MBICIIEH U MOTpeOHOCTEH
JUISl TUTAHUPOBAHMSL W PETryJLMM CBOEH JEATEIbHOCTH; BIJIAJIEHUE YCTHOM U
IMUCbMEHHOMN PEYBI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEYBIO.

3. ®opMHUpPOBAHHE U PA3BUTHE KOMIIETEHTHOCTHM B OOJACTH HMCIOJIb30BaHUS
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosnoruit (nanee — WUKT).

IIpeaMeTHbBIE pe3yabTaThI

OOyuaromuics TOJYYUT BO3MOXKHOCTh I (DOPMHUPOBAHMS  CIEAYIOMIUX
MIPEIMETHBIX PE3yJIbTaTOB:

3HaHHUS O TPHUPOJC BAXKHEHUIINX (PU3MUECKHUX SIBICHHUI OKPYXKAIOIIETO MUpa U
MOHUMaHUE CMBbICNIa (U3UYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBS3b H3YUCHHBIX
SIBIICHU;

YMEHHUS TOJb30BaThCsl METOJAMH HAyYHOTO WCCIICIOBAHUS SBJICHUN IPUPOIHI,
MPOBOJUTh  HAOMIOJACHUS, IUIAHUPOBATh W BBIMOJHATH  AKCIICPUMEHTHI,
00pabaTpIiBaTh pe3yibTaThl U3MEPECHHM, MPEACTABIATh PE3yJbTaThl U3MEPEHUN C
MoMOIIbI0 Tabnuil, rpadukoB u GopMys, OOHAPYKUBATh 3aBUCUMOCTH MEXKIY
bU3NYEeCKUMU BETUYMHAMHU, OOBSCHATH IMOJIYYEHHBIC pe3yJIbTaThl W JIeTaTh
BBIBOJIBI, OIICHMBATh TPAHUIIBI TIOTPEITHOCTEH Pe3yIbTaTOB U3MEPCHHIA,

YMEHUS TPUMEHITh TEOPETHUYECKHE 3HAHWs 10 (U3MKE Ha MPaKTHUKE, pPEeIIaTh
bu3nYecKue 3aa4 Ha MPUMEHCHHUE MTOTYUYCHHBIX 3HAHHM;



YMEHMSI M HaBbIKM MPUMEHSATH MOJyYEHHbIE 3HAHUS U1 OOBSCHEHUS NPUHIUIIOB
JEUCTBUS BAKHEUIIMX TEXHUYECKUX YCTPOWCTB, PELICHMS NPAKTUYECKUX 3ahad
MOBCEHEBHOM XKU3HH, 0OecriedeHUs] 0€30MaCHOCTH CBOEH KU3HH, pallHOHAIBHOTO

IIPUPOJIOIIONIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPEJIbI;

TEMATHYECKOE IINTAHUPOBAHHUE

Ha3Banune TeMbl

KomuyecTBO
JacoB

Kunematuka

7

JIlnHamMuka

I/IMHYJII)C. 3aKoH COXpaHCHHA UMITYJIbCAa

EEN USRS R

Mexannueckass pabora. MexaHuueckass 3HEprus. 3aKoH
COXPAHEHHSI MEXaHUYECKON SHEPTUU

oW oo

CraTtuka

MexaHnndeckue KojieOaHus ¥ BOJIHBI

Onrtuka

0| J| | N

du3rKa aToMa U aTOMHOTO Sipa

W ||

34 gaca

IJIAHUPOBAHUE 3AHSATUN

Tema

Conep:xanue

HOP

Crioco0bI
MEXaHHUYECKOTO
IBIJKEHUS  KaK  CIIOCOOBI
onmucaHus (yHKIIMOHATBHBIX
3aBUCHUMOCTEH.

BBenenue.
OIIMCaHUS

OOcyxeHue cTaThbu caiTa
www. elementy.ruo crocobax
ONMCAHUS JIBUKEHMUSL.
JemoHcTpanus ugpoBoi
naboparopuu

http://class-
fizika.narod.ru/09 class.ht

m

http://class-fizik.ru/375-
cl9pd.html

IIpsimonnHeHOE
pPaBHOMEPHOE JIBWJKEHUE 10
mi1ockocTu? CMOTpsl U3 Kakoi
TOYKY HAOIFONATh. ..

BoiBon ¢dopmynbl M3MEHEHUus
KoopAuHaThl. PaboTa B MaibIx
rpynmax Haj — aJfOPUTMOM
pelieHus 3a1a4 10 yKa3aHHOU
TEME.

http://class-
fizika.narod.ru/09 class.ht

m

http://class-fizik.ru/375-
cl9pd.html

OTHOCHUTENBHOCTD JIBH>KCHHSL.
Crnoxenue JBUKECHUU.
[TpuHIMn HE3aBUCUMOCTH
JBHOKCHUI.

PaGora B ManbIX rpymnmnax Haj
CO3JlaHIEM aNropuT™Ma
pelIeHHs] KA4YeCTBEHHBIX W
pacueTHBIX 3ada4 MO0 TEMeE
«Mos 3aJ1a4a Ha
OTHOCHUTEIBHOCTD ABIKECHUSI

http://class-
fizika.narod.ru/09 class.ht

m

http://class-fizik.ru/375-
cl9pd.html

JlabopamopHuvle pabomul:
«3yuenue JIBHKCHUS
CBOOOIHO TAJAIOIIECTO TeNay,
«M3yueHune IBWKCHHUS TEIa MO

BrimonHenne  MmpakTHYECKUX
paboT B MajbIx TIpymmnax,
Ipe3eHTalust U 00CyXKIeHHe
PE3yIbTaToOB

http://class-
fizika.narod.ru/09 class.ht

m




OKPY>KHOCTH http://class-fizik.ru/375-
cl9pd.html
Pabora B ManbIx rpynmax Haj |http://class-
CO3IaHHEM anroputma |fizika.narod.ru/09_class.ht
pElIeHUs pacueTHBIX 3a/1a4 Ha |m
Kak wu «kyma  monerena =
5 9 P COCTaBJICHHE aBTOPCKUX 3a/1a4 o
BHUIIHCBAA  KOCTOUKA™ FaCuCT |, oo «Most samaua na [http://class-fizik.ru/375-
TPACKTOPHUH JIBHYKEHHUS TEJ
p prr A pacuer  IBIDKEHHMS  TeJa, cl9pd.html
OpOILICHHOTO TMOJA YIJIOM K
TOPU30HTY»
http://school-
collection.edu.ru
Hcroprueckas BreinonHenne  npakTU4ECKUX
6 PEKOHCTPYKIIHS OIBITOB [pabOT B MalblX TIpyHnax, |http://experiment.edu.ru
lamwies 10  ONPENENCHUIO |PE3CHTAIUSI U OOCYKICHHE
YCKOpPEHUS g. pe3yJbTaToB http://www fizika.ru
Onpenenenue CKOPOCTH | i —— http://school-
PaBHOMEPHOTO ABUXKEHUS MPHU y p collection.edu.ru
pe3yabTaToB MPOEKTHBIX
UCIIONB30BAaHUHM  TpPEHaXkepa .
7 «BEroBast TOPOKKAY pabor ydamuXxcst o |http://experiment.edu.ru
[TpuHIMIEL a6OTBI.H HOOpPOB HpE/IOKCHHOM TCMATHKE.
P P PHOOPOB \poienme samanmit OTD o | http:/www fizika.ru
JUISL U3MEPEHUST CKOPOCTEH W
- KHHEMaTHKe.
YCKOPEHHIA.
Urenue u o0Ocyxaenue tekcra | http://school-
CTaTbU caira www. |collection.edu.ru
Cuna Bonm, cuna yOexxaeHus |elementy.ru 0 KJ1accax )
g win  cwia —  ¢usnueckas [cuit. O6CyxaeHne http://experiment.edu.ru
BeTUYMHA? IIPOU3BEICHUN KJIAaCCUYECKOU .
P a http://www.fizika.ru
JTUTEpaTypbl, B  KOTOPBIX
OITHCHIBAIOTCS pa3ITUYHbBIE
CHJIBI.
[IpakTnueckass  pabora B | http://school-
ManblX rpymnmnax, pemeHue |collection.edu.ru
Jlabopamopnas paboma: 3a/laud B 00mieM  BHUIIE, )
9 «/I3MepeHne Macchl Tena C |IpeicKasaHme pesyibTara u |DiPi/experiment.edu.ru
UCIIOJIb30BAaHUEM BEKTOPHOTO |€T0  IPOBEPKAa  OMBITHBIM .
P POBCP http://www.fizika.ru
Pa3I0KEHUS CHITBDY MyTeM, pacyeT TMOrPelTHOCTH
MIPSIMBIX " KOCBEHHBIX
U3MEPEHUM.
Pabora B Maneix rpymnmax Haj | http://school-
co3JaHuEM anroputma |collection.edu.ru
pelIeHrusT KAYeCTBEHHBIX H ‘
10 JIBMOKEHHE Tena TOJT |PacUEeTHBIX 3a1ad4; http://experiment.edu.ru

ﬂeﬁCTBHeM HECKOJIBKUX CHUJI

COCTAaBJICHHUEC aBTOPCKHUX 3ajayd

no TtemMe «Mosg 3amadya Ha
MPUMEHEHNE 3aKOHOB
Hrrotona»

http://www fizika.ru

11

JIBnkeHue CHCTEMBI

CBA3AaHHBIX TCJI

PaGora B ManibIx rpymnmnax Has
0TpabOTKOM ITOpUTMA

http://school-




pelieHus 3a1a4 Ha |collection.edu.ru
MIpUMEHEHUE 3aKOHOB
Herorona. Cocrapnenne u [Attp://experiment.edu.ru
pelieHne aBTOPCKUX 3184 1O | b/ fizika ru
TeMe: «Mosg 3amada Ha
MIpUMEHEHUE 3aKOHOB
Hprotona»
http://school-
JlabopamopHvle pabombi: [IpakTuueckass  pabora B collection.edu.ru
«/3yueHne KUHEMAaTUKU U |[MajblX  TPYINNax,  pacyer
12 JAVMHAMHUKHA PABHOYCKOPCHHOI'O |IIOIPCHIHOCTHU IIPAMBIX 4 |http://experiment.edu.ru
JIBUKEHHS (MalIMHA ATBY/A)», |[KOCBEHHBIX U3MEpEeHUil.
«U3yuenmue tpenus |[Ipesenrauus u obcyxkaenue | hitp:/www.fizika.ru
CKOJIBYKECHUS» pe3yNbTaToB padoT.
Pabora B ManbIx rpymmax Haj | http://school-
0TpabOTKOM anroputMa |collection.edu.ru
perieHus 3a/1a4 Ha )
Jlnnamuka PAaBHOMEPHOTO [IPUMEHEHHE sakonos |Dtp://experiment.edu.ru
13  |gBuXeHus matepuanbHoi [Hptotona. CocrtaBieHue http://www.fizika.ru
TOUYKH 110 OKPY>KHOCTH. pelieHre aBTOPCKHUX 3a/ad 1o
TeMme: «Mos 3amava Ha
MIPUMEHEHUE 3aKOHOB
Hpbrotonay
OO6cyxneHue JOKIAJOB U http://class-
Hcropus pasBuTHs |peseHTanmii  yuammxcs Ha |lizika.narod.ru/09 class.ht
npezcrasieHuii o Beenennoit. [temy: «Mcrtopust  pasutus |1
14 ComnneuHas cucrema. anILCTaBJIVeHHﬁ 0 http://class-fizik.ru/375-
JBrxenue IJIAHETH ux |Bcenennomn». N3yuenue 190d.html
cryTHUKOB.CTpoeHne U [pacIlONIOKEHHUSI W JIBUOKEHUSA £opeatit
sBoIIOIMS BeenenHoi. TITAHET C MOMOUIBIO MOJEIH- | hitp://school-
TEJLTypUs. collection.edu.ru
Pabora B ManbIx rpynmnax Haj |http://class-
0TpaboTKOI anroputmMa |fizika.narod.ru/09 class.ht
peuieHus 3a/1a4 Ha |m
OTKpBITUS. Ha KOHYHMKE TIepa. |IpUMEHEHHe 3aKOHa o
15 |IlepBbie HCKYCCTBCHHBIE |BCEMHPHOTO Tsarotenns. |Attp://class-fizik.ru/375-
CIYTHUKH 3EMJIH. CocraBieHne M peleHUe cl9pd.html
ABTOPCKUX 33184 TO TeME: | L.y p o
«Mos 3amadya Ha TPUMEHEHUE _p—‘
collection.edu.ru
3BT»
Urenue u obcyxnaenue cratbu |http://experiment.edu.ru
caiita www. elementy.ru o
3aMKHYTBIX ~ cucTemax — u | http:/school- ?ChOOI'
39KOHE COXpaHeHHs collection.edu.ru
16  |Kaxk BbI SIXTy Ha30BETE. .. HIMITYTHCA. Msyuene — u
aHaIu3 WJUTIOCTPATUBHOTO
Marepuajsa  Ha  TpUMEpPE
MyJbT(uUIBEMa
«ITpuxnroueHus KamnuTaHa
BpyHrens»
17 |PeaktuBHOEe  aBwkeHue B |OOCyXIeHHE  JOKIAIOB | http://experiment.edu.ru




IPUPOJIE. Ipe3eHTauil  yvamuxcs Ha | http://school-

teMy: «PeaktuBHOE nBmxkeHue |collection.edu.ru

B IIPUPOJIEY.

Pabora B Maneix rpymnmax Haj |http://experiment.edu.ru
PaccienoBanue JTII C |QJITOPUTMOM pEILICHHs 3aaad

18 |moMoIbio 3aKOHA COXpPaHEHUs [0  yKa3aHHOW Teme (Ha MIM

MMITyJIbCa npuMepe Bueomatepuanos us |collection.edu.ru
WHTEpHETA)
Pemenue http://experiment.edu.ru
0 ., |9KCIIepUMEHTAJIbHBIX  3aJay.
19 HpEACIIEHH® CPEANCH g onsenne  mpaxTnueckoii | hitp:/school-
MOIIHOCTH Y€JIOBEKa 33 CYyTKHU. paboThl B MaibIX IPYMOaX, collection.edu.ru
00CYyK/JICHUE PE3YIhTATOB.
[Ipaktnueckass  pabora B |http://experiment.edu.ru
Pacuer U3MEHEHHS |MajJbIX  TpyNmax,  pacder
MeXaHUYEeCKON SHEPTUU |IOTPEHIHOCTH  MPSMBIX | M
0ackeTOOJPHOTO MfAYa 3a JUH |KOCBEHHBIX U3MEPEHHH. collection.edu.ru

20 yaap/cepuro yaapoB u |[Toctpoenue rpaduka
rpaduveckoe TPENCTaBICHUE [3aBUCUMOCTH U3MEHEHUS
3aBHCHUMOCTH W3MEHEHUS [JHEPTUU  OT  KOJIMYEeCTBa
PHEpruM  OT  KosjuyecTBa |yaapoB.  llpeseHranus u
yaapoB o0cyxaeHHe pe3yNbTaToB

pabor.
a6 6 ) Pemenue http://experiment.edu.ru
aoopamopnaz pavomd. SKCIIEPUMEHTAIbHBIX  3ajad.

g  |(OUPSHENCHNE NCHTPOB MACC |p 0\ orivre npakTuueckoii | 1ttp://school-
PASITHIHBIX TET (Tpu paGoThl B Manbix rpymmax, |collection.edu.ru
criocoba)»

00CyXICHUE Pe3yJIbTATOB.

OO6cyxnenue noknaaoB U |http://experiment.edu.ru

MpE3CHTAlMi  ydJaluxcs Ha

Temy: «I[IpruMeHeHne mpocThIX EIM
[pumMeHeHwe NPOCTBIX |MeXaHM3MOB B  TexHukey. |collection.edu.ru

22 |MexaHU3MOB B CTpouTenbcTBe: (M3ydeHue u aHaIu3

OT 3eMJISTHKH J10 HeOOockpeOda  |[MJUTFOCTPATUBHOTO MaTepHaia
Ha TMpuMepe MYyIbTQUIEMOB
«YebOypamka u Iena crposr
nom», «Manarackap»
Urenue u obcyxnaenue cratbu |http://experiment.edu.ru
caiita www. elementy.ru o
Bumel  MasTHUKOB ® = WX Bhax KoneOammii 1 M
23 . MasTHHKOB.  Msyuenme n |collection.edu.ru
KOJIeOaHU.

aHaJIn3 pe3yJIbTaToB
HKCHEPUMEHTOB c
MasTHUKAMH.
Pabora B Manbix rpymmax Haj |http://experiment.edu.ru
QITOPUTMOM pEIIEHUs 3aaa4y

24 (Yto nepeHoCHT BoJHA? o yKa3aHHOW Teme (Ha m
npuMepe Bueomatepuanos u3 |collection.edu.ru
HMHTEpHETA)

75 Konebarenbnupie cucrembl B |OOCyxkaeHue JokianoB  u |http://experiment.edu.ru

npupoac U TCXHUKE

MPE3EHTAIMN  yYalIuxcsi Ha




temy:«KonebarenbpHbie
CHCTEMBl B  TIpUpONE H

http://school-
collection.edu.ru

TEXHUKE.
Pewenne http://experiment.edu.ru
5 SKCIEPUMEHTAIbHBIX  3aJ1ad.
26 KCTIEpHMEHTE HBH?;IM BeimonHenne  IpaxkTU4ECKOM MIM
IIPOBEPKa CBOUCTB BOJIH. paGoTbl B MalbIX TpYyINax, collection.edu.ru
00CyKJIEHHE PE3yIbTATOB.
Pemrenue http://experiment.edu.ru
UccnenoBanue SKCIIEPUMEHTAJbHBIX  3ajau.
27  3IEKTPOMarHUTHOI'O BeinonHenue  mpakTU4ECKOU MIM
uznydyenns CBU-neun paboThl B Manbix Tpymmax, |collection.edu.ru
00CYyKJIEHUE PE3yIbTATOB.
OO6cyxnenne  noknanoB  u |http://experiment.edu.ru
Kak wuccrnenoBasii CBETOBBIC TPE3CHTAIMM  y4YalIUXCs Ha
pg  IBJICHHS M KaK HX MCCIETyrOT temy:«lccrnenoBanue w
Terepsb. M3roToBIEHAE CBETOBBIX SBIEHMiD». Pagora B |Collection.edu.ru
MOJIENIN KaJlel0CKoma. MaJbIX Tpynnax HajJ MOJEIbI0
KaJIEWIOCKOIIA.
Pewenne http://experiment.edu.ru
SKCIEPUMEHTAIIBHBIX  3aja4
OKCrnepuMeHTaIbHas http://school-
29 mpoBepKa 3aKOHa OTPAKEHUS (co3nanme yCTaHOBKH)J collection.edu.ru
CBeTa. BrinonHenne  mpakTHYECKOM LO
paboTel B MalbIX TIpymmnax,
00CyXIeHUE Pe3yJIbTaTOB.
Pewenne http://experiment.edu.ru
Jlabopamopnas paboma: SKCIEPUMEHTAIBHBIX  3aJ1ad.
30 «UM3mepenue nokasaresnsi BbIONHEHHE  MPaKTUYECKOU QIM
TIPETIOMJICHUSI BOJIBD» paGoTel B Mambix rpymmax, |collection.edu.ru
o0CyX/IeHUe Pe3yJIbTaTOB.
Pabora B wMmambix rpynnax. |http://experiment.edu.ru
Pemenue
Kak OTIMYatoTes MoKasaTennm s PUMCHTAIBHBIX — 3aiad, w
06CyK/IeHHE pe3yIILTaToB, collection.edu.ru
31 | nmpenomneHus LIBETHOT'O .
CTeKIIA MIOCTPOEHHE rpaguyeckoit
3aBUCUMOCTH MoKa3aTels
MpEeJIOMJIEHUs CBETa OT €ro
YacTOTBHI.
http://class-
PannoakTuBHOCTB. Buner CoBpeMeHHBIE MeTOAH! |fizika.narod.ru/09 class.ht
32 U3Iy4YEHMH. Metonpl m3ydenus msnmydenui. Pabora \m
PETHCTPALNH U3TyUeHUN C JIO3UMETPOM paaraIiuu
http://class-
PemmeHue fizika.narod.ru/09 class.ht
33 SlnmepHble peakiuu. m
OKCTIIEPUMEHTAIbHBIX 3a7a4.  |—
Bnusnue PaadnOaKTUBHBIX OGCWKI{CHI/I? Aokfatos o g[;lk/a/i::gd ru/09_class.ht
. MPE3CHTAIMN  ydJaluxcsi Ha : : :
34 wuzny4yeHuu Ha JKUBBIC m
temy «Panuanus BpemHas u |—
OpraHU3MBbl

TIOJIE3HAsD).
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http://www.gomulina.orc.ru
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