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IHosicuuTenLHAs 3aIUCKA

[IporpaMmma  -oOpa3oBarenbHasi,  €CTECTBEHHO-HAay4Has  HaMpPaBJIEHHOCTbD,
OpUEHTHPOBAHHAsl Ha aKTUBHOE MPHUOOILEHNE JIeTel K MO3HAHUIO OKPY’KAIOIIEro Mupa,
BBIIIOJIHEHHE PA0OT HCCIIENOBATENbCKOTO XapaKTepa, pEelIeHUE pa3HbIX THUIIOB 3ajad,
MOCTaHOBKY 3KCIEPUMEHTa, paboOTy C TOMOJHUTEIbHBIMA UCTOUHUKAMH UH(pOpMaLuu, B
TOM YHCJIE DJIEKTPOHHBIMHU.

[Iporpamma JTONOJIHUTETBLHOTO 00pa3oBaHus «HOHBIA (HU3MK» MpeaHA3HAYEHA IS
O3HAKOMJICHHUS YYaIlMXcs 5 KJIaCCOB CPEIHEH IIKOJIBI C IMMPOKUM KPYroM SIBJICHHM
(GU3MKH, C KOTOPBIMH Y4YalllMeCs HEMOCPEACTBEHHO CTAJKHBAIOTCS B ITOBCEIHECBHOMU
KU3HH. 3aHATHS B KPY)KKE JOJDKHBI CITIOCOOCTBOBATH PAa3BUTHIO yUAITUXCS, TTOBBIIICHHIO
WX WHTEpeca K IMO3HAHWIO 3aKOHOB IPHUPOBI, MOATOTOBKE MX K CHCTEMAaTHYECKOMY
M3Y4YEHUIO Kypca (QU3UKH.

PabGouast mporpamMma MOMOXKET YYUTENSIM pEIIaTh METOAUYECKYI0 TpoOjIeMy B
MPUMEHEHUN WHTETPUPOBAHHBIX E€CTECTBEHHOHAYYHBIX 3HAHWW YYalIUMUCSA IS
OOBSCHEHMSI SIBIICHUW, TPOUCXOANINX C TEJaMH M BEIIECTBAMH B OKPYXKAIOIIEM Hac
MHUpE, B HCIOJb30BAaHUH EIUHBIX MOJXOJ0B K (POPMUPOBAHUIO OCHOBHBIX
€CTECTBEHHOHAYYHBIX MMOHSATHH B IIKOJIC, B YCUJICHUHU NPAKTUICCKON HAIPABICHHOCTH.

N3yuyeHue maHHOro Kypca MPHUBOIUT K OCO3HAHHUIO, OCMBICICHUIO U JIOIOJHEHHIO
y’K€ MOJIYYEHHOrO0 B HAYaJbHOM IIKOJE JIMYHOTO OMNbITA YYALIUXCS, YTO CIIOCOOCTBYET
Pa3BUTHIO €CTECTBEHHOHAYYHOI'O MBIILJIEHUS y4allUXCsl, pa3BUBAET CAMOCTOATEIbHOCTh
ydanuxcs B TIOCTAHOBKE HAONIONEHUN 3a pPa3IMYHBIMHU SIBJCHHUSMH TPHUPOJBI,
MOBBILIAET MHTEpPEC K (PU3HUKE, KOTOPYIO CUCTEMHO OYAYyT U3ydaTbcs B 7 Kilacce.

Ha u3yuenue xypca B 5 kiacce orBoautcs 34 gacoB ( 3aHsTus 1 pasa B Henento 1o 1
YPOKY).

B nsitom kiacce uzyuarorcs Tembl: «3mepenus», «CBer», «3Byk», «MexaHUKay,
«Kocmoc». OcHOBHOM ynop cienaH Ha HaOtojeHre U OObACHEHHE SBJICHMM, T. €. Ha
pelieHre KayecTBEHHBIX 3a/ad. HeoOXoauMblil ypoBeHb BiaIeHHsI BBIYUCIUTEIbHBIMU
HaBBIKAMH TOJIHOCTBIO COOTBETCTBYET MpOrpaMMe II0 MaTeMaTUKe i S5 KJacCOB
00111e00pa30BaTEeIHLHOM IIKOJIBI.

W3noxxeHne Mateprana OCHOBAHO Ha y4YeTe TICUXOJIOTHYECKUX OCOOCHHOCTEH nerei
JaHHOTO Bo3pacTa. Vcnomnb3yroTes pazHooOpa3Hble IPUEMbI pabOThl, CTpEMIIEHUE peosT
K WIpe, HMHTEpeC K HUCTOpUM, JIereHaaM, ckaskaM. Oco0oe BHUMaHHE YJIENseTcs
AKCIIEPUMEHTY. B mponecce 3aHATUN ywalmuecs TOJKHBI BBIIOJHUTH JIaDOpaTOpPHBIE
paboThl, IPOCTBIE OIBITHI, U3TOTOBUTH PsiJ CAMOEIIBHBIX TPUOOPOB.



AKTYaJIbHOCTh

C MianeHuYecTBa YEIOBEK IO3HAET OKPYKAIOUIYI0 €ro JEHCTBUTEIBbHOCTh WC-
KIIFOUUTEJIbHO B HEMOCPEACTBEHHOM € Heil B3aumonenctBuu. CO BpEMEHEM Ipak-
TUYECKUI OMBIT 3aMEHAIOT cJoBa. TakuM oOpa3oMm, 4esloBeK, BCE OOJIbIIE Moiarasich Ha
CJIOBA, — OTAAJISAETCS OT peanbHOCTU. ONbITEI MO (PU3UKE — 3TO BO3MOXKHOCTb JJIsA
pebénka 6oJiee OCHOBATENILHO pa3o0paThecs B ycTpoiicTBe mupa. Kak roBoputcs, «oauH
JIOOpBIN ONBIT BaXKHEE CEMU MYAPBIX NOydeHU». MccnenoBanus MOKa3blBaloT, YTO MUK
BO3PACTHOT'O MO3HABATEJIBLHOIO MHTEpECA AETEW K OKPYXKAIOLIEMy MUPY MPUXOJUTCS Ha
5—6 kmacchel cpeaHed mKoJbl. B 3TOM Bo3pacte aetu o0najaloT 3HAHUSMHU M3 Kypca
MPUPOIOBEACHUSI U CTPEMSTCS CaMOCTOSITENIbHO HAOI0aTh U OOBSCHATH MPHUPOJIHBIC
SIBJICHUSL.

®du3nka BHOCUT CYIICCTBEHHBIM BKJIAJ B CUCTEMY 3HAHUN 00 OKPY’KaIOIIEM MHUPE,
pacKpbIBa€T pOJIb HAyKHM B Pa3BUTUU OOIIECTBA, CIOCOOCTBYET (HOPMUPOBAHUIO
COBPEMEHHOT0 HAay4YHOr0 MHUpPOBO33peHUs. B mpoliecce ocBoeHust Kypca GpopMupyroTcs
MpEeJCTaBICHUS O (PU3MYECKUX SIBJICHUSIX M 3aKOHAX, O HAyYHBIX METOJAaX MO3HAHWS,
Pa3BUBAIOTCSI CIIOCOOHOCTh K HUCCJIENOBAHUIO, YMEHUSI HAOIIOJATh SIBJICHUS TPUPOIBI,
IUIAHUPOBATh M MPOBOAUTH OIbBITHI, IPABUIIBHO II0Jb30BATHCA U3MEPUTEIBHBIMU
npudOpaMu U 1aKe KOHCTPYUPOBATH UX CAMOCTOSTEIBHO.

[Iporpamma  «IOHBI  Qu3uk» cTaBUT Tepea COOOW  Iedb:  pa3BUTHE
MMO3HABATEIIBHOTO WHTEpeca K (PU3MKe, MOATOTOBKA AETEH K CHCTEMHOMY H3yYCHHIO
Kypca (U3UKH, TOCTETICHHOE PACITUPEHHE KPYyTra yJaluxcs, THTEPECYIOMNXCS HAyKOH 1
€¢ TPAKTUYCCKUMU TMPHIOKEHUSIMH; MPUOOPETEHNE ONbITa  WHAWUBUAYATLHOH W
KOJUICKTUBHOM JIESITENILHOCTH TIPH TMPOBEIACHUH MCCIIENOBATEIbCKUX padoT. B atoM u
3aKJIF0YACTCS aKTYaIbHOCTh JIAHHON TIPOTPAMMBI.

HoBu3zua

Pa3BuTHe MHTEINIEKTyallbHBIX CIIOCOOHOCTEH M TO3HABATEIbHBIX HHTEPECOB
OCHOBAaHO Ha pEHICHUM 33a7ay, TPEOYIIIUX OT YydYalluXcid CaMOCTOSTENIbHOU Jesi-
TEJIPHOCTH N0 WX pas3peueHuto. 1loaTomy B AaHHOM mporpamme AesiTEIbHOCTHBIN
MOAX0/ K OOYYEHHIO peaju30BaH B MOJHOW MEpe: KaKI0€ 3aHATHE MPEACTABISIET COO0M
MUHHU-HCCIIEOBAHNE, B Hauyaje KOTOPOro HEOOXOAMMO BbIABHHYTh THIIOTE3Y, 3aTEM
OCYLIECTBUTH HKCIIEPUMEHT (CaMOCTOSATEIBHO HWJIM TOJ PYKOBOJACTBOM B3pOCIIOrO),
3apUKCUPOBATH PE3YyJIbTaThl U BBIABUTH 3aKOHOMEPHOCTH, CIIeNaB BBIBOABL. B mporecce
oOy4eHMs I€THU OCBAaMBAIOT YMEHHMsI y4acTBOBATh B JAMAJOrE, MOHUMATh TOUKY 3PECHHS
co0eceTHNKa, TPUBOJIUTH MPUMEPHI, MOAOUPATH apTyMEHThI, (POPMYIHPOBATH BHIBOJBI.
[Ipy mOATOTOBKE AOMAIIHUX 3aJaHUM Yy4YallHeCs MOTYT HCIIOJIb30BaTh PA3JIUYHBIC
MCTOYHMKM WH(MOpMauu, BKIIOYas SHLMKIONEIWHU, cioBapu, WHTepHET-pecypchl U



apyrue 0a3bl JaHHBIX. 3aHATUE BKIIOYAET pa3iudHbie Popmbl: Oecena, paccka3 yuuTels,
pelieHue 3a71a4, HO OCHOBHBIM SIBJISIETCS CAMOCTOSATENIbHOE MPOBEICHUE IKCIIEPUMEHTA.

[Ipu npoBeneHNN ONBITOB UCIOJIB3YIOTCS MOJAPYYHBIE MAaTEpPHAIIbl, KOTOPBIE €CTh B
KOKIOM JIOME WJIM KOTOpbIE IOCTYIHBI IJIsi MPHOOpETeHus B JI0OOM Mara3uHe IO
HEBBICOKOM ILIEHE: KapTOH, IUIACTUKOBAs MOCYAA, INIACTUINH U T. 1. OIBITHI IOJIHOCTHIO
oe3onacHbl. OTOOp OMBITOB TAakOB, YTOObI HE AyOJMPOBATH JEMOHCTPALMOHHBIE U
naboparopHble omblThl  7—11 kiaccoB. MHOrue SKCIEpUMEHTAJBHBIE —3a/a4yM
c(OpMyJIMPOBAHBI B BUJIE UTPOBBIX 33JaHUII.

Ilenaroruyeckas mesiecoo0pa3sHoCTb

HenpepsiBHas cuctema pusudeckoro 00pa3oBaHusl B CHCTEME OCHOBHOTO OOIIETO U
CpPEeIHEro TMOJHOro 001mero o0pa3oBaHMs MPEJACTABISET COOOM IMOCIeN0BaTEIbHEIE,
CBSI3aHHBIE MEXIy cO0OOW sTambl oOydeHwHs: MporeneBThka (Gpu3uku B 5 u 6 Kiaccax,
ocHOBHas 1ikoJia (7 — 9 kiaccel), ctapiias npoduiabHas mkoa (10 — 11 kmaccer).

IIponeneBTHKA — BBEICHUE B HAayKYy, B MIEPEBOJIC C IPEUECKOTO si3bika (propaidéud)
O3HauaeT «IpeaBapuTesbHO 0o0yuaro». [loa mpomeaeBTUKON Mbl MOHMMAaeM BBOJIHBIN
KypC, CHCTEMaTHYECKM W3JIOKEHHBIM B CXaTOW dJIEeMEHTapHOW QopMe, KOTOpbIH
OCYILECTBIISIET MPEIBAPUTEIBHYIO MOJATOTOBKY Yy4YalllMXCS K HM3YYEHHIO IpPEIMETa B
OCHOBHOW IIKOJIE W JaJIe€ B CTAPUIEH IIKOJIE.

[IponeneBTrika €CTECTBEHHOHAYYHBIX 3HaHMI B 5-6 Kjaccax  sBJISIETCS
TUIAKTUYECKUM YCJIOBHEM TIPEEMCTBEHHOCTH OOYYEHUS B CHCTEME HEIPEPHIBHOTO
dbu3ugeckoro 06pa3oBaHUs U OCYIICCTBIISCTCS B HACTOSIIEE BPEMS COTIACHO 0a3UCHOMY
yueOHOMY TIaHy B pamKkax npenmera «EctecTBo3Hanue.

[IpeoOpa3oBaHue CTPYKTypbl U COJEpKaHUS Kypca (U3UKHA, B CBS3U C
MOJICpHU3AIMEN CUCTEMBI OOIIEro oOpa30BaHUS B CTPaHE, BBI3BIBAIOT HEOOXOIUMOCTh
CEpbE3HBIX H3MEHEHMH B TNPONEAEBTUKE (IIOATOTOBKE YyYalIMXCAd K HW3YyYEHHUIO
CUCTEMATUYECKOTO Kypca (PU3HKH).

Pa3paboTanHblii nponeaeBTUYECKUN KypC MOCTPOEH HA OCHOBE METOJa HayYHOTO
no3HaHua. OH cnocoOCTBYeT HayaldbHOMY (DOPMHPOBAHUIO U JaNbHEHIIEMY Pa3BUTHUIO
¢u3MYecKuX TIOHSATHM B CHUCTEME HENpepbhIBHOTO (U3HUYECKOro oOpa3oBaHUS W
oOecrnieunBaeT (OPMHUPOBAHHE Yy YUAIIUXCS [IEIOCTHOTO MPEICTABICHUS O MHpE.

OcBoeHME METO/a HAyYHOTO MO3HAHUSI MPEAOCTABISIET YYEHUKAM WHUIIMATHUBY,
HE3aBUCUMOCTh U CBOOOAY B TMporiecce OOydeHHs ¥ TBOpPYECTBA MPU OCBOCHUH
PEAIIbHOTO MUPA BEIICH U SABJICHUM.

B ycnoBusax peanmzaiuu oOpa3oBaTebHOW MPOTPaMMBbl HIMPOKO HCTIOIB3YOTCS
METOJbI y4eOHOTO, HCCIIENOBATEIIbCKOTO, MPOOJIEMHOTO JKCIepuMeHTa. PeOeHOK B
mpoliecce TIMO3HaHUs, MpuoOpeTas YyBCTBEHHBIM ((PEHOMEHOJIOTHYECKUI) OIIBIT,
NepeKMUBACT MOTyUYECHHBIC OIIYIICHUS U BIIEYATICHUS. DTH TIEPEKUBAHUS TIPOOYKIAIOT U
MOOY’KJIat0T TIPOIIECC MBIIILICHHUS.



Bcé€ 310 roBOpUT O megaroruyeckoi 1enecoo0pa3sHoCTH AaHHOM 00pa3oBaTelIbHON
MIPOrPaAMMBL.

e nmporpamMmmapl

LensiMu n3y4yeHust MpoOINeaeBTUYECKOro Kypca (DU3UKU B 5 KIIacce sBISIOTCS:

1.

Pa3BUTHC HMHTEPECAa U TBOPUYCCKHUX criocoOHoCTEM MIIQAIINX MKOJbHUKOB IIPpHU
OCBOCHHNH UMH MCTO/JId HAYYHOI'O ITO3HAHUS Ha Q)GHOMGHOHOFI/I‘-ICCKOM YPOBHC;

npuoOpeTEeHNEe YYaluUMHUCS 3HAHWM W YyBCTBEHHOI'O OMbITA Ui MOHUMAHUSA
SIBJICHUW TPUPOJBI, MHOTME W3 KOTOPBIX MM MPEACTOUT M3ydaTb B CTapLIUX
KJIaccax IIKOJIbI;

dbopmHpoBaHUEe MpeACTaBICHU 00 M3MEHYMBOCTH M IO3HABAEMOCTH MHPA, B

KOTOPOM MBI )KNBEM.

3agaum nporpamMmasl

. 3HaKOMCTBO ydqamuxcsa ¢ METOAOM HAYyYHOI'O ITO3HAHUS U MCTOJJaMHU

MCCIIEIOBaHMS OOBEKTOB U SBIICHUN MTPUPOIBI (HAOIIOACHHUE, OIIBIT, BHISBICHHE
3aKOHOMEPHOCTEH, MOJICTTUPOBAHKE SIBICHHS, (POPMYITHPOBKA TUTIOTE3 U
MOCTAHOBKA 33]71a4 M0 UX MPOBEPKE, MOUCK PEIICHUS 3aa4, TIOBEJCHIE UTOTOB
(hopMyJIMpOBKa BBHIBOJIA).

HpI/IO6pCTCHI/IC YHallquMHUcCsA 3HAHUU O MCXaHNYCCKHUX, TCIIJIOBBIX, OJICKTPUYCCKUX,
MardMTHBIX U CBC€TOBBIX SABJICHUAX, (bl/ISI/II-IeCKI/IX BCIIMIMHAX, XapPAKTCPHU3YIOIIHUX
OTH ABJICHUA.

dopMUpOBaHUE Y YUAIUXCS 3HAHUN O (PU3UYECKUX BEJIMUMHAX MYTh, CKOPOCTb,
BpeMs, CHJjla, Macca, MIOTHOCTh, KaK O CITOCO0e OMUCaHUsI 3aKOHOMEPHOCTEH
(bu3MYeCcKUX SIBICHUI U CBOMCTB (PU3UYECKUX TEN.

. cDOpMI/IpOBaHI/IC Y ydaluxcsa YMCHUA Ha6JIIOI[aTB N OIIMCHIBATh ABJICHHUA

OKPYKAIOILIEr0 MUPa B UX B3AUMOCBSI3U C APYTHUMU SIBJICHUSIMU, BBISIBIISAT
rJIaBHOE, 0OHAPY>KUBATh 3aKOHOMEPHOCTH B MPOTEKAHUHU SIBJICHUIN U KauecmeeHHO
O0OBSACHITH HaNOOJIEE PACITPOCTPAHEHHBIC W 3HAYMMBIC JIsl UeTIOBEKA SBJICHUS
MPUPOJIBL.

. OBJ'IaI[eHI/Ie 06IHeHay‘-IHBIMI/I IMOHATHUAMU: IIPUPOJHOC SABJICHUC, SMITUPUICCKU

YCTaHOBJIEHHBIN (haKT, MpobdiieMa, TUIOoTe3a, TEOPETUUECKUI BBIBOI, pE3yJIbTaT
AKCTIEPUMEHTAILHOMN MPOBEPKHU.

[ToHuMaHue OTJIMYUS HAYYHBIX IAaHHBIX OT HEMIPOBEPEHHON MH(MOPMAIUY;
[IEHHOCTH HAYKH JIJIsl yJIOBJIETBOPEHMSI OBITOBBIX, IPOU3BOJICTBEHHBIX U
KyJIbTYPHBIX TOTPEOHOCTEN YeIOBeKa.



7. Pa3BuTHe 00I11Iero Kpyro3opa y4arimxcsi, yCOBEpIICHCTBOBAHNE UX YMEHUsI paboTaTh
C HAYYHO-TIOIYJISIPHOM JIMTEPATYPOH, CIIPABOYHUKAMH, (PH3HUSCKIM
000pyTOBaHHUEM.

OTanunTeIbHAS 0COOEHHOCTH JAHHOI 00pa3oBaTeIbHOM NPOrPaMMBbI

JlaHHbI Kypc HE MOAMEHsEeT u3yuyeHue (U3UKU ¢ 7 KIacca, a CIY>KUT MPOIe/IeB-
TUYECKUM KYpCOM JJIs MOCJEAYIOEro CUCTEMAaTUYECKOTO U3YUYEHUs MIPEeAMETa.

bnaronapst uCTIOIB30BaHUIO HECTAHJAPTHOIO MOJIX0/1a MPY OPTaHU3AIMU 3aHSATUHN B
paMkax oOpaszoBarenbHOM mporpammbl  «FOHBIA  (QU3MK» yyaluecs MOJIy4aroT
BO3MOXHOCTh CAMOBBIPAKEHUS, yd4aTCs B3aMMOJACHCTBOBATh Jpyr C JAPYrom, cC
YBOKEHUEM OTHOCUTBCSI K MHEHUIO JPYrUX JIIOJIEM W OBJAJEBalOT HCKYCCTBOM
JTUCKYCCHH.

Bospacr nereil, y4acTBYIOIIUX B peajiu3aluu
JAOIOJHUTEIbHOI 00pa30BaTeIbHON NMPOrPaMMBbI

B nmanno¥l oOpaszoBaTenbHOM HporpaMMe y4acTBYIOT YUYEHHMKH 5 W 6 KJIaccoB B
Bo3pacte ot 10 1o 11 net He 6onee 10 yenoBek B rpymre.

Cpoxu peaju3aniuu JaHHOM JONMOJHUTEIbHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI

[Iporpamma paccuntana Ha 1 ropa.
DopMBbI M PEKUM 3AHATHHI

dopma 3aHIATHI TPyNIoBas, BUJ TPYIIbl — MNpopuiIbHAsi, COCTAaB MOCTOSHHBIN,
HaOOp CBOOOJHBIN. 3aHATHS TPoxonaaT 1 pa3a B Hememto 1Mo 1 Yacy B TeUEHHE BCETO
yaebHoro roja. KonuuectBo nereii B rpynie He 6osiee 10 yueHUKOB.

O:xuaaemblie pe3yabTaThl U CIoco0bI UX MMPOBEPKN

K kxoHny m3yuyeHust Kypca ydamuecs IOJKHBI UMETH IIEPBBIE IPEIACTABICHUS O
(U3HYECKUX SIBICHUSX, OBITh 3HAKOMBI C OCHOBAMH MOJIEKYJISIPHO-KMHETHYECKOU TEOPHH
CTPOCHHS BEIIECTBA, YMETh 0OpaIiaThCsl ¢ MPOCTEHIINM (HU3UIECKUM 00OPYTOBAHHUEM,
IPOU3BOJUTH MPOCTEUIINE U3MEPEHNUS, CHUMATh [TOKA3aHUS CO LIKAJIBI IprOOopa.

IIpoBepka pe3ysbTaTOB OCYLIECTBISETCS IPU NMPOBEACHUN MPAKTUYECKUX 3aHATHUH,
KOHKYpCOB pa0OT yuwamuxcs, NpU 3allUTe MPOEKTHbIX padboT. OueHuBaercs
CaMOCTOSITEJIbHOCTb BBITIOJIHEHUS, 3CTETUKA PAOOTHI.
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JInuHoCTHBIE, MeTANIPEAMETHBIE U NIPEeAMETHBIE Pe3y/IbTaThbl 0CBOCHHUS
JAOIOJHUTEIbHOI 00pa30BaTeIbHON MPOrPaMMBbI

Oouumu npeomemuviMu pe3yiomamamu 00yueHus npu uzyyeHuu
nponedesmuuecko20 Kypca uzuku A6aa0mcesa:
(EeHOMEHOJIOTMYECKUE 3HAHUS O NPHUPOAEC BAXKHEUIIUX (PU3NYECKUX SBICHUUN

OKPYXXaromero Mupa u kavecmeeHHo OOBACHATH IMPUYHUHY WX BOZHUKHOBCHUAA;

YMEHHMsI I0JIb30BAThC METOJaMH HAyYHOrO IMO3HAHUS, MPOBOIUTH HAOIIOACHHUS,
IUTAHAPOBATh M BBINOJHATH  OKCIIEPUMEHTBI, 00padaThiBaTh  PE3yJbTaThl
U3MEPEHUH, npedcmasisimes 0OHAPYHCeHHbLe 3AKOHOMEPHOCMU 8 CTIOBECHOU (hopme
unu 8 uoe maoauy;

HAayIUTHCA Ha6J'HOI[aTB INPUPOJHLBIC ABJICHWA, BbIACIIATH CYIICCTBCHHBIC IIPU3HAKU
9THUX ﬂBHeHHﬁ, JACJIaTb BBIBOJbI,

HAyYUTHCSI TOJB30BATbCS M3MEPUTEIBHBIMU MpUOOpaMu (BECHI, AUHAMOMETP,
TEPMOMETp), COOMpATh HECIOXKHbIE OSKCIEPUMEHTAIbHBIE YCTAHOBKH JJIA
MPOBEICHUS] TMPOCTEHUILIUX OMNBITOB, MPEICTABIATh PE3YJbTaThl HM3MEPEHUN C
MTOMOIIIBIO TaOJUI] ¥ BRISIBJISATH HA 3TOMW OCHOBE SMITMPUYECKHUE 3aKOHOMEPHOCTH;

YMEHHsI IPUMEHATh TEOPETUUECKHE 3HAHUS 110 (PU3HKE K OOBSICHEHHUIO MIPUPOIHBIX
SIBJICHUW U PELICHUIO IPOCTEUIINX 3a/a4;

YMEHUSI U HaBBIKH MPUMEHSATH MOJYYCHHBIC 3HAHUS JUIS OOBSCHEHHS MPHHIIAIIOB
JOCWCTBHSI W CO3JAHUSI TPOCTBIX TEXHUYECKHX YCTPOWCTB (Hanpumep, cOopka
YCMOUYUBLIX KOHCMPYKYUL, KOHCMPYUpOo8aHue npocmeiiuieco pomoannapama u
MUKDPOCKONA, U320MO8eHUe INeKMPOHHO20 KII0YAd U UCTOYHUKA MOKA), PEIICHHS
MPAKTHYECKUX 3a7a4 MOBCEIHEBHOM >XU3HHU, oOecrieueHus 0€30MacHOCTH CBOEH
KHU3HH, PAIIMOHATILHOTO TPUPOIONIOIB30BAHUS U OXPaHbl OKPYIKAIOIICH CPEIbl;

YMEHHE MPUMEHATh 3HAHUA MO (U3NKE NpU H3YYCHUH JAPYTUX MPEIMETOB
€CTECTBEHHO-MAaTEMATUYECKOTO LINKJIA;

dbopmupoBaHue yOexIeHUs B 3aKOHOMEPHOW CBS3M U TMO3HABAEMOCTU SIBJICHUUN
IpUpPOAbl, B OOBEKTUBHOCTH HAy4YHOrO 3HAHMS, B BBICOKOM IIEHHOCTH HAayKHU B
Pa3BUTUU MaTEPUATILHOU U JIyXOBHOM KYJIbTYPHI JIFOJCH;

PAa3BUTHEC JJIEMCHTOB TCOPCTHUYCCKOI0O MBIINIJIICHUA Ha OCHOBC (I)OpMPIpOBaHI/I}I
YMGHI/Iﬁ YCTaHABJINBATDb q)aKTbI, BBIICIEITh TJIABHOC B HM3Yy4YaCMOM SBJICHUMU,
BBIABJIATHL HPUYUHHO-CICACTBCHHBIC CBsA3W MCKAY BCIMYHUHAMH, KOTOPLIC Cro0
XapaKTCPU3YIOT, BLIABUTATH TUIIOTC3bI, (I)OpMYJII/IpOBaTB BBIBOJHI,

KOMMYHUKATHUBHBIE YMEHUS: JOKJIAJbIBaTh O pe3yjbTaTaX CBOEro MCCIEIOBaHUA,
y4acTBOBaTh B AMCKYCCHH, KPATKO M TOYHO OTBEYATh Ha BOMPOCHI, UCIIOIb30BAThH
CIIPaBOYHYIO JTUTEPATYPY U APYTHUE UCTOUHUKHU UH(POPMALIUH.



Yacmuvimu npedmemuvimu pe3yibmamamu 00y4eHus 6 nPOnedesmu4ecKom

Kypce qbu3u1<u, HA KOmopbslx OCHOg8blearomcs 06muepe3yﬂbmambt, AeaAaomcesn:

1)

2)

3)

4

5)

1)

2)

3)

YMEHHUsI MPUBOAUTD MIPUMEPHI U CIOCOOHOCTH OOBSCHATH HA KAUECTBEHHOM YPOBHE
¢usznyeckue SBICHUS: PAaBHOMEPHOE M HEPABHOMEPHOE JBHKEHHS, KOJIeOaHUs
HUTSHOTO W NPYKMHHOTO MAasTHUKOB, pACIIMPEHHE TeEI IIPU HarpeBaHUH,
OO0JIBIIYIO CKUMAEMOCTh I'a30B, MAIYIO C)KUMAEMOCTb XKHUJAKOCTEH U TBEPIBIX TEll,
BUIBl  TEIUIONIEpENayd, DJIEKTPU3allMi0  TEJl, HarpeBaHue IPOBOJHUKOB
IEKTPUYECKUM TOKOM, OTPAKEHUE U IPEIIOMIICHUE CBETA;

YMEHUSL U3MEPATHh PACCTOSHHE, IPOMEKYTOK BPEMEHH, CKOPOCTb, MAaccCy, CUIY,
TEeMIepaTypy, (HOKyCHOE pacCTOsSHHE COOUpAroUIe JIHH3bI, ONTUYECKYIO CHITY
JMH3BL;

BJIAJICHUC  OKCIICPUMCHTAJIbBHBIMU  MCTOJaMM  HCCIICJOBAHUSA B  IIPOLCCCEC
CaMOCTOATCIIBHOTO H3YUYCHUA 3daBUCHUMOCTH HpOﬁ,ZIGHHOI‘O IIyThH OT BPCMCHH,
YAJIMHCHUSA IIPYKHUHBI OT HpI/IJIO)KeHHOI\/’I CHJIbl, CHJIbI TPEHHUA CKOJBXKCHHUA OT BECA
TCJ1a, CHJIIbI ApXI/IMCI[a oT o0beMa TCJIa, ICpruoaa KOJICOAHMI MasgTHHKA OT €ro
JJIMHBI, yIJIa OTPAKCHHUA OT yIJIa IMaJICHUA CBCTA,

YMEHHE NPUMEHATH OJJIIEMEHTBl MOJEKYIAPHO-KUHETUYECKOM M DJIEKTPOHHOU
TEOpUH N1 OOBSICHEHUSI SIBIICHUIM NPUPOIBL: PACIIUPEHUE TeNl MpU HarpeBaHUH,
OOJBIIYIO C)KUMAEMOCTh T'a30B, MAIYIO C)KUMAaeMOCTh KHUAKOCTEH M TBEPIBIX Tell,
IIEKTPU3ALUIO TEII,

YMEHHE UCIOJIb30BaTh MOJYYCHHbIC 3HAHWS, YMEHUS U HABBIKH B TOBCETHEBHOM
®U3HU (OBIT, SKOJIOTHS, OXpaHa 3JI0pPOBbs, OXpaHa OKPYKAIOIIEH cpeapl, TEXHUKA
0€30MacHOCTH U JIp.).

Memanpeomemuvimu pe3yromamamu 00y4eHus npu U3y4eHuu
nponedesmuuecko20 Kypca puzuku A61a0omcsa:
OBJIAJICHUE HABBIKAMHU CaMOCTOSITEIBHOTO TMPUOOPETEHUS] HOBBIX 3HAHWM,

OpraHu3ainuu y‘-IG6HOfI ACATCIIPHOCTH, IIOCTAHOBKH ueneﬁ, IIJIaHUPOBAHNA,
CaAMOKOHTPOJIsI MW OLCHKH PC3YJIbTaTOB CBOCH ACATCIbHOCTH, YMCHHAMU
nNpeABUACTE BO3MOXKHBIC PE3YJIbTAThI CBOUX I[CﬁCTBHﬁ;

OBJIAJICHUE  YHHMBEpPCAJIbHBIMU  CHOCOOAMU  JIE€ATEIBHOCTH HAa  IpUMepax
VCIIOJIb30BaHUs METOIa HAYYHOTO ITO3HAHUSA ITPU U3YUYEHHH SIBJIEHUN NTPUPOIBL;

dopMupoBaHHEe YMEHUH BOCIPHUHHMMATH, TIepepadaThiBaTh M  MPEIBABIATH
uHGOpPMAIIMIO B CIIOBECHOW, OOpa3HOM, CHMBOJIMYECKON (opmax, Mpu MOMOIIU
TaOJIUI, BBIIEIATH OCHOBHOE COJIEpKaHHUE MTPOYNTAHHOTO TEKCTa, HAXOJAUTh B HEM
OTBETHI Ha IIOCTABJICHHBIC BOIIPOCHI U U3J1ararh €ro;



4)

3)

6)

7

1))

2)

3)

4)

5)

6)

7)

HpI/IO6pCTCHI/IC OIIbITa CaMOCTOATCIIBHOI'O ITIOMCKA, aHaJIn3a u 0T60pa I/IH(i)OpMaHI/II/I
C HCIHOJIb30BAHUCM PpPA3JIMYHBIX HMCTOYHHMKOB HW HOBBIX I/IH(l)OpMaI_II/IOHHBIX
TEXHOJOT Ui IJIs1 pCIICHUA ITO3HABATCIIbHBIX 3a/1aq,

Pa3BUTHC MOHOJIOTUYECKON H I[I/IaJ'IOFI/I‘-IeCKOI\/II pein, YMCHHUS BbIpAXKaTb CBOU
MBICJIH M CITOCOOHOCTH BBICJITYIIINBATDb CO6CCC,Z[HI/IK8,, IMOHUMAThb €TI0 TOYKY 3PCHUI,
IIPpHU3HAaBaTh IIPaBO APYTroro 4€jJI0BCKa HA MHOC MHCHHUC,

OCBOCHHEC IIPpUCMOB JICUCTBUN B HCCTAaHAAPTHBIX CHUTyaluAgX, OBJIAACHUC
9BPUCTHYCCKNMHU MECTOAAMHN PCIHICHHA HpO6JICM;

dbopMupoBaHre yMEHUH paboTaTh B TPYININE C BBIIOJHEHHEM pPa3IHMYHBIX
COLIMATIBHBIX POJICH, NPEICTaBISITh U OTCTaMBATh CBOU B3TJISABI U yOEXKICHUS,
BECTU IUCKYCCHIO.

JTuunocmuvimu pesynomamamu o0yueHus npu u3y4eHuu NPOneodeemuyecKoo
Kypca pusuxu agaawomca:
c(OpPMUPOBAHHOCTh ~ TIO3HABATEIILHBIX  HMHTEPECOB, HWHTEIUICKTyallbHBIX U

TBOPUYECKUX CIIOCOOHOCTEN yUaluxcs;

yOEXIEHHOCTh B BO3MOXKHOCTH MTO3HAHUSI TIPUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOTO
VCMOJIb30BaHUs JOCTMKCHUN HAYKH W TEXHOJIOTUM ISl NAIBHEUILETO Pa3BUTHUA
YEJIOBEUECKOT0 00IEeCTBa, YBAXEHUE K TBOPIIAM HAYKH M TEXHUKH, OTHOIIIEHUE K
bu3HKe KaK K AJIEMEHTY 00I1eYeI0BEUECKOM KYIbTYPHI;

CaMOCTOATCIBHOCTD B HpI/IO6pCTCHI/II/I HOBBIX 3HAHUH U IMPAKTUICCKHUX YMGHHﬁ;

MOTHBauA O6paBOBaTCHBHOﬁ ACATCIBHOCTH IIKOJIBHUKOB Ha OCHOBEC JIMYHOCTHO
OPUCHTHUPOBAHHOI'O IMOAXO0A4a,

¢dbopMHpOBaHNE IIEHHOCTHBIX OTHOLICHUH APYT K JIPYry, K YUHUTEN0, K aBTOpaM
OTKPBITHI U N300peTeHuil, K pe3ynbrataM 00y4eHus;

npUOOpEeTEHUE MOJIOKHUTEIBHOTO 3MOIMOHAIFHOTO OTHOLIEHUS K OKpY)KaroIien
IpUpoJie U caMOMy cebe Kak 4YacTH NMPUPOIbI, KeJaHUE MO3HaBaTh MPUPOIHBIC
OOBEKTbl W SIBIEHHUS B COOTBETCTBUM C JKU3HEHHBIMM HOTPEOHOCTSIMU U
UHTEpPECaMU;

npUOOpETEHUE YMEHUs CTaBUTh Mepell co00il Mo3HaBaTeNbHbIE 11€JIH, BBIIBUTATh
TUIOTE3bl, KOHCTPYUPOBATH BBHICKA3bIBAHUS €CTECTBEHHOHAYYHOT'O XapakTepa,
J0Ka3bIBaTh COOCTBEHHYIO TOUKY 3PEHHSI 110 00CYKIAaeMOMY BOIIPOCY.



TexHnueckoe odecnmeyeHue

. Kabuner puszuku.

. JlabopanTckast ¢ mpubopamMu ¥ MaTepuajiaMy, HEOOXOAMUMBIMH JJIsi TTPOBEACHUS
(U3UYECKUX OMBITOB W OKCIEPUMEHTOB: Iu(dpoBas maboparopusi, HAOOPHI:
«MEXaHUKay, «IJIEKTPUIECTBOY, «OMTUKA», TPYToe 000pyI0BaHNE

. KomnsroTep.

. IIpoekrop.

Y4eOHo-TeMaTHYeCKHIl IVIAH NPOTrPaMMBbI

«IOub1ii puzuk»

S kJi1ace
Koauuecmeo
No Hazeanue memuwi
yacog
1 Uncmpyxkmadsic no oxpane mpyoa nHa 3ansamusix. Beoonoe 0,5
" | 3anamue
Tema U3mepenus 9
2 N3mepenne kommuectsa. [lorpemnocts 1
3 N3mepeHne qnuHbl. JTajJoH JJIMHbI 1
4 N3mepenne pazMepoB MajbIX TEJ CIIOCOOOM PsIIOB 1
5 N3mepenne nuamertpa tei. LltanreHnupKynb 1
6 N3mepenne Bpemenu. MusmcekyHia 1
. Ornpenenenue CKOPOCTU YEPE3 U3MEPEHNS PACCTOSHUS U 1
BPEMEHU
8 N3mepenne miomanu. [Tanerka 1
N3mepenne 00bEmMa. MepHBIil cTakaH 1
10 | Y3mMepenne maccel. Merox psiioB. Muiurpamm 1
Tema CBet o
11 | CBer u cekTp 1
12 [IBeTa u kpacku 1
13 | Kak MbI Bugum? 1
14 PacnpocTpanenue cBera 1
15 OTpaxxeHue cBeTa 1
16 | [IpenomiieHue cBera |




17 |Jlyna 1
18 | Muxpockon 1
Tema Kocmoc 5
19 | ConHeuHas cucrema 1
20 | JIuHerHas U yriioBas CKOPOCTH 1
21 OpuentupoBanue qHEM. COTHEUHBIEC YaChI 1
22 | Co3Be3aMs CEBEPHOTO MOIyIIApHsl. DKINITHKA 1
73 ConHeyHbIE U JTYHHbIC 3aTMEHHUS 1
Tema 3ByK 5
24 HcTounnku 3ByKa 1
25 BricoTa 3Byka 1
26 | Kak mbI ciprmmm? 1
27 CBolicTBa 3ByKa 1
78 CKOpOCTb 3ByKa B pa3HbIX Cpeaax. 3BYKOU3OJALMS 1
Tema Mexanuka 6
29 JKECTKOCTh U MPOYHOCTH 1
30 | LlenTp Tsxectn 1
31 Bunbr paBHOBecHs 1
33 Y cTOoN4nBOCTD 1
34 PaBnoBecue peruara. Unepuus 1
HUmozosoe 3ansmue 0,5

Copaepxanue nporpaMmMbl JOMOJHUTEJIBHOT0 00pPa30BaHUs
«FOHbIH pU3UK»
S kaace

1. BBojiHOE 3aHsTHE
NHcTpyKkTak MO OXpaHe TpyAa Ha 3aHATUAX. 3aJadd W COJACpXKAHUE 3aHSATUU 110
mporpamMMme JOTOJHUTENBHOTO oOpa3zoBaHus «®Pu3mka B mpuMepax W 3amadax». Urto
u3y4Jaer (pu3mkKa.

Tema U3mepenus (9 4)

2. HM3mepeHue koauyecTBa. [IorpenHocTh

Kaxk HU3MCPUTDH 0O0JIBIIIOE KOJIUYECTBO OJIMHAKOBLIX IIPEIAMCTOB. Yro Takoe IMOTPCIIHOCTD

OINBITA U UTO TAKOE TOYHOCTb.
3. N3Mmepenne mivHbL. DTaJT0H JUINHEI

CrapuHHble Mepbl IIMHBL. YTO Takoe 3TanoH JUIMHbL. Kak M3MepUTh NPOTAKEHHOCTh
npeaMera. Kak n3MepuTh JMHy 1iara.




4, H3MepeHne pa3MepoB MaJlbIX TEI CII0CO00M pPAOIOB

Kak u3meputhb pazmepsl Masblx T (TOPOLIMHBI, 3€PHBIIIKA MIIIEHA, TUAMETP HUTH).
5. N3mepenne nuamerpa teiu. [ITadnreHumpkyib

3HAKOMCTBO CO IITAHTCHIIUPKYJeM. M3MepeHue Hapy>KHOTO U BHYTPEHHETO IHaMETpa
y3bIpbKa, U3MEPEHUE IITyOUHBI My3bIPhKa C TTOMOIIBIO IITAHT CHIIUPKYJIS.

6. H3mepeHue BpeMeHH. MUJIMCEKYHIA
Uto Takoe nepuoa 1 MIJUIHUCEKYHIa. Kak Mob30BaThCA CEKYHIOMEPOM ISl U3MEPEHUS

BPEMEHU.
7.  OnpeneneHue CKOPOCTH Yepe3 U3MEPEHUS PACCTOSHUS U BPEMEHH

Omnpenenenre CKOPOCTH Y€IOBEKa K X01p0€, BO Bpemst Oera. Pemenue
AKCIIEPUMEHTAIILHBIX U PACUCTHBIX 3a7a4.
8.  Hsmepenwue nnomanu. [Tanerka

Urto takoe naneTka. Kak m3roroBuTh 3TaloH miomaau. Mamepenue miomanu Gurypsl
HEIMPaBWJIBHOU (POPMBI.
0. Nsmepenue 00béMa. MepHBI CTakaH

Kax uzroroButh MepHbIit cTakaH. Kak n3mMepuTh 00beM Tea HEMpaBIIbHON (DOPMBI.
10. Hsmepenue mMaccol. Meton psiaoB. MusiurpamMmm

Kak u3meputh Maccy npeiMeTa Ha paBHOIUIEUHBIX Becax. Kak u3aMepuTh Maccy JIerKoro
npeaMera. YTo Takoe MUJUIUTPAMM.

Tema Cger (8 4)

11. Cset M ceKTp
Kakwue ObIBatOT HCTOYHUKH CBeTa. UTO Takoe CHEKTp.

12. 1lBeTa M KpackH

[Touemy mpeaMeThI OBIBAIOT PA3HOTO IBETA.
13. Kaxk mbl Buaum?

CaoiicTBa Haiero 3penus. M3roroBineHue taymarpona (UrpymKU-UIUTFO3HH).
14. PacnopocTpaHeHHne cBETa

Kak o6pa3yeTcs TeHb U TIOJTyTEHb.
15. Ortpaxxenue cBeTa

Kaxk nmonydaercs uzo0paxenue B 3epkaiie. Kak crienatb nepuckor.

16. IlpenomiieHue cBeTa

Kax BeneT cebst cBET Ha rpaHuUIle COMPUKOCHOBEHHUSI IBYX MPO3PAYHBIX CPE/I.

17. Jlyna
Yro Takoe Jyra U mouYeMy OHa YBEITUIMBACT U300PaKCHHUE.

18. Mukpockon

UT0 Takoe MUKPOCKOM M KaK UM TOJIb30BaThCH.
Tema Kocmoc (54)
19. ConHeyHas cucTemMa

Yro takoe ConHEYHAst CUCTEMA U KAaKOB €€ pa3Mep.



20. JlunenHas v yriioBasi CKOPOCTH

UTto Takoe yriaoBas CKOPOCTb U KaK €€ BHIUUCIIHTD.
21. OpwuentupoBanue qHEM. COJTHEYHBIE YAChI

Kax opuentupoBathcs 6e3 kommaca. Kak onpenenste Bpems 10 COTHEYHBIM YacaM.
22. (Co3Be3ausi CEBEPHOTO MOJVIIAPUSL. DKIUITHKA

Urto Takoe co3pe3ausi. Uto takoe sxnuntruka. Kak Haiitu [lonsipHyto 3Be31y.
23. CoJIHEYHbIE U JYHHbBIEC 3aTMEHUS

Kak 1 moueMy mpoucXosiT COTHEYHBIC U JIYHHBIE 3aTMEHUS.
Tema 3ByKk (54)
24. WICTOYHHMKH 3BVKA

Uto Takoe 3BYK U Kak OH pokaaeTcs. Pa3inuHblie MICTOYHUKHY 3BYKA.
25. Beicora 3ByKa

UTto Takoe BBICOTA 3BYKa M OT YETr0 OHA 3aBHUCHT.
26. Kaxk ™Mbl ciapiimm?

Buner 3BykoB (MH(pa3BYK, aKyCTHUECKUN 3BYK, YIBTPa3BYK, TUIIEP3BYK). CTpoeHHUE yXa.
Kak cnenate TenedoH.
27. (CBoiicTBa 3ByKa

Kak y3naTs paccTosiame 10 Tpo3bl. UTO Takoe 3X0 U 9eM OHO TOJIE3HO.
28. CKOpPOCTh 3BVKA B PA3HBIX Cpeaax. 3BYKOU3OJISAIIMS

OT 4ero 3aBUCHUT CKOPOCTh 3ByKa. UTO Tako€ 3BYKOU3OJISITHS.
Tema Mexanuka (64)
29. JKECTKOCTH M IPOYHOCTH

Yro Takoe aedopmanums. Bugsr nedopmaru. Uto Takoe xecTKOCTh. OT 4ero 3aBUCUT
MIPOYHOCTH BEIIECTBA.
30. LleHTp TsKECTH

Kak 0OHapyXHUTh EHTP TSKECTH M U€M OH 3aMeUaTesICH.
31. Bwuasl paBHOBeCUSA

Urto Takoe ycToMunBoCTh. Kakue ObIBAIOT BUIBI paBHOBECHS. MI3roTOBICHUE UTPYIITKH C
YCTOMYHMBBIM PAaBHOBECHEM.
32. VYCTOWYMBOCTH

Kax ymyamute ycToiunBocTh. MccienoBanne BIUSHIS MOJTOKEHUS IICHTPA TSKECTH
OTHOCHUTEJIBHO TUIOIIAIA OTIOPHI HA YCTOWYHUBOCTb.
33. PaBHOBecue peryara

Uto Takoe pbluar U KOra OH HaXOJAUTCA B paBHOBECHH.
34. Huepuus
Uto Takoe MHEepLUMS U UHEPTHOCTH TeJl. [IposiIBIEHNS MHEPTHOCTH TEJ B OKPYKaIOIIEM
Hac Mupe.
HroroBoe 3angarue. Mrpa « KpecTUKH-HOJIUKHY

Ob6o0061maro1iee TOBTOPEHUE N3YUEHHBIX TEM B UTPOBOH (hopMme.
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1. AcnamasoB A.I'., BapnamoB A.A. Y auButensHas ¢puszmnka.-M.: Jloopocser, 2002
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1. Bonpiias kHUra 3KCIIEPUMEHTOB Ui KOJILHUKOB/ [loa penakiueit AHTOHEIIbI
Meitsiau: Ilep. ¢ ut. 3.M.MotsuieBoit.-M.: 3A0 «POCMOBH-IIPECCy, 2011

2. Jlsnuna U. 5. He ypokom enunbiM. PazButne natepeca k pusuke. M.: [IpocBemienue,
1998

3. MaptembsnoBa T.HO. PRO-OU3UKA 5-6. YueOHO-MeTOIMYECKOE TTOCOOME IS
yuureneit, gereit u pogureneit. CI16: CMHUO IIpecc, 2015

4. CwmupnoB B. OnbiTel 1 camozenku 1o ¢usuke.- Jlennnrpan: Herrus, 1955

5. Tapacos JI.B. ®usuka B ipupoje.- M; "Bepoym - M", 2002

6. Xyrtopckoii A.B. YBnekarenbHas pusnka. COOpHUK 3aJaHUM U OTBITOB JJIs
IIKOJILHUKOB U a0UTypueHToB ¢ otBetamu.- M.: APKTU, 2001

Cnucok 10M0JTHUTETbHOM JIUTEPATYPbI

1. AsepnukoB B.3. Hecnyualinbie ciiyuaiiHocTu.- M.: [er. nut., 1972

2. T'mapunakun C.I'. Paccka3sbl o ¢pusmnkax u MmaremaTtukax. -M.: Hayka, 1985

3. Kiayc E.M. Iloucku u otkpeitus. -M.: Hayka, 1986

4. Konromas FO.I1. OTkpbITHs coBeTCKUX YU€HBIX. -M.: u31. MI'Y, 1982

5. Kynpssues I1.C. Uctopus puzuxu.- M.: [Ipocsemenue, 1963

6. Jleittec H.C. O6 ymcTBeHHOM ofapéHHOCTH. -M., 1960

7. MaitganoB A.C. UckycctBo oTkpbiTus. -M.: Penpo, 1993
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Coxomnosckas 3.K. 300 ouorpaduii yuéusix. -M., 1982
®penkensb .M. Ha 3ape HoBo# dusuku. -M.: Hayka, 1969
Yynnosckuii B.D. OgapéHHocTh: nap uim ucneitanue.- M., 1990

HNuTepHer-pecypcsl

http://simplescience.ru/video/about:physics — «IIpoctast Haykay - yBleKaTeIbHBIC
BHJICO-OTIBITHI 110 (DM3HKE IS IeTen

http://class-fizika.narod.ru - uHTEpeCHbIE MaTepUalibl K ypokaM (HU3UKHU IO TeMaM 7-9
KJIaCCOB

http://www.diagram.com.ua/tests/fizika - 3aHMMaTeIbLHBIE ONMBITHI IO (GU3UKE JIOMA
http://elkin52.narod.ru — 3aHuMaTenpHas puU3MKa B BOIPOCaX U OTBETAX
http://ru.wikipedia.org — BUKUIEH U

http://thephysics.org.ua — «®@u3uka - 370 IPOCTO!» - yBIEKATEILHOE MyTEIIECTBUE B
MUpP (HU3UKH

http://yandex.ru/video - ¢punbmbl 1o Gusnke

http://uchifiziku.ru — «Yuu Qusuky!» - ONBITHI, SKCIIEPUMEHTBI, TEOPHUSL, TPAKTHKA,
perieHus 3a1a9
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