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IHosicuuTeanLHas 3aNMUCKa

JlomonuuTenpHass o0meoOpa3oBarenbHas oOIiepa3BuBaromias nporpamma mno ¢usuke «Touka
Pocra. Yyneca ¢wusuku» mnpennasHadeHa oOyvaromuxcs 7-9 wmaccoe MKOVYCOII c.
HoBoknszpMuHCKOE

Peasm3aunus nporpaMmbl 00ecie4uBaeTCsi HOPMATHBHBIMH JOKYMEHTAMU:
®denepanbHblil 3ak0H Poccuiickoit denepannn ot 29 nexadpst 2012 r. Ne 279-03 «O6

-Oenepanpubiii 3ak0H Poccuiickoit denepanuu ot 29 gexabps 2012 1. Ne 279-®d3 «O06

obpazoBanuu B Poccuiickoit denepanun» (C M3MEHEHUSIMHU U JTONOTHEHUSIMH ),

-DenepalbHBIM  TOCYJApCTBEHHBIM — 00pa30BaTEIbHBIM  CTAHJAPTOM OCHOBHOIO  OOLIEro
obpasoBanus (yTB. mpukazoM MuHucTepcTBa oopazoBanus u Hayku PD ot 17 nexabps 2010 r. N
1897) (pen.11.12.2020) , ITpuka3 Munnpocsemenus Poccun ot 31.05.2021

Ne 287)

- IlocranoBnenue ['maBHOTO rocyJapcTBEHHOTO CaHUTApHOTO Bpada Poccuiickoii
Oenepannn ot 28.09.2020 Ne 28 "O6 yrBepxkaennn canutapHbix npasui CII 2.4, 3648-20
"CaHUTapHO-AUIEMHUOJIOTHYECKUE TPEOOBAHUS K OPTaHU3aIUSIM BOCITUTAHUS U O0YUCHHSI,
OT/IbIXa M O3JIOPOBJICHHSI IETEH U MOJIOJEKH ",

-IIpuka3 Munucrepcrsa npocsenienust PO ot 27 uronst 2022 r. N 629 “O06 yTBepKIaeHUH
[Topsimka opraHu3anyy U OCYIIECTBICHUS 00pa30BaTEIbHON IEATETLHOCTH TI0 TOTIOJHUTEIHLHBIM
o01eo0pa3oBaTebHBIM IpOrpaMmmam”.

¢ HamnpasiIeHHOCTb NPOrPaMMBbI — €CTECTBEHHOHAYUYHAast

[Ipemaraemas mporpamma B 7- 9 kilaccax paccunTaHa Ha 3 roja oOydeHus: B 7 kiacce — 34
yacoB; B 8 kiacce — 34 yacoB; B 9 kinacce - 34 yaca, Bcero (102uaca).

dusnueckoe oOpa3zoBaHHE B CHCTEME OOINEro W CpeIHero oOpa30BaHUS 3aHUMAET OJHO U3
BEAYIMX MecT. SIBHssch (YyHIAMEHTOM HAyYHOTO MHPONOHMMAHHs, OHO CHOCOOCTBYET
¢dbopMHpOBaHHIO 3HAHWH OO0 OCHOBHBIX METOJaX HAy4YHOrO IO3HAHHUS OKPYKAIOUIETO MHpA,
(byHIaMEHTAIbHBIX HAYYHBIX TEOPUN M 3aKOHOMEPHOCTEH, (OpMHUpYET y 00y4aromuXcsi YMEHUS
UCCIIEIOBaTh M OOBSICHATH SBICHHS MPHUPOAbI M TeXHUKH . Kak mKompHBIA mpeamer, (usuxa
00J1a1aeT OTPOMHBIM TYMaHUTAPHBIM NOTEHIINAJIOM, OHAa aKTHBHO (DOPMHPYET HHTEIIICKTYaIbHbIC
¥ MUPOBO33peHYecKHe KadecTBa TnaHoCTH. [lnddepennmanus npeanonaraeT Takyo opraHu3anuio
nporecca oOydeHHs, KOTOpas y4YMTHIBAeT WHIMBHIyaJbHbIE OCOOEHHOCTH OOyYaroIuxcs, HX
CIIOCOOHOCTH M MHTEPECHI, TMYHOCTHBIN onbIT. nddepenunanys odyueHus: GU3UKe MO3BOIISET, C
OJTHOW CTOpOHBI, 0oOecreynTh 0a30BYIO MOATOTOBKY, C APYrod — YJOBIETBOPHUTH MOTPEOHOCTH
Ka)XXJIOTO, KTO TPOSIBISIET MHTEPEC M CIIOCOOHOCTH K NMPEIMETY WM BBIXOJIUT 32 PAMKH H3y4CHUS
(hM3UKH B MIKOJIBLHOM KypCe.

esan kypca

Onupasicb Ha MHIMBHAYyaJbHbIE 00Pa30BaTENIbHBIE 3alIPOChl U CIIOCOOHOCTH KaXKIOro pedeHka
Ipu peanusanuu nporpammsl 1no ¢usnke «Touka Pocta. DxcnepumeHTanbHas (pusnka», MOKHO
JOCTUYb OCHOBHOW MHeIM - Pa3sBUTh Yy OOy4YamwIIMXCS CTpeMJIeHHe K JajbHeilemy
caMoonpeae/JIeHHI0, HHTE/VIEKTYaJIbHOM, HAYYHOM M NMPAKTHYECKON CaMOCTOATENbHOCTH,
M03HABATEJIbHON AKTUBHOCTH.



JlaHHas mporpamMma MO3BOJISIET OOY4YaroLIMMCS O3HAKOMHUTBCA C METOAMKOM OpraHu3alud U
IPOBEICHUS HKCIEPUMEHTAIBHO-UCCIIEAOBATENILCKON JIESITENFHOCTH B COBPEMEHHOM Y4eOHOM
nporecce 1mo (GU3NKe, 03HAKOMUTHCS CO MHOTMMM MHTEPECHBIMU BOIIPOCAMHU (PU3UKU HA JTaHHOM
JTane OOYy4YeHHs, BBIXOAALIMMM 33 pPAaMKU IIKOJBHOW MPOTrpaMMBbl, PaCIIUPUTh ILEIOCTHOE
IpeACTaBIeHUEe O MpodjaeMe JaHHOM Hayku. OKCIEPUMEHTaJbHas JEATENbHOCTh OyneT
CIOCOOCTBOBATh PA3BUTHUIO MBICIIUTENIBHBIX ONEPAii U 00IIeMYy HHTEIIEKTYaIbHOMY Pa3BUTHIO.
He Menee BakHBIM (paKTOpPOM peaH3alMy JaHHOW MPOrpaMMBbl SABISETCS CTPEMIICHHE PAa3BUTh Y
00y4aroIuXcsi YMEHHE CaMOCTOSITEIbHO PabOTaTh, AyMaTh, HKCIEPUMEHTUPOBATh B YCIOBMSX
IIKOJbHON J1a00OpaTOpHM, a TaKkKe COBEPIICHCTBOBATh HABBIKM apryMEHTAllUUd COOCTBEHHOM
no3uMM 10  ompenenc€HHbIM  BompocaMm.  CopepkaHWe  NIpPOrpaMMbl  COOTBETCTBYET
MIO3HABATEJIBHBIM BO3MOKHOCTSIM IIKOJIBHUKOB U MPEIOCTABISET UM BO3MOXHOCTh paboTaTh Ha
YPOBHE TOBBIIICHHBIX TpeOOBaHMHU, pa3BUBas ydeOHy0 MmortuBanuio. ConepkaHue 3aHATHN
npejcTaBisieT co00i BBECHUE B MUP YKCIIEPUMEHTAIBHON (PU3MKH, B KOTOPOM y4Yalllecs CTaHyT
HCCIICOBATEISIMA U HAy4aTbCs IMO3HABaTh OKPYXAIOUIMM MX MHUDP, TO €CTb OCBOSIT OCHOBHBIE
METO/bl HayyHOTo MO3HaHus. B ycioBusx peanuzanuu o0Opa30BaTENbHONW MPOTPaMMBI HMIMPOKO
UCTIOJIB3YIOTCS] METOJIbI YU€OHOT0, HCCIIEI0BATENLCKOT0, TPOOJIEMHOr0 3KcriepruMenTa. PeOEHOK B
mporecce TO3HaHMs, MPUOOpeTas YyBCTBEHHBIH ((DEHOMEHOIOTHYECKHIi) OTBIT, MEPEKUBACT
NIOJIyYEHHBIE OLYIIEHUS U BIEUYATICHUs. DTH NEPEeXKUBAHUS IPOOYKIAOT U MOOYXKIAIOT MPOLIECC
mbinuieHus. Cnenuduueckas popma opraHu3aliy MO3BOJSIET 00yYaIOUIMMCS O3HAKOMHUTBCSA CO
MHOTHMMH UHTEPECHBIMH BOTIPOCaMU (PU3UKHU HA JAHHOM dTare 00y4eHHs, BEIXOIAIINMU 32 pAMKH
IIKOJIBHOM MPOrpaMMBbl, PACIIMPHUTh LEIOCTHOE MPeJICTaBIeHHE O MpodieMe JaHHON Hayku. JleTn
MOJTy4aroT MPOodeCCHOHATbHBIE HABBIKH, KOTOPBIE CIIOCOOCTBYIOT NaNbHEHIIEH COIUAIBHON
aJanTanyuy B OOIEeCTBE.

IJenvro miporpammsbl 3aHsatuil o Qusuke «Touka Pocra. DkxcnepumeHTtanbHas (uU3MKa» s
oOyJaronuxcst 7- 9-X KJ1accoB SIBJISIOTCS:

* pa3BUTHE y 00YYaIOUIMXCS MMO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH B MPOIIECCE PEIICHHSI MPAKTHYECKUX 3a7a4 1
CaMOCTOSITEILHOTO TIPUOOPETEHHSI HOBBIX 3HAHUH;
* (opMHUpOBaHHE U Pa3BUTHE Y OO YIAIOIINXCS KITFOYEBBIX KOMITETEHIIUM — Y4eOHO
— TI03HaBaTENbHBIX, HH)OPMAIITMOHHO-KOMMYHHUKATUBHBIX, COITMATBHBIX, U KaK
CJICACTBUC - KOMHGTGHHI/Iﬁ JIMYHOCTHOT'O CaMOCOBCPIHICHCTBOBAHUS;

* (QopMupoBaHHE MPEIMETHBIX W METAaNpPEIMETHBIX pPE3yabTaTOB OOy4YCHUS,
YHUBEPCAJIbHBIX YUCOHBIX ACHCTBUI.
* BOCIHTAaHUE TBOPUYECKOW JMYHOCTH, CIIOCOOHOM K OCBOEHHUIO MEpPEIOBBIX
TEXHOJIOTHMIl U CO3JaHMUI0O CBOMX COOCTBEHHBIX DPa3pabOTOK, K BBIIBHKEHUIO
HOBBIX UJIEH U MPOEKTOB;
*  peanu3aius IesTeIbHOCTHOTO MOIX0/1a K MPeIMETHOMY 00YUEHHIO Ha 3aHATHUSX
1o (usuKe.
OCOOCHHOCTBIO JTOTIOJIHUTEILHOTO 00pa3oBaHus MO (U3MKE B paMKax KPYXKKOBOW pabOThHI
ABJIIETCS TO, YTO OHa HAamNpaBlieHa Ha JOCTWXKEHHEe OOydaroluMUCS B OOJbIIEH CTENeHu
JUYHOCTHBIX U METAPEIMETHBIX PE3yJIbTaTOB.

3agaum Kypca
Jlis peanu3zanuu 1eneit Kypca TpedyeTcs pelieHne KOHKPETHBIX MPaKTUIECKUX 3ajad.
OcCHOBHBIE
3a1a9M :



. BBISIBJICHHE HHTEPECOB, CKIIOHHOCTEH, CITOCOOHOCTEH, BO3MOXKHOCTEH 0 Oy4 a FOIIl U XCs
K pa3JIMYHBIM BUJIaM JESTEIHHOCTH;

. dbopMUpOBaHHE TPEICTABICHUS O SBJICHHUSIX M 3aKOHAX OKPYXKAIOLIEr0 MHpa, C
KOTOPBIMH IIKOJBbHUKH CTAJIKMBAIOTCS B IOBCETHEBHOM KU3HU;

. (dbopMHpOBaHUE PECTABICHUS O HAYYHOM METO/1€ TIO3HAHUS;

. pa3BUTHE UHTEPECA K UCCIIEA0BATEIBCKON EATEIIbHOCTH;

. pa3BUTHE OIBITa TBOPUYECKOM JAESTENbHOCTH, TBOPUECKUX CIIOCOOHOCTEHH;

. pa3BUTHE HABHIKOB OpTraHHW3alMi HAYyYHOTO TpyJda, pabdOThl CO CJIOBapsSMU U

SHUUKIJIONEAUAMH; O cO3laHMe YCIOBHM Ui pEeaJM3alid BO BHEYPOYHOE BpEMs
NPUOOPETEHHBIX YHUBEPCATBHBIX YUEOHBIX JACHCTBUI B ypOUHOE BPEMS;

. pasBUTHE ONbITa HE()OPMAIBHOIO OOLIEHMS, B3aUMOJEHCTBUS, COTPYAHHUYECTBa; O
pacupeHre paMoK OOIIEHUS C COLIUYMOM.
. (bopMHpOBaHKE HABBIKOB MOCTPOEHUS (PU3NUECKUX MOJIEIICH U OIpeIeIeHUs TPaHMII UX
IIPUMEHUMOCTH.
. COBEPIICHCTBOBAHHE YMEHUH MPUMEHSATh 3HAHUS 10 (PU3HKE A1l 0ObSICHEHUS SBICHUI

IPUPOJBI, CBOWCTB BEIIECTBA, pEIICHUS (U3NYECKUX 3a7ad, CaMOCTOSTEIbHOrO
MpuoOpeTeHNuss W OLEHKHM HOBOW wuHMoOpManuu (GU3HYECKOTO  COACpKaHUS,
WCTIOJIb30BaHUSI COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA,

. UCTIOJIb30BaHNE TPUOOPETEHHBIX 3HAHUHW W YMEHUH IS PEUICHHS MPAKTHYECKHX,
KM3HEHHBIX 337134,

. BKJIIOYCHHE OOYydalomMxcsi B PasHOOOpasHyIO JEeSTeNbHOCTh: TEOPETUYECKYIO,
MPAaKTUYECKYIO, aHATUTUIECKYIO, TOMCKOBYIO;

. BBIpabOTKa THOKMX YMEHUI MEPEHOCUTh 3HAHUS U HaBBIKM Ha HOBBIC ()OpPMBI yIeOHOMH
paboThI;

. pa3BUTHE COOOPA3UTEILHOCTH M OBICTPOTHI PEAKIIUU TIPU PEIICHUN HOBBIX PAa3JIMYHBIX

(bI/I3I/I‘IeCKI/IX 3a4a4, CBA3aHHBIX C HpaKTquCKOﬁ ACATCIIBHOCTBIO.

MeToabl 00ydeHus1 U GOpMbI OPraHU3AMUM AeATeILHOCTH 00ydarmuxcs Peanuszanus

POrpaMMBbl «Touka Pocra. DxcriepuMeHTanbHas pU3NKa» IIpearosaraer
WHIUBUYaTbHYIO u TPYIIIOBYI0  paboTy oOyyarommxcs, TUTAHUPOBAHKE
u MIPOBE/ICHUE UCCIIEJOBATENBCKOT0 KCIIEPHUMEHTA, CAMOCTOSATENIbHBIN cO0p

JAHHBIX JUIS PELICHHS MPAKTUYECKUX 3a/1a4, aHAIU3 U OLEHKY ITOJIy4CHHBIX PE3YJIbTaTOB,
M3rOTOBIIEHHE MTOcOOUi 1 Monenel. [Iporpamma npexycMaTrpuBaeT He TOJIBKO 0Oydaroume u
pa3BUBAIOIINE 1IeTTH, €€ pealln3alusi ClIOCOOCTBYET BOCIIMTAHUIO TBOPUYECKON JIMYHOCTH C
AKTUBHOW KU3HEHHOM MTO3ULIMEN. BBICOKHX PE3yJIbTaTOB MOTYT IOCTUYb B JAHHOM CIIy4ae He
TOJILKO YYEHUKH C XOPOLIEH IIKOJIBHOU YCIIEBAEMOCTBIO, HO U BCE LEJICYCTPEMIIEHHBIE
aKTHBHBIC peOsITa, Y)KE CIACIABIINE CBOU MPOGeCcCHOHATBHBIN BBIOOD.

IInanupyemsble pe3yJibTaThl

JlocTKEHWE IUTAHUPYEMBIX PE3yJIbTAaTOB B OCHOBHOM WIKOJIE IPOMCXOJUT B KOMIIJICKCE
UCIOJb30BAHUS YETBIPEX MEKIUCUUIUIMHAPHBIX y4yeOHBIX mporpamMMm («DopmupoBaHue
YHHUBEPCAIbHBIX YUeOHBIX AehcTBHiD», «@opmupoBanne MKT-koMneTeHTHOCTH 00yYaronuxcsi»,
«OCHOBBI Y4eOHO- HCCIEAOBATEIBCKOM M TPOCKTHOM NeATeIbHOCTH», «OCHOBBI CMBICIIOBOTO
YTEHUS U PabOTHl C TEKCTOM») M y4YEOHBIX MpPOTrpaMM IO BCEM IpeIMeTaM, B TOM YHUCIE IO
¢usuke. Ilocne wu3yueHHs JIOMOJHUTEIBHOM 00IIe0Opa3oBaTeNbHONW — OOIIepa3BUBAIOIICH
nporpammbl «Du3nKa B 3aa4ax U SKCIEPUMEHTaX» 00ydaronIrecs:



CUCTEeMATH3UPYIOT TEOPETUYECKHE 3HAHUS M YMEHHUS M0 DPEIICHUIO CTaHAApPTHBIX,
HECTaH/IaPTHBIX, TEXHUYECKUX U OJIMMITUAHBIX 33/1a4 pa3InYHbIMU METOIaMU;
BBIPA0OTAIOT MHAUBHUIYAIbHBIN CTUIIb PelIeHUs] GPU3NYECKUX 3ajad.

COBEpIIICHCTBYIOT yMEHHS Ha TMPAKTHUKE TOJIb30BaThCS MPUOOpaMH, MPOBOIUTH
U3MepeHus] PU3NYECKUX BEIMYUH (OMpPENeNsTh LEeHYy AeNeHUsl, CHUMaTh IMOKa3aHus,
coOJTII0/1aTh MpaBHJIa TEXHUKHU 0€301TaCHOCTH);

HayyaTcs M0JIb30BaThCs MPUOOpaMu, C KOTOPHIMH HE CTAJIKMBAIOTCS Ha YpOKaxX (GU3UKU
B OCHOBHOM IIKOJIE;

pa3paboTaloT U CKOHCTPYHUPYIOT MPUOOPBI MU MOJETH sl MOCIeAYIomEeH paboThl B
KaOnHeTe PU3UKH.

COBEpIICHCTBYIOT HAaBBIKM IMHCbMEHHON M YCTHOM pedyu B Mpolecce HamHCaHUs
HCCJIEIOBATEIbCKUX PabOT, HHCTPYKIIMM K BBITOJIHEHHBIM MOJENSAM U Ipubopam, mpu
BBICTYIUICHUSIX Ha HAYYHO — MIPAKTUYECKUX KOH(PEPEHIUAX Pa3InIHBIX YPOBHEH.
OTIPEICIIAT NaTbHEHIIee HalTpaBJIEHUE PA3BUTHS CBOUX CITIOCOOHOCTEH, chepy HaydIHBIX
WHTEPECOB, OMPENEATCS ¢ BHIOOPOM JaIbHEUIIEro 00pa30BaTEIBLHOTO MAapIIPYTa,
JnanpHenIero npoduist 00ydeHus B CTapIie MKoJIe.

Ilpeomemnvimu pe3ynsmamamu porpaMMBbI SIBIISIFOTCSL:

1.

YMEHHE I0JIb30BAThCSl METO/IaMU HAyYHOTO [MO3HAHUS, TPOBOIUTH HAOIOCHMUS,
IUTAHUPOBATh U MIPOBOAUTH IKCIIEPUMEHTHI, 00pabaThiBaTh pe3yIbTaThl H3MEPEHMUIA;
HAYYUTHCS MOJIb30BaTHCS U3MEPUTEIBLHBIMU MTPHOOpaMu (BEChI, AMHAMOMETD,
TEPMOMETP), COOMPATH HECIIOKHbBIE SKCTIEPUMEHTAIbHbIE YCTAHOBKH JJIsl IPOBEICHUS
MPOCTEUILNX ONBITOB;

pa3BUTHE JIEMEHTOB TEOPETUYECKOTO MBIIIJICHUSI HA OCHOBE (POPMHUPOBAHUST YMEHUN
yCTaHaBIUBATh (DaKThI, BHIJCIATH TJIABHOE B H3y4aeMOM SIBIICHUH, BBISBIIATh
MIPUYMHHO- CJIEACTBEHHBIE CBA3U MEKY BEJIMUMHAMU, KOTOPBIE Er0 XapaKTEPU3YIOT,
BBIJIBUTATh TUIIOTE3bI, (HOPMYIUPOBATH BHIBOJIBI;

pa3BUTHE KOMMYHUKATUBHBIX YMEHUI: TOKIAAbIBATH O PE3YJIBTATAX HKCIIEPUMEHTA,
KpPaTKO U TOYHO OTBEYATh HAa BOMPOCHI, UCIIOIb30BATh CIIPABOYHYIO JINTEPATYpPy U
JIpyTrue NCTOYHUKH HH(OPMALINH.

Memanpeomemuvimu pe3ynbmamamu TPOrPAMMBbl

SIBJIAIOTCA:

1.

OBJIAACHHNEC HABbIKaMH CaMOCTOATCIBHOI'O HpHOGpeTeHI/IH HOBBIX 3HaHHﬁ, OopraHui3anuun
yueOHOM NesTeNIbHOCTH, TOCTAHOBKH 11€JIeH, TUTAHUPOBAHMSI, CAMOKOHTPOJIISL ¥ OLIEHKH
PE3YyJIbTAaTOB cBOeH ACATCIIBHOCTH, YMCHHUAMU NPCABUACTL BO3MOKHBIC PC3YJIbTAThI
CBOUX ICHUCTBU;

npuoOpeTEeHNe OMbITa CAMOCTOSITEILHOTO ITOMCKa aHaJIn3a U 0TO0pa nH(opMaIuu ¢
HCIIOJIb30BAHUCM PA3JIMYHBIX HCTOYHUKOB U HOBBIX I/IH(bOpMaI_[I/IOHHBIX TEeXHOJIOT Ui JJIA
pelIeHUs SKCIIEPUMEHTAIbHBIX 3a7a4;

dbopMupoBaHre yMeHUN paboTaTh B IPYyIIE C BHITOJHEHUEM PA3TUUYHbBIX COIIMATbHBIX
poJiel, MPeACTaBIATh U OTCTAaUBaTh CBOU B3TJISABI M YOSKICHHS, BECTU AUCKYCCHUIO;

4, OBJIAZICHUEC DKCIICPUMECHTAJIbHBIMU MCTOAaMU PCIICHUA 3a1a4.

Jluunocmuvimu pe3yiomamamu 1porpaMMbl  SBJISAFOTCA:

1.

COPMUPOBAHHOCTh ~ TO3HABATEIBHBIX  WHTEPECOB,  HMHTEIUICKTyalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH 00yJaroImmxcs;



2. CaMOCTOSTEILHOCTh B IPHOOPETCHUN HOBBIX 3HAHUU U MPAKTHIECKUX YMEHUH;

3. npuoOpeTeHne yMEHHsI CTaBUTh Iepel coOOW Mo3HaBaTeIbHbBIC 1IeTH, BBIABUIATH
THIIOTE3BI, I0Ka3bIBaTh COOCTBEHHYIO TOUKY 3PCHHS;

4. pUOOpETEeHUE MOJOKUTEIHLHOTO 3MOIIMOHAIBHOIO OTHOIICHUS! K OKPY)KAIOLIEH
IIPUPOAE U

camMoMy ce0e KaK YacTH MPUPOIBI.

Cnoco0bl OLleHKH YPOBHS TOCTHKEHHUSI 00Y4AIO M XCS

KadecTBO TOATOTOBICHHOCTH OOYYarOIIUXCS OIPEIENIIETCS KadyeCTBOM BBIMOJHEHHBIX WMH
pabot. Kputepuem OIEHKH B JaHHOM CiIydae SIBJSICTCS CTEICHb OBJIAZICHUS HAaBBIKAMU PaOOTHI,
CaMOCTOSITENIFHOCTh W 3aKOHUYEHHOCTh padOThI, TIIATEIBHOCTh OSKCIIEPHUMEHTa, HAYYHOCTb
IpeJIaraéMoro pemeHus: npoOaeMbl, BHEITHUNA BUJ U KauecTBO paboThl Mpubopa MM MOJENH,
COOTBETCTBHUE HUCCIIE0BATENBCKON paboThl TpeOyeMbIM HOpMaM U IIpaBUiIaM OQOPMIICHHS.
[oompurensHoit (popMoil oueHkH Tpyaa oOydaroOmMXCsl SABISETCA JEMOHCTpauus pador,
BBITTOJIHEHHBIX YYAIIMMUCS M BBICTYIUIEHUE C pe3yJbTaTaMH MCCIEJOBAHUHN Tepes pa3IudHbIMU
ayouropusiMu (B Kiacce, B CTapIMX M MIAIIIAX KJIaccaX, YYUTEISIMH, I[eAaroraMu
JIOTIOJTHUTEILHOTO 00pa30BaHUsI) BHYTPH IIIKOJIBI.

Pabora ¢ y4eOHBIM MaTepHaIoM pa3HOOOpPa3HBIX (GOPM HaeT BO3MOXKHOCTH KaXIOMY HX
00y4JaromuXCcsi TPOSBUTH CBOM CIOCOOHOCTH (B O0JIACTH CHUCTEMATH3AIlUU TEOPETHUYECKUX
3HaHUH, B O0JIACTH PELICHHs CTaHJAPTHBIX 3a]1a4, B 00JaCTH pelIeHus] HECTaHAapPTHBIX 3a/1a4, B
00J1aCTH MCCIIeN0BATENBLCKOW paboThl M T.1.). CUTyalluu ycrexa, CO3/aloIIHue MOJI0KUTEIbHYIO
MOTHBAIIMIO K JEATCIHHOCTH, SBISIOTCS BaXXHBIM (AKTOPOM Pa3BUTHS TBOPYCCKHX U
MO3HABATEJIBHBIX CIIOCOOHOCTEH 00yUJarOIMXCs.

Coaepikanue nporpaMmbl

Cooeprcanue uzyuaemozo Kypca 6 7 knacce

1. IlepBoHayabHBIE CBEIeHHSI O CTPOEHNH BelecTBa (7 4)

Lena nenenus wu3MmepurenbHoro mpubopa. OmnpenerneHue MEHBI ACNEHUS HW3MEPUTEIBHOTO
nuuHApa. OnpeneneHue reoMeTpUYEeCKUX pa3MepoB Tena. M3roroBieHue H3MEpPUTENBHOTO
nuivHapa. M3mepenue temmeparypsl Tena. M3mepenue pasmepoB Mainbix Tenl. M3mepenue
TONIIUHBI THcTa Oymaru. 2. BzaumopeiictBue Tes (12 1)
W3mepeHne CKOpOCTH JBWIKEHUS Tena. 3MepeHne Macchl Telna HENpaBHUIBHOW (QOPMEI.
W3mepenne TIIOTHOCTH TBepaoro Tena. M3mepenme oObema mycToThl. McecnenoBanue
3aBUCHMOCTHU CHJIBI TSDKECTHU OT Macchl Tena. OmnpezaesieHne Macchl U Beca Bo3ayxa. CioxeHue
CUJI, HAIpaBICHHBIX II0 OHOM IpsAMON. M3MmepeHHe KECTKOCTH NpyKUHBL. M3mepenue
K03 (UIIMEHTa CUITBI TPEHHSI CKOJbKEeHUS. PellieHre HecTaHaapTHBIX 3a/1a4.

3. JaBienue. JlaBienne :xKuaKocTei u razos (7 1)
HccenenoBanue 3aBUCMMOCTH JIaBJIEHHMST OT IUIOIIAAM NOBEpXHOCTH. OmpeneneHue IaBiIeHUs
TBEPAOTrO Teia. BelMucieHue cuiibl, ¢ KOTOpoW aTtMocdepa JaBUT HAa MOBEPXHOCTH CTOJIA.
Ornpenenenre Macchl Tela, IulaBaroliero B Boje. OmpeneneHue MIOTHOCTH TBEPIAOTO Tea.
Onpenenenne o0beMa Kycka JIbJa.
W3yuenue ycioBus miaBanus Teil. Perenne HecTaHAapTHHIX 3a/1ad.

4. Padora nu MougHocTh. JHeprus (8 1)
Brerurcnenue paboThl U MOIIHOCTH, Pa3BUBAEMON YUEHHKOM MpH moabeme ¢ 1 Ha 3 aTaxk.
Omnpezenenne BRIMTPHINIA B cuite. HaxoxkaeHne 1eHTpa TSHKeCTH TII0CKOM Gurypsl. Berancnenue



KII/[ nakyioHHOM TIOCKOCTH. M3MepeHne KuHeThdeckoi sHepruu. M3aMepeHne moTeHIuaaibHOu
SHCPTHUH. Pemenue HCCTAHAAPTHBIX 3a1a4.

Cooepicanue uzyuaemozo Kypca 6 8 knacce 1. @uznvecknii MeTo] M3yYeHHUs] MPUPOAbI:
TeopeTHYeCKHil M IKcnepuMeHTANbHbIH (3 4) OmnpeneneHue IEHBI JEICHUS TPUOOPOB,
CHATHE ToKazaHuil. OmnpeneneHue norpemHocTed u3MepeHuil. 2. TemioBble sIBJeHUS U
MeTO/Ibl X HccaenoBaHus (8 1)

Onpenenenne yIJIMHEHUs Tella B MpoOllECCe M3MEHEHHUs TeMieparypbl. PeieHue 3agad Ha
ONpelIeJICHUE KOJMYECTBA TEIUIOTHL. [IprMeHeHue TEemIoBOro pacIIMpeHHs ISl PEerucTpauuu
TEMIIEPATYPHI.
HccnenoBanue InpoueccoB IUIABICHUS W OTBepAcBaHUsA. l3ydeHue yCTpoOWMCTBa TEIIOBBIX
JIBUTATEIICH.
[Tpubops! amst U3MEPEHUs BIAXKHOCTH BO3yXa.

3. JJleKTpUYeCKHe SIBJIEHUS U MeTO/IbI UX uccjieqoBanus (8 u)
Ornpenernenne yaeIbHOr0 COPOTUBIICHUS TPOBOIHUKA. 3akoH OMa i ydacTka 1enu. Pemenne
3a7a4. MccnenoBanue v UCIIOJIB30BAaHUE CBOVCTB AJNIEKTPUUECKUX KOHIEHCATOPOB. Pacuer
notpebiseMoii anekrposHepruu. Pacuer KI1Jl snekrpuueckux ycrpoiicTs. Pemenue 3aiau Ha
3akoH J[xoyis-JIenna.

4. JJIeKTPOMArHUTHbIE sIBJIeHUA (5 1)
[Tonyaenne W (UKCUPOBAHHOE HW300paXCHHE MArHUTHBIX TMojei. l3ydeHue CBOMCTB
37eKTpoMaruuTa. Mi3yuenne Moaenu 3J1eKTpoABUraress. Penenne kauecTBEeHHBIX 3a/1a4.

5. Onrtuka (104)
Wzyudenue 3akoHOB oTpakeHus. Habnronenue orpaskeHus U mpenomiieHus ceeta. M3o0paxenus B
nuH3ax. OnpeneneHue ri1aBHOro (POKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI IUH3HI.
Hab6mronenue natepdepennnn cBera. Pemenue 3amad Ha nmpenomieHue ceera. Habmonenue
MOJIHOT'O OTPAKEHUSI CBETA.

Cooeporcanue uzyyaemozo Kypca 6 9 knacce 1. Marnerusm (9

1)

Kommnac. Ilpunuun paGotsi MarHuT. MarHuThl HOJOCOBBIE, JyroBble. MarHuTHas pyna.
MarnutHoe nosne 3emnun. M3rotoBnenne Mmaruura. PerieHre kauecTBEHHbIX 3a]1a4.

2. JuektpocraTnka (10 u)
DJIEKTPUYECTBO Ha pacueckax. OCTOPOKHO CTATHYECKOE SIECKTPUYECTBO. IJIEKTPUUECTBO B
UTPYIIKaX. DJIEKTPUIECTBO B OBITY. Y CTPOUCTBO OaTapeiku. Pemenne HecTaHIapTHBIX 3a7ad. 3.
Cget (15 4)
Ncrounuku ceeta YcrpolicTBo rinasza. ConHeunble 3aiiunku. TeHb. 3aTMeHueE.
[[Bera xommakT aucka. MpuibHBIN cnekTp. Pagyra B npupoze. Jlynusie u ConHeuHble 3aTMEHUS.
Kaxk cmomats nyuy? Kak 3axedb oronb? PellieHre HeCTaHIapTHBIX 3a]1ay.

KanengapHo —TemaTndeckoe INIaHMPOBAHUS



Kanengapuo —tremaTnyeckoe miianuposanue (1 rox odyuyeHus)

Ne
BAHATH
1

Tema 3anaTus

KoJ1-Bo 4acoB

IIpakTHyeck
asi padora

1

BeonHoe 3aHaTHe. MHCTPYKTaX MO TEXHUKE OC30IMaCHOCTH.

IlepBoHaYaJIbHBbIE CBEIEHHS O CTPOEHUM BelnecTBa (74)

2 DxcrepuMeHTaibHas padota Ne 1 «Onpenenenue 1eHsl 1
NeNeHHs! Pa3InYHbIX TPHOOPOBY.

3 OKkcriepuMeHTanbHas padora Ne 2 «Onpenenenue 1
FEOMETPUUECKUX Pa3MEPOB TEI.

4 [TpakTrueckas padora Ne 1 1
«M3roToBlIeHNE U3MEPUTEIBHOTO LIUITHHIIPAY.

S DxcrepuMeHTaibHas padota Ne 3 «3mepenue 1
TEMIEPATYPhI TEID».

6 DxcrepuMeHTaibHas padota Ne 4 «3mepenne pazmepos 1
MaJIbIX TEID».

7 OkcriepuMeHTanbHast padora Ne 5 «/3mepeHue TOMIUHBI 1

mucTa Oymarmny.

B3aumopeiictBue Tea (12 4)

3 OJKkcriepuMeHTanbHast padora Ne 6 «/3mepenue ckopocTH 1
TTBUKEHUS TEI».

9 Pemenue 3anay Ha TeMmy «CKOpOCTh paBHOMEPHOT'O 1
NIBUOKEHUS.

10 OkcriepuMeHTanbHas pabora Ne7 «M3mepenue maccsl 1 1
KaIlJIy BOJBD».

11 DkcrepuMeHTaibHas padota Ne 8 «M3mepenue mnotHoctu |1
KycKa caxapay.

12 OkcrepuMeHTaibHas padota Ne 9 «M3mepenue miotHoctu |1
XO3SIMICTBEHHOTO MBUIAY.

13 Pemienue 3anad Ha TeMy «I[J10THOCTB BelecTBay. 1

14 OkcriepuMeHTanbHast padora Ne 10 «MccnenoBanue 1
3aBUCUMOCTH CHJIBI TSXKECTH OT MACChI TENA».

15 OkcriepuMeHTanbHas padora Ne 11 «Omnpenenenue maceol 1 |1
Beca BO3JlyXa B KOMHATE».

16 OKcnepuMeHTanbHass paborta Ne 12 «Crnoxenue cu, |1
HaIMpaBJICHHBIX 10 OJHOU MPAMOI.

17 OkcriepuMeHTanbHas padora Ne 13 «3mepenue 1
PKECTKOCTH HPYKUHBD.

18 OkcriepuMeHTanbHas padora Ne 14 «M3mepenue 1
KOd((UITMEHTA CHUITBI TPEHUS CKOIBKECHUS.

19 Pemienue 3amad Ha TeMy «Cuita TpEHUS. 1

/laBenue. /laBieHnue :kuakocreii u razos (7 1)




20 OkcriepuMeHTanbHas padora Ne 15 «MccnenoBanue 1 1
3aBHCHUMOCTH JIABJICHUS OT ILJIOIIAIN TOBEPXHOCTH

21 OKcrepuMeHTanbHas padbora Ne 16 «OnpeneneHue napineHus |1 1
[UTHHIPUYECKOTO TeNay.
22 OkcriepuMeHTanbHas padora Ne 17 «Beruncnenue cuisl, c |1 1

KOTOpOI aTMocdepa AJaBUT HA TOBEPXHOCTH CTOJIA.

23 OkcriepuMeHTanbHas padora Ne 18 «Onpenenenue maceol |1 1
TeJla, MIaBAIOIETro B BOJIEY.
24 OkcnepuMeHTanbHass  pabora Ne 19 «Ompenenenue |1 1

MJIOTHOCTHU TBEPAOIO TCIIa».

25 Penienne kauecTBEHHBIX 3a/1a4 Ha TeMy «l [maBanue Tem. 1

26 OkcriepuMeHTanbHas pabora Ne 20 «M3ydenue ycnoswii |1 1
TUTaBaHUS TEID).

PaGora 1 MoHOCTD. JHeprus (8 v)

27 OkcriepuMeHTanbHas padora Ne 21 «Breruncnenue padotsl, |1 1
COBEPLICHHOH IIKOJIBHUKOM IIPH MoAbeMeE C 1 Ha 3 aTax».

28 OKcniepuMeHTanbHass pabora No 22  «Bpramcnenue 1 1
MOITHOCTH Pa3BUBAEMOU IIKOJbHUKOM MPH MOoabeME C 1
Ha 3 3Tax».

29 DKcrepuMeHTanbHas padota Ne 23 «Omnpenenenue 1 1

BBEIUTPHIIIA B CUJIE, KOTOPBIN JaeT MOABUKHBIA U
HETIOABIKHBIA OJI0KY.

30 Pemenue 3amay Ha Temy «Pabota. MomHOCTbY. 1

31 OxcriepuMeHTainbHas padora Ne 24 «Berumcnenune KIIJT (1 1
HaKJIOHHOM IIOCKOCTH.

32 DKcrepuMeHTaibHas padorta Ne 25 «3mepenune 1 1
KMHETUYECKON SHEPTUH TENA».

33 Pemenue 3a1ad Ha TeMy «KuHeTH4YeCKast SHEPTUsD. 1

34 DOKcrepuMeHTaibHas padota Ne 26 «M3mepenune nzmenenus |1 1

[IOTCHIUAIBLHOU YHEPIUW».

UTOTIO: 34 27

KanenpapHo —reMaTnueckoe niiaHupoBaHue (2 rog o0y4ueHust)

No Tema 3ansTUSA
3aHsA Kou1-Bo yacos | IIpakTuyeck
TUS asi padora

DuU3NYeCKUid MeTOX U3YyYeHH s MPUPOBbI: TEOPEeTHUYECKUI U IKCTIEPUMEHTAJILHbIN (34)

1 BBoanoe 3anaTue. MHCTpYKTaX 10 TEXHUKE OE30MACHOCTH. 1

2 OkcriepuMeHTanbHast padora Ne 1 «Onpenenenne eHbl 1 1

| L:(eneHI/Iﬂ npuOOpPOB, CHIATHE TIOKA3aHUI».




Ornpenenenue MOTPELIHOCTEN HU3MEPEHMUS. Pewienne
KaueCTBEHHBIX 33/1a4.

TenJioBble siIBJIeHUsI U METOAbI UX HccaeaoBaHus (8 4)

4 OnpeneneHne yIJIMHEHHS Teja B MPOLECCE N3MEHEHUS 1
TeMIepaTypsbl.

S Pewrenue 3a1a4y Ha ONIPEACIICHUE KOJIUYECTBA TEILIOTHI. 1

6 [[pyMeHEeHHe TEIJIOBOTO pacIIupeHust sl perucrpamud |l
TeMIiepaTypbl. AHaIM3 U 0000IIEHIE BO3MOXKHBIX BapHAHTOB
KOHCTPYKIIWMN.

7 DkcrnepuMeHTabHas padora Ne 2 «MccnenoBanue mporeccoB |1
MJIaBJICHUS U OTBEPICBAHUSD.

3 [IpakTuueckas padora Ne 1 «V3yueHue cTpoeHUs KpUCTAILIOB, |l
UX BBIPAIIIBAHUC.

9 MN3ydeHune ycTporcTBa TEMIOBBIX ABUTATEIEH. 1

10 [TpuGops! A1 U3MEPEHHS BIaKHOCTH. 1

OkcnepuMeHTanbHas pabota Ne 3 «OnpeneneHre BIaXHOCTH
BO3/yXa B KAOWHETaxX IIKOJIbI.

11

Pemenue kauecTBEHHBIX 3a1a4 Ha onpeaenenue K11/
TEIUIOBOTO IBUTATENS.

JJleKTpUYeCKNe SIBJIEHUS U MeTO/bI UX uccjieqoBanus (8 u)

12 [IpakThueckass pabora Ne 2 «OmpeneneHue  yaAeIbHOTO |1
COTIPOTUBIICHHUS PA3JTUYHBIX IIPOBOTHUKOBY.

13 3axkoH Oma miig yyacTtka nenu. Pemenue 3amay. 1

14 HccnenoBanue M UCIOJIb30BaHUE CBOMCTB AJIEKTPUUECKHUX 1
KOHJICHCATOPOB.

15 Perienue 3a/1a4 Ha 3aBUCUMOCTh COMPOTUBJIEHUS TPOBOJITHUKOB |1
OT TeMITepaTypBhl.

16 [Mpaktuueckass pabora Ne 3 «Pacuér morpebisiemoti |1
DIIEKTPOIHEPTUU COOCTBEHHOTO JJOMAY.

17 Pacuér KIIJI 3nekTpuueckux ycTpoiCTB. 1

18 Pemenue 3anay Ha 3akoH J[xoyns-Jlenna. 1

19 Penrenye kauecTBEHHEIX 3a/1a4. 1

JJIeKTPOMarHuTHbIE siBJIeHUs (5 )

20 [Monmyyenue u GpUKCUPOBAHHOE N300pAKEHUE MATHUTHBIX 1
MOJIEH.

21 3ydeHune CBOMCTB JIEKTPOMAarHuTa. 1

22 M3ydeHune MoeNu 3JEKTPOABUTATEII. 1




23 DKCKYpCHS. 1
24 Penrenye kauecTBEHHEIX 3a/1a4. 1
Onrtuka (10 v)
25 M3ydeHne 3aKOHOB OTPAKEHUS. 1
26 OkcriepuMeHTanbHas padora Ne 4 «Habmonenue orpaxkeHus u - |1 1
[IPEJIOMJICHUS CBETa».
27 OKkcriepuMeHTanbHas padora Ne 5 «M300paskenus B muH3ax». |l 1
28 OkcriepuMeHTanbHast padora Ne 6 «OmnpeneneHne ri1aBHOro 1 1
(hOKYCHOTO pacCTOSTHUS U ONITHYECKOM CHIIBI JTUH3BD.
29 DxcrepuMeHTainbHas padborta Ne 7 «Habmonenue 1 1
MHTEepPEpeHIINH U TU(PPAKIIUN CBETAY.
30 Penienue 3a1ad Ha NpeIOMIIEHUE CBETA. 1
31 OkcriepuMeHTanbHas padora Ne 8 «HabroneHue moaHoro 1 1
OTpPaKEHUSI CBETa.
32 PelieHne KaueCTBEHHBIX 3a/1a4 Ha OTPaKEHUE CBETA. 1
33 3anuTa npoekToB. [I[poeKThI. 1
34 3aKJII0YUTENbHOE 3aHATHE. [IpOEKTHI. 1
UTOTIO: 34 11
KanengapHo —tremaTnyeckoe mianupoBanue (3 roa o0yueHust)
Ne Tema 3ansaTus
3aHs
Kou-Bo IIpakTH4yeck
THSA
4acoB as padora
1 BBoanoe 3anatue. MTHCTpyKTax 10 TEXHUKE OE30MACHOCTH. 1
Marnerusm (9 v)
2 OkcriepuMeHTanbHast padora Ne 1 «Kommac. [Tpunimn 1 1
pPaboThD».
3 [MpakTuueckas pabora Ne 2 «OpueHTHPOBAHKE C TTOMOUIBIO 1 1
KOMIIacay.
4 Marnautsl. JlelicTBue MarHuToB. Pemenne 3amay. 1
S OxcrepuMeHTaibHas padbota Ne 3 «3aHumartenbHbie OnbIThI ¢ |1 1
MarHUTaMm».
6 Maruutnas pyna. [loneznsie nckonaembie [10AMOCKOBBS. 1
7 JleticTBMEe MarHUTHOTO TI0JIsl. MarHUTHOE 1oJie 3eMITH. 1




3 /lelicTBMEe MarHUTHOTO IOJIs1. Pemenue 3aaau. 1

9 OkcriepuMeHTanbHas padora Ne 4 «3rotoBneHne MarHuTony. |1 1
10 [Ipe3eHTarust IpOEKTOB. 1
JunextpocraTuka (10 u)

11 OxcrepuMeHTaibHas padborta Ne 5 «Cratndeckoe 1 1

DIIEKTPUUYECTBO.

12 OCTOPOKHO CTATUYECKOE AEKTpUUecTBO. Pemenue 3amay. 1

13 DKcrepuMeHTaabHas padbota Ne 6 «3aHuUMaTeNnbHBIC ONBITEDY. |1 1
14 DJIEKTPUUECTBO B UTpyIIKax. CXeMbl pabOTHI. 1

15 DIIEKTPUUYECTBO B OBITY. 1

16 DxcrepuMeHTaiabHas padota Ne 7 « YcrpoiicTBo Oarapeitku». |1 1
17 OxcriepuMeHTanbHas padbota Ne 8 «M3o0peraem Oarapeiiky». |1 1
18 [Ipe3eHTanus NpoeKToB. 1

19 [Ipe3eHTanus NpoeKToB. 1

Cget (15 4)

20 cTouHMKH CBETA. 1

21 Kak MBI BUIuM? 1

22 [Touemy MUp pa3HOLIBETHBIN. 1

23 OkcriepuMeHTanbHast padora Ne 9 «Tearp Teneit» 1 1
24 OkcriepuMeHTanbHas padora Ne 10 «ConHeyHble 3aiUnK» 1 1
25 Jucniepcusi. MbUIbHBIN CHEKTP 1

26 Panyra B mpupoze. 1

27 DxcrepuMeHTanbHas padora Ne 11 «Kak momyduTs pagyr.. 1 1
28 JIyaubie 1 ConHEeYHbIE 3aTMEHHSL. 1

29 Kaxk ciiomats myy? 1

30 3a3epKaiibe. 1

31 DKcrepuMeHTaibHas padorta Ne 12 «3epkanay 1 1
32-33 [Bamura npoeKTOB. 2

34 3aKITIOYNTEIBHOE 3aHIATHE 1

UTOIO: 34 12

8. M opManimoHHO — METOANYECKOE 00eCIIeUCHHE

-iudpoBast 1abopaTopus yICHHIECKas;

-KOMIUJICKT IMOCYAbI 1 O60py,I[OBaHI/I$I AJI1 YYCHUYCCKUX OIIBITOB,

-000pyI0BaHUE TSI IEMOHCTPAIMOHHBIX OITBITOB;

-KOMITBIOTEPHOE 000PYyIOBAHHE.



BreypouHas nesaTenbHOCTh MIKOIBbHUKOB. MeToAMYeCcKiii KOHCTPYKTOP: TOcoOue Jist
yuurens/ [[.B. I'puropses, I1.B. Crenanos. — M.: IIpocsemnienue, 2011. — 223 c. -.
(CrangapTsl BTOPOT'O TIOKOJICHUS).

BreypouHnas nedarenbHOCTb. [IpuMepHBIii IJ1aH BHEYPOYHOU IEATEIHOCTU B OCHOBHOU
HIKOJIE:

nocobue mist yaurens/. B.I1. Crenanos, [I.B. I'puropseB — M.: Ilpocemenune, 2014. — 200 c. -.
(CrangapThl BTOPOT'O TIOKOJICHUS ).

3.

Paboune nporpammsbl. Puznka. 7-9 kimaccel: yuebHoO-MeToauueckoe nocoodue/coct. E.H.
TuxoHoBa.-

M.:[Ipoda, 2013.-398 c.

4.

5.
6.
7.

®denepanbHbIi rocy1apCTBEHHBIN CTaHAAPT 001Iero 00pa3oBaHUs BTOPOTO MOKOJICHHUS:
nesATebHOCTHRIN moaxo [ Tekct]: meTonnueckune pekomennanun. B 3 4. Yacts 1/
C.B.Anannuesa; mog o6m. Pen. T.®.EcenkoBoit, B.B. 3apyounoii, aBt. Betym. Ct. B.B.
3apyouna — YuesHoBck: YUIIKIIPO, 2010. — 84 c.

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

Xouy 6b1Th Kynubunasv. Dnsmanckuit 1.1. — M. : PUL] MK/, 2002.

Ouzuka ans yBiaeueHHbIX. Kubampuenko A.f., Kubampuenko U.A.— PocroB H//I. :

«Dennkcy, 2005.

8.

Kak cratp yueHbIM. 3aHsaTus 1o GU3UKe A1 cTapiiekiaccHuKoB. A.B. Xyrtopckwuii, JI.H.
Xyropckuii, 1.C. Macnos. — M. : I'no6yc, 2008.

@poHTanbHble JadopaTopHble 3aHATHS 10 Gu3mke B 7-11 kiIaccax
001eo0pazoBaTeNbHBIX Yupexkaenuii: Kaura nis yaurens./moxa pea. B.A. byposa, I'.T".
Huxudoposa. — M. : IIpocsemienue, 1996.



10.

11.

12.

13.

14.

15.

16.
17.

®denepanbHbBIN rOCYIapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT [ DIEKTPOHHBIN
pecypc]. — Pexxum nocryma: http://standart.edu/catalog.aspx?Catalog=227

CaiiT Munucrepcta o0pa3oBanus u Hayku Poccuiickoit @enepanuu//
ounmanbHeIi caift. — Pexxum nocryna: http://MunoOpHayku.pd/

Metoamnueckas  cnyx6a. UWsmarensctBo  «BMMHOM.  JlaGoparopus
3HaHUW» [ DNEKTPOHHBIN pecypc]. — Pexxum qoctyna:

http://metodist.lbz.ru/

Urposas nporpamma Ha qucke «/[paxoiia u 3aHuMaTenbHas Gu3nKa»

[DnexTponHbIi pecypc]. — Pexum gocryna: http:// www.media 2000.ru//

Pa3BuBaromyie 3JIeKTPOHHBIE UTPHl «YMHHUKH — H3y4aeM ILIAaHETY»
[DnexTponHbIi pecypc]. — Pesxxum moctyna: http:// www.russobit-m.ru//
ABTtopckas mactepckas (http://metodist.lbz.ru).

AnTropuTMEI perieHus 3a1ad o ¢usuke: festivai.lseptember.ru/articles/310656

dopMupoBaHUE YMEHUH ydalMxcsl pemarh (u3ndeckue 3aaayu: revolution.
allbest. ru/physics/00008858 0. html




