MynumunaasHoe Or0KeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
«Cpenusist o01eo0pazoBarenbHas mkoiaa No7»

VTBepKIeHa IPUKA30M MO IIKOJIe
ot «31» aBrycra 2022 roga Ne 303

[IPOI'PAMMA BHEYPOYHO! JIEATEJILHOCTU
€CTECTBEHHO-HAYYHON HaMpaBIEHHOCTH (C MpUMEeHeHHeM 00opyaoBanus «Touku pocTay)

OU3UKA B 3AJAYAX U OKCIIEPUMEHTAX

Bospact: 13-14 ner

Pazpabotunk: byrenko O. I'., yuutens Gpusuku

r. 3uma, 2022



IMosicuuTeILHAS 3aNIHCKA

Pabouast mporpamMMa 3aHITHII BHEYPOUHOH AeSITEIbHOCTH TI0 (pru3nke «Du3nKa B 3a1a4ax
U OKCICPUMEHTaxX» TMpeJAHa3HAaYCHA Ui OpPraHM3allMd  BHEYPOYHOW JIEATCILHOCTH
obyuarontuxcs 7-8 kimaccoB MBOY «COII Ne 7»
Bo3pacrt o0yuamwmmxcsi: mporpaMma paccunTana Ha paboTy C IeThbMH IIKOJIBHOTO Bo3pacTa 13
-14 ner (7 — 8 knacc).
Cpok peanu3anuu: nporpaMmma paccuuTana Ha 1 rog o0ydeHus..
Pexxum 3aHATHSA: 3aHATHS TPOXOAAT 1 pa3 B HENEIIO.
Ipoao/KUTEILHOCTH 00Pa30BaTeILHOIO NMpouecca - 36 y4eOHbIX Heelb.
®opMbI 00yUeHHUsI: OYHAS, TP YCIOBUAX SMUAEMHUOJIOTHUECKON YrPpO3bl — TUCTAHIIUOHHASI.

. Peanu3zanus nporpamMmsl o0ecrie4nBaeTcsi HOPMATUBHBIMHM JOKYMEHTAMU:
CocraBieHa B COOTBETCTBHU C JOKYMEHTaMH B cdepe obpazoBanus: - ®3 PD «O06

obpazoBanuu B Poccumiickoit ®eneparuu» ot 29.12.2012 r.Ne 273-03; - Ilpukas
Munnpocsemienust Poccuu ot 09.11.2018 r. Ne 196 «O6 yrBepxnenun [lopsiaka opranu3anuu
U OCYILIECTBJICHHUS o0pa3oBaTenbHOI JESITEIbHOCTH o JOTIOTHUTETIbHBIM

00111€00pa3oBaTeIbHBIM TMIpOTpaMMaM»; - MeToauYecKue pPeKOMEHIAIMU 0 pa3paboTKe U
O(QOPMIICHHUIO  JIOTIOJHUTEIBHBIX  OOIIEpa3BUBAIOIIMX  MPOrpaMM B  OpTraHU3ALMSIX,
OCYIIECTBISIIOMMUX 00pa30BaTelIbHYI0 JeaTeNbHOCTh B HWpkyrckoi o6Omactu; - CanlluH
2.4.4.3172-14, yrBepxnennsie [loctaHoBneHuem ['aBHOTO rocy1apCTBEHHOTO CAHMTAPHOTO
Bpaua Poccuiickoii®enepanuu Ne 41 ot 04.07.2014 1.

BHeypouHas 1edaTeabHOCTh SIBISETCS COCTaBHOW YacThI0 0O0pa3oBaTENIbHOIO IMpoliecca U
0oIHOU u3 (OpM OpraHU3aAlMK CBOOOJHOTO BpeMeHU oOydarommxca. B pamkax peanuzanuu
O®I'OC OOO BHeypouHas JeSATENBHOCTH — 93TO OOpa3oBareibHas JI€ATEIbHOCTH,
ocymiecTBisieMass B ¢opMax, OTIIMYHBIX OT YPOUHOU CUCTEMBI OOyUCHUsI, M HAIPABJICHHAS Ha
JTOCTHKEHHE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS 0O0pa30BaTEIbHBIX MPOTPaMM OCHOBHOTO
obmrero obpasoBanusi. Peanuzamus pabodeii mporpaMMbl 3aHATHI BHEYPOUHOU JIESTEIHHOCTH
no pusmke «Puznka B 3a/1a4aX U IKCIEPUMEHTaX» CIIOCOOCTBYET 00IIEMHTE/NIEKTYAJIbHOMY
HAIPaBJICHUIO PA3BUTHUIO JIMYHOCTH 00ydJaronmxcs /- 8 KIIaccoB.

Oduznyeckoe 00pazoBaHUE B CUCTEME OOIIETo U CpeIHero 00pa30BaHUs 3aHUMAET OJHO U3
BEAyNIMX MecT. SIBNssch (DYHIaMEHTOM HAYYHOI'O MHPOIIOHHUMAHWS, OHO CIIOCOOCTBYET
dbopMUpOBaHUIO 3HAHUI 00 OCHOBHBIX METOJAX HAYYHOTO MO3HAHUS OKPYKAIOIIEro MHUpa,
(GyHIaMEHTAIBHBIX HAYYHBIX TCOPUH M 3aKOHOMEPHOCTEH, (POPMHUPYET y YUAITUXCS YMEHUS
HCCIIEIOBATh U OOBSACHSTH SIBJICHUS PUPOABI U TEXHUKH .

Kak mikonbHBIN TipenMeT, (pu3uka 00J1agaeT OrpOMHBIM TYMAaHHTAPHBIM TTOTECHITHAIOM,
OHAa aKTUBHO (HOPMUPYET UHTEIJICKTyajlbHble U MHUPOBO33PEHUYECKHE KAa4eCTBAa JHMYHOCTH.
Hudbdepennmanus mpeAmnosaraeT TaKyl OpraHH3alldi0 Iporecca OO0ydeHHs, KoTopas
VUUTHIBACT WHIUBUIYyaTbHbIE OCOOEHHOCTH YYaIlIUXCS, HMX CIOCOOHOCTH W HWHTEPECHI,
JUYHOCTHBIA ombIT. Juddepenuumanus oOyueHuss (Qu3uke MO3BOJISET, C OAHONH CTOPOHBI,
obecreunTh 0a30BYIO MOJTOTOBKY, C APYTrOMl — YIOBIETBOPUTH MOTPEOHOCTH KaXJAOTO, KTO
MPOSIBIIIET WHTEPEC M CIOCOOHOCTH K MPEIMETY M BBIXOIWT 3a paMKH H3ydeHUs (H3UKU B
IIKOJIEHOM KypCe.

. Heau kypca
Onupasch Ha UHAMBHUAYaJIbHbIE 00pa30BaTEIbHBIE 3alIPOCHl U CIIOCOOHOCTU KaXKI0Tr0O

peGeHKa IMpH peaau3alil IporpaMMbl BHEYPOUHOH JesATeNbHOCTH 1Mo (usuke «Pusuka B
3a/1a4ax M HKCIIEPUMEHTAax», MOKHO JOCTHYh OCHOBHOM WEJH - Pa3BUTh Yy 00y4YaKOLIHXCH
CTpeMJUIeHHEe K JajibHeilieMy CaMOONpeNeJIeHUI0, HHTE/VIEKTYaJIbHON, HAy4YHOH U
NMPaKTHYECKOI CAMOCTOATEILHOCTH, IO3HABATEIbHOM AKTUBHOCTH.

JlaHHas TporpaMMa IMO3BOJSIET OOYYAIOUIMMCA O3HAKOMHUTBCS C  METOAMKOMN
OpraHu3alud U IPOBEIEHUS HKCIIEPUMEHTAIbHO-UCCIEA0BATENbCKON JEATEIbHOCTH B
COBPEMEHHOM Y4eOHOM TMpoliecce Mo (pU3MKe, 03HAKOMHUTHCS CO MHOTHMU HHTEPECHBIMH

BOIIpocaMu (bHBI/IKI/I Ha JAaHHOM DJOTallc OGy‘ICHI/IH, BbBIXOOAIIUMHU 3a PAMKHU ITKOJIBbHOM
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MpOrpaMMbl, PaCIIMPUTh IEJIOCTHOE TPEICTaBIeHHEe O TMpobdiieMe JaHHOW HAYKH.
DKCTepUMEHTAIbHAS  JCSITENLHOCTh OyIeT CIOCOOCTBOBATh PA3BUTHUIO MBICIUTEIBHBIX
OTIepaIii ¥ 00IIEMY HHTEIIEKTYaIbHOMY Pa3BUTHIO.

He meHnee BakHBIM (haKTOpPOM peanu3allii JAHHON MPOTPAMMBI SIBIISIETCS CTPEMIICHHE
Pa3BUTh y yYaIlIUXCS YMEHHE CaMOCTOSITEIBHO PaboTaTh, AyMaTh, KCIIEPUMEHTHPOBATH B
YCIIOBHSIX IIKOJBHOM J1a0OpaTopuM, a TAKKe COBEPIICHCTBOBATh HABBIKU apryMEHTAlUH
COOCTBEHHOW TMO3MIIMU 1O omnpenen€HHbIM  BompocaM. CojaepkaHue IPOrpPaMMBI
COOTBETCTBYET IO3HABATEIBHBIM BO3MOXHOCTSIM IIKOJBHUKOB M NPEAOCTABISECT UM
BO3MOXKHOCTh paboTaTh Ha YpPOBHE IIOBBIIICHHBIX TpeOOBaHMM, pa3BHBas Y4eOHYIO
MOTHBAIHUIO. ConepxaHue 3aHATHNA BHEYPOUHOM JEATEIBLHOCTH MPEJCTaBIsET COOOM
BBEJICHHE B MU DKCIIEPUMEHTAIBHOMN (DU3UKH, B KOTOPOM yUalluecs: CTAaHYT HUCCIICI0OBATEIIMU
Y Hay4aThCs MO3HABATh OKPYKAIOUIUNA UX MUP, TO €CTh OCBOSIT OCHOBHBIE METO/Ibl HAYYHOIO
nmo3HaHus. B ycioBusX peanusamuu oOpa3oBaTeIbHON MPOrpaMMbl HTUPOKO HUCIIOIB3YIOTCS
METOJIbI Y4eOHOT0, UCCIIeIOBATEIHLCKOTO, MPOOJIEMHOT0 YKCIIepruMenTa. PeOEHOK B Tiporiecce
MO3HAHMsI, TMpUOOpeTas YyBCTBEHHBIH ((EHOMEHOJIOTHYECKUI) OIBIT, IEPEKUBACT
MOJIyYCHHBIC OIIYIICHUS W BICUATICHHUS. DTH TEPEKUBAHUS MPOOYKIAIOT U MOOYKIAIOT
npouecc MbinuieHus. Crnenududeckas Qopma oOpraHu3aludyd  MO3BOJSIET  y4YallUMCS
03HAKOMUTHCSI CO MHOTMMH WHTEPECHBIMH BOIpPOcaMu (DM3MKH Ha JAHHOM 3Tare OO0y4YCHWS,
BBIXOJSAIIMMH 32 PaMKH IIKOJIBHOM MPOrpamMMbl, PacCIIUPUTh LIEJIOCTHOE MPEACTaBICHUE O
npoOiieMe JnaHHOW Hayku. Jletm moiydaroT Tpo(eCCHOHATBHBIC HABBIKH, KOTOPHIC
CIOCOOCTBYIOT JaJIbHEHIIIEH COIMAIbHOM alanTallii B OOIECTBE.

I]envr0o mporpaMMbl 3aHATUH BHEYPOYHOU JAeATeNbHOCTH TO ¢u3nke «Dusmka B
3aJa4ax ¥ 9KCIepUMEHTax», Ui ydaluxcs /-8 KIacCoB SBISIOTCA:
pa3BUTHE Y YYalIUXCs I103HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYaJIbHbIX U TBOPUYECKHUX
CITOCOOHOCTEH B MPOIIECCE PEIICHUS MPAKTHYECKUX 3a/1a4 K CAMOCTOSTEIIBHOTO TPHOOPETEHUS
HOBEIX 3HAHUM;
dbopMHpOBaHHE H PpPa3BUTHUE Y YyYalIUXCS KIIOUEBBIX KOMIIETEHIMH — Yy4eOHO —
MO3HABATENbHBIX, MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX, COIMAIBHBIX, U KaK CIEACTBHE -
KOMIETEHIIN I JIMYHOCTHOTO CAMOCOBEPIICHCTBOBAHUS;
dbopMHUpOBaHME TPEIMETHBIX W METAMPEIMETHBIX PE3yJbTaTOB OOYyUEHMs, YHHUBEPCATIBbHBIX
y4eOHBIX IEUCTBHII.
BOCITUTAHUE TBOPYECKOM JMYHOCTH, CMOCOOHOM K OCBOEHHUIO TEPEIAOBBIX TEXHOJIOTHUH U
CO3JITaHUI0 CBOMX COOCTBEHHBIX Pa3pabOTOK, K BBIJBIKEHHUIO HOBBIX UJEH M MPOEKTOB;
peanu3anus AesTeIFHOCTHOTO T0IX0/1a K IPEAMETHOMY OOYUEHHUIO Ha 3aHSATUAX BHEYPOUHOM
JESITENILHOCTH 10 (PU3UKE.

. 3aga4m Kypca

e Jlna peanuzaluu Leied Kypca TpeOyeTcsl pelleHHe KOHKPETHBIX IPaKTHYECKUX 3ajad.
OcHOBHBI€33/1aul BHEYPOUHOH NEATETBHOCTH MO (PU3UKHU:

* BBUIIBJIEHHE HHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEM ydamuxcs K
Pa3JIMYHBIMBHJIaM JEATEIbHOCTH;

* (opmMupoBaHuE MPEACTABIEHUS O SBICHUSIX U 3aKOHAX OKPY)KAIOIIEr0 MUPA, C KOTOPBIMU
HIKOJIbHUKH CTAJIKUBAKOTCS B IOBCETHEBHOW JKU3HM;

* (opmupoBaHuE MPEJCTABIECHUS O HAYYHOM METO/I€ MTO3HAHUS;

* Ppa3BHUTHE UHTEpECa K UCCIEA0BATENBCKON JESTEIHOCTH;

* pa3BUTHE OIbITa TBOPUECKOM AEATEIBHOCTH, TBOPUECKHX CIIOCOOHOCTEH;

* Ppa3BHUTHE HABHIKOB OpraHU3allM{ HAy4YHOTO TPY/a, pabOThI CO CIIOBAPSIMU U SHIIMKIONEAUSIMH;

* CO3/laHUE YCIOBUH JJis pealu3alid BO BHEYPOYHOE BpeMs MPUOOPETEHHBIX
YHHUBEPCATbHBIXyU€OHBIX JIEHCTBUI B YPOUHOE BpEMS;

* pa3BHUTHE omnbITa HehOpMaIbHOrO OOLIEHUS, B3aMMOJCHCTBUS, COTPYIHUYECTBA;
pacupeHre paMoK OOIIEHUS C COLIUYMOM.

* (opMupoBaHHe HaABBIKOB MOCTPOCHHUS (U3UUYECKUX MOJENEH M ONpeAeieHus: TPaHULl UX
IIPUMEHUMOCTH.

* COBEpUICHCTBOBAHME YMEHUH NPUMEHSTh 3HaHUS MO (PU3MKE Uil OOBSCHEHUs SBICHUN



IOPUPOJBI, CBOWCTB BEIECTBA, pEIICHUS (PU3NYECKUX 3a/4ad, CaMOCTOATEIBbHOIO
nproOpeTeHus U OIIEHKH HOBOM MH(popMannu (pU3HUECKOro COAep KaHus, NCIOIb30BAHUS
COBPEMEHHBIX MH()OPMAIIMOHHBIX

TEXHOJIOTHi;

*  HCIIOJIb30BaHME IPUOOPETEHHBIX 3HAHMUW W YMEHMM [UId pEeILIeHUs NPAKTUYECKUX,
KU3HEHHBIX33]1a4;

+  BKJIIOYEHHE y4allluXCs B pa3HOOOpa3HYIO AEATENbHOCTh: TEOPETUYECKYIO, IPAKTUYECKYIO,
AQHAJTUTHYECKYIO, TIOUCKOBYIO;

 BbIpabOTKa THOKUX YMEHHI IEPEHOCUTh 3HAHUS U HAaBBIKK Ha HOBBIE (DOpMBI yueOHOI paboThI;

*  pasBuTHE CO00pa3UTENbHOCTH M OBICTPOTHI PEAKUMU NPU PEUICHUH HOBBIX
pasINYHBIX PU3MUECKUX 3a7]ay, CBA3AHHBIX C IPAKTUUYECKON JEATEIbHOCTBIO.

. MeToabl 00y4yeHusi M (pOpPMbI OPraHU3AIUN JAeATEJIbHOCTH 00yYaI0IIUXCH

Peamusanus nporpamMmsl  BHEYpPOYHOM JeArenbHOCTH «®Pu3uka B 3agadax u
SKCIIEPUMEHTAX» MpeANoiaraeT HHIWBUIYaIbHYIO M TPYNIOBYIO paboTy oOydarommxcs,
IUIAHUPOBAHUE U INPOBEJICHUE MCCIIEN0BATENBCKOTO IKCIIEPUMEHTA, CAMOCTOSTEIbHBIA COOp
JAHHBIX JUISl PELICHUs MPAKTUYECKUX 3a7ay, aHAJIU3 U OLICHKY IMOJYyYEHHBIX pPEe3yJbTaToB,
M3TOTOBJICHHE TTocoOui U mojeneil. [Iporpamma mpegycMarpuBaeT He TOJIBKO OOyYarOIINE U
pa3BUBaOIKE IIeNd, €€ pealn3alus CIOCOOCTBYET BOCIHUTAHUIO TBOPYECKOW JMYHOCTU C
AKTHBHOM KM3HEHHOH ITO3ULIHENH. BBICOKMX pe3yibTaTOB MOTYT JIOCTUYb B JAHHOM CJIy4ae HE
TOJIbKO YYEHUKH C XOpOIIEH NIKOJIBHOM YCIEBA€MOCThIO, HO M BCE LEICYCTPEMIIEHHBIE
aKTUBHBIE pedsTa, yXKe CAeNaBIIrie CBOM MPo(ecCHOHATBHBIN BIOOP.

. Ilnanupyemble pe3yabTaThl
JocTrxeHne miaHupyeMbIX Pe3yJIbTaTOB B OCHOBHOM IIKOJIE€ MPOUCXOJUT B KOMILJIEKCE

UCIIOJIb30BAaHUSl UYETHIPEX MEXAMCUMIUIMHAPHBIX Y4YeOHbIX MporpamMM («PopmupoBaHue

YHUBEPCAIbHBIX y4eOHBIX JIECTBUIY, «DopMUpOBaAHHE HUKT-koMIIeTeHTHOCTH

obygaronuxcs», «OCHOBBI y4e€OHO-MCCIEIOBATEIBCKON U TPOEKTHOW JEATEIbHOCTH,

«OCHOBBI CMBICIIOBOTO YTEHHMSI M PAaOOTHI C TEKCTOM») W YYEOHBIX HPOTrpaMM IO BCEM

npeaMeTam, B ToM uucie 1o ¢usuke. [locne n3ydeHus nporpaMMbl BHEYPOUHOH €S TEIbHOCTH

«®Pu3nka B 33/1a4ax 1 IKCIEPUMEHTaX» 00ydaroIrecs:

*  CHUCTEMAaTU3UPYIOT TEOPETHYECKHE 3HAHUS W YMEHMS II0 PEUICHUIO CTaHJapTHBIX,
HECTaHJapPTHBIX, TEXHUUECKUX U OJIMMITNAHBIX 3a/1a4 Pa3IMYHbIMU METOJAMH;

*  BbIpa0OTaIOT MHIMBUAYAIBHBIA CTUIIb PeLIeHUs (PU3NYECKUX 3a/1aU.

*  COBEpILICHCTBYIOT YMEHUS Ha IIPAKTHUKE MOJIb30BATHCS MPUOOpaMHU, TPOBOANUTH U3MEPEHUS
¢u3nueckux BeNWYMH (ONpEeAEssATh IIeHy MAEJeHMs, CHUMaTh IOKa3aHus, COONI0JATh
IIpaBHJia TEXHUKH 0€30I1aCHOCTH);

*  HayyaTcs IO0JIb30BaThCs MPUOOPAMHU, C KOTOPHIMH HE CTAJIKMBAIOTCS HA YpPOKax (PU3HUKHU B
OCHOBHOM NIKOJIE;

*  pa3paloTalOT M CKOHCTPYUPYIOT HpUOOpHl M MOJENU ISl IMOCIenyroleld padoThl B
KaOuHeTe PU3UKH.

*  COBEpPUICHCTBYIOT HAaBBIKM IIMCBMEHHOM M YCTHOM pe4Yd B MpOLECCE HaIMCAHMS
UCCIIEIOBATEIbCKUX PadOT, MHCTPYKIUI K BBIMOJHEHHBIM MOJEISAM WU Ipubopam, mpu
BBICTYIUICHHUSAX Ha HAYYHO — MIPAKTUYECKUX KOHPEPEHLUAX pPa3IUNYHbIX YPOBHEH.

*  ONpeeNAT najbHeilllee HallpaBlI€HUE Pa3BUTHsI CBOMX CIIOCOOHOCTEH, cpepy HayUHBIX
UHTEPECOB, OIpEeNeNATCsS ¢ BbIOOPOM JalbHEHIIero o0pa30BaTENILHOTO MapUIpyTa,
JanbHenero npoduist 00ydeHus B cTapiiei mKoJe.

IlIpeomemmnvimu pezyrvmamamu IpoOrpaMMbl BHEYPOUHOU AESITEIBHOCTH SIBIISFOTCS:

1. yMenme moaB30BaThCA METOJAMHM HAYYHOTO [O3HAHMSA, IPOBOAUTH HAOIIOACHUS,
IUIAHUPOBATh U MIPOBOJUTH SKCIIEPUMEHTHI, 00pabaThIBaTh Pe3yIbTaThl K3MEPEHHUI;

2. HAy4YUTbCS TIOJIb30BAaThCSl  M3MEPUTENBbHBIMU  NpuOOpamMu  (BEChbl, JIMHAMOMETD,
TEPMOMETP), COOMpPATh HECIOXHbIE SKCIEPUMEHTAIbHbIE YCTAHOBKU JJIsi IPOBEICHUS

MPOCTEUILNX OMBITOB;
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3. pa3BUTHE DJIEMEHTOB TEOPETUYECKOIO MBILIUICHHUS Ha OCHOBE (OPMHUPOBAHMSI YMEHMI
YCTaHABIMBATh (PaKThI, BBIICIATH [NIABHOE B U3Y4aeMOM SIBJICHUH, BBISBIATH IPUUUHHO-
CJIE/ICTBEHHBIE CBSI3M MEXAY BEIMYMHAMH, KOTOPBIE €r0 XapaKTEpPU3YIOT, BBIIBHUTaTh
TUTOTE3bl, JOPMYITUPOBATEH BHIBO/IBI,

4. pa3BUTHE KOMMYHUKATUBHBIX YMEHHUH: JOKJIaJbIBaTh O pe3yJbTaTaX SKCIEPUMEHTA,
KpaTKO ¥ TOYHO OTBEYAaTh HAa BOIIPOCHI, UCII0JIb30BaTh CIIPABOYHYIO JUTEPATYPY U JpYIrHe
UCTOYHUKU UHPOpMAIUH.

Memanpeomemuvimu pezyivbmamamu IporpaMMbl BHEYPOUHOH JCSITEIBHOCTH SIBIISIOTCS

1. oBnameHue HABBIKAMH CAMOCTOSTEIHHOIO MPHOOPETEHUS HOBBIX 3HAHHA, OpTaHH3AINH
y4eOHON NIeATEeTbHOCTH, TTOCTAHOBKHU IIeJIeH, IJIAHUPOBAHUS, CAMOKOHTPOJIS M OILICHKH
PE3yIbTAaTOB CBOEH JIESATEIIBHOCTH, YMEHUSMH MIPEABUACTH BO3MOXKHBIE PE3YJIbTaThl CBOMX
JIEHCTBHI;

2. mpuoOpeTeHHe OmNbITa CaMOCTOSTEIBHOIO IMOWCKA aHanmu3a U oTOopa MHMOpPMAIHMU C
WCITOJIb30BaHUEM Pa3JIMYHBIX UCTOYHHKOB Y HOBBIX WH(DOPMAIMOHHBIX TEXHOJOTHUH IS
PELICHUSIKCIIEPUMEHTANIbHBIX 337124,

3. ¢opmupoBaHue yMeHMI pabOTaTh B TPYIIE C BHIMOJIHEHHEM Pa3IMYHBIX COIHAIBHBIX
poJIeii, IPEACTABIATh M OTCTAaWBATh CBOU B3IJISIBI M YOCKICHUS, BECTH JUCKYCCHIO;

4. oBnajcHUE SKCIEPUMEHTATBPHBIMA METOJAaMH PEIICHUS 3a/1a4.

Juunocmuvimu pe3yiomamamu 11porpaMmbl BHCypO‘lHOfI JCATCIIbHOCTH SABJISAIOTCA:

1. c(OPMHPOBAHHOCTH TIO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEH yuaruxcs;

2. CaMOCTOSITEJIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUI U MPAaKTUYECKUX YMEHUM;

3. NpUOOpEeTeHNEe YMEHHs CTaBUTh Iepe]l COOOH IO3HaBaTelbHbIC LENH, BBIABUIaTh
TUIOTE3bI,J0KA3bIBATh COOCTBEHHYIO TOUKY 3pEHUS;

4. IPUOOPETEHUE TOJIOKUTEIBHOTO SMOLMOHAIBHOIO OTHOIIEHUS K OKpY’Karolen

IIPUPOJE UCAMOMY ce0e KaK 4acTU IPUPOJIBI.

. Croco0bl OLIEHKH YPOBHS J0CTHKEHHS 00y4AIOLINXCSH

KauecTBO MOArOTOBIEHHOCTH yYalMXCsl ONPEAEIIAETCS KaU€CTBOM BBIITOJIHEHHBIX UMH
pabot. KputepreM orlieHKH B JaHHOM Cllydae sIBJISIETCS CTETIEHb OBJIaICHNs HaBbIKaMH paldoThl,
CaMOCTOSITENIbHOCTh M 3aKOHYEHHOCTh PA0OTHI, TIIATEIBHOCTh SKCHEPUMEHTa, HAYyYHOCTb
npeJiaraéMoropenieHus npoOaemMbl, BHEIIHUN BU U Ka4eCTBO pabOThI Mprubopa Uild MOJIENH,
COOTBETCTBUEHCCIIEIOBATEILCKON pabOThI TpeOYyeMbIM HOPMaM U IpaBUiIaM 0(OPMIICHHS.

[ToompurensHOi HOpMOIT OIEHKH TpyJa Y4aIIUXCs SBJISETCS JEMOHCTpaIusi pador,
BBIMIOJTHEHHBIX ~ yYAIlUMMCS W BBICTYIUIEHHME C pe3yJbTaTaMU MCCIENOBAaHUN Iepen
pPa3IUYHBIMU ayJUTOPUSMH (B Kjacce, B CTapUIMX W MIAIIIMX KJaccax, Y4YUTEsIMHU,
ne1aroraMu JI0MOJIHUTEIBHOTO 00pa30BaHusl) BHYTPH IIKOJbI.

Pabota ¢ yueOHBIM MaTepuaIoM pazHOOOpPa3HBIX (GOPM AAET BOZMOXKHOCTH KaXKIAOMY
UX Yy4allluxcsl MPOSBUTH CBOM CIIOCOOHOCTH (B 00JAacTH CHCTEMaTH3allud TEOPETUYECKUX
3HAaHUH, B 00JIACTU pellIeHUs] CTAaHIaPTHBIX 3a/1a4, B 00JIaCTH pelIeHHs] HECTaHJapTHBIX 3aJad,
B 0o0JacTM HUCCleAOBaTeNbCKOM paboTrel W T.1.). CuTyauuum ycmexa, Co3Jarolue
MOJIOKUTEIBHYI0O MOTHBALIMIO K JESATENIbHOCTH, SIBIISIIOTCS BaXKHBIM (DaKTOpPOM pa3BUTHUSA
TBOPYECKUX M MO3HABATEIBHBIX CIIOCOOHOCTEH yyaInuxcsl.

7. CoaepsxkaHue NporpaMmbl

Cooeporcanue usyuaemozo Kypca 6 1 knacce

1. IMepBoHaYaLHBIE CBEIEHUS O CTPOEHUN BemecTBa (7 1)

Llena nenenust uameputenbHOro npubopa. OmnpeneneHue LEHbl JeNeHUs U3MEPUTEIHLHOIO
mwMHapa. OnpeneneHne reoMeTpuyeckiux pa3mMepoB Tena. VM3roroBieHne U3MEpPUTEIHLHOTO
nunuHapa. Msmepenue temmeparypsl Tena. M3mepenue pasmepoB Manblx teil. M3mepenue



TOJILIMHBI JIUCTAa OyMaru.

2. BzaumopneiicrBue e (12 u)
N3mepenne ckopocTH ABWKEHUs Temna. M3MepeHne Macchl Tella HENpaBWIBHOW (DOPMBI.
N3mepenne mIOTHOCTH TBepAoro Tena. M3mepenue oObema mycToThl. MccrnemoBanme
3aBUCUMOCTH CHJIBI TSKECTH OT Macchl Tena. OnpeneneHue Maccsl U Beca Boayxa. CioxeHue
CUJI, HAIPABJIICHHBIX II0 OJHOM IpsMOM. M3MmepeHue KEeCTKOCTH NpYKUHBL. M3mepeHue
Kod(UIIMEeHTa CUITBI TPEHUSI CKOJIbXKeHUs. PelieHre HecTaHAapTHRIX 3a7ay.
3. Jasuaenmue. /laBiaeHue kuakoctei u ra3os (7 1)
HccnenoBanue 3aBUCHMOCTH JIaBJICHHS OT ILIOLIAAM MOBEpXHOCTH. OmpenesieHne AaBIeHUS
TBEPAOTO Teja. BeIUUCIEHHE CHITBI, ¢ KOTOpOW aTtMocdepa JaBUT HAa MOBEPXHOCTH CTOJIA.
OnpeneneHnne Macchbl Tela, IJIABAOIIEro B Bojae. OnpeneneHue mIOTHOCTA TBEPIOIO Tea.
Onpenenenne o0beMa Kycka JpAa. V3ydeHue yClIoOBHS IUIaBaHuMsA Tell. Pemenue
HECTaHJAPTHBIX 3a7a4.
4. Padora m MOIIHOCTH. JHeprus (8 u)
Brruncnenue paboThl 1 MOLIHOCTH, pa3BHUBaeMOW yYEHHKOM IpHU mojabeme ¢ 1 Ha 3 aTax.
OnpeneneHue BBIUTPHIMNA B cujie. HaxoxaeHWe I[EHTpa TSDKECTH IUIOCKON (UTYpEHL
Brruncnenue KIIJ[ naknonHo# mmockoct. M3mepenne kuHeTH4YecKon sHepruu. Mzmepenue
MOTEHLMAIBHON SHEPIruu. Pelenne HecTaHJapTHBIX 33/1a4.

Cooeporcanue uszyuaemozo Kypca 6 8 knacce

1. TensioBbie siBaenus (14 )

TennoBoe nBuxkenue. Tepmomerp. CBsi3b TEMIIEPATYpPhl Te€la CO CKOPOCTBIO JBUKEHUS

ero MoJjiekyin. BayTpenHnsis sneprus. /[Ba cnoco0a m3MeHEHUs BHYTpEHHEH 3Hepruu: padota

U Tenionepenaya. Buael Terionepenayu.

KonunuectBO TemioTsl. Y geiibHas TEIUIOEMKOCTh BELIECTBA. Y I€JIbHAS TEIUIOTA CTOPAHUS

TOIUIMBA. 3aKOH COXPAaHEHUS] DSHEPIMM B MEXAHUYECKHUX U TEIUIOBBIX

nporeccax.

2. U3MeHeHHne arperaTHbIX cocTosiHuii BemecTBa (10 u)

[InaBienne wu orTBepaeBaHue Tel. Temreparypa IUIaBJICHUS. Y I€JIbHaAs TEIoTa
miasiaeHus. Mcnapenne u koHaeHcauusi. OTHOCHUTENbHAs BJIAXKHOCTH BO3JyXa U €€
m3mepenue. llcuxpomerp. Kunenue. Temnepartypa kunenus. 3aBUCUMOCTb TEMIOEPATYPHI
KUIIEHUs OT JaBJ€HMs. Y JiedbHasl Teriora napooOpazoBanusi. OObsiCHEHHE W3MEHEHUU
arperaTHbIX  COCTOSIHMM  BellecTBa Ha  OCHOBE  MOJIEKYJSIPHO-KUHETUYECKUX
npencraBienuii. [IpeoOpazoBanust sHEpruu B TEIUIOBBIX MamnHax. JlBurarenb
BHyTpeHHero cropanus. [lapoBas TypOuHa. XOJIOAUIBFHUK. DKOJIOTHYECKHE MPOOIeMBbI
WCIOJIb30BAHUS TEIUIOBBIX MAIIIWH.

3. Daexkrpuyeckue siBjenus (29 u).

Onexkrpuzanus Ten. JIBa pojga snekTpudeckux 3apsaoB. [IpoBOIHUKH, AUAIEKTPUKU U

MOJIyIPOBOAHUKHU. B3aumoneicTBue 3apsiKEHHBIX Tel. DJIEKTPUUECKOe ToJie. 3aKOH

COXPaHEHM DJIEKTPUYECKOTO 3apsaja. JJUCKpETHOCTh 3JEKTPUUECKOTO 3apsAaa. IJIEKTPOH.

CTpoeHue aroMoB. DJIEKTPUYECKUN TOK. ['allbBaHMYECKHE 3JI€MEHTHI. AKKYMYJISITOPBI.

OJeKTpu4YecKasl Lenb. JJIEKTPUYECKHM TOK B MeTauiax. HocuTenu sJIeKTpUYecKux

3apsiIoOB B MOJYNPOBOJHUKAX, Fa3aX U PacTBOpPAX AJIEKTPOIUTOB. [1oaynpoBOIHUKOBBIE

npubopel. Cuna Toka. AmmepMmeTrp. OIJIEeKTpUuUecKoe HampsbkeHue. BoabTmerp.

DJeKTpuyecKoe conpoTuBiieHne. 3akoH OMa /i1l yJacTKa SJIEKTPUUECKOW IeMu.

VY nensHoe compoTtusieHue. Peoctatel. IlocienoBaTtenbHOe U nmapaiielibHOE COEAUHEHUS

NpoBOAHUKOB. PaGora u MomHOCT, TOKa. KOMMYECTBO TEIUIOTHI, BBIACIIEMOE

OPOBOAHUKOM CTOKOM.CUETUHMK DJJIEKTPUYECKOW dHepruu. Jlamma HAKaJTUBAaHWUSI.

DJIeKTpoHAarpeBaTelbHbIe MPUOOPHL. Pacuer snekTpodHEepruu, NOTPeOIsIeMOi OBITOBBIMU

anektporipudbopamu. KopoTkoe 3ambikanue. [lnaBkue npemoxpaHUTENH.

4. DaekTpoMarHuTHbIe siBjeHus1 (7 y)MarHutHoe mnoje TOKa. DIEKTPOMArHUTBI M HX
npuMeHeHue. MaruuTHoe nosie 3emin. JleiicTBre MarHUTHOTO TOJIs HAa DJIeKTPOABUTATEITb.
JuHaMuK 1 MUKPOQOH.



5. CBeroBbie siBjeHus (10 1)

ITocTositHHBIE MArHUTHL NPOBOAHUK ¢ TOKOM. Mcrounnku cBera. IIpsamosmHelHoe
pacnpoctpaHeHue cBeTa. OTpakeHHUs cBeTa. 3akoH oTpaxkeHus. [lmockoe 3epkaio.
[Ipenomnenue ceta. JlIunza. @okycHoe paccTosinue JuH3BL [locTpoeHue M300pa’keHui,
JIaBa€MbIXTOHKOM JMH30M. OnTuyeckas cujia JuH3bl. [71a3 Kak omTHYecKas cHUCTeMa.
Onruueckue mpuoOOpPHI.

8. KajenapHo —TeMaTH4ecKoe MJIAHUPOBAHUS
KasengapHo —teMaTuyeckoe mjiaHmpoBaHue 7 Kjiace

Ne Tema 3ansaTus
3aHATHA Koa-Bo | IIpakTuuec
4acoB Kasi padora

1 BBoanoe 3anstue. MHCTpyKTax 10 TeXHUKE 0€30MacCHOCTH. 1
IlepBoHa4yabHBIE CBeIEHNsI O CTPOEHUH BelecTBa (74)

2 OkcnepumeHTanbHas padota Ne 1 «Omnpenenenue nensl genenns | 1 1
Pa3IUYHBIX TPUOOPOBY.

3 OkcniepuMeHTalIbHAass ~ pabora Ne 2 «OmpenencHue 1 1
TE€OMETPUUYECKUX PA3MEPOB TEI.

4 [IpakTuueckas padora Ne 1 «3roroBieHne n3MepuTENILHOTO 1 1
HUIHHIIPAY.

5 DkcnepuMeHTanbHas padora Ne 3 «3mepeHue TeMieparypbl 1 1
T,

6 OkcnepuMeHTanbHast padora Ne 4 «M3mepenne pazmMepoB Maibix | 1 1
TN,

7 OxcnepumeHTanbHas padbota Ne 5 «M3mepenne Tommunsl aucta | 1 1
Oymaru».

B3aumoneiicTBue Teu (12 )

8 OkcnepuMeHTanbHast padora Ne 6 «M3MepeHue ckopocTu 1 1
JIBVDKEHUS TEID».

9 Pemenue 3a1au Ha TeMy «CKOpPOCTh paBHOMEPHOTO JBMKEHUs». | 1

10 DkcnepuMeHTanbHas pabota Ne7 «M3mepenue maccsl 1 kammu 1 1
BOJIBIY.

11 OkcniepuMeHTanbHast pabora Ne 8 «3mepenne mioTHOCTH Kycka | 1 1
caxapay.

12 OkcnepuMeHTanbHast padbota Ne 9 «3mepenune miIoTHOCTH 1 1
X0351CTBEHHOTO MBLIa.

13 Pemenue 3amau Ha Temy «I11OTHOCTH BeliecTBay. 1

14 OkcnepuMeHTanbHast padora Ne 10 «MccnenoBanue 3aBucumoct | 1 1
CHUTBI TSDKECTH OT MAcChl TEJIa.




15 DkcrepuMeHTanbHas padora Ne 11 «Onpenenenue maccol ull
Beca BO3yXa B KOMHATE».

16 OkcrnepuMeHTabHass pabora Ne 12 «Cnoxenue cu,ll
HAIPABJICHHBIX 110 OJHOU TPSMOIT».

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

18 DKcrepuMeHTanbHas padora Ne 14 «3mepenue 1
KOX((UITMEHTA CUITBI TPSHUS CKOTBXKECHUSD?.

19 Pemenue 3anay Ha Temy «Cuita TpEeHUS. 1

aBJjienue. /laBiaenue :kuaKocrei u ra3os (7 1)

20 OkcrnepuMeHTanbHas pabora Ne 15  «MccnenoBanuell
BaBHCHUMOCTH JJABJICHUS OT IJIOIIATN TOBEPXHOCTH

21 DxcrepuMeHTaibHas padorta Ne 16 «Onpenenenue napienusl
[MIMHAPHUYECKOTO Teiay. Kak Mbl BUaumM?

22 OxcrnepuMeHTabHas padora Ne 17 «Beruucienue cuisl, ¢ |1
KOTOpPOH aTMocdepa TaBUT HAa TOBEPXHOCTh CTOJIay.
[Touemy MUp pa3HOLIBETHBIM.

23 OkcnepuMeHTabHas padora Ne 18 «Onpenenenue maccer |1
TeJia, MIIABAKOIIETO B BOCY.

24 OxcrepuMeHTaibHas padora Ne 19 «Onpenenenue 1
TUIOTHOCTH TBEPJIOTO Tea.

25 Perrenne kauecTBeHHBIX 3a/1a4 Ha TeMy «IlmaBanue Tem». 1

26 OkcriepuMeHTanbHas padota Ne 20 «M3ydyenune yciaoBuit 1
MTaBaHUST TEJ.

PaGora n momHocTh. JHeprus (8 u)

27 OkcriepuMeHTanbHas padora Ne 21 «Beruucnenue pabotsr|l
COBEPILIEHHOH IIKOJIEHUKOM IIpH TIobeMe ¢ 1 Ha 3 aTaxy.

28 OKkcriepuMeHTanbHass pabora Ne 22 «Beruncnenue |1
MOIITHOCTH Pa3BUBAEMOI IIKOJILHUKOM IIPH MmoxbeMe ¢ 1 Ha
3 ATaXK.

29 OKcriepuMeHTanbHass  pabora Ne 23 «Omnpenenennell
BBINTPBIIIIA B CHJIE, KOTOPHIM JaeT TMOABWXXHBIA U
HETTOABHKHBIA OJIOK».

30 Pemenue 3ama4y Ha Temy «Pabota. MOIITHOCTB Y. 1

31 OkcriepuMeHTanbHast padora Ne 24 «Brruncnenue KI1J] 1
HAKJIOHHOM TUIOCKOCTI.

32 OKkcrnepuMeHTaIbHas padoTta Ne 25 «M3mepenune 1
KUHETHUYECKOU YHEPTUU TEIay.

33 Perenue 3an1a4 Ha Temy «KuHeTHueckasi SHEprHs». 1




34 DKcriepuMeHTainbHas padora Ne 26 «l3mepenue n3MeHeHus 1 1
MOTCHIUAIBHOU JHEPI UMY,
NTOI'O: 34 27
KaJjiengapHo —TemaTH4yecKoe IJIaHUpoBaHue 8 Kjace
Ne Tema 3ansATHSA
3aHATHS Koua-Bo ([IpakTuu
4acoB ec
Kast
padora
1 BBoanoe 3anstre. MUHCTpyKTax 1Mo TEXHUKE OE30MaCHOCTH. 1
TenuioBbie siBjaeHusi (5 4)
2 OkcnepumenTanbHas padora Ne 1 «MccenenoBanue usmenenus | 1 1
CO BpEMEHEM TeMIIEpaTypPhl OCTHIBAIOLICH BOJIBI.
3 Pemenne 3amau Ha Temy «l/3meHeHue BHYTpeHHE sHepruu, | 1
pabotay.
4 Pemienue 3amau Ha Temy «/I3mMeHeHue BHYTpeHHEW sHepruwu, | 1
TEIUIoNepe1auay.
3) OkcnepuMeHTanbHast padbora Ne 2 «M3ydeHne BBIBETpUBaHUS 1 1
BOJIbI C TEYCHUEM BPEMEHI))
6 OxcnepuMenTanbHas padota Ne 3 «MccneqoBanue aMoppHBIX 1 1
TEI
N3meHeHune arperaTHbIX cocTosinmii BemecrBa (5 4)
7 OkcnepuMeHTanbHast padora Ne 4 «MccnenoBanue temmnepatypsl | 1 1
TUTABJICHHUST ¥ OTBEPACBAHUS
8 DkcnepuMeHTaIbHAs padota Ne 5 McciienoBanue BIIaXHOCTH 1 1
BO3/1yXa»
9 DKcnepuMenTanbHas padora Ne 6 «3aBucuMocts Temmeparypsl | 1
KUIIEHUS OT JAAaBJICHUS
10 |Pemenue 3amau Ha Temy «Y JIelbHAsT TEIIOTa 1 1
napooOpa3zoBaHUs»
11 Pemenue 3anau Ha temy «KII/] TennoBbIX nBurarenein 1 1
dJaekTpuyeckue siBjaeHus (14 u)
12 DOkcnepumeHTanbHas padora Ne 7 «lVcciienoBanue 1 1
AIEKTPUYECKOTO MOJISD»
13 Pemenne 3amau Ha TeMy «DJIeKTpHUUecKasl LIeTb U ee cocTaBHble| 1
JacTH»
14 OkcnepuMeHTanbHast padora Ne 8 «MccnenoBanue 1 1

JJIEKTPUYECKOT0 TOKA. ['albBaHUUECKUE JJIEMEHTHI,
AKKYMYJISITOPBD)




15 [TpakTrueckas pabota Ne 1 «M3roToBieHHE IEKTPOCKOMIA» 1

16 DkcrniepuMeHTaNIbHAsA padora Ne 9 «MccmemoBanue 3meKTpuaeckoi|l
eI

17 Pemenue 3ana4 Ha Temy « Cuina Toka. AMnepMeTp» 1

18 Pemenne 3anay Ha TeMy «DJIEKTPUUECKOE HAIPSIKEHHUE. 1
BonbT™MeTp»

19 Pemrenue 3ana4 Ha TeMy «DJIEKTPHUYECKOTO COITPOTUBIICHUEY 1

20 Pemenne 3agau Ha Temy «OmnpeneneHue napameTpoB 1
DJIEKTPUYECKOM TeTIH IIPY TIOCIIEIOBATEIILHOM U MapauIeIbHOM
COCMHEHUHU MPOBOIHUKOBY

21 Pemenue 3anau Ha Temy «Pacuer paboThl M MOLTHOCTH ToKa» |1

22 OkcnepumenTaiabHas padota Ne 10 «MccnenoBanue konnuecrsa |1
TEIUIOTHI, BBIACIAEMOE TPOBOJAHUKOM C TOKOM»

23 [Ipaktudeckas pabora Ne 2 «MccienoBaHue JaMITbl 1
HaKaJUBaHUS

24 OkcnepumeHTtanbHas padota Ne 11 «KopoTtkoe 3ambikanue u ero |1
nocneAcTBusL. [1naBKue nmpeaoxXpaHnuTen

25 Pemenne 3amay Ha TeMy «Pacder a1eKTpO’HEpruw, 1
NOoTPEOIIEeMOM OBITOBBIMHU JJICKTPOTIPHOOpAMKDY

DJIeKTPOMAarHuTHbIE siBjieHust (3 )

26 JkcriepuMeHTanbHas pabora Ne 12 «l3yueHre MarHMUTHOTO 1
MOJISE TOKa»

27 DxcrniepruMeHTaibHas padora Ne 13 «/leiicTBue marautHoro modsil
Ha MPOBOJIHUK C TOKOM»

28 [Mpaktuueckass  pabora Ne 3  «MccrmemoBanme mnpuHnmmna |[1
NeicTBUS AMHAMHUKA U MUKpO(]OHa»

CaertoBbie siBjeHust (10 u)

29 OkcriepuMeHTabHAs padota Ne 14 «lccrnenoBanme orpaxkeHus |1
cBeTa. 3aKOH OTPAKEHUSI. TIJIOCKOE 3€pKAJION.

30 OkcriepuMeHTalbHAass pabota Ne 15 «MccnemoBanme 3akonall
MPEJTOMIICHUSI CBETA

31 Perrenne 3amay Ha TeMy «PacdyeT QOKYCHOro paccTosiHUs 1
MUH3BD)

32 IIpakTnueckas pabora Ne 3 «IToctpoenue 1
M300pakeHUM, JaBaeMbIX TOHKOH JIMH30M»

33 [Mpaktryeckas padora Ne 4 «OnTuyeckue mpuOOPHI B 1

HIPUPOJIEN.
34 3aKIIIOYUTETbHBIN YPOK 1
NUTOT'O: (34
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10.
11.
12.
13.
14.
15.

16.
17.

NudopManiuoHHO — MeTOAHYECKOE o0ecTieueHne

BHeypouHass [eATENbHOCTh MIKOJBHUKOB. METOIUUECKHil KOHCTPYKTOp: Tmocodue Jyis
yuurensi/ JI.B. I'puropees, I1.B. Cremanos. — M.: [IpocBenienue, 2011. — 223 c. -. (CrangapThl
BTOPOT'O MOKOJICHUS).

Bueypounas nedarenbHOCTb. IIpuMepHBIM IUIaH BHEYPOUHOH JACATEIBHOCTH B
OCHOBHOM mikone: mocoowe musa yuutens/. B.II. Crenanos, J[.B. I'puropreB — M.:
[Tpoceemienne, 2014. — 200 c. -.(CraHmapThl BTOPOTO MOKOJICHUS).

Paboune mnporpammbl. ®Pusmka. 7-9 kmaccel: ydeOHO-MeToamueckoe mnocodue/coct. E.H.
Tuxonosa.- M.:[Ipocda, 2013.-398 c.

@enepalibHbIl  TOCYJApPCTBEHHBIN CTaHAAapT OOIIero 0oO0pa30BaHUS BTOPOTO IOKOJICHHS:
nesteabHOCTHBIN moxxon [Tekcr]: meromuveckue pexkomeHgamuu. B 3 4. Yacts 1/
C.B.AnannueBa; non o6ur. Pen. T.®.EcenkxoBoii, B.B. 3apy6unoii, aBt. Beryn. Ct. B.B.
3apybuna — YiesaoBck: YUIIKIIPO, 2010. — 84 c.

3anumarenbHas gusuka. [lepensman .M. — M. : Hayka, 1972.

Xouy 6b1Th Kynmubunevm. Dnsmanckuii 1.U. — M. : PUL] MK/, 2002.

®wusuka 1 yBiaedeHHbIX. Kubanbuenko A.Sl., Kubansuenko M.A.— PoctoB H//]. : «DeHUKCY,
2005.

Kak crtatp yueHbiM. 3aHsTus 1o ¢usuke g crapiiekinaccHukoB. A.B. Xyrtopckuit, JI.H.
Xyropckuii, 1.C. Macnos. — M. : 'mo6Gyc, 2008.

®poHTanbHBIE TabopaTopHbIe 3aHATHSA MO (u3uke B 7-11 kiaccax o01meoOpa3oBaTeIbHBIX
yupexaenuii: Kuaura mns yuwrens./mox pen. B.A. byposa, I'I. Huxudopoa. — M. :
ITpoceemenue, 1996.

®denepalibHBI TOCYIapCTBEHHBIM 00pa30BaTEIbHBIA CTaHIAPT [DJIEKTPOHHBIN pecypc]. —
Pexxum noctymna: http://standart.edu/catalog.aspx?Catalog=227

Caiit MunuctepcTBa o0pazoBanus u Hayku Poccuiickoit @enepaunn// opunnaibHbIM calT. —
Pexwum nocryna: http://MunoOpHayku.pd/

Meronuueckas cinyxb6a. M3narensctBo «BMHOM. JlaGopaTopusi 3HaHUN» [DIEKTPOHHBIM
pecypc]. — Pexxum nocryna: http://metodist.lbz.ru/

Urposast nporpamma Ha aucke «/[pakora u 3aHumaTenbpHas pusznka» [ DIeKTPOHHBIN pecypc].
— Pexxum noctyma: http:// www.media 2000.ru//

Pa3BuBaromue >1eKTpOHHbBIE UTPHI «Y MHUKH — U3y4aeM IIaHEeTy» [ DIeKTPOHHBINA pecypc]. —
Pexxum nocryma: http:// www.russobit-m.ru//

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

Auroputmbl perieHus 3aaa4 no ¢usuke: festivai.1september.ru/articles/310656
dopmMupoBaHue yMEHHI ywammxcs pemath ¢usnueckue 3amaum: revolution. allbest.
ru/physics/00008858 0. html
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