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[losicHUTeNIbHasT B3anmMcka
HanpasneHHocTbh IporpamMMsl - uQpoBas 1aboparopusi.
VYpoBeHb mporpamMmmbl - 0a30BBIA.
Bospact obyuaromuxcs: ot 14 net 1o 16 ner.
Cpoxk peanmmzanuu nporpammsl: 1 rox, 70 ygaca.

Pabouas mporpamma 3aHATUN BHEYPOUHOW NESATEIBHOCTH MO (u3nKe «IDKCIEepUMEHTalbHas (pU3NKa U
peleHye 3ajau» IMpeJHasHaueHa AJsl OpraHu3allii BHEYPOUHOM AEATeNbHOCTH OO0ydaromMXcs 8 Ki1accoB
MKOVY «Tyxuapckas COII Nely». Peamu3zanusa nporpamMmmbl o0ecne4uBaercss HOPMATHBHBIMH
AOKYMEHTaMHu:

1.  ®enepanpubiit 3akoH ot 29.12.2012 Ne 273-®3 (pex. or 31.07.2020) «O6 oGpa3oBaHuu B

Poccuiickoit @enepanum» (¢ u3M. 1 J011., BCTym. B cuiry ¢ 01.09.2020).

2. [TacnopT HanmonansHOTO TIpoekTa «OOpa3oBanue» (yrB. npesuaunymom Cosera nipu [Ipesuaenre
P® 1o crpaTernyeckoMy pa3BUTHIO M HAIMOHAIBHBIM POEKTaM, IPOTOKOI OT 24.12.2018 Ne
16).

3. locynmapctBennass mnporpamma Poccuiickoit  ®enepanmn  «PasButne oOpa3oBaHus»  (yTB.

[TocranoBnenuem I[lpaButensctBa P® ot 26.12.2017 No 1642 (pem. or 22.02.2021) «OO6 yTBepk IeHUU
rocyaapcTBeHHon nporpammsl Poccuiickoit denepanyu «Pa3Butne o6pa3oBaHUs».

4.  Ilpodeccuonanbupnii crapmapt «llemaror (memarormueckas IEATENIBHOCTh B JIOMIKOJBHOM,
Ha4YaJIbHOM O0O0IIeM, OCHOBHOM OOIIeM, cpemHeM oOIeM oOpa3oBaHWM), (BOCIIHTATENb, YUUTENb)» (pem. OT
16.06.2019) (Ilpuka3 MunucrepcTBa Tpyaa U comuanbHOM 3ammThl P® ot 18 oktsadps 2013 1. Ne 544H, ¢
W3MEHEHUSIMH, BHECEHHBIMH MPUKa30oM MuHHCTEpCTBa Tpyna u corzammTel POot 25.12.2014 Ne 11155 1
01 5.08.2016 r. Ne 422#).

5. Meromuveckre peKOMEHIAMHA TI0 CO3JAaHUI0 M (DYHKIIMOHHPOBAHWIO B 00mIe00pa3oBaTeIbHBIX
OpraHHU3alHsIX, PACIIOJIOKEHHBIX B CEILCKOW MECTHOCTH U MAJIbIX TOPO/aX, LIEHTPOB 00pa30BaHUS €CTECTBEHHO-
Hay4YHOHW M TeXHOJIOrnueckon HampasieHHocTel («Touka poctay) (YTBepkaeHbI paciopsbkeHrneM MUHHCTEPCTBA
npocBenienus Poccuiickoit denepanuu ot 12 saBaps 2021 r. NeP-6).

6. Meroauueckue peKOMEHIAIMH IO CO3JaHUI0 U (PYHKITMOHUPOBAHUIO JETCKUX TEXHOIAPKOB

«KBanTopuym» Ha 0a3e 00meoOpa3oBaTeIbHBIX OpPraHM3aluil (yTB. pacrnopshkeHHeM MHHHCTepCTBa
npocBemienus Poccuiickoit denepanuu ot 12.01.2021 Ne P-4).

BHeypouHasi nesTeIbHOCTD SBISETCS COCTAaBHOW YacThi0 00pa30BaTENILHOIO MpoIecca U OHON U3 GopM
OpraHu3alMd CBOOOTHOrO BpeMeHH oOydaroniuxcs. B pamkax peammzarumun ®IOC OO0 BHeypouHas
JeATENIbHOCTh - 3TO 00pa3oBaTelbHasl NESITEIbHOCTh, OCYILECTBIsieMas B (pOPMax, OTIMYHBIX OT YPOUHOM
CHCTEMbI O0Y4EHUs, U HAlpaBJIeHHAs Ha JOCTHKEHHE TUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHHS 00pa30BaTeIbHBIX
IporpaMM OCHOBHOTO o00miero ooOpa3oBanusi. Peanmuzanust paboueil mporpamMmbl 3aHSATHI BHEYPOYHOM
NeATeNbHOCTH 1Mo (usuke «OKCHepuMeHTalbHas (u3uka W pemeHne  3aaay»  CIIOCOOCTBYET
00LIeNHTEJIEKTYATbHOMY HAIPABJICHUIO PA3BUTHIO JTMYHOCTH 00ydaromuxcs 8-X KJIaccoB.

dusnueckoe 0Opa3oBaHUE B CHCTEME OOLIETO M CPEAHET0 0Opa30BaHUs 3aHUMAET OHO U3 BEIYIIMX MECT.
SBnsisAch PyHAAMEHTOM HAyYHOTO MHPOIIOHUMAHHS, OHO CITOCOOCTBYET ()OPMUPOBAHUIO 3HAHUN 00 OCHOBHBIX
METO/IaX HAyYHOrO ITO3HAHUS OKPYKAIOLIET0 MUPa, PYHIaMEHTAIbHBIX HAYYHBIX TEOPUI U 3aKOHOMEPHOCTEHH,
(bopMHpYeT y yJaluxcsi YMEHHUs UCCIEI0BATh U OOBSICHSTD SBICHUS MPUPOJIBI U TEXHUKH.

Kak mkonbHe1i mpeaMeT, pu3uka 00J1a1aeT OrpOMHBIM I'YMaHUTAPHBIM OTEHIIMATIOM, OHA
aKTUBHO (OPMHPYET HHTEIJIEKTyajbHblE W MHUPOBO33pEHUYECKHE KauecTBa JHU4YHOCTU. Juddepenumanms
MpenojaraeT Takylo OpraHu3alfio nporecca 00y4eHus, KOTopasi yYUThIBaeT MHAWBHIyaIbHbIE OCOOCHHOCTH
yUaIlIuXxcs, UX CIOCOOHOCTH M MHTEPECHI, TIMYHOCTHBIN onbIT. J{uddepenunanns o0ydenus puznke mo3BoIserT,



C OZIHOW CTOPOHBI, 00ECTICUNTh 0A30BYIO MOJATOTOBKY, C APYTOH - YAOBJIETBOPUTH MOTPEOHOCTH KaXKJ0TO, KTO
MIPOABJIACT UHTCPEC U CHOCO6HOCTI/I K IpE€aAMETY U BBIXOJUT 3a paMKH U3YUCHUA q)HSI/IKI/I B IIKOJIbHOM KYpC€.

2. Heau xypca

Onupasch Ha WHIUBUAYaJIbHBIE O0pa30BaTENbHBIE 3allPOChI M CIIOCOOHOCTH KaXIOro peOeHKa mpu
peanu3alyuy IporpaMMbl BHEYPOUHOH JEATEIbHOCTH MO (U3uKe «IDKCHepUMEHTalbHas (U3MKa U pelleHue
3a1a4», MOXKHO JIOCTUYh OCHOBHOW IeJIM - Pa3sBUTh Yy O0y4YalUIUXCH CTpeMJeHMe K JAajibHeilliemMy
caMoonpeaeeHN0, HMHTEJUIEKTYaJIbHOW, HAy4YHOi M  NPaKTHYeCKOH  CaMOCTOSTEJIbLHOCTH,
MO3HABATEJIbHOH AaKTHBHOCTH.

JlarHast mporpamMma mo3BOJSIET 00y4YaIOIMMCsT 03HAKOMHUTBCS C METOJMKOW OPTaHU3AINH M TIPOBEACHUS
AKCIIEPUMEHTATBHO-MCCIIEIOBATEILCKON JIEATEIBHOCTH B COBPEMEHHOM YYeOHOM Tporecce 1o (QH3HMKe,
O3HAKOMUTBHCA CO MHOTUMH I/IHTepeCHBIMI/I BOHpocaMH (1)I/I3I/IKI/I Ha JaHHOM JTalic O6y‘lCHI/I$I, BBIXOIAIIIMMHA 3a
paMK{ IIKOJIBHOM TPOTrpaMMbl, PaCIIMPUTh IEJIOCTHOE TPEJACTaBIeHHE O mpobiemMe [TaHHOW HayKH.
DKCcIepuMeHTaIbHas JIeSITeIbHOCTh OyNIEeT CIIOCOOCTBOBATH PAa3BUTHIO MBICIUTENBHBIX OMEpanuil U oomemy
I/IHTCHHCKTyaJII)HOMy paSBI/ITI/II-O.

He menee BaxHBIM (haKTOPOM peanu3ali JaHHOW NPOrPaMMBbl SIBIISIETCS CTPEMIICHHE Da3BUTh Yy
yYalmxcss YMEHHE CaMOCTOSTEThHO paboraTh, AyMaTh, AKCIEPUMEHTHPOBATh B YCIOBHUAX IIKOJBHOM
nmabopaTopuu, a TAK)KEe COBEPIIICHCTBOBATH HABBIKM apryMEHTAIIMH COOCTBEHHOW TIO3HUIIMU TIO OMPENeIEHHBIM
BOHpOCﬁM. CO]ICp)KaHI/Ie HpOrpaMMI:.I COOTBeTCTByeT ITO3HABATCIIBHBIM BO3MOXHOCTAM MIKOJBHUKOB H
MPEJOCTABISET MM BO3MOXHOCTH paboTaTh Ha YPOBHE IOBBIIICHHBIX TpeOOBaHMU, pa3BHBas y4eOHYIO
MotuBanuioo. ConmepikaHue 3aHATHH BHEYPOYHOW JESITETHHOCTH TPEACTaBIsSeT co0Oi BBEINEHHWE B MU
AKCIIEPUMEHTAIBHON (U3UKH, B KOTOPOM Y4YalIWeCs CTaHYT HCCIIENOBATENIsIMH W HaydaThbCs IT03HABATh
OKPYXKAIOIIUH WX MHP, TO €CTh OCBOST OCHOBHBIE METOJIBI HAay4HOTO IMO3HAaHUSA. B yCIIOBUSX peanu3aruu
00pa3oBaTeIbHON TIPOrPaMMBI IIUPOKO UCTIONB3YIOTCSI METO/IBI Y4eOHOT0, NCCIIeIOBATEIHCKOT0, TPOOIEMHOTO
sKcriepuMeHTa. PeOEHOK B mpoliecce MO3HAHUS, MPHOOpETas YyBCTBEHHBIM (()EHOMEHOIOTHYECKHIT) OIIBIT,
MIePEeKUBACT TOTYICHHBIC OIIYIICHUS U BIICYATICHHUA. JTH TIEPEKUBAHUS MPOOYKIAAIOT U TOOYKIAIOT IPOIIECC
MbinuieHus. Crnenududaeckas (opma oOpraHM3alMH TMO3BOJISIET YYaIUMCS O3HAKOMHUTBHCS CO MHOTHMH
WHTEPECHBIMHU BOIIPOCaMU (PU3UKH HA JAHHOM dTarie 00y4IeHHUs, BBIXOISIINMU 32 PAMKH IIKOJIBHOHN IMTPOTPaMMBI,
pacIIpuTh LEIOCTHOE TMpEJCTaBIeHHE O MpolieMe MaHHOW Hayku. JleTw monydaroT mpodecCHOHAIbHBIC
HaBBIKH, KOTOPBIE CITOCOOCTBYIOT JajbHEHINEH COIManbHON alanTalliy B OOIIECTBE.

Ilenvro mporpamMMbl 3aHSATHI BHEYPOYHOH AEATEIHHOCTH MO (U3HMKE «IKCIEPUMEHTAIbHAs (U3NKa U
pelIeHune 3aaa9y, I yJanmxcsl 8-X KJIaCCOB SBJISIOTCS

. pa3BUTHE Yy Yy4YalUXCS IT03HABATEIbHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPYECKUX
CIOoCOOHOCTEH B TIPOIIECcCe PEIIeHHS MPAKTUYSCKUX 3a7ad M CaMOCTOSTEIILHOTO IIPUOOPETEHUST HOBBIX 3HAHMIA,

. (dbopMUpOBaHUE M PA3BUTHE Yy YYAIIUXCS KIFOYEBBIX KOMIICTCHIMN: Y4eOHO-ITO3HABATEIIBHBIX,
WH()OPMAITMOHHO-KOMMYHHKATHBHBIX,  COIIMAIBHBIX, M KaK CICJACTBHE KOMIICTCHIIUH  JIMYHOCTHOTO
CaMOCOBEPIICHCTBOBAHUS;

. (dbopMuUpOBaHUE TPEIMETHBIX M METalmpeIMETHBIX pPE3ylIbTaTOB OOyUYEHUS, YHHUBEPCAIbHBIX
y4eOHBIX JICHCTBHIA,

b BOCIIUTAHHUC TBOp‘IeCKOﬁ JIMYHOCTH, CIIOCOOHOM K OCBOCHUIO nepeaoBbIX TEXHOJIOTUH U CO3IaHHUIO CBOUX

COOCTBEHHBIX pa3pa60T01<, K BBIJIB2KCHHIO HOBBIX H,I[Cfl U MMPOCKTOB;
° peam3anuda ACATCIBHOCTHOI'O MoAX0Aa K NPEAMETHOMY 06ylleHI/IIO Ha 3aHATHAX BHeypO‘IHOfI

ACATCIBbHOCTH 11O (1)I/IBI/IKG.

Oco0eHHOCTBI0 BHEYPOUHOW JEATENBHOCTH 1O (PHU3HMKE B paMKax KPYKKOBOW paOOTHI SBJISIETCA TO, YTO OHA
HampaBiieHa Ha JIOCTI)KEHHE 00YJaIOIIMMUCS B OONbLICH CTENEHN JIMYHOCTHBIX U METANPEMETHBIX PE3YIIbTaTOB.



3. 3agauu Kypca
HJ’IH pcain3annuun ueneﬁ Kypca Tpe6yeTc;1 PEHICHUC KOHKPCETHBIX IMPAKTUYCCKUX 3aaad. OCHOBHBIE 3aJa4uu
BHeypquoﬁ JACATCIIbHOCTH I1O (1)I/ISI/IKI/I§

. BBISIBJICHUE MHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXHOCTEH YYAIIUXCs K pa3jIMYHBIM BUIaM
JIeATeIIbHOCTH;
. (hopMupoOBaHUE TIPEIACTABICHUS O SBJICHHUIX U 3aKOHAX OKPYKAIOIIEr0 MHUPA, C KOTOPBIMH IIKOJIbHUKH

CTAaJIKUBaIlOTCA B HOBCGHHGBHOﬁ KH3HU,

. (dhopMHpOBaHHE TPENCTABICHUS O HAYYHOM METO/IE TO3HAHUS;

. pa3BUTHE UHTEpPECa K UCCIIEA0BATEIbCKOMN EATENbHOCTH;

. Pa3BUTHE OMBITAa TBOPUECKON JESITETLHOCTH, TBOPUECKUX CITOCOOHOCTEH;

. pa3BUTHE HABBIKOB OPTaHU3ALMU HAYYHOTO TPYAA, pabOThI CO CIOBAPSAMHU M SHITUKIONETUIMHU;

. CO3JIaHME YCIOBUH ISl peaju3alud BO BHEYPOUHOE BpeMs MPUOOPETEHHBIX YHHUBEPCAIbHBIX YUEOHBIX

JEICTBUI B ypOUHOE BpPEMS;

. pa3BUTHE ONbITa HEPOPMATBEHOTO OOIIEHHS, B3aUMOCHCTBHS, COTPYJAHNYECTBA; [ pacimpeHne paMok

OOIIEHNS C COIUYMOM;

. (hopMupoOBaHUE HABBIKOB MIOCTPOCHUS PUINIESCKUX MOJICIICH 1 ONPEACICHUS MPAHUI] UX IPUMEHUMOCTH;

. COBEpIICHCTBOBAHUE YMEHHH MPHMEHSTh 3HAHHS MO (HU3UKE Uil OOBSICHEHUs SIBICHHHA MPUPOJIBL,
CBOMCTB BelleCcTBA, PEIICHUS (U3MYECKUX 33/1a4, CAMOCTOSATEIBHOI0 MPHOOPETEHUST U OIIEHKU HOBOW MH(pOpMAIH
(PU3UYECKOTO COIepPIKAHUS, UCIIOIh30BAHUS COBPEMEHHBIX MH(OPMAITMOHHBIX TEXHOJIOTHH;

. WCTOJIb30BaHKE MPUOOPETEHHBIX 3HAHUN M YMEHUMH JJIsl pEIICHUs PAKTHUECKUX, KU3HEHHBIX
3amaq;

. BKIIOUEHHME y4allUXcsi B  Pa3HOOOpa3HYI  JIEATENLHOCTh: TEOPETUYECKYI0, MPAKTUYECKYIO,
AHATUTHIECKYIO0, TIONCKOBYIO;

. BBIPa0OTKa THOKUX YMEHHI TTePEHOCUTh 3HAHWS W HABBIKA Ha HOBBIE ()OPMBI yaeOHOM pabOTHI;

. pa3BUTHE COOOPA3UTENHLHOCTH U OBICTPOTHI PEAKIIMH MPU PEIICHUN HOBBIX PA3IUYHBIX (PU3HYIECKUX
3a]a4, CBSI3aHHBIX C MPAKTHUYECKOH JACATENLHOCTHIO.

4. Metoanbl 00yuyeHusi u (opMbI OPraHu3anuu AesITEJILHOCTH 00y4aOIINXCH

Peanuzanus nporpamMmbl BHEYpOUHOU AesTenbHOCTH «DH3uKa B 3aa4ax U 3KCHEPUMEHTAX» OPEANoaract
WHIUBUAYATbHYI0 W TPYIIOBYIO paboTy oOydaromuxcs, IJIAHWHPOBAaHWE W TPOBEACHHE HCCIEIOBATEIBCKOTO
OKCIICPUMCHTA, CaMOCTOSTEIIbHBIN C60p JaHHBIX JIA PEIIEHUA MPAKTUICCKUX 3ada4, aHaJIN3 U OUCHKY ITOTYUYCHHBIX
pe3ynbTaTOB, W3TOTOBIIEHHE MocoOMil M Mozenei. IIporpamMma mpemycmaTpuBaeT He TONBKO oOydarome u
Pa3BUBAOIIHE MENH, e€ pean3anys ClIoCOOCTBYET

BOCIMTAHUIO TBOPYECKON JTMUYHOCTU C AKTUBHOM KM3HEHHON MO3ULIMEN. BBICOKMX pe3yabTaToOB MOT'YT JOCTUYb
B JJAHHOM CJIy4ae HE TOJIbKO YYEHHKHU C XOpOLIEH IIKOJIBbHOH yCIeBaeMOCThIO, HO U BCE LENCYCTPEMIIEHHBIE
aKTUBHBIE pe0sATa, y)Ke CAeNIaBlINe CBOM NpOopecCrOHaNbHbBIN BBIOOD.

5. [Inanupyemsble pe3yJbTaThI

JlocTH>KeHUE MIaHUPYEMbIX Pe3yJIbTaTOB B OCHOBHOM ILIKOJIE MMPOMCXOJUT B KOMILIEKCE UCIIOIb30BaHUs
YeThIPEX MEKIUCIUIUIMHAPHBIX YUeOHBIX Tporpamm («@opMUpOBaHUE YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI,
«PopmupoBanue UKT-komnerenTHOoCTH 00ydaromuxcs», « OCHOBBI yueOHO- NCCIIEI0BATENbCKOM U TPOSKTHOM
NesITenbHOCTH», «OCHOBBI CMBICIOBOIO YTE€HHUSI W PabOThl C TEKCTOM») M YUEOHBIX MPOrpaMM IO BCEM



npenMeraMm, B ToM uyHcie mo ¢usuke. I[lociae wu3ydeHHss NporpaMMbl BHEYPOUHOH JEeSTENbHOCTU
«DKcrnepuMeHTallbHas (PU3HMKa M PELICHUE 3a/1a9» 00yJaroIIuecs:

* CUCTEMATUBHUPYIOT TCOPCTUYCCKHEC 3HAHUA U YMCHUS 110 PCIICHHUIO CTAHAAPTHBIX, HCCTAHAAPTHBIX,
TEXHUYCCKUX W OJIMMIIMAJHBIX 3a1a4 Pa3JIMYHbIMU METOAAMMU,

. BbIpa0OTAIOT UHUBHIyaIbHBIA CTUIIb peLlIeHUs (PU3NYECKUX 3a7a4;

. COBEpLICHCTBYIOT YMEHMsI Ha IpaKTHKE II0JIb30BaThCS IpUOOpaMH, NPOBOAUTH H3MEPEHUs
(I)I/I3I/ILICCKI/IX BCIINYUH (OHpeI[eJ'ISITI) LHCeHY [JOCJICHUs, CHUMATb IIOKAa3aHUA, CO6J'IIO)13TI) npaBujia TCEXHUKHU
0e30MacHOCTH);

® HAay4aTcs MOJIb30BATHCA HpI/I60paMI/I, C KOTOPBIMU HE CTAJIKUBAKOTCA HAa YPOKax (1)I/ISI/IKI/I B OCHOBHOH
IKOJIE;

*  pa3paboTalOT U CKOHCTPYUPYIOT MIPHUOOPHI U MOJENU Ul Mocienyromeil paborel B kaOHHETe
bu3uKu.

. COBEPUICHCTBYIOT HABBIKM MUCbMEHHOM U YCTHOM PEYH B IIPOLECCE HAITMCAHUS HCCIIEA0BATENbCKUX
paboT, MHCTPYKLUI K BBIIOJHEHHBIM MOZAENSAM U NpUOOpaM, NMPH BBICTYIUIEHHSX HA HAYYHO - MPAKTUYECKUX
KOH(EpEeHLUAX Pa3IUYHbIX YPOBHEI.

. OnpesieNAT JajlbHENIIIee HalpaBIeHNue Pa3BUTUS CBOUX CIIOCOOHOCTEH, chepy HayuHBIX HHTEPECOB,
OnpesesIATCsl ¢ BHIOOPOM JalbHENIEro o0pa3oBaTENbHOIO MaplpyTa, JajbHelIiero mnpoduis oOydeHus B
CTapIIeH IIKOJIE.

Ilpeomemmnvimu pezyromamamu IporpaMMbl BHEYPOUHOMN IEATEILHOCTH SBIISAIOTCS

1.  ymeHHe MoIb30BaTHCSA METOJAMM HAay4dHOTO MO3HAHUS, NPOBOAUTH HAOIIOAEHMS, IUIAHUPOBATh U
IIPOBOJIUTH SKCIIEPUMEHTBI, 00pabaThIBaTh PE3yIbTaThl U3MEPEHUIA;

2. Hay4dMTbCSl IIOJIB30BAaTbCSl M3MEPUTENbHBIMH IpubOpamMu (BEChl, IUHAMOMETP, TEPMOMETD),
COOUpPaTh HECTIOKHBIE IKCIIEPUMEHTANIbHBIE YCTAHOBKH [UIS IPOBEICHUS TIPOCTEHIINX OIBITOB;

3.  pa3sBUTHE DJIEMEHTOB TEOPETHUECKOrO MBIIUIEHHsT Ha OCHOBE (OPMHUpPOBaHHS YMEHUIl
yCTaHaBIMBaTh (DAKTHI, BHIICIATH INIABHOE B H3y4aeMOM SBJIEHUH, BBIABIATH IMPUUYHMHHOCIEACTBEHHBIE CBA3U
MEX/ly BEIMUMHAMU, KOTOPBIE €r0 XapaKTepU3yIoT, BBIABUTATh TMIIOTE3bI, (POPMYIUPOBATH BHIBOJBL;

4.  pa3BUTHE KOMMYHHUKAaTHBHBIX YMEHHIi: IOKJIaIbIBATh O PE3yIbTaTaX IKCIEPUMEHTA, KPATKO U TOUHO
OTBEYaTh Ha BOIPOCHI, UCIIOIb30BATh CIIPABOYHYIO JIUTEPATYpPy U JPyrue UCTOUHUKU HUH(POPMaLIUN.

Memanpeomemmuvimu pe3ynvmamamu IpOrpaMMbl BHEYPOYHOH JEATEIBHOCTHU SBIISIOTCS:

1. OBJIaZICHHE HABBIKAMH CaMOCTOSATEIBHOIO MPHOOPETEHHUs HOBBIX 3HAHUM, OpraHU3aLluM y4eOHOM
JEATeIbHOCTH, TIOCTAHOBKH LeJIeH, TUIAHUPOBAHUS, CAMOKOHTPOJISL M OLEHKH PE3YJIbTaTOB CBOECH IEATEIbHOCTH,
YMEHUSIMH NIPEIBUAETh BO3MOKHBIE PE3YIIbTATHI CBOUX IEHCTBUI;

2.  npuoOpeTeHHe OIbITa CaMOCTOSATEIbHOIO IIOMCKa aHanu3a M orbopa uH(opmanuu c
UCIIOJIb30BAaHUEM Ppa3JIMYHBIX HCTOUYHMKOB M HOBBIX HH(OPMALMOHHBIX TEXHOJIOTMH sl  peLIeHUs
9KCIEPUMEHTAIIbHBIX 3a]1a4;

3. dbopmupoBanue ymMeHHH pabOTaTh B TPYMNNE C BBIIOJHEHHEM pPa3IHYHBIX COLMAIBHBIX DPOJIEH,
IPEJCTaBIATh U OTCTauBaTh CBOU B3IJIAbI M YOSKIEHHS, BECTH JUCKYCCHUIO;

4, OBJIAZICHUC SKCIICPUMCHTAJIbHBIMU METOAaMHM PCIICHUA 3aaaY.

Juunocmuvimu pe3yibnuimamu 1nporpamMmal BHeyquHOﬁ JACATCIIbHOCTHU ABIAIOTCA:

1. C(l)OpMI’IpOBaHHOCTL MO3HABATCIIbHBIX NHTCPECOB, HHTCIVICKTYAJIbHBIX U TBOPUCCKUX CITOCOOHOCTEH
ydaluxcs;

2. CaMOCTOATCIBbHOCTD B HpI/IO6peTeHI/II/I HOBBIX 3HAHUH U IMPAKTUYCCKUX YMGHHﬁ;



3. MpUOOpETeHHEe YMEHUsSI CTaBUTh Mepe] coOOW MO3HaBATENbHbBIE €M, BBIABUIATh THIIOTE3BI,
JIOKa3bIBaTh COOCTBEHHYIO TOUKY 3PCHHS;

4.  mpuoOpeTeHne MOIOKUTEITHHOI'0 SMOILMOHATIBHOI0 OTHOLICHNUS K OKpY)KalOIIeil mpuposie ¥ caMoMy
ce0e KaK yacTu MPUPOJIBL.

6. Cnoco0bl OLleHKH YPOBHS JOCTHKEHHUsI 00Y4YAIOIINXCSl

KadecTBO OArOTOBIEHHOCTH YYaIIUXCs ONPEEIeTCsl KaUeCTBOM BBIMOJIHEHHBIX UMU padot. Kpurepuem
OLCHKM B [JAHHOM Cllyyae SBIIIETCS CTENEHb OBJAJCHHMs HAaBBIKAMHM pabOThI, CaMOCTOSTEIBHOCTh U
3aKOHYEHHOCTb Pa0OTHI, TIIATENBHOCTh 3KCIIEPUMEHTA, HAYYHOCTh IPEUIaraeéMoro perieHus MpoOIeMsl,
BHEITHUA BHUJ W KadyecTBO pabOTHl MpuOOpa WIM MOJENH, COOTBETCTBHE HCCIENOBATENBCKONH pPadOTHI
TpeOyeMbIM HOpMaM U IpaBuiIaM o OpMIICHHS.

IToompurensHoit (GopMoi OLIEHKH TpyJda YyJaluxcsl SBISETCS JEMOHCTpalus padoT, BBITOJHEHHBIX
yUYallMMHCS U BBICTYIUICHHE C PE3yJIbTaTaMH HCCIIEI0BAHUHN Iepes pasIndHbIMU ayJUTOpUsMH (B KJlacce, B
CTapIIUX U MJIAIINX KJaccaX, YUYUTEeNIIMH, IT€AaroraMy JOMOIHUTEIBHOIO 00pa30BaHus) BHYTpH
LLIKOJIB.

Pabora ¢ yueOHBIM MaTepHagoM pa3zHOOOpa3HBIX (HOPM JaeT BOSMOXKHOCTH KKJIOMY HX Yy4alluxcs
NPOSIBUTH CBOM CIOCOOHOCTH (B OOJACTH CHCTEMAaTH3alMM TEOPETUYECKHUX 3HAHMN, B 00JAcCTH pelIeHUs
CTaHAAPTHBIX 3a]a4, B 00J1aCTH pelIeHHsI HECTAaHIAPTHBIX 3a71a4, B 001aCTH UCCIIEI0BATENBCKOM PadOTHI U T.11.).
Cutyanuu ycrnexa, CO3/aioie MOI0KUTEIbHYI0O MOTHUBAIHMIO K JIESITEIbHOCTH, SBISIOTCS BaXKHBIM (DAKTOpOM
Pa3sBUTHSI TBOPUECKUX U ITO3HABATEIBHBIX CIIOCOOHOCTEHN yJaIuxcsl.

7. Copaeprxanue NporpaMMmbl

Cooepircanue uzyuaemozo Kypca 6 8 knacce

1. TemnoBbie saBaenus (14 1)

TernmoBoe nBukenue. Tepmomerp. CBs3b TeMIEpaTypbl Tella CO CKOPOCTBIO JIBUKEHHSI €0 MOJEKYII
Bryrpennss sHeprus. [[Ba cmocoba wW3MEHEHHsI BHYTPEHHEHW OSHeprum: paboTa W Teruionepenada. Bumbl
TeIIonepesadH.

KonnuectBo Temiorsl. Y ienbHas TEIIOEMKOCTh BENIECTBA. Y [ieJIbHAs TEIJI0Ta CTOPAHUsS TOIJIMBA. 3aKOH

COXpaHEHUS YHEPIMH B MEXAaHUUYECKUX U TEIUIOBBIX MpoLEeccax.

2. H3meHeHnne arperaTHbIX cocTosinmii Bemectna (10 1)

[InaBnenue u orBepaeBanue Tea. Temneparypa MIaBIeHUs. Y JelbHas TEIUIOTA IIaBJICHUS.

Wcnapenne n konaencanus. OTHOCUTENbHAS BIAXKHOCTh BO3/lyXa U ee u3zMepenue. [lcuxpomerp.

Kunenue. Temneparypa kuneHus. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHHS OT JaBJIE€HUA. Y IebHAas TEIUI0Ta
napooOpa3oBaHusl.

OOpsicHeHHEe U3MEHEHUH arperaTHbIX COCTOSHUI BEIECTBa Ha OCHOBE MOJICKYJISIPHO-KHHETUYECKUX
MpPEICTABICHUI.

[TpeoOpazoBanust SHEPTHM B TEIJIOBBIX MalllMHaX. J[Burarens BHyTpeHHero cropanus. [lapoBas TypOuHa.
XonoAuABHUK. DKOJOTHYECKHE MTPOOJIEMBI UCIIOIb30BAHUS TEIIOBBIX MAILIUH.

3. DaexkTpuueckue sipienus (29 1)

Onekrtpuzanus Ten. J[Ba pona 37eKTpudeckux 3apsaoB. [IpOBOAHUKH, MTUIICKTPUKH U MOIYIPOBOIHHUKH.
B3aumoneiicTBue 3apsKeHHbBIX TeN. DICKTPHUYECKOE MOoJe. 3aKOH COXPAHEHHS JICKTPUUYECKOTO 3apsiia.

JIMCKPETHOCTh ANEKTPUIECKOro 3apsiaa. JnekTpoH. CTpoeHUe aTOMOB.



DJNeKTpUYeCKUid TOK. ['aibBaHMYECKUE 3JIEMEHTHI. AKKYMYJISTOPBI. DJIEKTpUUEcKas: Lelb. DJIEKTPUUECKUM
TOK B MeTajulaXx. Hocurenu 3JIeKTpUYECKHX 3apsiioB B MOJYIPOBOAHUKAX, Ia3ax U PacTBOPAaxX JJIEKTPOIIUTOB.
[TonmynpoBoauukoBbie MpuOopsl. Cuia Toka. AMIepMmeTp.

DnexTpuyecKoe HanpspkeHue. BoasTmerp.

DNEKTPUYECKOE CONPOTUBIICHUE.

3axoH OMma JUIsl y4acTKa JIEKTPUYECKOH LIETIH.

VY nenvHoe conporusnenue. Peocratsl. [locnenoBarebHOE U MapaJlIeIbHOE COCTUHEHUS IPOBOJHUKOB.

Pabora u MomHoOCTh TOKa. KosinyecTBO TEmoThl, BBIAEIsIEMOE IPOBOAHUKOM € TOKOM. CueTunk

3JIEKTpUYECKOi sHepruu. Jlamna HakainBaHus. DJIeKTpoHarpeBaTelbHble MPUOOpsl. Pacuer snekrposneprumy,
norpebisieMoit ObITOBBIMU 3s1eKTponpudopamu. KopoTkoe 3ambikanue. [1naBkue npegoxpanuTeny.

4. JnekTpoMarHuTHble siBjaenus (7 1)

MarnuTHoe mojie TOKa. DJIEKTPOMAarHUThl W UX IMpuMeHeHue. [locTositHHble MarHUThl. MarHuTHOE MoJje
3emiu. JleficTBHE MarHUTHOTO MOJIS HA IIPOBO/IHUK C TOKOM. DJIIEKTPOBUTaTeNb. JJHUHAMUK U MUKPO(OH.

5. CeeroBble siBjieHus (10 4)

Hctounuku cBeta. [IpaMonuHeiHOE pacClIpOCTpAHEHUE CBETA.

Otpaxxenus cBera. 3akoH oTpakeHus. [1nockoe 3epkaio.

IIpenomnenue csera.

JInnza. dokycHoe paccrosiHue TUH3HL. [locTpoenne n300pakeHui, TaBaeMbIX TOHKOW JTHH3OM.
Ontuueckas cuia auH3BL [ 11a3 Kak onTuyeckas cucrema. OnTuyeckue MpuoopHl.

8. KasennapHo-temaTuueckoe njiaHupoBanue (1 roa ooyueHust)

Ne
3aHs Tema 3aHsaATHSA Komx-so | IIpakrnuec-
THA 4acoB Kas padora
1. BBoanoe 3ansTHe. MHCTpYKTaX 1O TEXHUKE O€30MacHOCTH. 1
TemnnoBble aBjieHus (14 4)
2. [Tpaktuyeckas padora N2 1 «MccineqoBaHue U3MEHEHHUS CO BPEeMEHEM 1 1
TEMIEPaTyphl OCTHIBAIOLIEH BOIBI».
3. Pemenue 3anau Ha Temy «I3mMeHeHre BHYTpEHHEH dHEpPTUr, paboTay. 1 1
4. Pemenue 3anau Ha TeMy «/I3MeHeHNe BHYTpEHHEH dHEPIUH, 1 2
Terionepeaada.
5. [Tpaktuyeckas padora N2 2 «/3yueHne BRIBETpUBAHUS BOABI C TCUCHHEM 2 2
BPEMEHM»
6. OkcnepuMmenTtanbHas padora N2 1 «VccnenoBanue aMOp(HBIX Tem» 1 2
H3meHenne arperaTHbIX cocTosinmii Bemecrna (10 1)
7. OkcnepumenTanbHas padota Ne 2 «MccnenoBanue Temneparypbl 1 1
TIJIaBJICHUS U OTBEPIEBAHUS»




OxcnepuMeHTabHas padora N2 3 «MccnenoBanue BIRKHOCTH BO3TyXa»

9. OkcnepuMeHTanbHas padora N2 4 «3aBUCHMOCTb TeMIIEpaTypbl KUIICHUS OT
TaBICHUS

10. | Pemenue 3agau Ha TeMy «Y fenbHast TEIJIOTa IapooOPa30BaHU»

11. | Pemenue 3ama4 Ha Temy « KII/] TernnoBeIx qBuraresneit »

DjexkTpuuyeckue siBjieHus (29 u)

12. | DOkcnepumenranbHas padora N2 5 «MccnenoBanne 31IeKTPUIECKOro OIS

13. | Pemrenwue 3a1a4 Ha TeMy «DJIEKTpUYECKas [IETIb M €€ COCTABHBIC YaCTH

14. | DOkcnepumenTtanbHas padbora N2 6 «lccnenoBanne 3IeKTPUIECKOTO TOKA.
["anpBaHMYECKUE AIEMEHTHI, aKKyMYJISTOPBD»

15. | Ilpaktuueckas padora N2 3 «/3roToBieHnE 37IEKTPOCKOIIA

16. | DxcnepumenTtanbHas pabora N2 7 «McciaemoBaHue SIEKTPUYECKON TSN

17. | Pemenue 3ama4 Ha Temy « Cuia Toka. AMIIEpMETp»

18. | Pemenue 3agau Ha TeMy «DJIEKTpUUYECKOE HaNlpsKeHUe. BoabTmeTp»

19. | Pemenue 3a1a4 Ha TeMY « DIEKTPHUECKOTO CONMPOTHBICHUE)

20. | Pemenne 3amau Ha TeMy «Onpe/eneHHe MapaMeTpoB IEKTPHUECKOH e
IIPU N10CIIE€A0BATEILHOM U MapaJIeIbHOM COSANHEHUH ITPOBOIHUKOB)

21. | Pemenue 3amau Ha Temy «PacueT pabOTBI U MOIITHOCTH TOKa»

22. | DxcnepuMenTaibHas padora N2 8 «lccnenoBanne KOIMYeCTBa TEIIOTH,
BBIJIETISIEMOE TPOBOHUKOM C TOKOM»

23. | IIpaktuueckas pabora N2 4 «VccnenoBaHue JaMIbl HAKAIUBAHUS

24. | DxcnepuMmenTanbHas padora N2 9 «KopoTkoe 3aMbIKaHKe H €ro
nocnencTBy. IlaBkue npeoxpaHuTean»

25. | Pemenne 3amau Ha TeMmy «Pacuer SIIEKTpO’HEPrHH, MOTPEOIIEMON

OBITOBBIMH 3JIEKTPOIIPHOOpaMu»




DJIeKTPOMArHUTHbIE siBJieHus (7 1)

26. | DxcnepuMmeHTanbHas padora N2 10 «MccnenoBanre MAarHUTHOTO TIOJIS
TOKa»
27. | DOxkcnepumMeHTtanbHas padota N2 11 «/leiicTBre MarHUTHOTO MOJS HA

IMPOBOAHUK C TOKOM »




28.

[IpakTnueckas padora N2 5 «MccnenoBanue npuHLIMNA IEHCTBUS JMHAMUKA 1 1
1 MUKpO(hOHA»

CaeroBbie siBjaeHus (10 1)

29. | Ilpaxtnueckas padora N2 6 «VccinenoBanue oTpaskeHHs CBeTa. 3aKOH 1 1
otpakenus. [Imockoe 3epkamo»

30. | OkcnepumentanbHas padora N2 12 «MccnenoBanue 3aKoHa MpeIoMICHUS 1 2
CBETa»

31. | Pemenue 3anau Ha Temy «Pacuet (hOKyCHOI'0O PacCTOSHUS JIUH3bI» 1

32. | Ilpaxrtuyeckas pabora Ne 7 «ITocTpoeHue n300paxeHnii, 1aBaeMbIX TOHKON 1 1
JIUH301»

33. | IIpakrugeckas padora N2 8 «OnTrueckue npubOphI B IPUPOIE». 1 1

HUTOI'O: 34 36

9. UndopManmoHHO - MeTOAUYECKOE 00ecreyeHne

1. BreypouHas nesTenbHOCTh MIKOTFHUKOB. MeTOMNYECKUT KOHCTPYKTOP: ITOCOOUE JIIst
yaurenst/ JI.B. I'puropeeB , [1.B. Cremanos. - M.: [Ipocsemenne, 2011. - 223 c. -. (CtangapTsr
BTOPOTO ITOKOJICHUS).

2. Bueypounasa pestenpHOCTh. [IpuMeEpHBIM TIIaH BHEYPOYHOM JEATENBHOCTH B
OCHOBHOM IIKOJIE:
nocooue g yaurens/. B.I1. Crenanos, JI.B. I'puropses - M.: [Ipocemenue, 2014. - 200 c. -.
(CranmapTbl BTOPOT'O TTIOKOJICHHS ).

3. PaGoune mporpammer. @usmka. 7-9 Kimaccel: y4eOHO-METOTUYECKOE MOCOOME/COCT.
E.H. Tuxonosa.-M.:/Ipoda, 2013.-398 c.
4, ®denepanpHBId  TOCYNapCTBEHHBIH  CTaHIApT o0mero oOpa3oBaHHWs  BTOPOTO

TTOKOJICHUS: JeATeNbHOCTHRIM Tonxoy [Tekct]: meroguueckue pekomenmanuu. B 3 4. Yacte 1/
C.B.Anannuesa; mox oomur. Pen. T.®.EcenkoBoii, B.B. 3apyounoii, aBt. Beryn. Ct. B.B. 3apyouna-
Viesguosck: YUIIKIIPO,

2010. - 84 .
5. 3anumMarenbHas ¢pusuka. [lepensman .M. - M. : Hayka, 1972.
6. Xouy 0bITh Kynmuouasim. Dnbmanckuii .W. - M. : PULL MK]I, 2002.
7. ®dusuka juisi yBredeHHbIX. Kubanbuenko A.S., Kubansuenko M.A- PocrtoB
H/1. . «Denukcey, 2005.
8. Kak crarp ydeHbIM. 3aHsATHS 1O (QHU3MKE A CTAPIIEKIACCHUKOB. A.B.

Xyropckuii, JI.H.
Xyropckwuii, U1.C. Macnos. -M.: 'moGyc, 2008.

0. OpoHTaNbHBIC JIA0OpaTOpHBIE 3aHATHS 1Mo ¢unke B 7-11 kimaccax
o0meoOpa3zoBaTenbHbIX yupexxaeHuit: Kuura mns yuurens./mox pen. B.A Bypasa, TI'.I'.
Hukudopoga. -M. : IIpocsemienue, 1996.

10. ®denepanbHbI TOCY1apCTBEHHBIN 00pa30BaTENbHbIN cTaHAAPT [ DIEKTPOHHBIH

pecypc]. -




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

11. Caiit MunucrepcTBa oOpazoBanusi u Hayku Poccuiickoii @eneparun//
oUIaIbHBIA CANT. -
Pexxum nocryna: http://munobpHayku.pd/

12. Mertonuueckas ciayx0a. M3natenscrBo « BUHOM. JlaGoparopusi 3HaHMI
[OnexTpoHHbIH

pecypc]. - Pexxum mocryma: http://metodist .1bz .ru/

13. Urposas nporpamma Ha aucke «Jlpakoia v 3aHUMaTenbHas GU3NKa»
[Dnexrponnsit pecype]. - Pexxum mocryma: http:// www.media 2000.ru//

14. PasBuBaromye 37€KTPOHHBIE UTPBI «Y MHUKHU - U3y4aeM ILIIAaHETY)
[Dnexrponnsiit pecype]. - Pexxum mocryma: http:// www.russobit-m.ru//

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

16.  AusroputMmsl penieHus 3aaa4 o ¢pusuke: festivai.lseptember.ru/articles/310656

17. dopMupoBaHHE YMEHHUH yJaluxcsi — pemars GU3NUecKue 3aJauu:
revolution. allbest. ru/physics/00008858 O. html
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