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[losscHUTEeJNIEHaASE BanmMcka

HanpasneHHOCTH TporpamMMsl - mudpoBast J1abopaTopHsL.
YpoBeHb porpamMMmsbl - 0a30BBIi.

Bospact obyuatonuxcs: ot 14 et 1o 16 ner.

Cpok peanuzanuu nporpammsl: 1 roa, 70 yaca.

Pabouast mporpamma 3aHATHH BHEYpOUYHOH JesTeNbHOCTH HO ¢usuke «Pu3nka B 3ampadax»
IpeHa3Ha4YeHa I OpraHu3aliy BHEYpOUHOH JiesiTenbHOCTH oOyuatomuxcs 7-9 knmaccoB MAOY

«Ex»-Iakupckas COLL».
Peanu3zanus nporpaMmMsl o0ecniednBaeTcss HOPMATHBHBIMH JOKYMEHTAMM:

1. ®deaepanbHbiil 3akoH OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBannu B
Poccutickoii @eaepanmm» (¢ u3M. 1 J1011., BeTyIl. B cuiny ¢ 01.09.2020).

2. ITacnopt HanmoHanbHOrO NpoekTa «O6pazoBanue» (yTB. npesuanymom Coseta npu Ilpesunenre
P® mo cTparernyeckoMy pa3BUTHIO U HAITMOHAIBHBIM ITPOEKTaM, MpOTokol oT 24.12.2018 Ne
16).

3. locynapctBennass mnporpamma Poccuiickoii ®@epepanmu  «PazButne oOpazoBaHus»  (yTB.
ITocranoBnenuem IlpaBurensctBa PD ot 26.12.2017 Ne 1642 (pex. ot 22.02.2021) «OO6 yTBepKIeHUU
rocynapcTBeHHOi nporpamMmbl Poccuiickoit deneparnn «Pa3sutre oOpa3oBaHus».

4.  Ilpodeccuonanbubiii cranaapt «llemaror (memarormueckass JesSTENBHOCTb B JIOIIKOJIBHOM,
HAa4YaJIbHOM O0O0IIeM, OCHOBHOM oOOIIeM, cpemHeM oOIieM oOpa3oBaHWM), (BOCIIMTATENb, YYUTENb)» (peld. OT
16.06.2019) (Ilpuka3 MunuctepcTBa Tpyaa M commanbHOW 3amuThl PO ot 18 oxTsa6ps 2013 r. Ne 544H, ¢
U3MEHEHUSIMU, BHECEHHBIMU ITpUKa30M MuHucrepersa Tpyna u conzamursl POor 25.12.2014 Ne 11155 1
075.08.2016 r. Ne 422n).

5. MeTtoaudeckne peKOMEHAAUU 10 CO3JaHUI0 U (YHKIIMOHUPOBAHUIO B 00IIC00pa30BaTEIbHBIX
OpraHU3alMsAX, PacIOJIOKEHHBIX B CEJIbCKOW MECTHOCTH U MAJIbIX F'OPOAAX, LIEHTPOB 00pa30BaHMs €CTECTBEHHO-
HAy4YHOU U TEXHOJOrMueckoi HanpasieHHocTel («Touka poctay) (Y TBepkaeHbI pacniopsikeHrneM MuHucTepcTBa
npocernienust Poccuiickoit eneparuu ot 12 ssuBaps 2021 r. NeP-6).

6.  Meronuueckue peKOMEHIAIMH 10 CO3JaHUIO U (PYHKIIMOHUPOBAHUIO IETCKUX TEXHONAPKOB

«KBanropuym» Ha 0aze o0mieoOpa3oBaTeNbHBIX OpraHu3anyii (yTB. pacnopspkeHHeM MHHHUCTEpPCTBa
npocenienust Poccuiickoit deneparuu ot 12.01.2021 Ne P-4).

BHeypouHas 1e4TenbHOCTb SBISETCS COCTAaBHOM 4acThIO 00pa30BaTENbHOIO MpoLecca U OHOM u3 Gpopm
opraHuzanuu cBoOOAHOTO BpemeHH oOydatomuxcs. B pamkax peammzanuun O@T'OC OOO BHeypouHas
JesITebHOCTh - 3TO 00pa3oBaTeNbHAs NEATEIBHOCTh, OCYIIECTBiIsAeMas B (opMax, OTIMYHBIX OT YPOUHOM
cHCTeMbl 00y4€EHUs, ¥ HAaIlpaBJICHHAs HAa JOCTHKEHHE TNIaHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHbBIX
IpOrpaMM OCHOBHOTO o0Iero ooOpa3zoBaHus. Peanmuzanms paOoueil mporpamMmbl 3aHATHH BHEYPOYHOI
nesTenbHOCTH 10  (usuke «OKCHepuMeHTanbHas (u3Mka W pelmeHue 3agad»  CHOCOOCTBYET
OOIIENHTEIIIEKTYaTbHOMY HAIIPABICHHUIO PA3BUTHUIO JINYHOCTH O0YJAIOIINXCS 8-X KIIaCCOB.

dusnyeckoe 00pa3oBaHUE B CUCTEME OOIIETO M CPEeAHEro 00pa30BaHuUs 3aHUMAET OJHO U3 BEIyIIUX MECT.
SIBnsisAch PyHAAMEHTOM HayYHOI'O MUPOIIOHMMAaHUs, OHO CIIOCOOCTBYET (POPMUPOBAHUIO 3HAHUH 00 OCHOBHBIX
METOJIaX Hay4yHOTr'0 IMO3HAaHUS OKPYKAIOIIEro MUpPa, (PyHIaMEHTAIbHBIX HAyYHBIX TEOPUH U 3aKOHOMEPHOCTEH,
bopMHpYeT y yJalIuxcsl yMEHHUS UCCIEN0BATh U OOBSCHATH SIBICHUS MPUPOIBI M TEXHUKH.

Kak mkonbHbIi ipeaMeT, pu3uka 0051a1aeT OrpOMHBIM T'YMaHUTAPHBIM MTOTEHIIMAIOM, OHA
aKTMBHO (OPMUpPYET MHTEIUIEKTyallbHblE M MHPOBO33pEHYECKHe KadecTBa JuuHOCTH. Juddepenumanus
IperonaraeT Takylo OpraHu3aluio Ipouecca 00y4eHus, KOTopasi y4UThIBaeT MHIUBHyaJIbHbIE OCOOCHHOCTH
YUaIIUXCsl, UX CHOCOOHOCTH M MHTEPECHI, TMYHOCTHBIN ONbIT. [nddepenimanus o0yueHns GU3UKe Mo3BOJISIET,



C OJTHOM CTOPOHBI, 00ecreynTh 0a30BYIO MMOATOTOBKY, C APYTOH - YIOBJIETBOPUTH MOTPEOHOCTH KaX/10r0, KTO
IPOSIBJIIET UHTEPEC U CIIOCOOHOCTH K IPEAMETY M BBIXOJUT 32 PAMKHU M3y4eHHUsl (PU3UKHU B HIKOJIBLHOM Kypce.

2. ean kypca

Omnupasicb Ha MHIUBHIYaJbHBIE O0pa30BaTEIbHBIE 3alpPOChl U CIHOCOOHOCTH KaXKIAOro peOeHKa Mpu
peanu3alyy MporpaMMbl BHEYPOUHOH JIEeATeNbHOCTH 10 (u3nke « «Pu3nka B 3ajadax) , MOXKHO JOCTHYD
OCHOBHOH HeJu - Ppa3BUTh Yy O0y4YalIIUXCA CTPeMJUIeHHe K JajibHeilleMy caMooONpe/ieseHulo,
HHTEJVIEKTYAIbHOI, HAYYHO! U NPAKTHYEeCKOH CaMOCTOATeIbHOCTH, N03HABATEbHOIl AKTUBHOCTH.

JlaHHast mporpaMMa Mo3BOJIsIET 00YUYaIOIIUMCS 03HAKOMUTBCS C METOJIMKOW OpraHU3aluy U NPOBeIEeHHS
9KCIEPUMEHTAIbHO-UCCIIEI0BATENbCKON JEATEIbHOCTH B COBPEMEHHOM Y4eOHOM Iporecce 1o (u3HKe,
03HAKOMHTBHCS CO MHOTMMH MHTEPECHBIMHU BOTPOCaMU (DU3MKU HA JaHHOM 3Tare 0Oy4YeHHs!, BEIXOIAIIMMU 3a
paMK{ IIKOJIBHOM HpPOTrpamMMbl, PACIIMPUTh LEJIOCTHOE INPEJACTABIECHUE O TNpodjIeMe TaHHOW HayKH.
OKcIepuMeHTalbHas JesTeNbHOCTh OyJeT CIOCOOCTBOBATh PAa3BUTHIO MBICIMTENBHBIX Onepauuil U olreMy
MHTEJUIEKTYaIbHOMY Pa3BUTHIO.

He MeHnee BaXHbIM (DaKTOPOM peanu3aly JaHHOW INPOrpaMMbl SIBISETCS CTPEMIICHHE pa3BUTh Y
yUalluXcs YMEHHE CaMOCTOSTENFHO paldoTaTh, IyMaTh, OSKCIIEPUMEHTHPOBATh B YCJIOBUSX IIKOJBHON
nabopaTopuu, a TaKKe COBEPIICHCTBOBATh HABBIKM aPTyMEHTAIIMH COOCTBEHHOH MO3HIIMU IO ONPeIeIEHHBIM
Bonpocam. CojepkaHue IPOrpaMMbl COOTBETCTBYET I103HABATEIBHBIM BO3MOYKHOCTSIM ILIKOJBHUKOB U
IPEJOCTaBIsAeT UM BO3MOXHOCTh paboOTaTh Ha YpPOBHE IOBBILICHHBIX TpeOOBaHMHM, pa3BHUBas Yy4eOHYIO
MotuBammioo. Conep)kaHue 3aHATHA BHEYPOUYHOW JEATEIHHOCTH IMPEACTaBiIseT co0Oil BBEACHHE B MHP
SKCIEPUMEHTAIbHON (U3UKHU, B KOTOPOM YyYalMecs CTaHyT HCCIENOBATeIMA M HAaydaTbCs IO3HABaTh
OKpY’KaloIlUi MX MHUP, TO €CTh OCBOSAT OCHOBHBIE METOJbl HAYy4YHOTO IMO3HaHMA. B ycrnoBusAX peannzanuu
o0pazoBaTeabHOH TPOrpaMMbl HIMPOKO MCIIOIB3YIOTCA METO/IbI yU€OHOT0, HCCIIeI0BATENbCKOT0, IPOOIEMHOTO
JKcnepuMeHTa. PeOEHOK B mpolecce NMO3HaHUs, MpUOOpeTas 4yBCTBEHHBINH ((EHOMEHOJIOTHYECKUI) OIIBIT,
NepeKUBACT MOJyYSHHBIE OLIYIICHUS U BIICYATICHUS. DT MEePEeKUBAHUS TPOOYKAAIOT M MOOYKAAIOT MPOLIECC
mpinuieHus. Crenpduyeckass (GopMa OpraHM3alM IO3BOJSET YYalIUMCS O3HAKOMHUTBCS CO MHOTHUMH
MHTEPECHBIMH BOIIPOCaMU (PU3UKHU Ha JAHHOM 3Tare 00y4eHus!, BBIXOASIIMMH 38 paMKHU HIKOJIbHOM porpaMmsl,
pacuIMpuTh IEJI0OCTHOE IpeJCcTaBleHHe O mpolieMe NaHHOM Hayku. [leTw momydaroT npodeccruoHalbHbIe
HaBBIKH, KOTOpBIE CIIOCOOCTBYIOT JAajbHEHIIEH COIMaTbHON aanTaliy B O0IIECTBe.

I[envto nporpaMMBbl 3aHATHII BHEYPOUHOU IESTENBHOCTU MO (QHU3HKE «DKCHEpUMEHTANbHAs (H3HKa U
pelIeHne 3a7au», Ul yJaluxcs 8-X KJIacCOB SIBJISIOTCS:

. pa3BUTHE Yy Y4YalIUXCsl II03HABATENIbHBIX HHTEPECOB, HWHTEUIEKTYalbHbIX M TBOPUYECKUX

CIIOCOOHOCTEH B ITpoIecce pelleH sl IPAKTUYECKUX 3a]]ad U CaMOCTOSITENIbHOTO IPHOOPETEHNS HOBBIX 3HAHUIA;

. ¢dbopMHUpOBaHHE M DPA3BUTUE Yy YYALIUXCS KIIIOYEBBIX KOMIIETEHIMH: y4eOHO-I03HaBaTEIbHBIX,
MHPOPMALMOHHO-KOMMYHHUKATUBHBIX, COLMAIBHBIX, M KaK CJIEJCTBHE KOMIICTCHUUH JHYHOCTHOTO
CaMOCOBEPIICHCTBOBAHUS;

. ¢dbopMHUpoBaHUE TPEIMETHBIX M METAalpeJIMEeTHBIX pEe3yJbTaTOB OOY4YEeHHs, YHUBEPCAIbHBIX
y4eOHBIX IEHCTBUII;

. BOCIHTAHUE TBOPUECKOI INYHOCTH, CIIOCOOHOI K OCBOCHHIO ITEPEIOBBIX TEXHOJIOTHI U CO3JJAHUIO CBOMX

COOCTBEHHBIX pa3pabOTOK, K BEIIBIKCHUIO HOBBIX UEH U TIPOEKTOB,
. peanu3anys AeITeILHOCTHOTO MOAX0/1a K MPEIMETHOMY OOYUEHHIO Ha 3aHATHIX BHEYPOUHOH
NEeSITeTFHOCTH 110 (pU3UKE.

OCOOEHHOCTHIO BHEYPOUHOH AESITETHHOCTH MO (U3HUKE B pPaMKaX KPY>KKOBOW pabOTHI SABJISETCS TO, YTO OHA
HalpaBJieHa Ha JOCTIKeHNE 00yJalOMUMHUCS B OOJBIICH CTENIEHH JINYHOCTHBIX U METANPEIMETHBIX PE3yJIbTaToB.



3. 3agayu Kypca
s peanuzaiyu Lenei Kypca TpeOyeTcsl pellieHHe KOHKPETHBIX NMpakTU4ecKux 3aaad. OCHOBHbBIC 3a7adu
BHEYPOUYHOMU AESITETHHOCTH 10 (PH3UKH:

. BBISIBICHHE MHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTEH, BO3MOKHOCTEH ydaliuxcs K pa3auyHbIM BUIAM
NeSITeNTbHOCTH;
. (hopMHpOBaHHE MPEICTABICHUS O SBICHUSIX U 3aKOHAX OKPY’KAIOIIEr0 MUPA, C KOTOPBIMHU IIKOJIBHUKU

CTAJIKUBAIOTCA B HOBCGILHGBHOI‘/'I KHU3HU,

. (hopMHpOBaHHE NPEACTABICHHUS O HAYYHOM METOJIE TO3HAHUS;

. pa3BUTHE UHTEPECa K UCCIIEN0BATENbCKON e TEIbHOCTH;

. Pa3BUTHE OMbBITa TBOPUECKON IESTETHLHOCTH, TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE HaBBIKOB OPraHU3aLMU HAYYHOTO TPYAa, pabO0Thl CO CIIOBAPSIMU M SHUMKIIONEAUSIMH;

. CO3JIaHHE YCTIOBUH AJISl pealn3aliil BO BHEYPOUHOE BpeMs MPHOOPETEHHBIX YHHBEPCATIbHBIX yUEOHBIX

JICHCTBUI B YPOUHOE BPEMSI;

. pasBUTHE ONbITa He(OPMATBHOTO OOIIEHHS, B3aUMOJCHCTBUL, COTPYJHUYECTBA; [ paciupeHne paMoK

OOILIEHUSI C COLIMYMOM,;

. (hopMHpOBaHIE HABBIKOB ITOCTPOCHUS (PU3NIECKUX MOJICNEH 1 OTIpeIelIeHHs TPaHUI] KX IPUMEHUMOCTH;

. COBEpIICHCTBOBAaHWE yYMEHHH NPHUMEHATh 3HAHUS MO (U3HMKE JUIS OOBSCHEHHS SBICHUI HPUPOIHI,
CBOICTB BeLIECTBA, PEIICHHs (HU3MYECKUX 3334, CAMOCTOSTEIHHOTO MPHOOPETEHUSI M OLIEHKH HOBOW MH(opMamuu
(bU3HYECKOTO CoNlep KaHHs, NCTIOIL30BAHHS COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOIOTHIA;

. WCTIOJIb30BaHKE MPUOOPETEHHBIX 3HAHUN M YMEHHH JIJISl PELICHHUS IPaKTHYECKUX, )KU3HEHHBIX
3aj1a4;

. BKJIIOUYCHHE YyYallUXCsi B  Pa3sHOOOPAa3HYI0 JIATEIBHOCTH: TEOPETHUECKYIO, IPAKTHYECKYIO,
aHAINTHYIECKYIO, TIOUCKOBYIO;

. BBIpa00OTKa THOKUX YMEHUH MIEPEHOCUTH 3HAHHS M HABBIKU Ha HOBBIE ()OPMBI yueOHOM PabOTHI;

. pa3BHTHE COOOPA3UTEIFHOCTH U OBICTPOTHI PEAKIIUH MPHU PEIICHUH HOBBIX PA3INYHBIX (PH3HIECKUX
3a/1a4, CBSA3aHHBIX C MPAKTUYECKOM AESTETBHOCTHIO.

4. Metoanbl o0yuenusi 4 GopMbl OPraHM3anMHU AeATEJbHOCTH 00y4al0IMXCS

Peanmzanust mporpaMMbl BHEYPOUHOH esiTenbHOCTH «PH3KKa B 3a7a4ax M AKCIIEPUMEHTAx» IpeIoiaraet
MHIVBHAYAJIbHYIO W TPYNIOBYIO pPabOTy 0Oy4aromuxcs, IUIAHUPOBAaHWE W TIPOBEICHHE HCCIIE0BATEIbCKOTO
IKCIIEPUMEHTA, CAMOCTOSATEIBHBIN COOpP JaHHBIX JUIS PEIICHUS MPAKTHYECKUX 3a/1a4, aHAIN3 U OIIEHKY ITOJTy4eHHBIX
pe3yNIbTaTOB, M3TOTOBICHHE MocoOMid u Moxeneil. IlporpamMma mpemycmarpuBaeT HE TOJBKO OOydarolue H
pa3BUBAIOILME 1IETH, €€ peann3alys cnocoOCTByeT

BOCIIUTaHUIO TBOPUECKOM JINYHOCTU C aKTUBHOM JKU3HEHHOH Mo3unueil. BEICOKHX pe3ynbTaTOB MOTYT IOCTUYb
B JIAHHOM CIJIy4ae HE TOJIBKO YYEHUKU C XOPOUIEH IIKOJBHOW yCIIEBaeMOCTHIO, HO M BCE IENICYCTPEMIIEHHBIE
aKTUBHBIC pe0ATa, yKe CIeNaBIIne CBOM MPOoeCCHOHANTBHBIN BHIOOD.

5. Ilnanupyembie pe3yJjbTAThI

JlocTmkeHne MIaHuPyeMbIX pPe3yIbTaTOB B OCHOBHOM IITKOJIE IPOUCXOIUT B KOMILIEKCE UCIIOIB30BaHUS
YEeTHIPEX MEKIUCIUILUTUHAPHBIX Y4eOHBIX Tporpamm («@opMHupoBaHHE YHUBEPCATBHBIX YUeOHBIX TIEHCTBUIN,
«PopmupoBanue MKT-komnereHTHOCTH 00y4aromuxcs», « OCHOBBI y4eOHO- HCCIIeI0BATENbCKOM 1 TPOSKTHOU
TesITebHOCTHY, «OCHOBBI CMBICIOBOTO YTEHHSI M pabOTHI C TEKCTOM») M YYEOHBIX IMPOrpamMM IO BCEM



npeameram, B ToM uyuciae 1o ¢usuke. Ilocine wu3ydeHus mnporpaMmbl BHEYPOUHOM J€STEIBHOCTU
«DKcIepruMeHTaTbHasl (PU3UKA U PELICHUE 3a/1a9» 00yUYaroInecs:

. CHCTEMATHU3UPYIOT TCOPETUUECKUE 3HAHKS ¥ YMCHHS 110 PEIICHUIO CTAHIAPTHBIX, HECTaHIaPTHBIX,
TCXHUYCCKUX U OJIMMIIMAIHBIX 3a1a4 Pa3JIMYHbIMU ME€TOAAMU;

. BbIpa0OTAIOT MHUBH Iy aIbHbIN CTHIIb pellieHUs (U3NUECKUX 3a/1a4;

. COBEPIICHCTBYIOT YMEHHS Ha TMPAKTHKE I0JIb30BAThCS MPUOOpaMH, MPOBOAMTH H3MEPEHUS
(1)I/IBI/II'ICCKI/IX BCIIMYUH (OHpeI[eJ'IHTB LHCHY [JCJICHUA, CHHUMATbhb IIOKa3aHWs, CO6J'IIOI[aTB IpaBujia TCXHUKHU
0€30MaCHOCTH);

. Hay4aTcs M0JIb30BaThCs IPUOOPAMHU, C KOTOPBIMHU HE CTAJIKUBAIOTCS HA YPOKax (PU3UKU B OCHOBHOM
IKOJIE;

. pa3palboTaroT U CKOHCTPYHPYIOT NMPHOOPHI M MOJAETH JUIs TMOCHeAyromeld paboTel B KaOMHETE
(bu3nKH.

. COBEPILICHCTBYIOT HABBIKU MMCHbMEHHON M YCTHOH PEeUH B MPOLIECCE HAMCAHUS UCCIIE0BATELCKUX
paboT, MHCTPYKIMH K BBHIMIOJIHEHHBIM MOJENSAM MU MpHOOpaM, NpH BBICTYIUICHHAX HAa HAYYHO - MPAKTHYECKHX
KOH(EPEHIUAX PA3IUIHBIX YPOBHEH.

. OTIpENIEeIIAT NalbHelIee HapaBIeHNe Pa3BUTHSI CBOMX CIIOCOOHOCTEH, chepy HaydyHBIX HHTEPECOB,
OTIPENENATCS ¢ BBIOOPOM JajbHEHIIEro 0Opa3oBaTENbHOTO MaplipyTa, NanbHeimero npopuis oOydeHHs B
CTaplIeH LIKOJIE.

Ilpeomemmuvimu pe3ynvsmamamu porpaMMbl BHEYPOUHOH JESITEIIbHOCTH SIBISIOTCSA:

l. yMeHHe NOJb30BATHCS METOAaMH HAYYHOTO MO3HAHUS, MPOBOANUTH HAOIIOACHUS, TNIAHUPOBATh U
IIPOBOJUTH SKCIIEPUMEHTHI, 00pabaThIBaTh pe3yJIbTaThl H3MEPEHUIL;

2.  HayuyuTbCsi IIOJB30BATHCS M3MEPUTEIbHBIMU IpUOOpaMu (BEChl, JUHAMOMETpP, TEPMOMETP),
coOHMpaTh HECIIOKHBIE SKCIIEPUMEHTAIBHBIC YCTAHOBKH JJIS IPOBEACHMUS IPOCTEHIIINX OIIBITOB;

3.  pa3BUTHE DJJIEMEHTOB TEOPETUYECKOTO MBIIUICHHS Ha OCHOBE (OPMHUpPOBAHUS YMEHUUN
YCTaHaBJIMBATb (baKTBI, BBIACIATH I'JIaBHOC B HM3Yy4Ya€MOM SBJICHHUU, BBISABJIATHL NPUYUMHHOCICIACTBECHHLIC CBA3U
MEX/y BEJIMUNHAMH, KOTOPBIE €T0 XapaKTepU3yIOT, BBIABUIaTh THIIOTE3b], (HOPMYIHPOBATH BHIBOJIBI,

4.  pa3BUTHE KOMMYHHKAaTUBHBIX YMEHHI: TOKIAABIBAT O Pe3yJIbTaTaX dKCIIEPUMEHTa, KPATKO U TOUHO
OTBEYaTh Ha BOIIPOCHI, HCIIOIB30BATh CIPABOYHYIO JINTEPATYpPy U APYTHe UCTOUHUKH HH(OPMAIIHH.

Memanpedmemmnvimu pe3ynbmamamu NporpaMMbl BHEYPOUHOH JeSITETBHOCTHU SBIISIOTCS:

1.  oBIaJeHME HABBIKAMU CAMOCTOSITEIBHOTO MPUOOPETEHHsS HOBBIX 3HAHWM, OpraHU3alMH y4eOHOMH
JesITeIbHOCTH, TIOCTAHOBKY LIeJIeH, TUIAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKU Pe3yJIbTaTOB CBOCH JEsTEIbHOCTH,
YMEHMSIMHU IIPEABUIETH BO3MOXKHBIE PE3YJIbTAThl CBOUX JIECHCTBUM;

2.  mpuoOpeTeHHEe OIbITa CaMOCTOSTENBHOIO IIOMCKAa aHaium3a H oTOopa wuHpopMamuu c
WCTIONIb30BaHHEM PA3IMYHbIX HCTOYHUKOB M HOBBIX HH(POPMALMOHHBIX TEXHOJOTUH ISl  pPELICHUs
OKCIICPUMCHTAJIbHBIX 3a/1a4;

3.  ¢opmupoBaHHE yMEHUH pabOTaTh B TPYIIE C BBHIMOJHEHHEM Ppa3IHMYHBIX COLMAIBHBIX POJIEH,
MPEJCTABIIATh M OTCTAaUBATh CBOU B3IVISAABI M YOSXKICHHS, BECTU JAUCKYCCHIO;

4. OBJIaJICHUE DKCIIEPUMEHTAILHBIMA METOIaMU PELICHUS 3a1a4.

Juunocmuvimu pe3yirpnumamu NporpaMMbl BHEYPOUHOH N€ATEIBHOCTH ABIISAIOTCA:

1. c(OpMUPOBAHHOCTH [T03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHbBIX U TBOPUECKUX CIIOCOOHOCTEN
y4almxcs;

2. CaMOCTOSITEIILHOCTh B IPHOOPETEHNN HOBBIX 3HAHUH U MIPAKTUYECKUX YMEHUH;



3. npuoOpeTeHre yMEHUsl CTaBUTh Iepes] co00il mo3HaBaTeIbHbIE LIEIH, BBIIBUTATh THIIOTE3bI,
JI0Ka3bIBaTh COOCTBEHHYIO TOUKY 3PEHHUS;

4, HpI/IO6p€TCHI/I€ IIOJIOXKHUTCIJIIbHOI'O OMOLMOHAJIBHOI'O OTHOIICHUA K Opr>K3.IOH.I€I>i npupoac u CaMomMy
cebOe KaK 4acTH IIPpUPOABI.

6. Crnoco0bI OLIeHKH YPOBHSA IOCTHKEHUSI 00YYAIOIUXCS

KauecTBO 0rOTOBIEHHOCTH y4allIUXCsl OIPEeNIAeTCsl KadeCTBOM BBIIIOJTHEHHBIX UMU paboT. Kputepuem
OLEHKM B [JaHHOM Cllyyae SBJISIETCSl CTENEHb OBJIAJCHUS HaBbIKAMH pabOThl, CaMOCTOATEIBHOCTb U
3aKOHUYEHHOCTh DPa0OTHI, THIATEIBHOCTb 3KCIIEPUMEHTA, HAyYHOCTh IPEUIaraéMoro peleHus MpoOJIeMBl,
BHEIIHWI BUJ W KadyecTBO paboOThl mpubOpa WM MOJENH, COOTBETCTBHUE HCCIEIOBATEIBCKONW pPabOTHI
TpeOyeMbIM HOpMaM U IpaBuiIaM 0(pOpMIICHHS.

[TooupurensHoit GOpMONH OLEHKM TpyJa ydyalluxXcsl SBJSETCS NEMOHCTpalMs padoT, BBINOIHEHHBIX
YUYalMMUCS U BBICTYIUICHHE C pe3yJIbTaTaMH MCCIENIO0BAHUN Mepes pa3IMYHbIMU ayAUTOpUSAMH (B Kiacce, B
CTapIIUX ¥ MJIAJIINX KJaccaxX, yUYUTeIsIMHU, IearoraMy J0MOIHUTEIFHOIO 00pa30BaHusl) BHYTpU
LLIKOJIB.

PaboTta ¢ yueOHBIM MaTepHaJOM pa3HOOOpa3HbIX (OPM JaeT BO3MOXKHOCTb KaKJIOMY HX Yydalluxcs
IPOSIBUTH CBOM CHOCOOHOCTH (B 0OJACTH CHUCTEMAaTH3allMd TEOPETUYECKUX 3HaHUM, B 00JacTH pelieHHs
CTaHAAPTHBIX 33]1a4, B 00JIaCTH pellIeHNUs HECTaHJapTHBIX 33134, B 00JIaCTH HCCIIeI0BATENbCKOM pabOTHI U T.1.).
Curtyanuu ycnexa, Co3Jarolye MoJ0KUTEIbHYI0 MOTHBALMIO K JE€ATEIbHOCTH, SIBISIOTCA BaXXHBIM (DaKTOpPOM
Pa3BUTHUS TBOPUYECKUX U ITO3HABATEIbHBIX CIIOCOOHOCTEH ydaruxcs.

7. Cojaep:xanue nporpamMmsl

Cooeporcanue uzyuaemozo Kypca 6 7-9 knaccax

1. TenioBble siBJieHus (14 1)

TemnnoBoe asuxenue. Tepmomerp. CBs3p TeMIepaTyphbl Tella CO CKOPOCTBIO JIBIDKCHUS €T0 MOJIEKYIIL.
BayTpennsiss sHeprus. JIBa cmoco0a W3MEHEHHsI BHYTPEHHEHW OSHEpruu: padbora W Teruionepenava. Bumbl
TeTIonepe1avu.

KonuyecTBo TerinoTel. Y ienbHas TEIIOEMKOCTh BELIECTBA. Y IeJibHAs TEIUIOTA CrOpaHusl TOIUIMBA. 3aKOH

COXpPaHEHUS PHEPTUN B MEXaHUYECKHUX U TEIJIOBBIX MPOIECcCax.

2. HN3meHeHMe arperaTHbIX cocTosinuii BemgecTna (10 )

[InaBnenue u oTBepAeBaHue Tei. Temneparypa IiaBieHus. Y AelbHas TeIIoTa IIaBIeHus.

Ucnapenue n koraencanus. OTHOCUTENbHAS BIKHOCTh BO3AyXa U ee u3Mepenue. [lcuxpomerp.

Kunenue. Temneparypa kuneHusi. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUs. Y IeTbHas TEIUIoTa
napooOpa3oBaHHs.

OObsiCHeHNE N3MEHEHUH arperaTHbIX COCTOSHUI BEIIECTBA HA OCHOBE MOJICKYJIIPHO-KHHETHICCKHUX
IIPEICTaBICHUN.

[TpeoOpa3zoBaHus S3HEPTHUN B TEIUIOBBIX MallliHaX. J[BUraTellb BHyTpeHHeTo cropanus. [lapoBas TypOuHa.
XonoAuIbHUK. DKOJIOTHYECKUE MTPOOIEMbl HCTIOIH30BAHUS TEIUIOBBIX MAIWH.

3. JekTpuyeckue sipjenus (29 4)

Onextpuszanus Ten. [[Ba pona snexkTpuueckux 3apsaoB. [IpoBOAHUKH, AUANIEKTPUKH U MOTYIPOBOIHUKH.
B3aumoseiicTBre 3apsKSHHBIX Tell. DIIEKTPUIECKOE T0JIe. 3aKOH COXPAHEHUS SJISKTPHUECKOTO 3aps/ia.

JMCKPETHOCTD AJIEKTPUIECKOTO 3apsiaa. DnekTpoH. CTpoeHue aToMOB.



Onexrpuyeckuil TOK. ['apBaHUYECKHE 2IEMEHTBI. AKKYMYJISATOPBI. DIEKTPUYECKAs LEMb. DJIEKTPUUIECKUM
TOK B Merayulax. Hocurenn ayeKTpudecKux 3apsoB B IOJYNPOBOAHMKAX, ra3aXx M pacTBOPax JJIEKTPOIUTOB.
[TomynpoBoaHuKOBbIe IpUOOpPHL. CHita Toka. AMIEpMETp.

OJeKTpUYeCcKoe HanpsokeHue. BoasTmerp.

DNEKTPUYECKOE COMPOTUBIICHUE.

3axoH OMa Ji1s y4acTKa 3MeKTPUIECKON LEH.

VY nensHoe conporunenue. Peocratel. IlocnenoBaTenbHOE U MapauieNbHOE COEAUHEHUS IPOBOJHUKOB.

Pabota u moutHoCcTh TOKa. KosnyecTBO TEMI0THI, BBIAEIAEMOE TPOBOAHUKOM C TOKOM. CUEeTUHK

3JIEKTpUYECKOH 3Hepruu. Jlamna HakanuBaHus. DJIeKTpoHarpeBareibHble Npubopsl. PacdeT anekTposHepruu,
notpebIsieMoii ObITOBBIMU d51eKTporipudopamu. KopoTkoe 3ambikanue. [TnaBkue npegoxpaHuTeny.

4. JDeKTpOMArHuTHbIE ABJeHus (7 1)

MarHuTHoe 1ojie TOKa. DJIEKTPOMAarHuThl U WX NpuMeHeHue. [locTossHHble MarHuThl. MarHuTHoe Mose
3emin. JleficTBHe MarHUTHOTO IOJIS HA IIPOBOJAHUK C TOKOM. DJIEKTpOABUraTesb. JJuHAMUK U MUKPO(OH.

5. CgetoBbie siBiaenns (10 4)

Ucrounuku ceera. [IpsimoninHeliHOE pacipOCTpaHEHHUE CBETA.

Otpaxenus cBera. 3akoH oTpaxeHnus. [1nockoe 3epkaio.

IIpenomiienue cBera.

JIunza. @okycHOe paccTosiHue JTUH3EL. [TocTpoeHne n300paskeHnH, TaBaeMbIX TOHKOH JIMH30M.
Ontuyeckas cuia auH3bI. ['1a3 kak ontuyeckas cucrema. Onrudeckue npuoopsl.

8. Kanennapno-remarudeckoe mianupoanue (1 rog odyuenus)

Ne
3aHd TeMma 3aHATHA Koa-o | HIpaKkTuuec-
THA qacop | Kad padora
1. BBoanoe 3ansTHE. IHCTPYKTaX 110 TeXHUKE 0€3011aCHOCTH. 1
TemnoBble siBjaenus (14 1)
2. [TpakTrueckas pabora Ne 1 «lccrnenoBanue M3MEHEHHUSI CO BPEMEHEM 1 1
TEeMIEPaTypbl OCTHIBAIOLIECH BOIBIY.
3. Peuienne 3a1a4 Ha Temy «/3MeHeHHe BHYTPEHHEH SHEpTUH, paboTay. 1 1
4. Pemenue 3anau Ha TeMy «/I3MeHeHNe BHYTpEHHEN dHEPruy, 1 2
TEIUIoNepeIauay.
S. [IpakTnueckas padota Ne 2 «3yueHune BbIBETPUBAHMS BObI C TEUEHHEM 2 2
BPEMEHN»
6. OkcnepumenTtanbHas padorta Ne 1 «MccnenoBanue aMopdHBIX TED» 1 2
HN3meHeHMe arperaTHbIX cOCTOsIHUM BemecTBa (10 )
7. OkcnepumenTanpHas padora Ne 2 «MccnenoBanue TemnepaTypsl 1 1
JIaBJIEHUS] U OTBEPAECBAHUS»




8. OkcniepuMenTanbHas padota Ne 3 «lccnenoBanue BIaXKHOCTH BO3TYXa»

9. OkcnepumenTanbHas padora Ne 4 «3aBUCUMOCTD TeMIepaTyphl KUTICHUS OT
JaBJICHUS»

10. | Pemenue 3agau Ha TeMy «Y JefbHast TEIUIOTA MapO0OPa30BAHIS»

11. | Pemenue 3amau va Temy « KIIJ[ TenioBeIx nBuratesnei »

JduekTpuyeckue siBjaeHus (29 4)

12. | DkcnepumenTtanbHas padota Ne 5 «MccnenoBanue 31EKTPUIECKOTO OIS

13. | Perrenue 3a1a4 Ha TeMy «DJIEKTPHUYECKAS IIETh U €€ COCTABHBIC YaCTH»

14. | DkcnepumenTtanbHas padota Ne 6 «MccnenoBanue 3IEKTPUIECKOTO TOKA.
["anpBaHMYECKHE ANEMEHTBI, AKKYMYJIATOPbD)

15. | Ilpaktuyeckas padora Ne 3 «3roToBiieHHE 3JIEKTPOCKOTIa

16. | DxcnepumenTtanbHas padoTta Ne 7 «MccaemoBaHue FICKTPUISCKOM ST

17. | Pewenue 3ana4 Ha Temy « Cuia Toka. AMrnepMeTp»

18. | Pemenue 3anaq Ha TeMy «DIEKTpUUECKOE HalpsbkeHue. BoabTmeTpy

19. | Pewenue 3ana4 Ha TeMy « DIEKTPUUECKOTO COIIPOTUBIICHUE

20. | Pemenue 3amau Ha Temy «OrnpeneneHre NapaMeTpoB AEKTPUIECKON LEH
[IPU MOCIEA0BATEIbHOM U MapajljieIbHOM COEIMHEHUH ITPOBOIHUKOBY

21. | Pemenue 3a1a4 Ha Temy «Pacder paboOThl 1 MOLTHOCTH TOKa»

22. | DxcnepumenTanbHas pabora Ne 8 «lccrnenoBanue KoiuyecTBa TEIIOTHI,
BBIJIETIIEMOE IPOBOJIHUKOM C TOKOMY

23. | Ilpakruueckas padora Ne 4 «MccnenoBanue JaMIibl HAaKTUBAHHSDY

24. | DxcnepuMmenTanbHas padora N2 9 «kKopoTkoe 3aMbIKaHNE U €T0
nocneacTsud. [lnaBkue npegoxpanuTenny

25. | Pemenne 3amau Ha Temy «Pacder oaieKTposHEpruu, NOTpeOIsieMON

OBITOBBIMU 3JIEKTPOIIPUOOpAMI




DyieKTPOMArHUTHBIE ABJIeHus (7 4)

26. | DxcnepumenTaibHas padora Ne 10 «MccnemoBaHue MarHUTHOTO TTOJIS 1 1
TOKa»
27. | OkcnepumenTaibHas padota Ne 11 «/leficTBre MarHUTHOTO OJIS HA 1 2

IMIPOBOJAHUK C TOKOM »

28. | IpaxTtuueckas padora Ne 5 «McciaenoBanue NpuHINIA JSHCTBUS TUHAMHKA 1 1
U MHKPO(hOHA»

CgetoBble siBjenus (10 1)

29. | Ilpaktuueckas paborta Ne 6 «MccrneqoBanue oTpakeHHs CBETa. 3aKOH 1 1
oTpaxkeHus. Ilmockoe 3epkano»

30. | OkcnepuMenTtansHas pabora Ne 12 «MccnenoBanue 3akoHa TPEIOMIICHUS 1 2
CBETa»

31. | Pemenue 3anau Ha Temy «PacueT OKyCHOTO pacCTOSHUS JTUH3bD) 1

32. | Ipaxrugeckas pabora Ne 7 «IloctpoeHne u3obpaxeHuil, 1aBaeMbIX TOHKOH 1 1
JIUH30M»

33. | IlpakTtuueckas padora Ne 8 «OnTudeckue mpruOOphI B IPUPOICY. 1 1

HUTOIO: 34 36

9. UudopMannoHHO - MeTOAMYECKOE 00ecneyeHne

1.  BHeypouHas IesTENbHOCTH MIKOJIBHUKOB. METOJMUYECKUI KOHCTPYKTOp: mocoOue i yduTens/
JI.B. I'puropnes , [1.B. Crenanos. - M.: [Ipocsemenne, 2011. - 223 c. -. (CraraapThl BTOPOTO MOKOJICHUS).

2.  Baeypounas nestenbHOCTb. [IpuMepHBIi 1aH BHEYPOUHOM JESITETHHOCTH B OCHOBHOM IIKOJIE:
nocooue i yuutenst/. B.I1. Crenanos, /I.B. I'puropses - M.: [IpocBemienue, 2014. - 200 c. -.
(CtannmapTbl BTOPOTO MTOKOJICHUS).

3. Paboune nporpammsl. ®usuka. 7-9 knaccel: yauedbHo-MeToquueckoe nocobdue/coct. E.H. TuxoHnosa.-
M.:Ipoda, 2013.-398 c.
4.  OenepanbHbIi TOCYJAapCTBEHHBIH CTaHAapT oOmero oO0pa3oBaHMS BTOPOTO  IOKOJICHHMS:

JesTenbHOCTHBIN oaxo [Tekct]: MmeTonuueckue pexkomenganuu. B 3 4. Yacts 1/ C.B.Ananuyena; moz oour.
Pen. T.®.Ecenkosoii, B.B. 3apy6unoii, aBt. Bctyn. Cr. B.B. 3apyouna-Ynssnosck: YUIIKITPO,
2010. -84 .

5. 3anuMarenbHas ¢pusuka. [lepensman .M. - M. : Hayka, 1972.
6. Xouy 0Tk KymuOunasiM. Dnbmanckuii U.1. - M. : PULL MK/], 2002.
7. ®dwusuka s yBiedeHHbIX. Kubanpuenko A.S., Kubanpuenko U.A- Pocto H//I. : «DeHUKCY,
2005.
8. Kak ctarp yueHsIM. 3aHsaTus 10 Gu3KKe i cTapiekiaccHukoB. A.B. Xyrtopcekuii, JI.H.
Xytopckuii, .C. Macnos. -M.: ['no6yc, 2008.
9. ®ponTanpHbIC JJabopaTopHbIE 3aHATHS 10 (u3nke B 7-11 kimaccax oOrieo0pa3oBaTeIbHBIX

yupexnenuit: Kaura s yaurens./mon pen. B.A bypasa, I'.I'. Hukudopoga. -M. : [IpocBemenue, 1996.
10. ®derepalibHBIN TOCYIapCTBECHHBIN 00pa30BaTeIbHBIN CTaHIApT [ DJIEKTPOHHEBIH pecypc]. -
Pexxum noctyna: http://standart.edu/catalog.aspx?Catalog=227
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11. Caiitr MunHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanun// opUIHATLHBINA CAHT.

Pexxum nocryna: http://mMmunoOpHayku.pd/




12. Meronunueckas ciyxo6a. M3natensctBo « BUHOM. JIaboparopust 3HaHUiD [ DIeKTPOHHBIN



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

13. Urposas nporpamma Ha aucke «Jlpakoria u 3aHUMaTenbHas GU3nKa»
[DnexTpoHHBIN pecypce]. - Pexum poctyma: http:// www.media 2000.ru//

14. Pa3BuBaromye 31eKTPOHHbBIE UTPBI «Y MHUKHU - U3y4aeM ILIAHETY)
[DnexTpoHHbIN pecypc]. - Pexum gocryma: http:// www.russobit-m.ru//

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

16. ANTOpUTMBI penieHns 3amad 1o ¢dusuke:

festivai.lseptember.ru/articles/310656

17. dopMupOBaHHE YMEHUM yyamuxcs —penats GU3NUECcKue 3a1auu:
revolution. allbest. ru/physics/00008858 O. html
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