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1. Mecto Kypca B 06pa3oBaTeIbHOM Hpolecce.

BHeypouHas JesiTebHOCTD SIBJISIETCS] COCTABHOM YacThbi0 00pa3oBaTebHOTO MpoIlecca M OJAHON 13 (OpPM OpraHu3alui cBOOOJHOTO BpeMeHH oOydaromuxcs. B
pamkax peanuzanun @I'OC OOO BHeypoUHas AeATEeIHLHOCTh — 3TO 00pa3oBaTeNbHAs IEATENBHOCTD, OCYIIECTBIsIEMas B (hOpMax, OTIIMYHBIX OT YPOUHON CHCTEMBI
o0OyueHus, ¥ HallpaBJICHHAs HA JIOCTHKCHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS 00pa30BaTelIbHBIX MPOTPaMM OCHOBHOTO 00Iero oOpa3oBanus. Peanmuzarus
pabodeil mporpaMMmbl 3aHATHH BHEYPOUYHOH JEATENBHOCTH IO (u3uke «DusMka B 3amadax T IKCIEPUMEHTaX» CIIOCOOCTBYET OOIIEMHTEJUIEKTYAJIbLHOMY
HaIpPaBIEHUIO PA3BUTHIO JTMYHOCTH O0yYarOmMUXcs 8§ Kiiacca.

[Ipennaraemas mporpamMMa BHEYPOUHOU AESATEIHLHOCTH B 8 Kiacce paccumrtaHa Ha 1 roj oOydenus (1 yac B Hemento).— 35 yacos

dusndeckoe 00pa3o0BaHUE B CUCTEME OOIIEr0 U CPeIHEro 00pa30oBaHUs 3aHMMAET OJIHO M3 BEAYIIMX MECT. SBISISICh (YyHIAaMEHTOM HayYHOI'O MHPOIIOHUMAHHUS,
OHO CIIOCOOCTBYET (POPMHPOBAHHIO 3HAHWH 00 OCHOBHBIX METOJIaX HAyYHOTO TMO3HAHHMS OKPYKAMIMIEro Mupa, (yHIaMEHTAIBHBIX HAyYHBIX TEOpUH H
3aKOHOMEPHOCTEH, POPMHPYET Y yUalIuXcsl YMEHHUsSI UCCIIEIOBATh U OOBSCHSTH SBICHUS MPUPOJIBI U TEXHUKH.

MojepHu3anus COBpEMEHHOTO 00pa30oBaHUs OPHUEHTHpPOBaHA Ha (POPMUpPOBAHME Yy yYalUXCs JIMYHOCTHBIX KA4eCTB, COINMAIBLHO 3HAYMMBIX 3HAHWH,
OTBCYAKOIUX JTUHAMWUYHBIM U3MCHCHHUAM B COBPEMCHHOM O6I]1€CTB€. HeO6XOJII/IMO IMMOBEPHYTHCA K TUYHOCTH pe6eHKa, K €ro MHAUBUAYAJIbHOCTHU, JIMYHOCTHOMY



OTIBITY, CO3JaTh HAWIYYINWE YCIOBHS IS Pa3BUTHUS W MaKCHMaJdbHOW peallu3allid €ro CKIOHHOCTEH M CIIOCOOHOCTEH B HACTOAIIEM W OYAyIIEM.
['ymanm3anms, vHARBHIyanu3anys 1 auddepeHnnanus o0pa3oBaTeIbHOMN MOJIUTHKN CTAT CPEACTBAMH PEIICHHS TOCTABIICHHOH 3a/1a4H.

Kak mikonbHbBIN peaMeT, Gusrka 001ajacT OrpOMHBIM TYMaHUTAPHBIM TIOTEHIIMAJIOM, OHa aKTHBHO (DOPMUPYET UHTEIUICKTYaIbHBIC 1 MUPOBO33PCHYCCKHE
KauecTBa JTUYHOCTU. YUHUTETh IMPU 3TOM CTAHOBHUTCS OPTaHU3aTOPOM MO3HABATEIBHON JESATEIBHOCTU YUEHUKA, CTUMYIHUPYIONIUM HA4yajJoM B Pa3BUTUU JIMYHOCTH
KaXIO0TO MIKOJTBHHUKA.

Huddepennunanust mpeamnonaraeT TaKyl OpPraHH3alHI0 Ipolecca OOy4YeHHs, KOTOpas YYWTHIBAa€T HWHAWBUIAYaIbHBIE OCOOEHHOCTH YYaIluXcs, HX
CIIOCOOHOCTH M MHTEPECHI, TUYHOCTHBIN OmbIT. J(uddepennmanus odyuenus pusnke mo3BOJISIET, C OJTHON CTOPOHBI, 00SCIIEUUTh 0a30BYIO MOJTOTOBKY, C APYroi —
YAOBJIETBOPHUTH MOTPEOHOCTH KaXKIAOTO, KTO MPOSBISIET HHTEPEC U CIIOCOOHOCTH K MPEIMETY.

2. Heau kypca.

Onupasich Ha MHIUBUAYaAIbHBIE 00Pa30BaTEeNbHbIC 3aIIPOCHI U CIIOCOOHOCTH KAXKIO0Tr0 peOeHKa MPHU PeaTu3aliiy IporpaMMbl BHSYPOUHOU JEATEIBHOCTH IO
¢uzuke «Pu3rka B 3a1a4axX U IKCICPUMEHTAX», MOXKHO JOCTHYb OCHOBHOM LieJIM - Pa3BUThb y 00y4aloLIMXCsl CTpeMJyIeHUe K ajbHelillleMy caMoonpe/ie/eHHIo,
HHTEJIEKTYAIbHON, HAYYHOH U MPaKTHYEeCKOH CAMOCTOSITeIbHOCTH, MO3HABATEIbLHOH AKTUBHOCTH.

I[aHHaSI nmporpaMma I103BOJIACT O6y‘IaIOHII/IMCSI O3HAKOMHTBCA C MCTOILHKOP'I opranuvsanvu MW IIPOBCIACHUA C-)KCHepI/IMCHTaIH)HO-I/ICCJ'IGILOBaTeJ'H)CKOI\/'I
JESITEIbHOCTH B COBPEMEHHOM Y4YeOHOM IIporecce Mo (HU3MKe, 03HAKOMUTBCS CO MHOTMMH HMHTEPECHBIMU BONpocaMH (M3UKM Ha IJAHHOM 3Tare Oo0ydeHHs,
BBIXOJSIIMMH 33 PaMKH IIKOJIBHOW MPOrpaMMbl, PacIIMpUTh LEJOCTHOE MPEACTaBICHUE O MpobiieMe JaHHOW HAayKH. DKCIIEPUMEHTaJbHAas NESTEIbHOCTh OyneT
CHOCOOCTBOBATH Pa3BUTHIO MBICTHTENBHBIX OTIepalrii U 00IIeMY HHTEITICKTYaIbHOMY Pa3BUTHIO.

He meHee BayKHBIM (paKTOpOM peajH3alyy JaHHOH MPOrpaMMBbl SIBISICTCS CTpEMIICHHE Pa3BHTh y yUAIIMXCs YMEHHE CaMOCTOSITENbHO paboTarh, 1yMarth,
9KCHEPUMEHTHPOBATh B YCJIOBHSX ILIKOJBHON JIaOOpaTOpHUH, a TaKXKe COBEPIICHCTBOBATH HABBIKM apryMEHTAllMd COOCTBEHHOHM MO3UIMU IO OIpeaesEHHBIM
BOIIpoCaM. ConepmaHI/Ie nmporpaMmMbl COOTBETCTBYCT IMO3HABATCIIbHBIM BO3MOXXHOCTAM IINKOJIBHUKOB M MPEAOCTABJISAICT UM BO3MOKHOCTH pa60TaTB Ha YpPOBHC
MOBBIIIIEHHBIX TPEOOBaHUH, pa3BuBast y4eOHYIO0 MOTHBAIIHIO.

CopnepxaHue 3aHATHH KpYy>KKa IpEACTaBlIsieT co0OW BBEIEHHE B MHUP 3KCIIEPUMEHTAIBHOM (DM3MKH, B KOTOPOM YyHalllMecsl CTaHyT UCCIEAOBATEISIMH U
Hay4aThbCsl MIO3HABATh OKPYKAIOMIMNA MX MHUpP, TO €CTh OCBOAT OCHOBHBIE METObI HAYYHOTO IO3HaHUs. B ycnoBusax peanusauuu oOpa3oBaTENbHON MPOrpaMMEI
MIMPOKO HCTIONB3YIOTCA METOJbl Y4eOHOTrO, HCCIIENOBaTEIbCKOro, MPOOJIEMHOro 3KcHepuMeHTa. PeOEHOK B mpolecce NO3HAHUS, MPUOOpeTas 4yBCTBEHHBIN
(¢peHomMeHONOrNYECKU) OMBIT, MEPEKHUBACT IOJYyYCHHBIC OLIYIICHUS M BIICYATIICHHS. OJTH IMEPEXKHUBAHUS NPOOYXKIAIOT M MOOYKIAIOT MPOLECC MBIIUICHHS.
Crnenuduueckas (popma opraHuzalvy IO3BOJSIET YYALIMMCS O3HAKOMHUTBCS CO MHOTMMH WHTEPECHBIMH BONpocamMH (HU3MKM Ha AAHHOM dTane oOydeHwus,
BBIXO/ISIIIMMH 32 PaMKH HIKOJIBHOM MPOrpaMMBI, paCIIMPUTh IIEJIOCTHOE MPEJICTABICHNE O TpodiieMe 1aHHOH Hayku. JleTH momydaroT npodeccuoHalbHbIE HaBBIKH,
KOTOpBIE CIOCOOCTBYIOT JalibHENIIIel COIMaIbHOM aIanTallui B O0IIEeCTBE.

Heo06xonmumo moctpouth oOydeHHE Tak, YTOOBI MaKCHMAalbHO Pa3BUTh 3aJ0KEHHBIE HPUPOAOM CIIOCOOHOCTHM Y4YEHHKa K OMNPEACIEHHBIM BHIAM
JCATCIBbHOCTH, TaK KaK KAKNMH OBl q)eHOMeHaHI)HBIMI/I HH OBLIN 3agaTKH, CaMH 110 ce6e, BHC C(bepbl O6yT-IeHI/I$[ 1 BHC JCATCIIBHOCTH OHH pPa3BUBATLCA HE MOTYT.



[MoaTomy mensiMu MPOrpaMMBI 3aHSATHH BHEYPOYHOH JeATEHhHOCTH MO (u3nke «Du3mka B 3a7avyax M 3KCICPUMEHTAX» JUIS ydalmuxcs 7-8-X KIACCOB
SIBIISTFOTCS:
® DPa3BUTHE Y yYaIIMXCs MO3HABATEILHBIX UHTEPECOB, UHTEIUICKTYaIbHBIX M TBOPUYSCKUX CIIOCOOHOCTEH B MPOIIECCE PEIICHUS MTPAKTHYSCKUX 3a/1a4 U
CaMOCTOSTEILHOTO MPUOOPETCHUS HOBBIX 3HAHUIA;
e (HOpMUPOBAaHUE M pa3BUTHUE Yy YYAINIUXCSA KIIOUEBBIX KOMIICTCHIIMH — y4eOHO — TIO03HABATEIbHBIX, HWH(OPMAIMOHHO-KOMMYHHKATHBHBIX,
COITMANIBHBIX, U KAaK CJICJICTBUE - KOMIIETCHIIMM TUYHOCTHOTO CaMOCOBEPIIICHCTBOBAHMS;
(hopMupOBaHUE MPEIMETHBIX U METAPEAMETHBIX PE3yJIbTaTOB 00YIEHNs, YHUBEPCATHHBIX YICOHBIX IEHCTBHA.
e BOCMHTaHHE TBOPYECKOW JMIHOCTH, CIIOCOOHON K OCBOSHHIO TIEPEIOBBIX TEXHOJOTHI U CO3/TaHUI0 CBOMX COOCTBEHHBIX Pa3pabOTOK, K BEIIBIKEHUIO
HOBBIX UJIEH U IIPOEKTOB;
e  peanm3aIys JesTeIbHOCTHOTO IMOAX0/a K IIPEAMETHOMY OOYUIESHHIO Ha 3aHATHSIX BHEYPOUHOU ACSITETFHOCTH 10 (pU3UKE.
OCOOEHHOCTBIO BHEYPOUHOU JAEATEIHHOCTH MO (PU3UKE B paMKaX KpPYKKOBOH pabOTHI SBISETCS TO, YTO OHA HANpaBieHAa HA JOCTIKEHHE OOYYArOIIMMUCS B
6OJII)IHCI71 CTCICHU JIMYHOCTHBIX U MCTAIIPCIMETHBIX PE3YJIbTATOB.

3. Konuenuus Kypca.

OCHOBHBIM HaIlpaBJICHUEM IIPOrpaMMBbl ABJIACTCA KOMILICKCHBIM moaxon, HaHpaBIIeHHI)II\/'I Ha JOCTHXKCHUC O6y‘la}OHlI/IMI/ICSI JIMYHOCTHBIX W METAlpPCIMCTHBIX
pe3yAbTaTOB, TOTyYEHHE 3HAHHUH, YMEHHI U HABBIKOB B MPOIIECCE 3aHATHI BHEYPOUHOW JCSITENBHOCTH Ha 0a3e TEOPETHUECKOro MaTepuana, pacCMOTPEHHOTO Ha
YpOKax B IIKOJIE.

Kypc «®uznka B 3amadax M SKCIEPUMEHTaxX» OPHUEHTUPOBAH, IPEXJE BCEro, HAa OPraHU3alMI0 CaMOCTOSATENBHOTO I103HABAaTENBHOTO Ipoliecca U
CaMOCTOATEIBLHOM MPAaKTUYECKON NEATENbHOCTH yUaluxcs. B mporpaMMe npejcTaBieHa CUCTEMA IPAKTUYECKUX 33JaHUN MOCTENIEHHO BO3PACTAOIIEH CII0KHOCTU
no Kypcy (U3MKM OCHOBHOM mmIKoibl. Kypc mpemycMmarpuBaeT pelIeHHE TEOPETUYECKHX M IPAKTUYECKHMX 3aJad Ha OCHOBE CHCTEMAaTHU3allMH HMMEIOIIETroCs
TEOPETUYECKOro Oaraxka 3HaHWK MO (PU3MKE M MaTEeMaTHUKE, 3HAKOMCTBO C OCHOBHBIMH METOJAaM{ pelleHHs (U3HMUECKHX 3a1ad, BHIPAOOTKY HABBIKOB DPEIICHUS
HECTaHIapTHBIX 3aJJaHUH, TPOSKTUPOBAHUE U CO3aHUE TPHOOPOB M (HUZHIECKUX YCTPOHUCTB.

B mporpamme peann3yroTcs MEXIpPEIMETHBIE CBSI3M C XUMHEH, OMOJoruel, NCTOpHUEH, TUTepaTypol, reorpadue; co3qaroTcsl YCIOBUs U aKTUBU3ALMH
MO3HABATENIFHOTO HMHTEpeca YYalMXCs, Pa3BUTHS MX HMHTEIUIEKTYaJbHbIX, TBOPUECKHMX CIIOCOOHOCTEH B Mpolecce peleHus (QU3HYecKuX 3a1ad, NPUKIATHON
HpaKTI/I‘IeCKOﬁ JCATCIIBPHOCTH U CaMOCTOATCIIBHOT'O HpI/IO6peTeHI/I$I HOBBIX 3HAHUM.

4. 3aga4u kypca.

s peanuzanuu neneit kypca TpedyeTcs pelieHne KOHKPETHBIX MPaKTHIecKuX 3a1a4. OCHOBHBIE 33/]a4i BHEYPOUHOH NESATEIHHOCTH IO (PU3HUKH:
® BbIABJICHHUEC UHTEPECCOB, CKHOHHOCTeﬁ, CHOCO6HOCTeI71, BO3MOKHOCTEH ydalmuxcs K pasjInYHbIM BUaM ACATCIbHOCTH,
e (QopMupoBaHHE NPEACTABICHUS O SBICHUIX M 3aKOHAX OKPYKAIOLIET0 MUPA, C KOTOPBIMH IIKOJIBLHUKH CTAJIKUBAIOTCS B IOBCEJHEBHOM KHU3HU;
e (QopMupOBaHHE NPEACTABICHHUS O HAYYHOM METO/E MO3HAHMS;
e pa3BUTHE UHTEPECA K UCCIIE0BATENbCKOM S TENbHOCTH;
e Da3BUTHE OIBITA TBOPUECKON AESATETLHOCTH, TBOPUECKUX CITIOCOOHOCTEIH;
¢ pa3BUTHE HABBIKOB OpraHM3allM{ HAYYHOT'O TPy/Ja, PadOTHI CO CIOBApSIMU M SHIMKIIONEANSIMHU;
e CO3/IaHHWE YCJIOBUH ISl pealn3ainuy BO BHEYPOUIHOE BpeMs IPHOOPETEHHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUN B YPOUHOE BPEMS;
e pa3BUTHE OIbITA HeHOPMATBLHOTO OOIICHNS, B3aUMOJISHCTBUS, COTPY/IHUYECTBA;



* pacimupeHHe PaMoK OOIIEHHUS ¢ COLULYMOM.

e (hopMHpOBaHNE HABBIKOB TIOCTPOCHHS (PH3MUECKUX MOJIETIEH U OTIpeIeTICH s TPAHUI] HX IPUMEHIMOCTH.

® COBEpUICHCTBOBAaHME YMEHHUI NPUMEHSITh 3HAHUS TO (U3MKE AN OOBSACHEHMs SIBJICHUU NPHUPOJIBI, CBOMCTB BELIECTBA, pelleHHs (PHU3MYECKHX 3a/aad,
CaMOCTOSITETBLHOTO MPUOOPETEHHS U OLICHKH HOBOM MHPOpMaK (GU3UIECKOTO COACPKaHMs, UCTIONB30BaHNS COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

e WCTOJB30BaHHE MPHOOPETEHHBIX 3HAHUI M YMEHUHN /IS peIIeHHUs MTPAKTHIECKUX, )KU3HEHHBIX 3a71ad;

e BKIIOUYCHHE YUYAIINXCS B Pa3HOOOPA3HYIO IEATEIBHOCTD: TEOPETHIECKYIO, MPAKTUIECKYI0, aHATUTHIECKYTO, TOMCKOBYIO;

e BBIPa0OTKA TMOKUX YMEHUH MEPEHOCUTH 3HAHUS U HABBIKK HA HOBBIE JOPMBI yueOHOU paboThI;

e DPa3BUTHE COOOPAZUTEIHHOCTH M OBICTPOTHI PEAKITUH MPH PEIICHNH HOBBIX PAa3NYHBIX (PM3MYECKUX 3a]ad, CBI3aHHBIX C MPAKTHYECKON JeSITENFHOCTEIO.

5. Metoabl 00y4yeHusi 1 GOpMbI OPraHU3ANMH eI TeJIbHOCTH 00yYAI0IMXCSsI

Peanuszanus nporpaMMbl BHEYPOUYHOU JaedTelbHOCTH «Du3mka B 3ajavyax M DKCIEPUMEHTaX» MPEIIojiaracT WHIUBUAYAIBHYIO M TPYIIIOBYI0 padoTy
00yJaromuxcs, INIAHUPOBAaHUE U MIPOBEICHUE HCCIEN0BATEIBCKOIO SKCIIEPUMEHTA, CAMOCTOSITEIbHBIA COOp JaHHBIX IJISl PELICHUS NMPaKTHYECKUX 3a/ad, aHAIN3 U
OLICHKY TIOJIy4EHHBIX pe3yJbTaTOB, M3rOTOBJIEHHE Hocobuil m mopeneil. [Iporpamma mpemycmaTpuBaeT HE TOIBKO OOydaromue M pa3BUBAIOIIME IIETH, €&
pcanunsanusa CHOCO6CTByCT BOCIIMTAaHUIO TBOp‘IeCKOP'I JIMYHOCTU C aKTHMBHOM >KU3HEHHOM HO3I/IHI/IGI\/'I. Bricokux PE3YJIbTAaTOB MOT'YT NOCTHYb B JAaHHOM CJIydac HC
TOJIBKO YYEHHUKH C XOPOLIEH MIKOJIbHON YCIIEBaEMOCTHIO, HO U BCE 1I€ICYCTPEMIIEHHBIE aKTUBHBIE pedsTa, y)Ke CAeNaBIIne CBOM MpodecCHOHANbHBINA BBIOOD.

B Hauazne yyeOHOro roza o0y4aroUMes IpeaIaraloTcsl TEMbI U151 IPOEKTHO — UCCIIEA0BATEIbCKOM AesiTebHOCTH. O0yydaronecss 0O0beAUHAIOTCS B TPYIIIBI
WK paboTaloT CaMOCTOSITENIbHO HaJl MMPOEKTOM B TEYEHHE y4eOHOIro Tona, Mojydas KOHCYJIbTAllUM YYUTENsl U MMes BO3MOXKHOCTH OOCYIHUTH MPOMEKYTOUYHEIE
PE3YIbTAThl B I'PYIIC Ha C€KCHCACIbHBIX 3aHATUAX. B paMKax €KCHCIACIbHBIX 3aHATHI O6yanOH1H€CH IJIAHUPYIOT SKCIICPHUMCEHTHI, IMPOBOJAT HUX, 06Cy)K):[aIOT
pe3yibTaThl, pEIIAlOT IKCIEPUMEHTAIbHbIE 3aJaHNUs, 3802491 Pa3IMYHbIX (JOPM U TUIIOB.

6. Ilnanupyemble pe3yabTaThl.

JlocTrXeHre MIaHUPYEMbIX PE3yJIbTATOB B OCHOBHOM ILIKOJIE TIPOUCXOIUT B KOMILJIEKCE HMCIOIb30BaHHUS YETHIPEX MEXANCIMIUIMHAPHBIX YYEOHBIX MPOrpaMm
(«®opMupoBaHne YHHMBEPCAJbHBIX Y4eOHbIX aedcTBui», «DopmupoBanne MKT-kommerentHocTH oOywaromuxcs», «OCHOBBI Y4eOHO-MCCIIENOBATENBCKOW H
MPOEKTHOH JesiTenbHOCTH», «OCHOBBI CMBICIIOBOTO YTEHHSI U pabOTHI C TEKCTOM») M Y4eOHBIX IPOrpaMMbl 10 BCeM NpeaMeTaM, B ToM uucie no ¢usuke. [locne
W3y4YCHHS IPOrpaMMBbl BHEYPOUHOH esTenbHOCTH «DPH3HKa B 3a7jadax ¥ S9KCIEPUMEHTax» 00ydarouuecs

®  CHUCTEMAaTH3UPYIOT TEOPETUYECKHE 3HAHUS M YMEHHS 10 PELICHUIO CTaHJAPTHBIX, HECTAHIAPTHBIX, TEXHUYECKUX M ONHMMIHMAIHBIX 3a[ad pa3iIuYHbIMU
METO/aMU;
e  BbIpabOTAIOT MHIUBHUYaTbHBINA CTHIIb PEIICHUS (PU3MUECKHX 3a/1a.
®  COBEPIICHCTBYIOT YMEHUS Ha MPAaKTHKE TOJIb30BaThCs MPUOOpaMU, TPOBOJUTH M3MEpeHUs] (PU3MYECKUX BENWYHMH (ONPENeNiTh IEHY JICICHUS, CHUMATh
MMOKa3aHus, COOI0ATh MTPaBHUiIa TEXHUKH 0€30IaCHOCTH);
HAy4aTcs MOJIb30BATHCS MPUOOPaMH, C KOTOPHIMU HE CTATKUBAIOTCS Ha YPOKax (PU3MKK B OCHOBHOM IIIKOJIE;

®  Pa3paboTalOT U CKOHCTPYUPYIOT MIPUOOPHI U MOJIEIH IS TIOC/IeAYOIIel paboThl B KaOWHeTe QU3MKH.

COBEpIICHCTBYIOT HAaBBIKM MUCHBMEHHON M YCTHOW pEYM B MpOIEcCEe HANMCAHMS HCCIENOBATEIhCKUX PabOT, MHCTPYKIUI K BBIMOJIHEHHBIM MOJETSM U
npubopaM, MpH BHICTYTUICHUSIX Ha HAYYHO — MPAKTHYESCKUX KOHPEPEHIIUAX PA3TUIHBIX YPOBHEH.

e oOnpeAenAT JalbHeWlee HamNpaBleHHE pa3sBUTHS CBOMX CIIOCOOHOCTEH, cdepy HayyHBIX HHTEPECOB, ONPEAESTCA C BBIOOPOM JalbHEHIIEero

00pa3oBaTeIbHOr0 MapuIpyTa, AajJbHEHIIero npouis o0y4eHus B CTaplieH MIKoJIe.



3.

4.

IlIpeomemnvimu pezynvmamamu NporpaMMbl BHEYPOUHOU AESITEIBHOCTH SIBIISIOTCS:

YMEHHE MOJIb30BaThCSI METOJAMH HAYYHOI'O MO3HAHUS, IPOBOANUTH HAOIIONEHMS, IJIAHUPOBATh U MPOBOAUTH 3KCIIEPUMEHTHI, 00padaThIBaTh PE3yJIbTaThI
U3MEPEHUN;

HAYYHUTBCS TOJIB30BAThCS U3MEPUTEIbHBIMHA MPHOOpaMu (BEChl, AUHAMOMETDP, TEPMOMETP), COOMPATh HECIIOKHBIE IKCIIEPUMEHTANbHBIE YCTAHOBKH ISt
MIPOBEJEHYSI TPOCTEHMINNX OMBITOB;

pa3BUTHE 3JIEMEHTOB TEOPETUYECKOTr0 MBIIUICHUS Ha OCHOBE (DOPMUPOBAHMS YMEHHM yCTAaHABIUBAaTh (DAKThI, BBIACJATH IJIABHOE B M3y4aeMOM SIBJICHUH,
BBISIBIISITH IPUYMHHO-CIICACTBEHHBIE CBS3M MEXy BETMYMHAME, KOTOPBIE €r0 XapaKTepU3YIOT, BEIIBUTATH TUIIOTE3HI, (POPMYIHPOBATH BHIBOIHI;

pa3BUTHE KOMMYHHKATHBHBIX YMEHHWH: JOKJIAIbIBaTh O pE3yJbTaTaxX JKCIIEPUMEHTa, KPaTKO M TOYHO OTBEYATh HA BOIPOCHI, HCIOIB30BAaTh CIPABOYHYIO
JUTEPATypy U APyTrHue NCTOYHUKU MH(OpMALHU.

Memanpeomemuvimu pezynvsmamamu IporpaMMbl BHEYPOUHOH esiTenbHOCTH «PU3MKa B 33[ja4ax U SKCIIEPUMEHTaxX» SBISIOTCS:

OBJIaJICHNE HABBIKAMH CAMOCTOSITEIBHOTO MPHOOpPETEHHS HOBBIX 3HAHWM, OpraHu3aliyd y4eOHOW JIesITeNbHOCTH, TMOCTAHOBKM LeNieH, MIaHuPOBAHMUS,
CaMOKOHTPOJI U OLIEHKH PE3YJIBTaTOB CBOEH NEATENBHOCTH, YMEHUSAMH NPEABUIETH BO3MOXKHBIE PE3YNbTAaThl CBOMX ACHCTBUM;

nproOpeTeHne OTbITa CAMOCTOSTEIILHOTO MTOMCKA aHAIM3a U 0TOOpa HHPOPMALIUK C UCTIONB30BaHMEM Pa3IMYHBIX HCTOYHUKOB U HOBBIX MH(OPMAITHOHHBIX
TEXHOJIOTMH JUIsl peLIEHUS SKCIIEPUMEHTAIIBHBIX 3a/1a4;

(dbopMHupoBaHHEe YMEHUH paboTaTh B IPYyIMIE C BHIIOJHEHWEM DPa3IMYHBIX COLMANBHBIX POJICH, MPEACTAaBIATh U OTCTAaMBATh CBOU B3IV U yOSKICHHUS,
BECTH IUCKYCCHIO;

OBJIAJICHUE YKCIIEPUMEHTAIBHBIMUA METOIAMHU PELICHMS 3a1a4.

Juunocmuvimu pezyipmamamu IPOrpaMMbl BHEYPOUHON AeATEIBHOCTH «DU3HKa B 33/1a4aX U SKCIIEPUMEHTAaX» SBJISIOTCA:

1.

2.
3.
4.

c(OpPMHUPOBAHHOCTD IIO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHbBIX 1 TBOPUECKUX CIIOCOOHOCTEH yyaIuxcs;

CaMOCTOSITEIFHOCTH B MPUOOPETEHUN HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUH;

npuoOpeTeHre YMEHHS CTaBUTh nepe]] co00ii O3HaBaTENIbHBIE LIENIH, BEIIBUTATh TUIIOTE3bI, IOKA3bIBATh COOCTBEHHYIO TOUKY 3PEHHS;
nproOpeTeHNe NONOKUTETFHOTO SMOLMOHAIBHOI'O OTHOLIEHUS K OKPY’KaloIIeH IPUPOJE U CaMOMy cede KaK 4aCTH MPUPOJIBL.

7. Cioco0bI OLleHKH YPOBHS TOCTHKEHUS 00y4aI0IIMXCs
KayecTBO MOATrOTOBICHHOCTH yYallUXCsl OMPEAEISIeTCs] KaueCTBOM BBITIONHEHHBIX MMHU paboT. Kputepruem OleHKH B TAHHOM Cilydac SBJISETCS CTEICHb

OBIIJICHUS] HABBIKAMHU Pa0OTHI, CAMOCTOSITEIPHOCTh M 3aKOHUYEHHOCTh Pa0OTHI, TIIATEINBHOCTh JKCIIEPHMEHTAa, HAYYHOCTH IPEIaraeMoro pemeHus mpoOiIeMsl,
BHEITHHIA BUJ M KAYECTBO PabOTHI MPUOOpPa WK MOJIENH, COOTBETCTBUE HUCCIISI0BATEIILCKOM pab0OThl TpeOyeMbIM HOpMaM U MpaBuiiaM 0()OPMIICHHUSI.

[MoompurenbHoit GOPMOI OLIEHKM TpyAa YYalIUXCsl SIBISETCS NeMOHCTpanusi paboT, BBINONHEHHBIX YYallUMHUCS W BBICTYIUICHHE C pPe3yJIbTaTaMu

I/ICCJ'ICZ[OBaHI/If/i nepea pasiimiYHbIMHU Ay ATUTOPHUAMUA (B KJIaCcCC, B CTapIIMX U MJIAAIIUX KJIacCaxX, YUUTCIIAMU, NeAaroraMm JOMOJIHUTCIBHOTO 06pa3OBaHI/IH) BHYTpHU

JIMLIES.

Pabora ¢ yueOHBIM MaTrepuaioM pa3HOOOpa3HbIX (OPM JlaeT BO3MOXKHOCTh KaXJIOMy WX Y4YallUXCsl TPOSIBUTH CBOM CIIOCOOHOCTH (B 00IacTu

cUCcTEeMaTU3alli TEOPETHYECKUX 3HAHWMW, B 00JIAaCTH PELICHUS! CTaHJApTHHIX 3a71ad, B 00JacTH pELIeHHs] HECTaHAAPTHBIX 3afiad, B 00JacTH HCCIIEI0BATEIbCKOM
paborel m T.1.). CuTyanuu ycmexa, CO3AAIOLIME MOJOXKHUTEIBHYI0O MOTHBAIMIO K JICSTEIBHOCTH, SIBISIOTCS BaXXHBIM (DAKTOPOM pAa3BUTUS TBOPUYECKUX U
MMO3HABATENbHBIX CIIOCOOHOCTEHN yJaITuXCs.



17.
18.
19.

8. UndopManimoHHo — MeTOoAHYECKOE o0ecrieueHne
BreypodHnas aesTeTpHOCTh MIKOTBHUKOB. MeToamdeckuii KOHCTpyKTop: ocodune ans yuurens/ J1.B. I'puropees, I1.B. Cremanos. — M.: [Ipocsemenne, 2011. —
223 c. -. (CtangapTsl BTOPOTO MOKOJICHHUS).
Bueypounas aearensHOCTh. [IpruMepHBI T1aH BHEYPOUHOH AEATENFHOCTH B OCHOBHOH mmIkoiie: nocobue ms yuurens/. B.I1. Crenanos, [I.B. I'puropseB — M.:
[Ipoceemenwne, 2014. — 200 c. -. (CtaHmapTH BTOPOTO TTOKOJICHHUS).
Paboune nmporpammer. @usnka. 7-9 knaccel: yaeOHo-MeToauueckoe nocooue/coct. E.H. Tuxonosa.- M.:[lpoda, 2012.-398 c.
denepanbHbIi TOCYAAPCTBEHHBIN CTaHAAPT 001Iero 0Opa3oBaHusl BTOPOTO MOKOJCHHS: NesTeIbHOCTHBIN noaxon [Tekcer]: MmeToguueckue pekoMeHganuu. B 3
4. Yacts 1/ C.B.Ananmnuesa; mon obm. Pex. T.®.Ecenkosoii, B.B. 3apyounoii, asr. Berymn. Ct. B.B. 3apybuna — Ynesaosck: YUIIKIIPO, 2010. — 84 c.
3ananmarenpHas (usuka. [lepensman S1.1. — M. : Hayka, 1972.
3annmarenbHbie ombITh IO Gusmke. ['?7opeB JI.A. — M. : [Ipocsemenne, 1977.
Xouy 6bITh Kynmubunsim. Dnpmanckuii 1.U. — M. : PUL] MK/, 2002.
®wusuka s yenedeHHbIX. Kubanpuenko A.S., Kubamsuenko M. A.— Poctos H//. : «@enukcy, 2005.
Kak crars yuensiM. 3aHsaTus o gusuke 18 crapiekiaccHukoB. A.B. Xyropckuit, JI.H. Xyropckuii, M.C. Macnos. — M. : I'modyc, 2008.
®dponTanbHbIe J1a00paTOpHBIC 3aHATH Mo ¢usnke B 7-11 kinaccax o0mieoOpa3oBaTeNbHBIX yupexaeHui: Kuura s yuurens./mox pea. B.A. bypogra, I'.I".
Hukudoposa. — M. : [Ipocsemenue, 1996.
Hayunsie passneuenus B obnactu ¢pusuku u xumud. . Tuccannpe. / Ilep. FO.I'oruapos. — M. : Teppa- Kamknsrii kiry06, CI16., 2009 (Mup BokpyT Hac).
denepanbHBIN rOCYIapPCTBEHHBIN 00pa30BaTeNbHBIN cTaHAapT [DIeKTpoHHEIH pecype]. — Pexxum moctyma: http://standart.edu/catalog.aspx?Catalog=227
Caiir MunuctepcTBa o0pa3zoBaHus u Hayku Poccuiickoit @enepanyn// opuimanbHbli caiiT. — Peskum qoctyna: http://MuHOOpHayKH.pd/
Meroauyeckas ciyx6a. M3narenbctBo «BMHOM. Jlabopatopus 3Hauui» [DneKTpoHHbIN pecypce]. — Pexxum noctyma: http://metodist.lbz.ru/
Hrposas mporpamma Ha Jaucke «JIpakomia v 3aHuMaTebHas husnkay [DmeKTpoHHsIi pecype]. — Pexxum gocryma: http:// www.media 2000.ru//
PasBuBaroniye 3MeKTPOHHBIE HIPHI «Y MHUKH — U3y4aeM IUTaHETY»
[DnexTpoHHbIH pecypc]. — Pexxum noctyna: http:// www.russobit-m.ru//
Astopckas mactepckas (http://metodist.lbz.ru).
Anroput™mbl perieHns 3a1a4 o ¢usuke: festivai.lseptember.ru/articles/310656
dopmupoBaHre YMEHUN yUalIuXcsl pemaTh Gu3ndecKkre 3a1adu:
revolution. allbest. ru/physics/00008858_0. html



http://standart.edu/catalog.aspx?Catalog=227
http://минобрнауки.рф/
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Cooepicanue uzyuaemozo Kypca ¢ 8 knacce

du3nyecKuii MeTO U3yUeHHUsI MPUPOIbI: TEOPETHYECKHI H IKCTIepUMeHTAIbHBII (3). OnpeneneHue eHsl AeJeHUs TPHOOPOB, CHATHE
rokazanuii. Onpenenenre morpentHocTell H3MepeHui.

TennoBble siBJIeHUs U MeTOABI UX HccaenoBanus (8). Onpenenenne yIIMHEHUS Tela B Ipollecce M3MEHEHHs TeMIiepaTypsl. Permenne
3aJ1a4 Ha OIpe/IelIeHHEe KOJIMYeCcTBa TeIOTHI. [IprMeHeHue TenaoBoro pacupeHus 1 perucTpaluy TeMnepatypsl. Mccnenoanue
MIPOLIECCOB IUIABIIEHUS U OTBepAeBaHMs. V3yueHue ycTpoiicTBa TEIUIOBBIX aBurateneil. [[prbopsl 1t n3MepeHns BIaKHOCTH BO3yXa.

JyleKTpUYeCKHe ABJICHUS U MeTObI X ucciaenoBanu (8). OnpeneneHue yaeabHOTO CONPOTUBICHHSI MPOBOIHUKA. 3akoH OMa asis
yuacTka 1enu. Pemenue 3amau. McciaenoBaHue U UCIOJIb30BaHUE CBOWCTB 3JIEKTPUYSCKUX KOHACHCATOpOoB. Pacuer nmorpebisiemoit
anekTposneprun. Pacuet KII/I sanexkrpuueckux yctpoiicTB. Pemenue 3agad Ha 3akoH J[xxoyns-JleHna.

JuaexkTpoMaruuTHsie sijeHus (5). [lomrydenue u GrukcupoBaHHOE H300paKEHNE MAarHUTHBIX TOJIeH. V3ydeHne CBOMCTB AIEKTPOMArHHTA.
Wzydenue monenu anekTpoasurarens. Perenre kauecTBEHHBIX 3a/1a4.

Onruka (8). M3y4enue 3akoHOB oTpakeHusi. HaOmoienne otpaxeHus 1 npesioMmiieHus cBeta. M3o00paxenus B muH3ax. OnpeieneHue
IJIABHOTO (QOKYCHOT'O PACCTOSTHUA M ONTUYECKOH cuitbl tnH3bl. HaOmonenune narepdepenuu ceera. Perenue 3agad Ha npenomiieHue
cseTa. HaburoieHue nojiHoro oTpaXkeHus cBera.

IMoaroroBka U NpoBeneHNe HTOrOBON KoHpepeHuuu (2). MuauBuyansHas padoTa 1Mo MoAroTOBKE MPOESKTa K MPe3eHTAIINH.



Coaepsxanue NporpaMMbl

8 kmace

35 yacoB (1 yac B HezeJ1I0)

m\n

Tema/Ko0J-BO
4acoB

Ilnan/
dakr

MarepuaJ 1Jisl M3y4eHHus

TeMbl BHEYPOUHBIX 3aHATHH

ITnanupyemoie pezynomamot
o0yuenus
JIMYHOCTHBIE,
NMo3HABaTeJbHBIE,
peryJsiTuBHbIE,
KOMMYHHKATHBHbBIE

Ddu3nyecKuil METO/I
H3Y4YECHUS
OPUPOIBL:
TEOPETUYECKUN U
3KCIEPUMEHTAIbHBI
i (3)

[lpaBuia TeXHUKH OE30MACHOCTH TMpPH padboTe C
¢usnyeckuM npudopom. M3mepenue (U3MYSCKUX
BennuuH. OnpeneiaeHue UEHbl IEICHUS W MOKa3aHH
npubOpOB. AbcomoTHas 17§ OTHOCHUTEINbHAS
MOTPEIIHOCTh. 3HAYCHUE IKCIICPUMEHTA I Pa3BUTHS
HayYHBIX TEOPHHA W CO3/aHUS HOBBIX TEXHHUYECKHX
YCTPOKCTB.

1. Onpenenenue 1EHbI NEICHUS
npuOOPOB, CHATHE TIOKA3aHHUH.
2. Onpenenenue NOrpeuIHocTen
U3MEpPEHHS.

3. Pemtenne kauecTBEHHBIX
3amad.

Jluunoctubie: Hccnenyror
3aBUCUMOCTH HaIpaBJICHUS U
CKOPOCTH TeIUI000MeHa OT
Pa3HOCTH TeMIepaTyp
ITo3naBaTeJIbHBIC:
Brigenstor u popmynupyrot
[T03HABATEIHHYIO LIeb.
CtposT Joruyeckue Iemu
paccyxneHuid. BeiiBuraror u
00OCHOBBIBAIOT ~ THITOTE3HI,
npeyiaraloT  CIioco0bl  MX
MIPOBEPKHU

PerynasiTuBHbIe:
DOpMyIHPYIOT
MO3HABAaTEIbHYIO Leb,
COCTaBIISIOT IJIaH u
IIOCJIEZIOBATENBHOCTD
JNEUCTBUI B COOTBETCTBUU C
Hel

KoMmyHnkaTuBHBIE:
[Tnarupyrot oOrmime
Croco0bI paboTHLI.
Hcnone3ytoT anexkBaTHble
SI3BIKOBBIE CPEACTBA AJIS
0TOOpakKeHUSI CBOWX UYBCTB,
MBICJICH U TOOYXKICHUH

TennoBklie ABICHUS

TemnoBoe pacmipeHUC TCI U €r0 HUCIOJIb30BAHUC B

1.0npenenenue YIJIMHEHUS

JIMYHOCTHLIE:




Y METOJIBI UX TexHuke. CriocoObl M3MEHEHHS BHYTPCHHEW SHEPruu | Tela B mpouecce u3MeHeHHUsS | OCyIIecTBISIIOT MUKPO
uccienoBanusi(8) Ten. Buapr Temnomepemaunm. Terumomepemada B | TEMITEpATypHI. OMBITHl TI0  pealn3anuu
mpupoae W TexHuke. KommdecTBo TemIOTH. 3akoH | 2. Pemrenne 3a1a4 Ha | pasIUIHBIX CII0CO00B
COXpaHEHUS U MPEBPAIICHUS YHEPTUU B MEXaHUUECKUX | OMpeaeliCHUuE KOJIMYECTBa | U3MECHEHUS BHYTPECHHEH
U TEIIOBBIX Mpoleccax. ArperatHble COCTOSIHHSI | TETUIOTHL.. SHEPTUHU Tena
BemectBa. Pa3oBple mepexoapl. PaboTa raza u mapa. | 3. Ilpumenenue  TerutoBoro | Ilo3HaBaTe/ibHbBIE:
Temnossle  nBuratenu. JlBurarenab BHYTPEHHETO | PACIIMPEHHs] AJs peructpanuu | BeraensrooT 0000MICHHBIT
cropanusi. PoTopHO — opIuHeBo# ABurarens BaHkens. | TeMmeparypsl. AHanus U | CMBICHI 3a7a4H.
Huzens. IlapoBas m rasoBas TypOunHa. HeoOwrunbie | 0000mIeHNE BO3MOXKHBIX | YCTaHABIMBAIOT MPHYUHHO-
JIBUTATEIIH. [lepcriekTuBEI CO3/IaHus HOBBIX | BAPHAHTOB KOHCTPYKIIHH. CIIE/ICTBEHHBIE CBSI3H,
JBUTATEJICH, yCOBEpIIEHCTBOBaHME TmpexHux u | 4. HccnemoBaHue MPOIECCOB | 3aMEHSIIOT TEPMUHBI
3aMeHBl Hcmonb3yeMoro B Hux TommBa. KIIJl | mnaBneHus U oTBepIeBaHUS. oTpeAeTIeHUSIMA
TEIUIOBOTO  JBUTATeNss W TEPCIEKTUBHI  €ro | 5. N3yuenue cTpoenus | PeryasiTuBHbIe:
TIOBBIIICHHUS. KpHUCTAJUIOB, UX BhIpamuBanue. | COCTaBIAIOT J1aH u
6. Uzyuenue YCTPOMCTBA | MOCJIEI0BATEIBHOCTD
TEIJIOBBIX JABUTaTENCH. nedctBuid. CnuyaroT CBOH
7. TlpuGopsl I HW3MEPEHHUs | Crocod JIEUCTBUA c
BIIQYKHOCTH. 3TaJIOHOM
8. Pemenme kadecTBeHHBIX | KOMMyHHKaTHBHBIE:
3agau Ha onpeaeneHue KIIJ[ | OnucsiBaroT conepKkaHue
TETJIOBOTO JIBUTATEIS. COBEpIIIAEMbIX JEHUCTBHI C
LIEJbI0 OpPUEHTHPOBKHU
MIpeIMETHO-TIPAKTHYECKOM
WJIN WHOU JCSITEIIbHOCTH
DNeKTpUIeCcKre Konnencaropel. Onektpuueckuit  Tok. JletictBusa | 1.0mnpenenenue yneasHOTO JInunoctuwle: Halromator

SIBJICHUSA U MCTO/BbI
HUX UCCICIOBaHUA

(8)

AIEKTPUUECKOTO TOKA. DJIEKTPUUECKUN TOK B cpepax:
MeTaulaxX, MKUAKOCTSIX, Tra3ax, I[OJIyIPOBOJHUKAX.
Coenunenusi TPOBOAHUKOB. (OCBETHUTENBHAS CETh.
OnexTpousMepuTenbHbple  TpuOOpel.  Pabora wm
MOIITHOCTh 3JIEKTPUYECKOro ToKa. 3akoH Jlxoyms —
Jlenma. DOnexkTpoHarpeBaTenbHble NTPUOOpPHIL. Pacuer
noTpedIseMoi 3JIEKTPOIHEPT U H. Koportkoe
3ambikaHue. [lnaBkue npenoxpanutenu. [IpumeHenue
TIOJTYIIPOBOTHUKOBBIX ITPHOOPOB.

COIIPOTHUBJICHHS MTPOBOTHUKA.
2.3akon Oma 1l yJacTKa IeIu.
Pemenwne 3amauq.
3.HccnegoBanue u
HCIIOIB30BaHUE CBOICTB
AJIEKTPUIECKIX KOHECHCATOPORB.
4. Pemenue 3a1a4 Ha
3aBUCHMOCTH COTIPOTHBIICHHSI
[IPOBOJHHUKOB OT TEMIIEPATYPHI.
5.Pacuér morpebisemoit
SJIEKTPOIHEPTUH.

SBJICHUC DJJICKTpU3AlHUU TEJI
nopu  COINPUKOCHOBCHUH U

B3aMMOJIECHCTBHE
3apsSKEHHBIX TEl
Ilo3naBaTebHbBIE:
Brimenstor u popMyIupyroT
MMO3HABATEIHLHYIO eib.

VcraHaBauBaoT IMPUYIUHHO-
CJIICACTBCHHBIC CBA3U
PerHﬂTI/IBHbIe:
HpI/IHI/IMaIOT n  COXpaHsIT




6. Pacuér KII/Jl anexTpryeckux
YCTPOMCTB.

7. Penenue 3aa4d Ha 3aKOH
[xoyns-Jlenna.

8. Perenne kauecTBEHHBIX
3a1ad.

[103HaBaTEIbHYIO LeNb,
perynupyor TIporIecc
BBITIOJTHEHHS Y4IeOHBIX
JIeHCTBUN
KoMmyHnkaTuBHBIE:
Yuarcsi ~ apryMeHTHpPOBaTh

CBOIO TOYKY 3pEHUS, CIIOPUTh
U OTCTAUBAThL CBOIO MTO3MITHIO
HEBPaXIeOHBIM JUTA
OIIITOHEHTOB 00pa3oM

DIEeKTPOMarHUTHEI
e sBaeHus (5)

MarnutHOE ToJIE. ONeKTPOMarHuThlI.
ONeKTpOMarHuTHBIE pele W WX  IpUMEHEHHe.
IlocTossHHBIE MAarHUTHI U UX IpUMEHEHHE. MarHuTHoe
nosie 3emnu. Ero BnusgHue Ha paauocBszb. [eiicTue
MarHuTHOIO IOJsI Ha TPOBOAHUK C  TOKOM.
DJNEeKTPOABUTATENb.

1.Ilony4enue u pUKCHpOBaHHOE
1300pakeHNE MarHUTHBIX
MOJICH.

2. V3ydeHue CBONCTB
3JIEKTPOMArHHUTA.

3. N3yuenue monenu
AJIEKTPOJIBUTATETIS.
4.PerieHne Ka4eCTBEHHBIX
3a/ad.

5. Pemenue kauyeCcTBEHHBIX
3a/1ad.

JmunoctHbIe: Habmronmaror

MarHUTHOE JICUCTBUE
KaTyLIKH C TOKOM.
M3roraBnuBaioT
3JIEKTPOMArHHUT,
HCITBITHIBAIOT €T0 JCHCTBHS,
HUCCIEAYIOT 3aBHCUMOCTD

CBOMCTB 3JIEKTPOMATrHUTA OT
CHJIBI TOKa W  HaJW4HA
cepAcyHHKa
Ilo3naBaTeJbHBIC:
BeinonHstor onepanuu  co
3HaKaMH M CHMBOJIAMHU.
YMET 3aMEHSITb TEPMHHbI
onpeAeeHUusIMUA. BpIaensor
OOBEKTBI W TPOLECCHl C
TOYKH 3pEHHd ILeJIoT0 U
yacTei

PeryasiTuBHbIC:
CamocTosTeNbHO
bopMynupyroT
MMO3HABATECNILHYI0 I€Tb |
CTPOSAT JeHCcTBUS B
COOTBETCTBHUHU C HEH
KoMMyHuKaTHBHbBIE:
YcraHaBnmBaroT paboune




OTHOIIICHUS, y4datcs
3¢ (HeKTHBHO COTPYAHUYATH
u CrocoOCTBOBATH
MIPOJIYKTHBHOMN KOOTIEpaIluu

Onruxka (8)

Uctounnkn cBeta. Cuna cBeta. OCBEMEHHOCTB.
OTpakeHHE ©  TPEIOMJICHHEC  CBEeTa.  3aKOHBI
oTpakeHUss W mpenomieHus. IlonHoe oTpakeHue.
Bonokonnas ~ onrtuka.  3epkaia  IUIOCKHE U
chepruueckue. JIuH3pl. OnTHYeckas cujaa JHWH3BL
Ontrueckue mpudopsl. ucnepcus ceera. Llper tema.
Wntepdepennmst  cBera. [IpocBeTnieHHEe  ONTHKH.
Hudpaknus  cera. Mckaxkenume  HM300pakeHHH,
MOJYYEHHBIX C TOMOIIBIO ONTHYECKHX IPHOOPOB.
CriekTpasIbHBIN aHaANH3.

1.M3yueHune 3aK0HOB
OTpakKeHUSI.

2.HabGroneHne oTpaxeHus U

MIPEJIOMJIEHHSI CBETA.
3.U300paxeHns B JMH3AX.
4.0npeneneHue riaBHOTo
(hOKYCHOTO paCCTOSHUS U
ONTUYECKOUN CUJIBI TUH3BIL.
5. Habmonenue

uHTepdepeHIun U TnPPaKIUuN

CBeETa.
6. Pemmrenme 3agad Ha
MIpeIOMIICHUE CBETa.
7.HabmroieHre moaHoro
OTpa)KeHUS CBETA.

8. Pemenne kaueCcTBEHHBIX
3a/1a4 Ha OTPAKCHHE CBETA.

JluunocTusie: Habmronator
ONITUYECKHE SIBIICHMUS,
BBITIONHSIOT MMOCTPOCHHUE
X0a Jy4eH, HeoOXOIUMOro
JUTST TIONMYYEeHHST ONTHYECKIX
3¢ dekTos, M3yYaroT
YCTPOMCTBO  TeJleCKOoNa |
MHUKpOCKOMa
IMo3naBaTesbHBIE:
IIpumensitor METO/bI
MHQOPMAIIIOHHOTO TIOMCKa,
CaMOCTOSITETFHO  CO3JIAI0T
AITOPUTMBI  JIESATEIIbHOCTH
npu pelieHun 3a/a4
TBOPYECKOTO W ITOMCKOBOTO
xapakrepa

PeryasituBHbIE:
CaMocCTOsATEeNbHO
hopmymupyroT
MO3HABAaTEeNbHYI0 LENb U
CTpPOAT JIeUCTBUA B
COOTBETCTBHH C HEH
KoMMmyHnkaTHBHBIE!
Pa6otator B TpyIIIe.
OnwucsIBaroT coJiepiKaHue
COBEpILAEMBIX JEHCTBUU C
LEJTBI0 OPUEHTHPOBKHU
MpeIMETHO-TTPAKTUYECKOU
WJTM WHOM JIeSITETLHOCTH

IToaroroBka u
MIPOBEICHHE
UTOTrOBOM

IIpesenTtanus  pabOTHI.
[IpoBeneHue KOHMEPESHINH.

Odopmienne  paboOTEHIL.

WunuBunyaneHas pabota
MHOArOTOBKE MPOEKTa
MIPE3CHTAIINH.
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Ilo3naBaTeibHbIE: YMEIOT
BBIOMPATH 00001IIeHHBIE
CTPATETUN PEIICHUS 3a1aul




koH(pepeHuu (3)

PeryasituBubie:  Chuyaror
crocod CcBOMX JEHCTBHHM C
3aJaHHBIM 9TaJIOHOM,
00HApYXUBAIOT OTKJIOHCHUS
H OTJINYHS

KoMMyHuKkaTHBHBIE:
O6marorcs "
B3aUMOJIEUCTBYIOT c

MapTHEPAMHU IO COBMECTHOH
JESITEIbHOCTH WM OOMEHY
uHdopManuen
IMo3naBaTesbHBIE:
BripaxxaroT cMbICH CUTyauuu
PasiIIMYHbIMHA cpeacTtBaMmu
(pYCYHKH, CUMBOJIBI, CXEMBI,
3HAKH)

PeryastuBuble:  Crnuuaior
CBOW Cmoco0 JeicTBUS ¢
3TaJIOHOM
KoMMyHHKaTHBHBIE:
Perymupytor  cobcTBeHHYIO
JESITEIbHOCTh TIOCPENICTBOM
pEYEBBIX AEHUCTBUI




Ilepedyens TeM HcC/Ie0BATEIBLCKMX PA0OT yyammxces 8 kjaccoB

Ne Paznen Tema uccjienoBaTeIbCKOH padoThI
n/n
1 DKOJIOTHYECKHE TTPOOIEMBI TPOU3BOICTBA U ITepeaaun
3JeKTposHepruu B Poccun
2 PasBurne snepreruku B PocToBCcKoi 0obnacTu u oxpaHa
OKpY>Karollen cpeibl
Busuue ACATCIBbHOCTU
3 DKojorudeckre mpo0IeMbl OCYIECTBICHUS HEYIIPABISEMBIX H
YesoBeKa Ha COCTOsTHUE .
. YIPaBISIEMBIX SAEPHBIX PEaKIUN
OKpYKaroIIeH cpepl.
4 OKOJIOrHIeCKHe OnexTpudecKkue ABJIeHUS B MOEM JIOME
MOCIIEACTBUS TPUMEHEHUS
YeJIOBEKOM (DPU3NIECKUX
) . Hcropus pa3BuTHsI JIIEKTpOdHEpreTUKH B Poccnn
OTKPBITUHU
6 CoBpeMeHHas 3NeKTpodHepreTndeckas kaptuHa Poccun




PEAJIM3YEMBIE YYEBHBIE TIPOI'PAMMBI U YYEBHO — METOJIUYECKOE OBECIIEYEHUE
INPOI'PAMMBI BHEYPOYHOMU JEATEJIBHOCTHU «®PU3UKA B 3AJIAYAX U SKCIIEPUMEHTAX» B 7-8 KNIACCAX

B 2017-2018 yueGHOM roay

Kiacc [Iporpamma Y4eOHO - METOIUYeCKOe 00eCIIeUeHIe
Hazpanue (ymTepatypa A yIUTENs U yJaIIuXCs)
y4eOHOro Kypca
KomuuecTBo
9acoB
Txnacc Pabouass mporpamma. CocraBieHa Ha | 1. BHeypouHas nesiTeIbHOCTH IIKOJBHUKOB. METOANYECKUI KOHCTPYKTODP: OCOOHE Al yuuTens/
«Pusnka B ocHoBe IlpumepHOW mporpaMMel IO J.B. I'puropses, [1.B. CrenanoB. — M.: [Ipocemenue, 2011. — 223 c. -. (CtanmapTsl BTOPOro
3ajadax u yueOHbIM TpeaMmeram. dusuka. 7 — 9 TIOKOJICHHUSI).
sKcriepuMenTax» | knaccel (IIpumepHbie mporpammbel 1o | 2. BHeypouHas nesiTenbHOCTh. [I[puMEpHBIN T1aH BHEYPOUHOU NEATEIHHOCTH B OCHOBHOM IIIKOJIE:
35 vacos, yueOHbIM TpeaMmeram. dumsmka. 7 — 9 nocobue as yuutens/. B.I1. Crenanos, [[.B. I'puropses — M.: [Ipocsemienue, 2014. — 200 c. -.
1 yac B Henemo; | Kiaccel. — 3-¢ m3a.- M.: Ilpoceeienue, (CranmapThl BTOPOTO OKOJICHUS).
8 knace 2013. — 80 c. (Crammapter BTOporo | 3. PabGoume mnporpammbl. Pusuka. 7-9 kmaccel: ydeOHO-meTomuueckoe mocobue/coct. E.H.
«®Du3uka B TTOKOJIEHUS)) ¥ MPOrPaMMBbl OCHOBHOTO Tuxonosa.- M.:Jlpoda, 2012.-398 c.
3a1adax u obmero obOpazosanusi. @uzmka. 7 - 9 | 4. DenepanbHBIl TOCYNAPCTBEHHBI CTaHAApPT OOIIEro oOpa3oBaHUs BTOPOTO ITOKOJCHHUS:
skcnepuMenTax» | knaccsl  A.B.  Ilepeimkuna, H.B. nesTenbHOCTHRIM moaxon [Tekcr]: merommueckme pexkomeHmammu. B 3 4. Yacte 1/
34 yaca, 1 vac B | ®unonosuy, E.M. I'ytHuk (IIporpamma C.B.AnannueBa; non o0m. Pex. T.d.Ecenkosoii, B.B. 3apyOunoii, aBt. Beryn. Cr. B.B.
HEJICITIO OCHOBHOTO  00mero  oOpa3oBaHUS. 3apyouna — Ynesaosck: YUIIKIIPO, 2010. — 84 c.
®duszuka. 7 - 9 xinaccel (aBTopel: A.B. | 5. 3anumarensnas ¢usuka. [lepensman .1, — M. : Hayka, 1972.
[eppikun, H.B. ®unonosuu, E.M. | 6. 3anumarensnsie onblThl 10 ¢usuke. ['opes JLA. — M. : IIpocsemenue, 1977.
I'yrauk). @uzuka. 7-9 xmaccel: padoune | 7. Xouy O0bITh Kynubunsim. Dnpmanckuii 1.U. — M. : PUL] MK/, 2002.
nporpammel / cocT. @50 E.H. Tuxonosa | 8. ®wusmuka mist yBieueHHbix. Knbanbuenko A.Sl., Kubamsuenko M.A.— Pocros v/, : «DeHuKCY,
- 5-¢ m3x., nepepad.-M.: [poda, 2015. 2005.
—400c., ctp.4.) 9. Kak crarp yueHbIM. 3aHsTHs 10 ¢u3MKe A crapmeknaccHukoB. A.B. Xyropckwuii, JI.H.
Xytopckwuit, U1.C. Macios. — M. : I'moGyc, 2008.
10. ®ponTtanbHble NabopaTopHble 3aHATHS NO ¢u3sumke B 7-11 kiaccax o00meoOpa3oBaTeIbHBIX
yupexnaenuii: Kuura mis yuwrens./mon pea. B.A. Bbyposa, I'.I. Huxudoposa. — M.
[Ipocsemienne, 1996.
11. Hayunsle pazpneuenus B oonactu pusuku u xumuu. [. Tuccangwe. / [lep. FO.I'onuapos. — M. :

Teppa- Kawxnerit kiry6, CI16., 2009 (Mup Bokpyr Hac).







