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PaGouas rporpaMma no BHEYpOUHOH ACSATETbHOCTH

«Du3urka BOKpPYr Hac»

& KJj1acc



[TosicHuTEe/ILHASA 3aNMHCKaA

BheypouHast 1esTeIbHOCTD SIBJSETCS COCTABHON 4acThio 00pa3oBaTEIbHOIO MpoLEcca U OJHOM U3
(dopm opranuszanuu cBob6oaHOro BpeMeHu odOyuaronmxces. B pamkax peanuszamuu @I'OC OO0 BHeypouHas
JIeATEIbHOCTh — 9TO oOpa3zoBarelibHasl JIeSITe/IbHOCTh, OCYIIECTBIseMasl B popMax, OTJIIMUHBIX OT YPOUHOMH
cucTembl 00y4YeHHMs, M HalpapjeHHasi Ha JIOCTHI)KEHWE [UJIAHUPYEMBIX pPe3yJbTaTOB OCBOCHHSI
00pa3oBaresbHbIX MPOrpaMM OCHOBHOTO obiiero oOpazoBanusi. Peanu3zanusi pabodeit nporpaMMbl 3aHsITHIA
BHEYPOUHOH JEATENIbHOCTH Mo (u3uke «PuszMka B 3ajayaX M IKCIIEPUMEHTaX» CcrocodbcTByeT obuie
UHTEJUIEKTYaJIbHOMY HAaIpPaBJIEHUIO Pa3BUTHIO JIMUHOCTH 00yUdatouIMXcest 8-X KJIaccoB.

dusnueckoe obOpazoBaHue B cucTteMe oOlIero M cpe/iHero obpa3oBaHHs 3aHUMAET
OAHO M3 BeAyLIMX MecT. SBisisicb (PyHJaMEHTOM Hay4YHOIO MHUPOINOHUMAHMS, OHO
cnocoOcTByeT (OPMHUPOBAHUIO 3HAHHH 00 OCHOBHBIX METOJAX HAYYHOTO IMO3HAHMS
OKpYJKalollero Mupa, (pyH aMeHTaJIbHbIX Hay YHBIX TEOPHI U 3aKOHOMEPHOCTEH, (OopMHUpPyET
Y YYaluXcsi yMEHUSUCCIIE0BaTh U OOBSACHSTE SIBJICHUSI IPUPO/Ibl U TEXHUKH .

Kak mkonpHbIH npeamer, ¢uszuka o0siajaeT  OrpOMHBIM  T'yMaHUTAPHBIM
MOTEHIHAJIOM, OHA AKTHUBHO (OPMHUPYET HHTEICKTyaJIbHbIE W MHPOBO33PCHUCCKHE
KayecTBa JIMYHOCTH. JluddepeHumnanust npeamnonaraeT Takylo OpraHu3alldio IMpoliecca
oOyueHusl, KOTOpasi YUHTBIBACT WHJMBHU/IyaIbHbIE OCOOCHHOCTH Y4YalllUXCH, MX
CIIOCOOHOCTH M MHTEPEChl, JUUYHOCTHBIH onbIT. Jluddepenumnanms obyyeHus Qusmke
MO3BOJISIET, C OJIHOI CTOPOHBI,

obOecnieunTh 0a30By0 MOJIOTOBKY, C JPYrOd — YJIOBJIETBOPHUTH MOTPEOHOCTH
Ka@X0r0, KTO IPOSABJISIET MHTEPEC M CIOCOOHOCTH K IPEJAMETY M BBIXOJHUT 3a paMKH
U3Yy4YEeHHS! (PU3HKH B LIKOJIBLHOM Kypce.

Ienvio nporpamMMbl 3aHSITHH BHEYPOUHOM JCSATEILHOCTH 10 Gu3nke «Du3uka BOKpYT
Hacy, JUIdydaliuxcst 8-X KJ1accoB sIBISIOTCS:

. pazBUTHE y  Yy4alllUXCsl  [103HABATCJbHBIX  MHTEPECOB,
UHTEJUIEKTYaJIbHbIX M TBOPUECKHUX CIOCOOHOCTEH B Mpoliecce pelieHus
NPaKTHYECKHUX 3a/1a4 U CAMOCTOSITEJIbHOIO MPUOOPETEHHSI HOBBIX 3HAHHUI;

. dbopMHupoBaHHE M pa3BUTHE Yy  ydYallMXCs  KJIIOYEBBIX
KOMIIETEHUMH  —  y4deOHO —  II0O3HABATEJILHBIX, MH(pOpPMaALMOHHO-
KOMMYHHUKATHUBHBIX, COLMAQJIBHBIX, M KaK CJIEJCTBUE - KOMIIETEHLIMH
JIMYHOCTHOI'O CaMOCOBEPLIEHCTBOBAHUA;

. (dbopmupoBanue [IPEIMETHBIX u METaIPEAMETHBIX
pe3yJIbTaToB 00y 4YEeHHs,yHUBEPCATIbHBIX YUeOHbIX JAeHCTBUH.

. BOCITUTAHUE TBOPYECKOH JIMUHOCTH, CIOCOOHON K OCBOECHHIO

[epe/IOBbIX TEXHOJOIHH M CO3JIaHHIO CBOMX COOCTBEHHBIX pa3paboOToOK, K
BbIJIBWYKEHUIOHOBBIX UJIEH U IIPOEKTOB:
. peanu3aiius JIeSITeIbHOCTHOIO 10/IX0/1a K [PEJAMETHOMY 00YUEHHIO
Ha 3aHATUSXBHEYPOUYHOH JEATEIbHOCTH 110 (PU3UKE.
OcoOeHHOCTBIO BHEYPOUYHOH /ESTEILHOCTH MO (PU3MKE B paMKax KpPYKKOBOH paboThl SIBISIETCS TO,
YTO OHA HAlpaBJleHa Ha JOCTHIKEHUE 00YyUaloLIMMUCS B 00JIbIICH CTEIIEHUIMYHOCTHBIX U METAIPE/IMETHbIX
pe3yJIbTaTOB.
3agaun
Just peann3anmu nesieit kypea tpedyercst pelleHue KOHKPETHBIX MPaKTHYECKUX 3a/1ay.
OcHOBHbBIE 3a/]Ja4d BHEYPOUHOM ACATEIILHOCTH 1O (PUBUKHU:
. BbISIBJICHUE HHTEPECOB, CKJIOHHOCTEH, clIOCOOHOCTEH, BO3MOXKHOCTEH
y4dalmxcs KpasjJuyHbIM BUIAM AESITEIIbHOCTH
. (hopMHUpOBaHHUE MIPE/ICTABIICHUSI O SIBJICHUSIX U 3aKOHaX
OKpYKalOlLIEero MUpa, CKOTOPHIMH LIKOJbHUKHA CTAJIKUBAIOTCS B IOBCEHEBHOM
YKU3HU,
. (hopMHUpoOBaHUE NPEJACTABJICHHUS O HAYUHOM METO/Ie MO3HAHUS;
. pa3BUTHE UHTEPECA K UCCIIE10BATEBCKON JICSITEIbHOCTH
. pa3BUTHUE OIbITA TBOPUYECKOH JIESITEJIbHOCTH, TBOPUECKUX CIIOCOOHOCTEH
. pa3BUTHE HABBIKOB OPraHu3allii HayuyHOIr'o TpyJa. paboTbl cO
CJIOBAPSIMH UDHLIMKJIONECIUSIMHU,
. CO3/laHHE YCJIOBHH ISl peaju3allid BO BHEYpPOUHOE Bpems



MpUOOPETeHHBIXYHUBEPCAIbHBIX yUeOHBIX JIEHCTBUH B ypOUHOE BpeMs;

. pa3BuTHE OmbITa He(GOPMAIBLHOIO  OOUIEHHS,
B3aUMOJICHCTBHS, COTPY/IHHUYECTBA:  paclIMPEHHE  pamMoOK
o01ieHus ¢

COLILYMOM.

. (GopMHpoOBaHHE HABBIKOB TMOCTPOEHHMs  (PU3MYECKHX MOjeed |
omnpeJiesIeHHs] TPAHUIIUX TPUMEHUMOCTH.

. COBEPIIEHCTBOBAHUE YMEHHI IPUMEHSATh 3HAHUs 110 QU3KKE JUis

0ObSCHEHHs SBJICHHH MPUPOJIbI, CBOMCTB BELIECTBA, pELICHUS (HHU3HUECKUX
3aj1a4, CaMOCTOSITEJIBLHOIO MPHOOpPETEeHHss W OLEHKM HOBOW HH(OpMaluu
(pU3HUECKOroCOAePIKAHUS, HCIIOJIB30BAHUS COBPEMEHHbBIX HH()OPMAIIMOHHBIX

TEeXHOJIOTHH;

. UCIIOJIb30BaHHe MPUOOPETEHHbIX 3HAHUH M YMEHHH ISl pEUICHHs
NpaKTHYECKUX,)KU3HEHHBIX 3a/1a4;

. BKJIIOUEHHE Yy4YalllMuXcss B Pa3HOOOpasHylO JAeATEIbHOCTD!
TEOPETHYECKYIO,[TPAKTHYECKY 0, aHATMTHUECKY 1O, IIOUCKOBYIO;

. BbIpabOTKAa I'MOKHX YMEHMH MEPEeHOCHUTb 3HAHMS M HABLIKH HA HOBBIC
dopMbl yueOHOMPadOThI;

. pa3BUTHE COOOPA3UTENILHOCTH M OBICTPOTHI PEAKIMH  [1pPH

pCUICHUH HOBBIX pa3jInuHbIX (.])MBML{GCKI/IX 3azad, CBSI3aHHBIX C
npa}cmqecxoﬁ JAEATCIIBHOCTBIO

Onucanue HEHHOCTHBIX OPHEHTHPOB

Jlannas nporpaMma I03BoJisseT 00yuarolUMCs O3HAKOMHMTLCS C METOJMKOM
OpraHu3ali MU [pOBEIeHHs JKCIEPUMEHTAIbHO-UCCIIEIOBATE/ILCKON JeSITeIbHOCTH B
COBpPEMEHHOM y4eOHOM Mporecce o GU3HKe, 03HAKOMUTHCS CO MHOTUMH HHTEPECHBIMH
Bornpocamu (U3MKKU Ha JAaHHOM dTare 00y4eHMs, BBIXOAALIMMH 32 PaMKH IIKOJbHOM
IPOrpaMMBbl, PaCIIMPUTH 1IEIOCTHOE IIPEJICTABICHUE O POOJIEME JIAHHOM HAayKH.

DKClepUMEHTaIbHAs  JIeSITeIbHOCTL  OyJIeT  crocoOCTBOBaTH — Pa3BUTHIO
MBICJIUTEIBLHBIXOMEPAIIMI U 00LIEMY HHTEJUJICKTYaJlbHOMY Pa3BUTHIO.

He wmenee BakHbIM (AKTOPOM peajiM3alMK  JIAHHOW IpOrpamMMbl  SIBJISIETCS
CTpeMJIEHHE pa3BUTh Yy YydyallMXCs YMEHME CaMOCTOATENbHO paboTaTh, JyMaThb,
SKCIEPUMEHTHPOBATH BYCIOBHSX LIKOJIbHON J1aDOpaTOpHH. a TaKiKe COBEPILICHCTBOBATD
HABBIKM  apryMEHTallMd COOCTBEHHOW [O3MLMH 1O  ONPEJICICHHBIM  BOIPOCAM.
Cojiepkanue TporpaMMbl COOTBETCTBYET [103HABATE/IbHBIM BO3MOKHOCTSM [KOJIbHUKOB
M NpeJOCTaBlISeT UM BO3MOXKHOCTH paboTaTh Ha YPOBHE IOBBILIEHHBIX TpeOOBaHHH,
pa3BuBas yueOHyio MmoTHBanuio. CojiepiaHue 3aHATHH BHEYPOUHOH JICSTEC/ILHOCTH
npejacrapiseT coGOH BBEJEHHE B MHP OKCIEPUMEHTATIbHOW (QHU3UKH, B KOTOPOM
yyalmecs CTaHyT MCCIIeIOBATe/IIMM M HAy4yaThCsl MO3HABATh OKPYIKAIOIIHA UX MHp, TO
€CTb OCBOSIT OCHOBHBIE METOJbl HAay4YHOro IO3HaHMs. B yclaoBHsX peaju3aluu
00pa3oBaTe/bHOM ~ NPOrpamMMbl  LIMPOKO — MCIOJB3YIOTCS — METOJbI  y4eOHOro,
MCCJICIOBATENILCKOT0, TPOOIEMHOI0O YKCIIEPUMEHTA.

Pe6GeHOK B mpolecce Mo3HaHus, npuodperas 4yBCTBEHHBIN ((EHOMEHOIOrHYECKU)
OIBIT, MEPEXKMBAET TMOJIyYCHHBIC OLILYIICHUS W BIeYaTJeHHA. DTH NEPEKHUBAHUS
npoOy ) AAI0T U Mo0YkaaloT mpouece MpluuieHus. Cneunduyeckas Gopma opraHu3aluu
MO3BOJISIET YYaAIMMCS O3HAKOMMTBLCS CO MHOTHMM HHTEPECHBIMH BONpocaMu (GU3KMKH Ha
JIAHHOM 3Tare 0O0y4eHHsl, BBIXO/SIIIMMH 3a PaMKH IIKOJbHOH [pOrpamMMbl, paclIHpHTh
LEJIOCTHOE  MpejcTaBieHue O  npodiiemMe  AaHHOW — Hayku. JleTh  moJiyyarot
npoeCcCHOHAIbHbIE  HABBIKK, KOTOpPbIC — CIMOCOOCTBYIOT — JajibHEHIIECH  COIMANbHOH
ajanTtanuy B o01ECTBeE.

MecTo BHEYpPOUHOI AesITeJIbHOCTH B Y4eOHOM IJIaHe



[Iporpammoii npenycmarpuBaetrcst 34  3aHATHS, [103TOMY JUISl  [IPOXOXKJIEHHs
nporpaMMHOromMartepuaiia OTBoaAMTCs 1 yac B HeJemo, 34 yueOHbIX HEllelIH.

JIH‘IHOCTHI)IC, MeTanpeamMeTHble H IPEAMETHbLIE€ PE3YyJIbTAaTbl

JlocTHKeHHe MJIAaHUPYEMBIX Pe3y/IbTaTOB B OCHOBHOM LLIKOJIE TPOMCXOAUT B KOMILIEKCE
MCIIOJIb30BAHUSI YETBIPEX MENIMCIMIUIMHAPHBIX  yueOHbIX rporpamMm («®DopmupoBaHue
YHHUBEPCAJIbHbBIX yueOHBIX JICHCTBUIY, «DopMupoBaHUe WUK'T-koMneTeHTHOCTH
oOyyaromuxcs», « OCHOBbI y4eOHOHUCCJIE10BATENIBLCKOM U IIPOEKTHON AesiTeIbHOCTHY, « OCHOBBI
CMBICIIOBOI'O YTeHHSI U pabOThI ¢ TEKCTOM») H y4eOHbIX [pOrpaMM MO BCEM IIpeJMETaM, B TOM
yucie no ¢usuke. Ilocrne u3yyeHusi nporpamMMbl BHEYPOUHOH JeATeIbHOCTH «Pu3uKa B
3a/1ayax ¥ dKCrepuMeHTax» o0ydaroumecs:

. CHUCTEMATHU3UPYIOT TEOPETHUECKHE 3HAHHUSI U YMEHHS 110 PEUICHHIO
CTaHJIaPTHBIX, HECTAHAAPTHBIX, TEXHUUYECKUX W OJIMMIIUA/IHBIX 3a/a4 pa3/IMuHbIMH
METO/IaMH;

*  BbIpa0OTAIOT HHJIUBHUAYJIbHBIM CTUIIb pellleHHsl PU3UUECKUX 3aJ1au.

. COBEPIICHCTBYIOT YMEHHSI Ha MPAKTHKE M0JIb30BaThCs NpUOOpaMu,
POBOJAUTH U3MEpPEHUsl (PU3MUECKUX BEJIMYMH (ONpeNessTh LIeHY JIeJIeHUsl, CHUMaTh
MOKa3aHUs1,co0I01aTh MpaBuia TEXHUKH O€30MacHOCTH);

. HayyaTcsi  M0JIb30BaThes  npubopamMu. ¢ KOTOPbIMH — HE
CTAJIKUBAIOTCS HA ypOKax(PHU3UKH B OCHOBHOH LIKOJIE:

. pazpaboTaloT U CKOHCTPYHPYIOT npuOOpbl W MOJAEIH  JUId
nocieayoueit paborel BKaOuHeTe YUHKH.

. COBEPIICHCTBYIOT HaBbIKM MUCBMEHHOW M YCTHOH peud B mpolecce
HAITMCAHHsT MCCIIEIOBATEILCKUX paboT, WHCTPYKIMH K BBINOJHEHHBIM MOJIEJISM H
npuOopaM, MpH BBICTYIUICHUSX HA HAy4YHO — [PAKTHUYECKUX KOH(pEpeHUHsIX

Pa3JIM4YHBIX YPOBHEH.

* ONpEeIIAT JajibHel1Iee HalpaBIeHUE Pa3BUTHS CBOMX criocobHoOCTEH, cdepy
HAYUYHBIX HHTEPECOB, OMpPELISITCS ¢ BLIOOPOM JlalibHel11ero o6pa3oBaTeibHOIO
MapuipyTa, AajibHeiiero npoduis o0ydyeHus B crapiieii 1KoJie.

ITpeomemnvimu pezyroemamamu nporpaMMbl BHEYPOUHOM €S TEIILHOCTH SBJISIIOTCS:

1. yMeHHE MOoJIb30BaThCs METOIaMH Hay4YHOTrO MO3HAHMSI, IPOBOJAUTH HAOJIIOIEHHUS,
IJIAHUPOBATH U MPOBOJIUTH IKCIIEPUMEHTBI, 00pabaThIBaTh pe3yIbTaThl U3MEPEHHUH;

2. HQYYUTBCS T10JIb30BAThCAd HM3MEPUTEIbHBIMU TpUOOpaMHu (BeChbl, JHHAMOMETP,
TEPMOMETP), COOUPATH HECJIOMHBIC YKCIIEPUMEHTAIbHBIC YCTAHOBKH JJIsl TPOBEICHHUS
MPOCTEHUIINX OIBITOB;

3. pa3BUTHE JIEMEHTOB TEOPETHYECKOIO MBILIIJICHUS! HA OCHOBE (POPMUPOBAHUST YMEHUH
yCTaHaBIUWBaTh (PaKThl, BBUICJAATH TIJIABHOE B H3Yy4YaeMOM SIBJIGHMM, BBISIBIISITH
MPHYHUHHOCJICACTBCHHbBIC CBsA3H MCIK/lYy BCJIMYHMHAMH, KOTOPbLIC €0 XapaKTCpH3ylOT, BbIABUTATb
UIoTeE3bl, q)OpMyﬂHpOBaTb BbIBO/bI;

4. pa3BUTHE KOMMYHHUKATUBHBIX YMCHHUI: JIOKJIQJbIBATh O pe3yjibTarax dKCIEPUMEHTAa,
KpaTKO W TOYHO OTBEYaTh Ha BOIPOCHI, HUCIOJB30BATH CIIPABOUYHYIO JIMTEPATYpy H
JIPyTHe HCTOYHUKH WH(OPMAIIKH.

Memanpeomemuvimu pe3yiomamamu 1porpaMMbl BHEYPOUHOM 1€ TEILHOCTH SIBJISIIOTCSL:
1. oBJ1aJiIeHHE HABBIKAMH CAMOCTOSITENILHOIO MPUOOPETEHUsI HOBBIX 3HAHWH, OpraHu3aliu
y4eOHOM /1eaTeNbHOCTH, MOCTAHOBKH IIeJIel, TUIAHUPOBAHHUS, CAMOKOHTPOJISI U OIEHKH
pe3yJIbTaTOB CBOCH JIEATEIbHOCTH, YMEHHUSMH TMPEJBHJIETh BO3MOXHBIC pPE3yJIbTaThl
CBOUX IEHCTBHUM;

2. npuoOpeTeHHe OMbITa CaMOCTOSITEJIBHOIO IMOMCKa aHalln3a U 0TOopa HHPOPMALIHH C
UCIIOJIB30BAHUEM PA3JIMUHBIX HCTOYHHKOB H HOBBIX HH(DOPMAIIMOHHBIX TEXHOJIOTHH
JUTSL pELICHUSI DKCIIEPUMEHTAIBHbIX 3a/1au:

3. bopmupoBaHHE yMeHHH paboTaTh B rpyIie ¢ BbINTOJIHEHHUEM pa3IMUHbIX COLMAIIbHBIX
pOJIEH, IPEACTaBIATh U OTCTAaUBaTh CBOU B3IJISABI M yOEIKICHUS, BECTH JUCKYCCHIO;



4. oBNaJieHHe SKCIIEPUMEHTAIbHBIMU METO/1aMU PELlICHHUs 3a/1a4.

JTuunocmubimu pe3ynbmamamu 1porpaMMbl BHEY POUHON JI€ATEIbHOCTH SIBJISIOTCS

1. cOopMHPOBAHHOCTH 1TO3HABATEIILHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX U

TBOPYECKHX CIIOCOOHOCTEN yUaluxces;

2. caMOCTOSTEJILHOCTh B TPHOOPETEHUH HOBBIX 3HAHUH U MPAKTHYECKUX YMEHHI,

3. npuoOpeTeHne yMEHHUsl CTaBUTh Iepe]i coO00H No3HaBaTeNbHbIE LENIH, BBIJIBUTAaTh

THIIOTE3BI, IOKa3bIBaTh COOCTBEHHYIO TOUKY 3PEHHUS;

4. npuoOpeTeHHE MOJOKUTEIIBHOTO IMOLIMOHAIBHOIO OTHOLIEHHUS K OKPYIKaIOIIEH

IIPUpOJIC U caMOMy ceOe KaK 4acTH MPHUPO/Ib.

Cnoco0bl OLlEHKH YPOBHSI 10CTHKEHU s 00y4alomuxcs

KauecTBO MOATrOTOBIEHHOCTH YYAIIUXCSl OINPEAESeTCsl KayeCTBOM BBINOJIHEHHBIX HMH
pabor. Kputepuem OLIEHKH B JIaHHOM cCllydae sBJIAETCS CTEIEHb OBJIaJICHUs HaBbIKaMH
paboThl, CAMOCTOSITENILHOCTh M 3aKOHUYEHHOCTb paboThl, TILATEJILHOCTH JKCIECPUMEHTA,
HAy4YHOCTb IIpe/UIaraeMoro perieH s npodaeMbl, BHELIHWN BU/L M Ka4eCcTBO paboThl prbopa
WJIM MOJIEJIM, COOTBETCTBHE MCCIIC/IOBATEILCKOW paboThl TpeOyeMbIM HOPMaM M IpaBUjIaM
o(hopMJIICHHUS.

[ToowpuTenbHON GOPMON OLICHKH TPY/1a yUyalluXcs sBISETCs JeMOHCTpalus padbor,
BBIITOJIHEHHBIX YUYAIlIMMHUCS W BBICTYIUJICHHE C pe3yJIbTaTaMH MCCIIEIOBAHUN Nepes
pa3IMYHBIMH ayJIUTOPHUSMHU (B KJIacce, B CTapLIMX M MJIAJIINX KJIaccax, yUMTEIsIMH,
reJlaroraMu JOMOJHUTEILHOI0 00pa30BaHusl) BHYTPH LIKOJIbI.

Pabota ¢ yueOHBIM MaTepHAIOM Pa3HOOOpa3HbIX GOPM J1aET BO3MOXKHOCTh KAXKIAOMY

UX YYalIMXCS MPOSIBUTH CBOM CIOCOOHOCTH (B 00JIACTH CHCTEMATH3aLMK TEOPETHYCCKUX
3HAHM, B 00JIACTH pEIICHUS CTAHIAPTHBIX 3a/a4, B 00JIaCTH PELIEHUs HECTAHapTHBIX 3aj1a4,
B o0macTu HccienoBarelibckoil  pabotel W T.J1). CuTyauuu ycnexa, cosjaroliue
HOJIOKUTENLHYIO MOTHBALMIO K JIESITEJIbHOCTH, SIBJISIOTCS Ba)KHBIM (PAKTOPOM pa3sBUTHs
TBOPUYECKHUX U MTO3HABATEJILHBIX CIOCOOHOCTEHN ydaluXcs.

Coaep:xaHue Kypca BHEYPOYHOI 1eATe1bHOCTH

TensoBbie IBJIEHHS.
TeroBoe paciiupenue Tei. [Iponecchl niaBjaeHus 1 OTBEP/EBAHUs, HCIIAPEHHUS U
KoHJeHcanuu. Terutonepenaya. BiaxHocTs BO3/lyXa Ha pa3HbIX KOHTHHEHTAX.

Lemoncmpayuu: 1. Habnonenue tasuus jibaa B Boje. 2. CKOpOCTH UCnapeHUs pa3IMuHbIX
xuakocte. 3. TenoBelie nBurareny Oy ayLIero.

Jlabopamopnwie pabomer (¢ wcnojib3oBanuem obGopynosanus «Touka pocrax): 1.
M3Menenus JUIMHBI Tejla NPH HarpeBaHWH M oxyaxcaeHud. 2. OriauBka napaduHOBOIO
cojiaTtuka. 3.

Ha6J'I}O,[lCHI/IC 3a IJIaBJICHHUCM JibJa 4. OT 4yero 3aBUCHUT CKOPOCTb HCITapCHHSI )KI/I,[IKOCTI/I‘.> 5.
Hab6umo/1eHne TenionpoBOoAHOCTH BOJIbI M BO3/LyXa.

Xapakmepucmuka 0CHOGHbBIX 6UO0E OesAMeI6HOCMU.!

CamocTosTensHO GOPMYTUPYIOT MTO3HABATELHYIO 3a/1auy. Y MEIOT ¢ IIOMOUIbIO BOIIPOCOB
J0OBIBATh HEJOCTAIONLY 0 HH(popmalnio. Mcnonb30Banne u3MepUTebHbIX TPUOOPOB.

BoinosiHeHre 1abopaTOpHBIX U MPAKTUUYECKUX paboT. JlMarHocTuka U yCTpaHEHHE HEUCIIPABHOCTEH
npuOopoB. BeicTpanBaHKe T'MIIOTe3 HAa OCHOBAHWM HMMEIOLIMXCS JdaHHbIX. KoHCTpyHpoBanue u

MOACIIUPOBAHUEC.

BplnmosiHeHHe 3aJaHWii 10 YCOBEpIISHCTBOBaHUIO MpuOOpoB. Pa3zpaboTka HOBBIX BapHaHTOB
OmBITOB. Pa3paboTka W MpoOBEpKa METOJMKH IKCIEepUMEHTalbHOH paboTel. Pabota B MasbIx
rpymnnax. AHaJIU3UPYIOT, BEIOUpAOT U 0OOCHOBBIBAIOT CBOE pelueHue, AeicTBus. [lpencrasnenue
pe3yJIbTaToOB MapHO, IPYIINOBOM JAESITeJIBHOCTH. Y4acTue B JIdajiore B COOTBETCTBUU C MpaBUJIaMH

PEUCBOI0O MMOBCACHHA.



3JICKTpl/l‘leCKHe SIBJICHHUSI.

Mukpomup. Mojienu aroma, cyliectsoBasiime 10 Hauaina XIX. Mictopus OTKpbITHS U I1CHCTBHUS
rajJbBaHMUECKOro daemenTa. Mcropus co3nanus aektpodopHoii MamrHbl. OneliT BosbTa.
DIEKTPUUECKUI TOK B DJICKTPOJIUTAX.

Hemonempayuu: (¢ ucnonbzopanuem obopynosanus «Touka pocrar)
1. Moaenu atomoB. 2. ['ajibBaHWYECKHE 3IEMEHTBL. 3. DieKTpoopHOH
MmatuHel. 4. OneiTel Bosibta 1 I"anbBanu.

Jlabopamopnoie pabomur: 1. Co3naHue rajlbBaHHUECKUX DJIEMEHTOB U3 MOJIPYYHbBIX CPEICTB.
Xapaxkmepucmuka OCHOBHBIX BUIOB A€SATEIbHOCTH:

Vpasisior cBoe 103HaBaTeIbHOM U y4eOHOM JesITeIbHOCTBIO T0CPEICTBOM ITOCTAHOBKH LiEJIEH,
MIAaHUPOBAHUSI, KOHTPOJISI, KOPPEKIIUU CBOMX JACHCTBHI U OLIEHKH YCIEITHOCTH YCBOCHHSI.
CpaBHHBAIOT C110c00 U pe3ysbTaT CBOUX JICHCTBHIH ¢ 00pa3iioM - JIKCTOM COMPOBOK/ICHHUS.
O6uapyuBaloT OTKJIOHeHHs. OOIyMbIBAIOT NPUUYMHBI OTKJIOHEHHH. OCYLIECTBIAIOT
CaMOKOHTPOJIb U

B3aUMOKOHTPOJIb. Mcrosib30BaHue n3MepuTesbHbIX NPUOOPoB. Brinonnenne 1abopaToOpHbIX U
NpaKTHUECKUX paboT. JlHarHocTHKa U ycTpaHeHHe HeucnpaBHoCTeH npubopos. BeicTpanBanue
IMIIOTE3 HA OCHOBAHWM MMECIOIIMXCS JaHHbIX. KOHCTpyHpOBaHHE U MOJICJIMPOBAHHE.

3JICKTpOMaFHl/lTHble SIBJICHH .

MaruuTHoe 10Jje B BeuiecTBe. MaruuTHasi aHomaius. Maruuthele Oypu. Pa3HOBUIHOCTH
JIEKTPOU3MEPHTEILHBIX TPUOOPOB. Pa3HOBUIHOCTH 2JIEKTPOABUrATEICH.

Jemonempayuu (¢ ucnosp3zoBanuem ooopyaosanus «Touka pocera»): 1. Haryisanocts
MOBEJICHUS BELIECCTB B MarHUTHOM 1moJje. 2. [Ipe3eHTanuuu 0 marHuTHom nojie 3emMau U o
MarHuTHBIX Gypax. 3. JleMOHCTpauus pa3sHOBHIHOCTEH dEKTPOU3IMEPHTENbHBLIX NpHOOpOB. 4.
HarnsaHocTh pa3HOBHAHOCTEH 271€KTPOABHIaTENIEN.

Jlabopamopnwie pabomer: 1. ViccienoBanue pa3iMuHbIX 3J1€KTPOU3MEPHTENLHBIX IPUOOPOB.
XC(]?CH\'I’I?G[)L(CH?HKU OCHOGBHBIX BUOOB OCSLMeIbHOCMU.!

VpasJjisiioT CBOEH MM03HABATEILHONW U yUeOHON e Te/IbHOCTbIO IIOCPEICTBOM MTOCTAHOBKH LIEJICH,
IUIAHHPOBAHHUSI, KOHTPOJIsl, KOPPEKIIMU CBOUX JICHCTBUI M OLEHKH YCIEIIHOCTH YCBOCHHH.
CpaBHHBAIOT c110cO0 W pe3yJIbTaT CBOUX ACHCTBHI ¢ 00pa3IoM - TMCTOM CONPOBOKACHHS.
OGHapyXMBatOT OTKJIOHEHHs. OOAyMBIBAIOT MPUUYMHBI OTKJIOHEHHH. OCYLIECTBIAIOT
CaMOKOHTPOJIb U

B3aUMOKOHTPOJIb.
OnruyecKkue siBJIEHHS.

McTouHuKKM cBeTa: TEIJIOBbIC, JIIOMHHECLEHTHbIE, UCKYyCCTBeHHbIE. M3roroBnenue kamepsl -
o0CKypa M HCClie[lOBaHHE H300paKeHHsT ¢ MOMOLIbIO MOJesld. MHOrokpaTHoe H300pa)keHHe
MpejMeTa B HECKOJIBKUX MJIOCKUX 3epkaliax. M3roToBUThH MEPUCKON U C €ro MOMOLIBIO IPOBECTH
HabmoeHus. [lpakTHyeckoe WCMONB30BAaHHE BOTHYTHIX 3epKajl. 3pUTENIbHBIE HILIIO3HH,
MOpOMKIaeMble

npejomseHuemM cBeta. Mupaxu. PazBurue BoJIOKOHHOM onTHkU. Mcnonb30BaHHe 3aKOHOB CBETA B
TEXHHKE.

Llemoncmpayuu (¢ ncnosibzoBanueM odopynosanust «Touka pocra)



1. Pasnunble HCTOUHMKH cBeTa. 2. M300paxeHue MpeMeTa B HECKOIbKHX
TUIOCKHX 3epKajiax. 2. Y CTpoHcTBO (oToannaparoB, KHHOIPOEKTOPOB, KaJIeH JOCKOMOB.

Jlabopamopneie pabome:: 1. VI3roToBiieH#ie KaMephl - 06CKypa U UCCIeIOBAHHE H300pasKEH s ¢
nomompo  Mozenu. 2. llpakTuyeckoe mnpuMeHeHHE TIUIOCKMX 3epkan. 3. IlpakTuueckoe
MCIIOJb30BAaHHE BOTHYTBLIX 3epKail. 4. M3rotoBieHHe nepuckona v HaOIIONEHHS C MOMOIIBIO
MOJICJIH.

Xapa/\'mepucmw\'a OCHOGHBIX BUOOG OCSAMEIbHOCIU.!

YIpaBisioT CBOeH MO3HABATEIBHOM U y4eGHOI JesITebHOCTHIO IOCPEACTBOM IIOCTAHOBKH LIEJICH,
TIAHUPOBAHUA, KOHTPOJISI, KOPPEKIIMHK CBOUX JICHCTBUI M OLIGHKH YCIIEIIHOCTH YCBOEHHUS.
Beraensior u GopMyIHpyrOT MO3HABATENLHYIO LE/b. BbIACISIOT KOJIHUYECTBEHHBIE XapaKTepPUCTHKH
OOBEKTOB, 3aJaHHble CJIO0BaMH. [IpUHHUMAIOT MO3HABATENLHYIO LEdb M COXpaHsIOT €€ IpH
BBIIIOJIHEHUH

y4eOHbIX neiicTBuii. OCcO3HAIOT CBOM JIeHCTBHS. IMEIOT HaBbIKM KOHCTPYKTHBHOIO OOIICHHS B
MaJIbIX TPYIIIax.

YesioBek U npupoaa

ABTOMATHKa B HauleH XH3HH. [Ipumephl HCIOIB30BaHKs ABTOMATHYECKMX YCTPOHCTB B HayKe, Ha
NpOU3BOACTBE U B ObITy. Cpenctpa cBsi3u. Pajnio u TesneBuaeHue. AJbTepHATUBHBIE MCTOUYHHKH
SHepruu. Buubl  onexrpocranumii.  HeoOGXoaMMOCTb  9KOHOMHM  NPHPOJHBIX PECYpcoB U
MCI10JIb30BAHHsI, HOBBIX DKOJIOTHYHBIX U O€301acHbIX TexHOJI0rui. Hayka u 6e3onacHocTb jmoei.

Hemoncmpayuu: 1. poromarepuaisl U ciaiibl 1o Teme.
Jlabopamopnwvie pabome:: 1. M3yueHue 1eiiCTBUH CPECTB CBA3H, PAJIMO U TEJICBUICHHS.
Xapaxmepucmuka 0CHOGHBIX BUOOE OCSMENIbHOCIIU.!

CamocTosTenbHO (GOPMYIIMPYIOT MO3HABATENILHYIO 3a1auy. YMEIOT (MM pa3BUBAIOT) CIIOCOOHOCTD
C MOMOIIBIO BOIIPOCOB JJOOBIBATh HEOCTAIOILY IO HH(DOPMALIHIO.

Y4yeOHO - TeMaTHYeCKHH MJIaH

Ne i/m | Tema KonunuectBo
1 Tennosele siBICHMS 12
2 DJIEKTPUYECKHUE SIBJIEHUSI 8
3 DJIEKTPOMArHUTHbBIE SIBIICHUS 3
4 OnTuyeckue siBJICHUS 7
5 Yenosek u npupoia 4
Utoro 34

Ilnanupyemble pe3yibTaThl H3yUeHHs

JlocTiKeHMe IIIaHMPYEMBIX pE3yJIbTATOB B OCHOBHOH IIKOJE TNPOMCXOMMT B KOMILIEKCE
UCIIOJIb30BAHHUS  YETBIPEX MEXKIAUCHMIUIMHAPHBIX yueOHBIX nporpamm  («DopMupoBaHie
YHHUBEpPCAJIbHBIX y4eOHBIX JNCHCTBUIY, «PopmMUpoBaHHE MKT-koMneTeHTHOCTH
oOy4atoruxcs», « OCHOBBI y4eOHOMCCIIEI0BATENBCKOM M TIPOCKTHOI AeSITENLHOCTHY , « OCHOBDI
CMBICJIOBOTO YTCHHS M PabOThI ¢ TEKCTOM») M yUEOHBIX MPOrPaMM 10 BCEM TPE/IMETaM, B TOM
uncrie no ¢usuxe. Ilocne u3ydenus nmporpammbl BHEYPOUHOM JesiTelibHOCTH «Du3nKka B
3a/la4ax v SKCIEepUMEHTax» o0yuaroumecs:

* CHCTCMATU3HPYIOT TEOPETUUCCKHE 3HAHUS U YMEHHUS 110 PELICHHIO CTaHIapTHBIX,
HCCTAHMAapTHBIX, TEXHUYCCKUX H OJIMMITHA/HBIX 3a/1a4 pa3/InuHbIMU METOIAMH:



* BBIPabOTAIOT MHIMBH/LY AJIbHBIHA CTHIIL pellieHHs (PU3HUECKHX 3aj1ay.

* COBEPLIEHCTBYIOT YMEHHs Ha MPAKTHKE MOJb30BaThCs NPUOOpPAMH, MPOBOAMTD
u3MepeHus PU3HUECKUX BEJMUUH (ONpPEee/siTh HeHy JeJICHUs, CHUMATh [OKa3aHHus,
co0Jro1aTh paBuila TEXHUKHA OE3011aCHOCTH);

* Hay4aTCs MM0JIL30BATHCS IPHOOPAMHU, ¢ KOTOPLIMH HE CTAJIKHBAIOTCS HA ypoKax
(GHU3KMKKU B OCHOBHOM 1IKOJIE;

* pa3paboTalOT U CKOHCTPYHPYIOT PUOOPBI M MOJICIH JUlsl NOc/enyoled paboThl B
kaOuHeTe (PU3UKH.

* COBEPUICHCTBYIOT HaBBIKH NMHCHMEHHONW M YCTHOH peyd B Mpolecce HanucaHWs
MCCIIe10BaTENIbCKUX paboT, MHCTPYKLKH K BBINOJIHEHHBIM MOJIENISAM U IPUOOpam, npu
BBICTYIIJICHUSX HA HAYYHO — MPAKTHYECKUX KOH(PEPEHUMAX pa3IHYHBIX YPOBHEH.

* ONpesieNsT JaNbHelilnee HaNpaBlieHHe pa3BUTHs CBOMX criocoOHocTeH, chepy
Hay4HBIX HHTEPECOB, ONPEJICIISTCS ¢ BLIOOPOM JlalibHEl1IIero 00pa3oBaTe/ibHOro
MapLipyTa, jaibHeifiiero npodguis oOyuenus B cTapiiei ikose. KanenaapHo
TEMATHYCCKOE IMJIaHUPOBAHHE

Ne Tema Jlara
1o IJIaHy

1 Beoanoe 3anstue. [lenu u 3aiaun kypcea. Texnuka
©€3011acCHOCTH.

2 PasHooOpa3ue TerioBbIX sBjieHUi. TerioBoe pacuiipeHue Tell.

2 JlaGoparophast pabora «M3mMeHeH st 1JTMHBI Tej1a py
HarpeBaHUH U OXJIAKICHUI.

4 Tennonepenaua Habnonenue TenionpoBoAHOCTH BOJIbI U
BO3/1yXa.

5 JlaGoparopHas pabota «M3mepenue yiejbHOH TEII0EMKOCTH
pa3InuHbIX BELLECTBY.

6 [InaBnenue u orBepaeBanue. JlabopartopHas padora «OT/iMBKa
napauHOBOI'O COJIAATHKAY

7 JlaGopatophas pabora «HabnroicHue 3a 1y1aBjieHUEM JIbJ1a»

8 Perrenne oJMMITHAIHBIX 3a/1a4 HA YpaBHEHHE TEMJIOBOTO
Oaslanca

9 PerieHre oJMMITHAIHbIX 3a/a4 Ha pacy€T TEIJIOBBIX
POLIECCOB

10 BripaniuBanue KpUCTaJIOB.

11 Hcnapenue 1 KOHAEHCALHUS. 7

12 CocraB armocdepbl,HaOIOAEHHE ITePEeX0/1a HEHACHICHHbBIX
IIapOB B HACBILICHHBIE.

13 BrnaxkHocTh BO3/1yxa Ha pa3HbIX KOHTHHEHTAxX

14 Muxkpomup. Mojesnu atoma, cyiiectBoBasiine J1o Havajua XIX

15 HcTopust OTKpbITHsI U A€HCTBUS ajlbBAHHYECKOI0 2JIEMEHTA

16 Hctopusi co3anust 371eKTpoOopHON MAILIUHBI

17 OmnbITel BosbTa. DiIeKTpUYECKUH TOK B 2JIEKTPOJIMTAX.

18 PelieHue oJIMMITHAHBIX 3a/1a4 Ha 3aKOHBI IIOCTOSIHHOI'O TOKa

19 HaOmroneHue 3aBUCUMOCTH COIPOTUBIIEHUS IIPOBOJIHUKA OT
TeMIepaTyphbl.

20 JlaGopatophas padora «OnpeesieHHe CTOUMOCTH
U3PACXOJ0BAHHOM 2JIEKTPOIHEPIUH 110 MOLIHOCTH
1OTpeOUTEIIS U 110 CUETUHUKY»

21 PelieHue oTMMNMaHbIX 3a/a4 Ha TEMJIOBOE JACHCTBHE TOKA

22 DJIEKTPOMAarHUTHBIE SIBJICHUS. DIIEKTPOU3MEPHUTEIIbHBIE
npubOPEI.

23 MarunuTtHas aHomasus. MaruuTHele Oy pu

24 Pa3zHOBUIHOCTH JIEKTPOJBUIATENCH.




25 VIcTOYHHKH cBeTa: TeNJIOBbIE, IIOMUHECIIEHTHbIE.

26 OkcenepuMeHT HabutoieHne. MHOroKpaTHoe H300pakeHue
IpeIMETa B HECKOJIBKUX IJIOCKHUX 3epKaliax.

2l M3roToBUTH NEPUCKOM U C €r0 MOMOIIBLIO IPOBECTH
HabJII01IeHU S

28 TIpakTHUECKOE HCIIOB30BAHNE BOIHY THIX 3¢pKaI B

29 3pHTesIbHbIE HILTIO3UHU, TIOPOYKIAEMbIE [TPEJOMIIEHUEM
ceera. Mupaxu.

30 PasButHe BOJIOKOHHOH ONITHKH

31 VMcnosb3oBaHne 3aKOHOB CBETA B TEXHUKE

32 ABTOMAaTHKa B Halllel JKU3HH .

33 Panuo u teneBuneHue

34 AJIbTEPHATHBHbBIC HCTOYHUKH dYHEepruu. Bu/ibl 2JieKTpocTaniinii

Onucanue y4eOHO-METOAHYECKOI0 H MATEPHAIbHO-TEXHHYECKOr0 o0ecrneyeHust Kypca
BHeyp()‘-lHOﬁ ACATECJIbBHOCTH

1. Bueypounas znestesibHOCTb. [IpuMepHbIii 11aH BHEYPOUHOM A€SATEILHOCTH B OCHOBHOM LIKOJIE:
nocodue mus yuurens/. B.I1. Crenanos, JI.B. I'puropbes — M.: [Ipocsemenne, 2014. — 200 c. -.
(CranmapTbl BTOPOro MOKOJICHHS).

2. Paboune nporpammbl. @uznka. 7-9 kiacchl: yyeGHO-MeTOAMYecKOe nnocodbue/coct. E.H.
Tuxonosa.- M.:/Ipoda, 2013.-398 c.

3. ®enepanbHbli rocy 1apcTBEHHBIH cTanapT 0611ero 06pa3oBaHusi BTOPOro MOKOJEHHUS:
JeSATENbHOCTHBIN nojaxon [Teker]: meronuueckue pexkomenpauuu. B 3 u. Yacts 1/
C.B.Aunanuuesa; noa obut. Pen. T.d.Ecenkooit, B.B. 3apy6unoii, asr. Beryn. Cr. B.B.
3apybuna — YnbsHosck: YUIIKITPO, 2010. — 84 c.

4. 3anumarenbHas (usuka. [lepenbman 5.1, — M. : Hayka, 1972.

5. ®enepanbHbIi rocy 1apCTBEHHBIH 00pa3oBaTeIbHbIN cTaHAapT [ DJIEKTPOHHLIH pecype]. — Peskum
nocryna: http://standart.edu/catalog.aspx?Catalog=227

6. Caiitr MununcrepcTBa o6paszoBanust 1 Hayku Poccuiickoit ®enepaunu// opunanbHbI caiT. —
Pexxum nocryna: http://muno6pHay ku.pd/

7. Meronunyeckas ciyxba. MsnarensctBo « BMHOM. JlaGopatopust 3HaHmuit» [ DIeKTpOHHBIH
pecypc]. — Pexxum nocrymna: http:/metodist.1bz.ru/

8. Mrposas nporpamma Ha aucke «Jlpaxotia u 3anumarenstas Gusnka» [IneKTponHsIil pecype]. —
Pexxum nocryna: http:// www.media 2000.ru//

9. Pa3BuBaioue 2J1eKTPOHHBIE HIPhI « Y MHUKH — H3y4yaeM IUIAHETY» [ DJIeKTPOHHBIH pecypc]. —
Pexxum nocryna: http:// www.russobit-m.ru//

10. ABTopckas macrepckas (http:/metodist.Ibz.ru).

11. Anroputmbl pemienus 3anad no ¢usuke: festivai.lseptember.ru/articles/310656
DdopmupoBaHHEe YMEHHIT ydanmxcs pemath pU3zHyeckue 3aaaqn: revolution. allbest.

ru/physics/00008858 0.html___




