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1. Kommiiekc OCHOBHLIX XaPAKTEPHCTHK JIONOJTHUTEJILHOM o01eo00pa3oBaTeJaLHOM

o01Iepa3BUBaIOIIEi MPOrPAMMBI:

1.1. MosicHuTEILHAA 3aAMUCKA

dusnueckoe 00pazoBaHKUe B CUCTEME OOILNEro U CPeAHEro 00pa30BaHMs 3aHUMAET OJAHO U3 BEAYIIUX MECT.
SBnsisice QpyHAAMEHTOM HAYYHOTO MHUPOMOHHMAHMS, OHO CHOCOOCTBYET (OpMHpPOBaHHIO 3HAHUN 00
OCHOBHBIX METOJIaX HAY4YHOTO MO3HAHMs OKpYXKAIoLIEro Mupa, (yHIaMEHTAIbHBIX HAay4HBIX TEOpUU U
3aKOHOMEPHOCTEH, (OpMUPYET y YydYalUXCsl YMEHHsI HCCIENOBaTb W OOBICHATH SIBICHUS NPUPOABI U
TEXHUKH .

Kak mkompHbI mpeameT, ¢u3uka o0nagaeT OrpOMHBIM T'YMAaHUTAPHBIM IOTCHIHAJIOM, OHAa AaKTHBHO
dopMupyeT HHTEUICKTyaJbHBIE M  MHPOBO33PEHUYECKHE KadecTBa JHYHOCTH. Jluddepenuumanus
OpeAroyaraeT TaKyl0 OpraHU3alMIo Iporecca OOy4eHHs, KOTOpas Y4YUTHIBACT WHIUBHIyaIbHbIC
0COOEHHOCTH yYaluxcs, UX CIOCOOHOCTH M MHTEPECHI, JIMYHOCTHBIN onbIT. uddepenunanus oOyueHus
¢u3nKe MO3BOJSAET, C OJHOW CTOPOHBI, 00eCreynTh 0a30BYIO MOATOTOBKY, C JPYrOM — YAOBJIETBOPUTH
NOTPeOHOCTH KAXK0T0, KTO MPOSBIISIET HHTEPEC U CIOCOOHOCTHU K MPEMETY U BBIXOJIUT 32 PAMKU U3yUCHHS
(U3MKHK B IIKOJIBHOM Kypce.

JononHutenbHass — obOmeoOpa3zoBarenbHas — (0Omiepa3BUBaroIas) porpamma no ¢usuke
«OKCcTepruMeHTalIbHAsT (PHU3MKA W PEIICHHE 3a/au4» peajn3yercs B MOV COII um. C.M.MUBaHoBa
p.n. Typku CapatoBckoii o0nacTu

Peanmaum[ porpamMmaI o0OecIeunBacTCs HOpPMAaTUBHBIMU JOKYMCHTAMM:

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-@3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoii
®enepanun» (¢ U3M. U J0IL., BCTy. B cuity ¢ 01.09.2020).

2. IlacnopT HanmoHanpHOTrO NpoekTa «ObpazoBanue» (yTB. npesuguymom Cosera npu llpesuaenre PO no
CTPATETUYECKOMY Pa3BUTHIO M HAIIMOHAJIBHBIM IIPOEKTaM, MPOToKoJI OT 24.12.2018 Ne 16).

3. l'ocynapcrBennas nporpamma Poccutickoii @enepanuu «Pa3sutue o6pazoBanus» (yrB. [locTanoBieHuEM
ITpaButensctBa PO or 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06 yTBepXIAEHHUU TrOCyIapCTBEHHOMN
nporpammbl Poccuiickoit denepannn «Pa3putre oOpazoBaHUs».

4. Ilpodeccuonanbublit cranaapt «llenaror (memaroruyeckast JesTEIbHOCTh B JIOIIKOJIBHOM, HayaJbHOM
00111eM, OCHOBHOM 00I1IeM, cpeHeM o01ieM 00pa3oBaHun), (BOCIIUTATENb, yuuTeNb)» (pea. ot 16.06.2019)
(ITpukaz MunuctepcTBa Tpyaa u conranbHon 3amuTsl PO ot 18 oktsi6ps 2013 1. No 544H, ¢ u3MeHEHUsAIMH,
BHECEHHBIMU MpHKa3oM MuHHcTepcTBa Tpyaa u couzamutel PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1.
Ne 422n).

5. Tlpukazom MwunuctepctBa obpazoBanusi u Hayku PD ot 09.11.2018 r. Ne 196 «O6 yrBepxkneHun
Nopsiika  OpraHM3allid ¥ OCYLIECTBICHHMS O00pa30BaTENbHOM JEATENbHOCTH IO JONOJHUTENbHBIM
00111e00pa30BaTENbHBIM IPOTPaMMaM»,

6. CanlluH 2.4.4.3172-14 «CaHuTapHO-3MHIEMUOIOTUYECKUE TPEOOBAHUS K YCTPOHUCTBY, COACPKAHUIO U
OpraHu3alK pexumMa paboThl 00pa30BaTeIbHBIX OPraHU3AMMI JOMOJHUTENBHOTO 00pa3oBaHus AeTeil,

7. [TocranoBnenuem IlpaButensctBa CaparoBckoit o6mactu ot  30.04.2019r. Ne 310-I1 «O
nepcoHUUIIMPOBAHHOM 00pa30BaHuH JieTel Ha TeppuTopun CapaToBCKOM 001acTH,

8. Mpasmwramu [IOJO (IIpuka3 muHHECTEpcTBa 00pazoBaHus CapaToBckoil oOyiacté «OO0 yTBEpkKICHUU
[IpaBun

NepCOHU(UITUPOBAHHOTO (PUHAHCUPOBAHUS JIOTIOJIHUTENBLHOIO 00pazoBaHus B CapaTOBCKOH 00iIacTu» oOT
21.05.2019r. Nel077, m.51.).

9. Meronuueckue PpEeKOMEHJAlMM IO CO3JaHHI0 U (YHKIMOHMPOBAHHIO B 00II€00pa30BaTENbHBIX
OpraHu3aIMsIX, PACMOJIOKEHHBIX B CEJIbCKOW MECTHOCTM M MajblX TOpOjax, LEHTPOB OOpa3oBaHMA



€CTECTBEHHO-HAyYHONH ©  TeXHoJIoTMYeckoi HampaBiaeHHocTed («Touka pocray) (YTBepKaeHBI
pacriopsbkeHreM MuHucTepcTBa npocsenieHust Poccutickoit @enepanuu ot 12 ssuBaps 2021 1. NeP-6).

10. Meroauueckue pEKOMEHJAIMK 1O CO3AaHUI0 M (DPYHKIMOHUPOBAHUIO JETCKUX TEXHOIAPKOB
«KBantopuym» Ha ©0aze o00meoOpa3oBaTENbHBIX OpraHu3anuii (yTB. pacropsbkeHneM MuHUCTEepCTBa
npocgetieHust Poccuiickoit @enepanuu ot 12.01.2021 Ne P-4).

HoBusna. J[lanHas nporpaMma IMo3BOJSET OOydarOIMMCS O3HAKOMHUTBHCS C METOAMKOM OpraHu3aluu U
MIPOBE/ICHUS SKCIIEPUMEHTAIBHO-HCCIIEI0BATEIBCKON JESITEIbHOCTH B COBPEMEHHOM Y4€OHOM IpoIecce 1o
¢bu3nKe, 03HAKOMHUTHCS CO MHOTHMMH HHTEPECHBIMU BONpOcaMu (U3MKM Ha JAHHOM dTame oOydeHus,
BBIXOJSIIMMU 332 PaMKH IIKOJIbHOM IPOrpaMMBbl, PACHIMPUTH LEIOCTHOE NpPEICTaBICHHE O MpodieMe
naHHOW Hayku. JleT mnosydaroT mnpodecCHOHAIbHBIE HAaBBIKH, KOTOPBIE CIIOCOOCTBYIOT JalibHEHIIeH
COLIMAJIbHOW aJanTaluu B o0IIecTBe

AKTYaJIbHOCTh. DKCIEPUMEHTAIbHAs JIEATENbHOCTh OyAeT CIIOCOOCTBOBATH PA3BUTHUIO MBICIUTEIbHBIX
oreparuii 1 001eMy HHTEIJIEKTYaIbHOMY Pa3BUTHIO.

OTtiM4uTeIbHbIE O0COOEHHOCTH BaxHbIM (QakTOpOoM peann3anuu JTaHHOMW NPOTPaMMBI  SIBISETCS
CTpPEMJIEHME DPA3BUTh Yy YYalllUXCS YMEHHE CaMOCTOSATENIbHO paboTaTh, Jymarb, IKCIEPUMEHTHUPOBATH B
YCIIOBUSIX ULIKOJIbHOM 1a00OpaTopuu, a TaKKe COBEPILIEHCTBOBATh HABBIKM ApPryMEHTAllMM COOCTBEHHOM
MO3ULUH 110 ONPEAEIEHHBIM BOIIPOCAM.

Ilenarormueckass uejecoodpasHoctb CojepXkaHue NPOrpaMMbl COOTBETCTBYET I103HABATEIbHBIM
BO3MOJKHOCTSIM IIKOJBHUKOB W IPENOCTABIsET UM BO3MOYKHOCTb Pa0OTaTh Ha YPOBHE HOBBIIIEHHBIX
TpeOoBaHuM, pa3BuBas YyueOHyr0 MoTuBauuioo. CojepKaHue 3aHATHH BHEYPOUHOM J1€ATEIbHOCTH
IpEJCTaBIsieT COOOM BBEJIEHHE B MHUpP HKCIEPUMEHTANIbHOM (U3MKU, B KOTOPOM YydYallldecs CTaHYT
HCCIIEIOBATENsIMU U HaydaTbCsl MO3HABaTh OKPYXAIOUIMM MX MHUpP, TO €CTb OCBOSIT OCHOBHBIE METO]IbI
HAYYHOTO TMO3HaHW. B yClIOBMSX peanu3anuu oO0pa3oBaTeNbHON MPOrpamMMbl HIMPOKO HCIIOJB3YIOTCS
METOJIbl y4eOHOI0, MCCIEI0BATEIbCKOr0, MPOOIEMHOr0 3KcnepuMeHTa. PeOEHOK B mpoliecce MO3HAHUA,
npuobperass 4YyBCTBEHHBIH ((PEHOMEHOIIOTUYECKUN) OIBIT, MEPEKHBACT MOJYyYCHHBIC OMIYIICHUS U
BIIEYATJIEHUS. DTU NEPEKUBAaHUSA MPOOYKAAIOT U MOOYKIAIOT IIPOLECC MBILIICHUS.

Bo3pactHble oco6enHocTH. Bo3pact oOyuaromuxcs ot 14 net o 15 ner.
Cpoku peanusanum nporpammsl: 1 roa, 68 gacos.

@opMBI H pe:KUM PadoThI
®dopma 00yueHus1 OUHas.
1.2. Hean u 3axaum Kypca

Onupasicb Ha UHAUBUAYaJIbHbIE O0pa30BaTENIbHBIE 3alpOChl U CIIOCOOHOCTH Ka)XJ0ro pedeHka Mpu
peanzalny IporpaMMbl BHEYPOUHOH EATENIbHOCTH M0 (pu3nKe «IKCIepuMeHTalbHas (PU3MKa U pelIeHHe
3a/a4», MOXKHO JOCTHYb OCHOBHOM II€JIM - pa3BUTh Yy OOYYalOIIMXCS CTpEeMJIEHHE K JajbHeliemy
CaMOOIIPEICIICHUIO, UHTEIUIEKTYalbHOM, HAYYHOU M NMPAKTHUUYECKOW CaMOCTOSTEIIBHOCTH, IIO3HABATEIBbHON
AKTUBHOCTH.

Heabo mporpamMmbl «QKcnepuMeHTalnbHas (pU3UKa U pelieHre 3a1ad» i ydaumxcs §8-X KJIaccoB
SIBJISIFOTCSL:

* Pa3BUTHE y y4alIUXCs MMO3HABATEIBHBIX WHTEPECOB, NHTEIICKTYAIBHBIX U TBOPUYECKHX CIIOCOOHOCTEH B
MPOIIeCcCe PEIeHUs MPAKTUUECKHX 3a/1a4 U CAMOCTOATEILHOTO TPHOOPETEHNUST HOBBIX 3HAHUIA;



* ¢opMupOBaHHE U pa3BUTHE Yy YYallUXCsl KIIOYEBBIX KOMIIETEHIMI: y4eOHO-IT03HABATENbHbIX,
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX, COLMAIbHBIX, M KaK CIEACTBHE KOMIETCHIUNH JIMYHOCTHOTO
CaMOCOBEPILIEHCTBOBAHMUS;

* (OpMHpPOBAHKWE TPEIMETHBIX W METAlPEAMETHBIX PE3YJIbTATOB OOYYCHHS, YHHBEPCAJIBHBIX yUEeOHBIX
JIENCTBHI;

¢ BOCIIMTAHUC TBOp‘ICCKOfI JIMYHOCTHU, CIIOCOOHOH K OCBOEHHMIO MEPECAOBBIX TEXHOJIOTHH U CO31aHHUIO0 CBOHX
COOCTBEHHBIX paspa60T01<, K BBIIBHM?>KCHHUIO HOBBIX I/I,Z[ef/'l U ITPOCKTOB;

e peanu3anus JESATENHOCTHOIO IOAXOJa K TMPEIMETHOMY OOYYEHHI0O Ha 3aHATHSX BHEYPOUHOU
nesTeNbHOCTH 10 Qu3uke. OCOOEHHOCTHhIO BHEYPOUHOU JEATENHOCTH MO (PU3UKE B pamMKax KpPYKKOBOU
paboThl sBISETCS TO, YTO OHA HAmpaBieHa Ha JOCTHXKEHHE OOyYarolUMHUCA B OOJbIICH CTENeHH
JUYHOCTHBIX U METAIPEIMETHBIX PE3yJIbTAaTOB.

Jliia peanuzanuu nenen Kypea Tpedyercs peleHne KOHKPETHBIX MPAKTHUECKUX 3ajau.
OcHoBHbIE 32124 BHEYPOUHOI 1€ATEIHHOCTH MO (PUBHUKH:

* BBISIBIICHHE WHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEW, BO3MOXHOCTEH ydYallUXCA K PA3IUYHBIM BUIAM
JIeITEIILHOCTH;

° Q)OpMHpOBaHI/Ie MNPEACTABJIICHUA O SABJICHHAX KW 3dKOHAX OKPYXAKOWICIO0 MHUpaA, ¢ KOTOPbBIMHU HIKOJIBHUKH
CTAJIKUBAIOTCA B HOBCGILHGBHOfI KH3HU,

* opmupoBaHUE MPEACTABICHUS O HAYYHOM METO/IC TTO3HAHUS;

* pa3BUTHE UHTEpECA K UCCIIEI0BATENbCKON IEATEIbHOCTH;

* pa3BUTHE OIbBITA TBOPUECKOH EATEIHHOCTH, TBOPUECKUX CIIOCOOHOCTEHH;

* pa3BUTHE HABBIKOB OPTaHU3AIIMU HAYYHOTO TPY/Ia, paOOThI CO CIIOBAPSMH U SHIIUKJIONIETUSIMU,

* CO3JaHME YCIOBHUI JUIsl peajn3allid BO BHEYPOUHOE BPEMsI MPHUOOPETEHHBIX YHUBEPCAJIBHBIX yYEOHBIX
JNENUCTBUN B YPOUHOE BpEMS;

* pa3BUTHE ONbITa HEPOPMAIBHOIO OOIIEHUS, B3aUMOJEHCTBUS, COTPYJHUYECTBA; M1 PACIIMPEHHE PaMOK
OOLIEHUSI C COLILYMOM; *

q)OpMI/IpOBaHI/IC HAaBBIKOB IMOCTPOCHUSA (1)I/I3I/I‘-I€CKI/IX MOI[CJ'ICfI H OIIPCACIICHUSA TPAHUI] UX IPUMCHHUMOCTU;

* COBEpIICHCTBOBAHNE YMEHUI NMPUMEHATH 3HAHUS 110 (PU3UKE A1 OObSICHEHUS SIBICHUI NPUPOJIbI, CBOWCTB
BEIIECTBA, peleHus (PU3NYecKuX 3a7ay, CaMOCTOATENIBHOTO NMPHUOOPETEHUsI M OLIEHKH HOBOM MH(OpMaIiu
(U3MYECKOTO COIepKaHUs, UCTIOIb30BaHHs COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHH;

¢ UCIIOJIb30BAHUC HpI/IO6peTéHHBIX 3HAHUH U YMCHI/II‘/’I AJId pCHICHUS ITPAKTUYCCKUX, ) KU3HCHHBIX 3a1a4;

° BKJIIOUCHUC yqamuxcs B pa3Hoo6pa3Hy10 ACATCIIBHOCTD: TCOPCTUICCKY1O, MMPaKTUYCCKYIO,
AHAIIUTUYCCKYIO, [TIOMCKOBYIO,

* BEIpaOOTKa THOKUX YMEHUH NepeHOCUTh 3HAHUS U HaBBIKM Ha HOBBIE (POPMBI yueOHOM paboThI;

* pa3BUTHE COOOPA3UTEIBHOCTH U OBICTPOTHI PEAKIMH MPU PEIICHUN HOBBIX PA3JIMYHBIX (PU3UYECKUX 3a7ad,
CBSA3aHHBIX C IPAKTHUYECKON JEATEIbHOCTBIO.

1.3. TlnaHupyemble pe3yJabTaThl



JlocTukeHne MiIaHUPYEeMbIX Pe3y/lIbTaTOB B OCHOBHOM IIKOJIE MPOUCXOJUT B KOMIUIEKCE HMCIIONb30BAHUS
YeThIPEX MEXKIUCHUIUIMHAPHBIX Yy4eOHBIX mporpamm («DopmupoBaHuE YHUBEPCATBHBIX Yy4YEOHBIX
neiicteuity, «®DopmupoBanne MWKT-  kommerenTHOcTM — OOywarommxcs», «OCHOBBI  y4eOHO-
UCCIIEIOBATENLCKON U TIPOEKTHOU AesITeNbHOCTHY», «OCHOBBI CMBICTIOBOTO YTCHHS U PAOOTHI C TEKCTOM») H
y4eOHBIX IPOTPaMM IO BCEM IpeIMETaM, B TOM YHUCIIE TI0 (PU3UKE.

[Tocne n3ydenust mporpaMmbl  «IKCIIepUMEHTaNbHAas (PU3KKa U pEHIeHUE 3a/1a4» 00yJaroIuecs:

¢ CUCTEMATU3HUPYIOT TCOPECTHYCCKHUEC 3HaHWA W YMCHHUA II0 PCIICHHIO CTAaHAAPTHBIX, HECTAHAAPTHBIX,
TEXHUYCCKUX U OJIMMIIMAHBIX 3a1a4 pa3JIM4YHbIMHA METOAAMU,

® BBIpa6OTaIOT I/IHI[I/IBI/II[yaJ'IBHHﬁ CTWUJIb PEIICHUSA (bl/ISI/ILIeCKI/IX 3aaa4,

* COBEPIICHCTBYIOT YMEHHUS Ha MPAKTUKE IOJIL30BAThCA MPUOOPAMH, MPOBOJIUTH M3MEPEHUs (PU3HMUECKUX
BEJIMYMH (OIIPENeNIATh LIeHy JeJIEHUs], CHUMATh IIOKa3aHMsl, COOJII0IaTh [TPaBUiIa TEXHUKU OE€30I1aCHOCTH);

* HaydaTrcsl MOJb30BaThCs MPUOOpaMH, C KOTOPHIMH HE CTAJIKUBAIOTCS Ha ypOKax ()U3MKH B OCHOBHOMH
LIKOJIE;

* pa3paboTarOT M CKOHCTPYUPYIOT IPHOOPHI K MOJICIH JIJIsl TIOCTICAYIOIICH paboThl B KaOMHETe (PU3UKH.

* COBEpLICHCTBYIOT HABBIKM IIMCBMEHHOW M YCTHOM p€4Yd B IIPOLIECCE HANMCAHUS HCCIEN0BATEIBCKUX
paboT, MHCTPYKUMH K BHIIOJTHEHHBIM MOJIEIISIM M IPHOOpaM, MPH BBICTYIJICHUAX HAa HAYYHO - MPAKTHYECKIX
KOH(EPEHIMIX pa3IHIHbIX YPOBHEH.

* OompeneniT JajdbHEWIIee HANpaBICHHE pPAa3BUTHS CBOMX CIIOCOOHOCTEH, cdepy HayYHBIX HHTEPECOB,
OIIpeAENATCS ¢ BEIOOPOM JajbHEIero oopa3oBaTeIbHOr0 MapIpyTa, JajibHelero npopuis o0yuyeHus B
CTaplIel MKOJeE.

IIpenmMeTHBIMHU pe3yJIbTaTaMU IPOIPAMMBbl  SIBJISIFOTCS:

1. ymMeHHMe MOIb30BaThCSI METOAAMU HAyYHOTO IIO3HAaHUS, NPOBOJUTH HAONIONEHUs, IUIAHUPOBaTh M
IIPOBOAUTD SKCIIEPUMEHTHI, 00pabaThIBaTh Pe3yIbTaThl U3MEPEHMUI;

2. HAy4UThCS MOJB30BAThCA M3MEPUTENBHBIMU NpHOOpamMH (BEChl, AUHAMOMETpP, TEPMOMETpP), COOMpATh
HECJIOKHBIE DKCIIEPUMEHTAJIbHBIE YCTAHOBKH JJIS1 IPOBEJEHUS MPOCTEUIINX OIBITOB;

3. Pa3BUTHUEC BJIECMCHTOB TCOPCTHYCCKOI'0 MBIINUJICHHA HAa OCHOBC CI)OpMI/IpOBaHI/IH YMeHI/Iﬁ YCTaHaBJIMBATb
(baKTH, BBIACIIATH TJIABHOC B H3Y4YAC€MOM SBJICHUHW, BBIABJIIATH NMPUYUHHO-CICIACTBCHHLBIC CBA3U MCKAY
BCIMYNHAMHU, KOTOPBIC €0 XapaKTCPU3YyIOT, BbIABUI'ATb T'MIIOTEC3BbI, q)OpMy.]'II/IpOBaTB BBIBOJbI,

4, Pa3BUTHEC KOMMYHHKATUBHBIX YMeHHﬁZ JOKJIAABIBATL O PE3yJibTaTaX SKCICPUMCHTA, KpPpAaTKO WU TOYHO
OTBCYATb Ha BOIIPOCHI, UCITIOJIB30BATh CIIPABOYHYIO JIMTCPATYPY U APYIUC HCTOUYHUKU I/IH(l)OpMa]_[I/II/I.

MeTtanpeAMeTHBIMH Pe3yJIbTATAMM IIPOTPAMMbl  SBISIOTCS:

- OBJaJICHUE HaBBIKAMH CaMOCTOSITEJIBHOIO MPHOOPETEHUS HOBBIX 3HAHWW, OpraHu3aluu y4deOHOU
NEATEIbHOCTH, IIOCTAHOBKM I€JI€H, IUIAHUPOBAHUSA, CAMOKOHTPOJISI M OLCHKH PE3YJIbTaTOB CBOEHU
JEeATEIbHOCTH, YMEHUAMMU MPEIBUIETh BO3MOKHBIE PE3YyJIbTAaThl CBOUX JECHCTBUN;

-IIpUOOPETEHUE OIBITA CAMOCTOSATEIHLHOTO TMOMCKA aHalu3a M 0TOOpa MH(POPMAIMH C HCIOIH30BAHHEM
pPa3IMYHBIX MCTOYHHKOB W HOBBIX HH(MOPMAIMOHHBIX TEXHOJOTHUH [JIS PEIIeHUs JKCIEePUMEHTATbHBIX
3a/1ad4;



- (QopmupoBaHue yMeHHU paboTaThb B TPYIIE C BBHINOJIHEHUEM pPAa3IHYHBIX COLMAIBHBIX pOJIEH,
MPEJICTaBIATh U OTCTaUBATh CBOM B3IUIABI U YOEKACHUS, BECTH IUCKYCCHIO;

-OBJIaJICHHE YKCIIEPUMEHTAIBHBIMA METOAAMHU PELICHUS 3aay.
JINYHOCTHBIMM pe3y/IbTaTaAMM IPOTPaMMBbl  SIBJISIFOTCSL:

- c¢(hOPMUPOBAHHOCTh IO3HABATEIBHBIX HHTEPECOB, HMHTEIJICKTYAIBHBIX M TBOPYECKHX CHOCOOHOCTEH
y4alIuXxcs;

- CaMOCTOSTENbHOCTh B IPUOOPETEHNH HOBBIX 3HAaHUHN U MPAKTUYECKUX YMEHMUI;

- IPUOOpETeHNEe YMEHHUS CTAaBHUTh Iepell cOOOW IMO3HABATEIbHbIC LK, BbIABUTATh THIOTE3bI, JOKA3bIBAThH
COOCTBEHHYIO TOUKY 3pEHUS;

- an06peTeHHe IOJIOXKHUTECIIPHOT'O SMOIMOHAJIBHOI'O OTHOIICHHUA K oxpymaromeﬁ npupoac u caMoMy cebe
KaK 9aCTH IIPHUPOJIbI.

1.4. Conep:kanue nporpaMmmbl
CopnepxaHue U3y4aeMoro Kypca B 8 Kiiacce
1. Tennosvie siBjaeHusi (14 1)

TennoBoe nsuxkenue. Tepmomerp. CBsA3b TemmepaTypbl Tella CO CKOPOCTBIO ABHKEHHS €r0 MOJIEKYII.
Buytpennss sneprus. JIBa cmocoba n3MeHeHHus BHYTPEHHEH sHepruu: padora u Teronepenayda. Bumpt
remonepenayd. KonmuuecTBo TEIUIOTHI. YIenbHas TEIUIOEMKOCTh BEUIECTBA. Y A€IbHAs TEILIOTA
CrOpaHHUs TOIUIMBA. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUYECKUX U TEIJIOBBIX MPOIIECCaXx.

2. H3MeHeHHe arperaTHbIX cOCTOsIHUIA BemecTa (10 4)

[InaBnenue u oTBepaeBaHue Teil. Temneparypa miaBiaeHus. Y IejbHAas TEIUIoTa IuiaBieHus. Mcnapenne
n KoHjeHcanus. OTHOCHUTENbHAs BIAXHOCTh Bo3Ayxa U ee usMepenue. llcuxpomerp. Kumenue.
Temneparypa KumeHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIEHHMsS OT JaBieHHUs. YelabHass TeIuloTa
napooOpazoBanusa. OOBsICHEHHE UW3MEHEHHH arperatHplX COCTOSHUM  BEIIECTBA HA  OCHOBE
MOJIEKYJISIPHO-KUHETHUECKUX TpescTaBieHuil. IlpeoOpazoBaHusi »HEpruM B TEIUIOBBIX MallIMHAaX.
Jluratens BHyTpeHHero cropanusi. [lapoBas TypOuHa. XOJOAMIBHUK. DKOJOTMUYECKHE IMPOOJIEMBbI
MCIIOJIb30BAaHNUs TEIUIOBBIX MAIlIHH.

DuexTpuueckue sipiaenus (29 4) Diekrpusanus Ten. J[Ba poja 31eKTpuueckux 3apsaoB. [IpoBoIHHKH,
IOUDJIEKTPUKNA W TIOJYNPOBOJHUKU. B3auMmonelcTBre 3apsyKEHHBIX Tel. DJIEKTPUUECKOE IMoJie. 3aKOH
COXPAHEHHUs INIEKTPUUYECKOrO 3apsna. J[MCKpEeTHOCTh AIEKTPUYECKOro 3apsana. JNeKTpoH. CTpoeHue
aTOMOB. OJIEKTPUYECKUN TOK. [‘aJlbBaHMUYECKHE DIIEMEHTBL. AKKYMYJSTOPBL. OJEKTpUUYECKas LENb.
ONEeKTpUUECKU TOK B MeTayulax. HocuTenu 3leKTpUYECKHX 3apsAfoB B MOJIYIPOBOAHMKAX, Ta3ax H
pactBopax s3JekTponauToB. [lomynpoBoanukosbie mpubOopbl. Cuia Toka. AMIepMmerp. DIEeKTpHUUecKoe
HarpsbkeHue. BonpTMerp. Dnekrtpruueckoe conmpoTuBieHHe. 3akoH OMa Juisl ydacTKa 3JIEKTPUYECKOU
uenu. YpaenbHoe compotusieHue. Peocratsl. IlocienoBaTenpHOE U HapasieNIbHOE COETUHEHHUS
IMPOBOIHHKOB. Pabora n MOIIIHOCTH TOKaA. KomuecTBo TCIJIOTHI, BBIACIIACMOC ITPOBOJHUKOM C TOKOM.
Cyeruynk »yeKTpUyecKoi »Hepruu. Jlamma HakanuBaHus. DJeKTpoHArpeBarelbHble NpuOopsl. Pacuer
3JIEKTPOIHEPIuu, NoTpediseMoil ObITOBBIMU 3iekTpornpubopamu. Koporkoe 3ambikanue. IlmaBkue
IIPEIOXPaHUTEIH.

3. DJekTpoMarHuTHbIe siBjieHus (7 1)



MarauTHO€e 1moJie TOKa. DJIEKTPOMArHuThl U UX npuMeHeHue. [locTossHHbIe MarHuThl. MarHuTHoe mose
3emnu. JleiicTBUE MAarHUTHOTO TIOJST HAa NPOBOJAHUK C TOKOM. OJEKTpoaBUTaTenb. JluHamMuk u
MHUKPO(DOH.

4. CsertosBble siBjaenus (10 1)

Uctounuku csera. [Ipsmonunelinoe pacrpocTtpaneHue cera. OTpakeHUsS CBETa. 3aKOH OTpPaKEHUS.
[lmockoe 3epkano. Ilpenomsienne cBera. Jlunza. @okycHoe paccrosHue JuH3bL. [locTpoenue
M300paXeHM, JaBaeMbIX TOHKOHM JMH30M. OnTruyeckas cuiia JIMH3BL [71a3 Kak onTHYeckas cucTeMa.
OnTuyeckue mpuodopsI.

KanennapHo-rematudeckoe mianuposanue (1 rox odoyuenus)



Hara Ne Tema 3ansaTus Kou- IIpakTnyeckas
3aHATHUA BO pabdora
4yacos
TeopH
U

1 BBognoe 3anstue. MHcTpykTaxk no TexHuke | 1
0€30MMacCHOCTH.

TensioBble siBjeHust (14 1)

2,3 Ilpakmuueckaa paooma Ne 1 «Vccnenosanue | 1 1
U3MEHEHHUS CO BpPEMEHEM TeMIlepaTyphl
OCTBIBAIOIIEH BOIBI.

45 Pemenne 3amau  Ha Temy «M3menenwme | 1 1
BHYTPEHHEHN 3HEPTUH, PA0OTa».

6-8 Pemenne 3amau  Ha Temy «M3menenwme | 1 2
BHYTpPEHHEH HEPIHH, TEIUIONEepeadar

9-12 Ilpakmuueckan paboma Ne 2 «3ydenue | 2 2
BBIBETPUBAHHUS BOJIbI C TCUCHUEM BPEMEHH)

13-15 Okcnepumenmanvnas  paooma Ne 1|1 2
«HccrnenoBanue aMOp(hHBIX TEI»

HN3menenne arperaTHbIX COCTOSIHMH
BemlecTBa (10 u)

16,17 Oxcnepumenmanvuan  paboma Ne 2|1 1
«HccnenoBanue TeMIiepatypbl IUIABICHUS U
OTBEpACBaHUSI

18,19 Ixcnepumenmanvnas  paboma N 3|1 1
«MccnenoBanue BIAKHOCTH BO3TyXa

19,20 Oxcnepumenmanvnas  paboma N 4|1 1
«3aBUCUMOCTh TEMIICPATyphl KHIICHHS OT
JTABJICHUS

21-23 Pemenue 3amau Ha Temy «YnenbHas temiioTa | 1 2
apooOpazoBaHMs»

24 Pemenne 3amau Ha Temy « KIIJ[ temnosbix | 1
JIBUTaTeNneH »

DJieKkTpuYecKue siBjaeHus (29 4)

25,26 Dkcnepumenmanvnan  paboma Ne 5|1 1
«HccnenoBanue MEKTPUUECKOTO TOJS»

27 Pemenne 3amau Ha TeMy «Qnektpuueckas | 1
1[eNb U €€ COCTaBHBIC YaCTH»

28,29 Dkcnepumenmanvnan  paboma Ne 6|1 1
«UccnenoBanue AIIEKTPUYECKOTO TOKa.
lanpBaHWYECKUE STIEMEHTBI, AKKYMYJISITOPBI»

30,31 Ilpakmuueckasn paooma Ne 3 «3rorornenue | 1 1
AIEKTPOCKOTIA

32,33 Okcnepumenmanvhas  paboma  Ne 711 1
«HccnenoBanue dMEKTPUICCKOMN TSI

34,35 Pemenne 3amau nHa Temy « Cuma Toka. | 1 1
AmMriepMeTp»

36,37 Pemenne 3amau Ha Temy «OnekTpuueckoe | 1 1

HarpsbkeHue. BonsTmerp»




38,39

Pemenne 3amau Ha TeMy « OJIEKTPUYECKOIO
COIIPOTHBIICHHE»

40-42

Pemenune 3amau Ha Temy «OmnpeneneHue
MapaMeTpoB  AJEKTPUUECKON  Lenu  MpH
I10CJIEI0BATEILHOM u apajuIeIbHOM
COEJIMHEHHUH NPOBOTHIUKOB

43,44

Pemenue 3amau Ha Temy «Pacuer paboThl U
MOIITHOCTH TOKa»

45,46

IKkcnepumenmanvnaa  paooma  Ne 8
«HccrnenoBanue KOJIMYECTBA TEIUIOTHI,
BBIJIEIISIEMOE ITPOBOTHUKOM C TOKOM»

47,48

Ilpakmuueckan pavoma Ne 4 «VccnenoBanue
JIAMITbI HAKAJIMBAHUSI

49-51

IKkcnepumenmanvnaa  paooma  Ne 9
«KopoTkoe 3amMblKaHWE€ U €ro MOCIJIEICTBUS.
[1naBkue npeaoXpaHUTEI

52,53

Pemenue 3az1a4 Ha TeMy «Pacuer
AJIEKTPOIHEPTUH, MOTPEOIIEeMON OBITOBBIMU
AICKTPONPUOOPAMI

JIeKTPOMATrHUTHBIE siBJIeHus (7 1)

54,55

Ikcnepumenmanvuaa  paboma N 10
«HccrenoBanre MarHuTHOTO TIOJISI TOKAY

56-58

Ikcnepumenmanvuaa  paboma N 11
«/leficTBHE MarHMTHOIO MOJIS1 HA IPOBOJAHUK C
TOKOM »

59,60

Ilpakmuueckaa padoma Ne 5 «VccnenoBanue
MIPUHIIMIIA JCHCTBHS TUHAMUKA U MUKPO(OHa)

CaetoBble siByenus (10 u)

61,62

Ilpakmuueckaa padoma Ne 6 «VccnenoBanue
OTpa)KeHHsI CBeTa. 3aKOH oTpakeHus. [Imockoe
3epKao»

63-65

Ikcnepumenmanvnas  paboma Ne 12
«MccnenoBanne 3aK0HA IPETOMIICHUS CBETa»

66

Pemenue 3amau Ha Temy «Pacuer (okycHOro
pacCTOSIHUS JTMH3bI»

67,68

Ilpakmuueckaa paboma Ne 7 «lloctpoeHue
M300paKeHMI, TaBaeMbIX TOHKOH JIMH30M»

69,70

Ilpakmuueckas paboma Ne 8 «Onrnyeckue
prOOPHI B IPUPOJIE.

HUTOIO:

34

36

1.5. Cnoco0bl OLleHKH YPOBHS 10CTHKEHHSI 00yYaK0IIMXCH

KauectBo MMOATOTOBJICHHOCTHU YHalIUXCA OIMPECACIIACTCA KaYC€CTBOM BBIITOJIHCHHBIX UMU pa60T.

Kpurepuem ounenku

B

JaHHOM  ClIy4dac€ ABJIICTCA  CTCIICHBL  OBJIAJACHHA

HaBbIKaMH pa6OTBI,

CaMOCTOATCIIBHOCTE U 3aKOHYCHHOCTD pa60TBI, THIATCJIBHOCTD 3KCIICPUMCECHTA, HAYYHOCTH IIPEAJIAracMoro




pemieHusi TPOOJIEMbI, BHEMIHWHA BHJ W KadecTBO pabOThl MpuOOpa WM MOJEIH, COOTBETCTBUE
HCCIIEI0BATENIbCKOM pabOThl TPeOyEeMbIM HOpMaM U MpaBuiiaM 0hOPMIICHHUS.

IMoompureabHoii (popMOli OlEHKH TPyAa YyYalIMXcs SBISCTCS JACMOHCTpanus padoT, BBITOJHEHHBIX
YUYaIUMUCS U BBICTYIUICHHE C pe3yJIbTaTaMU MCCIIEeI0OBaHUI Nepe]] pa3InyHbIMU ayIUTOPUAMH (B Kiacce, B
CTapUIMX U MIIAJIIMX KJaccax, yIUTEIsIMH, IeJaroraMy JOMOIHUTEILHOT0 00pa30BaHusl) BHYTPH LIKOJIBI.

PaGora ¢ yueOHBIM MaTepHalloM pPa3HOOOpa3HbIX (OPM JaeT BO3MOXKHOCTh KaXJAOMy HMX Yydalluxcs
MPOSIBUTH CBOM CHOCOOHOCTH (B OOJIACTH CHCTEMAaTU3allMd TEOPETUYECKUX 3HAHUU, B 00JAaCTU pellieHus
CTaHJIApPTHBIX 3aJ]1a4, B 00JaCTU pelIeHUs] HECTaHAAPTHBIX 3a/1a4, B 00JaCTH UCCIIEN0BATEIbCKON paboThl U
T.1.). CUTyauuu ycrexa, CO3/alolIie MOJOKUTEIbHYI0O MOTHUBALMIO K JIEATEIbHOCTH, SIBJSIOTCS BaXKHBIM
(hakTOpoM pa3BUTHS TBOPUYECKHUX U MO3HABATEIHHBIX CIIOCOOHOCTEH yUaIIiXCsl.

2. KoMmjiekc opranu3anyoHHO-NeIarornyecKux ycJa0BH.

2.1 Metoabl 00yueHusi 1 ()OPMbI OPraHU3ANUM JAeSITEJIbHOCTH 00y4AOIIMXCS

Peanuzanus nporpamMmbl BHEYpOUHOIl nesTenbHOCTH «PHU3MKa B 33/1a4aX U SKCIEPUMEHTaX» Mperoaraer:
- UHIUBUYaIbHYIO U TPYNIIOBYIO paboTy 00 yuaromuxcs,

-IJIAaHUPOBAHUE U NPOBE/ICHNE UCCIIE0BATEIBCKOT0 3KCIIEPUMEHTA,

-CaMOCTOATEIbHBINA COOP JAHHBIX AJISl PELICHUS MPAKTUYECKUX 3a/1ad,

-aHaJN3 U OLIEHKY MOJY4YEHHBIX Pe3y/IbTaToB,

-M3rOTOBJIEHUE TIOCOOUH U MOJEIIEH.

IIporpamma nmpeaycMaTpuBaeT He TOJIBKO 00ydYaroIiye U pa3BUBAIOLINE IIETH, €€ Pealn3alus ClIoCOOCTBYeT
BOCIIUTAaHHUIO TBOPYECKOW JIMYHOCTH C AKTMBHOW >KM3HEHHOM ITO3MLMEW. BBICOKMX pe3yiapTaTOB MOIYT
JOCTHYh B JAaHHOM CJIy4a€ HE TOJIBKO YYEHHKM C XOpOULIEH IIKOJBHOW YCIEBAaeMOCTBIO, HO M BCE
esieyCcTpeMIIEHHbBIE aKTUBHBIE pedsiTa, yxkKe cleNaBiirie CBoi NpodeccuoHanbHbIN BHIOOD.

CaHHTapHO-FI/IFI/leHquCKI/Ie Tpeﬁonalmﬂ

JIist ycremHoro penieHus: 3a1ad BOCIUTAHUS M OOYyYEHHs, OOYyYaIOIIMXCAd Ha 3aHATHSIX B OOBEIUHEHUU
HY)XHBI ompeziesieHHble ycioBus. Pabora  opranusyerca Ha 6aze MOY COUI um.C.M.MBanoBa p.o.
Typku. Ilomemenue s paOOThl OOBENMHEHMS] JIOJDKHO OTBEYAaTh TPEOOBAHUSAM CAHUTAPHO—
TUTUEHUYECKUM HOPM M TMpaBWIaM TEXHHMKH O€30MacHOCTH, YCTAHOBIIEHHBIM [UIsl TIOMEIICHUS, TJIe
3aHUMAIOTCS YJallluecs.

MaTepuaﬂbno-TeXanecmle ycioBus

- Kabuner, coorBercTBytomuii TpedoBanusim CanlluH 2.4.4.3172-14 «CaHuTapHO-ITHAEMHOIOTUYECKHE
TpeOOBaHUsl K YCTPOUCTBY, COJNEPKAHUIO U OpraHU3aluK pexxrMa paboThl 00pa3oBaTeNbHBIX OpraHU3alMi
JOTIOTHUTEBHOTO OOpa3oBaHus nerei» (temmeparypa 1821 rpamyc llenmbcus; BIaXHOCTh BO31yXa B
npenenax 40-60 %, mebenb, COOTBETCTBYIOMIAS BO3PACTHBIM OcoOeHHOCTsM aered (11-16 ner), Th u
MOKapHOU OEe30MaCHOCTH.

- TexHnueckue pecypcbl: KOMIIBIOTEP, MYJIbTUMEAUNHBIA IIPOEKTOP.

OuneHoOYHBIE MATEPHAJIbI, 0TPAKAIOIIHE CIIOCOOBI ATTECTALMHU IVIAHNUPYEMbIX Pe3yJIbTATOB



KoHTponb monydeHHBIX 3HAHWKA W YMEHHH OCYIIECTBIISIETCS B PE3YJIbTaTe BBITIOJIHECHUS O0yJarOIIUMUCS
MPaKTHYECKUX PadoT .

IIpenmeTHbIe pe3yibTAaThl 0CBOCHHUSA TONOJHUTEILHOH 0011Iepa3BUBAIOIIEH IPOrPaAMMBbI
— BXOJHOM KOHTPOJIb;

— TEKYIIUI KOHTPOJIb;

— IPOMEXKYTOYHAs aTTEeCTalUS.

Bxoonoit konmpons ocyuiecTBiseTcsl B Hayalle nepBoro rojga odydenus. [lepBuuHas mpoBepka ypoBHS
3HAHUN MOKET MPOBOJUTHCS B BUJIE TECTUPOBAHUS.

Tekymm? KOHmpo/ib OCYHICCTBIIACTCA B TCUCHHUEC BCETO y‘IC6HOI‘O roga, AJaHHBIC BHOCATCA II0 MEPE
IIPOXOKIACHUA y‘IC6HBIX TEM B XO0A€ 6606[{, BHUKTOPHH.

Ilpomesricymounan ammecmayus TPOBOJUTCS B COOTBETCTBUHM C YYEOHBIM IUIAHOM M KaJCHIAPHBIM
yueOHbIM TpaduKoM (10 OKOHYaHHH yueOHoro roja). [lpomexxyrounas atrecranusi IpoBOAUTCS B opmax

OIIpocCa n TCCTUPOBAHUA

Hmozoewtii Konmpoas B opMe TeCTUPOBAHUS.

2.2. Metonuueckoe odecneveHne 00pa3oBaTeIbHOI MIPOrPaMMBI.

IIpuémsl u | Jupakruyec
MeTOAbI KN
. DopMbI NMPOBEPKH
Ne | Tema @opMbl 3aHATHI | OpraHM3anuu MaTepuaJl, .
3HAHUH
00pa3oBaTeIbHOI0 | TEXHUYECKOE
npoiecca OCHAIIleHe
Tennosele siBnenus | OOyuyaromiee OObsicHeHMe. Meroaudecka | KoHTponbHas pabora,
3aHATHE. Iokas. s 3a4er, TECT,
Hab6moznenue. JUTEpaTypa. CaMOCTOsITeNIbHas padoTa.
3ansTHe
JlaGopaTopHas
MPaKTHKYM. Nnmoctpanmo
p yM pabora. Pemenue . Thatt
5 - HHBIH
JlaboparopHas :
Opatop MaTepHal.
1. pabora.
OKCIIEpUMEHT. JuakTiyueck
3aHsTHe ue
HCCIIeIOBaHHE. Marepuabl,
pa3pabotanH
13
TI€/1arOroM.
DneKTpuyecKue Ooyuatoriee OOmbsicHeHHE. Meronnuecka | KontpomnbHas pabora,
SIBJICHUS 3aHSTHE. ITokas. s 3a4eT, TECT,
HaGmonenue. JUTEepaTypa. CaMOCTOsITeNIbHas padoTa.
2 3ansTne
- JIaboparopHas
MIPAKTUKYM. Nnmoctpanmo
p M pabota. Pemenue . Than
Aat HHBIN
JlaGopaTopHas 3ajad.
Marepua.
pabora.




OKCIEPUMEHT. Junaktraeck
3aHsATHe ne
UCCTIEIOBaHHE. MaTepuaebl,
pazpaboraHH
13(S
TIE/IarOroOM.
MarHutHbIe Ooyuaroriee OOmbsicHeHwHe. Meronuuecka | KonTponbhas pabora,
SIBIICHHSI 3aHsTHE. I[Noxkas. s 3ayer, TECT,
Ha6monenwe. JUTEpaTypa. CaMOCTOSITEIIbHAsE padoTa.
3ansTue
JlaGopaTopHas
MIPAKTUKYM. HNnnroctpanno
p ™ pabora. Pemenue . Tpatt
s HHBIN
DKCIIEPUMEHT. Aat.
MaTepHa.
3ansTue
HCCIICIOBAHUE., JvnakTruaeck
ue
MaTepHabl,
pa3paboTaHH
bIe
TIe/TarOroM.
I'eomeTpuueckas Obyuatoriee OOmsicHeHuHe. Meroauyecka | KoHTponbHas pabora,
ONTHKA 3aHATHEC. TToxkas. A 3a4erT, TECT,
Hab6nronenwe. JTeparypa. CaMOCTOSATEIILHAS PadoTa.
3ansTue
JlaGopaTopHas
NPaKTUKYM. Wimroctpanmo
p yM pabora.  Pemenue . Thatt
HHBIH
JlaGopaTopHast 3afat.
MaTepual.
pabora.
OKCIIEpUMEHT. Junaktrdeck
3aHsTHe ne
UCCIIC/IOBaHHE. MaTepHabI,
paspaboTanH
13
MIeJTaroroM.
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1. BHeypouHas AeSTENHHOCTh HIKOJIBHUKOB. MeETOIWYECKU KOHCTPYKTOp: Tocobue mnst yuutens/ [[.B.
I'puropses, I1.B. Crenanos. - M.: IIpoceemienune, 2011. - 223 c. -. (CtaHgapThl BTOPOTO MOKOJICHHUS).

2. BaeypouHas nestenbHOCTh. [IpuMepHbIi T1aH BHEYpOUHOH JESTeTbHOCTH B OCHOBHOM IIIKOJIE: ocoOue

st yaurtensi/. B.I1. Cremanos, JI.B. I'puropeeB - M.: IIpoceemenue, 2014. - 200 c. -. (CtangapTsl BTOPOTO
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3. PabGoune mporpammsel. @usmka. 7-9 kmaccel: ydeOHO-meroamdeckoe mocobue/coct. E.H. TuxoHosa.-
M.:Ipoda, 2013.-398 c.




4. ®enepanbHBIN TOCYIAPCTBEHHBIN CTAaHAAPT OOIIETr0 00pa30BaHUsI BTOPOTO TOKOJICHUS: IeATeTbHOCTHBIN
noaxon [Tekcr]: merommveckue pekomenmanuu. B 3 4. Yacte 1/ C.B.AnanmveBa; mom o6mi. Pen.
T.®.EcenkoBoii, B.B. 3apyounoii, aBt. Beryn. Ct. B.B. 3apyouna — Yawssnosck: YUIIKIIPO, 2010. — 84
c.

5. 3anumarenbHas pusuka. [lepensman S.1. - M. : Hayka, 1972.
6. Xouy 0biTh KymubOunbsim. Dnsmanckuii M.W. - M. : PUL] MK]I, 2002.
7. ®usuka i yBnedeHHbIx. Kubanpuenko A.f., Kubansuenko M. A.- PoctoB v//. : «®@enukcy, 2005.

8. Kak cratp yuenbM. 3aHsaTus no ¢usuke Uit crapmekinaccHukoB. A.B. Xyropckuit, JI.H. Xyropckuii,
N.C. Macnos. - M. : 'no6yc, 2008.

9. ®ponTanpHbe Ja00paTOpHBIE 3aHATHS 10 ¢u3uKe B 7-11 kimaccax o0meo0pa3oBaTeIbHBIX YUPEKICHUI:
Kuwura mans yaurens./mon pen. B.A. Byposa, I'.I'. Hukudopoga. - M. : [Ipocsemenue, 1996.

10. ®enepanbHBI TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIA CTaHIAPT [DIEKTPOHHBIA pecypc]. - Pexum
noctyna: http://standart.edu/catalog.aspx?Catalog=227

11. Caiitr MunucrepctBa obpa3zoBanusi u Hayku Poccuiickoit denepanun// opunmanbHbeiii cait. - Pexum
noctyna: http://mMunoGpHayku.pd/

12. Meroaunueckas cinyx6a. UznatensctBo «bBMTHOM. JlaGoparopus 3HaHUI» [ DIEKTPOHHBIN

pecypc]. - Pexxum mocryma: http://metodist.lbz.ru/

13. UrpoBas mporpamma Ha Jucke «Jlpakomia u 3aHuMartenbHas pusnka» [DIeKTpOHHBIH pecypce]. - Pexxum
noctyna : http://media2000/ru//

14. Pa3BuBaromye 3J€KTPOHHBIE UIPbl «YMHHUKHM - W3Y4aeM IUTaHETY» [DNeKTpoHHBIN pecypc]. - Pexum
noctyma: http://www.russobit-m.ru//

15. ABTropckas mactepckas (:_http://metodist.lbz.ru/)

16. AnropuTMmbl penenus 3anad o ¢usuke : festivai.lsemtember.ru/articles/310656

17. dopMupoBaHue yMEHUHU yYaluxcs pemartb ¢buznueckue 3a1a4u:
revolution.allbest.ru/physics/00008858 0.html
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