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IlosicHuTe/IbHAA 3anMCKa

AXTyanbHOCTb JJAHHOM MpOrpaMMel 00yC/IOB/IEHa ee MeTO/[0JIOTMYeCKOM 3HaUMMOCTBIO -
pas3BUTHeE Y HIKOJbHUKOB MOTUBALIMU K U3yueHUI0 pu3uKKU. Kypc nMeeT ecTeCTBeHHOHAayUHYHO
HarpaBJIeHHOCTh 00IIeKy/IbTYpHOro YpoBHs. Pu3MKa Kak Hayka 0 Harboree 001X 3aKOHAX
TIPUPO/IbL, BHICTYTIAs B KauecTBe yueOHOro Ipe/iMeTa B LIKOJIe, BHOCHUT CYIeCTBEHHbIHN BK/Ia/ B
cucTeMy 3HaHUM 06 okpy»katoiieM Mupe. OHa pacKpbiBaeT pojib HAyKU B 5KOHOMHUUECKOM U
KyJIbTYPHOM Pa3BUTHUH 0011jeCTBa, CrIOcOOCTBYeT (JOPMUPOBAHUIO COBPEMEHHOT'O HayYHOT0
MHPOBO33peHUsI

@I'OC HoBoro nokosieHus: TpebyeT UCIOMb30BaHMsl B 00pa30BaTe/IbHOM TIPOLIECCe METO/[0B U
NIpUeMOB NPOEKTHO-UCC/Iel0BaTeIbCKOW esiTe/IbHOCTU. BKItoueHre MeTo/ia MPOeKTOB B
OpraHM3aLvi0 BHEYPOUHOU [|esITe/IbHOCTH [JaeT MHOI'O IIPeUMYILIeCTB U TI0JIO’KUATEIbHBIX
pe3ynbTaToB. [IpoeKkTHas [ieaTeNbHOCTD [IaéT BO3MOXXHOCTb MHTErPUPOBaTh TeOpeTUUeCKue 3HaHUS
Y TIPAKTHYeCKHe HaBbIKH, TPUOOpeTaTh HaBbIKU B3aUMO/IeHCTBUS B rpyrre. [I/s yueHWKa IpoeKT-
3TO BO3MO)XHOCTh TBOPYECKH PACKPBIThCS, MPOSIBUTDL Ce0s1 MHAUBUAYAITBHO UK B KOJUIEKTHBE.
[TpoekT faéT 00yYaroIMMCs OTIbIT TIOMCKa HHPOPMALUH, TPAaKTHUeCKOTro MpUMeHeHus1 00yueHus],
CamMOpasBUTHS, CaMOpeaIr3alliy ¥ caMOaHaIu3a CBOer ZiesTeJIbHOCTUA. 3HaHUs, YMeHHUs U
yHHBepcasbHble yueOHble /1efcTBHs, HeoOX0AUMBble [i/s OpraHrW3aljiy IPOeKTHO-
MCC/Ie[J0BaTeIbCKOM [1esITeIbHOCTH B ILIKOJIe, B OyIyIlieM CTaHyT OCHOBOM [ijis OpraHu3aLjiu
Hay4HO-UCC/Ie[J0BaTeIbCKOM [1esITe/IbHOCTU B BBICIIMX M CPeJHUX MPO(eCcCHOHaNbHBIX YUeOHBIX
3aBe/IeHUsIX, TI03BOJISIIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMU Ha PhIHKE TPy/ia U B /r000i chepe
npodecCHOHaIbHOM /1eATeIbHOCTH.

Heo06xoauMBIM yC/I0BUEM peann3aliuyl JAHHOW MPOrPaMMBI SIBJISIETCS CTPEMJIEHHE Pa3BUTh Y

00yuaroIrXCcsi yMeHHe caMoCTosiTeNlbHO paboTats, KT-KomreTeHIMH, a TaK)Ke COBEpIIIeHCTBOBATh
HaBBIKW OTCTaMBaHUsI COOCTBEHHOMU TO3UILIUM TIO OTIPe/Ie/IEHHOMY BOTIPOCY.

e Kypca:

* 3HAaKOMCTBO YYalllUXCsl C Ba)XHEWIIMMM MeToJaMH TpUMeHeHUs (PU3MUecKWx 3HaHUM Ha
TpPaKTUKe;

* (opMupoBaHUe 1]e/I0CTHON eCTeCTBeHHOHAYYHOM KapTUHbBI MUpa yUallixcsl.

3ajauM Kypca:

* pa3BUTHE TI03HABaTe/NbHOTO WHTEpeca, WHTE/UIEKTYalbHbIX M TBOPYECKHUX CMOCOOHOCTeM
yualldxcss B TIpoliecce CaMOCTOSITeJTbHOTO TIpUoOpeTeHMsi 3HaHUM C  UCIO/Ib30BaHUEM
Pa3/IMYHbIX UCTOUHUKOB MH(OPMALUH;

* TIOBBIIIEHHWEe WHGOPMAIIMOHHOW, KOMMYHHWKATUBHOM, 3KOJIOTMUECKOW KYJIbTYPBI, OIbITA
CaMOCTOSITe/TbHOM JIeATe/IbHOCTH;

*  COBepIIIeHCTBOBaHWE YMEHUI U HABBIKOB B XO/le BBINIOJHEHUsI IPOrPaMMbl Kypca (BbIIOIHEHUe
nabopaTopHbeIX paboT, W3yueHWs, OTOOpPa M CHCTEMaTH3alMi HWHGOpPMAIMK, I0rOTOBKA
pedepaTa, npe3eHTal[1K);

* OB/IAZIeHHE YYallUMHUCS 3HAHUSMH O COBPEMEHHOW HayuHOW KapThHe MHpa, O IIHUPOKUX
BO3MOJKHOCTSIX TIpUMeHeHHs1 (PU3UYeCKHUX 3aKOHOB;

*  BOCIMTAHWS HAaBLIKOB COTPYJHUUYECTBA B MPOLIECCE COBMECTHOM paboThI;

*  0CO3HaHHBIN BLIOOD MPOGUIBLHOTO 00YUeHMs.

O0mias xapaKkTepHCTHKA MPOrpaMMbl BHEYPOUHOH AeSITe/IbHOCTH « JKCIepHMeHTa/IbHAsA
¢pusuxka»

[Tporpamma «3JKCIriepuMeHTa/IbHasi PU3MKa» OTHOCHUTCS K OOIIeMHTe/IeKTyaTbHOMY HaIlpaBIeHUIO

BHEYPOYHOM [JleATe/TbHOCTH.



[Tporpamma cofiepKuT, C OJHOI CTOPOHBI, MaTepuasl 1o 6osiee yriy01€HHOMY U3y4YeHHIO
M3/1araeMoro B IIKOIbHOW TIporpamMMe U30paHHOTO pasjiena, C ApYyroi — rpeArosiaraeT u3yyeHre TakKux
BOINPOCOB (PU3UKH, KOTOPbIe HE BXOJAT B LIKOJIbHBIN KYPC, HO MOBBIIIAIOT HAaZI&)KHOCTh 3HAHUM,
YIIpPOILIalOT TOHMMaHKe 1 yCBoeHHe yueOHOM MHpOpMalY Ha c/ieflytoliiei CTyrieH! o0yueHusl.
[TporpamMma 1o3BoJisieT OCYILeCTB/ISATh SBPUCTHUECKHe TIPOObI ¥ cpOPMUPOBAThH MPaKTHUECKYHO
JleaTe/IbHOCTb IIKOJIbHUKOB B U3y4aeMoii 06/1acTh 3HaHUH.

Pa3BépThIBaHME CO/IePKAHUS 3HaHUI B TIPOrPaMMe CTPYKTYPUPOBAHO TaKuM 00pa3oMm, uto
M3yuyeHHe BCeX TOC/IeIIONUX TeM 00ecrieurBaeTcs MPeAbIAYIIMMY, a MeX/y YaCTHBIMU U 00IIUMU
3HaHUAMU TIPOC/IeKUBAIOTCS CBSA3U.

ITporpamma cOCTOUT U3 4 JOCTATOYHO CAMOCTOSATE/IbHBIX TeMaTUYeCKux Moay/eu. MonynbHas
CTPYKTYypa Kypca, Ju(depeHIMPOBaHHOCTb 3a/laH1I MT03BOJISIIOT BaPbUPOBaTh COZlepyKaHue Kypca B
COOTBETCTBUU C 0COOEHHOCTSMH YUeHUUECKOT0 KOHTHHIeHTa (CoCTaB yueOHOM TPYIIIbI, yPOBEHb
3HaHWM, 00yUaroIIMXCst), HaIMUKMsi 000pyZ0BaHUS.

HocTiwkeHne COLMANBHO-TICUXO0JIOTHYECKUX Liesied obecrieuriBaeTcsi opraHusauyeil paboTel B
Masblx  Tpymnmax. KosuleKTWBHasi  [|eSTeNbHOCTh — T03BOMISIeT  pas3BMBAaTh Yy  0Oydaromuxcs
KOMMYHMKaTUBHble KauecTBa. BbINosHeHWe TPYNNOM MpakTUUeCKUX 3a/laHuil  obecrieunBaeT
peasv3alio OCHOBHBIX IMOJIOXKEHUH MeToZia Masbix rpymm. CocTaB MasblX Py MOXXeT MeHseTCs
Ipy Tepexofie K U3YUYeHUIO Cjefyloliero MoAy/s. OTo obecrieunBaeT 6osiee  YCIIOIIHYIO
corpamm3anuio obyuaromuxcs. [IpoekTHast ZiesaTe/sbHOCTb TIpelyCMaTpUBaeT TOUCK HeoOXoAumoit
HejlocTarolell MH(popMaLMy B SHLMK/IONEAUsX, CIIPABOYHUKAX, HAy4YHOIOMY/ISIPHOW JMTepaType, B
WHurepHeTe u fp.

OOGyuarolijast AesTebHOCTD Nlefjarora 3ak/r0uaeTcs B CO3laHUM OpraHU3aljIOHHOIIeJarornyeckKux
yCIOBUM /711 y4eOHO-TI03HaBaTe/IbHOU /1esITe/IbHOCTH YYeHHWKOB, B OKa3aHWM WM I1e/larOrMuecKon
MOAJeP)KKM U MeTOAWYeCKOW TIoMoly, obecreuyuBarolliX rapaHTUPOBAHHOE — pellleHHe
JW[AaKTUUeCKUX, Pa3BUBAIOLLMX U BOCIIUTATe/IbHBIX 3a/ay.

dusuKa - SKCIlepuMeHTa/IbHasl HayKa, U3yyvarolliast IPUPO/HbIe SIBJIeHHsI OIIbITHBIM ITyTeM.
[TocTpoenrieM TeopeTHuecKux Mogesnel ¢pusrka AaeT oObsicHeHre Hab/I0AaeMbIX SBIeHHH,
(dopmyMpyeT (pU3MUeCKUe 3aKOHBI, IIpeJcKa3blBaeT HOBbIE SIBJIEHHUs], CO3/jaeT OCHOBY /IJIsl IPUMeHeHUsI
OTKPBITHIX 3aKOHOB IIPUPO/IBI B Ue/I0BeUeCKOU rnpakTvke. [103ToMy rpu opraHusanyiy 3aHATHM 110
BHEYPOUHOM [lesiTe/IbHOCTH O0JIblII0e BHUMaHUe y/ie/IsieTCsl SKCIIepUMeHTa/lIbHBIM MeTo/laM
WCC/IeJOBaHMsl, UTOOBI pa3BUBATh Y 00yYarOIIMXCsl HAaBbIKYM yueOHOM, MPOeKTHO-UCC/Iej0BaTeTbCKOM U
TBOPYECKOU [1eITeIbHOCTH.

MexnpeaMeTHbIe CBS3U, Peajii3yeMble ITPOrpaMMOU BHEYDOUHOM JIeITelbHOCTH

«JKCrnepuMeHTabHast (pu3rKa»
Matematuka: rpaduka, pellieHre 3ajau, IPOLeHTHI.
buosiorus: >kuBble OpraHu3Mbl, OMOJIOTHYECKast OTITHKA, K/IeTKa, buocdepa.
XUMUS: COCTaB ¥ CTPOEHMe BelljecTBa.
leorpadusi: MeTo/bI U3yUueHHUsI KIMMaTa U HeJlp 3eMJT1, aTMOC(ephbl.
OKOJorust: 3arpsi3HeHre aTMOC(ephl, IKOIOTHUeCKHe TIPOLIeCChl, TapHUKOBBIHN 3¢ dexT, brocdepa.

1. Onucanue MecTa y4e0HOro npeAMera B yueOHOM IJIaHE
B yueOHOM T/IaHe Ha BHEYPOUHYIO [leSTelbHOCTh 1o ¢u3uke B 10-11 kiaccax BbigeneH 1 yac B
Hegemmo. CoryiacHO KaneHapHOMY rpaduky Ha 2025/2026 npegycmoTpeHo 34 yueOHBIX HeZemu.
Cpok peanusauuu mporpamMmmbl — 1 roa. HampaBneHue BHEYPOUHOW —[iesiITE/IbHOCTU-
0011{eNHTe/IeKTYyalbHOe.



2.Copep>xaHue yueOHOT0 Kypca

CopepkaHre Kypca KaueCTBEHHO OT/IM4aeTcss OT 6a30Boro Kypca ¢usukd. Ha ypokax 3aKOHBI
(U3MKK pacCMaTpUBAIOTCSl B OCHOBHOM Ha HEXXUBBIX 00bekTax. OfHaKO OueHb BaKHO, UTOOBI Y
yUaIluXCsl TIOCTENIeHHO CKJIaJbIBa/IMCh YOeXKAeHUs] B TOM, UTO, TIPUUMHHO-C/Ie/ICTBeHHAs! CBSI3b
SIBJIEHUM UMeeT BCeoOIi XapaKTep U UTO, BCe sIBJIEHHs, TTPOMCXO/SAIINE B OKPY)KAIOI[eM Hac
MUpe, B3aMMOCBsi3aHbl. B Kypce paccmaTpuBarOTCs BOIPOCHI, HaripaB/ieHHble Ha pa3BUTHE
HHTepeca K (H3MKe, K SKCIIePUMEHTATbHON JleATeTbHOCTH, (hOpMHUpPOBaHe YMeHUM paboTaTh co
CTIpaBOYHOM nUTepaTypoil. Bo Bpemsi M3yueHus1 Kypca «DKCTeprMeHTalbHas Gu3nka» pebsita
MOJTyYatOT BO3MOXKHOCTH TIPOBOJIUTH MCC/Ie/IOBATEIbCKUI TPOEKT IO JIF0OOMY M3 BBIOpAaHHBIX
HarpaB/ieHui. Ha UTOTOBBIX 3aHATHSX 00yUaroIiyecs: BBICTYTIAIOT U 3allUIIAI0T CBOU MPOEKT.

OneKTpoMarHuTHbIe siB/IeHUus — 8 yacoB
OnekTpocTaTuyeckue 3apsifbl. beITOBbIe 3/1eKTponprbopkl. [JoMallHss 3/1eKTPONpOBO/Ka.

TexHuKa 6e30macHOCTH TIPU paboTe C «OBITOBBIM
3/IEKTPUUECTBOM». 3HAKOMCTBO C paboTOV MHAMKATOPHOM OTBEPTKOM, 3/IEKTPUUECKUM
TecTepoM; UCC/le/JoBaHre KBapTHPHOM IMPOBO/IKM Ha 110’Kap0O0INacHOCThb, COCTaB/IeHHe
MPUHLMINHAAIBHON U MOHTa)>KHOM CXeMbI 371eKTPOIIPOBO/IKH, OCHOBBI 3/IeMEHTapHOI'O0 PeMOHTa
OBITOBBIX 3/1eKTPONPHUOOPOB. DyleKTpUUecKre CBOMCTBA Tesa YesoBeKa.
BuoaniekTpuuecTBo. @OTOPELENTOPHI., 3/IEKTPOPELIeNTOPbI, OM03/IeKTPUUECTBO CHA.

MarauTHoe 110J1e 1 )KUBbIe OpPraHu3Mbl. VICoIb30BaHe MarHUTOB B OBITY.
VW crnonb3oBaHMe MarHuTa Kak MeTaslJIoUuCKaTeJIsl.

Paguo. TeneBuzeHue. BivsiHve 3/1eKTPOMarHUTHOTO U3/TyueHUsI Ha )KUBOUW OpraHK3M.
WccnenoBaHre MTHTEHCUBHOCTH 3/IEKTPOMAarHUTHOTO M3/TyUeHHs! 371eKTPOOBITOBBIX IPHOOPOB C
TOMOILIbI0 PEHTT€HOBCKOM T/IeHKU.

MexaHnueckne KosiebaHHus U BOJTHBI - 2 yaca

Mexanuueckrie KosebaHus u uesioBek. [Ipoucxoxgerre 6uopurmos. Cep/Lie U 3BYKH,
COTPOBOXKZAMOLIMe PaboTy cep/lia U JIerkux, Ux 3anucb. CTeToCKom U (hOHeH0CKOTI.
BricTyKMBaHMe — KaK O/IMH U3 CTIOCOOO0B Ompe/ienieHust pa3MepOB BHYTPEHHHUX OPraHOB U MIX
COCTOSIHUSL.

3BYyK KaK CPeZICTBO BOCIIPUSTUS U Tiepeiaun H(opmanyu. OpraH ciyxa. Ob6mactb
C/IBILLIMMOCTH 3BYKa. I'0/10COBOM amrapar yesioBeka. XapakTepHUCTUKU roj10ca yeloBeKa.
YnbTpa3Byk U uH(ppa3Byk. Pusnueckre 0OCHOBHI yIbTPa3BYKOBOT'O UCC/Ie[OBAaHUS UesioBeKa.
3BYKU NIPUPO/IBI.

TemnioBble iB/IeHUsA - 9 yacoB

Bupzp! Teroniepesaun B ObiTy. Anddysus. Kurnenue. Borpock! 6e30macHOCTH B TEIIOBBIX
nporjeccax. Criocobbl U3MepeHUsi TemriepaTypbl. TepMoperynsitopbl. 3HaueHHWe L[BeTa [iJIs
odopmeHrsi ObITOBBIX MPUOOPOB, TOCY/bI; TMPOBepKa pabOThl BEHTWISILMM; apoMaTu3aliysi
TOMeILleHUs, U3rOTOBJIEHWE BOJIOCSHOTO rurpomerpa. HachllljeHHBINM, HeHAaCBIIeHHbIM Iap.
BrnaxHOoCTb. 3HaueHWe TeMIlepaTypHOIO peXUMa W BJXHOCTU [JIS1 JKA3HEesaTe/JIbHOCTH
yesioBeKa.
Onrunueckue sBjaeHus: - 14 yacos

®otoMeTpusi. CBeTOBOM MOTOK. 3aKOHbI OCBeIleHHOCTH. 3aKOHbI TeOMeTPUYeCKOM ONTUKHU.
3epkasno. IlocTpoeHue n300pa’keHUsI B TJIOCKOM 3epKaje W B CHCTeMe 3epKasj. ToHKasi JIMH3a:



HaxoXkJeHue oObekTa 1o xofy Jjyueit. dopmyna TOHKOHN /MH3bL. CTpoeHHe Tja3a uesioBeKa.
du3ruecKrue OCHOBBI 3peHUs uesioBeKa. /ledeKThbl 3peHHst U CriocoObl X UCIpaB/ieHus. Pacuer
rapaMeTpOB JIMH3bI U U300pakeHuss. CrieKTpasibHasi U SHepPreTHuecKasi YyBCTBUTEIbHOCTD IJ1a3a.
[TonHoe BHyTpeHHee oTpakeHWe. BosHoBasi ontuka. [Jucnepcusi cBeta. WHTepdepeHLUs U
Ivdpakius ceta. CBeTOBbIE SIBJIEHUS B IIPUPOJE.

3alMra NpoeKToB — 2 yaca

BHeypouHasi ZeATe/IbHOCTb Tpe/rosiaraeT OOMbILIYI0 CaMOCTOSITE/IbHYI0 PaboOTy ydaluxcs.
TeopeTuueckuii Marepuan JO/DKeH ObITh Hepa3pblBHO CBs3aH C TpakTUKOW. IIpu mopbope
[TU/IAKTUYEeCKOTO MaTepuasa MCI0Jb30BaTh 3aflaHUsl BCeX BHUJIOB M YPOBHeW. Bce TmpakThueckue
paboTel  TIpOBOASATCS Oe3 ykaszaHWM K paboTe, uTOOBI BBITIOJIHEHWE 3a/laHUM OBIIO TBOPUYECKUM
nporieccoM. B ciiyuae 3aTpyHeHH He0OXOAWM WHAWBUAYa/IbHBIA MOAXO0, KOTOPBIN 3aK/IH04aeTcs B
HCTO/Ib30BaHUM KPATKOTO WM TOAPOOHOro omnvcaHus paboTtel. OO0BEM MaTepHana W3yuyaeMbIX TeM
3aHSTUN U KOJTMUECTBO OTBEAEHHBIX Ha 3TO YaCOB OMpe/Ie/sieTCsl CAMUM YUHUTETIEM.

[Tpuembl ¥ MeTO/[bI PAOOTHI, KOTOPBIE TJIAHUPYIOTCS TPY peaTru3ariiy IPOrpaMMbI:

-CaMoCTOsITe/TbHbIe PabOThI C UCTOUHUKAaMH WH(MOPMaIIH;

-YCTHBIe COOOLIEHNS yUalluXCsl C TIOCTeAYIOIed JUCKYCCHel;

-3BPUCTHUYECKUE Oece/ibr;

-37IeMeHThI UTPOBBIX TEXHOJIOTHH;

-BBITIOJTHEHHE SKCITEPUMEHTATbHBIX U TIPAKTHUECKUX paboT TI0 TEIJIoTe,  OITHKE;

-paboTa C [AUJAKTHUUECKUM MaTepHajioM; -CaMOKOHTPOJIb YYaIllUMHUCS CBOMX

3HAHWM 110  BOTIPOCAM [Ijisi TIOBTOPEHUSI.

2. TIporpamMHOe U y4eOHO-MeToAHUYeCcKOe obecrieyeHue



MeyaTHble nocobus

y4eOHUK (aBTOp,
Ha3BaHHe, roj
U3JaHus,
HU3/1aTe/IbCTBO)

JIuTeparypa

1. BorganoB K.}O. «®u3uk B roctsx y 6uosora» M, Hayka,
1986;

2. Kabapaun O.® «BHeypouHasi paboTa 1o ¢usvke» M,
IIpocsemenue 1983;

3. [IlepenbmaH «3aHuMmaresnbHas ¢u3vka» 1-3 uactb M, Hayka
1980;

4. Tapacos JI.B ®usuka B npupoge M, IIpocseiuenne 1988;

5. CwmuphoB A.I1., 3axapor O.B. Becésnbiii 6a1 v BAyMUMBbIT
ypok: dusuyeckue 3a4auu C JMPUUECKUMU YCIOBUSAMU. - M.:
Kpyrosop, 1994;

6. Ycosbues A.Il. 3agaum no ¢pu3MKe Ha OCHOBaHUU
JIUTepaTypPHBIX CIOXKeToB. - EkarepuHOypr: Y-®akropus,
2003;

7. EnoxoBuu A.C. CipaBOYHUK 110 (PU3UKe U TEXHUKeE. - M.:
[Tpocsemenue, 2006;

8. «Ilo3Haii camoro cebsi» / bubmoteka «IlepBoe ceHTSIOps»
cepusi «@Pu3uka» BbIMycK No26 2009;

9. Kuxkoun M.K. Paccka3ssl o pusvke u pusvkax // bBubnioreuka
«KBanT». Bpimn. 53. M.: Hayka; ri. pes. ¢u3.-maT. auT., 1986;

10. Tanenepiureiin JI. 3aHMMaresbHas pusmnka». - M.: PocMaH,
1998;

11. MapoB M.{. I1nanetsl ConHeuHoi cuctemsl. — M. Hayka,
2011;

12. Tut Tom Hayunbie 3a6aBbl. @u3MKa: OMBITHI, OKYChI U
pa3sBiieueHust: riep. ¢ ¢p. - M.: ACT: Actpens, 2007;

13. Yokep [Ix. ®usuueckuii deliepeepk. - M.: Mup, 1979.

14. JleoHoBuu A.A. ®usuueckuii Kanelhigockon. - M.: bropo KBan
TyM, 1994;

15. Apakenssn M.K., Baiiaurreiin JI.W. DnekTpobe30nacHOCTb B
JKWIBIX 3[aHusX.- M.: DOHeproaromuszar 1983;

16. Tynbumnckuit M.E. COOpHUK KaueCTBEHHBIX 3a/au 110
¢usuke. M.: «IIpocselienue» 1965;

17. KOdanosa WN.JI. 3aHrMare/ibHbIe Beuepa 110 (U3MKe B
cpeaHeii 1ikose. M. «[IpocBetienue», 1990.

paGouas TeTpajp,
TeTpaju JJist

1.B.®. IIIunor Pabouast TeTpajp AJist IPOBeeHUS
naboparopHeix pabot 9 knacc. — M.: ITpocsemjenue , 2007 2.

nabopaTopHbIX B.A. KacbsiHoB, B.A. KopoBuH Tetpagp 1151 1ab0paTOpHBIX
pator pabot 10 knacc — M.: Ipoca, 2008
3. B.A. KacesiHoB, B.A. KopoBun TeTpazs /i1t 1ab0paTOpPHBIX
pabor 11 knacc — M.: Ipoda, 2008
AUlAKTHYeCKHe Kaprouku-3azanusi il BBITIOJTHEHUsT TIPaKTU4YeCKuX pabot./ B.dD.
MaTepHasbl IMnnos — M.: IIpocsewenue , 2002.

Pa3paTtounblii MaTepuran 1o ¢gusrke / Yiakoa M.A. — M.:
[Tpocsemenue , 1990.




MeToJnuyecKue
MdTepHaJ/Ibl

TemaTHuecKrde  MPE3EHTALUUIIO  COZEP>KAHUIO  MPOrPaMMbI
BHEYPOUHOM /1esTe/TbHOCTH «DU3KKa BOKPYT Hac»

TexHu4ecKHue cpejCcTBa
o00yueHuUs

KomrbioTep ¢ BHIXOZOM B VIHTepHET, My/IbTUMeIUIHBIN

TIPOEKTOP.

Kowmriektsl  yuebHO-1a60paTOpPHOTO obopyoBaHue
7151 TIPOBe/IeHUsI TIPAaKTUUeCKUX pabor.

HarnsagHbie mocoous

Tabmurbl, MakeTbl, [eMCTBYIOIMe MOJeNH, T[euaTHble U
VIHTepaKTHBHBbIE IJIaKaThl 110 U3yYyaeMbIM TeMaM

WHTEpPHeTPeCcypChI

bubmoreka — Bcé no npeamMeTy «Pusnka».
http://www.proshkolu.ru

BugeoorneiTel Ha ypokax. http://fizika-class,narod.ru EjgunHas
KOJUTEKLUSI UPPOBLIX 00pa30BaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru

VHTepecHble MaTepuaibl K ypOKaM (U3UKH [0 TeMaw;
HarJsiHple  TocoOMs K ypokaM. http://class-fizika.narod.ru
LiIndpossie obpa3oBaTenbHBIE pecypchl. http:/ www.openclass.ru
OnekTpoHHbBIE YueOHUKY 10 pu3uke. http:/www.fizika.ru

npoune
(muckm, 371.
nocoous u

T.IL)

LindposbiebpasoBaTenbHble pecypcbl

Cepust suckoB DVD: MynbTuMeaniiHoe yuebHOe 1ocobve
«Harnagnas ¢usvka»
Cepust iuickoB DVD: COOpHUK /IEMOHCTPAI[TOHHBIX OTBITOB /151
cpenHen o6111e06pa3oBaTe/TbHOM IITKOJTBI

«I1IKonbHBIM (pr3nUecKuid SKcriepuMeHT» / COBpeMeHHbIN
ryMaHuTapHbIi yHuBepcureT 2006
Cepusa guckoB DVD: «3OHUuK/Ione usa aroMa» / I'ockapnopanus
«Pocatom», 2012
Ouck «ATtom Ha cnyxbe denoBeky»/ I'ockaproparust
«Pocatom», 2001

4. Ilnanupyemblie pe3ybTaThl 0CBOEHHUsI yUeOHOTr0 MpeaMeTa, Kypca

[TnaHupyeMble pe3y/bTaThbl OCBOEHHS MPOrPaMMbl HAallpaB/ieHbl Ha Pa3BUTHE YHUBEPCAIBHBIX yUeOHBIX
JeucTBul, yue6HOM 1 00111erosib30BaTeibckoii MK T-KOMITeTeHTHOCTH 00yYaroL[uXxcsi, OTbITa
TIPOEKTHOH /1esITe/TbHOCTH, HaBBIKOB Pa0OThI ¢ MH(OpMAaI[HeH.

JINUHOCTHBIE:

CdopMHUpOBaHHOCTb T0O3HABaTeNbHBIX WHTEPECOB K TPAKTUUeCKONW W TPOEKTHOW [eATelbHOCTH U
OCHOB COI[Ma/IbHO-KPUTUUYECKOT'O0 MBIIILJIEHHsI Ha OCHOBE Pa3BUTHSI UHTE/JIEKTyalbHbIX U TBOPYECKUX

CIOCOOHOCTeN YUaluXCs;

Y6ekIeHHOCTb B BO3MO)KHOCTH TI03HAHUSI TIPUPO/bI, B HEOOXOAWMOCTH Pa3yMHOTO HCIIOJIb30BAHUS
JOCTIDKEHUIM HayKU M TeXHOJIOTHH [i71s Ja/ibHeHIIIero pa3BUTHs UeioBeuecKoro oOleHus], yBaXKeHHe K
TBOpLIaM HayK{ M TeXHUKH, OTHOILIEHUe K (U3MKe KaK K 3/IeMeHTy oblrjeuesioBeueckoi Ky/bTyphl;

CaMOoCTOSTe/NbHOCTL B HpI/IO6PETEHI/II/I HOBBIX 3HaHWN U MPaKTUUECKUX YMEHI/II‘/JI IIOHMMdHHUU UX

3HaueHud AJid ,qaaneﬁmero N3y4yeHHs eCTeCTBEHHBIX AUCLIUIIINH,




MoTuBauysi o6pa3oBaTe/bHON [esiTe/TbHOCTU IIKOJBbHUKOB Ha OCHOBE JIMYHOCTHOOPUEHTHMPOBAHHOTO
MoJIX0/a;

YMEHUU OfpefensTb TPaHULbl COOCTBEHHOrO 3HAaHWsS W He3HaHWs; pPa3BUTHUM CIIOCOOHOCTU K
camoorieHKe  (OlleHMBaTb  COOCTBEHHYIO  y4yeOHYIO  /IeiTeIbHOCTb:  CBOM  JIOCTHDKEHUS,
CaMOCTOSITe/TbHOCTh, UHUIMATHUBY, OTBETCTBEHHOCTh, TIPUUMHBI Hey/iau);

dopmupoBaHUe 1LIeHHOCTHBIX OTHOILIEHUM [JOYT K JPYTY, YUHUTE/0, aBTOPaM OTKPBITHI U U300peTeHuH,
pe3yJibTaTaM 00yueHUsl.

Cc(OPMHPOBAHHOCTH KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIEHUM U COTPYAHHUYECTBE CO
CBEPCTHUKAMU U YUUTETIEM;

ycBoennu Th mipu mpoBefieHHH TMPAaKTUYeCKUX paboT, chopMUPOBAHHOCTH OepeXHOTO OTHOILEHHS K
IIIKOJILHOMY 000pyZI0BaHHIO.

MetanpeameTHsble:
B cdepe peayasimugHbix yHUBepCaTbHBIX YUeOHbIX AeHCTBUIA:

OBnajieBaTb HaBBIKAMH CaMOCTOSITEILHOTO TPUOOpeTeHHs HOBBIX 3HAHWM, OpraHW3aluM y4yeOHOM
JlesITeJIbHOCTH, TIOCTAaHOBKAa 1ieslel, IJIaHMPOBaHMs, CaMOKOHTPOJISI M OLieHKU pe3y/bTaTOB CBOEU
JlesTeJIbHOCTH, YMEHUSIMU Tpe/iBUZIeTb BO3MOXKHBIe pe3y/IbTaTbl CBOUX [IeHCTBUN;

[loHMaTh pa3nmuuusi MeXAy HWCXOJHBIMM (akTaMd U THUMOTe3aMH [y WX 00BSICHeHus,
TEOPeTUYECKUMH MO/JIeJIIMA U peaslbHbIMHU OOBEKTaMH, OBJIa[ieBaTh YHMBEPCATbHBIMH yueOHBIMU
JeCTBUSAMH Ha TpUMepax TUIoTe3 [ OObsSCHEeHUs WM3BeCTHBIX (DAaKTOB M HSKCIIepUMEeHTanTbHOW
MPOBEPKU BbIIBUTaeMbIX THIOTe3, Pa3paboTKu TeopeTUuecKuX Mo/iesieli TpoLleccoB WM siBJieHUH; B

cdepe no3HagamesbHbIX YHUBEPCAIbHBIX YUeOHBIX [1eMCTBHA:

dopMUpOoBaTh YMEHHsI BOCTIPUHUMATh, TiepepabaThiBaTh W MPEACTaBIATh WH(POPMALIMIO B CIIOBECHOM,
o0pa3Hoii, cMMBOJIMYeCcKON (hopMax, aHa/IM3UPOBaTh U TepepabaThiBaTh MOMyUYeHHYI0 WHGOPMALHIO B
COOTBETCTBUM C TIOCTaB/IeHHBIMHU 3aJjladaMi, BbIZIeJIITh OCHOBHOE COjiepyKaHue MPOUYUTAHHOTO TeKCTa,
HaxoJUTh B HEM OTBEThI Ha MOCTaB/IeHHbIE BOTIPOCHI U M3/1araThb ero;

BBIZIBUTaTh TUIIOTE3bl, OCYILECTB/ISATH WX IPOBEPKY, I0/b30BAThCS OWMOIMOTEUHBIMU KaTa/lOraMH,
CrieliaabHbIMU CIIPABOYHHUKAMM, YHHUBEPCATbHBIMM SHIMK/IONEUSAMU I MOMCKa WHGOpMaIu 00
oOBbeKTax.

[TprobpeTaTh OMBIT CaMOCTOSITEILHOTO TOMCKA, aHaau3a ¥ 0TOOpa WH(OpPMAIUU C WUCTO/Ib30BaHHUEM
Pa3/IMYHBIX MCTOYHWKOB, U HOBBIX WH(OPMAIMOHHBIX TEXHOJIOTHUH [/Isi PellleHusl TI03HaBaTe/TbHBIX
3a71ay;

OcBauBaTh TPUEMBI JIEHCTBUN B HECTaH/JAPTHBIX CUTYAlUsIX, OBJIa/|eBaTh 3BPUCTHUECKMMH METOZaMH
pelieHus IpobJieM

B cdepe kommyHUKamMueHbIx YHUBEPCATbHBIX YUeOHBIX [1eCTBHA:

Pa3BUBaTb MOHOJIOTMUYECKYIO U [JUAJIOTUUECKYI0 peub, YMeTb BBIP&KaTb CBOM MBICIM M CTIOCOOHOCTH
BBIC/TYILIMBAaTh COOece[HUKA, TOHMMaTh €r0 TOUKY 3peHus, TPHU3HaBaTh MPaBO PYyroro YeaoBeKa Ha ero
TOYKY 3peHWs], TIPU3HaBaTh MPAaBO JPYroro uesjioBeKa Ha MHOe MHEHHe;

dopmupoBaTh yMeHHsi paboTaTh B TpYyIe C BBITIOJHEHHWEM pPa3/IMYHbIX COL[UAJBHBIX DOJiek,
MIpe/JICTaB/ISATh U OTCTAaUBATh CBOM B3IVISIZIbI M1 YOEXK/I€HUSs], BECTH JUCKYCCHIO.

IIpegmeTtHBIe:



dopmupoBaTh Tpe/CTaBlIeHUs O 3aKOHOMEPHOM CBSI3W W TIO3HaHUsI TPUPOAbLI, 00 0OBEeKTUBHOCTH
HAy4YHOT'O 3HaHWS; O cUCTeMooOpa3ylolel posu GU3UKU [ Pa3BUTHsS IPYTMX e€CTeCTBEHHBIX Hayk,
TeXHUKU W TeXHOJIOTWM; O HayyHOM MHPOBO33DEHHMH KaK pe3ysbTaTe WU3y4YeHUs] OCHOB CTPOEHUSs
MaTepuu U ¢yHjaMeHTa/lbHbIX 3aKOHOB (hH3UKY;

@®opmMUpoOBaTh TepBOHAYa/bHble Tpe/ACTaB/ieHusT O (GU3NUYECKOW CYIIHOCTH $SIBJIEHUM TPUPO/bI
(MexaHWUeCKUX, TeT/IOBbIX, 3/IeKTPOMarHUTHBIX M KBAHTOBBIX), BHUJaX MaTepuu (BeIeCcTBO U TIOJie),
JIBIDKEHHUU KakK CIoco0e CyIleCTBOBAaHWS MaTe€pPHU; YCBaUBaTb OCHOBHbIE WJIEM MEXAHWKW, aTOMHO-
MOJIEKY/ISIDHOTO yUeHHUsi O CTPOEHUU BeIlleCTBa, JIeMEHTOB 3/IeKTPO/IMHAMUKUA U KBAaHTOBOW (PU3MKUY;
OBJIaJieBaTh MOHSATUIHBIM arnapaToM W CUMBOJIMYECKUM SI3bIKOM (PU3UKU;

[TprobpeTaTh OMBIT MPUMEHEHUS] HAayUHBbIX METO/IOB TO3HaHUs, HAOMIOAeHUs (PU3MUeCKUX SIBJIEHUH,
MPOCTBIX 3KCIIePUMEHTaIbHbIX WCC/Ie0OBaHUM, MPSIMBIX U KOCBEHHBIX U3MePeHHH C UCIMO0/b30BaHUEM
aHaJIOTOBBIX U LIU(PPOBBIX M3MEPHUTE/ILHBIX PUOOPOB; MOHUMAaTh HEM30EKHOCTh TTOTPEIIHOCTH JIFOOBIX
H3MepeHul;

Oco3HaBaTh HEOOXOAMMOCTb TIPUMEHEHUsI JOCTW)KEHUH (PU3MKU U TeXHOJOTMM i PaldOHATbHOTO
TIPUPO/I0TI0/Ib30BaHUS;

OBnazieBaTh OCHOBaMH 0€30TACHOTO MCITO/Tb30BAHUSI €CTECTBEHHBIX M MCKYCCTBEHHBIX 3/IeKTPUUECKUX
M MarHUTHBIX TOJiel, 3/IeKTPOMarHUTHBIX M 3BYKOBBIX BOJIH, €CTeCTBEHHBbIX M MCKYCCTBEHHBIX
VMOHU3UPYIOIINX M3/IyuYeHU BO M30€)KaHWe UX BPEJHOrO BO3ZIEHCTBUS HA OKPYKAIOIIYyIO Cpely U
OpraHu3M UesioBeKa;

Pa3BuBaTh yMeHUe TJIaHMPOBATh B MIOBCEHEBHOW JKU3HW CBOM JIeMCTBUS C IPUMeHeHHeM TOTyYeHHbIX
3HAaHUN MeXaHWKH, 37eKTPOJAWMHAMUKH, TEPMOJAWHAMUKHA U TeTIJIOBLIX SIBJIEHUM C 11e/bi0 cOepeskeHust
3/10pPOBbS;

@®opMUpOBaTh MpeCTaBIeHUs] 0 HepalMOHATbHOM MCI0J/Ib30BaHUU NIPUPOJHBIX PECYPCOB U SHEPTUH, O
3arpsisHEHUH OKPY Karoler cpe/ibl Kak C/Ie[JCTBUM HeCOBEPIIeHCTBA MalllMH U MeXaHU3MOB.

TemaTHuecKoe IJIAHMPOBaHUE Kypca «JKcnepuMeHTa/IbHast pusuka»
10-11 xnacc (1 yac B Hepes110)

Ne | Tema KoinuyecTrBo yacoB JIaGopaTopHbIe
n/m paboThbI

1 OJIeKTPOMarHUTHbIE SIBJIeHUS 8 1

2 MexaHuueckre KoiebaHUs U BOTHbI 2

3 TenoBble SIB/IEHUS 9 3

4 OnTrueckue siBIeHUS 13 4

5 3aluTa rpoeKTOB 2

Bcero 34 8
Ne Tema 3aHATHA

3aHATUA




/1

J/IeKTPOMarHuTHbIe siBjieHns (8 yacoB)

1 O/eKTpruUecKyre 3aps/ibl U )KUBble OpraHu3Mbl. BinsiHUe 3/1eKTpUUeCKoro roJsi Ha JKUBbIe
opraHu3sMsbl. bro3nekTpuuecTBo.

2 JIabopaTtopHas pabora «Orpe/esieHre CONMPOTUB/IEHNS TKAHeH uesioBeKa»

3 IIpupojHbIe U UCKYCCTBEHHbBIE 3/IeKTpUYeCKHUe TOKHU.

4 VicTtopus 5HepreTUKU. DHeprus 31eKTPUUeCcKoro TOKa U ee UCI0/Ib30BaHue.

5 KoHdepenuys «3nekTpudeckre ceTv po01eMbl ¥ MepCrieKTUBBL.  AbTepHAaTUBHbIE
HWCTOYHUKYU SHEPTUAn»

6 MarsuTHoe 110o71e 3eMJIU U ero B/UsIHYe Ha YesloBeKa.

7 CBolicTBa 3/1eKTPOMarHUTHBIX BOJIH HU3KOW 4acCTOThl. Pa/iOBOJTHEI U Ue/ioBekK.

8 Bronorvueckye cBOMCTBA 371eKTPOMAarHUTHBIX BOJIH BBICOKOM YaCTOTHI.

MexaHnyecKue Koy1ed0aHus ¥ BOJIHBI (2 yaca)
9 KonebaHus ¥ BOJTHBI B )KUBBbIX opraHn3Max. Konebanus v uenoBek. buopurm.
10 3BYK KaK Cpe/ICTBO BOCIIPUSTHS U TlepeZiaul UHGOpMaly. Y IbTpa3ByK U UH(pa3BYK.
TenoBble siBjieHus (9 uacos)

11 OHeprus TorMBa. TernnosHepreTyka. BivsHue TemnepaTypHbIX yC/IOBUM Ha YKU3Hb
yesioBeKa.

12 JIaGoparopHas padoTta «/I3MeHeHUe TeMIlepaTyphbl BeIlleCTBa MPH MePexo/ie C TBEPOro
B ra3o00pa3Hoe coctosiHve. [TocTpoeHre rpadmka 3aBUCMIMOCTH TEMITePATYPhI Tejla OT
BpEMEH».

13 TernioBoe 3arpsi3HeHre aTMOC(epsl. PelieHne 3azau.

14 Bugp! TpaHcriopTa. [IprMeHeHe pa3/MuHbIX BU/IOB TPAHCIIOPTa B HallleM pervoHe.
BrnusiHvie paboThI TETUIOBBIX BUTaTesel Ha SKOJI0THYeCKHe MpOoLieCChl.

15 Kpyrbiii cton: «/3MeHeHHe KMMaTa - MapHUKOBBIN 3 deKT 1 r/1006anpHoe ToTeryieHue
K/IAMara».

16 TemnioBbIe MPOLIECCHI B Tejie YesioBeKa.

17 JIabopaTopHasi pabota «OripesiesieHHe JpIXaTeILHOTO 00bEMa JIETKUX Ye/loBeKa»
JIabopaTtopHas pabora «Omnpe/eseHue 1aBleHUs] KDOBU Uei0BeKa»

18 Perienue skcriepuMeHTabHbIX 3aAau. (OcHoBHOe ypaBHeHHe MKT, kKoiruecTBO
BeLL|eCTBA)

19 PeltieHre sKcrieprMeHTa/IbHBIX 3a/iau. (Y paBHeHHe COCTOSIHUS U/lealbHOTO Ta3a.
BraxxHoCTh BO3/yXa)

OnTtnueckue sijieHusi (14 yacos)

20 dotomeTpusi. CBETOBOM MOTOK. 3aKOHBI OCBeIeHHOCTH. JTabopaTtopHasi paboTa
«OmnpeziesieHrie YPOBHsI OCBELIIEHHOCTH B K/1acce»

21 VckyccTBeHHOe ocBelljeHre. BU/ibl 3/1eKTpUUeCKUX JIaMIl.

22 3epkanbHOe U paccesiHHOe (AudQy3HOe) OTpakeHue CBeTa.

OKkcriepuMeHTanbHast pabora: «IlocTpoeHre U300paXkeHusT B TIIIOCKOM
3epKasie».
23 OKcrepuMeHTanbHast pabota: —MHOroKpaTHOe U300pa’keHre TpeiMeTa B III0CKUX

3epkanaxl.




24 JIvn3bl. ['71a3 Kak ontuyeckas cucreMa. [ledeKkTbl 3peHusl.

25 [TocTpoeHure n300pa>keHUsT B CHCTEME 3epKall.

26 ITone 3penust. Crioco6bl ucnpaBieHys AedeKToB 3peHus..

27 JIaGoparopHas pabora: «OrnpeseneHre GOKYCHOTO PaCCTOSTHUSL U OTITUUECKOU CHJIBI
OUKOB»
Perienuve sKcriepyMeHTa/IbHBIX 3a/au.

28 CBeToBbIe siB/IeHUs B IpUpoZe (pagyra, MUPaXky, rajo).

29 OnTuueckre WITFO3UU HAIIEro 3peHusl.

30 buonornueckasi ontuka. (’KuBble 3epkasa, ria3-TepMOMeTp, pacTeHUs - CBETOBO/bI).

31 JKusoli cet. (CBeueHue MOps, CBeTALLMECS] OPraHU3Mbl, XeMUATFOMUHECLIeHLIVS,
OMOJTIOMUHECLIEHITHS).

32 OKosornyeckure 1pobeMsl U obecriedeHre yCTOWIUBOCTH OHOChepBI, CBs3aHHbIE C
paccesiHMeM U IOIJIOLleHUeM CBeTa.

3amura npoekToB (2 yaca)
33 3almra NpoeKToB
34 3aimra MnpoeKTOB




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 364594085773079485149359994365539118177086968117
Bnageney boradeHkosa TaTebAHa Banepbesa

OeicTevTened C08.10.2025 no 08.10.2026
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