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IHosicuuTenLHAA 3aNIUCKA

OO0yuenue ocyuiecTBisieTcs pu noajaepxxke LleHTpa oOpa3oBaHus €CTECTBEHHO-HAYYHOU
HanpasiieHHOCTH «To4ka pocTay», KOTOPbII cO31aH sl pa3BUTHA y 00yUarOIIMXCs
€CTECTBEHHO-HAYYHOM, MaTeMaTU4EeCKO, NH(POPMAIMOHHOM IPaMOTHOCTH,
(bopMHPOBaHUS KPUTHUECKOTO U KPEATUBHOI'O MBIIIJIEHHSI, COBEPIICHCTBOBAHNS HABBIKOB
€CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH, a TAKXKE JIJISl IPAKTUYECKON OTPaObOTKH y4eOHOIro
MaTepuaia 1no yueonomy npenmery «dusukay.

IIporpamma nocTpoeHa ¢ y4eTOM IIPUHLIUIIOB CUCTEMHOCTH, HAYYHOCTH U JOCTYITHOCTH, A
TaK)Xe MPEEMCTBEHHOCTU M NIEPCIEKTUBHOCTU MEXAY Pa3IN4YHbBIMU pa3aenamu Kypcea. B
OCHOBE MPOTrPaMMBI JIEKUT IPHUHIIUI €IUHCTBA.

[Iporpamma paccunrtana Ha 34 vaca juist 9 kiacca u3 pacuera | ydeOHbI yac B HEJIEN0 Ha
OCHOBaHUHU rOI0BOT0 KajieHaapHoro rpaduka Ha 2023-2024 yu. rog.

eau u 3a1a4u POrpamMMbl:

eJlb:
Kypc BHeypouHoii nestenbHocTH  «lIpakTHueckass ¢u3uKa» IO3BOJISET OCYIICCTBUTH
nepexoq, OT PENpOAYKTHUBHBIX (OpM Yy4eOHOM JesATeTbHOCTH K CaMOCTOSITENIbHBIM,
MOMCKOBO-HUCCJIEIOBATEILCKUM BHUAAM palOOThI, MEPEHOCUT AaKIEHT Ha aHAIUTUYECKUU
KOMIIOHEHT Y4eOHOMU JeATeIbHOCTU YYaIIuXcsl.
Kypc naer BO3MOXHOCTSB:
*  TOBTOpPEHHUS, YTIYyOJICHUS, pacIIUpEeHUs] U OOOOIICHUS TMOJYYECHHBIX 3HAHUU U3
pa3HbIX TeM Kypca (pU3uKH;
*  pa3BUTHUS U COBEPUICHCTBOBAHUA y YYaIIUXCS SKCIEPUMEHTAIbHBIX YMEHUU MyTEM
WCIIOJIb30BaHUsl 0Oo0Jiee CII0KHOTO 000pymoBaHUs, OOJee CIOKHOTO JKCIEpPUMEHTa; °
dbopMUpOBaHUS y HHUX CAMOCTOSITEIBHOCTH TP PEIICHUH 3aj]a4, CBA3aHHBIX C
AKCIIEPUMEHTOM.

3agaun :

* YMEHHUE CAMOCTOSITEJILHO OMPENENATh eI U COCTABIATH IJIaHbI; CAMOCTOSTEIIBHO
OCYIIECTBJISITh, KOHTPOJUPOBATh W KOPPEKTUPOBATh Y4YEOHYI0 W BHEYUYCOHYIO
NEATENIbHOCTh; HUCMOJb30BaTh BCE BO3MOXHBIE PECYpPCHl IS JOCTUKEHUS LETEH;
BBIOMPATh YCHEIIHBIE CTPATETUH B PA3IUYHBIX CUTYaAIIHSIX;
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* yMEHHE MPOAYKTHBHO OOIIATHCA M B3aMMOJCHCTBOBATH B IMPOLIECCE COBMECTHOMU
JESTeNIbHOCTH, YYUTHIBATh MO3UIUU APYToro, 3G(HEeKTUBHO pa3pemaTb KOHPIUKTHI;

* BJIQJICHHE HaBbIKAaMHU IO3HABATEJIbHOM, y4e€OHO-HCCIIEIOBATENLCKON U MPOEKTHOU
JESITEIbHOCTH; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBbHOMY MOUCKY METOJI0B
pelLIeHUs PAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3INYHbIX METOI0B [TI03HAHUS;

* TOTOBHOCTHh U CITIOCOOHOCTH K CAMOCTOSATEIHLHON MH(POPMAITMOHHO-TIO3HABATEIHLHOM
NEATEeNIbHOCTH, BKJIOYas YMEHHE OpPUEHTHPOBATHCA B PA3IMUHBIX HCTOYHHKAX
uH(poOpMaIlK, KPUTHUYECKHM OIEHUBATh M HMHTEPIPETUPOBATH HHGOPMAIIHIO,
MOJIyYaE€MYIO U3 Pa3JINYHbIX UCTOYHUKOB;

* BIIAJICHUE S3BIKOBBIMU CPEACTBAMHU-YMEHHUE SCHO, JIOTUYHO M TOYHO M3JIAraTh CBOKO
TOYKY 3PEHHS, UCIIOJIb30BATh aJICKBATHBIE S3bIKOBBIE CPEACTBA;

* BJAJ€HHC HaBBIKAMU I103HABATEJIbHOW pe(dIeKCHH KaK OCO3HAHMS COBEPINAEMbBIX
JIEUCTBUA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJHTATOB WU OCHOBAHWH, TPAHUII
CBOEr0 3HAHWS WM HE3HAHUs, HOBBIX IIO03HABATEJILHBIX 33a4 W CPEACTB UX
JIOCTHIKCHMS,

* Pa3BUTHUE IKOJOTMYECKOTO MBIIIJICHUS, YMEHUE MPUMEHSATh €r0 B MO3HABATEIBHOM,
KOMMYHUKATUBHOM, COI[UATTLHOMN MTPaKTUKE U MTPOPECCUOHAIBHOW OPUEHTAIIUH.

[Ipu cocraBieHnn pabodeil mMporpaMMebl MO Kypcy BHEYPOUHOU IEATEIbHOCTH MO (PU3HKE
«IIpakTryeckas pu3MKa» yUYUTHIBAETCS IPOrPaMMa BOCIIUTAHMUSL.

PabGouast mporpamma  BOCHUTaHUs HaIpaBjieHa Ha NPUOOIICHHUE OOYYaIOIIUXCS K
POCCUICKMM TpPaJMLMOHHBIM JyXOBHBIM LIEHHOCTSIM, MPAaBWJIaM W HOpMaM MOBEACHUS B
pOCCHIICKOM OOIeCTBE, a TAKXE Ha pEIICHHEe Npo0JeM TapMOHUYHOTO BXOXKACHUS
IIKOJIbHUKOB B COLIMAJIBHBI MHUP Y HAJIAXXUBAHHS OTBETCTBEHHBIX B3aMMOOTHOUIEHUH C
OKPYXAIOIIKUMH UX JIFOAbMHU.

Paszneu 2
Ilnanupyemblie pe3yabTaThl

OgaieHre 3HaHUSMHU U YMEHUSIMH, HEOOXOIUMBIMH B TIOBCETHEBHOM KHU3HH,
MO3BOJIAIOIIMMH OPUECHTHUPOBATHLCS B OKPYKAIOIIEM MUPE, 3HAYUMBIMHU IS COXPaHCHHS
OKpYIKaIoIIeH cpe/ibl 1 COOCTBEHHOTO 3710POBBSI.

®opMUpOBaHUE U PA3BUTUE Yy 00YUAIOIINUXCS 3HAHUN OCHOB COBPEMEHHBIX (PU3UUECKUX
Teopull (MOHATUNA, TEOPETUUECKUX MOJIEIEH, 3aKOHOB, IKCIIEPUMEHTAIBHBIX PE3YyJIbTATOB);
CUCTEMaTHU3ALMKY HAYYHOU HHPOpMaIIUU (TEOPETUUECKON U SKCIEPUMEHTAIBHOM );
BBIJIBMKEHUS TUIOTE3, IJIAHUPOBAHUS IKCIIEPUMEHTA WIIM €T0 MOJAEIMPOBAHUS; OLIEHKU
JOCTOBEPHOCTH €CTECTBEHHOHAYYHOU HHPOpPMaIIMK, BOZBMOXKHOCTH €€ MPAKTUYECKOro
ucnojip3oBanus. OOyydaromuecs JOHKHBI IOHUMATh CMBICI H3YYaeMbIX (PU3UYECKIX
MNOHATHUH, (PU3UUYECKUX BEIIMYMH U 3aKOHOB.



Jluunocmuvimu  peynomamamu  usydenusi Kypca BHEYPOUHOH JESTEIbHOCTU
«IIpakTrueckas pusuKa» BISIOTCS:
— TIOJIOKUTEJIbHOE OTHOLIIEHUE K POCCUMCKON (PU3NYECKON HAyKe; —
YMEHHE YINPABIATH CBOEM ITO3HABATEIBHOM JEATEIBHOCTHIO;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOheCcCuH.

Memanpeomemuvivu  pezyromamamu  uzyyenus mnporpammbl  «IIpakTuueckas
buszuka»  SABISIOTCS:
— WCMOJb30BAHWE YMEHHM pA3IMYHBIX BHUAOB TI03HABATEIBHOW JACSITEIBHOCTU
(mabsronenue, AKCTIIEPUMEHT, pabota v KHUTOH, pelieHue npo0bJiiem,
3HAKOBOCHMMBOJIMUECKOE ONeprpoBaHue nHpopmaiuen u ap.);
— MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUSA (CHCTEMHO-WH()OPMAITMOHHBIA aHAIN3,
MOJCIIUPOBAHUE, OSKCICPUMECHTHPOBAHWE W Jp.) I HM3YYCHHS Pa3IUYHBIX CTOPOH
OKPY’KarOIIEH NCHCTBUTEILHOCTH;
— BIIAQJICHUE MHTECIUICKTYATbHBIMH OIEpaIusiMi — (GOPMYJIIMPOBAHUE THIOTE3, aHAIIN3,
CUHTE3, OlIEHKA, CpaBHEHUE, 0000IIEeHNEe, CUCTeMaTH3alus, KilacCu(UKalus, BISIBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M, TOWCK aHAaJOTUM — B  MEXKIPEAMETHOM U
MeTarpeAMETHOM KOHTEKCTAaX;
— yMEHHUE T€HEPUPOBATh UACHU U ONIPEALIISATh CPEACTBA, HEOOXOAUMBIE IJI UX pealiu3aluu
(IposiBieHNE MHHOBALIMOHHOW AKTUBHOCTH).

Pazgen 3
Copepxanue y4e0HOro Kypca

dnektpoanHammka | COOpka 3JEKTPUUECKON IIeMH M M3MEpEeHHEe CUibl TokKa M| 15
HaIpPsDKEHUS B €€ Pa3IMYHbIX y4acTKax

N3mepenue paboThl M MOIIHOCTH JIEKTPUUECKOT0 TOKa
Nsmepenne KIIJ anekTpoaBuraTens.

Habintoienne XuMU4YecKoro 1eUCTBUS TOKa

COopka rajbBaHHYECKOTO 3JEMEHTa U €ro MCIbITaHUe.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH CHUJIbI TOKA OT HAIIPSKCHUS U
COITPOTUBJICHHUA y4aCTKa LICIIN.

Onpenenenue 3apsaa dIEKTPOHA.

W3yuenne MarHuTHOTO TOJIS TOKA.

N3mepenne OIAC wu BHYTPEHHEIO COIPOTUBIICHUS
HCTOYHUKA

N3mepenne OJIC W BHYTPEHHETO  CONPOTHBIIECHUS
HCTOYHUKA TOKA rpa)MueCKUM METO/IOM.

W3mepenue yaenbHOro COpOTUBICHHS POBOIHUKA
N3ydeHne nocneaoBaTeabHOro0 COENHEHUS IPOBOIHUKOB
N3ydeHnne napayuieabHOro COEAMHEHNSI IPOBOJHUKOB
HabmtoneHue neicTBUsI MAarHUTHOT'O TIOJISI HA TOK
N3ydenue sBiIeHUS SIEKTPOMArHUTHON WHIYKIIMU




OnTuKa UccnenoBanue sBneHus orpaxeHus cpera. Iloctpoenue| 11
M300pakeHMs IIpeIMETa B TUIOCKOM 3epKalie

COopka Mo/IeTTH 3epKaIbHOTO TIEpUCKOMa

Habnronenune npenomiieHust cBeTa II0CKonapaieTbHON
TUTACTHHBI

HccnenoBanue mpenoMyIeHHE CBeTa Ha TpaHUIE pasferna
nByx cpen. HaGmroaenue npenomiieHus cBeTa npu3Mon
W3mepenue mokasaresis IpeIoMIICHHUS CBETa

Omnpenenenue (QOKYCHOro pacCTOSHUS coOHparoleil u
pacceuBaroIIel JIMH3.

[Tonyuenue n306paxxeHus Mpu MOMOILH JIUH3BI

COopka MO/I€T MUKPOCKOIIA U U3MEPEHUE €0 YIIIOBOTO
YBEITUYCHHUSL.

CO6opka moaenu TpyOsl Keruiepa u Nanunes

Hab6monenue qudpakiumuu u uHTEpEpEeHIINN CBETA
W3mepenune UTMHBI CBETOBOM BOJTHBI

KBaHTOBan ¢pu3mka I/I3yquI/Ie 3aBUCHUMOCTHU OCBEIICHHOCTHU 4
00BeKTa OT PAcCTOSTHUSI 10 UCTOYHHUKA.

N3mepenue paguaninoHHoro GoHa.

Onpenenenue noctossHHOM [1nanka

BrinonHenue skcnepuMeHTalbHbIX 3a1a4 u3 EI'D 2
3aiyra MUHHUIIPOEKTOB M0 pa3zenaM (PU3UKH 3
BCElO uvacos 35

®OPMbI OPTAHU3AIIMU BHEYPOUYHOM PABOThI
BreypouHnas paboTa 1o pu3HKe MOKET ObITh OPraHU30BaHa B CIEIYIOUUX (popMax:
DKCKYpCHH, KPYKKH, CEKLINH, KPYTJIbIE CTOJIbI, KOH(PEPEHLINH, JUCTYThI, IIKOJbHbIE
Hay4yHbI€ 00ILECTBA, OJIMMITHA/Ibl, KOHKYPChI, CODEBHOBAHUS, IOMCKOBBIE U HAy4YHbIE
VCCIIEJOBaHMS

00I111€CTBEHHO T0JIE3HbIE TPAKTUKHU U T. 1. Buabl
y4eOHOM 1eATeJIbHOCTH

. JIACCKYCCHS;
. Oecena;

. MPaKTUUECKOE 3aHITHUE;
. JT1a00paTOPHOE 3aHATHUE;
. AKCIIEPUMEHT;

. KPYIJIBIM CTOJI

Pa3nen 4

KanennapHo —temaTnyeckoe njiaHupoBaHue 9 KiI.



Ne Tema 3ansaTus Komu | [lara
4eCTB
0
4aco
B
OnekrpoauHamuka (15 gyacoB)
1 COopka 2yIeKTpUYecKoil 1Ieny U U3MEPEHHUEe CHIIbI TOKa U HampsbkeHus B| 1 CEeHTS0pb
€€ Pa3JInYHbIX y4acTKax
2 W3mepenune paboThl 1 MOIITHOCTH JEKTPUIECKOTO TOKA 1 CEHTSOPh
3 Namepenne KIIJI anekTpoaBuraressi. 1 CEeHTS0pb
4 HaOmronenrne XuMHU4eCKOTro JEHCTBUS TOKa 1 CeHTH6pL
5 COopka rajbBaHu4eCKOro 3J1€MEHTa U €r0 UCIbITaHHE. 1 OKTSIOPH
6 HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIIPSDKEHUS U 1 OKTSIOPb
COIIPOTHBIICHUS YYacTKa LIEIH.
7 OmnpeerneHne 3apsiia 3IeKTPOHa. 1 OKTSI0pb
8 W3yueHne MarHuTHOTO MOJIsI TOKa. 1 OKTSIOpb
9 N3mepenue D/IC 1 BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA 1
10 Nsmepenune DJIC U BHYTPEHHEro COMPOTUBICHUS HMCTOYHHKA ToKa| 1 HOSIOPb
rpadUyecKuM METOJIOM.
11 N3mepenue yaeapHOro COpoTUBIEHHS TPOBOIHUKA 1 HOSIOpB
12 N3ydenue mociaeqoBaTebHOrO COEAMHEHNS TPOBOIHUKOB 1
13 N3ydeHne napayuiebHOro COEAMHEHHSI IPOBOJHUKOB 1 HOSIOPB
14 HaOmronenne neficTBUSI MArHUTHOT'O II0JISI HA TOK 1 HOH6pb
15 N3ydeHue sBIE€HUS JIEKTPOMArHUTHON UHAYKIIUN 1 neKaophb
Ontuka (11 yacos)
1 HccnenoBanue siBeHus oTpakeHus csera. [loctpoenue nzodpaxkeHus 1 JeKaophb
npeaMeTa B INIOCKOM 3epKajie
2 COopka Mo/IeTTH 3€pKAIbHOTO TIEpUCKOMa 1 JeKaophb
3 Habmntonenue npenomieHus cBeTa MI0CKONapaieIbHON MITaCTUHBI 1 STHBapPh
4 HccnenoBanue mpejoMiIeHHME CBeTa Ha TpaHMLE pasziena JIByX cpen. | 1 STHBapPh
Habmtonenue npenomiieHus cBeTa Npu3Mon
5 N3mepenne nokasaresns NpeoMIIeHUs CBETa 1 SIHBaph
6 Omnpenenenre (GOKYCHOTO PacCTOSTHHSI coOuparomieid u paccemBaromieit | 1

JIMH3.




7 [Nonyuenue n300paskeHHs IPU TOMOILY JTHH3bI 1 deBpann
8 COopka MoIesTi MUKPOCKOIIA ¥ U3MEPEHHE €T0 YIIIOBOTO YBEITUUYCHHUSI. 1 dbeBpaib
9 Co6opxka mozaenu Tpyosl Kemnepa u [Nanues 1 deBpann
10 Ha6monenue nudpakumuu u uHTEpEpPEHINH CBETa 1 deBpann
11 HM3Mepenue JUIMHBI CBETOBOM BOJIHBI 1 dbeBpatb
KBanToBas ¢uzuka (4 gaca)
1 N3yueHnne 3aBUCUMOCTH OCBEIIEHHOCTH 00BEKTa OT PACCTOSIHUS JI0 1 MapT
HMCTOYHHKA.
2 N3mepenue paguanuonHoro (oHa. 1 MapT
3 Onpenenenne nocrosinHou Ilnanka 1 arpeib
4 Omnpenenenne mocrostuHoi Ilnanka 1 arnpeib
HrtoroBsie 3aHsaTHS. 3amuTa MpoeKToB (3 yaca)
1 BrinonHenue skcnepuMeHTalbHbIX 3a1a4 u3 EI'D 1 arnpelib
3 3amuTa MUHHIIPOEKTOB I10 pa3zaeiiaM (pu3nuKu 1 arpeib
4 3amuTa MUHUIIPOEKTOB M0 pa3jienaM Gusuku 1 Mau
Pa3znen 5

(akynbTaTUBHBIX KypcoB 1o ¢usuke (24), Mocksa

Cnucox JIUTEPATyPhl.

Uccnenosanusi. OTKpbITHS.

https://mosmetod.ru/metodicheskoeprostranstvo/srednyaya-i-

g [Iporpammsl

«IIpocBemnienue». O dDakTsl.

starshayashkola/fizika/fakty-issledovaniya-i-otkrytiyamira-fiziki.html

* Hayka B LIKOJIE. dusznueckun
http://nauka.mosmetod.ru/equipment#!/tfeeds/

* ['mobasiad

http://nauka.mosmetod.ru/tpost/hlilsSomal-globallab

* XKypnan «Ksan» http://kvant.mcc

HKCIEPUMEHT
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