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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a3z30BOro ypoBHS Ha YpOBHE CpeaHEro oouiero odpa3oBaHUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
obOpasoBarenbHON TporpaMmebl, ipencraBieHHbIX B DI'OC COO, a Takxke ¢ yuéToM deaepabHON
paboueii mporpaMMbl BOCIIUTAHHS M KOHLIENIIIMU MIPENolaBaHust yueOHoro npenmera «Dusnkay B
oOpa3oBaTenbHBIX  oOpraHu3anusx Poccuiickoit  ®enepanuu, pealu3ylOIIUX  OCHOBHBIC
00pa3oBaTeNbHbIE IPOTrPAMMBI.

Copnepxanue NporpaMMbl MO (pU3MKE HANpaBlIeHO Ha (OPMHPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOydaromuxcs 10—11 kmaccoB npu o0yyenun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeAMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTBIBAET HEOOXOJUMOCTb pealu3alii MEXIPeAMETHBIX
cBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTamMu. B Hell ompenensroTcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEero oOIiero oOpa3oBaHMs, IUIAHUpPYEMbIe
pe3yabTaThl OCBOEHHS Kypca (PU3UKHU: TNYHOCTHBIE, METallpeIMETHBIE, TpeIMETHbIE (Ha 6a30BOM
YpOBHE).

[Iporpamma o ¢pu3HKe BKIFOYACT:

e [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IpeIMETHBIE PE3YNIbTAThI 10 TO1aM 00YUYCHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0ydeHHMs..

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKpY)KarolleM MHpe.
[[IxonbHBIA Kypc (GUBUKH — CHCTEMOOOpa3yIOIMA MJii €CTeCTBEHHO-HAYYHBIX y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABICHUN, N3y4aeMbIX
XUMHUEH, Ouosorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTHBHOE
npUMeHeHHe (PU3MUECKUX 3HAHUN ONPEEIISCT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTHMA
B cdepe SHEepreTUKH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, IOJIYYEHHs HOBBIX MAaTEpHUaloOB C
3aJJaHHBIMH CBOWCTBaMH U JIpyrux. M3yuenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHUE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPa OOy4aroIuxcs, B (OPMHPOBAHHUE YMEHHUU NPUMEHSITH
HaYYHbII METO/] IO3HAHUS MIPH BHITIOJIHEHUH UMHU Y4€OHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca ¢hu3uKH A1 YPOBHS CpeHEro 001ero o0pa3oBaHMs MOJI0XKEH Pl UIICH,
KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 OCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUY € HEW KypC SIBISIETCS JIOTUYECKHU 3aBEPIUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKHU, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuall Kypca (PU3UKH 00beUHEH BOKPYT
¢usmueckux Teopwil. Bemymumm B Kypce sBisercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanogaraeT MClojib30BaHUE T'yMaHUTApHOTO
HoTeHIMana (PU3NIECKON HayKH, OCMBICICHHUE CBSI3U Pa3BUTUS (PU3UKHU C Pa3BUTHEM OOLIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M SKOJIOTHYECKUMU MPoOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npenmnoyaraet 3HakOMCTBO C ITUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTNYECKUX MPUIIOKEHUHN U3YyYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS HJIEMEHTOB COJAEpIKaHUS,
NOCBAUIEHHBIX 3KOJIOIMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM



TEXHUKH ¥ TEXHOJIOTHH, a TaK)ke 00CYKIeHUs Tpo0IeM panoHaILHOTO TPUPOIOTIOIH30BAHUS 1
HKOJIOTHUECKOM Oe30MacHOCTH.
CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpE IOCTPOCHHS
du3ndeckoil TeopuH, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIIECCOB).
CHCTEeMHO-IETETFHOCTHBIN MOIX0 B Kypce (DU3UKU pealn3yeTcsl MPEXIe BCETO 3a CUET
OpraHu3aIluy SKCIIEPUMEHTAIBHONW JIEATENFHOCTH o0ydJaromuxcs. s 6a30BOro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usnke OoObEIWHEHBI B OOLIMI CIUCOK
YUEHHUYECKUX MPAaKTUYeCKUX paboT. BeiiencHue B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJSI M OILIEHKH, OCYIIECTBIISICTCS YYacTHUKaMH 00pa30BaTEebHOTO
npoliecca UCXO/s U3 0COOEHHOCTEH TUIAaHMPOBAaHMS U OcHaleHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOIIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHHS 3aBUCHMOCTEH (M3UYECKUX BEJIMYMH WM TIOCTAHOBKY OIIBITOB IO TPOBEpKE
NPEIO’KEHHBIX THITOTE3.
Bonbioe BHUMaHKE yIenseTcsl peIeHHI0 pacuEéTHBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUISL pacu€THBIX 33/1a4 IPUOPUTETOM SIBIISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIbIO,
MIO3BOJISIONINE PUMEHSATH H3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3Jiena Kypca,
TaK W WHTETPUPYS 3HAHUS W3 Pa3HBIX pasnenoB. [ KayecTBEHHBIX 3aqad MPHOPHUTETOM
SABIISIIOTCS 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHUs (U3NYECKHX SIBICHUM U IPOIECCOB B
OKpY’Kalolle >KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENu Uil CUTYallud IpPaKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBun ¢ TpeboBaHusimu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnIo yuyeOHOro mpoiiecca 0a30BbIi ypOBEHb Kypca (PU3UKH Ha YPOBHE CPEIHETO 00IIEro
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSAX NMPEIMETHOTO KaOMHETa (PU3UKU WU B YCIOBHUSIX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO NHKIA. B kabuHere (u3uku
JIOJDKHO OBITh HEOOXOIMMOE J1abopaTopHOe O0OpYyIOBaHME ISl BBITTOJTHCHHS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yaeHUYEeCKUX MPAKTUYECKUX paboT U IEMOHCTPALMOHHOE 000PYIOBaHHE.
JleMoHCTpalMoOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLIUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M OOECIEUMBACT MOCTAHOBKY IEPEUYHCICHHBIX B MPOrpaMMe 10
(Gu3nKe KIFOYEBHIX JAEMOHCTPALMK JJIsl HMCCICJOBAHUS W3y4aeMbIX SIBICHHHA W TIPOIIECCOB,
HIMIIUPUYUECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpYZOBaHUE MJISi YUYEHHUECKUX MPAKTHUECKUX paboT GopMmHpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M oOOecreurBacTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyvaronuxcsi. TeMaThueckre KOMIUIEKTHI JIa0OpaTOpHOTrO 00OpYIOBaHUS HOJIKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.
OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00111eM 00pa30BaHUM SBISIOTCS:
e (opMupoBaHHE HHTEpPEca M CTPEMJICHHS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO
IPUPOJIBI, Pa3BUTHE UX WHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTaBICHUI O HAayyHOM MeETOJe TIO3HaHUS U (HOpMHUpPOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM,

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa MU3y4eHUsI OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



dbopMupoBaHUe yMEHU OOBSICHATH SBICHUS C UCIIOIH30BaHUEM (DU3UUECKIX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHEpOBaHUE TIPEACTABICHUN O PO (PU3HMKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHH.

JlocTrxkeHne 3TUX TeNeld 00ecreunBaeTCsl PelIeHUeM CIICAYIOMUX 3a1ad B IpoIecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npruoOpeTeHne CUCTEMBI 3HaHUN 00 O0ImMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYIISIPHYIO (PU3UKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

¢opMHpOBaHHE YMEHUH TPHUMEHSATh TEOPETUYECKHE 3HAHMA M OOBSICHEHUS
busznyeckux SBICHUM B TpUPOJE U UIA TNPUHATHS NPAKTHUECKUX pELICHU B
MMOBCEAHEBHOM XU3HU;

OCBOEHHE CIOCOOOB peHIeHMs] pa3MuYHbIX 3a7ad C SBHO 33JaHHON (QU3NYECKOi
MO/IEIBIO, 3a/1a4, I0/IPa3yMEBAIOIINX CAMOCTOSATENIbHOE CO3JaHNne (PU3NUECKON MOIEIH,
aJIcKBaTHOW yCIIOBUSIM 3aJ1auu;

NOHMMaHHE (PU3MYECKUX OCHOB M NPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOWUCTB U
TE€XHOJOTMYECKHX IIPOLIECCOB, UX BIUSHUSA HA OKPYKAIOLYIO CPELY;

OBJIA/ICHUE METOJAaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpOpeTauud  MHPOpMAIUH,  ONpEeleICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ybTaTa;

CO3JIaHUE YCJIOBHH JJISI pa3BUTHUSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JESTEIbHOCTH.

.MecTo npeamera B y4eOHOM IJIaHe

Ha wusyuenue ¢usuxu (0a30BbIi ypoBEeHb) Ha yYpOBHE CpEIHEro oOmero odpa3oBaHus
otBoauTcs), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIIO).

B cBs3u ¢ koH(urypanmeit xkameHgapHOro ydeOHOro rpaduka U MIKOJIBHOTO PACTIHCaHUs
MBOVY ®enoceeBckoit COILl um. B. M. Bepéxuna 2025-2026 yuebHoro ropa, pabodas
IporpaMma mnpeaycMaTpuBaeT u3ydeHue npeamMera B 11 kiacce teuenue 68 yacoB B 11 kmacce
YPOKH IIPOBOAUTCS 110 BTOPHUKAM U MSTHULAM .

[Ipennaraemelii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JENaeT BBHIOOP MPOBEACHHS JAaOOpaTOPHBIX paboOT M
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.



COJAEPXKXAHME OBYUYEHUA
11 KUIIACC

Pasznea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

ITocTossHAbIe MarHuThl. B3amMojeiicTBHE IIOCTOSHHBIX MAarHMTOB. MarHuTHOE IIOJIE.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT CyNeprno3uliui MarHUTHBIX MOJed. JIMHUM MarHUTHOM
nHAyKuu. KapTuHa TMHUA MarHUTHOM MHIYKIIMH TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie mpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHAYKIUMKA MarHUTHOTO MOJIA
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA W 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoieiicTBre MPOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BH)KEHUE 3apsyKEHHOM 4YacTHULbI B
OJTHOPOJHOM MarHuTHOM mose. PabGora cuibl Jlopenna.

SIBieHnEe HIEKTPOMArHUTHOM WHAYKUMUHM. [IOTOK BekTOpa MarHUTHOW MHAYKIMH.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuK Papajes.

BuxpeBoe nsnexktpuueckoe Tmose. ODJIEKTPOABUKYINAS CUJla MHAYKIUH B TMPOBOJHUKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuiio Jlenna.

NHayKTUBHOCTB. SIBIICHUE CAMOMHAYKIIMU. DJIEKTPOABMKYIIAsI CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJE.

TexHudyeckue yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.

JIvHUY MHIYKIMY MarHATHOTO TIOJISI.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIWH.

ITpaBuio Jlenua.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
ITOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomol

N3yueHnrne MarHuTHOTO MOJI KATYIIKH C TOKOM.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBiIeHUS 3IEKTPOMArHUTHON MHTYKIIUH.

Pa3nen 5. KosiebaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazHUMHbLE KONeOAHUSA

KonebGarenbnast cucrtema. CBOOOgHBIE MexXaHWYEeCKHMe KoyebaHusa. [apMoHHMUYeckue
koneOanus. Ilepuwon, dacrora, ammmryga W ¢asza koiebanwit. [IpyKWHHBIH MasTHUK.



MareMaTuyeckuii MaSTHUK. Y paBHEHHE TrapMOHUYECKUX Kosebanwuil. [IpeBpamennue s3Hepruu npu
TrapMOHUYECKUX KOJIeOaHMIX.

KoneGarenpupiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATIHLHOM
KOoJe0aTeJIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWUYECKUMU M 3JIEKTPOMArHUTHBIMU
koneOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HJICATHHOM KOJeOATEIHbHOM
KOHTYPE.

[IpencraBnenne o 3aryxaromux KoseOaHusX. BelHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHus.

Ilepemennbiii Tok. CMHyCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHNE CHIIbI TOKA U HAIPSYKEHUS.

Tpancdopmarop. [IpousBoactBo, mepegaya U MOTpPeOICHUE SJICKTPUUYECKON SHEPrHH.
OKOJIOTMYECKUE PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynpTypa uCnosip30BaHusA
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYEeCKUN
MasITHHK).

Habmonenue 3aTyxaonux KoieoaHui.

HccnenoBanme CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuumnorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHWs] OT  BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJeOaHUH.

Pe3onanc mpu mociaeaoBaTelbHOM COEAMHEHUN PE3UCTOPA, KAaTYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOoPA.

Monens IMHUY 3JIEKTPOIIEpeadH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHOJa MaJIbIX KoJieOaHUM Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue mnepeMEeHHOro TOKa B LENUM M3 IOCIEA0BAaTENIbHO COECIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60TTHbL

Mexanuueckne BOJIHBI, yclioBuUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHUs
U JiuHa BonHbL. [lomepeuHble M TMpoOJOJbHbIE BOJHBL MHTepdepeHuns u nudpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJHBI. Y CJIOBMSI M3JIydEHUs 3JEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanus BekTopoB E, B, V B anexkTpoMarautHoil BojaHe. CBOMCTBA AIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHMEe, TpeJoMJieHHe, moysdpusauus, audpakuusg, uHTepdepenuus. CkopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1EKTPOMAarHUTHBIX BOJIH. [IpMeHEHME 37€KTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUMIIBI paInOCBA3U U TeNIEBUACHUS. Paaronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.



TexHu4eckne yCTpOWCTBAa M NMPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIbTPa3BYKOBas JIMATHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, pPajUuONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOAO0IbHBIX BOJIH.

Kone6umomeecs Teno kKak HCTOYHHK 3BYKA.

Habmronenue oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJH.

Hab6nronenue natepdepeHuu U Tuppakiini MEXaHUIeCKUX BOJIH.

3BYKOBOI pe30HAHC.

HabmioneHue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOH
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJsipu3anus, Audpakius, THTepdepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonMHENHOE pacIpOCTPAHEHUE CBETA B OJHOPOIHOM Cpene.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpakeHre cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHUH B ILIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKkOHBI MpENOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3aTenb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOrO BHYTPEHHErO
OTPaKEHUS.

Hucnepcus cBera. ClnoxHbIH cocTaB 6eoro csera. LBer.

CoOuparomue M paccewBaroimiue JUH3bL. ToHkas nuH3a. DOKYCHOE pAaCcCTOSHUE U
ONTHYECKasi cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHU B COOMPAIONIUX M PACCEHUBAOIINX
nuH3ax. @opmysa TOHKOM JIMH3bI. Y BEIMUCHUE, 1aBAEMOE JIMH30M.

[Ipenensr npUMEHUMOCTH TEOMETPUYECKOU ONTUKH.

BonnoBast ontuka. WuTtepdepenuuss cBera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUSA
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(EPEHLNOHHONW KapTUHE OT JIBYX CHMH(a3HbIX
KOI€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JludpakumonHas pemérka. YciaoBue HAOMIOJACHHUSA TJIABHBIX
MaKCHMYMOB TIPH MaJICHU MOHOXPOMATHUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue ycTpoWCTBa M MpaKTUYECKOE MPUMEHEHHE: OYKH, Jiyrna, (Qoroammapar,
MPOSKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(paKInOHHAs PEeIIETKA,
HOJIIPOU .

Jlemoncmpayuu

[IpsamonuHEiHOE pacHpOCTpaHEHUE, OTPAKEHHE M MpelomieHue cBeta. OnTuyecKue
puOOpBHI.

ITonnoe BHyTpeHHee oTpaxkeHrne. Mozeinb CBeTOBOJA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.

Habmonenue nudpakiuu cera.

Hab6nronenue aucnepcun cBera.

[Tomy4yeHue cnekTpa ¢ HOMOILIBIO PU3MBI.

[TonydeHue cekTpa ¢ MOMOIIbI0 AUPPAKITHOHHON PEIIETKH.



Hab6nronenue nmossipusaiiuy cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol
N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.
Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cienIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['paHuibl NPUMEHUMOCTH KJIACCHUYECKOM MeXxaHUKH. [locTynaTel cnenualibHON TEOpuu
OTHOCHUTEJIBHOCTH: WHBAapPUAHTHOCTb MOJYJSI CKOPOCTHM CB€Ta B BaKyyMe, IPUHIHII
OTHOCHUTENIbHOCTH DUHILTEHHA.
OTHOCHUTENBLHOCTD OIHOBPCMCHHOCTH. 3aMe,Z[.H€HI/I€ BPCMCHU U COKPAIICHUC OJINHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PESTUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas puszuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonbl. Gopmyna [lmanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIHC
¢orona.
OtkpeiTie u uccinegoBanue ¢orodpdekra. Ombiter A. I'. CronmeroBa. 3aKOHBI

dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuiia» Gorodddexra.
Hasnerune cBera. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE ICMCTBHUE CBETA.

TexHUYECKHE YCTPONCTBA M MPAKTUYECKOE NpUMEHEHHUe: (POTOdIEMEHT, (HOTOMATUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®oTodddeKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHETO (oTodddexra.

CBeTOoauoOI.

Comnneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -uactuul. [lmanerapnas
mozenb atoma. [locrymarel bopa. U3nmyyenue u mornomeHrne GOTOHOB MPHU MEPEX0JIe aToMa ¢
OJHOTO YPOBHSI SHEPTruM Ha Apyroi. Bunsl ciekTpoB. CEKTp ypOBHEN SHEPIUU aTOMa BOJAOPOA.

Bonnosesle cBolicTBa yactuu. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.

CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHuueckne YCTpPOMCTBA M TPAKTUYECKOE MPUMEHEHHE: CIEKTpaJbHBIA aHalu3
(cTieKTpoCKoOM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

OrnpeneneHne JIMHBI BOJIHBI Jla3epa.

Hab6nronenne nuHEHYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hab6nronenue muHEHYaToro CrekTpa.

Tema 3. Amomnoe aopo



OKCIIEPUMEHTHI, TOKA3bIBAOIINE CII0KHOCTh CTpOeHUS siipa. OTKPBITHE PaJUOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo omnpeneneHuio cocraBa paauoakTUBHOrO u3inydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3IydeHus. BiausiHue paguoakTUBHOCTH Ha )KUBbBIE OPTaHU3MBI.

OTtkpeITHE IPOTOHA M HeWTpoHa. HykimorHas monens siapa ['eitzenOepra—Banenko. 3apsig
aapa. MaccoBoe unciio sapa. M30Tomsl.

Anbda-pacnaa. DJIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amMma-usznyueHue. 3akoH
PaAMOaKTUBHOIO pacnaja.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. JedekT maccer sapa.

Snepublie peakuuu. JleneHue u CUHTES A1ep.

Snepubiii peaktop. Tepmosnepubiii cuHTe3. IIpobmemMbl M TNEPCIEKTUBBI  SACPHOM
DHEPreTUKU. DKOJIOTMUECKUE ACTIEKTHI AEPHON SHEPrEeTUKH.

DnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIOIEHUS M pETHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

OyHnaMeHTaIbHBIE B3auMoelcTBus. EquncTBo rsnueckoit KapTUHBI MUpA.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: NO3UMETpP, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomMoOa.

Jlemoncmpayuu

CuéTurK MOHU3HUPYIOIUX YaCTHL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PU3UKH

Oransl pa3BuTUs acTpoHoMu. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE aCTPOHOMMUH.

Bun 38é€31H0r0 Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, UX BUIUMOE ABHUKCHHUE.

Conneynas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuwk sHepruu ConHua W 3BE3A. 3BE3IBI, HUX
OCHOBHBIE XapaKTEpUCTHKU. J[narpamMmma «CHeKTpaJIbHbII KJ1acC — CBETUMOCTDY. 3BE3/1bI INIABHON
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh  «Macca — CBETUMOCTb» [JJs  3BE3]  TIJIABHOU
MIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABIEHUS O
IIPOUCXOXKAEHNHU U 3Botoluy CoslHIa U 3BE3]1. DTambl )KU3HU 3BE3 L.

Mineunsiii [TyTs — Hamia I'anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B sIAPax TAAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

MacmtabHas crpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenust HeBOOPYKEHHBIM TJ1a30M C MCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIpEICIICHUS MTOJIOKEHHSI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3MS
CeBepHOro nojaymapus u ipKue 3BE3/bI.

Hab6nronenus B Teneckon JIynsl, muraner, Maeuroro [lyru.

Oo6o0marmniee noBTOpeHNe

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMUYECKOHW, COLMATBLHOU U
3TUYECKOH chepax AeaTeTbHOCTH YeI0BeKa, POJib U MECTO (PU3UKU 1 aCTPOHOMHUHU B COBPEMEHHOM
HAay4YHOW KapTHHE MHUpa, poJib (u3ndecKkod Teopun B (HOPMHUPOBAHHMH TPEACTABICHUN O



bU3UYECKO KapTHHE MHpa, MECTO (U3UYECKON KapTHHBI MUpa B 00IIEM pPSIAy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHbIX HpGI[CTaBIIGHI/II\/'I O IpUpoAaC.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usumkm 0a30BOro ypoBHs B 11 Kimacce oCymecTBIseTCs € y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJIOB HAyYHOI'O IO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC,
KOCHUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA,
MpU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEEICHNE TUIOIAIN TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: anexTpuyueckue IBICHUS B )KUBOI pUpoOe, KojeOaTenbHbIe IBUKEHUS B KUBOM
IIPUPOJE, ONITUYECKUE SIBJICHUS B )KUBOU IIPUPOJE, NEUCTBUE paJuallii Ha )KUBbIC OPIraHU3MBI.

Xumus: CTpOCHHE aTOMOB W MOJIEKYN, KpUCTalNIMYecKash CTPYKTypa TBEPIABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pemIETKY, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TIOTIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PyHA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, TPEICKA3aHNE 3eMJICTPSCEHUH.

Texnonoeus: MTUHUM DJIEKTpOIIEpeiad, TeHEPaTop MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEIb,
WHIYKIIMOHHAS Tie4b, pajap, pPaauonpuéMHUK, TeJIeBU30p, aHTeHHa, TeiedoH, CBY-meus,
MPOSKIIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEYHAsI OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeObHoro mpenmera «®du3nka» Ha YpPOBHE CPEIHEr0 OOIIEro oOpa3oBaHUS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3nKa» JOJKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIlui, I[MO3UTUBHBIX BHYTPCHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HATPaBIICHUH BOCIIUTATEIHHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OO0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYEIOBEYSCKUX T'YMaHHUCTHYECKHX M JEMOKPATUYECKUX
IICHHOCTCIH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJCHCTBOBATh C COIUAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1E€ATENbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHHSIM POCCHHCKUX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JAESITEIbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyIero;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
bu3HIEeCcKOil HayKe;

5) TpyaoBOro BocnuTaAHMS:

MHTEPEC K pa3InyHbIM cepam mpodeccnoHaTbHOM ASSITENEHOCTH, B TOM YUCIIE CBSI3aHHBIM
Cc (u3uKON M TEXHUKOW, YMEHHME COBEpLIaTh OCO3HAHHBIM BbIOOp Oynymiei mpodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJIBTYphl, OCO3HAHHE TIJI00AIbHOTO XapaKTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacuIiMpeHre OmNbITa JACSITEIBHOCTH HKOJIOTMYECKOM HAlpaBIEHHOCTH Ha OCHOBE
UMEIOLTIUXCS 3HAHUM 10 (PU3UKeE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B MpPOLIECCe U3YUEHUS (PU3UKU
OCYIIECTBIISATH MPOEKTHYIO M UCCIIE0BATENbCKYIO IEATEIbHOCTh HHANBHUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe efiCTBUS
Ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSITENILHO (POPMYIMPOBaTh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeeNATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

paspabarbIBaTh IJIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSAM,
OLICHUBATh PUCKU MOCIEACTBUN JESATENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

Ba3oBrble ucciaenoBareJLCKHE AeHCTBUA:

BJIa/IeTh HAyYHOW TEPMUHOJIOTMEN, KIIOYEBBIMU MOHSTUSAMHU W METOAaMH (pU3ndecKon
HAYyKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIIEAOBATEIHCKON U MPOCKTHON JEATeTLHOCTH B 00IacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPEIlIeHus 3a7a4
buznyecKoro coaepxaHus, IPUMEHEHHUIO Pa3IMYHBIX METOJ0B MTO3HAHUS;

BIAJECTh BHUJAMH JCSATEIBHOCTH MO MOJYYSHUIO HOBOTO 3HAHMS, €ro HHTEPIPETaLUH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CUTYAIUSIX, B TOM YHCIIE IPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJIM3UpOBaTh 3aady, BBIABUTATh
TUIIOTE3Y €€ PEelICHHs], HAXOAUTh apTyMEHTBI JJIsl JOKa3aTelIbCTBA CBOMX YTBEPKJCHUM, 3a/1aBATh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJIM3UPOBATH MOJTYYECHHBIE B X0/I€ PEIICHUs 3a/1a4H Pe3YIbTaThl, KpUTHUECKU OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 334U B 00Pa30BaATEIBHON JEATEILHOCTH, B TOM
YHCIIe IPH U3YYEHUU (PU3HUKHY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTh 3HaHUS MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIC UJIEU, IIPEJIaraTh OPUTHHAIbHBIC TTOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTePHATUBHBIEC PEILICHUS.



Pabora ¢ undopmanmeii:

BJIAACTb HAaBLIKAMHU ITOJIYYCHHA I/IH(l)OpMaI_II/II/I (I)I/IBI/ILICCKOI‘O COACPpIKaHHA N3 MCTOYHHUKOB
Pa3HbIX THIIOB, CAMOCTOATCIBHO OCYHICCTBJIATL IIOUCK, aHAJINW3, CHCTCMATU3ALIUI0 U
MHTEPIIPETANIO UHPOPMALIMK Pa3IMYHbIX BUJOB U (hOPM MpeaCcTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;

HCIIOJIB30BAaTh CPCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHHUKAIIHUOHHBIX TEXHOJIOTUU B
PCHICHUUN KOTHUTUBHBIX, KOMMYHUKATHUBHBLIX W OpPTaHHU3AlMOHHBIX 3ada4 C COGHIO,Z[GHI/IGM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeH s, IPaBoBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACPKAaHUS B pa3NUYHBIX (opMmaTax ¢ y4EToMm
Ha3HauYeHUs MTHPOPMALIUH U 1eJIEBOH ayIUTOPHH, BEIOUpast ONTUMAIIbHYIO (POpMY IpeACTaBICHUS
U BU3YaJIU3allHH.

KoMMyHuKaTHBHBIC YHHBeEpPcaIbHbIe YUeOHbIe JeHCTBHUSA:

OCYILECTBIIATH OOIEHHE HA YpOKaxX (pU3MKH U BO BHEYPOUHOH 1EATEIBHOCTH;

pacno3HaBaTh PEINOCHUIKA KOH(MIUKTHBIX CUTYAIUH U CMTr4aTh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO M3JaraTh CBOK TOYKY 3PEHHUS C MCIIONB30BAHMEM S3BIKOBBIX
CPEICTB;

NOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHUBUIYaJIbHON paboTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ y4€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4JICHA KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHU30BBIBaTH M KOOPAMHUPOBATH
JEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIIPEIEIIATh POJIM ¢ Y4ETOM MHEHUI
YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU paOOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa U KaXKJOr0 Y4aCTHHUKA KOMaH/bl B OOLIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIE IPOEKTHI, OLICHMBATh WIEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETUYECKOE IIOBEICHHUE B Pa3IUYHBIX CHUTyalusXx,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranuszanms:
CaMOCTOSITENILHO OCYIIECTBISATh IMO3HABATENBHYIO JESTEIBHOCTh B 001MacTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH DPELICHUS PacuETHBIX M KAueCTBEHHBIX 3ajady, IJIaH
BBIMIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBICHUIO SPYIUIIMH B 00J1acTH (DU3HKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAIBLHBII HHTEJJIEKT:



JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OILICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN
Y MBICJIUTENBHBIX MIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCHH TSl OLIEHKH CUTYallld, BbIOOpa BEPHOIO PEIICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELICHUS M0 UX CHIDKEHUIO;

IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPH aHAIN3€E PE3YIIbTAaTOB JESITEILHOCTH;

NPUHUMATD ce0sl, TOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaABO U MPABO JPYTUX Ha OLIMOKH.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IIPOTPaMMBI IO (PU3HKE IS
YPOBHsI cpefHero olmiero o0pa3oBaHus y OOYyYArONIUXCSI COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, MpeArnoaaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTH HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHATIBHOU C(hepbl, OBITh YBEPSHHBIM B ce0e;

CaMOpEeTyJIUPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOLMOHATIbHBIM U3MEHEHUSIM U MPOSIBIIATD
T'HOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTM)KEHHUIO LEIU U YCIIEXY,
ONTUMM3M, UHUIIMATUBHOCTb, YMEHUE AEHCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEI;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHHE ApPYTuX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOLICHUS C JAPYTMMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

K xonmy oOyudenus B 11 kjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

JIEMOHCTPUPOBATh HA MPUMEpPaAxX poyib U MecTO (GU3MKUA B (POPMUPOBAHUM COBPEMEHHOU
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B NPAKTHUYECKOU
NeSITeIbHOCTH JII0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHHBI MUDA;

YUUTBIBATh TPAHMULBI IPUMEHEHHUS MW3Y4YEHHBIX (U3NYECKUX MOJENeH: TOYEeUHBIH
JIEKTPUUECKUH 3apsi], Tyd CBETa, TOUEUHBII HCTOYHUK CBETA, SA€PHAS MOJIEIIb aTOMA, HYKJIIOHHAsI
MOJIeNIb aTOMHOTO si/Ipa MPH pelieHNH (PU3NIECKUX 3a/1aY;

pacnio3HaBaTh (hpu3MyecKue SBICHUS (TPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
NIEKTPOJMHAMUKN U KBAHTOBOW (PM3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JAEWCTBUS TOKa, B3aMMOACHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKLIMS, ACUCTBUE MAarHUTHOTO IIOJISI HA IPOBOJHUK C TOKOM W JBIXKYILMHCS 3apsj,
3JIEKTPOMAarHUTHbBIE KOJICOAHUS U BOJHBI, IPSAMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPasKEHHE,
npejaomiieHue, HHTepdepeHuus, Auppaknus M NOJApU3aLUs CBETa, JUCIEPCUs CBeTa,
dotoanexkrpuuecknii 3pdexT (Pororddexr), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pOJia, ECTECTBEHHAsl U UCKYCCTBEHHAsI paIMOAKTUBHOCTb;

ONMCHIBATh M3yYEHHBIE CBOWMCTBA BEIIECTBA (3JIEKTPUYECKHE, MarHUTHBIE, ONTUYECKUE,
EKTPUUECKYIO POBOJUMOCTb PA3JINYHBIX CPENl) U IIEKTPOMArHUTHBIE SBICHUS (IIPOLECCHI),
UCTONb3ysl (U3NYECKUE BEJIMYMHBL: AUIEKTPUUYECKUH 3apsa, cuja TOKa, 3JIEKTPHUUECKOe



HaNpsDKEHUE, JIEKTPUUECKOe COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMANIOB, 3JIEKTPOJIBUKYIIAs CUIIA,
paboTa TOKa, WHAYKIHMS MAarHUTHOTO Mo, cuia Ammepa, cuna JlopeHIla, MHIYKTUBHOCTH
KaTYIIKH, SHEPTUsl DJIEKTPUYECKOTO0 W MArHUTHOTO IOJEH, MEpHOJ M YacToTa KojeOaHuil B
Kosie0aTeIbHOM KOHTYpE, 3apsl U CHJla TOKa B MPOLIECCe TAPMOHMYECKHUX 3JIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYeCKas CHJIa JIMH3bI, MPHU OMHCAHWU TMPABUIHHO
TPAKTOBATh (PUIWYCCKUI CMBICT HWCIONB3YEMbIX BEIMYUH, MX OOO3HAYCHHS M CIUHUIIBI,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYUHY C IPYTHMH BETUIHHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHUS U TPOLECCHI, HCMONB3Yys (U3HUECKUE
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus M
UMIyabC (OTOHA, TMEPUOJ TOoNypacmaaa, SHEPrHsl CBsI3W ATOMHBIX sAep, NpPU OMHCAHUU
MPAaBUJIBHO TPAKTOBATh (DU3MUYECKUN CMBICI HCIOJIB3YEMbIX BEIMYMH, MX OOO3HAYCHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbL, CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYI0 BEIUYMHY C APYTUMU
BEJIMYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETUUHHBI;

AHATM3UPOBATh (U3WYECKUE TIPOIECCHl M SIBICHUS, UCIONB3YS (U3MUECKHUE 3aKOHBI U
OpUHIMIBE: 3akoH OMa, 3aKOHBI TOCIENAOBATENBHOIO W IMAPAIICIBHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHIa, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIWHU, 3aKOH
PSIMOJIMHEHHOTO pacHpOCTpaHEHHUsl CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHEHHE DiHIITEHHA 1715 (oT0d(h(PekTa, 3aKOH COXpaHEHUS SHEPTUHU, 3aKOH COXPAaHEHHUS
UMITYJIbCA, 3aKOH COXPAHEHUsS IJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUS MAaCcCOBOTO YHUCIA,
noctynatel bopa, 3akoH pagMOAaKTUBHOIO pacmaja, OpU O3TOM paszindarh CIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHHWE W YCIOBHS (TpaHUIIbI, OO0JACTH)
MPUMEHUMOCTH;

OTIpE/ICNIATh HAIMpPABJICHWE BEKTOpA MHAYKIMHA MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuiibl AMriepa u cuiibl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKeHHe, CO3AaBaeMOe INIOCKUM 3epKaJioM, TOHKOU JIMH301;

BBITIOJHATh JKCIIEPUMEHTHI 110 HCCIICIOBAHHUIO (PU3NYECKUX SBICHUH M IPOILIECCOB C
UCIIONB30BAaHMEM TPSAMBIX W KOCBEHHBIX H3MEpPEHUH: Tpu ITOM  (POpMyIUpOBaTH
npo0JemMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHus, IPOBOAUTD OMBIT U POPMYIUPOBATEH BHIBOIBL;

OCYIIECTBIISATh TPSMbIE W KOCBEHHBIC H3MEpPEeHHs] (DU3MYECKHX BEIWYUH, MPH ITOM
BBIOMpATh ONTUMANBHBIA CIOCOO W3MEpPEHUS M WCIONb30BaTh HM3BECTHBIE METOIBI OICHKH
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYUH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUIA:
IpU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (DMKCHPOBATH PE3YyJIbTATHl MOJYYCHHON 3aBUCHUMOCTHU
Gu3MYECKUX BENWYMH B BHUAE TaOmuIll U TpapuKOB, MAeNaTh BBIBOABI IO pe3ylibTaTaM
UCCJIEJIOBAHMUS,

coOnroaarh mpaBuia O€30MacHOro TpyAa MPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OIKCIIEpUMEHTa, Y4eOHO-UCCIIETOBATENILCKOH M TMPOCKTHOW JEATENIBHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOHUCTB U JIa0OpaTOPHOTO 000PYAOBAHHS,

pemiath pacu€THble 3aJayd C SBHO 3aJaHHONW (U3MYECKOM MOJEIbI0, HUCHOJIb3Ys
¢duznyeckue 3aKOHbI ¥ MIPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeTb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE M €€ pEIICHUs,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAIbHOCTh MOIYYEHHOTO 3HAYCHUS (PU3NYECKON BETHYNHBI,

pelaTth KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEMPOTHBOPEUUBYIO IIETIOUYKY
paccyXAeHH ¢ onopoi Ha U3y4yeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;



UCTIOJIB30BATh MTPH PEIICHUH YISOHBIX 33]1a4 COBPEMEHHbBIC MH(POPMAIIMOHHBIE TEXHOJIOTUU
JUI TIOUCKA, CTPYKTYpUPOBAHHs, WHTEPIpPETAllMd M MPEACTaBICHHUS Yy4eOHOM W HaydHO-
HOMYISPHOM HHPOPMAIUH, TOTYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB, KpUTHUECKH aHATTM3UPOBATh
noJTy4aeMyro HH(OpMaIuio;

OOBSICHATH IPUHITUITBI ICHCTBHSI MAIlIMH, IPUOOPOB M TEXHUYECKUX YCTPONCTB, pa3iniaTh
YCJI0BUSA UX 6€3OHaCHOI‘O HUCITIOJIB30BAaHUA B HOBCCHHGBHOﬁ KHU3HU,

NPUBOUTH MPUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(PU3HKOB B pa3BUTHE
HAayYKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUICCKHE 3HAHUS MO (PH3HMKE B TOBCETHEBHOM KHU3HHU TSI 00CCTICUCHUS
0€301acCHOCTH TpU 00pallleHNH ¢ TPUOOPAMHU U TEXHUYECKMMHU YCTPOUCTBAMM, JIJIsl COXPAaHEHHS
3JI0POBbS U COOTIOACHUSI HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIEH Cpe/Ie;

paboTatk B TpyIIe C BHITOJIHEHHEM PA3JIMYHBIX COMANBHBIX POJICH, INITAHUPOBATH PadOTy
TPYIIbI, palMOHAIBLHO paCIpEeNeisITh OOS3aHHOCTH W  IUIAHUPOBAaTh JCATEIBHOCTh B
HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO OLICHUBATH BKJIAJ KaKAOT'0 U3 YUYACTHUKOB I'PYIIILI B

pelIeHre paccMaTpUBaeMOM POOIIEMBI.



11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe noje. IeKTpoOMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKLUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHu4ecKkue U AIEeKTPOMarHUuTHBIC 9 1 bu6nuoreka [IOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckHe U 3J€KTPOMarHUTHbBIE 5 | bubmmoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI crIeIIUAIBHOU TEOPUH 4 1 bubmmoreka [JOK
OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAaHTOBOU OMTUKH 6 bubmorexa OK

https://m.edsoo.ru/7f41¢c97c¢



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmunoreka LIOK

4.2 Crpoerue aroma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.3 ATOMHOE A/1pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPUZUKH 7 bubmorexa [OK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7
Pa3nen 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06m1aro1ee MOBTOPEHUE 4 ngﬂ;;fg;groui 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYCHUS oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
[TocTostTHHBIE MAarHUTHI M KX

1 B3auMoOJIeicTBHE. MarHuTHOE II0JIE. 1 0 0 but6mmoreka [IOK
BexTop MarHuTHOM MHIYKIUH. 02.09.2025  https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIHAH
MarnuTHO€E 1oJie TPOBOIHUKA C

) TokoM. OnbIT Dpcrena. 1 0 0 bu6nuoreka [IOK
BzaumopeiicTBre MpOBOIHUKOB C 05.09.2025 | https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtophas pabora «3yuenue

3 MaFHETHOI;O noiﬂ KaTyI_HKI/Iy: 1 0 1 bubmorexa [IOK

09.09.2025  https://m.edsoo.ru/ff0c98fe
TOKOM)
JleicTBMEe MarHUTHOTO TOJIS Ha
IPOBOAHMK C ToKOM. Cuiia Amnepa.

4 JlaboparopHas paboTa | 0 1 bubmmoreka [JOK
«HccnenoBanue aenicTBUS 12.09.2025 | https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha PamMKy C
TOKOM)

JleicTBMEe MarHuTHOTO TOJISI Ha

5 JBHKYIIYIOCS 3apSKEHHYIO | 0 0 bubmmoreka [JOK
gactuity. Cuna Jlopenma. Pabora 16.09.2025 | https://m.edsoo.ru/ff0c9df4
cunel JlopeHia

6 DIEeKTpOMarHuTHasE MHYKIUS. | 0 0
IToTok BeKTOpa MAarHUTHOM 19.09.2025



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuuu. JJ1C unaykuun. 3akoH
AJIEKTPOMArHUTHON MHYKIIHUU
®dapanes

JlaboparopHas paboTa

7 «HccnenoBanue sIBJICHUS Bubmorexa IIOK
s N 23.09.2025  https://m.edsoo.ru/ff0cal50
AIIEKTPOMATHUTHOM WHIYKITHI)
NHnykTUBHOCTD. SIBIIEHUE
CaMOUH nun. DJ1C
8 caMOHHHYKHHH 356 TUs BrbmaoTexa LIOK
AYRIHHI, p 26.09.2025  https://m.edsoo.ru/ff0ca600
MarHUTHOTO TIOJISI KATyIIKU C
TOKOM. DJIEKTPOMArHuTHOE I0JIe
TexHuueckre ycTpoucTBa U UX
MPUMEHEHUE: TTIOCTOSTHHBIC
9 MarHHTHI, SJICKTPOMArHUTHI,
AIIEKTPOJIBUraTellb, yCKOPUTEIN 30.09.2025
DJIEMEHTAPHBIX YACTHII,
WHIYKITMOHHAS TI€Yhb
O06o06maromuii ypok «MaraurHoe
10 oJe gnei OI\Z’:I‘HI/ITHaSI BrbmaoTexa LIOK
' P 03.10.2025 | https://m.edsoo.ru/ff0cab82
WUHIYKIHS
KoHnTtponbHas paborta mo teme
11 «MarauTHoe 110J1e BrbmaoTexa IIOK
' 07.10.2025  https://m.edsoo.ru/ff0cad58
DNeKTpOMarHUTHAST WHTYKITHS
CB00OOIHBIE MEXAHUYECKIE
KoJjebanus. ['apmMmoHUYecKre
12 KoJieOaHus. YpaBHEHUE BrbmaoTexa IIOK
P 10.10.2025 | https://m.edsoo.ru/ff0caf06

TapMOHUYECKHUX KOoIeOaHUH.
[IpeBpaiienue suepruu



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HMccnemoBanue 3aBUCHMOCTH
neproia MajbiX KojieOaHui rpy3a
Ha HUTHU OT JUTMHBI HUTH U MaCChl
rpy3a»

14.10.2025

14

KonebarenpHbIi KOHTYD.
CBOOOJTHBIC ICKTPOMArHUTHBIC
KOJIeOaHUs B NAECAIbHOM
K0JIe0aTSIIBHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKHUMH H
AIIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

17.10.2025

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUU B UI€aTbHOM
KOJIe0aTeTbHOM KOHTYpE

21.10.2025

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxarIuX
KosieOaHusX. BoiHyXIeHHBIC
MeXaHHYeCKHE KoJieOaHus.
Pe3onanc. BeinyxaeHHbIE
3JICKTPOMArHUTHBIC KOJICOaHUs

24.10.2025

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CuHyconaibHbII IepeMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYAHOE U ACHCTBYIOIIEE
3HAYECHHUE CUJIBI TOKA M HAIIPSHKCHUS

07.11.2025

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacrtso,
nepeaaya u norpediieHue
3IIEKTPUYECKON SHEPTUU

11.11.2025

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

14.11.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEPAaTOpa NEPEMEHHOTO
TOKa, JINHUH AJIeKTpornepeaady

DKOJIOTUYECKUE PUCKHU IIPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.

2 K
0 yJIBTypa UCIOIb30BaHUS ) 18.11.2025
AIEKTPOIHEPTHH B MIOBCETHEBHOMN
KU3HU
MexaHn4ecKre BOJIHBI, YCIOBUS
acripoctpaHenus. Ilepuon.
21 I()ZKO pOCpr acmpocT aII){eHiH u bubmorexa [JOK
P pacpoctp 21.11.2025 | https://m.edsoo.ru/ff0cca54
JuHA BONTHEL [lonepeuynsie u
IPOJOTIbHBIE BOJIHBI
” 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTh bu6nuoreka [IOK
3ByKa. Bricora ToHa. TemOp 3ByKa 25.11.2025  https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBOMCTBa U cKopocTh. [Ikana Bubmmorexa [IOK
P i 28.11.2025  https://m.edsoo.ru/ff0ccfe0
3IEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTOCBSI3U U
24 .P
TeneBuaeHus. Pa3Burue cpeacTs 02.12.2025
cBs3u. Pagnosnokamnus
)5 KonTtponshas padora «Konebanus u Bu6muotexa [JOK
BOJIHBI» 05.12.2025  https://m.edsoo.ru/ff0cc6f8
[IpsamonuHEHOE pacipOCTpaHEHUE
%6 CBETa B OJJHOPOJHOM CpeELE. bu6nuoreka [IOK
ToueuHsbIil HICTOYHUK CcBeTa. JIyd 09.12.2025  https://m.edsoo.ru/ff0cd350

CBCTa



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpaxxeHue cBeTa. 3aKOHbI

bubmunoreka LIOK

27 OTPREHIA Cf era. Tloctpoene 12.12.2025 | https://m.edsoo.ru/ff0cd4e0
M300paXXeHH B IMJIOCKOM 3epKajie
IIpenomnenue ceera. IlonHoe

)% BHYTpPEHHEE OTPaKEHUE. Bu6muotexa [IOK
[IpenenbHbIi yroma noaHoro 16.12.2025  https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS

29 JlaGopatopHas pabora «3mepenue bu6nuorexa [IOK
MOKa3aTelisi IPEJIOMIICHHS CTEKIIA 19.12.2025  https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n300pakeHuit

30 B 1uH3e. @opMysa TOHKOM JINH3BI Bubmmorexa [IOK

$POPMY ’ 23.12.2025 | https://m.edsoo.ru/ff0cddle

VBennueHue JTMH3bI
JlaGopaTtopHnas pabota

31 i
«I/IccneHOBaIiHe CBOMCTB 26.12.2005
M300paKCHUH B JIMH3AX
Hucnepcus ceeta. ClI0XKHBIN COCTaB

0 6emnoro csera. Ler. JlaboparopHas
pabora «Habmronenue aucnepcuu 30.12.2025
CBETa»

1 WnTepdepennus cera. Judpakuus bu6nuorexa [IOK
cBeta. [ludpakinuonnas pemeérka 13.01.2026 = https://m.edsoo.ru/ff0ced22

34 [TonepeyHOCTh CBETOBBIX BOJIH. bu6nuoreka [IOK
[Tonsipuzanus cBera 16.01.2026 | https://m.edsoo.ru/ff0cf02e
Onrtuueckue mpuodopsl U

35 i
YCTPOMCTBA U YCIOBUS UX 20.01.2026
0e30macHOTO IPUMEHEHUS

36 I'panuLbl MpUMEHUMOCTH Bu6muotexa [JOK
KJIACCUYECKOW MEXAHUKH. 23.01.2026  https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynaTel cienuaabHON TEOpUU

OTHOCHUTENIbHOCTH
OTHOCUTENBHOCTD
37 OJTHOBPEMEHHOCTH. 3aMeJICHUE bubmorexa OK
AHOBP ' 8 27.01.2026 | https://m.edsoo.ru/ff0cfad2
BPEMEHH U COKPAIICHUE JITTHHBI
DHEPrus U UMIYJbC
18 pENATUBUCTCKOM yacTullbl. CBA3b bu6nuoreka [JOK
MAacchl C S3HEPTUEN U UMITYJIbCOM. 30.01.2026 = https://m.edsoo.ru/ff0cfc68
DHeprust NoKos
KoHnTtponbhas padora «OnrTuka.
39 OCHOBBI crielIMaNbHON TEOPUH Bubmmorexa [IOK
B P 03.02.2026 | https://m.edsoo.ru/ff0cf6{0
OTHOCUTEIIbHOCTH
40 ®otonbl. opmyia [1nanka. bubmmoreka [JOK
DHeprusi 1 UMIyJbC poToHa 06.02.2026  https://m.edsoo.ru/ff0cfel6
OTKpbITHE U UCCIIEIOBAHUE BuG 1OK
noinoTeKa
41 . A.T.
$orosppexta. Onbiret 10.02.2026 = https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl pororpdexra. YpaBHEeHUE
42 3ﬁHMTeIgI)Ha H(li)l(l)(bOTOB(b(geKTa bubnmorera LOK
A ' 13.02.2026  https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porosrddexra
HaBnenne ceera. OnbrTol I1. H.
43 Jlebenena. Xumuueckoe aelcTBHE Bubmmorexa [IOK
ACBa. A 17.02.2026 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuYecKre ycTpoicTa u
44 MPAKTUYECKOE IPUMEHEHHE:!
dboTorneMeHT, GOTOIATIHK, 20.02.2026

COJIHEUHas OaTapesi, CBETOIUO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenue 3amau mo reme

Bbubmunoreka LIOK

45 «NEeMEHThI KBAHTOBON ONTHUKHU» 24.02.2026  https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OnbIThI

46 Pesepdopna no paccestHuio o- bu6nuorexa [IOK
yactull. [Inanerapnas moneins 27.02.2026 | https://m.edsoo.ru/ff0d091a
aToma

but6mmoreka [IOK

47 Hocrynatst bopa 03.03.2026 = https://m.edsoo.ru/ff0dOafa
Wznyuenue u normouieHue GOTOHOB

43 IIPU IIEPEXO/IE aTOMA C OJTHOTO bubmmoreka [JOK
YPOBHSI SHEPTUU Ha Apyrou. Bumabl 06.03.2026 = https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BomHOBEIE CBOMICTBA YaCTHII.

Bounbl ne bporins.
49 KopmnyckynsipHO-BOJIHOBO# bubmorexa [IOK
10.03.2026 | https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE 1
BBIHYX/ICHHOE U3Ty4eHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omneitel Pezepdopaa no bubmmoreka [JOK
OIpPENETIEHUIO COCTaBa 13.03.2026 | https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3TyUECHUS
CsoticTBa anbda-, 6era-, ramma-

51 n3ny4yeHus. Bnusgaue
PaIlOaKTUBHOCTH Ha KUBbIC 17.03.2026
OpTaHU3MBI
OTkppITHE IPOTOHA U HEUTPOHA.

5 Wzotomnsl. Anba-pacna. Bu6muotexa [JOK
DJIEKTPOHHBIN U TO3UTPOHHBIN 20.03.2026 | https://m.edsoo.ru/ff0d1162

Oeta-pacrnian. ['aMma-u3inydeHue



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B SIIpE.

S nepublie peakuuu. A nepHbii
peaktop. [Ipo6iembl, TEpCIEKTHRHI,
9KOJIOTUYECKHE aCTICKTHI sIICPHOMN
SHEPTEeTUKHU

24.03.2026

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTApHBIE YaCTHUIIBI.
OTKpBITHE TO3UTPOHA. METOIbI
HAOJI0/IEHUS M perucTparuu
3JIeMeHTapHbIX yactull. Kpyrisrit
ctos1 «@yH/TaMEHTaJIbHbIE
B3aUMOJICUCTBUSI. ENMHCTBO
($U3UUECKOil KApTHHBI MUPA»

27.03.2026

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS aCTPOHOMUH.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUHM. Bun
3BE31HOrO HeOa. Co3Be3us, IpKHE
3BE3/bI, INIAHETHI, UX BUIMMOE
nemkenne. ConHeyHas cUCTeEMa

07.04.2026

56

Counuie. ConHeunast akTUBHOCTD.
Nctounuk sHeprum CosiHIa U 3BE311

10.04.2026

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/IbI IIaBHOM
nocie0BaTelbHOCTU. BHyTpeHHee
cTtpoenue 38€371. CoBpeMeHHbIE
MPEJICTaBICHUS O POUCXOKICHUI
u sBomonuu CoHIa U 3BE311

14.04.2026

58

Mueunsiii [IyTh — Haia
I'anaxktuka. Ilonoxxenne n
newxenne ConHna B [ aakTuke.

17.04.2026



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

lNanmaxtuku. YEpHbIE ABIPHI B Aapax
TaJIaKTHK

59

Bcenennas. Pazberanue ranakTuk.
Teopus boinbioro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

21.04.2026

60

Hepemennsie mpoOaemMbl
ACTPOHOMHH

24.04.2026

61

KoHnTtposbHas padoTa «9JIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI)

28.04.2026

62

Ob6o6maromuit ypok. Pois pusuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIHMAILHON 1
ATUYECKOH chepax NeaTeTbHOCTH
yeJioBeKa

05.05.2026

63

O6o6matomuii ypok. Pois i Mmecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM Hay4HOUN KapTUHE
MHpa

08.05.2026

64

O6o6maromuii ypok. Pons
¢du3uveckoil Teopun B
(GopMUpOBaHUY MTPEICTABICHHI O
(bU3UYECKOI KapTUHE MUpPa

12.05.2026

65

O6o6mmaromuii ypok. Mecrto
¢u3nUecKoil KapTHHBI MUpa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUIN O IPUPOJIE

15.05.2026




PesepBHBIi ypok. MaruutHoe 1ose.

66 1
DJIEKTpOMAarHuTHas: MHyKIHS 19.05.2026
PesepBublil ypok. Ontuka. OCHOBBI

67 CIelUaIbHON TeOpuun 1 2 05.2026
OTHOCHUTEJIBHOCTH
Pesepublii ypok. KBanToBast

68 bu3uKa. DIEMEHTHl aCTPOHOMHUU U 1 bubmorera [IOK

) P 26.05.2026  https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

11 KIIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha NpUMEpax polb U MecTo (U3UKH B
111 (opMHpPOBaHUN COBPEMEHHOM HAayYHON KapTUHBI MUPA, B PA3BUTHUU

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIbHOCTH

JIIOJIeH, 1IEJIOCTHOCTh ¥ €IMHCTBO (PM3MUECKON KapTUHBI MUpa

Y4YUTHIBaTh IPAaHUIIBI IPUMEHEHUS H3YUYEHHBIX (PU3UUECKUX MOCTICH:
11.2 TOYEYHBIHN JIEKTPUUYECKUI 3apsil, siACpHast MOJIENIb aTOMA, HYKJIOHHAS

MoO/JIeIb ATOMHOTO sJIpa MPH pelIeHNH PU3NIECKUX 3a]au

Pacnio3naBath ¢uznveckue sBiaeHUs (poIecchl) U OOBACHITh UX Ha
OCHOBE 33aKOHOB DJIGKTPOJAMHAMUKH W KBAaHTOBOH  (DM3HKH:
JJIEKTpUYECcKass MPOBOAMMOCTh, TEIIOBOE, CBETOBOE, XUMHYECKOE,
MarHUTHOE  JIEHCTBHS  TOKa,  B3aMMOJACWCTBHE  MAarHUTOB,
AJIEKTPOMArHUTHAsE MHIYKIUsS, JCHCTBHE MArHUTHOTO TIONS Ha
113 MPOBOJAHUK C TOKOM M JIBIDKYIIUHCS 3apsi, SJIEKTPOMArHUTHBIE
' KoieOaHusT W BOJIHBI, TNPSIMOJMHEWHOE PacIpOCTpaHEHUE CBETa,
OTpaXeHHe, TIpelioMyieHne, uHTephepeHus, Audpakuus ¢
MoJISIpU3aIus CBETa, AUCTEpCHs CBeTa, (POTOANeKTpruIecKuid d3hdHeKT
(oroaddext), cBeTOBOE HaBlIeHHE, BO3ZHUKHOBEHHE JIHMHEHYATOTO
CIIEKTpa aToMa BOAOPOJA, €CTEeCTBEHHAss ¥ HCKYCCTBEHHAas

PAaaOaKTUBHOCTD

OnuceiBaTh HM3y4YCHHbIE CBOWCTBA BEIIECTBA  (AJIEKTPUUYECKHE,
MarHUTHBIE, ONITUYECKHUE, DIEKTPUUECKYIO POBOIUMOCTH PA3IUYHBIX
Cpemn) W DOIEKTPOMArHUTHBIC SIBJICHUS (IIPOIIECCHI), HCIOJIb3YS
duznyecKkue BENUYHMHBI: OJCKTPUUSCKUW 3apsil, Cujla TOKa,
114 DIIEKTPUYECKOE  HAMPSIKEHHE, OJJIEKTPHUUYECKOE COMPOTHBIICHUE,
' pasHocTh noteHnuanos, DJIC, pabora Toka, MHAYKIIUS MarHUTHOTO
noinsi, cuna Ammepa, cuia JlopeHla, MHAYKTHBHOCTh KaTYIIKH,
SHEPTHUA IJICKTPUICCKOT0O U MArHUTHOTO HOHeﬁ, nepuoa U 4aCtora

Kosie0aHui B Kosie0aTeIbHOM KOHTYpE, 3aps/l U CHJla TOKa B IIpoliecce

FapMOHMYECKHX  JJIEKTPOMArHUTHBIX  KojeOaHuid,  (oKycHOe




paccTosiHUE M ONTHUYECKasl CUJIa JIMH3bI; MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (UIUYECKUH CMBICIT HCIOJB3yEeMbIX BEIWYUH, WX
0003HaYeHHUs] M EIUHUIBL, YKa3bIBaTh (HOPMYIbI, CBSI3BIBAIOLINE

JaHHYI0 (PU3UYECKYIO BETUYUHY C IPYTUMH BeTMYMHAMHU

11.5

OnuceiBaTh U3YYEHHBIE KBAHTOBBIE SBIECHHS U  IPOLECCHI,
UCTIONB3Ysl (PU3UYECKHUE BEIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JJIUHA BOJHBI M YacTOTa CBETA, SHEPIHsl U UMITYJIbC (POTOHA,
NEpHOJ II0JIypaciaia, JHEPTUs CBS3U aTOMHBIX sJ1€p; IIPU OIIMCAaHUU
NpaBUJIBHO TPAaKTOBaTh (U3UYECKUH CMBICI  HCHOJIb3YEMbBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EIUHHULBI; YyKa3blBaTb (QOPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIWYMHY C JPYTUMHU

BCIWMYHMHaAMU, BBIYUCIIATH 3HAYCHUC (bH3H‘-I€CKOﬁ BCIIMYHHBI

11.6

Ananu3upoBath (U3MYECKHE TPOLECChl M SBJICHUS, HCHOJb3YA
dusznueckue 3aKOHbl M OPUHLOMIBL 3akoH Oma, 3aKOHBI
MOCIIE0BATENbHOIO U MApPAJIENIbHOIO COEIUHEHHUS MPOBOJHUKOB,
3akoH Jlxoyia — JIeHna, 3aK0H 2JIeKTPOMarHUTHOW MHIYKLIUH, 3aKOH
IPSIMOJIMHENHOT O pacCIpOCTPAaHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHbl ~TNPEJIOMJICHUS CBE€Ta, YypaBHEHHE OUWHINTEHHA  IJIs
dboTodrdderra, 3aKOH COXpAHEHHUS DHEPTUM, 3aKOH COXPaHCHUS
UMITyJIbCA, 3aKOH COXpaHEHUs JJIEKTPUYECKOro 3apsaa, 3aKoH
COXpAaHEHUsT MaccoBOTrO uucia, mnocryinatel bopa, 3akoH
paIuOaKTUBHOIO pacmajaa; MNpu OSTOM pas3iuyaTh CIOBECHYIO
bopMyIHpPOBKY 3aKOHA, €r0 MATEMAaTHUYECKOE BBIPAKEHUE U YCIIOBUS

(rpaHM1IBI, 00JIACTH) TPUMEHHUMOCTH

11.7

OHpGI[CJ'I?ITI) HAImpaBJICHUC BCKTOpa HWHAYKIIMKM MAarHUTHOI'O IIOJIA

IIPOBOJHMKA C TOKOM, cUiIbl Amnepa u cuiibl Jlopenna

11.8

CTpOI/ITB n  OIIMCBIBATH H306pa)I(GHI/Ie, co31aBacMo€ IINIOCKHUM

3EpPKaJIOM, TOHKOW JINH30M1

11.9

BrimoaaaTe OKCHCPUMCHTHI 110 UCCIICTOBAHUTO (bHBI/I‘IeCKI/IX SIBJIEHUU
" IpoHeCcCOB € UCIIOJIB30BAHUCM MPAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu 3TOM GOPMYITHPOBATH MPOOIEMy (3a/1a4y) ¥ THIIOTE3y YIEOHOTO
OKCIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY W3  MPEIIOKEHHOTO

000pyI0BaHUsl, TPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI

11.10

OcymiecTBIATh TpSAMbIE W KOCBEHHBIE H3MEpeHHs (PU3MUecKux
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpeHUus u

HCITIOJBb30BaTh U3BECCTHBIC MECTOAbI OICHKN l'IOl"pCI.HHOCTGfI I/IBMepeHI/Iﬁ

11.11

I/ICCHGI[OBaTB 3aBUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX BCJINYHH C UCIIOJIb30BAaHHUCM

OpsIMBIX  M3MEPEHUN; TpPH STOM KOHCTPYHUPOBAaTh YCTaHOBKY,




(GuKCUpOBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHMOCTH (DU3MUYECKHUX
BEJIMYMH B BUJIE TaOIMI U TpaUKOB, eNaTh BEIBOABI IO pe3yJbTaTaM

HCCICO0OBaHUA

11.12

CobOmonate mpaBmwiia 0e30macHOrO0 TpyJda NpH  IMPOBEIECHUHU
WCCIICIOBAaHUN B paMKax y4eOHOTO JSKCIEpUMEHTa, Y4eOHO-
MCCIIEIOBATEIIbCKOM M TPOCKTHOM NIEATEITHHOCTH C UCTIOIb30BaHUEM

U3MEPUTENIbHBIX YCTPONCTB U J1a00paTOpHOTO 000pYAOBaAHUS

11.13

Pemate pacuérHble 3a7auu ¢ SIBHO 3alaHHON (pU3MUYECKON MOJEIbIO,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI M MPHUHLUIBI, HA OCHOBE aHAJIN3a
yCIIOBUSL 33Ja4yd  BBIOMpPATh (PU3NYECKYI0 MOJENb, BBIIEIAThH
bu3nvecKue BeTUIUHBI U (HOPMYJIIbI, HEOOXOIUMBIE TSI €€ PeIICHHUSI,
IPOBOAMTH pacu€Tbl M OLEHUBAaTh pPEATBHOCTH IOJYYEHHOTO

3HaueHUs (PU3UUECKON BEIMIMHBI

11.14

Pemate  xadecTBeHHbIE ~ 3aJauyd:  BBICTpauMBaThb  JIOTHUYECKHU
HEMPOTUBOPEUMUBYIO LIETIOYKY PACCYKIECHUMN C ONOPO HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IC SABJICHUS

11.15

Hcnonp3oBaTe MpH pelleHMH Y4eOHBIX 337ad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOIMH JJs IOMCKA, CTPYKTYpHUpPOBAaHMI,
UHTEPIpETalliy U TMPEJCTaBICHUs YUeOHOH M HAyYHO-TIONYJISIPHOU
UH(POPMALIUH, TTOTYYSHHOW U3 PAa3IMYHbIX UCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTy4aeMyro HH(popMaLuio

11.16

OOBSICHATH MPUHIUIIBI ACUCTBUS MAIUH, MPHOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3iauyaTh YCJIOBHS MX O€30IacCHOTO MCIOJIb30BaHMS B

IIOBCEIHEBHOM XU3HU

11.17

[TpuBOIUTE MPUMEPHI BKJIAJa POCCUUCKUX M 3apyO€KHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAyKH, B O0BSICHEHHE ITPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOT U

11.18

Hcnonp3oBaTh TeOpeTHUECKUE 3HAHUS MO (PU3HKE B MOBCEAHEBHOM
KU3HU Juig  obOecriedeHus 0€30MacHOCTH TpU  OOpalieHud ¢
npubopaMM W TEXHUYECKUMH YCTPOMCTBaMH, UIsl COXpaHEHUs
300pOBbsl M COOJIONEHUS HOPM SKOJIOTMYECKOIO IIOBEIEHUS B

OKpY>Karollen cpene

11.19

PaboTath B rpyme ¢ BBINOJIHEHHEM Pa3JIMYHBIX COLMATIbHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TpyIIbl,  PAIMOHATBHO  paclpeiessTh
O053aHHOCTH M IUIAHUPOBATH JICATEIBHOCTh B HECTaHJAPTHBIX
CUTyallUsX, aJ€KBAaTHO OLIEHWBATh BKJIAJ KaXXJOTO U3 YYaCTHHUKOB

TPYIIIBI B PELLICHHE paccMaTpUBaeMOi MPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KJTACC

Kon
pa3jaena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

4

OJIEKTPOAMHAMUKA

#HHPar#M AT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHAA

VHIYKIUS

43.1

IlocTtostHHBIE MarHUTLL. B3auMmoaelicTBue

IIOCTOSHHBIX MarHuToB

432

MaruutHOE 1ION1I€. BEKTOp MarHuTHOMU
vHAYKIMU. [IpuHOMOD — cynepno3uiuu.
Jlunnu marnutHOM WHAykuu. Kaprtuha
JIMHUH  MarHuTHOM HMHAYKIUU  TOJS

IIOCTOSAHHBIX MAarHuToOB

43

433

MarsuTtHO€E I0J€ NPOBOJHUKA C TOKOM.
KapTuna nuHuii nosist JJIMHHOTO MPSAMOTO
IIPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJIHUKA, KATyIIKH C TOKOM. OmbIT
Opcrena. B3anmozeiicTBue NpoBOIHNUKOB

C TOKOM

4.3.4

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE

4.3.5

Cuna  Jlopenua, eé MOJYJIb u
HanpasjeHue. JIBUKEHUE 3apsyKEHHOU
YaCTHULbI B OJHOPOAHOM MarHUTHOM IIOJIE.

PaGora cunel Jlopenia

4.3.6

SIBrieHME NEKTPOMArHUTHOW UHIYKIIUHA

4.3.7

[ToTok BeKTOpa MAarHUTHOM MHIYKIIMU

4.3.8

OJIC WHIYKIUH. 3akoH

JJIEKTpOMarHuTHOM nHAyKuuu Papanes




Buxpeoe »snektpuueckoe mnone. IC

HHAYKOUHU B MNPOBOJHHUKEC, ABUIKYIICMCH

4.3.9 TMOCTYTATENbHO B OTHOPOJTHOM
MAarHMTHOM I10JI€
4.3.10 [IpaBuno Jlenna
NHIYyKTUBHOCTS. SIBnenue
4311
camouHaykuu. IJ1C caMonHIyKIHN
DHeprusi MarHUTHOTO TOJS KaTYIIKHA C
4.3.12
TOKOM
4.3.13 DJEKTPOMAarHUTHOE TOJIe
TexHuueckue YCTpPOMCTBA: TOCTOSIHHBIE
MArHUTEI, AIIEKTPOMATHUTHI,
4.3.14 JIEKTPOABUTaTEb, YCKOPHTEIH
AIIEMEHTAPHBIX ~ YACTHI, HWHIYKIIUOHHAS
rneyb
[Ipaktrueckue  pabOTHI. Nzyuenue
MarHMUTHOTO TOJS KATYIIKA C TOKOM.
4315 Uccnenosanne nOeWCTBUSI HOCTOSHHOIO

Mar"HuTa Ha pamKy c TOKOM.
Uccnenosanue SIBJICHUS

3JIEKTPOMATHUTHON MHIAYKLIMU

KOJIEBAHWA 11 BOJIHBI

5.1

#H#HPart#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

KOJIEBAHUMA

5.1.1

KonebarensHass cucrema. CBoOOmHBIE
KonebOanus. ['apMOHMYEeCKUEe KOJIeOaHMS.
[lepuon, wacrora, ammumtyna u ¢dasa

KoJIeOaHui

[IpyxuHHBIA MagTHUK. MaTeMaTH4ecKuit

MasiTHHUK

YpaBHEHHE TapMOHUYECKUX KOJICOaHMIA.
Kunematnueckoe  u  AMHAMUYECKOE

OIMCaHME KOJIeOATEILHOIO JABUXKCHUA




[IpeBpaiienue SHEpPruu npu
rapMoOHUYecKUX  koieOaHusx.  CBs3b
aAMILTATY/TbI KoJIeOaHui HCXOIHOU
BEJIMYMHBI C aMIUIUTYJaMH KoJieOaHui eé

CKOpPOCTH M YCKOPCHUS

Konebartenpupiii  koHTYp. CBOOOIHBIE
SJICKTPOMArHMTHBIC KOHGGaHH}I B
UACaIbHOM  KOJICOATEIIbHOM  KOHTYDE.
Amnanorus MCKAY MCXAHUUYCCKHMMU U
AJIEKTPOMArHUTHBIMH KOJICOAHHUSIMU.

®opmyna Tomcona

3aKkoH COXPAHCHUS SHCPTHUU B UACAIIbBHOM

KOJIeOaTeIbHOM KOHTYpE

Brinyxiennbie MEXaHUYECKHE
KOJICOAaHUS. Pesonanc. Pezonancuas
KpHBasl. Brinyx/ieHHbIE

SJICKTPOMArHMTHBIC KoJIeOaHHsI.

[Tepemennbiii  Tok. CHHYCOMTAIbHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JIEUCTBYIOIIEE 3HAYCHHE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10

Tpaucdopmarop. IIpousBoacTso,
nepeaaya u noTpedieHue IEKTPUIECKON
SHEPruu. OKOJOTHYECKHE PUCKH IIpU
IIPOU3BOJICTBE IEKTPUUECKOW DSHEPTHH.
KynsTypa HCIIOJIb30BaHUS

ANEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

Texnuyeckue ycTpomcTBa: cericmorpad,
BIEKTPUYECKHUI 3BOHOK, JINHUHA

aJIeKTpoIepeaayd

5.1.12

[Tpaktrueckue pabotel. HccnemoBaHue
3aBHCUMOCTH NIEpUOJIa MAJIBIX KOJeOaHun
rpy3a Ha HUTH OT JJIMHBI HUTH U MAaCChI

rpy3a. MccienoBanue nepeMeHHOro Toka




B LU u3 [OCJIe10BATENbHO
COEIMHEHHBIX KOH/EHCATOpa, KaTyIIKU U

pesucropa

5.2

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBUS
pacnpoctpanenus. llepuoa. Ckopoctb
pacnpocTpaHeHUss ¥ JJIMHA  BOJIHBIL.

HonepeqHHe " OpOJ0JIbHBIC BOJITHBI

522

#H#HPar#t# NutepdepeHuns u qudpakuus

MEXaHHNYCCKHX BOJIH

523

3Byk. CkOpOoCTh 3ByKa. ' pOMKOCTH 3BYKa.

Bricora Tona. TemOp 3ByKa

524

DJIEKTPOMarHuTHBIE  BOJIHBL. Y CIIOBHUS
I/IBHyLIeHI/I}I BHGKTpOMaI‘HI/ITHBIX BOJIH.
B3anmuas opuentanus Bektopos E, B u v

B DJICKTPOMAarHUTHOU BOJIHE B BaKyyMe

525

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, IPEeIOMIICHUE, TOIIpH3anus,
mudpakuus, uatepdepenuus. CKopocTh

SJICKTPOMAarduTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH.
HpI/IMeHGHI/Ie SJICKTPOMAriuTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHIUTIBI paAMOCBSA3U U TEJIEBUJICHHUS.
Panuonoxarnus. DNeKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH CpelIbl

5.2.8

TexHudeckue yCcTpOUCTBA: MY3bIKAJIbHBIE
UHCTPYMEHTBHI, YJIBTPa3BYKOBas
JUAarHOCTHKa B TEXHUKE M MEIULUHE,
pamap, PpaguONpPUEMHMK,  TEIEBH30D,

anTeHHa, Tenedon, CBY-meyp

53

##HPar##HH#HOII TUKA

5.3.1

[IpsamonnHetHOE pacmpocTpaHeHue

CBETa B OJTHOPOIHOM cpene. JIyd cBeTa




532

OtpaxeHnne cBeTa. 3aKOHBI OTPAXKEHUS
cgeta. [locTpoeHre H300pakeHHiA B TTIOCKOM

3epKaiie

5.33

[Ipenomnenne cBera. 3aKOHBI TPETOMIICHHS
cBeTa. AOGCOTIOTHBIH MOKa3aTeib

IMpECIOMIICHUSA

534

[TormHoe BHYTpPEHHEE OTpaKEHHE.
IIpenenbHbIl yroJl IOJHOIO BHYTPEHHETO

OTpaKEeHHUS

535

Hucnepcusi cBera. CHOXHBIM COCTaB

oenoro ceera. L{Ber

5.3.6

Cobwuparolue ¥ paccerBarOIIe JTUH3BIL.
Tonkas nmun3a. DOKYCHOE pPACCTOSIHUE W
ONTHYECKas  CWJa  TOHKOM  JIMH3BL
IToctpoenue M300pakeHHH B
COOMpAIOIIUX U PACCEMBAIOUIMX JIMH3aX.
@opMysia TOHKOW JIMH3BIL. YBEIUYCHHUE,

aBaeMoe€ JIUH30H1

5.3.7

[Ipenensr MIPUMEHUMOCTHU

reOMETPUYECKON ONTUKHU

5.3.8

WNurtepdepentuss  cBeta. KorepeHTHBIE
UCTOYHUKUA.  YCIOBUS  HaONIOACHUSA
MaKCUMYyMOB u MUHHUMYMOB B
MHTEPPEPEHIIMOHHON KapTHUHE OT JBYX

CI/IH(ba3HBIX KOTCPCHTHBIX HCTOYHHUKOB

539

Hudpakius  cBeta.  Judpakunonnas
pemérka. Y cioBre HaOIIOAECHHS TJIABHBIX
MaKCUMYMOB npu naJicHuu
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(QPaKIUOHHYIO PEHIETKY

5.3.10

[Tonspusanus ceera

5.3.11

TexHuueckue yCTpPOWMCTBA: OYKH, JyIa,
doToanmapar, MPOCKIIMOHHBIN armapar,

MHKPOCKOII, TCJICCKOII, BOJIOKOHHAas




ONTHKa,  JAU(paKIMOHHAS  peméTKa,

MOJIIPOUL

5.3.12

[IpakTnueckne  pabotel.  M3mMepenwue
nokasareds npenomieHus. MccnenoBanne
CBOWCTB  W300paKeHWd B  JMH3aX.

Hab6mronenue qucnepcuu ceeta

DJIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

['paHubl TPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTymartsl TEOpHUU
OTHOCHUTENIbHOCTHU: WHBAapHAHTHOCTb
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENLHOCTD OJTHOBPEMEHHOCTH.
3amemyieHHe BpEMEHH | COKpaIleHUE

JUTAHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3p Macchl C 3HEPTHEW M MMITYJIbCOM
CBOOOJHOM YaCTHUIIBI. DHEPTrHs TOKOS

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3MKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

@®ortonbl.  dopmyna [lmanka  cBsA3M
sHepruu (HOTOHA C €TO YaCTOTON. DHEpPrus

Y UMITYJIbC ()OTOHA

OtkpbITHE u VICCIIC/IOBaHHE
doroadpdexra. Ompiter A.I'. Cronerosa.

3akonbl Gportorddexra

VYpaBHeHue OUHINTEHA VIS
dorordpdekra.  «KpacHas  rpaHUIA»

dhoTodrddekra

7.1.4

JaBnenne cera. OnbiTel [1.H. JIeObenena

7.1.5

XUMHYECKOe IeHCTBUE CBETA




Texauyeckue ycTporcTa: (OTOIIEMEHT,
7.1.6 ¢doronaTuuk, COJIHEYHAas Oarapes,
CBETOJUO]T
CTPOEHUE ATOMA

Monpens atoma TomcoHa. OnBITEI
7.2.1 Pesepdopna o uccinenoBaHUIO CTPOCHUS

aTomMa. HnaHeTapHa;I MOACIIb aTOMa

[Toctrynater  bopa.  M3nyuenne u
norjonieHue (GOTOHOB TIPU TEPEXOe
7.2.2 aToMa C OJHOIO YPOBHsS DJHEPIrUM Ha
apyroii.  Bupbr  cnektpoB.  Cnektp

YPOBHEW SHEPTUU aToMa BOI0pO/Ia

BonHoBEIE cBoiicTBa yacTuil. BOJHEBI ae
Bpoiiss. KopnyckynsipHo-BOJHOBOM
723
ayanusM. Jludpakuus 5SIeKTpPOHOB Ha

KpHUCTaJIIax

CrioHTaHHOE U BBIHY)XXICHHOC U3JTY4YCHUC.

7.2.4
Y CTpoicTBO M MPUHIIMIT pabOTHI J1azepa

TexHudeckue yCcTponuCTBa: CIIEKTPAIBHBIN
7.2.5 aHaJn3 (CMEeKTPOCKOIT), Jia3ep, KBAHTOBBII

KOMITBIOTEP

[Ipaktuyeckne pabotel. Habmonenue

7.2.6 §
JIMHENYaTOoro CreKkTpa

ATOMHOE APO

- Meroasl HaOMIONEHUS W PETUCTpAIUU
7.3.

SJICMCHTAPHBIX YaCTUI]

OTKpBITHE  PaIUOAKTUBHOCTH. OMbBITHI
Pesepdopna mo ompeneneHuio cocTaBa
paauoakTUBHOrO u3NnydeHus. (CBoiicTBa
732 anbda-, oera-, raMMa-u3IydeHus.
BnusiHue paauoakTUBHOCTH Ha JKUBBIE

OpraHU3MBbI

OTkpblTHE  TPOTOHa U HEUTpPOHA.
7.3.3

Hyxnonnas monens siapa ['elizenOepra —




NBanenko. 3apsa sapa. MaccoBoe yucio

sapa. M3oTonsl

7.3.4

Anbda-pacnan. DIEeKTPOHHBIH u
MO3UTPOHHBIA  OeTa-pacman.  ['amma-
U3Iy4YeHue.  3aKOH  PaMOaKTHBHOTO

pacmajna

7.3.5

DHeprus CBSI3U HYKJIOHOB B sJIpe.

Snepubie cunbl. Jledekt Macchl sipa

7.3.6

SAnepuble peaxkuuu. JlemeHue W CUHTE3

sanep

7.3.7

Snepubrii  peaktop.  TepmosiaepHbId
cuHre3. [IpoGiieMbl M  TEPCHEKTHUBHI
SIIGPHOM  DHEPTreTUKU. IJKOJIOTHYECKHUE

aCTeKThI EPHOM SHEPTeTUKH

7.3.8

DnieMeHTapHble  4acTHllpl.  OTKpbITHE
[IO3UTPOHA. @DyH1aMEHTAIIbHBIE

B3aUMOJICUCTBU

7.3.9

TexHHuecKkue yCTpOMCTBA:  JTO3UMETP,
Kamepa BuiibCOoHa, SAIEpHBIA pPEaKTop,

aroMHas bomOa

7.3.10

[Tpaktrueckue padotel. HccnemoBaHue
TPEKOB YaCTHILL (mo TOTOBBIM

dhoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3qH0r0 Heba. Co3Be3nusi, sipKue

3Bé3I[BI, IJIaHCThI, X BUAUMOC IBUKCHUC

8.2

Conueunass cucrtema. IlnaHeTsl 3eMHOU
prHHBI. HHaHeTBI-FI/IFaHTBI nu ux
CIyTHUKH, KapJIMKOBBIC TIAaHETHI. Maibie

Tena COoTHEYHOH CUCTEMBI

8.3

Comnne, d¢ortochepa u armocdepa.

CoyiHeuHast akTUBHOCTD

8.4

Hcrounuk sneprun CoJiHIIA U 3BE3NT




8.5

3BE3/1bI, MX OCHOBHBIC XapaKTCPUCTUKU:
Macca, CBETUMOCTb, pajinyc, TeMIeparypa,
170'¢ B3aMMOCBS3b. Huarpamma
«CHEKTPAJIBbHBIA KJIACC — CBETUMOCTbHY.
3BE3apI TIJIABHOH IIOCJIENOBATEIHLHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY» IS

38371 ITIaBHOH MOCIEN0BATEILHOCTH

8.6

#HH#Par##HBHyTpeHHee CTpoeHue 3BE3I.
COBpeMeHHBIG pCaACTaBJICHUA (0]
npoucxoxaeHnu u 3pomonuu ConHia u

3BE31. DTanbl )KU3HU 3BE3]I

8.7

Mneunsiii Ilyte — Hama ['amakTuka.
CnupanpHasg  CTpykTypa  [anakTukw,
pacupeneineHue 3BE3N, ra3a U IBUIM.
Ilonoxxeune wu nBukeHne CoyiHIa B
lanaktuke. Ilnockas wu chepudeckas

MHOJICUCTEMEBI | aJlTaKTUKH

8.8

Tunelr ramaktuk. PanguoramakTuku U

KBa3apbl. YEpHBIE ABIPHI B IAPAX TAIAKTUK

8.9

Bcenennas. Pacmmpenue Bcenennoil.
3akon XaOb6ma. Pasz0eranue ralakTHK.
Bospact u pagmyc Bcenennoii, teopus
bonpmoro B3peBa. Mogens «ropsyeit

Bcenennoii». PenukToBoe usinyyeHue

8.10

MacmrabHast  cTpykTypa BceneHHOM.
Meraranaktuka. Hepeménnslie npodiemsl

aCTPOHOMHU




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxoBues b.b., Corckuii H.H.; nox
penakmueit [TapdpentreBoii H.A. AxkuimonepHoe o6iecTBo «M3narenscTBo

«HpOCBCHICHI/IC»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
KonTtponas 3Hanuii 1 ymenuit ¢pusukalO-11xn

Metoauueckoe nocooue ¢pusuka 10-11

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

Enunas xomnexuys nudpoBeiX 00pa3zoBaTebHbIX pecypcoB http://school-
collection.edu.ru

http://fcior.edu.ru

http://metodist.lbz.ru/



