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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHW K pe3yibTaTaM OCBOCHHS OCHOBHOM
obOpazoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yuétoM deaepaabHOn
paboueil mporpaMMbl BOCIIUTaHUS M KOHLENLIUYU NpenoAaBanus yueOHoro npeamera « Pu3ukay B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoii ®enepanuu, peaqu3yOLMX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI MUpa oOydaromuxcs 11 kiaccoB npu o0yueHun ux ¢pusuke Ha 6a30BOM YpOBHE
Ha OCHOBE CHCTEMHO-AESITENIbHOCTHOro mnoaxona. IIporpamma mo ¢u3uKe COOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IMPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOY4YeHMs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peau3allid MEXIPEIMETHbIX
cBsizell (DM3UKU C €CTEeCTBEHHO-HAY4YHBIMHM Y4eOHBIMHM IpeaMeTaMu. B Hell omnpenenstorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 O0Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yIbTaThl OCBOSHHS Kypca (PU3UKHU: TUIHOCTHBIC, METAlpeIMETHBIE, IPEeMETHBIC (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (GU3UKK Ha 0a30BOM YPOBHE, B TOM UYHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cojaepxaHue yueOHoro npeamera « PU3ukay 1Mo rogam o0ydeHHsL.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BICTYIAs B KaUeCTBE yUeOHOTo
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIJ] B CUCTEMY 3HAHUN 00 OKpY’KalolleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XUMHEH, Ouonoruei, pusnueckoir reorpadueil u actpoHomuei. Vcnonap3oBaHHe M aKTHBHOE
pUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIeIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MAaTepUajoB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzydenue (pu3nku BHOCUT OCHOBHOM BKJIaJ] B ((OPMUPOBAHHE
€CTeCTBEHHO-HAYYHOM KapTHHBI MHUpa oOydwaromuxcs, B (OpMHUpPOBaHHE YMEHUH NPUMEHATH
HAyYHBI METOJ1 TO3HAHUS PU BBIMOJIHEHUN UMU YUEOHBIX UCCIIEJOBAHUM.

B ocHOBY Kkypca (hu3uku A1 YpOBHS CpeHero oOIero oopa3oBaHust MOJIOKEH Psifl UeH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK IMPUHILUIIBI €0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH Kypc SBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM C Hell MaTepuan Kypca QUMK 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
HoTeHIMaIa (PU3NYECKON HayKH, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusmuku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTNYECKUX MPUIIOKEHUIN U3YYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercss MOCPEICTBOM BBEJICHHS JIIEMEHTOB COJEPKaHMS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHHs MpoOIeM pallioOHAILHOTO MPUPOAOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MHOCTPOCHUS
buznueckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHMH, JJIS ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).
CucreMHO-IeTEIbHOCTHBIN MOJAX0A B Kypce (PU3MKH peaanu3yeTcs MPekIe BCEro 3a cuér
OpraHMu3aly IKCIEPUMEHTAIbHON JEeATENbHOCTH o0yuaronmxcs. [ 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX PaboT, KOTOpHIE B MporpaMme IO (GU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUYEHUYECKUX MPAKTHYECKHX paboT. Beinenenue B ykazaHHOM mepedyHe JabopaTOpHBIX paboT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCA YYaCTHHKaMH 00pa3oBaTEIbHOTO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTE (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Boinbiioe BHUMaHUE yaenseTcs PeleHUI0 pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zelna Kypca,
TaK M MHTETpUpPYS 3HAHUS M3 Pa3HbIX pasfenoB. s KadecTBEHHBIX 3ajjauy MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUHA W TIPOIECCOB B
OKpY’KaloIIeH XU3HH, TpeOyromue BbIOOpa (PU3WUYECKOW MOAENH HJisi CUTYallMH MPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecreueHno yaeOHoro mpoiecca 0a30BbIi YpOBEHb Kypca (U3UKH Ha YPOBHE CPEAHETO OOIIIETO
00pa30BaHUs JIOJDKEH W3YyYaThCs B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKH MM B YCIOBHIX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €CTeCTBEHHO-HAy4YHOTo Lukia. B kaOuHere ¢usnku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe 0O0OpYyJIOBaHWE [UIS BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o Gpu3nKe yIeHUIECKUX MPAKTUYECKHX paboT U IEMOHCTPAIMOHHOE 000PYI0BaHHE.
JleMoHCTpanioHHOE  000py/IOBaHWE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIAIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeYuBaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MpOrpamMMme Io
(¢u3uKe KIIOUEBBIX JEMOHCTPALMH ISl MCCIEOBAHUS HM3y4YaeMbIX SIBJICHMH W TPOLIECCOB,
IMITUPHYECKUX U PYHIAMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHI.
JlaboparopHoe 00opyAOBaHUE ISl YUEHWYECKUX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOeCleyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKThI JIabopaTOpHOro 00OpyNOBaHMSA JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU TIETISIMHU U3Y4EHUS (PU3UKU B 001IEM 00pa30BAHNU SBISIIOTCSA:
e (opMupoBaHHE HHTEpECa M CTPEMJICHUS OOY4YaIOUIMXCS K HAayyYHOMY HW3YyYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJ€ TMO3HaHUA U (opMHupoBaHUE
UCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPY KAIOIIM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3Y4EeHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHHE YMEHHI OOBACHATD SBJICHUS C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUN U
HAy4YHBIX JIOKA3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POIM (PUIUKH IS PA3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JlocTokeHre 3TUX Iesiel 00eCIeYrBaeTCsl PEIICHUEM CIISAYIONIMX 337ad B MpoIecce
U3YyYeHHS Kypca (pU3MKK Ha YPOBHE CPETHETr0 O0IIero 00pa30BaHuUs:

MPUOOpPETEHUE CUCTEMBI 3HAHM 00 OOIMX (PU3UUIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISPHYIO (PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(GU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSATh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHHS
GU3MYECKUX SBJICHUA B TIPUPOJE W I NPUHATHS TPAKTHUYSCKUX PEIICHUN B
MOBCE/IHEBHOM JKU3HH;

OCBOEHHE CIOCOOOB pEIHICHHUS PA3NIUYHBIX 3a/ad C SBHO 3aJlaHHOW (u3HuecKkoi
MO/IEIBIO, 3a/1a4, ITOIPa3yMEBAIOIINX CAMOCTOSTENIEHOE CO3/jaHne (pr3ndecKoi MOIeNH,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

MOHMMaHUE (PU3UYECKMX OCHOB M MPUHIHUIIOB JCHCTBHS TEXHUUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX MPOIECCOB, X BIUSHUS HA OKPY’KAIOIIYIO CPEAdY;

OBJIAJICHUEC METOJIaMU CAMOCTOSITEIILHOTO TJIAHHUPOBAHUS W TIPOBEIACHUS (DU3MICSCKHUX
OKCIICPUMEHTOB, AaHAM3a W  HWHTEpIpeTanud  WHOOPMALWU,  ONPEACICHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

CO3/IaHM€ YCIOBUH ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESTCIIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpPOBHE CpeAaHEro oOiero oOpa3oBaHUs
otrBojuTcs 136 vacoB: B 10 kitacce — 68 uacos (2 yaca B Henento), B 11 kitacce — 68 yacoB (2 yaca
B HEJIEINIO).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JeJaeT BBHIOOpP MpPOBEAEHHS 1a00paTOpHBIX padboT U
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yUaromuxcs.



COJAEP)KAHUE OBYYEHUA
11 KUIIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocrosiHHble MarHuThl. B3auMOAENCTBUE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop marauTHO#M MHAyKIMU. [[pUHIUIT Cynepno3uiiny MarHUTHBIX Tojed. JIMHUM MarHUuTHOM
nHayKuuy. KapTuHa nTuHUN MarHUTHOM MHTYKIIMH T10JS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JMHMA MHAYKIMHM MarHUTHOTO IOJS
JUIMHHOTO IPSIMOIO MPOBOJAHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib U HallpaBIICHHE.

Cuwia JlopeHua, e€ MoAyJlbp W HampaBieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTULbI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHU. [IOTOK BEKTOpa MarHUTHOM HMHIYKIIHH.
DIIEKTPOABUKYILAs CUIIA MHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHoOW nHaykuuu dapanes.

BuxpeBoe siekTpuueckoe Mmose. DNeKTPOJABMXKYLIas Cujia WHAYKIUU B IPOBOJHUKE,
JBUKYILEMCS [IOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM I10JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HNE CAMOUHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHYKIUH.

DHeprusi MarHuTHOTO MOJIsl KaTYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHudeckue yCTpOMCTBA M TPAKTUYECKOE TNPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
AIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHUIL, UHIYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHOYKIUMK MarHUTHOTO TOJIS.

B3auMogeiicTBre JByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOJABMKYILIEH CHIIBI MHIYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBneHre caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccenenoBanue 1elcTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 31E€KTPOMArHUTHOM MHIYKIUU.

Pa3nen 5. Kojebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomazcHumHvle KOae0anus

KonebGarenbnast cuctema. CB0OOOMHBIE MexXaHWYeCKHWe KoyeOaHusa. [apmMoHHuYeckue
konebanus. Ilepmon, wactora, amrumtyna u ¢asa kosnebanuil. IlpyXMHHBI MasTHUK.



MareMaTnyeckuii MaTHUK. Y paBHEHHE rapMOHHYECKUX Kosebanwuii. [IpeBpaiienne s3Hepruu npu
rapMOHUYECKHUX KOJICOAHUSX.

Konebarenbupiii  kKOHTYp. CBOOOJTHBIC SJIEKTPOMATHUTHBIE KOJIEOAHUS B HICATHHOM
KOJe0aTeJIbHOM ~KOHType. AHAJOTUSl MEXIY MEXaHWYeCKUMH U DJIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPTrUU B UICATBLHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxamImuX KojeOaHUsAX. BBIHYXIIEHHBIE MEXaHHUECKUE KOJICOaHusl.
Pe3onanc. BeiHyX/1eHHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

Ilepemennbiii Tok. CMHYCOMAQIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKECHUS.

Tpancdopmarop. IIpousBoactBo, mepegada W NOTPEOICHUE SIEKTPUUECKON HSHEPIHU.
OKOJIOTMYECKUME PHUCKH TPU MPOU3BOACTBE 3JEKTpo3Hepruu. KynpTypa wucnosb30BaHUs
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHUECKUN
MasITHUK).

HabGmonenue 3aryxaromux KojaeOaHuid.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJIeOaHUI.

Habmtonenue pesonanca.

CB0OOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcuumnorpaMmbl - (3aBUCUMOCTH  CHJIBI  TOKAa H  HANPSDKEHWs] OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHH.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJBIX KOoJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TmepeMEeHHOIO0 TOKa B IENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHnnyeckue BOJIHBI, YCI0BHs pactipocTpanenus. [lepuon. CkopocTh pacnpocTpaHeHus
u jnuHa BOJHBL. [lomepeunsie W TpojosibHBIE BONHBL UWHTepdepenins u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIyY€HHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTauus BekTopoB E, B, V B anektpomMaranTHO# BotHE. CBOMCTBA 3JIEKTPOMArHUTHHIX BOJIH:
OTpakKeHHMe, TpeJoMIIeHHe, moispu3anus, audpakius, wuHTepdepenuus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ikana 3JI€KTPOMAarHUTHBIX BOJH. [IpuMeHeHne 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHuUIBI paguoCcBs3u U TeneBuaeHus. Paauonokamnusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CpeIbl.



TexHu4eckue yCcTpoucTBa M NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIULIMHE, pajap, PajHONpPUEMHUK, TEJIEBU3O0D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habntonenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHny v AMPpakiui MEXaHUYECKUX BOJIH.

3BYKOBO pe30HaHC.

HaOnronenue cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYJAOM M YacTOTOM
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHUE,
nossipu3anus, nudpakuus, HHTephepeHIrs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonnHeitHoe pacipocTpaHeHHEe CBETa B OJHOPOJIHON Cpeie.
JIyd cBera. ToYeUYHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHune u300pakeHUN B IIIOCKOM
3epKae.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICHHS CBeTa. AOCOJIOTHBIM  TMOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroa MOJHOIO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CroxkHbll cocTaB 6enoro cera. L{ser.

Cobuparoniue M pacceuBarouiye JHH3bL. ToHKas JuH3a. POKYyCHOE pacCTOsSHUE U
onTHYEeCKas cuiia TOHKOW JUH3bL. [locTpoeHne n300paskeHuit B COOMPAIOIINX U PACCEHBAIOIINX
nuH3ax. @opMyiia TOHKOM JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKONU ONTHKH.

BomnoBas ontuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEePPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOI€pPEHTHBIX UICTOUYHUKOB.

Hudpaxkus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHUMYMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIUOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHuYeckue yCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHHE: O4YKH, Jiyma, (oToammapar,
MIPOEKITMOHHBIN arapaT, MUKPOCKOTI, TEJIECKOT, BOJJOKOHHAS ONTHKA, TU(PpaKIIMOHHAS perIETKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpoOCTpaHEHUE, OTPaKEHHWE M MperomiieHue cBeTa. Onruueckue
npuOOopHI.

[TonHOE BHYTpeHHEE oTpakeHHne. MoJiesib CBETOBO/IA.

HccnenoBanue CBOWCTB M300paKCHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6mnronenue natepdepeHIinm cBeTa.

Hab6nronenue nqudpakuuu cBera.

HabGmronenue aucrnepcuu cBera.

[ToyuyeHue cnekTpa ¢ MTOMOUIBIO MPU3MBI.

[Tomyuenue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKY.



HabGnronenue nonspusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol
N3mepenue nmokazaresst IpeioMICHUs CTEKJIA.
HccnenoBanue CBOMCTB M300paKCHUM B JIMH3aX.
HabGnronenue aucnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAIBHONH TEOPUM OTHOCHUTEILHOCTH
['panunbl NPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. [locTynaTel cnenuanibHOM TEOpuHr
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTb MOJYJISl CKOPOCTHM CBETa B BakKyyMe, MPUHLMUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILICHUE JTHHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs MOKOSI.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. ®opmyna [Tnanka cBs3u sHEpruu POTOHA C €r0 YaCTOTOU. DHEPrus U UMITYIIbC
dboToHa.

Otkpeitie u wuccnenoBanne Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKOHBI
doroaddexra. YpasHenune DitHmreitHa 1 porordpdexra. «KpacHas rpanuna» porodddexra.

JlaBnenue cera. OnwiTel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuuyeckue yCTpOHCTBA M MpPaKTUUYECKOE MpPUMEHEHHUE: (OTO3JEeMEHT, (HOTOJATUUK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

Llemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTodPdeKTa.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lnmanerapHas
Mmozenb atoMa. [locrynarer bopa. U3nydenue u nornomieHue (GOTOHOB IpU MEPEXOje aroma ¢
OJIHOTO YPOBHS 3HEPIUM Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

Bonnosble cBolicTBa yactui. Bonnsl ne bpoiinsa. KopnyckyisspHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3TyYeHHE.

TexHuueckue yCTpOMCTBA MW NPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbI AaHAJIN3
(cmiekTpockoI), 1a3zep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopuens oneiTa Pezepdopna.

OrnpeneneHne JIMHBI BOJHBI Jla3epa.

Habmionenue nuHeuaThIX CIEKTPOB U3ITyUeHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HabGnronenue nuHENYaToro crekrpa.

Tema 3. Amomnoe a0po



DKCHepUMEHTHI, JOKa3bIBAIOIIHNE CI0KHOCTh CTPOCHHUS siApa. OTKPBITHE PAAMOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo omnpeneneHnio cocraBa paanoakTHBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3IyuyeHus. BinsHue panoakTUBHOCTU HA JKUBbIE OPTaHU3MBI.

OTtkpeITHE IPOTOHA M HeHTpoHa. HykionHas mojens siapa ['eiizenbepra—lBanenko. 3apsi
anpa. MaccoBoe uucio sapa. M3oTomnsl.

Anbda-pacnaa. DJIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usiyuenue. 3akoH
paZoaKTUBHOIO pacmaja.

DHeprus CBS3U HYKIJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl sapa.

SAnepusie peakiuu. [lenenue u cuHTe3 A1EP.

Anepuplii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NIEpCHEKTHUBBI SAIEPHOM
HHEPreTUKU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HAOIIOIEHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

@yHaMeHTalIbHbIE B3aUMOIeHCTBUSA. EMUHCTBO (pu3nueckoil KapTUHbBI MUpA.

TexHnyeckue ycTpoHCTBa U IPAKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SICPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BuTUs actpoHomMuH. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAUYECHHE aCTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3aus, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKCHHE.

Conneunas cucrema.

Connue. ConneuyHast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, MX
OCHOBHbBIE XapaKTepUCTHKU. /[narpamMmma «CreKTpalibHbII KJ1acC — CBETUMOCTDY. 3BE3/1bI IIaBHON
MOCNIEI0BATEbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTB» JUIsl  3BE3]  IJIaBHOU
Nocie0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTambl KU3HU 3BE3 L.

Muineunsiit [1yTe — Hamia I'anaktuka. [lonoxenne n nuxxenne Connua B ['anaktuke. Tumnst
rajnakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmionenus HeBOOpPYKEHHBIM TJ1a30M C MCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro nomyniapus U sipKue 3BE31bI.

Habmonenus B Teneckon Jlynsl, miaaner, Mieunoro IlyTu.

O0o0maroniee NOBTOpeHHE

Pone ¢u3uku u acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
ITHUYECKON chepax AesITeIbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU U ACTPOHOMHH B COBPEMEHHOU
Hay4YHON KapTHHE MHpPA, pojib (u3nYeckod Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O



(bU3HYEeCKON KapTHUHE MHpa, MECTO (U3UYECKON KapTHHBI MUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI O PUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce OCYyHIECTBISICTCS C YYETOM
COJICPKATEIBHBIX MEKIPEIMETHBIX CBSI3¢H C KypcaMd MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHbIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHHS:
SIBIICHHE, HAYYHbIH (akt, rumore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
AKCIEPUMEHT, MOJICTUPOBAHHE, MOJICITh, NU3MEPCHUE.

Mamemamuxa: penieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKIHHU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
NPOCKIIMK HAa OCU KOOPJMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,
NPU3HAKH TIOJJO0MS TPEYTOJILHUKOB, OTPEICICHHUE TUIOMIA/IN TUIOCKUX GUTYp ¥ 00BbEMa Tell.

bBuonoeus: snekrpuyeckue IBICHUS B )KUBOM PUpPOe, KojeOaTeIbHbIE TBHKEHUS B )KUBOM
NPUPOJIE, OTITUIECKHUE SIBICHUS B )KUBOW PUPOJE, ICHCTBHE PaIUalliy Ha KUBBIE OPTaHU3MBI.

Xumusi: CTPOCHHE aTOMOB W MOJICKYJ, KPHCTAUIMYECKash CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHMs KPUCTAIUIMYCCKON PEIIETKHU, CIIEKTPAILHBIN aHAIIN3.

l'eoepaghus: marHUTHBIE TIOTIOCA 3€MJIM, 3aJIEKH MArHUTHBIX pya, (POTOChEMKA 3eMHOU
MOBEPXHOCTH, MPEJICKa3aHUE 3eMIIETPSICCHU.

Texnonocus: TUHUM DIIEKTpOIEpeiad, TeHepaTop MEPEeMEHHOTO TOKa, 3JICKTPOJIBUIaTEIb,
UHAYKIMOHHAs TedYb, pajap, paJuoNpUEMHHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBYU-meus,
NPOEKIIMOHHBIN armapar, BOJIOKOHHAs ONITHKA, COJTHEYHas OaTapest.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) IIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yJbTAaThl OCBOEHHs yueOHOro mpenmera «DHu3MKa» TOIDKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
NO3UIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXXIEeHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM  POCCHICKOTO  OOIIecTBa,
pacmMpeHue XU3HEHHOTO OIbITa M OIbITA JIESATEIBHOCTH B IPOIECCE PEaTn3allii OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

C(OPMUPOBAHHOCTh ~TPAXKIAHCKON TO3MIMKM  OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHICKOTO O0IIECTBa;

NPUHATHE TPAAULIMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATENIbHOCTh B HMHTEpEcax TIpa)KIaHCKOTO OOIEeCTBa,
y4acTBOBATh B CaMOYIPABICHUU B 00pa30BaTeIbHON OpraHU3aliy;

YMEHHE B3aWMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO U TPUHUMATh OCO3HAHHBIE PEIICHUs, ODUCHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JCATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy IyIIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHMS

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAs ICTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K Pa3InYHbIM cpepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ GUBMKONH W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oyaymied mpodeccuu u
peann30BBIBATh COOCTBEHHBIC )KU3HEHHbIC TUIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IK0JIOrNY€eCKOT0 BOCTIUTAHMS:

C(OPMUPOBAHHOCTh IKOJOTMYECKOM KYyJBTYPBl, OCO3HAaHHME TJIO0AJIBHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKPY KAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMYMUBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMUECKOW HAMpaBJICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAaHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHUWE IIEHHOCTH HAYYHOM JIeATEILHOCTH, TOTOBHOCTh B IPOIIECCe U3yUeHUs (PU3UKHU
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO ACITSIBPHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE yHHBePCAJIbHbIE yUeOHbIE TeiiCTBUS
Ba3oBbie Jiornueckue JAeiicTBUs:

CaMOCTOSITENILHO (POPMYITMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHC;

OTIPENENIATh 1ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMAaTPUBACMBIX (DU3UUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh IJIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCSI MaTePUATBHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJHATH pPa0OTy B YCIOBHSX pPEATBLHOTO, BHPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

ba3oBbie ucciegoBaTebCKHe 1eHCTBUSA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TOHSITHSIMH W METOAaMu (pu3uvecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHhHOCTH B 00JacTu
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
(U3HYECKOTO COACPKAHUS, TPUMEHEHHIO Pa3JIMIHBIX METOJIOB TIO3HAHHSI,

BJIQJICTh BHJIAMU JICATSIIBHOCTH 10 IOJTYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIPETAIIHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3INYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3IaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH;

BBISBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3ajJady, BBIJIBUTATH
TUIIOTE3Y €€ pelIeHus, HAXOIUTh apTYMEHTBI JUTS JJOKa3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHHUsI 3a/1a4H Pe3yIbTaThl, KPUTHUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBHUTH U (pOpMyIIMpOBaTh COOCTBEHHBIC 33]]a9l B 00pa30BATEIBHON NESTEITLHOCTH, B TOM
qrClie TIPU U3YYCHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT,

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00IaCcTh KU3HEISITEILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJICHU, TIPEJIaraTh OPUTHHAIBHBIE TOIXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBISATH IOHWCK, aHaJlIW3, CHUCTEeMAaTH3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3aJdad C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3HauYeHU HHPOPMALIUH U 1IeJIEBOW ayIUTOPHUH, BEIOUPAst ONTUMAIIBLHYIO (hopMy TpeacTaBIeHUs
U BU3YaIH3aIlIH.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISITH OOIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallMi U CMArYaTh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUN ¢ yu€TOoM OOIIMX MHTEPECOB U
BO3MOYKHOCTEH Ka)KIOr'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHU30BBIBATH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJla U KAXJOTO YYaCTHHKA KOMaH/bl B OOLIUIl pe3ybTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IO3HABATEIbHYIO JEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATH IUIaH PEUIeHHs] Pacu€THBIX M KayeCTBEHHBIX 3ajJad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuupsTh paMK1 y4eOHOTo MpeMETa Ha OCHOBE JINYHBIX MPEATOYTEHHUI;
JienaTh OCO3HAHHBIN BBHIOOpP, apryMEHTHPOBATh €ro, Opath Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO 3PYAUIIMH B 00J1aCTH (PU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SJMOIHOHAJIBLHBIH HHTEICKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHU;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3€ PE3YIbTAaTOB ACSATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mporecce JOCTHKEHMS TMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MTPOTPAMMBI IO (DU3HKE ISt
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4arolUXCs COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOU SMOIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHHUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OIMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTMIKEHMIO LEJIU MU YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE ApYTHX,
YUUTBHIBATh €T0 NP OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTh BBICTPAWBAaTh OTHOIICHUS C JPYTHMMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 11 kJacce npeaMeTHbIE Pe3yJbTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHUPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B NMPaKTUYECKOU
JEeSTeIbHOCTH JIFOJIEH, IETIOCTHOCTh U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

YUUTBIBaTh TPAHHIBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJeNeil: TOYeyHbIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEYHBIN HCTOUHHUK CBETA, siIEpHAsi MOJIEb aTOMA, HyKJIOHHAs
MO/JIeIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUEcKUX 3a1ay;

pacnio3HaBaTh (uU3MUECKHE SBICHUS (TIPOIECCH) W OOBSICHATh WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKM: DJIEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKIMS, JEWCTBUE MAarHUTHOTO IOJIE Ha MPOBOJHUK C TOKOM U JIBIXKYIIMHCSA 3apsij,
9JIEKTPOMAarHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PAaCIPOCTPAHEHUE CBETA, OTPAKEHHE,
npejgomieHue, wuHTepdepeHus, Iudpakuus W TOJSApU3alUs CBETa, JAUCIEPCUS CBeTa,
dorornekrpudeckuii d3pdekt (poroaddexr), CBeToBOE NaBlIeHNE, BOSHUKHOBEHHE JIMHEHIATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAS U MCKYCCTBEHHAs PalNOaKTUBHOCTD;

ONKCBIBATh M3Y4YECHHBIE CBOMCTBA BEILECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
IIEKTPUYECKYIO NTPOBOAUMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3Yysl (U3MYECKHUE BEIUYMHBL: JJIEKTPUUYECKHM 3apsii, cuja TOKa, OSIEKTPUYECKOe



HaIPsDKEHUE, DJIEKTPUYECKOE COITPOTUBIICHUE, PA3HOCTh MOTCHIMAIIOB, dJICKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYyIIK{, SHEPTHs AJIEKTPHUYECKOrO0 M MAarHUTHOTO TOJEW, MEepHOi M 4YacToTa KoyieOaHui B
K0JIeOaTeNbHOM KOHTYpE, 3apsil U CUjla TOKa B IPOLIECCe TApPMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWJAa JIMH3bI, IPU ONMCAHUU IPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO003HAUYEHUS W EIMHMIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BeTUUUHAMH,

ONUCBHIBATh M3YYCHHbIE KBAHTOBBIE SIBJIECHUS W IPOLECCHI, HUCHONb3Yysd (QU3NUYECKUE
BEJIMYMHBI: CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTAa CBETa, DHEPIUs U
uMIyibc (OTOHA, TEPHOJ IMOJypaclaga, IHEPrus CBSI3M AaTOMHBIX sEp, HpPU OMUCAHUU
IPABWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI MCIOJIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€IMHUIIbI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE IAHHYIO (DPU3MUYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISITH 3HaYeHUE (PU3MUECKON BEIIUYHMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MuecKhe 3aKOHBI U
OpUHLUMIIBL 3akoH OMa, 3aKOHBI IIOCJEAOBAaTENIbHOIO U  MAPALIEIBHOIO COEIMHEHUS
IIPOBOJAHMKOB, 3aKkoH JDkoyns—JIeHna, 3akoH 9JIEKTPOMarHUTHOM MHAYKLUH, 3aKOH
IPSIMOJIMHEMHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IIPEJIOMJICHUS
CBeTa, ypaBHEHHE DifHIITeHA 17151 hoTod(h(ekTa, 3aKOH COXpaHEHHUS YHEPTUH, 3aKOH COXPAHECHUS
MMITYJIbCA, 3aKOH COXPAHEHMS JIIEKTPUYECKOrO 3apsja, 3aKOH COXPAaHEHMsS MacCOBOIO 4uCIa,
nocrynarel bopa, 3akOH paguOAaKTMBHOIO pacmazna, IpH OSTOM pa3iuydarb CIOBECHYIO
(GOopMyIMpPOBKY 3aKOHa, €ro MaTeMaTH4eCKOe BbIpaXEHHWE M YyCJIOBHsA (TpaHUIbl, 00JACTH)
IIPUMEHUMOCTH;

ONpENEATh HANPABICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IIOJISI IIPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH M OIMCHIBATh H300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJloM, TOHKOH JIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIECOBAHUIO (PU3UYECKUX SIBJICHUM M IPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHIl: TMpu 3TOM  (QOpMyIUpOBaTh
npobaeMy/3afauy ¥ rMIoTe3y y4eOHOro 3KCIepuMeHTa, COOUpaTh yCTaHOBKY U3 PEJIOKEHHOTO
000py10BaHUs, MPOBOAUTH OIBIT U POPMYJIUPOBATH BHIBOJIBI;

OCYHIECTBIISATh MPSAMbIE U KOCBEHHBbIE H3MEpPEHMs] (DU3MUECKUX BEJIMYMH, HPU ITOM
BbIOMpaTh ONTUMANbHBI CHOCO0 H3MEpEeHUss M HCMOJIb30BaTh HM3BECTHBIE METOIbI OIEHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BEIMUYMH C UCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IIpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYEHHON 3aBUCHUMOCTHU
¢busznyecKkux BEIWYMH B BHAE TaOnull U TpapuKoB, JAeNaTh BBIBOABI IO pe3ysbTaTaM
UCCJIEI0BAHNS,;

coOuoiaTh MpaBuia 0€30MacHOro TpyJAa MpU TNPOBEICHUM HUCCIENIOBaHMM B paMKax
y4eOHOrO0 SKCIIEpUMEHTA, Y4eOHO-MCCIENOBATENbCKOM M TMPOEKTHOW JESATeNbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOTO 000PYJOBAHMUS;

pemiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIIONb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337ayll BHIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKHE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMBbIE Ui €€ pEeLIeHHUS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEATIbHOCTD MOJIyYEHHOTO 3HaUeHUs! (PU3MUECKON BEINUHHBI,

pelarb KayeCTBEHHBIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIMPOTHUBOPEYUBYIO LIENOYKY
paccy’XIeHHU C OOPO Ha N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHUS;



MCIIOJIb30BATh MPH PEIICHNHU YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMAIIHOHHBIE TEXHOJIOTUN
JUI TIOWCKA, CTPYKTYpUPOBAHHS, HWHTEPIPETAMUd M MPEICTaBICHHUS Yy4eOHOM W HaydHO-
HOIYJIIPHOI MH(POPMAITUH, TOJTyYeHHON U3 Pa3JINYHbIX HCTOYHUKOB, KDUTUYECKH aHAIU3UPOBAThH
MoJTy4aeMyro HH(POPMAIHIO;

OOBSACHATH IPUHLIUIIBI IHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOICTB, pa3inydarh
yCIIOBHS UX 0€30MacCHOT0 MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HAyKH, B 00bSICHEHHE IIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUI;

MCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€301acHOCTH MpU O0pAIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Ui COXPAHEHUS
3/10pOBbs U COOIIOAEHUSI HOPM KOJIOTMUECKOT0 TIOBEIEHUS B OKPY>KAIOILIEH Cpelie;

paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TPYNIObl, PpAlMOHAJIBHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHne paccMaTpUBAaEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢pposbIe
Ne n/m P Konrposbnbie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
MarnuTtHoe noje. IeKTpoMarHuTHast bubnuorexa [JOK
11 11 1 2
UHIYKLUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4eCcKHUe U AIEKTPOMAarHuTHBIE 9 1 bubnuorexa [JOK
' KosIeOaHusI https://m.edsoo.ru/7f41c97c
MexaHu4eCcKHe U JIEKTPOMAarHuTHBIE bubnuotexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 0] 10 3
fra https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorexa [JOK

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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 E;ISSH/I;I;T:;;(L)IrOu/I; £41c97¢
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngSHE;T:;aOSS/I; £41c97¢
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KonuyecTBo yacoB JMara DJIeKTpPOHHbIe HU(pPOBbIE
Ne i/m | Tema ypoka Beero Konrtpoabnbie  Ilpakruyeckue A— oOpa3oBaTejibHbIE
padoTbI padoThbI pecypcnl
[TocTosiHHBIE MATHUTBI U KX
1 B3auMoO/iecTBUE. MarHUTHOE MoJIE. 1 bubnuorexa [IOK
BekTop MarHuTHOM MHIYKIWH. JIMHHK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHAYKIIMH
MarauTHoO€e noJie MPOBOIHUKA C
2 TokoM. OnbIT Dpcrena. 1 bu6nmorexa LIOK
B3aumoeiicTBre POBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ ToKOM. Cuita Amrmepa.
3 H12)160p§TopHaﬂ paborta «I/Iccnenol;aHHe 1 1 bubmorexa LIOK
N https://m.edsoo.ru/ff0c9ac0
JIEUCTBUS MOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM»
eliCTBHME MarHUTHOTO TTOJIS Ha
4 I[I[BI/I)KyH_Iy'IOCH 3apsHKEHHYIO YacTHUILy. 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cunsl Jlopenna
5 DnekTpoMarHuTHast HHAYKIus. [ToTok 1
BEKTOpa MarHUTHON MHIYKIIMH.
OJ1C unayKImu. 3aKoH
6 AJIEKTPOMArHUTHOW WHYKITAN 1
®Papanes
JIabopartopHas pabota «McciaenoBanu
7 $IBJ'I6601fI/ISI (;JP;eKTIE)OSSFHHTHf);I o ) 1 1 bubmmorexa TTOK
https://m.edsoo.ru/ff0cal50
WHTYKITUW



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

10

NuaykTuBHOCTS. fBIEHUE
camouHaykuuu. IIC caMOUMHIYKIIHH.
DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMArHMTHOE 10JIE

TexHuueckue yCcTpomcTBa 1 UX
MIPUMEHEHHUE: MOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, FJIEKTPOABUTaATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TeYb

O6o6maromuii ypok «MarautHoe
noJie. DIeKTPOMAarHUTHAST MHITYKIIHSD)

[EEN

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmuoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KonTtponpsHas pabora o Teme
«MarsauTHoe 1oIe.
3HCKTpOMaFHHTHa$[ HHIAYKOUS»

bubmuoreka [{OK
https://m.edsoo.ru/ff0cad58

12

13

CB0OOIHBIC MEXaHUYCCKUE
KosieOanus. 'apMoHnYecKue
KoyieOaHus. Y paBHEHUE
FapMOHUYECKHUX KOJICOaHUI.
[IpeBpaiiieHre YHEPTUA

JlaboparopHas pabota «MccrnenoBanue
3aBUCHMOCTH TIEPHOJ1a MAJTBIX
Kosie0aHul Tpy3a Ha HUTH OT JJTUHBI
HUTHU U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
U/ieabHOM K0J1e0aTeIbHOM KOHTYpE.
AHaJorus Mexxy MEXaHM4eCKHUMHU U
3JIEKTPOMAarHUTHBIMU KOJIe0aHUsIMU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHMs SHEPTUU B HJICATbHOM
K0J1e0aTEeIbHOM KOHTYpE

bubmuoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBienue 0 3aTyXarmux
KosieOaHusX. BoiHyX/1eHHbIE

but6mmorekxa [IOK
https://m.edsoo.ru/ffOchb86



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

Mexaunyeckue konedanus. Pesonanc.
BbIHY X I€HHBIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHus

17

[lepemennslii Tok. CUHYCOUaIbHBIN
MepEeMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JICUCTBYIOIIIEE 3HAYECHHUE CUIIbI TOKA U
HaIpsKEHUs

bubnmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IponsBoxacTso,
nepezaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

19

20

VYCTpoUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIEKTPUYECKOrO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, JTMHUI
3JeKTponepesad

DKOJIOrHYecKre pUCKU pu
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynbTrypa ncnonb3zoBanus
JJIEKTPO’HEPIUH B ITOBCEIHEBHOMN
KHU3HH

bubmuoreka [{OK
https://m.edsoo.ru/ff0cc324

21

22

MexaHn4yecKkue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxopocts
pacnpocTpaHeHus U IJIMHA BOJIHBI.
[TonepeuHble U IPOJOJIbHBIE BOJIHbI

3Byk. CKOpocCTb 3ByKa. I poMKOCTB
3ByKa. BeicoTa ToHa. TemOp 3ByKa

bubmuoreka [{OK
https://m.edsoo.ru/ffOccab4

bubnuoreka [{OK
https://m.edsoo.ru/ffOcccOc

23

DIIEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA U cKOpoCTh. [Ikaia
3JIEKTPOMAarHUTHBIX BOJIH

bubmuoreka [{OK
https://m.edsoo.ru/ffOccfeQ

24

[IpuHIUIIBI paIOCBA3U U
TeneBuaeHus. Pazsurue cpencts
cBs3U. Pagnonokamus



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonTponpHas padora «Konebanus u

bubnunoreka LIOK

25 BOJIHBI» https://m.edsoo.ru/ff0cc6f8
26 cers omoposot cpexe. Toseanii ubmotexa LIOK
' https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
| Copemme cers S g B LOK
' https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKajie
IIpenomnenue ceera. [lonHoe
28 BHYTpeHHee oTpakeHue. [Ipenenbublit Bbu6moteka [JOK
yroJI MOJHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHHUs
29 JlabopaTtopHas pabota «M3mepenue bubmmoreka [JOK
1oKa3aress MPEIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
uH3bI. 11 HUE U JKEHUH B
30 ;JIIHH;G. CDOCE)(I:VIT}II)J?: TOEK(?I;?II;IaHSiI. bubmmorexa HOK
https://m.edsoo.ru/ffOcddle
YBennueHue JIMH3bI
31 JlabopaTtopHast pabota «HMcciaenoBanue
CBOWCTB M300paXeHUH B IMH3AX»
Hucnepcus ceera. CioxXHbIA COCTaB
32 6enoro csera. L{Bet. JJabopaTopHas
pabota «Habmronenue aucnepcun
CBETa»
33 Wurepdepennus creta. Judpaxnus bubmmnoreka HOK
csera. [ludpakunonHas penérka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Monsipu3anus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npuOOPHI U yCTPONCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
36 I'paHnLIBI TPUMEHUMOCTH bu6mmoreka [IOK

KJIaCCUUYECKON MEXaHUKH. HOCTyJ'IaTBI

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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

CIIELUAJIbHON TEOpUU
OTHOCUTEJIBHOCTH

OTHOCHTENHLHOCTD OIHOBPEMCHHOCTH.

37 3ame1JIeHne BpPEMEHH U COKpaIllEHUE bubmorexa LIOK
8 p patl https://m.edsoo.ru/ffOcfa42
JUTUHBI
3 aaotmin, Cons aces ¢ omeprucii Bubmaorexa LIOK
HpL p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUSI TTOKOS
| Eompomane s O B LOK
! p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. opmyina [1nanka. DHeprus bubnnorexa [JOK
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE
bubmuoreka [IOK
4 orospdexra. Onbrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
p | oot Spmae BuGnionss LOK
a : https://m.edsoo.ru/ffod015e
«Kpacnas rpanuna» gorosdppexra
15 Teteness, Xommmaeckos ncicrane Bumaoress LIOK
ACBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiucTsa u
MpPaKTUYECKOe TPUMEHEHHE:
44
dboTorneMeHT, POTONATUHK,
CoJIHEUHas OaTapesi, CBETOIUO/
45 Pemenne 3aga4 1mo Teme «9IEMEHTBI but6mmoreka [IOK
KBAHTOBOU OITHKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITEI Bubsmorexa [IOK
46 Pesepdopna no paccessHUIO 0-4aCTHUIL.

[ImanerapHasi MOJENb aTOMA

https://m.edsoo.ru/ff0d091a



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
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

48

[Tocrynare! bopa. U3nyuyenue u
norjouieHre (poToOHOB MpHU Mepexoie
aTOMa C OJJTHOTO YPOBHS SHEPrUH Ha
JIpyroi. Buabl cnekTpoB

BonHoBEIe cBoOiicTBa yacTuil. BOJIHEI
ne bpoia. KopnyckyasipHO-BOITHOBOM
nyaim3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTyYCHHE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0ca8

49

OTKpbITHE PATHOAKTUBHOCTU. OTBITHI
Pesepdopna mo onpenenenuto cocraBa
PaauOaKTUBHOTO U3TYUEHUS

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

50

51

52

53

CaoticTBa anbda-, 6era-, ramma-
u3yueHus. Brusaue
paI[HOElKTI/IBHOCTI/I Ha JKXUBBIC
OpraHUu3MbI

OTKpbITHE TPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIH OeTa-
pacnan. 'aMMa-uznyuenue

OHeprus CBA3U HYKIOHOB B SIIpE.
SnepHsle peakuuu. S nepHbIN peakTop.
[Tpobnemsbl, MepCHeKTUBHI,
DKOJIOTUYECKHE ACIIEKTHI AIEPHOMN
SHEPIreTUKHU

DneMeHTapHble YacTullbl. OTKphITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pPErucTpaluy 3JIEMEHTAPHBIX YACTHII.
Kpyrisiit cton «@yHaamMeHTanbHble
B3auMoAeHCcTBUSA. ENMHCTBO
(bU3UIECKON KapTHHBI MUPAY

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38

54

KonTponbnas pabota "KBanroBas
buzuka"

but6mmorekxa [IOK
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
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0afa

55

56

OTansl PasBUTHUA aCTPOHOMUU.
[IpukinagHoe 1 MUPOBO33PEHUECKOE
3HAYEHUE ACTPOHOMHHU. Bujt 3BE30HOTO
Heba. Co3Be3ausi, spKue 3BE3bl,
IIJIaHCTHhI, UX BUIUMOC ABUKCHUC.
Conneynas cucrema

Counune. ConHeuHast akTUBHOCTD.
Wcrounuk sneprun CosHua 1 3BE311

57

58

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJITABHOM
MOCJIeI0BAaTEIbHOCTH. BHYyTpeHHEee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEICTABJICHUS O IPOUCXOKICHUH U
sBomonu CoJHIIa U 3BE3]

Mineunsiii [1yTe — Haia ['anaktuka.
[Tonoxenue u aBmxenue ConHua B
lNanaktuke. I'amaktuku. YEpHbIE NBIPHI
B sAJIpax raJlaKTUK

59

Bcenennas. Pas0Oeranue rajakTHk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyuenue.
MertaranakTuka

60

Hepemmennsie nmpobsieMbl aCTpPOHOMUHU

61

62

63

KontponbHas padoTa «51eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

O6o6maromuit ypox. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COLUAIIBHON U
ATUYECKOH chepax eaTeTbHOCTH
YeJioBeKa

O6o6marmuii ypok. Pons u Mmecto
(U3UKY U aCTPOHOMUHU B COBPEMEHHOMN
HAyYHOW KapTHUHE MHUpa




64

65

O6o6maromuii ypox. Ponb
buznIecKoi Teopuu B HOPMUPOBAHUH
NpeCTaBICHUN 0 (HU3NIECKOI
KapTUHE MHpa

O6o6matomuii ypok. Mecto
¢du3uveckoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX PEJCTABICHUN O PUPOC

66

67

68

PesepBHBIi ypok. MarautHoe 1nose.
ONEKTPOMAarHuTHAsE UHAYKIHS

PesepBHblil ypok. Ontuka. OCHOBBI
CIIELUAJILHON TEOpUHU
OTHOCHUTEJIbHOCTH

Pesepnblit ypok. KBantoBas ¢uzuka.
DNeMEeHTbl aCTPOHOMUU U
acTpou3uku

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

O 01N DN W T —

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

e @usuka : 11-# kiacc : 6a30BbIN U yrTyOnEHHBINA YpoBHU : yueOHUK / I'. SI. Mskumies, b.
b. byxoBues, B. M. Uapyrus ; moa pen. H. A. [lapdenTtbeBoii. - 12-¢ uzn., crep. - Mocksa :
[Ipoceemenue, 2024. - 432 c.

o (CoOopnuk 3ama4d o pmsuke: 10-11 xmacesr / O.U. I'pomuea — M. Dx3amen, 2022. — 208c.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

e Caypos, I0.A. ®uszuka. 11 knacc. ba3osblil 1 yriyonénnsiii yposuu. Kitaccuueckuit
kypc. [Toypounsie pa3pabotku k yueOnuky I'. 1. Mskumesa, b. b. ByxoBuesa, B. M.
Yapyruna. - Mocksa : [Ipocsemenune, 2022

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

. Ennnas KOJUIEKIIUSA 1 (ppoBbIX o0pa3oBaTeIbHBIX pecypcos.
ttp://schoolcollection.edu.ru/catalog/

. denepanbHbIil EHTP UHPOPMAIIMOHHO-00pa30oBaTeIbHBIX pecypcos. http://www.fcior.edu.ru/
. Uurepner ypok. http://interneturok.ru/ru/school/physics/

. I'azera «1 centsiOpsi» Marepuaisl o ¢usuke. http://archive.lseptember.ru/fiz

. Aanmanuu gusnueckux o0bekToB. http://physics.nad.ru/

. Kusas pusuka: odyuaromias mporpamma. http://www.int-edu.ru/soft/fiz.html

. ®uzuka.ru. http://www.fizika.ru/

. ®usmka: koutekIus onerToB. http://experiment.edu.ru/

. ITopran LIOP "Mos mkona. @usuka" https://lesson.academy-content.myschool.edu.ru/03/10
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