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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usmke 6a30BOTO YpOBHS HAa YpOBHE CpEIHEro oOIIero oOpa3oBaHHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @®I'OC COO, a Takke c yd€Tom
¢benepanpHOl pabouell MporpaMMbl BOCIIUTAaHHMS ¥ KOHILEMIMHM TPENOJaBaHus Y4eOHOTO
npeamera «®Puszuka» B oOpazoBaTeNbHBIX opranu3auusx Poccuiickoit ~ ®Denepanuu,
pealn3yoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

CopnepxaHue mporpaMMbl Mo (DU3HMKE HaIlpaBI€HO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HayyHOM KapTuHBI MHpa oOydaromuxcst 11 kimaccoB mpu oOyueHUM uUX (pusmke Ha 06a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpedoBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yiapraTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3eM (U3MKKM C €CTEeCTBEHHO-HAayYHbIMU Yy4eOHbIMU mpenmeramu. B Heil ompenensiorcs
OCHOBHbIE 1I€IM U3ydeHUs (U3UKH Ha YPOBHE CpeJHEro oouiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO roJiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay no rogam oOydeHusl.

dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIBI, BBICTYIAs B KAY€CTBE Y4€OHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYHIECTBEHHBI BKJIAJ B CHCTEMY 3HAHUI 00 OKpYXKarolleM MUpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOpa3YIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouosoruedt, gusnyeckoil reorpadueit u actpoHoMuen. Vcnonb3oBaHuEe W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW OMpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBAMU U ApYyrux. M3yuenue ¢Gpu3nku BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00y4aromuxcs, B GopMUpoOBaHHE YMEHUI
MPUMEHSITh HAYYHBIM METOJ MO3HAHUS TIPU BHIMIOJHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUIA.

B ocHoBy Kkypca (pusuku sl ypoBHA cpefHero oliiero oOpa3oBaHus MOJIOKEH Pl UIEH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €F0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3HKU 00beAUHEH BOKPYT
¢usnueckux Teopuil. Benymmum B Kypce sBuserca (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npeanosaraeT UCHOJIb30BAHUE TYMaHUTApHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MpoOIeMaMHu.



Hoes npuknaonoi nanpasnennocmu. Kype GU3MKH Mpeanoaaraet 3HakOMCTBO C ITHPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX ITPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sronocuzayuu peanusyercs IOCPEICTBOM BBEJIEHHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIIEHHBIX 3KOJOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXKe 00CYKACHUS Mpo0IeM panoOHAIHLHOTO PUPOIOTIONH30BAHUS H
9KOJIOTMYECKOM 0€3011acHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (U3UKM Ha ypOBHE CpeIHero oO0Imero oOpa3oBaHUS
ABIISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYypE MOCTPOCHHS
¢u3nveckoil TeopuH, poJii (PYHIAMEHTAIBHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O IPUPOJIE, TPaHULAX MPUMEHUMOCTH TEOPHi, JUIsl ONHUCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucreMHO-1eTeIbHOCTHBIN MOJX0/ B Kypce (PU3MKU peaau3yeTcs MPexJie BCEro 3a CUET
OpraHM3aliK 3KCIEPUMEHTAIbHON JesATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsS Kypca
(U3MKM — 3TO HCIMOJIB30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
a00paTOpPHBIX PabOT, KOTOphIE B TporpaMme Mo Qusnke oOBEAUHEHBI B OOUIMN CIUCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BrineneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJMMBIX JUIl KOHTPOJIE M OLIEHKH, OCYIIECTBIISIETCS yJaCTHHKaMH 00pa30BaTEIbHOTO
rpolecca UCX0/i1 U3 0COOCHHOCTEH MIIaHMPOBaHMS U OCHalleHus kaOuHeTta Qusuku. [Ipu 3Tom
obOecrieunBaeTcsi OBJIaJieHHE OOy4YalOUIMMUCS YMEHHSIMH MPOBOAUTH KOCBEHHBIE H3MEpEHUs,
UCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3MYECKHX BEJIMYMH U IOCTAHOBKY OIBITOB IO TMPOBEpKE
MPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHME yAenseTcsl peUIeHUI0 PacyETHBIX M KaueCTBEHHbIX 3aj1ad. [Ipu stom
JUIS pacyETHBIX 3aJ1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO 33JaHHOM (PU3MUECKON MOJENbIO,
MO3BOJISIIOIIME TPUMEHSATh H3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszzena
Kypca, TaK U UHTErpupys 3HaHUS U3 Pa3HbIX pa3aeioB. J[Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIIAIOTCA 3aJaHUsl Ha OOBSCHEHHWE TNPOTEKaHHWs (PU3UUYECKUX SBICHUM U TIPOIECCOB B
OKpY)Karollel >KU3HH, TpeOyrouue BblOOpa (u3Mueckoi MoJenu Ijs CUTyalluu TNPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MarepuaabHO-TEXHUYECKOMY
obOecnieueHn0 yuyeOHOro rmpolecca 0a30BbIH YpOBEHb Kypca (DM3MKH Ha YpPOBHE CPEIHEro
oOuiero o06pa3oBaHus JOJKEH HM3Y4aTbCs B YCIOBUSX MPEIMETHOrO KaOuHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKHN 10DKHO OBITH He0OX0uMOe J1abopaTopHoe 000pyIOBaHUE /ISl BBIOJIHEHUS YKa3aHHBIX
B IporpamMMe Mo (GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT H JAEMOHCTPalMOHHOE
obopynoBaHue.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C MPUHIMIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00ecredyrBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B MpPOrpamMme Mo
¢bu3MKe KIIOYEBBIX JEMOHCTpAlUN U1 HCCIENOBAaHHUS HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTANbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIaGopaTtopHOoe 00OpyAOBaHHE Al YIEHHYECKHX IMPAKTUYECKHX paboT (Gopmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreumBaeTcs B pacyére OJHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTudyeckue KOMIUIEKTHI J1IaDOpaTOpHOTO OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHBl Ha KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTENBHBIX CUCTEM B BUJIE IIU(POBBIX JIAOOpATOPHUIL.

OCHOBHBIMU IIENISIMH U3Yy4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:



¢dbopmMupoBaHHEe HMHTEpeca M CTPEMIJICHUS OOydYaloOIMXCs K HAyYHOMY H3YUCHHIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAaydyHOM MeEToJe TMO3HaHuA U (opMupoBaHHe
HCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOLIUM SIBIICHUSIM;

(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4deHHsS OCHOB CTPOCHUS
MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;

(dbopMupoBaHHE YMEHHI OOBSCHITH SABJICHHUS C UCIIOJIb30BaHNEM (DU3NUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTEeIbCTB;

(dbopMupoBaHHE MPEICTABICHUNA O PO (DU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHH.

JlocTibkeHre 3TUX Ienel oOecreurBaeTcsi pPelIeHHeM CIEAYIOIUX 3a/1a4 B Tpolecce
M3y4YeHUs Kypca (PU3UKU HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

MpHOOpEeTEeHNE CUCTEMBI 3HAHUM 00 OOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUAX, BKIIOYAs MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, SIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKY;

(¢bopMHupoBaHHE YMEHUH TPUMEHATh TEOPETUYECKUE 3HaHHUS JUIsl OOBSICHEHUS
¢u3znueckux SBICHUM B TpUpPOJE W JUIA NPUHATHS NPAKTUYECKUX pEUIeHUH B
MMOBCETHEBHOM KM3HU,

OCBOEHHE CIOCOOOB pElIeHUs pPAa3IMYHBbIX 3aJad C SIBHO 3aJaHHOM (du3nueckoit
MOJIENbIO, 3a/ad, MOJPa3yMEBAIOLIUX CaMOCTOSITEIbHOE CO3JaHHE (PU3HUECKON
MOJEII, aICKBATHOM YCIIOBHSM 3a/1a4H;

MOHUMaHUE (PU3MYECKUX OCHOB W NPUHIUIOB JEHCTBUS TEXHUUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaZICHUE METOJAMH CaMOCTOSITENIbHOIO IJIAHUPOBAHUS WM MPOBENEHUs (PU3NYECKUX
SKCIEPUMEHTOB, aHalIW3a M  UHTepHpeTalMu  WHPOpMALUHU,  ONpeAeTeHUs
JOCTOBEPHOCTH MOIYYEHHOTO PE3YNIbTATa;

CO3JaHME YCIOBHUH Ul Pa3BUTUS YMEHUHN MPOEKTHO-UCCIEN0BATEIbCKOM, TBOPYECKOU
JESITEIbHOCTH.

Ha wmsydyenue ¢usmku (6a30BbIi YpOBEHb) HAa YpOBHE CpeAaHEro oOmiero oOpa3oBaHHS
oTBoauTcs B 11 kimacce — 68 4acoB (2 yaca B HEJEINIO).



COJAEPKAHUE OBYYEHUA
11 KJIACC

Pasnen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA

[TocrostHHbIE MarHuThl. B3anmoaeicTBHE MOCTOSAHHBIX MarHUTOB. MarHutHoe mose. Bekrop
MAarHuTHOM MHAYKIMHU. [I[puHIMI Cynepno3uiMy MarHUTHBIX MOJIe. JIMHUM MarHUTHOM MHIYKLIHAH.
KapTuna nuHMi1 MAarHUTHOM MHIYKLIIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHoe mojie TPOBOAHMKA ¢ TokoM. KapTuHa NWHUNM WHIYKIIMM MAarHUTHOTO TOJIS
JUITMHHOTO TIPSIMOTO MPOBOJHHMKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJIHMKA, KATYIIKA C TOKOM. OTBIT
Opcrena. BzanMopeiicTBue NpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBlICHUE.

Cuna JlopeHniia, e€ Moaylib U HampaBlieHHe. [[BikeHre 3apsKEHHOW YaCTUIIBI B OJTHOPOTHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue DNEKTPOMArHUTHOM MHAYKOMHM. IIOTOK BEKTOpa MarHUTHOM  MHAYKLHH.
DNEeKTPOABUKYIAS CUJIA UHIAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIH Dapases.

BuxpeBoe nanekTpudeckoe TmoJie. IJIEKTPOABIDKYIIAs CHJIAa HMHAYKIIMA B TIPOBOJHHUKE,
JBIDKYIIEMCSI TIOCTYNATEIHHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTG. fIBIEHNE CAMOMHAYKIMA. DIEKTPOABIKYIIAS CHUJIa CAMOWHTYKIUH.

DHeprusi MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHWE: TOCTOSHHBIE MAarHWTHI,
3JIEKTPOMArHMTBHI, 3JIEKTPOJBUTATENb, YCKOPUTEN AIEMEHTAPHBIX YACTHL, UHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIA.

B3aunmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuia Amrepa.

HetictBue cuiibl JIopeHila Ha HOHBI SJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHOM UHIYKIIVH.

[IpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOABMKYIIEH CHJIbI MHIYKUHUHU OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

UccnenoBanue AeicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnepoBanue siBIEHUS 3I€KTPOMArHUTHOM UHIYKIINH.

Pazgen 5. Kosieoanusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHmsle Kojaedanus

Konebarenbnast cuctema. CBoOojaHble MexaHuueckue Kkoyiebanus. [‘apMoHHMuUeckue
konebanus. Ilepwon, wyacrora, ammautyga u Qaza konebaHuwil. [IpyKUHHBIH MasTHUK.



MaremaTHueCKHil MasTHUK. YpaBHEHHE rapMOHUYECKUX Koyiebanuil. [IpeBparenne sHepruu npu
TrapMOHUYECKHX KOJICOaHUSIX.

KoneGarenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B UACATHHOM
Koe0aTeIbHOM  KOHTYpe. AHAQJIOTHUA MEXIy MEXaHMUYEeCKUMH U 3JICKTPOMArHUTHBIMU
konebanusamu. @opmyna Tomcona. 3akoH COXpaHEHHsI SHEPrUM B HJCAILHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBnenune o 3aryxarolmux KosieOaHUSAX. BBIHY)XJI€HHblE MEXaHHYECKHE KOJICOAHHUS.
Pe3onanc. BeiHyx/1eHHBIC JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CHUHycOMIANbHBIA MEpEMEHHbIH TOK. MOIIHOCTh NMEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IlpousBoactBo, mepemada W MOTPEOJICHHUE DIEKTPUUYECKONH DHEPrUH.
OKOJIOTUYECKME pPUCKM TpU TPOU3BOACTBE d3JeKTposHepruu. KynbTypa uUcCHOIb30BaHUS
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHnueckue yCTpoHWCTBa U MPAKTUYECKOE PUMEHEHHUE: NIEKTPUIECKUN 3BOHOK, FEHEPATOP
MIEPEMEHHOT0 TOKa, IMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapameTpoB KojebaTenbHONW cucTeMbl (IPYKUHHBIA HIIM MaTeMaTU4YecKUil
MasITHUK).

HaGnronenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue cBOMCTB BBIHYK/IEHHBIX KOJeOaHUH.

HaGnronenue pezonanca.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusl.

OcumsuiorpaMMbl  (3aBUCHMOCTM ~ CHJIBI  TOKA UM HAalpsOKeHHUs OT BpPEMEHH) JUis
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHanc mpu mocienoBaTenbHOM COCIUHEHUHM PE3UCTOpPA, KaTyHIKM WHAYKTUBHOCTH H
KOHJICHCATOPA.

Monens JIMHUY 3IIEKTPONIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH IIEPUOJIa MaJIbIX KOJ€OaHUI Ipy3a HA HUTHU OT JJIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue IepeMEHHOIO TOKa B LENM U3 IOCICIOBAaTENbHO  COCOUHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60Hbl

MexaHnyeckue BOJIHBI, yciaoBHs pacupocrpanenus. Ilepuon. CkopocTs pacnpocTpaHeHus U
JnuHa BosHbL. lonepeunslie U npojosbHble BoJaHBL. MHTepdepenus u auppakuus MeXaHu4ecKHX
BOJIH.

3ByK. CkopocTb 3ByKa. [’ poMkocTh 3Byka. BeicoTa ToHa. Tem0p 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBIL. YCJIOBHUS M3JIy4E€HHs JJIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTanus BektopoB E, B, V B anexTtpomaruutHo# BosiHe. CBONCTBA JIEKTPOMArHUTHBIX BOJIH:
OTpak€HHe,  MpeJoMJIeHue,  noysgpuzauus,  audpaxuus,  uHTeppepeHius.  CKopocTb
JIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpoMarHuTHHIX BOJIH. [IprMeHeHNe 2IeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIBI paguoOCBsI3U U TeNeBUACHUA. Pagnonokanms.

ONEKTPOMAarHUTHOE 3arpsI3HEHNE OKPY/KAIOLIEH CPEIbI.



TexHuueckue ycTpoilcTBa M IPAKTUYECKOE IPUMEHEHHME: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yIABTPa3BYKOBasi JWAarHOCTUKA B TEXHUKE U MEAMLMHE, pajap, pPaJuONpUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacrpoCTpaHEHUE NOMIEPEYHBIX U MTPOIOIBHBIX BOJIH.

KonebGuomieecst Teno Kak HICTOYHHUK 3BYKA.

Habnronenue oTpakeHUs U PEIOMIICHUS MEXaHHYECKUX BOJIH.

Habnronenue narepdepeHnnu u qudpakiini MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOW U 9aCTOTON KOJICOaHMIA.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHE, MPEIOMIICHHE, MOJsIpU3alus,
TU(pakuusi, UHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsmonuHeliHoe pacnpocTpaHEHHE CBETa B OJIHOPOJHOM cpee.
JIyud cBeta. ToueUHBIN ICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbl OTpakeHMsl cBera. llocTpoeHue wH300pakeHUIl B IJIOCKOM
3epKaje.

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb MPEIOMIICHHUS.
[TonHoe BHyTpeHHEe oTpaxkeHune. [IpenenpHbIil yroJl MOJIHOrO BHYTPEHHETO OTPaKEHMUS.

Hucnepcus cseta. CioxkHblil coctaB 6enoro cera. L[Ber.

Cobuparomue u paccenBaronue JuH3bl. ToHkas muH3a. @OKYCHOE pacCTOSIHUE U ONTHYECKas
cwiia TOHKOM nuH3bl. [locTpoeHue wn300paxkeHWil B COOMPAIOMIMX M PAaCCEUBAIOLIUX JIMH3AX.
dopmysia TOHKOH JUH3BL. Y BEJIMYEHHUE, TABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. Matepdepenius ceera. KorepeHTHbIE HCTOYHHUKHU. Y CJIOBHS HAOIIOACHUS
MaKCUMYMOB U MUHUMYMOB B MHTE€PHEPEHLUUOHHOW KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. udpakuronHas pemérka. Y cioBue HaOMIOCHHUS IJIaBHBIX MAaKCUMYMOB
MIpH MaJICHU MOHOXPOMAaTHYECKOTIO CBETa Ha TU(PAKIIMOHHYIO PEUIETKY.

[lonspuzanus ceera.

Texuuueckre yCTpOHCTBAa W TPAaKTHYECKOE MPUMEHEHHE: O4YKH, Jyna, ¢oToarmnapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHUKA, AU(PpPAaKIUOHHAS pEIIETKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpssMonMHENHOE paclpoCTpaHEHUE, OTpPAXKEHUE M IperomiieHne cBera. Onrtuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens CBeToBO 1.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Monenu MUKpOCKOna, TEIECKOTIA.

Habnronenue unrepdepeHnnu caera.

HaGnronenue nudpakuuu ceera.

HaGnronenue nucnepcuu ceeTta.

Ilonyuenue ciekTpa ¢ HOMOIIBIO PU3MBI.

[TomydyeHue crnekTpa ¢ HOMOILBIO AU(PPAKIIMOHHON PEHIETKH.

HabGnronenue nossipu3aiiy cBeTa.



Yuenuueckuii sxcnepumenm, rabopamopnvlie pabomul
N3mepenue nokaszaTelis IpeJIOMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3AX.
Habmonenue nucniepcun cBera.

Pasjnen 6. OcHOBBI cienaIbHOM TEOPUH OTHOCHUTEIbHOCTH
['panuubl OPUMEHHMOCTH KJIACCMYECKOM MeXaHWKd. [locTynarsl crnenralibHOM TEOpUH
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJs CKOPOCTH CB€Ta B  BAaKyyMe, [PHUHIUII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU M COKpAILEHUE JUTHUHBI.
DHEprusi ¥ UMIYJbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MacChI ¢ SHEPTUEH U UMITYJIbCOM PEISITUBUCTCKON YaCTHIIBI. DHEPIHs TIOKOSI.

Paszpnen 7. KBanToBasi pusuka

Tema 1. Inemenmol K6anHmoeoil onmMuKU

®ortonsl. Dopmyna [lnanka cBsi3u SHEpruu QoOTOHA C €ro 4acTOTON. DHEPrusi U UMIYIbC
dboToHa.

OtkpsiTue U uccnenpoanue orodddexra. Oneitel A. I'. CroneroBa. 3akoHsl (poTOddDeKTa.
VYpasuenue DitnmreitHa 1 Gotodddekra. «KpacHas rpanumna» Gorodddekra.

JaBnerune cBeta. OnbitTe [1. H. JIeGenena.

XnMHndueckoe JeHCTBUE CBETA.

TexHudeckre YCTpOHCTBA M MpaKTUYECKOE TMpUMEHeHHe: (oTodneMeHT, (OTOdATIUK,
coJIHeUHas Oatapesi, CBETOHUOI.

Jlemoncmpayuu

®doTor(hPexT Ha yCTaHOBKE C IIMHKOBOMW TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOIHOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -yactuil. IlmanerapHas
mozens aroma. Iloctynarel bopa. U3nyuenue u mornomienue (poTOHOB mpu Iepexojie aroma ¢
OJIHOTO YPOBHSI 3HEPruu Ha Apyroi. Bunel cektpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOJAOPOAA.

BousHoBsie cBoiicTBa yacTull. Bosuel ne bpoitns. KoprnyckynspHO-BOJIHOBOM Tyain3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYeHHE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHWE: CIEKTPaJbHbI  aHaIU3
(criekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Jla3epa.

Habmroenne nuHeHyaThIX CIIEKTPOB M3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habnronenue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTHI, TOKA3bIBAIOUIUE CI0KHOCTh CTpOeHUs sjapa. OTKpbITHE PaJIUOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHHIo cocTaBa pagloaKTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3TydeHus. BIusiHIe paJioakTUBHOCTH HA JKUBbIE OPTaHU3MBI.

OtkpeiTHEe poTOHA M HelTpoHa. Hyknonnast monensb siapa [eiizenOepra—lBanenko. 3apsia
sanpa. MaccoBoe uncio aapa. M3oromnst.

Anbda-pacniag. DJNEKTPOHHBIA W TIO3UTPOHHBIN Oera-pacman. ['amma-m3imydeHue. 3aKoH
PaZvoaKTUBHOTO pacmaja.

DHeprus CBSA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccrl sipa.

SAnepHbie peakuuu. JleneHue U CUHTE3 SAEP.

SAnepusiii  peaktop. Tepmosinepubiii cuHre3. [IpoOrembl U HEPCHEKTUBBI  SAEPHOU
SHEPreTUKU. DKOJIOTUYECKUE aCIEKThI IEPHOI 3HEPTreTUKU.

OnemeHTapHbIe YyacTUlbl. OTKPBITHE O3UTPOHA.

MeTo 11 HaOMIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHL.

dyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO pu3nueckoi KapTHHBI MHpa.

Texnuueckue yCTpOHCTBAa M MNPAaKTUUYECKOE IMPUMEHEHHE: 03uMeTp, Kamepa Buibcona,
SIEPHBIN PEeaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Otanel pazBUTUA acTpoHOMUU. [IpukiIagHOE 1 MUPOBO33PEHUYECKOE 3HAYCHUE aCTPOHOMMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, ipKue 3BE3IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConHevyHas cucTeMa.

Counie. ConmHeyHas akTUBHOCTh. Mictounuk sHeprun CosHua u 3B€37. 3BE3bI, UX OCHOBHBIE
XapakTepUCTUKH. JlMarpamMma «CHEKTpalbHBIM KJIacC — CBETUMOCTb». 3BE3Abl TJIABHOU
IMOCIEAOBATCILHOCTH.  3aBUCHMOCTb  «Macca —  CBETHMOCTb» Uil 3BE3M  TIJIaBHOM
MOCJIeIOBATEIbHOCTH.  BHyTpeHHee cTpoeHue 3BE37. (CoBpeMEHHbIE MPEJACTaBJICHUS O
MPOUCXO0XKACHUHU 1 BOJIIONMK COJIHIIA U 3BE3/1. DTalbl )KU3HU 3BE3/I.

Muineunsiit [Iyte — Hama ["anaktuka. [lonoxenue u npwkenue ConHua B [Namaktuke. Tumbl
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbIE IBIPHI B sIAPAX TaTaKTHK.

Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa00Oma. Paszberanue ramaktuk. Teopus
Bospmioro B3peiBa. PennkroBoe uznydyeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmronenus HeBOOPY EHHBIM IJ1a30M C UCHOIB30BAHNEM KOMIIBIOTEPHBIX MPHUIIOKEHUN IS
OTIpe/ieNieHUs] TIOJOXKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noaymapus u sipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro Ilytu.

O0o0marniee noBTOpeHUE

Ponp ¢usuku 1 acTpOHOMHUU B SKOHOMUYECKOM, TEXHOJIOTMYECKOMH, COIMATbHON U 3THYECKOM
cdepax nesTeNbHOCTH YeNOBEeKa, POjb U MeCTO (U3UKH M aCTPOHOMHUU B COBPEMEHHOW HAy4YHOMH
KapTUHE MHUpa, polib (pu3nueckod Teopuu B (GOPMUPOBAHUU MpPEICTaBICHHA O (usmdeckon



KapTHHE MHUpPa, MECTO (hU3MYecKOW KapTHHBI MHpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX PEACTABICHUN O IPUPOJE.

MexnpeameTHble CBSI3U

Wzyuenne kypca ¢usuku Oa3oBoro ypoBHsS B 11 Kkiacce ocymiecTBisieTcss ¢ y4€ToM
coJiepKaTeIbHBIX MEXKIPEAMETHBIX CBsI3€il ¢ KypcaMl MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpadhuu
U TEXHOJIOTHUH.

MeoicnpeOomemnvle nowsmus, CBSI3aHHBIE C HW3yYEHHUEM METOJIOB HAy4yHOTO ITO3HAHUS:
SBJICHUE, HAy4yHBIH (aKT, TUIOTE3a, (HU3MUECKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0JICHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMbl YPaBHEHH, TPUTOHOMETPHUYECKHE (QYHKIMH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOpPbl M HX
MPOEKIMM HAa OCU KOOPAMHAT, CJIOXKEHHE BEKTOPOB, MPOM3BOAHBIE AJIEMEHTApHBIX (DYHKIUH,
MIPU3HAKU NI0J100UsI TPEYTOJIbHUKOB, OIIPEIEIEHHE TUIOIIa iU IUIOCKUX QUryp 1 o0bEMa Ted.

buonozus: anexTpuyeckue SBICHUS B )KUBOW IPUPOJIE, KoJieOaTeIbHbIE IBUKEHHUS B )KMBOMN
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOJE, AEUCTBUE palMalluy Ha dKUBbIE OPraHU3MBI.

Xumusa: CTpOGHHE aTOMOB U MOJIEKYJ, KpUCTalLIM4yecKas CTPYKTypa TBEPIABIX Tel,
MEXaHHU3MBbl 00pa30BaHUs KPUCTAJUIMUECKOHN pElIETKH, CIIEKTPaIbHbIN aHaIu3.

l'eocpagpus: MarHuTHBIE TONIOCAa 3€MJIH, 3aJIe)KU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MTOBEPXHOCTH, IIPECKA3aHNE 3eMIIETPSICEHUH.

Texuonozus: TUHUM DIIEKTpOIepeaay, IeHepaTop MEPEeMEHHOro TOKa, AJIEKTPOJBUTATEllb,
WHIYKIIMOHHAsA TIe4b, pajap, pPaadonmpuEMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAas ONTHKA, COJIHEYHAsl OaTapes.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
N | Hamvenopamie KoanuecTBo yacos DJIeKTPOHHBbIE
(uudpossbie)
n/ pa3fieyioB U TeM Bcer | KoHTpoOJbH IIpakTHyeck
o0pa3oBaTtejibHbIE
I NporpaMmel 0 ble padoThI ue padoThl
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
M
OareHHTHoe bu6mmorteka [IOK
ToJie.
1.1 11 1 3 https://m.edsoo.ru/7f41c
DNeKTpOMarHuTH
97c
ast MHTYKIUS
Hroro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHBI
MexaHudeckue u bu6moreka [IOK
2.1 ANIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
pl€ KOJICOAHUS 97c
MexaHudeckue u bu6moreka [IOK
2.2 AIIEKTPOMArHUTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97¢c
bu6mmoreka [IOK
2.3 OnTHka 10 3 https://m.edsoo.ru/7f41c
9ic
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBEI
CIelMaIbHON bu6mmoreka [IOK
3.1 TEOpUHU 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEJIBHOCT 97c
i
Utoro no pazneny 4

Pa3znean 4. KBAHTOBAS ®U3UKA

DJIEMEHTHI bubmuoreka [JOK
4.1 KBaHTOBOI 6 https://m.edsoo.ru/7f41c
ONTUKU 97¢
bu6mmoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c




97c

4.3 ATOMHOE SAPO 5

bubmuoreka [IOK
https://m.edsoo.ru/7f41c
97c

Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

DNIeMEHTHI bubnuotexa [JOK
5.1 aCTPOHOMMHU U 7 1 https://m.edsoo.ru/7f41c
acTpo(U3HKHI 97¢
Hroro no pazneny 7

Paznesn 6. OGOBIIAIOIIEE IOBTOPEHUE

bu6mmoteka [IOK
0606
6.1 OPHIAIOMEC 4 https://m.edsoo.ru/7f41c
TTOBTOPEHHUE
97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE
KOJIMYECTBO
YACOB I10 68 4 !
[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
N JJIeKTPOHHBbIE HU(PPOBHIE
) Bcero | Jlara o0pa3zoBaTebHbIE
n/n Tema ypoka
HU3YYCHHSI | Ppecypcehl
IlocTossHHBIC MAarHUTHI U UX
B3aUMOJieiicTBHE. MarHuTHOE
| BH . | bubmuorexa [JOK
moJie. BekTop MarHuTHOM
P . https://m.edsoo.ru/ff0c9778
MHIYKUUU. JIMHUM MarHUTHOM
WHIYKIUU

MarsuTHoe noJje MMpOBOAHUKA C

ToKOM. OnbIT DpcTeaa.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe




B3anmonericTBue mpoBOJHUKOB C
TOKOM

JlaboparopHas pabota «/3yuenune
Mar"uvTHOTI'O ITOJIA KaTyHIKH C
TOKOM)

bubmunoreka LIOK
https://m.edsoo.ru/ff0c98fe

JlelicTBME€ MarHUTHOTO TOJISI HA
MIPOBOJHUK ¢ TOKOM. Cuia
Awmmepa. JlaboparopHas pabota
«HccnenoBanue AeMCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

bubmnoreka LIOK
https://m.edsoo.ru/ff0c9acO

JlelicTBME€ MarHUTHOTO TOJIST HA
JBUKYILYIOCS 3apsSKEHHYIO
yactuny. Cuia Jlopenua. Pabora
cunel JlopeHia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DIEeKTpOMAarHuTHask MHIYKIHUS.
[ToTox BEKTOpa MarHUTHOM
uaaykiuu. DJ1C uHAyKIIN.
3aKOH JIEKTPOMATHUTHON
nHayknuu Papanes

JlaGopaTtopHnas pabota
«HMccnenoBanue siBICHUS
AIIEKTPOMArHUTHOW MHTYKIIUW))

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal 50

NuaykTuBHOCTH. SIBIEHUE
camonnaykiuu. J1C
CaMOMHIYKIIMH. DHEPT U
MAarHUTHOTO TIOJISI KaTYIIIKU €
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpoiicTBa U uX
MIPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JIEKTPOMAarHUTHI,
ANIEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS MeYb

10

O6o06maromuit ypok «MarHutHoe
noJie. DIeKTPOMarHuTHas
WHTYKITHS

bubnuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponsHas pabota o Teme
«Mar»uuTtHoe noiJe.
DNeKTpOMarHuTHask UHIYKIIUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBO60,Z[HLIC MCXaHHUYCCKUC

bubnunorexa LIOK




Kosebanus. ['apMoHHUECKHe
KosiebaHus. YpaBHEHHE
TrapMOHUYECKHX KOJIeOaHUH.
[IpeBpatenue s3uepruu

https://m.edsoo.ru/ff0caf06

13

JIaboparopHas paboTa
«MccnenoBanue 3aBUCUMOCTH
MepHoJIa MAJTbIX KOJIeOaHUH rpy3a
Ha HATHU OT JUTMHBI HUTH U MacChl

rpy3a»

14

KonebarenbHBIM KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJIe0aTeIbHOM KOHTYpE.
AHaJIOTHSI MEXTY
MEXaHUYECKUMH U
AIIEKTPOMATrHUTHBIMHU
KoJIeOaHUAMHU

bu6moreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aK0H
COXpaHeHI/ISI 3HepFI/II/I B
HJeaIbLHOM K0JIeOaTeILHOM
KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUUECKHE KOoJieOanus.
Pe3onanc. BeinyxieHHbIE
ANIEKTPOMArHUTHBIC KOJICOAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMeHHBIN TOK.
CunyconaaJIbHbIN NTEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYIHOE U
JICUCTBYIOLIEE 3HAUECHUE CUJIBI
TOKA U HaIpsHKEHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u noTpedieHue
3NEKTPUUECKOMN S3HEPTrUn

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHUE DIIEKTPUYECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOTO
TOKa, TUHUH JIIEKTpoIepenay

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

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.




Kynprypa ucnosipzoBanus
3JIEKTPOSHEPIUHU B IOBCEAHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuo.

21 CkopocTh paciupocTpaHeHHUs U Bubnmorexa [IOK
https://m.edsoo.ru/ffOcca54
JuIMHA BOJIHBL. [lonepeunsie u
MPO/I0JIbHBIE BOJHBI
3ByK. CKOpOCTH 3BYKa.
22 Fp}(])I;/IKOCTE 3BYKa. }];I;ICOTa TOHA. Bubmorexa [IOK
https://m.edsoo.ru/ffOcccOc
TemOp 3ByKa
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBon“cha u ckopoctsb. [kana Bubnuoreia LOK
https://m.edsoo.ru/ffOccfe0
ANIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBE paTUOCBI3U U
24 TeneBuaeHus. Pa3BuTre cpencTs
cBs3U. Pagnosiokamus
)5 KonTtponsHas padborta bubmuoreka [JOK
«Konebanus 1 BOJTHBI https://m.edsoo.ru/ffO0cc6{8
[IpssMmonmHeEHOE
26 pacrnpocTpaHeHuE CBETa B bubnuoteka [JOK
OJHOPOIHOM cpene. TodeuHbrit https://m.edsoo.ru/ff0cd350
HUCTOYHHMK cBeTa. JIyd cBeTa
OtpaxxeHue cBera. 3aKOHbI
27 OT;)a}KeHI/ISI ceera. [loctpoenue bubnuorexa LOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenominienue crera. [TonHoe
)3 BHYTPEHHEE OTpaKEHHUE. bubnuorexa [JOK
[IpenenbHBIA YOI IOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
JlaGopaTtopHas pabota
29 «I/ISMI;peHlIJ/Ie HOpKaBaTeJ'I}I bubmmorexa IOK
https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHHUS CTEKIIa»
JIunzsl. [locTpoenue
30 n3o0paxenuii B muuze. opmyna bubmuoreka [JOK
TOHKOM JINH3bI. Y BEJIIMUYCHUE https://m.edsoo.ru/ffO0cddle
JTUH3BI
JIaGoparopHas paboTa
31 «HccnenoBanue CBOKUCTB
M300paXeHUH B JIMH3AX)
32 Jucnepcus ceera. Cl10KHBIN




cocrtaB Oenoro ceta. L[Ber.
JIaboparopHas paboTa
«HabmroeHne 1ucnepcuu cBeTay

WuTepdepenius ceera.

bubmunoreka LIOK

33 Audppaicuis ceeta. ) https://m.edsoo.ru/ff0ced22
HudpaxuonHas pemeérka

34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[lonsipuzanus cera https://m.edsoo.ru/ff0cf02e
Ontuyeckue mpuOOPHI 1

35 YCTPOWCTBA U YCIOBUS UX
0€30MacHOTO MPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH

36 KJIACCUYECKOH MEXAHUKH. bubnuotexa [JOK
[TocTynatel ciennasbHOU TEOPUN https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
OTHOCHUTENBHOCTH

37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmorexa [IOK

https://m.edsoo.ru/ffOcfad2
BPEMEHH U COKpAITIEHUE JTTHHBI
OHeprus U UMITyJIbC
PETMATUBUCTCKOW YacTullbl. CBA3b bubnuorexa [JOK

38 .

MacChI C YHEPTUEH U UMITYJIECOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KonTponsnas pabora «OnTuka.
39 OCHOI]:BI cneulfanbﬂoﬁ TEOpUH bubmorexa [IOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH»

40 ®otonbl. Dopmyna Ilnanka. bubnuorexa [JOK
DHeprus ¥ UMIyJsc HoToHa https://m.edsoo.ru/ffOcfel16
OTKpbITHE U HCCIEI0BAHNE

41 (bOT(];(b(beKTa. OHBII[TI)I A.T. bubnmorexa LIOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTtorddexTa.

4 YpaBHeHue DWHIITEWHA IS bu6mmoreka [IOK
dbotorddexra. «KpacHas https://m.edsoo.ru/ff0d015¢e
rparuiay Gororddexra

aBneHue ceera. OnbiTh [1. H.
43 §e6eneBa. XUMHYECKOE IEUCTBUE bubmorexa LIOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
m MPaKTUYECKOe MPUMEHEHHE:

(dhoTOdMEMEHT, POTOAATUHK,
coJiHeuHas OaTapesi, CBETO IO




45

Pemenue 3amau o reme
<<3HGMGHTH KBaHTOBOﬁ OIITUKI»

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0302

46

Mogenb aroma Tomcona. OMNbIThI
Pesepdopna o paccesiauio o-
yactull. [Inanerapnas moiens
aToma

bubmunoreka LIOK
https://m.edsoo.ru/ff0d091a

47

[Tocrynater bopa

bubmnoreka LJOK
https://m.edsoo.ru/ff0dOafa

48

W3nydeHne u norioneHue
(hOTOHOB IpU NEPEX0/JIe aTOMa C
OJIHOTO YPOBHSI SHEPIUHU Ha
Ipyroi. Buael ciekTpos

bu6moreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BosiHOBBIE CBOMCTBA YaCTHIL.
Bounnsl e bpowis.
KopmyckynsipHO-BOTHOBOU
nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy9CHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOca8

50

OTKpBITHE PATMOAKTUBHOCTH.
OmnsiTel Peszepdopaa mo
OTIPEJIETICHNIO COCTaBa
PaaOaKTHBHOTO M3ITy4CHHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
u3nydeHus. Biusiaue
PaZMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacmna.
DJIEKTPOHHBIN U TO3UTPOHHBIH
Oera-pacnaj. ['amma-u3inydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3U HYKJIOHOB B SIIIpE.
S nepHbie peakiuu. AnepHbId
peakrtop. [IpoGnemsl,
MEePCIEKTUBBI, SKOJIOTHYECKUE
ACIIEKTHI SAEPHOM SHEPTETUKHU

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEeHTapHbIE YaCTHUIIbI.
OTkpbITHE TO3UTPOHA. MeToAbI
HaOIOJICHUS ¥ PEerUCTpaIUH
3leMEeHTapHbIX yacTull. Kpyribii
cros1 «DyHIaMeHTaIbHbIE
B3auMoJieucTBUs. ETUHCTBO
(bu3MUECKOU KapTHHBI MUPa»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38




55

Bun 3Be3nn0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX
BUaMMOE JBIKeHHe. ColIHeUHAS
cucrema

56

Counne. CoyiHeyHast aKTUBHOCTb.
Wcrounuk sneprun CosHua u
3BE3]T

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
[IOCJIEJOBATEIbHOCTH.
Bnyrpennee ctpoeHue 3B€31.
CoBpemeHHbIE MPECTaBIECHUS O
MIPOUCXOXKACHUN U IBOJIIOLUU
ConHua u 3B€37

58

Mneunsin [Iyte — Hama
lNamakTuka. [lonoxenne n
nsmxkenne CoiHna B [amakTuke.
lNamaktukn. YepHbIE ABIPHI B
AJlpax rajlakTUK

59

Bcenennas. Paz0Oeranue
rajgaktuk. Teopus bosbiioro
B3pbIBa. PEMKTOBOE M3ITydYCHHE.
MeraranakTuka

60

Hepemennsie mpoo6ieMbl
aCTPOHOMHH

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuii ypok. Poib
(bM3UKHM U aCTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesATeTbHOCTH
YyeaoBeKa

63

O6o06maromuit ypok. Ponb u
MeCTO (PM3UKU U aCTPOHOMHHU B
COBPEMEHHOMN HAYYHOHN KapTUHE
Mupa

64

O6o6maromuit ypok. Posb
¢bu3nuecKoii Teopun B
(OpMHpOBaHHH TPEICTABICHUH O
(bu3MUECKON KapTHHE MUPa




65

Ob6o06maromuit ypok. Mecto
(bu3nYeCcKoi KapTUHBI MHUpPA B
00II1eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

66

PesepBHbIil ypok. Maruutnoe
noJjie. DIeKTPOMarHuTHas
UHIYKLINS

67

PesepBHblit ypok. OnTuka.
OcHOBBI cnienUanbHOM Teopun
OTHOCHTEIIEHOCTH

68

Pesepnslit ypok. KBantoBas
¢u3nka. DIeMeHThl aCTPOHOMHHU
1 acTpoU3UKHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

1. YueOnuk: Msxwumes I'.41., ByxoBues b.b., Corckuii H. H.®usnuka: Yueb. Jus 11 k.
o0mieo0pazoBarenbHBIX yupexaeHuid. — M.: [Ipocsemnienue, 2022

2. Coopuuk# 3ana4: Ousuka. 3agaunuk. 10-11 ki.: Ilocobue ans oOuieoOpa3oBar. yupexaeHui /
PeivkeBuu A.I1. — 8-e u3n., crepeotun. — M.: Jlpoda, 2019. — 192 c.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. Kamenenkwuii C.E., Opexo B.I1.. MeTtonuka permenust 3a1ad no Gpu3uke B CpeIHEN IIKOIE. —
M.: [Ipocsenienue, 1987.

2. Kupuk JI.A., I'eaaenmreiin JI.O., uk FO.U. ®usuka 10 knacc. Meroauyeckue MaTepuaibl
s yaurens. [Tox penakuueit B.A. Opnoa. M.: Mnekca, 2005

3. KoposuH B.A., Crenanosa I'.H. Marepuansl i1 HOATOTOBKU U MIPOBEIECHUSI HUTOTOBOM
aTTECTAIlMU BBIITYCKHUKOB CpeaHel (T0JIHOH) mKobl 1o ¢usuke. — Jpoda, 2001-2002

4. Koposus B.A., JlemunoBa M.}O. Metoaudeckuii CpaBOYHHUK YIUTENs GU3HKUA. — MHEMO3HHA,
2000-2003

5. Mapkuna B. I'.. ®usuka 11 knacc: noypounsie miansl o yueouuky I'.5. Msaxumesa, b.b.
byxoBuesa. — Boarorpana: Yuurens, 2006

6. Caypos IO0.A. ®usuka B 11 knacce: Moaenu ypokos: Ku. /g yunrena. — M.: IIpocselenue,
2005

7. laTtanos B.®., Illeiiman B.M., Xaiit A.M.. OnopHble KOHCIIEKTHI [0 KHHEMATHUKE U
muHamuke. — M.: [Ipocsemenue, 1989.

JIMakTHYECKUE MaTepUabl:

1. KonrposbHble paboThl o gusnke B 7-11 kimaccax cpegHen mKobl: JAuIaKTHUECKHi



Marepuan.non pea. D.E. Osenunk, C. 4. [llamama. — M.: [Ipocsemenue, 1991.

2. Kabapaun O.®D., Opnos B.A.. ®uzuka. Tectsl. 10-11 kmaccer. — M.: [Ipoda, 2000.

3. Kupuxk JI.A., luk FO.W.. ®usuka. 10,11 xraccax. COOpHUK 3aJaHUN U CAMOCTOSITEIIbHBIX
pabot.— M: Nnekca, 2004.

4. Kupuk JI. A.: ®uszuka. CaMmocTOsATEIBHBIE U KOHTPOJIbHBIE pab0Thl. Mexanuka. MomekynspHas
¢uznka. DnekTpuuecTBo U MarueTusM. Mocksa-XaprkoB, Mnekca, 1999r.

5. Mapon A.E., Mapon E.A.. ®usukal( ,11 kmaccax. JIunakruaeckue marepuaisl.- M.: [lpoda,
2004

6. MockaneB A.H., Huxynosa I'.A.®@usuka. ['otoBumcs k EI'D Mocksa: Jlpoda, 2009

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http:www.ivanovo.ac.ru/phys

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor
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