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MHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usmke 6a30BOTO YpOBHS HAa YpOBHE CpEIHEro oOIIero oOpa3oBaHHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHHH U TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS OCHOBHOM
oOpasoBatenbHOM Tporpammel, TmpeactaBieHHbix B DPI'OC COO, a Takke ¢ yd€Ttom
(dbenepanbHOl paboyeil MporpaMMbl BOCHHUTAHUS M KOHIICTIIUHM TPENoJaBaHUs y4eOHOTO
npenmera «®@usuka» B oOpa3zoBarenbHbIX —opraHuzanusx Poccuiickoir  ®enepauuu,
peayn3yIoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

CopnepxaHue mporpaMMbl Mo (DU3MKE HaIlpaBleHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOUM KapTUHBI MHpa oOydaromuxcst 11 kimaccoB mpu oOyueHUH ux (pusmke Ha 06a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATeIbHOCTHOTO Moixoa. IIporpamma no gusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3ynbTaTaM OOyueHHus, a TakKXKe YYUTHIBAET HEOOXOJMMOCTh pPEaJU3al[MH MEKIPEAMETHBIX
CBs3€M (U3MKU C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHbIMU mpenmeTamu. B Heil ompenensrorcs
OCHOBHBIC I1E€JM M3y4eHHUs (PU3UKH Ha ypOBHE CpeIHEro o0mero o0pa3oBaHus, TUIAHHUPYEMbIC
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMeTHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3MKe BKIFOYACT:

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

MpeIMETHBIE PE3yAbTAThI MO roJIaM O0yYEHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay no rogam oOydeHusl.

®du3zrka Kak HayKa 0 HauboJee 00IKX 3aKOHaX MPUPO/IbL, BBICTYIAs B Ka4yeCTBE y4eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ B CHCTEMY 3HAHUI 00 OKpYXKarolleM MUpE.
konpHBIA Kypc (UMK — CHUCTEMOOOpA3YIOUIUil [ €CTECTBEHHO-HAYUHBIX YUEOHBIX
MIPeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
XUMHEH, Ouosiorue, gusmueckoi reorpadueit u actpoHomueid. Vcnonb3oBaHue W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe JHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHasoB C 3alaHHBIMU CBOWCTBAMU U ApPYrux. M3yuenue Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHKE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHATh HAyYHbIN METO/1 IO3HAHUS MPH BBINOJIHEHUU UMHU YY€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢u3uku Ui ypOBHS cpeiHero oOIero oopa3oBaHust MOJNIOXKEH Psii UICH,
KOTOPBIE MOKHO PacCMaTpHUBaTh KakK IPUHIUIIBI €0 OCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCeX pa3fiesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOM, Tak U
COBpEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (PU3NKU 00beAUHEH BOKPYT
¢usnueckux Teopuil. Bemymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.



Hoes eymanumapuzayuu. E€ peanuzanus NpeanosaracT UCIOJb30BaHUE I'YMAaHUTaApPHOIO
noTeHnuana (pu3n4Ieckoil HayKu, OCMBICIICHUE CBS3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU ITPOOIEMAMH.

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

Hoes sronocuzayuu peanuszyercs IOCPEICTBOM BBEJIEHHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSAIIEHHBIX AKOJIOTMUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTUEM
TEXHUKHU ¥ TEXHOJIOTHH, a TAaKXKe 00CYXAeHUS MPoOIeM PallnOHATIBHOTO MPUPOIOTIONB30BaHUS U
9KOJIOTMYECKOM 0€3011aCHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha ypOBHE CpeIHEero oO0Imero oOpa3oBaHUs
SABIAIOTCS (u3nyeckue Teopuu ((GOpMUPOBAHME TMPEACTABICHUI O CTPYKType MOCTPOEHUs
¢uznueckoil TeopuH, poiu (yHIAMEHTAIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O NPUPOJIE, TPAaHUIAX MPUMEHUMOCTH TEOPHi, JUIsl ONMHUCAaHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeTeIbHOCTHBIN MOAX0/1 B Kypce (PU3UKU peann3yercs Mpexae BCEro 3a cuér
OpraHM3aluy SKCIEPUMEHTAIbHON JesTeNIbHOCTH oOydatomuxcs. s 6a30BOro ypoBHsI Kypca
(GU3MKM — ATO HCMOJIB30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPHUMEHTOB U
a0OpaTOPHBIX pabOT, KOTOphIE B TporpaMme 1o (u3nke OOBeAUHEHBI B OONIMN CIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BeineneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT,
MIPOBOJMMBIX JUIl KOHTPOJIE M OLIEHKH, OCYUIECTBIISIETCS YyJaCTHMKaMH 00pa30BaTEIbHOTO
rpolecca UCX0/i1 U3 0COOCHHOCTEH MIIaHMPOBaHUS U OCHalleHus kaObuHeTta gusuku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJIeHHE OOYyJalOMIMMUCS YMEHHSIMHU MPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
HCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIBITOB IO MPOBEPKE
MPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHME yAenseTcsl peuIeHUI0 pacyETHBIX M KaueCTBEHHBIX 3a1ad. [Ipu stom
JUIS pacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 33/1a4Ml C SIBHO 3aJJaHHON (U3NYECKON MOJEINbIO,
MO3BOJISIFOIIME MPUMEHSATh W3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HaHUS U3 Pa3HbIX pa3aeioB. J[Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIIAIOTCS 3a/laHusi Ha OOBSCHEHHWE TNPOTeKaHWs (PU3UYECKUX SBICHUH U MPOLECCOB B
OKpY)Karolllel >KU3HH, TpeOyrouue BblOOpa (u3nueckoi MoJenu Ijsl CUTyalluu TNPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBaHmsiMu DPI'OC COO k MarepuaabHO-TEXHUYECKOMY
obecrieueHn0 ydeOHOro mpoiecca 0a30BBI YpOBEeHb Kypca (U3MKH Ha YPOBHE CpPEIHEro
oOmiero o0pa3oBaHUs JOJKEH M3Y4aThbCs B YCIOBHUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIOBUSX MHTEIPUPOBAHHOTO KabWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO UKIa. B xabunere
(bu3HMKN 10DKHO OBITH HE0OX0aUMOE 1ab0opaTopHOE 000PYIOBAHKE IS BHITOJHEHU S YKa3aHHBIX
B ImporpamMMe Mo (U3MKE YYECHHYECKHX MPAKTUYECKUX paboT H JAEMOHCTPalMOHHOE
obopynoBaHue.

JleMoHCTpaloHHOe 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIMUIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHeunBaeT MOCTAHOBKY MEPEUUCIIEHHBIX B MIPOrpamMMe 1o
¢u3nKe KIHOYEBbIX JAEMOHCTpalMi I MCCIEOBaHMS HU3y4aeMbIX SIBJIEHUH M IPOLIECCOB,
SMIHUPHUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHHH.

JIaGopaTtopHoe 00OpyAOBaHHE Al YYEHHYECKHX IMPAaKTUYECKHX paboT (Gopmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTudeckue KOMIUIEKTHI J1abOpaTOpHOTO OOOpYJIOBaHUS JOJKHBI OBITh



MOCTPOEHBI HAa KOMILUIEKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IM(POBBIX J1JAOOPATOPHIl.

OCHOBHBIMH TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:

¢dopmMupoBaHHe HMHTEpeca M CTPEMIICHUS OOy4YaloOUIMXCs K HAyYHOMY H3YUCHHIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAaydHOM METOJe TO3HaHUSA U (HopMuUpOBaHUE
WCCIIEI0BATENIHCKOTO OTHOIICHUS K OKPY)KAIOLINM SIBIICHUSIM;

(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4eHHS OCHOB CTPOCHUS
MaTepuH U HyHIAMEHTAILHBIX 3aKOHOB (DH3UKH;

(dbopmMupoBaHue yMEHH OOBSCHATH SBJICHHUS C UCIIOJIBb30BaHUEM (DPU3NUYECCKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

(dbopMupoBaHHEe TPEICTABICHUN O PO (PU3HMKH JUI Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH W TEXHOJIOTHH.

JlocTibkeHre 3TUX Ienel oOecreyrBaeTcsi pPelIeHneM CIEAYIOIUX 3a/a4 B Tpolecce
M3y4YeHUs Kypca (U3NKU Ha YPOBHE CPEHETO 0OIIEero 00pa3oBaHus:

pHOOpeTeHne CUCTEMBI 3HAHUM 00 oOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUAX, BKIIOYAs MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, SIEKTPOJUHAMUKY, KBAHTOBYIO
(U3KKY U 3JIEMEHTHI acTPO(U3HKY;

(¢bopMHupoBaHME YMEHUN TPUMEHATH TEOPETUYECKHEe 3HaHWUS Ui OOBSCHEHHS
¢usznueckux SBJICHUM B TpUpOIe U JUId NPUHATHS NPAKTHUECKUX pEUIeHUH B
MOBCETHEBHOM JKU3HH;

OCBOEHHME CIIOCOOOB pEIIEHUS pa3IMYHbIX 3aJad C SBHO 3aJaHHON (u3ndeckoi
MOJIENbIO, 3a/ad, MOJPa3yMEBAIOLUIUX CaMOCTOSTEIbHOE CO3JaHHe (PU3HUYECKOH
MO/JIENH, a/IeKBaTHON YCIIOBUSAM 3a/1a4H;

MOHMMaHUE (U3NYECKUX OCHOB W IPHUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIAZICHUE METOJAaMH CaMOCTOSITENIbHOI'O IJIAHUPOBAHUS M MPOBENEHUs (PU3NYECKUX
SKCIEPUMEHTOB, aHalIW3a M  UHTepHpeTalud  MHPOPMALUH,  OINpelesIeHUs
JOCTOBEPHOCTH IOJyYEHHOTO pe3ysIbTara;

CO3/IaHU€ YCIOBUHU JUISL pa3sBUTHUs YMEHMH IMPOEKTHO-UCCIIEI0BATENbCKON, TBOPUECKON
NeSATeIbHOCTH.

Ha uzyuenue ¢usuku (6a30BbIil ypoBEHb) Ha ypOBHE CpeAHEro oOmiero oopazoBaHUs
oTBoauTCcs B 11 kimacce — 68 4acoB (2 yaca B HEJEI0).



COJEPKAHUE OBYYEHUA
11 KJIACC

Pasnen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX MarHUTOB. MaruutHoe mnose. Bekrop
MAarHWTHOM MHAYKIMHU. [I[puHIMI Cynepno3uium MarHuTHBIX 110J1€d. JINHNKM MarHUTHOM MHAYKIIUH.
KapTuna nuHMi1 MAarHUTHOM MHYKLIIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHoe mojie TPOBOAHMKA ¢ TokoM. KapTuHa NWHUNA WHIYKIIUX MAarHUTHOTO TOJIS
JUITMHHOTO TIPSIMOTO MPOBOJJHHMKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJIHMKA, KATYIIKH ¢ TOKOM. OMBIT
Opcrena. BzanmopeiicTBue NpoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb U HaNpaBJieHHUE.

Cuna Jlopenia, e€ Moaylb U HampaBlieHHe. [[BikeHre 3apsiKEHHOW YaCTUIIBI B OJTHOPOTHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue DNEKTPOMArHWUTHOM MHAYKHMHU. IIOTOK Bekropa MarHWTHOM  MHAYKLIHH.
DNEeKTPOABUKYIIAS CUJIA UHIAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKINN Dapases.

BuxpeBoe nanekTpudeckoe Tmojie. IJIEKTPOABIDKYIIAs CHJIAa HWHAYKIIMA B TIPOBOJHHUKE,
JBIDKYIIEMCSI TIOCTYNATEIHbHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTB. SIBI€HME CAMOMHIYKIIMH. DJIEKTPOABIKYIIAS CHJIa CAMOUHTYKIIWH.

DHeprusi MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M  NPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE MAarHWTHI,
AJIEKTPOMArHMTBHI, JIEKTPOABUTATENb, YCKOPUTEN AJIEMEHTAPHBIX YaCTULl, UHAYKINOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE AIEKTPOHHOIO ITy4Ka MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO TOJIA.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuia Amrepa.

HetvictBue cuiibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBneHue AIEeKTPOMArHUTHOM UHAYKIIMH.

[IpaBuio Jlenna.

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

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYyHIIKUA C TOKOM.

UccnenoBanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

UccnepoBanue sBIEHUS 3I€KTPOMArHUTHOM UHIYKIIMH.

Pazgen 5. Koieoanusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedanus

Konebarenbnast cuctema. CBoOoaHble MexaHuueckue Kkoyiebanus. [‘apMoHHMuUeckue
konebanus. Ilepuon, wyacrora, ammautyna u (aza konebanuii. [IpyXKMHHBIH MasTHHK.



MaremaTHueCKHil MasTHUK. YpaBHEHHE rapMOHUYECKUX Kosiebanuil. [IpeBparienne sHepruu npu
TapMOHUYECKHX KOJICOaHMSIX.

KoneGarenbubiit koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJEOAaHHS B UACATHHOM
Koe0aTeIbHOM  KOHTYpe. AHAQJIOTHA MEXKAy MEXaHHUYECKUMH U 3JICKTPOMArHUTHBIMU
konebanuamu. dopmyna Tomcona. 3akoH COXpaHEHHsI SHEPrHM B HJICAIBLHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBinenune o 3aryxarolux KojeOaHUsAX. BBIHY)XIE€HHbIE MEXaHUYECKUE KOJIeOaHMs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMArHUTHBIE KOJIEOaHMUS.

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

Tpancdopmarop. IlpousBoacTBo, mepenada W TMOTPEOJICHHE HIIEKTPUYECKOW DHEPTHUH.
OKOJIOTHUYECKME PUCKM TPU  TPOU3BOACTBE dJEKTpodHepruu. KynbTypa HCHOIb30BaHUS
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHnueckre yCTpoHWCTBa U MPAKTUYECKOE PUMEHEHHUE: NIEKTPUYECKUI 3BOHOK, FEHEPATOP
MIEPEMEHHOT0 TOKa, IMHUU 3JIeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojiebaTeabHOW cCHCTEMbI (IPYKUHHBIH WM MaTeMaTH4eCKHi
MasITHUK).

HaGnrogenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIEOaHNUS.

OcumsiorpaMMbl  (3aBUCHMOCTM  CWJIBI  TOKA UM HAalpsOKeHUs OT BpPEMEHH) JUis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mpu mocienoBaTenbHOM COCIUHEHUM PE3UCTOpPA, KaTyHNIKM WHAYKTUBHOCTH H
KOHJICHCATOPA.

Monens JIMHUY 3IIEKTPONIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

HccnenoBanue 3aBUCUMOCTH II€PHUOJIa MaJIbIX KOJI€OaHUI Ipy3a Ha HUTHU OT JJIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue IepeMEHHOrO TOKa B LENM U3 IOCIECIOBAaTENbHO  COCOUHEHHBIX
KOHJICHCATOPA, KaTylIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL

MexaHnyeckue BOJIHBL, yciaoBHUs pacnpocrpadenus. Ilepuon. CkopocTs pacnpocTpaHeHus U
JnuHa BosiHBL [lonepednslie U poaosibHble BOJIHBI. VIHTepdepeHus u nudpakuns MEXaHHIeCKUX
BOJIH.

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

ONEKTPOMAarHUTHHIE BOJIHBI. YCJIOBHUS M3JIy4€HMs JJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHraius BektopoB E, B, V B anekrpomarautHo# BosHe. CBOMCTBA 3/IEKTPOMArHUTHBIX BOJIH:
OTpaKe€HHe,  MpeJoMJIeHue,  noyspuzauus, audpaxuus,  uHTeppepeHius.  CKopocTb
JIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpoMarHuTHHIX BOJIH. [IpMMeHeHNe 3IeKTpPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIBI paguoCBs3U U TeneBUAcHUs. Paguonokanus.

ONEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIbI.



TexHuueckue ycTpoilcTBa M NPAKTHUYECKOE IPUMEHEHME: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yIABTPa3BYKOBasi JMAarHOCTHKA B TEXHUKE W MEIULMHE, DPajgap, pPaIuONpPUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacrpoCTpaHEHUE NOMIEPEYHBIX U MPOIOIBHBIX BOJIH.

Komneburomnieecst Teo Kak HICTOYHHUK 3BYKA.

Habnronenue oTpaxeHHs U MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Habnronenue narepdepeHnnyu u qudpakini MEXaHHIeCKUX BOJTH.

3BYKOBOW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIIMTYION U 9aCTOTOM KOJICOAHHIA.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPEIOMIICHUE, MOJsIpU3alus,
TU(ppakiuusi, UHTepPEepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsmonuHeliHOe pacnpocTpaHEHHE CBETa B OJIHOPOJHOM cpefe.
JIyud cBeta. Toue4UHBIN UICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbl OTpakeHMsI cBera. llocTpoeHue wH300paXke€HUl B IJIOCKOM
3epKaJe.

[Ipenomiienne cBeta. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOTIOTHBIN MOKa3aTeb MPEIOMIICHHUS.
[TonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbIi yroJl OJHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CioxkHblil cocTaB 6enoro cera. L[ger.

Cobuparomue u pacceuBarolue JuH3bl. ToHkas muH3a. @OKYCHOE pacCTOSHUE U ONTHYECKas
cwia TOHKOM nuH3bl. [locTpoeHue u300paxkeHWiI B COOMpPAIOMIMX M PAaCCEUBAIOLIUX JIMH3AX.
dopmysia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. atepdepenius ceera. KorepeHTHbIE HCTOYHHUKHU. Y CIIOBHS HAOIMIOACHUS
MaKCUMYMOB U MUHUMYMOB B MHTE€PHEPEHLUNOHHONW KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. AudpakunonHas pemeérka. Y caoBre HaAOMIOJeHHsS TJIaBHBIX MAKCUMYMOB
MIPH MMaJICHU MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEUIETKY.

[Tonspuzanus ceera.

Texuuueckre yCTpOHCTBa W NPAKTHYECKOE MPUMEHEHHE: O4YKH, Jymna, ¢oToammapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TE€JIECKOI, BOJIOKOHHAS ONTHKA, AU(paKIUOHHAS PeIIETKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpssMonMHENHOE paclIpoCTpaHEeHUEe, OTpPAXKEHUE M IperomiieHne cBera. Onrtuyeckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens cBeToBOIa.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Monenu MUKpOCKOTIa, TEIECKOTIA.

Habnronenue uarepdepeHnnu cera.

HaGnronenue nudpakuuu ceera.

HaGnronenue nucnepcuu ceeta.

Ilonyuenue cnekTpa ¢ IOMOIIBIO PU3MBI.

[TomydyeHue crekTpa ¢ HOMOILBIO JU(PPAKIIMOHHON PEHIETKH.

HabGnronenue nossipu3aiiy cBeTa.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi
W3mepenune nmokasaress IpeoMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3AX.
Habmonenue nucniepcun cBera.

Pazjnen 6. OcHOBBI cienAIbLHON TEOPUU OTHOCUTEIbHOCTH
['panuubl NPUMEHMMOCTH KJIACCMYECKOM MeEXaHHWKU. [locTynmarel cneuualibHOM TEOpUur
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJs CKOPOCTH CB€Ta B  BAaKyyMe, [PHUHIUII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JUTHHBI.
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM YACTHUIIBI.
CBs13b MacCChI C SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPTHUS MTOKOS.

Paszpnen 7. KBanToBasi pusuka

Tema 1. Inemenmol K6aHmM o8O ONMUKU

®ortonsl. ®opmyna [lnanka cBsi3u >HEpruM QOTOHA C €ro YAaCTOTONH. DHEPrusi U HUMITYJIbC
dhoToHa.

OtkpsiTue U uccnenaoanue Gorodddexra. Oneitel A. I'. CroneroBa. 3akoHsl (poTorhdeKTa.
VYpasuenue DitnmreitHa 1 Gotodddexra. «KpacHas rpanumna» Gorodddekra.

JaBnerune cBeta. OnbitTe [1. H. JIeGenena.

XnMHndueckoe JeHCTBUE CBETA.

TexHudeckre YCTpOWCTBA W TIPAKTHUYECKOE TMpHUMEHEeHHE: (oTodeMeHT, (OTOIATIHK,
coJIHeUHas Oatapesi, CBETOIUO.

Jlemoncmpayuu

®doTor(hPexT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOIHOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

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

BousHoBsie cBolicTBa yactull. Bosnbl ne bpoiinsa. KopryckymsipHO-BOJHOBOM Tyain3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYeHHE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHWE: CIEKTPaJbHbI  aHaIU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Mogenb onbiTa Pezepdopra.

Ornpeznenenue JUIMHBI BOJIHBI Jla3epa.

Habmronenue nuHeHyaThIX CIIEKTPOB H3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaGnronenue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBI, TOKA3bIBAIOUINE CI0KHOCTh CTpOeHUs sjpa. OTKpbITHE PaJIUOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompenenceHuio cocTaBa pajnoakTHBHOTO u3inydeHus. CpoiictBa anbda-,
Oera-, raMMa-u3TydeHus. BIusiHue pagioakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHEe poTOHA M HelTpoHa. Hyknonnas monensb siapa [eiizenOepra—Banenko. 3apsia
sanapa. MaccoBoe uucio sauapa. M3oTomnst.

Anbda-pacniag. DJNEKTPOHHBIA W TIO3UTPOHHBIN Oera-pacman. ['amma-m3mydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprusi CBA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. Jleekt Maccsl sipa.

SAnepHbie peakuuu. JleneHre U CUHTE3 SAEp.

SAnepusiii  peaktop. Tepmosinepubiii cuHte3. IlpobmemMbl M NEpCHEKTHBBI  AJIEPHOM
SHEPreTUKU. DKOJIOTUYECKUE aCIEKThI EPHOI S3HEPTrEeTUKU.

OnemeHTapHble yacTUllbl. OTKPBITHE O3UTPOHA.

MeTo 11 HaOMIOIEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

OyHaaMeHTaabHble B3auMoieiicTBus. EqMHCTBO (pu3nueckoi KapTHHBI MHUpa.

Texnuueckue yCTpoHCTBa M MNPaKTUYECKOE MPUMEHEHHE: NO3UMETp, kamepa BuibcoHa,
SJIEPHBIN peaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH

Otanel pa3zBUTUA acTpoHoMuUd. [IpukinagHOoe 1 MUPOBO33PEHUYECKOE 3HAYCHUE aCTPOHOMMUHU.

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

ComnHevyHas cucTeMa.

Counniie. ConHeyHas akTUBHOCTh. ctounuk 3Heprun CosiHua U 3BE3/1. 3BE3/1bI, NX OCHOBHBIE
XapakTepUCTUKH. JlMarpamMma «CHEKTpalbHBIM KJIacC — CBETUMOCTb». 3BE3AbI TJIaBHOU
IMOCIEAOBATCILHOCTH.  3aBUCHMOCTb  «Macca —  CBETHMOCTb» Ui 3BE3A  TIJIaBHOM
MOCJIeI0OBAaTeIbHOCTU.  BHyTpeHHee cTpoeHue 3BE37. (CoBpeMEHHbIE MPEJACTaBJICHUS O
MPOUCXO0XKACHUHU 1 BOJIIOIMK COJIHIIA U 3BE3]T. DTalbl )KU3HU 3BE3.

Mineunsiit [1yte — Hama ["anmaktuka. [lonoxxenue u nwkenue ConHna B ["amaktuke. Tumbl
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbIE IBIPHI B sIAPAX TaTaKTHK.

Bcenennas. Pacmupenue Bcenennoit. 3axkon Xa0O6ma. PazOeranume ramaktuk. Teopwus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménubie mpo6iieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Habmronenust HeBOOPY EHHBIM I1a30M € UCHOJIB30BAHNEM KOMIBIOTEPHBIX MPHUIIOKEHUN IS
oTpeieNieHus] TOJOXKEHUsT HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3[IHS
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O0o0marniee NnoBTOPEHUE

Ponp ¢usuku 1 acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTMYECKOMH, COIMATbHON U 3THYECKOM
chepax IesTeNbHOCTH YeNIOBEeKa, POJb U MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOW HayuHOM
KapTUHE MUpa, polib (pu3nueckoi Teopuu B (GOPMUPOBAHUU MpPEICTaBICHHA O (usmdeckon



KapTHHE MHUpa, MECTO (pu3MyecKoW KapTHHBI MHpa B OOIIeM psIy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX PEACTABICHUN O IPUPOJE.

MexnpeameTHble CBSI3U

Wzyuenne kypca ¢usuku Oa3oBoro ypoBHsS B 11 kiacce ocymiecTBisieTcss ¢ y4€ToM
coJiepKaTeIbHBIX MEXKIPEAMETHBIX CBSI3€H ¢ KypcaMi MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpadpuu
U TEXHOJIOTHUH.

Meoicnpeomemnuvle nowsamus, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAy4yHOTO IO3HAHUS:
SBJICHHE, HAay4HBIH (aKT, THUIOTE3a, (HU3MUECKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0JIeHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMbl YPaBHEHH, TPUTOHOMETPHUYECKUE (QYHKIMH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl M HX
MPOEKIMM HAa OCU KOOPAMHAT, CJIOXKEHHE BEKTOPOB, MPOM3BOAHBIE AJIEMEHTApHBIX (DYHKIUH,
MIPU3HAKU NI0JI00US TPEYTOJIbHUKOB, OIIPEIETICHHE TUIONIAIU INIOCKUX Uryp U 00bEMa Ted.

buonocus: anextpuueckue SBICHUS B )KUBOW NPUPOJIE, KoJieOaTeNbHbIE IBUKEHUS B KUBOM
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOE, AEUCTBUE palialluy HAa dKUBbIE OPraHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTallIMdeckass CTPyKTypa TBEPABIX Tell,
MEXaHU3MBbl 00pa30BaHuUs KPUCTAJUIMUECKOHN pElIETKH, CIIEKTPaIbHBIN aHaIu3.

l'eocpagpusa: MarHuTHBIE TONIOCA 3€MJIH, 3aJ€KW MarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MTOBEPXHOCTH, IIPECKA3aHNE 3eMIIETPSICEHUH.

Texuonozcus: TUHUM BIIEKTpoOIepeaay, IeHepaTop MEPEeMEHHOT0 TOKa, 3JIEKTPOJIBHUIaTelNb,
WHIYKIIMOHHAsA TIe4b, pajap, paadonmpuEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAas ONTHKA, COJIHEYHAst OaTapes.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue
(uudpossbie)
n/ pa3fiejioB U TeM Bcer | KoHTpOJbH IIpakTHyeck
o0pa3oBaTe/ibHbIE
I IporpaMmel 0 ble padoThl He padoThl
pecypchl
Pazpnen 1. QJIEKTPOJAUHAMUKA
M
OareHHTHoe bu6mmoteka [IOK
ToJie.
1.1 11 1 3 https://m.edsoo.ru/7f41c
DNeKTpOMarHuTH
97¢
ast MHTYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHudeckue u bu6moreka [IOK
2.1 ANEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
bIe KOJICOAHHUS 97c
MexaHudeckue u bu6moreka [IOK
2.2 AIIEKTPOMATrHUTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97c
bu6moreka [IOK
2.3 OrmTrka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBEI
CIelManbHON bu6mmoreka [IOK
3.1 TCOPHH 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEIBHOCT 97c
i
Utoro no pazneny 4

Pa3znen 4. KBAHTOBASA ®U3UKA

DJIEMEHTHI bubmuoreka [JOK
4.1 KBaHTOBOI 6 https://m.edsoo.ru/7f41c
OINTHKU 97c
bu6mmoreka [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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97c

4.3

ATOMHOE AP0 S)

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

Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

DNIeMEHTHI bubnuorexa [JOK
51 ACTPOHOMUH U 7 https://m.edsoo.ru/7f41c
acTpo(U3HKHU 97c
Hroro no pazgeny 7

Paznean 6. OBGOBIIAIOIIEE IOBTOPEHUE

O6obmatomce bu6moreka [IOK
6.1 HHAoT 4 https://m.edsoo.ru/7f41c
MOBTOpPEHHUE
97¢
Hroro mo pazgeny 4
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO 68 7
YACOB IIO
[TPOTPAMME
NOYPOYHOE IIVTIAHUPOBAHUE
11 KUIACC
N JJIeKTPOHHBbIE HU(PPOBHIE
) Bcero | Jlara o0pa3zoBaTebHbIe
n/n Tema ypoka
H3yYeHHUsi | pecypchl
[TocTosiHHBIE MAarHUTHI M UX
od1e. BeKTop © . ' https://m.edso0.ru/ff0c9778
UHAYKIUU. JIMHUM MarHUTHOM
WHIYKIIUH
2 MarsuTtHO€ 10J1€ IPOBOIHUKA C 1 08.09 bubnuorexa LIOK

ToKOM. OmbIT DpcTeaa.

https://m.edsoo.ru/ff0c98fe
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B3anmonericTBue mpoBOJHUKOB C
TOKOM

JlaboparopHas pabota «3yuenune
Mar"avTHOTI'O IT0JIA KaTyHIKH C
TOKOM

12.09

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

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

15.09

bubmnoreka LIOK
https://m.edsoo0.ru/ff0c9ac0

JlelicTBME€ MarHMTHOTO TOJIST HA
JBUKYILYIOCS 3apsSKEHHYIO
yactuny. Cuina Jlopenua. Pabora
cunel JlopeHia

19.09

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

DIEeKTpOMAarHuTHask MHYKIHUS.
[ToTox BEKTOpa MarHUTHOM
uaaykiuu. DJ1C uHAyKIAN.
3aKOH JIEKTPOMATHUTHON
nHaykuun Papanest

22.09

JlaGopaTtopnast pabota
«HMccnenoBanue sIBICHUS
AIIEKTPOMArHUTHOW MHTKIIUN))

26.09

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camonnaykiuu. J1C
CaMOUWHIYKIIMH. DHEPTHS
MAarHUTHOTO TIOJIST KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

29.09

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

TexHuyeckue yCcTpoicTBa U ux
MIPUMEHEHHE: TOCTOSIHHBIE
MarHuThl, JICKTPOMAarHUTHI,
ANIEKTPOABUTaTENb, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TeYb

03.10

10

O6o06maromuii ypok «MarautHoe
noJie. DJIeKTpOMarHuTHas
WHIYKITHS

06.10

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

11

KonTpouabHnas pabora no teme
«MarunuTtHoe moJie.
DJIEKTPOMATrHUTHASI HHAYKIIASD)

10.10

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

12

CBO60,Z[HLIC MCXaHHUYCCKUC

13.10

bubmunorexa LIOK



https://m.edsoo.ru/ff0c98fe
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Kosebanus. ['apmMoHHUECcKHe
KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX 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»

17.10

14

KonebarenpHBIH KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJieOaHus B UACATbHOM
KoJIe0aTeIbHOM KOHTYpE.
AHaJIOTHSI MEXTY
MEXaHUYECKUMH U
AIIEKTPOMATrHUTHBIMHU
KoJIeOaHUAMHU

20.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHna. 3aKoH
COXpaHeHI/ISI 3HepFI/II/I B
HIealbHOM K0JIeOaTEeILHOM
KOHTYpE

24.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbh9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/1eHHBIC
MeXaHUUECKHE KOoJieOanus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

27.10

bu6moreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepeMeHHBIN TOK.
CunyconaaJIbHbIN NTEPEMEHHBIN
TOK. MOIIIHOCTh EPEMEHHOTO
TOKa. AMILTUTYTHOE U
JICUCTBYIOIIEE 3HAUEHUE CUIIbI
TOKa U HAMPSHKCHUS

07.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cbd34

18

Tpancdopmarop. [IpousBoicTso,
nepenava u noTpedieHue
3NEKTPUUECKOMN S3HEPTrUn

10.11

19

YCTpOoUCTBO U IPAKTUYECKOE
IIPUMEHEHHE IIEKTPUYECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, TUHUH JIIEKTpoIepeaay

14.11

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.

17.11
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Kynberypa ucnosipzoBanus
3JIEKTPOSHEPIUHU B IOBCEAHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuo.

21 CKOpOCTh pacpoCTpaHEHUS U 21.11 Bubnmorexa [IOK
https://m.edsoo.ru/ff0cca54
JuIMHa BOJIHBL. [lonepeunsie u
IIPOJIOJILHBIC BOJTHBI
3ByK. CKOpOCTH 3BYKa.
22 Fp}(])I;/IKOCTE 3BYKa. }];I;com TOHA. 24.11 Bubamorexa [IOK
https://m.edsoo.ru/ff0cccOc
TemOp 3ByKa
DIeKTPOMAarHUTHBIE BOJHBI, HX
23 CBOH'cha u ckopocTb. [lIkana 28.11 Bubnuoreia LIOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBE paTUOCBI3U U
24 TeneBuieHus. Pa3Butue cpencTs 01.12
cBs3U. Pagnosiokamus
o5 KounrpoJsbHas padora 05.12 bubnuoreka [JOK
«KoJie0anust u BOJHBD» https://m.edsoo.ru/ff0cc6f8
[IpssMmonuHeHOE
26 pacrnpocTpaHeHuE CBeTa B 08.12 bubnuoteka [JOK
OJTHOPOIHOM cpene. ToueuHbIi https://m.edsoo.ru/ff0cd350
HUCTOYHHMK cBeTa. JIyd cBeTa
OrtpaxxeHue cBeta. 3aKOHBI
27 OT;)a}KeHI/ISI csera. [locTpoenue 12.12 bubmmorexa LOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHUH B TJIOCKOM 3epKajie
[Ipenominenue crera. [TonHoe
28 BHYTPEHHEE OTpaKEHHUE. 15.12 bubnuorexa [JOK
[IpenensHBIA yroJ MOJHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPaKCHHUSI
JlaGopaTtopHas pabota
29 «I/ISMI;peHII)/Ie nopKaaaTeJm 21.12 bubmmorexa LIOK
https://m.edsoo.ru/ff0cd67a
MPETOMIICHHUS CTEKIIa»
JIunzsl. [locTpoenue
30 n3o0paxenuii B muuze. opmyna 99 12 bubmuoreka [JOK
TOHKOM JTUH3bI. YBEIHUCHUE https://m.edsoo.ru/ffOcddle
JIUH3BI
JIaGoparopHas paboTa
31 «HccnenoBanne CBOMCTB 26.12
M300paXeHUH B IMH3AX)
32 Jucnepcus ceera. Cl10KHBIN 29.12



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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cocrtaB Oenoro creta. L[Ber.
JlaboparopHas paboTa
«HabmroeHne ucnepcuu cBeTa

WuTepdepeniys ceera.

bubnunorexa LIOK
33 Auppaicuis ceeta. . 09.01 https://m.edsoo.ru/ff0ced22
JudpaknroHHas pemeéTka
34 [TorepeqHOCTh CBETOBBIX BOJIH. 12,01 bubnuoreka [IOK
[Monsipuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTudeckue MpuOOPHI U
35 YCTPOMCTBA M YCIIOBUS UX 16.01
0€301acHOTO TPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH
36 KJIACCUYECKOH MEXAHUKH. 19.01 bubnuotexa [JOK
[MocTynaTel crielMaibHOW TCOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
OTHOCHTENBHOCTh
37 OJTHOBPEMEHHOCTHU. 3aMe/JICHNE 23.01 bubnmorexa LOK
https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKpAICHUE JITTHHBI
OHeprus ¥ UMITyJIbC
PETMATUBUCTCKOW YacTullbl. CBA3b bubnuotexa [JOK
38 . 26.01
MAacCChI C SHEPTHEH U UMITYJIHCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKost
KourpoabHas pabdora «Onruka.
39 OCHOELI CHeHI/II;JILHOﬁ TeOpHuu 30.01 bubnmorexa LIOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHTEJIbHOCTH»
40 ®otonbl. Dopmyna I1nanka. 02.02 bu6moreka [IOK
DHEprus ¥ UMIyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIACTOBAHHUE
41 (bOT(I))a(b(beKTa. OHBII[TI)I A.T. 06.02 bubmmorexa LOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTorddexTa.
YpaBHeHue DWHIITeWHA IS bu6mmoreka [IOK
42 09.02
doroaddekra. «Kpacuas https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
apneHue ceeta. OnbiThl I1. H.
43 §e6ez[eBa. XHUMHYECKOE JICHCTBUE 13.02 bubmmorexa LIOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponucTea u
m MPaKTUYECKOe MPUMEHEHHE: 16.02

¢dboTOdMEMEHT, HOTOAATUHK,
coJiHeuHas OaTapesi, CBETO MO



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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

45

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

20.02

bubmunorexa LIOK
https://m.edsoo0.ru/ff0d0302

46

Mogenb atoma Tomcona. OMbIThI
Pesepdopna o paccesiauio o-
yactull. IInanerapnas moenp
aToma

27.02

bubmunorexa LIOK
https://m.edsoo0.ru/ff0d091a

47

[Tocrynater bopa

01.03

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

48

W3nydeHnne u norioneHue
(OTOHOB IpU NEPEXO0/JIe aTOMa C
OJIHOTO YPOBHSI SHEPTUHU Ha
npyro. Buael ciekTpos

05.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BosiHOBBIE CBOMCTBA YaCTHIL.
Bounnsl e bpowis.
KopnyckynsipHO-BOTHOBOU
nyanu3Mm. CIIoOHTaHHOE U
BBIHY)KJICHHOE U3JTy9CHHE

12.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATMOAKTUBHOCTH.
OmnsiTel Peszepdopaa mo
OTIPEJIETICHNIO COCTaBa
PaIOAKTHBHOTO M3ITy4CHHUS

15.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
u3nydeHus. Biusaue
PaAMOaKTUBHOCTH HA KUBBIE
OpraHu3Mbl

19.03

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJIEKTPOHHBIN U TO3UTPOHHBIH
Oera-pacnaj. ['amma-u3inydenue

22.03

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3U HYKJIOHOB B SIIIpE.
SnepHsbie peakiuu. AnepHbId
peakrtop. [IpoGnemsl,
MEePCIEKTUBBI, SKOJOTHYECKUE
ACIIEKThI SIAEPHOU SHEPTETUKHU

02.04

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

54

DJIeMEeHTapHbIE YaCTHUIIbI.
OTkpbITHE TO3UTPOHA. MeTo bl
HaOIOJICHUS ¥ PErUCTPaIUH
3MeMEeHTapHbIX yacTull. Kpyribii
cron «DyHIaMeHTalbHbIE
B3auMoJieucTBUs. EnuHCTBO
(bu3MUeCKOU KapTUHBI MUpa»

05.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38
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55

Bun 3Be3nn0r0 Heba. Co3pesaus,
SIPKUE 3BE3/1bl, IUIAHETHI, UX
BUIMMOE JBIKeHHe. CoIHeUHAsS
cucrema

09.04

56

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

12.04

57

3BE3/1bI, ©X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
[IOCJIEJOBATEIBbHOCTH.
Bnyrpennee ctpoeHue 3B€31.
CoBpemeHHbIe MPECTAaBIECHUS O
MIPOUCXOXKACHUN U IBOJIIOLUU
ConHua u 3B€37

16.04

58

Mneunsin [Iyte — Hama
lNamakTuka. [lonoxenne n
nBxkenne Coixna B [amakTuke.
lNamaktukn. YepHbIE ABIPHI B
AJIpax ralakTUK

19.04

59

Bcenennas. Paz0Oeranue
rajgaktuk. Teopus bosbiioro
B3phIBa. PEMKTOBOE M3ITydCHHE.
MeraranakTuka

23.04

60

Hepemennsie mpoo6ieMbl
aCTPOHOMHUH

26.04

61

KonTpoabHasi padora
«JJieMeHTbI ACTPOHOMMU H
acTpopusukmn»

30.04

62

O6o06matomuii ypok. Poib
(bM3UKHM U aCTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
YyeaoBeKa

03.05

63

O6o6maromuit ypok. Ponb u
MeCTO (PM3UKU U ACTPOHOMHHU B
COBPEMEHHOMN HAYYHOHN KapTUHE
Mupa

07.05

64

O6o6maromuit ypok. Posb
(bu3MUECKO TEOpHH B
(bOpMHpOBaHHY TIPEICTABICHUH O

10.05




¢bu3nvecKoil KapTHHE MUpPa

65

Oo6o6maromuit ypok. Mecto
(bu3NYeCcKOi KapTUHBI MHUpPA B
00II1eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

14.05

66

PesepBHbIil ypok. MarauTtHoe
noJjie. DIeKTPOMarHuTHAS

UHAYKIOUA

17.05

67

PesepBHblil ypok. OnTuka.
OcHOBBI cnienUanbHOM Teopun
OTHOCHTEIIEHOCTH

21.05

68

Pesepnslit ypok. KBantosas
¢u3nka. DIeMeHThl aCTPOHOMHHU
1 acTpoU3UKHI

24.05

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

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

1. YueOnuk: Mskwuies I'.41., ByxoBues b.b., Corckuii H. H.®usuka: Yueb. Jus 11 k.
o0mieo0pazoBarenbHBIX yupexaeHuid. — M.: [Ipocsemienue, 2022

2. Coopuuku 3ana4: Ousuka. 3agaunuk. 10-11 ki.: Ilocobue ans oOuieo6pazoBar. yupexaeHui /
PervmkeBuu ALT1. — 8-¢ m3., crepeotnrt. — M.: JIpoda, 2019. — 192 c.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

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

2. Kupuk JI.A., I'eapenmreiin JI.O., {uk FO.U. ®usuka 10 knacc. Meroauyeckre MaTepuaibl
s yaurens. [lon penakuueit B.A. OpnoBa. M.: Mnekca, 2005

3. Koposun B.A., Crenanosa I'.H. Marepuans! i1 HOATOTOBKU U MPOBEIECHUSI HUTOTOBOM
aTTECTAIlMU BBIITYCKHUKOB CpefHel (ToJHOM) mKkobl 1o ¢usuke. — Jpoda, 2001-2002

4. Koposus B.A., JlemunoBa M.FO. Metoaudeckuii cipaBOYHHK yUuTeNst GU3UKUA. — MHEMO3HHA,
2000-2003

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

6. Caypos I0.A. ®usuka B 11 knacce: Moaenu ypokos: Ku. [l yuurena. — M.: IIpocseluenue,
2005

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

JlMakTHYeCKUE MaTepUabl:

1. KonrposabHblie paboThl o gusnke B 7-11 kimaccax cpegHen mKobl: JAuIaKTHUECKH



Matepuan.nof pen. O.E. Oenunk, C.A. Hlamama. — M.: [IpocBemenue, 1991.

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

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

4. Kupuk JI. A.: ®uszuka. CaMmocTOsATEIBHBIE U KOHTPOJIbHBIE pab0Thl. Mexanuka. MomekynspHas
¢uzuka. DnekTpuuecTBo U MarHeTusM. Mocksa-XapbrkoB, Mnekca, 1999r.

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

6. MockaneB A.H., Huxynosa I'.A.®u3uka. ['otoBumcs k EI'D Mocksa: Jlpoda, 2009

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
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






