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COJEP)KAHUE YUYEBHOI'O MNPEJIMETA, YUEBHOI'O KYPCA, YYEBHOI'O
MOJY.JISI

11 KJIACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoMazHUMHAA UHOYKYUA

[TocTtossHHble  MarHuThl.  B3aummojeilcTBHE  ITOCTOSIHHBIX ~ MarHuTOB.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUMHW. [IpyHOMII Cyneprno3uuuu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKUMU. KapTuHa JMHUI MarHUTHOU
VHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe 1OJi€ NPOBOJAHMKA C TOKOM. KapThHa JMHUNA WHAYKIWU
MAarHUTHOTO TOJSl JIJIMHHOTO MPsIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib U HanpaByieHue. JIBUKEeHHE 3apsyKEeHHON YacTHUIbI
B OJTHOPOJIHOM MarHUTHOM MoJie. PaboTa cuisl Jlopenia.

SIBneHne BIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYIAs CUla HWHIYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanest.

Buxpepoe »snexTpuueckoe moJie. OJIEKTPOABWKYIAs CHJIA HHAYKLIHH B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOJBIKYIIAs  Ccujla
CaMOWHIYKIIUU.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThbl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YacTULl, UHIYKIWOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmonencTere 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.



3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH U3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

W3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOAHMS.
["apmonundeckue kosiebanus. Ilepuon, yactora, amrmmTyna u (asza kosieOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
koseOanuii. [IpeBpaiieHue 3Heprun Npu rapMOHNYECKUX KOJIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYSCKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJ€ATBHOM K0JIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENbHONW CHUCTEMBI (MPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).

HaOGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXKICHHBIX KOJIeOaHUH.

Habmronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANIPSDKEHUST OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3zonanc mnpu TmoOCIENOBATENBHOM COEAUHEHHHM PE3UCTOPa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.



Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LENH W3 IOCJIEA0BATENbHO
COEAMHEHHBIX KOHJEHCATOPa, KATYLIKU U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 6OJIHbL

Mexannueckue BOJHBI, ycioBUSL pacnpoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHuss W JJiuHa BOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
HUuTtepdepenius u nuPpaxius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtamusa BektopoB E, B, V B anekTpoMaruuTHol BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpEJOMIICHUE, MOIspu3auus, AUPpaKius,
unTepdepenius. CKOpoCcTh JMEKTPOMATrHUTHBIX BOJIH.

[ITkaia 3n€KTPOMArHUTHBIX BOJH. [[prMeEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLMTBI paguOCBsI3U U TeNeBUACHUSA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbl.

TexHn4eckrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAasl JUArHOCTUKAa B TEXHUKE W MENULIMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue M pacpOCTPAHEHUE MTONEPEUHBIX U MPOIOIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HaOmonenue oTpakeHus: U MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepeninu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTON KoJeOaHuH.

HccnenoBanne  CBOMCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpaXkCHHUE,
npesioMJIeHUE, Moaspu3anus, qudpakius, uHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pacHpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuit B
IIJIOCKOM 3€pKaje.



[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeh
npenomiieHusa. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIM yroa MOJHOIO
BHYTPEHHETO OTPAKEHHSI.

HMucnepcust cBera. CiioXHbIN cocTaB 0enoro ceerta. LIger.

CobOuparonie W paccedBaroniue JuH3bl. ToHkas suH3a. DoKycHOe
paccTosiHuE W ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHune uzoOpakeHUi B
coOMparoIIUX U paccenBalOIuX JuH3aX. Dopmysa TOHKOW JHH3BL. Y BEJIUYCHHE,
JTaBaeMoe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. HWurepdepeniuss cBera. KorepeHTHble HCTOYHHUKHU.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHUHMMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpaxuus cBera. JludpakimoHHas peméTka. YCJIOBHE HaOI0ICHUS
INIABHBIX ~MakKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHnueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUSI.

Llemoncmpayuu

[IpssMOIMHENWHOE pacHpOCTPaHEHNE, OTPAKEHUE M INPEJIIOMIICHHE CBETA.
Ontuueckue mpudOpHI.

[lonHOE BHYTpEeHHEE OTpakeHUE. Moziellb CBETOBOAA.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3AX.

Mopaenn MUKpOCKOMa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaGmronenue nudpakiuu cBera.

HabGmronenue nucnepcuu cBera.

[lonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBI.

[Tomyuenue ciekTpa ¢ MTOMOIIbIO TU(DPAKINOHHON PEIIETKH.

HaOmronenue nonsipuzannu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanne cBOMCTB M300paK€HUH B JIMH3AX.

Habmronenue aucnepcuu cBeTa.

Pa3znesn 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEILHOCTH



['panuupl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIELIMAIIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIUIT OTHOCUTEIHLHOCTH DUHIIITEITHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € PHEPruer U UMIYJIbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIHs
IIOKOS.

Paznea 7. KBantoBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMIyJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dororddekra. YpaBHenue OiHmTenHa it Gportorddekra. «KpacHas rpaHuiia»
doTtorpdexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NJeCTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTODIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotoapdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHIHETo GoTodddexTa.

Ceeroauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHILI.
[InanerapHas moxpens aroma. [loctynmatel bopa. M3nydenue u moriyonieHue
(GOTOHOB TpU Tepexojie aToMa C OJHOrO YPOBHSI 3HEPruM Ha Apyroi. Buabl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHM aTOMa BOJOPOAA.

BousiHoBBIE cBolicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckyisipHO-BOJITHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.



Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HaOmronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma mo  ompeneneHuto  coctasa
panuoakTuBHOTrO wu3nydeHus. CBoiictBa anbga-, Oera-, ramMma-u3Iy4CHHS.
Bisinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimoHHas monenb snpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.

Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.

DHeprus CBA3U HYKJIOHOB B sijipe. SAaepubie cuibl. Jlegext macchl sapa.

Snepnpie peakuuu. /leneHne u CUHTES SAED.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnembl W MEPCHIEKTUBHI
SJIEPHOMN SHEPTETUKU. DKOJIOTHYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU.

OnemeHTapHble YaCcTULbl. OTKPBITUE TO3UTPOHA.

Mertoabl HAOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIe B3auMOIeHcTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpOMCTBA U IIPAKTUYECKOE NMPUMEHEHUE: TO3UMETpP, Kamepa
Bunbcona, sigepHblil peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOLINUX YACTULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IBI, TUTAHETHI, WX BHUIANMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprun CosiHIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTB». 3BE3/bl TJIaBHOM MOCIEIOBATEIbHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3/] TJIABHOM IMOCIEOBATEIbHOCTH. BHYyTpeHHee cTpoeHue
3BE371. COBpEMEHHbIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoJonnu CoiHIa 1
3BE3/1. DTambl )KU3HU 3BE3].



Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B Aapax
raJgaKkTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PenmukToBO€E M3nydeHue.

Maciradnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménusie mpo6ieMbl aCTpPOHOMUM.

Yyenuueckue nabnooenus

HabmroieHust HEBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAHUEM KOMIIBIOTEPHBIX
IPUJIOKEHUH JJIs ONPEIENICHUS MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Habntonenus B teneckon JlyHsl, mnaner, Miieunoro Ilytu.

O6o01maomee NOBTOPEeHUE

Ponp ¢u3ukm M acTpOHOMMM B HKOHOMHUYECKOM, TEXHOJIOIMYECKO,
COLIMAJILHON M 3THYECKON cepax AesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMMH B COBPEMEHHOM Hay4HOU KapTHHE MUpPA, POJib PU3NUECKON TEOpUn
B (QOpMHUPOBAHMU TMPEACTABICHUN O (U3MUECKOH KapTUHE MHpA, MECTO
(u3nYECKOl KapTUHBI MUpa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MIPEACTABJICHUM O PUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenne xypca ¢gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COIEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcamMHM MaTEMaTHKH,
OMOJIOrMH, XMMHH, Teorpadru U TEXHOJIOTUU.

Meosicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: sIBJICHUE, Hay4yHbIH (DakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIeHUE CUCTEMBl YPaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPHl M UX IIPOCKLIMM HAa OCU KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
IPOU3BOJHBIC 3JEMEHTAPHBIX (YHKIUN, NPU3HAKK MOJ00OUS TPEYroJIbHUKOB,
ompeeleHUE TUIONIAIN ITOCKUX GUTYyp M 00BhEMA TElL.

Buonocus: »nekTpuyeckue SBIECHUS B JKUBOM NpPUPOJE, KojeOaTeabHbIE
JBIKEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBICHUS B )KMBOUW NMPUPOJE, NEHUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpPa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPAIbHBIN
aHaJIN3.

l'eocpagpus: MarHuTHbIE TIOJMKOCA 3€MJIM, 3aJ€KM MarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHUN.



Texnonocus: NWUHUAKM DJIEKTPONEpEAady, TEHEPATOP MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHASA I1€Yb, pajaap, PaguoONpPUEMHUK, TEIEBHU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS OTMTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O IIPEJIMETA,
YYEBHOI'O KYPCA, YYEBHOI'O MO YJIA

OcBoenne yueOHoOro mnpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
obOpasoBanus (6a30BbIN YPOBEHB) OJDKHO OOECIEUUTH OCTHKCHHUE CIIETYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS Y4eOHOTO mpeaMeTa «Du3nKay AOKHBI
OTpakaTb TOTOBHOCTH M CIIOCOOHOCTh OOYy4YalOIMMXCA PYKOBOICTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UILIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TMO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IlEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIILHOCTH B IMPOIECCE peaM3allii OCHOBHBIX HaNpaBICHUN
BOCIIUTATENBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOIrO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIpaBJIe€HUU B 00pa30BaTEIbHON OpraHU3alluu;

YMEHHE B3aUMO/ICICTBOBATH C COI[MATbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTD POCCUICKOMN IPaXKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCJIEC B
NEATEIIbHOCTH YYEHOTO;

OCO3HAHUE JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucylero (pu3ndyeckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMSI:
10



UHTEpEC K pa3iuyHbIM cdepaMm MpodheccroHalbHON eATENbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyme mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JIacTH
(pU3KMKYN Ha IPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYPBl, OCO3HaHHE TJ100aIbHOrO
XapakTepa 3KOJOTMYECKUX MPOo0IIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHMA LEJIeW YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacIIMpEeHHUE OMbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBJIEHHOCTH Ha
OCHOBE UMEIOLINXCS 3HAaHUU 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

OCO3HAaHUE LIEHHOCTU HAYYHOU JESTENbHOCTH, TOTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKH  OCYLIECTBIATh MNPOEKTHYID M HCCIEI0BATENbCKYIO
NEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeicTByA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBIISATH  3AKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMATPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalv3a UMEIOIIUXCS
MaTepHUaJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUMN JEATEIBHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeIbCKHeE 1eHCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEW, KIKOUYEBBIMU ITOHATHUSMH U METOIAAMHU
(bu3nYeCcKo HAyKH;
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BJIaJICTh HABBIKAMU YYeOHO-HCCIICIOBATEIBCKOW U MPOCKTHOW JACATCIIEHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY
METOJIOB pemieHUs 3aaad (U3HUECKOTO COJECP)KaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQIeTh BUJAMH JICATEILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAINA, MPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYAIIUSX, B TOM YHCJIC ITPH CO3JIaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJSITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUTOTE3Yy €€ pEeIIeHHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MApaMETPhI K KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEHmICHUS 3a7add  pe3yJbTaThl,
KPUTHYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 0O0pPa30BATEIHHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

yMETb NEPEHOCUTh 3HAaHHUA MO (PU3MKE B MPAKTUUYECKYIO 0OIacTh
KU3HECATCIILHOCTH,

yYMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOIYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIa/ICTh HaBBIKAMH TMOJyYeHUs WHPOPMAIUU (PU3NIECKOTO CONCPIKaHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W HHTEPIPETAi0 MHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBJICHHUS,

OIICHUBATH JJOCTOBEPHOCTH HHPOPMAITUH;

UCTIONb30BaTh  CpPEeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEUICHUH KOTHHUTHBHBIX, KOMMYHHUKATHBHBIX U OpraHU3allMOHHBIX
3alad  C CcoOMofeHNEM TpeOOBAaHWN DPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301TaCHOCTH;

CO3/MaBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUs B PpasIUYHBIX (opmarax c
yu€TOM HazHAYCHHS MHPOPMAITUHU U [EJICBOW ayTUTOPHH, BRIOUPAst ONITHMAIBHYIO
(dbopMy MpeACcTaBICHUS ¥ BU3yaTU3alliu.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC YYeOHbIe NeHCTBHA:
OCYIIECTBIISATH OOIICHHE HAa ypOKaX (PU3UKU U BO BHEYPOUHOH AESITEIbHOCTH;
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pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaJTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIMX
MHTEPECOB U BOBMOXKHOCTEH KaKJI0T0 WieHa KOJUIEKTUBA;

OpUHUMATh LEJIM COBMECTHOH  JIeATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JTOCTMIKEHUIO: COCTaBJATh IUIaH ACWCTBUA,
pacrpenenartb poyid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXJaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KaueCTBO CBOErO BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeqjaraTb HOBBIE TMPOEKTHI, OIEHUBATh HJEH C TMO3WIMU HOBU3HBI,
OpPUTHHAIILHOCTHU, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAaIMSIX, IPOSBIISATH TBOPUYECTBO H BOOOPAKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO AESITENBHOCTh B 00JIACTH
GU3UMKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIUPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBINOJHEHUS MPAKTHYECKOW paboThl ¢ YUYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacimupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO HPYAULIMUA B 00JacTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,

OLICHMBAaTh COOTBETCTBHUE PE3YJIHTATOB LETSM;
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BIAJIETh HAaBBIKAMH  IIO3HABATEIbHOW  pe(JIeKCMH KaK  OCO3HaHUS
COBEPIIAEMBIX JEHCTBUH ¥ MBICIUTEIBHBIX MPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAaHUI;

UCIOJIb30BaTh MPUEMBI peduieKCUn AJIs OLIEHKU CUTYaIluH, BHIOOpPAa BEPHOTO
peleHus;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMEHHO NPUHUMATH PEIICHHS [0 HX
CHIDKEHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYT'HX IIpH aHajlu3e pe3yabTaToB
NesITeTbHOCTH;

IPUHUMATD ce0sl, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOWHCTBA,

NPUHUMATh MOTHUBBI M apTyMEHTHl JIPYTHX IIPH aHalu3e pe3yJIbTaToB
JeSITeTbHOCTH,

NpU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mporuecce nocTKeHUs! TUYHOCTHBIX PE3YJbTATOB OCBOCHMS IMPOrPaMMBbI
no ¢Qusuke AN YpPOBHS CpeAHero oOimero oOpa3oBaHHs y OOyYaromMXcs
COBEPILICHCTBYETCS IMOIMOHAITBHBIN UHTEJUICKT, Ipe/IoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHWE, BUJIETh HAINPaBJICHUS Pa3BUTHs COOCTBEHHOI SMOLMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHHS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalnTHpPOBAaThCA K
YMOIMOHATBHBIM U3MEHEHHSIM U TPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOIIEH CTpeMIIEHHE K JTIOCTHKEHUIO LEIH U
ycIieXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH HMCXOJIS W3 CBOUX
BO3MOKHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
JpyTruX, YYUTBIBaTH €ro MpHU OCYIIECTBICHUHM OOLIeHHS, CHOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMABHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMU, 3a00TUTKCS, IPOSIBIISATh HHTEPEC U Pa3peniaTh KOH(IUKTHL.

ITPEAMETHBIE PE3YJ/IBTATDBI
K xonumy oOyuenuss B 11 kiacce npeaMeTHbIE pe3yJbTaTbl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHHIA:
JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKHU U
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TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
(du3nYeCKOi KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEeHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIN AJIEKTPUUECKUMN 3apsAJl, JIyd CBETa, TOUCUHBIA UCTOYHUK CBETA, AJICPHA
MOJIeJIb aTOMa, HYKJIOHHAsh MOJENIb aTOMHOTO siJipa MpHU pEUIeHUU (PU3NYECKHUX
3a1ady;

pacro3HaBaTh (pU3NUECKHe SIBICHUS (IPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOW (DU3UKH: 3IEKTpUUECKasi MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWs, JACHCTBUE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM W JBIDKYIIHMICS 3apsll, SJICKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPAaCHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHHUE,
uHTephepeHus, audpakuuss U TOJApU3aLMs  CBETa, JAUCHEPCHUs] CBETa,
dboTtoanekTpudeckuit 3Phext (hoTodrddhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JMHEWYAaTOro CIHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass W HMCKYCCTBEHHas
PaINO0aKTUBHOCTb;

ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYI0  IPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Yysl (DU3NYECKHUE BEITUUYHHBIL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHUE, AIEKTPHYECKOE
COINPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cujila, paboTa TOKa,
WHIYKIUMS MarHUTHOTO MoJs, cuia Ammepa, cuna JlopeHua, HWHIYKTHBHOCTb
KAaTYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJei, MepuoJl M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpe, 3apsil U CHiIa ToKa B IIpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3UUECKUN
CMBICTT HCIOJB3YEeMbIX BEJIMYMH, WX OOO3HAYEHUS U EAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JAPYTHUMHU
BEJINYMHAMU;

ONUCHIBAaTh M3YYCHHBIE KBAHTOBBIE SBICHHUS M TPOLECCHl, HCIOIb3YS
bu3nYecKue BEIMYMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPUOJ TOJypaciajia, SHEPTHs CBI3U
aTOMHBIX SI/IEp, MPU ONUCAHUU TPABWIBHO TPAKTOBAaTh (PUIUYECKUA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUCHUS W CIAWHMIIBI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIONIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTHMH BEJIMYWHAMU,
BBIYUCIISITh 3HAUCHUE (DU3NUECKON BETUUUHBI;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONb3Ys (PU3MUECKHE
3aKOHBI U MPUHLMINBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOIO U NapaJUIEIbHOIO
COCIMHEHNS IPOBOJHUKOB, 3aKOH Jxoyis—J/IeHnma, 3aKOH 3JIEKTPOMAarHUTHOM
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UHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PacpOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEHHE DWHIITEeHa mis (oTorddekra,
3aKOH COXpaHEHMs SHEPruH, 3aKOH COXPAaHEHHUs HMITYJbCa, 3aKOH COXPAaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHUs MacCOBOI'0 YHCIA, MOCTynarhl bopa,
3aKOH PaJIMOAKTUBHOrO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIbI, OOJACTH)
IPUMEHUMOCTH;

OTpEeENATh HAIIPaBJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISl POBOJHHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh W ONHCHIBATh H300paKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaioM,
TOHKOM JIMH30M;

BBIMIOJHATh HKCHEPUMEHTHI M0 HCCIECAOBAHUIO (PU3MYECKUX SBICHUNH U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBaTh mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOr0 O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTh BHIBOIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYUH, IPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh U3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHHUM: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCMMOCTH (DU3MYECKUX BEJIMYMH B BUJIE TAOJHUIl U
rpaduKoB, JAeyaTh BHIBOABI IO pe3ybTaTaM UCCIIEI0BAHMS;

coOJro1aTh MpaBuiia 0€30MacHOro0 TpyJa MpU MPOBEIEHUU MCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeOBATEIbCKOW U MPOEKTHOU
JESITEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (hU3MUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJauu
BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUUYMHBI U (POPMYIIHL,
HEOOXOuMbIe N7l €€ pElICHUs, MPOBOIUTH PacuéThl M OICHMBATh PEaTbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3NUUECKOUN BEIMYUHBI,

pelaTh KaueCTBEHHbIE 3aJa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY PacCyX JCHUI C OMOpOM Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU
bu3ndecKue SBICHNUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJIOTMH JISl TTOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
U TIPEICTABJICHUS] Y4EOHOW U HAyYHO-TIOMYJISIPHON MHGOpPMALINH, MTOJTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyto HH(POPMALIUIO;
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OOBSCHITh TPHUHIUIBI JIEWCTBHUS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, Pa3inudaTh yCJIOBHs MX O€30MaCHOTO MCTOIL30BAHMS B MIOBCETHEBHOM
KU3HH,

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKHU, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

WCITOJI30BAaTh TEOPETHYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KH3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU O0pallleHUuH ¢ MpUOOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

paboTaTh B TpYyIIe C BBHINOJHEHUEM pPa3IUYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIbI, PalMOHAIBHO PACHPEACNATh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJIeKBaTHO OILEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paCCMATPUBAEMOM ITPOOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB,

OTBOJUMBIX HA OCBOEHUME KAXJIOM TEMbI YYEBHOI'O ITPEJIMETA

11 KITACC
N KoanuecTBo yacos DJIeKTPOHHBbIE
11/-11 HaumeHoBaHue pa3iejioB M TeM NMPOrPaMMBbI B Konrpoabnbie  Ilpakruueckue (uupposbie)
cero padoThI padoThI o0pasoBaTe/IbHbIE
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
bubmunoreka LIOK
1.1 MaruuTHOe noJie. DNeKTPOMarHuTHasE UHIYKIIHS 11 1 3 hitps://m.cdsoo.ru/Tf41c97c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHuyeckue U 3JIeKTPOMArHUTHbBIE 9 0 1 bubmmoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
2.2 MexaHuyecKkue U 3J1€KTPOMATHUTHBIE BOJIHBI 5 1 0 hitps://m.cdsoo.ru/Tf41c97c
bubmunoreka LIOK
2:3 Onriia 10 0 3 https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
. but6mmoreka [IOK
3.1 OCHOBBI CHIEIIMAIBbHOW TEOPUU OTHOCUTEIIBHOCTH 4 1 0 hitps://m.cdsoo.rw/7f41c97c
Uroro no pazgeny 4
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Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DeMeHTHI KBAHTOBOU OITHUKU 6 bubmorera [IOK
’ https://m.edsoo.ru/7f41¢c97c¢
bubmunoreka LIOK
4.2 C 4
TpocHHE aToMa https://m.edsoo.ru/7f41¢c97¢
bubmunoreka LIOK
4.3 A 5
TOMHOC AP0 https://m.edsoo.ru/7f41¢c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DNeMEeHTHI aCTPOHOMUH U aCTPOPHU3UKH 7 bubmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3znen 6. OBOBLIAIOHIEE TIOBTOPEHUE

6.1 Ob6o061matoiiee MOBTOpPEHUE 4 ngﬂ;;f;;grouﬁ 41c97c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

19


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

ITOYPOYHOE IIVTAHUPOBAHUE

11 KITACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Hdara uudgposbie
Nen/m Tema ypoka Koutpoabsnbie IIpakTuyeckue
Bcero u3yuyeHusi oOpa3oBaTeiibHbIE
padoThI padoTsI
pecypchl
T1 daekTpoaunamuka 11 yacos

[TocTostHHBIE MATHUTHI U UX
B3auMoO/iciicTBUe. MarHUTHOE MOJIC. 1 0 0 Bbu6nmuoreka [JOK
Bektop MaruuTHON MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIHH.
MarsuTtHO€ 110J1€ IPOBOJHUKA C TOKOM.
OmneiT Opcrena. Bzanmopeiicraue 1 1 0 bubnuoreka [IOK
MIPOBOJHUKOB C TOKOM. BxoaHas https://m.edsoo.ru/ff0c98fe
KOHTPOJIbHAs padoTa.
Jlabopamopnas paboma «H3zyuenue 1 0 1 bubanorexa [HOK
MAZHUMHO20 RO KAMYWKU C MOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBue MarHUTHOTO IOJIS Ha
MPOBOAHUK ¢ TOKOM. Crita Amrepa.
Jlabopamopnas paboma «Hccrnedosanue 1 0 1 bubmorexa HOK

. P P p https://m.edsoo.ru/ff0c9ac0
oelicmeus NOCMOSIHHO20 MAZHUMA HA
PAMKY € MOKOM»
JleficTBue MarHUTHOTO IOJIS Ha
JIBYK CsI 3apSHKEHHYIO YaCTHUIL 1 0 0 buGnnorexa LIOK

YHYIo P o 4 https://m.edsoo.ru/ff0c9df4

Cwuia Jlopenna. Pa6ota cuel Jlopenna
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OnekTpoMarHuTHas uHaykus. [TotTok
BEKTOpa MarHuTHOW uHAyKIuu. J1C
MHIYKIUU. 3aKOH JIEKTPOMAarHUTHON
nHaykiuu dapanes

Jlabopamopnas paboma «Hccredosanue
AGNEHUsL DNEKMPOMACHUMHOU UHOYKYUUY

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NHnykTUBHOCTD. SIBIIeHUE
camouHaykiuu. 9J1C caMOMHAYKLIUH.
OHeprus MarHUTHOT'O NOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110J1€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre yCTpoucTBa U UX
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
OJICKTPOMAIrHUTBI, 3JICKTPOABUTATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
WHAYKIOUOHHA IM1CYb

10

O6o0maromuii ypok «MarHuTHOeE ToJie.
DNeKTpOMAarHUTHAS] HHTYKITHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTpoasHasi padora no reme
«MarauTHoe moJie.
DJIEKTPOMATHUTHASI MHAYKIHS.)»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

T2

Koje0anus 1 BOJHBI

24 yaca

12

CB00OOJHBIE MEXAHUYECKUE KOJIEOAHNUSI.
["apMonnueckue Kkonebanus. Y paBHEHUE
TapMOHUYECKHUX KOoIeOaHUH.
[IpeBpamienue 3epruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

Jlabopamopnas paboma «Hccrnedosanue
3a6UCUMOCTU NEPUOOA MATILIX
KONeOanuil epy3a Ha Humu om OJIUHbL
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HUmu u maccul cpys3a»

14

Koneb6arenbupiii KoHTYp. CBOOOHBIC
BHGKTpOMaFHI/ITHBIe KOHe6aHI/I$I B
UcabHOM KOJIe0aTeTbHOM KOHTYpE.
AHaJ'IOI‘I/ISI Me)KI[y MEXAHUYCCKUMU U
BHGKTpOMaFHI/ITHBIMI/I KOHe6aHI/I$IMI/I

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3aK0H COXpaHEHUS
OHCPIrur B UACAJIbHOM KOJIe6aT€.HBHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxarnmx
KoJieOaHusX. BeIHYKICHHBIC
MeXxaHH4JecKue Koyiebanus. Pe3onanc.
BBIHy)KI[eHHBIG BHGKTpOMaI‘HI/ITHBIG
KOJIEOaHM

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

17

[TepemennsbIit Tok. CUHYCOMAANBHBIN
MepEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEHCTBYIOIEE 3HAUEHHUE CUITBI TOKA U
HaIpsOKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaayda u noTpedaeHue
3JIEKTPUYECKON SJHEPTUU

19

Y CTpolcTBO M TPAKTHUECKOE
MPUMEHEHHE AIIEKTPUYECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa, JIMHUN
3JeKTponepeaad

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKH ITPU
IPOU3BOICTBE AIEKTPOIHEPTUH.
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KynsTypa ncnonb3oBanus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU

Mexanunueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. Ckopoctsb

bu6mmoreka [IOK

21
pacnpoCTpaHEHUs U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U TPOI0JIbHBIE BOIHBI
2 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh bubanorexka [HOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DIIeKTPOMAarHUTHBIE BOJIHBI, KX
23 cBoiicTBa U ckopocTh. IlIkana bubmorexa LIOK
p ’ https://m.edsoo.ru/ff0ccfe0
3JICKTPOMArHUTHBIX BOJIH
24 [IpuHLIUTIBI PaIMOCBSI3U U TEIEBUACHUS.
PazButue cpencts cBszu. Pangnonokamus
ITpssmonuHetHOE pacIpocTpaHeHHE
25 CBI;Ta B OJHO OHHIZ)ﬁ cpe):[epToqeqHHﬁ bubmorexa LOK
p pee. https://m.edsoo.ru/ff0cd350
MCTOYHUK cBeTa. JIyd cBera
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
26 csera. [TocTpoenue n3oopakenuii B bubmmorera IOK
’ p p https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3€pKaje
[Ipenomnenue ceeta. [TonHoe
27 BHYTpeHHEeEe oTpakeHue. IIpenensHbIi buGnnorexa LIOK
yp P P https://m.edsoo.ru/ff0cd7f6
YTOJ1 TIOJTHOTO BHYTPEHHETO OTPAXKEHUS
Jlabopamopuasa paboma «H3zmepenue
73 pAmOopIaLp P bubmuorexa [JOK
noxkazameJisi NPelOMIEHUS CIMEKILAY
P https://m.edsoo.ru/ff0cd67a
JIunssl. [loctpoenue n3obpaxxeHuil B
. bubmuorexa [JOK
29 nuH3e. Popmysia TOHKOU JIMH3HI.

VYBennueHue JTNH3EI

https://m.edsoo.ru/ff0cddle

23



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

Jlabopamopnas paboma «Hccredosanue

30 . . 1 0 1
CBOUICMB U300PAdHCEHULL 8 TUH3AXY
Hucnepcus ceeta. ClI0KHBIN COCTaB
31 oenoro ceera. L{Bet. Jlabopamopnas 1 0 1
paboma «Habnooenue oucnepcuu
ceemay
0 HNurtepdepentus ceera. udpakius | 0 0 bubanorexka [HOK
cBeta. [ludpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
13 [TonepedyHOCTh CBETOBBIX BOJIH. 1 0 0 bubmmoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
34 OnTuueckuie MpuOOPHI U YCTPOICTBA U 1 0 0
YCIIOBUS UX 0€30MacHOT0 IPUMEHEHUS
35 KonTpoasHnas padora «Kosedanus u 1 1 0
BOJIHBI»
T3,4 OcHOBBI CIeNUAJBbHON TEOPUN OTHOCHTENbHOCTH. KBaHTOBasi pusznka 19 yacos
['paHuUIbI MPUMEHUMOCTH KJIACCHUECKOM
36 Mexanuku. [locTynarel cnenuaibHON 1 0 0 bubmmorexa [TOK
' Y H https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTH
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH.
37 3ameJieHne BpPEMEHH U COKpaIllEHUE 1 0 0 bubmmorexa [TOK
8 p patt https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHEPrus U UMITYJIbC PEIATUBUCTCKON
38 yacTulbl. CBA3b MacChl C SJHEPrUEN U 1 0 0 buommorexa IOK
HEl p https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPTHUs MOKOS
19 CBsi3b Macchl ¢ SHEPTUEH U UMITYIBCOM. | | 0 bubmmoreka [JOK
DHeprus MoKost https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. opmyna [Inanka. DHeprus u 1 0 0 bubnuoreka [IOK

UMITYIIbC (POTOHA

https://m.edsoo.ru/ff0cfel6
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OTKpsITHE U HCCIEN0BAHNE

Bbu6nuoreka [JOK

41
dororddekra. OnwiTel A. I'. Ctonerosa https://m.edsoo.ru/ff0cffc4
3akoHbl pororddexra. YpaBHeHUE
42 SﬁHmTeg)Ha ):[nqs)lq)(bOToatb(}I@)eKTa bubnmorexa LHOK
' https://m.edsoo.ru/ff0d015¢e
«KpacHas rpanunia» porosrddexra
43 Jasnenne ceera. OnbrTol I1. H. bubmuorexa [JOK
JleOeneBa. XuMHU4UeCKOe IeliCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckre yCTpoucTBa U MPAKTUYEC
44 KO€ TpUMEHEHHUE: (POTOAIEMEHT,
dboTomaTuMK, COTHEUHas OaTapes,
CBETOJINO]
45 Pemenue 3aga4 mo reme «3J€MEHTHI bubmuorexa [JOK
KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OnbIThI
46 Pesepdopna o paccesnuro o-4actu bubmmorexa [TOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mozeb aToMa
[Tocrynatel bopa. U3nyuenue u
47 MOTJIONICHHE (POTOHOB TIPH MEPEXOJIC bubnnorexa [HOK
aTroMa ¢ OJHOI'0 YPOBHs DHEPIrUH HA https://m.edsoo.ru/ff0dOafa
Ipyroui. Buasl criekTpos
BonHoBEIE cBOiicTBa yacTull. BoiaHEI e
43 bpoiina. KopnyckynisipHO-BOJHOBOM bubanorexka [HOK
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE https://m.edsoo.ru/ff0dOafa
U3JIy4eHUE
OTKpBITHE pATMOAKTUBHOCTH. OMBITHI
49 Pezepdopna o onpeaenennio cocraBa bubmorexa [TOK
POOPA pell https://m.edsoo.ru/ff0d0ca8
PaAMOAKTUBHOTO U3TyUECHUS
50 CgoiicTBa anb(da-, 6era-, ramma- bubmmoreka [JOK
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N3TyUCHUS. Bausuaue PAANOAKTUBHOCTHU
Ha )XUBBIC OPraHU3MbI

https://m.edsoo.ru/ff0d0fd2

51

OTKpBITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacnan. IneKTpOHHBIH
U TIO3UTPOHHBIN OeTa-pacnan. ['amma-
U3ITyYeHUe

52

DHeprusi CBA3U HYKJIOHOB B sI/Ipe.

S nepHble peakuuu. A nepHbIA peakTop.
[Ipobnembl, epCreKTUBEI, 1 0 0
DKOJIOTUYECKUE ACIIEKTHI A1EPHOMN
DHEPreTUKU

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

53

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. MeTo1bl HAOMIOACHUS U
pETUCTpALIK IEMEHTAPHBIX YACTHULL.
Kpyrasiii cton «@yH1aMeHTalnbHbIE
B3aUMOJICUCTBUSI. ENMHCTBO
buznyecKoil KapTUHBI MUPa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

KonTpouabsHnasi paéora mo remam
«OCHOBBI CIeIHAJBLHOH TeOpHHU
oTHOcuTeabHOCTH. KBaHTOBasI
(puszuxa»

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

TS,6

DJIeMeHThI ACTPOHOMMH H acTpoduznku. O60061meHHOe NoBTOPpeHne. 14 yacos

55

Bun 38é31H0T0 HeOa. Co3Be3nusl, SpKUe
3BE3MbI, IJTAHETHI, UX BHINMOC 1 0 0
nxenre. CollHEUHas cucreMa

https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprun CosHua U 3BE3]1

https://m.edsoo.ru/ff0d0e38

57

3BE3/bI, UX OCHOBHBIE XaPAKTEPUCTUKHU. 1 0 0

https://m.edsoo.ru/ff0d0e38
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https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

3BE3bI TIIaBHOM ITOCIJIEA0BATEIHLHOCTH.
BuyTpennee crpoenue 3BE31.
CoBpeMEHHbIE MPENICTABICHUS O
MPOUCXO0XKICHUU 1 3BOJtoIMK CoJiHIIa U
3BE3

58

Mineunsiii [1yte — Hama ['anakruka.
IMTonoxxenue u nrxeue CoyHIIA B
lNanaktuke. ['anaktrku. YEpHBIE IBIPHI B
A/ipax rajJakTUK

59

Bcenennas. Pa3beranue ranaktuk.
Teopus bosboro B3peiBa. Penukrosoe
n3ny4dyeHue. MertarajiakTuka

60

Hepemennsie mpo0ieMbl aCTpPOHOMUU

61

KonTpoabHas padora «j1eMeHTbI
ACTPOHOMHUM U ACTPOPU3UKMN

62

O6o0matromuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIHMAILHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyelIoBeKa

63

O6o0maromuii ypok. Pois u mecto
(GU3UKY U aCTPOHOMUHU B COBPEMEHHOM
Hay4YHOUN KapTHHE MHUpa

64

Obo6maromuit ypok. Ponb gpusnueckoit
TEOpUH ¥ HU3MUYECKON KapTHHA MHPA B
(opMHpOBaHUY NIPEICTABICHUN O
(u3nvecKoit KapTHHE MUpa, O IIPHPOJIE
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HToroBasi KOHTpoJIbHasI padoTa 3a

65 1 https://m.edsoo.ru/ff0d0e38
Kypc ¢pusukn 11 kiaacca

66 PesepBHbIi ypok. MaruutHoe 1ose. 1
DNEeKTpOMarHuTHasE MHYKIUs

67 PesepBHbiil ypok. Ontuka. OCHOBBI 1
CIELNAJIBbHON TEOPUU OTHOCUTEIBHOCTH

68 PesepBHblit ypok. KBanToBas ¢pusnka. | bubmmoreka [IOK
DJIEMEHTHI aCTPOHOMUU U aCTPOPU3UKH https://m.edsoo.ru/ff0d 1784

OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME
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https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

30
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