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1. COAEP’)KAHUE OBYUEHUS
11 KUIACC
Paznen 4. DiaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUS

[TocTositHHBIE MarHuThl. B3aumoaencTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoOeE
nosje. BekTop MarHUTHOM WMHAYKIMWU. [IpUHIUIT Cyneprno3ulMi MarHUTHBIX IOJIEH.
JluHMM MarHuTHOM UWHAYKUMM. KapTWHa JWMHMI MarHUTHOM HWHIYKIUHW TIOJIS
MOCTOSIHHBIX MarHUTOB.

MarauTHOE€ TIONE€ NOPOBOAHMKA C TOKOM. KapThHa JHMHUKA WHIYKUUA
MAarHUTHOTO TOJISI JUIMHHOTO MPsIMOrO NPOBOAHMKA W 3aMKHYTOTO KOJIBILIEBOTO
MPOBOJIHHUKA, KaTyIIKK ¢ TOKOM. OmnbIT DpcTtena. BzanmoaeicTBue MpoBOJHUKOB C
TOKOM.

Cuna Amrnepa, e€ MOAYJb U HalpaBJICHUE.

Cuna JlopeHna, €€ MOy/Ib U HanpaBJICHUE. [[BMKEHUE 3apsKEHHOW YaCTHUIIbI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

SlBeHne  BIEKTPOMArHUTHOM HMHAYKOWH. [IOTOK BEkTOpa MAarHUTHOM
WHIYKIAW. OJNEKTPOJBHKYINAs CUJIa HHAYKIUW. 3aKOH DJICKTPOMArHUTHOM
nHaykunu Papanes.

BuxpeBoe »snexkTpuueckoe Toje. OJEKTPOABMKYIIAs CHJIA HWHIYKIUMA B
IIPOBOJHUKE, IBMKYIIEMCS MMOCTYNATEIBLHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHnykTuBHOCTE.  SIBIIEHME  CAaMOMHAYKUMHM.  OJEKTPOABIKYIIAs  CHJIA
CaMOUHIYKIIUU.

DHEprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuYecKne YCTPOMCTBA W IPAKTHYECKOE MPUMEHEHUE: TTOCTOSIHHbBIC
MArHUTHI, JIEKTPOMArHUTBI, JJIEKTPOJBUTATEb, YCKOPUTEIIN JIEMEHTAPHBIX YaCTHII,
WHAYKIUOHHAS [€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJI0OHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMY MAarHUTHOTO TOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMArHUTHON MHIYKIIUU.

IIpasuio Jlenua.

3aBUCUMOCTh JJICKTPOJABWKYIIEH CHJIBI MHIAYKIUA OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO ITOTOKA.



SIBneHue caMOMHIYKIIHMH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

WccnenoBanue nelcTBUS MOCTOSSHHOTO MarHUTa Ha paMKy € TOKOM.
WccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONEOAHUA

KonebGarenbHas  cucremMa.  CBOOOJIHBIE ~ MEXaHMYECKHE  KOJIEOaHMS.
I'apmonnueckue konebanuda. Ilepuon, wacrora, ammutyna u ¢as3a KoJaeOaHHI.
IIpy:XkuHHBI MasATHUK. MaTeMaTndecKnid MasTHUK. YPaBHEHHUE TapMOHHYECKUX
kosiebanuil. [IpeBpalieHue 3Heprun Npyu rapMOHUYECKUX KOJICOaHUSIX.

KoneOarenbubiii  koHTYyp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJICOAHUS B
UICATbHOM KOJEOaTeNbHOM KOHTYype. AHAJIOTHS MEXAY MEXaHUYECKUMH U
ANEKTPOMATrHUTHBIMU  KoseOanuamMu. Popmyna TomcoHa. 3akOH COXpaHEHHUA
SHEPTUU B UJICATLHOM KO0JIEOATEIbHOM KOHTYDE.

[IpencraBieHre O 3aTyxamIIUx KosieOaHUsX. BbIHYXIE€HHbIE MEXaHUYECKHE
kosiebanus. Pezonanc. BoiHy X 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennpii  TOk. CHHYCOMTANBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ M JEHCTBYIOLEE 3HAYEHHE CHUJIBI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTPeOJICHUE AIIEKTPUUECKON
DHEPIrUU. OKOJOTHYECKHE PHUCKH IPU IPOU3BOJACTBE 3JIEKTpodHepruu. KympTypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHuyeckrue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: DJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpOIEpe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTeabHOM CUCTEMbl (IPYXKUHHBIA HWIIH
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxaromux KojieOaHui.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmonenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKa M HANpPsDKEHUS OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc 1npu DOCIENOBAaTENBHOM COEIWHEHHWU PE3UCTOpa, KATYLIKU
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopenb TMHUY 3JIEKTponepe1ayn.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul



HccnepnoBanue 3aBUCHMOCTH MEpHUOJAa MallbIX KOJeOaHWil rpy3a Ha HUTU OT
JUIMHBI HUTU ¥ MacChl rpy3a.

HccnenoBanue mepeMeHHOro TOKa B LENU W3 MOCIEA0BATEIbHO COCINHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

Mexanuueckue BOJIHBI, ycinoBusi pacnpoctpaHenus. Ilepuoa. CkopocTb
pacrpoCcTpaHeHuss M JJIMHA BOJHBL. llomepeyHple W OpPOJOJIBHBIE  BOJIHBL
WuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBI. YCIOBHUS M3IYy4YEHUs DIIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanusi BektopoB E, B, V B anexkrpomaruutHOi BojHe. CBolicTBa
AIIEKTPOMATrHUTHBIX BOJH: OTPaKEHHUE, MPEIOMIICHUE, MOJspU3anus, AUPpPaKius,
uHTepdepeHuust. CKopocTh 3NEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJH. IIpuMEHEHME 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3Y U TEIEBUCHUS. Pagnonokanusi.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHHMUecKHue yCTpOWMCTBA M IPAKTHYECKOE NPUMEHEHHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIBTPa3BYKOBas JMAarHOCTHMKAa B TEXHUKE M MEIULMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tesedon, CBYU-neus.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

KoneOmtomieecs T€10 Kak UCTOUYHUK 3BYKa.

Habutoienue otpakeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepennn u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonieHue cBsi3u TPOMKOCTM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTON KoseOaHuil.

HccnenoBaHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPA)KEHUE, MPEJIOMIICHHUE,
noJisipu3anus, IMPpaxkuus, THTepPepeHLns.

Tema 3. Onmuxa

I'eomerpruueckas ontuka. lIpsMoiMHENHOE pPacIpOCTpaHEHHWE CBETa B
OJHOpOJHOM cpene. JIyu cBera. ToUeUHBIN UCTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHbl OoTpaxkeHus cBera. [locTpoeHune uzoOpaxeHUl B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPENOMJICHUSI cBeTa. AOCOJIIOTHBINA MOKAa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbIi yroia mOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oesoro cseta. LBer.



Cobuparonue u pacceuBaromiue auH3bl. ToHkas nuH3a. DokycHOE paccTosiHue
U ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHne n3oOpakeHui B COOMpAIOUMX U
pacceuBarommx JMH3aX. DOpMysia TOHKOM JUH3bI. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTE€P(HEPEHIIMOHHONW KapTHUHE OT JIBYX
cHUH(pa3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakaus csera. Judpakunonnas pemeérka. Y cinoBue HaOIIOACHHS TJIaBHBIX
MaKCUMYMOB TMpU TMaJI€HUM MOHOXPOMAaTHYECKOTO CBeTa Ha JIU(PaKIHMOHHYIO
PEIIETKY.

[Tonspusanus cBera.

TexHHuuecKue YCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToarnmapat, MPOSKIIMOHHBINA anmapar, MUKPOCKOTI, TEJIECKOI, BOJOKOHHAs ONTHKA,
IU(PPaKIMOHHAs PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpsAMoONMHEHOE pAacpOCTPAaHEHHE, OTPAXKEHWE W TNPEIOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIIA.

Habnronenue natepdepeHunn crera.

HaOnronenune nudpakiyu ceera.

Habntonenue nucnepcun cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonmy4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIHOHHON PEIETKH.

HaOmronenue nossipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue nokasarens NpelOMICHHS CTEKIIA.

WccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Habnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH
['paHuIBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHMKHU. llocTynmaTsl cnenuanbHON
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJS CKOPOCTH CBE€Ta B BAaKyyME,
IPUHLAI OTHOCUTEIBbHOCTH DUHIITENHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHH W COKpAILECHHE
JUTHHBI.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.



CBs3b Macchl ¢ SHCPFHCﬁ H UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ YaCTUIIbI. 9H€erfI
IIOKO4.

Paznen 7. KBanTtoBas pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonbl. Popmyia [lnanka cBsi3u 3HEprum (HOTOHA C €ro 4YaCTOTOW. DHEPIHs U
UMITYJIbC (POTOHA.
OtkpeiTie U ucciuenoBanue gorodddexra. Onbitel A. I'. CroneroBa. 3aKOHbI

dotorddexra. YpaBuenue OitHmTerHa mnsa gororddexra. «KpacHas rpaHuia»
doTordexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.

XUMHYECKOE JICCTBUE CBETA.

Texnuueckue yCTpoWCTBa M MPAKTUYECKOE TNPUMEHEHHE: (POTOIIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03PHeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoToaddekra.

Ceeronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YacTHII.
[Tnanerapuas mozaens atoma. [loctynatel bopa. M3nydenne u nornomieHue GoToHOB
IIpU MIEPEXO0JIe aTOMa C OJHOTO YPOBHS dHEPruu Ha Apyroil. Buasl ciektpoB. CriekTp
YPOBHEMN SHEPIUU aToMa BOJOPO/IA.

BonnoBeie cBoiicTBa yvactuil. Bosnsl ge bpoitns. KopmyckynsipHO-BOTHOBOM
Ty aJIN3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckre yCTpOMCTBA U MPAKTUUECKOE PUMEHEHUE: CIIEKTPAIbHBIN aHAIU3
(cekTpockor), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue nuHeNYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopusie padomul

Ha6nronenue nmuuaeituaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHThI, JOKa3bIBAIOIIME CJIOKHOCTh CTpoeHUs siapa. OTKpbITHE
panuoakTuBHOCTU. OmnbIThl Pe3epdopaa mo ompenesneHnio coctaBa pajloaKTUBHOTO



usnyuenus. CBolicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTU
Ha )KUBbIE OPTaHU3MBI.

OTkpbiTHe TIpOTOHA M HeWTpoHa. Hyknonnas moxaens sapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncno sapa. M30Torsl.

Anbda-pacnaa. OIEKTpPOHHBIM M MO3UTPOHHBIA OeTa-pacman. ['amma-
U3JIydeHHE. 3aKOH PaJIMOaKTUBHOIO pachaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. JledekT macchl sipa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepueiii peaktop. TepMosnepHbiii cuHTe3. IlpobOiieMbl M TMEPCIEKTHUBBI
AIEPHON SHEPrETUKH. DKOJIOTHYECKNE ACTIEKTHI SIEPHON IHEPTETHKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTalIbHbIE B3auMOJIeHcTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHHYecKue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: JO3UMETp, KaMmepa
Bunbcona, siaepHsblil peaktop, aToMHas bomoba.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHLI.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

WccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DieMeHTBI aCTPOHOMUM U ACTPOPUIUKHU

Otanbl pa3BUTHS acTpoHOoMuU. [IpuknagHoe M MHUPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMMH.

Bun 3Bé3gHoro nHeba. Co3Besnus, sIpKkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBIKCHUE.

ConHeuHas cucrtema.

Counnne. ConHeuHast akTUBHOCTD. McTouHuk sHeprun ComHIa U 3BE3/1. 3BE3bI,
UX OCHOBHBIC XapaKTEPUCTUKH. [[narpamMma «CHEKTpaJIbHBIA KJIACC — CBETUMOCTHY.
3BE31bI TJIABHOW MOCJIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» A
3BE3]] TJIABHOM NOCJIENOBATENBHOCTH. BHyTpeHHee cTtpoeHue 3BE34. COBpEMEHHBIE
IPEACTABICHUSI O MPOUCXOXKAECHUU W H3BodtonMu CoyHI@ U 3BE37. ODTallbl >KU3HU
3BE3.

Muieunsiii I[lyte — nHama ['amaktuka. [lonoxxenme u aBwxkenue ConHua B
lNanaktuke. Tunbl ramaktuk. PaguoranakTuky u kBasapbl. UEpHBIE ABIPBI B AIpax
rajaKkTUK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa006ia. PasOeranme ramakTuk.
Teopus bonpmoro B3pbeiBa. PeMKTOBOE M3MyUYeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.



Vuenuueckue nabooenus

HaGnronenuss HEBOOPYKEHHBIM TJIA30M C HCIIOJIH30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN JIJIT ONPECIICHHsS TOJIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us CEeBEpHOro MOMyIIapHs U SIPKHUE 3BE3BI.

Habmronenus B treneckon Jlynsl, ruranet, Mieunoro I1ytu.

O06o0mariiee NOBTOpPeHUE

Ponb pusmku u acTpOHOMUHN B 5KOHOMUYECKON, TEXHOJIOTUYECKOM, COIIMATbHON
1 3THYECKOU chepax AesATETHPHOCTH YeJIOBEKa, POJIb M MECTO (PM3UKU M aCTPOHOMHH
B COBPEMEHHOM Hay4yHOI KapTUHE MUpPa, poJib PU3NUECKON Teopur B HOPMHUPOBAHUU
IpeiCcTaBlIeHu 0 (U3NYECKON KapTHHE MHUpPA, MECTO (PHU3UYECKON KapTHHBI MUpa B
00111eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢gusuku 0a3oBoro ypoBHs B 11 Kiacce OcCyllecTBIsETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIPEIMETHBIX CBSA3CH C KypcaMH MATEMaTHUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBbIE C W3YYEHHEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, Hay4yHbIM (HakT, Tunoreza, (Qui3nyueckas BEIUYMHA, 3aKOH,
Teopusi, HaOIIOEHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa:  pelmieHHWE  CUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKHUE
GYHKIMU: CHUHYC, KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M HMX MPOCKIMM HA OCU KOOPJWHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKUMM, MPU3HAKK TOJO0US TPEYroIbHUKOB,
orpe/ereHUe MIOMIAAN IIIOCKUX GUTYp U 00BhEMA Tell.

buonoecusa: »>nekTpuyeckue SABICHUS B KUBOW mMpupone, KosiedaTenbHbIe
JIBWKEHUSI B KMBOW MPUPOJE, ONTUYECKHUE SIBJICHHS B JKHUBOM NPUPOJE, NCUCTBUE
paaualy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHMs KPUCTATNIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIN3.

l'eoepagus: marHUTHBIE OTIOCA 3€MIIH, 3aJI€KH MarHUTHBIX pyad, (HOTOChEMKA
3€MHOW MOBEPXHOCTH, MPEICKA3AHUE 3E€MIIETPSCCHUH.

Texunonocus: TWHUM  DIIEKTPOIEpENAd, TEHEpATOp TNEPEMEHHOrO0  TOKa,
3JIEKTPOJBUTaTENIb, WHAYKIIMOHHAS II€Yb, pajaap, pPaJUuONPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, NPOEKIIMOHHBLIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEeYHas OaTapes.



2. INTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

OcBoenue yueOHOro mpeamera «@Pu3nMKay HA YPOBHE CPEIHETO OOIIETO
oOpa3zoBaHus (0a30BbI YpPOBEHB) MOKHO OOECIEUYUTHh JOCTHKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS y4uyeOHOTro mnpeameTra «DPu3nKay JAOJHKHBI
OTpaxxaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYalOIUXCS  PYKOBOACTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpWCHTAllU{,  TO3WTHBHBIX  BHYTPEHHUX  YyOEXKICHWH,  COOTBETCTBYIOIIHMX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOro OOIIECTBa, PpaCHIUPEHHE KU3HEHHOIO
ONbITA W OMNbITA JIEATEIIBHOCTH B IMPOLECCE peaau3alid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIBHON IESITEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3ULIMKM OOYYaroIllerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIIEYEIOBEUECKHX  T'YMAaHUCTUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEILHOCTh B HMHTEpPECaX TIPakIaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHON OpPTaHU3aIINHY;

YMEHHE B3aWMOJICHCTBOBATh C COLIMAJIBHBIMU MHCTUTYTaMU B COOTBETCTBHH C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;

LHEHHOCTHOE OTHOILIEHHE K TOCYJIapCTBEHHBIM CHMBOJAaM, JIOCTUKECHUSIM
POCCHICKUX YYEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYACh HAa MOpPaJIbHO-HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIIE€ B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUUBOTO OY1YIIEro;

4) 3¢TeTHYeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIECHHE K MHUpPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoil HayKe;

5) Tpy10BOIr0 BOCIIMTAHMS:



UHTEPEC K pa3auvHbIM cPepam npodheccuoHaTbHOM 1eATebHOCTH, B TOM YHCIIe
CBS3aHHBIM C (U3UKOM M TEXHUKOH, YMEHHE COBepUIaTh OCO3HAHHBIA BBHIOOP
Oynymiel mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30oBaHUIO M caMOOOpa3oBaHUIO B 00JacTU
(GU3UKY HA TPOTSKEHUU BCEH KU3HH;

6) 3K0JIOrN4eCKOro BOCIIMTAHMS

c(OPMUPOBAHHOCTh  IKOJIOTUYECKON KyJIbTYypbl, OCO3HAaHUE TJI00ATHLHOTO
XapakTepa 3KOJOTHUYECKHUX TMpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHHUE JACHCTBHUI B OKPY>KalOILEW CpPele Ha OCHOBE
3HAHUA LIEeJIE YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

pPaCUIMPEHHE OMbITA IEATEIBHOCTH 3KOJOTMYECKON HANPABIEHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUZNYECKON HAYKU;

OCO3HaHWE LEHHOCTH HAyYHOM JE€ATEIbHOCTH, TOTOBHOCTH B IPOLECCE
M3y4eHUs1 (PU3HKHU OCYIIECTBIIATh MPOEKTHYIO M UCCIEA0BATEIBCKYIO JEATEIbHOCTD
UHAVBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI
Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA
ba3oBble jjornyeckue 1eicTBus:

CaMOCTOSATENIbHO  (OPMYJIHMpPOBAaTh M AKTYyaJlM3UPOBATh  IpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH HX
JNOCTHKEHUS,

BBISIBJISITH 3AKOHOMEPHOCTH U MPOTHUBOPEUUS B PACCMATPUBAEMbIX (PU3UUECKHUX
ABJICHUSIX;

pa3pabaThiBaTh IUIAaH peUIeHUs NpoOdeMbl ¢ Y4ETOM aHajiu3a HMMEHUIUXCS
MaTepUAIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JI€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTAaTOB
LEJISIM, OLIEHMBATh PUCKU TOCIEACTBUMN AESATENbHOCTH;

KOOPJIMHUPOBATH U BBIMIOJIHATH padOTy B YCIOBUSAX PEAIbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPU PELICHUH KU3HEHHBIX POOIIeM.

ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

BJQJIeTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSIMH W METOJaMHU
(du3nuecKoil HayKu;

BJa/IeTh HAaBbIKAMHU y4e€OHO-MCCIIEIOBATENICKON U MPOEKTHOM NeATEeIbHOCTH B
o0nactu (U3HMKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOHCKY



METOJIOB pEUIeHUs 3a1ad (PU3NYECKOTO COAEpKaHMs, MPUMEHEHHIO pa3IUYHbIX
METO/IOB MIO3HAHUS;

BJIQJIETh BHJAMHU JACSITEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIIPETAllY, NpPeoOpa3oBaHUI0O M IMPUMEHEHUI0 B Pa3IMYHbIX Y4eOHBIX
CUTyalUsIX, B TOM YUCJIE [IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTH (PUBUKH;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBS3M U aKTyaJlM3MpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ pelIeHUs, HaXOJAUTh apTyMEHTHI JIsl JOKa3aTelbCTBa CBOMX
YTBEPKACHHM, 3a]aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJ€ PELICHUS 33]1auM pPe3yiIbTaThl, KpUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYyIHUPOBATh COOCTBEHHbIE 3ajaud B 00pa30BaTeIbHOU
JESITeIbHOCTH, B TOM YHCJIEC TIPU U3YYCHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh [EPEHOCUTh 3HaHHUA MO (U3MKE B MPAKTUYECKYI0 00IacTh
KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJIEH, TPEIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JONYCKAIOIINE aIbTEPHATUBHBIEC PEILICHUSI.

Pabora c nndopmanmueii:

BJIQ/ICTh HAaBBIKAMH TMOJyuYeHHUs HHPOpMAINH (HU3HUECKOTO COACPNKAHHS W3
HMCTOYHUKOB PpAa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISATh TOWCK, AaHalu3,
CHUCTEeMATHU3alMI0 W WHTEPIpEeTaio HH(POPMAIMN Pa3IUYHBIX BUAOB U (HopM
IpEICTABICHUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALINY;

MCIIOJIb30BaTh CPEICTBA MHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOIOTHIA
B pCIICHUH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W OPTaHMU3AIMOHHBIX 3a7ad C
coOmmoaeHueM TpPeOOBAaHUM OSPrOHOMHMKH, TEXHUKHM O€30MacCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTHUYECKUX HOPM, HOPM HH(POpPMAMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKaHUs B Pa3IMUHBIX (popmarax ¢ yuy€Tom
Ha3HauyeHUs] MHGOPMAIMU U LIEJEBOM ayJUTOPUH, BBIOMpPAs ONTHUMAIbHYIO (HOpMy
NPEICTaBICHUS U BU3YyaIU3alIH.

KoMMmyHukaTuBHBIE yHUBepcaibHble yueOHbIe 1eiiCTBHA:

OCYIIECTBIISITH OOIICHNE HA YpOKaX (PM3UKH M BO BHE-YPOUHOU ACSITEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKYA KOHGIUKTHBIX CUTYAIlMi U CMSATYATh KOH(IHKTHL;

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAHHUEM
A3BIKOBBIX CPEJICTB;

MOHMMATh M HCIIOJIb30BaTh NPEUMYIECTBA KOMAaHIHOM W HMHIWBUIYaJbHOU

padoTHI;



BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX JAEUCTBUH € Y4€TOM OOMIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO UJIeHA KOJIJIEKTUBA;

NpUHUMATh  LEIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAWUHUPOBATh ACHUCTBHS MO €€ JOCTHKEHUIO: COCTAaBJATh IUJIAH JACHCTBHI,
pacupenensiaTb poid € YYETOM MHEHUM YYaCTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJIa M KaXIOTO YYaCTHHKA KOMaHbl B OOIINI
pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaratb HOBBIE IPOEKTHI, OLEHHUBAaTh HJEH C TMO3UIMU HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATErMUYECKOE TOBEJICHHE B  Pa3IMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh TO3HABATENBLHYIO JIESITENIBHOCTh B 00JIacTU
GU3UKM W aCTPOHOMHUHU, BBIABIATH NPOOJEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a/1a9H;

CaMOCTOSITEIIbHO COCTABIIATH IUIAH PEIICHHS PACUETHBIX U KAUECTBEHHBIX 3a/1a4,
IUTAaH BBIMIOJIHEHUS TPAKTHYECKOM padoThl € YYETOM UMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANIOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOp, AapryMEHTHUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO U MIPOSIBJICHUIO SPYIUIIMU B 00J1acTH (PU3UKH,
MIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAIbHBIN HHTEJLJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTHBBI B AESATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJIQJIETh HABBIKAMHU MO3HABATEJIbHOU pe(IEKCUN KaK OCO3HAHUSI COBEPIIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX MPOLIECCOB, NX PE3YIbTATOB U OCHOBAHWUN;

UCIIOJIb30BaTh MPUEMBI PeICKCUU JJIA OIEHKU CUTYyalluu, BBIOOpA BEPHOTO
pelieHus;

yMETh OIIEHUBaTh PHUCKHM U CBOCBPEMEHHO MPUHUMATh PEIICHHS IO HX
CHIKEHHUIO;

MPUHUMATh MOTHBBI U AapryMEHTbl JAPYrMX TMpU aHaJIu3€e pPe3yIbTaTOB
NEATEIIbHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,



OpUHUMATh MOTUBBI W apryMEHTbl JIPYTUX T[IpU aHaju3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporuiecce mocTuxkeHus: TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOrPAMMBI 110
bu3uke I8 YypOBHS  cpeaHero oO0miero o0pa3oBaHMs Y OOyYaromuxcs
COBEPIIECHCTBYETCS AMOIUOHATILHBIN UHTEIUJIEKT, MpEeAnoIararonui
c(hOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE
COCTOSIHME, BUJICTh HAIpPaBIICHUS Pa3BUTUS COOCTBEHHOW 3MOLMOHAIBHOU Chephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOpEryJIMpOBaHUs], BKJIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ IIOBEJIEHHE, CIOCOOHOCTh  aJalTUPOBAThCI K
AMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIM{, BKIIOYAIOIIEH CTPEMIICHHE K AOCTHXKEHUIO LIEIH U
yCHexy, ONTHUMHU3M, WHUIMATUBHOCTb, YMEHHE [EHCTBOBAaTh MCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMITATUH, BKJIIOYAIOIIEH CHOCOOHOCTHh MOHUMAaTh AMOIMOHAIBLHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUU OOIIEHUs, CTIOCOOHOCTh K COYYBCTBHUIO
U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBHICTPAUBAaTh OTHOIIEHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TIPOSIBIISATH HHTEPEC U pa3peiiaTb KOHMIUKTHI.
HNPEAMETHBIE PE3YJIBTATHI

K xoniy o0yuenus B 11 kiacce npeaMeTHbie pe3yibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpaxXx pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TPAKTUYECKOW AEATEIBHOCTU JIOJACH, IEJIOCTHOCTh M €IUHCTBO
(u3HUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS] HW3YYCHHBIX (U3HUECKUX MOJIEIICH:
TOYEYHBIN JJICKTPUUYECKUN 3apsiji, JIyd CBETA, TOUCUHBIM MCTOYHUK CBETA, SIACpPHasd
MOJIeIh aTOMa, HyKJIOHHAsI MOJIEJIb @aTOMHOTO siJipa NP pelieHuu (GU3NIeCKuX 3a71ay;

pacrio3HaBath (pu3nueckue siBAeHUs (MPOILIECChl) U OOBSACHITH UX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMUKU U KBAHTOBOW (DU3UKH: DJICKTPUUECKAs MPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JACHCTBUS TOKA, B3aUMOJCHCTBUE
MAarHUTOB, 3JIEKTPOMArHUTHAS! MHIYKIIUS, JEHCTBUE MATHUTHOTO MOJI HA IPOBOIHUK
C TOKOM M JABWXKYIIMICSA 3apsj, OJJICKTPOMarHUTHbIE KoJieOaHUSI W BOJIHBI,
IPSMOJIMHEHHOE pacrpocTpaHeHue CBETa, OTPaKEHHUE, pesIoMJICHHE,
uHTepbepeHius, audpakuuss W TOOJAIpU3alus CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3hdext (hororddekr), cBeTOBOE IaBICHHE, BO3HUKHOBCHHE



JMHEWYAaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAass M HCKYCCTBEHHas
PaAMOAKTUBHOCTD;

ONKCHIBATh M3YyYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKHUE, MArHUTHbIE,
ONTHYECKHE, IEKTPUUYECKYIO MPOBOIUMOCTD PA3IUUYHBIX CPE/l) U DJICKTPOMArHUTHBIC
ABJICHUS (ITPOLIECCHI), UCHOJIb3YsS (DU3MYECKHE BEIMYUHBL: DJIEKTPUUYECKUN 3aps,
CUJIa TOKA, JEKTPUUYECKOE HAIPSIKEHUE, JIEKTPUUECKOE CONMPOTUBIIEHUE, PA3HOCTh
MOTEHIMUAJIOB, 3JIEKTPOABMKYIIAsL CHJIAa, pad0Ta TOKA, MHAYKIUS MarHUTHOTO IOJI,
cuina Amnepa, cuna JlopeHna, HHIYKTUBHOCTh KaTyUIKH, SHEPTHUS 3JEKTPUUECKOTO U
MarHUTHOTO TOJIEH, MepUOJ U YacToTa KoyseOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsi
U CUJIa TOKa B MPOIIECCe TAPMOHUYECKHUX JIEKTPOMArHUTHBIX KOJeOaHUU, (POKYCHOE
pPacCTOSIHUE M ONTUYECKas CHJIa JIMH3bI, NPU ONHWCAHUM MPABUIBHO TPAKTOBAThH
(Gu3nYeCKuil CMBICIT HCIOJIb3YEeMbIX BEIWYMH, HX OOO3HAYEHUS W EIUHUIIB,
yKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (DU3UYECKYIO BEIUUYUHY C JIPYTUMHU
BEJINYMHAMU;

ONKCHIBATh H3YYEHHBbIE KBAaHTOBBIE SBJICHHS W IPOLECCHI, HCIONb3YS
(pu3HUeCcKre BEIUYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTA
CBETa, PHEPIUsd U UMIYJIbC (OTOHA, MEPUOJ MOJTypacaga, SHEPrUusl CBSI3U aTOMHBIX
a1ep, MpU ONUCAHUM IPaBWIBHO TPAKTOBAaTh (PM3UUYECKUN CMBICT HCIIOJIb3yEMbIX
BEJIMYMH, X 0003HAYEHUSI U €UHUIIBI, YKAa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(U3HYECKYIO BEIUYHMHY C APYTHUMH BEJIMYMHAMHU, BBIYUCIIATH 3HAUEHUE (PU3NYECKOU
BEJINYMHBI,

aHAJIN3UPOBaTh (PU3UYECKHE MPOLIECCHl M SBJICHUS, HCMIOIb3Yys (U3UUYECKUE
3aKOHBI M NMPUHUUIBL: 3aKOH OMa, 3aKOHBI IOCJIEI0BATEIBHOTO U NapaJIIeIbHOIO
COCIMHEHUS NPOBOAHUKOB, 3akOoH Jxoyns—JleHna, 3akOH 3JIEKTPOMAarHUTHOU
WHIYKIWU, 3aKOH MNPSAMOJUHEHHOTO PACHpPOCTPAHEHMS] CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI MPEJIOMIICHHS CBETa, ypaBHEHUE OWHIUTEHHa mia (orodPdekra,
3aKOH COXPAaHEHHs HSHEPIrUH, 3aKOH COXPAHEHUs HMITYJIbCA, 3aKOH COXPAaHEHUs
AIIEKTPUYECKOr0 3apsla, 3aKOH COXPAaHEHUs MacCOBOIO YHMCHA, MOCTysarsl bopa,
3aKOH PaJMOaKTUBHOTO pacnajaa, mpU 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHWE U YCJIOBHUS (TpaHMIlbl, OOJIACTH)
MPUMEHUMOCTH;

ONPENENATh HAMPABICHUE BEKTOPAa MHAYKIIMM MATHUTHOTO IMOJIS IPOBOJIHUKA C
TOKOM, CHJIbl Amniepa u cuiisl JIopeHna;

CTPOUTH M OMUCHIBATh U300paKEHUE, CO3JaBAEMOE TUIOCKUM 3€pKaJioM, TOHKOM
JIMH30M;

BBINIOJIHATh DKCHEPUMEHTHI 0 HCCIEIOBAaHUIO (U3MYECKUX SBICHUU U
IIPOLIECCOB C HCIIOJIB30BAHUEM IMIPSMBIX, W KOCBEHHBIX HW3MEpPEHUM: IPU 3TOM
dbopmynrpoBath mpodIemMy/3aqady U TUMIOTE3y YUEOHOT0 SKCIEPUMEHTa, coOOUpaTh



YCTAaHOBKY U3 MPEJJIO)KEHHOT0 000pYyI0BaHUsI, MPOBOAUTH OMNBIT U (OPMYIUPOBATH
BBIBOJIBL

OCYIIECTBIATh MpPsIMblE U KOCBEHHbBIE U3MEpEHHs] (U3NYECKUX BEIMYUH, NpPU
TOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHMS] W UCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKHU TOTPEIIHOCTEN U3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3HUYECKUX BEIUYMH C HCIIOJIB30BAHUEM MPSIMBIX
M3MEpPEHUIl: TpPHU 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHPOBATH pE3yJIbTaThl
MOJIy4YE€HHOM 3aBUCUMOCTU (PU3UUECKHUX BETUYMH B BUJE TAOJIUIl U TPaPHUKOB, I€TaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEeI0BAHMUS;

coOnro/IaTh MpaBujia O€30MacHOrO Tpyda NpHU MPOBEICHUU HCCICAOBAHUN B
pamMKax Y4eOHOTO OKCIEPUMEHTa, Yy4eOHO-MCCIENOBATENLCKON U  MPOEKTHOM
NEATEIBbHOCTH C HCIOIb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIaDOPaTOPHOIO
000py10BaHUS;

pelath pacu€THbIC 3aJa4u C BHO 3a/1aHHOM (PU3UYECKON MOJIENbIO, UCTIOIb3YsI
(u3nyeckue 3aKOHbl M MPUHIUIBI, HA OCHOBE aHajIM3a YCJIOBHS 3a/ladydl BHIOMPATH
(pU3HYECKYIO MOJIENb, BBIAEIATh (PU3NUECKHE BEIIMUUHBI U (POPMYIIbl, HEOOXOIUMbIE
Uil €€ penieHusl, NPOBOAUTh PacyYEThl M OLEHUBATh PEAJbHOCTh MOJYYEHHOIO
3HaYeHUs] PU3NYECKON BEJIMYMHBI,

peniaTh KaueCTBEHHBIE 3aJa4M: BBICTPAUBATH JIOTMYECKH HENPOTHUBOPEUYUBYIO
LEMOYKY pACCyKJIEHU C ONOpOMl Ha H3YyYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbu3uYecKue IBJICHUS;

HCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 33]1a4 COBPEMEHHbIE MH()OPMALIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U MPEACTABICHUS
y4eOHOM ¢ Hay4YHO-TIOMYJSPHOM MHQPOpMANMU, TIOJYYCHHOW U3 Pa3INMYHbIX
HMCTOYHHMKOB, KpUTUUECKHU aHAIM3UPOBATh MOJYy4aeMyI0 HH(pOpMaLuIo;

OOBACHSTH NPUHIUIBI ACUCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSCHEHHE IPOLIECCOB OKPYKAIOLIErO0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HM IS
obOecrieueHrs 0€30MacCHOCTH TIPU OOpallleHud C MpUOOpaMu M TEXHUYECKUMU
yCTpOMCTBAMHU, AJII COXPAHEHHUS 3JI0POBBbS M COOJIIOJEHUS HOPM 3KOJOTHYECKOIO
MOBEAECHUS B OKPYXKAIOLIEH CpeJie;

paboTatb B TpyNme C BBINOJHEHUEM pA3JIMYHBIX COLMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIbl, PALUOHAIBHO PpACHPENeNsITh OO0S3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHJAPTHBIX CUTYALUSIX, A/ICKBATHO OILICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE pacCMaTpUBaeMOM POOIEMBI.



3. TemaTH4ecKoe NJIAHUPOBAHKE ¢ YKA3AHHEM KOJHUYECTBA YACOB, OTBOJAMMBIX HA
ocsoenne Kaxnoii remol (Qusuxa 11 KJIACC)

Ne Tema oKa K-Bo I[aTa IlaTa JyekTpoHHbIE HUGPOBHIE

n/n P 4acoB MJaH  (aKT 00pasoBaTelbHbIE PeCypehl
[TocTossHHBIE MATHUTHI U KX 04.09

| B3aumoieiictBue. MarautHoe nose. Bektop 1 Bubmuorexa [IOK
MAarHUTHOM MHAYKUMH. JIMHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIUU
MarauTHO€ 1oJie MPOBOHUKA C TOKOM. 07.09

2 OnbiT Opcrena. Bzaumonelicteue 1 Bubmorexa LIOK

petTeaa. A https://m.edsoo.ru/ff0c98fe

MPOBOJHUKOB C TOKOM

3 Jlabopamopuas paboma «H3yuenue 1 11.09 Bu6muoreka [JOK
MACHUMHO20 NOJISL KAMYWKU C MOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS1 HA TPOBOJHUK 14.09

4 ¢ TokoM. Cuita Amniepa. Jlabopamopnas | Bu6muorexa [JOK
paboma «Hccredosanue oeticmeus https://m.edsoo.ru/ff0c9ac0
NOCMOAHHO20 MACHUMA HA PAMK) C MOKOM»
JleicTBMe MarHUTHOTO IOJISI Ha 18.09

5 C 1 bubarorexa [TOK
JABIDKYILYIOCA 3ApAKCHHYIO HacTHIly. LHiIa https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cumsl Jlopenma
OnekrpoMarouTHas UHAyKIus. [lotok 21.09

6 BEKTOpa MarHUTHOU uHAyKuuu. I1C |
WHIYKIAA. 3aKOH 3JIEKTPOMarHUTHOM
naaykunn Gapanes

7 Jlabopamopuas paboma «Hccredosanue 1 25.09 Bu6muoreka [JOK
AGNEHUSL INEKMPOMASHUMHOU UHOYVKYULUY https://m.edsoo.ru/ff0cal50
NHAyKTUBHOCTB. SIBI€HUE CAMOUHIYKIUH. 28.09

2 O/J1C camouHIyKIIMH. DHEPTrUs MarHUTHOTO 1 Bubmiorexa [TOK
T0JIs1 KaTYIIKK C TOKOM. DJIEKTPOMAarHUTHOE https:/m.edsoo.ru/ff0ca600
noJse
TexHu4eckue ycTpoucTBa u ux 02.10
MIPUMEHEHHUE: TIOCTOSTHHBIE MATHUTHI,

9 3J€KTPOMArHUThl, JIEKTPOABUTATEND, 1
YCKOPHUTEIHN 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs M1€Yb

10 O6o0maromuii ypok «MarauTHoe moJe. | 05.10 Bu6muorexa [JOK
DJIEKTPOMArHuTHAsE MHTYKIIHS» https://m.edsoo.ru/ff0cab82
Konrtpoabsnas pabora no reme 09.10

1 M 9 1 Bubmorexa [IOK
«MarnurtHoe noJie. JJeKTPOMArHUTHasA hitps://m.cdsoo.ru/fl0cadss
HHIAYKIHS»

12 CBoOOoHBIC MEXaHUYECKHE KOJICOaHUS. 1 12.10 bubaunorexa [JOK
I'apmonMYeckue koaebanus. Y paBHEHUE https://m.edsoo.ruw/ff0caf06
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rapMOHHYECKUX Konebanwuii. [IpeBpamieHue
SHEPIUU

13

Jlabopamopuas paboma «Hccredosanue
3a6UCUMOCIU NEPUOOA MATLIX KOIeOAHUT
2py3a Ha HUMu om OJIUHbL HUMU U MACCbl
epyzax

16.10

14

Konebarenbublit koHTYp. CBOOOAHBIE
OJICKTPOMArHMTHBIC KOJIEOAHHUS B nacaJlbHOM
KoJIe0aTebHOM KOHTYpE. AHAIOTUS MEXKIY
MCXaHUYCCKHMHU U DJICKTPOMArHUTHBIMHA
KoJe0aHusIMU

19.10

Bbubnnorexa [JOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

®opmyna TomcoHna. 3akOH COXpaHEHUS
SHEPIUU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpe

IIpencraBneHue o 3aTyxaromux KojaeOaHHsIX.
BhIHyX1eHHbIE MEXaHUYECKHE KOJIeOaHuU .
Pesonanc. BeinyxeHHbIE
QJICKTPOMArHMTHBIC KOJIEOAHM

[lepemennsbiii Tok. CHHYCOMIANBHBIN
MepeMEHHBIN TOK. MOIITHOCTh MEPEMEHHOTO
TOKa. AMIUIUTY/IHOE U JEHCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA M HAIPSHKEHUS
Tpancdopmarop. [IpousBoacTBo, nepenaya
1 TTOTpeOICHUE IICKTPHUUCCKOM SHEPTHH

23.10

26.10

09.11

13.11

Bbubnnorexa [JOK
https://m.edsoo.ru/ff0cb9c4

bubanorexka [JOK
https://m.edsoo.ru/ff0cbb86

bubanorexka [JOK
https://m.edsoo.ru/ff0cbd34

19

VYCTpoiCTBO U MPAKTUUECKOE IPUMEHEHHE
ANEKTPUYECKOTO 3BOHKA, FeHepaTopa
MIEPEMEHHOTI0 TOKa, JTMHHUH 3JIeKTponepeaay

16.11

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

20

21

22

DKOJIOTHYECKHE PUCKU TIPU TPOU3BOJICTBE
a1eKTpo3Heprun. KynbTypa ucnoab30BaHus
JJIEKTPOIHEPIUH B IOBCEAHEBHOMN )KU3HU

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpocTpaHeHUs U JJTMHA BOJIHBI.
[Tonepeunsie U IPOIOJILHBIE BOJHBI

3Byk. CKOpOCTB 3ByKa. | pOMKOCTB 3ByKa.
BeicoTa Tona. TemOp 3Byka

20.11

23.11

27.11

bubnnorexa [IOK
https://m.edsoo.ru/ff0ccas54

bubnnorexa [IOK
https://m.edsoo.ru/ff0cccOc

23

DJIEKTPOMAarHMTHBIE BOJIHBI, UX CBOMCTBA U
ckopocTsb. [IIkana 371eKTpOMarHUTHBIX BOJIH

30.11

Bbubaunorexa [IOK
https://m.edsoo.ru/ff0ccfe0

24

25

[TpuHIUIIBI PaANOCBA3U U TEIECBUACHUA.
PazButue cpencts cBsa3u. Panguonokamms

KonTtpoabnas padora «Kosebanus n
BOJIHBD»

04.12

07.12

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cc6f8
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[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA B 11.12
26 OJTHOPOAHOM cpeze. ToueuHbIi HCTOYHHUK Bubmxorexa LIOK
JIHOP .Ti[ peace. https://m.edsoo.ru/ff0cd350
cera. JIyu cBera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS 14.12
27 csera. [locTpoenne n3o0paxeHuil B Bubmnoreta LIOK
’ p P https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3epKaiie
IIpenomiuenue ceera. [lonHoe BHyTpeHHEE 18.12
28 K I o Bbubnnorexa [JOK
orpaxxeHue. IIpenenpHbIi yroil oJHoro https://m.edsoo.ru/f0cd 76
BHYTPEHHETO OTPAKEHUS
20 Jlabopamopuas paboma «Hzmeperue 21.12 Bu6nuoreka [JOK
noxazamejisi NPeiIOMIeHUs CIEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunser. [MocTpoenue n300pakeHHI B JTIMH3E. 25.12 bubnunorexa [JOK
®dopMyia TOHKOH JIMH3BL. Y BEIUUCHUE JTUH3bI https://m.edsoo.ru/ff0cddle
37 Jlabopamopuas paboma «Hccredosanue 28.12
CBOUCME U300PANCEHULL 8 TUH3AXY
Jucnepcus ceema. Cnodxcnulil cocmas 11.01
32 benoeco ceema. L{sem. Jlabopamopras
paboma «Habniooenue oucnepcuu ceemay
33 Wnrtepdepennus creta. Judpaxnus crera. 15.01 bu6mmoreka [IOK
JudpakunronHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. 18.01 bubmorexa LIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpruOOPHI U yCTPOMCTBA U 22.01
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['paHn1IBI TPUMEHUMOCTH KJIACCUYECKOMN 25.01
36 I o bubnnorexa [IOK
MexaHukH. [locTynarsl cienuanbHOM hitps://m.edsoo.ru/fOCR62
TEOPUHU OTHOCUTEIBHOCTH
37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 29.01 bubmoTteka LIOK
3ameJieHne BpeMEHH U COKpaIleHUe JJTUHBI https://m.edsoo.ru/ff0cfa42
OHeprus U UMIYJIbC PEIITUBUCTCKON 01.02
38 C o bubnnorexa [IOK
yacTULbl. CBsA3b MAcCChl C SHEPTHEN U hitps://m.edsoo.rw/f0cRc68
UMITYJILCOM. DHEPIusl MOKOs
39 KonTtpoabsnas padora «Onrtuka. OCHOBBI 05.02 Bu6nuorexa [IOK
CHENHMATBLHON TEOPUH OTHOCHTEILHOCTH https://m.edsoo.ru/ff0cf6{0
40 ®otonbl. opmyna [Mnanka. DHeprus u 08.02 BuGimoreka [JOK
UMITYJTBC (POTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkpeiTHE U HccienoBanne Gorodddexra. 12.02 Bu6muorexa [JOK
Omnritel A. I'. CtoreToBa https://m.edsoo.ru/ff0cffc4
3akoHsbl poTodddexTa. YpaBHEHHE 15.02
. o bubamoreka [JOK
42 OiHTeitHa 1 porosddexra. «Kpacnas

rpanuna» Gotorddexra

https://m.edsoo.ru/ff0d015¢e
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13 JNasnenue ceera. Onbitel I1. H. JIeGenena. 19.02 Bu6moteka [JOK
XUMHYECKOE NEUCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckue ycTpoucTBa U IMPAKTUYECKOE 22.02

44 puUMeHEeHHE: (POTOAIEMEHT, (OTOAATUHK,

COJTHEYHas OaTapesi, CBETOUOT

45 Pemrenue 3agad mo reMe «DI1€MEHTEI 26.02 Bubmuoreka [IOK
KBAHTOBOM OITHKI)) https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcoHa. OnbITHI 29.02

46 P b bubnuotexa LIOK

C3CPPOPJIA O PACCCARMIO A-HACTHIL. https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
04.03 bubamoreka [TOK

47 Hoctynaret bopa https://m.edsoo.ru/ff0d0afa
N3nydyenue u nornomieHne GOTOHOB MpH 07.03

48 Bubmmorexa IIOK
Hepexoz[euag)Ma C OJIHOTO YPOBHS SHEPrUU https://m.edsoo.ru/f0d0afa
Ha Jipyrou. Buael cektpos
Bonnoseie cBoiicTBa yactuil. BonHel e 11.03

49 Bbpoiina. KopnyckynsipHO-BOJIHOBOMN Bubimnoreka [JOK
ayamusM. CIOHTAaHHOE M BBIHYXKJIEHHOE https:/m.edsoo.ru/ff0d0ca8
W3JTy4YCHHUE
OTKpbITHE paInOaKTUBHOCTU. OMBITHI 14.03

50 Pezepdopaa o onpeaenennio cocrapa Bubmorexa LIOK

POOpA pea https://m.edsoo.ru/ff0d0fd2
PaaNOAKTUBHOIO U3ITYyYEHUS
CaoiicTBa anb(da-, 6era-, raMmma-u3IyICHUS. 18.03

51 BnusiHue pagnoakTUBHOCTH Ha KUBbIE
OpraHu3Mbl
OTkpbITHE IPOTOHA M HEUTpOHA. M30TOMBI. 21.03

5 Anbda-pacniaz. IMEKTPOHHBIN U Bub6inorexka [JOK
MO3UTPOHHBIN OeTa-pacnaj. ['amma- https://m.edsoo.ru/ff0d1162
W3J1y4YECHHUE
OHeprust CBA3M HYKIIOHOB B sizipe. SnepHble 01.04

53 peakuuu. Snepusiii peaktop. [Ipodiemsr, Bubmrorexa LIOK
MEPCIEKTUBBI, IKOJIOTUUECKHUE ACTIEKTHI https://m.edsoo.ru/ff0d1356
SIIEPHOM SHEPTETUKH
OnemeHTapHbIE YaCTULBI. OTKPBITHE TO3UTPOHA. 04.04
MeToanl HaOIIOAEHNS U PECUCTPALIUN

54 8 5 IE pv 1 bubarorexa [TOK
OJICMCHTAPHBIX YaCTHII. pyrnb\l}n CTOJ https://m.edsoo.m/ff()dOe38
«q)}IH}_'LaMCHTaJ'H:HBIe B3aUMOACUCTBUA.

EnuncTBO mznueckoit KapTHHBI MUPay

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 08.04
55 3BE3/1bl, IUITAHETBI, UX BUIUMOE JIBUKECHHUE.

Conneunas cucrema
56 Connne. ComHeynast akTUBHOCTE. ICTOYHHK 11.04

sHeprun CoJIHIIA U 3BE3NT
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57

58

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3 bl IVIaBHOM OCIEN0BATEILHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMEHHBIE
MPEACTABJICHUS O MPOUCXOKICHUU 1
sposmronuy CoHIa U 3BE3]

Muneunsiii [lyte — Hama I'anakTuka.
TTonoxenue u nBuxxenne ConHila B
lNanaktuke. ['anaktvku. YEpHbIC ABIPHI B
sIpax rajJjakTHK

15.04

18.04

59

Bcenennas. Pas6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe usnyyeHue.
Meraranaktuka

22.04

60

61

Hepemennbie mpo0iieMbl aCTPOHOMUU

KonTposbHasi padora «J1eMeHTbI
ACTPOHOMMUH U ACTPOPUINKID)

25.04
29.04

62

Oo6o06maromuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COMAIbHON M STHYSCKOU
chepax IeAaTeIbHOCTH YeJIOBEKa

02.05

63

O6o06maromuii ypok. Poib u mecro dpusuxu
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa

06.05

64

65

66

67

O6o06maromuii ypok. Ponp pusmueckoit
Teopuu B POPMUPOBAHUH MIPEACTABICHUN O
¢buznveckoil KapTUHE MUpa

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTHHBI MUpPA B O0IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NPEICTABICHUI O
pUpoie

PesepBHbIil ypok. MarautHoe mnoiie.
OneKTpOMarHuTHas MHIAYKIHS.

Hrorosasi kKOHTpOJIbHAsSI padoTa

Pesepubiit ypok. Ontuka. OCHOBBI
CHelUaIbHON TEOPUU OTHOCUTEIBHOCTH

09.05

13.05

16.05

20.05

68

Pesepnsiii ypok. KBantoBas dusuka.
DNeMEeHTHI aCTPOHOMHU U aCTpODU3UKH

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

68

bubarorexa [TOK
https://m.edsoo.ru/ff0d1784
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