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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢usuke 6a30BOr0 ypoBHS HA YPOBHE CPEAHETO OOIIero
o0Opa3oBaHHus pa3padOTaHa Ha OCHOBE MOJIOKEHHUI U TPEOOBAHMI K pe3yJIbTaTaM
OCBOEHMSI OCHOBHOI 00pa3oBaTesIbHOM NporpaMmsl, npeacTtaBieHHbIXx B PI'OC
COO, a Ttakxke ¢ yu€rom (enepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH TpernoaaBanus yueOHoro npeameta «dusmkay B 00pa3oBaTeIbHbIX
opranmsanusax  Poccmiickon =~ ®Pepepanuu, — peanu3yrOUMX — OCHOBHBIC
o0pazoBaTenbHbIE NPOrPaMMBbI.

Pabouas mporpamma no yue6HoMy npeamety «Dusukay ms 11 kiacca
COCTABJICHA Ha OCHOBE TPEOOBAHMII K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM
YPOBHE OCHOBHOW 00pa3oBaTEIbHOM Mporpammel, npeactaBieHHbx B OI'OC
COO, ®OIT COO, a takxe ¢ ydeTtoMm (henepalibHON padouell MporpaMMbl
yueoHoro mnpenmera «®Pusuka», OOl COO MAOQOVY «lllkona No 85» u ¢
y4eToM pabodeil mporpaMMbl BOCIUTAHUS IIKOJIBI.

ConepkaHue MporpaMMbl MO (U3HKE HamNpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHB Mmupa oOyuarommxcs 10-11 kmaccoB mnpu
oOydyeHnn wux ¢usnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTeNbHOCTHOTO — moaxoaa. llporpamma 1o  (u3uKe  COOTBETCTBYET
tpeboBanmsiM ®PI'OC COO Kk mIaHUPYEMBIM JUYHOCTHBIM, IMPEAMETHBIM U
METanpeAMETHBIM pe3ybTaTaM 00y4YeHHs, a TAKXKE YUUTHIBAET HEOOXOIUMOCTD
peanu3aluyd MEXIPEIMETHBIX CBA3€d (UMK C €CTECTBEHHO-HAYyYHBIMU
y4eOHbIMU TpeaAMeTaMH. B Hell omnpenenstoTcs OCHOBHBIE LENH H3yYEHHS
¢u3rKKu Ha ypOBHE CpeAHEro olmiero o0pa3oBaHus, IUIAHUPYEMbIE PE3yIbTaTh
OCBOEHHUSI Kypca (DM3HMKH: JHYHOCTHBIE, METalpeAMETHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no pu3mKe BKIIOYAET:

e IUIAHUPYEMBIC pE3yNbTaThl OCBOEHUS Kypca (u3umku Ha 06a30BOM

YPOBHE, B TOM YHCJIE IPEAMETHBIE PE3YJIBTATHI IO F0J1aM 00YUYEHUS;

e cojepkaHue yueOHOro npeamMera «Pu3nka» 1o rogam oOy4eHHs.

du3nka Kak Hayka O HamOoJiee OOIMMX 3aKOHAX TMPUPOJBI, BHICTYIMAs B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIal B
cucteMy 3HaHUH 00 okpyxatouiem wupe. [IkonbHbI Kypc (uU3MKH —
CUCTEMOOOpPA3yOMi ISl €CTECTBEHHO-HAYYHBIX Y4Y€OHBIX IPEIMETOB,
IIOCKOJIBKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE NPOLECCOB W SIBJICHUU,
U3y4aeMbIX XUMHUEH, Ouosorueu, guznueckoi reorpadueld U acTPOHOMHEH.
Hcnonp30BaHrne M akTUBHOE NpPHUMEHEHHE (PU3MYECKHX 3HAHHUM oOmpeaenseT
XapakTep M pPa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMHA B c(epe SHEPreTHkH,
TPaHCIOPTa, OCBOEHUS KOCMOCA, NOJy4YEHHs] HOBBIX MAaTEPHUATIOB C 3aJaHHBIMU
cBoiicTBaMM u Jpyrux. W3ydeHwe (QU3MKM BHOCUT OCHOBHOM BKJIaa B
dopMupoBaHHE €CTECTBEHHO-HAYYHOW KapTUHbI MHUpa OOydYaroluxcs, B
dopMupoBaHHEe yMEHHMH TNPUMEHATh HAYYHBIH METOJ TIO3HAHUS TMpH
BBIMIOJTHEHUH UMU YUEOHBIX UCCIIEIOBaHUIA.

B ocHOBy kypca ¢u3uKy 11 ypOBHS CpeaHETro 001mero oOpa3oBaHUs
NOJIOXKEH PsII HJIEH, KOTOpbIE MOXXHO paccMaTpuBaTh KaK IPUHLUIIBI €ro
NOCTPOEHHUS.

Hoesa yenocmunocmu. B cOOTBETCTBUU C HEMl KypC SIBJIAETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJIEP’KUT MaTepHall U3 BCEX Pa3AeNioB (DU3HMKHU, BKIIOYAET
KaK BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOU (PUBHKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HEMl MaTepuan Kypca (U3HKH
00beIMHEH BOKPYr (U3MUECKMX Teopuid. Benymmm B Kypce sBiseTcs



(dbopMupoBaHUE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEIIECTBE U
noJe.

Hoesa cymanumapuzayuu. EE€ peanuzanus NpearosiaraeT MCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3NIECKON HAYKH, OCMBICICHUE CBSI3H Pa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU MPOOIEMAMH.

Hoess npuxnaonou nanpasnennocmu. Kypc ¢Gusuku mnpeanonaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHYECKHMX UM  TEXHOJIOTMYECKUX
IIPUJIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss HOCPEACTBOM BBEIEHHUS 3JEMEHTOB
COJIep)KaHusl, MOCBSIIEHHBIX HKOJOIMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHI, a TaKke 00CYXICHHUS
npobsieM  palMoOHANbHOTO  MPHUPOAOMNONB30BaHUS U SKOJIOTHUECKOH
0€30MacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3UKH HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHUs ABISIOTCS pu3nUecKue Teopuu (PopMUPOBAHUE TIPEICTABICHUN O
CTPYKTYype MOCTPOCHUS (PUZNYECKON TeOpHUH, poiu (PyHAaMEHTATbHBIX 3aKOHOB
U MPUHLWAIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJE, TpaHULaX
OPUMEHUMOCTH TEOPH, JUIsl OINKCAaHUS €CTECTBEHHO-HAYYHBIX SBICHHN W
MIPOIIECCOB).

CucTeMHO-ACSITENPHOCTHBIN TOAX0A B Kypce (HU3MKH peannsyeTrcs
MPEXKJIE BCEr0 3a CYET OPraHU3aluu SKCIIEPUMEHTAIBHON JEATEIbHOCTH
oOyuaronuxcs. st 6a30Boro ypoBHs Kypca (PUM3HKH — 3TO HCIIOJIb30BaHUE
CUCTEMbI (DPOHTAJIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIaOOpATOPHBIX
paboT, KOTOpble B TporpamMme Mo ¢u3uKe OOBETUHEHBI B OOIIMH CIHCOK
YYEHHUYECKHX MPaKTUYECKUX paldoT. BelneneHue B yKa3aHHOM IIE€pEYHE
71a00paTOPHBIX pabOT, MPOBOJUMBIX JIJIsI KOHTPOJIS U OLIEHKH, OCYIIECTBISETCS
y4YacTHHKaMu 0Opa30BaTEIbHOIO IpoLecca MUCXOAd U3  OCOOEHHOCTEH
IUTAaHUPOBAHMUSA U OCHalleHusi kabunera ¢usuku. llpu 3ToM obecreunBaeTcs
OBJIaJIcHHE OOYYaIOIUMUCS YMEHHSIMH MPOBOAUTH KOCBEHHBIE H3MEpEHHUS,
UCCIIEJIOBAHMS 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH M MOCTAHOBKY OIBITOB IO
IIPOBEPKE MPEJI0KEHHBIX TUIIOTES.

bonpnioe BHMMaHWE YIENSETCS PELICHUIO PACYETHBIX M KaYECTBEHHBIX
3anad. [Ipu 3TOM 1 pacy€THBIX 3a7a4 NPUOPUTETOM SIBISIOTCA 3aJa4M C SIBHO
3aJlaHHOM (PU3MYECKON MOJENbI0, TO3BOJSIONIUE TMPUMEHSITh H3YUYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pas3fesia Kypca, TaK U UHTErpupys
3HaHUS M3 pasHbIX pasnenoB. [l KadyecTBEHHBIX 3adad IPHOPUTETOM
ABIIAIOTCS 33JaHUA HAa OOBSICHEHHWE MPOTEKAHHWA (PUIUUYECKUX SBICHUH U
IIPOIIECCOB B OKPY’KAIOIICH KU3HU, TpeOyromre BbiOOpa (hu3udeckoil Moaenu
JUISI CUTYallll TPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanuamu DPI'OC COO x mMarepuasbHO-
TEXHUYECKOMY OOECIEUeHHI0 yueOHOro mporecca 0a3oBblii ypOBEHb Kypca
¢u3MKK Ha YpPOBHE CpEAHEro OOIIero oOpa3oBaHUs JOHKEH M3y4yaThCsl B
YCIOBUSX MPEIMETHOr0 KaOMHeTa (PU3MKH WIH B YCIOBUAX WHTEIPUPOBAHHOTO
KaOMHeTa MpPeIMETOB €CTECTBEHHO-HAyyHOro Lukia. B kabunere ¢usuku
JOJHKHO OBITh HEoOXoAuMoe JabopaTopHOe 00O0pYJOBaHME MAJISl BBITTOJHEHUS
yKa3aHHBIX B MporpamMme Mo (PU3MKE yUYEHHYECKHX MPAKTUYECKHUX padboT u
J€MOHCTPALIMOHHOE 000pyAOBaHNE.

JleMoHCTpanoHHOE 00OpynoBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHHHUMAJIBHOM JIOCTATOYHOCTH M OOECIIEYMBAET IOCTAHOBKY
NEPEeYUCIIEHHBIX B MporpaMMe Mo (pU3MKe KIIOYEBBIX JAEMOHCTpPAlUi IS



UCCJIEIOBAHUS U3Yy4YaeMbIX SBJICHHM MW MPOLIECCOB, SMIUPUYECKHX H
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyAOBaHHWE JIsi YYCHUYECKHX MPAKTUIECKUX pPadOT
dbopMupyeTcs B BUJE TEMAaTUYECKHX KOMIUIEKTOB M 00ecreunBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOydarommxca. TemMaTH4ecKue KOMIUIEKTBI
1a60paTOpHOTO O0OOPYIOBAHUS JOKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IU(POBBIX IPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BUJIE ITU(PPOBBIX JT1a00paTOPHUid.

OCHOBHBIMU 1IENIIMU U3Y4Y€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIOTCS:

e (opMHpOBaHHE HHTEpPECa M CTPEMJICHUS OOYyYaromIMXCS K HAYYHOMY
U3YYEHUIO MPUPOJIBI, PA3BUTHE MX HHTEJUIEKTYyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHU O HAYYHOM METOAE I[O3HAHUS H
(dbopMupOBaHHE UCCIEIOBATENBFCKOTO OTHOIICHUS K OKPY>KaIOLUM
SIBIICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMUpOBaHME YMEHHH OOBSACHATH SBJICHHUS C HCIOJIB30BAaHUEM
du3nyecKux 3HAHUI U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMUpOBaHME MPEACTABICHUN O POIH (UIUKU IS PA3BUTUSA JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH.

JlocTHKEHHE 3TUX 1IeJIeld 00eCIeUrBAETCS PEIIEHUEM CIIEAYIOIINX 3a/1a4 B

npolecce U3yYeHHs Kypca (U3MKHU Ha YPOBHE CPEAHET0 001ero o0pa3oBaHMs:

e TmpuoOpeTeHHWe CUCTEMbl 3HaHMA 00  o0mux  (U3HYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHAaX, TEOpHUAX, BKJIKOYAas  MEXaHHUKY,
MOJIEKYJISIpHYIO (DPU3HKY, 3JIE€KTPOJUHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI aCTPO(U3UKH;

e (opMHUpOBaHHE YMEHHH MNPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsiCHEHUsSI (PU3MYECKUX SBJICHUA B TPUPOJE M Uil NPUHITHS
MMPAKTUYECKUX PEUICHHUH B MIOBCEHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pEIICHUS Pa3IWYHBIX 3a/Ja4 C SBHO 3aJaHHOU
¢usnyeckoil MoJenbplo, 3a7ad, MOAPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3anue GU3NYECKON MOJIETH, aIeKBAaTHOM YCIOBUAM 3a/1a4H;

e TOHMMAaHHE (PU3UYECKUX OCHOB W MPHUHIUIOB JACUCTBUA TEXHUYECKHX
YCTPOMCTB M  TEXHOJOIMYECKUX IMPOLIECCOB, MUX BIHAHHUI Ha
OKPYXAaIOLLyI0 CpPeny;

e OBJAJCHHE METOJAMHU CAMOCTOSITEIIBHOIO IJIAHUPOBAHUS U IPOBEICHHUS
¢u3nYeCKuX 3KCIEPUMEHTOB, aHaIN3a U UHTEPIIPETallui HH()OPMALIUH,
OIPEIENICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

e CO3JaHUE yCIIOBUI U1 pa3BUTHUA YMEHHU IIPOEKTHO-
MCCIIE0BATENBCKOM, TBOPUYECKOU ESTENBHOCTH.

Ha u3ydenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro
obOpazoBanus orBoautcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJIENIO),
B 11 KJ1acce — 68 4acoB (2 yaca B HEJIEITI0).
Ha uzyuenue ¢pusuku B 11 «A» kmacce B 2026-2027 yueOHOM TOAY COTJIACHO
yueOHOMY I1aHy U KaineHaapaomy rpapuky MAOY «lllkona Ne 85» orBoauTcs
68 yacoB B Hejeo (M3 pacyeTa 2-X 4acoB B HEAEIO)

[Ipennaraemplii B mporpamMMe Mo (pu3uKe NepedeHb JTa0OpaTOpHBIX U
NPaKTHYECKUX pabOT SBISETCS PEKOMEHIIOBAaHHBIM, YUMTEIh JENIaeT BBIOOD
IPOBENCHUS J1A0OPATOPHBIX PA0OT M ONBITOB € YYETOM HWHIAMBUIYATBHBIX
0COOEHHOCTEHN 00yYarOIIUXCA.



COJEP XAHME OBYYEHUA
11 KIIACC

Pa3znen 4. JaekTpoanHamMuka

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUSA

[locrosiHHBIE MarHuThHl. B3auMOAENCTBHE IOCTOSHHBIX  MAarHUTOB.
MaruutHoe nosie. BexkTtop MarHuTHOM MHAYKUMH. lIpuHnumn cynepnosunnu
MAarHuTHBIX MOJen. JINHUM MarHuTHOM MHAYKUMA. KapThHa TMHAM MarHUTHOU
WHIYKIWH TO0JIA IOCTOSHHBIX MarHUTOB.

MarauTHoe MoOJ€ MNPOBOJHMKA C TOKOM. KapThHa IMHUNA HHAYKIHHA
MAarHMTHOI'O TOJI JJIMHHOTO IPSMOIr0 IPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOIO
NpPOBOJHUKA, KaTymku ¢ TokoMm. OmnblT Opcrena. BzaumoneiicTBue
IIPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna JlopeHua, e€ Monayib W HampasieHue. JIBHKeHue 3apsuKeHHOU
YaCcTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGora cusl Jlopenna.

SlBrieHne snekTpoMarHuTHOW HWHAYKOMHU. [IoTOK BEkTOpa MarHUTHON
UHAYKOUU. OJEKTPOABMKYILNAS CHJIA HMHAYKIHMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanes.

Buxpeoe anekTpuueckoe mose. DIEKTPOABMKYIAs CHJIAa WHIYKUWUU B
IIPOBOJHMKE, IBWKYILEMCS IIOCTYIIATENIBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTh. SIBlIEHWE CAMOMHAYKLMH. OJIEKTPOABMKYILAS CHUiIa
CaMOMHYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHuyeckne yCTpPOWCTBA M INPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHuThl, 3JIEKTPOMAarHuThl, 3JEKTPOJABHUIaTElb, YCKOPUTEIN JIIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TOJISL.

B3anmoneinicTBre 1ByX IPOBOJIHHUKOB C TOKOM.

Cuna AMnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBreHHE 2IIEKTPOMATHUTHOW MHAYKIHUU.

[IpaBuno Jlenua.

3aBUCUMOCTb  AJIEKTPOJABMKYIIEH CHJIBI HMHAYKOUMUM OT CKOPOCTH
VU3MEHEHHs] MAarHUTHOTO ITOTOKA.

SIBneHnEe CaMOMHAYKIMUU.

Yuenuueckuii akcnepumenm, nabopamopusie pabomul

N3ydenne MarHuTHOIO IMOJISA KaTYIIKU C TOKOM.

HccnenoBanue neMcTBAsI NOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

Hccnenosanue sSBIEHUS 3JIEKTPOMAarHUTHOM MHIAYKIIAH.

Pa3gen 5. Kosie0anus v BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbsle KOJ1eOAHUA
KoneOarensHass cucrema. CBOOOIHBIE MEXaHWUYECKHUE KOJICOAHWUS.
lNapmonnueckue konedbanus. [lepuon, yactora, ammuTyaa 1 ¢gasa KoaecOaHHA.



[IpyxuHHBII MAasITHUK. Marematnuecknii MAasITHUK. YpaBHeHUE
rapMoOHHUYEcKUX KojeOanuil. [IpeBpaiieHue HSHEPruu MPU TaAPMOHHUECKUX
KOJIeOaHUSIX.

KonebarenbHblii koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJE€OATEeIbHOM KOHTYpe. AHAJIOIMs MEXJIy MEXaHWYECKHMMH U
3IIEKTPOMArHUTHBIMU KosiebanusiMu. Popmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPTHH B UJCATBHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBienne o0  3aryxalmux  KojieOaHusX.  BbIHyXIEHHbIE
MexaHu4eckue KkosieOaHus. Pe3oHaHc. BpIHYyXJ€HHBIE 3IIEKTPOMAarHUTHBIE
KOJIeOaHHUs.

[lepemenHblii TOk. CHHYCOMJAIbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKA. AMIUIUTYJHOE U JECHCTBYIOIIEE 3HAUEHHE CHUJIbI TOKA U
HAIPSHKCHMSL.

Tpancdopmarop. [IpownsBoacTBO, nepeayda 151 noTpebieHune
IIEKTPUYECKOW HDHEPrur. OKOJOTWYECKHE PHUCKH IPU  MPOU3BOJICTBE
NeKTposHeprun. KynbTypa uCnosib30BaHusl 3JEKTPOIHEPTUU B MOBCEAHEBHOM
KU3HH.

TexHnueckne yCTpOMCTBA U MPAKTHUYECKOE MPUMEHEHHUE: IICKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHUU JIEKTponepeiay.

Llemoncmpayuu

UccnenoBanne mapameTpoB KoieOaTEeIbHOW CUCTEMBI (TIPYKUHHBIA WITH
MaTEMaTUYECKUN MAsATHHUK).

Habnronenue 3aryxarommx KojieOaHUii.

HccnenoBanue CBOMCTB BBIHYXACHHBIX KOJIEOaHU.

Habmronenue pezonanca.

CBOOOTIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuminorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSHKEHUSI OT BPEMEHHU)
JUISL JIEKTPOMAarHUTHBIX KOJIEOAHUH.

Pe3onanc npu nociienoBaTENbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

HccnepoBanue 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJIEOAHMI Ipy3a HAa HUTU
OT JUIMHBI HUTU U MAaccChl rpys3a.

HccnepoBanue TmNEepeMEHHOr0 TOKa B LENM U3  IOCIEI0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL

Mexanuueckue BOJIHBI, ycioBusi pacnpoctpanenus. Ilepuon. Cxopoctb
pacnpocTpaHeHuss W JiauHa BOJdHBL [lomepeuHble W MPOAOIBHBIE BOJIHBI.
WnTepdepentus u qudpaius MEXaHHIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHSI H3JIyYEHHS 3JIEKTPOMATrHUTHBIX
BOJIH. B3anmHas opuentanus BekTopoB E, B, V B 3IeKTpOMarHuTHON BOJIHE.
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAa)KEHUE, IPEIIOMIIEHUE, MOISpU3aLus,
audpakius, uatepeperius. CKOpOCTh IEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTpPOMarHUTHBIX BOJIH. [I[puMeHeHne 371eKTpOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHUMITBI paguOCBsA3H U TeNeBUAEHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.



TexHHuecKre yCTpONCTBA M MPAKTHYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIC
UHCTPYMEHTBHI, YJIbTPAa3BYKOBAasl JMAarHOCTHKA B TEXHHKE W MEAMIIMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneoiromeecs Ten0 Kak HCTOYHHK 3BYKa.

Habnronenue orpaxeHus: ¥ NpeaoMIIEHHS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHunu u 1uppakinuy MEXaHUYECKUX BOJH.

3BYKOBOI pe30HaHC.

Habnronenue cBs3M 'POMKOCTH 3BYKAa M BBICOTHI TOHA C AMIUIUTYAOW U
4acTOTOM KOJIeOaHUI.

UccnegoBanne  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaXKEHHE,
npeIoMIIeHUE, oNgpu3anus, 1udpakuus, uHTepepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. I[IpssMOnMHENHOE pacIpOCTpaHEHHE CBETA B
oaHOpoaHOM cpeae. JIyu cBera. ToueUHbI HCTOUHUK CBETA.

OrtpaxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuit
B IJIOCKOM 3€pKaJe.

[Ipenomnenne cBera. 3akOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN
nokasarens npenomieHus. [lonmnoe BHyTpenHee orpaxenue. [Ipenenbnsiii yron
IIOJIHOT'O BHYTPEHHETO OTPAXKEHHUS.

HMucnepcus cBera. CiioxHbIN cocTaB Oenoro ceera. L[Ber.

ColOuparomine u paccewBarome auH3bl. ToHkas nuH3a. DOKyCHOE
paccTosiHue U ONTHUYecKas cuja TOHKOW nuH3bl. [locTpoeHune m3oOpaxeHuil B
coOMparolMX MW pacceuBalIIMX JuH3aX. PopMmyna TOHKOM  JIMH3BI.
VBenuueHue, JaBaeMoe JIUH30M.

[Ipenensl npUMEHNMOCTHA F€OMETPUYECKON ONITHUKHU.

Bonnosas ontuka. Untepdepennus cBera. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOMIOACHUS MAaKCUMyMOB M MHUHHUMYMOB B HHTEP(EPEHIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHKOB.

Judpakmus cBera. /(udpaknmonnas pemérka. YclIoBHEe HAOIIOACHUS
[JIABHBIX MAaKCUMyMOB IIpM MaJ€HHMH MOHOXPOMATHYECKOrO0 CBE€Ta Ha
TU(PPAKIHOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuueckre yCTpoicTBa M MNPAKTUYECKOE NPUMEHEHHE: OYKH, JYIa,
¢doToanmapaT, MPOEKIUOHHBIN ammapar, MHUKPOCKOIM, TEJIECKON, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOISIPOUI.

Llemoncmpayuu

[IpssMonuHEHOE pacIpOCTpaHEHUE, OTPAKEHUE M NPETOMIICHHE CBETA.
OnTrueckue mpruOOpHI.

[TonHoe BHyTpeHHEE OoTpakeHue. Mojesnb CBETOBOA.

HccnenoBanue cBOMCTB N300paK€HUI B JTMH3AX.

Mojienn MUKpPOCKOITA, TEJIECKOIIA.

Habmronerune natepdepeHIInM CBETA.

Ha6nronenune nudpaxiuu crera.

HaOnronenue aucnepcuu ceera.

[TonyyeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuyenue cnekTpa ¢ MOMOIIBIO JUGPAKITUOHHON PEIIETKH.

Habnronenue monsipyuszaliiuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenne nokasaTesns NpeJoMIIEHHs CTEKIIA.



HccnenoBanue cBOMCTB M300paK€HUI B TMH3AX.
Habnronenue qucnepcuu cBeTa.

Pa3znes 6. OcHOBBI cielUAJIBbHONM TEOPUU OTHOCUTEIbHOCTH

['pannnbpl  OPUMEHMMOCTH  KJIIACCMYECKOM  MexaHukd. llocTynarel
CIIEIMAIBHOW TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOZYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHUUI OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCHUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJIEHUE  BPEMEHHM U
COKpAILCHNUE JIJINHBI.

DOHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBsi3p Maccbl C JHEPrued M MMIYJIbCOM PEIATHUBUCTCKON YaCTHIIBI.
DHeprus Mmokxosl.

Pasznes 7. KBantoBast ¢pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®otonbl. Popmyna Ilmanka cBs3u sHepruu (OTOHA C €ro 4YacTOTOM.
DHeprus U UMIyJIbC POTOHA.

OtkpeiTiie u uccienoBanne (oroddpdekra. Ombite A. I'. Cromerosa.
3akonbl (poTorddexra. YpaBHenue DitHmTeitHa 1ia pororddekra. «KpacHas
rpanuna» porosddexra.

Hasnenue ceera. OnwiTel 1. H. JleGenera.

XHWMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa M MPaKTHUECKOE NMPUMEHEHHE: (DOTOIIEMEHT,
dboTomaTumK, coTHeUHas: OaTapes, CBETOANO/I.

Llemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHemHETo (poTodddexTa.

Cetoauoy.

Conneunast OaTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopia mo paccesHuro o, -4acTHII.
[Imanerapnas mozens aroma. [locrynatel bopa. M3myueHune u moryonieHue
(GOTOHOB NpHU MepexoJe aroMa C OJHOTO YPOBHS SHEPrUM Ha Apyrou. Buis
criekTpoB. CIEKTp YPOBHEM HEPruu aToMa BOJIOPO/Ia.

BonnoBeie cBoictBa wactuu. Bomnel ge bpouna. KopryckynsphHo-
BOJIHOBOU JyaJIU3M.

CIHOHTaHHOE U BBIHYXJICHHOE U3JIy4YCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBBIN KOMIIBIOTED.

Llemoncmpayuu

Mopuens onsita Pesepdopna.

OmnpenenexHre JUIMHBI BOJIHBI J1a3epa.

Habnronenue TMHEHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopusie pabomul

Habnronenue 1MHevaToro cuekrpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTBI, JTOKa3bIBAIOIINE CIOKHOCTh CTPOeHHs sapa. OTKpbITHE
paanoaktuBHocTH. OmbiTel  Pesepdopma 1o  ompeneneHHio  cocTaBa
paanoakTuBHOrO u3nmyueHusi. CBoiicTBa anb(a-, Oera-, raMma-u3ITydeHUs.
BinsHre paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.



OTtkpeiTHE POTOHA U HeUTpoHa. HykinoHHass Mmoaens siapa l'elizeHOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio sapa. M30Torbl.

Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. ['amma-
U3ITy4YeHHE. 3aKOH paJuO0aKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl siapa.

Snepusle peakuuu. [lenenue u CUHTE3 sSI€p.

Snepubiii peaktop. Tepmosimepubiii cuHTe3. [IpobOiieMbl U TEPCIEKTUBBI
SAJIEPHOM SHEPTeTUKU. DKOJOTUYECKHE ACTIEKThI AIEPHON SHEPTETHKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeToap1 HaOIOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.

@dyHIaMeHTaJIbHblEe B3aUMOJECHUCTBUA. EIMHCTBO (DUM3MUECKOW KapTHHBI
Mupa.

TexHuueckrue yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
KaMmepa Bunibcona, saepHblil peakTop, aToMHasi 6oMoa.

Llemoncmpayuu

CY€T4UMK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

UccnenoBanne TpekoB 4acTuIl (TI0 TOTOBEIM (oTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3MKH

Otanbl pa3BuUTUA acTpoHOMUU. llpukinanHOE W MHPOBO33PEHUECKOE
3Ha4eHUE AaCTPOHOMMUH.

Bup 3Bé€3qH0or0 HeOa. Co3Be3ausi, sipkue 3BE37bl, MJIAHETHI, UX BUIUMOE
JBUKEHUE.

ConHeuHas cucreMa.

Comnune. ConHeuyHass akTUBHOCThb. McTtounuk sHeprum CoiHIIA U 3BE3.
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTHKU. J(Marpamma «CIEKTpaJbHBII Ki1acc —
CBETUMOCTB». 3BE3/bl INIABHOW IOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTB» JUIA 3BE3]] TJIABHOM IOCIIEIOBATEIBHOCTH. BHyTpeHHEE cTpoeHuE
3B€311. COBpEeMEHHbIE MPECTABIECHUS O MPOUCXOKIECHUHU U 3Bosonuu ConHia
¥ 3BE37. DTambl KU3HH 3BE3I.

Mnuneunstii [IyTe — Hama [Mamaktuka. [lonoxenune u aBmxenue ConaHua B
lanaktrke. Tunbl ramaktuk. PaguoramakTtuku u kBaszapbl. UEpHBIE IBIpHI B
A/lpax rajgakTuK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue
ranakTuk. Teopus bonbimoro B3peiBa. PenukToBOE H3MydeHUE.

Macmrabnas crpykrypa Beenennoit. MeTaranakruka.

Hepeménnsie mpo0iaemMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habnronenus HEBOOPYKEHHBIM IJ1a30M Cc VCIIOJIb30BAaHUEM
KOMIBIOTEPHBIX TMPWIOKEHUW i ONpEeAENCHUS] TMOJOXKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE C03Be3/11s1 CEBEpHOro NOJyIIapus U
SIPKUE 3BE3/IBL.

Habnronenus B Teneckon JlyHel, minanet, Mieunoro Ilyrtu.

O0o0maromee NOBTOPEeHUE

Ponp Qusukm u acTpoHOMHUM B 3KOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M ASTHYECKOW cdepax MesTEIbHOCTH YelOBEKa, pOJib U MECTO
$U3MKKM W acTPOHOMHUM B COBPEMEHHOM HAy4YHOW KapTHUHE MHUpa, POJIb
¢dbusngeckoil Teopur B GOPMUPOBAHUY TPEICTABICHUN O (U3HUECKON KapTHHE
MHUpPa, MECTO (PU3MUYECKONW KapTHHBI MHUpa B OOLIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOLE.



MesknpeaMeTHble CBA3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kitacce ocymiecTBisieTcs ¢
y4€TOM COAEPKATEIbHBIX MEKIIPEJIMETHBIX CBS3€M C KypcaMH MaTEeMaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnuvle nonsamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOI'O
NO3HAHMS: SIBIICHUE, HAYYHBINA (DaKT, rumoTesa, pu3nyecKas BEIWYHHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHCTEMbl YpPaBHEHHH, TPUTOHOMETPUYECKHE
byHKIIH: CHHYC, KOCHHYC, TaHTEHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI M UX MPOEKIUU Ha OCH KOOPAMHAT,
CIIO)KEHHE BEKTOPOB, IPOU3BOJHBIC JJIEMEHTApPHBIX (DYHKIMNA, TPU3HAKU
noo0us TPEYroJbHUKOB, OMpEeNIeHNE IUIOUAAN IUIOCKUX (GUryp u o0bnéma
TeJL.

Buonocusa: »nextpuueckue SBJICHUS B JKUBOM TMPHUPOAE, KoJeOaTelbHbIC
JIBYOKEHHUST B JKMBOW MPHUPOJAE, ONTHUECKHUE SBICHUS B JKUBOH MPUPOJE,
JeCTBHE paJiuallii Ha JKUBBIE OPTaHU3MBI.

Xumusi: CTpOeHHE aTOMOB W MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa
TBEPABIX TN, MEXaHU3Mbl O00pa30BaHUsl KPUCTAIMUECKOM  pPEIETKH,
CIIEKTPAJIbHBIM AHAJIN3.

l'eocpagpua: wmarHuTHBIE TIONIOCAa 3€MJIM, 3aJ€KU MArHUTHBIX DY,
¢doTochEMKa 3€MHOM MTOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonocus: JUHUM DIIEKTPOIEpeAad, TCHEpaTop MEPEeMEHHOro TOKa,
DJIEKTPOJBUIaTe b, HHAYKIMOHHAS 11€9b, PA/iap, PaiHONPHEMHHUK, TEICBH30D,
anTeHHa, teiaedon, CBY-neub, MpOEKIIMOHHBIN anmnapar, BOJOKOHHAS OMNTHKA,
conHeuHas OaTapesi.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO TIpeamera «Dusnka» Ha YpOBHE CPEIHETO OOIIETo
oOpazoBanmsi  (0a30BBIA  YPOBEHB) JIOJDKHO OOECIEUNUTh  JTOCTHKCHHE
CIeNYIONMUX JTMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUS ydyeOHOro mpenMera «Du3MKa»
JNOJKHBI ~ OTpa)kaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBAThCS  CPOPMUPOBAHHOM BHYTpPEHHEH TMO3MIMEN JUYHOCTH,
CUCTEMOM UEHHOCTHBIX OPHEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEKIACHUI,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTSM POCCHUMCKOr0 OOIIecTBa,
pacUIMpeHHe >KU3HEHHOTO OMbITa U ONbITa JAESITENIbHOCTH B MpOIEcce
peanu3ald OCHOBHBIX HAaIpaBJI€HUN BOCHHUTATENILHOW NESITEIbHOCTH, B TOM
YClie B YaCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YIEHA POCCUICKOT0O 00IIECTBA;

OPUHATHE TPAJAULMOHHBIX OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATENIbHOCTh B MHTEPECaX TPaXaaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHUE  B3aUMOJIEUCTBOBAThH C  COLMAIbHBIMA  HWHCTUTYyTaMU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCThH K TYMaHUTAPHOU U BOJIOHTEPCKOM EATEIBbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCHICKOM rpaXKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
NEeSTENBHOCTH YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs OSCTETUKY HAy4YHOIO
TBOPUYECTBA, MPUCYIIETO (PUINYECKON HAYKE;

5) TpyA0BOr0 BOCIIMTAHMSI:

MHTEPEC K pa3IMuHbIM cdepam npodhecCuOHANbHOU NeATEeIbHOCTH, B TOM
YuClie CBSI3AHHBIM C (DU3MKON M TEXHUKOM, YMEHUE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyaymied mpodeccuu W peasu30BbIBaTh COOCTBEHHBIE >KHU3HEHHbBIC
IUTaHbL;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHIO M CaMOOOpa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUU BCEU KU3HH;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:



c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TI00ATBHOTO
XapakTepa dKOJOTHICCKUX IIPOoOIeM;

IJIAHUPOBAHUE W OCYILIECTBJICHHE JCHCTBHM B OKPYXKAKOIIEH Cpene Ha
OCHOBE 3HaHUS LIEJIEH YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEeHHUE ONbITa AEATEIBHOCTH SKOJOTMYECKON HANpPaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUU 10 (PU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHUE LEHHOCTH HAy4YHOH JEATENbHOCTH, TOTOBHOCTH B IpoOLEcCe
u3ydeHUs: (U3MKU OCYIIECTBISATH MPOEKTHYIO UM  HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUS
ba3zoBble 1ornueckue AecTBUs:

CaMOCTOATENbHO  (OopMyNIHUpOBaTH U  aKTyaIM3UPOBATh  MPOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIeNATh eI JEATEIHHOCTH, 3a/1aBaTh MapaMeTphl U KPUTEPUH KX
JOCTHKCHUS,

BBISIBIISITh  3aKOHOMEPHOCTH ¥ MPOTHUBOPEUUS B PacCMaTPUBAEMBIX
(bU3HYECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOIUXCS
MaTePHAIbHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3yIbTATOB IEJISM, OIICHUBATh PUCKHU MOCIIEICTBUM JIEATEILHOCTH;

KOOPJIMHUPOBATh ¥  BBINOJHATH pabOTy B YCIOBHSIX PEAIbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/ibCKue 1eiicTBUA:

BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBHIMHU MOHATUSIMU U METOJaMU
bu3nuecKol HAyKU;

BJIaJCTh HaBBIKAMH  y4€OHO-HMCCIICIOBATEIIbCKONH | MIPOEKTHOM
NESTENPHOCTH B 007acTH  (PU3HMKH, CIHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOATENILHOMY  TOUCKY  METOJIOB  pEeIIeHHs 3anad  (PU3MIECKOro
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOJIOB TIO3HAHUS;

BIAJCTh BHUJIAMH JEATEIHLHOCTH 110 TOJYyYEHUIO HOBOTO 3HAHWS, €ro
UHTEPIpETaluy, MPeoOpPa3OBaHUI0 W TNPUMEHECHHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX MPOEKTOB B 00J1aCTH (hU3UKU;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3M U aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs], HaXOIUTh apTyMEHTHI ISl TOKa3aTelIbCTBa
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHNUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJIC€ PEIICHHS 3aJa4dl Pe3yJIbTaThl,
KPUTUYECKH OIEHWBATh HMX JIOCTOBEPHOCTH, MPOTHO3UPOBATH W3MEHEHUE B
HOBBIX yCIIOBUSIX;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3a/ladd B 00pa30BaTEIBHOU
NESTETHHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;



yMETb NEPEHOCUTh 3HaHHWA TO (U3MKE B TMPAKTUYECKYIO O00JIaCTh
KU3HEICATCITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIE UJICH, TIPEIaraTh OPUTHHATBHBIC TOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE albTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMHU TMONy4YeHUs WHPOpManuu (PU3NIECKOTO COACpIKAHUS
U3 UCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBISAThH IMOUCK, aHAJIH3,
CHUCTEMATHU3AIMIO W WHTEPIPETANUIO WHYOPMAIIUU Pa3IMYHBIX BUIOB U (HOpM
IIPE/ICTAaBIICHNUS,

OLIEHHBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIB30BaTh CPEACTBA WH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  pENICHWHM  KOTHUTHBHBIX, = KOMMYHUKATUBHBIX U
OpraHM3aIMOHHBIX 33/Ja4 C COOMIOJICHUEM TPEeOOBAHMUN SPTrOHOMHKHU, TEXHUKHU
0€30I1acCHOCTH, TUTHEHBI, peCypcocOepeKeHus], MPABOBBIX M ITHYECKHX HOPM,
HOPM MH(OPMALIMOHHOW 0€30MMaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJCP)KaHUS B pa3IWYHBIX (hopmarax C
y49€TOM Ha3HaueHus WHGOpPMAIMM U TEJIeBOW  ayAWTOPUHU, BBIOMpas
ONTHUMAJIBHYIO (JOPMY TPEICTABIICHUS U BU3YyJTU3AIIHH.

KoMMmyHHMKaTHBHBIE YHMBeEpPCaIbHbIe YUeOHbIe 1eliCTBUA:

OCYHIECTBIISATH OOIIEHHE Ha Yypokax (U3UKH M BO BHEYPOUYHOMH
NEeSATENbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh M WUCIHOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
UHIMBHUIYAJIbHON paboTHI;

BbIOMpAaTh TEMATHKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEMN Ka)KJOr0 YjeHa KOJUIEKTHBA;

OpPUHUMAaTh LEJIH COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JACUCTBUSA MO €€ NOCTHXKEHUIO: COCTABIIITH IUIAH JCHUCTBHUM,
pacupenensiaTe poiad ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTAThl
COBMECTHOH padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M Ka)XJOr0 YYaCTHUKA KOMaHIbl B
o01uii pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE IPOEKThI, OLEHUBAaTh HJAEH C MO3UIUU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IOBEAEHUE B Pa3JIMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATHBHBIM.

PeryasiTuBHBIC YHHBepPCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:

CaMOCTOSITEIbHO ~ OCYILIECTBJISATh IO3HABATEJIBHYIO JECSATEIBHOCTh B
obmact (PU3MKKM W aCTPOHOMHUHU, BBISBJISITH MPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEIPHO COCTABJISITh IUIAH PEIICHUSI PACYETHBIX U KAaY€CTBEHHBIX
3a/1a4, IUIAH BBIMIOJIHEHUS MPAKTUYECKOW pPabOThl € YUYETOM MMEIOIIUXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;



paclIMpATh  paMKM ~ y4eOHOro IpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEAIIOYTECHNM;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO IPYAMIHUUA B 00JIaCTH
(¢U3MKH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa3oBaTEeNbHBI W  KYyJIbTYpPHBIHA
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTbh KOPPEKTHUBBI B JE€SATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJa/JeTh HAaBBIKAMHU TIO3HABATENBHOM pedrekcud Kak OCO3HAHUS
COBEPILAEMBIX JEUCTBUI M MBICIUTENBHBIX IPOLIECCOB, WX PE3YJIbTATOB U
OCHOBAHMIi;

UCTIONb30BaTh MPUEMBI peIeKCHH ISl OLEHKHM CHUTyallud, BbIOOpa
BEPHOI'0 PEILEHUS;

YMETh OLEHHWBAThb PUCKH UM CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHUKEHMUIO;

OPUHUMATh MOTHBBI WM apryMEHThl JIPYrUX IpU aHAJIM3€ PEe3yJbTaToOB
NEeSATENbHOCTH;

IPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKHU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI WM apryMEHTBHl JIPYrMX IpU aHAJIHM3€ PpPEe3yJbTaToOB
NEeSATENbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYIMX HA OIIHOKH.

B nponecce 1ocTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS TPOTrPaMMBI
no ¢u3NKe IS YpOBHSA CpeaHEro oOmero oOpa3oBaHHs y OOyYarOIIMXCS

COBEPIIEHCTBYETCSI ~ OMOIMOHATIBHBIA  HMHTEJUICKT, IPEeIOIararoIInui
c(OpPMHUPOBAHHOCTD:
CaMOCO3HAHHWS,  BKJIIOYAIOIIETO  CIIOCOOHOCTh ~ TOHMMAaTh  CBOE

OMOIMOHATILHOE COCTOSIHME, BHJIETh HAMPABICHUS PAa3BUTHS COOCTBEHHOM
AMOIMOHATLHOM C(hepbl, ObITh YBEPEHHBIM B CEOE;

CaMOpPEryJIMPOBaHHUSI, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMIOBEJCHHUE, CIIOCOOHOCTh AaJanTUPOBAThCA K
AMOIMOHATBHBIM HM3MEHEHUSIM U TMPOSBISATH THUOKOCTb, OBITb OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO L[EIU
U yCIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHE JAEHCTBOBATh UCXOMS U3 CBOUX
BO3MOKHOCTEH;

OMIATUHU, BKJIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIHHOE
COCTOSIHME JPYTHX, VyYHTHIBATH €ro TMPH OCYIICCTBICHUH  OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX  HAaBBIKOB, BKJIIOYAIONIUX CHOCOOHOCTh  BBICTPAUWBaTh
OTHOILIEHUS C APYTUMU JIFOJbMH, 3a00TUTHCS, TPOSIBISATh UHTEPEC U pa3peniaTh
KOH(ITUKTEHI.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 11 kJjacce mpeaMeTHblE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPHUMEPAxX POib U MECTO (PU3MKH B (POPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B MPAKTUYECKOU NEATENBHOCTH JIFOAEH, HETOCTHOCTh U €JUHCTBO
(u3HYECKO KapTUHBI MUPA;

YUHUTHIBATh TPAaHULIBI NPUMEHEHHS] H3YYEHHBIX (U3UUECKUX MOJEIICH:
TOYEYHBIA JJIEKTPUYECKUN 3apsifl, JIyd CBE€Ta, TOUYECUHBIM HMCTOYHUK CBETA,
gaiepHas MOJENIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO sApa MpU pEelIeHUU
du3nUecKux 3aaay;

pacro3HaBath (hu3MyecKue sBJICHUS (Mpolecchl) U OOBIACHATH HMX Ha
OCHOBE 3aKOHOB D3JIEKTPOJMHAMHMKM M KBAaHTOBOW (DU3MKH: 3JIEKTpUUYECKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JCHCTBUS TOKA,
B3aUMOJICKCTBE  MAarHUTOB, 3JEKTPOMArHUTHAas  HMHAYKLHS, JIEWCTBHE
MarHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM MW JBIXKYLIMHCSA 3apsf,
3JIEKTPOMATHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJIMHENHOE pacipoCTpaHEHHUE
CBETa, OTPAKEHHUE, MPEJIOMIIEHHE, UHTepdhepeHIus, TUu(PaKLIKs U MOIIpU3aLUs
CBeTa, nucnepcus cBera, poTtodnekTpuueckuid 3Ppdekt (hoTodrddexT), cBeToBOE
NABJICHWE, BO3HMKHOBEHHE JIMHEWYAaTOro CIIEKTpa aromMa BOAOPOAA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJUOAKTUBHOCTD;

ONKCHIBATh U3yUYEHHBIE CBOICTBA BEUIECTBA (JIEKTPUUYECKHUE, MATHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYI0  MPOBOJAMMOCTH  PA3JNMYHBIX  Cpel) H
3JIEKTPOMATHUTHBIE SIBIEHUS (IPOLECCHI), UCIONB3Ys (PU3NYECKHUE BEITUUMHBI:
AIEKTPUYECKUH 3apsif], CHUiIa TOKA, JIEKTPUUIECKOE HANPSHKEHUE, IJIEKTPUIECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUUAJIOB, 3JIEKTPOABWXKYIIAsA cujia, padoTa
TOKa, WHAYKIUS MAarHuTHOTO Tons, cuina Awmmnepa, cuna JlopeHia,
UHIAYKTUBHOCTh KATYUIKH, SHEPTUsl SJIEKTPUYECKOIO0 M MAarHUTHOIO IOJEH,
NEPHUOJ U YacTOTa KoJIeOaHUM B KOJeOATeIbHOM KOHTYpE, 3aps U cujia TOKa B
opoLecce TapMOHUYECKUMX  AJIEKTPOMATHUTHBIX  KosieOaHuid, (POKyCHOE
pPacCTOSIHUE M ONTHYECKask CUJIa JIMH3bI, P OMHCAHUM MPABWIBHO TPAKTOBATh
(U3HYECKUII CMBICT UCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS W E€AUHUIIBL,
yKa3blBaTh (HOPMYJIbl, CBS3BIBAIOIIME JAaHHYIO (PU3HUYECKYIO BEIUYHMHY C
JPYTUMU BEIUYUHAMY;

ONKCHIBATh HM3YUYEHHBbIE KBAHTOBBIC SIBJIEHUS M MPOLECCHI, HCIOIb3Ys
(u3HYecKre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETAa, SHEPIUs M HUMIYJbC (POTOHA, MEPUOJ MOJypacraja, SHEPrus
CBA3M aTOMHBIX SIep, NPH ONUCAHUU MNPaBUIBHO TPAKTOBATh (PU3MUYECKUU
CMBICII HCIIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUs M E€IMHHUILIBI, YKa3bIBaTh
(GopMyibl, CBS3BIBAIOIIME JAHHYK (PU3UYECKYIO BEIWYMHY C JPYTUMU
BEJIMYMHAMM, BBIYUCIATH 3HaYeHUE (PU3NUUECKON BEINYUHBI,

aHANIM3UpOBaTh  (PU3UYECKUME TPOLECChl M  SIBJICHUA, HCIOJIb3Ys
(u3nyYecKre 3aKOHbl U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U
NapajuIeIbHOTO COEIMHEHUS NPOBOJHMKOB, 3aKkoH Jlxoyns—JleHmna, 3akoH
AJIEKTPOMATHUTHON WHAYKIUHU, 3aKOH MNPAMOJIUHEHHOTO pPaclpOCTpaHEHUS
CBETAa, 3aKOHbl OTPAXECHHS CBETAa, 3aKOHBI IMPEJIOMJICHUS CBETa, YpPaBHEHHE
OiiHmTenHa Uit potosddexTa, 3aKOH COXPAHEHHs SHEPTUH, 3aKOH COXPaHEHHUS
UMITYJIbCA, 3aKOH COXPAHEHHMs JJIEKTPUYECKOrO 3apsiia, 3aKOH COXPAaHEHUS



MaccOBOTI'0 YMCJIA, TOCTYJIAaThl bopa, 3aK0H paMOaKTUBHOIO pacnanaa, mpu 3TOM
pa3ianyaTh  CJIOBECHYIO (OPMYJIMpPOBKY 3aKOHa, €ro MaTeMaTH4eCcKoe
BBIPAKEHUE U yCIIOBUA (IpaHULIbI, 00J1aCTH) IPUMEHUMOCTH;

ONpENENsATh HANpaBJIECHUWE BEKTOpa HWHAYKUMW MAarHUTHOIO  IOJIA
IIPOBOJIHMKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHna;

CTPOUTh M OIUCBHIBATh M300pa)KEHUE, CO3/1aBAEMOE IUIOCKHM 3E€pPKaJIOM,
TOHKOH JINH301;

BBITMOJHATh 3KCIEPUMEHTHI MO HMCCIEAOBAHUIO (PU3NYECKUX SBICHUN U
IIPOLIECCOB C HMCHOJB30BAHUEM NPSIMBIX U KOCBEHHBIX M3MEPEHHI: MPU 3TOM
dbopMmynupoBaTh TpoOeMy/3a1ady W THUIMOTE3y Yy4eOHOTO SKCIEPUMEHTA,
coOHpaTh YCTAaHOBKY W3 NPEIJIOKEHHOIO0 O0OpYAOBAHMS, NPOBOJUTH ONBIT H
(dbopMyIUpOBaTh BHIBOIBI,

OCYIIECTBIISITh NPSMBIE M KOCBEHHBIE M3MEPEHUS (PU3MUECKHX BEIHYUH,
Opu 3TOM BHIOMpATh ONTUMAJIBHBIA CIOCO0 H3MEpPEHUsT U HCIOIb30BaTh
M3BECTHBIE METO/bI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIIEIOBAaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIUYUH C HCIOJIb30BAaHUEM
OpSIMBIX M3MEPEHUN: MpPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (DHKCHPOBAThH
pe3yNIbTaThl OJYYEHHON 3aBUCUMOCTH (PM3MUYECKUX BEITUYMH B BUJAE TAOIHIl U
rpaduKoB, AeNaTh BBIBOJBI MO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOJiroaTh mpaBuiia 0E30MaCHOrO TPy/a MPU MPOBEAECHUU UCCIIECIOBAHUI
B paMKax y4eOHOro 3KCIepUMEHTa, YU4eOHO-HCCIeA0BATEIbCKOM U MPOEKTHOM
NEeATENbHOCTH  C  HCIOJB30BAHMEM  H3MEPHUTENBHBIX  YCTPOMCTB U
1a060paTOPHOTO 00OPYAOBAHMUS;

pemaTh pacu€THbe 3aJa4d C SBHO 3aJaHHOM (DU3MYECKOU MOJIEIbIO,
UCIOJIb3Ysl (PU3MYECKHE 3aKOHBl M IMPUHLUIIBI, HA OCHOBE aHaJIW3a YCIOBUS
3aaui BBIOUPATh (PU3UYECKYIO MOJEINb, BBLACIATH (DU3HUECKHE BEIUYHHBI U
dbopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHus, IPOBOAUTh PACUETHl U OLIEHUBATH
pPEaIbHOCTD MOJIYYEHHOTO 3HaUeHHS (PU3NUECKON BETMUUHBL

pemarb Ka4ECTBEHHbIE 3a/1a4u: BBICTPANBATh JIOTUYECKH
HENPOTUBOPEUYMBYIO LIETIOUYKY PACCYKIEHUH C ONMOPON HA M3y4YECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCIIOJIB30BaTh ~ IPH  pEHIEHUMM  y4eOHBIX  3aJad  COBPEMEHHbBIC
UH(OpPMAIIMOHHBIE  TEXHOJOTMH Uil  IIOMCKa, CTPYKTYPUPOBaHHUS,
UHTEpOpPETallud W  NPEACTaBICHUA y4eOHOM M HAay4YHO-IOMYJIIPHOM
uH(popMalMy, TOJYYEHHOW W3 Pa3IMYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOTyYaeMyto HH(OPMAILINIO;

OOBSACHATh NPHUHIMUIBI JEUCTBUS MAIWH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3auyaTh yCJIOBHS UX 0€30MacHOr0 MCHOJIb30BAaHUS B
MMOBCETHEBHOM KU3HH;

OPUBOJNUTH MPUMEPHl BKJIAJa POCCUHUCKUX H 3apyOEeKHBIX YUYEHBIX-
($U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3HKE B TIOBCETHEBHOM KU3HU
st obecrieueHus  O6e3omacHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJIsl COXPAHEHUS 370POBbs U COOTIOACHHS] HOPM
HKOJIOTMYECKOT0 TIOBEICHHS B OKPYXKAIOLIEN Cpee;

paboTaTth B TpYIIE C BBIIOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJEH,
IUIAHUPOBATh PabOTy TPYIIbI, PAalHOHAIBHO PACHpenessiTh OOS3aHHOCTH H
IUTAHUPOBATh  JI€ATEIbHOCTh B HECTAaHAAPTHBIX CHUTyalWsAX, aJEKBaTHO
OLICHUBATh  BKJAaJ KaXIOr0 W3 YYaCTHUKOB TpyHObl B  PEIICHHE
paccMaTpuBaeMoM MPOOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
HaumeHnoBanue KoimnuecTBo yacos
Ne JIeKTPOHHBIE (HU(PPOBHIE)
pa3ieioB U TEM KonrpoJbubie IIpakTnyeckue
n/n Bcero o0pa3oBaTebHbIE PeCypChl
NpOrpamMmel padoThI padoTsbI
Pazpnen 1. DJIEKTPOJIUHAMUKA
MarnuTHOE 1oJ€.
1.1 DneKTpoMarHuTHas 11 1 3 https://m.edsoo.ru/BULAFRBRA
WHY KLU
Uroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
Mexanuueckue u
2.1 3JIEKTPOMATrHUTHBIE 9 1 https://m.edsoo.ru/7QODSEL15
KoseOaHus
Mexanuueckue u
2.2 3JIEKTPOMATrHUTHBIE 5 1 https://m.edsoo.ru/7QODSEL15
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.rt/HUF74ANDOW
Hroro no pazaeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CHIELIMATIBHOM
TEOpUn
OTHOCHUTEJILHOCTH

https://m.edsoo.ru/P8GBI9FJ5N



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/7QOD8EL15

Uroro no pazaeny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

3 o
4.1 FICMCHTBL KBAHTOBON 6 https://m.edsoo.ru/ZL6P16LA0
OITHUKH
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/FIC11POHN
43 ATtoMHoOe S1po 5 https://m.edsoo.ru/FIC11POHN
Uroro no pazaeny 15

Paspea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

2
5.1 JICMCHTRL aCTpOHOMIH 7 1 https://m.edso0.ru/5PXS219VY

1 acTpOPHU3UKU

Uroro no pazaeny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 Obobmaromee 4 https://m.edsoo0.ru/Y29SVPCVR
MOBTOPEHHE
Uroro no pazaeny 4
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/ZL6P16LA0

ITOYPOYHOE INTAHUPOBAHMUE
11 “A” KJIACC

Ne KoanyecTBO 4acoB
JIEKTPOHHBIE
Jlara nuppoBbIe
n | Tema ypoka KonTposabHbie IIpakTnueckue op
Bceero U3YYeHHs o0pa3oBaTe/bHbIE
/ paGoThI paGoThI
pecypcbl
n
[TocTosiHHBIE MArHUTHI U UX
B3aUMO/ICHCTBHE.

1 MarnutHoe nozue. Bekrop 1 04.09 https://m.edsoo.ru/
MAarHUTHOM MHIYKLIHH. ’ 4ADMOYIJN6
JIMHUM MarHUTHOM
WHIYKUUU
MarsuTHog€ I10JI€

) MPOBOJIHUKA C TOKOM. OIBIT | 04.09 https://m.edsoo.ru/
Opcrena. Bzaumoneiicteue ’ 1L5CT47FX
IIPOBOJHUKOB C TOKOM
JlaGopaTopHas pabora

3 " | | 11.09 https://m.edsoo.ru/
«/3yueHre MarHuTHOTO . HGHXLNLRZ
MOJISl KATYILIKU C TOKOM»

4 JleficTBME MarHUTHOTO TOJIS 1 1 11.09 https://m.edsoo.ru/

Ha MTPOBOJIHUK C TOKOM.
Cuna Amnepa.
JlaGopaTopHas paboTa
«HccnenoBanue neucTBU
ITOCTOSIHHOTO MarHuTa Ha

UVHDISEX4



https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/4DM0YIJN6

paMKy C TOKOM»

JleficTBEe MarHUTHOT'O MOJIS
Ha JIBUKYIIYIOCS

https://m.edsoo.ru/

3apspKeHHYH0 yactuiy. Cuna 18.09 7ABZOGOCY

Jlopenua. Pabora cuisl

Jlopenna

OneKTpOMarHuTHas

nHaykuud. [Totok BekTopa

MarHuTHOM uHaykuuu. I1C 18.09 https://m.edsoo.ru/

WHIYKIAHA. 3aKOH ) VA26C9C3]

3JIEKTPOMAarHUTHON

naaykunu Gapanes

JlaGoparopHas paboTa

«Hccnenosanue ABIeHNUs 55 09 https://m.edsoo.ru/

3JIEKTPOMAarHUTHOU XZS5MQCBU

MHyKLIAW»

NupykTuBHOCTS. SIBIeHUE

camonHaykiuu. 9J1C

CaMOMHIYKIUHU. DHEPIUsl 95 09 https://m.edsoo.ru/

MarHMTHOTO MOJIA KaTyIIKU EOTONSAEA

C TOKOM.

ONEeKTPOMarHuTHOE I0JIe

TexHnueckue ycTpoiicTsa u 02.10 https://m.edsoo.ru/
UWNLFAIL6

HX IIPUMCHCHHUC!
IIOCTOAHHBIC MAarHUTHI,
OJICKTPOMAIrHUTHI,
QJICKTPOABUTATCIIb,



https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/7ABZQGQC9

YCKOPHUTEIU 3JI€MEHTaPHBIX
YaCTUIl, MHAYKIITHOHHAS
reyb

O6o06maromuii ypok
«MarsuTtHoOe 1oJe.

https://m.edsoo.ru/

10 DJeKTpOMarHuTHas 02.10 COB05SBGMC
WHTYKITUSD
KonrponbHas padora no
1 TeMe « MarHuTHOE 1oJIe. 09.10 https://m.edsoo.ru/
DneKTpoMarHuTHas 8X637ELEU
WHTy KLU
CB00O/IHBIE MEXaHNUECKUE
konebanus. 'apMoHnyeckue htts://m.edsoo.ru/
12 | xoneOGanus. YpaBHEHHE 09.10 9Y6GYWEVP
TrapMOHUYECKUX KOJIeOaHHH.
[IpeBpamenue snepruu
JlaGopaTopHas pabora
«HccnenoBanue
13 3aBUCHUMOCTH IIEPUOAA 16.10 https://m.edsoo.ru/
MaJbIX KojiebaHuil rpy3a Ha DPZ8KR61C
HUTHU OT JJIMHBI HUTHU U
Macchl Irpy3a»
14 KonebaTenbHbINH KOHTYD. 16.10 https://m.edsoo.ru/
CBoOOIHBIE H6JCO5BAD

ANEKTPOMArHUTHBIE
KoJie0aHus B UI€aTbHOM
K0J1e0aTeIbHOM KOHTYPE.



https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/C0B05BGMC

AHaJOTHS MEXTY
MEXaHUYECKUMHU U
3JIEKTPOMArHUTHBIMU
KOJICOaHHSIMU

15

®opmyna Tomcona. 3akon
COXpaHeHI/IH 3HepI‘I/II/I B
HJICATLHOM KO0JIe0aTeIbHOM
KOHTYypE

23.10

https://m.edsoo.ru/
MHNWD2LHU

16

IIpencrasienue o
3aTyXamIIUX KOJICOAHHSIX.
BriHyXcHHBIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. BeinyxneHHbIE
9JIEKTPOMArHUTHBIE
Kosie0aHus

23.10

https://m.edsoo.ru/
FMBDWPPG4

17

IIepeMeHHBIN TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JICUCTBYIOILIEE 3HAYEHUE
CHWJIbI TOKA U HaNPSKEHUS

06.11

https://m.edsoo.ru/
VDEYXRVUI

18

Tpancdopmarop.
IIpousBoacTso, nepenaya u
norpe0ieHne
3JIEKTPUYECKON SHEPTUU

06.11

https://m.edsoo.ru/
1ZWZULBQK

19

YeTpoicTBO U

13.11

https://m.edsoo.ru/



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/MHNWD2LHU

MPAKTUYECKOE MPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JIMHUH
3JIeKTporepeaay

93Z12W4QQ

DKOJIOTUYECKHUE PUCKU TIPU
TPOHM3BOJICTBE
anexTposnepruu. Kynsrypa

https://m.edsoo.ru/

20 13.11
HCIIOIb30BaHUA 3DUNYKWNO
3JIEKTPOIHEPIUH B
ITOBCETHEBHOMW KU3HU
MexaHn4ecKre BOJIHEI,

YCJIOBHSI pacIIpOCTPAHECHHUSL.

)1 [Tepuoa. Cxopoctb 2011 https://m.edsoo.ru/
pacupocTpaHEeHU U JJINHA W2XBOR3HJ
BOJIHBL. [lonepeunsie n
MIPOJIOJIbHBIE BOJIHBI
3Byk. CKOpOCTb 3BYKa.

22 I'pomkocTs 3ByKa. BeicoTta 20.11 hitps://m.edsoo.ru/

2827Q6V70
ToHa. TemOp 3ByKa
ONEeKTPOMAarHUTHHIE BOJIHBI,

73 UX CBOMCTBA U CKOPOCTb. 9711 https://m.edsoo.ru/
[Ixana 51€KTPOMarHuTHBIX SWB57C06X
BOJIH

24 | IIpuHIMOBI pagUOCBS3H U 27.11 https://m.edsoo.ru/
TeneBuaeHus. PazButue 2WOQTSLGLV

CpCACTB CBA3H.



https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/93ZI2W4QQ

Pannonoxkanusa

KonrtponsHas pabora

https://m.edsoo.ru/

25 «Konebanus 1 BOJHBD 04.12 IHURONSOB
[Ipssmonunennoe
pacnpocTpaHEHHUE CBETA B
26 OJHOPOJHOM Cpene. 04.12 blps:m.cdsoo.ru:
HUF74NDOW
ToueuHblii HCTOUHUK CBETA.
JIyud cBera
OTtpaxxeHue cBeTa. 3aKOHbI
7 OTpa’KeHUs CBETA. 1112 https://m.edsoo.ru/
[TocTpoenue n3odpaxkeHuit IMBKOM?227
B IIJIOCKOM 3€pKajie
[Ipenomienue cBera.
[TonHoe BHyTpeHHEE
28 oTpaxkeHue. [IpenenpHbiii 11.12 hitps://m.cdsoo.w
V49RISTRN
YTOJI IOJTHOTO BHYTPEHHETO
OTPaKEHUS
JlaGopaTopHas pabota
29 «3mepenune nokazaresns 18.12 Do mcclsuoonr
JO2EIMIDQ
MIPEIOMIICHUS CTEKIIa»
JInnzsl. [loctpoenue
30 M300pakeHUH B JIMH3E. 18.12 https://m.edsoo.ru/
®opmyia TOHKOHN JTUH3BI. W2MMSIKIJC
VYBenu4ueHue JuH3bI
31 JlaGoparopHas pabota 25.12 https://m.edsoo.ru/

«/ccienoBanue CBOUCTB

1ZCMW980



https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/V49RISTRN
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https://m.edsoo.ru/1MBKQM22Z
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https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/IHUR0N80B

M300paKEHUI B JIMH3aX)»

Hucniepcus csera.
C10XHBII cocTaB 0eJIoro

https://m.edsoo.ru/

2 . I 25.12

3 cgerta. l[er. JlabopaTopHas 5 KIOWVKELL
pabora «Habmronenue -
JUCTIEPCUU CBETa
HNutepdepenuns crera.

33 Tndy F:i II)M cBeTa 15.01 https://m.edsoo.ru/

paKtl o ' CSLCRSEJI

HudpakimonHas pemeéTka

34 ITonepedyHOCTH CBETOBBIX 15.01 https://m.edsoo.ru/
BOJH. [lonspusanus ceera ) 2118XYOJ
OnTuyeckue MpuOOPHI U

35 CTPOWCTBA M YCIOBHS UX 22.01 ALps LLedsuenr
YeIp Y ' MS5127JYGT
0e301acHOTO IPUMEHEHUS
['panu1pl MPUMEHUMOCTH

36 KJIACCUYECKON MEXaHUKH. 9201 https://m.edsoo.ru/
[TocTynarel cienuaaIbHOM ’ P8GBI9FJ5N
T€OPUU OTHOCUTEIIBHOCTH
OTHOCHTENBHOCTH

37 OJTHOBPEMEHHOCTH. 29.01 https://m.edsoo.ru/
3ameUIcHHE BPEMEHU H ' OVLMCN6B2
COKpAIICHHE JITTUHBI
DHeprus U UMILYJIbC

EJIATUBUCTCKON YaCTHIIBI. https://m. .
33 p 11 29.01 ps://m.edsoo.ru/

CBs13b Macchl ¢ SHEprUen u
UMITYJIBCOM. DHEPTHS TIOKOSI

190ZY4BUB



https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/K9OWVKE11

KonTponbnas padora
«Onruka. OCHOBBI

https://m.edsoo.ru/

39 05.02
CIIeLIMAIbHON TEOPHUH L8689JPLI
OTHOCHUTEIILHOCTHY

40 ®otonsl. ®opmyiia [1nanka. 05.02 https://m.edsoo.ru/
DHeprust 1 UMITYJIbC GOTOHA ’ ZL6P16LA0Q
OTKpBITHE U HCCIIEIOBAHUE httos://m.ed /

ps://m.edsoo.ru.

41 ¢doroapdexra. OnpiTe A. T 12.02 PGLSXXSRO
CroneroBa S
3akoHbl porodddexra.

47 VYpaBHeHue DitHIITEHA 17151 12.02 https://m.edsoo.ru/
doroaddekra. «Kpachas ' YLCK770G8
rpanuna» Gorosddexra
Hasnenue ceera. OnbiThl 1. https://m.cd /

S.//M.CdS00.ru

43 H.vﬂeGeﬂeBa. XUMHYECKOE 19.02 EGO6ZO1SA
NeiicTBHUE CBETa
TexHnuecKkue ycTpoicTsa u
MPaKTUYECKOE IPUMEHEHUE:!

44 b b 19.02 https://m.edsoo.ru/

OTORJIEMEHT, (POTOIATUHK, . UFODRSLSM
CoJIHEeUHas OaTapes,
CBETOJINO]T
Pemenue 3agau no reme

45 3 N 26.02 https://m.edsoo.ru/
«neMeHThI KBAaHTOBOM . ZETIAGCTRI
OTITHKM»

46 Mogens atoma ToMcoHa. 26.02 https://m.edsoo.ru/

OmnsiTel Pesepdopaa no
PaCCEesIHUIO 0-YaCTHIL.

FIC11POHN



https://m.edsoo.ru/FIC11P0HN
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[Inanerapnas moxens aroma

47

IToctynater bopa

05.03

https://m.edsoo.ru/

6X7GFHZ9X
H3nydenue u norjioumeHue
OTOHOB IIpU NIEPEXOE

48 ¢ P pexol 05.03 https://m.edsoo.ru/
aToma C OJJHOTO ypUOBHﬂ . NNSBHZYVBE
SHEpPIruM Ha apyroul. Buasl
CIIEKTPOB
BosHOBBIE CBOCTBA
yactull. Bonnsl e bpoitns.

49 | KopnyckyasipHO-BOJIHOBOM 12.03 aups Rhedoen

PIyCIYIAPHO-BOI ' J710TLFCO
nyanm3M. CIIOoHTaHHOE 1
BBIHYKJICHHOE U3TyUYeHHE
OTtkpbiTHE
PaaroakTUBHOCTH. OIBITHI
50 Pesepdopa 1o 12.03 https://m.edsoo.ru/
PROPA ) TSJFUU3TP
ONPEJIETICHUIO COCTaBa
PaAMOaKTUBHOIO U3TyUYEHUS
CsoiicTBa anbda-, 6era-,

51 ramMmma-usirydeHus. Bnusaue 19.03 https://m.edsoo.ru/
PaIMOAaKTUBHOCTH Ha ' UOIRQS0Z5
YKUBBIE OpraHU3MBI

52 | OrtkpbiTHE IPOTOHA U 19.03 https://m.edsoo.ru/

HeuTpoHa. M30Toms!L.
Anwda-pacna.
DIIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacma.

H2XIHOG3E



https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/H2XIHOG3E
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I'amma-uznmyuenue

53

OHeprus CBA3U HyKJIOHOB B
saape. SlnepHble peakiuuu.

S nepHblil peaktop.
[IpoGnemsl, nepceKTUBEI,
JKOJIOTUYECKHE ACTIEKTHI
SIIEPHOM YHEPTEeTUKH

26.03

https://m.edsoo.ru/
CFJYJSSIG

54

OneMeHTapHbIE YaCTULIBI.
OTKpBbITHE IO3UTPOHA.
Metopabl HaOMIOJeHUS U
perucrpanuu
3JIEMEHTAPHbBIX YACTHII.
Kpyrusiii cron
«DyHIaMEHTaJIbHbIC
B3auMoaencTBusa. EAMHCTBO
(u3nYecKOil KapTHUHBI
MHpa»

26.03

https://m.edsoo.ru/
SUC62U40A

55

Oransl pa3BUTUSA
actpoHoMmuu. [IpukinagHoe u
MHUPOBO33pEHYECKOE
3HAYEHUE aCTPOHOMHUH. By
3BE3mHOrO HeOa. Co3Be3mus,
SIpKUe 3BE3/IbI, INIAHETHI, UX
BHIMMOE JIBIDKEHHE.
ConHeyHas cucTeMa

09.04

https://m.edsoo.ru/
5PXS2I19VY

56

Comnnaue. Conaeunast
aKTHUBHOCTbL. ICTOUYHHUK

09.04

https://m.edsoo.ru/
1JZR54JA0



https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/5PXS2I9VY
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sHeprun CoJiHIa U 3BE3]T

3BE3/bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3]IbI

TJIaBHOU
IIOCJIEI0BATEILHOCTH.

57 | BuyTpeHHee cTpoeHue 16.04 bups:im.cdsoo.ru:

. GGD3W7470

3B&311. COBpeMEHHbIE
IPEJICTaBICHUS O
MIPOUCXOXKACHUU U
sBomonu CosHIa U 3BE3]
Mnineunsiii [1yTe — Hama
lNanaxruka. I[lonoxxenue n

53 nekenue CosHIa B 16.04 https://m.edsoo.ru/
lanaktuke. ['anakTuku. L2U4S1HU2
UYEpHble ObIpHI B ApPAX
raJlakTUK

59 Hepemennsie npodiaembl 93.04 https://m.edsoo.ru/
aCTpOHOMHUU LJHNL2MCF
KonTtponsHas pabora

60 | «DyeMeHThl aCTPOHOMMH U 23.04 bups:am.cdsoo.rus

TXTTCT488

acTpou3uKI»

61 O6o0maromuii ypok. Posb 30.04 https://m.edsoo.1u/

(bU3UKH U ACTPOHOMHUH B
9KOHOMUYECKOMH,
TEXHOJIOTHYECKOM,
COILIMAJIBHOM U ATHYECKOM
cdepax AesITeTbHOCTU

WNJ5CRXYD



https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/L2U4S1HU2
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YCIO0BCKa

O6o06maromuii ypok. Posib
1 MecTo (pu3uKH u

https://m.edsoo.ru/

30.04

62 aCTpOHOMI/II/IUB ) Y PFPB2SUF
COBPEMEHHOM Hay4YyHOI
KapTUHE MUpa
Ob6o06maromuit ypok. Posib
(usnueckoil Teopuu B

63 o a 07.05 https://m.edsoo.ru/

OpMHUPOBAHIH ' Y29SVPCVR
MpeACTaBICHUM O
(u3nueckoil KapTUHE MHUpa
Ob6o06maromuit ypok. Mecto
(u3nueckoit KapTUHBI MUpa

61 | B o0rieM psnry 07.05 https://m.edsoo.ru/
COBPEMEHHBIX €CTECTBEHHO- ) LKNUIKHZH
Hay4HBIX IIPEICTABICHUN O
pupojie
PesepBHblii ypoOK.

65 MaruuTHoOE moJe. 14.05 https://m.edsoo.ru/
OneKTpOMarHuTHas EVMFIQTP6
WHIYKUUS
Bcenennas. Paz6eranue
rajmakTuk. Teopus hitps://m.cd /

S.//M.€dS00.ru
. 14.

66 | bousbuoro B3psiBa 05 OIWRLVWNN

PenukToBO€ nM3nydyeHue.
MeraranakTuka
67 Pe3epBHbIii ypok. OnTuka. 21.05 https://m.edsoo.ru/



https://m.edsoo.ru/E5ABJRK8L
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OCHOBBI CITEIHAIBHOM
TEOPUH OTHOCHTEITHLHOCTH

ESABJRKSL

Pesepnbiii ypok. KBanrosas

https://m.edsoo.ru/

68 | ¢usuka. DIeMeHTHI 1 21.05
RARQLVO2J
ACTPOHOMHH U aCTPOPUUKU
OBILIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/RARQLVO2J
https://m.edsoo.ru/RARQLVO2J
https://m.edsoo.ru/E5ABJRK8L

IMPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON

IHPOI'PAMMBbI
11 “A” KJIACC

Kon nposepsiemoro

HpOBepﬂeMble NMPpEeAMETHBIC PE3YJAbTATHI 0CBOCHUSA OCHOBHOM 06pa30BaTeJ’le0ﬁ NnmporpaMmmbl

pe3yJibTara cpeaHero odmero 00pa3oBaHus
JleMOHCTpHpOBAaTh Ha TMpHMEpax poyib U MecTo (pu3uku B (POpPMUPOBAHMH COBPEMEHHON HAay4HOU
11.1 KapTUHBl MHUpPA, B PA3BUTHH COBPEMEHHOM TEXHUKM U TEXHOJOTHH, B IPAKTUYECKOM IEATEIBHOCTH
JIIOZIeH, IETTOCTHOCTh U €IMHCTBO (PU3NYECKOIN KapTHHBI MUpa
112 Y4uTBIBaTh TPaHULIBl IPUMEHEHHS 3YUYEHHBIX (PU3MUECKUX MOJEINel: TOUEeUHbIH 3JIeKTpUUECKUi 3aps,

AACpHad MOJCIIb aTOMA, HYKJIOHHAA MOJICJIb ATOMHOTIO AJipa P PCIICHUHN (I)I/ISI/I‘IGCKI/IX 3aJda4

11.3

Pacrio3naBate ¢usznyeckue sBICHUS (IIPOLECCHI) U OOBSICHATH MX HA OCHOBE 3aKOHOB 3JICKTPOIUHAMUKHU
U KBAaHTOBOU (1)I/I3I/IKI/I: QJICKTPHUYCCKasd NMPOBOAUMOCTD, TCIIOBOC, CBETOBOC, XMMHUYCCKOC, MArHUTHOC
I[eﬁCTBH?[ TOKa, B3aHMOI[eﬁCTBHe MAarHuToOB, 3JICKTPOMAarduTHasa MHAYKIUA, [[CflCTBPIC MAardmuTHOI'O I10JIA
Ha TIPOBOAHUK C TOKOM H IIBPI)I(YHII/If/'ICﬂ 3apsaa, SJICKTPOMArHuTHBIC KOJIeOaHusI U BOJIHBI,
MPSIMOJIMHEHHOE PaclpoCTpaHEHHE CBETA, OTPAXKCHHE, MpesioMiicHHe, HHTepepeHns, Tudpakius 1
MOJIApU3allsl CBETa, JUCHepcHs cBeTa, ¢orodekrpudeckuii dpdext (poroaddexr), cBeToBOE
JaBJICHHUC, BO3HHUKHOBCHUC JIMHENYaTOro CIICKTpa aToMa BOAOpPOJd, C€CTCCTBCHHAA W HCKYCCTBCHHAA
PaaOaKTUBHOCTD

11.4

OnuceIBaTh HN3YUCHHBIC CBOMCTBA BeElllECTBA (BJICKTpI/I‘ICCKI/IC, MAarauTHbIC, OITUYCCKUEC, IJICKTPUICCKYTO
IpOBOAMMOCTL PA3JIMYHBIX cpezl) N 3JICKTPOMAIrHUTHBIC ABJICHUA (HpOLICCCH), HCIIOJIb3YA (I)I/ISI/I‘IGCKI/IC
BCINYUHBI: SHGKTpI/I‘leCKI/Iﬁ 3apsd, CHJIa TOKa, OSJICKTPUUCCKOC HAIIPSKCHUE, JIICKTPUUYCCKOC
COIIPOTUBJICHUEC, PA3HOCTH IIOTCHIIMAJIOB, BI[C, pa60Ta TOKA, WHAYKOWUA MAr"tuTHOr'O IIOJIsL, CHJIA
AMnepa, CHJIa HopeHua, HHAYKTUBHOCTb KATYHIKW, SHCPTHUA SJICKTPUYCCKOTO WU MArHUTHOI'O HOJ'IGIZ,
nepuoa MU 4acTtoTa KoJIeOaHHH B KOJI€0aTeIbHOM KOHTYpEC, 3apssd W CHJIIa TOKa B IPOHECCC
TapMOHHUYCCKUX DJICKTPOMAIHUTHBIX KOJ'IG6EIHPIIZ, q)OKYCHOG pacCTOSIHNUEC U ONUTHUYCCKAsA CHJIa JIMH3BI;
IIpU OIIMCAaHWU MPABUIIBHO TPAKTOBATb CI)I/I3I/IIIGCKI/II\/'I CMBICJI UCITOJIB3YCMbIX BCJIIMYUH, UX 0003HAYEHUS U




€IMHULIBI; YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIWYUHY C JIPYTUMH
BEJINYNHAMH

11.5

OnuceiBaTh M3yYCHHBIC KBAHTOBBIC SIBICHUS U TMPOLECCHI, HCMONB3Yysd (DU3UYECKHUE BETUYHHBIL:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI M YacTOTa CBETa, DHEPrUs U UMITYJIbC (DOTOHA,
MepuoJl MoJypachaja, SHEPrus CBA3M AaTOMHBIX SAep; MPU ONUCAHUU MPABUIBHO TPAKTOBATH
(U3MYEeCKUN CMBICT HCHOJIb3YEeMbIX BEIUYHMH, MX O003HAYCHUS U €IUHHUIIBI; YKa3bIBaTh (HOPMYIIBI,
CBA3BIBAIONINE JaHHYI (DU3UYECKYI0 BEIMYMHY C JIPYTUMHU BEIMYMHAMH, BBIYUCISATH 3HAUCHUE
(hU3NYECKO BEIIMYUHBI

11.6

AHanmm3upoBaTh (PU3MUYECKUE TMPOIECCH W SBJICHUS, HCIONB3YS (PU3MUYECKUE 3aKOHBI W TPUHIIMIIBL:
3akoH OMa, 3aKOHBI TIOCIIEIOBATEIBHOTO U MAPAIIEIBEHOTO COSTMHEHUS TPOBOTHUKOB, 3aKOH J[XKOYIIsT —
JleHna, 3aKOH AJIEKTPOMArHUTHON MHITYKIIMH, 3aKOH MPSMOJIMHEHHOTO PAcIIPOCTPAaHEHHS CBETA, 3aKOHBI
OTpaXE€HHUs CBETa, 3aKOHBI MPEIIOMJICHUS CBETa, ypaBHeHWE ODWHINTEWHA s (hoTodddekra, 3aKoH
COXpaHEHHsI DHEPTUH, 3aKOH COXPAHEHUs HMITYJIbCA, 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsja,
3aKOH COXpaHEHHS MAcCOBOTO YHWCIA, MOCTyJaThl bopa, 3aKOH painoakTUBHOTO pacmaia; mpH 3TOM
pa3iuyuaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTH4YeCKOe BBIPAKCHHE U YCIIOBHUSA
(rpaHu1bl, 06J1aCTH) TPUMEHUMOCTH

11.7

Ornpenenarb HanpaBJIeHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJIsl POBOJIHUKA C TOKOM, CHJIBI AMIiepa u
cuibl JIopeHna

11.8

CTpouTh M ONMUCHIBATh U300pAKEHUE, CO3/IaBAEMOE TNIOCKUM 3€PKajIOM, TOHKON JIMH30M

11.9

BBINONHATE SKCIEPUMEHTHI MO0 UCCIIEAOBAHUIO (PU3UUECKUX SBICHHN M MPOLIECCOB C UCIOIb30BaHUEM
NPSIMBIX M KOCBEHHBIX U3MEPEHUH; IpH 3ToM (POpMYIHPOBATh podIeMy (3a1ady) U THIIOTE3y Y4eOHOTO
HKCIEPUMEHTa, COOMpATh YCTAHOBKY M3 NPEAJIOKEHHOTO OOOpYyNOBaHUS, MPOBOIUTH OIBIT H
(bopMyIHpPOBATH BHIBOBI

11.10

OcylecTBIITh MpPSMbIE U KOCBEHHBIE H3MEpPEHHUS (PU3NYECKUX BEJIMYUH; MPU 3TOM BBIOMpATh
ONTHUMAJbHBIA CIOCOO H3MEPEHUS U HCIOJb30BaTh W3BECTHBIE METOJIbI OLIEHKH TMOrpeurHocTei
U3MEpPEHUI

11.11

HccnenoBaTh 3aBUCHMOCTH (PU3UYECKHUX BEIWYMH C HCIIOJIB30BAHUEM TPSMBIX U3MEPEHUI; TIPU 3TOM
KOHCTPYUPOBAaTh YCTAHOBKY, (DUKCHPOBATh pPE3yJIbTAThl TOJYyYEHHOW 3aBUCUMOCTU (PU3UUECKHX




BEJINYHNH B BUIC Ta6J'II/IH u Fpa(i)I/IKOB, ACJIaTh BBIBOAKI 110 PE3yJIbTaTaM MCCIICAOBAHUA

11.12

CobmoaTe mpaBuia 0e30MacCHOrO TpyJa IMpH INMPOBEACHUM HCCIENOBaHUI B paMKax ydeOHOro
SKCIIEPUMEHTa, Yy4eOHO-MCCIEA0BATEIbCKOM M TNPOEKTHOM JeATEIbHOCTH C HCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPONCTB U J1abOpaTOPHOT0 000pYyAOBaHUS

11.13

Pemate pacuérHbie 3a1aun ¢ SBHO 33JIaHHON (PU3MUYECKONW MOJEIBIO, UCTIONB3Ys (PU3UUECKHIE 3aKOHBI U
MPUHIIMIIBI; HAa OCHOBE aHaJlM3a YCJIOBHS 3aladyd BBHIOMpaTh (U3UYECKYI0 MOJIETb, BBIIACISITH
(bu3uYecKre BEIMUMHBI U (OPMYITBI, HEOOXOIUMBIE I €€ PEIIeHHSs, TPOBOIUTh PacU€Thl U OIICHUBATH
peaTbHOCTh MOTYYCHHOTO 3HAYCHHS (PU3MUECKOM BEIIMYUHBI

11.14

Pemrate kadyecTBEHHEIC 3aa4K: BBICTPANBATDH JIOTUYCCKU HCIIPOTHBOPCUMUBYIO LICIIOYKY paccyxc;[eHHﬁ C
OHOpOﬁ Ha NU3YYCHHBLIC 3aKOHbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUA

11.15

Hcnonp3oBaTte mpH pelieHuH yY4eOHBIX 3a7a4 COBPEMEHHBIC WH(GOPMAIIMOHHBIE TEXHOJOTHH JUIS
MOKCKA, CTPYKTYPUPOBAHUS, WHTCPIPETAIIMA M TPEACTABICHUS Y4YeOHOW M HaydHO-TOIYJISPHOM
WHpOpPMALINY, TOMYYCHHON W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AHATM3UPOBATH IOIyYaeMYIO
nH(popmaIuio

11.16

OOBSICHATH NMPUHLUIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; Pa3IN4aTh YCIOBHS UX
6€30MacHOT0 MCIIOJIB30BAHUS B TIOBCEAHEBHOM KU3HU

11.17

[TpuBoauTH TpUMeEpHl BKJIaJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B PAa3BUTHUE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPY>KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTUI

11.18

Hcnonb3oBaTh TeOpeTHUECKHE 3HAaHUS TO (U3MKE B IOBCEAHCBHOW JKM3HH [UIsI OOECIIeUeHUS
0e30MacHOCTH TMpU OOpalleHuu ¢ TpUOOpaMU U TEXHUYECKUMHU YCTPOWCTBAMH, IS COXPAHCHUS
3J10pOBbsl U COOJIIO/IEHNSI HOPM DKOJIOTHYECKOT0 MOBEACHMSI B OKPY KaIOLIEH cpesie

11.19

Pabortate B Tpymme ¢ BBINOJHEHHEM DPA3IUYHBIX COIMAIBHBIX POJEH, MIaHUPOBATH PabOTy TPYIIIHL,
palMoHAIFHO pachpeAessaTh 005S3aHHOCTH U TUIAHUPOBATh AEATENbHOCTh B HECTAHIAPTHBIX CHUTYAIIUsX,
a/IeKBaTHO OIICHMBATh BKJIA]] K)KJOT0 U3 YYACTHUKOB IPYMIIbI B PEIIEHUE pacCMaTprUBaeMoi poOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 “A” KIIACC

Kon Konnposeps
paszena eMOr0 IIpoBepsiemMble 3JIeMeHTBI COAEPKAHUSA
JJIeMeHTa
4 OJIEKTPOAMMHAMUKA
4.3 MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS MHAYKIUA
43.1 IlocTosiHHBIE MarHUTHI. B3anMoelicTBE NOCTOSTHHBIX MATHUTOB
432 MarnutHoe mnone. Bexrtop MarHuTHOM wuHAyKuuu. llpuHnun cynepnosuuuu. JIMHMM MarHuTHOR
uHAaykiuu. KapTuHa TuHUI MarHUTHONW MHAYKIIMU MOJIS HOCTOSTHHBIX MarHUTOB
MarautHoe mnosie IpOBOAHMKA ¢ TOKOM. KapTwHa JMHMI THOJS JJIMHHOIO IPSMOrO IPOBOJHHKA U
433 3aMKHYTOTO KOJIBLIEBOTO TIPOBOJHHUKA, KaTylIKM ¢ TOKoM. OmbIT Opcrena. BzaumonelictBue
IIPOBOJHHUKOB C TOKOM
434 Cuna Amriepa, €€ MOTyJTh ¥ HalpaBJICHHUE
435 Cuna JlopeHua, e€ Moaynb M HampaBlieHUE. J[BHKEHHE 3apsyKEHHOM 4YacTHLBI B OJHOPOJIHOM
MaraHuTHoM nose. Pabota cuiel Jlopenna
4.3.6 SIBneHune IeKTPOMAarHuTHON MHIYKITUH
4.3.7 IToTok BekTOpa MarHUTHOW MHIYKIIUH
4.3.8 OJIC nHayKiuu. 3aKOH 3JEKTPOMArHUTHON MHAYKInK Dapaaes
4.3.9 BuxpeBoe snextpuueckoe none. DC MHIYyKIUMU B IMPOBOJAHMKE, IBMXKYLIEMCS IOCTYNATEIbHO B

OIHOPOJHOM MAarHuTHOM II0JIC




4.3.10

[IpaBuito Jlenna

4.3.11 WHpykTuBHOCTE. SIBnenne camonnaykunu. J1C caMOMHIYKIMH

4.3.12 DHeprus MarHUTHOTO MOJIS KaTYLIKU C TOKOM

4.3.13 DJIEKTpOMAarHUTHOE I10JIE

4314 TexHuyeckrue ycTpoicTBa: TOCTOSIHHbIE MAarHUTBI, SJEKTPOMAarHUTHI, 3JIEKTPOJBUTATENb, YCKOPHUTEIN
o 3JIEMEHTapHBIX YaCTHII, UHAYKIIHOHHAS 11€Yb

4315 [Ipaktuyeckue paboThl. M3yueHMe MarHMTHOTO MOJS KaTyIIKH C TOKOM. MccienoBaHue IeHCTBHA
o IIOCTOSIHHOT'O MarHuTa Ha paMKy ¢ TOkoM. VcciienoBanue siBI€HUs 3JIEKTPOMAarHUTHON MHAYKLINN

5 KOJIEBAHUM A U BOJIHbI
5.1 MEXAHUNWYECKUE N 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

511 KonebarenbHas cucrema. CoOoanble kosiebaHus. ['apmonndeckue konebOanus. Ilepuon, wacrora,
o aMIIuTy1a ¥ (aza KoyeOaHun

5.1.2 [IpyxuHHBIA MagTHUK. MaTeMaTH4ECKUI MAasTHUK

513 VYpaBHeHHe rapMOHNYECKUX KojeOanuil. Kunemarndyeckoe 1 TMHAMHUYECKOE OMUCAHNE KOJIeOaTeIbHOTO
o JIBYDKEHUS

514 [IpeBpaimienue SHEPruu MPH TaPMOHUUYECKUX KoseOaHuax. CBS3b aMIUIUTYIbI KOJIEOaHMH WCXOIHOM
o BEJIMYUHBI C aMILIUTYIaMH KOJeOaHHi €€ CKOPOCTH U yCKOPEHUS

515 Koneb6arenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HICATBHOM KOJIEOATEIbHOM
o KOHTYpe. AHAJIOTHUs MEXy MEXaHUUECKUMH U 3JIEKTPOMAarHUTHbIMU KosiebanusMu. Gopmysna TomcoHa

5.1.6 3aKOH COXpaHEHUsI SHEPTUU B HI€aIbHOM K0J1e0aTeIbHOM KOHTYpE

517 BoiHykeHHble MexaHudeckue kojeOaHus. Pe3onanc. Pe3onancHass KpuBas. BbIHyXIeHHbIE
B 9JIEKTPOMArHUTHbBIE KOJIeOaHMs.

5.1.8 [lepemennsblit Tok. CUHYyCOUJANbHBIN IEPEMEHHBIN TOK.

5.1.9 MOIHOCTh IEPEMEHHOI0 TOKA. AMIUIMTYHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HAIIPSHKEHUS




Tpancdopmarop. [Ipon3BoacTBo, nepenada u MOTPEOICHUE FIMEKTPHUECKON SHEPTHH. DKOJIOTHYECKHE

5.1.10 PUCKM TIpHU TPOU3BOJCTBE JJIEKTpUYECKOM 3Hepruu. KyibTypa HCIOIB30BaHMS JJIEKTPOIHEPTUU B
ITOBCETHEBHOM KU3HU
5.1.11 TexHuueckue ycrpoiicTBa: ceiicMorpad, 3JeKTpUUECKUi 3BOHOK, JIMHUM JIEKTpornepeaay
[IpakTuueckue padotsl. VMccienoBanue 3aBUCUMOCTH IEpUOJia MalIbIX KojeOaHUM rpy3a Ha HUTH OT
5.1.12 JUIMHBI HUTH U Macchl rpysa. lMccinenoBaHue NEepeMEHHOIO TOKA B LENMHU M3 IOCIEI0BATENIBHO
COETMHEHHBIX KOHJIEHCATOPA, KAaTYIIKH U PE3UCTOpa
MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI
501 MexaHnudeckre BOJIHBI, yCIOBHUA pacnpocTpaHeHus. [lepuoa. CKOpoCTh pacnpoCTpaHEHHs] W JJIMHA
- BOHBL. [lonepednble U IPOJOILHEIE BOIHBI
5.2.2 Wutepdepeniyst u audpaxiyss MEXaHHIECKUX BOJIH
523 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKka. BeicoTa ToHa. TeMOp 3Byka
504 ONEKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS M3JIy4YEHMsI JIEKTPOMAarHUTHBIX BOJH. B3auMHasg opueHTanus
55 o BekTOpOB E, B 1 0 B 3JIEKTPOMArHUTHOMN BOJIHE B BAKyyMe
' 595 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HHE, IpeJIOMJICHME, MNoisgpu3anus, Audpakuus,
uHreppepeHys. CKopocTh JIEKTPOMArHUTHBIX BOJIH
5.2.6 [Ikana seKTpoMarHuTHBIX BOJH. [IprMeHeHHe JIeKTPOMarHUTHBIX BOJTH B TEXHUKE U OBITY
597 [lpuHuunsl  paguocBsi3n W TeneBUJeHMs. Paauonokanus. OJEKTPOMAarHUTHOE — 3arps3HEHUE
o OKpY’KaroIien cpebl
598 TexHuyeckue ycTpOHCTBA: My3bIKaJIbHbIE MHCTPYMEHTBI, YJIbTPAa3BYKOBas JMAarHOCTUKA B TEXHUKE U
o MeAMLMHE, pajap, paluonpuéMHUK, TEIEBU30p, aHTeHHA, TeinedoH, CBY-neun
53 OIITUKA
5.3.1 [IpsAMoinnHEHOE pacpOCTpaHEHUE CBETA B OTHOPOAHOM cpene. JIyd cBera
5.3.2 OtpaxeHue cBera. 3aKOHbI OTpaXkeHus cBeTa. [locTpoeHne n300paXKeHui B ITIOCKOM 3epKaie
5.33 [penomnenue cBeta. 3akoHbI peTOMIIEHHS CBeTa. AOCOTIOTHBIN MTOKa3aTelb MPETOMIICHUS




534

[TormHoe BHyTpeHHEE OTpaxkeHue. [IpenenbHbIi yroi NOJHOrO BHYTPEHHETO OTPAKEHUS

5.3.5 Hucnepcus cBeta. CnoxHbIi cocTaB Oenoro ceera. LiBeT
Cobuparoniye u paccerBaromue JUH3bl. ToHKas auH3a. DOKYCHOE pacCTOSIHME M ONTHYECKas cuiia
5.3.6 TOHKOM JIH3bI. [locTpoeHne n300paxkeHni B COOMPAOIINX U PACCEHBAIOIINX JIMH3aX. DopMysia TOHKOM
JIMH3BI. Y BeTUUeHNe, JaBaeMoe JTMH30H1

5.3.7 IIpenensl IPUMEHUMOCTH N'€OMETPUYECKOM ONTUKHU

538 Wurtepdepennus creta. KorepeHTHbIe UICTOYHUKH. Y CIOBUS HAOJIO/IEHUSI MAaKCUMYMOB U MUHHUMYMOB
o B HHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHHUKOB

539 Hudpakius cBera. JudppaxknuoHHas pemérka. YciaoBue HAOMIOACHUS TJIaBHBIX MaKCHMYMOB IIpH
o 1aICHUY MOHOXPOMAaTHYECKOT0 CBeTa Ha AU(PAKIIMOHHYIO PEHIETKY

5.3.10 [Tonsipu3anus cBeta

5311 TexHrueckue ycTpoicTBa: OUKH, Jiyna, (oToanmapar, MpOeKIHOHHBIN armapaT, MUKPOCKOII, TEJIECKOTI,
o BOJIOKOHHAs ONTUKA, TU(PAKIIMOHHAS PEMIETKA, MOJISIPOUT

5312 [IpaxkTuyeckue pabotel. M3mepenue nokazatens npenomiieHus. ViccienoBanue cBoicTB n300pakeHUi B
o nuH3ax. HabmoneHue nucnepcun ceera

SJIEMEHTHI CIIELIUAJILHOM TEOPUU OTHOCUTEJILHOCTH
6.1 I'paHuubl NPUMEHUMOCTH  KJIACCMYECKOM MexaHuku. IlocTynaTtel TeOpuUM OTHOCHTEIBHOCTH:
' MHBApUAHTHOCTb MOJYJIsl CKOPOCTH CBETA B BaKyyMe, IPHHLIUI OTHOCUTEIbHOCTH DWHIITEHHA
6 6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKpAIIEHUE JJIUHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHOMN YaCTHILIbI
6.4 CBs13b Macchl € SHEPTUEN U UMITYJILCOM CBOOOAHOMN YaCTHUIbl. DHEPTHUs MTOKOSI CBOOOJHOM YaCTUIIbI
7 KBAHTOBAS ®U3UKA
7.1 3JIEMEHTBI KBAHTOBOM OIITUKU
7.1.1 ®otonbl. opmyiia [InaHka cBsi3u dHEPruM (HOTOHA € €ro YacTOTON. DHEPrusi U UMIYJIbC (POTOHA




7.1.2 Otkpeitre u uccnenoanue Gorordpdexra. Onbiter A.I'. CroneroBa. 3akoHs! poTodrdhdexra
7.1.3 VYpaBuenue DiinmreitHa 11 porosddexra. «KpacHas rpanuna» Gortorddexra
7.1.4 Hasnenue ceera. Onbitel [1.H. JIebenera
7.1.5 XHUMHUUYECKOE IEHCTBUE CBETA
7.1.6 TexHunyeckue yctpoicTBa: GoTO3IEMEHT, POTONATUHK, COTHEYHAs OaTapesi, CBETOINO0/]
CTPOEHUE ATOMA
791 Mogenb aroma Tomcona. OnbiTel Pesepdopia mo uccienoBannto ctpoeHus: atroma. [lnanerapHas
o MOJIeTh aTOMa
799 [ocrtynatsl bopa. U3nydenue u nornouieane GOTOHOB MPH MEpPexo/ie aToMa C OJJHOTO YPOBHSI SHEPTHH
o Ha 1pyroi. Buel ciektpoB. CIEKTp ypOBHEN SHEPTMH aTOMa BOIOPOa
72 793 BonHoBeie cBoiictBa yactuil. Bosmnbel ne bpoiurst. KopnyckynsipHo-BostHOBOM ayanusm. Judpakuus
o JIEKTPOHOB HAa KpHUCTAJLIax
7.2.4 CrioHTaHHOE ¥ BBIHYKJIEHHOE U3TyuyeHue. Y CTpONCTBO U MIPUHLIMII pabOThI J1a3epa
7.2.5 TexHnueckue yCcTpoicTBa: ClIeKTPAIbHbBIN aHaIN3 (CIEKTPOCKON), JIa3ep, KBAHTOBBIN KOMIIBIOTED
7.2.6 [IpakTuueckue padotel. HabmoieHue mmHen4aTroro cnekrpa
7.3 ATOMHOE AJ1PO
7.3.1 MeTo/1bl HaOJIIOIEHUS ¥ PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUI]
OtkpeiTHe paguoaktuBHOCTH. OmbiTel Pesepdopna mo ompeneneHHio cocraBa paJdOAKTUBHOTO
7.3.2 n3nyuenus. CaoiictBa anbga-, Oera-, raMma-uziaydeHus. BiusHue paaMOaKTUBHOCTH Ha IKHBbIE
OpraHU3Mbl
733 OtkpsiTHEe TIpoTOHA M HeTpoHa. HyknonHas mopens snpa [eiizenOGepra — MBanenko. 3apsia sipa.
o Maccosoe uncino sapa. U30Tomst
7.3.4 Anbda-pacnaa.  DNEKTPOHHBIA W TMO3UTPOHHBIM  Oera-pacmaa. l'amma-uznmydyenue.  3akoH

PAaAOAKTUBHOI'O pacliaza




7.3.5

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccol spa

7.3.6 SAnepHsble peakiuu. JleneHue U CUHTE3 EP
737 SAnepupiii peaktop. Tepmosinepusiit cunTe3. I[lpoOiaembl M NEPCHEKTHUBBI SJIEPHOM SHEPreTHKU.
o DKOJIOTUYECKHE aCIIEKTHI SIIEPHON IHEPreTUKU
7.3.8 OnemeHTapHble yacTULbl. OTKpbITHE O3UTPOHA. DyHIaMEHTAJIbHbBIE B3aUMOIEHCTBUS
7.3.9 TexHudeckue ycTpoicTBa: J03uMeTp, Kamepa BunbcoHa, siiepHbIil peakTop, aToMHas 6oM0a
7.3.10 [IpakTuyeckue padotel. MccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (oTorpadusim)
OJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3Bé3nn0r0 Heba. Co3Be3nus, ipKkue 3BE3/IbI, INIAHETHI, UX BUJIMMOE ABUKECHUE
8.9 Conneunas cucrtema. Ilmanersl 3emHON rpymnmbl. [ImaHETHI-TUTaHTBI MU MX CIyTHHKH, KapJUKOBBIC
' wiaHeTsl. Manbie Tena COJIHEUHON CUCTEMBI
8.3 Comnnue, ¢potocdepa u atmochepa. ComHedHAss aKTUBHOCTh
8.4 Hcrounuk sneprun CoHIa U 3BE3]1
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, pajJuycC, TEMIEpaTrypa, WX B3aUMOCBS3b.
8.5 JlarpaMma «CIeKTpaJIbHbIN KJIacC — CBETMMOCTBY. 3BE3/Ibl IMIaBHOM MOCIIEI0BATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» ISl 3BE3/1 TIIaBHOM TIOCIIE10BATEIbHOCTH
2.6 Baytpennee crpoeHue 38€31. COBpeMEHHBIE MIPEACTABIECHNS O IPOUCXOXKICHUH U 3BorouK CoHLa u
’ 3BE3]1. DTaMbI )KU3HU 3BE3]
Mneunsiii [1yTe — Hama "anaktuka. CrivpanbHas cTpykTypa ["anakTuku, pacrpeneneHue 3B€31, raza u
8.7 neui. [lonoxkenune u nBwkenne Connna B [amaktuke. [lnockas u cdhepudeckas MOACUCTEMBI
lNamaxTukn
8.8 Tunsl ranakTuk. Paguoranaktuku U kBa3zapbl. YEpHBIE IbIPHI B Apax TaJaKTUK
2.0 Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa06ma. Pasberanme ramaktuk. Bospact um pamgmyc
' Bcenennoi, Teopusa bonbmoro B3peiBa. Monens «ropsueit Beenennoin». PenukroBoe nzimydenue
8.10 MacmtaOHas ctpykrypa Beenennoil. Meraranaktuka. Hepeménubie mpo6iemMbl acTpOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLUECCA
OBA3BATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA
» Guzuka. 10 knacc. Mskumes I'.4., byxosies b.b., Corckuit H.H.; nox penakuueit [lapdentoeroit H.A.

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOJUYECKHUE MATEPUAJIBI J1JIsA YYUTEJIA
https://m.edsoo.ru/
Coopnuk 3anau no pusuke 10-11 knace, mox penakiueit [TlappentoeBoit H.A. AkiimonepHoe o0I111eCTBO

"UznarensctBo "[Ipoceenienue”

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU UHTEPHET
OI'NC "Mos mxkona"
bubmunoreka [IOK






