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IHHOACHUTEJIbHASA 3AITMCKA

[IporpamMma o ¢usnke 0a30BOTO YpPOBHS Ha YPOBHE CpeqHero odimiero oOpa3oBaHHs pazpaboTaHa Ha
OCHOBE TIOJIOKEHWHW M TpeOOBaHHWI K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEeNbHON MPOTPAMMBEI,
npeactaBieHHbix B ®I'OC COO, a Taxke ¢ yuéroMm (QeaepanbHOil pabouyell MporpaMMbl BOCTIMTAHHUS W
KOHIICTIMU TpenojaBaHus yueOHoro mpeamera «®dusnka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanyy, peatn3younX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPaMMBI.

Copep:xanue mporpaMMbl 1o (U3MKE HANpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa obyuarontuxcsi 10—11 kmaccoB nmpu oOydeHHM uX (Qu3MKe HAa 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesaTeNbHOCTHOTO Tnoaxona. Ilporpamma mo ¢usmuke coorBercTByeT TpeboBanusim @PI'OC COO k
TUTAHUPYEMBIM JTHYHOCTHBIM, MPEIMETHBIM M METANPEAMETHBIM pe3yabTaTaM OOyUeHUs, a TAaKKe YUYUTHIBACT
HEOOXOIMMOCTh pealiu3allid MEXIIPEIMETHBIX CBsi3ed (UM3UKM C €CTECTBEHHO-HAYYHBIMH Y4YEOHBIMU
npenMeramMu. B Hell ompenensioTcsi OCHOBHBIE I€NM HU3ydeHUs (GU3MKHM Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHMs, IUIAHUPYEMBIC pE3YIbTaThl OCBOCHUS Kypca (M3WKHU: JMYHOCTHBIC, METAlpeIMETHEIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Tporpamma 1o ¢Gu3HKe BKIIOYACT:

e [JIAaHUPYEMbIE Pe3yIbTaThl OCBOEHUS Kypca (M3MKU Ha 0a30BOM YpOBHE, B TOM YHCIIE MPEIMETHBIC

pe3yNbTaThI MO rojiaM 00yUYeHUs;

e coqepxanue yueOHoro npeamera «Pu3ukay mo rogam o0ydeHHs.

®du3uka Kak Hayka o HauboJiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIasg B KaueCTBE y4eOHOro mpeaMeTa B
IIKOJIE, BHOCUT CYIIIECTBEHHBIA BKJIQJ B CUCTEMY 3HaHUU 00 okpyxatomem mupe. [IIkompHbI Kype GU3UKHT —
CHCTEMOO0OPa3yIOLIHii ISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX IPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIekKaT
B OCHOBE IIPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHUEH, Ononoruel, Gpusnueckoi reorpadueid 1 acTpOHOMHUEH.
Hcnonb30oBaHWe W aKTUBHOE TMpUMEHEHHE (GU3NYECKUX 3HAHUM Ompenensier XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOTWH B cdepe SHEepPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, MOJYYEHHS HOBBIX
MaTepUajIoB C 3aJaHHBIMA CBOWCTBAaMHU U Jpyrux. M3ydeHue ¢GU3NKUA BHOCHUT OCHOBHOW BKJIAa B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHON KAapPTHHBI MUpa OOYyYaromuxcs, B (GOPMHpPOBAHHE YMEHHH MPUMEHSTH
HAy4YHBIM METOJ1 TO3HAHUS MPHU BHIMOIHEHUH UMHU YYEOHBIX HCCIIEI0BAaHUM.

B ocHOBY kypca ¢Gu3uKM A7 YpOBHSI CPEIHETO OOIIEro 0O0pa3oBaHUs TMOJOXKEH DS HACH, KOTOpbIE
MOKHO pacCMaTpUBATh KaK MPUHITUIIBI €r0 TOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBHM € HEW KypcC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COACPIKUT
MaTepuai U3 BcexX pa3zesioB GU3HNKH, BKIIOYAET KaK BOMPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHON (DH3HUKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEl MaTepuall Kypca GU3UKA OObEIUHEH BOKPYT (PU3HUECKUX
Teopuid. Benymmm B Kypce siBhsieTcss (GOPMUPOBAHUE MPEICTABICHHA O CTPYKTYPHBIX YPOBHSIX MAaTEPHH,
BEIIIECTBE U IOJIE.

Hoesn cymanumapuzayuu. EE€ peanuszanus mpennoyiaraeT HCIOIb30BaHUE T'YMaHUTApHOTO MOTEHIMaa
(U3UYECKON HAayKH, OCMBICICHHE CBS3M pa3BUTUA (U3UKH C pa3BUTHEM OOIIECTBAa, a TakXke C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoes npuknaonou nanpaenrennocmu. Kypc ¢GU3MKK TpeamnonaraeT 3HaKOMCTBO C IIMPOKUM KPYrom
TEXHUYECKHUX U TEXHOJOTUYECKUX MPHUIIOKEHUN N3yUYE€HHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyercs MOCPEICTBOM BBEICHHUS DJIEMEHTOB COJIEP)KaHUs, TMOCBALMIEHHBIX
HKOJIOTHYECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKkKe
o0CyXIeHHS MPoOIIeM paliOHAILHOTO MPUPOOOIE30BAHUS U IKOJIOTUYECKON 0€30IacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHUS SIBISIFOTCS
¢duznveckrue teopuu (HOpMHpPOBAHHME TPEICTABICHUA O CTPYKTYpe MOCTpOEHUS (U3MYECKOM TEOpPHH, POJIU
(yHIaMEHTAIbHBIX 3aKOHOB M TPHHIMIIOB B COBPEMEHHBIX MPEJCTABICHHUSX O MPHPOJAE, TpaHUIAX
MPUMEHUMOCTH TEOPHIA, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U TPOLIECCOB).



CucTreMHO-esTeIbHOCTHBINA TOJIX0 B Kypce (PM3UKH pean3yeTcsl Mpexk/ie BCEro 3a CUE€T opraHu3aliiu
AKCHEPUMEHTAIBHOH JIeATeNbHOCTH o0ydaronmxcs. Jist 6a30Boro ypoBHs Kypca (PM3UKH — 3TO UCHOIH30BAHUE
CHCTEMBbI (PPOHTABHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX pabOT, KOTOPBIE B IPOTpaMMe o
¢uszuke 00beTMHEHBI B OOMINN CIIMCOK YIYCHUYECKUX MPAKTHUYECKUX paboT. BrimeneHue B ykazaHHOM MepeyHe
nabopaTopHbIX  paboOT, NPOBOAMMBIX IS KOHTPOJIE U OLEHKH, OCYIIECTBISETCS  y4aCTHUKAMU
00pa3oBaTEeNBHOrO MpoIecca UCXO U3 OCOOCHHOCTEH IUIAHMPOBAHUS W OCHAIIEHUs KabuHera Gusuku. [Ipu
3TOM oOecneunBacTcs OBNAJCHUE OOYYalOIIMMHUCS YMEHHUSMH TPOBOJAUTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBaHMS 3aBUCHUMOCTEM (PU3NYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEII0KEHHBIX
TUIIOTES.
bonpuioe BHUMaHKE yoeaseTcss pelIeHUI0 PaCUETHBIX U Ka4eCTBEHHBIX 3a1ad. [Ipu oToM 11 pac4€THBIX
3aJa4 IPUOPUTETOM SIBIIIIOTCS 33Ja4Ml C SBHO 3a/laHHON (DPM3MYECKOH MOJEIbIO, MO3BOJIAIONINE MPUMEHSTh
M3Y4YECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOIO paszieiia Kypca, Tak U MHTETpUPYs 3HAHHS U3 Pa3HBIX
pasnenoB. s KauecTBEHHBIX 3a/ad MNPUOPUTETOM SBJISIIOTCS 3aJaHUsl Ha OOBACHEHUE MPOTEKaHUs
(bu3nUecKuX SIBJICHUN M MPOIIECCOB B OKPY)KAIOWIEH >XKU3HHU, TpeOyromme BbIOOpa (HU3NYECKONH MOAETH JUIS
CUTYyalluX PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBercTBum ¢ TpedoBanmsimu @I'OC COO k mMaTepHabHO-TEXHUYECKOMY 00ECTICUCHHIO YU4eOHOTO
mporiecca 0a30BbI YPOBEHb Kypca (PM3MKH HA YPOBHE CpeIHEro oOmiero oOpa3oBaHMs JOJDKEH M3ydaThbCs B
YCIOBHSIX MPEAMETHOro KaOuMHeTa (U3MKM WIM B YCJIOBUSAX HMHTEIPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOTO [IMKIIa. B kabuHeTe GU3HUKH TOJDKHO OBITh HEOOXOAUMOE JIA00paTOPHOE 000PYIOBAHHE
JUIs  BBIMOJHEHHMS] YKa3aHHBIX B TIporpamMme M0 (u3MKe YYECHHMUECKHUX TMpaKTUYeCKUX paboTr u
J€MOHCTPALIMOHHOE 000PYAOBaHHUE.
JleMoHCTpanmoHHOe 00O0pyaoBaHuEe (opMUpyeTCs B COOTBETCTBUM C TNPUHIMIIOM MHHMMAIbHOM
JOCTAaTOYHOCTH U OOECIeYMBaeT IIOCTAaHOBKY IEPEYHCICHHBIX B TporpaMmMe N0 (U3HKe KIIOUEBBIX
JNEMOHCTpALMM ISl UCCIIEeIOBAaHUS M3Yy4aeMbIX SIBJICHHM M MPOLIECCOB, SMIUPHUECKUX U (PYHAAMEHTaIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHUII.
JlaGopaTopHoe 00OpyAOBaHHE JUIsI YYEHHYECKMX TPAKTHUYECKUX paboT Qopmupyercs B BHIE
TEMaTUYEeCKHX KOMIUIEKTOB M OOeCHeuMBaeTcs B pacdyére OJHOTO0 KOMILICKTa Ha JABYX OOYYaroLIHXCS.
Tematuueckue KOMILIEKTHI J1a0OpaTOPHOTO OOOpPYNOBAaHUS [IOJDKHBI OBITh MOCTPOCHBI Ha KOMILJIEKCHOM
MCIOJIb30BAaHNHU aHAJIOTOBBIX U LIU(POBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE
U POBBIX Ta0OPATOPHIA.
OCHOBHBIMU LENSAMH U3Y4eHUs GUZUKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:
¢ (hopMUpOBaHHME UHTEPECA U CTPEMIICHHS 00yJaroIUXCs K HAYyYHOMY M3YUEHUIO MPUPOJIBI, Pa3BUTHE UX
MHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUH O HAayyHOM METOJE IO3HAHUS W (POPMHUPOBAHUE HCCIIEAOBATEIBCKOTO
OTHOIICHMS K OKPYKAIOLIUM SIBJICHUSM;

¢ hopMUpPOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa M3y4eHHs] OCHOB CTPOCHHUS MaTepUH H
(dbyHIaMEHTATBHBIX 3aKOHOB (DU3HKH;

¢ hopMUpOBaHHE YMEHHMH OOBSCHATH SBJICHUS C MCIOJIB30BaHMEM (PU3MYECKHX 3HAHUN W HAyYHBIX
JI0Ka3aTeNbCTB;

¢ (hopMUpOBaHHE MPEACTABICHUIN O PONIU (PU3UKHU JUIS PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHH.

JlocTukeHue 3THX 1Leneil obecreynBaeTcs pelieHneM CIeAyIoUX 3ajad B Mpoliecce U3ydeHus: Kypca
(¢u3MKK Ha YPOBHE CpeHEro o01ero o0pa3oBaHus:

® IPUOOPETEHUE CHUCTEMBbl 3HaHMA 00 OO0mMX (PU3NUYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSX,

BKJIIOYass MEXaHUKY, MOJEKYSPHYIO (DU3UKY, 3JEKTPOIUHAMUKY, KBAHTOBYIO (U3UKY U DJIEMEHTHI
acTpo(u3uKy;

¢ hopMUpOBaHNE YMEHHMH NMPUMEHATh TEOPETUYECKHE 3HAHMS NIl OOBSICHEHUS (DU3NYECKHUX SBICHUU B

MPUPOJE U AJI IPUHATHS TPAKTUUECKUX PELUICHHUH B TOBCEAHEBHON KU3HU;



® OCBOCHHE CIIOCOOOB pEIICHUs Pa3IUYHBIX 33]a4 C SBHO 3aJaHHOW (U3UYECKOW MOJENbIo, 3ajad,
M0/Ipa3yMeBalOIINX CAMOCTOSTENIbHOE CO3/IaHue (PU3NYECKON MOJIEIH, aJIeKBaTHOM YCIOBUSAM 3a/1a4H;
® IOHMMaHHE (PU3NYECKUX OCHOB M MPUHIUIOB JACUCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMYECKUX
MIPOLIECCOB, UX BIMSHUS HA OKPY>KAIOILYIO CPELY;
® OBJIAJICHUE METOJIaMU CaMOCTOSITEILHOTO IJIAHUPOBAHUS U MPOBENEHUS (PU3UUECKUX SKCIIEPUMEHTOB,
aHaJlM3a U UHTEpIIpeTaluy HH(GOPMaLIMH, ONPeIEeTICHHS IOCTOBEPHOCTH OTYyYEHHOTO PE3yIbTaTa;
® CO3JJaHUE YCIIOBUU [IJIs PA3BUTHS YMEHUU MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON NEATEIIbHOCTH.
Ha m3yuenue ¢usuxu (6a30BbIii ypOBEHb) Ha YpOBHE cpelHEero obmiero odpasoBaHus oTBoxutcs 136
yacoB: B 10 kiracce — 68 gacoB (2 yaca B Hefento), B 11 kitacce — 68 yacoB (2 yaca B HEJENIO).
[Ipennaraemslii B mporpamMMe no (u3uke nepeyeHb JabO0paTOPHBIX M MPAKTUYECKUX padOT sBISETCS
PEKOMEH/IOBaHHBIM, YYHUTENb JieJaeT BBIOOp MPOBEACHUS JIaOOPATOPHBIX pabOT U OMBITOB C YYETOM
WHIUBUAYAIBHBIX OCOOEHHOCTEH 00yUJarOIuXCs.



COJEPXKXAHHUE OBYYEHUA
11 KJIACC
Paznen 4. DaekrpoamHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocTtossHHBIE MarHUTHIL. B3auMoielicTBME MOCTOSIHHBIX MAarHUTOB. MarHuTHoe 1oje. Bekrop MarHuTHOM
UHAYKUUU. [IpyUHIMO Cyneprno3uiuu MarHUTHBIX mosied. JIuHuum MarHuTHOM uHAykuuu. KapTuHa nuHui
MarHUTHON MHAYKIIMH MOJIsl TOCTOSITHHBIX MAarHUTOB.

MaruuTHOE TOJIE MPOBOJHMKA C TOKOM. KapTuHa JWMHMUIA WMHIYKIMH MAarHUTHOTO TOJISI JJIMHHOTO
NpSAMOr0 TMPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJHMKA, KaTyIIKH € TOKoM. OmbIT Ipcrena.
B3anMozencTere MpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHiia, €€ MoayJib M HalpaBiieHUE. J|BUKEHUE 3apsHKEHHOM YaCTUIIBI B OTHOPOJHOM MAarHUTHOM
nosie. Pabota cunel Jlopenta.

SIBneHue 3NeKTpOMarHUTHOM MHAYKIUHU. [IOTOK BekTOpa MarHUTHOM MHAYKIUU. DJIEKTPOABHKYIIAs
cujia UHAYKIHMH. 3aKOH 3JIeKTPOMAarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABMKYINAS CUJIa MHAYKIIMA B TMPOBOJHMKE, IBHXKYIIEMCS
MOCTYNATEIbHO B OJTHOPOAHOM MAarHUTHOM TOJIE.

IIpaBuio JleHna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMHU. DIEKTPOJBHKYIIAs CUJIa CAMOUHIYKILIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckue ycTpoONCTBa W MPAKTUUECKOE IMPUMEHEHME: MOCTOSHHBIE MAarHUThl, AJIEKTPOMATHUTHI,
AJEKTPOJIBUTaTENb, YCKOPUTEHU 3JIEMEHTAPHBIX YACTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T10JIEM.

JIuHYY MHIYKIMYA MarHATHOTO TOJISL.

B3anmoneiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JlencTBue cuiel JIopeHIa Ha HOHBI 3JIEKTPOJIMTA.

SIBneHue HMEKTPOMArHUTHON UHIYKIUU.

[IpaBuio Jlenna.

3aBHUCUMOCTD AJICKTPOJIBHKYIIECH CUIIbI HHAYKIIUHA OT CKOPOCTH U3MEHEHUS MAarHUTHOTO MOTOKA.

SIBiIeHNE CAaMOMHIYKIIN Y.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyeHne MarHuTHOTO TOJISI KATYIIKU C TOKOM.

Uccnenoanue nericTBUs MOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.

UccnepoBanue siBIeHUs 371€KTPOMAarHUTHONW MHIYKIUU.

Pa3pen 5. Kojedbanusi 1 BOJIHEI

Tema 1. Mexanuueckue u 31eKmpomMacHUmMHbsle Kolebanus

KonebarenpHast cuctema. CBoOOIHBIE MexaHUYecKue KoieOaHus. ["apmonudeckue konebanus. [lepuon,
4acToTa, amMIuiuTyaa u Qasza xonedanuil. IlpyxuHHBI MasTHUK. MaTeMaTHUeCKUH MasTHUK. YpaBHEHUE
rapMOHHYECKHUX KojiebaHui. [IpeBpaiienne sHepruy Mpu rapMOHHYECKUX KOJICOaHUSX.

Konebarenpubiii kKoHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIC KOJ€OaHWs B HACAUIBHOM KOJeOaTeTbHOM
KOHTYype. AHAJIOTHS MEXIY MEXaHUUECKUMHU U IEKTPOMArHUTHbIMH Konebanusmu. @opmyna Tomcona. 3akoH
COXPAHEHUS YHEPTUU B HJICATHHOM KOJIE0AaTEILHOM KOHTYpE.



[IpencraBienne o 3aryxarolux KojeOaHuAX. BuIHyXIeHHble MexaHWdeckue Kosebanus. PesonaHc.
By KIeHHBIE 2JIEKTPOMAarHUTHBIC KOJIEOaHUSI.

IlepemenHsbIit Tok. CHHYCOMIAIBHBINA IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOT0 TOKA. AMIIJIUTYAHOE U
JENCTBYIOIIEE 3HAYEHHUE CUJIbI TOKA U HANPSIKECHHUS.

Tpancopmarop. IIpousBoacTBo, mepegaya U MOTPEOICHUE DIEKTPUYECKOW DHEPTUU. DKOJIOTHYESCKUE
PUCKH TIpU TPOU3BOACTBE ANIEKTPO3HEpruH. KylbTypa HCHOIB30BaHUS 3JIEKTPOIHEPTUMU B IIOBCEAHEBHOM
KU3ZHHU.

TexHuueckue yCTpONMCTBA W NPAKTHUYECKOE TMPUMEHEHHE: DJIEKTPUYECKUM 3BOHOK, TIE€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeIbHOM cUCTeMBbI (TIPYKHHHBIN WK MAaTEMAaTHYECKUN MasiTHUK).

HaGmronenue 3aryxaronux KoigeOaHuid.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

HaGmonenue pe3oHanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcmorpaMMbl  (3aBUCUMOCTH CHUJIBI TOKAa W HANpPSDKEHUS OT BPEMEHHU) M AJIEKTPOMAarHUTHBIX
KoJ1eOaHuH.

Pe3oHaHc nipu nocneaoBaTenbHOM COEIMHEHUH PE3UCTOPA, KaTyIIKU HHIYKTUBHOCTH U KOHJIEHCATOPAa.

Mogenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

HccnenoBanue 3aBUCUMOCTH NIEpUOAA MaJIbIX KOJIeOaHU Irpy3a HA HUTH OT JUIMHBI HUTHU U Macchl Tpy3a.

HccnenoBanue nepeMeHHOro TOKa B LIEMH U3 ITOCJIE0BATEIBbHO COEAMHEHHBIX KOHEHCATOPA, KaTyILIKH U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHblE 60TIHbL

Mexannyeckue BOJIHBI, YCIOBHMS pacrpocTtpaHeHus. Ilepumon. CKoOpocTh pacnpocTpaHEHHs W JUIMHA
BOJIHEL. [lonepeunsie U poaoabHbIe BOMHEL. UHTepdepentus u nudpakiiyis MEXaHHIECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHuTHbIE BOJIHBL. Y CIIOBHSA M3JIyYEHHs 3JEKTPOMArHUTHBIX BOJH. B3anMHass opueHTanus
BektopoB E, B, V B oanekTpomarHuTHOW BojHe. (CBOHCTBa 53JICKTPOMAarHUTHBIX BOJH: OTpaKEHUE,
nperoMIIeHue, mosipusanus, udpakius, uarepdeperius. CKOpoCTh AEKTPOMArHUTHBIX BOJH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [I[puMeHeHNEe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIBI paTUOCBA3U U TENEBUACHUS. Paguonokanus.

DJIEKTPOMArHMTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE HMHCTPYMEHTHI, YIbTPa3BYKOBast
JMArHOCTHKA B TEXHUKE U MEJIUIIMHE, pagap, paaIuonpuéMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

ObpazoBaHue 1 pacIpOCTpaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJH.

Konebmomeecs: Teno Kak HCTOYHHK 3BYKA.

HaGmonenne oTpakeHus U IPeIOMIICHUSI MEXaHUYECKUX BOJTH.

Ha6mronenue nnrepdepeHimy u audpakiiui MEXaHUHIECKUX BOJTH.

3BYKOBOI pe30HAaHC.

HabntoneHune cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTY/A0M U 4acTOTOM KoJIeOaHHiA.

UccnepoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTPaKEHHE, MPEIOMJICHUE, MOJISIpU3alus,
mudpakus, nHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonnHeiiHOE pacnpocTpaHEHUE CBETa B OJHOPOAHOU cpexe. JIyu csera.
TodeuHblil HCTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne n300paxeHni B IIIOCKOM 3€pKaje.



[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHHsI CBeTa. AOCOJIOTHBIA TOKaszarenb npeiaomiieHus. [lomHoe
BHYTpeHHee oTpaxeHue. [IpenenbHbIil yroi MoJIHOro BHYTPEHHETO OTPaKEHHUS.

Hucniepcus ceera. CloxHbIH cocTaB Oenoro cera. L[Ber.

Cobuparonue U paccenBaronye JUH3bI. ToHKas nuH3a. DOKYCHOE PACCTOSIHUE W ONTHYECKas CHia
TOHKOW JMH3BL. [locTpoeHHe W300pakeHW B COOMpAIONIMX W PACCEUBAOMIMX JIMH3aX. DopMylia TOHKOM
JIMH3BL. Y BETMYEHUE, 1aBA€MOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass ontuka. WHTepdepennus cBera. KorepeHTHbIE HCTOYHUKHA. YCJIOBHUS HAOJIOJCHHS
MaKCHUMyMOB U MUHUMYMOB B HHT€P(PEPEHLNOHHON KapTHHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHHKOB.

Hudpakius cera. [udpakumonHas pemérka. YcinoBue HaOMIOAEHUS TJaBHBIX MAaKCHUMYMOB IIpH
MaJeHIH MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTpoilcTBa M MpaKTHUECKOE MPUMEHEHHE: OYKH, Jiymna, (hoToarmapar, MpOeKIMOHHBIN
amnmapat, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHUKA, AU(PPAKIIHOHHAS PEIIETKA, TTOISPOUI.

Jlemoncmpayuu

[IpssMonuHEITHOE pacpocTpaHeHNue, OTpaKEHUE U TIpesioMyieHue cBeTa. OnTHYecKue mpruoopHI.

[TonHoe BHyTpeHHEE oTpakeHre. Mojenb CBETOBOIA.

HccnenoBanue CBOMCTB U300payKEHUI B JIMH3AX.

Mopenu MUKpOCKoOTa, TEIECKOIA.

Hab6mronenue nnrepdepeHimm ceera.

Ha6monenue qudpakuum cBerta.

HaGmonenue aucnepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonyyenue crekTpa ¢ TOMOIIBIO TUPPAKITNOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3mepenne nokazaresns MpeoMIIEHUs CTEKIIA.

HccnenoBanue CBOMCTB M300pakeHUM B JIMH3aX.

HabGmronenue qucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cIeMAJILHOM TEOPHUH OTHOCHTEILHOCTH
['panuubl  OPUMEHUMOCTH  KJacCcMyeckol — MmexaHuku.  [locTynaTel  cienualibHOM — TEOpUU
OTHOCUTENIbHOCTU: WHBApHUAHTHOCTh MOJYJSl CKOPOCTH CBeTa B BaKyyMmMe, MNPHUHIMUI OTHOCHUTEIbHOCTH
DOUHIITEHHA.
OTHOCHUTEIBLHOCTD OOTHOBPCMCHHOCTH. BaMGI[JIeHI/Ie BPCMCHU U COKpAIICHUC NJIMHBI.
DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pa3nes 7. KBantoBasi puszuka

Tema 1. dnemenmol KBAHMOBOI ORMUKU

®dotonbl. opmyna [Tnanka cBs3u SHEprun GOTOHA C €r0 YACTOTONH. DHEPrus U UMIYJIbC (DOTOHA.

Otkpeitue u uccnenoBanue Gorordpdexra. Onbitel A. I'. Ctonerosa. 3akonsl poTodddexra. YpaBHeHHE
OuHTeitna 1 porosddexra. «Kpacnas rpanunay porodddexra.

JlaBrenne cBera. OnwiTsl [1. H. JIeGenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoWcTBa U MPAKTUYECKOE TMpUMEHEHHUe: (OTOINEMEHT, (OTOJATYHUK, COITHEYHAsS
Oarapesi, CBETOHOI.

Jlemoncmpayuu



®dotor(hPeKT Ha yCTaHOBKE C ITMHKOBOU IJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro Gporodddekra.
Cseroauon.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Mognens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesnuto o -yactunl. [lmanerapHas MoJenb aToMma.
[Toctynatsl bopa. M3nydyenue u moriomieHne (OTOHOB MPH MEPEXojie aToMa C OJHOrO YPOBHS SHEPruH Ha
npyroi. Buasl ciekTpoB. CHeKTp YpOBHEM SHEPrUM aToMa BOAOPOIA.
BosiHoBbI€ cBoiicTBa yacTull. Bomubl ne bpoinsa. KopnyckynspHO-BOTHOBOW Tyaau3M.
CrioHTaHHOE U BBIHY)KJEHHOE U3JIyUYEHHUE.
TexHuueckue ycTpoiicTBa U MPAaKTUUYECKOE NMPUMEHEHHUE: CIIEKTPaIbHBINA aHaau3 (CIEKTPOCKOI), J1a3ep,
KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenre AJIMHBI BOJIHBI JIa3epa.
HaGmronenne nuHeRYaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul
HabmtoneHnune nuHeiuaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHUs sAapa. OTKphITHE PagUOAKTUBHOCTU. ONBITHI
Pesepdopna mo ompeneneHHIo cocTaBa pPagMOAaKTUBHOrO u3inydeHus. CBolcTBa anbda-, Oera-, ramma-
n3NydyeHus. BiusHue paaioakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hyknonnas moxens snapa ['eitzenOepra—lBanenko. 3apsn supa.
MaccoBoe uncio saapa. U30Tomnsl.
Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['amMmma-uznydyeHue. 3aKoH paJnOaKTUBHOTO
pacnaza.
DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsbie cuibl. [ledekT macchr spa.
Snepubie peakuuu. JleneHue u CUHTE3 A1Ep.
Snepubiii  peaxktop. Tepmosinepublii cuHTe3. I[IpoOiieMbl W TEPCHEKTHBBI SACPHOW HSHEPrETUKU.
DKOJIOTMYECKHE ACIEKTHI SIIEPHON IHEPTETUKH.
DnieMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTtoap1 HaOIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
®dynnameHTaIbHBIE B3auMoAecTBUSA. EAMHCTBO (hr3nyeckoit KapTUHBI MUpA.
TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: H03UMETp, Kamepa BuibcoHa, snepHbII
peakTop, aToMHasi 6omoOa.
Jlemoncmpayuu
Cu€TUnK MOHU3UPYIOLMX YACTHII.
Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul
HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPHU3NKH
Oransl pa3BUTHA acTpoHOMHUH. [IpHuKIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.
Bup 3Bé3qH0ro Heba. Co3Besnus, sipkue 3BE3/bl, JIAHETHI, UX BUAUMOE JIBH)KEHUE.
Conneunas cucrema.
Connue. ConneuHas akTUBHOCTh. Mcrounuk nsHeprum CosHua u 3BE31. 3BE3ABI, MX OCHOBHBIE
XapaKTepUCTUKU. JlMarpaMMa «CHEeKTpaJIbHBIN KJIACC — CBETUMOCTBY». 3BE3/bI IVIABHOM IOCIIE0BATEIBHOCTH.



3aBUCHMOCTbh «Macca — CBETUMOCTb» JUIsl 3BE3]] TJIABHOW IMOCIEAOBATEIbHOCTU. BHYTpeHHEE CTpOeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O MPOUCXOKACHUH U 3BoJoMK COJIHLIA U 3BE3]T. DTalbl )KU3HU 3BE3I.

Mneunsiii [lyte — Hama T'anaktuka. [lonoxenue u nBuxxkenune ConHua B [Manaktuke. Tunbl ranakTuk.
Pannoranaktuku u kBazapel. UEpHBIE ABIPHI B SIpax TAAKTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa60ma. Pazoeranue ramaktuk. Teopust boibioro B3peiBa.
PennkroBoe uznyudeHue.

MacmtabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnsie mpo6ieMbl aCTpOHOMUM.

Vuenuueckue nabnrooenus

HaGmonieHuss HEBOOPYKEHHBIM TJIa30M C HUCIHOJIB30BAHUEM KOMITBIOTEPHBIX TMPUIOKEHUH st
OTIpe/IeTICHUs] TOJIOKEHUS HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fusi (CeBepHOro
MOJTyIIApHs U SIPKUE 3BE3/BI.

Hab6mronenus B reneckon JIynsl, muraner, Maeunoro [TyTu.

O0o0maroniee NnoBTOPEeHUE

Ponb pu3MKM U acTpOHOMHUHM B KOHOMUYECKOH, TEXHOJIOTHYECKOM, COIMAIbLHON M 3THYECKOH cdepax
NeSITeIbHOCTH YeJIOBEKa, poJjib M MeCTO (DU3MKU M aCTPOHOMUU B COBPEMEHHOM Hay4yHOW KapTHHE MUpa, POJIb
¢dbuzmveckoil Teopun B (GOPMHUPOBAHUM TIPEACTABICHHN O (U3MYECKON KapTHHE MHpa, MECTO (pu3nueckoun
KapTUHBI MUPa B 00IIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUIA O TIPUPOJIE.

MexnpeaMeTHbie CBA3U

Nzyuenue kypca ¢usmku 6a30BOro ypoBHs B 11 Kilacce OCYIIECTBISETCA C yU4ETOM COJEPIKATECIBHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, OMOJIOTHH, XUMHUH, reorpaduu v TEXHOJIOTHH.

Mescnpeomemmuvie nonsamus, CBI3aHHbIE C U3yYCHHEM METOJI0B HayYHOT'O MTO3HAHUS: SBJICHUE, HAYYHBIH
dakt, runoresa, Gpundeckas BeJIMYMHA, 3aKOH, TEOpUs, HAOIIOACHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIETb,
U3MEpPEHHUE.

Mamemamuxa: peumieHHEe CHUCTEMbl YPaBHEHUH, TpPUTOHOMETpUuYecKHne (QYHKIUU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U X MPOEKIMH HA OCU KOOPAMHAT,
CIIO)KCHHE BEKTOPOB, TIPOM3BOIHBIC JJIEMEHTApHBIX (YHKIMH, TMPU3HAKK TOA00US TPEYrOJIbHUKOB,
ompeereHue TUTOMAAN TUIOCKUX (Guryp u oobEéma Tel.

buonocus: snekrpuyeckue sBIEHUS B JKUBOH MpHpojeE, KoyiebaTenbHble ABM)XCHUS B KMBOW MPUPOJIE,
ONTUYECKUE SIBJICHUA B )KUBOU MPUPOJIE, IEUCTBUE paUallUH HA KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHME aTOMOB M MOJEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPABIX TeJl, MEXAHU3MBbI
00pa3oBaHMs KPUCTAUIMYECKON PEIIETKH, CIICKTPAIbHBIA aHAJN3.

l'eocpagpusa: MarHUTHBIE MOJIOCA 3€MIIM, 3aJIEKU MarHUTHBIX PyA, GOTOCHEMKA 3€MHOW MOBEPXHOCTH,
MpeACKa3aHue 3eMJIETPSICEHU .

Texnonozus: IMHUY 3IEKTPONEpeiay, TEHEPATOP MEPEMEHHOI0 TOKA, AIEKTPOJBUTaTENb, HHIYKIIMOHHAs
neyb, pajgap, paauoNpuéMHHK, TeJeBH30p, aHTeHHa, Tenedon, CBY-meuyb, NpOEKIMOHHBINA ammapar,
BOJIOKOHHAs ONTHKA, COJIHEYHAas 6a



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenue yueOHorO0 nipeameTa «Pu3nka» Ha ypOBHE CpeHETO o011ero oopasoBanust (60a30BbI YPOBEHB)
JOJI?KHO O6€CH€‘II/ITB JOCTUXKCHUC CJICAYIOIUX JINYHOCTHBIX, MCTAIIPCAMCTHBIX u NpECAMCTHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JlnuHOCTHBIE pe3ynbTaThl OCBOCHHS ydeOHoro mpenmera «Du3uka» NOIKHBI OTpa)XkaTb TOTOBHOCTH U
CIOCOOHOCTh OOYYaIOMMXCSl PYKOBOJCTBOBATHCSI C(OPMHPOBAHHOM BHYTPEHHEH MO3MLMEH JHMYHOCTH,
CHCTEMOW  ILIEHHOCTHBIX  OpHEHTAIM{, MO3UTUBHBIX BHYTPEHHHUX YOCKICHHH, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM IIEHHOCTSIM POCCUHCKOro OO0IIEeCTBa, paclIupeHe KU3HEHHOTO OMbITA U OIbITa AESITEIbHOCTU
B IIPOLIECCE peaTn3al[ii OCHOBHBIX HAMPABJICHUI BOCIIUTATEILHON JEATEIILHOCTH, B TOM YUCIIE B YaCTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHPOBAHHOCTh T'PAXKIAHCKOW TMO3UIMHM O0YYaIOLIerocs Kak aKTUBHOI'O M OTBETCTBEHHOI'O WEHA
POCCHICKOTO 00IIEeCTBA;

MPUHATHE TPAIUIMOHHBIX 00IIEYEeIOBEUECKUX T'YMaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEHH;

TOTOBHOCTb BECTH COBMECTHYIO JAEATENBHOCTh B MHTEpecax I'pakJaHCKOro OOIIecTBa, Y4acTBOBATh B
caMoyIpaBJIeHHH B 00pa30BaTEIIbHON OpraHN3alluy;

YMEHHE B3aUMOJEHCTBOBATh C COIMAIBHBIMH HHCTUTYTAaMH B COOTBETCTBUU C HUX (YHKUIUAMU U
Ha3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTb POCCUICKOMN TPaKIAaHCKON UACHTUYHOCTH, TATPUOTHU3MA,;

LIEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM, TOCTHXKEHUSIM POCCUMCKHUX YUEHBIX B 001acCTH
(U3MKU ¥ TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CHOCOOHOCTH OLIEHHMBATh CUTYAlUIO M MPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTUPYSICH HA MOpAIbHO-
HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATENBHOCTH YUEHOIO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOUas 3CTETUKY HAy4YHOTO TBOPYECTBA, MPUCYIIETo (pu3mveckon
HayKe;

5) TPy10BOr0 BOCIIUTAHHSA:

MHTEpPEC K pa3IndHbIM cepaM npodhecCHOHATBEHOM e TEIbHOCTH, B TOM YHCIE CBSI3aHHBIM ¢ (PU3UKOM 1
TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuu W peain30BBIBATH COOCTBEHHBIC
KU3HEHHbIE TIJIaHBI,

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO M CaMOOOPa30BaHUIO B 001acTH (PU3MKH Ha MPOTSHKEHUH
BCell )XKU3HU,

6) 3K0J10rM4YecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTH JKOJOTMUYECKOW KYJIbTYPHI, OCO3HAHUE TIJIOOATBHOTO XapakTepa 3KOJOTHYECKUX
npobiuewm;

IJIAaHUPOBAaHUE U OCYIIECTBJICHHE JACHCTBUH B OKPYXKAIOWIEH Cpele Ha OCHOBE 3HAHMS Iee
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIpeHHe ONbITa JEATEIBHOCTH SKOJIOIMYECKON HallpaBIEHHOCTH HA OCHOBE MMEIOLIUXCS 3HAHUHU 10
¢busuke;



7) HEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTH ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO  Pa3BHTHUSA
¢busnveckoil HaykH;

OCO3HaHHWE LIEHHOCTH HAYyYHOH JIeATEIbHOCTH, TOTOBHOCTh B IIPOIIECCE U3YyUEHUSI (PU3UKH OCYILECTBISATh
MIPOEKTHYIO U HCCIEA0BATEIbCKYIO 1€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEPCATIbHbIE YUeOHbIE 1elCTBHS
Ba3oBble JJornyeckue aeicTBuA:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U AKTyaTH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

ONPENEATh LEIH ACSITeIIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUHU UX JTOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHNS B paCCMAaTPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3zpabarhiBaTh IUJIaH peElIeHHs NpoOiieMbl ¢ Y4YETOM aHalu3a UMEIOUIMXCA MaTepualbHbIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCSITEIILHOCTb, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB LEJISIM, OLIEHUBATh PUCKHU
MOCIIEACTBH 1€ATEIbHOCTH;

KOOPJIUHUPOBATh U BBHINOJHATH PabOTy B YCIOBUSAX DPEAIbHOTO, BUPTYaJbHOTO U KOMOMHMPOBAHHOIO
B3aHMMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEeM.

Ba3oBble ucciaenoBareabcKue NeHCTBUA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMU U METOAAMU (PU3HUECKON HAYKH;

BIIQJICTh HABBIKAMHU Y4EOHO-HCCIIEOBATENBCKOM W TIPOEKTHOM JEATEIBHOCTH B 00JIAcTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CAMOCTOSITEILHOMY IIOMCKY METOJOB pEUICHUS 3a1ad (PU3NYECKOTO
coJiepKaHusl, TPUMEHEHUIO PA3IMYHBIX METOAO0B IMO3HAHUS;

BJIA/IETh BUJIaMU JIEATEIBHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUS, €T0 MHTEPIpPETAIuH, TpeoOpa3oBaHUIO U
MPUMEHEHUIO B PAa3IMYHBIX Y4EOHBIX CUTYaIUSX, B TOM YHCIIE MPU CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
buzuku;

BBISIBJIATh PUYMHHO-CICACTBEHHBIE CBS3M W AaKTyaJU3UpOBaTh 3aady, BBIIBUraTh THUIOTE3Yy €&
pellIeHrs, HaXOJUTh apryMEHThI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEP)KICHUMU, 3a/1aBaTh MapaMeTpbl U KpUTEPUU
pelIeHus;

aQHAIM3UPOBATh MOJYUYEHHBbIE B XOJAE PEIICHHs 3aJaud pPe3yJbTaTbl, KPUTHUYECKH OLEHUBATH HUX
JIOCTOBEPHOCTH, IPOTrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/laull B 00pa30oBaTENIbHON AESITENbHOCTH, B TOM YHCIIE MPU
M3y4eHun (PU3UKH;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUSA TT0 (PU3UKE B MPAKTHUECKYIO 00IaCTh KU3HEIEATEIILHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00JacTel;

BBIIBUTATh HOBBIE UJI€U, TIPE/IaraTh OPUTHHAIbHbBIE MTOIXObl U PELICHHUS,;

CTaBUTH MPOOIEMBI U 33a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Padorta ¢ undopmanmeii:

BJIa/IETh HaBBIKAMU IMOYy4YeHUs] MH(OpMALK GU3NYECKOTO CONEPIKAHUS U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBISAThH MOUCK, aHAJINW3, CUCTEMaTH3allMI0 U UHTEPIPETAU0 HHPOPMALMK Pa3TuIHbIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;

OILICHUBAThH JJOCTOBEPHOCTHh HH(OpMAIIHH;

UCIIOJIb30BaTh CpeACcTBa HH(MOPMALMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B peIICHUU
KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U OpPraHM3AllMOHHBIX 3a7ad ¢ COOIIOZCHHEM TpeOOBaHUN SPrOHOMHKH,



TEXHUKH O€30MaCHOCTH, THTHEHBI, PECypcocOepeXeHHs, MpPaBOBBIX M JITHYECKHX HOPM, HOPM
nH(POPMAIIMOHHOH 0€301acHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOT0 COJAEpKaHUS B PA3NUYHBIX (opmarax C Y4ETOM Ha3HAYCHUS
UH(OPMAIMY U [ENICBOM ayTUTOPUH, BEIOHpasi ONTUMAIBHYIO (hOPMY MPEICTABICHUS U BU3yaIN3aIHH.

KoMMmyHuKkaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBUSA:

OCYIIECTBIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH J1EATENBHOCTH;

pacro3HaBaTh IPEIIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMAT4aTh KOH(IMKTHI;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUAYAJIbHON pabOTHI;

BBIOMPATh TEMAaTHKy M METOABI COBMECTHBIX NEHCTBUN C y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KIOT0 WICHA KOJIJICKTUBA;

IIPUHUMATh LI€JIM COBMECTHOM JAEATEIbHOCTH, OPraHM30BBIBATH M KOOPAWHHUPOBATH ICHCTBHUS IO €€
JTOCTHIKEHHUIO: COCTABIAThH IUIAH JEHCTBHMN, pacupenesTh pOJu C Y4€TOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLIEHUBAaTh KaueCTBO CBOEr0 BKJIAJa M KaXJOT0 YYAaCTHUKA KOMAHIbl B OOMMH pe3yibTaT Io
pa3pabOTaHHBIM KPUTEPHSIM,

IpearaTb HOBbIE IPOEKTHI, OLIEHUBATh UIEH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, NMPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBIIATH TIO3UTUBHOE CTPATETHYECKOE IMOBEICHUE B PA3JIMYHBIX CUTYALMSX, IPOSBIATh TBOPUYECTBO
1 BOOOpakeHUe, ObITh HHUIIUATUBHBIM.

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe AeiicTBUSA
Camoopranuszauus:
CaMOCTOSITEJIBHO OCYIIECTBIISITh [TO3HABATEIbHYIO IEATENbHOCTh B 00JIACTH (DU3MKM M aCTPOHOMUH,
BBISIBIISATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOSITENIHO COCTABJIATH IUIAH PEIICHHsS PacyETHBIX M KAueCTBEHHBIX 3a/1ay, IUIaH BBIIOJHEHUS
IIPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN M MPEIOYTEHNN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacupsATh paMK1 Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUIH;
JieNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIlICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
Croco0CTBOBaTh ()OPMHUPOBAHHUIO U TIPOSBIICHUIO SPYIUIIUHA B 00acTH (HU3UKU, TIOCTOSHHO TOBBIIIATH
CBO 00pa30oBaTeNbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHATbHbI MHTE/JIEKT:
JaBaTh OLICHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBLHOCTb, OLIEHUBATb COOTBETCTBHUE
pe3yabTATOB LIETSIM;
BJaJIeTh HAaBBIKAMU I103HABATEIbHOMW pEQIIEKCMU KaK OCO3HAHMs COBEpLIAEMbIX JEHCTBHHA H
MBICIMTENIBHBIX POIIECCOB, UX PE3Y/IHTATOB U OCHOBAHUH;
UCIOJIb30BaTh MPUEMBI peIEeKCUN AJIS1 OLEHKU CUTYalluH, BEIOOpa BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NTPUHUMATh PELLICHHS [10 UX CHU)KEHUIO;
IIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPH aHAIN3E PE3YyIbTaTOB ACSATEILHOCTH;
PUHUMATD ce0sl, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIyMEHTHI IPYTUX NIPH aHAJIN3€E PE3YyIbTaTOB JEATEIbHOCTH;
IIPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.
B mpormecce moCTHXKEHHMS JIMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPaMMBbI MO (DU3MKE Ui YpPOBHS
cpemHero ooOmero o0pa3oBaHUs Yy OOYYarONIMXCS COBEPIICHCTBYETCS AMOIMOHANBHBIA  WHTEIUIEKT,
Mpearnoiararomuil cOopMUPOBAHHOCTH:



CaMOCO3HAHUS, BKIIOYAIOIIET0 CHOCOOHOCTh HMOHUMATh CBOE HMOIMOHATIBHOE COCTOSHHE, BHIETH
HaIpaBJICHUs Pa3BUTUS COOCTBEHHOW AMOIIMOHAIBHON c(epbl, OBITh YBEpEHHBIM B cele;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOIIEIO CaMOKOHTpPOJIb, YMEHHME NPUHHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHUE, CIIOCOOHOCTh aTANTHPOBATHCS K SMOLIMOHAIBHBIM HM3MEHEHUSM W TPOSBIATH TMOKOCTH, OBITH
OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIlMH, BKJIIOYAIONIEH CTPEMJICHHE K JOCTIKCHHMIO IIETH M YyCIeXy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE IEHCTBOBATH UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

IMITATHH, BKJIIOYAIONMIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHWE JAPYTUX, YYUTHIBATH €TO
IPY OCYIIECTBICHUHU OOLICHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO;

COILIMAJIHBIX HABBIKOB, BKJIIOYAIOMIMX CHOCOOHOCTH BBICTpAaMBATh OTHOLICHHUS C APYTHMH JIIOJIBMHU,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3periaTb KOH(IUKTHI.

MNPEIMETHBIE PE3YJBTATbBI

K xonmy oOyuenust B 11 kJjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH y O0YJAIOIUXCA YMEHUM:

JEMOHCTPUPOBaTh Ha MpHUMEpax pojb U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOW HAyYHOMU
KapTUHBI MUpA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOW NESITEIBbHOCTH JIIOACH,
[[EIOCTHOCTh U €IMHCTBO (PU3NYECKON KApTUHBI MUPA;

VYUTHIBATh TPAHMIIBI IPUMEHEHUSI U3YUEHHBIX (DU3MUECKUX MOJENIeH: TOUYCUHBIN SJEKTPHUUECKHUMA 3apsi,
Jy4 CBETa, TOUEYHBIH HCTOYHHK CBETa, AJE€pHAs MOJENIb aToMa, HYKJIOHHas MOJENIb aTOMHOTO sjapa Mpu
pereHnu GU3NIECKUX 3a71a4;

pacrio3HaBaTh (U3NUYECKUE SIBICHUS (TPOLECCH) U OOBSACHATH UX HA OCHOBE 3aKOHOB 3JIEKTPOAMHAMHUKHI
Y KBaHTOBOM (DM3UKHU: 3JIEKTPHUUECKAsi IPOBOIUMOCTbD, TEIUIOBOE, CBETOBOE, XUMHUUECKOE, MAaTHUTHOE ACHCTBUS
TOKa, B3aMMOJICHICTBIE MAarHUTOB, AIEKTPOMArHUTHAS UHIYKIIHS, IEMCTBUE MATHUTHOTO TIOJISl HA MIPOBOJIHUK C
TOKOM M JABIDKYIIMHCS 3apsll, 3JIEKTPOMAarHUTHBIE KOJeOaHUs W BOJIHBI, MPSIMOJIMHEHHOE PacIpoCTpaHEHUE
CBETa, OTpakeHUe, MmpesomiieHue, uHTepdepeHus, AUPpakius U MOJSpHU3aLUs CBETa, AMCIIEPCUS CBETa,
dotoanexkrpuyeckuit 3pdext (porodPdexT), cBeToBOE NaBICHNE, BOZHUKHOBEHUE JIMHEWYATOTO CIIEKTPa aToMa
BOJIOPO/1a, €CTECTBEHHAs U UCKYCCTBEHHAS PaIHOAKTUBHOCTb;

OIHCHIBAaTh U3yYEHHBIE CBOMCTBA BEIIECTBA (dJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHUE, AIEKTPUUYECKYIO
MPOBOJIUMOCTh PA3JIMYHBIX CPEI) M JJICKTPOMArHUTHBIC SBJICHUS (TIPOIECCHI), HMCMOJB3ySd (HU3UUYECKUE
BEJIMYMHBIL: JIEKTPUUECKUI 3apsijl, cuja TOKa, IEKTPHUUECKOE HANpsDKEHUE, SJEKTPUYECKOE CONPOTUBIICHHUE,
Pa3HOCTh MOTEHIIMAJIOB, dJIEKTPOABMKYIIAs CHIa, padoTa TOKA, MHIYKIUS MarHUTHOTO TOJs, cuia Amrepa,
cuia JlopeHa, HHAYKTUBHOCTh KATYIIKH, SHEPTUs JIEKTPUYECKOTO U MarHUTHOTO MOJIeH, IEPUO U YacToTa
KojeOaHuil B KojebaTeabHOM KOHTYpE, 3apsii U cHjla TOKa B MPOLIECCEe TapPMOHUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHuii, (HOKyCHOE pacCTOSHHUE W ONTHYECKas CHJIa JUH3bI, TMPU OMUCAHWHM TNPABUIBHO TPAKTOBATH
(GU3MYECKUN CMBICT HCIOJIb3yeMbIX BEIHYMH, HMX O0O3HAUYEHUS U CIUHUIIBI, YKa3biBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BETMUYUHAMU;

OIHCHIBATh U3yYEHHbIE KBAHTOBBIC SIBJICHUS W MPOLECCHI, UCTIONb3Ys (PU3NUYECKUEe BETUUYUHBI: CKOPOCTh
ANIEKTPOMATrHUTHBIX BOJH, JUTMHA BOJIHBI U YaCTOTa CBETA, YHEPIHsl U UMIYIIbC (DOTOHA, IepHO/I TOTypacmaa,
SHEpPTUsl CBSI3U aTOMHBIX SJep, NMPH OMHCAHUU MPABUIBHO TPAKTOBATh (DU3MYECKHI CMBICT HCIOIB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €IMHULIbI, YKa3bIBaTh (POPMYJIbL, CBA3BIBAIONINE JAHHYIO (DU3UUECKYIO BETUUYHUHY C
JOPYTUMHU BETMYUHAMU, BBIYUCIISITH 3HaUeHUE (PU3NYECKON BETUUNHBL;

aHAIIM3UPOBATh (PU3MYECKHE TIPOIECCHl U SBJICHMUSI, UCTIONB3Ys (PU3UYECKHe 3aKOHBI U MPUHITUIIBL: 3aKOH
Owma, 3aKOHBI TIOCJIEIOBATEIBHOTO U NMapaljIeIbHOTO COeIMHEHHSI TIPOBOJHUKOB, 3akoH /xoyns—JIeHna, 3aKoH
ANEKTPOMArHUTHOM MHAYKLHH, 3aKOH MPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHbI OTPa)KCHHs CBETa,
3aKOHBI IMPEJIOMIICHUSI CBETa, ypaBHeHHe OWHIITelHHa 11 poTodaddexTa, 3aKOH COXpaHEHHs] YHEPTHH, 3aKOH
COXpaHEHHs UMITYJIbCA, 3aKOH COXPAHEHUS 3JEKTPHUUECKOro 3apsijia, 3aKOH COXPAHEHUs MacCOBOTO 4YHCa,



nocTynatel bopa, 3aK0H paJMoaKTHBHOTO pacrajia, IpH 3TOM pa3lnyaTh CIOBECHYIO (hOpMYIHMpPOBKY 3aKOHA,
€ro MaTeMaTU4eCKOE BBIPAKEHHE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OTIpeIeNIATh HalpaBlIeHHE BEKTOpa WHAYKLIUU MAarHUTHOTO TOJIs MIPOBOJHUKA C TOKOM, CHIIBI AmIepa u
cunel JIopeHia;

CTPOUTH U OMHCHIBATh N300paKEeHUE, CO3/]aBaEMOE IFIOCKUM 3€PKaJIOM, TOHKOH JIMH30H;

BBIMOJIHATE 3KCIIEPUMEHTHI 110 MCCIIEOBAHUIO (PU3NUYECKUX SBICHUNA U MPOIECCOB C UCIOIb30BAHUEM
OpSMbIX M KOCBEHHBIX HM3MEpPEHHi: mpu 3ToM (HopMyaupoBaTh Npobiemy/3afadyy U THUIOTE3y Y4eOHOTro
HKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIUIOKEHHOTO 000pYAOBaHMS, IIPOBOIUTH OIBIT M (HOPMYIUPOBATH
BBIBOJIBL;

OCYLIECTBIIATh TPSAMBIE U KOCBEHHBIE HW3MEpeHHUs (U3NUYECKUX BEIUYMH, NP 3TOM BHIOMpATh
ONITUMAJIBHBIN CIIOCO0 U3MEPEHHUS U HCII0JIb30BaTh N3BECTHBIE METO/IbI OIICHKH MOTPELTHOCTENH N3MEPEHHI;

HCCIIEI0BAaTh 3aBHCUMOCTH (DPM3MYECKUX BEJIWYMH C HMCIOJIb30BAHMEM MNPSMBIX W3MEPEHHH: HPH 3TOM
KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHPOBATh PE3yNbTaThl IOJYYCHHOW 3aBUCHMOCTH (M3MYECKHX BEIUYMH B
BUJie TaOJIUIl U TPaUKOB, AeTaTh BEIBOBI 110 pPe3yJIbTaTaM UCCIICI0BAHMS,

coOmogarh mpaBuwia O€30macHOrO Tpyda IpH MPOBEACHUU HUCCIEAOBAaHMM B paMkKax y4eOHOro
IKCIIEPUMEHTA, Y4eOHO-NCCIIeI0BATENLCKON U MPOEKTHON AEATENBHOCTH C MCIIOJIb30BAHUEM HM3MEPUTEIBHBIX
YCTPOWCTB | JTAOOPATOPHOTO 0OOPYIOBAHHS;

pemaTh pacyéTHbBIC 3a/1a4M C SBHO 3aJaHHON (PU3MUECKOM MOJENbI0, UCHONb3Yysl (PU3NYECKHE 3aKOHBI U
NPUHIUIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/laud BHIOMpATh (PU3WYECKYI0 MOJEINb, BBIACIATH (U3UUECKUE
BEJIMYMHBI U (HOPMYIBI, HEOOXOIUMBIE JUIi €€ pEelIeHUs, NMPOBOIUTH PAacdEThl W OIEHUBATH PEATbHOCTH
MOJTYYEHHOTO 3HaYeHUs (PU3NIECKON BEITMYMHEI,

pemaTh KaueCTBEHHbIC 33/1a4M: BBICTPAWBATh JIOTUYECKH HETPOTHBOPEUUBYIO LIETIOUKY PACCYKACHUN C
OIOPOi HA U3yUYECHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS;

UCTIONIF30BATh MIPU PEUICHUH Y4EeOHBIX 337ad COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUH IS TIOMCKa,
CTPYKTYPUPOBAHHS, WHTEPIPETAMM W TPEJICTAaBICHUS Yy4eOHOH W HAy4YHO-NOMYJSIPHON HWHGOpMAIHH,
MOJTYYEHHOM U3 Pa3IMYHbIX UCTOYHUKOB, KPUTHUECKU aHATM3UPOBATh OJIY4aeMyto HH(OpMAIIHIO;

OOBSICHATH NMPUHIIUIBI IEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3nyaTh yCIOBUS UX
0€301acHOr0 NCIOIb30BaHNS B TIOBCEAHEBHON JKU3HH;

NPUBOIUTE TIPUMEPHI BKJIaJa POCCHHCKHX W 3apyOeKHBIX Y4YEHBIX-(OU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTOJb30BAaTh TEOPETHYECKHE 3HaHMA 1O (u3MKe B TOBCEJHEBHOM KHU3HM s OOecreueHHs
0€301MacHOCTH NpH OOpamIeHuy ¢ MPUOOpaMu U TEXHUYECKHMH yCTPOWCTBAMH, JUISI COXPAHEHHS 3/I0POBBS U
COOJIIO/IEHHSI HOPM IKOJIOTHYECKOTO TIOBEICHHS B OKPY)KAIOIIEH cpene;

paboTaTe B Tpynme C BHIIOJIHEHUEM DPA3JIMYHBIX COIMATIBHBIX pOJICH, MIIaHUPOBaTh pabOTy TPYIIIHI,
palMoOHaNBHO paclpeiessaTh OO0S3aHHOCTH M IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
aJICKBaTHO OIICHMBATh BKJAJ Ka)KJOTO M3 YYaCTHHKOB TPYNIBI B PEHICHHE paccCMaTpHBAEMON MPOOIIEMBI



11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHuTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTHI KBAHTOBOU OITUKH 6 ng;;lrif;igz?fmcwc
4.2 Crpoenue aToma 4 bubmmoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41¢97¢

4.3 ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHUE

11 KITACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
[1]
JI:;H Tema ypoxka Beero Koutpoabsnbie IIpakTuyeckue i[:;:ennﬂ :gg;l;zzlz:fenbnue
padoThbI padoTsI pecypesI
[TocTosiHHBIE MAarHUTBHI U KX
B3auMo/ieiicTBUe. MarHuTHoe 1oJie. 1 bubmuorexa [JOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIIHHU
MaruuTtHoe 1nose NpoBOJHUKA C
TokoM. OnbIT Dpcrena. 1 bubnnorexa [HOK
B3anmoneicTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas padota «M3yueHnue 1 | bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.
Jlaboparopnas pabota 1 | bubmmoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»
JleiicTBMe MarHUTHOTO TOJISI Ha
JBIDKYITYIOCS 3apSKEHHYIO YaCTHILY. 1 bubmmoreka [JOK
Cuna Jlopenna. PaGoTa crtbt https://m.edsoo.ru/ff0c9df4
Jlopenua
6 OnexTpoMarauTHas HHAYKIUs. [loTok 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

BEKTOpa MarHUTHOU nHAykuuu. J/C
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
nnaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanne sBICHUS
AJIEKTPOMArHUTHON MHYKIIAW

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camonHaykiuu. 9J1C caMOMHAYKIINH.
OHeprus MarHUTHOT'O TOJIS KaTYILIKH €
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

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

TexHnYecKkue ycTpoicTBa U UX
MPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
SJICKTPOMAIrHUThI, 3JICKTPOABUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
HWHAYKIMOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
moJie. DIeKTPOMAarHUTHAS WHIYKIIHAS)

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

11

KontponbHas padoTa mo teme
«MarsuTHoe mnoJe.
DNeKTPOMarHuTHAs UHIYKIIHS

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

12

CB0OOIHBIC MEXaHHYECKUE
Kosebanus. ['apMoHnUeckue
KoJieOaHusl. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccrnenoBanue 3aBUCUMOCTH
neproa Majibix KoJieOaHuii Tpy3a Ha
HUTHU OT JUTMHBI HUTH U MacChl rpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Konebarenbublit koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHNs B
U/ICATHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexy MeXaHHYeCKUMH U
ANIEKTPOMArHUTHBIMHU KOJIEOaHUSIMH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHECHHS YHEPTUHU B HICAITLHOM
KOJIeOaTeIbHOM KOHTYpE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusX. BoIHyXIeHHBIE
MeXaHUYeCKHe KoacOanus. Pe3oHaHc.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJIeOaHus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepemenHsbIil Tok. CHHYCOUJAIBHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U
HaAIPSKEHUS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpedieHue
JIIEKTPUYECKON IHEPTUU

19

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT0 3BOHKA,
reHepaTopa IEPEMEHHOI0 TOKa,
JIMHUU 3JIeKTpoliepesayd

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

20

DKOJIOTUYECKHE PUCKHU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncnosnb3oBanus
ANEKTPOIHEPTUH B ITIOBCEAHEBHOM



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

JKU3HHU

MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuon. CkopocTh

bu6mmoreka [IOK

21 pacupoCTpaHEeHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOOJIbHBIE BOITHBI
” 3ByK. CKOpOCTb 3ByKa. ' poMKOCTh bubanorexka [HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX
23 cBoKcTBa U ckopocTk. [lkana bubmorexa [JOK
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paIuOCBA3U U
24 TesieBUuAeHus. Pa3BuTue cpencts
cBs3u. Pagnosiokamuys
25 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHelHOE pacipoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuorexa [JOK
Toueunslii ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OtpaxeHune cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmorexa [TOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B IJTIOCKOM 3epKalie
IIpenomnenue ceera. [lonHoe
)3 BHYTpeHHee oTpaxeHue. IIpenenpHblil bubmmoreka [JOK
YTOJ TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
29 JlaGopatopnas pabora «M3mepenue bubmmoreka [IOK

MOoKaszaTeJIsd MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

Jlunssl. [TocTpoenue n3obpaxxeHuit B

30 nuH3e. Popmysia TOHKOU JIMH3BI bubmorexa [JOK
- POPMY ’ https://m.edsoo.ru/ff0cddle
VBenuueHue JTUH3bI
Jlaboparopnas pabota
31 «HccrnenoBanue CBONCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
0 6enoro csera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
13 HNutepdepennus ceta. udpakius bubanorexka [HOK
ceera. JIudpakunonHas pemeTka https://m.edsoo.ru/ff0ced22
14 [TonepedHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudaeckue MpUOOPHI M YCTPOMCTBA U
YCIIOBUS UX 0€30MaCHOTO TPUMEHEHUS
['panuIBI TPUMEHUMOCTH
KJIacCCUYECKOM MexaHuKku. [TocTynarsl bubmuorexa [JOK
36 .
CIIEIUAIIBHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
37 3amMeneHue BpeEMEHHU U COKpallleHUE bubmorexa LIOK
P p https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 gacTUIbl. CBSI3b Macchl ¢ DHEPTrUed U buGnnorexa LIOK
' P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
39 Konrponsnas padora «OnTHKa. bubmmoreka [IOK

OcHOBBI cielIMANIBHOM Teopun

https://m.edsoo.ru/ff0cf6{0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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OTHOCUTCIBHOCTH»

®otonsl. Dopmyna [Inanka. Dueprus

bu6mmoreka [IOK

40
U UMITYJIbC OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAHNE Eub 1OK
HOINOTEKA
41 otod(dexra. O A.T.
porospdexr TIBITRL https://m.edsoo.ru/ff0cffc4
CroneroBa
3akousl hoTtodddexra. YpasHenue
42 BﬁHmTegHa J'Iq:l(b(l)OTOB(l)(;@)eKTa bubmorexa [JOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddexra
Hasnenue ceera. Onwitsl [1. H.
43 JlebGeneBa. XMHYECKOE NEHCTBHE bubmnorexa LIOK
ACBA. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTpoiicTsa u
MPaKTUYECKOE IPUMEHEHHUE:
44
dboTosrmeMeHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenne 3agau mo Teme «DJI€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITHUKN) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbITEL
46 Pezepdopaa mo paccesHuio o-4actu bubmorexa [JOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHast MoJeIb aToMa
Bbu6nuoreka [JOK
47 IT b
OCTYNATRL Hopa https://m.edsoo.ru/ff0dOafa
WNznydyenwne u nornomeHue ¢GpoTOHOB
48 i I/I}I/:Iqe exoe aTOMEIIH co H(?;o OBHS bubmorexa LIOK
P pexol . g P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buasl criekTpoB
49 BonnoBbie cBOlCTBa yacTuil. BoJHBI bubmuorexa [JOK

ne bpoins. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BOJIHOBOM yanu3M. CIOHTaHHOE U
BBIHY)KJIEHHOE U3JIy4ECHHE

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaANOAKTUBHOTO U3TYyUECHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. BrnusHue
PaMOaKTUBHOCTH Ha KUBBIC
OpPTraHHU3MBI

52

OTKpBITHE TPOTOHA M HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usinydeHue

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

53

DHeprusi CBS31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTEeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. Meronbl HaOMIOACHUS U
PEruCTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyraslit cton «®@yH1aMeHTalIbHbIE
B3auMOIeCTBUS. ENMHCTBO
¢bu3nUecKoil KapTHHBI MUPa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

DTarsl pa3BUTHUS ACTPOHOMUH.
[TpukinagHOEe 1 MUPOBO33pEHUYECKOE
3HAYEHUE aCTPOHOMHUHM. Bun
3BE31HOrO Heba. Co3Be3us, ApKHUe
3BE3 MBI, INIAHETHI, UX BUANMOE



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

nBrokenne. ConHeyHas cUCTeMa

56

Comune. CoHeuHast akTUBHOCTD.
Ncrounuk sHeprun CosHua u 3BE371

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3IbI TJIABHOM
nocieoBaTeabHOCTU. BHyTpeHHee
ctpoeHue 38&31. CoBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtonuu CoJiHIA U 3BE3]T

58

Muneunsiit [Iyte — Hama [Manaktuka.
ITonoxxenue n nBuxxenne CoiHIIa B
lanaktuke. ['anaktuku. YeépHbie
JBIPBI B AApax raJlakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonTponpHas padora «D1eMeHThI
aCTPOHOMMUU U aCTPOPUIUKI»

62

O6o0maromuii ypok. Pois ¢husuku u
aACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJI0BeKa

63

O6o0maromuii ypok. Pombs u mecto
(hU3UKH U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa




64

O6o06muraromuit ypok. Poib
¢dbuzmveckoit Teopun B HOpMUPOBAHUHT
MpeACTaBICHUH 0 pu3nuecKon
KapTHHE MHpa

65

O6o06utaromuit ypok. Mecto
¢u3nveckoil KapTUHBI MUpa B 001IEM
psILy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MTPEJICTABICHUH O IPUpPOIe

66

PezepBHbliil ypok. MarHuTHOE noJIE.
DneKTpoMarHuTHast UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIELIMATIBHON TEOPHUH
OTHOCUTECIIBHOCTHU

68

Pesepnsiii ypok. KBantoBas ¢usuka.
DJIeMEHThI aCTPOHOMUH U
acTpodu3uku

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

11 KIIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01mero 00pa3oBaHus

11.1

JleMOHCTpUpOBaTh Ha TpUMEpPAX polb W MeCTO (PU3UKH B
(hOpMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

JIO/IeH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VY4YuTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PU3MYECKHX MOJEINei:
TOYEUYHBIN JJICKTPUUYECCKUN 3apsif, sACpHAas MOJEIb aToMa, HyKJIOHHAs

MOJI€JIb aTOMHOTO sI/Ipa MPH pelieHnH (PU3NIECKUX 3a1a4

11.3

Pacmo3naBate usnueckue siBiaeHUs (mporecchl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYECKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JEUCTBUSA TOKAa, B3aUMOJICHICTBUE MAarHuTOB,
ANIEKTPOMAarHWTHAs WHAYKUHWSA, JCHCTBHE MArHUTHOrO TMOJS Ha
MPOBOAHUK C TOKOM U JABWXKYIIMHICS 3apsl, 3JIEKTPOMarHUTHbHIE
KojeOaHUs W BOJIHBI, MPSMOJIMHEHHOE pacCIpOCTpaHEHUE CBETa,
OTpaXEHHE,  NpeloMIIeHHe, uHTepdepeHuus, audpakuus U
ToJIsIpU3aIids CBETa, AWCIEpcHsi cBeTa, (porolnekTpudeckuii 3G dexT
(botoapdexrt), cBeTOBOE maBIEHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJIOpPOAA, €CTECTBEHHas W  HCKYCCTBEHHAas

PaanOaKTUBHOCTD

11.4

OnuceiBaTh  HM3y4YEHHBIE CBOMCTBA  BEIECTBAa  (DJIEKTPUUECKHE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPHUUECKYI0 IMPOBOAUMOCTh Pa3IUYHBIX
Cpen) W DJICKTPOMArHUTHBIC SBJICHHS (TMPOIECCHI), HCIOIb3YS
¢du3nueckue  BENUYMHBL:  JJCKTPUYECKHU  3apsll, CHila  TOKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  CONMPOTHUBIICHUE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, MHAYKIMS MarHUTHOTO
oy, cuia Awmmepa, cwia JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
DHEPTUsl AIEKTPUYECKOTO W MArHUTHOTO TOJEH, MepuoJ U YacTroTa
KoseOaHuii B KoJebaTeTbHOM KOHTYpE, 3aps]l M CHJIa TOKa B MpoIlecce
TapMOHHYECKUX 3EKTPOMArHUTHBIX Kosie0aHuH, doxycHoe

pacCTOAHUEC W OITHYCCKas CuJia JIMH3bI; IIpW OINHWCaHWH ITPaBHUJIBHO




TPAaKTOBaTh (PU3UYECKUN CMBICI HUCHONb3YEeMBIX BEJIHYMH, HX
00O3HaYeHHUsT W €IUHHIBI;, YKa3blBaTh (HOPMYJIbl, CBSI3BIBAIOLIHE

JNaHHYI0 (U3MYECKYIO BETUUYUHY C IJPYTMMH BETMYMHAMHU

11.5

OnuceiBaTh U3yYEHHbIE KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOJIb3YS
¢bu3NYecKue BEIUYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JJIMHA
BOJHBI W 4YacTOTa CBETa, SHEPrus W HUMOYyIbCc (OTOHA, MEpUOL
nojlypacrnajaa, O3HEprus CBSA3M AaTOMHBIX sAep; NpPU  ONHCAHHUU
MPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICT UCIIOIh3YEMbIX BEIUYHH,
uX 00O03HAUEeHHS M EJUHUIbI; YKa3blBaTh (POPMYIIbI, CBSI3BIBAIOIIHE
JaHHYI0 (PU3UYECKYIO0 BETUYMHY C JPYTUMU BEIMUYUHAMHU, BHIYUCIIATD

3Ha4YeHHE (PU3NYECKON BETUIMHBI

11.6

AHanu3upoBaTh (U3MYECKHUE TMPOIECCHl W  SIBICHUS, WCIOIb3Ys
¢u3nueckre 3aKOHBI M NPUHOUINBL:  3akoH Owma, 3aKOHBI
MOCJIEI0BATENBHOTO U TMAPAJIENBHOTO COEAMHEHHSI IPOBOIHHUKOB,
3akoH JDxoyns — JleHua, 3aKOH 3JE€KTPOMArHUTHON MHAYKIWH, 3aKOH
MPSIMOJIMHENHOTO PAcpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUSI  CBETa, YypaBHEHME  OWHIITEWHAa  JUIA
dboTodadderra, 3aKOH COXpAHEHHS DHEPrUU, 3aKOH COXPaHCHHS
UMITyJIbCa, 3aKOH COXpaHEHUsS JJIEKTPUUYECKOro 3apsjia, 3aKoH
COXpaHEHUsI  MaccoBOro umcia, nocrynatel  bopa, 3akon
paaMOaKTUBHOTO pacmaja; MNOph OSTOM pa3inyaTh CIOBECHYIO
(GOopMyYIMPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBIpAXKEHUE U YCIOBUS

(TpaHuIIBEl, 007IACTH) TPUMEHUMOCTH

11.7

OHpCILGJ’IHTB HAmpaBJICHUC BCKTOpa HWHAYKIMKM MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIBI AMmiepa v cuibl JlopeHna

11.8

Ctpouth ¥ ONHUCHIBaTH H300pa)K€HHE, CO3/1aBaeMO€ IUIOCKUM

3€pKajiOM, TOHKOW JIMH301

11.9

BEIMONTHATE SKCIIEPUMEHTEHI TI0 UCCIICAOBAHUIO (PU3NICCKHUX SBICHUN U
MIPOLIECCOB C MCIIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUIL; IPH
3ToM (QopMyIHpOBaThH TpoOJieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEAIOKECHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBObI

11.10

OcymecTBiaTh MpsIMbIE U KOCBEHHBIE HM3MEPEHMs] (PUIUUECKHUX
BEJIMYMH, MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUs U

HUCIIOJB30BaTh N3BCCTHBIC MCTObI OLICHKHU HOI‘pGH.IHOCTGﬁ H3MepeHI/II>'I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYHMH C HCHOJIH30BAHUEM
NpSAMBIX ~ U3MEPEHUH; IpU OITOM KOHCTPYHUPOBAThb YCTAHOBKY,

¢bukcupoBaTh pe3yJabTaThl IOITYYEHHONW 3aBUCUMOCTU (PUIUYECKUX




BEJIMYMH B BHJIE TAOJIUIl U IrpauKOB, AeTaTh BHIBOJBI MO pe3yIbTaTamM

HUCCICIOBAaHUA

11.12

CobmiomaTe mpaBuia 0O€30MacHOTO TpyAa TMpU  MPOBEACHHUH
UCCIICIOBAaHUN B paMKax Y4eOHOro »JKCIepUMEHTa, Y4eOHO-
MCCIIEZI0BATEIbCKON M MPOEKTHON JESTEIBHOCTH C MCIOIb30BAHUEM

M3MEPUTEIBHBIX YCTPONUCTB U J1a00paTOPHOTO 000pYI0OBAHUS

11.13

Pemate pacuérHple 3aaun ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/ILIGCKI/I€ 3aKOHbI W IIPUHIUIIBI, HAa OCHOBC aHaJIn3a
YyCJI0BUA 3aa4du BBI6I/IpaTB (bHBI/I‘IeCKYIO MOJCIIb, BBIJCTIATH
(dbuzuvecKrue BEIMYUHBI U (POPMYIIBI, HEOOXOUMBIC ISl €€ PEIIeHUs,
MIPOBOAUTH PAcU€Thl M OLEHUBATH PEANbHOCTh MOJYYEHHOT'O 3HAUCHHUS

(bU3MUYECKON BETUIMHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUUBYIO IEMIOYKY PACCYKJIEHUM C OMOpPOM Ha M3yYCHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

11.15

Hcnonp3oBaTh MpH  pelICHHMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMU JUIsl TIOUMCKA, CTPYKTYpHUPOBaHMS,
UHTEpIpETallM W TPEJICTaBICHUsS y4eOHOW W Hay4YHO-TIOMYJISIPHOM
uHpOpMaLUY, TOJYYEHHOW M3 Pa3IUYHBIX HMCTOYHHUKOB; KPUTHUECKHU

aHAIIM3UPOBATH MOTYIaeMYI0 HH(OPMAIIHUIO

11.16

OOBSICHATh NMPUHIMIIBI ACUCTBUS MALIMH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3nuyaTh YCIOBUS HUX O€30MacHOrO HCIOJIb30BaHUSA B

OBCEIHEBHOMN KU3HHU

11.17

[TpuBoAMTH TpPUMEpPHI BKJIAJa POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B PasBUTUC TCXHUKH U TEXHOJIOTHt

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHMSA MO (U3UKE B ITOBCEJHEBHOU
KHU3HH 17151 o0ecrieyeHns 0€301MacHOCTH Py 0OpalleH!: ¢ MpudopaMu
U TEXHUYECKUMH YCTPOWCTBAMHM, MJISI COXpPAHEHUS 300pPOBbS U

cOOJTI0ICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

11.19

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ paboOTy  IpyNIbl,  PalUOHAIBHO  PACHPEAENATh
O0SI3aHHOCTM M IUIAHUPOBATh JIATENBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJCKBaTHO OLEHMBATh BKJIAJ KaXKIOr0 W3 YYaCTHHUKOB

IPYIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KJTACC

Kon
pa3nena

Koanposepsiemoro
3jJIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

4

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

4.3.1

IlocTtosHHble MarHuTbl. B3aumoneiicTBHe

IIOCTOSAHHBIX MAarHuTOB

432

MaruutHoe mone. BekTop MarHuTHOU
uHAyKiuu.  [lpuHnun — cynepno3uiuH.
Jlunnn wmarnutHOM wuHAykuuu. KapTtuna
JIUHUM  MarHATHOM  MHAYKUHUM  TIOJISI

IIOCTOSAHHBIX MAarHuTOB

4.3

433

MarnutHOoEe 10JIE NPOBOAHUKA C TOKOM.
KapTuna nuHUI 10N JIMHHOTO TPSIMOTO
MPOBOJIHMKA M 3aMKHYTOT'O KOJIbLIEBOTO
MIPOBOJIHMKA, KAaTyIIKH C TOKOM. OMBIT
Opcrena. BzaumoeicTBre MTPOBOAHUKOB C

TOKOM

434

Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE

4.3.5

Cuna JlopeHua, e€ MOyJb U HAaIIpaBJICHUE.
JIBr>keHue  3apsDKEHHOM — YacTUIbl B
OJTHOPOJHOM MarHuTHOM Tmone. PaGota

cunbl JlopeHua

4.3.6

SIBrieHME NEKTPOMArHUTHOW UHIYKIIUHA

4.3.7

[ToTok BeKTOpa MAarHUTHOM MHIYKIIMU

4.3.8

OJIC nHaykuu. 3aKOH 3JIEKTPOMarHuTHOU

nHaykuu Gapanes

4.3.9

BuxpeBoe nanexktpuueckoe mone. IIC
WHAYKLIUM B IPOBOJHUKE, IBHKYILIEMCS
MOCTYNAaTeNbHO B OJJHOPOJIHOM MarHUTHOM

II0JIC




4310 [IpaBuno Jlenna
NHayKTUBHOCTH. SIBI€HUE CaMOUHAYKIMU.
43.11
O/C camouHayKIMHU
DHeprusi MarHUTHOTO TMOJsi KaTYIIKH C
4.3.12
TOKOM
43.13 DNEKTPOMAarHUTHOE TI0JIe
TexHuueckue  yCTpOWCTBA:  MOCTOSTHHBIE
MAarHUTEHI, AIIEKTPOMATHUTEI,
4.3.14
AJIEKTPOBUTATETb, YCKOPHTEIH
AJIEMEHTAPHBIX YaCTUI, MHAYKIIMOHHAS T1€Yb
[IpakTnueckue paboTHI. N3yuenue
MarHUTHOTO TOJsi KaTyIIKd C TOKOM.
4.3.15 UccnenoBanme JelcTBUS  MHOCTOSHHOTO

Mar"HurTa Ha paMKy ¢ TokoM. MccnenoBanue

SIBJIICHUSA BHGKTpOMaFHPITHOﬁ HHAYKIOUH

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.1.1

KoneOarensHass cucrema. CB0OOOmHBIE
Konebanusa. l'apMoHHUEcKHe KoJeOaHUs.
[lepmon, wacrora, amrumTyna u ¢asza

KoJIcOaHuM

[Ipy>xuHHBIH MasTHUK. MaTeMaTu4ecKuu

MasiTHHUK

VYpaBHEHHE TapMOHHUYECKHUX KOJICOAHMIA.
Kunematnueckoe u JTUHAMHAYECKOE

OIMCaHME KOJIeOATEILHOIO JABUXKCHUA

[Ipespamenue SHEPIrUu pu
rapMoHuYeckux  kojebaHusx.  CBsa3b
aMILIATY/(bI KosieOaHmi HUCXOIHON
BEIMYMHBI C aMIUIMTyJaMHU KoJjieOaHuil eé

CKOPOCTH U YCKOpPEHUs

Konebarenbubiii  koHTYp.  CBOOOMIHBIE
AIIEKTPOMArHUTHBIE KoneOaHus B

UJealbHOM  KoJeOaTelbHOM  KOHTYpeE.




Awnanorus MCXAY MEXAaHUYCCKUMHU U
SJICKTPOMAarHMTHBIMHA KOJICOAHUSIMH.

®opmyna ToMcoHa

3aKOH COXpaHEHHUS PHEPIHMH B HJICATHHOM

KoJ1e0aTeIbHOM KOHTYpE

5.1.7

BreinyKIeHHBIE MEXaHHMUECKHUE KOJeOaHusl.
Pe3onanc. Pe3onanchas KpHBasl.
BeIHyX1€cHHBIE JJIEKTPOMAarHUTHBIE

KOJICOaHU.

[lepemennbiii  TOK.  CHHYCOUIATbHBIN

[IEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTMTYIHOE W JACHCTBYIOIIEE 3HAYEHUE

CHJIBI TOKA W HaIIPSAXKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTBo, nepegava
U TMOTpeOJeHNUE 3IEKTPHUUECKON SHEPrum.
DKOJIOTHYECKHE PUCKU MPU MPOU3BOICTBE
JIEKTPUYECKON DHEPIUH. KynsTypa
MCIOJIb30BAHUS ANEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

TexHnuueckue ycTpoiicTBa: ceiicmorpad,
ANEKTPUICCKHH 3BOHOK, JIMHUA

QJICKTponepcaavd

5.1.12

[Ipaktuyeckne pabotel. HccnemoBanue
3aBUCUMOCTH NEpUOJIa MaJIbIX KojeOaHHH
rpys3a Ha HUTU OT IAJIMHBI HUTHU U MaCChbI
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
OemM M3 II0CICO0BATCIIBHO COGI[I/IHéHHBIX

KOHJICHCATOPa, KaTYIIKA U PE3UCTOpa

5.2

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanunueckue BOJTHBI, YCIOBUS
pacnpoctpanenusi. Ilepuon.  CkopocThb
>21 pactpocTpaHeHWss W JUIMHA  BOJIHBL
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI
522 ##HPart## Untepdepennus n nudpaxuus




MEXaHHUYCCKHX BOJIH

523

3Byk. CKOpoCTh 3ByKa. I'pOMKOCThH 3ByKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHHIE  BOJHBL. Y CJIOBHS
U3JIydEHUSI  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmMHuas opueHTtanus Bextopos E, B n v

B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CpoiicTBa  DJIGKTPOMAarHWTHBIX  BOJIH:
OTpaXXCHUC, MPCIOMIICHUC, MOJApU3aluA,
mudpakaus, uHtephepeHius. CKOpPOCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[MIxana DJIEKTPOMArHUTHBIX BOJIH.
IIpuMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIMTIBI PagMOCBA3M W TEJIECBUIACHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH CpelIbl

52.8

TexHHYeCKHe YCTPOMCTBA: MY3BbIKAJIbHBIC
HHCTPYMEHTHI, YAbTPa3ByKOBas
TUAarHOCTHKa B TEXHUKE M MEJIUIIMHE,
pazap, paIuONpPUEMHUK, TEJNEBU30D,

anTeHHa, Tenedon, CBU-meup

53

OIITHUKA

5.3.1

[IpsiMmonuHeiHOE paclpOCTpaHEHUE CBETA

B OJIHOPOJIHOM cpene. Jlyu ceeTa

532

OTtpaxkeHue cBeTa. 3aKOHBI OTPAXKCHUS
ceta. [loctpoenne M300pakeHuid B TUIOCKOM

3epKaiie

533

[Ipenomnenne cBera. 3aKOHBI TMPETOMIICHHUS
cBeTa. AOGCOIOTHBIHA MOKa3aTeb

IMpECIOMIICHUSA

534

[TormHoe BHYTPEHHEE OTpaKEHUE.
IIpenenbHbIli yros IMOJHOTO BHYTPEHHETO

OTpaKeHHUS




535

Hucnepcusi cBera. CHoXHBIA  COCTaB

oenoro ceera. L{Ber

53.6

Cobwuparoniue ¥ paccewBarONINe JIMH3HI.
Tonkass nuH3a. DOKYyCHOE pacCCTOSIHUE U
OoNTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoenne n300pakeHnit B COOMPAIONTUX
U pacceuBalIMX JauH3ax. Dopmyia
TOHKOM JHH3BLL. YBEIWYCHHUE, aBacMOE

JIMH30U

5.3.7

IIpenensl NpUMEHUMOCTH I'€OMETPUIECKOU

OIITUKH

5.3.8

HNutepdepennius  cBera.  KorepeHTHbIC
MCTOYHUKH. YcnoBus HaOJIIOICHUS
MaKCHMYyMOB u MUHUMYMOB B
UHTepPEPEHIIMOHHONH KapTHHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

539

Hudpakmus  cera.  JudpakumonHas
peméTka. YciaoBue HaOMIOACHUS TIIABHBIX
MaKCHMYMOB npu MaJCHUN
MOHOXPOMATHYECKOTO cBeTa Ha

TU(QPaKIUOHHYIO PEHIETKY

5.3.10

[Tonspusanus ceera

5.3.11

TexHudecknue yCTpOMCTBA: OYKH, JIyIIa,
¢doroannapar, NPOEKLHUOHHBIM amnmapar,
MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, IU(ppaKkuOHHAs pemeéTKa,

MOJISIPOUL

5.3.12

[TpakTnueckne  pabOTHL Wzmepenue
nokaszarens npenomiieHus. MccnemnoBanue
CBOWCTB  W300pakeHWil B  JIMH3AX.

Hab6mronenue qucnepcuu ceeta

DJIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'paHunel OPUMEHMMOCTH KJIACCHUECKOMN
MEXAHHKH. [Toctynartsl TEOpUHU

OTHOCHUTCIBHOCTH! HWHBAPUAHTHOCTb




MOAyJsi CKOPOCTH CBETa B BaKyyMe,

MIPUHIUIT OTHOCUTENbHOCTH DUHIITEHHA

OTHOCHTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMeIUIcHME BPEMEHH M COKpallleHue
JUTHHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

CBsi3p Macchl C JHEpPrUed M HMIYJIbCOM
6.4 CBOOOMHOM YacTUIBl. ODHEpPrus MOKOs

CBOOOIHON YaCTULILI

KBAHTOBAA ®U3MKA

DJIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyna [Inanka cBsi3u dHEPrun
7.1.1 doroHa ¢ ero yactoTod. OHeprus u

UMITYJTbC (POTOHA

OtkpeiTHE U uccaeaoBanue Gorodddekra.

7.1.2 Ombitet AI. CroneroBa.  3aKOHBI
dboTorddekra
VYpaBHeHue OUHIITEHA V1A
7.1.3 dororddekra. «Kpacnas TpaHuIa»
dboTodrddekra
7.1.4 JaBnenue cera. OnbiTel [1.H. JIeObenena
7.1.5 XumMuyeckoe JeCTBUE CBETA

TexHuueckue yCTpocTBa: (OTOIIEMEHT,
7.1.6 dboTomaTyuk, COJIHEUHAas Oarapes,

CBETOAHO]

CTPOEHUME ATOMA

Mogens aroma ToMcoHa. OIBITHI
7.2.1 Pezepdopaa mo uccneqoBaHuo CTPOCHUS

aroma. [IimanerapHas Mozenb aToMa

ITocTymarsl bopa. N3ny4yenune u
HOIJIOIIEHNE  (OTOHOB TIpU  HEpexofe
7.2.2 aToMa C OJHOTO YPOBHS DJHEPrMM Ha

npyroi. Buapl ciektpoB. CEeKTp ypoBHEU

SHEPTUH aToOMa BOJIOPOAA




7.2.3

BonHoBEIE cBolicTBa 4acTUll. BOJHBI 1€
bponns. KopnyckyiisipHo-BOITHOBOM
nyanu3Mm. Jludpakimus IIEKTPOHOB  Ha

KpHUCTaJIJIax

7.2.4

CrHoHTaHHOE M BBIHYXXJICHHOC H3JTYUCHHUC.

YcTpoicTBO U IPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHHUeCcKrEe YCTPONCTBA: CIEKTPaIbHbIN
aHanm3 (CIEeKTPOCKOI), JIa3ep, KBAaHTOBBII

KOMIIBIOTEP

7.2.6

[Ipaktrueckue  pabotel.  HabGmronenue

JINHENYATOr O CIIEKTpa

7.3

ATOMHOE APO

7.3.1

Meroasl HaAOMIOACHHUS W PETUCTPAIMH

SJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbITHE  pPaAUOAKTUBHOCTU.  OMBITHI
Pezepdopna mo ompeneneHuro cocraBa
paaroakTUBHOrO u3nydeHus. CBoiicTBa
anb(da-, 6era-, ramMmma-u3iydeHus. BrivsHue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  OPOTOHAa U HEUTpOHA.
Hyxnonnass moxens siapa ['eiizenbepra —
WBanenko. 3apsan siipa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

Anbda-pacnaz. DNeKTPOHHBIN "
NO3UTPOHHBIA  Oera-pacnan.  ['amma-
U3ITyYCHUE. 3akOH  paJMOAKTHBHOTO

pacriaga

7.3.5

DOHeprus CBA3M HYKJIOHOB B  siIpe.

Snepubie cunbl. Jlepekt macchl siupa

7.3.6

SAnepuble peakuuu. JleneHWe U CHHTE3

sanep

7.3.7

S nepHsrit peaxkTop. TepMmosinepHbIi
cunre3. [IpoGiemMbl ¥  HEPCHEKTHBBI

SIICPHOM  DHEPreTHKHU.  DKOJOTMYECKHE




aCTEKThI IAEPHON SHEPTeTUKHI

7.3.8

DneMeHTapHble  4YacTulbl.  OTKpbITHE
IIO3UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibCoHa, SAEpHBIM peakTop,

aroMHas Oomba

7.3.10

[Ipaktnueckue pabotel. lccnemoBanme
TPEKOB YACTHILL (o TOTOBBIM

dhoTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mgHoro Heba. Co3Be3mus, sSpKue

3BE3/IBI, IJIAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

Conneunass cucreMa. IlmaHeTel 3eMHOI
prHHBI. HHaHeTBI-FI/II‘aHTBI nu ux
CIyTHUKHU, KapJIMKOBBIC IJIaHEThI. Maibie

Tena COTHEYHOH CUCTEMBI

8.3

Comnne, d¢ortochepa u  armocdepa.

CoyiHeuHast aKTUBHOCTD

8.4

Ucrounuk sneprun CoJiHIIA U 3BE3NT

8.5

3BE3bI, WX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTh, Paglyc, TeMIIEparypa,
170'¢ B3aMMOCBSI3b. Huarpamma
«CHEKTPATbHBIA KJAacC — CBETUMOCTBY.
3BE3apI  IVIABHOM  IOCJIENOBATEIILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IS

3Bé3I[ IJIaBHOM noCiaca0BaTCIIBHOCTHU

8.6

#H##Par###BuyTpennee  cTpoeHue  3BE3I.
CoBpeMeHHBIE MIPE/ICTABICHUS 0
MPOUCXOXKACHUN W 3BOJIFOIIUH COJIHLIa )41

3BE3. DTanbl )KU3HU 3BE3]

8.7

Mineunbii  Ilyte — Hama [Manaktuka.
CrnupanbHas CTpykrypa  l'anmaktukwy,

pacmpeneneHue 3BE3N, raza W IBUIM.




Ilonoxxeune wu gaBmkenue CoaHIA B
lanaktuke. Ilmockass wu  cdepuueckas

HOJICUCTEMEBI | alTaKTUKHU

8.8

Tunelr ramakTuk. PaguorajakTWkh U

KBasapbl. YEpHBIE ABIPEI B sAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO6Oma. PasOeranue ramakTHK.
Bospact u pamuyc BceneHHo#, Teopus
Bonbmioro B3peiBa. Moaenb  «ropsuen

Bcenennoin». PenukroBoe usinyuenue

8.10

MacmrabHast ~ cTpykTypa  Bcenennoii.
Meraranaktuka. Hepeménubie mpoOaemMbl

aCTPOHOMUH
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Mpuiaoxenne 1

JleMoBepCHH KOHTPOJIBHBIX paboT

Konrponsnas padora Nel

KOHTPOJIBHAA PABOTA

BAPHAHT N: 1

Al. K MarHuTHOM cTpenKe (CeBepHEIH IIOJNIOC 3aTEMHEH, CM. DH-
CYHOK), KOTOpas MOXXeT MOBOPAYHUBATHCA BOKPYI' BePTUKAL-
HOH OCH, NePHeHAUKYJIAPHOMN ILJIOCKO-

CTH 4YepTerKa, MOAHECJH ITOCTOAHHBIN E- L

MarHuT. HpH 3TOM CTPEJIKa

1) noBepHeTrcsa Ha 180° )

2) nmoBepHeTrcs Ha 90° 110 4acoBOIl CTpeJKe

3) nmoBepHeTcss Ha 90° NPOTHB YACOBOI CTPEIKH
4) ocTaHeTCcda B IPEIKHEM IIOJOKEHUHN

A2, YuacTox mnpoBoanumkKa aaumuoil 10 cm HaxoguTcsa B Mar-
HHATHOM mnojie uHAYKIUer 50 mTa. Cunma sameKTpHYeCcKOro
TOKa, HNPOTEKAaIoImero o NOpoBOABUKY, 5 A. IlporogHUK
PACHIONOMXEH NepPHeHAMKYIAPHO JUHUAM MATHHTHON HH-
ayrauu. Kakyio paboty comepmiaetr cujsa AMnepa npHe mne-
pPeMeIleHHE NPOBOJHHKA Ha 80 ¢M B HampaBJIEHHH CBOEro
necteua?

A3. DIeKTpOH e , BJETEBIIMII B 3a30p MEXAY NOOJIOCAMHU 3JIEK-
TPOMAarHUTa, UMeeT T'OPH3OHTAILHO HAMPABJICHHYIO CKOPOCTh
U, NepHeHAuKYISPHYI0 BEKTOPY MHAYKIUH MATHUTHOI'O IIO-

nsa E(CM. puc.). Kyzna mampaBieHa AeficTByOIIas Ha 3JIeK-
TpoH cuja JlopeHna F?

Ad. TIpoBosoyHasi pamMKa ILIomiangbio S = 2 M? pacmosoxeHa mep-
NeHAMKYJAAPHO JUHUSM BEeKTOpa MAarsuTHON HHAYKIIUM Of-
HOPOJHOrO MarHUTHOrQ IOJs. BesJMYyMHA BeKTOpa MAarHUTHOM
neayknuu paBHa 0,04 Tia. 3a spemsa t = 0,01 ¢ marEuTHOE
IIoJIe PAaBHOMEDHO cHazaeT A0 HyJada. Yemy paBuHa IC uH-
AYKIIMNA, FTeHepupyeMasd IIp¥ 3TOM B paMKe?

AS5. Ha pucyHKe IIOKA3aHO HM3MEHEHME CHJbI TOKAa B KaTyIOIKe
HHAYKTHBHOCTHA OT BPeMeHH.

I, Ad

Imnx

+ —t Ll
01 2 345 6 7¢t.c

Moaynas 9C caMOHHAYKIIAM NPUHHMAET DaBHbIC 3HaAYCHUA
B OpOMEKYTKAX BPEMEHH



Bl1.

B2.

DnexTpoH, obmajatommii 3apagom e = 1,6 -107° K, asu-
XeTcs B OJAHODOAHOM MArHUTHOM IIOJe HMHAyKIOue#d B mo
Kpyroeoit opbute pagmycoM R =6-10" M, 3HaueHue um-
MyJIbCa YacTHIB! paBHO p = 4,8 1072 kr-m/c. Uemy pasa
HHAYKIUA B MarautHOrO mosa?

YacTuua Maccoii m, Hecyllas 3apsij ¢, ABUXKETCA B OIHO-
POAHOM MArHHTHOM II0Jie C MHAYKOUEH B o0 OKPYXHOCTH
paguyca R co ckopocTbio v. YTO NpPOH30HAET C PAgHyCOM OD-
6uTHI, TepHOoAOM OfOpalleHHs M HUMNOYJLCOM YACTHILI IIDH
YBeJIMYeHUN MHAYKIIUA MATHUTHOTO MOJIsA?

K Kampoil mo3uIuu mepsoro croJbma moabepute COOTBETCT-

BYIOLIYIO NO3HIMIO BTOPOI'0 M 3aIHIINTe B _TAGAMIY BbLIOpaH-
Hble TUOMPLI II0J COOTBETCTBYIOUIMMH OYKBAMH.

DONBNYIYECKHUE BEIIMYNHBI X NSMEHEHUA
A) paguyc opbuTh 1) yBenuuurTcs

B) nepuoa obpamenns 2) VMEeHBIINTCA
B) umnyasc yacTHIIBI 3) He uaMeHHUTCA

A b B




C1. Yacrunma 3apsaAoM ¢ M Maccoil m BJeTaeT B o6JjacTh OAHO-
POAHOr0O MArHMTHOIO IOJIA C HHAYKIIWEi B. CkopocTs uac-
TUOLL O HaAIpaBJieHA NMEePNEeHAMKYJISADHO CHJIOBHIM JIMHUAM
noass u rpaHune obGimactu. Ilocine mnpoxoskzaeHusi oGacTu
IOJIA YaCTHIA BHIJIETAET IO YIJIOM O K IePBOHAYaJIBHOMY
HanpaBJEHUIO ABMKeHUA. Ha KakoM paccToaHUHU ¢ OT TOY-
KM BXOJila B IIOJi€ BHLJIIETHT YacCTHUIlA U3 O0JIACTH, «3aHATOM»

nojem?
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KonTponbnas pabota Ne2

KOHTPOJIBHAA PABOTA

BAPHAHT N: 1

Al. B ypaBHeHHH rapMOHHUYECKOT0 KojgebaHnsa ¢ = ¢, cos(wt + @)
BeJIMYHNHA, CTOAINAA IO 3HAKOM KOCHHYCA, HA3LIBACTCH
A2. Ha pucyHKe IpeACTaBleHAa 3aBHCHMOCTL CHJIBI TOKa B Me-

TaJJINYECKOM IITDOBOAJHHKE OT BDEMEHH.
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AMnmnrtypa xone0aHnil Toka paBHa



A3. Kax wusMeHUTCA uacToTa COOCTBEHHBIX

Ad.

AS5.

Bl.

SJICKTPOMArHUTHBIX XoJiefaHH! B KOH-

C/4 C
Type (cM. puc.), ecau Koy K nepeBectu I
M3 TOJIOXKeHHua 1 B moaosxkeHue 27 1 -l—z
1) YMeHbmuTCH B 4 pasa’ K

2) VYBesuuuTca B 4 pasa
3) YMeHbmuTCA B 2 pasa
4) YBeanunurca B 2 pasa

ITo yuacTKy memmu ¢ comporuBileHueM R TeuéT nepeMeHHBIH
TOK, MEHAIOINUHACA 10 rapMOHHYECKOMY 3aKOHY. B HekoTO-
PBII MOMEHT BpeMeHH AeHCTBYIOIEee 3HAUCHHE HAIIPAKeHHS
Ha 3TOM Yy4YacTKe YBeJIMYMJIN B 2 pasa, a CONPOTHRBJIIEHUE
yuacTka yMeHeIIUJIU B 4 pasa. IIpu 5T70M MOIIHOCTE TOKA

KIII rpanchopmaropa 90 % . HanmpsiskeHue Ha KOHIIaX mep-
BuuHOM oOmoTku 220 B, Ha koHmax BTopumunoi 22 B. Cuna
TOKa BO BTOopuuHOM o6MoTKe 9 A. Kakopa cuia Toka B nep-
BUYHOI 00MOTKe TpaucdopmaTopa?

B Tabinnue mokaszaHo, KaK M3MEHAJCA 3apAj KOHAEHCATODPA B
KoJebaTebHOM KOHTYpE C TeueHHeM BDPEeMeHH.

£,10°c |0 2 (4| 6 | 8| 10 [12| 14 |16] 18

q, 10°Kn/0(2,13] 3 [2,13| 0 [-2,13|-3[-2,13[ 0 2,13

B2.

Borunciaute MHAYKTHUBHOCTb KAaTYIIKHM, €CJIM €MKOCTb KOH-
neHcatopa B KoHType paBHa 100 n®. OrBer BHIpasuTe B
MUJIJIUTEHPH U OKPYTJINTE [0 HeNhIX.

KosebaTenbHEIE KOHTYD DafuollepefaTUHKa COAEePKUT KOH-
JeHcatop €MKoCcThio 0,1 H® M KaTyIIKy HHIYKTHBHOCTBIO
1 mxI'n. Ha kaxoii anamue BosHBEI paboTaeT paguomepenar-
yuK? CKOpOCTh DACIPOCTPAHEHMS 3JIEKTPOMATHUTHEIX BOJH
¢ = 3-10° m/c. OTBer OKpyTIANTE KO IENbIX.



C1. B npouecce KoneGaHWi B MiealbHOM KoJiebaTeJILHOM KOHTY-
pe B MOMEHT BpeMeHH t 3apsaj KoHaeHcaropa ¢ = 4-107° Ka,
a cmjaa 3JIeKTPHUYECKOro TOKa B KaTyliKe paBHa [ = 3 MA.
IMepuoa koxnebauumit T = 6,28 -107° ¢. Haiigure aMOIuTyxy
KosebaHMit 3apAna.

Kontposnbhas pabora Ne3

KOHTPOJIBHAA PABOTA

BAPHAHT N 1

Al. JIyu cBera majaeT HA NOJOCKOEe 3epPKaJIO. YTOJ OTPANKEHHA
paBeH 24°. Yroa Mexay nagamiuM JIYUOM U 3ePKaJIOM

A2, NzobpakeHeM MCTOYHHKA cBeTa S B 3epkane M (cM. puc.)
ABJAETCH TOYKA

1)1 3)3

2) 2 4) 4
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A3. Kakum Oyzer usobpaskeHue nmpeaMera B cobuparollell JuH3e,
ecJM NpeAMET HAXOAUTCA MeXKAY (POKYCOM M ONTHYECKHUM
IIEHTPOM JIMH3BI?




A4, Kaxoe onTuyeckoe siBeHNe 0O0bACHAET PALYKHYIO OKPacKy
MEBLIBHBIX Iy3bIpei?

1) qucnepcus 3) Nurepdepenuusa
2) Iudparunsa 4) Tonapusamnus

A5

Ina omnpenejieHUs LJHHBI CBEeTOBOM BOJIHBI HMCIIOJIb30BaJH AU(DpaK-
OUOHHYI0 pemiéTKy ¢ mepuoaom 0,01 mm. Ha skpaHe mepBhiii Max-
CUMYM NOJYy4YMJIHM Ha paccrosaHum 11,9 cM or meHTpanbHOro. JKpaH
OTCTOUT OT peméTKHM Ha 2 M. Yemy paBHa AiauHa BoaHbI? CuuraiiTe
sina ~ tga.

B1l. K moToJIKy KOMHATHI BEICOTOH 4 M IPHKPEIJIEHO CBETAIIEECH
NMaHHO — JIaMINla B BuUJe Kpyra guamerpoMm 2 M. Ha Bricore
2 M OT moJa mapaJlieJIbHO eMy PACIOJIOMKEH KPYIJklfi Hempo-
spauHblil AucK AuameTpoM 2 M. IleHTp maHHO M LIEHTP AUCKA
JexxaT Ha OAHOM BepTuKaNdu. KakoBa IIOIAAL MOJYTEHM HA
nony?

B2. PaccrosgHue OoT ImpeaMera A0 3KpaHa, IAe IOJY4YaeTCA 4YeT-
Koe m3obparkeHmne mpegmera, 4 m. M3obpaxenus B 3 pasa
Gonsuie camoro mpeamera. HaiiguTe QOKycHOe paccTOAHUE
JIMH3HL.

C1. CosHnle cocTaBJsdeT ¢ 'OPU30OHTOM yroJ, cuHyc Kotoporo 0,6.
Ilect BeIcOTOH 170 cM BGHT B KHO BofoéMa TiybuHoi 80 cm.
HalinuTe nauMHY TeHHM Ha JHEe BOJOEMa, ecJid MOKasaTesb
peJIOMJIEHNs BOABI paBeH 4/3.



KoHTponbHan pabota Ne4
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KOHTPOJIBHAA PABOTA

BAPHAHT N 1

Bremrenit poroaddexT — aTo siBNEeHUE

1) nouepueENa GoTOIMYIbCUH TIOH AEHCTBHEM CBeTa

2) BBLTETA 3JEKTPOHOB C NMOBEPXHOCTH BEIECTBA HOX AEHCT-
BHEM CBeTa '

3) cBeueHHA HEKOTOPHIX BeIeCTB B TEMHOTE

4) BanydeHUA HATPETOro TBEPAOro Tejaa

Kaxoii 3apsj uMeeT cBeT ¢ uacToToi 4,5 - 10" I'y?
1)0 Kn 3)3,2- 10 Kn
2)1,6-107"° Ka 4) 4,5-10" Kx

WNanyuenne nazepa — 3T0

1) TensoBoE H3IyYeHHe

2) BBRIHYKJI€HHOE UIJIyUeHHne

3) cnoHTaEHOE (CaMONPOM3BOJIBHOE) H3TydeHUe
4) JIOMUHECIEHIUA

Msoron xcenoHa '}2Xe mocje CHOHTAHHOTO O-pacmaja Ipe-
‘BpPaTHJICA B H30TOI
108 112
1) ", Te 3) 5:Cs
110 . 113
2) 'oSn 4) " Xe

Kakas 3 cTpoueK TabJHMILI MPABMJILHO OTPAMaeT CTPYKTY-
py faapa ,Ca? '

P — YNCJO0 NIPOTOHOB n — YHUCJIO HEATPOHOB
1) 48 68
2) 48 . 20
3) 20 48
4) 20 28




B1.

B2.

C1.

CroJbKO KBaHTOB cofepskurca B 1 'k usayueHus ¢ JIMHOHN
BOJIHHL 0,5 MKM?

fAnpo aToma mperepmeBaeT CHOHTAHHBIM a-pacnaj. Kak wus-
MEHSIOTCS IepeyrucIeHHBIe HIM)Ke XapaKTePUCTUKH aTOMHOIrO
AApa IpH TakoM pacmape?

K xapoii mosumuu mepBoro croJidna noxbepure COOTBETCT-

BYIOILIYIO MO3UI[AIO BTOPOIrO ¥ 3anuIIuTe B TAGaMUy BRIGpaH-
HBI€ TNDPHI TOJ COOTBETCTBYIOIMMY GYKBaMU.

BEJIMYHHBI XAPAKTEP UBMEHEHUSA
A) macca agpa 1) He u3MeHsAETCA
B) sapaa aapa 2) yBenuyuBaeTca
B) uuciio IPOTOHOB B AApE 3) ymeHbIIaeTca
A B B

Ilpun xakoil TemmepaType rasa CpeJHAs JSHEPTUsA TEIJIOBOT'O
OBH)KEHUSA aTOMOB OJHOATOMHOrO rasa OyJeT paBHA 9HEpPruu
9JIEKTPOHOB, BLIGMBAEMBIX W3 METAJIMYECKOH MIACTHHKH C
paboToii BeIXona A, = 2 3B npu 00JyYeHHUHM MOHOXPOMAaTH-
YeCKMM CBeTOM ¢ JuuHOM BoJHEI 300 HM? VYurure:
15B=1,6-10"° Ix.
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