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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 3J€KTUBHOTO Kypca pa3paboTaHa Ha OCHOBE MOJIOKEHUH M TpeOoBaHMM K
pe3yJibTaTaM OCBOCHHSI OCHOBHOH 00pa30BaTEeNIbHOW MPOrpaMMbl, mpenacTaBieHHBIX B PI'OC
COO, a Takxke c yuérom (PenepanbHO pabodeil mporpaMmbl BOCHUTAHUS M KOHIEHIIAN
npenojiaBaHus yueOHoro npeaMera «Pusnka» B 00pa30BaTeNbHBIX OpraHu3ausx Poccuiickon
®Denepaliny, pean3yonuX OCHOBHBIE 00pa30BaTeIbHbIE POTPAMMBI.

Conepxanue TpOrpaMMbl  HAaNpaBlIeHO Ha (OPMHPOBAHHUE ECTECTBEHHO-HAYYHOMN
KapTUHBI Mupa oOyuaromuxcst 10—11 kimaccos npu o0ydyeHnn ux Gpusnke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATENIbHOCTHOrO moxaxoxa. IIporpamma 1o ¢u3MKe COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYEHHs, a TAK)KE YUYUTHIBAET HEOOXOAMMOCTb pEaJH3allMd MEXIIPEIMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAyYHbIMU YyueOHBIMU IpeaMeTramu. B Hell ompenpenstorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHEr0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o (puszmKe BKIIOYAET:

® [UIAaHUPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca QU3UKHU HAa 6a30BOM YpOBHE, B TOM YHUCIIE

IIpEIMETHBIE PE3YJIbTATHI;

e cozaepxanue yueOHoro npeamera «Dusnkay mo rojaM oOyueHusl.

®u3rkKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIbI, BEICTyMAas B KayecTBe y4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIJ B CUCTEMY 3HaHUI 00 OKpyXKarolleM MHpE.
[konpHBIH Kypc GU3HKM — CHCTEMOOOpA3YIOIIUN [ €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3ydaeMbIX
XumHen, ouonorue, ¢usmdeckoir reorpadueit u acrpoHomueit. Mcnonp3oBaHue W aKTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U JIpyrux. M3yuenue Gpu3mku BHOCUT OCHOBHOI BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
PUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEeI0BaHUI.

B ocHOBY Kypca ¢u3uku Ui ypOBHS CpeHEro o01ero o0pa3oBaHus MOJOKEH PsII UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEl KypC SIBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisercs (GOpMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzanusi IpeAnosiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHuuata GU3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs MpoOJIeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Ctep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiero odpazoBaHUs
ABIISIOTCS  (u3Mueckue Teopuu ((hopMHUpOBaHHE NPEICTABICHUNH O CTPYKType MOCTPOCHHUS
buznueckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB M MPHUHILUIOB B COBPEMEHHBIX
IPEJICTaBICHUSIX O NPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHM, JUIsl ONHUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IPOLIECCOB).



CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pean3yeTcs MPEexXIe BCETo 3a CUéT
OpraHu3aly 3KCIEPUMEHTAIBHONW JesATeIbHOCTH o0ydaromuxcs. [l 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme Mo (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUYECHHUYECKUX NPAKTUUYECKUX paboT. BrlaeneHune B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJSL M OLEHKH, OCYLIECTBISETCS YYaCTHHUKaMHM 00pa3oBaTeIbHOIo
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUA U OCHAIIeHUs KabuneTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsi OBJIAZICHUE OOYYAIOIIMMUCSH YMEHHUSMHU IPOBOJAUTh KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIUYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
IPEJIOKEHHBIX THIIOTE3.

Bonbmoe BHUMaHuE yenseTcsl peleHHI0 pacu€THBIX U KadyecTBEHHBIX 3a1ad. Ilpu aTom
JUI pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCA 3a/1a4M C SIBHO 3a/laHHON (PU3MUECKON MOJENbIO,
MO3BOJISIOIINE TPUMEHSTh HM3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 pa3HbIX pa3zenoB. [ KayecTBEHHBIX 3ajjad IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH U MPOIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbiOOpa (u3MuecKod MOAEIM A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMU LIENIIMU U3Y4Y€HUs GUMKU B 00IIeM 00pa30BaHUU SBISIFOTCS:

e (dopMupoBaHHEe HHTEpPeca M CTPEMJICHUS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO

HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE IMPEJCTABICHUA O HAy4YHOM METOAE MO3HaHUs U (OPMHUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa U3y4eHUs] OCHOB CTPOEHUS
MaTepuy U pyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE yMEHUI OOBACHATH SBICHHS C UCIIOIb30BaHUEM (DU3MYECKUX 3HAHHUNA U
HAYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POJIM (PU3MKH JUISL pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

JocTmwkeHne 3TUX menel oOecreunBaeTcsl pelieHHeM CIEAYIOMMX 3a7ad B Tpolecce

U3ydeHHs Kypca GU3MKU Ha YpPOBHE CpeHEro o011ero o0pa3oBaHus:

e puoOpeTeHrne CUCTEMBl 3HaHUI 00 00IMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHSIX, BKIIFOUAsT MEXaHUKY, MOJIEKYJSIPHYIO (PH3HKY, JIEKTPOJANHAMHKY, KBAHTOBYIO
(GU3UKY U 2JIEMEHTHI aCTPOPU3UKY;

e (dopMupoBaHHE YMEHHH TPUMEHATH TEOPETHYECKHE 3HAHHUA IS OOBSICHEHUS
Gu3NUeCKUX SIBICHUH B TPHPOJE M JUISI TPHHATHS TPAKTUYECKAX pEIICHUH B
MOBCEHEBHOM KU3HU;

® OCBOGHHE CIIOCOOOB pEMICHUS pa3IMYHBIX 337ad C SBHO 3aJaHHOH (PU3UYECKOH
MOJIENIBIO, 3aJad, TMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE cO3JaHue (u3nyeckon
MOJIEITN, aIEKBATHON YCIIOBHSM 3a]1a4H;

® [IOHMMaHHE (PU3MUECKUX OCHOB M MPUHIUIIOB JCUCTBUS TEXHHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

® OBJIQJICHWE METOJAMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUS M TIPOBEACHUS (PU3MUECKIX
OKCIEPUMEHTOB, aHaIMW3a W  WHTEpIpeTalud  WHPOPMALWHU,  ONPEACICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO pe3yibTara;

® CO3/IaHUE YCIIOBHH /ISl Pa3BUTHsI YMEHUH MPOEKTHO-MUCCIIEAOBATEIHCKOM, TBOPUECKON
NeSITETTHHOCTH.

Ha usydenue snexkTUBHOTO Kypca oTBoauTcs 34 yaca, | yac B Hezeno.

COJAEP/KAHUE OBYYEHUA

Pa3nes 1. DinekTpoamHamuka



Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKUUA

IlocTostHHBIE MarHuThl. B3auMomelcTBUE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IoJe.
Bekrop marauTHOM MHAYKUMU. [IpUHIMI Cyneprio3uiy MarHUTHBIX MTOJIEH. JINHUKM MarHUTHOU
nHAyKIuK. KapTiHa TuHUM MarHUTHOM MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUH MarHUTHOTO IOJIS
JUIMHHOTO HIPSIMOIO NPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKU C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre MpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHKEHHE 3apsiKEHHOW 4YacTUIlbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEeKTOpa MarHUTHOM HMHIYKLHH.
DNEeKTPOABMKYLIAs CHJIa MHAYKLIUU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe siiekTpudeckoe moJie. OJIEKTPOABMIKYIAs CWIA HMHIAYKIMM B IPOBOJHUKE,
JBHKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTHBHOCTS. SIBIEHME CAMOMHYKIIMHU. DJIEKTPOABUIKYILAS CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O IOJISl KaTYIIKH C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

Pa3nes 2. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KosebaHus. [apmoHMueckue
koneOanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Kone6arenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HACATHHOM
Koie0aTeJIbHOM KOHType. AHAJOTUsl MEXIy MEXaHWYECKUMH U  DJIEKTPOMAarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxaromux KojeOaHUsAX. BbIHYyXIeHHBIE MeXaHUYECKUE KOJIeOaHuUs.
Pe3onanc. BeiHyX/1eHHBIE 3I€KTPOMarHUTHbIE KOJIeOaHus.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIMH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoactBo, mepeaaya W NOTpeOICHUE SIEKTPUUYECKON IHEPrHH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AneKkTpodHepruu. KynbTypa wucnoiab3oBaHUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuueckne BOJIHBI, yclI0BUs pacnpocTtpanenus. Ilepnoa. CkopocTs pacnpocTpaHeHUs
u januHa BosHbL. [lomepeunble u mponosbHble BOJHBL. MWHTepdepenuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3aummHas
opueHranus BekTopoB E, B, V B anexrpomarHuTHONW BOjHE. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)X€HHe, IpeJoMIIeHue, Moispu3zanus, Audpakuus, uHTtepepeHuus. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI pagUOCBS3U U TeACBUACHUA. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpeibl.



Tema 3. Onmuxa

I'eomerpuyeckas onrtuka. lIpsmonnHeliHOe pacipocTpaHEeHUEe CBETa B OAHOPOJHOMU Cpee.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHsl cBeTa. [locTpoeHue H300pakeHUH B IJIOCKOM
3epKaie.

[Ipemomnenne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbll yros IMOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucniepcus ceera. CiioxkHBIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasi CHJIa TOHKOM JMUH3BL. [locTpoeHne n3o0pakeHuil B COOMPAIOIUX U PacCEUBAIOIINX
auH3ax. PopMyIia TOHKON JIMH3bI. Y BEIMUYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUUECKOM ONTHUKH.

Bonnosas ontuka. Wurepdepenuus cBera. KorepeHTHble HUCTOYHUKHU. Y CIIOBUS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B WHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [Judpaxuuonnas pemérka. YcioBue HAOMIOACHHUS TIIABHBIX
MaKCHUMYMOB TIPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEIIETKY.

ITonsipuszanus ceera.

Pa3znen 3. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH

['paHuLbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWUKHU. IlocTynaTel crnenuanbHOW Teopuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOAYJS CKOPOCTH CBE€Ta B BakKyyMe, IPHUHIIMII
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCHTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JIUTHHBI.

DHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SHEPTUEN U UMITYJICOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPTUs MOKOSL.

Pa3nen 4. KBantoBas puzuka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®oronsl. ®opmyna I[lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOU. DHEPTUS U UMIYIIHC
dboToHa.

OtkpeiTie u wuccinenoBanue @oroddpdexra. Onbitel A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmTeitHa 1 porosddexra. «KpacHas rpanuna» porosddexra.

JlaBnenue cera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
mojenb atoMa. Iloctynarel bopa. U3nyuenue u nornomenue ¢GoTOHOB NpU MEPEXOe aToMa ¢
OIHOTO YpPOBHS H3HEpruM Ha Jpyrod. Buasl crekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpPOAA.

BonnoBssle cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyalu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

Tema 3. Amomnoe s0po

OKCHEepUMEHThI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTh CTpOEHHS  s1pa. OTtkpbITHE
paaguoaktuBHOCTH. OmbITH Pe3epdopaa mo onpeneneHno coctaBa pauoaKTUBHOTO H3TYUCHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BiusHue pagnoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.

OtkpeiTHe TIpoTOHAa W HedTpona. Hykmonnas mopens siapa ['eitzenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uucio siapa. M30Tornsbl.



Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-uznmydeHue. 3aKoH
pazvoaKTUBHOIO pacnaja.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepuble peakuuu. [lenenue u cUHTE3 SAED.

Snepupiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOieMbl W MEpPCHEKTHBBI  SACPHOU
HHEPreTUKHU. DKOJIOTUUYECKUE ACTIEKTHI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HaOJIIOIEHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHUII.

dyHaaMeHTalbHbIe B3auMoIeiCTBUSA. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI QJIEKTUBHOI'O
KYPCA
OcBoeHHe H3JEKTUBHOIO Kypca JOJDKHO OOECHedYUTh JIOCTHIKEHUE  CIIEAYIOIIHUX
JMYHOCTHBIX, METAIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yabTaThl OCBOCHHUSA y4eOHOro mpeamera «Du3nka» AOHKHBI OTPaXkaTb
TOTOBHOCTh M CIOCOOHOCTH OOYy4aroUIuXcs PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
NO3WIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIEHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
pacuIipeHre KU3HEHHOTO OIbITa U OMbITA JAEITEILHOCTH B IPOILIECCE peaTu3alii OCHOBHBIX
HAIpPaBICHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYdYaIOMIETrocss Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I1IeCTBa;

NPUHATHE TPAAULMOHHBIX OOIIEYe]IOBEUECKUX T'YMAHMCTHYECKUX U JEMOKPaTUYECKHX
IIEHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIFHOCTh B HMHTEpECax TI'Pa)KIaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUN B 00pa30oBaTeIbHON OpraHU3aluu;

yYMEHHUE B3aUMOJICHICTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIUSMU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHHTaPHOH U BOJIOHTEPCKOH JIeTETHHOCTH,

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKOW UIEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHIKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEACHHUS;

CIOCOOHOCTH OIICHWBATh CHTYAlMI0 M MPHHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMEBI M IIEHHOCTH, B TOM YHCIIE B IEITEILHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOEe OTHOIIIEHHE K MHPY, BKIIIOUYAsl ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpEC K pA3IUYHBIM cdepaM NpoPecCHOHATBHON JeSTENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;



TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJIBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICMCTBHM B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHMS
L[eJIeN YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

paclIupeHre OIbITa JIEATEIbHOCTH HKOJIOTMYECKON HamnpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA (HU3UUECKOI HAYKU;

OCO3HaHHE IIEHHOCTU HAyYHOU J1eATeIbHOCTH, TOTOBHOCTh B MPOIECCe U3YUCHHS (PU3UKU
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO JEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITEIILHO (POPMYJITMPOBaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33]1aBaTh IMapaMeTPhbl U KPUTEPUHU UX TOCTHIKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabaThIBaTh MJIAH PEIICHUS MTPOOJIEMBI C YIETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIHHOCTH, OLEHUBATH COOTBETCTBUE PE3YNbTATOB IIENISAM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PaOOTy B YCIOBHUSX pPEAIBHOT0, BUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHATHSIMH W METOAaMu (DU3UYecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTHhHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(GU3UYECKOTO COMIep KaHusl, TPUMEHEHHUIO PA3IMIHBIX METO/I0B IMO3HAHWS;

BIIAJICTh BHUJIAMH JCSATEIHHOCTH IO TIOJYYCHHIO HOBOTO 3HAHWsI, €r0 WHTEPIPETaIlUH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JMYHBIX YUEOHBIX CHUTYallMsX, B TOM YHCIE MPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUTIOTE3y €€ peIIeHUs, HaXOJAUTh apTyMEHTHhI ISl JOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7aud pe3yiabTaThl, KPUTHUYECKU
OIICHUBATH X JOCTOBEPHOCThH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/71aud B OOpa30BaTEIBHOM JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3YyYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PHU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATEILHOCTH;



YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIC UJIEU, IIPEAIaraTh OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a49H, TONYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

PatGora ¢ undopmanmeii:

BJIQ/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJEP>KaHUSI U3 HCTOUHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMATHU3alUI0 U
WHTEPIIPETANNIO HHPOPMAIINK Pa3IMYHBIX BUAOB U (hOPM IMIPEIICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTHh MH(OPMALIHH;

UCIOJIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIIOJICHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECypCcOCOepeKeHHsI, TPABOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

co3/aBaTh TEKCThl (DU3NYECKOTO COACpkaHHUS B pa3luYHbIX Qopmarax ¢ Yy4ETOM
Ha3HaYeHWs WHOOpPMAMM © TEJICBOM AyAWTOPHH, BBIOUpAs ONTHMAIBHYIO  (OpMYy
MIPEACTABJICHUS U BU3YATU3AIINH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOM JESTEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAI[MH M CMATYaTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI,

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEN KaXKJ0ro WIeHa KOJUIEKTHBA;

NPUHUMATh LEJIM COBMECTHOM JESITENbHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA IO €€ INOCTUIKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENENATh POJM C YyU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA M KaKJIOTO yJYaCTHHKA KOMaH/bl B OOIINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh WJEU C MO3UIUU HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETUUYECKOE TIOBEACHUE B PA3JIMYHBIX CHTYaIUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIHATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESITEIBHOCTh B 00JacTu (pu3uku u
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYIHUPOBATh COOCTBEHHEBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHSI TIPAKTHYECKOM pPabOTBI ¢ Y4ETOM MMEIONMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuMpsaTh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHHuE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIUKA B 00NACTH (PU3UKH,
MTOCTOSTHHO TTOBBIIIATh CBOW 00pa30BaTeIbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LENAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH CeOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIMOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEIJIEKT, MPEANoaraonuil ChopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLMOHAIBHOE COCTOSIHHE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJanTHPOBAThCS K HMOLMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAOLIECH CTPEMJICHHE K JOCTHMKEHHUIO LEJH MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE APYTHUX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUH OOIICHUS, CTOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKNBAHUIO,

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJBMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

IMPEAMETHBIE PE3YJIBTATHBI

K oOKOHYaHHIO »3JIEKTHMBHOIO Kypca IpEeIMETHbIE pe3yJbTaThl JOJKHBI OTpaXkaThb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJIOTHMM, B NMPAKTUYECKOU
JEeSTEIbHOCTH JIFOJIeH, IET0CTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

VUUTBHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (U3HUECKUX MOJAENe: TOYeUHBIN
ANEKTPUYECKUN 3apsij, Jyd CBETa, TOYEYHbIH MCTOYHUK CBETA, SAEpHAas MOJEIb aroMma,
HYKJIOHHAsI MOJIEJIb @aTOMHOTI'0O SI/Jpa MIPH pelIeHun GU3NIECKUX 3a/1ay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (DU3MKU: DJIEKTpUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MAarHUTHOE JEUCTBUS TOKa, B3aUMOJACHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAS
WHAYKIMS, JAEWCTBUE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apdn,
AIIEKTPOMAarHUTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHHE CBETa, OTPaKEeHUE,
npejomieHue, uHTepdepeHius, Iudpakuus U TOJSIpU3alUs CBeTa, JAUCHEpPCUs CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOSHUKHOBEHUE TUHEHUATOrO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAs! U HICKYCCTBEHHAs PalnOaKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCTIONB3Yys (U3UYECKHUE BEIUYMHBL: DIEKTPUYECKHH 3apsi, cuja TOKa, DJIEKTPUYECKOoe
HaNPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABIKYIIAs CUIIA,
paboTa TokKa, MHAYKLUHS MarHUTHOrO mojs, cuwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb



KaTYIIKH, SHEPTUSl 3JIEKTPUUYECKOTO0 M MAarHWTHOTO MOJIEH, MEepUoJa W 4YacToTa KoyieOaHuM B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjIa TOKa B MPOLIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoyieOaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKash CWJIa JIMH3bIL, MPH OMUCAHUU IPABHILHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIBb3YEMbIX BEIWYHH, HUX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C APYTUMU BETUYUHAMU;

ONHKCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBIICHUS W IPOLECCHI, HCIONb3Yys (U3UUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyasC (OTOHA, MEpPHOJ] TOoJypacmaja, SHEPrus CBSI3M AaTOMHBIX SJ€p, NPU ONHUCAHUU
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONb3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIJIbI, CBSI3BIBAIOLINE TAHHYIO (DM3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYEHUE (PH3UUECKON BEIIMYHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUSA, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
OpUHUMIBL: 3aKk0oH OMa, 3aKOHBlI IMOCJIENOBATEIBHOIO M MNApaJUIEIbHOTO COEIUHEHUS
IIPOBOJHUKOB, 3akOH JDKoyms—JIeHnma, 3akOH  JJIEKTPOMAarHUTHOM  MHIAYKLUWH, 3aKOH
IPSIMOJIMHEMHOTO pacHpOCTPAaHEHUsI CBETA, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHe OWHITeHa I ¢GoTtoddderra, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAHEHHUs DIIEKTPUUECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH pPaJMOAaKTUBHOIO pacmnajaa, HpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

ONpeNeNATh HAMPABICHUE BEKTOPA MHAYKIMUM MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl JlopeHna;

CTPOWTH M OIHCHIBATh N300paKeHHE, CO3/IaBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAaHHIO (DU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCMOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (QOpMYJIHpOBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILECTBIIAATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3MUECKUX BEIMYHMH, NPH ITOM
BBIOMpPATh ONTHUMAJbHBIM CIOCOO M3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN H3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh PE3ylbTaThl MOITYYEHHOW 3aBUCHUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIEJIOBAHUS,

coOnrofarh mpaBuiaa O€30MacHOr0 TpyAa IMPU MNPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIENOBAaTEIbCKOW M MPOEKTHOH JEATENIbHOCTU C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOW MOJENbI0, HCIOJIb3YS
buznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/la4d BbIOUpATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYUHBI U (OPMYINbI, HEOOXOIMMbIE JUIsl €€ pelIeHHs,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJYYEHHOTO 3HaUeHHsI (PU3UYECKON BEIMUHHBI,

pemaTh KayecTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKU HEMPOTHUBOPEUUBYIO LEMOUKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCMOJIBb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ady COBpPEMEHHbIE HH(OpPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM U IPEJCTaBICHHUS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJIydaeMyro HH(OpMaINIO;



OOBACHATH NPUHINIIBI ICHCTBUS MAIINH, TPHOOPOB U TEXHUYECKHUX YCTPOMCTB, pa3indaTh
YCJI0BUSA UX 0€301aCHOT0 UCIIOIL30BAHUA B HOBCGI[HGBHOﬁ KHU3HU,

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHUE MIPOIIECCOB OKPY)KAIOIIECI0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

UCTIONIb30BAaTh TEOPETHYECKHE 3HAHUS MO (HU3MKE B TOBCEAHEBHOW JKU3HHM IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXPaHEHUsI 3J0POBbS U COOIOIEHHSI HOPM IKOJIOTUUECKOTO TIOBEICHHS B OKPYKaIOIIeH cpefe;

paboTaTh B TPYIIE C BHIIOJIHEHHEM PA3IMYHBIX COLMAIBHBIX POJIEeH, ITIAHUPOBATh PaboTy
TPYNIbl, PpAalMOHANBHO PACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh JICSTENBHOCTh B
HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATHL BKJIAJ KaXJ0ro M3 YYAaCTHHUKOB I'PYIIIBLI B
pELIEHUE PacCMaTPUBAEMOIl TPOOIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

1. OCHOBBI JJICKTPOAMHAMHKH S 4
MarsuTtHO€ 110J1€ TOCTOSHHOI'O 3JIEKTPUYECKOT0 TOKA. J[elicTBME MAarHUTHOIO OJIS Ha
IIPOBOAHMK C TOKOM. Cuita Ammnepa. JlelicTBue MarHUTHOTO 1OJIsl HA  JBMOKYIIMECS 3apsKEHHbIE
yactuubl. Cuna Jlopenua. SIBieHue 31eKTpoMarHuTHON MHIYKIMY. MarHuTHBIN OTOK.
[TpaBuito Jlenna. DieKTpoMarHuTHOE 1oJie. B3anMOoCBs3b 3J1EKTPUUECKOTO U MArHUTHOTIO
HOJIEH.
Il. Kose6anusi u BostHbl. 10 4
CB0OOIHBIE 1 BBIHYX/ICHHbIE KoJieOaHus. MaTemaTuueckuil MasiTHUK. [ 'apMoHnyeckue
KosiebaHus. BeinyxkaeHHble kosnebanus. CBOOOHbIE U BBIHYK/ICHHbIE 3JIEKTPOMAarHUTHbIE
kosiebanus. Pesonanc. KonebarenbHblil KOHTYp. [lepeMeHHBII IIeKTPUYECKHHA TOK.
['eHepupoBaHuE 2IEKTPUUECKON SJHEPTHUH.
BonnoBble siBinenns. Buabl BoIH. DI€KTpOMarHUTHBIE BOJIHBI.
I1l. OnTuka. 10 4y
Boxnnossle cBoiicTBa cBeTa. CKOPOCTh CBETA. 3aKOHBI paCIIPOCTPAaHEHUs CBETa. 3aKOHbI
OTpakeHMs U IpesomiieHus ceeta. [lonnoe orpakenue. JInnza. @opmysa TOHKOH JIMH3HI.
[Toctpoenue nzobpaxenuii B muH3e. OnTuyeckrue npudopsl.
Hucnepcus csera. UHTepdeperuys u audpakius MeXaHH4eCKUX BOJIH U CBETA.
Hudpaxknuonnas pewmetka. [lonspusanus csera. [loctynarsl Teopun OTHOCUTENBHOCTH U
OCHOBHBIE CJIE/ICTBHS, BBITEKAIOUINE U3 HUX. [[puHIMI COOTBETCTBUS.
Pa3znuunble BUIBI AIEKTPOMArHUTHBIX U3IYYEHUH U UX MPAKTUYECKOE TPUMEHEHHUE.
IV. KBanToBas ¢pusznka. 94
®oroaddext u ero 3akonsl. [ unoresa [Inanka o kBantax. ®ortonsl. ['unoresa ae bpoitng o
BOJIHOBBIX CBOMCTBax yactull. KopmyckynsipHO-BoiHOBOH nyanu3M. COOTHOIIEHHE
HeomnpeaeneHHocTel [elizenbepra.
ITnanerapnast moaens aroMa. KBantoBble octynarsl bopa. Jlazepsi.
3aKOH paJMOaKTHUBHOIO paclaja u ero cTaTucTuuecknid xapakrep. M3oromnel. [leproxg
nostypacnazaa. Moaenu cTpoeHust aTOMHOT0 siipa. SnepHsle cuiibl. SnepHslii peakTop. SAnepHas
SHEpreTrka. BinusHue noHN3Mpyromen paguanny Ha )KUBbIE OpraHu3MBbl. J{03a u3mydeHus.
Jo3umerpsl.

YYEBHO-TEMATUYECKHUH ILTAH

Nem.m. Tema Koa-Bo

yacoB



OCHOBBI J1EKTPOAMHAMHUKH 5
KoJse0aHus 1 BOJHBI 10
Onruka 10

KBanroBas ¢pusuka 9
HToro 34 yaca

TeMaTnuyeckoe MJIAHNPOBaAHHUE Y4eOHOI0 MaTepHUaia

Nerr.m.

Jara

Tema 3aussTus

MarnutHoe nojue. BeKTop MarHUTHOM MHIYKUUHA. MarautHoe
110JI€ IPOBOIHMKA TOKOM. KapTuHa iMHuI HHAYKIUN
MAarHUTHOTO ITOJIS JJIMHHOTO IPSIMOTO IIPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IPOBOJIHUKA, KATYIIKH C TOKOM.

Cunia Amniepa, ee Mmoaysib U Hanpasiienne. Cua Jlopenua, ee
MOJYJIb U HampaBlieHue. [[BuxkeHue 3apsyKeHHON YacTUIIbI B
OJIHOPOJHOM MarHuTHOM mosie. Pabora cuiiel Jlopenna.
Pemenue 3anay Ha temy «Cuna Amnepa. Cuiia JlopeHua»

SIBnenue aeKTpOMarHuTHOM MHAYKIUU. I11oToK BekTopa
MarHMTHON MHIYKUUHU. DIIEKTPOABMIKYILAS CHJIA HHAYKIIHH.
[IpaBuiio JleHna.

3aKOH 3JEKTPOMAarHUTHOM UHIYKIUHU. DJIEKTPOMAarHUTHOE
1osie. B3auMOoCBs3b 2IEKTPUYECKOTO U MArHUTHOTO I1OJICH.

Pemenue 3a1a4 no Teme «3aKOH NEKTPOMArHUTHOM MHIYKIIH

CBO6OI[HLIG " BBIHYKICHHBIC KoJieOaHus. MareMaTH4eCKHit
MasiTHHK. HI/IHaMI/IKa K0J1€0aTeJIbHOTO JABWXCHUA. Pemenne
3aaa4 110 TCMC «MexaHn4yecKkue KoJIeOaHMs».

I'apmonnueckue konebanus. Ilepuon, yacrora, amMmmnTyna u
¢a3za xonebanuii. IlpeBpaieHns sHEPrUn NpU rapMOHUYECKUX
KoseOaHusx. BelHyKIeHHbIE KOJleOaHusl.

Pemienue 3ama4d Ha TCMY: ((FapMOHI/IquKI/Ie KOJICOaHUS».

Konebarenbublit KOHTYp. CBOOOIHBIE U BHIHYX/I€HHbBIE
aJIeKTpoMarHuTHele kojebanus. Popmyna Tomcona. 3akoH
COXPAHEHHUs SHEPTUU B MJI€ATbHOM K0JIE0aTEIbHOM KOHTYPE.

10

Pemienue 3a1a4 Ha TeMy «KonebaTenbHbIi KOHTYD.

11

IlepemenHbIl 3nekTpruecKkuil TOK. CHHYCOUJaJIbHBIN
IIEpEMEHHBIN TOK. AKTHBHOE conpoTuBiieHne. KoHaeHncaTop n
KaTyILIKa HUHIYKTUBHOCTH B LIETIM IIEPEMEHHOI0 TOKa. Pe3oHaHC
B DJIEKTPUYECKOH 1lenu. [ 'eHepupoBaHue JIEKTPUIECKON
JHEPIUH.

12

Pemrenne 3amad no reme: « IlepeMeHHBIN JJIEKTPHUYECKUI TOKY.

13

MexaHnueckre BOJIHBI, YCIOBUS pacripocTpanenus. [lepuos.
CxopocTh pactipocTpaHeHus U JJinHA BOJIHBL. [lonepeunsie u
MPOJONILHBIE BOMHEIL. 3BYK. CKOpPOCTh 3ByKa. [ pOMKOCTH 3BYKA.
BricoTa Tona. TemOp 3ByKa.

14

Pemenune 3amad mo Teme «MexXaHUYECKHUE BOJIHEIY.

15

SHGKTPOMaFHI/ITHBIe BOJHBI. Y CITOBUS HU3JTy4YCHUA
OJICKTPOMArHUTHBIX BOJIH. Bzaumnas OopucHTad BEKTOPOB E,
B, V B sanexrpoMaruutHoil BostHE. CBOMCTBA




OJICKTPOMArdHMTHBIX BOJIH. CKOpOCTB OJICKTPOMArdHMTHBIX BOJIH.
Pemenue 3ama4d no Teme « BHGKTpOMaFHI/ITHBIe BOJIHBD»

16

I'eomerpuueckas ontuka. BoaHoBble cBoiicTBa cBeTa. CKOPOCTh
cBeTa. 3aKOHBI PACIIPOCTPAHEHHUS CBETA. 3aKOHBI OTPAKCHUS U
npenomiieHus cera. [lonHoe orpakenue. [Ipunuun
COOTBETCTBUS.

17

Pemenue 3aay no teme: «3aKOHbI paCIPOCTPAHEHHUS CBETA.

18

Pemenne 3a4a4 110 TEMC . ((FeOMeTpI/ILIeCKaH OIITHKAa».

19

JIunza. IlocTpoeHne n300paxxeHnii B JINH3E.

20

®opmysa TOHKOH JIMH3BL. Y BeIMYeHHUe JIUH3bl. ONTHYECKHE
IPUOOPHI.

21

Pemenue 3anad Ha Temy «@OpMysa TOHKOM JIMH3BDY.

22

Hucnepcus ceeta. UnTepdepeHius MeXxaHn4eCKuX BOJIH U
cBeta. [ludppaxkuus MEXaHUYECKUX BOJIH U CBETA.
Hudpaxiuonnas pemetka. [lonspusanus ceera. Paznuunbie
BHJIBI DJICKTPOMArHUTHBIX M3JIYYCHHUI U X MTPAKTUYECKOE
MIPUMEHEHHE.

23

Pemenue 3anay Ha temy: «HTepdepenuus cpera. udpakuus
cera. JludpakiroHHas penerka.

24

HOCTy.HaTI)I TCOPHU OTHOCUTCIIBHOCTU U OCHOBHBIC CJIICICTBUA,
BBITCKAIOLIUE U3 HUX. 3aBUCHUMOCTb MacChl OT CKOPOCTH. CBs3b
MEXKJy MACCOW U YHEPTHUEH.

25

Pemenue 3amau Ha TEMY <<Teop1/1ﬂ OTHOCHUTCIBHOCTHU».

26

@010 deKT U ero 3aKoHbI. Y paBHEHHE DUHILITEIHA [T
doroaddexra. «Kpacnas rparuna» porodddexra.
Pemenue 3anau no treme «®oTorddexy.

27

Pemienue 3ama4 mo reme «®otordpexT.

28

I'unioresa I1nanka o kBanTtax. @orousl. ['unoresa ne bpoissa o
BOJIHOBBIX CBOMCTBax yactuil. KopmycKkynsspHO-BOITHOBOM
nyanu3Mm. CooTHoOIIEHUE HeonpeeneHHocte [ eiizendepra.
Pemenue 3anay mo teme «®OTOHBIY.

29

[Inanerapnas mozaens atroma. OneiTel Pezepdopaa. KBantosbie
noctynartsl bopa. JIazepsl. Pemenne 3anad no reme «
KBanToBbie noctynarsl bopay.

30

PagunoakTuBHbBIE NpeBpalieHus. Buabl paqnoakTHBHBIX
pacnanoB. Pemenue 3a1a4u no reMe «Buabl pauoakTUBHBIX
pacnazuoBy.

31

3aKoH paJIMOAaKTUBHOTO Pacla/ia U €ro CTaTUCTUYECKUI
xapakrep. [lepunon nonmypacnana. M3oronel. Pemenue 3ana4 no
TeMe «3aKOH PaJIM0aKTUBHOTO pacnaaay.

32

Mogenu cTpoeHust aTOMHOTO a1pa. SaepHbie cuibl. Jlegext
Macchl U SHEprus cBsi3u sapa. Pemenue 3a1a4d no reme
«OHeprus CBsSI3U AApay.

33

SAnepHsle peakunu. SAnepHelil peakTop. SaepHas s3HEpreTuka.
BnusiHue noHn3upymoomen paguanuy Ha )KUBbIE OpraHU3MBI.
Jo3a nznyuenus. Jlozumetpsl. Pelnienue 3aad mo teme
«SnepHble peakum.

34

Pemenue 3aga4d mo tTeme ((ﬂI[CpHLIC PCaKINND.

Jlureparypa:

1).«CO0pHHUK HOPMATHBHBIX JOKyMEHTOB. ®u3uka» coct. D./[.Jlnenpos, A.I'.Apkaanses




M.:Ipoda,2004

2)« 3amaunuk no ¢puzuke 10-11»A.T1. PeimkeBuu.M.:[Ipoda,2008

3)«®u3uka:MHOroypoBHEBbIE 3a1a4u c OTBETaMU» JlezunaH.B.,JIeBamoBA.M
M.:BJIAJIOC,2003

4) « [uuaktudeckme warepuansl 1o ¢usuke. 11 xmace», A.E.Mapon, E.A.Mapom.
M.:Ipoa,2005

5) «®usuka B 11 kimacce: Monenu ypokos» F0.A.Caypos. M.:IIpocsemienne,2005

6) «["'oTOBUMCS K €IMHOMY TOCYIapCTBEHHOMY 3K3aMeHy. @usuka».M.: [Ipoda,2007

7) «kET'D ®usuka. Tunossle 3K3aMEeHAIIMOHHbIE BapuaHThI. 30 BApUaHTOBY MO/ peAaKluen
M.IO. JlemupoBoii. 2022, 2023.
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