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MNOACHUTEJIbBHAS 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOr0 ypoBHS HAa YpPOBHE CpeAHEro OOIIero oOpa3zoBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOKEHHM W TpeOOBaHWU K pe3yJlbTaTaM OCBOSHHUS OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DOI'OC COO, a Takke ¢ yd€Trom
(denepanbHON pabodeil MporpaMMbl BOCHHUTAHMS M KOHIENIMU MpEnofaBaHus yueOHOro
npenmera «@u3ukay B o0Opa3oBaTenbHBIX opraHm3anusx Poccuiickoit  ®eneparum,
peanu3yromx OCHOBHBIE 00pa3oBaTelibHbIC TTporpaMMbl. CoepiKaHue MPOrpaMMbl 1Mo (HU3UKe
HampaBJIeHO Ha (OpPMHUPOBAHHME €CTECTBEHHO-HAy4YHOH KapTWHBI Mupa olydarommuxcs 10-11
KJIacCOB TpH 00y4eHnH uxX Qu3uke Ha 0A30BOM YpOBHE Ha OCHOBE CHCTEMHO-ESTEIIbHOCTHOTO
nonxona. [Tporpamma mo ¢usuke coorBeTcTByeT TpedoBanusmM ®I'OC COO kx miaHHpYyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METalpeIMETHBIM pe3yibTaTaM OOYYEeHHs, a TaKkKe YUUTHIBAET
HEOOXOJUMOCTh peanu3aliil MEXKIPEAMETHBIX CBsI3ed (U3UKH C E€CTECTBEHHO-HAyYHBIMU
y4eOHBIMU TpeMEeTaMU. B Hell onpenesnsioTcss OCHOBHBIC IETU M3y4YeHHS (DU3MKH HAa YPOBHE
cpenmHero oOmiero oOpa3oBaHUs, IUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HKH:
JUYHOCTHBIE, METalpeIMETHBIE, IIPEIMETHBIE (Ha 6a30BOM ypOBHE). .

OBILIAS XAPAKTEPUCTUKA YYEBHOTI'O IPEJIMETA «®U3UKA)>

Odu3nka Kak Hayka o HauOojee OOUIMX 3aKOHAX MPHUPOAbI, BBICTyNas B KauecTBE
y4eOHOro TmpeAMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKIaJ B CHUCTEMY 3HaHHUNU 00
okpyxarmeM wmupe. IIkonbHBI Kypc (UMK — CUCTEMOOOPa3yIOMIMKA Uil €CTECTBEHHO-
Hay4yHBIX Y4€OHBIX IMPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U
SIBJICHUH, W3y4aeMbIX XHMHEH, Ouonoruei, ¢usnueckord reorpadueii M acTpOHOMHUEH.
Hcnonb3oBaHne M AaKTUBHOE MPUMEHEHHE (PU3MUECKUX 3HAHUN OIpenessieT XapakTep |
pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTUN B cdepe dHEPreTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJTyYEHUsI HOBBIX MAaTEPHAaJIOB C 3alaHHBIMH CBOWCTBaMHU U ApYrux. M3yuenue GuU3NKu BHOCUT
OCHOBHOM BKJIaJg B (DOPMHUpPOBAHHE €CTECTBEHHO-HAyYHOW KapTHHBI MHpa OOYYaroLIUXcCs, B
(hopMHpOBaHNE YMEHUH MPUMEHSATh HAYYHBIA METO]I TO3HAHUS MIPH BBHITOJHEHUH UMHU YI€OHBIX
nccaenoBanuii. B ocHOBY kypca GU3MKHU I YPOBHS CpeIHEro o0Imero o0pa3oBaHus MOJIOKEH
psiA UIEH, KOTOphIE MOXKHO pacCMaTpuBaTh KaK IPUHIIMIIBI €70 OCTpOoeHUs. Mes nenoctHocTH.
B coorBercTBHM ¢ HEH KypC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJECPKUT Marepual W3
BCEX pa3zesioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUYECKOM, TaK U COBPEMEHHOW (H3HKH.
Wnes renepanuzanuu. B cooTBeTcTBHM C Hell Marepuan Kypca (QU3MKHM OOBEAMHEH BOKPYT
¢usnyeckux Teopwil. BemymmMm B Kypce sBisiercs (OpPMHpPOBAHUE TPENCTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepuu, BewecTBe W mnose. Mneda rymanurtapusannu. E€ peanmsanus
MpearnoaraeT UCIolb30BaHUE T'yMaHUTAPHOIO MOTEeHIHaNa (U3MUECKOM HAyKH, OCMBICIICHHE
CBSI3M pa3BUTUSA (HU3UKKM C pa3BUTHEM OOILIECTBA, a TaKXKEe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU M 3KOJIOTMYECKUMHU TpobieMamu. Maes nmpuxnagHoit HanmpasieHHocTu. Kype
¢u3uKky mpenanonaraeT 3HaAKOMCTBO C LIMPOKMM KPYroM TEXHHYECKUX M TEXHOJIOTHYECKUX
NIPUJIOKEHUN HM3YyYEHHBIX TEOPUM M 3aKOHOB. Mes 5KoIorusanuu peajnsyercs MOCpeICTBOM
BBEJICHUS 3JIEMEHTOB COAEP)KAHUS, TOCBALIEHHBIX IKOJIOTMYECKUM MpoOdIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHHUKH M TEXHOJOTMH, a Takxke OO0CyXAeHUS Mpoliem
PalMOHATIBHOTO MPHUPOJOINONB30BAaHUS U DKOJOrMuYeckoil Oe3zomacHocTH. CTep:KHEBBIMU
3JIEMEHTaMHu Kypca (DM3WKH Ha YPOBHE CPEIHEro OOIIEero oO0pa3oBaHUs SIBISIOTCS (QU3HUYECKUEC
Teopuu (hopMUpOBAHUE MPEACTABIEHUN O CTPYKTYpe MOCTPOCHUS (PUBUUYECKON TEOPHH, POIH
(GyHIaMEHTANbHBIX 3aKOHOB M IPHHLMUIIOB B COBPEMEHHBIX IPEACTABICHUSIX O MPHPOJE,
IpaHuLiaX IPUMEHUMOCTH TEOPUM, JJIs1 ONMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJIEHUM U MTPOLIECCOB).
CucTeMHO-IeSITENFHOCTHBIM MOAX0A B Kypce (U3MKH pealu3yeTcsl MPekIe BCEro 3a CYET
OpraHu3allM 3KCIIEPUMEHTAIBHON AesTeNnbHOCTH oOyuatomumxcs. /s 6a30Boro ypoBHs Kypca
(GU3NKA — 3TO WCIONB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB H
nabopaTopHBIX paboT, KOTOpbIE B MporpamMme mo (u3uke OOBEAMHEHBI B OOIIMI CIHCOK
YUYCHMUYECKUX MPAKTUUYECKUX paboT. BbiieneHue B ykazaHHOM IEpedyHE JIaOOpaTOPHBIX PadorT,
MPOBOJUMBIX JUISL KOHTPOJS M OILEHKH, OCYIIECTBISETCS YYaCTHHUKAMH 00pa30BATENbHOrO
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rpoiiecca UCXoas U3 0COOCHHOCTEH TIJIAaHUPOBAHMS M OCHallleHus kabuHera ¢usuku. [Ipu sToM
obecrieunBaeTcsl OBJIJICHUE OOYYArOIIUMUCS YMEHUSMH TPOBOJMTH KOCBCHHBIC H3MEpPEHUS,
WCCIIE/IOBAaHMS 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH M TIOCTAaHOBKY OIBITOB IO IPOBEPKE
MPCATOKCHHBIX THITOTE3. Bonrsmoe BHUMaHue YACTIACTCA PECIICHHUIO paC‘IéTHBIX 1 KAYCCTBCHHBIX
3amau. [Ipu STOM sl pacu€THBIX 3ajad TMPUOPUTETOM SIBISIOTCS 3allaud C SBHO 3aJIaHHOMN
(hU3MUECKO MOJIENbI0, TTO3BOJISIONINE MPUMEHITh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
W3 OJHOTO pasjiena Kypca, TaKk ¥ HHTCTPHPYS 3HAHUS W3 Pa3HbIX pa3nenoB. [ KadecTBEHHBIX
3aJ]a4 PUOPUTETOM SIBIISIOTCS 3a/laHUsl Ha OOBSICHEHUE MPOTEKAaHUS (PU3UYECKUX SBICHUU U
MIPOIIECCOB B OKPYKAIOIIEH KHU3HU, TpeOyromue BbiOopa (hHU3MUecKOd MOJENH IJs CUTYaIluu
MIPAKTUKOOPHEHTUPOBAHHOT O XapaKTepa.

HOEJU N3YYEHUSA YYEBHOI'O HPEIMETA «®U3UKA»
OCHOBHBIMU TIENISIMH U3Y4€HUs GU3UKU B OOIIEM 00pa30BAHUU SIBIISIOTCS:
* (opMuUpOBaHUE MHTEpECa M CTPEMJICHHS OOYYarOIUXCs K HAyYHOMY HM3YYCHHUIO MPHPOIHI,
pa3BUTHE UX HUHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
* pa3BUTHE TMPEJCTAaBICHUH O HAYYHOM METojA€ IO3HaHMA U (OPMUPOBaHUE
MCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPYKAIOIINM SIBIICHHSIM;
* (hopMupoBaHME HAYYHOIO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHUs] OCHOB CTPOECHHUS MaTepHH
1 pyHAaMEHTAIBHBIX 3aKOHOB (PU3HKH;
* (opMHpOBaHHWE YMEHHU OOBSCHATH SIBJICHUS C HCIONB30BAaHHEM (PH3MYECKUX 3HAHUHA M
Hay4HbIX J0Ka3aTeNIbCTB;
* (hopMHpOBaHUE MPEACTABICHUN O POk (PU3UKU JUIS PA3BUTUSA APYIMX €CTECTBEHHBIX HayK,
TEXHUKA U TEXHOJNOTUH. JloCTH)KEHHE 3TUX Leneld 00ecIeYrBaeTCsl PEUICHHEM CIEAYIOMNX
3a/1a4 B TIpoliecce n3ydeHus Kypca (PM3uKH Ha YPOBHE CpETHET0 0011ero o0pa3oBaHus
* IpuOOpEeTeHNnEe CUCTEMBI 3HAaHUN 00 00IIMX (PU3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsT MEXAaHHWKY, MOJEKYISIPHYIO (HU3HKY, 3JEKTPOJUHAMUKY, KBAaHTOBYIO (HM3HKY H
3JIEMEHTHI acTPODU3HKHY;
* (hopmMHpOBaHME YMEHHMH NPUMEHATh TEOPETUYECKHE 3HAHUS JUId OOBSICHEHUS (PU3MUYECKUX
SBJICHUH B IPUPOAE U JUISA IPUHATHUS MPAKTHUECKUX PEIICHUN B TOBCEAHEBHOW KHU3HH;
* OCBOEHHE CIIOCOOOB pEIIEHMs Pa3IMuYHBIX 33734 C SIBHO 3aJaHHOM (PU3MUECKOH MOAENbo,
3ajay, MOAPA3yMEBAIOLIMX CaMOCTOSTENIbHOE CO3/1aHue (U3MUecKo MOJeNnu, aJeKBaTHOMN
YCJIOBUSIM 33/1a4H;
* TOHMMaHWE (HU3UYECKUX OCHOB M TMPHHIUIOB JICHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJOIMUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOLLYIO CPEY;
* OBJAJCHHE METOJaMH CaMOCTOATEIPHOIO IJIAHUPOBAHUS U TPOBEACHUS (PU3HUECKUX
SKCIEPUMEHTOB, aHalM3a ¥ WHTEpHpeTaluu WHPOPMALWHU, ONPEACTCHUS JIOCTOBEPHOCTH
MOJyYEHHOT 0 pe3yibTara;
* CO3JaHME YCIOBUH ISl Pa3sBUTHS YMEHHHM MPOEKTHO-HCCIEI0BATENbCKOM, TBOPYECKOM
JIeSATEIbHOCTH.

COILEPKAHHUE YYEBHOTI'O IPEJIMETA
OcCHOBBI J1eKTPOAMHAMUKH (TIPOA0KeHue) 11y
MaruauTtHoe nosne. Bektop MarHuTHOM MHAYKIMU. [[pUHIUIT Cynepno3uiiMi MarHUTHBIX TOJICH.
MarnuTtHoOe 1nojie NpoBOAHUKA C TOKOM. JIeficTBHUE MarHUTHOrO MOJsi HAa MPOBOAHUK C TOKOM U
JBUKYIIYIOCA 3apsikeHHYro yactuny. Cuina Amnepa u cuna Jlopenna.
[Torok BekTOpa MAarHUTHOM WHAYKUWH. SIBIEHUE DSJIEKTPOMArHUTHOM WHIAYKUIHUHU. 3aKOH
3JeKTpOMAarHUTHOM MHAYKUMU. DJIC MHAYKIMU B ABMXKYyIIMXCs mpoBoaHuKax. [Ipasuno Jlenna.
SBnenue camouHAyKUMH. WHIYKTUBHOCTb. DHEpPrusi 3JIEKTPOMAarHUTHOrO Mojisi. MarHuTHbIE
CBOICTBA BEIIECTBA.
JlabopaTopHbie pabOTHI:
JlaboparopHas pabora Nel «M3mepeHne CHITbI B3aUMOJICHCTBHSI KATYIIIKU C TOKOM M MarHUTa
JlaGopaTopHas pabora Ne2 « MccrnenoBanue SBICHUS AIEKTPOMATHUTHON WHIYKITUH
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Konedanus u BosHbl 144
Mexanuueckue KoneOaHMsT W BOJHBL. AMIUIMTY[a, TEPUON, YacToTa, ¢asza KoneOaHHil.
[IpeBpateHus 3Hepruu Mpu Koiaedanusx. BeiHyXIeHHBIC KOeOaHusl, pe30HAHC.
[Tonepeunbie W TPOMOJIBHBIC BOJHBI. JHEprusi BoiaHBL. WHTepdepeHnns u nudpakxius BOJH.
3BYKOBBIE BOJHBI.
DOnekTpoMaruuTHeie koneOanus. KomebGatenbHblii KOHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE
KosneOanus. BBIHYKIIGHHBIE JJIEKTpPOMAarHUTHBIE KosneOanus. Pesonanc. IlepeMeHHBI TOK.
Konzaencarop u kaTymika B ey MepeMeHHoro Toka. [IpousBonacTBo, nepenavya u norpedieHue
ANEKTPUYECKON YHEPTUU. DIeMEHTapHas TeopHs TpaHchopMaTopa.
DneKTpOMarHuTHOEe Iojie. BuxpeBoe 3eKTpUyYecKoe Iojie. JIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH. JlMama3oHbl SJIEKTPOMATHUTHBIX M3IYyYEHUH MU HX
MpaKTUYECKOoe MpuMeHeHue. [[puHIUIbI pauoCBsI3U U TEIEBUICHUS.
JlaGopaTopHbie pabOThI:
JlabGopaTopHas pabora Ne3 «OmpeneneHne YCKOpPEHHS CBOOOJHOTO TMaJeHUs TMPH MTOMOITH
MasiTHUKa»

Ontuka 104
I'eomerpuueckas ontuka. I[IpsiMonuHEHOE pacnpoOCTpaHEHHWE CBETa B OJHOPOIHOW Cpere.
3aKoHBl OTpa)K€HUs U mperomyeHus cBera. [lonHoe BHyTpeHHee oTpakeHue. OnTHYECKUe
puOOpBHI.
BonnoBeie cBoiictBa cBera. Ckopocth cBeta. MHTepdepennus cBera. KorepeHTHOCTS.
Hudpakmus cBera. [lomspuzanus cBera. Hucnepcust cBera. [IpakTudeckoe mNpHMEHEHUE
3JIEKTPOMATHUTHBIX U3TyYEHUH.
JlaGopaTopHbie pabOThI:
JlaboparopHas padora Ned «OmnpeneneHue mokasares NpeaIoMICHUs CPeIbh»
JlaGoparophas pabora Ne5 « Onpenenenue GOKyCHOTO pacCTOSHUS COOMPAIOMIECH JTMH3BD»
JlabopaTtopHas pabora Ne6 « OnpesenieHne JTMHBI CBETOBOW BOJTHBD)

OCHOBBI CIeNHAJILHOI TEOPUU OTHOCHTEJIbHOCTH 44

NHBapuaHTHOCTh MOJYJsl CKOPOCTH CBeTa B BakyyMe. [IpUHIIMO OTHOCUTENBHOCTH

DitamreiiHa. [IpocTpaHCTBO M BpeMsi B CIIEHHAIBHOW TEOPUU OTHOCUTEIBHOCTH. DHEPrus u
HUMITYJIBEC CBOOOAHOM yacTHIlbl. CBsI3b MacChl M DHEPTHH CBOOOAHON YaCTUIBL. DHEPTUS TOKOSL.

KBanToBas ¢usnka 154

[TpenMeT u 3a1a4M KBAaHTOBOU (DU3HKH.
TennoBoe uznyuenue. Pacripenenenue sHepruu B CeKTpe aOCOMIOTHO YEPHOro Tefa.
I'unore3a M. Ilnanka o kBantax. ®oroaddexrt. OnbiTel A.I'. CroneroBa, 3akoHbl GoTodddeKTa.
VYpaBuenue A. DitHmTeiHa 115 poTorddexTa.
®oron. OmeiTel I1.H. JIebeneBa u C.U. BaBunoa. I'mmore3a JI. me bpoiisis 0 BOTHOBBIX
cBoiicTBax yactull. KopnyckynsipHO-BOIHOBOM Tyanu3M. JlaBieHue cBeTa.
Monenu ctpoenust aroma. OObsICHEHHE JIMHEWYATOro0 CIEKTpa BOJOPO/ia Ha OCHOBE KBAHTOBBIX
noctynatoB H. bopa. CnoHTaHHOE M BBIHYK/JIEHHOE U3JIYYEHHE CBETA.
CocraB u ctpoeHue atoMHoro siapa. Mzotomsl. Snepubie cuibl. JledhekT Macchl U SHEprus CBSI3U
sanpa.
3aK0H paJMOAaKTUBHOIO pacmajia. SaepHble peakiuu, peakiuu AelieHus U cuHTesa. llemHas
peakius aeneHus suaep. SnepHas suepretuka. TepMosiiepHbINA CHHTES.
DneMeHTapHble YacTuilbl. DyHIaMEHTaNbHBIE B3aUMOJICUCTBUS. Y CKOPUTEIH 3JIEMEHTapHBIX
YacTHULL.

JlaGopaTopHbie pabOThI:
JlaboparopHas pabora Ne7 «HabnroeHne CIUTONTHOTO U JIMHEWYATOTrO CIIEKTPOB)
Jlabopatophas pabota Ne8 «lcciemnoBanue crieKkTpa BOIOPOIa»
Jlaboparopnasi paboraNe9 « OrmnpezneneHre UMITyJIbCa U YHEPTUM YACTHUIBI MPU ABHKEHUU B
MarHuTHOM mnosne» (1o ¢ororpadusm)

Ctpoenue Beesiennoii 74
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[IpuMeHUMOCTh 3aKOHOB (U3MKH 11 OOBSICHEHHS TMPUPOJIBI KOCMHUYECKUX OOBEKTOB.
Conueynast cuctema. 3Be3[bl M HCTOUHUKH UX dHepruu. Knaccudukarus 3se3n. DBOMOLUS
CoIHIIa ¥ 3BE31I.

lanaktuka. [pyrue ranaktuku. IIpocTpaHcTBEeHHO-BpeMEHHbIE MaciITaObl HabIH0aeMOoMn
Bcenennoii. [Ipencrabienne 06 3Bosonuu BeeaeHHOM.

PesepBHBIE ypOoKH
66/1 Pe3epBHbIil ypok. MarHuTHOE 1oie. DIeKTPOMarHuTHAs WHIYKINS
67/2 PesepBHbIil ypok. OnTrka. OCHOBBI CIENUATIBHON TEOPUM OTHOCUTEIIBHOCTH
68/3 Pesepnniii ypok. KBanToBas (huzuka. D1eMEeHTH aCTPOHOMHUH U aCTPODU3UKH.

Mexnpenmernsle cBs3u  M3ydenme kypca ¢usumkm ©OazoBoro ypoBHs B 11  Kkmacce
OCYIIECTBIISIETCA C YUETOM COJIEpKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH,
OWoNmoruM, XUMHH, Teorpaduu W TEeXHOJIOTHMH. MEXNpenIMETHbIC TIOHITHSA, CBSI3aHHBIE C
M3y4eHHEM METO/IOB HAy4YHOTO ITO3HAHMs: SBJIEHHE, HAy4HBIH (akT, rumoresa, Qusmyeckas
BEJIMYUHA, 3aKOH, TeOpHus, HaOII0JeHUE, HKCICPUMEHT, MOJECIUPOBAHHE, MOJENb, U3MEPEHHUE.
MaremMaTHKa: peuieHre CUCTeMbl YpaBHEHHM, TPUTOHOMETpUYECKHe (DYHKIMH: CHHYC, KOCHHYC,
TAHT€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOSKIUHU Ha
OCH KOOpJIMHAT, CJIOXXEHHE BEKTOPOB, MPOM3BOJIHBIC 3JIEMEHTAapHBIX (QYHKUUN, NPU3HAKU
o000 TPEYrONBHUKOB, OIpeesieHUe IUIOMAad TUIOCKUX ¢Guryp u odbéma Ten. buomorus:
AJIEKTPUUYECKHUE SIBIICHHUSI B JKUBOW TPHpPOJE, KoyueOaTelnbHbIC IBUKCHUS B KHUBOW TPUPOJIE,
ONTHYECKUE SIBJICHUS B XUBOH NMPHUPOJEL, NEHCTBUE pajMallii HA JKUBbIE OPraHU3MBbl. XHMHUS:
CTPOGHHE AaTOMOB M MOJIEKYJ, KPUCTAIMUECKash CTPYKTypa TBEPABIX TeN, MEXaHU3MbI
00pa3oBaHMsl KPUCTAIMYECKON pEImIETKH, CIEeKTpajabHBIA aHanu3. [eorpadus: MarHuTHbBIE
nomoca 3eMiH, 3aJ€KH MarHUTHBIX pyd, (OTOChEMKAa 36eMHOW IMMOBEPXHOCTH, MpPEACKa3aHUE
3emieTpsiceHuil. TexXHONorus: JIMHUM 3JIEKTpolepenady, TeHepaTrop IEepeMEHHOro TOKa,
ANIEKTPOABHUTaTeNb, WHAYKIIMOHHAS T€4b, pajap, paIuonpuéMHHUK, TEIEBH30p, AaHTEHHA,
tenedon, CBU-neus, NpoeKIMOHHBIH anmapar, BOJIOKOHHAs! ONTHKA, COTHEYHas OaTape

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA YYEBHOI'O IPEIMETA

OcBoenne ydyeOHOro mpeamera «@du3nka» Ha YpOBHE CPEIHEro OOIIero oOpa3OBaHHMSI
(6a30BBIf  ypOBEHB) JIODKHO OOECIEUUTHh JIOCTHKEHUE CIENYIOIIUX JIMYHOCTHBIX,
METaNpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI JluyHocTHblE pe3yiabTaTbl OCBOEHHs Y4eOHOro
npeamera «®du3uka» JOKHBI OTpaXaTb TOTOBHOCTh M CHOCOOHOCTb OOYYarOLIMXCS
PYKOBOJICTBOBAaThCSl  C(POPMUPOBAHHOM BHYTPEHHEH TO3WIMEH JUYHOCTH, CHUCTEMOM
LEHHOCTHBIX OPHUEHTAlUW, TO3UTHBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOLIUX
TPaJULIMOHHBIM IIEHHOCTAM POCCHUICKOr0o OOILIECTBa, pAcIIUpEHUE KU3HEHHOrO OIbITa U
OIbITa JAESITEIPHOCTH B IPOLIECCE peal3allid OCHOBHBIX HAIIPaBJICHUN BOCHUTATENbHOM
JeATeNbHOCTH, B TOM 4YHCJIE B 4YacTH: 1) TpakJaHCKOTO BOCIHTAHUS: C(HOPMHPOBAHHOCTH
IpaXJJaHCKOM MO3UILIUHU 00YYaroIIerocst Kak akTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUHCKOTO
o0llecTBa;  NPUHATHE  TPAAULUOHHBIX  OOIEYEIOBEUECKMX  TI'yMAaHUCTUYECKMX U
JIEMOKPAaTHYECKUX LIEHHOCTEN; TOTOBHOCTh BECTH COBMECTHYIO JESATEIIbHOCTb B HMHTEpECax
IpakJJaHCKOT0 00IIEeCTBA, Y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHON OpraHU3allny;
yYMEHHUE B3aUMOJICHCTBOBATh C COLUAIbHBIMUA HHCTUTYTaMHU B COOTBETCTBUM C UX (PYHKLHUAMU
Y Ha3HAYECHHUEM; TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKON JEATEIbHOCTH;
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2) MaTpUOTHYECKOTO BOCHHUTAHUSA: C(HOPMUPOBAHHOCTh POCCHUHCKONW TPaXKIaHCKOU
UICHTUYHOCTH, MNAaTPHUOTHU3MA, HCHHOCTHOC OTHOIICHUC K TOCYyAapCTBCHHBIM CHMBOJIAM,
JOCTHKEHHSIM POCCUHUCKUX YUEHBIX B 00J1aCTU (PUBUKH U TEXHUKHU;

3) 1yXOBHO-HPABCTBEHHOI'O0 BOCIUTAHUA: C(HOPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS,
STUYECKOr0 IMOBEACHHUS; CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 W IMPUHUMAThb OCO3HAHHbBIE
pellIeHns, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
JeATeNbHOCTH Y4EHOI0; OCO3HAHUE JIMYHOTO BKIJIAJa B MOCTPOCHHE YCTOMYMBOIO OYAyIIEro;
4) SCTETHYECKOro BOCIMTAHUS: ICTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYas AICTETUKY
HAYYHOT O TBOPYECTBA, MPUCYIIEro (PU3NIECKON HAYKE;

5) TpyaoBOro BOCHHTAHHS: HHTEpEC K pa3IuyHbIM cdepam mpodeccHoHaIbHOMI
NeATeTbHOCTH, B TOM 4YHCJIE CBSA3aHHBIM C (U3MKOW W TEXHUKOH, yMEHHE COBEpIIATh
OCO3HAHHBIM BBIOOp Oyaymied Npopeccuu W pPEean30BBIBATh COOCTBEHHBIC >KHW3HEHHBIC
IUTaHBL; TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOPA30BaHUIO B 00JIACTH (U3UKU
Ha MPOTSHKEHUH BCEH KHU3HU;

6) DKOJOTMYECKOr0 BOCHHUTAHUS: C(HOPMHPOBAHHOCTH DJKOJOTUYECKOW KYIBTYPHI,
OCO3HAHUE TIJO00AIBHOTO  XapakTepa JKOJIOTMYECKUX MpolieM; IUIAHUPOBAaHUE U
OCYILIECTBJIEHHUE JECHCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUA LEJIEW YCTOMYMBOIO
pa3BUTHS YEIIOBEUECTBA; PACIIMPEHUE ONbITA IEATEIbHOCTH SKOJIOTMYECKON HAIPaBIECHHOCTH
Ha OCHOBE MMEIOIIUXCS 3HAHUM 110 PU3UKeE;

7)  LEHHOCTM  HAy4YHOro  IO3HaHUA:  CHOPMHUPOBAHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA (HU3UYECKOW HAyKH; OCO3HAHHE
[IEHHOCTU HAayYHOM JIeSTeIbHOCTH, TOTOBHOCTh B IpOIlecCe N3Y4YeHUs! (PU3MKH OCYIECTBIATh
MPOEKTHYIO U UCCIEI0BATENIbCKYIO IESTEIbHOCTh UHIMBUIyaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI [lo3naBatenbabie yHUBEpCATbHBIE yU4eOHBIE
neiictBusi  ba3oBele  sormueckue  JEHCTBHS:  CaMOCTOATENbHO  (OPMYIHpPOBATH U
aKTyalu3upoBaTh MNpoOJeMy, paccMaTpuBaTb €€ BCECTOPOHHE; OINpeNeNaTh  ILelu
JESTEIbHOCTH, 3aJaBaTh IIApaMETPbl U KPUTEPUH UX JNOCTHIKEHUS; BBISBIIATh 3aKOHOMEPHOCTH
¥ TIPOTUBOPEYHS B PACCMATPUBAEMBIX (PH3MUECKUX SBICHUAX; pa3padaThIBaTh TUIaH PELICHUS
npoOjeMbl ¢ y4€TOM aHaldM3a MMEIOIIMXCS MaTepHaJbHBIX M HEMaTepPUaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLICHMBAaThb COOTBETCTBUE PE3YJIBTATOB LEJAM,
OLIEHUBATh PHUCKU MOCIEACTBUM NEATEIbHOCTH; KOOPAMHMPOBATh WU BBIMOJHATH PabOTy B
YCIOBUSIX PEaTbHOr0, BUPTYAIbHOTO M KOMOWHUPOBAaHHOTO B3aMMOJACWUCTBUS; pPa3BHUBATh
KpPEaTUBHOE MBIIIJICHUE NPU PELICHUH JKU3HEHHBIX HpolieM. ba3oBble nccienoBaTenbcKkue
JNEUCTBYS: BIAJE€Th HAyYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU IIOHATHUSAMH M METOJAMHU
¢u3nuecKkol HayKu; BIIaJIeTh HaBbIKAMU Y4eOHO-MCCIEIOBAaTEIbCKOW M NPOEKTHOMN
NeATeNbHOCTH B 00JIACTH (PU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY
IIOUCKY METO/IOB peLIeHHs 337ad (U3UYECKOro COJEpXKaHMs, NMPUMEHEHHUIO pa3InYHbIX
METOJOB TO3HAHUA; BJAACTh BUAAMH JEATCIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIpETalnH, TPeoOpa30oBaHUIO U TPUMEHEHUIO B PA3IUYHBIX YUEOHBIX CUTYallUsX, B TOM
qyciae TNpU CO3JAaHUHM Y4YeOHBIX IPOEKTOB B 00MacTh (PU3MKH; BBIABIATH HPUYMHHO-
CIIEACTBEHHBIC CBSI3U M AaKTyalM3UpOBaTh 3aJady, BBIABUIaTb TUIOTE3y €€ pELICHHs,
HaxOJIUTh APryMEHTHI I J10KA3aTEJIbCTBA CBOMX YTBEPXKACHHUH, 3a/1aBaTh INapameTpbl U
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KPUTHYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 337auyll B 00pa30BATENbHOM AESATEIbHOCTH, B TOM
qyuciae TIpH  M3Yy4eHUH (U3MKM; JaBaTh OLIGHKY HOBBIM CUTYyallusiM, OLICHMBATh
IpPUOOPETEHHBIN OIBIT, YMETh MEPEHOCUTh 3HAHUSA MO (PU3UKE B MPAKTHUECKYIO 001acTb
KU3HEIESITEIbHOCTH; YMEThb HHTETPUPOBATh 3HAHUS M3 Pa3HbIX MpPEeIMETHBIX oO0acTel;
BBIIBUTaTh HOBBIE MWJIEW, IpeularaTb OpPUTMHAJIbHBIE NOAXOAbBl M PEUICHMS; CTAaBUTH
npoOieMbl M 3aJayd, JOMYCKalolMe ajlbTepHAaTUBHBIE pemieHus. Pabora ¢ mHpopmanueit:
BJIQJIETh HaBBIKAMM IMONydeHUs: HHPopManuu (U3NYECKOro COJEpKaHHS U3 HCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIISITh IIOMCK, aHaliu3, CHUCTEMaTU3alul0 U
UHTEpIpeTalrio HWHPOPMALUU PA3TUYHBIX BUAOB U (GOpPM IpEICTaBICHUS; OIEHUBATDH
JOCTOBEPHOCTh ~ MH(OpPMALlMU;  MCIONAb30BaThb  CpeAcTBa  HMH()OPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJOTUA B PEIIEHWH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3aIMOHHBIX 33/1a4 C COONI0IEHNEM TPEOOBAHHI I)PrOHOMHKH, TEXHHUKH O€30IaCHOCTH,
TUTUEHBI, pecypcocOepexeHHs, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(OpMAIMOHHOU
0e30MMacHOCTH; CO37aBaTh TEKCTHl (PU3UYECKOT0 CONEp)KaHUs B PA3NIUYHBIX Qopmarax c
y4€TOM Ha3zHaueHUs MHGPOpPMAlMK U LEJNEeBOM ayJIuTOpPUH, BbIOWpas ONTUMAaIbHYIO (GOpMy
NpEeCTaBICHUs U BU3yalu3anui. KOMMyHUKaTHBHBIE yHHUBEpCAJIbHBIC ydeOHBbIC NEHCTBUS:
OCYIIECTBIIATh OOLIEHHE HA YpOKax (PU3MKH U BO BHEYPOUHOW JEATENbHOCTH; PACIIO3HABATH
IPEINOChUIKM KOH(IUKTHBIX CHUTYallMil M CcMsrdarb KOH(IUKTBI; pa3BEPHYTO U JIOTHYHO
U3Jlaratb CBOI TOYKY 3pEHHS C MCIOJIb30BAaHUEM SI3BIKOBBIX CpEACTB; IOHUMAaTh H
UCIIOJIb30BaTh MPEUMYILECTBAa KOMAaHJAHON U WHAMBUIYAIbHOW paboThI; BEHIOUPATh TEMATUKY
U METOJIbl COBMECTHBIX NEHCTBUH C Yy4€TOM OOIIMX HWHTEPECOB M BO3MOXKHOCTEH Ka)JI0ro
yleHa KOJJICKTUBA; MNPUHUMATh LEIH COBMECTHOW JESTeNbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh ACUCTBUS MO €€ JNOCTH)KEHUIO: COCTaBIAThH IUIAH JNEHCTBUI, pacrpenensTh
ponu ¢ y4yé€TOM MHEHHUH YJYacCTHUKOB, OOCYXKAaThb pe3ylbTaThl COBMECTHOM paloThI;
OLIEHMBATh Ka4eCTBO CBOET'O BKJIaJa W Ka)XJOro y4aCTHHKA KOMaHbl B OOIIUK pe3ynbTar Mo
pa3paboTaHHBIM KPUTEpPUSM; Ipeajaratb HOBBIE IPOEKTHI, OLEHUBATH HIEH C MO3ULIUU
HOBM3HBI, OPUTMHAIBHOCTH, HPAKTUYECKOM 3HAYMMOCTH; OCYIIECTBIATh IO3UTUBHOE
CTPaTErMYECKOE IIOBEJECHUE B PA3JIMYHBIX CUTYyalUsX, IMPOSBISATH TBOPYECTBO M
BOOOpakeHue, ObITh MHUIIMATUBHBIM. PerynsTuBHbIE yHHBEpCAlbHbIE Y4eOHBbIE ACHCTBUS
CaMoopranuzanusi: CaMOCTOATEIbHO OCYIIECTBIIATH I103HABATEJIbHYIO JCSITENBHOCTh B
obmactT (U3MKM W aCTPOHOMHUH, BBISABIATH NPOOIEMbI, CTaBUTh U (HOPMYyITUPOBATH
COOCTBEHHBIE 3a/laud; CAMOCTOSTEIBHO COCTaBIATh IUIAH pELICHUs pPacu€THBIX U
Ka4eCTBEHHBIX 3aJ]lay, IUIaH BBINOJHEHHS MPAKTUYECKOW pPAaOOTHI C Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHU; JaBaTh OLEHKY HOBBIM CUTYaIUsIM;
paciiupsATh paMKd Y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX IIPEANOYTEHUM; JelaTh
OCO3HAaHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PEIICHUE;
OIICHMBATh TPHUOOPETEHHBIA OIBIT; CIIOCOOCTBOBATH (HOPMHUPOBAHUIO U  TMPOSBICHUIO
SPYIUIUH B 00JIaCTH (DPU3HKH, TIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIA M KyJIbTYPHBIHA
ypoBeHb. CaMOKOHTPOJIb, YMOLMOHAIBHBIM MHTEIJIEKT: JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM,
BHOCHUTb KOPPEKTUBHI B I€SITEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3Y/IbTATOB IIEJIIM; BIIAJICTh
HaBBIKAMH TI03HABATEIIbHOW pe(eKCMu Kak OCO3HAHUS COBEPIIAEMBIX JIEHCTBHH U
MBICIUTENBHBIX IPOLIECCOB, WX PE3yJbTaTOB M OCHOBAaHUM; HCIIOIb30BATh MPUEMBI
pedaekcun Ui OLIEHKU CHTYyallud, BHIOOpDAa BEPHOTO pELICHMs; YMETb OLIEHUBAThb PUCKH U

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO

MYHULUMNAJIbHOE BHOAXETHOE OBLLEOBEPA30OBATEJ/IbHOE 30.09.24 09:39 (MSK) CeptudukaT 4A4862464B56C2F3790FFCOFBDBEID1A
YYPEXXAEHUE "BPOAKOBCKASl CPEAHSIS1 OBLLLIEOBPA30OBATEJIbHASA

LUKOJIA UMEHU FrEPOSI COBETCKOIO COHO3A BOPUCA UBAHOBUYA

KOHEBA", MNonosa Onbra BnagumMmpoBHa, AMPEKTOp




CBOEBPEMEHHO IPUHUMATh PELICHHs [0 UX CHI)KEHUIO; NMPUHUMATh MOTHUBBI M apryMEHThI
JIpYyrux TpH aHajdu3e pe3yJIbTaTOB JESITEIbHOCTH;, NPUHUMATh ceOs, TOHWMas CBOU
HEJOCTaTKM M JOCTOMHCTBA; INPUHUMAaTb MOTHBBI M apryMEHThl APYTUX IpU aHAIU3E
pe3yiIbTaToB JEATEIbHOCTH; IPU3HABATh CBOE IIPAaBO U IIPAaBO APYrux Ha omuOku. B npouecce
JOCTUKEHMSI JIMYHOCTHBIX pEe3yJlbTaTOB OCBOCHHS MPOrpaMMbl MO (u3MKe [Uisl ypOBHS
cpenHero oOmero oOpa3oBaHHMS Yy OOY4YarOIIUXCS COBEPLICHCTBYETCS 3MOLMOHAIbHBIHN
UHTEJUIEKT, Tpeanojararoimmi  chOpMHUPOBAHHOCTh:  CAMOCO3HAHHUS,  BKJIIOYAIOIIETrO
CIOCOOHOCTh MOHHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSHHME, BHUJETh HAIpaBJICHUS pa3BUTHA
COOCTBEHHOW OSMOIIMOHAIBHOW CQeprl, OBITh YBEepEeHHBIM B cebe; CaMOperyarpOBaHHSA,
BKJIIOUYAIOLIET0 CAMOKOHTPOJIb, YMEHHUE IPUHMMATh OTBETCTBEHHOCTb 3a CBOE IIOBEJICHHE,
CMOCOOHOCTH a/IalITUPOBATHCS K HIMOLMOHAIBHBIM U3MEHEHUSAM U MPOSBIATh THOKOCTh, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEW MOTHMBALlUM, BKIIOYAIOLIEH CTPEMJIEHHE K JIOCTUKECHUIO
HeIU M yclexy, ONTUMHU3M, WHULHUATUBHOCTb, YMEHHUE JEHCTBOBATh HCXOJAS M3 CBOUX
BO3MOXXHOCTEH; SMIATHUH, BKJIIOYAIOIIEH CTOCOOHOCTh MMOHUMATh YMOIMOHAIBHOE COCTOSTHUE
JpYruX, YYUTBIBATH €r0 MPU OCYIIECTBICHHUU OOIIEHUS, CHOCOOHOCTb K COYYBCTBUIO U
COINEPEKMBAHMIO; COLMAIBHBIX HABBIKOB, BKJIOYAIOUIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHOUICHHUS C IPYTUMH JIIOJIbMH, 3a00THUTHCS, TIPOSIBIIATH MHTEPEC U pa3peraTb KOH(PIUKTHL

INPEJMETHBIE PE3YJIBTATDBI

K xoH1y oOyuenus B 11 kinacce npeniMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb COPMUPOBAHHOCTh y OOy4YarOUIMXCAd YMEHHI: TEMOHCTPHUpPOBATh Ha IMpUMEpPax
poib U MecTo (GU3MKU B OPMUPOBAHUHM COBPEMEHHOM HAyYHOH KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHON TEXHMKHU U TEXHOJIOTUH, B IPAKTUYECKON NEATEIBHOCTH JIFOJIEH, LIETOCTHOCTD U
€IMHCTBO (U3NYECKOM KapTUHBl MHUPA; YUUTHIBATh TI'PAHMUIIBI NPUMEHEHUS HM3YyYEHHBIX
(bu3NYecKuX MOJeNeii: TOYEUHBIH JJIEKTPUYECKUN 3apsfl, JIyd CBETa, TOYCHHBIH HCTOUYHHUK
CBETA, siIepHAast MOJIENIb aTOMa, HYKJIOHHAs: MOJIENIb aTOMHOT'O S/ipa MPH peleHHH (PU3MIecKux
3aJa4y; pacrno3HaBaTh (U3NUYECKUE SBICHUS (TPOLECCHI) U OOBACHATh UX Ha OCHOBE 3aKOHOB
JEKTPOAMHAMUKMA U KBAHTOBOM (U3UKU: 3JIEKTpUYECKas IPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XHMMHMYECKOE, MAarHUTHOE JEMCTBUS TOKAa, B3aUMMOJCHCTBHE MAarHWUTOB,
9JIEKTPOMAarHuTHAss MHIYKLIMs, ACWCTBHUE MAarHUTHOILO IO HAa IPOBOJAHHUK C TOKOM U
JBIDKYLLMICS — 3aps]l, 9JIEKTPOMarHuTHbIE KoneOaHWs M BOJIHBL, MPSMOJIMHENHHOE
pacnpocTpaHEHHE CBeTa, OTpakKeHHE, TMpeloMiIeHHe, HHTepdepeHuus, audpakuus u
MOJISIPU3AITUs CBETA, TUCTIEPCHUs CBeTa, GoTodiekTprudeckuii 3P dext (porodaddexr), cBeToBOC
JABJICHWE, BO3HMKHOBEHME JIMHEWUYaTOro CIEKTpa aroMa BOJOPOAA, €CTECTBEHHAs U
UCKYCCTBCHHAss  PAaJMOAKTHMBHOCTH;  ONMCHIBaTh  HW3yYEHHBbIE  CBOMCTBAa  BEIECTBA
(37eKTprYecKre, MarHUTHBIE, ONITUYECKUE, FIEKTPUUYECKYIO TPOBOAMMOCTD PA3IUYHbIX CPEN)
U DJIGKTPOMAarHUTHBIC  SIBJICHUS  (IPOLIECCHI), HCMONB3YS  (U3NYECKUE  BEIHMYUHBI:
JJEKTPUYECKUI  3apsAll, cujaa TOKa, JJIEKTPUUECKOE HANpPSDKEHUE, DJJIEKTPHUUYECKOE
COIPOTHUBIICHHE, PA3HOCTh MMOTEHLIMANOB, 3JEKTPOJABUKYILAS CHUJa, paboTa TOKAa, MHAYKIUSI
MarHUTHOro Mmojs, cujia Amrmepa, cuia JlopeHIla, MHIYKTUBHOCTb KaTYUIKH, SHEPrus
9JIEKTPUUYECKOT'0 M MarHUTHOTO MOJed, MepHoj] M 4YacToTa KojeOaHUil B KojeOaTenbHOM
KOHTYype, 3aps] M cuja TOKa B IPOLIECCe TapMOHMYECKUX 3JIEKTPOMArHUTHBIX KosleOaHMM,
(oKycHOE paccTOsSHME U ONTHYEeCKas CHJla JIMH3bI, NP ONUCAHUM MPAaBUIBHO TPAKTOBATh
(U3NYECKUN CMBICT HCIONB3YEMBIX BEIMYMH, MX OOO3HAUYEHUS M EJUHMIbI, YKa3bIBaTh

nokymeH PORMY AP e ERIBRIB ISy JaHHYI0  (DU3MYECKYIO BENMYUHY C JAPYTMMH BEITMYMHAMMY;
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OITMCHIBATh U3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MIPOIIECCHI, UCIOIB3Ys (PU3UICCKUE BEITHUUHBI:
CKOpPOCTb JJICKTPOMAruuTHBIX BOJIH, JJIMHA BOJIHBI W YaCTOTa CBE€TA, DHCPIrusd U HMITYJILC
(¢oToHa, Tepuoa ToJypacnana, SHEPrus CBSI3U aTOMHBIX sAEp, MPU OMHCAHUM TPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICT HCIIOJNB3YEMBIX BEJIMYUH, UX OOO3HAUYCHUS W CMHHMIIBI,
yKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (DU3MUYECKYI0 BEIUYMHY C JAPYTUMU
BCIIMYMHAMH, BBIYUCIATH 3HAYCHUC (1)I/I3I/I‘-I€CKOI71 BCJIMYMHBI; aHAJIU3UPOBATH (’101/131/1%01(1/16
IPOIECCHl U SBIIEHUS, UCTONB3Ys (DU3MUECKHe 3aKOHBl U MPUHLHUIBL: 3aKOH OMma, 3aKOHBI
MIOCJIEIOBATEIIFHOTO W TMapaJUIeTbHOIO COSAMHEHHS MPOBOAHUKOB, 3akoH J[xoyns—JleHna,
3aKOH DJIEKTPOMAarHUTHOM MHIYKIMH, 3aKOH IMPSIMOJIMHEHHOIO PAacHpOCTPAHEHUS CBETA,
3daKOHbI OTpPAXCHUSA CBETA, 3aKOHbI MNPCIOMJICHHSA CBCTA, YPAaBHCHHC DHHIITEHA JJIA
dhororddekra, 3aKOH COXpaHEHUSI SHEPTUHU, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPaHEHUS
AJIEKTPUUYECKOT'0 3aps/ia, 3aKOH COXPAaHEHHS MacCOBOTO YHCIA, TOCTy’iaThl bopa, 3akoH
paIMoOaKTUBHOTO pacmaja, MPH 3TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BBIPAKEHUE U YCIOBUS (TpaHUIIBL, 00JIACTH) MPUMEHUMOCTHU; OMPEIENATh
HalpaBJICHUE BEKTOpA MHIYKIIMH MAarHUTHOTO TIOJISI TIPOBOJHHMKA C TOKOM, CHJIBI AMIlepa H
cuiel JIopeHIa; CTpouMTh W ONHMCHIBATh M300pa)KEHHE, CO371aBaeMO€ IUIOCKHM 3EpKajioM,
TOHKOH JII/IH3OI71; BBIITOJIHATE 3KCICPUMCHTHI IO HCCIICAOBAHUTIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUN U
MPOIIECCOB C UCTOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA: TPU 3TOM (HOPMYIHPOBATh
npobiemMy/3agaqy W THUIOTE3y YYeOHOro OKCIEpPHUMEHTa, COOMpaTh YCTAaHOBKY U3
NPEIIOKEHHOTO 000PYAOBaHUS, IPOBOAUTH OIBIT U ()OPMYIIHPOBATH BHIBOBI; OCYIIECTBIISATH
MMPpAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I?>I/I‘ICCKI/IX BCJIMYMH, ITPHU 3TOM BBI6I/IpaTB ONTUMAJILHBIN
croco0 M3MepeHusl U UCIOIb30BaTh U3BECTHBIE METOJbI OIIEHKU MOTPEUTHOCTEeN M3MEpPEHU;
MCCIIEIOBATh 3aBHUCHMOCTH (DM3MUYECKMX BEJIMYWH C HCIIOJIh30BAHHWEM NPSMBIX W3MEPCHUH:
IIPY 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATh pe3yabTaThl MOJYYCHHOH 3aBHCUMOCTH
(u3nuecKuXx BENWYMH B BHUJE TaOmuil U TpaduKOB, JelaTh BHIBOJABI IO pe3ylbTaTaM
UCCIICIOBAHUS; COOJIOATh MpaBuia 0e30MacHOro TPyHa MPHU MPOBEACHUU HCCIICAOBAHUI B
paMKax y4eOHOro SKCIIEPHUMEHTa, Y4eOHO-UCCIIEeIOBATEIBCKON U TIPOCKTHOW JCATEIBHOCTH C
UCTIOJIh30BaHUEM HW3MEPUTENIBHBIX YCTPOHCTB H J1a00OpaTOpHOTrO OOOPYIOBAaHWS; pEIIaTh
pacuéTHbIC 3a/1a4i C SIBHO 33aJIaHHOW (DM3MUECKON MOAENbI0, UCTIONB3YS (PU3NYECKUE 3aKOHBI
Y TIPUHIIUITB], HA OCHOBE aHaJIHM3a YCIIOBUS 3a7a4ll BBIOMPATh (PU3UICCKYIO MOJICIh, BBIICISATH
(buzmvyeckue BeMUYUHBI U (OPMYIIBI, HEOOXOAUMBIC NJIsl €€ PEIICHUs], MPOBOAUTH PACUETHI U
OLICHUBAThHb PCAIBHOCTD IMMOJIYYCHHOI' O 3HAYCHUA (bH3H‘-I€CKOﬁ BCIINYHNHBI, peuiaTb
Ka4eCTBEHHBIC 3a/1aUi: BHICTPANBATh JIOTUYECKH HETPOTUBOPEUUBYIO IETIOYKY PACCYXKIACHUIA
C OMOpOi Ha W3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHHS, UCIIOIH30BAThH
IpU PELICHUH Y4eOHBIX 3aJa4 COBPEMEHHbIE MH(OPMAI[MOHHBIE TEXHOJIOTMM JJIs IMOMCKA,
CTPYKTYPUPOBAHHS, WHTEPIpPETAllMd M NPEACTaBICHHUS Yy4eOHOW M HAYYHO-TIOMYJSPHOM
uH(pOpMAINH, TONYYCHHOH U3 pPa3IHYHbIX HWCTOYHHMKOB, KPUTHYECKH AaHAITU3UPOBATH
MoJIy4aeMyr0 HMH(OpPMaIUi0; OOBSICHATh TMPUHIMIBI JCUCTBUS MallMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB, pa3iWyaTh yCIOBHS HX OE30MacCHOr0 HCIOJL30BaHUS B
MOBCETHEBHOM JKU3HU; MPHUBOIUTH MPUMEPHl BKJIAJa POCCUUCKUX U 3apyOekKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOUIETO MHpA, B Pa3BUTHE
TEXHUKHU U TeXHOHOFHﬁ; HCIIOJIB30BAaTh TCOPCTUYCCKUEC 3HAHUA I10 (1)I/I3I/IKC B HOBCC}IHCBHOﬁ
KU3HU Ui oOecrieueHus: 0e30MacHOCTH TPH OOpalleHnd ¢ MpuOopaMu W TEXHUYECKUMU
yCTPOWCTBAMH, JJIsi COXPAaHEHUs 3JOPOBBSI M COOIOICHUSI HOPM SKOJIOTMUYECKOTO MOBEACHUS

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO

MYHULUMNAJIbHOE BHOAXETHOE OBLLEOBEPA30OBATEJ/IbHOE 30.09.24 09:39 (MSK) CeptudukaT 4A4862464B56C2F3790FFCOFBDBEID1A
YYPEXXAEHUE "BPOAKOBCKASl CPEAHSIS1 OBLLLIEOBPA30OBATEJIbHASA

LUKOJIA UMEHU FrEPOSI COBETCKOIO COHO3A BOPUCA UBAHOBUYA

KOHEBA", MNonosa Onbra BnagumMmpoBHa, AMPEKTOp




B OKpY’Karolllel cpejie; padoTaTh B IPYIIE C BHIIOJHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH,
MJIaHUPOBATHh PAOOTy TPYMIBI, PAUMOHAIBHO PACTIPENEIATh OOS3aHHOCTH M TIJIAHUPOBATH
JeSTEeNbHOCTh B HECTAaHAAPTHBIX CHUTYyallUsX, aJ€KBaTHO OLEHHUBATh BKJIaJ KaXKIOrO W3
YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOMN MPOOIEMBI.

®OPMbI OPTAHU3AIIUU OBYUEHUS

BaxHyto posib B yueGHOM mpoliecce UrpatoT (GopMbl opranu3zanuu o0ydeHus. OCHOBHOM
(hopMmoii opraHuzanuu ya4eOHO-BOCIUTATEIHHON pa0OThl ¢ YUAIIMMHUCS B IIKOJIE SBISETCS YPOK
(YpOK 03HAaKOMJICHHSI C HOBBIM MaTEepHAIIOM, YPOK 3aKpETUICHHUS NU3YYEHHOT0, YPOK PUMEHEHHUS
3HaHUN U yMEHHH, ypoKk 00O0OIIEeHUsI U CUCTeMaTH3alM1 3HaHUH, YPOK IPOBEPKU U KOPPEKLUHU
3HaHUHN U yMEHHH, KOMOMHUPOBAHHBIN YpOK) OJHAKO, B 11 Kilacce, MOTyT OBbITh HCIIOIB30BaHbI
u apyrue ¢opmbl o0yuenus. [IpumeHenune pazHooOpa3HBbIX, HECTAHAAPTHBIX (opM oOyueHus
JOJDKHO B TEPBYIO OuYepelb COOTBETCTBOBATh HWHTEIUIEKTYyalbHOMY YPOBHIO Ppa3BUTHUS
00ydJaromuxcs ¥ UX IMCUXO0JIOTMYECKUM OCOOEHHOCTSIM.
K necranmaptHeiM (opmam oO0y4deHHsS (U3MKH B IIKOJIIE OTHOCSTCA: JICKIIMH, CEMHHApHI,
KOHCYJIbTAllMM, IPAKTUKYMBbI, TUIAKTUYECKHUE UTPbI, YPOKU-3a4€Thl, paboTa B rpyInmnax.

BUJIbl YYEBHOM JIEATEJIBHOCTH

Buouvl desmenvnocmu co cnosecnotl 0cHosol:

CamocrosiTenbHas paboTa ¢ yaeOHUKOM, SICKTPOHHBIMU 00pa3oBaTtenbHbIMU pecypcamu (DOP)
[ToaroroBka u mpeAcCTaBICHUE MyOJIMYHOTO BHICTYIUICHHS B BUJIC TIPE3EHTAIIUN

[Tonck mHbOpMaIMK B 3JEKTPOHHBIX CHPABOYHBIX HU3JAHUSAX: SJEKTPOHHOM SHIMKIONEINH,
CIIOBapsiX, B ceTd IHTEepHET, JIEKTPOHHBIX 0a3ax U OaHKaX JaHHBIX.

OT6op u cpaBHEHHWE MaTepHaia W3 HECKOJIbKMX HMCTOYHHUKOB (00pa3oBaTEIbHBIN pECypc CEeTH
Hutepuer, DOP, TekcT yueOHHMKA, TEKCT HAYIHO-TIOMYIJISIPHOM JINTEPaTypHI)

CocraBiieHHE C TMOMOIIBI0 Pa3TUYHBIX KOMIBIOTEPHBIX CPEACTB OOydYeHHWs IUIaHA, TE3UCOB,
pe3roMe, aHHOTAIlUH, aHHOTHPOBAHHOTO 0030pa JIMTEPATYPHI U JIp.

[ToaroroBka BBICTYIUIEHUH U JIOKJIAJOB C HCIOJIb30BAaHUEM pPa3HOOOpPa3HBIX HCTOYHUKOB
nHpopmanuu.

Pemenue 3agau.

BrinonHeHrE TECTOBBIX 3aIaHUH.

IMonck wHpopmanuu B CceTH MHTEPHET U COCTABJICHHWE CPABHUTENBHOM  TaOIUIIBI
(obOpazoBarenbHBIN pecype cetu MaTepHer, DOP, Teker yuyeOHHMKA, TEKCT HAYYHO-TIONYIISIPHOU
JUTEPATYPHI)

Buovl desmenvnocmu na ocHose gocnpusmus obpaza:

[TpocMmoTp u 00CykJIeHHE YICOHBIX (PUIBMOB, MPE3CHTAIIUN, POTUKOB

Habmroienue 3a 1eMOHCTpanusiMu IpernoaaBaTess

OObscHeHre U HHTEepIpeTalus HabI0JaeMbIX SBICHUN

Ananu3 rpaduKoB, TAOJIHII, CXEM

N3ydenue ycTpoiicTBa MEXaHM3MOB U MIPUHIIMIIA UX ICUCTBUS

AHanu3 Npou3BOICTBEHHBIX CUTYallUl, CATYaTUBHBIX 33124

N3yuenue nocieoBaTeIbHOCTH BBIMOIHEHUS OMepainil

AnHanu3 npoOiaeMHBIX Y4eOHBIX CUTYyalui

Buouvl deamenvnocmu ¢ npakmuyeckoii 0CHOBOU:

[TocTaHOBKa OMBITOB TSl IEMOHCTPAIUU TPYIITIE

[ToaroroBka u odopmiieHHE C TOMOMIBIO MPHUKIATHBIX MporpaMM OOIIEro Ha3HAYCHUS
pe3yJabTaTOB CaMOCTOSITENIbHON- paboThl B XOA€ Yy4eOHOM M HaydyHO-TIO3HaBATEIbHOU
JEeSTENHbHOCTH

Brimonaerune mabopaTopHBIX paboT

[IpoBeneHme nccaen0BaTENbCKOro HIKCIIEPUMEHTA

T ORI AHCT D VR ORI

l\v{uﬂe.ump OBaHUC 1T KOHCTPYHUPOBAHC
JOKYMEHT MOAMUCAH SJTEKTPOHHOW MOANMUCHIO
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Pemienue skcrieprMeHTaIbHBIX 3a7a4
HNudpopmanusi 0 BHECEHHBIX H3MEHEHUAX B ABTOPCKYIO POrpaMMy M MX 000CHOBaHMe
Her nsmenenuit.

Hacrosmas pabouast nporpamma paspadoTaHa ¢ y4eTOM:

- ®enepa’abHOr0 KOMIIOHEHTA FOCY1apCTBEHHOI0 00pa30BaTeIbHOIO CTaHAapTa

- yae6Horo mana MBOY «bponkosckas COII» na 2024-2025 yuebnblii TO7;
- IPUMEPHOM IPOrpaMMBbl CpeAHero ob1ero oopazoBanus 1o ¢usuke; Ha peanusanuio qaHHON
IIPOrpaMMbl, COIJIaCHO y4eOHOMY IUIaHy YYPEKICHHsI, OTBOJUTCA 2 yaca B HeJelnto, 68 yacoB B
rof.

TemaTuveckoe MJIAHMPOBAHUE

No Tema ypoka Kou- 20P o0opyaoBaHue
ypoka n/n/ BO
Ne ypoka B 4acoB
TeMe
(paznene)

OcHoBbl s1ekTpoanHamMuku (11 yacos)

MarauTHoe 1noJie (5 4acon)

1/1. | BBomHbIit HHCTPYKTaXK MO OXpaHe Tpyaa. [locTossHHbIE Bubanoteka MarsuTsi,
MarHuThbl U UX B3auMojielicTBre. MarHuTHoe noJe. 1 LOK IIPOBOJIHUKH,
BekTop MarHuTHOM UHIYKIMK. JIMHUM MarHUTHON https://m.eds | pcrounuk
WHIYKIWH. 00.ru/ff0c977 | toka.

2/2 BubnnoTeka Marsursl,
MarauTtHoe 1oJyie IpOBOJAHUKA ¢ TOKOM. OnBIT 1 LOK IIPOBOJIHUKH,
Dpcrena. B3auMoieiicTBre MPOBOIHUKOB C TOKOM https://m.eds | ucrounuk

oo.ru/ff0c98fe | toka.

3/3 Bubnnoteka
JlelicTBME€ MarHUTHOTO TOJI HAa IPOBOJHUK C TOKOM. 1 LIOK
Cuna Amrnepa. https://m.eds

00.ru/ff0c98fe
4/4 . Karyka,
[TepBHUUHBIN HHCTPYKTAX MO OXpaHE TPyAa Ha
HCTOYHHK
paboueMm mecre. JIabopaTopHasi pa6ora Nel 1 ToKa
«M3Mepenue cuibl B3aUMOJCUCTBUS KaTYIIKU ¢ TOKOM ’ o
U MALHITa MMOCTOSIHHBIN
MarHur.

5/5 . Bubnunoteka
JleficTBHE€ MarHUTHOTO MO Ha ABUKYLIYIOCS LIOK
3apshkeHHYI0 yactuiy. Cuia Jlopenma. Pabora crutel 1 https://m.eds
Jlopenna oo.ru/ffocodf
DJIeKTPOMATHUTHAsI HHAYKIMSA (6 4acoB)

6/1 | DnexkrpomaruuTHas HHAYKIUs. [I0TOK BekTopa
MarHuTHOU uHAyKuuu. DJ1C nHayKIuu. 3aK0H 1
3JICKTpOMarHuTHOM MHAyKIuu Dapasnes
[IepBUYHBIN HHCTPYKTaX IO OXpAaHE TPya Ha Bubnunoteka Karymika,

2/ pabouem mecte. JlabopaTopHas padora Ne2 1 LUOK https:// | mocTostHHBIN
«HccaenoBanue SBICHUS 3neKTp0MarHI/ITH01‘/’I m .edsoo MAarHurT.
VHIYKIAW) .ru/ffOca 15

8/3 Bubnnoteka

NunykTtuBHOCTD. SBNeHHe camouHaykuuu. DJC

JOKYNEHT NOAMNCAI

~ 1 LIOK https://
C&MOMHLL%KLLMM. JHCPI'WA MAI'HUTHOI'O ITIOJIM KAaT yLLlKl/l
INNEKTPOHHOM TIOAMUCHIO m .edsoo
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C TOKOM. BHGKT‘pOMaFHI/ITHOC I10JIC

.ru/ff0ca600

9/4 | TexHu4eckue yCTpOMCTBA U UX PUMCHEHUE:
MMOCTOSTHHBIC MArHHUTHI, dJICKTPOMAarHHUTHI,
AJIEKTPOJIBUTaTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YacTHUIl, UHAYKIIMOHHAs IeYb

10/5 Bubnuoteka
O6o0maromuii ypok «MarauTHoOE Tose. LIOK https://
DneKTpoOMarHuTHas UHAYKIIUS m .edsoo

.ru/ff0cab82

11/6 Bubanoteka KapTOYKHU
KonTpoabnas padora Nel no teme «MarHuTHoe LLOK https://
noJie. DIeKTPOMAarHuTHAS UHIYKITUS m .edsoo

.ru/ff0cads8
Kosneoanusi v BosiHbI (14 yacoB)
Mexanuuyeckue KoJieoaHus (2 yaca)
12/1 Bubnunoteka IlItaTus ¢
CB00OIHBIE MEXaHNYECKUE KOIECOaHM. =
LOK https:// | mankoi.
I"apmonnyeckue konebanus. Y paBHEeHUE
rapMoOHHUYECKuX Konebanuii. [IpeBpamienne sHeprun m .edsoo Mastrimk.
.ru/ff0caf06
[TepBUYHBIN HHCTPYKTAXK MO OXpAHE TPY/a Ha I'py3sI pazHoit
pabouem mecte. JlabopaTopHasi pa6ora Ne3 MaccChl,

13/2 | «MccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIBIX MasiITHUK,
KoJIeOaHU# rpy3a Ha HUTH OT JITMHBI HUTH H MaCChI IITaTUB C
rpysa» JIAIIKOM.
DJIeKTPOMATHUTHBIE KoJiebanus (7 4acoB)

14/1 | KonebarenbHblii KOHTYp. CBOOOIHBIE Bubnnoteka
AIIEKTPOMArHUTHBIC KOJIEOaHUS B HICATHBHOM LLOK https://
K0JIe0aTEIbHOM KOHTYpE. AHAJIOTHUS MEXKIY m .edsoo
MEXaHMYECKUMU M DJIEKTPOMArHUTHBIMU .ru/ff0cb820
KoJIeOaHUSIMU

15/2 Bubnunoteka
®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B LOK https://

UJeaTbHOM KO0Je0aTeIbHOM KOHTYpE m .edsoo
.ru/ffocb9c4
Bubnnoteka

[IpencrarieHne 0 3aTYXAOIINAX KOJICOAHHSIX. LIOK https://

16/3 | BeiHyXIeHHBIC MEXaHHUECKHE KoeOanus. Pe3oHanc. m edsoo '

BreIHYXICHHBIE 3JIEKTPOMAarHUTHBIC KOJICOaHMs ru/ffOcbb86
u _ . Bubnnoteka Acuwmnorpad,
[Tepemennslit Tok. CUHYCOUAANBHBIN TepeMEHHBIN .
17/4 | Tok. MOITHOCTD IEPEMEHHOT 0 TOKa. AMILUTUTYAHOE U UOK https:// | meTourm
N m .edsoo IEPEMEHHOTO
JCUCTBYIONICE 3HAUCHNE CHIIBI TOKA U HAPSDKCHUS ru/ffOcbd34 ToKA.
18/5 Mopenb
Tpancdopmarop. [IpousBoacTBo, nepenaya u
. TpaHnchopmaro
oTpeOIeHUE IIESKTPHIECKON SHEPTHH pa
v N Bubanoteka DNEeKTpUYECKU
CTPOMCTBO U MPAKTUUYECKOE MPUMEHEHHE ) o
LIOK https:// | it 3BOHOK.

19/6 | s;mexTpHUYEeCcKOro 3BOHKA, TeHEpaTopa MepeMEeHHOT0 m edsoo
TOKa, IMHUH 3JIeKTporepenad ru/ffocc324
DKOJIOTHYECKHUEe PUCKH MPU TTPOU3BOJICTBE

20/7 | anexkrposneprun. KynbTypa ucronb30BaHus

aTaYVaYi

e REARQAHSRLHIL B OBCCAHGBHON KU3HI

HOTOT
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Mexanunueckue BOJIHBI (2 yaca)

21/1 Bubnunoteka
MexaHnueckue BOJIHbI, yCIOBUS paclpOCTPAHEHUS. LIOK https://

[Teproa. CkopocTh pacnipoCTpaHEHHsI U JUIMHA BOJIHBI. m edsoo
[Tonepeunblie U MPOIOIBHBIE BOJTHBI ru/ffOccasd

22/2 | 3Byk. CkopocTtb 3ByKa. [ pomMkocTh 3ByKa. BeicoTta KamepToHsi,
toHa. TemOp 3ByKa MOJIOTOYEK
DJIeKTPOMATHUTHBIE BOJIHBI (3 yaca)

Bubnnoteka

23/1 DIIeKTPOMArHUTHBIE BOJHBI, UX CBOMCTBA U CKOPOCTh. LIOK https://
[Ikana 37eKTpOMarHUTHBIX BOJH m .edsoo

.ru/ffOccfe 0

24/2 | TIpyHIUIIBI paIOCBSI3H U TENEBUICHHS. Pa3BuTne
cpencTB cBsi3u. Paanonokanus

25/3 Bubnunoteka KapTO4YKHU

KounTtposabHas padora Ne2 «KonebGaHus # BOJTHBD) LOK https://
m .edsoo
.ru/ffOcc 6 f8
CBeToBble BOJIHBI. 'eoMeTpHYecKasi M BOJHOBAsI
ontuka (104)

26/1 | IpsiMonuHEHHOE pacpoOCTpaHEHHUE CBETA B ToueuHbrit
oIHOpoAHOM cpene. Toueunblit uCTOYHUK cBeTa. JIyu HWCTOYHUK
CBETa CBETa

2712 Hcrounuk
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKECHUS CBETA.

. CBeTa, MJI0CKOe
[TocTpoenune n300pakeHNit B IIIOCKOM 3epKaie ’
3epKajo.

28/3 | IlepBUYHBIl HHCTPYKTAX IO OXpaHEe TPy/aa Ha Ncrounuk
paboueMm mecre. [Ipenomnenue ceeta. [TomHoe CBETAa, IJIOCKOE
BHyTpeHHee oTpakeHue. [IpenenpHplil yroi noiaHoro 3epKajo.
BHYTPEHHEI0 OTPaKEHUS

29/4 Crexkio,
JlabopaTopnasi pabora Ne4 «J13mepeHne nokasaTess I;:GT;);{HHK
MPEIOMIICHUS CTEKIIA» ’

HUPKYJIb,
KAJIbKYJISATOP.
30/5 Bubnnoteka JIuH3bL.
Jlunzsl. [loctpoenune nzobpaxenuii B muHze. opmyia LLOK https://
TOHKOM JIMH3bI. Y BEJIHMYEHUE JINH3BI m .edsoo
.ru/ff0cdd 1 e
[TepBUYHBIN HHCTPYKTAX MO OXpaHe Tpy/Ja Ha CoOuparomias

31/6 paboueMm mecte. JIabopaTopHasi padora NeS JIMH3A,
«OmnpeneneHre ONTUIECKON CUIIBI IMH3BI U (POKYCHOT'O HCTOYHUK
paccTosiHUSL COOMPaIOLLEH JIMH3b» CBeTa.

32/7 | Nucnepcus cBeta. CIOXKHBIH cocTaB 0eI0ro cBeTa. CrexnsiHHas
L{Bet. JIaGopaTtopHas padoraNe6 «Habmonenue IIpU3Ma.
JMCIIEPCUU CBETA»

33/8 Bubnnoteka Judpaxunons
WuTepdepennus cBera. Audpaxius cera. LOK https:// | as permorka.
JudpakuronHas pemérka m .edsoo

.ru/ff0ced22
Bubnunoteka
34/9 | IlonepeyHOCTh CBETOBBIX BOJH. [lonsipu3anus cBera LA b ]

OR ||LLp>.//’
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35/1

OnTrueckue npuOOphI UX YCTPONCTBA U YCIOBUS UX
0€e3011acHOro MPUMEHEHHSI

OcHOBBI CIeNNATBHON TEOPUU OTHOCHUTEJILHOCTH
(4 yaca)

36/1

['paHuLIBI MPUMEHUMOCTH KJIACCHYECKOW MEXAHUKH.
[TocTynaTel cielabHOW TE€OPUH OTHOCUTEIbHOCTHU

37/2

OTHOCUTEIIFHOCTD OAHOBPEMCHHOCTH. 33.MCILH€HI/I€
BPEMCHHU U COKpAIICHUEC NJIMHBL

38/3

DHeprusi u UMITYJIbC PESITUBUCTCKON yacTUlbl. CBA3b
MacCChI C SHEPTUeH U UMITYJIbCOM. DHEPTHsl TTOKOsI

39/4

KonTtpouabsnas padoraNe 3 «Ontrka. OCHOBBI
CHELMAIbHOW TEOPHUH OTHOCUTEIBHOCTH

Kaptouku
JUJAKTUYECKU
e

KBanToBas ¢pusnka (15 yacoB)

CBeToBbI€e KBAaHTHI (6 uaca)

40/1

®otonbl. Dopmyina [Inanka. DHEprus U UMITYJIbC
dorona

Bubnnoteka
LIOK https://
m .edsoo
.ru/ffOcffc 4

41/2

OTtkpbiTHE U uccaenoBanue Gorodddexra. OnbITol A.
I'. CroneroBa

42/3

3akoHbl porodddekra. YpaBHeHHE DUHINTEHHA IS
dororddexra. «Kpacnas rpanumay Gororddexra

43/4

Jasnenue ceera. OnbiTel I1. H. JIeOenena.
XUMHYECKOE ICHCTBUE CBETA

Bubnunoteka
LIOK https://
m .edsoo
.ru/ff0dod a 6

44/5

TexHuueckue ycTpoucTBa U MPAKTUIECKOE
IpUMEHEHHE: GOTOAIEMEHT, POTONATUHK, COTHEUHAs
Oarapesi, CBETOJIMO]

Mpe3eHTaluu

45/6

Pemenue 3amad mo teme «CBETOBBIE KBAHTHI»

CoOopuuK
3a/pKad
Crena”oBa

AtomHas ¢pusuka (4 yaca)

46/1

Monenbs aroma Tomcona. OmbiTel Pesepdopaa mo
paccesHuIO o-yacTull. IlnanerapHas Mmoaens atroma

Bubnnoteka
LIOK https://
m .edsoo
.ru/ff0 do91 a

4712

IToctynater bopa

48/3

W3nydyenue u noruomieHre (OTOHOB Ipu Iepexoie
aTOMa C OJHOIr0 YPOBHS DHEPIrUU HA Apyrou. Bunabl
CIEKTPOB

49/4

BonHoBsle cBOMcTBa yacTuil. BonHsl e bpoiins.
KopnyckynspHo-BoiaHOBOM ayann3M. COHTaHHOE U
BBIHY)KJCHHOE M3JIyUYCHHUE

du3zuka aTOMHOrO0 s/Apa (5 4yacon)

50/1

OTtkpeiTHE pagunoakTuBHOCTU. OnbITH Pe3epdopaa mo
OTpENIeTICHUIO COCTaBa PaIUO0AKTUBHOT'O U3ITyUCHUS

Bubnuoteka
LIOK https://

JOKYMEHT NOANUCAH SNEKTPOHHONA O0AMNUCKID

m .edsoo
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CgoiicTBa anb(a-, 6era-, raMmma-u3iydyeHus. Bousxue 1
PaJMOaKTHBHOCTH Ha KHMBbBIC OPTaHU3MBI

51/2

52/3 | OtkpsiTHE TIPOTOHA U HEWTpOHA. 30TOMEI. Anbda- 1
pacnaj. DNeKTpOHHBIN U TIO3UTPOHHBIN OeTa-pacnaj.
["amMma-u3nyyeHue

53/4 | DHeprus CBA3M HYKJIOHOB B sijipe. SIiepHble peaKilnu. 1 Tabmua
SAnepnsiit peakrop. [IpoGnemsl, nepcneKTUBEI, Meneneesa.
HKOJIOTUYECKUE aCTIEKThI SACPHOI SHEPTETUKH

54/5 | DnemenTapHble yacTHIBL. OTKPBITHE TIO3UTPOHA. 1 Bubnuoteka
MeTo/ibl HaOMKOJEHHS ¥ PETUCTPALIMH 3JIEMEHTAPHBIX LIOK https://
gactui. Kpyrisiii cron «DyH1aMeHTaIbHbIC m .edsoo
B3aMMOJICHCTBUS. EAMHCTBO (hM3NUECKON KapTHHBI .ru/ff0d 0 e38
MHUpa»

Crtpoenue Bcenennoii (7 yacoB)

55/1 | Dramsl pa3BuTHs acTpoHOMHUH. [IpuKiIaHOE U 1 MPE3CHTAIIHS
MHPOBO33pEHYECKOE 3HAUYCHNE aCTPOHOMUU. Bua
3B&3HOrO Heba. Co3Be3aus, sipKue 3BE3/bI, TIJIAHETHI,
uX BUIMMoe JBrokeHue. CollHevHas cucremMa

56/2 | Connue. ConHeYHast aKTUBHOCTh. VICTOYHHK SHEPTUH 1 MPE3EeHTALINS
ConHua u 3B€311

57/3 | 3BE3/b1, X OCHOBHBIEC XaPAKTEPUCTUKHU. 3BE3IbI 1 MPE3CHTAIIHS
TJIaBHOH MOCNIeI0BaTeNbHOCTU. BHYTpeHHEe cTpoeHHe
3BE371. COBpeMEHHBIC TIPEICTABICHUS O
MTPOUCXOXKJICHHUH U dBoJronny CoJTHIIA U 3BE3]T

58/4 | Mneunstii [Tyrs — Hara ["anakruka. [Tonoxenue u 1 IIPE3EHTALINS
nekenue Conana B [Nanmaktuke. ["anaktuku. YEpHbie
JBIPBI B AJpax rajJlakTHUK

59/5 | Becenennas. Pa3oeranue ranakruk. Teopus bonbmioro 1 IIPE3EHTALINS
B3pbIBa. PesinkTOBOE M3nydeHne. MeTarajiakTuka

60/6 | Heperennsie mpo0IeMbl aCTPOHOMHUH 1

61/7 | KonTpoabHasi pabotaNed «DjeMeHTH aCTPOHOMHUH H 1 JnnakTuaecku
acTpo(U3UKU» € KQpTOUKH.

IMoBTOpenue (4 yaca)

62/1 | O6o6maroumii ypok. Pors ¢pu3uKku 1 acTpOHOMUH B 1
YKOHOMHUYECKOM, TEXHOJIOTHICCKOM, COIMAIbHON 1
ATHYECKON cepax AesTeTbHOCTH YET0BEKa

63/2 | O6o6maronmii ypok. Pons u Mmecto Gu3uku u 1
ACTPOHOMUH B COBPEMEHHOM HAyYHON KapTUHE MUpPa
64/3 | O6o6maromHii ypok. Posb Gpu3nueckoit Teopuu B 1

(hopMUPOBAHUY TIPEICTABICHUN O (PU3HUIECKON
KapTHHE MUpa

65/4 | O6o6maromwmii ypok. Mecto (pu3n4eckoit KapTHHBI 1
MHpa B 00IIEM PSITy COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX IPEJICTABICHUIN O IPUPOJIC

PesepBHbIE ypoKkHU

66/1 | Pe3epBHbIit ypok. MarHuTHOE MOJIE. 1
DJeKTpOMAarHuTHAsL MHYKIIHSI
67/2 | PesepBHblit ypok. Ontrka. OCHOBBI CHIEUATBEHOMN 1

TCOPUMU OTHOCUTCIIBHOCTH
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68/3 | Pesepusiit ypok. KBantoBast pusuka. DjaeMeHTHI 1 Bubnnoteka
ACTPOHOMMH M aCTPODHU3HKH. LIOK https://

Onucanue MaTepHAJIbHO-TEXHHYECKOr0 M Y4eOHO-MeTOAMYEeCKOro odecrnedyeHusi padodei
IPOrpaMMbl
[Iporpammber  mnst  oOmeoOpa3oBarenbHBIX  yupexxkaeHui. @msmka. 10-11 wm. A.B.
Hlaranunoii ,(6a30Be1ii ypoBeHs), M: IIpocBemenue , 2018r

METOJUYECKUE MATEPUAJIbI AJIA1 YUEHUKA

@uszuka. 11 kmacc. YueOHMK [uid  001Ie00pa30oBaTENbHBIX YUpPEXKACHUI:0a30BbIM U
npodwibHBI  ypoBHH, moxA penakmuedn [.5I. MskumeBa u b,b. byxonumesa M:
IIpocsemenue, 2014

COopHuk 3an1a4 o ¢pusuke noj penakiueit Crenanosoit ['.H.

METOJUYECKHNE MATEPUAIJIBI IS YUUTEJIA

Owusuka. [loypounsie paspaborkm. 11 kmacc : yueb. mocobue s oO0meodpa3oBar.
opraHuzanuii : 0a3oBbld M yriay6na. ypoBau / FO. A. CaypoB. — 4-e m3a. gom. — M. :
[Ipocsemenue, 2017. — 274 c. — (Knaccuueckuii kypc).

@usuka. 11 kmacc. YueOHuK [uis 00I1€00pa30BaTENbHBIX YyUpeXIeHUI:0a30BbIH U
npopuabHBIA  ypoBHM, moj pemakuuedt [.5l. Mskumea u b,b. byxonmesa M:
[Tpocsemenne, 2014
Kontponb 3HaHMi, yMeHMH W HaBbIKOB ydammxcs no ¢usuke 10-11 knacca(B.A.3a6orun,
B.H.Komuccaposa), M., IIpocsemienne, 2008
®dwusuka. 11 xnacc. bazoeiit ypoBeHb. Metoauueckoe mocodue (aBrop B. A. KacesHoB).
®dusmka. 11 knacc. J[unakrudeckue kapTouku-3aganus (aBTopsl M. A. Ymakos, K. M. YiakoB)
IIndpasbie 00pazoBaTebHbIE pecypchl.
1 http://nsportal.ru - coumanbHas ceth pabOTHHUKOB 00pa30BaHUSL.
2 http://markx.narod.ru/pic/ - ¢pusuka B mkore.
3 http://festival.1september.ru/articles/ - ¢ectuBanp nenarormueckux uaein «OTKPBITHIH YPOK».
4 http:/lwww.fizika.ru/ - caiit ans yaureneid GU3MKH U UX YUCHUKOB.
5 http://www.physics.ru/ - maTepuaisi o Gu3uKe.

6 www . ege .edu.ru - maopmarmonnsrii mopran EI'D. 7 http :// school - collection . edu . ru / -
eaunas kosutekus [{OPos

_Texnuuecxkue cpeocmea odyuenus
1. Komrmbrorep.
2. MynpTuMeananpoeKTop.
3. DKpaH
4.060pynoBanue (1abopaTopust PU3UKH),
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