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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usmke 6a30BOro ypoBHS Ha YpOBHE cpemHero odmero oOpa3oBaHHs
pa3paboTaHa Ha OCHOBE TOJOXEHWH M TpeOOBaHMH K pe3yJibTaTaM OCBOEHHSI OCHOBHOH
oOpazoBatenbHO mporpamMmbl, npenctaBieHHbix B OI'OC COO, a Takke € y4éTOM
benepanpHON paloueill mporpaMMbl BOCIUTAHMA M KOHLEMIUH TPENOAAaBaHUS y4eOHOTO
npeamera «®Pusuka» B oOpasoBarenbHBIX —oOpraHm3anusx Poccuiickoir  ®enepaumy,
peann3yIOLINX OCHOBHBIE 00pa30BaTENbHbIC TPOTPAMMBI.

Conepxanue mnporpaMmbl 1o (PU3MKE HANPaBJIEHO Ha (POPMHPOBAHUE ECTECTBEHHO-
HAy4HOH KapTuHBI Mupa obyuarommxcst 10-11 kmacco nmpu obydeHun ux ¢pusuke Ha 6a30BOM
yPOBHE HAa OCHOBE CUCTEMHO-IIESITEIbHOCTHOTO noaxoaa. IlporpaMmma no ¢pusnke COOTBETCTBYET
tpedoanusiM @I'OC COO k muaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METAIPEeIMETHBIM
pe3yibpTrataM OOYyYeHHS, a TaKK€ YYUTbIBAET HEOOXOAMMOCTb PEaU3alH MEXIPEIMETHBIX
CBsi3ell (PM3MKM C €CTECTBEHHO-HAYYHbIMH y4eOHbIMH mpeameraMu. B Hell ompenensrorcs
OCHOBHBIE LIEJIN M3Y4YeHUs1 (PH3UKU Ha YpOBHE CpemHero odmero oOpa3oBaHus, IJIAHUPYEMbIe
pe3yJibTaThl OCBOCHHUS Kypca (PHM3UKU: JHMYHOCTHBIE, METalpeAMETHbIe, MNpeaMeTHble (Ha
0a30BOM YPOBHE).

IIporpamma 1o pu3MKe BKIFOYAET:

® IUJJAHUPYEMBIE PE3YJbTAThl OCBOCHUS Kypca Pu3UKU Ha 0a30BOM ypOBHE, B TOM YHUCIIE

NPEAMETHBIE PE3yJIbTAThI 10 To1aM O0Y4YEHNS;

e conepkaHue yueOHOro mpeamera «Pu3nkay mo rogam oOyUeHMs.

du3nka Kak Hayka o Haubosee O0IIMX 3aKOHAX MPHUPOJIBL, BBICTYIIAs B Ka4eCTBE yueOHOro
npeaMeTa B IMIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIQJ B CHCTEMY 3HAHUI 00 OKpY’KaroIleM MHpE.
[IxonbHbI Kypc (QU3MKH — CHCTEMOOOPA3yIOIUH Ui €CTeCTBEHHO-HAyUHBIX Y4EeOHBIX
NPEIMETOB, IMOCKOJIBbKY (PH3HUYECKHE 3aKOHBI JIE)KAaT B OCHOBE IMPOLIECCOB U SIBJICHUH, N3y4aeMbIX
xumuel, ouonorueit, pusmueckoii reorpadueit u actpoHomueil. Mcrnonp3oBaHne U aKTHBHOE
npuMeHeHne (U3NYeCKNX 3HAHWUH ONpenenseT XapakTep © pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TIIOJyYEHUs] HOBBIX
MaTepHajioB C 3alaHHBIMU CBOMCTBAMU U ApYyrux. M3yuenne pu3nkyu BHOCHUT OCHOBHOMN BKJIAJ B
(opMHUpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa 00yJaro1muxcs, B GOpMUPOBAHUE YMEHUH
NPUMEHSITh HAYYHBII METOJ] TIO3HAHHUS ITPH BBITIOJIHEHUN UMHU YIEOHBIX HCCIEIOBAHUH.

B ocHOBY kypca Gpu3uKH Al YPOBHS CpeAHEro oOmero o0pa3oBaHus MOJIOKEH Ps UACH,
KOTOpPBIE MOJKHO PaCCMATPUBATh KaK MPUHIIUITBI €70 IIOCTPOCHHUSI.

Hoes yerocmuocmu. B cOOTBETCTBUU € HEH KypC SBIISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COIEP KUT MaTepHall U3 BCEX Pa3fesioB (PH3MKH, BKIIOUAET KaK BOMPOCHI KIIACCHUYECKOW, TaK U
COBPEMEHHOM (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUH C Hell MaTepuan Kypca pu3nuku oObeqUHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBisiercss (OpPMHpPOBaHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepPUH, BEIIECTBE U MOJIE.

Hoesn eymanumapusayuu. E€ peanuzanus npeanosaraeT UCHoIb30BaAHHE TYMaHUTAPHOTO
NOTeHIMa a PU3NIECKON HAYKH, OCMBICIIEHHE CBSI3U Pa3BUTHs (U3UKH C Pa3BUTHEM OOIIECTBA,
a TAaKXKe C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU M HKOJIOTHYECKUMH TPOOIeMaMH.

Hoes npuxnaonoi nanpaenennocmu. Kypc ¢pusnku npenmnonaraer 3HaKOMCTBO € ITUPOKUM
KPYI'OM TEXHMYECKUX U TEXHOJIOTHYECKUX MPIIIOKEHUH H3yUYEeHHBIX TEOPHHA U 3aKOHOB.

Hoesn osxonoeusayuu peamnsyercs: IMOCPENCTBOM BBEIEHHUS JJIEMEHTOB COAEPKaAHUS,
MOCBSLIIEHHBIX HKOJIOTHYECKHM TpoOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKU U TEXHOJIOTHH, a TaKKe 00CYKAeHUS MpoOJIeM pallOHAIBHOTO PUPOIONOIb30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpemHero obuiero oOpa3oBaHHS
ABISIFOTCSL (pu3ndeckue Teopun (GOPMUPOBAHHME MPEACTABICHHH O CTPYKTYpe MOCTPOSHHS
¢usndeckoii Teopuu, ponau (yHIAMEHTAJbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX



NPEACTABICHUSAX O MPUPOAE, TPAHHUIAX MPUMEHUMOCTH TEOPUH, ISl OMHCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IIPOLIECCOB).
CucTeMHO-IesITeTbHOCTHBIN MOAXO0A B Kypce (PU3UKH Peau3yeTcsl MPEKIe BCEro 3a CUéT
OpTaHU3aLH SKCIIEPUMEHTAIBHON AesTeabHOCTH obydatommxcs. J{mst 6a30BOro ypoBHs Kypca
(U3MKH — 3TO UCHOJNB30BAHUE CHCTEMBbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaToOpHBIX PadOT, KOTOpble B mporpamme Mo (usnke OObEANMHEHBI B OOMIMIA CIHUCOK
YUEHHUYECKUX MPAaKTUYeCKHX paldoT. BrimeneHune B yka3aHHOM mepedyHe J1adopaTopHbIX pador,
NPOBOAUMBIX [UIsI KOHTPOJII M OLEHKH, OCYLIECTBISIETCS yYaCTHHKaMH O0pa3oBaTeIbHOTO
nporiecca UCXOoAst U3 0COOEHHOCTEH TUIAHUPOBAHMS M OCHaleHus1 Kabuneta ¢pusukn. [lpu sToM
obecrieunBaeTcsl OBJNaACHUE OOYYArOIIMMUCS YMEHHUSMH MpPOBOAUTH KOCBEHHBIE W3MEPEHUS,
UCCIIEIOBAHUSl 3aBUCHMOCTEH (DM3MUECKMX BEJNMYMH M IIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEIJIOKEHHBIX THITOTE3.
Bonbmoe BHUMaHNE yAENsAETCsS PEIIEHUI0 PACYETHBIX M KaYeCTBEHHBIX 3anad. Ilpu sTom
IUISl PAacUETHBIX 337144 MPUOPUTETOM SIBIIFOTCS 337a4 C SIBHO 3aJaHHON (PU3NYECKOH MOJIEINBIO,
MO3BOJISIIOINME TPUMEHSTh M3YYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszeina
Kypca, TaKk 1 UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3nenoB. [l KaueCTBEHHBIX 337a4 MPUOPUTETOM
SABJISTIOTCSL 3aJaHusi Ha OOBSICHEHHWE TpOTeKaHWs (U3NYECKUX SIBICHUH M TPOIECCOB B
OKpYKaloIel >KU3HH, TpeOyromue BbiOOpa (HPU3NUECKOW MOAENU ISl CUTYalUd MPAKTUKO-
OPUEHTHUPOBAHHOT'O XapakTepa.
B coorBerctBunm ¢ TpeboBanusimu DPI'OC COO k MarepHaIbHO-TEXHUYECKOMY
obecriedeHno y4eOHOro mporecca 0a3oBbIi ypOBEHb Kypca (U3MKH HAa YPOBHE CPEIHEro
oOmmero o0pa3oBaHMs JOJDKEH M3y4aTbCsl B YCIOBUSAX NMPEIMETHOro kabuHera (PU3MKH WIH B
YCJIOBHSIX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyUYHOro LuKja. B kabunere
¢$u3nKu 1OKHO OBITH HEOOXOIUMOE JTabopPaTOpHOE OOOPYIOBAHNE JJIsI BHITIOJTHEHHUS YKAa3aHHBIX
B TMporpamMme 1O (H3NKe YYEHHMYECKHX TMPAKTHYECKMX paboT W IEeMOHCTPALMOHHOE
obopynoBaHue.
JemoHCcTpaunonHoe o0opynoBaHue (OPMHUPYETCsl B COOTBETCTBUH C  IPHUHLUIIOM
MHHHMAJIBHON JTOCTaTOYHOCTH M 00ECHeunBaeT MOCTAHOBKY MEPEUNCIEHHBIX B MPOrpamMMe 110
($u3nKe KIIOUEBBIX AEMOHCTPALMH ISl WUCCIECAOBAHUS HM3Y4YaeMbIX SIBJICHUH M IPOLECCOB,
SMIHUPUIECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHX MPUMEHEHHI.
JlaboparopHoe oOOpymoBaHHE ISl YHEHMYECKHX MPakTHYeCKHX pador (opmupyercs B
BU/I€ TEMAaTHUYECKUX KOMILUIEKTOB M OOECIIEYMBAETCS B Pacdyére ONHOTO KOMIUIEKTA Ha ABYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOrO OOOPYAOBAHUS AOJDKHBI OBITH
MIOCTPOECHBI Ha KOMITJIEKCHOM HCIIOJIb30BAHIH AHAJIOTOBBIX M LM(PPOBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B BUIE€ LIU(PPOBBIX JTaOOpaTOPHIA.
OCHOBHBIMH LETSIMH U3y4eHUs PU3NKHU B 0011eM 00pa30BaHUU SIBIISTIOTCS:
e (QopMupoBaHHE HHTEpPeCa M CTPEMJICHHS OOYYAIOLIMXCA K HAYYHOMY H3yUEHHIO
NPUPOABI, PA3BUTHE UX MHTEIJUIEKTYaJbHBIX U TBOPUECKUX CITOCOOHOCTEN;

® pa3BUTHE TMPENCTABJIEHWA O HAy4YHOM MeETOA€ TIO3HaHUs U (POPMHUpPOBaHUE
HCCIIEIOBATEIBCKOTO OTHOLIEHUS K OKPYIKAIOIINM SIBJICHUSIM,

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK PE3yJIbTaTa U3Y4YEHUS] OCHOB CTPOCHUS
MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH,

e (opMupoBaHHE YMEHUH OOBACHATH SIBJIEHUS C UCTIOIb30BAHNEM (DH3HUECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTeNbCTB,

e (opMupOBaHHE MPEICTABICHUH O POJU (PU3UKHU ISl PA3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTHHA.

JlocTikeHne 3THX Lesell oOecredynBaeTcsl pelleHHeM CIeNyIoInX 3afad B Iporecce
U3y4eHUs Kypca (U3NKU Ha YPOBHE CPeIHEro o0mero o0pa3oBaHus:



e mnpuoOpeTeHne CUCTEeMbl 3HAaHUH 00 OOmMX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX, BKIIOUAs MEXaHUKY, MOJIEKYJSIPHYIO (PU3HUKY, 3JIEKTPOAMHAMHKY, KBAHTOBYIO
(bU3MKy U 3NIEMEHTHI aCTPOPHU3UKH;

e (QopMupoBaHHE YMEHHH NPUMEHSTb TEOPETHYECKHE 3HAHUS sl  OOBSICHEHUs
$u3nUecKUx SIBJICHUH B MNPUPONE M ISl NPHUHITUS NPAKTUYECKUX PpEIIeHUH B
MOBCEHEBHOM JKU3HU,

® OCBOEHHE CIIOCOOOB pEIICHUs Pa3jMYHBIX 3a7ad C SIBHO 3aJaHHON (u3n4yecKon
MOZIENIBIO, 3a7ad, TMOAPA3yMEBAIOLINX CAMOCTOSTENbHOE CO3JMaHue (HU3MUECKOn
MOJIEINH, aIeKBAaTHOH YCJIOBHUSIM 3a1a4Hy;

e TMOHMMaHHE (PU3MYECKUX OCHOB U TMPUHLUIIOB IEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOLECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPEay;

® OBJIAQJACHHE METOJAMH CAMOCTOSITENIbHOTO TUIAHUPOBAHMSA M MPOBEACHUS (PHU3UUECKUX
SKCIIEPUMEHTOB, aHaJIW3a W  HMHTEpIpeTauud  WHPOPMAaLMH,  ONpeAeIeHUs
IOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa,

® CO3/1aHUE YCJOBHUH AJsl Pa3BUTHUS YMEHUN MPOEKTHO-UCCIEAOBATENbCKON, TBOPUECKON
IeSATEIbHOCTH.

Ha wusydenue ¢usuku (6a30BbIli YpOBEHb) Ha yYPOBHE CpeaHero obmero oOpa3oBaHUs
orBoxutcst 136 wacos: B 10 kmacce — 68 vacos (2 yaca B Heneno), B 11 ximacce — 68 yacos (2
Yaca B HEZEIIO).

[Ipemmnaraemslii B mporpamme 1o pu3uke nepeueHb JadopaTOPHBIX U MPAKTHYECKUX padoT
SABJISIETCS PEKOMEHAOBAHHBIM, YUYHUTENb JAejaeT BbIOOp MpoBeaeHUs JadopaTopHbIX padoT u
OTIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH O0YJar0 X Cs.

COAEP/KAHUE OBYYEHUA
11 KJIACC

Paznen 1. DnexkTpoanHaMuKka

Tema 3. Maznumnoe noie. 1eKmpoMaZHUMHAA UHOYKUUA

IlocrosinHble MarHuTHL. B3anMmopeicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe MoOJe.
Bexrop marautHON uHAyKUUH. [IpyHIMD Cynepno3uiyuu MarHUTHBIX Nosel. JINHUY MarHuTHON
uHaykuuy. KapTuHa TuHUM MarHUTHON MHAYKLUH MOJIs1 TOCTOSIHHBIX MArHUTOB.

MarnutHoe nosie NpoBoAHUKA ¢ TOKOM. KapTuHa JuMHMI MHAYKLIUU MArHUTHOIO MOJIs
JUIMHHOTO MPsSMOTO MPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO NPOBOAHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumoaeiicTsre MpOBOAHUKOB C TOKOM.

Cuna AmMmepa, €€ MOIyJib 1 HaPaBJICHHE.

Cuna JlopeHua, €€ Moayjab W HampabjieHue. JIBIDKEHHE 3apsDKEeHHOM YacTHIBI B
OJHOPOAHOM MarHUTHOM nojie. Pabota cuisl Jlopenua.

SlBneHne BneKTpOMarHUTHONM wuHAyKUUM. IIOTOK BEekTOpa MArHUTHOM WHIYKLIHH.
DNeKTPOABIIKYLIAs CUJIa MHAYKLNHU. 3aKOH 3JIEKTPOMarHuTHON nHaykuuu Papazes.

Buxpesoe snexTpuueckoe mnose. DIEKTPOABUKYILAs CUJIAa HHAYKLUUU B MPOBOJHUKE,
JBUXKYLIEMCsI TIOCTYIATEIbHO B OTHOPOAHOM MAarHUTHOM II0JIE.

IIpasuino Jlenna.

HNHaykTuBHOCTD. SIBlIeHNE CaMOMHAYKLUN. DJIEKTPOABIIKYIAsl CHUjla CAMOMHAYKLIUH.

DHeprusi MArHUTHOTO MOJIS KATYIIKU C TOKOM.

DJNEKTPOMArHUTHOE TOJIE.

TexHuyeckue ycTpoiicTBa M NPAaKTHUECKOE TIPUMEHEHHE. IOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMATrHUTBI, SJIEKTPOABUraTENb, YCKOPUTENN 3JIEMEHTAPHbBIX YaCTULl, HUHAYKLIMOHHAS TeYb.

Jlemoncmpayuu



OmnsiT OpcTena.

OTkJIOHEHUE 3JIEKTPOHHOTO My4YKa MArHUTHBIM IOJIEM.

JIMHUM MHAYKIIMYM MarHUTHOTO MOJISL.

B3anmonelicTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHLa Ha HOHBI 3JIEKTPOJIUTA.

SIBIeHNE HNEKTPOMArHUTHON MHAYKLUU.

IIpasuino JleHna.

3aBUCUMOCTD 3JIEKTPOABUKYIIEH CHJIbI UHAYKLMH OT CKOPOCTH MU3MEHEHHs] MArHUTHOIO
MOTOKA.

SIBneHne CaMOMHAYKLUU.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

H3yueHne MarHUTHOIO MOJISI KATYIIKU C TOKOM.

Hccnenosanue neiCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

Hccnenosanue siBIeHNs 3J€KTPOMarHUTHOW MHAYKLIUU.

Paznen 2. Kosiebanusi 1 BOJTHbBI

Tema 1. Mexanuueckue u 3,1eKmMpOMAZHUMHbLE KOJlOARUA

Konebarenpnas cucrema. CBoOomHble MexaHuueckue kKonebanus. [apMoHHdeckue
konebanus. Ilepuon, wacrora, amrmumtyga W Qasa konebanuil. IIpy>XKUHHBIH MAasTHUK.
MaremaTindeckuii MasiTHUK. YpaBHEHHE rapMoHM4Yeckux konebanmil. [IpeBpammenue >Hepruu
IPU TAPMOHHUECKUX KOJIEOAHUSX.

KonebatenpHpiii koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIC KOJICOAHHWS B WACATBHOM
KonebaTeNlbHOM KOHType. AHAJOTHsl MEXAY MEXaHWYeCKMMH M 3JIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3aKOH COXpPaHEHUS SHEPTHH B HUACATBHOM KOjieOaTeIbHOM
KOHTYpE.

IIpencraBnenne o 3aryxaromux KonebaHusX. BeIHyKIEHHbIE MEXaHUUECKHUE KOJIeOaHMs.
Pe3onanc. BeiHyKI€HHBIE 3JI€KTPOMArHUTHBIE KOJIEOaHMS.

ITepemennsbiii Tok. CHHycOUAANbHBIN NMepeMeHHbIN TOK. MOIIHOCTE MEepeMEHHOrO TOKa.
AMIUIUTYAHOE U JeHCTBYIOIIee 3HaUEeHNE CUJIbI TOKA U HAIIPSIKEHMUSI.

Tpanchopmarop. IlpomsBoactBo, mepenada u TOTpeOJiCHHE SJEKTPHUECKON SHEPTHH.
OKOJIOTUYECKUE PUCKU TIpU TNPOU3BOACTBE »3JekTposHepruu. KynbTypa ucnonap3oBaHus
3JIEKTPO3HEPTUU B MOBCEAHEBHOMN XKU3HU.

TexHuueckue yCTPOWCTBA M NPAKTHYECKOE MPUMEHEHHE. DJIEKTPUYECKHH 3BOHOK,
reHepaTop NepeMeHHOro TOKa, IMHUU 3JIeKTpoInepenay.

Jlemoncmpayuu

Uccnenosanue napameTrpos KonedaTebHOW CHCTEMBI (TIPY>KUHHBIN WIIM MAaTEMaTUIeCKUN
MAasITHUK).

Habmonenue 3aTyxaromux kojiebaHui.

UccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUN.

HabmoneHue pe3oHaHca.

CBoOONHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

OcumiorpaMMbl — (3aBUCHMOCTH  CHUIBI TOKa U HANpsDKEHWsT OT  BPEMEHHW) s
3JIEKTPOMArHUTHBIX KOJICOaHHH.

PesoHaHc mpu mocienoBaTebHOM COEIMHEHUH PE3UCTOPa, KAaTYIIKU WHIYKTUBHOCTU U
KOH/IEHCATOpa.

Mopens TUHUH 3JI€KTpOoTIepeaayu.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

HccnenoBanue 3aBICUMOCTH MEPUOJIA MATBIX KOJeOaHHH rpy3a Ha HUTH OT JUIMHbI HUTH U
Macchl rpysa.



Hccnenosanne mnepeMEHHOrO TOKa B LEeNUW W3 MOCIEAOBATENBHO COENMHEHHBIX
KOHJIEHCATOpAa, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60/1HbL

MexaHuueckue BOJHBL, yCioBus pacnpoctpaHeHus. Ilepuoa. CkopocTs pacnpocTpaHeHHUs
U JumHa BoOJHBL IlomepeuHele u mpomosnbHbele BonHBL HWHTepdepeHuus u audpakmus
MEXaHUYECKHX BOJIH.

3Byk. CxopocTtb 3Byka. [ poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DNeKTPOMarHUTHbIE BOJHBI. Y CJIOBMSI W3JIy4€HHUs SJEKTPOMAarHUTHBIX BOJH. B3anmHuast
opuentaius BektopoB E, B, V B anextpomaruuTHON BojHe. CBONMCTBa 3JI€KTPOMArHUTHBIX
BOJIH. OTpPaXCHHE, MpeJoMIIeHHe, monspuzauns, audpakuus, wuaTepdepeHuns. CKopocThb
3JIEKTPOMAarHUTHBIX BOJIH.

Ilxana s1exTpOMarHUTHLIX BOJH. IIpuMeHeHHe 3JeKTPOMAarHUTHBIX BOJIH B TE€XHHUKE U
OBITY.

IIpuHLMNEBI pAaTUOCBS3U U TeNeBUACHUS. Pagnonokanus.

DJNEKTPOMArHUTHOE 3arpsI3HEHNE OKPYIKAIOIIECH CPEIbL.

TexHuveckue ycTpoiicTBa M INMpakTUUECKOE NMPUMEHEHHE. My3bIKaJlbHble HHCTPYMEHTBI,
yJIbTPa3ByKOBas AMArHOCTHKA B TEXHUKE W MEAULMHE, panap, PaguoNpUEMHHK, TEJEeBU30D,
anTeHHa, TenedoH, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue u pacrpoCTpaHEHHUE MOMEPEYHBIX U MPOAOIBHBIX BOJH.

Konebmomeecs Teno kak HICTOUHUK 3BYKA.

Habnronenne oTpaxxeHust U MPETOMIICHHSI MEXaHUIECKUX BOJIH.

Habmronenne narepdepeHny u mudpakung MEXaHIUECKUX BOJH.

3BYKOBOH pE30HAHC.

Habnronenne cBsA3M TPOMKOCTH 3ByKa W BBICOTBI TOHA C AMIUIUTYOH M YacTOTOH
KosebaHui.

Hccnenosanue CBOWCTB  3JIEKTPOMATHUTHBIX ~ BOJH.  OTPaK€HHE, IPEIOMIICHHE,
noJistpu3anus, nudpakuus, nHTephepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. I[IpsMonnHeiHOe pacnpOCTpaHEHUE CBETa B OJHOPOAHOM Cperne.
JIyu cBera. ToueUyHBIN HCTOYHUK CBETA.

OTtpakeHue cpera. 3akOHBI OTpakeHHs cBeTa. IlocTpoeHme n300pakeHUH B IIOCKOM
3epKaje.

[Ipenomnenne cBera. 3akOHBI MpeloMiieHHs cBeTta. AOCONIOTHBIA  IOKa3aTelb
npenomienus. llonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIN yronm MNOJHOTO BHYTPEHHErO
OTPa’KEHUs.

Hucniepcus csera. CinoxxHblid coctas Oeoro csera. Liser.

Cobuparomme u paccemBarolque JUH3bL TOHKas JuH3a. DOKYyCHOE pacCTOSHUE W
ONTHYECKasl cujia TOHKOH JuH3bL [locTpoeHne nzodpakeHuil B COOMPArOINX U PACCEUBAIOLINX
nuH3ax. @opMysa TOHKOW JIUH3BI. Y BEJIUUEHHE, 1aBAEMOE JTUH30M.

IIpenensl MPUMEHUMOCTH TF€OMETPUIECKON ONTHUKU.

BonnoBas ontuka. HWHrtepdepenuuss csera. KorepeHTHble HMCTOYHUKH. Y CIOBUS
HaOJIIOIEHUST MAKCUMYMOB 1 MUHUMYMOB B UHTeP(GEPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX
KOT'€pPEHTHBIX UCTOUHUKOB.

Hudpakmust  ceera. JudpakinuoHHass pemérka. YCIOBUE HAONMIOACHHS TJIABHBIX
MaKCHMYyMOB TIPU MaIeHUH MOHOXPOMATHYECKOTO CBETa Ha MU PAKIIHOHHYIO PELIETKY.

Ilonspusauus ceera.

TexHuueckue ycTPOWCTBA M MNPAKTHYECKOE MPHMEHEHHE: OYKHM, Jyna, (poToammapar,
NPOEKIMOHHBIN  anmapar, MHUKPOCKOIN, TEJECKON, BOJIOKOHHAs ONTHKA, AU(PpPaKIUOHHAS
peLIETKA, TTOJIAPOUL,.

Jlemoncmpayuu



[IpsiMoniHeiHOE pacmpoCcTpaHeHHe, OTpakeHHe W mpenomieHue ceera. OnTuyeckue
npubOpBHI.

[TonHoe BHyTpeHHee oTpaskeHHe. Monesb CBETOBOA.

UccnenoBanue cBOMCTB N300paskeHHH B JIMH3AX.

Mogaenu MUKpPOCKOTA, TEJIECKONA.

Habmonenue untepdepeHium ceera.

Habmonenue nudpakimm ceera.

Habmonenue nucnepcuu ceera.

[Nony4eHue crekTpa ¢ MOMOILIBIO MPH3MBI.

[Nony4eHue crekTpa ¢ MOMOLIBIO JUPPAKLIHOHHOMN PEeLIETKH.

HabroneHue nonsipuzaliy CBeTa.

Vuenuueckuii sxcnepumenm, radbopamopuvie pabomet

UzmepeHne nokasaTessi MPeIoOMIICHHs CTEKIIa.

UccnenoBanue cBOMCTB N300paskeHUH B JIMH3AX.

Habmonenue nucnepcuu ceera.

Pa3znen 3. OcHOBBI CIeHAJILHON TEOPHH OTHOCHTEJIBLHOCTH
I'pannuel NpUMEHMMOCTH KJIACCUYECKOM MexaHukd. IlocTynaTel cnenuaipHOM Teopuu
OTHOCHUTEJIbHOCTH. WHBAPUAHTHOCTb MOJAYJA CKOPOCTH CB€Ta B BaKyyme, MNPUHLUI
OTHOCHUTEJIbHOCTU DHUHIITENHA.
OTHOCUTEILHOCTD OJJHOBPEMEHHOCTHU. 3aMeJIeHHe BpEMEHU U COKPAlL€HUE JITTUHBI.
DHeprust U UMIYJIbC PEIATUBUCTCKOMN YaCTHULBL.
CBs13p Macchl € 3HEpruel U UMIYJIbCOM PENSATUBUCTCKOMN YaCTULIbl. DHEPTUs MOKOSI.

Pa3nen 4. KBanroBas pusuka

Tema 1. D1iemenmsvl KGAHMOBOI ONMUKU

®otonbl. Popmyna Ilnanka cesi3u sHeprun (POTOHA C €ro YaCTOTON. DHEPrus U UMIYJIbC
¢dotoHa.

Otkpeitue u wuccnenosanue ¢orosdpdexra. Ombitet A. I'. CroneroBa. 3akoHbBI
dorospdexra. YpasHenne DitHmTeiHa s porosdpdexra. «KpacHas rpanuna» gorosddexra.

Hasnenue ceeta. Omnbitel I1. H. JleGenena.

XHUMHUECKOe NENHCTBHUE CBETA.

TexHuueckue ycTpOHCTBA M INPAaKTHYECKOE NpPUMEHeHHue: (hoTo3rneMeHT, (PoTomaTyuk,
COJTHE4Hast baTapesi, CBETOIUO.

Jlemoncmpayuu

®Doros ekt Ha yCTAaHOBKE ¢ IMHKOBOH TIACTUHOM.

UccnenoBanue 3akoHOB BHeIIHEro Gpotosddekra.

Cseronuon.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. Onbitel Pesepdopna nmo paccesnuro o -uactuil. [lnanerapHas
mozenb atoMa. Ilocrynarel bopa. Usnyuenue n nornomenue GOTOHOB NPU MEPEXOAe aToMa C
OJTHOTO YpOBHSl 3Hepruu Ha Jpyroi. Bunbl cnektpoB. CnexkTp ypoBHEH SHepruud aroma
BOAOPOAA.

Bonnossle cBolicTBa yactuu. Bonnel ne bpoinsa. KopnyckyisipHO-BOJHOBOM Ayainu3M.

CrioHTaHHOE U BBIHYKIAEHHOE U3JTy4YeHHe.

TexHuueckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE. CHEKTPAJIbHbIM aHAIN3
(criexkTpockor), 1a3ep, KBAHTOBBIH KOMITBIOTEP.

Jlemoncmpayuu

Mopnens omnbita Pesepdoprna.

Omnpenenenue AJUHBI BOJIHEI J1a3epa.



Habmronerne nuHEHYaThIX CIEKTPOB M3JTyUESHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopusie pabontot

HabmroneHue MMHEHYATOrO CIEKTPA.

Tema 3. Amomnoe a0po

OKCHepUMEHTBI,  JIOKa3bIBAIOLUME  CJOXHOCTb  CTPOCHUA  sifpa. OTtkpeiTHE
pamuoaktuBHOCTH. OmbITHI Pe3epdopna mo onpeneneHno cocTaBa paauoaKTUBHOTO H3JTyYEHHS.
CroiicTBa anbda-, Oera-, raMMa-u3aydeHus. BiusHie paquoakTHBHOCTH Ha )KUBbIE OPTraHU3MBL.

OTtkpeiTHe TpoTOHa W HeWTpoHa. HykmonHas mozmens sinpa I'eiizenOepra—lBaHeHKO.
3apsin sinpa. Maccosoe uucio sigpa. M3ortomsr

Anba-pacnan. DIEKTPOHHBIA M MO3ZUTPOHHBIN Oera-pacman. I'amMma-u3nyueHue. 3aKoH
parlOaKTUBHOIO pacnana.

DHeprusi CBsI3U HYKJIOHOB B siape. AnepHbie cuubl. Jledekt macchl sipa.

Snepnele peakunu. [lenenue u CUHTE3 sAED.

Anepnsiii  peaktop. TepmosimepHblii cuHTe3. IIpobnmemMbl M NEPCIIEKTUBBI  SAEPHON
SHEPreTUKU. JKOJOTMUECKHUEe aCIIEKThI IIEPHOIN SHEPTeTUKH.

OneMeHTapHbIe YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HAOMIOAEHHS U PErHCTPALIMH 3JIEMEHTAPHBIX YaCTHILI.

@DyHnaMeHTaJIbHBIE B3aNMOAEHCTBHS. ENMHCTBO (DHU3NUECKOl KapTHHBI MHPA.

TexHuyeckue ycTpONCTBAa U NpPakTHYECKOEe MPUMEHEHHUe. A03UMeTp, kamepa BunbcoHa,
SIIEPHBIA PeakTop, aTOMHast bomba.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHLL.

Yuenuueckuii sxcnepumenm, rabopamopusie pabontot

UccnenoBanue TpekoB yacTull (1o roToBbIM (hoTorpadusim).

Pa3aen S. DneMeHTBI aCTPOHOMHUH U ACTPOPUIUKH

Otanbl  pa3Butus  acTpoHoMmuu. llpukiagHoe W MHPOBO33pEHUECKOE 3HAUEHUE
ACTPOHOMMUHU.

Bun 3Bé3nHOro HeOa. Co3Be3nus, sipkue 3BE3MbI, MIAHETHI, IX BUAUMOE ABIDKEHUE.

Conneunas cucrema.

Connue. ConHeunast akTUBHOCTh. Mcrounuk sueprum CojHua W 3BE3A. 3BE3ABI, HX
OCHOBHbIE XapaKTEepUCTUKH. JluarpamMMa «CHEKTpalbHbIH KJIacC — CBETUMOCTb». 3BE37bI
[JIABHOHM MOCJENOBAaTEeNbHOCTU. 3aBUCHUMOCTb «Macca — CBETHMMOCTb» i1 3BE€37 TJIaBHOMN
NocJieloBaTelbHOCTH.  BHyTpeHHee crTpoeHue 3BE€37. (CoBpeMeHHbIE TMPENCTaBIEHUS O
MIPOUCXOXKIEHNH 1 3BomoLuu CoNHIA U 3BE3/1. DTalbl XKU3HU 3BE3.

Muneunsrii [1yTe — Hamma [Nanaktuka. [lonoxxenne u nemwkenne Connua B ['anaktuke. Tumbt
rajakTuk. PaguoranakTuku v kBa3apbl. UEpHbIE IbIPBI B AApax rajakTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon XaOOma. PasOeranme ramaktuk. Teopus
bonbmoro B3pbiBa. PennkToBoe n3nydeHue.

MacmrabHast cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpobiaemMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habnronennst HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHHEM KOMIBIOTEPHBIX MPHIIOKEHUN
IUISL OTIPEIENICHHsI TIOJIOKEHNsT HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy. OCHOBHBIE CO3BE3IHS
CeBepHoro nonymapus U sipkue 3BE3/bL.

Habmronenus B Teneckon Jlynsl, mianer, Mieunoro IlyTu.

O0o0maromee nosTopeHue

Ponp ¢u3ukn u acTpOHOMHH B 3KOHOMHUYECKOW, TEXHOJOTUYECKOW, COLUUATBHOH W
STHUUECKOW cdepax MAeATENbHOCTH 4YeNOBeKa, POJb W MeCTO (U3UKM M aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOHW KapTHHE MHUpa, poib (u3nueckod Teopun B (POPMHPOBAHUU



NpeAcTaBIeHNH O (U3NIECKON KapTHHE MUPA, MECTO (PH3UUECKON KapTHHBI MUPA B OOLIEM psiy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MMPEICTABICHHUI O IPUPOIE.

MexnpeameTHbIE CBSI3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHsS B 11 Kiacce OCyWIECTBISETCS C YUYETOM
COIEePIKATENBHBIX MEKIIPEAMETHBIX CBsI3eH C KypcaMH MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnvie nonsmus, CBsI3aHHBIE C W3yUYE€HHEM METOIOB HAYYHOTO MO3HAHUS:
SBJICHHE, HAy4HbIH (pakr, rumoresa, (usmuecKas BEIUMYMHA, 3aKOH, Teopus, HaOIIOneHue,
SKCIIEPUMEHT, MOAEIUPOBAHHE, MOZIEIb, U3MEPEHUE.

Mamemamuka: pelieHre CUCTEMbl YPaBHEHUH, TPUTOHOMETpPHUYECKHE (PYHKIHH: CHHYC,
KOCHHYC, TAaHT€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI U HX
NPOEKIIMM Ha OCH KOOPIWHAT, CIOXXEHHE BEKTOPOB, NMPOHM3BOIHBIC 3JEMEHTAPHBIX (YHKIHH,
NPU3HAKU TIOAO0HS TPEYTOJNbHUKOB, ONPENEICHNE TUIOLIAIN TNIOCKUX Guryp u o0béma Te.

buonoecusn: >nexTpuyecKkue SBICHUS B JKUBOH mpupoze, KojeOaTeNbHble IBUKEHUS B
JKUBOW TPUPOZAE, ONTUYECKUE SIBJICHHWS B JKUBOH NPHUpPONE, ACHCTBHE panuallii Ha >KHUBBIS
OpPTaHU3MBIL.

Xumus: CTPOGHHWE aTOMOB M MOJIEKYJ, KPHCTAJIMUECKasi CTPYKTypa TBEPABIX Tell,
MEXaHH3MbI 00Pa30BaHMUsI KPUCTAIUINIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepacgpus: marHuTHBIE TIONIOCA 3e€MJTH, 3aJIeXKH MAarHUTHBIX PyA, (OTOCHEMKA 3€MHOM
MOBEPXHOCTH, MPEICKA3aHIE 3eMJIETPSICEHUH.

Texnonoeusn: TUHAN 3JIEKTPONEpeENay, FeHePaTop MEePEMEHHOrO TOKA, JIEKTPOIBUTATEb,
UHIYKIMOHHAsT Teub, pajap, PaguONpPHEMHHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIMOHHBIH anmapat, BOJOKOHHAs ONTHKA, COJTHEUHas OaTapest.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOro mpeamera «®Dusmka» Ha ypoBHE CpemaHero olOmiero oOpasoBaHUs
(GazoBbIli  ypOBEHb) JODKHO  O0ECEeYUTh  JOCTIDKEHHE  CIENYOIINX  JIMYHOCTHBIX,
MeTaIpeaMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJBbBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMs yueOHOro mpenmera «@H3MKa» AOJIKHBI OTPAKaTh
TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCsl PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH
MO3ULMEeH JIMYHOCTH, CHCTEMON LIEHHOCTHBIX OpWEHTAalMi, IO3UTUBHBIX BHYTPEHHUX
yOeXneHull, COOTBETCTBYIOIINX TPAAULHOHHBIM LEHHOCTSM POCCHICKOro  OO0INecTBa,
paclIMpeHHe >KU3HEHHOIO OIbITa U OMbITa AEATENbHOCTH B IPOLIECCE peaju3aliid OCHOBHBIX
HamnpaBJIeHUI BOCIIUTATENbHON 1€ATEIbHOCTH, B TOM UHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUS:

Cc(pOPMHPOBAHHOCTh TPAXKIAHCKOW TMO3MLMK OOy4arommerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOro O0IIeCTBa,

NPUHSATHE TPAJULIUOHHBIX OOIIEUENOBEUECKUX T'yMAaHUCTHUECKUX H JEMOKPATHYECKHX
LIEHHOCTEH],

TOTOBHOCTb BECTH COBMECTHYIO NESITEIbHOCTh B HMHTEpEcax IPakIaHCKOro oOIIecTBa,
y4aCTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIbHON OpraHu3alny,;

yMEHHE B3aUMOAEWCTBOBAaTb C COLMAJIbHBIMH HHCTUTYTAMH B COOTBETCTBUU C MX
($YHKUMSAMHU 1 HA3HAYCHUEM,

TOTOBHOCTb K T'yMaHUTApHOH U BOJIOHTEPCKOMN AESITebHOCTH,

2) NaTPUOTHYECKOI0 BOCIIUTAHUSI:



c(pOpPMHPOBAHHOCTb POCCUHCKOH IpakKIaHCKONW UIEHTHYHOCTH, MATPHOTH3MA,

LIEHHOCTHOE OTHOIIEHHE K TOCYIAPCTBEHHBIM CHUMBOJIAM, IOCTHXKEHUSM POCCHHCKHX
yu€HBIX B 00J1aCTH (PU3HUKU U TEXHUKH,

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

cpOpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, 3ITHYECKOTO IMOBEICHUS,

CHOCOOHOCTh OLIEHUBATH CUTYALUI0 U MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPHEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUYEHOTO;

OCO3HAaHME JIMYHOT'O BKJIaJa B TOCTPOEHHE YCTOMYUBOTO OyAyIIEero;

4) 3¢TETHYECKOr0 BOCIIUTAHHS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢dusnueckoil Hayke;

5) TpynoBoro BocuTaHusI:

UHTEpPEC K pasIuuHbIM cdepam npodecCHOHATbHON IesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOW W TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIA BBIOOP OyayIiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE YKU3HEHHBIE IJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa3OBaHHIO B O0JIACTH (DU3HMKHU HA
MPOTSIKEHUH BCEH JKU3HU,

6) 3K0JIOrHYeCKOro BOCIIMTAHUS:

c(pOPMHPOBAHHOCTh 3KOJIOTHYECKOW KYyJBTYPBl, OCO3HAHHE TJIO0ANBHOrO XapakTepa
SKOJIOTUYECKUX MPOodIIeM,

MJIAHUPOBAHUE U OCYIIECTBJICHUE NEHCTBHI B OKPY’KAIOILEH Cpele Ha OCHOBE 3HAHUS
LeJel yCTOMYMBOrO Pa3BUTHs YEJIOBEYECTBA,

paclUIMpeHne OmNbITa JESITEIbHOCTH SKOJOTMYECKOH HANpaBIEHHOCTH HAa OCHOBE
UMEFOIINX CSl 3HAHUHN IO (PU3HKE,

7) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(pOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BuTHs GU3NIECKON HAYKH,

OCO3HaHME LIEHHOCTH HAYYHOU NEATENbHOCTH, TOTOBHOCTh B MPOIECCe U3YUECHUS (PH3UKU
OCYILIECTBIISITh MMPOEKTHYIO U UCCIIENOBATEIbCKYIO ASSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3VYJIBbTATDI
I[lo3naBaTebHBIE YHHBEPCATbHBIE YUeOHbIE 1eHCTBHS
ba3oBble Jornueckne 1edcTBHA:
CaMOCTOSITENIbHO (HOPMYJIMPOBaTh M aKTYaJHU3UPOBATH NpPOOJeMy, pacCMaTpUBaTh €&
BCECTOPOHHE;
OMPENENSTh LU NeATSIbHOCTH, 3aaBaTh MMapaMeTPhl U KPUTEPUHU UX JOCTIKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMATPUBAEMBIX (DH3UYECKUX SIBJICHUSIX
pa3pabaThiBaTh TUIAH PEHICHHs MPOOJIEMbI C YUETOM aHAIN3a UMEFOIINXCS MaTePHATbHBIX
U HEMaTePHAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JEATEJbHOCTb, OLEHHWBATH COOTBETCTBHE PE3YJIBTATOB LEJSIM,
OLICHUBATb PUCKHU MOCIEICTBHUI NCATEIbHOCTH,
KOOPAWHHUPOBATh M BBIMOJHATH pPadOTy B VCIOBHSX pPEATbHOTO, BHUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aMOCHCTBUSI,
Pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX TPOOIeM.
ba3oBble HccIen0BATENbCKHE NEHCTBHSA
BJaeTh HAYYHONW TEPMUHOJIOTHEH, KJIFOYEBBIMU TIOHATHUSMU W MeTOHaMu (HU3HMHUECKOH
HayKH,
BJIaJIeTh HABbIKAMH Y4eOHO-MCCIIEAOBATEILCKON U MPOEKTHOH AEATEeTHbHOCTH B 00acTu
(bu3HKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOAOB PeLISHHS 3a7a4
(U3IYECKOTO COAepKAHUs, MPUMEHEHHIO Pa3JIMYHBIX METOIOB MO3HAHMS,



BJIaJIETh BHUIAMH JEATENbHOCTH MO IOJYYEHHI0O HOBOTO 3HAHMS, €r0 HHTEPIPETALHH,
npeoOpa3oBaHUIO W MPUMEHEHHMIO B PA3JMYHBIX Y4eOHBIX CHTyalMsX, B TOM YHCJIE IpHU
co31aHuU y4eOHBIX MPOEKTOB B 00JacTy (PH3UKY;

BBISIBJISITE TPUYMHHO-CIIEAICTBEHHBIE CBSI3M W aKTyaJlM3HpPOBATh 3a7ady, BBIABUIAThb
TUTIOTE3y €€ pELICHUs, HAXOOUTh ApPTryMEHTBl Ml JOKa3aTeNbCTBA CBOUX YTBEPIKICHHI,
3a1aBaTh MapaMeTpPbl U KPUTEPUU PELICHNUS,

aHAJIM3UPOBATh IMOJNy4EHHbIE B XOAE PELICHHWs 3aJaud  pe3yJbTaThl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, MPOTHO3UPOBATH H3MEHEHHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aauud B OOPa30BATENBHOU NEATEIbHOCTH, B
TOM YHCJIE€ TP U3YUEHUH (PU3HKH,

JaBaTh OLIEHKY HOBBIM CHTYalLlUsIM, OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

yMETh IEPEHOCUTh 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 00JIaCTh JKU3HEASSITEIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIIBUTATh HOBbIC U/ICH, MPEJIaraTb OPUTHHAIbHBIC MTOIXOMBI H PELICHNS,

CTaBUTb MPOOJIEMbI U 337a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIaJIETh HABBIKAMH TOJy4eHUs1 HUHGOpMAINH (PH3UUIECKOTO COAEPIKaHUS U3 MCTOUYHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEJIbHO OCYINECTBJIATH IOMCK, aHajH3, CHCTEMAaTHU3aLUI U
UHTEPIpeTannio NHPOPMALIUU Pa3IMYHBIX BUIOB U (POPM MpEaCTaABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh NH(POPMALIHY;

UCTIONIb30BaTh CpPeACcTBa HMH(MOPMALMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJOTHHA B
peLIeHNH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPraHM3ALMOHHBIX 3amad C COONOIEeHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKN O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHus], MPaBOBbIX U
STHYECKUX HOPM, HOPM HH(POPMAITMOHHOH 0€30MacHOCTH;

co3/aBaTh TEKCThl (PU3UUECKOTO CONEPKaHUs B PA3JMYHBIX (opMarax ¢ YIETOM
Ha3HaueHWss WHPOpPMALMKM W LENEeBOM ayAWTOpUH, BBIOMpas ONTUMANbHYIHO (opmy
NPEACTABICHUS U BU3YAJIH3aHH.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUS:

OCYILIECTBIISITh OOLIEHNE HA ypOKaxX (PU3UKU U BO BHE-YPOUHOH AEATEIBHOCTH,

pacmo3HaBATh MPENMNOCHLTKYA KOH(PIUKTHBIX CHTYAIMi U CMSITYaTh KOH(IUKTHI,

Pa3sBEPHYTO M JIOTMYHO M3J1araTb CBOK0 TOYKY 3PEHHUS C HCMONb30BAHHEM SI3BIKOBBIX
CPEncCTs,

MOHUMATh U UCTIOIb30BATh MPEUMYIIIECTBA KOMaHIHOW U MHANBUAYAJILHOH paboThI;

BbIOUPATh TEMATHKy M METOABI COBMECTHBIX ACHCTBHI C Y4ETOM OOIMUX WHTEPECOB U
BO3MOJKHOCTEHN KaXKAOT0 4JIEHA KOJUIEKTUBA,

NPUHUMATb LEId COBMECTHOM [EATENBbHOCTH, OPraHU30BBIBATH U KOOPAWUHUPOBATH
JNENUCTBUsA MO €€ AOCTUKEHUIO. COCTABJATH IUIAH AEHCTBHUH, PacHpelesisiTb POJH € YUETOM
MHEHUH Y9aCTHUKOB, 0OCYK/1aTh pPe3yJIbTaThl COBMECTHOM padOThI;

OLICHUBATh Ka4€CTBO CBOETO BKJIAJa U KAKIOrO YYaCTHHKA KOMAaHIbI B OOLIHMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPHSIM;

MpeayaraTtb HOBBIE MPOEKTHL, OLEHHBATh WU C MO3ULMU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3JIMYHBIX CHTyaLUsX,
MPOSIBIISITE TBOPUYECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJbHbIe yueOHbIe 1elicTBHSA
Camoopranuzauus:
CaMOCTOSITEJIbHO OCYINECTBJISITh MO3HABATENbHYIO AESITEIbHOCTh B 00jacTu (U3UKU U
aCTPOHOMMHU, BBIIBISITH POOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITENTPHO COCTABJISATH IUJIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/ad4, TUIAH
BBIMTOJIHEHHUST MPAKTUYECKOH padoThl € Y4ETOM MMEIOIIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U MPEAIOUYTEHUIN,

J1aBaTh OLIEHKY HOBBIM CHTYaLIUsIM,;

pacLIMPSITh PAMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX NMPEANOYTEHHUH,

JeNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh ero, OpaTh Ha ceOs OTBETCTBEHHOCTDH 3a
peleHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHPOBAHUIO M TPOSBICHHUIO JPYIULMU B obOjmactu  (U3MKHY,
MIOCTOSIHHO TMOBBIIIATH CBOH 00pa30oBaTeNbHBIN U KyJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHTYallMsIM, BHOCHUTH KOPPEKTHUBBI B NIEATENBbHOCTb, OILCHUBATH
COOTBETCTBHUE PE3YJIBTATOB LEIISIM;

BJIAJIETh HABBIKAMH [TO3HABATEIBHON peIeKCHU KaK OCO3HAHHS COBEPINAEMBIX NEHCTBUI
U MBICITUTENIbHBIX MTPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHUI,

UCTIONIb30BaTh MPUEMBI peIEKCHH TSI OLIEHKH CUTYAllMH, BBIOOPA BEPHOTO PEIICHUS,

yMEThb OLIEHUBATh PHUCKH U CBOEBPEMEHHO MTPUHUMATD PELICHUS 110 X CHIDKEHUIO,

NPUHUMATh MOTUBBI U aPTyMEHTBI APYTUX MPHU aHAJIN3E PE3YJIbTATOB ACATEIbHOCTH,

NPUHUMATD ceOsl, TOHNMast CBOU HETOCTATKH U IOCTOMHCTBA,

NPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPH aHAJIN3€E PE3yJIbTATOB ACATEIbHOCTY,

NPU3HABATh CBOE MPABO U MPABO APYTHX Ha OIIHOKH.

B nporecce OCTHKEHUS IMYHOCTHBIX PE3yJIbTATOB OCBOEHHSI MPOrPaMMBbl IO (PU3UKE AJIs
YPOBHsI cpeaHero odmiero oOpa3oBaHus y OOy4YarOMUXCsl COBEPIICHCTBYETCS SMOLMOHATBHBIN
UHTEJUIEKT, MPEIIONIarar i c¢hOpMUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIIEro CIIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBHOE COCTOSIHUE,
BUETh HAMPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOoperyJupOBaHus, BKJTFOYAFOLIETO CaMOKOHTPOJIb, yMEHNe NPUHUMATD
OTBETCTBEHHOCTb 3a CBOE IIOBENEHHE, CIIOCOOHOCTb amamnTHPOBATBCS K SMOLMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTbD, OBITH OTKPBITHIM HOBOMY

BHYTPEHHEH MOTHBAIMH, BKIIIOYANOIIEH CTpeMIIeHHEe K AOCTIDKEHHIO LETH U YCIexy,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHHE 1eHICTBOBATh HCXOS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHHE IPYTHUX,
YUUTBIBATh €T0 NIPU OCYIIECTBIEHUH OOIIEHNUs, CIIOCOOHOCTh K COYYBCTBHUIO U COTIEPEKUBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTUMHU
JFOIbMH, 3a00TUTHCS], TIPOSIBIIAT HHTEPEC U pa3peruaTb KOH(QIMKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 11 kjacce mpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakatb CHOPMHUPOBAHHOCTD y OOYUAIOIINXCS] YMEHUH!

JIEeMOHCTPHPOBATh HA MPUMEPaxX POJib U MECTO (U3UKU B (POPMHUPOBAHUN COBPEMEHHOMN
HAay4YHOH KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU U TE€XHOJIOTHH, B MPAKTUYECKON
TeATEIbHOCTH JIFOIEH, LIEIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA,

YUNTBIBATb TPAHHULBl TNPUMEHEHHS W3YYEHHBIX (PU3NYECKUX MOJENeH: TOYEeUHBIH
SJIEKTPUYECKUM 3apsii, JIyd CBETa, TOYEYHBbIM HCTOYHHMK CBETAa, siA€pHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZI€JIb AaTOMHOTO sIZIpa MPH PeLIeHnH (PU3NIECKUX 3a1ad,;

pacmo3HaBaTh (hU3NYECKHE SIBJICHUS (MPOLIECChI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
3NEKTPOJUHAMUKNA U KBAHTOBOW (PM3HMKH: 3JIEKTpUYECKas MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE MOEUCTBUS TOKA, B3aUMOAEHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKLUS, ACUCTBME MAarHUTHOIO IMOJs HAa MNPOBOAHMK C TOKOM WU ABWXKYLIUNCA 3apsn,
3JIEKTPOMArHUTHBIE KOJIEOAHNS U BOJIHBI, MIPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA, OTPAKEHUE,
npejoMiieHue, uHTepdepeHIus, audpakuus W TOSIPU3ALUS CBETa, JAUCIEPCUs] CBETa,



doroanekrpudeckuit s3¢dext (poroaddekr), CBeTOBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aTOMa BOAOPO/IA, €CTECTBEHHAS U UCKYCCTBEHHAS PaIUOAKTUBHOCTD;

OMKCHIBATh U3YYCHHBIE CBOWCTBA BEINECTBA (DJICKTPUYECKUE, MATHUTHBIC, ONTHYECKHE,
BJIEKTPUYECKYIO MPOBOAUMOCTD PA3JIMYHBIX CPEll) U 3JIEKTPOMArHUTHBIC SIBIEHUS (POLIECCHI),
UCTIONB3Ysl (PU3MYECKUEe BEIMYUHBL JJICKTPUYECKUN 3apsii, CHJIa TOKA, JJIEKTPHUYECKOE
HaTPsDKEHUE, SJICKTPHUECKOE COMPOTUBIICHHE, PA3HOCTh MOTEHIMAJIOB, SJICKTPOABUKYIIAS CUIIA,
paboTa TOKa, MHAYKLMS MAarHUTHOTO TOJsi, cuia Awmepa, cuna JlopeHa, WHAYKTUBHOCTh
KaTYIIKH, DHEPTUsl 3JIEKTPUUECKOrO0 W MAarHUTHOTO TOJIeH, MEePUoJ W 4YacToTa KoyeOaHWil B
KOJIe0aTeIbBHOM KOHTYpE, 3apsii U CHJIa TOKAa B MPOIECCe TAPMOHUYECKUX 3JIEKTPOMArHUTHBIX
koneOaHuii, (POKYCHOE paACCTOSHUE W ONTHUYEeCKas CWjia JIMH3bL, TPU OMHUCAHWH MPABHIILHO
TPakTOBaTh (PUIMYECKUI CMBICT HCIONB3YEMbIX BEJIUYUH, WX OOO3HAYEHUS W EIUHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3UYECKYIO BEJTUYHUHY C APYTHMH BeJTUYHHAMU,

OMKCHIBATh HM3YYCHHbIE KBAHTOBBIC SIBJICHUS U TPOLECCHI, HCIONB3Ysl (HPUIHUECKUE
BEJIMYMHBI. CKOPOCTb JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YaCTOTA CBETA, HHEPrUs U
uMIyabC (POTOHA, MEepHOA TOJypacmana, SHEPTHUs CBSI3U AaTOMHBIX siiep, MPU ONHUCAHUU
MPABWJILHO TPAKTOBAaTh (PUBMUYECKUN CMBIC] HCIONB3YEeMbIX BEJUYHMH, WX OOO3HAYEHUs U
€IMHHUIIBI, YKa3bIBaTh (DOPMYJIbL, CBSI3BIBAIOIINE NAHHYI (DU3MUYECKYIO BEIUYUHY C JIPYTHUMH
BEJIMYMHAMHU, BBIMUCIISATH 3HAYCHHE (PH3UIECKON BEIMYUHBL,

aQHANM3UPOBATh (PU3NYECKUE MPOLECChI M SIBJICHUS, UCIOJB3ys (Pr3udeckue 3aKOHBI U
OpUHOMINBLL,  3akoH OMa, 3aKOHBI TOCIENOBATEBPHOTO U MAPAIIENBHOTO COSIUHEHUS
MPOBOAHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH BJIEKTPOMarHUTHOH MHAYKLHWH, 3aKOH
MPSIMOJIMHEMHOTO PaCIpOCTPAHEHUSI CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHe OHHITeWHAa UIsi (GoTodddekTa, 3aKOH COXPAHEHUS DHEPruu, 3aKOH
COXPAaHEHUsT HMITYJIbCA, 3aKOH COXPAHEHHs DJJIEKTPUUECKOTO 3apsiia, 3aKOH COXPaHEHUs
MacCOBOTO 4HCJIa, MOCTYJaThl bopa, 3aKOH pPaguOAaKTHUBHOIO pacmana, MpU 3TOM pa3inyaTh
CIIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBbIPAXKEHHE U YCJIOBUS (TPaHULBL,
00J1acTH) MPUMEHHMOCTH,

OTIPEAENIATh HAIMpPABJICHUE BEKTOpPAa MHAYKIUHU MArHUTHOTO TOJISi MPOBOAHHMKA C TOKOM,
cuibl Amniepa u cuiel JIopeHua;

CTPOUTH U OMHUCHIBATH N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€PKajioM, TOHKOH JIMH30M,

BBITIOJIHSITh JKCIIEPUMEHTBI 1O HCCIEAOBAHHI0 (DU3UYECKUX SIBJIEHUH U TPOLIECCOB C
UCTIOJIb30BAHUEM  MPSIMBIX W KOCBEHHBIX HW3MEPEHHWil: mpu 3ToM  (HOPMYJIHPOBATH
npobiieMy/3agadyy W TUNOTe3y y4eOHOrO 3KCIEpPHMEHTa, CcoOMpaTh YCTAaHOBKY W3
MPeUIOKEHHOTO 000PYIOBAHUS, IPOBOIUTD OMBIT U (POPMYJIHPOBATH BHIBOMBI,

OCYIIECTBJISITh MPSIMbIe U KOCBEHHBbIC W3MEpeHHs] (PU3UYECKHX BEJIUYHH, TPH 3TOM
BbIOUPATh ONTHUMANBHBI CIOCO0 W3MEPEHHs] M HCIMOJIb30BATh H3BECTHBIE METOMABl OLICHKH
MOTPELIHOCTEN U3MEPEHUH;

UCCJIEZIOBATh 3aBUCUMOCTU (PU3MHUECKUX BEJIMYWH C UCTIOJIB30BAHUEM MPSMbIX U3MEPEHUH:
MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DPUKCUPOBATH PE3YJIbTAThl MOJyYCHHOH 3aBUCHMOCTH
¢u3nyYecKUx BENWYMH B BHAE TaOmull W TpauKOB, HOeIaTh BBIBOABI IO pPe3yJibTaTam
UCCIIEIOBAHNS,

coOmonark mpaBuia O€30MacHOro TPyJda NPU TNPOBEACHHHM HCCIENOBAHMNA B paMKax
y4eOHOrO SKCHEepUMEHTa, Y4eOHO-UCCIeNOBATENIbCKON U TPOEKTHOW  JEeSTeNbHOCTH ¢
UCTIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPONCTB U TaOOPaTOpHOTo 000pyIOBAHUS,

pemaTrb pacyéTHbIE 3aJa4d C SIBHO 3aJaHHOW (PU3UYECKOW MOIENBbIO, HCIONb3Ys
(u3rYecKre 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a1a4M BBIOUPATh (PU3HUECKYIO
MOJIEJTb, BBIACNATH (PU3MYeckue BeMHYUHBI W (POpPMyJbl, HEOOXOMUMBbIE IJIsi €€ pelIeHUs,
MPOBONTD PACUETHI U OLICHUBATH PEATbHOCTD MOJYYEHHOTO 3HAUEHUS (PU3HMUECKON BEIMIUHBI,

pelmaTh Ka4eCTBEHHbIE 3aJa4Yd. BBICTPAUBAThH JIOTHYECKH HEMPOTHBOPEYHBYIO LEMOUYKY
paccyKIeHul ¢ ONOpOi Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKUE SIBIICHUS,



UCTIONIb30BaTh MPH  pPEUIeHHH YYeOHBIX 3a7ad  COBPEMEHHble HH(GOPMAIIOHHBIE
TEXHOJIOTUU JUIsI TIOUCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETALMH W TPENCTaBJICHUs yueOHOH U
HAYYHO-MOMYJISIPHON WHOpPMALMK, TOJNYYEHHON W3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAIN3HPOBATH ITOJIy4aeMyt0 HH(POPMALIHIO;

OOBSICHATH MPUHLHITBI IEHCTBHS MAIIWH, TPHOOPOB M TEXHUYECKUX YCTPONUCTB, pa3inyarh
yCJIOBHS UX O€30MacHOrO UCMOIB30BAHUS B IOBCEHEBHOM KU3HH,

NPUBOIUTE MPHUMEPB! BKJIAZa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BHTHE
HAyKH, B OOBSICHEHHE TIPOLIECCOB OKPYIKAOLIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJOTHH;

HUCMOJIb30BATh TCOPETUYCCKUEC 3HAHUA TIO (1)I/ISI/IK6 B HOBCGHHGBHOﬁ JKU3HHU OJId
obecriedeHus1 6€30MaCHOCTH MpH OOpaleHny ¢ MPUOOpPaMH U TEXHIUECKUMH yCTPOUCTBAMH, AJIsI
COXPaHEHUsI 370POBbsl H COOIOEHHST HOPM KOJIOTHUECKOr0 TIOBEICHHUSI B OKPY KatoLIeH cpene;

paboTaTh B IpymIe C BHINIOJHEHUEM PA3JIMUHBIX COLIHAIBHBIX POJIEH, MUIAHUPOBAaTh padboTy
rpynmel, panuOHAJIbHO pPacnpeacisiaTb 00s13aHHOCTH | MJIaHUPOBaTb HCATCIIBHOCTE B
HECTAHAAPTHBIX CUTyalUAX, aJC€KBATHO OLCHUBATH BKJIAJ KaAXAOTO M3 YYACTHUKOB I'PYIIIIBI B
peleHne paccMaTpUBaeMOM POOIEMBI.



TEMATWNYECKOE NMNJT1AHNPOBAHWE
11 KNTACC

HanmeHoBaHWe pas3fenoB 1 TemM

Ne n/n
nporpamMmmb|

Pasgen 1 9JIEKTPOANHAMUKA
11 MarHuTHoe none. NeKTpoMarH1THas
NHAYKUNA
WToro no pasgeny
Pasgen 2. KOJIEBAHNA 1 BOJTHbI
MexaH14YecKune 1 3/1IeKTPOMarHUTHbIE

21
Kone6aHus
29 MexaH14YecKune 1 3/1IeKTPOMarHUTHbIe
' BOJ/IHbI
2.3 OnTuka

WToro no pasgeny

KonnyecTtso YyacoB

Bcero

10
24

KOHTpO/IbHbIE
paboThbl

Pasgen 5 OCHOBbI CMELVA/IBHOW TEOPUN OTHOCUTE/IbHOCTM

OCHOBbI CnewmanbHON Teopun
OTHOCKTE/IbHOCTK

WToro no pasgeny
Pasgen 4. KBAHTOBAA ®UN3NKA

31

41 ANemeHTbl KBAHTOBOW OMTUKM
4.2 CTtpoeHuve aTomMa
43 ATOMHOE a4p0

WToro no pasgeny

4
4

1

[NpakTnyeckune
paboTbl

ONeKTPOHHbIE

(undppoBble)
obpasoBaTtesibHble

pecypcbl
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Bubnnoteka LLOK
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Pasgen 5. 9JIEMEHTbI ACTPOHOMWN N1 ACTPO(PUN3INKIN

51 ANeMeHTbl aCTPOHOMUM N aCTPOU3NKN

WToro no pasgeny
Pasgen 6. OBOBLWARKOLULEE NMOBTOPEHUE

6.1 O6o6LatoLlee NOBTOPEHUE

Wtoro no pasgeny
Pe3epBHoe Bpems
OBLLEE KOMMYECTBO YACOB 110 NPOIrPAMME

7
7

68

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f41c97c

Bubnunoteka LIOK
https://m.edsoo.ru/7f41c97c
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NOYPOYHOE MNIAHNPOBAHUE

11 KJTIACC
No KonnyecTBo 4Yacos flata ONEeKTPOHHbIE LMppPOBbIe
i Tema ypoka 5 KoHTposbHble  TMpakTudeckre | obpasoBaresibHble
cero yyeHns
paboThbl paboThbl pecypchbl
MOCTOSAHHbIE MarHUTbI N UX
B3avMogeicTeme. MarHuTHoe nore. 1 04.09.23 bubnunoreka LIOK
BeKTOp MarHUTHOM MHAYKLUWNA. R httDs://m.edsoo0.ru/ff0c9778
JIVHUM MarHUTHON UHAYKLMN
MarHuTHoe nose NPOBOAHMKA C
TOKOM. OnbIT 3pcTesa. 1 06.09.23 bubnunoreka LIOK
B3anmopelicTeme NpoBOAHMKOB C A https://m.edsoo.ru/ff0c98fe
TOKOM
JNabopatopHas paboTa «M3yyeHne Bu6nvoTeKa LIOK
MarHMTHOIO MOJIA KaTYLLKN C 1 1 11.09.23 httos://m ed IF0c98f
ps://m.edsoo.ru/ff0c98fe
TOKOM»
[elicTBMe MarHUTHOro NMonsa Ha
NPoOBOAHNK € ToKoM. Cuna Amnepa.
JTabopatopHas paboTa 1 1 13.09.23 bubnuoteka LIOK
«ccnefoBaHne AencTBumS A https://m.edsoo.ru/ff0c9ac0
MOCTOSAHHOIO MarH1Ta Ha paMKy ¢
TOKOM»
[elicTBMe MarHMTHOro Mons Ha
[ABVKYLLYHOCA 3aPSXKEHHYHO 1 18.09.23 Bubnnoteka LIOK
yactumuy. Cvna JlopeHua. PaboTa https://m.edsoo.ru/ff0c9df4
cunbl JlopeHua
ANeKTpOMarHUTHas NHAYKUUS.
IMOTOK BEKTOpPa MarHUTHOM
nHaykuun. 34C nHAayKumMn. 3aKoH 1 20.09.23
3/1EKTPOMArHUTHOWN MHAYKUMK
dapajen
JNabopaTopHas paboTa 1 1 25.09.23 bnbnnoteka LIOK


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

10

14

«MccnepoBaHue ABneHNs
3N1EKTPOMArHUTHOWN MHLAYKLUM»

VHAYKTUBHOCTL. HABNeHne
camonHaykunn. 3/4C
CaMOVIHAYKUMW. SHeprus
MarHMTHOIO MO/A KaTyLUKWN C TOKOM.
ANeKTpoMarHMTHoe nose

TexHUYecKye yCTpoiicTaa 1 nx
MPUMEHEHME: NOCTOSIHHbIE MarHWTl,
3M1EKTPOMArHNTb,
3M1eKTPOABUraTeNb, YCKOPUTENN
3MeMeHTapHbIX YacTuL,
VHAYKLUWOHHAS Neyb

O606LatoLMiA YpoK «MarH1uTHoe
rnone. AneKTpoMarH1THas
VHIYKLMNS»

KoHTposibHas paboTa no Teme

«MarHunTHoe norne.
DNeKTpoOMarHUTHaa UHAYKLUMA»

CB00O0OAHbIE MEXaHMYeCKNe
KonebaHus. MapmMoHMYecKme
KonebaHus. YpaBHeHue
rapMOHMYECKMX KOonebaHWiA.
MpeBpaLLeHne 3Heprumn

JNabopaTopHas paboTa
«lMccnepoBaHime 3aBMCMOCTM
neproja Masblx KonebaHuii rpysa
Ha HUTW OT AVHbI HATK 1 Maccbl
rpysa»

Kone6aTenbHblil KOHTYP.
CB060AHbIE 3M1EKTPOMArHUTHbIE
KonebaHus B naeasibHOM
KonebaTenbHOM KOHTYpe. AHanorus

27.09.23

02.10.23

04.10.23

09.10.23

11.10.23

16.10.23

18.10.23

httDs://m.edsoo.ru/ffO0cal50

bubnuoteka LIOK
https://m.edsoo.ru/ff0ca600

bubnuoteka LIOK
https://m.edsoo.ru/ffOcab82

bubnuoteka LIOK
https://m.edsoo.ru/ffO0cad58

bubnuoteka LIOK
https://m.edsoo.ru/ffOcaf06

bubnunoteka LIOK
https://m.edsoo.ru/ff0cb820


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
https://m.edsoo.ru/ff0cb820

16

17

19

20

21

22

Mexay MeXaHUYECKUMU N
INEKTPOMarHNTHbIMUN KonebaHusMm

®opmyna TomcoHa. 3aKoH
COXPaHEHNS 3HEPrnn B NALaIbHOM
KonebaTelbHOM KOHTYpe

MpeacTaBneHre 0 3aTyxaroLwmx
KonebaHmsaX. BbIHYX4eHHble
MexaHu4ecKre KosebaHus.
Pe3oHaHC. BbIHY>XeHHble
3/1IEKTPOMArHUTHbIe KonebaHus

[MepeMeHHbI TOK.
CuHycovaanbHbIN NepeMEHHbIN TOK.
MoLLHOCTb NepeMEHHOro TOKa.
AMNAUTYAHOE N AencTBYyloLLee
3HaYEHME CU/bl TOKA U HaMpPsHXKeHNs

TpaHcgopmatop. Mpon3BoACTBO,
nepegaya v notTpebneHve
3NeKTPUYECKON 3HEPTUM

YCTPOICTBO M NPaKTNYECKoe
NPUMEHEHNE 3N1EKTPUYECKOr o
3BOHKa, reHepaTopa nepeMeHHOro
TOKa, /IMHWIA 3neKTpornepeaay

JKONOrnYecKme puckun npu
MPOV3BOACTBE 3/1EKTPOIHEPT UL,
KynbTypa 1ucrnonb3oBaHus
3N1EKTPO3HEPrumn B NOBCEAHEBHOIA
XU3HU

MexaHn4ecKune BOJHbI, YCNOBUA
pacnpocTtpaHeHua. Nepunos.
CKopoCTb pacnpocTpaHeHusa
[A/TVHA BOJHbI. [lonepeyHble u
NpPOAO/IbHbIE BO/HbI

3BYK. CKOpOCTb 3BYKa. [POMKOCTb

23.10.23

25.10.23

08.11.23

13.11.23

15.11.23

20.11.23

22.11.23

27.11.23

bubnuoteka LIOK
httDs://m.edsoo.ru/ffOch9c4

bubnuoteka LIOK
https://m.edsoo.ru/ffOcbb86

bubnunoteka LIOK
https://m.edsoo.ru/ffOchd34

bubnuoteka LIOK
https://m.edsoo.ru/ff0cc324

bubnuoteka LIOK
https://m.edsoo.ru/ffOcca54

bnbnnoteka LIOK


https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

23

24

25

26

27

28

29

30

31

32

3ByKa. BbicoTa TOHa. Tembp 3ByKa

ONeKTPOMarHUTHbIE BOJHbI, KX
CBOWCTBaA U cKopocTb. LLkana
INEKTPOMarHMTHbIX BOJH

MPUHLMNbI PaaMOCBS3N U
TeneBnaeHVs. PasBuTue cpeacTs
cBsi3n. Pagmonokauus

KoHTponbHas paboTa «KonebaHus n
BO/THbI»

MpAMONNHENHOE pacrnpocTpaHeHme
CBeTa B O[JHOPOLHO cpefe.
ToueYHbI UCTOUHMK cBeTa. JTyu
cBeTa

OTparkeHne cBeTa. 3aKOHbI
OTpaXKeHWs cBeTa. NocTpoeHne
1300paXXeHU' B M/IOCKOM 3epKasie

lNpenomneHne ceeta. [NonHoe
BHYTPEHHEe OTPaKeHWe.
MpeaenbHbIin yron noaHoro
BHYTPEHHEro oTpaXkeHus

JNabopatopHas paboTa «M3mepeHue
nokasartens NPenoMIeHns CTeKna»

JTnH3bI. [oCTPOEHME N306paXKeHNI
B MH3e. PopMyna TOHKOW NINH3bI.
YBennyeHme NnH3bI

JNabopaTopHas paboTa
«lccnefoBaHne CBOMCTB
N306PaKEHMNI B NNH3AX»

[ucnepcus ceeta. CNoXHbI cocTas
6enoro ceeTa. LigeT. JlabopaTopHast
paboTa «HabnwgeHve gucnepcun
cBeTa»

29.11.23

04.12.23

06.12.23

11.12.23

13.12.23

18.12.23

20.12.23

25.12.23

27.12.23

httDs;//m.edsoo.ru/ffOcccOc

bubnuoteka LIOK
httDs://m.edsoo.ru/ffOccfe0

bnbnmnoteka LLOK
httos://m.edsoo.ru/ffOcc6f8

bubnuoteka LIOK
httDs://m.edsoo.ru/ffOcd350

bnbnnoteka LIOK
httDs://m.edsoo.ru/ffOcd4e0

bubnuoteka LIOK
httDs://m.edsoo.ru/ffOcd7f6

bubnuoteka LIOK
httDs://m.edsoo.ru/ff0cd67a

bubnuoteka LIOK
httDs://m.edsoo.ru/ff0cddle


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
https://m.edsoo.ru/ff0cdd1e

34

35

36

37

38

39

40

41

42

NHTepepeHums ceeTa. Auppakums
ceeTa. AndpakumoHHas peLléTka
[MonepeyHOCTb CBETOBbIX BOJH.
lNonapusauns ceeta

OnTnyeckune NprGOpPbI 1 YCTPOCTBA
1 yCnoBus Ux 6e30MacHoro
MPVYMEHeHUA

I"paHuULbl NPUMEHUMOCTH
KNacCMYecKoin MexaHuKW.
MocTynaThbl cneumanbHON Teopun
OTHOCUTENbHOCTY

OTHOCUTENBHOCTb
O[JHOBPEMEHHOCTM. 3amef/IeHune
BPEMEHM 1 COKpaLleHue 4INHBI

SHeprua v UMMynsc
PeNATUBUCTCKON YacTuLbl. CBA3b
MacChbl C 3Heprue u UMMybCoM.
SHeprua nokos

KoHTponbHaa paboTta «OnTuka.
OcCHOBbI CrneLmansHON Teopun
OTHOCUTE/IbHOCTU»

®oToHbLI. Popmyna MNnaHka.
SHeprva n uMnynsc PoToHa
OTKpbITWE 1 UCCnefoBaHMe

(poToadhpexta. OnbiThl A. T
CronetoBa

3aKoHbl (hoTO3()heKTa. Y paBHEHNE
AUHLWITenHa ona hoToaddekTa.
«KpacHas rpaHuLa» poTtoaddexTa
LJasneHune ceeta. OnbITbl 1. H.
INebepeBa. XvMU4ecKoe fenctane
cBeTa

bubnuoteka LIOK
httDs://m.edsoo.ru/ffOced22

bubnuoteka LIOK
httos://m.edsoo.ru/ffOcf02e

bubnuoteka LIOK
https://m.edsoo.ru/ff0cf862

bubnuoteka LIOK
https://m.edsoo.ru/ffOcfa42

bubnuoteka LIOK
https://m.edsoo.ru/ffOcfc68

bubnuoteka LIOK
https://m.edsoo.ru/ffOcf6f0

bubnuoteka LIOK
httos://m.edsoo.ru/ffOcfel6

bubnuoteka LIOK
httos://m.edsoo.ru/ffOcffcd

bubnuoteka LIOK
https://m.edsoo.ru/ff0d015e

bubnuoteka LIOK
https://m.edsoo.ru/ff0d04a6


https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

45

46

47

48

49

50

51

52

TexHMYecKmne YCTPOCTBA U
MPaKTNYECKOe NMPUMEHEHNE:
(hOoTO3/M1IEMEHT, (POTOAATUMK,
CO/MHeYHast 6atapes, CBETOAMOA

PelleHue 3aaa4 rno TeMe «INIEMEHTbI
KBaHTOBOW OMTUKN»

Mogenb atoma TomcoHa. OnbIThbI
Pesepdhopga no paccesHuto a-
yactuu,. MNMnaHeTapHas Mofesb atoma

MNocTynatbl bopa

WN3nyueHune 1 nornoieHme GoToHOB
npy Nepexope aToma C O4HOro
YPOBHSI 3HEPrUN Ha Apyroli. Buapl
CNeKTPOoB

BonHoBble CBOCTBA YacTuL, BOonHbI
Je bpounsa. KopnycKynsipHo-
BO/IHOBOW Ayann3m. CnoHTaHHOe U
BbIHY>K/[IEHHOE M3/TyYeHne

OTKpbITWE PafnMoaKTUBHOCTK.
OnbITbl Pe3epgopaa no
onpefeneHnto coctasa
PafM0aKTUBHOIO M3/y4YeHNs

CsowuctBa anba-, 6eTa-, raMma-
n3nyyeHusa. BnmaHue
PafM0aKTUBHOCTM Ha XXUBble
OopraHu3mbl

OTKpbITVE NPOTOHA Y HEUTPOHA.
W3oTtonbl. Anbtha-pacnag.
ANEKTPOHHBIN 1 NO3UTPOHHBLIN
6eta-pacnag. Mamma-unsnyyeHue
SHeprusa cBA3M HYK/IOHOB B sifpe.
AoepHble peakunn. ApepHbiv

bubnuoteka LIOK
httDs://m.edsoo.ru/ff0d0302

bubnuoteka LIOK
https://m.edsoo.ru/ff0d091a

bnbnnoteka LIOK
https://m.edsoo.ru/ffOdOafa

bubnuoteka LIOK
https://m.edsoo.ru/ff0dOafa

bubnuoteka LIOK
https://m.edsoo.ru/ff0d0ca8

bubnunoteka LIOK
https://m.edsoo.ru/ff0d0fd2

bnbnnoteka LIOK
httDs://m.edsoo.ru/ff0d1162

bubnuoteka LIOK
https://m.edsoo.ru/ff0d1356


https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

56

57

58

59

60

peakTop. NpobnemMbl, NepcrneKkTyBbI,
3KO/IOTMYECKME acreKTbl AAepHOM
3HepreTuKm

AnemeHTapHble YacTuubl. OTKpbITHE
no3unTpoHa. MeToAbl HabnaeHNs 1
perncTpaLmn anemMeHTapHbIX
yactuy, Kpyrnblin cton
«®PyHAaMeHTaIbHbIE
B3aMMOojencTBmA. EANHCTBO
(h13NYECKOA KapTUHbI MMpa»

Bup 38e3aHoro Heba. Co3sesaus,
APKWe 3Be3/bl, MNaHeTbl, KX
BuAMMoe asmxeHne. ConHeYyHas
cuctema

ConHue. ConHeYyHasa akTUBHOCTb.
NcTouHuK aHeprun ConHua v 3Be3f

3Be3/lbl, MX OCHOBHbIE
XapaKTepucTuKn. 3ee3fbl rnaBHoi
nocnefoBaTe/IbHOCTU. BHyTpeHHee
CTpoeHue 3Be3[. CoBpeMeHHble
npeacTaBEHNS O MPOUCXOXAEHNN U
asontoumm ConHua v 3esg,

MneuHsbIi MyTb — Halua
ManakTuka. NMonoxeHwe n
ABuxXeHne ConHua B [ManakTuke.
["anakTuku. YepHble gblpbl B Aapax
ranakTuk

BceneHHas. PasberaHue ranakTyik.
Teopus bonbLIoro B3pbIiBa.
PennkToBoe u3ny4eHue.
MeTaranakTuka

HepeLueHHble NPo6/eMbl
aCTPOHOMUM

bubnuoteka LIOK
httDs://m.edsoo.ru/ff0d0e38


https://m.edsoo.ru/ff0d0e38

KoHTponbHaa paboTa «3MeMeHTbI
aCTPOHOMMU N acTPOPU3NKU»
O6o6warownii ypok. Ponb hnsmnku
1 aCTPOHOMUM B 3KOHOMUYECKOWA,
62 TEXHONOMMYECKOM, CoLManbHOM 1 1
3TUYECKOW Chepax AesTeNlbHOCTU

yenoBeka

O6o6wwarowmii ypok. Ponb 1 mecto
(hM3MKM 1M aCTPOHOMUN B
COBPEMEHHOM Hay4YHOI KapTuHe
mumpa

Ob6o6LatoLuii ypok. Ponb
(h13nYecKoin Teopun B
(hopmMMpoBaHUK MpeacTaBeHNi 0
(h131YeCKOoil KapTUHE MUpa
Ob6o6LatoLmii ypok. Mecto
(hM31YeCKO KapTUHBbI MUpa B

65 06LeM psay COBPEMEHHbIX 1
eCTeCTBEHHO-Hay4YHbIX
NpeLCcTaBeHNiA 0 NpUpoje
Pe3epBHbIil ypoK. MarHuTHoe nore.

61

64

66 1
AneKTpoMarHmMTHas UHAYKUMA
Pe3epBHbIil ypoK. OnTrka. OCHOBbI

67 creumansHoOM Teopumn 1
OTHOCUTENLHOCTU
Pe3epHbIli ypoK. KBaHTOBas (pm3mKa.

68 DNeMeHTbI aCTPOHOMUN U 1
acTpopU3NKM

OBLEE KO/TMYECTBO YACOB IO 68

NMPOIrPAMME

bnbnmnoteka LIOK
httDs://m.edsoo.ru/ff0d1784


https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECHEYEHHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPHAJIEI 1151 VUEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

INPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH UHTEPHET
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