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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPETHETO OOIIEro o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaraM OCBOEHHS OCHOBHOMU
oOpasoBarenbHONM Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  OpraHu3amusx Poccuiickoii ~ denepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue mnporpaMMmbl Mo (U3MKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTUHBI Mupa oOydaronmuxcs 10—11 kiaccoB npu oOydeHun ux ¢Gu3nKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPyEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3ynbTraraM OOyd€HHs, a TaKK€ YUUTHIBAET HEOOXOAMMOCTb pealu3alMi MEKIIPEIMETHBIX
CBsi3el (PU3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE IeIM M3Y4eHUs (U3UKU HAa YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (HU3UKU: JIMYHOCTHBIE, METallpelIMETHbIe, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o pusmke BKIIOUYAET:

® I[UIaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUA Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIC PE3yIbTAThI MO r0JIaM O0yUYEHUS;

e cojnepxanue yuyeOHoOro mpeamera «Pu3nkay mo rogam o0ydeHus.

®du3rKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOABI, BBICTYMAasi B KaueCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMmHel, ouonoruel, ¢usmueckoir reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U JIpyrux. M3yuenue Gpu3NKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kkypca (u3MKH 17151 ypOBHS CpeTHEro oOIiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3AesioB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUM € HEl MaTepuan Kypca UMK 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnoyiaraeT UCIoNIb30BaHUE TYMaHUTapHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IIpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc QU3nku rnpeanonaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEpPKaHMS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM palliOHAIBHOTO MPUPOJIOTIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIISIIOTCS  (pu3nyeckue Teopuu (GopMHpOBaHUE NPEACTABICHUNH O CTPYKTYype MOCTPOCHUS
¢bu3nyeckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeITETbHOCTHBIN MOIX0 B Kypce (PM3UKU peaTu3yeTcs MPeke BCEro 3a CUET
OpraHu3aly SKCIIEPHUMEHTAILHON IeSATeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(UMK — ITO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PU3NKE OOBEAMHCHBI B OOIIMIA CITMCOK
YUYEHHUYECKUX IPAaKTUYEeCKUX paldoT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTcsi OBJIAZICHUE OOYYAIOUIMMHUCH YMEHUSMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIOIINE HPUMEHATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETPUPYs 3HAHUS U3 Pa3HBIX pa3zieioB. i1 KaueCTBEHHBIX 3aJad MPHOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TPOLIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu  ®I'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(bU3UKU TOJKHO OBITH HEOOX0AUMOE J1TA00PATOPHOE 00OPYIOBAHUE JUISI BBITOIHEHUS YKAa3aHHBIX
B IporpamMme 1O (HU3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanmoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHUHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECTeUMBAET IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpaMMe I10
¢u3nKe KIFOYEBBIX JEMOHCTPAIlMH ISl WCCIIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe o0opyaOBaHHE ISl YYEHHYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeyMBaeTcsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX U HU(POBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEJISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHHH SIBIISIOTCS



dbopMUpOBaHHE WHTEpeca W CTPEeMIICHUS OOYydYalomMXCcs K HAaydHOMY HW3YYCHHUIO
NPUPOJIBI, PA3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUH O HAy4YHOM METOJe IMO3HaHUs u (OPMUPOBAHUE
UCCIIEIOBATEILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

dbopMUpOBaHKHE HAYYHOTO MUPOBO33PCHUS KAaK Pe3yJIbTaTa U3Y4eHHUsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH,

dbopMupoBaHUE YMEHHIA OOBSICHSTD SBJICHUS C HCIIOJb30BaHHEM (U3NUCCKUX 3HAHUN U
HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpOBaHUE TPEACTABICHUN O PO (DU3HUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJOTHUH.

Joctuxenue 3TuUX 1eliell 00ecleuMBaeTCsl PEeUICHUEM CIEAYIOLUX 3a7ad B Ipoliecce

M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHusI:

puoOpeTEeHNEe CUCTEMbl 3HAHUK 00 00ImMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOUYAsI MEXAaHUKY, MOJICKYJIAPHYIO (PU3UKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
Gu3MYEeCKUX SIBICHUW B TIPUPOJE W JJs TNPUHATUS TPAKTUUCCKUX PEIICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHON (U3HYECKOI
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE co3/laHue (HU3nUecKon
MOJIENH, aJICKBaTHOM YCIOBHUAM 33]1a4u;

MOHMMaHWe (PU3UYECKHX OCHOB M TPUHIIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKUX MTPOLECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAaHUPOBAHUS U MPOBEACHUS (PU3MUECKHX
DKCIIEPUMEHTOB, aHallu3a W  HUHTEepIpeTanud  UHGOpMAalUU,  ONpeAeTeHUS
JIOCTOBEPHOCTH IOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBHM IS PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JI€STEILHOCTH.

Ha usyuenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpeIHEro oOuiero oOpa3oBaHUS
orBoguTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezmeno), B 11 kiacce — 68 dacoB (2

yaca B HEJIEINIO).
[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX paboT

SBJISICTCSI PEKOMEHIOBAHHBIM, YYHTENb JeJlaeT BBIOOp TPOBEICHMs JTaOOpaTOPHBIX PadboOT M

OTIBITOB C YUETOM MHIUBUAYAabHBIX OCOOCHHOCTEH 00yJarommxcs.



COILEPKAHUE OBYYEHUSA
Pasnen 4. daekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrossHHBIE MarHuThl. B3auMOAEHCTBUE NOCTOSHHBIX MAarHUTOB. MAarHutHOE IIOJeE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT Cynieprio3uIMA MarHUTHBIX o€, JIMHUM MarHUTHOU
uHAyKuuy. KapTuHa TMHUI MarHUTHOW MHIYKUUU ITOJISI IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie NPOBOAHMKA C TOKOM. KapTMHa JNWMHMNA WHAYKIIMM MAarHUTHOIO IOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna Jlopenna, e€ Moaynb U HampaBieHHE. /[[BHKeHHE 3apsyKEHHOM YacTUIbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HneKTpoMarHUTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKLUU.
DIIEKTPOABUKYILAsA CUJIA UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe nsiekTpuueckoe Moje. DNEKTPOJABMXKYIIas cuia WHAYKIUUA B IPOBOJAHHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBUKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoMCTBA M NPAKTUYECKOE MPUMEHEHUE: IOCTOSIHHbIE MAarHHThI,
ANIEKTPOMATHHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 31€MEHTAPHBIX YACTUILL, UHIYKIIMOHHAS M€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUA MAarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amriepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBlieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

WccnenoBanue neiCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON UHAYKITUH.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAazHUMHbLE KOJ1eOAHUA

KonebGarenbnast cucrtema. CB0OOOgHBIE MeXaHWYeCKHWe KoieOaHusa. [apMoHHUYecKue
koneOanus. Ilepumon, wacrora, ammutyna u  (asza koneOanmid. [IpyXKWHHBIT MasSTHHK.



MareMaTnyecknii MasTHHK. YpaBHCHHE TapMOHHYECKUX KoJjieOanui. [IpeBpamienue sHEpruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbublii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KOJIeOATeIbHOM KOHTYype. AHAJIOTHsl MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna Tomcona. 3aKOH COXpaHEHHs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyKIeHHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepegadya U NOTPEOICHUE SIEKTPUUYECKON HSHEPIUU.
OKOJIOTUYECKME PUCKH IpU IPOU3BOJCTBE AUIEKTpodHepruu. KynbTypa wucnonb3oBaHUS
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHuuyeckue YCTpOIICTBA U TPAKTHYECKOE MPUMEHEHHE: OJJIEKTPUYECKHI 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JIMHUU 3JIeKTpoIepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKUHHBIN UM MaTeMaTHYeCKUN
MasITHUK).

HaGroienne 3aryxaronux KojJeOaHu.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmuorpaMmbl — (3aBUCUMMOCTH  CHJIBI  TOKAa W HANpsDKEHUS OT  BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOAHUH.

Pe3oHaHC mpu mocienoBaTelbHOM COEIMHEHUHN PE3UCTOPA, KATYIIKM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJIe€OaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBaHne IEPEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTyLIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60JIHbL

Mexanuueckre BOJIHBI, yciIoBUs pacnpoctpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHus
u januHa BosHbL. [lomepeunble u mponosbHble BOJHBL. MWHTepdepenuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomarnutHo#l BomHe. CBOWMCTBAa 3IEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, IMpeJoOMJIeHHe, moisipu3anus, audpakuus, uHrepdepenuus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 371eKTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3MeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIIBI pagOCBSI3U U TeleBUACHU. Paguonokanms.



DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuvyeckue yCTpOWCTBAa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE UHCTPYMEHTHI,
YIbTPa3BYKOBas JIMATHOCTHUKA B TEXHHUKE W MEIUIIMHE, pajap, PaJauONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Llemoncmpayuu

O6pa3oBaHue U pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue orpaskeHus U MpeaoMIICHHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHuny u AMPpakiuid MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KoJieOaHuH.

UccnenoBanme  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPa)KEHHUE, IMPEIOMIICHUE,
nossipu3anus, 1udpakuus, HTHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimoninHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHOMN Cpee.
JIyud cBera. ToueuHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHME H300paKEHUH B IIIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHBI MpEIOMJICHHUS CBeTa. AOCOJIOTHBIM  TOKa3aTeslb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxxeHue. IIpenenbHbI yroa MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus cBeta. CrnoxkHbIi cocTaB 6enoro ceera. LIBerT.

Cobupatonue ¥ paccewBaronie JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHYECKasl CHJia TOHKON NUH3BL. [locTpoeHne n300paxeHuii B COOMPArOIIUX U PAaCcCEUBAIOIINX
nuH3ax. PopMysa TOHKOW JIMH3BIL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIOJICHUSI MAKCUMYMOB ¥ MHHUMYMOB B HHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(pa3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakinuonHas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonstpuzanus cBera.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOCKIIMOHHBIM ~ ammapar, MHKPOCKOM, TEJIECKOIN, BOJIOKOHHAs OITHKA, JAU(PPaAKIIMOHHAS
pemeETKa, TOJISTPOUSI.

Jlemoncmpayuu

[IpssMonuHEITHOE pacTpOCTpaHEHUE, OTPaKEHHWE M TperoMiieHne cBeta. OnTudeckue
npUOOPBHI.

ITonmHoe BHyTpeHHEE OTpakeHUe. MoJieab CBETOBOAA.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

Hab6nronenue audpakuuu cBera.



HabGnronenue aucnepcun cBera.

[Tomy4yeHue cekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomrydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
HaoGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol
N3Mepenne nokaszaTess MpeaoMIIeHUs CTEKJIA.
HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.
HabGnronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH T€OPUH OTHOCHTEIBHOCTH
I'paHuLBI IPUMEHMMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenualbHOM TEOpUHU
OTHOCHUTEJIBHOCTH: HMHBAapPUAHTHOCTH MOXYJII CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCHTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHU U COKPALLIEHUE ITINHBI.
OHEprus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.
CBs13b MaccChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIbI. DHEPIUs IOKOS.

Pa3znen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u s3Heprun GoTOHA C €ro YaCTOTOM. DHEPrus U UMITYJIbC
dboToHa.

OtkpbiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
doroaddexra. YpaBHenue DitHmTeitna s Gpororddexra. «KpacHast rpanuna» gorosddexra.

JlaBnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuuyeckue YCTpOICTBA M NpPaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUUK,
CoJIHEeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®oTodpeKT Ha YCTaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

Cseroauog.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lmanerapHas
Mozenb atoMa. [locrynater bopa. M3nyuenue u normioieHne GOTOHOB MU MEPEXOE aToma C
OIHOTO YpOBHS 3HEpruM Ha Jpyrod. Buasl crekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOJIOpOJA.

BonnoBsble cBolicTBa yactuil. Bosnsl ne bpoiinsa. KopnyckyasipHO-BOJIHOBOM Tyaan3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJbHBIA aHaIu3
(ciekTpockon), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnuens onsita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.



Hab6nronenne MMHEHYaThIX CIIEKTPOB H3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HabGmonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCIIEpPUMEHTHI,  JOKa3bIBAIOIIME  CIOKHOCTb  CTPOEHHUS  sijpa. OTtkpbIiTHE
panuoaktuBHOCTH. OnbiThl Pe3epdopaa no onpenenenuo coctaBa paauoakTUBHOTO U3ITy4EHUSI.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmonnas mopens siapa ['eitzenOepra—lBaHeHKoO.
3apsin saapa. MaccoBoe uucio sjapa. M30Torsbl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usiyueHue. 3akoH
PaAMOAaKTUBHOIO pacmaja.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl sipa.

Snepuble peakuuu. [lenenue u cUHTE3 SAEP.

Snepubiii  peaktop. TepmosmepHbii cuHTe3. I[IpoOiemMbl M TEPCIEKTUBBI  SIEPHOM
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOIN SHEPreTUKH.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaMeHTaIbHBIE B3auMoAecTBUs. EqMHCTBO (hrn3nyeckoil KapTHHBI MHpa.

TexHuueckue ycTpolcTBa U MPAaKTHUYECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHast boMOa.

Llemoncmpayuu

CuéTurK MOHU3HPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbl pa3BUTUsS acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bup 3Bé3anoro neba. Co3Besaust, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounumk sHeprum ConHua u 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMMma «CHEKTPalbHBIA KJIAaCC — CBETUMOCTBY». 3BE3IBI
IJIABHOM MOCIEA0BATEIIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
MIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEACTABICHUS O
MPOUCXO0XKACHUU U ABOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Muineunsii [1yte — Hamia I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
ranakTuk. Paguoranaktuku u kBazapel. UEpHBIE ABIPHI B SIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa66ma. Paz6eranme ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus



HaOnroneHuss HEBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX HMPUIO0KEHUH
JUISL OTIPEICIICHUS MTOJIOKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOTO MoTymapus U sipkue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, miianer, Maeunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
9THUYECKOW cdepax AeATEIIbHOCTH 4YellOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHHM B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJib (QU3MUECKOW Teopur B (OPMHPOBAHUU
npecTaBiIeHui 0 PU3MUECKON KapTHHE MUpPa, MECTO (PM3UYECKOM KapTHHBI MUpa B OOLIEM psiay
COBPCMCHHBIX €CTCCTBCHHO-HAYYHBIX HpGIICTaBJICHI/Iﬁ O Ipupoxac.

MesknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBIsieTCsl € Y4ETOM
COACPIKATCIIBHBIX MCEKIIPEAMCTHBIX CBsI3EH C KypCaMu MAaTCMAaTUKU, 6I/IOJIOFI/II/I, XHUMHU,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nousimus, CBS3aHHBIE C HW3YYEHHEM METOJOB HAyYHOIO ITO3HAHMSL:
SBJICHUE, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHUs, HAOINIOJIEHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIWHU: CHHYC,
KOCHHYC, TAaHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI WU HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKHA TOJO0HS TPEYTOJILHUKOB, OTIPEICICHUE TUIOMIAIN TNIOCKUX (HUTYp 1 00BhEMa Ted.

buonoeusn: snextpuyeckue SBIEHUS B KUBOM MNpupoje, KojeOaTelbHbIe IBM)KEHUS B
KUBOW MpPUpOJE, ONTUYECKHE SBJICHHS B >KMBOM Npupoje, ACHCTBUE pajualldi HA >KUBBIE
OpIaHU3MBI.

Xumusi: CTpOGHHE aTOMOB M MOJIEKYJN, KpHUCTAJJIMUECKash CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPaJIbHBIA aHAJIH3.

l'eoepaghus: MarHUTHBIE TIOTIOCa 3€MIIH, 3aJIEKH MAarHUTHBIX pyl, (oTochéMKa 3eMHOU
MIOBEPXHOCTH, MPEJICKa3aHuE 3eMIIETPSICCHU.

Texnonoeusa: NTAHUYM DIIEKTpONepead, reHepaTop MEPEMEHHOTO TOKa, dJIEKTPOJABHUTATENb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
IPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJTHEUHas OaTapesl.



MJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA
OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHEro o0mero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MCTAIIPECAMCTHBIX U IMMPECAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JInaHOCTHBIE PE3YyJbTaThl OCBOEHHUs yueOHOro mpeamera «DPu3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOeXKICHHUI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacuMpeHe >KU3HCHHOTO OIbITa M ONBITA JCSITCILHOCTH B IMPOIECCE PEATU3allUd OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIBHOMN A€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKHX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JESTCIBHOCTh B WHTEpEcax TPakJaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHHU3AIINH;

YMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUH C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTFDKCHUSM POCCUHUCKHX
yU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUMUBOTO OYAYIIETro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETHYECKOE OTHONICHUE K MUPY, BKIIFOYAst 3CTETUKY HAYYHOTO TBOPYECTBA, MIPHUCYIIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpeC K pa3uuHbiM chepaM MpOoPeCcCHOHATBHOW JCSITEILHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa3oBaHUIO M caM000pa3oBaHUIO B o0nacTu (pU3uKU Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJTBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L[eJIeN YCTONYMBOIO Pa3BUTHsI YEIIOBEUYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOIMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OpMUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCE M3YUYECHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBble Jiornueckne AeHCTBUA:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEACIIATD LEIH ASATCIIbHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMAaTPUBACMBIX (PU3NUYCCKUX SBICHUSIX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIONUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIHOCTH, OIEHUBATH COOTBETCTBHE PE3YJbTATOB IICIISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciaenoBarebCckue AeMCTBYA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSITHSIMH W METOoAaMu (pu3uvecKoi
HayKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIHLCKON M MPOCKTHON JESITETLHOCTH B 001acTH
(GU3HKH, CTIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOMCKY METO/IOB PEIICHHS 331a
bu3NYECKOTo coAepKaHus, MPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BIIQJIETh BHJAMHU JIEATEIBHOCTH TIO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAlNH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallMsX, B TOM YHCIE MpH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady, BBIJIBUTAThH
TUTOTe3y €€ pelIeHHs, HaXOIUTh apTyMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPhl ¥ KPUTESPUH PEIICHUS;

AHAIM3UPOBATh TIOJYYCHHBIE B XOJIe PpEHICHHWS 3a7add  Pe3yIbTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIBHON NEATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00IaCTh KUZHEACITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJICH, TIpe/IaraTh OPUTHHAIBHBIC TOXObl U PEIICHHUS,



CTaBUTb IPOOJIEMBI U 33JjaUH, JOMYCKAIOIUE aJIbTEPHATUBHBIE PELICHHUS.
Paborta ¢ unopmanmeii:

BJIAJICTh HaBBIKAMHU MOJy4YeHUs MH(DOpMAIK (PU3NIECKOTO COJACPKAHUS U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSATEIBHO OCYLIECTBJISATh IIOMCK, AaHAJIN3, CHUCTEMAaTHU3alUIl0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3IMYHBIX BUOB U (OPM IpE/ICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALIHH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OPIaHU3ALMOHHBIX 3aJad C COOJIIOJCHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTHEHBI, PECYpCOCOEepeKeH s, IPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€301acHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COJACPKAHUS B pPa3NIUYHBIX (opMmarax ¢ y4ETom
Ha3HAueHUS WHPOPMALMKU U [EJIEBOM AayIAWTOpWUH, BBIOMpAs ONTUMAIBHYIO (GOpPMY
IIPEACTABIICHUS U BU3YaIU3aLAH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3MKU U BO BHE-YPOUHOU JNESTEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO H3J1araTh CBOI0 TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM SA3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/HOW U MHIUBUIYaIbHON paOOTHI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C Y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJOT0 YjeHA KOJIJICKTHBA;

MPUHUMATh LEJIM COBMECTHOM JESITENbHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSA IO €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHMCTBUM, PaCHpPENeNsIiTh POIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXKJIOT0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HUJIEH C MO3UIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh MO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, OBITH MHUIIHATHBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:
CaMOCTOSITEIIEHO OCYIIECTBIISATh IMO3HABATEIBHYIO IEATCIILHOCTh B 00jacTH (Gpu3ukd U
ACTPOHOMHH, BBISIBJISITH MTPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 33]1aUH,
CaMOCTOSITENIbHO COCTABJIATH TUTAH PEHICHHUS PAcu€THBIX M KAYSCTBEHHBIX 3aj]ad, TUTaH
BBITIOJTHEHHSI TMPAKTUYeCKod paboThl € Y4ETOM UMEIOMIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacuupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTCHUH;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh IPUOOPETEHHBIN OTIBIT;



crmoco0cTBOBaTh (OPMHUPOBAHMIO U TPOSBICHUIO JSPYIUIMH B 00JacTH (PUBHKH,

MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IETh HaBBIKAMH [MO3HABATEIBHON peIeKCuu KaK OCO3HAHUSI COBEPILAEMbIX JCHCTBUN
Y MBICJIUTENBHBIX IPOIIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTATOB JEATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JIE€ATEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OMIUOKH.

B nporiecce 1O0CTHXEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MTPOrPaMMBI IO (GU3UKE AJIs
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOyUYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEIJIEKT, MPEANoaraonuil ChoOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BUJICTH HAIPABJICHUS Pa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOperyJIupOBaHus, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yYMEHHE PUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJalTUPOBATHCA K 3SMOLMOHAIbHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOIIEH CTPEMIIEHHME K JOCTMXKEHHIO L€ MU YCIEXY,
ONTUMH3M, UHULIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXKHOCTEN;

HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMUMATh 3MOLMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUs, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOLICHUS C JIPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTb KOH(INKTHL.

MHNPEAMETHBLIE PE3YJIbTATHBI

K xonny oOyuenusi B 11 kJjiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JTOJKHBI
OTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX pPOJib U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
NEATEeTLHOCTH JIFOICH, 1IETTIOCTHOCTh U €IMHCTBO (PM3MUECKOM KapTHUHBI MUPA;

VYUTHIBATh TPAHMUIBI TPUMEHEHUS W3YYCHHBIX (PU3MUECKUX MOJCNICH: TOYCUHBIN
NMEKTPUYECKUN 3apsi, Jyd CBETa, TOYCYHBIM HMCTOYHUK CBETA, sJEpHAs MOJCIb aToMa,
HYKJIOHHAsI MOJIeJThb aTOMHOTO SiApa MPH PelieHnn (PU3NIECKUX 3a]1a4;

pacrio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOHM (DM3HMKH: AJIEKTpUYecKas MPOBOIUMOCTh, TEIIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE JEUCTBUS TOKa, B3aUMOJCHCTBME MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIUSA, ACHCTBUE MArHUTHOTO TMOJS Ha MPOBOJAHMK C TOKOM U JABWXKYIIUUCA 3apsl,
AIIEKTPOMArHUTHBIC KOJIEOAHUS U BOJHBI, IPSMOJIUHEHHOE pacIpOCTpaHEHHE CBETA, OTPAKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMONSIpU3alUg CBeTa, JUCIEpPCUsi CBETa,



dotoanexkrpuuecknii 3¢pdexT (pororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJ0pPO/JIa, ECTECTBEHHAs! U UCKYCCTBEHHAs PallOaKTUBHOCTD;

ONMCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE, ONTUYECKUE,
JIEKTPUYECKYIO ITPOBOAUMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL DIEKTPUYECKHH 3apsi, cuja TOKa, DIEKTPUYECKOE
HaIpsKEHUE, JIEKTPUUECKOE COIPOTUBIICHHE, PA3HOCTh MIOTEHLMAJIOB, 3JIEKTPOABUIKYIIIAs CUia,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHla, MUHIYKTUBHOCTH
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOIO0 M MAarHUTHOTO IOJIEH, MEepUOoJ W 4YacToTa KoieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIA JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO03HAUYEHUS W CIMHMIIBI,
yKa3bIBaTh (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIMYHHY C APYTUMH BETHUYNHAMU;

ONKCBHIBATh M3YYCHHBIC KBAaHTOBBIC SBJICHUS W TPOLECCHl, HCHOIB3Yys (PHUIUIECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETa, DHEPrus u
UMIyasCc (OTOHA, MEpPHOJ] TOJypacmajia, SHEPrus CBSI3U AaTOMHBIX SJ€p, MPU ONHUCAHUU
MPaBWIBHO TPAKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIUYMH, HX OO0O3HAuEHUs U
€MHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIONINE JaHHYIO (DU3HUECKYIO BEIMYUHY C IPYTHUMH
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BEITUUHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
OpUHLUMIBL 3akoH OMa, 3aKOHBl IOCJEAOBATENbHOIO M  MAPAJUIENbHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlxoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLIHUH, 3aKOH
IPSIMOJIMHEMHOTO PacCIpOCTPAHEHUsSI CBETA, 3aKOHBl OTPAXKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHMe OMHHIITeHHa Uit (QoTod(d¢eKrTa, 3aKOH COXpPAHEHUS DHHEPIuH, 3aKOH
COXpPaHEHMs HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPAaHEHUS
MaccoBOI'0 4YMcia, MOCTyJaTsl bopa, 3aKOH PaJMOAaKTUBHOIO pacmnazna, MpU ITOM pPa3InyaTh
CJIOBECHYIO (DOPMYJTHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIpaKEHHE U YCIOBHS (TpaHHULIBL,
00jacTh) IPUMEHUMOCTH;

OTpe/eNATh HaIpaBJIIC€HWE BEKTOpPAa MHIYKIUU MArHUTHOTO IOJS IMPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U OIHUCHIBATh N300pakeHNE, CO3/1aBaEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITOJIHATh SKCIIEPUMEHTHI 0 HCCIIEAOBAHUIO (PU3MUECKUX SBJICHUH M MPOIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu 3ToM  (GOpPMYIHPOBATh
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH ONBIT U (POPMYIHPOBATH BHIBOBI;

OCYIIECTBIISITh MpSMble W KOCBEHHBbIE H3MEpPEeHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPELTHOCTEN H3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEIMYMH C UCIOIB30BaHUEM IPSIMBIX U3MEPEHUN:
IOpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJbTAThl MOJYYEHHOW 3aBHCHUMOCTHU
¢u3nueckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaMm
UCCIIEIOBAHMSI;

coOmoaTh MpaBuia O€30MacHOro Tpyda MpH IMPOBEACHUM HCCIENIOBAaHMA B paMKax
y4eOHOrO0 SKCIIEpUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM U TMPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;



pematb pacu€THble 3aJaud C SIBHO 33JaHHOM (pU3MUECKOW MOJENbI0, HCIONIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 337a4H BIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJYYCHHOTO 3HAUCHHS (PU3UYECKON BEIMUHHEI,

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKU HEIPOTHUBOPECYMBYIO LEHOYKY
paccyKIeHUI C OIIOPOi Ha N3YYEHHBbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

UCMONb30BaTh IPH pPEUIEHHH Y4eOHBIX 3aJad COBPEMEHHblE HH(OPMAIMOHHbIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEpPIpPETAlMM U IPEJCTABICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpMaluy, NOJYYEHHOM H3 Ppa3IMYHBIX MCTOYHHKOB, KPUTHYECKU
aHAJM3UPOBATh MOJTy4aeMylo HHPOPMAIIUIO;

OOBSICHATH MPUHIHUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBUS UX O€30MaCHOT0 UCMOJIb30BaHUS B IIOBCETHEBHOM KU3HU;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (HU3UKE B IOBCEIHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH TP OOpALEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHMsI 310pOBbsI U COOJIIOJICHUSI HOPM KOJIOTHYECKOT0 MOBEICHUS B OKpYXarolleil cpene;

paboTath B TpyIIe C BHITOIHEHUEM PAa3IUYHBIX COIUATBHBIX POJIEH, MITAHUPOBATH paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEILHOCTH B

HECTaHJAAPTHBIX CHTYallUsX, aJICKBATHO OLICHMBATH BKJIAJ[ KaXIOTO M3 YYaCTHHUKOB rpymmbl B
peLICHUE paccMaTpUBaEMOil TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHME

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM
Ne n/m Konrpoabusie IIpakruueckue  (uupposbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
MarnuTtHoe nojue. IeKTpoMarHuTHast bubnnoreka [JOK
1.1 14 1 2
VHIYKLHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 14
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HJOK
' KosebaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 7 1 bu6nuoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 16 1 3
e https://m.edsoo.ru/7f41c97c
Hroro no paszneny 32
Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH
31 OCHOBBI crIeIIUaTBHON TEOPUHU 3 1 bubnnoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro 1o pasneny 3
Pasznen 4. KBAHTOBASA ®U3UKA
bu6mmoreka [IOK
4.1 6) 7 4
FICMCHTBL KBATITOBO OITHIH https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4, A !
3 TOMHOE S7JPO https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 3 bubmmoreia LIOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

ITOYPOYHOE IIVIAHUPOBAHUE

KoanyecTBo 4acoB JlaTa
Ne ni/m Tema ypoka
Bcero KonrTpoabubie IIpaktuueckun  M3y4YeHUs
padoThI e padoThbI
ITocTossHHBIE MArHUTHI U UX B3aUMOJEHCTBUE. MarHuTHOe
1 nosie. BekTop MarHuTHOM MHAYKIMH. JINHUY MarHUTHON 1
WHIYKIIUU
5 JlelicTBHEe MarHUTHOTO IOJISI HA MPOBOAHUK ¢ ToOKOM. Cuna 1
Awmrepa.
3 JleficTBEe MarHUTHOTO MOJISL HA JBUKYIIYIOCS 3apSAKEHHYIO 1
yactuny. Cuna Jlopenna. PaGora cunsl Jlopenia
4 Pemenue 3amau 1
5 JlaboparopHas pabota "HabmoaeHne 1eiCTBUS MAarHUTHOTO 1 1
noJist Ha TOK". MarHuTHBIE CBOMCTBA BEILIECTBA
Bxonnas koHTponbHast paboTa 1
7 MarHuTHbII NOTOK. DJIEKTPOMarHuTHasi MHAYKIUS
8 [IpaBuno Jlenna. Pemenue 3amay.
9 JlaboparopHnas pabota "M3ydeHue sBIEHUS 1 1
AJIIEKTPOMATrHUTHON UHAYKITUN"
10 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU
11 OJ1C uHAYKIMH B ABMKYIIUXCS IPOBOJHUKAX
12 Camounnykuusi. UHIyKTUBHOCTb. DHEPTrUs MarHUTHOTO MOJIS 1
TOKA.
13 Pemenne 3amau 1
14 O6o6marmuii ypok «MarauTHoe noje. DIeKTpoMarHuTHas 1

WHIYKIUS)




15 Mexannueckue KoneOaHus 1

16 Matematuueckuii MassTHUK. J{[uHaMuKa Koi1e0aTeIbHOro 1
JIBUKCHHUS

17 JlaGopaTtopHnas padora "OmnpeneneHue yCKOPSHUS 1
CBOOOAHOIO MaJACHUS MIPH MOMOIIM MasiTHUKA"

18 3aryxallre U BbIHYKJIEHHbIE KojeOaHus. Pe3onaHc.

19 Pemenue 3amau

20 DNEKTPOMAarHUTHBIE KOJICOAHUS

21 ["apMoHMYeCcKHe IIEKTPOMArHUTHBIE KOJIeOaHusl. 1
[lepeMeHHBII 3JIEKTPUUECKUI TOK

99 Pemenue 3anau. Konnencarop, karyiika, CONpOTHUBICHHUE B 1
eI MEPEMEHHOT0 TOKa.

23 [Ipou3sBosacTBO, Epeaaya, UCIOIH30BAHUE IIEKTPOIHEPTHH.

24 MexaHnuecKkue BOJIHbI

25 3BYKOBBIE BOJTHBI

26 WnuTepdepennus, nudpakiiys U NOAIpU3AIMS MEXaHUUECKUX 1
BOJIH

27 DNeKTpOMarHuTHOE MoJje. DIeKTPOMarHUTHAsI BOJIHA 1

28 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH 1

29 Pa3BTHe cpencts cBa3u 1

30 KonTponbras padora "Konebanust 1 BOJHBI" 1

31 CkopocThb cBeTa. 3aKOH OTPaKEeHHUs CBETa 1

32 3aKOoH MPEIOMIICHHUS CBETa 1

33 [TonHoe oTpakeHue ceera 1

34 JlaGopaTtophast pabota "M3mepenne mokazaremns 1
npesomiieHus crexna”

35 JIunzel. [octpoenne n300paxeHus B TNH3aX 1




36

dopmyiia TOHKOM JIMH3BL. Y BEJIUYEHUE JINH3bI

JlaGopaTtopHnas pabota "OnpeaeeHne ONTHYECKON CUIIBI U

37 (OKYCHOTO pacCTOSIHUS cOOHMparomeit JINH3b"

38 Hucniepcus cBera

39 Wurepdepennus cera

40 Hudpakaus ceera

41 JlaboparopHuas pabota "HabmoeHue nucnepcuu,
uHTEepepeHy U Tudpakuauu ceera”

42 [ToniepeunocTh cBeTOBBIX BONH. [lonspu3zanus cBeTa

43 KonTtposnpHas padora "CBeToBbie BOJTHBI"

44 Bunbl uznyuenuii. ictounuku cBeta

45 JlaboparopHas padota "HabmoqeHre CIIONTHOTO U
JIMHENYaToro crekTpon"

46 [Ikana 31eKTpOMarHUTHBIX BOJIH

47 ['paHuUIbI MPUMEHUMOCTH KJIACCHUECKOM MEXaHUKH.
[TocTynatsl cienuanabHON TEOPUU OTHOCUTEIBHOCTH

48 OTHOCHUTEITFHOCTD OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH
¥ COKpAIEHHE JJTNHBI

49 DHeprus ¥ UMNYIbC PENITUBUCTCKON YyacThllbl. CBS3b MacChI
C DHEPTHeH U UMITYIIbCOM. DHEPTHS TIOKOSI

50 ®otonbl. Popmyna [Inanka. Heprus 1 UMIyabC GoTOHA

51 OtkpsiTre U uccnenoBanue porordpdexra. OnwiTel A. I
CroneroBa

59 3akoHbl poTorddexTa. YpaBHEeHHE DUHIITEHHA IS
dororddekra. «KpacHas rpanuna» potodrddexra

53 Hasnenue ceera. OnbiTel I1. H. JIeOeneBa. Xumudeckoe

NEeNCTBUE CBETA




Crpoenne atoma. Oneitel Pezepdopna. KBantossie

>4 noctyInatel Teopun bopa. 1

55 Jlazepsl. Pemenue 3aaau.

56 PannoaktuBHOCTE. PasioakTuBHBIE MIPEBpaILICHUS.

57 3aKoH paJMoakTUBHOTO pacmaja. [lepuon nonypacnana. 1
H3otomsl.

58 CTpoeHue aTOMHOTO siipa. SAepHbie CUIIbl. DHEPIUs CBSI3U 1
ATOMHBIX fJIEP.

59 HckyccTBeHHast palnOaKTUBHOCTD. SIIepHBIC peaKIii.

60 Jenenue sapa ypana. LlenHas snepHas peaxkiusi.

61 SInepHbIi peakTop.

62 TepmosinepHbie peakiuu. [IpuMenenue saepHON SHEPTUN. 1
Bbuonorndeckoe neiicTBrUE paOaKTHBHOTO H3IyUSHHS.

63 HTOoroBhIii KOHTPOJILHBIN TECT 1

64 KonTponbHas pabora "KBanrtosas ¢pusuka" 1

65 DneMeHTapHbIe YaCTULIB. AHTUYACTHILIBI. 1

66 Cucrema 3emis — Jlyna. Maeie Tenma COTHEYHON CHCTEMBI. 1

67 Connue.OcHOBHBIE XapaKTEPUCTUKH 3BE3]L 1

68 OBoumonus 3Be311. ["anakTuku. MiieuHbIi My Th. 1







YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» ®uswnka, 10 kiracc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mox penakuueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
METOANUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

Bonakos B.A. Iloypounsie pa3pabotku mo ¢usuke: 10 kinace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
bub6muoreka IIOK https://m.edsoo.ru/7f41a4a6






