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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CPEIHETO OOIIero 00pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON mporpammel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
GbenepanbHOi paboueil HporpaMMbl BOCHUTaHHA M KOHLENIMH IPErojaBaHUusl y4yeOHOro
npenvera «®@u3uka» B oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanuie mporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTHHBI Mupa oOydarommxcs 10—11 kmaccoB npu o0yyenun ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOIO noaxoaa. [lporpaMma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPYEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIM3alUUd MEXIIPEIMETHBIX
CBsi3ell (PU3MKM C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero oOpa3oBaHus, MJIaHUPYEMble
pe3ybTaThl OCBOCHHUS Kypca (HU3UKU: JHYHOCTHBIE, METalmpeIMETHbIe, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pusmKe BKIIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUYEHUs;

e cojepxaHue yyeOHoro nmpeamera «Pu3nkay 1o rogam o0yyeHus..

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAUECTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3ydaeMbIX
XUMHeH, Ouosiorueit, gusnueckoir reorpadpueit u actpoHomuei. Mcnonab3oBaHMe U aKTUBHOE
IpPUMEHEHHE (PU3NYECKUX 3HAHUN ONpENeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe B3HEpreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOCa, IOJYy4YeHHsS HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Vzydenue Gu3nKn BHOCHUT OCHOBHOW BKJIAJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaronmxcs, B GOpMUpOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBy Kypca ¢u3nku JUist ypoBHS CpeHero oO1iero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBJISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pas3AesioB (M3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3ukyu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpPMHpPOBAHHE IPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoaraeT UCIoib30BaHUE TYMaHUTapHOTO
noTeHuuana (U3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUsS Mpo0IeM palliOHaIbHOTO MPUPOJIONIOIBL30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((OpMUPOBAHHE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUS



¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeTeTbHOCTHBIN MOIX0/ B Kypce (DU3UKU pean3yercs MPexe BCero 3a cuér
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHHUECKUX IPAKTUYECKUX palboT. BelaeneHue B ykazaHHOM IE€peyHE JIaOOPaTOPHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMH O0pa3oBaTeIbHOIO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
oOecnieunBaeTcs OBJAJCHUE OOYUYAIOLIUMUCS YMEHHSMH IIPOBOAUTH KOCBEHHBIE HU3MEPEHUS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIFOTCA 3a/1a4M C SIBHO 3aJJaHHON (PU3MYECKON MOJIENbIO,
NO3BOJISIOIINE NPUMEHATh HM3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfielna
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/iesoB. [l KaueCTBEHHBIX 3a/1ay IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpPOTeKaHWs (U3NYECKUX SBJICHUM M MPOLECCOB B
OKpYXKarolIe >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCIH Ml CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBuum c¢ TpeboBanusimu  PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
o0ecrieyeHHn0 y4yeOHOro mporecca 0a30BbIi ypOBEHb Kypca (DM3MKM Ha YpPOBHE CpPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX MPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYUYHOro LuKia. B xabunere
(GU3HUKH T0JIKHO OBITH HEOOXO0UMOE 1a00paTOpPHOE 000PYAOBAHUE ISl BHIITOJIHEHUS YKa3aHHBIX
B IporpamMme 10 (U3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyIoBaHue.
JleMoHCTpauoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IPHUHLUIIOM
MUHUMAaJIBHOM JOCTaTOYHOCTU M 00ecnedyrBaeT MOCTAHOBKY MEPEUYUCIEHHBIX B IPOrpaMMe IO
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMpakTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M 00ECIEYMBAETCSl B pacyéTe OJHOTO KOMIUIEKTAa Ha ABYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHMM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE HU(PPOBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001IIEM 00pa30BAHUU SBIISIOTCS:
e (dopMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCAd K HAyYHOMY H3YYEHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAayyHOM METOoJleé TIO3HaHus U (popMHpoBaHHE
HCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHe YMEHUI OOBACHATH SIBICHHS C UCTIOIb30BAHUEM (PU3MUECKUX 3HAHUHN U
HaYYHBIX J0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTABICHUNA O poiH (PU3MKU IJi1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JocTiwkenne 3TUX Lenel oOecrneyrBaeTcsi pelIeHHeM CIEAYIONMX 3ajad B Ipolecce
M3y4deHus Kypca (U3NKUA Ha YPOBHE CPEAHETO 00IIero 0opa3oBaHus:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIFOYAsT MEXaHUKY, MOJICKYJSIPHYIO (PH3HUKY, JIEKTPOANHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (dopMuUpOBaHHE YMCHHI TNPUMCHATh TEOPETHYCCKHE 3HAHHUA JJISI OOBSICHEHUS
(GU3NYeCKUX SIBIICHUH B MPHUPOJE M JUISI TPHHATUS TPAKTUYCCKUX PEIICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIIOCOOOB pEHICHUS pa3IMYHBIX 33/7a4 C SBHO 33aJaHHON (HU3MYECKON
MOJICNIBIO, 33jad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JMaHHe (HU3HYECKON
MOJIEINN, aIeKBaTHON YCIIOBUSM 3a/1a4H;

e [OHMMaHWE (PU3MYECKUX OCHOB W TPUHIIUIIOB JCWCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

e OBJIQJICHHE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
OKCIEPUMEHTOB, aHalW3a M  UHTEpOpeTanud  HHQOpMAaluu,  ONpeAeTCHHUs
JIOCTOBEPHOCTH TMOJIYYCHHOTO PE3y/IbTaTa;

® CO3/1aHUE YCIIOBHUH JJISl Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEAOBATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs

orBojuTcs 136 wacoB: B 11 kimacce — 63 gacca (2 yaca B HE/IEIIO).

COJAEP/KAHUE OBYYEHUSA

11 KJIACC
Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoMAcHUMHAA UHOYKUUS

ITocrosiHHbIE MarHuThl. B3anMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOe IOJe€.
BekTop maruutHON MHAYKUMU. [[pUHIMN Cyniepno3uLMU MAarHUTHBIX MOJIeH. JINHUM MarHUTHOU
uHayKuy. Kaptuna muHui MarHUTHOW MHYKIIUH TTOJIS IIOCTOSTHHBIX MarHUTOB.

MarunuTtHoe 1oJie NPOBOAHMKA C TOKOM. KapTuHa SMHUA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanMmopeiicTBre MPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna JlopeHua, e€ MoAynbp M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTUIbI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHue HneKTpOMAarHUTHOM WHAYKUMH. [lOTOK BeKTOpa MarHUTHOM MHIYKLHH.
DONEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe siekTpuueckoe Moje. DNEKTPOJABMXKYIIAas Cuila HHAYKIMU B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYIATEIbHO B OJTHOPOJAHOM MarHUTHOM II0JIE.

IIpaBuno Jlenua.

NHayKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUKYILAS CHJIa CAMOMHTYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUraTelNb, YCKOPUTEIHU 3JIEMEHTAPHbIX YacTUILl, MHAYKLINOHHAS M1EYb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuta Ammepa.



[enictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIMTA.

SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMXKYIIEH CHIIBI MHIYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
IOTOKA.

SIBieHME CAMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3y4eHre MarHuTHOT'O T0JIS1 KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumMHble KOJ1€0AHU

Konebarenbnass cucrema. CBoOogHBIE MexaHM4YecKHe KojieOaHus. [‘apMoHMuYecKue
koneOanus. Ilepuon, uacrora, ammautyna u  (asa konebGanuil. IlpyXMHHBII MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHMYEecKHX KojeOanwii. [IpeBpamienue sHepruu
IIPY TAPMOHUYECKHUX KOIeOaHUIX.

Konebarenbuplii koHTyp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KOJe0aTeIbHOM ~KOHType. AHAJOTUSl MEXKIYy MEXaHWYECKUMU U DIEKTPOMAarHUTHBIMU
kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HJCATHHOM KOJIeOaTeIhbHOM
KOHTYpE.

[IpencraBienue o 3aTyxarmux KojeOaHMsIX. BhIHYXIeHHbIE MEXaHHMUYECKHE KOJIeOaHusI.
Pe3onanc. BeiHyKI€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[TepemenHblil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemada W MOTPEOJICHUE SJIEKTPUYCCKOH JHEPTrUU.
OKOJIOTMYECKUE PUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpoMCTBA M MPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOTI0 TOKA, IMHUU JIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

HabGmronenue 3aryxaronmx KojgeOaHuid.

HccnenoBanue CBOMCTB BBIHYXICHHBIX KOJIeOaHUH.

Hab6monenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

OcuumnorpaMMsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAaOpsDKEHUS OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJCOAHUH.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Mogenb TMHAN IEKTPOIIepeadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCMMOCTHU NIEpUOJIa MaJIbIX KoJie0aHUl Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue NEPEMEHHOTO TOKAa B ILENM W3  IOCIENOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, yciIoBuUs pacnpoctpanenus. Ilepuon. CkopocTs pacnpocTpaHeHHs
u januHa BosiHBL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuuss u audpaxuus
MEXaHUYECKUX BOJIH.



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

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMATHUTHBIX BOJH. B3aummuas
opueHranus BektopoB E, B, V B snexkrpomarautHOi BojHe. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeJoMIIeHue, Moisipuzanus, Audpakuus, uHtepdepenius. CKOpPoOCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 3J€KTPOMarHUTHBIX BOJH. [IpuMeHeHHE 3JIeKTpPOMarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3U U TeneBUAeHUs. Paqnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yIbTpPa3ByKOBasi JAMArHOCTHKA B TEXHUKE W MEAMLIMHE, Pajgap, pajiuoNpuEMHUK, TEIEBU30D,
anTeHHa, Tenedgon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus: U NpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne natepdepeHnny 1 q1udpakiud MEXaHHYECKHX BOJIH.

3BYKOBOH PE30HAHC.

Habumonenne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M 4YacTOTOU
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
nossipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsimoninHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHOMN Cpee.
JIyud cBera. ToueuHBII UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHne H300pakeHUN B IIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHbI MpelOMIIEHUsT cBeTa. AOCOMIOTHBIA  MOKa3aTelb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yrosi IMOJHOIO BHYTPEHHETO
OTpaKCHHUS.

Jucnepcus cseta. CioxxkHbIl cocTaB O6enoro ceera. LIBer.

CoOuparomue M pacceuBaroimue JHUH3bL. ToHKkass nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasi CHila TOHKOM JINH3bL. [locTpoenue n3obpakeHuit B cCOOMpAIONINX U pacCEeUBAIOIINX
nuH3ax. Popmysa TOHKOW JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHONW KapTUHE OT JIBYX CHH(a3HbIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOAEHHS TJIAaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonsipuszanus ceera.

TexHuueckue yCTpoWcTBa M INpaKTUYECKOe NPUMEHEHHWe: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PpPaKIMOHHAS
pemeéTKa, noIsIpons.

Jlemoncmpayuu

[TpsimonuHENHOE pacHpoCTpaHEHUE, OTPaKEHUE U MpeloMieHHe cBeTa. Onruueckue
npuOOopHI.

ITonmHoe BHyTpeHHEE OTpaxeHnue. Moens CBETOBOAA.

UccnenoBanue CBOMCTB N300payKCHUM B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOTA.

Hab6nronenue natepdepeHinm crera.



Habmonenue nugpakiuu cera.

HabGnronenue aucnepcun cBera.

[TomydyeHue cekTpa ¢ MOMOUIBIO MPU3MBIL.

[TomydyeHue cnekTpa ¢ MOMOUIBI0 TUPPAKITMOHHON PEIIETKY.
HaoGmronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenune nmokazaresst IpeioMIICHHUS CTEKJIA.
HccnenoBanue CBOMCTB M300paKCHHM B JIMH3aX.
HabGnronenue qucnepcuu certa.

Pa3zgen 6. OcHOBBI cienMaJIbLHOM TEOPHUH OTHOCUTEIbHOCTH
I'paHnLBI IPUMEHMMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenualbHOM TEOpUH
OTHOCUTEIIBHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B Bakyyme, MPUHIUII
OTHOCUTECIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
DHeprusi U UMITYJIbC PEISTUBUCTCKOMN YaCTHULIBI.
CBs13b MacChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®oronsl. ®opmyina Ilnanka cBg3u 3HEpPruu GOTOHA C €ro YaCTOTOW. DHEPrUsl U UMITYJIbC
dboToHa.

OtkpeiTne u uccinenoBanue ¢orodpdekra. Ompitet A. I'. CroneroBa. 3aKOHBI
dororddekra. Ypapuenue Diinmreiina 1 Gotodddexra. «Kpacnas rpanuna» potosddexra.

Hasnenue ceera. Onbrtel [1. H. JIeOenera.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHUYecKkne YCTPOHCTBA M TPAKTHYECKOE NpPUMEHEHHe: (OTOIIEMEHT, (OTONATUHK,
conHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.

UccnenoBanue 3akoHOB BHeMIHETO GoTorddexra.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna mo paccesHuro o -yactuil. I[lmanerapHas
mozenb atoMa. Iloctynarel bopa. U3nyuenue u nornomenue ¢GoTOHOB NpU MEPEXoie aToMa ¢
OJIHOTO YpOBHSI BSHepruum Ha japyro. Buasl cnexkTpoB. CnekTp YpOBHEW 3HEpruuM aroma
BOZIOPOAA.

BomnHoBsle cBoiicTBa yactull. BosHbl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOM Ayaau3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpocKoI), Ja3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mopnens omnbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabmoneHne nuHeuaThIX CIEKTPOB U3ITyYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. Amomnoe sA0po



OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIOKHOCTh  CTPOCHHUS  sijpa. OTtkpbITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paaAuoakKTUBHOTO U3IIyUEHUS.
CaoticTBa anb(da-, 6era-, raMma-u3ydeHus. BiusHue paquoakTHBHOCTH HA KUBBIC OPTraHU3MBI.

OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmonuas mopens siapa ['eitzenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uucio sigpa. M3oTorsl.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM Oera-pacmaj. ['amma-usnydeHue. 3aKoH
paZoaKTUBHOIO pacaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SI€Ep.

Snepubiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOiieMbl MW TMEPCIEKTUBHI  SAECPHOU
SHEPreTUKHU. DKOJOTUYECKUE ACTIEKTHI SJIEPHON SHEPTETUKHU.

OnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertoabl HaOMIOEHUS U PETUCTPAIIUU HJIIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTalbHbIe B3auMOoIeiicTBUS. EqUHCTBO (hr3nueckoil KapTUHBI MUpA.

TexHuveckue yCTpONCTBAa M MPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€TurK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (1o roToBeIM oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranbel  pa3BuTusd  acTpoHoMuu. llpukilagHoe ¥ MHPOBO33PEHUECKOE 3HAYEHHUE
aCTPOHOMHUHU.

Bun 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKCHHUE.

ConneuHas cucrema.

Connue. Conneuynass aktuBHOCTh. Mcrouynuk sHeprum ConHua u 3BE34. 3BE3OBI, MX
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIAaBHOM TOCJEN0BAaTEIIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nocneaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTAaBICHUS O
IIPOUCXOXKACHNN U 3Botonuu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mrneunsiii [Tyts — Hamra ["anaktuka. [lonoxxenne u nemwxenue Connna B ['anmaktuke. Turb
raJlakTUK. PagnoranakTiuky U kBazapel. YEpHbIE NBIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazOeranme ranmaktuk. Teopust
bonbuioro B3peiBa. PenukToBOE N3ITyYEHHE.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HaGnroneHuss HEBOOPYKEHHBIM I71a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIOKEHUH
JUISL OTIPEJICNIEHUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Hab6monenus B Teneckon JlyHsl, mianer, Mneunoro Ilytu.

O0o0maroniee NOBTOpeHUE

Ponp ¢u3nku u acTpoOHOMHM B JKOHOMHMYECKOW, TEXHOJOTUYECKOW, COIMAIbHOW |
THYECKOH cdepax IesSTETbHOCTH 4YeJIOBEeKa, poiib M MecTo (U3UKM M aCTPOHOMHMU B
COBpPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopud B (OPMHUPOBAHUU
npecTaBiIeHuit 0 PU3NYECKON KapTHHE MUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUHN O IPUPO/IE.

Me:xnpeamerHblie CBA3H



N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 11 kilacce ocymiecTBisieTcs C y4ETOM
COJIEp’KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpaduu ¥ TEXHOJOTHH.

Meosicnpeomemnuvle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHMUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYUHA, 3aKOH, TEOpHs, HAOIIOJACHUE,
9KCIIEPUMEHT, MOJICTIUPOBAaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HUX
NPOCKIIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
MPU3HAKU TI0JI00US TPEYTOIbHUKOB, OIPEIEIICHHE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBICHUS B JKMBOM mHpupoje, KojeOaTenbHbIC IBM)KEHUS B
JKUBOIM TpUpoOJie, ONTUYECKUE SIBIICHUS B JKUBOM MpHUpOJEe, NCHCTBHE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJLIM4YecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: mMarHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX Pyl, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: TMHUM DJIEKTPOIIEpeIay, TeHEPaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEIb,
WHAYKIIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COTHEYHAst OaTapes.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne ydeOHOro mpenmera «®du3mka» Ha YpOBHE CpEIHEro OOIIero oOpa3oBaHUS
(6a3oBBIi  ypOBEHb) JODKHO  OOECIEYUTh  JIOCTHIKEHHE — CIEAYIOIIUX  JMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCTHBIX 06pa3OBaT€HBHBIX PE3YIbTATOB.

JUYHOCTHBIE PE3YJBTATHBI

JlugHOCTHBIE PE3yNbTaThl OCBOEHUS y4eOHOro mpeamera «Du3mka» TOJDKHBI OTpa)xaTh
TOTOBHOCTH M CIOCOOHOCTH OOYHaIOIUXCsI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMENA JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  0OIIecTBa,
pacIIMpEHUE KU3HEHHOrO OMbITA M OMbITa ACATEIBHOCTH B IMPOLECCE pEATM3alMi OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIbHON AEATEIIbBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBA;

MPUHITHE TPATUIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTHUYECKMX M JEeMOKPATHYECKHX
IIEHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABIEHUH B 00pa30BaTEIbHOM OpPraHU3aIlnu;

YMEHHE B3aMMOJCHCTBOBaTh C COLUUAIBHBIMU MHCTUTYTaMH B COOTBETCTBUH C MX
GYHKIUSIMA ¥ HA3HAYEHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEATEIBLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHONIIEHWE K TOCYJApPCTBEHHBIM CHMBOJAM, IOCTH)KEHUSM POCCUHUCKUX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS



c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIUI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B ICATEIHHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHMBOIO OYAYyIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUA:

JCTETHYECKOE OTHOLICHHE K MHUPY, BKIIFOYAst 3CTETUKY HAYYHOT'O TBOPYECTBA, IPHUCYILETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIUTAHUS:

UHTEpEC K pa3muuHbiM chepaM MpoPeCcCHOHANBHONU MACSITEILHOCTH, B TOM YHCIE
CBSA3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp OymymIcH
npodeccuu 1 pean30BbIBATH COOCTBEHHBIC )KH3HCHHBIC TUTAHEI;

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

6) 3K0JIOrM4eCKOro BOCIIATAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHE TJIOOATBLHOTO XapakTepa
9KOJIOTHYECKHX TPOOJIeM;

IUIAHUPOBAHUE W OCYLIECTBICHUE JEWCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
1eNiel YCTOHYMBOTO pPa3BUTHS YEIIOBCUCCTBA,

pacIIMpeHue OIbITa JICATCIPHOCTH OSKOJOTHMYECKONH HANpaBIICHHOCTH HAa OCHOBE
HUMEIOIIUXCS 3HAHUM 110 (PHU3HKeE;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasButHs (pU3NIECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B TPOIIECCE U3YUCHUS (PU3UKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIICIOBATEIIbCKYIO JISATSIBHOCTh HHIMBUYaIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
ba3oBble JJoruueckne aeicTBUs:

CaMOCTOSITENILHO  (DOPMYJTMPOBAaTh M aKTYyalU3HPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH SN JeATSIIbHOCTH, 33]]aBaTh MapaMEeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh TUIAH PEHICHUS MTPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIILHOCTH, OIEHUBATH COOTBETCTBHE PE3yJIbTATOB IIEIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJHATH pPa0OTy B YCJIOBHSX pPEATBHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciaenoBarebCckue AeHCTBYA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMHA TOHITHSIMH W METOJaMH (PH3UIecKOn
HAYKU;

BJIQJICTh HABBIKAMHU Y4eOHO-UCCIICIOBATEIBCKON M MPOCKTHON JESITeILHOCTH B 00acTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METO/OB PEIICHHs 3a1a4
(U3HYECKOTO COACpKAHUS, MPUMEHEHHUIO PAa3INIHBIX METO/I0B TTO3HAHWS;

BIIQJIETh BHJAMHU JIEATEIBHOCTH TIO TMOJYYSHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAINH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIE IPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;



BBISBJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a7ady, BbIABUIATh
TUNOTe3y €€ pelleHHs, HaXOAWTh AapryMEHThl Ul JOKAa3aTelbCTBA CBOUX YTBEP:KICHHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (pOpMyIUpPOBaTH COOCTBEHHBIE 3aJjaud B 0Opa30BATENbHOM NEATENBHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

YMETb MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00aCTh )KU3HEACITEILHOCTH;

YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE TOAXOAbl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYyCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBbIKAMU IOJy4YeHUs MH(OpManuu (GU3NYECKOTO COJACPKAHUSA U3 UCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIbHO OCYLIECTBJISTh IIOMCK, aHAJIMW3, CHUCTEMATHU3alMI0 U
MHTEpIpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJOB U ()OPM IIPEJICTABICHMUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIOJIb30BaTh CPEJACTBA HMH(DOPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJIOTUI B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OpPraHM3alMOHHBIX 3a/ad C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTHEHBI, PeCypcocOepekeH s, IPaBOBbIX U
ATHYECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€30T1acHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOIO COJAEP)KAaHUS B pasiMYHbIX (opMmarax ¢ y4EToMm
Ha3HAueHUS WHPOPMALMU W [EJIEBOM ayIWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (OpPMY
IPE/CTaBICHUS U BU3yalU3alllu.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIMKTHBIX CUTYAIlUH H CMATYATh KOH(IUKTHL,

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON paOOTHI;

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJA0T0 YWICHA KOJUIEKTHBA;

MPUHUMATh [EJIH COBMECTHOW JAESATEIbHOCTH, OPraHW30BBIBATH W KOOPIAWHUPOBATH
JIEUCTBUSA IO €€ INOCTHKEHHIO: COCTAaBIATH IUIAH JACHMCTBHUM, PACIpElNesATh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXAOTO YJaCTHHKA KOMaHbl B OOLIUI pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE NPOEKTHI, OLIEHUBATh HUJIEH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYalMSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, ObITH MHUITMATHBHBIM.

PerynsiTuBHbIe yHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISTh TMO3HABATENBHYIO NEATENBHOCTh B o0JacTu (pu3uku u
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITUPOBATh COOCTBEHHBIE 33]1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHSI TIPAKTHYECKOM pPAaOOTBI ¢ YYETOM MMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;



pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;

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

OILICHUBATh MPHOOPETEHHBIN OIIBIT;

CrocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYIULIMKA B OONACTH (PU3UKH,
MIOCTOSIHHO TTOBBIIIATH CBOH 00pa30BaTeIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

JIaBaTh OILCHKY HOBBIM CHUTYallMsIM, BHOCHTh KOPPEKTHBBI B JICATEILHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pE(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JNCHCTBUI
N MBICJIMTCIIBHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/If/’I;

UCTIOJIB30BaTh MPUEMBI PEIICKCUU JIJTSl OIICHKH CUTYAIlHH, BRIOOpPA BEPHOTO PEIICHUS;

YMCTH OLICHUBATb PUCKHU U CBOCBPCMCHHO IMIPUHUMATDL PCHICHUSA 110 UX CHUKCHUTO,

NPUHUMATh MOTUBBI U apI'YMEHTHI JJPYTUX [P aHAJTU3E PE3yJIbTATOB JICATEIbHOCTH;

MMPpUHHUMATDH CC6$I, ITIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTUBBI U apI'YMEHTHI JJPYTUX [P aHAJTU3E PE3yJIbTATOB JICATEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKU.

B niporiecce OCTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS TPOTPAMMBI 110 (PU3UKE JIJIS
YPOBHSI CpeIHEro o0mero oopa3oBaHusi y 0OydYaONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEJUICKT, MPEAIoJaraloniuii chOpMHUPOBAHHOCTS:

CaMOCO3HAHUSsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOperyJIMPOBAHUS, BKJTIOYAFOIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTh aJalTHPOBATHCA K OMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTI), 6I)ITI) OTKPBLITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMM, BKJIIOYAIOIICH CTPEMJICHHE K JOCTIDKCHHIO IENU U YyCIeXy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHHUC ﬂeﬁCTBOBaTB HUCXO0Os N3 CBOUX BO3MO)KHOCTCI>1;

SMIIATUH, BKIIIOYAKOIIEH CIIOCOOHOCTh TOHUMATh 3MOIIMOHAILHOE COCTOSHUE IPYTHX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUA O6HI€HI/I$[, CIIOCOOHOCTH K COYYBCTBHIO U COICPCIKNBAHUTIO,

COLIMATIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTbh KOH(IUKTHL.

MNPEIMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KAapTUHBI MHUpA, B PA3BUTHUM COBPEMEHHON TEXHHUKH M TE€XHOJIOTWM, B MPaKTUYECKOU
JEeSATENIbHOCTH JIFOJIEH, IEI0CTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

VUUTBHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (U3HUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETA, fAJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETIb AaTOMHOTO sI/Ipa MPU PeLIeHUN (GU3NUECKUX 3a/1a4;

pacrio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (DU3MKHU: DJIEKTpUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aHUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKLIMS, JAEWCTBUE MarHUTHOIO IIOJII Ha IPOBOAHMK C TOKOM M JBIXKYLIMICS 3apsf,
AIIEKTPOMAarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEeHUE,
npejomieHue, uHTepdepeHuus, audpakiuus U TONApU3aLUs CBETa, AMCIEPCUs CBeETa,
dotoanexkrpuuecknii 3¢pdexT (pororddexT), cBeToBOE NaBieHre, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJOpOJIa, ECTECTBEHHAs U UCKYCCTBEHHAs PaINOAKTUBHOCTD;



ONMCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOE
HaIpsKEHUE, JIEKTPUUECKOE COIPOTUBIICHHE, PA3HOCTh MIOTEHLMAJIOB, JIEKTPOABUIKYIIAs CUia,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUoJ W 4YacToTa KoieOaHui B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, MpPU ONUCAHUM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMbIX BEIMYUH, WX OO0O03HAUYEHUS W €IMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

ONHKCBHIBATh M3YYECHHBIE KBAHTOBBIC SBJICHUS W TPOLECCHl, HCHOIB3Yysd (PUIUUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEPTus CBSI3M AaTOMHBIX sIEp, HPU ONMUCAHUHU
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOJB3YEMbIX BEIUYMH, HX OOO3HAuUeHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAUY€HUE (PU3NYECKON BEJTMUHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3ySd (DU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aKk0OH OMa, 3aKOHbl IOCJIEAO0BATEIBHOIO M MApaJUIEIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHMTHOM  WHIYKLIUH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa It (oTodddeKrTa, 3aKOH COXPAHEHUS DHEPTUH, 3aKOH
COXpPAaHEHHUsSI MMIYJbCa, 3aKOH COXPAHEHUsI DIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH pPaJMOAaKTUBHOIO pacmnajaa, HpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €0 MAaTeMaTU4YeCKOE BbIPAXEHHE W YCIOBUS (TPaHUIBL,
00acTh) IPUMEHUMOCTH;

ONpeNeATh HANPABICHUE BEKTOPA MHAYKIIMUM MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl JlopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TNIOCKUM 3€PKajoM, TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SIBICHUH M TPOIECCOB C
UCMOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (QOpMYyJIHpOBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh MNpSMble U KOCBEHHBbIE H3MEpPEHMs] (PU3MUECKUX BEJIWYHMH, IPU ITOM
BBIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN H3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHpPOBAaTh PE3YyJIbTaThl MOJYYEHHON 3aBUCUMOCTHU
buznyecKux BENMWYMH B BHAE TaOMUI] M TrpaduKoB, [elaTh BBIBOABI MO pe3yabTaTaMm
UCCJIEJIOBAHMUS,

coOmoiaTh MpaBuia 0€30MacHOro TpyAa MpU MPOBEIECHUM HCCIEAOBAaHMM B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATEIbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOpaTOPHOr0 000PYAOBaHUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3WYECKOM MOENbI0, HCIOJIb3YS
¢du3nyeckre 3aKOHbBI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOUPATh (PU3MUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOIuWMbIe IJs €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HaUCHHsI (PU3UUYECKON BEIMUHHBI,

pemaTh KayecTBEHHbIE 3aJaud: BbICTpAUBaTh JIOTMYECKH HEMPOTHUBOPEUYMBYIO LEMOUYKY
paccyXIeHU ¢ ONOpPOi Ha 3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIIONIb30BaTh NpPU PELIEHHMH Y4eOHBIX 3a7ad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUS y4yeOHOU u



HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOM U3 Pa3IUYHBIX HMCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATh M10JIy4aeMyI0 HH(POPMALUIO;

OOBSICHATH PUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBHS UX 0€30M1aCHOI0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX yUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH TP OOpALIEHUHN C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, AT
COXpPaHEHHs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BBHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CHUTYaLUsX, aJeKBAaTHO OLICHMBATH BKJIAJ KaXXJOr0 M3 yYaCTHUKOB TPYIIIBI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIJACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4yeckne U dJIEKTPOMArHUTHHIC 9 1 bubnunoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIUMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crIEIIUATBHON TEOpUHU 4 1 bubmuorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
41 DneMEeHThl KBAaHTOBOUM ONTHKHU 6 bubmorera [JOK

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



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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazgeny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 6 ngjﬁ;f;igrouﬁ £41c07¢
Hroro no pazneny 6
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE

6.1 Ob6o06maromiee MOBTOPEHKE 3 ngjﬁ?g{iﬁ)gﬁﬁ £41007¢
Hroro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 63



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

IHOYPOYHOE IINTAHUPOBAHHUE

11 KUJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
ara undposbIie
Nen/m Tema ypoka Kontposbubie IIpakTnueckue A p
Bcero u3yueHusi oOpa3zoBaTejibHbIe
padoThI padoThI
pecypchl

[TocTosiHHBIE MATHUTHI M UX

B3auMoO/iecTBUE. MarHUTHOE MOJIE. bubnuoreka [{OK

1 . 1 03.09
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MaruauTtHoe 1nose NpoBOJHUKA C
ToKOM. OnbIT DpcTeaa. bubnnorexa [JOK

2 . 1 05.09
BzaumopeiicTBrue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 10.09 bubnmnoreka HOK
MarHUTHOTO IOJISI KaTYIIKH C TOKOM» ' https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
NPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 12.09 bu6muoreka [JOK
«HccnenoBanue nelcTBUSA ' https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy ¢
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 BIK Csl 3apSKEHHYIO YacTH 1 17.09 bubmorexa [TOK
ABIDIYIIYIO P Y g ' https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cunst Jlopenia
DJIeKTpOMarHuTHas uH us. [Totok

6 P PV 1 19.09

BEKTOpa MarHuTHOM uHAyKuu. IJ1C



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

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
uHaykiuu Papanes

10

JlaboparopHas paboTa
«HccnenoBanue SBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. 3/1C caMoMHayKIUU.
DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa U ux
MIPUMEHEHHUE: OCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATENb,
YCKOPHUTEIN JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAS HHIYKIHSDY

24.09

26.09

01.10

03.10

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubmuoreka [{OK
https://m.edsoo.ru/ff0ca600

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MarauTHoe I110J1e.
DNIEKTPOMarHuTHask UHIYKIUS»

08.10

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHbIE MEXaHUYECKHE
kosebanus. 'apmoHnyeckue
Kosie0aHusl. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpatenue sHepruu

10.10

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
nepuoja Majblx KojiebaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTH U MACChI I'py3a»

15.10



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

14

15

Konebarenbublii koHTYp. CBOOOAHBIE
ANIEKTPOMArHUTHBIE KOJICOAHUS B
UJIeaJIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHanorust Mex 1y MeXaHH4eCKUMU U
9NIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUU B HJICATHHOM
K0JIeOaTeITIbHOM KOHTYpE

17.10

22.10

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusIX. BeIHYKICHHBIC
MeXaHHYeCcKHe Kojiebanus. Pe3oHanc.
BoinykeHHBIC 2TIEKTPOMAarHUTHBIC
KoJieOaHus

24.10

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

17

[Tepemennsiii Tok. CUHYyCOUJANbHBIN
MIEPEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JEHCTBYIOLIECE 3HAYECHUE CUIIbI TOKA U
HaIpsHKEHUs

07.11

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoactso,
nepegaya u norpedieHue
3JIEKTPUYECKON SJHEPTUU

12.11

19

20

VYCTpoiCTBO U MPAKTHYECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, TUHUI
3JeKTponeperay

OKOJIOTUYECKNE PUCKH TIPU
IIPOU3BOACTBE NIEKTPOIHEPTUU.
Kynberypa ncnonb3oBaHus
IEKTPOIHEPIUH B TOBCEAHEBHON

14.11

19.11

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



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

KHU3HHU

MexaHHUECKUE BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTh

bubnmoreka [IOK

21 21.11
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeynsbie ¥ MPOIOTHHBIE BOTHBI
99 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh 26.11 bubnmnoreka HOK
3ByKa. Bricota Tona. TemOp 3ByKa ' https://m.edsoo.ru/ffOcccOc
DNEeKTPOMArHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [lIkama 28.11 bubmmorexa [JOK
P ' ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBE paTuOCBI3U U
24 TeneBuaeHus. Pazsurue cpeacts 03.12
cBs3u. Paguonoxarus
o5 KonTponbnas padora «Konebanus u 05.12 bubmuoreka [IOK
BOJTHBI» ' https://m.edsoo.ru/ffOcc6f8
IIpsAMosMHENHOE PaCIPOCTPAHEHNE
26 CBpeTa B OJIHOPO HIZ)ITI cpe epToqequHTI 10.12 bubmorexa HOK
AHOPOL peze. ' https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeta
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS
27 cgeta. [locTpoeHue nzobpaxenuii B 12.12 bubmorexa LOK
' p p ' https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKaje
IIpenomnenue ceera. [lomHoe
28 BHyTpeHHee oTpaxeHue. IIpenenbHblil 1712 bu6muoreka [IOK
YTOJI ITIOJIHOTO BHYTPEHHETO ' https://m.edsoo.ru/ff0cd7f6
OTpaKEeHUS
JlabopaTtopHas pabota «3mepenHue bubmmoreka [JOK
29 19.12
MoKa3aTelisi MPEeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Moctpoenne nzodpaxeHuii B 24.12 bubnmoreka [JOK



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

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOMCTB 26.12
U300paXKEHUH B TUH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
oenoro cBera. Llet. JJaboparopHas
32 1 PATOP 09.01
pabora «Habitoienue aucrepcuu
CBETa»
33 Untepdepennus creta. dudpaxius 14.01 bubmmoreka [JOK
cBeta. JludpakunoHHas pemeTka ' https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. 16.01 Bbu6moteka [JOK
[Tonsipuzanus cBera ' https://m.edsoo.ru/ff0cf02e
35 OnTuyueckue MpudOpPsI U yCTpoicTBa 1 2101
YCIIOBUS UX O€30TaCHOTO IPUMEHEHUS
['paHuUIBI TPUMEHUMOCTH
KJIaccuueckoi Mmexanuku. [loctynarsl bubnnorexa [JOK
36 . 23.01
CIIeLIMaJIbHOM TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCUTEIIEHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeEMEHU U COKpaIEHUE 28.01 bubmmorexa TIOK
P P ' https://m.edsoo.ru/ffOcfa42
JUTMHBI
OHeprus ¥ UMITYJbC PEIATUBUCTCKON
38 yacTUIbl. CBSA3bh MAcChl ¢ SHEPTUEN U 30.01 bubmmorexa TIOK
' P ' https://m.edsoo.ru/ffOcfc68
UMITyTBCOM. DHEPTHUS MTOKOS
KonTponbhas pabota «OnTuka. Bu6 OK
39 OCHOBHI CTICITUATBHON TEOPUH 04.02 nbnmorexa I

OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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

®otounbl. Dopmyna [1nanka. DHeprus

bubnunoreka LIOK

40 06.02
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE Bu6 110K
HOIHOTEKA
41 . A.T. 11.02
porospdexra. Onrrer 0 https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonsl poTodpdekra. YpaBHeHUE
42 Oiinmreitna g Gotosddexra 13.02 bubmorexa LOK
a ' ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porodpdexra
Hasnenue cera. OnwiThl I1. H.
43 JlebeneBa. XuMHYECKOE IEHCTBUE 18.02 bubmorexa HOK
AIeBd. a ' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa U
44 MIPaKTUYECKOE TPUMEHEHHE: 90.02
dboTorneMeHT, POTOIATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenne 3agad mo reme «JIEMEHTBI 25 02 bubmmoteka IIOK
KBAHTOBOU OIITHKW ' https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITE
46 Pezepdopna o paccesHUIO 0-4acTH 27.02 bubmmorexa [TOK
pOOPA p t ' https://m.edsoo.ru/ff0d091a
[Inmanerapuas Mogenb aToMa
bubnunorexa LIOK
47 Hocrynaret bopa 04.03 https://m.edsoo.ru/ffOd0Oafa
W3nyuenne u normnoieHue OTOHOB
48 I I/I};[qe €xX0JIe aTOM:l co H(()l;o OBHS 06.03 bubnnorexa [JOK
pH Tepexolt . a P ' https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha IPYyroi. Buasl criekTpoB
BomnHoBbIe cBoiicTBa yacTull. BoaHbI i OK
49 ne bpoiins. KopnyckynsapHo-BoIHOBOM 11.03 noimorexa

nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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

BBIHYXJICHHOC U3JIYUCHUC

50

51

52

53

54

55

OTKpBITHE PAAMOAKTUBHOCTH. OIIBITHI
Pesepdopaa no onpeneneHuio cocrasa
PAAOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa asibda-, 6era-, raMma-
u3nydyeHus. Bausaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbda-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

OHeprus cBA3M HyKJIOHOB B s7pe.
Snepusle peakuuu. S AepHBIN peakTop.
[TpoGnemsbl, mepCHEeKTHBHI,
JKOJIOTMYECKHUE aCIEKTHI SICPHON
SHEPIreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
no3uTpoHa. MeTo Il HaOMIOIeHUS U
pPErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrnsiii cton «®yHnaMeHTanbHbie
B3anMOJIEUCTBUS. EqnHCTBO
(bU3UYECKON KapTUHBI MUPa»

Dranbl pa3BUTHS ACTPOHOMUHU.
[IpuknanHoe ¥ MUPOBO33PEHUECKOE
3HaYeHHE acTpOHOMUHU. By 3BE31HOTO
Heba. Co3Be3aus, s(pKue 3BE3HI,
IUIAHETHI, UX BUIUMOE IBIKCHHE,
ComnHeuHas cucremMa

13.03

18.03

20.03

03.04

08.04

10.04

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

56

Comnnane. ConHeyHas aKTUBHOCTb.
Uctounuk sneprun ConHIa U 3BE371

15.04

S7

3BE31bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI INIABHOU
IIOCJIEZI0BATENIbHOCTH. BHyTpeHHEe
cTpoeHnue 38E31. COBpeMEHHbIE
MIPEICTABIICHUS O IPOUCXOKACHUU U
sBotounu CoJiHIA U 3BE3]

17.04

58

Mieunsiii [Iyre — Hama ['anakTuka.
[Tonoxenue u aBmxenue ConHua B
lNanmakrtuke. ['anaktukn. Y€pHbIe BIPHI
B SIpax rajJakTHK

22.04

59

Bcenennas. Pazberanue ramakTuk.
Teopus bosbmoro B3peIBa.
PenukroBoe nznydeHue.
MeraranakTuka

24.04

60

61

62

HepemeHHLIe HpO6J’I€MH ACTPOHOMUHU

Posb ¢pu3uku 1 acTpoHOMHHM B
SKOHOMHUYECKOMU, TEXHOJIOTUYECKOH,
COLMAJIBHON U 3THYeCcKoil chepax
JIeATEIIbHOCTH Y€JI0OBEKa

Hrorosast koHTpoIbHAs paboTa 3a Kyp
11 knacca

29.04

06.05

13.05

63

Ponb pusnueckoit Teopun B
(bopMUPOBAHNUY TIPEJICTABICHUN O
buznyecKkoil kKapTuHe MUpa

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

63

15.05




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



