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INOACHUTEJIBHASA 3AIITMCKA

Conepxanue mporpaMMbl 1Mo (U3MKE HANpaBieHO HAa (HOPMUPOBAHHME €CTECTBEHHO-HAYYHOU
KapTUHBl Mupa oOywaromuxcs 11 kmaccoB mpu oOydeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JESATENLHOCTHOrO monaxoxa. llporpamMma mo ¢u3uke COOTBETCTBYET TpeOOBaHUSIM
®I'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METAIPEAMETHBIM pe3yJbTaTaM 00ydeHHUs], a
TaKXKe YYUTHIBACT HEOOXOIUMOCTh peajH3alMd MEXIPEAMETHBIX CBs3ed (HU3MKH C €CTECTBEHHO-
HAyYHBIMU Y4€OHBIMU MTpEIMETaMHU.

Odu3nka Kak Hayka O Haubosiee OOLIMX 3aKOHAX MPHUPOJBI, BBICTYHas B KadecTBE Y4eOHOIO
npeaMeTa B IIKOJE, BHOCHT CYHIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHHUI 00 OKpYyKalolleM MHUpE.
HlkonpHblA  Kypc  QU3MKM  —  CHCTEMOOOpAa3ylOIIMH Uil €CTECTBEHHO-HAYYHBIX Y4EOHBIX
PEIMETOB, MOCKOJBKY (DU3UUECKHE 3aKOHBI JIEKAaT B OCHOBE MPOILIECCOB U ABJICHUH, N3y4aeMbIX XUMHEH,
Oouonoruelt, ¢usznyeckoir reorpapueil u acrpoHomueill. lMcmonp3oBaHME M AKTUBHOE NPUMEHEHHE
bU3MYEeCKUX 3HAHWN OMNpeNeseT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe
OHEPIreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJYYEHHS HOBBIX MAaTEpUaloB C 3aJaHHBIMU
CBOMCTBaMH U Jpyrux. M3ydenue (QU3NKM BHOCUT OCHOBHOW BKJIAJ] B dbopmupoBaHUE
€CTECTBEHHO-HAyYHOU KapTHUHBI MHpa oOyyaromuxcs, B popMupoBaHUE YMEHUN TPUMEHSThH
HAyYHBIA METO]] IO3HAHUS IIPU BHITIOJTHEHUH UMHU YYEOHBIX HCCIIeI0BAaHUM.

B ocHOBy kypca (u3uku 17151 ypOBHS CpeHEero oo1ero oopa3oBaHus MOJIOXKEH Psil HJIeH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUS.

Hoes yenocmuocmu. B COOTBETCTBUU € HEWl Kypc SBISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
CONCPXKHUT MaTepuajg U3 BCEX paslesioB (PU3MKHM, BKIIOYAET KaK BOMPOCHI KIACCHMYECKOW, TaK U
COBPEMEHHOU (U3HKHU.

Hoesn cenepanusayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (QU3UKH OOBEIUHEH BOKPYT
busnueckux Teopuil. Begymmm B Kypce sBisercs (OpMHUpPOBAaHUE MPEICTAaBICHUM O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE peanuzauus TMpeanonaraeT HCIOIb30BaHUE T'yMaHUTApHOTO
noTeHuana GU3NIecKoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTHUS (PU3UKH C Pa3BUTHEM OOIIECTBA, a TAKKE
C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU U KOJIOTUYECKUMH MPOOIEMaMH.

Hoesa npuxnaonoii nanpaeirennocmu. Kypc GU3MKKM TpeanosiaraeT 3HAKOMCTBO C HIHPOKUM
KPYTrOM TEXHUUYECKUX U TEXHOJIOTUYECKUX MPUTIOKEHUIN U3yUEHHBIX TEOPUIl U 3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcst MOCPEACTBOM BBEICHHS JIEMEHTOB COZEPIKaHUs, TOCBAIEHHBIX
9KOJIOTMYECKUM  IpoOJeMaM  COBPEMEHHOCTH,  KOTOpbIE  CBSI3aHbl C Pa3BUTHEM TEXHHUKU H
TEXHOJIOTHH, a Takke 0O0CYXIeHHus MpoOJjeM palMOHAIHLHOIO MPUPOAONOIB30BAHUS M IKOJIOTUYECKOM
0€30MacHOCTH.

CTep>KHEeBBIMU AJIEMEHTaMHU Kypca (U3UKH Ha YPOBHE CPEAHETO OOIIero 00pa3oBaHus — SBISIOTCS
buznueckue  teopun  (GOpMHpOBAHHME ~ TPEACTABICHHH O CTPYKType MOCTpOEHUs (pu3ndeckoin
TEOPHH, POJH (PYHIaMEHTAIbHBIX 3aKOHOB M NMPUHIUIIOB B COBPEMEHHBIX NPEACTABICHUSX O MPUPOE,
rpaHuLaX IPUMEHUMOCTH TEOPHil, ISl OMUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHHUM U MPOIIECCOB).

CHCTeMHO-IEATETbHOCTHBI TOAX0A B Kypce (U3MKKM peaJu3yeTcsl MpexXJIe BCero 3a CYET
OpraHMu3aIH YKCIEPUMEHTAIbHON JesSTEIbHOCTH o0yuatonuxcs. /s 6a3oBoro ypoBHs Kypca GU3UKH —
3TO UCIMOJIb30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00paTOPHBIX padoT,
KOTOpBIE B TIporpamMme 1o (pu3nKe OObEIUHEHBI B OOIIMUMA CIMCOK YYCHUYECKHUX MPAKTHYECKUX PaldoT.
Boienenne B yka3zaHHOM IepeyHe J1abopaTOpHBIX paboT, MPOBOIUMBIX Ui KOHTPOJS M OICHKH,
OCYIIIECTBIISIETCSl YYaCTHUKAMU 00pa30BaTEIbHOTO MpOoLecca UCXO0/Id U3 OCOOCHHOCTEH MIaHUpPOBaHUS U
ocHamieHusi kabunera Qusuku. [Ipum sTOM oOOecmeunBaeTcss OBIAJEHUE OOYYAIOUUMHCS YMEHUSIMHU
IPOBOANTH KOCBEHHBIE U3MEPEHHUs, UCCIEAOBAHUS 3aBUCUMOCTEH (PM3MUYECKUX BEITUYMH U MOCTAHOBKY
OTIBITOB 110 TPOBEPKE MPEATIOKEHHBIX THIIOTE3.

bonbiioe BHHMaHue yAensercss pelIeHHIO pacu€THBIX M KauyecTBEHHBIX 3anad. I[lpu stom mns
pacu€THBIX 3a7ad TNPUOPUTETOM SBISIOTCA 3aJadyd C SBHO 3aJaHHOM (HU3MUYECKOW MOJEIBIO,
MO3BOJIAIONINE TPUMEHSATh W3YYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszzesia Kypca, Tak U
UHTETPUPYS 3HAHUS U3 PAa3HBIX pa3zaesoB. s KadyecTBEHHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3aaHUs HA
0o0BsICHEHHE TpOTEeKaHWsI (PU3MUECKHX SBJICHHM U TPOIECCOB B OKpY)KAIOIIEH >KU3HHU, TpeOyroiiue
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BbIOOpa (PU3MUECKON MOJIENN AJISl CUTYalluu IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu OI'OC COO Kk MaTepuanbHO-TEXHUYECKOMY OOECICUEHUIO
yaeOHoro Tporiecca 0a30BbIld YpOBEHB Kypca (hM3UKH Ha YPOBHE CpeHero o0mero oopa3oBaHus TOJDKECH
U3y4aThCs B YCIOBHAX IMPEIMETHOTO KaOMHETa (PU3MKM WIIM B YCJIOBHUSX MHTEIPUPOBAHHOTO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAy4YHOTro IMKia. B kabwHere Gu3uku AOMKHO OBITH HEoOX0auMoe
nabopaTopHOoe 00OpyAOBaHWE [Jsl BBIOJHEHMS YKa3aHHBIX B HpOrpaMMe Mo (PHU3MKE YYEHHYECKHX
MPaKTUYECKUX PabOT U AEMOHCTPAIMOHHOE 000y I0BaHHE.

JleMoHCTpalMoOHHOE 000pyAOBaHHE (POpPMUPYETCS B COOTBETCTBUU C MPUHIMIIOM MHUHUMAJIbHOU
JOCTAaTOYHOCTH M O0ecreyuBaeT  IOCTAHOBKY  IIE€PEUUCIEHHBIX B IporpaMMe Io (uU3uKe
KJIIOYEBBIX JIEMOHCTpAIMi Ui MCCIEIOBAaHUS H3y4aeMbIX SBICHHH M IPOIECCOB, SMIMPUUYECKUX U
(yHAaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpynOBaHHE Ui YYEHHUECKUX MPAKTHYECKHX pPaboT (opMHpYyeTcss B BHUJE
TEMAaTUYECKUX KOMILJIEKTOB M 00€CHeunBaeTcs B pacdyére OJHOIO KOMIUIEKTa Ha JIBYX O0YyYarouXcs.
TemaTuueckne KOMIUIEKTHI J1a0OpaTOPHOTO 00OpYIOBAaHUS TOJKHBI OBITh OCTPOCHBI Ha KOMITJIEKCHOM
UCIIOJIb30BaHUH aHAJIOTOBBIX U LIM(DPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B
BUIC U(PPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH TIENISIMA HM3Yy4eHHsS (U3UKH B 00mEeM o0pa3oBaHWU SIBISIOTCS: (HOPMHUPOBAHHE
UHTEpeca U CTpeMJieHHs OOydalomMxcsi K HaydyHOMY UW3Y4YCHHIO TPUPOJABI, pa3BUTHE HX
UHTEJUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUII O HaydHOM MeETOJie MO3HaHUS M (OPMHPOBAHUE HCCIEA0BATEIHCKOTO
OTHOILIEHMSI K OKPY>KAIOLINM SIBJICHUSM;

(dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa U3yuyeHHs] OCHOB CTPOCHMS MaTepUu U
byHIaMEHTAIBHBIX 3aKOHOB (DPU3HKHU;

dopmHpoBaHHE yMEHUI OOBSICHATH SBJICHUS C UCIOJIB30BAaHUEM (DPM3NYECKUX 3HAHUHM M HAYUHBIX
JI0Ka3aTeNbCTB;

dopMHupoBaHHE TPEACTABICHUNH O POIM (PU3MKH Ui Pa3BUTHS JPYTUX ECTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH.

JocTwkenne HTux 1eneil  oOecrieuyuBaeTcs peIICeHHWEM  CIEAYIONIMX —3aJad B Ipolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:

npuoOpeTeHne CUCTeMBbl 3HAHMK 00 OOmMX (PU3UYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX, TEOPHSIX,
BKJIIOYAs MEXaHUKY, MOJEKYISPHYIO (DU3MKY, SJIEKTPOJMHAMUKY, KBAaHTOBYIO (DU3MKY M DJIEMEHTHI
acTpo(u3uKw;

(GopMHpOBaHHE YMEHHMH MNPUMEHATh TEOPETUUECKUE 3HAHMUS [l OOBSCHEHHS (DU3NUYECKUX
SABIICHUM B TPUPOAE U [N TPHUHATUS NPAKTUYECKUX PELICHUN B TIOBCEAHEBHOM KHU3HH;

OCBOCHME CIIOCOOOB PEIICHMs Pa3IUYHBIX 33Jad C SABHO 3aJaHHOH (M3M4ecKoil MoJelnblo, 3ajad,
NOJPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3JaHne (PU3UUECKOM MOJIeNH, aJIeKBAaTHOIN YCIIOBHSIM 33auu;

IIOHUMaHWe (U3UYECKHMX OCHOB M IPHUHLUIOB JEHCTBUA TEXHHYECKUX YCTPOICTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQ/ICHUE METOJaMM  CaMOCTOATENBHOTO IUIAHMPOBAHUS U NpOBeIeHHs  (pu3nueckux
HKCIIEPUMEHTOB, aHAJU3a U MHTEPIPETAUN WHPOPMALIUHU, ONPEAEICHUS IOCTOBEPHOCTH IMOIy4YEHHOTO
pe3ybTara;

CO3JJaHME YCJIOBMM JUId PpPa3sBUTHS YMEHHMM IIPOEKTHO-HCCIENOBATEIbCKOM, TBOPUYECKOU
NESITEbHOCTH.

Ha u3yuenne ¢usuxu (6a30BbIii ypoBEHb) HA YPOBHE CpeAHEro oOIero oopa3oBaHus OTBOJUTCS
136 vacoB: B 10 kmacce — 68 wacoB (2 waca B Hememo), B 11 kmacce — 68 uvacoB (2 yaca B
HEJIETTIO).

ITpennaraemslii B mporpaMme 1o (pu3HKe nepevyeHb JabopaTOPHbIX U MPAKTHUECKUX padoT sABIsETCA
PEKOMEHZOBAaHHBIM, YYUTENb JENaeT BHIOOP MPOBEICHHs J1a0OPaTOPHBIX PAa0OT M OMBITOB C Y4ETOM
WHIUBHUIYAIBHBIX OCOOEHHOCTEH 00yJaroIImXcsl.

JIrobass pabouas mporpaMmMa JOJDKHA TIIOJHOCTBIO BKIIOYAaTh B ce0sl CoJepKaHME JaHHOU
MpOrpamMMBI 10 (HU3HUKE.

B oTnenbHbIX citydasx Kypc (GH3UKH 6a30BOr0 YpOBHSI MOKET H3ydaThesi B 00bEMe 204 vaca 3a 1Ba roga
oOyuyenus (3 u B Hexemo B 10 m 11 kmaccax). B atom ciydae yBenmuuuBaercss He MeHee ueM 10 20 4
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pe3epBHOE BpeMsl, KOTOPOE HCIOJIB3YETCS YUYHTENeM sl W3Y4eHHs BOINPOCOB, TECHO CBS3aHHBIX C
BBIOpaHHBIM TpoduieM OO0y4YeHHUs, M YBEIUYMBACTCS ydeOHas Harpys3ka, OTBOJAMMAs Ha H3y4YECHHE
MEXaHHWKH, MOJIEKYISIpHOW (DM3MKM M AIIEKTPOJMHAMHKH, 33 CUET PACIIMPEHHs 4YUcia JIAbOpaTOPHBIX
paboT KccIeI0BaTeNbCKOTO XapaKTepa U yPOKOB PELICHUs KAUeCTBEHHBIX U PACUETHBIX 3a1au.

COJEP)KXAHUE OBYUYEHUA

11 KJIACC

Pa3nen 1. DnekTrponuHaMmuka

Tema 1. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[TocrossHHbie MarHuThl. B3auMoaeicTBHE MNOCTOSHHBIX MarHuTOB. MarnutHoe mose. Bekrtop
MarHUTHOM HMHAYKUMHU. [IpuHOMO cyneprno3uuuMM MarHUTHBIX MoJied. JIMHMM MAarHUTHOM WHIAYKLUH.
KapTtuna nuHuii MarHMTHOM MHAYKIIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarnuTtHoOe 10j€e MPOBOJHUKA ¢ TOKOM. KapTuHa JTUHHMI MHIYKIUKA MarHUTHOTO TOJISI JIJTMHHOTO
MPSMOro MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOIO MPOBOJAHMKA, KATYIIKH C TOKOM. OmnbIT Opcrena.
B3anmopnencTerue NpoBOJIHUKOB C TOKOM.

Cuna Amrnepa, €€ MoyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ Moaynb M HampaslieHUE. JIBH)KEHHE 3apsyKEHHOW YacTHIIBblI B OJTHOPOJHOM
MarHuTHOM moJie. Pabora cumsr JlopeHiia.

SIBneHue 3JIEKTPOMAarHUTHOM MHAYKIUU. 1I0TOK BekTOpa MarHUTHOW HMHIYKIIVH.

DIIEKTPOABMIKYIIAS CHJIa MHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM uHAyKuuu dapazes.

Buxpesoe IEKTPUYECKOE ToJI€. ONEeKTpOABMKYIIIAs cuiia VHIYKIVH B
MPOBOJHUKE, ABMKYIIIEMCS MOCTYIATEIHHO B OJHOPOJHOM MAarHUTHOM TIOJIE.

IIpaBuiio Jlenna.

NHIyKTUBHOCTb. SIBnenue CaMOMHIYKIIUH. DIIEKTPOABUKYIIIAS cuia
CaMOMH]TyKIUH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM. DJIIEKTPOMATHUTHOE TOJIE.

TexHuueckue ycTpoicTBa U IPaKTUUECKOE IPUMEHEHHE: TIOCTOSIHHBIE MarHUTBI, AJIEKTPOMarHuThl,
3JIEKTPOJIBUTATENb, YCKOPUTEHN AIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS N1E€Yb.

Llemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHNE IEKTPOHHOTO IIyYKa MarHUTHBIM 1os1eM. JIMNHUM WHAYKIIMM MarHUTHOTO MOJIS.

B3aunmoneiicTBre AByX MpOBOJHUKOB ¢ TOKOM. Cuita Amriepa.

Jenictre cuibl JIopeHIa Ha MOHBI 2JIEKTPOJIUTA. SIBIIEHUE 2JIEKTPOMArHUTHON MHIYKIUU.

[TpaBuiio Jlenma.

3aBUCUMOCTh AIIEKTPOABIIKYILEH CWJIbl MHIYKIMM  OT CKOPOCTH  M3MEHEHHUs
MarHUTHOTO TOTOKA.

SIBiIeHME CAaMOVHTYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

W3y4yeHnre MarHuTHOTO M0JIs1 KaTYILIKH C TOKOM.

HccnenoBanue 1elcTBYS OCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM. McciienoBanue siBIeHUs
AJIEKTPOMAarHUTHOW MHIYKIIUH.

Pasznen 2. Kojie0aHus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOJ1€OAHUA

KonebGarenbnas cucrema. CBOOOIHBIE MeXaHWYECKHE KojieOaHUs. ['apMoHHMYecKue KoseOaHwUs.
[lepuon, vactota, ammnuTyaa u ¢asza koneOanuid. [IpyKuHHBINH MasTHUK. MaTeMaTH4eCKUl MasTHUK.
VYpaBHeHHe rapMOHHYeCcKUX KosneOanuil. [IpeBpaiiienue sHepruu Mpu rapMOHUYECKUX KOJIeOaHUsX.

Konebarenbublit KoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUs B HICATbHOM KoJe0aTeTbHOM
KOHTYpe. AHAJIOTHsI MEXAy MEXaHUYECKHUMH U 3JIEKTPOMarHuTHBIMU KojeOanusMu. @opmyna Tomcona.
3aKOH COXpaHEHUs PHEPTUH B UJICATILHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarouux KojiedaHusx. BoIHyk/IeHHbIe MeXxaHudeckue Konebanus. Pezonanc.
BriHyX1eHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHNUS.

Ilepemennbii TOk. CuUHyCOMAANbHBIA TEPEMEHHBI TOK. MOIIHOCTh TEPEMEHHOr0 TOKA.
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AMITTUTYIHOE ¥ IEHCTBYIOLIEEC 3HAYEHNE CHIIBI TOKA U HAIIPSYKECHUS.

Tpancpopmarop. IlpomsBoacTBo, mepenaya M MOTpeOJIEHHME  DIEKTPUYECKOH  SHEPTHH.
OKOJIOTUYECKUE PUCKU IIPH IIPOU3BOJCTBE dJIEKTpodHepruu. KynbTypa HCIoNb30BaHus 2JIEKTPOIHEPIUH
B [IOBCEJHEBHOM KU3HH.

TexHuueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: HJIEKTPUYECKUU 3BOHOK, TE€HEpaTop
NIEPEMEHHOT0 TOKA, TMHHUHU AJIEKTponepeaay.

Jlemoncmpayuu

Uccnenosanue IapaMeTpoB KoJyie0aTeIbHOM CHCTEMBI (IpyXMHHBIH Wi
MaTeMaTHYECKUI MasTHHK).

Habmonenue 3aTyxaronux kosnebdanuil. MccnenoBanue CBONCTB BBIHYKACHHBIX KOJICOaHUI.
Hab6nronenue pezonanca.

CB00OOIHbIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSL.

OcuusuiorpaMmbl (3aBHCHMOCTH CHJIbl TOKa M  HamlpsHKeHUs OT BpPEMEHH)
JUTSI DJICKTPOMArHUTHBIX KOJIeOaHUH.
Pe3onanc npu MOCJIeI0BaTEIbHOM COEIMHEHUU pesucropa, KaTyIIKU

MHAYKTUBHOCTH M KOHJIEHCATOpa.

Mopenp TMHUY 3JEKTPOIIEpEeIadH.

Yuenuueckui sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCMMOCTH TIEPHUOAA MajbIX KojieOaHU Ipy3a Ha HUTHU OT JAJTUHBI HUTH U MacChl
rpysa.

HccenenoBanue mepeMEHHOrO0 TOKA B LIETIH W3 IOCJEN0BATEIBHO COECIMHEHHBIX KOHAEHCATOPA,
KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE GOTHbL

MexaHuueckre BOJIHBIL, YCII0BUA paciipocTpaHeHus. Ilepuoa. CkopocTs pacpocTpaHeHus U JJIMHA
BOJIHBL. [lonepeunsie u mpogobHble BOJIHBL. MHTepdepenius u nudpakius MEXaHHYeCKuX BOJIH.

3Byk. Ckopoctb 3Byka. I'pomkocTh 3ByKa. Bricora ToHa. TemOp 3Byka. DJIEKTpOMarHUTHBIC
BOJIHBL. YCIIOBUS M3Jy4YEHHS] JJIEKTPOMATHUTHBIX BOJIH.

B3aumnas opueHtauus BektopoB E, B, v B anekrpomarHuTHoi BosHe. (CBolicTBa
9JIEKTPOMArHUTHBIX BOJIH: OTpaK€HHUE, MpeJIOMIICHHEe, Nospu3anus, audpakuus, uHTephepeHIus.
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH.

[[Ikana S7IEKTPOMArHUTHBIX BOJH. [IpuMeHeHMe  3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHUMIIBI paguoOCBA3M M TeNeBUACHUS. Paauonokanus. OIEKTPOMAarHUTHOE 3arpsi3HEHHE
OKPYKAarOILEH Cpeabl.

TexHudyeckne yCTpOWCTBA M NPAKTUYECKOE TPUMEHEHHME: MY3bIKAJIBHBIE HWHCTPYMEHTHI,
yJIbTPa3ByKOBasl JUAarHOCTHKA B TEXHUKE U MEIUIMHE, pajap, paJluoNpuUEMHUK, TEIEBU30pP, aHTEHHA,
tenedon, CBU-nieup.

Llemoncmpayuu

OO6pa3oBaHue U pacpocTpaHeHHE MOMEPEUHbIX U IPOAOILHBIX BOJIH. Konebumoeecs Teso Kak
MCTOYHUK 3BYKA.

Habmronenue otpaskeHus U NpeaoMIIeHUs] MeXaHu4eckux BosiH. Habmonenue nntepdepeHuu u
TU(PPaKIIU MEXaHUUECKUX BOJH. 3BYKOBOW pPE30HAHC.

Hab6nronenue cBs3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAON U YaCTOTON KOJeOaHUH.

HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaK€HUE, IPEIIOMIIEHUE, OJSpU3aliys,
nudpakiys, THTEpPEpeHITHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamoinHeliHOE pacnpocTpaHEHUE CBETa B OJHOpPOAHON cpene. Jlyu
cBera. ToueuHblll HICTOYHHK CBETA.

OTtpakeHne cCcBeTa. 3aKOHBI OTpaxeHus cBera. [locTpoeHne W300pakeHUH B TIJIIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKOHBI TMPEIOMIICHHsI CBeTa. AOCOIIOTHBINM TMOKa3aTeiab MPETOMIICHHS.
[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroi oaHoro BHyTPEHHET0 OTPaKeHUS.

Hucniepcus ceera. CnoxHbIi coctaB Oenoro csera. L{Ber.



Colwuparomue 1 paccenBaronye JUH3bl. ToHKas TuH3a. POKYCHOE paCCTOSIHUE M ONMTHYECKAasl CHUIa
TOHKOHM JHH3BL. [locTpoenne n3o0pakeHni B cCOOMPAIOLINX U paccenBaromuX JnH3ax. DopMyna TOHKOH
JIMH3EL. YBEIIMUYEHHUE, TaBaeMoe JTUH30M.

[Ipenensl MpUMEHUMOCTHA TEOMETPUUECKON ONTHUKHU.

BonnoBas ontuka. MuTepdepenmus cera. KorepeHTHbIE WCTOYHHKU. Y CIOBUS HAOIIOICHUS
MaKCUMyMOB W MHHHUMYMOB B HWHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cBera. Audpakumonnas pemérka. YciioBue HAOMIOIEHHUS TIaBHBIX MaKCHMYMOB IpU
NaJIcHU MOHOXPOMATHUECKOI0 CBeTa Ha JUPPAKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTporcTBa M MPAaKTUYECKOE PUMEHEHHE: OUKH, Jyna, poToamnmapar, IpOeKIIMOHHBIN
amnmapar, MUKPOCKOII, TEJIECKOT, BOJOKOHHAs ONTHKA, TU(PPAKITMOHHAS PEIMIETKA, TOISIPOU.

Jlemoncmpayuu

[IpsimonuueiiHoe pacrpocTpaHeHHe, OTpa’KeHUE U TpeloMIIEHUE CBETA.

Onruueckue mpruodopHI.

[TonHOE BHYTpeHHEe oTpaxkeHne. Mojens cBeToBojia. MccnenoBanue CBOMCTB H300paKeHUH B
JIMH3AX.

Monenu MuKpockorna, Teneckona. Habmonenue nuarepdepennnu ceta. Habmronenue nudpakunn
CBeTA.

Habmronenue nucnepcuu cBeTa.

[Tony4yeHue ciekTpa ¢ HOMOILIBIO TPU3MBI.

[onmyuyenue criekTpa ¢ moMoLIbio AU pakuoHHON peméTku. Habmoaenre nosasipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue nmokazaTens mpeloMiieHus cTekia. VccnenoBanue CBOMCTB H300paskeHUH B JIMH3AX.
Hab6nronenue aucnepcun cBera.

Paznen 3. OcHOBBI cHIeNMAJIBLHON TEOPUH OTHOCHTEILHOCTH

I'panunubl NpUMEHMMOCTH  KJaccMueckoM wmexaHuku. [locTynaTel  crnenuaibHOM — TEOpUH
OTHOCUTEJIBHOCTH: WHBApPUAHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe€, NPUHIUI OTHOCUTEIBHOCTH
OWHIITENHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aM€EIJIEHHE BPEMEHU U COKPAILEHUE JJIUHBI.

DHEPrus U UMIYJIbC PEISITABUCTCKON YaCTHIIBI.

CBs13b Macchl € SHEPIrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbI. DHEPTHUS IIOKOSI.

Pa3nen 4. KBanroBasi pusznka

Tema 1. Dnemenmul K6aHmMOBOU ONMUKU

®dotonbl. Dopmyna [Tnanka cBsi3u 3HEpruM GOTOHA C €ro YaCTOTOW. DHEPrusl U UMIYJIbC (POTOHA.

OtkpeiTe u uccinenosanue ¢orodpdexra. Ombitel A.I. CroneroBa. 3akoHbl (oTOdPdEKTA.
VYpaBuenune DitnmreitHa 1151 hotodddekra. «KpacHas rparuma» Gorodrddexra.

Hasnenue ceera. Onwitel [1.H. JIeOGeneBa. XuMuueckoe JelCTBHE CBETA.

TexHuuyeckue yCTpoHCTBa U IMpPaKTHUECKOE NMpUMEHEeHHe: (POTo3IeMeHT, POTOAATYUK, COTHEUHAs
Oarapesi, CBETOAHO.

Jlemoncmpayuu

®oTodddeKT Ha yCTaHOBKE C IIMHKOBOW TIaCTUHOM. MccnenoBanne 3aKOHOB BHEITHETO
dotorddekra.

Ceeromguon. Conneunas 6atapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pesepdopna nmo paccesnuto a-yactuil. IlmanerapHas monenb
atoma. [Toctynater bopa. M3nyuenune u mormomenne (pOTOHOB MPHU TMEpPEXoJie aToMa ¢ OJTHOTO YPOBHS
SHEpruu Ha Ipyroi. Buael ciektpos. CrieKTp ypoBHEN dHEpruu aToMa BOAOpoOAa.

BosHoBbI€ cBoiicTBa yacTull. Bosubl ge bpoinsa. KopnyckyispHO-BOJHOBOM Tyain3M.

CnoHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHHUE.

TexHU4YeCKHe yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIA aHAN3 (CHEKTPOCKOMN),
J1a3ep, KBAaHTOBBIA KOMIIBIOTED.

Llemoncmpayuu



Mopnens onbita Pesepdopna. Onpenenenre qIMHbI BOJHEI JTa3epa.

Habmionenue nuHeivaThIX CIEKTPOB n3nydeHus. Jlasep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Habmionenne nMHeRvaToro crexkTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTb CTPOEHUS sApa. OTKPBITHE paAMOAKTUBHOCTH. OTBITHI
Pezepdopna mo ompeneneHnio cocraBa paauoakTHBHOTO u3iydeHus. CoiicTBa anbda-, Oera-, raMma-
U3JydeHus. BiusiHue paguoakTUBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTtkpeiTHE TTPOTOHA M HelTpoHa. Hyknonnas monens siapa ['eiizenbepra— MBanenko. 3apsin sapa.
Maccosoe uuciio sapa. M3oromnsl.

Anbda-pacniaz. DIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacmaz. ['amMmma-usmydeHue.

3aKoH paJMOaKTUBHOIO pacnaa.

DHeprusi CBSI3M HYKJIOHOB B sjape. Snepnple cuibl. Jlepexkt maccwl sapa. SnepHble peakiuu.
[enenue u cuHTe3 AI€EP.

Snepusiii peaktop. TepmosinepHbiii cuaTe3. [IpoOieMbl M IEPCIIEKTUBHI SAIEPHON YSHEPTETHUKH.
OKOJIOTUYECKHUE ACTIEKTHI SAEPHOU SHEPTETUKU.

DnieMeHTapHbIe YaCTUIlbl. OTKPBITHE MO3UTPOHA.

MeTto1b1 HAOTIOIEHHS U PETUCTPALINH DJIEMEHTAPHBIX YACTHIL.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO pusnueckord KapTUHBI Mupa. TexHu4ecKne
YCTPOMCTBA U MPAKTUUECKOE NPUMEHEHHUE: J03UMETp, kamepa BuiibcoHa, siiepHbIil peakTop, aToMHast
6omba.

Llemoncmpayuu

CUY€TunK NOHU3HUPYIOLIUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusim).

Pa3nes 5. DjieMeHTHI aCTPOHOMUM H ACTPOGH3NKH

Otanbl pa3BUTHS acTpOHOMHUH. [IpukinagHOE M MHPOBO33PEHYECKOE 3HAYEHHE ACTPOHOMUHU.

Bun 38é31H0r0 HeOa. Co3Be3nus, sipkue 3BE3/b], INIAHETHI, HX BUAUMOE qBHkeHHe. ComHeuHas
cucrema.

Connue. ConneuyHast akTuBHOCTh. Mcrtounuk sHeprum CosHua u 3BE34. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKHU. JlmarpaMma  «CHEKTpajbHBIA  KJIacC —  CBETUMOCTBbY». 3BE3AbI  TJIABHOM
IIOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTbY» AJIs 3BE3] IJIaBHOW IOCIEI0BATEIBHOCTH.
Buytpennee crtpoeHue 3BE34. COBpEMEHHBIE MPEACTaBICHUS O MPOUCXOXKACHUH U 3BoMtonnn CoHIa
Y 3BE3/1. DTallbl )KU3HU 3BE3.

Mineunsiii [1yTe — Hamna ["anaktuka. [lonoxxenue u npuxenne Connua B ['anakTuke.

Tunel raakTuk. Paguoranaktuky v kBasapsl. UEpHbIE NBIPHI B sIpax FaJIaKTHK.

Bcenennas. Pacmupenne Bcenennoii. 3akon Xa060ma. Pasz0eranme rajgakTuk.

Teopus bonsiioro B3peiBa. Penukrosoe nsirydeHue.

Macmrabnas ctpykrypa Beenennoii. Meraranaktuka. Hepeménnsie mpo06ieMbl acCTpOHOMUM.

Yuenuueckue nabnooenus

HabmioeHuss HEBOOPYXKEHHBIM TJIa30M C HCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUN IS
OTIpeieNIeHUs] MTOJIOKEHU HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CeBepHOTOo
MOJTYIIApHUsL U SIPKUE 3BE3MBI.

Habmonenus B Teneckon Jlynsl, maner, Mneunoro IlyTu.

O0o0maree moBTOpeHne

Ponp ¢u3Mky M acTpOHOMUH B 3KOHOMUYECKOH, TEXHOJIOTUYECKOH, COIMAIbHONM M ITHYECKOU
chepax [eATeNbHOCTH 4YeJNOBEKa, POJb U MECTO (UMK U aCTPOHOMHHM B COBPEMEHHOMN Hay4yHOMU
KapTUHE MUpA, posib (PU3HUecKoil TeopuH B (HOPMHUPOBAHUU IMPEICTABICHUI O (QU3MUECKOW KapTHHE
MHUpa, MecTO (HU3NYECKOM KapTHUHBI MHpa B OOIIEM pSAY COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHble CBSI3H

Wzyuenne kypca ¢usuku 0OazoBoro ypoBHS B 11 Kkmacce ocymecTBiseTcss ¢ y4€ToMm
COJIEPKATENBHBIX MEXKIPEAMETHBIX CBSI3eH ¢ KypcaMH MaTeMaTHKH, OMOJOTHH, XUMHUHU, reorpadun u
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TEXHOJIOTHUH.

Mesicnpeomemmuvie nowsimus, CBSI3aHHBIE ¢ M3YYCHHEM METOJOB HAy4YHOIO IIO3HAHM: SIBJICHHE,
Hay4HbIM (QakT, rumnoresa, (Qu3nueckas BEJIWYMHA, 3aKOH, TEOpHs, HaONIOJCHHUE, HKCIEPHUMEHT,
MOJEIINPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (PYHKIMH: CHUHYC, KOCHHYC,
TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECCTBO, BEKTOPHI M UX IPOCKLIUU HA OCH
KOOpJIMHAT, CJOXEHHWE BEKTOPOB, IIPOM3BOAHBIE JJIEMEHTApHBIX (GYHKUMH, NPU3HAKK MOA00US
TPEYroJbHUKOB, ONPEIEICHUE TUIOMAAN TUNIOCKUX (GUTyp 1 00BEMa Tell.

Buonozus: >neKTpUYecKHe SBIEHUS B JKUBOM HpuUpoJe, KojeOaTelbHble IBUKEHUS B OKUBOU
IIPUPOJE, ONTUYECKUE SIBICHUS B JXKUBOU INPUPOJE, ACUCTBUE paJuallMH HA )KUBbIC OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJLIMYECKas CTPYKTypa TBEPABIX TeEJl, MEXaHH3MBI
00pa30BaHUs KPUCTAIUTMYECKON PEIIETKY, CIIEKTPAIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHbIE TONMIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX pyA, (OTOChEMKA 3E€MHOMN
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPSICCHUMN.

Texunonocus: JMHAMA DJEKTpONEpefad, TIEHEpaTOp IEPEMEHHOTO TOKa, DJJIEKTPOJBUIATEIb,
UHAYKIMOHHAs 1e4yb, pajxap, paguonpuEéMHUK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-neus,
IPOEKIMOHHBIN annapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapesl.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITIPOI'PAMMBI 11O PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenune ydyeObHOro mpenMera «Pu3nka» Ha ypoOBHE cpeaHero oomiero odpazoBaHus (0a30BBIA
YPOBEHb) JOIDKHO OOECTIEUUTh TOCTHIKEHUE CIEAYIONIMX JTUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE pPe3yabTaThl OCBOCHUS yueOHOro npeamera «Pu3nka» J0HKHBI OTPaXaTb TOTOBHOCTD
U CIIOCOOHOCTh 00YYaroIIUXCs PYKOBOACTBOBAThCA CPOPMHUPOBAHHONW BHYTPEHHEH MO3UIMEN JIMYHOCTH,
CUCTEMON IIEHHOCTHBIX OpPHMEHTAllMd, TO3UTUBHBIX BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOLIUX
TPAJUIIMOHHBIM IEHHOCTSIM POCCHUHCKOr0 OOINECTBa, pACIIMPEHUE KU3HECHHOTO OINbITa M OIBITa
JEeSTENIbHOCTH B MPOIECCEe pean3allii OCHOBHBIX HalpaBJICHUI BOCIUTATENbHON AEATEIbHOCTH, B TOM
YHCIIe B YaCTHU:

1) rPa’kIaHCKOro BOCTIMTAHHS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMH OO0ydarolerocss Kak akTUBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCUIICKOTO 00IIIeCcTBa;

IIPUHATHC TpaauIUOHHBIX O6H_I6LICJ'IOBCLICCKI/IX TYMAaHUCTHUYCCKUX n
ACMOKPAaTUICCKHUX HGHHOCTGﬁ;
TOTOBHOCTDH BECTHU COBMCECTHYIO JACATCIIBHOCTD B HHTEpECAX IrpaxxJaHCKOro

o011ecTBa, y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpTraHU3aIHH;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAILHBIMU HHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKLIUIMHU U
Ha3HAYCHHEM;

FOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOM IEATEINBHOCTH;

2) NATPUOTHYECKOT0 BOCIUTAHUSA:
c(hOpMUPOBAHHOCTHh POCCUICKON TPAKIAHCKOW WICHTUIHOCTH, TATPUOTH3MA; IEHHOCTHOE
OTHOLICHUC K rocyaapCTBCHHbBIM CHMBOJIaM, JOCTHKCHUSAM

POCCUICKHX yUEHBIX B 00JaCTH (PUBHKHU U TEXHUKE;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEICHUS; CIOCOOHOCTh OILIEHUBATH
CUTYAlMIO U IPUHUMATh OCO3HAHHBIE  PEUICHHUS, OPUEHTUPYSICh HAa MOPAJIbHO-HPaBCTBEHHBIE HOPMBI
U IIEHHOCTH, B TOM 4YHUCJE B JIEITEIbHOCTU YUYEHOIO;

OCO3HaHHE JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMYNBOTO Oy IyIIero;

4) ICTETHYECKOT0 BOCTINTAHUS:
JCTETHYECKOE OTHOUICHHE K MHpY, BKJIIOYas AICTETUKY HAYYHOI'O TBOPYECTBA, MPHUCYIIETO



(bu3HIECcKOil HayKe;

5) TPY/10BOI0 BOCIHHTAHMS:

MHTEpEC K pas3In4HbIM chepaM npodeccCHOHaTbHON AEATeNTbHOCTH, B TOM YHCJE CBS3aHHBIM C
¢U3UKOIM M TEXHUKOH, YMEHHE COBEpIATh OCO3HAHHBIM BBHIOOP Oyayiei npodeccuu U peasn30BBIBATH
COOCTBEHHBIE )KN3HCHHBIC TIIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO M caMO0OPa30BaHUIO B 001aCTH (PU3MKK Ha TMPOTHKECHUN
BCEH >KU3HHU;

6) IKOJIOTHYECKOr0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTH FIKOJIOTMYECKOH KYJIBTYpPbI, 0OCO3HAHUE TTI00aJIBHOT0 XapaKkTepa SKOJIOTHYECKIX
npo0Jem;

IJIAHUPOBAHUE U OCYILECTBIICHUE NEHCTBUM B OKPYXKAIOLICH Cpele Ha OCHOBE 3HAHUSA Ll
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

Pacmnpenue ombiTa OeATENbHOCTH KOJOTMYECKON HAIPABICHHOCTH HA OCHOBE UMEIOLIUXCS
3HaHWH Mo (PHU3MKeE;

7) HEeHHOCTH HAYYHOT O IO3HAHHUS:

cOopMHPOBAHHOCTE MHPOBO33PECHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BHTHS
¢du3nueckoil HayKH;

OCO3HAHWE IICHHOCTH HAay4YHOW JeSTeNbHOCTH, TOTOBHOCTH B IIpolecce HU3y4eHHs (QU3UKH
OCYLIECTBIISATH MPOSKTHYIO U UCCIICAOBATEIbCKYIO ICSITENbHOCTh HHANBUIYaIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/IbHBbIE YHUBeEpPCAJbHbIe yUeOHbIe AeHCTBUS

Ba3oBble JJornueckue qeicTBys:

CaMOCTOSITENILHO (JOPMYIUPOBATh U aKTyallM3UPOBATh MPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIETIATH LU AeATEIHbHOCTH, 3a1aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHXKCHHS; BBISBIISATh
3aKOHOMEPHOCTH U TNPOTHUBOPEUYUS B PACCMATPUBAEMBIX (PU3MUYECKUX

SIBJICHUSX

pa3pabaTbIBaTh IVIAaH ~ pelIeHus  MpoOseMbl C yd4€roM  aHalIM3a  UMEIOLUXCA
MaTepHaATbHBIX U HEMaTEPHATHHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBI:I B ACATCIBHOCTL, OLICHUBATHL COOTBCTCTBUC p€3y.]II>TaTOB OeIAaM,
OIICHUBATh PUCKH MOCJICACTBUIN ACATEIHHOCTH;

KOOPJMHHUPOBATh M BBIMOJHATH pabOTy B YCIOBHSX pEalbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;

paSBI/IBaTb eraTI/IBHOG MBIIIIJICHUC HpI/I peH_IeHI/II/I KN3HCHHBIX HpO6.H€M.

Ba3oBrble uccienoBareabcKue 1eiCTBUS .

BJIaACTh HaquOﬁ TepMI/IHOJIOFHeﬁ, KIIFOYE€BBIMU IIOHATUAMHA )41 METOJaMHN
(bU3UYEeCKON HAYKH;
BJIaJETh HaBbIKaMH y4eOHO-HCCIeI0BATEIhCKON U TPOEKTHOU JESATENbHOCTH B

oOmacti (pHU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOUCKY METOIOB PEIICHUS
3a1a4 GU3NUYECKOTO COJCPKAHNUS, TPUMEHEHHIO PA3JINYHBIX METO/IOB [TO3HAHMUS,

BIAJCTh BHUJAMHU JCATEIBHOCTH II0 TIOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPIpPETaIlHH,
npeoOpa3oBaHUI0 U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYaIMsX, B TOM YHCIE MpPH CO3AAHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISITH NIPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 33/ady, BBIIBUTATh THUIOTE3Y €&
pelleHus, HaXOMUTh apryMEHTBHI JJIs JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA, 3a/aBaTh IHapameTpbl U
KPUTEPHU PELICHHUS;

aHAJTM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHHS 3aaddl Pe3yJIbTaThl, KPUTUYECKHA OIECHUBATH HMX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBHTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4 B 00Pa30BaTEILHON JCITEIHHOCTH, B TOM YHUCIIE
pY U3y4eHUH (PU3HKH;

JIaBaTh OI[CHKY HOBBIM CUTYAIIHSIM, OLIECHUBATH IIPUOOPETEHHBIH OIIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00aCTh KU3HEACATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEJAMETHBIX 00JIacTei;



BBIIBUTaTh HOBBIE W[, IpeiaraTh OpUTrHHANIBHBIE MOAXOAbl U PEIIEHUs; CTaBUTh MPOOJIEMbI U
3a/1auu, JOIMYCKAIOIINE AIbTePHATUBHBIC PEIICHHUS.

Pabora c undgopmanueii:

BJIQJICTh HABBIKAMU TMONY4YCHHS HHPOpMAIMK  (U3HUYECKOTO COJAEPIKAHUS U3 UCTOUYHUKOB
Pa3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATh MOWMCK, aHAIM3, CUCTEMATU3ALMI0 U WHTEPIPETALHIO
uH(pOpPMAIIUK PA3INYHBIX BUIOB U (OPM MPEICTABICHUS;

OLICHUBATh IOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CPEACTBA MH()DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B  PEIICHUU
KOTHUTHUBHBIX, = KOMMYHUKATUBHBIX M  OpraHU3allMOHHBIX  3aJa4 C coOJIofieHHeM TpeOOBaHH
OPrOHOMUKH, TEXHUKU OE30MACHOCTH, TUTHEHBI, PECypCOCOEpEKEHUs, MPABOBBIX H ITHYECKHX HOPM,
HOPM MH(POPMAIIMOHHON O€301MaCHOCTH;

CO3/MaBaTh TEKCThI (U3MUYECKOTO COJACPIKAHHUS B Pa3NUYHBIX (opMarax ¢ y4€TOM Ha3HAUCHUS
uH(pOpMaLIMHU U LIeTIEBOM ayAUuTOpUU, BEIOUpasi ONTUMANIBbHYIO ()OpMY MPEACTABICHUS U BU3YAIU3AIIUH.

KoMMmyHHKaTHBHbIE YHHBeEpPCAJbHbIe ydeOHbIe IeiCTBHUS:

OCYIIECTBIISITH OOIIEHHE Ha ypokaxX (PU3MKU U BO BHE-YPOUHOI JIeATEIbHOCTH; pacliO3HABATh
MPEIMOCHUTKH KOHQIIUKTHBIX CUTYAIM U CMSTYATh KOH(QIMKTHL; Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO
TOYKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX

CPEACTB;

MOHKMMATbh U UCIOJIH30BATh MPEUMYIIIECTBa KOMAaHAHON U MHIMBUAYaIbHONU PabOThL; BEIOUpATh
TEMATUKY ¥ METObl COBMECTHBIX ICUCTBUIN ¢ yIETOM OOIINX HHTEPECOB,

Y BO3MOXHOCTEM Ka)K/10T0 YJIeHA KOJIJIEKTUBA;

MPUHUMATh €I COBMECTHOM NESATEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH ACHCTBUSA MO €€
JOCTHKEHUIO: COCTABIIATS IJIaH ACUCTBUMN, pacTipeesATh PO C yU€TOM MHEHUN y4aCTHUKOB, 00CYKIaTh
pe3yNIbTaThl COBMECTHOU PabOTHI;

OLICHMBAaTh KaueCTBO CBOEr0 BKJIaJa M KaXJOT0 y4YaCTHMKAa KOMaHAbI B OOIIMI pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE MPOEKTHI, OLEHHWBATh MJAEH C MO3WLIHMH HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISATh MO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYAlMSIX, MHPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITh NMHUIIUATUBHBIM.

Pery1siTUBHBIE YHHBepcajbHble YUeOHbIe JelcTBUS

Camoopranusanus:

CaMOCTOSITENIFHO OCYILIECTBIISATh MO3HABATEIBHYIO ICATEIIEHOCTh B 00J1aCTH (PU3UKH U aCTPOHOMHH,
BBISIBJIATH MPOOJIEMBI, CTaBUTh M (JOPMYITHPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENILHO COCTABIIATh TUTAH PENICHUS PACUETHBIX U KAUeCTBEHHBIX 33]1a4, TIJIaH BBITOJHEHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U NMPEANOYTEHUN;

JaBaTh OIEHKY HOBBIM CUTYAIIUsIM;

paciupsATh paMKU y4eOHOI0 MpeMeTa Ha OCHOBE JINYHBIX MTPEAOYTEHU;

JienaTh OCO3HAHHBIN BEIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha c€0s OTBETCTBEHHOCTH 32 PEILICHHE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO SPYAULUH B 001acTH (PU3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIHHBIA U KYJIbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJVIEKT:

JaBaTh OLICHKY  HOBBIM  CHUTYallHsIM, BHOCUTh  KOPPEKTUBBI B JESTEIbHOCTb,
OLIGHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJIa/IETh HaBBIKAMH IO3HABaTEIbHOU pedieKCUM KaK OCO3HAHMSI COBEpPIIAEMbIX IEHCTBUN U
MBICIUTENBHBIX MPOIIECCOB, UX PE3Y/IHTaTOB U OCHOBAHUH;

UCIIONIb30BaTh NMPUEMBI pediieKcuu Al OLEHKH CHUTYalldd, BbIOOpa BEPHOTO PEILCHMS;

YMETh OIICHWBAaTh PUCKUA U CBOECBPEMEHHO NPUHUMATH PELICHHUS 0 MX CHIDKEHHIO; IPUHUMATH
MOTHBBI M apIYMEHTBI APYTUX MPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH; IPUHUMATh ce0sl, MOHUMAsl CBOU
HEJIOCTAaTKU U JOCTOUHCTBA,

NPUHAMATh MOTHUBBI M apryMEHTHl APYTUX MpPH aHAIHU3E PE3yIbTaTOB JACATEIBHOCTH; MPU3HABATH
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CBOE TIPaBO U MPABO IPYTHX HA OMIHOKH.

B mpomecce nMOCTHKEHHS IUYHOCTHBIX pPE3yJIbTATOB OCBOCHHUS MPOTPaMMBbI MO (pHU3UKE IS
YPOBHSI CPEITHETO OOIIETO 00pa3oBaHMsl Yy 00YJYarOIINXCS COBEPIICHCTBYETCS AIMOIIMOHATBHBIA UHTEIICKT,
MPEIONIararouil CPOPMUPOBAHHOCTS:

CaMOCO3HAaHUsI, BKIIIOYAOIIIEr0 CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHATIBHOE COCTOSIHHE, BUICTH
HATPaBIICHUS Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHON cephl, ObITH yBEpEHHBIM B ce0¢;

CaMOpETyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPHHUMATH OTBETCTBEHHOCTH 33 CBOE
MOBEJICHNE, CTIOCOOHOCTH aIallTUPOBATHCS K SMOIIMOHATHHBIM U3MEHEHUSIM U TIPOSIBIISITh TUOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMU, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKCHHUIO LIEIH U YCIEeXY, ONTUMU3M,
WHHUIIMATHBHOCTh, YMEHHUE JIEHCTBOBATH, UCXO/S U3 CBOMX BO3MOYKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE JPYTUX, YUUTHIBATH
€T0 MPH OCYIICCTBICHUHU OOIIEHHSI, CTOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHHUIO;

COLIMANILHBIX HABBIKOB, BKIIOYAIONINX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JAPYTUMHU
JFOIBMU, 3a00THTHCS, IPOSIBIISTh HHTEPEC U Pa3peIIaTh KOH(DIMKTHI.

INNPEJIMETHBIE PE3YJIbTATbBI

K xoniy oOyuenns B 11 kj1acce npeaMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTD y 00YYAIOMINXCSI YMEHHU:

JIEMOHCTPUPOBATH Ha MPHUMEpPaxX poib U MecTo (HU3KMKK B (JOPMHPOBAHMN COBPEMEHHOW HAyYHOU
KapTUHBl MHpa, B Pa3BUTHU COBPEMEHHON TEXHHKH M TEXHOJOTUH, B NPAKTUYECKON AEATEIbHOCTH
JIOJIEH, TIETTOCTHOCTh M €IMHCTBO (PU3NYECKON KapTHHBI MHPa,

YYUTBIBATh TPAHUIBI PUMEHEHUSI M3YyYCHHBIX (U3UYECKUX MOJEIEH: TOUCUHBIH SJICKTPUUECKUN
3apsl, JIyd CBETa, TOYCYHBI MCTOYHHK CBETa, s/IEpHAas MOJEIb aToMa, HYKJIOHHAs MOJAETb aTOMHOTO
SJIpa IPU PELICHNN (PU3NUECKUX 3a]1a4;

pacrio3HaBaTh (U3MUECKHE SBJICHHUS (MPOIECChl) M OOBSACHATH HMX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKNA M KBAHTOBOW (DU3UKHU: DJICKTPUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOe, MarHUTHOE JACHCTBHS TOKA, B3aUMOICHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs WHIYKIIHS,
JeicTBUE MAarHUTHOTO IIOJIi Ha TPOBOAHMK C TOKOM W JBHXKYIIMWCS 3apsfl, SJIEKTPOMArHUTHBIC
KoneOaHWss W  BOJIHBI, TPSMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTPAXKCHUE, NPEIOMIICHHE,
uHTephepeHIrs, UPPaKIUsI U MOJSpU3aLMs CBETa, JAUCIEPCUS CBETa, (OTODIEKTPUUECKUN FPPEeKT
(poroaddexrt), cBeToBOE HaBICHWE, BO3HUKHOBEHHE JIMHEHMYAaTOTO CIIEKTpa aTomMa BOJOPOJA,
€CTEeCTBEHHAs U MCKYCCTBEHHAsl PaJIOAKTUBHOCTH;

ONMCHIBATh HW3y4YCHHBIC CBOICTBAa BemlecTBA (DJIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUUYECKYIO TPOBOIUMOCTD PA3IMUHBIX CPE/l) U IIEKTPOMArHUTHBIC SIBICHHS (IIPOLIECCHI), UCIOIb3YS
(u3Hyeckre BeIMYMHBL: 3JICKTPHUSCKUI 3apsil, CHJIa TOKA, JIEKTPUIECKOE HANPSHKEHUE, SIEKTPUIECKOe
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOIBMKYINAsL CUjla, paboTa TOKa, MHAYKIHS MarHUTHOTO
nois, cuia Amnepa, cuia JIopeHna, HHAYKTHBHOCTh KATYIIKH, SHEPTHS 3JIEKTPHUECKOr0 U MarHUTHOTO
NoJiel, Mepuo M 4YacToTa KojeOaHM B KojeOaTeTbHOM KOHTYpE, 3aps] M cuja TOKa B Ipolecce
TrapMOHMYECKHX HJICKTPOMAarHUTHBIX KoJieOaHWH, (POKYCHOE pacCTOSIHUE M ONTHYECKAs CHJIa JIMH3BI, IPU
ONKCAaHUM TPABUIBHO TPAKTOBATH (U3NYECKUN CMBICI HCIOJIb3YyEMBIX BEIUYMH, MX OOO3HAYECHUS U
eIMHHIBI, yKa3bIBaTh (OPMYNbI, CBA3BIBAIONINE JaHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJIINYMHAMU;

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS M IPOLECCHI, HCIONB3YS (U3MUCCKHE BEIUYHMHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI ¥ YAaCTOTa CBETA, SHEPTUS U UMITYNbC (POTOHA, IEPUOT
HOJTypacraja, YHEPTHsl CBSI3H aTOMHBIX S/ep, PH OMHCAHUN TPABUIBHO TPAKTOBATH (PU3NIECKUH CMBICI
UCTIOJIb3YEMBIX BEJIMYHMH, UX 0003HAUCHHS ¥ €IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(GU3MYEeCKyI0 BEIMYHMHY C IPYTUMH BEIMYMHAMH, BEIYUCIATH 3HAYCHHE (PH3HMUECKOIN BETHMUHMHBL;

aHATM3UPOBATh (PU3MUECKUE MPOLECCHI U SBJICHUSA, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U MPUHLIUIIBL
3ak0H OMa, 3aKOHBI ITOCIIEA0BATEIBHOTO U MAPAJUICIIFHOTO COSIUHEHUS TPOBOJHUKOB, 3aKOH J[Koysi—
JleHua, 3aKOH 3JIEKTPOMArHUTHON MHAYKLUH, 3aKOH MPSAMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHbI
OTpPaKEHHsI CBETa, 3aKOHBI IPEIOMJICHHUS CBeTa, ypaBHeHHe OWHINTeHHa s ¢orodpderra, 3aKoH
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COXPaHEHMsI SHEPIHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHMsI JIEKTPUUECKOro 3apsaa, 3aKOH
COXpaHEHHsI MacCOBOI'0 YHMCIIA, MOCTYyIaThl bopa, 3aKOH paJoaKTUBHOIO pacraja, Mpu 3TOM Pa3IuvaTh
CJIIOBECHYIO (hDOPMYJITMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXCHHE M YCJIOBHS (TpaHUIIbI, 00JIaCTH)
IPUMEHUMOCTH;

ONpeNeNATh HAIpaBJICHUE BEKTOPA HMHIYKIMM MAarHUTHOTO TOJSI MPOBOAHMKA C TOKOM, CHJIbI
Amriepa u cuinbl JlopeHna;

CTPOMTB M OIMCHIBATh N300pa’keHHE, CO3/1aBaEMOE TNIOCKUM 3€pKaioM, TOHKOH JINH30M;

BBIMOJIHATh  OKCIIEPUMEHTHl 110  HCCIEJOBAHUIO (PHU3MUECKUX SBICHUH M TPOIECCOB C
UCIIOJIb30BaHUEM NPSAMBIX, 1 KOCBEHHBIX U3MEPEHUIl: Ipu 3TOM (HOpMyaupoBaTh mpodiemy/3anady u
TUIOTe3y  Y4eOHOro  OKCIEPUMEHTa, COOMpaTh  YCTAHOBKY W3 MPEIJIOKEHHOTO 000pyIOBaHMA,
IIPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIISATh MpPSIMble M KOCBEHHBIE HM3MEPEHUS (PU3MUECKUX BEIUYMH, TMPU ITOM BBIOMPATH
ONTUMAJIBHBIA CHOCO0 M3MEpeHHs] M UCHOJIb30BaTh M3BECTHBIE METOJbl OLIEHKU IOrPEIIHOCTEN
U3MEpPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PM3NYECKMX BEIMYMH C MCIOJIb30BAaHMEM MPSMBIX HU3MEPEHUil: mpu
TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHpOBATH pE3yabTaThl MOJYYEHHOH 3aBUCUMOCTH (DPU3MYECKHX
BEJIMYMH B BUJI€ TaOJIMIl U Tpa(UKOB, AeIaTh BEIBOBI 10 PE3yJIbTaTaM UCCIEA0BaHMS;

coOuoiaTh TMpaBuiia 0€30MacHOro TpyJa NMPH IMPOBEICHUU HCCIENOBAaHMNA B paMKax y4eOHOIo
9KCHEPUMEHTa, Yy4eOHO-MCCIEJOBATENIbCKOM M NPOEKTHOM  AEATENBHOCTH C HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYIOBAHUS;

pemaTh pacdy€éTHbIE 3ala4d C SIBHO 3aJaHHON (DU3MUYECKOH MOJENbIO, HCIONIB3YS (PU3HUYECKHE
3aKOHBI M TIPUHIUIIBI, HA OCHOBE aHAlW3a YCJIOBHUS 3aJlaud BHIOMpATh (PU3NYECKYIO0 MOJEINb, BBIICIAThH
(¢u3nyeckre BeIUUUHBI U GOPMYIIBI, HEOOXOAUMBIE Ul €€ pPelIeHUs, IPOBOJUTh PAacuEThl U OLIEHUBATbH
pearbHOCTh MOIYYEHHOTO 3HAYeHUS (PU3UUECKON BETMUUHBI;

pemaTh KadeCTBEHHBbIE 3aJlaud: BBICTpPAUBaTh JIOTMYECKM HENPOTUBOPEYMBYIO  LEMOYKY
paccyXJIeHHii ¢ ONOpol Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIMOJb30BaTh NPU PELIEHUH Y4eOHBIX 3aJad COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTMH IS
NIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIpPETAlMM W NPEJCTaBICHUS YUeOHOM M HaydHO-TIOMYJISIPHOMN
UHPOpPMALMY, TOJYYEHHOW U3 pPa3IMYHbIX HCTOYHUKOB, KPUTHYECKH AHAIM3MPOBATH IOJIY4aEMYIO
UH(OPMALIHUIO;

OOBSICHATH MPUHIUIIBI IEHCTBHSI MAIIMH, IPUOOPOB ¥ TEXHUYECKUX YCTPOICTB, pa3nyaTh yCIOBUS
uX 0€30I1aCHOTO MCIIOJIb30BaHMS B TOBCEHEBHOM KU3HU;

IPUBOANUTh TPUMEPHl BKJIAJa POCCUHCKUX U 3apyOeXHbIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TPOIIECCOB OKPYIKAIOILIET0 MUPA, B pA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B IOBCEIHEBHOM >KM3HM [yl oOecredeHus
0€30MaCHOCTH TpU OOpaIleHUH ¢ NPUOOpPaMU M TEXHUYECKUMH YCTPOWCTBAMH, JJSI COXPAaHEHUS
3JI0POBbsI U COOJIIOJIEHHUS HOPM KOJIOTHYECKOT0 MOBEICHUS B OKpYXKaOLIEeH cpere;

paboTatk B IpyIIe ¢ BHITOJHEHUEM PA3IMYHbIX COLMANBHBIX POJIEH, INIAHUPOBATH PAdOTy IPYIIIHI,
palMOHAIBHO paclpeAessaTh 005A3aHHOCTH U IJIAHUPOBATh JESITEIbHOCTh B HECTAHAAPTHBIX CUTYaLUsX,
aJICKBaTHO OLIEHUBATh BKJIAJ KaXJAOr0 W3 YYaCTHUKOB TPYIIBI B pEIIEHHE paccMaTpUBaeMOi
pOOJIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC

HaummenoBanue

No KonnuectBo OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
pa3zesioB ¥ TEM [IporpammHoe comepikanue

/11 4acoB o0ydJaronmxcs

y4eOHOT0 IpeMeTa
Paznen 1. DnekTpoguHaMuka
1.1 | MarauTHOe noJe. 11 [TocTosiHHBIE MATHUTHI. [IpoBeneHue FKCIEpUMEHTA: U3YUCHUE

DneKTpoMarHuTHas
WUHTYKITUS

Bz3aumoaencTBue MOCTOSHHBIX
MarHuToB. MarHuTHoe moiie.
BexTtop MarauTHOM MHAYKIUH.
[TpuHIUIT CynIEepIIO3UIUN
MarHMTHBIX NOoJIeH. JInHumn
MarHuTHOM MHaykuuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIWH TOJIS
MMOCTOSIHHBIX MarHUTOB.

MarauTHoe€ 1oJjie IPOBOIHUKA

¢ TokoM. KapTrHa TMHUNA HHIYKIUU
MarHUTHOTO MOJIs JIIMHHOTO
MPSMOTO ITPOBOITHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT DpcTeaa.
Bzaumonencteue npoBOJHUKOB

C TOKOM.

Cuna Amnepa, €€ MoyJib U
HaIpaBJICHUE.

Cuna JlopeHiia, €€ Monysb 1
HanpasJieHHuE. [[BrkeHune

MArHUTHOTO TMOJIsI KATYIIKH C TOKOM;
HCCIICIOBAHNE JEHCTBHUS NOCTOSIHHOT'O
MAarHuTa Ha PaMKy C TOKOM;
HCCIICIOBAHNE SIBJICHUS
AJIEKTPOMArHUTHOW MHYKIINH.

OrneHka aOCOJIOTHBIX U OTHOCHTEIBHBIX
MOTPEIIHOCTEN H3MEPEHUN (PUZNIECKUX
BEJIMYHH.

OOBsiCHEHHE TPUHIIMIIOB JICUCTBUS U
yCIOBUI 6€30MacHOr0 MPUMEHEHUS
MMOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, JJICKTPOABUTATENS,
YCKOPUTEJIEN JIEMEHTAPHBIX YACTHII,
VHIYKIAOHHOM IEYH.

Pemenue pacu€THbIX 3a1a4

Ha IpUMEHeHHE (POopMyIT TEMbI
«MarauTHoe noJje. JNeKTPOMarHuTHas
WHTYKLIUSD).

Pemenne kauecTBEHHBIX 3a7a4

C OMOPO Ha U3YUYEHHbIE 3aKOHHI,
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3apsYKEHHOM YaCTHILIbI

3aKOHOMEPHOCTH U PU3UUECKHE
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B OJIHOPOJTHOM MAarHUTHOM TIOJIE.
Pa6ora cuinel Jlopenna.

SIBrIeHME HNEKTPOMArHUTHON
nHaykuuu. [loTox BekTopa
MarHUTHOM UHAYKIIHH.
DJIEKTPOJABUKYIIAsk CUjla UHAYKIIHUH.
3aKOH 3JIEKTPOMAarHUTHOU
nHaykuu @apajes.

BuxpeBoe aiiekTpruueckoe mose.
DIIEKTPOIBUKYIIIAs CUJIa MHTYKIIUU
B IPOBOJIHUKE, ABUKYIIEMCS
MIOCTYIATEIBHO B OJTHOPOJHOM
MarHuTHOM IOJIE.

[TpaBuno Jlenna.

NuayxTuBHOCTS. SIBNEHME
CaMOWHIYKIIUHU. DIEKTPOABMKYIIAS
CHJIa CAMOVHIYKIIWH.

DHEprusi MarHuTHOTO MOJIS KaTYIIKH
C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
TexHuyeckue ycTponucTsa u
MPAKTUYECKOE MPUMEHECHUE:
MMOCTOSIHHBIC MAarHUTHI,
3JIEKTPOMATHUTBI,
3JIEKTPOABUTATEIIb, YCKOPUTEIIN
3JIEMEHTAPHBIX YaCTHII,
VHIYKIHAOHHAS [€Yb

SIBJICHUS TeMbI « MarHUTHOE T0JI€.
DneKTpOMarHuTHasi MHAYKITUS.
Omnpenenenre HaMpaBIeHUS BEKTOPA
WHIYKITUA MAarHUTHOTO TTOJIS
POBOJIHUKA C TOKOM, CHJIbI AMIiepa
u cwibl JlopeHna.

Pacnio3naBanue pusnveckux siBIeHUN
B Y4E€OHBIX OMBITAX U OKPYXKAIOIEH
KU3HH: B3aUMO/ICHCTBUE MarHUTOB,
ANIEKTPOMArHUTHAS UHTYKIIUS,
JEHCTBHE MarHUTHOTO TIOJIST Ha
IPOBOJIHUK C TOKOM M JABMXKYUTUHCS
3aps.

AHanu3 3JIEKTPOMArHUTHBIX SIBIICHUN
C MCIOJIb30BaHUEM 3aKOHA
ANIEKTPOMATHUTHON WHAYKITUH.
Onucanue 3y4eHHBIX CBONCTB
BEIIECTB U JICKTPOMArHUTHBIX
SIBJICHUN C UCTIOJIb30BAHUEM
(bu3HYEeCKUX BEIMYUH: UHIYKIIUS
MarHuTHOIO MOJisA, cujla AMrepa, cuiia
JlopeHuia, UHAYKTUBHOCTh KaTYIIIKH,
SHEPTHUS MIEKTPUIECKOTO 1 MATHUTHOTO
TIOJICH

Hroro no pazaeny
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Pa3nen 2. Kosie0aHus 1 BOJHBI

2.1

Mexanunueckue u
AJIIEKTPOMArHUTHBIE
KOJICOaHUs

KonebarenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
Kojebanus. 'apmonnueckue
kosnebanwus. [lepuon, yacroTa,
aMITuTyAa u paza kosedaHui.
[IpyXUHHBIN MasATHUK.
MaremaTn4yecKknii MasiTHUK.
YpaBHEHME rapMOHUYECKHUX
kosebanwmii. [IpeBpamienue sHeprun
IIPU TapMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIit KOHTYP.
CB0OOIHBIE 3TIEKTPOMATrHUTHBIE
KOJIeOaHMS B UICATEHOM
K0JIe0aTEIbHOM KOHTYpe. AHANIOTUs
MEXIy MEXaHUISCKUMHU U
AIIEKTPOMATHUTHBIMU KOJIEOAHUSIMU.
®opmyna TomcoHa. 3aKoH
COXpaHEHUs SHEPTUHU B UJI€ATTLHOM
K0JIe0aTeIbHOM KOHTYpE.
[IpencraBienue o 3aTyxXarmmX
KoJjeOanusx. BeiHyX/1eHHbIE
MEXaHU4eCKue KoiaeOaHus.
Pe3onanc. BeinyxeHHbIE
AIIEKTPOMArHUTHBIC KOJIeOaHMUs.
[IepeMeHHBIN TOK.
CunycounnalbHbIA IEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
KOJIe0aTEIBHON CUCTEMBI — ITEPHOJIA,
4aCTOTHI, AMIUTUTY B U (ha3bl
KoJieOaHu| (TIPY>KUHHBIN W/WUTU
MaTeMaTHYECKUN MasSTHUK).
Hab6mronenue 3aTyxaromumx KojaeOanmid.
HccnenoBaHue CBOWCTB BHIHYKICHHBIX
KoJie0aHui.

Ha6mronenue pe3onanca.

[IpoBenenue 3KCriepUMeEHTa:
UCCJIEIOBaHKE 3aBUCUMOCTH IEPUOJIA
MaJIbIX KojeOaHuii rpy3a Ha HUTU

OT JUTMHBI HUTU U MacChl TPy3a;
UCCJIEJOBaHKE TIEPEMEHHOTO TOKa

B IIETIH U3 TIOCJIEIOBATEIHLHO
COEeTMHEHHBIX KOHICHCATOPA, KATYIIIKH
U pe3UCTOpA.

OreHka abCOFOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTENH U3MEPEHUN (PU3HMUECKUX
BEJIMYMH.

OObsicHEHUE TPUHITUTIOB JEHCTBUS U
yCIIOBUI 0€30MacHOTO MPUMEHEHHUSI
AIIEKTPUIECKOTO 3BOHKA, TeHEpaTopa
NIEPEeMEHHOTO TOKa, JIMHUN
3NIEeKTponepeaay.

Pemenne pacuéTHbIX 3a/1a4 C SIBHO
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MoOIHOCTE TEPEMEHHOTO TOKA.
AMIUTNTYTHOE U JEUCTBYIOLIEE

3HAYCHHNC CUJIbI TOKA U HAITPSAKCHU .

Tpanchopmarop. [IpousBoactso,
nepejaya u noTpedieHue
AIIEKTPUYECKOU SJHEPTUH.
OKOJIOTHYECKUE PUCKU

IIPpH IIPONU3BOJACTBC DJICKTPOIHCPIUH.

Kynprypa ucnons3oBanus
JIEKTPOIHEPTUH B IIOBCEIHEBHOU
KU3HHU.

TexHuyeckue ycTponucTsa u
IIPaKTUYECKOE IPUMEHEHHE!
AIIEKTPUYECKUH 3BOHOK, T€HEPATOP
MIEPEMEHHOTO TOKA, JIUHUU
JIEKTporepeaay

3aJIaHHOMN (PU3NYECKON MOJIEITBIO

C MCIT0JIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (HOpMYyII, OITUCHIBAFOIITUX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJICOaHHS.

Onucanue MeXaHHYECKUX U
AJIEKTPOMATrHUTHBIX KOJICOaHMI

C UCIIOJIb30BAaHUEM (PU3NYECKUX
BEJIMYMH: MIEPHOJT U YaCTOTa
KoJjebanuii, aMmmntyaa u asza
KoJIeOaHUM, 3apsij] U cujla TOKa

B TAPMOHHMYECKHUX DJICKTPOMArHUTHBIX
KOJICOAHUSAX.

Penrenne kauecTBEHHBIX 3a1a4

C OIIOPOM HA U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTIMCHIBAIOIITNE
MEXaHUYECKHE U JICKTPOMArHUTHBIC
KOJICOaHMS.

PaboTa B rpynnax npu riaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
pPEe3yJbTAaTOB OIBITOB, U aHAJIN3E
JIOIIOJITHUTEJILHBIX HCTOYHUKOB
uH(MOpMAIUH 110 TEME

2.2

Mexanunueckue u
ANIEKTPOMArHUTHbHIE
BOJTHBI

MexaHnn4ecKkre BOJIHBI, YCI0BUS
pacnpoctpanenus. [lepuog.
CKOpOCTB pacIpOCTpaHEHUS U
JUIMHa BOJIHBL. [lonepeunsie n

N3yuenue oOpazoBaHus U
pacripocTpaHeHUS OTEPEYHBIX U
IIPOOJILHBIX BOJIH.

HaGmronenue orpaxenus

17



MIPOJOJIbHBIEC BOJIHBL.
Nutepdepenius u nudpaxiys
MEXAHUYECKUX BOJIH.

3ByK. CKkOpoCTb 3ByKa. [ pOMKOCTB
3ByKa. Bricota ToHa. TeMOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI.
YcnoBus nznmydeHus
AJIEKTPOMArHUTHBIX BOJH. B3anmHas
OopueHTalusa BEeKTOpoB E, B,

U B JIEKTPOMArHUTHOW BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH:
OTPAKEHUE, IPEIIOMIICHHUE,
noJIsIpu3aus, TuppaKius,
unTepdpepenius. CKopocThb
3JEKTPOMArHUTHBIX BOJIH.

[[Txana 3;1eKTPOMarHUTHBIX BOJIH.
[IpuMmeHeHne 3JIeKTPOMarHuTHhIX
BOJIH B TEXHUKE U OBITY.
[TpuHIMTIBI PAANOCBS3U U
TeaeBuieHus. Paanonokaius.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KarOIIEU CPEIBI.

TexHuueckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHECHHUE:
MY3bIKaJIbHbIE THCTPYMEHTHI,
yJIbTPa3BYKOBas JUArHOCTHUKA

B TEXHUKE U MEAUIMHE, pajap,

U MIpeIoMJIICHUs, MHTep(epeHInn 1
TudpaKkIy MEXaHUYECKUX BOJH.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U

BBICOTHI TOHA C aMIUIATYIOU U
4acTOTOM KoJieOaHUH, 3ByKOBOTO
pe30HaHca.

Hccaenosanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKECHUE,
IIPEJIOMJICHUE, TIOJIApU3aLus,
nudpakiys, “HTepdepeHITU.
N3ydeHune yciioBUM U3I1y4eHUS
AJIEKTPOMArHUTHBIX BOJIH, B3AUMHOM
OpHUeHTauu BEKTOpOB E, B,

V B 3JICKTPOMArHUTHOM BOJIHE.
N3yyeHue npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsICHEHUE MTPUHIIUIIOB JEHCTBUS U
yCIJIOBU 0€3011aCHOTO MTPUMEHEHUS
MY3bIKQJIBHBIX HHCTPYMEHTOB,
YIABTPA3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEJIMIIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBY-neun.
Pemienne pacu€THBIX M KAUECTBEHHBIX
3a71a4 C OIIOPOM HA N3YUEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMKUCHIBAIOIINE
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panuonpuEéMHUK, TEIEBU30P,
anTeHnHa, tenedon, CBU-neup

pacnpocTpaHeHne MEXaHUYECKUX U
3IIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue nHGOPMaIIMOHHBIX
TEXHOJIOTHI JIJIsl TIOUCKA,
CTPYKTYpUPOBAHUSA, UHTEPIIPETALINH U
Ipe/cTaBlIeHUus UHPOpMaluu

IIPY MTOATOTOBKE COOOIIEHUH

00 MCTOJIB30BAHUH IJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

Yyactue B TUCKYCCHH

00 37IEKTPOMAarHUTHOM 3arps3HEHUU
OKPYXaroIIEH CPeIbl.

PaboTa B rpynnax npu riaHupOBaHUH,
IPOBEJCHUH U MHTEPIIPETALIUU
PE3YNIbTATOB OMBITOB U aHAIIN3E
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
uH(MOpPMAITUH TI0 TEME

2.3

OnTtuka

10

['eomeTpuueckas ONTHKA.
[IpsMonMHENHOE pacCIPOCTPAaHEHNE
CBETA B OJHOPOJHOM cpene. JIyu
cBeTa. ToYeyHbIi HICTOYHUK CBETA.
OTtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceta. [loctpoenue
U300paKeHHI B MJIOCKOM 3epKaJe.
[Ipenomnenue cBeta. 3aKOHBI
npeaoMIIeHUs cBeTa. AOCOTIOTHBIN
nokaszarenb npenomienus. [lonHoe

N3ydeHue sSBJICHHS TIOJIHOTO
BHYTPEHHETO OTPAXKEHUS, €TO
IIPUMEHEHUS B CBETOBO/JIE.

N3ydenune Mmoaene MUKpOCKOIIa,
TEJIECKOIIA.

[lonyuyeHne cekTpa ¢ MOMOLIBIO
MPU3MBI U TU(PPAKITUOHHON PEIIETKH.
N3mepenne nokaszarens npeaomMiIeHus
CTEKJIA.

HccnenoBanrie CBOMCTB U300paKeHUN
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BHYTPEHHEE OTPaXKEHUE.
[IpenenpHbIN yros MoaHoTro
BHYTPEHHETO OTPaKECHHUSI.
Jucnepcus ceera. ClOXKHBIN COCTaB
Ocnoro ceera. LBer.

Cobuparoniye u paccerBaroIne
nuH3bl. ToHKas nuH3a. POKycHOE
pPacCTOSIHUE U ONITUYECKas CHUJia
TOHKOW JIMH3BI. [locTpoeHne
N300pakeHHi B COOUPAIOIINX U
paccenBaroluX JuH3ax. Popmyna
TOHKOM JINH3BI. Y BEJIMUCHUE,
JJaBaeMoe€ JIMH3O0MU.

[Ipenensl npUMEHUMOCTH
F€OMETPUYECKON ONTUKH.
Bonnosas ontuka. Matepdepennus
cBeta. KorepeHTHbIe HCTOUHUKHU.
YcnoBust HaOMIOIEHNUSI MAKCUMYMOB
1 MUHHUMYMOB

B MHTEPEPEHIITMOHHON KapTUHE

OT IBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Judpakmus ceera. J{udpakurnonnas
pemérka. YcioBue HaOIOeHUS
[JIaBHBIX MAKCUMYMOB MPH MaJICHUH
MOHOXPOMATHYECKOIO CBETA

Ha M (PPaKIIMOHHYIO PEIIETKY.

B JIMH32X.

OObsiICHEHUE TIPUHIIATIOB JICHCTBUSI U
yCJIOBU 0€3011acCHOTr0 MPUMEHEHUS
OUKOB, JIyNbl, oTOANIapara,
MPOEKIIMOHHOTO arIapara,
MHUKPOCKOIIa, TEIECKOMa, BOJIOKOHHON
OTTHKH, TUPPAKITUOHHON PEIIETKH,
MOJISIpOUIA.

Pemenue pacu€THpIX 3a71a4 ¢ IBHO
3aTaHHOM (PHU3UIECKON MOJIEIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpPMYJT TEOMETPUIECCKON ONITUKH.
[TocTpoeHue u onrcaHue U300pakeHuUs,
CO3/1aBa€MOT0 IIOCKUM 3€pPKaJIOM,
TOHKOM JIMH30M.

PaccmoTpenue npenenos
MPUMEHUMOCTH F'€OMETPUIECKON
ONTHKHU.

Pacno3naBanue puznueckux siBICHUI
B OMBITAX U OKPYXAIOIIEH HKU3HU:
NPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTpaXKeHUe, MPEIOMIICHHE,
uHTephepeHus, Tudpaxius u
MOJISIPU3alIMsl CBETA, IUCTIEPCHS CBETA.
N3yuenue ycioBuii HaOII0ICHUS
MaKCHUMyMOB U MUHUMYMOB

B HHTEP(PEPEHIIMOHHOM KapTHHE
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[Tonspusanus ceera.

TexHuyeckue ycTponucTsa u
IIPAKTUYECKOE IPUMEHEHUE:

OUKH, JIyna, poroanmnapar,
IIPOCKLMOHHBIN aIapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA,
HOJIAPOU

OT IBYyX CUH(a3HBIX KOTEPEHTHBIX
UCTOYHUKOB.

VYcioBue HaOMIOIEHHS TI1aBHBIX
MaKCUMYMOB IIpH MaJeHUN
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PAKIMOHHYIO PEIIETKY.
AHalu3 ONTHYECKUX SIBICHHUH

C MCIIOJIb30BaHHEM 3aKOHOB: 3aKOH
IIPSAMOJIMHEMHOTO PaCIIPOCTPAHEHHUS
CBETa, 3aKOHBI OTPAKEHHUS CBETA,
3aKOHBI IPEJIOMJICHHUS CBETA.
Omnucanue ONTHYECKUX SIBICHUM

C HCTOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: (POKYCHOE PACCTOSHUE U
ONTUYECKAas CUJIA JIMH3bI

Hroro no pazgeny
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Pa3nen 3. OcHOBBI crielHAJIBLHON TEOPUU OTHOCUTENbHOCTH (1a1ee — CTO)

3.1

OCHOBBI cTIeIUAJIBHON
TEOpUHU
OTHOCHUTEJIBHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKHU.
[TocTynatel cienraaibHOU TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTH
MOZYJII CKOPOCTH CBETA B BAKyyMe,
MIPUHLNI OTHOCUTEIBHOCTH
DUHIITENHA.

OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE
BPEMEHU U COKPAILICHUE JJINHBI.

Penienune kauyecTBEHHBIX 3a7a4

C ONOPOU HAa U3YUYEHHBIE MMOCTYJIAThI
CTO.

Hcnonb3zoBanre HHPOPMALIMOHHBIX
TEXHOJIOTUH /11 TIOUCKA,
CTPYKTYpHUPOBaHUS, UHTEPIPETALNH U
IpecTaBlIeHUs] THPOPMALIUU MIPU
MOJIFOTOBKE COOOIIEHUH O IpaHuIaX
IIPUMEHUMOCTH KJIACCUYECKOHN
MexaHuku 1 ocHoBax CTO
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OHeprusi 1 UMIYJIbC
PENATUBUCTCKON YaCTHUIIBL.
CBs13b Macchbl C SHEPTUEN U
VMITYJIbCOM PEJISATUBUCTCKOM
YaCTHULbl. DHEPIUs MOKOS

Hroro no pazgeny

Pa3znen 4. KBantoBas ¢pusuka

4.1

DeMEeHThI KBAHTOBOM
OIITHKH

®otonsl. ®opmyina I1nanka cBs3u
sHEepruu (POTOHA C €ro0 YaCTOTOM.
DHeprusi 1 UMIyJbsc HOoToHA.
OTKpBITHE U UCCIIEIOBAHUE
doTtorpdexra. OnbITh

A.T'. CroneroBa. 3aKOHBI
doTtorhdexra. YpaBHeHUE
OitamTeitna 11 potorddexra.

«KpacHas rpanuiiay ¢potodrddexra.

JlaBnenue cBeta. ONbITHI

I1.H. JIeGenena.

XHMMHUYECKOE JICCTBHE CBETA.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MMPUMEHECHHUE:
dboTO3EMEHT, POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIHO]T

Ha6mronenue poroaddexra

Ha YCTAaHOBKE C IMHKOBOMW TIACTUHOM.
HccnenoBanne 3aKOHOB BHEIITHETO
dboTordpdekra.

OObsicHEHUE OCHOBHBIX ITPUHITUTIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: (OTOAJIEMEHT, (DOTOIATUHK,
CoJIHEUHas OaTapesi, CBeTOUO; U
YCIJIOBUM UX 0€3011aCHOT0 MPUMEHEHUS
B [IPAKTUYECKOU KU3HU.

Pemienune pacu€THbIX 3a/1a4 € SIBHO
3aIaHHOM (PM3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJ KBAHTOBOW ONITHKHU.
Penienune kauecTBEHHBIX 3aa4

C OIIOpPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOW OITHKH.
Pacno3naBanue puznuecKkux siBICHUI
B YUCOHBIX OIBITAX:
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dboToanekTpudeckuii 3¢ PexT, cBeTOBOE
JIaBJICHUE.

Onucanue U3y4eHHbIX KBAHTOBBIX
SIBJIEHUI U ITPOLIECCOB

C HCTOJIb30BaHUEM (PUINYECKUX
BEJIMYMH: CKOPOCTh AIEKTPOMArHUTHBIX
BOJIH, JJTUHA BOJIHBI U 4YaCTOTA CBETA,
SHEPrUs U UMIYJIbC POTOHA

4.2

Crpoenue atoma

Moguens atoma ToMmcoHa. OnbITBI
Pesepdopna no paccesanuro
a-vactull. [[nanerapHas moxaenb
aroma. [loctynatsr bopa.
W3nydenue u norioiieHre GoToHoB
IIPU [IEPEXOJIE ATOMA C OJHOTO
YPOBHS SHEPIUHU Ha Ipyrou. Buasl
cnekTpoB. CEKTp ypOBHEW S3HEPTUU
aToMa BOJOpPOJa.

BomHoBbIe cBoiicTBa yacTull. BOJHBI
ne bpoitnsa. KopmyckynsipHo-
BOJIHOBOU TYJIU3M.

CHOHTaHHOE U BBIHYKJIECHHOE
U3JIy4YEHUE.

TexHuyeckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHE:
CIIEKTPAJIbHBIN aHAJIN3
(CIEKTpPOCKOIT), Ji1a3zep, KBAHTOBBII
KOMIIBIOTED

Nzyuenune monenu onbita Pesepdopra.
[IpoBeneHue sKcriepuMenTa

10 HAaOJTIOICHUIO JIMHEHYATOTO CIEKTPA.
OreHka a0COIIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTENH U3MEPEHUN (PU3NMUECKUX
BEJIMYMH.

N3yuenune monenn aroma: ToMmcoHa,
IJIAaHETAPHON MOJENIH ATOMa, MOJENH
aroma bopa.

N3yuyeHue criekTpa ypoBHEN SHEPTHH
aToma Bojiopoaa. O0bsacHeHHE
MIPUHIIUIIOB ICMCTBUS U YCIOBHI
0e301acHOro MPUMEHEHHUS
CIEKTPOCKOTA, Jla3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Penrenne kauecTBEHHBIX 3a/1a4

C OIIOPOI Ha U3yYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHE
siBJIeHUA 110 TeMe «CTpoeHue aToma.
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PacnioznaBanue pusndyeckux sBIeHUN
B y4€OHBIX OMBITaX: BOSHUKHOBEHUE
JMHENYATOTO CIIEKTPA U3ITyICHHUSI.
AHaJIN3 KBAaHTOBBIX ITPOIIECCOB U
SIBJICHU C UCTI0JIb30BAaHUEM
noctynaToB bopa

4.3

ATOMHOE S7pO

DKCIEpUMEHTHI, IOKA3bIBAIOIINE
CJI0’KHOCTb CTPOEHHUS sIApA.
OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pezepdopaa no
ONPE/ICIICHUIO COCTaBa
PaANOAKTUBHOTO U3ITyUEHHUS.
CaoiicTBa anb(da-, 6era-,
raMMma-u3iaydeHus. BiusiHue
PaIMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI.

OTKpbITHE NPOTOHA U HEUTPOHA.
Hyknonnas mozaens sipa
[eiizenOepra-lBaHeHKo.

Bapsn sapa. MaccoBoe YncIIo sjpa.

N3otomsL.
Anbha-pacniaj. DIEKTPOHHBIN U

NO3UTPOHHBIN OeTa-pacnas. ["amma-
U3JIydeHHE. 3aKOH PaJHOAKTUBHOIO

pacnana.
DHeprusi CBSI3M HYKJIOHOB B sJIpe.
SlnepHble CUIIBI.

N3ydeHne 3KCIepruMEHTOB,
JIOKA3bIBAIOIINX CIIOAKHOCTb CTPOEHHUS
aTOMHOTO s1/Ipa.

HccnenoBanne TpeKOB YaCTHUIL

(o roToBBIM (oTOrpadusim).
N3yueHue ssepHbIX CUIT, SIIEPHBIX
peakuuii CHHTE3a U pacraja,
TEPMOSIIEPHOTO CHHTE3A.

N3yyeHune HyKJIOHHOW MOJIEIIH AIpa
I'eitzenOepra-MBaHeHKO.

OObsicHEHUE YyCTpOICTBa U
MPUMEHEHUS I03UMETPa, KaMEPbI
Bunbcona, sA€pHOro peakropa,
aTOMHOM OOMOBL.

Pemenue 3anau ¢ onopou

Ha MOJIyYEHHbIE 3HaHUS, B T.4. O 3apsijie
¥ MaccOBOM YHCIIE Sapa.
Pacnio3naBanue Gpu3NUeCKuX SIBICHUIM
B YUEOHBIX OIBITAX U B OKPYKarolen
YKW3HU: €CTECTBEHHAS U UICKYCCTBEHHAs
PaIOaKTUBHOCTb.
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JledexT Maccl sipa.

Snepnpie peakuuu. [lenenue u
CHUHTE3 SIAEP.

S nepnbii peaktop. TepMosiaepHbIi
cunTtes. [IpoOneMbl U mepcreKTUBbI
AJIEPHON DHEPrETUKH.
DKOJIOTUYECKHUE aCIEKTHI SIEPHOMN
SHEPTEeTHKHU.

DneMeHTapHble YacTUulbl. OTKpBITHE
MTO3UTPOHA.

MeToapl HaOIIOAEHUA U
pETUCTpaLU JIEMEHTaPHBIX
YacTHL.

OyHIaMEHTAIIBHBIE
B3auMoencTBUsI. EAUHCTBO
duznyecKoil KapTUHBI MUpA.
TexHuueckue yCTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
I03UMeTp, kKamepa BubcoHa,
SIIEPHBIN peakTop, aToMHasi bomba

Onucanue KBaHTOBBIX SIBJICHUU U
IIPOLIECCOB C MCIIOJIB30BAaHUEM
(bU3UYECKUX BEIMYWH: TIEPUO/T
MOJIypaclaia, SHEPTUs CBA31 ATOMHBIX
anep, neexT Macchl gjpa.
AHaJIN3 IPOLIECCOB U SIBJIICHUI

C UCMOJIb30BAaHUEM 3aKOHOB U
MIOCTYJIATOB: 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsA/1a, 3aKOH
COXPAaHEHUS MACCOBOI'0 YMCIIA,
noctynarel bopa, 3akoH
PaIUOAKTUBHOIO pacnaja.

VYyactue B paboTe Kpyrioro croia
«DyHIaMeHTaJIbHbIE B3aUMOICUCTBUSL.

EnunacTBO puznueckoil KapTUHBI
MHUPA».

Hcnonb3oBanre HHGOPMAIIMOHHBIX
TEXHOJOTUH /15 TIOUCKA,
CTPYKTYpHUPOBaHUSI, UHTEPIIPETALIUU U
npeAcTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIICHUH O MPUMEHEHUHN
3aKOHOB KBAaHTOBOU (PU3HKU B TEXHHUKE
1 TEXHOJIOTHUSX, IKOJOTHYECKHX
aCIleKTax sICPHON YHEPTETUKH

Hroro no pazgeny

15

25



Paszpnen 5. DiieMeHTBI aCTPOHOMUM U ACTPOPU3NKH

5.1

DNEeMEHTHI
aCTPOHOMUH U
acTpo(u3uku

7

DTarbl pa3BUTHS ACTPOHOMUM.
[IpuknagHOE U MEPOBO33PEHYECKOE
3HAYCHHUE aCTPOHOMHH.

Bup 38é3guoro neba. Co3Be3nus,
SIPKHE 3BE3/IbI, TUTAHETHI, UX
BUIMMOE JBHKEHUE.

ConHeyHast cucrema.

Comnane. CojiHeYHass aKTUBHOCTb.

Ncrounuk sueprun CoiHIa U 3BE3]1.

3BE3bI, NX OCHOBHBIC
XapakTepucTUKu. Jluarpamma
«CTIEKTpaJIbHbINA KJIaCcC —
CBETUMOCTDY. 3BE3/IbI TJIaBHOM
MTOCJIEIOBATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTbY JIJISI 3BE3]]
IJIaBHOM ITOCJIEJOBATEIbHOCTH.
BnyTtpennee ctpoeHue 3BE3 .
CoBpeMeHHBIE TIPEICTABICHUS

O IIPOUCXOKIAECHUU U BOIIOLUU
ConHna u 3BE311. DTallbl >KU3HU
3BE3/I.

Mueunsi [1yTe — Hama ['anaktuka.
[Tonoxxenue n nBrxkenre CoJirHIIa

B 'anmakTuke. TUIIBI rajJakTHK.
PanuoramakTvku v KBa3apsbl.
YEpHbIe ABIPHI B SIpax rajaKkTHK.

[ToaroToBka cooOreHuit 00 ATamax
pa3BUTHS ACTPOHOMMH, O TPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHUH
aCTPOHOMMH, O METOJIaX MOJIYYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITHSAX B COBPEMEHHOU
aCTPOHOMMUM.

N3ydeHne coOBpEMEHHBIX
MPEACTABICHUN O TPOUCXOKICHUH U
sBoronny ConHIA U 3BE3.
N3ydeHne TUIIOB rajakTuK,
pPaJMOTAJIAKTUK U KBa3apoB.
N3yuyenue aBukKeHUSI HEOECHBIX Tell,
ABOJIIOLIMM 3BE30 U BeeneHHol,
IIPOLIECCOB, MPOUCXOIAIINX B 3BE31aX,
B 3BE3/IHBIX CUCTEMaX,

B MEXTaJaKTUYECKOM Cpeae,
MacIITabHOU CTPYKTYpbl Beenennoif.
OOBsicHeHue paciupeHus Beenennoi
Ha OCHOBE 3aKOHa Xa00ia.
[ToaroroBka K 00CYXJIEHUIO
HEpelIeHHBIX TPo0JIeM aCTPOHOMHUH.
[IpoBenenue HabmOICHUI
HEBOOPYKEHHBIM IJ1a30M

C HCTI0JIb30BAHUEM KOMITBIOTEPHBIX
IIPUIIOKEHUM TSI ONIPEAEIICHUS
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa60ma.
Paz6eranue ramaktuk. Teopus
bosbmioro B3peiBa. PenukroBoe
U3IIy4YECHHUE.

MacmrabHasi CTpyKTypa
Bcenennoii. MeraranakTuka.
Hepeménnsie mpoOaemsbr

TIOJIOKEHUST HEOECHBIX O0OBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aust CeBepHOro MoJyapus

U ApKUE 3BE3BL.

[TpoBenenmne HaOIIOCHHI B TEIECKOT
Jlynsbl, muiianer, Maueunoro IlyTu.
VYyacTue B AUCKYCCUU O HEPEUIEHHBIX
npobJieMax acCTpOHOMUU

aCTPOHOMUH
Hroro no pazaeny 7
Pa3nen 6. O0001aio1ee MOBTOPEHUE
6.1 | Obobmaroriee 4 O06o0061eHne 1 cucTeMaTu3aus VYyactue B TUCKYCCHH O POIH (DU3UKU
MIOBTOpPEHNE COJIepKaHMs pa3/ieioB Kypca ¥ aCTPOHOMUU B pa3IM4HBIX chepax

«Mexanuka», «MonekynsapHas
bu3HMKa U TEPMOJUHAMUKAY,
«InexkTpoauHamukay, «Konedanus
Y BOJHBDY, «OCHOBBI CIIEIIUATIBLHON
TEOPUU OTHOCUTEIBLHOCTHY,
«KBanToBas pusrkay, « JJIeMEHTHI
aACTPOHOMUU U aCTPOPUIUKIY.
Ponb ¢pusuku u actpoHOMUM B
AKOHOMMYECKOMN, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
NEATEIIbHOCTH YeJIOBeKa, pOJib U
MecTO (PU3BUKHU U aCTPOHOMHUU

B COBPEMEHHOW Hay4YHOU KapTHHE
MHpPa, 3HAYCHUE OIUCATEIbHOM,

JIESATCIBHOCTH YEJIOBEKA.
ITonroroBka coOOIIEHNH O MECTe
(bU3UYEeCKO KapTUHBI MUPA B PSITY
COBPEMEHHBIX MPEJICTABICHUI

0 IIPUPOJIE.

BrinosnHeHne yueOHBIX 3a1aHUM,
JIEMOHCTPHUPYIOIINX OCBOCHHUE
OCHOBHBIX TIOHSITHH, PU3NIECKUX
BEJINYMH U 3aKOHOB Kypca ¢puzuku 10—
11 xnaccoB
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CUCTEeMaTU3UPYIOLIEH,
OOBSICHUTENBHOW U
MPOTHOCTUYECKOUN (QyHKITUI
¢buznyecKkoit Teopuu, poib
buznueckoil Teopun B
dbopMHUpOBaHUU MPECTABICHUN
0 (PM3UYECKON KapTUHE MUPA, MECTO
(buznyecKoil KapTUHBI MUpa

B 00IIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUH O IPUPOJIE

Hroro 1o pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB 1O ITPOT'PAMME

28




	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	11 КЛАСС
	Раздел 1. Электродинамика
	Тема 1. Магнитное поле. Электромагнитная индукция

	Раздел 2. Колебания и волны
	Тема 1. Механические и электромагнитные колебания
	Тема 2. Механические и электромагнитные волны
	Тема 3. Оптика

	Раздел 3. Основы специальной теории относительности
	Раздел 4. Квантовая физика
	Тема 1. Элементы квантовой оптики
	Тема 2. Строение атома
	Тема 3. Атомное ядро

	Раздел 5. Элементы астрономии и астрофизики
	Обобщающее повторение
	Межпредметные связи

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ФИЗИКЕ НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) трудового воспитания:
	6) экологического воспитания:
	7) ценности научного познания:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:

	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия
	Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	11 КЛАСС


		2025-02-03T13:58:48+0900
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 19"




