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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHS Ha YpOBHE CPEIHErO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBanusl yuyeoHoro npeamera «duszmka» B oOpa3zoBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3KKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e colepkaHue yuyeOHoro npeamera «Pusrka» o rogam o0ydeHusl.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX MPHUPOAbI, BHICTYyMas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SBJICHUM, HM3y4aeMbIX XUMHEH, OUOJOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4€HUSI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMH CBOMCTBAMU M APYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢usuku s ypOBHS CpeaHero ooOmero o0pa3oBaHUs
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK M COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc usukm  mpeamnonaraet
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke O0CYXKIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (puznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0 B Kypce (U3UKU pealn3yeTcsl MpexkIe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YYCHUYECKHUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpu dsToM obOecmeumBacTCs  OBJAJCHHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOro pasziena Kypca, TaK U HWHTErpUpys 3HAHUSA U3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHuE (OopMHpYEeTCs B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJIbI, PA3BUTUE HX HHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lene 00ecreynBaeTCsl pelieHeM CIIeIyIOMX 3a1a4 B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYast MEXaHHKY,
MOJICKYJISIpPHYIO  (M3HKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3znyeckoil MoOJENbl0, 3aJad, MOJApPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U IPOBEIACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha uzyuenue ¢usuku (6a30BbIil ypoBeHs) B 11 kiacce orBogutcst 68 yacos (2

yaca B HEJIEIIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE MEpeueHb Ja0opaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWTENb JEJIaeT BBIOOP
IPOBEJCHUS J1a0OpaTOPHBIX PAOOT M ONBITOB C YYETOM WHIUMBUIYaJbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHIMnD cyneprno3unuu
MAarHuTHBIX MOJieH. JINHMM MarHUTHOM HMHAYyKIUU. KapTuHa NHMHUN MarHUTHON
WHIYKIWH TO0JIA IOCTOSHHBIX MAarHUTOB.

MarnutHoe TIOJI€ TMPOBOJHMKA C TOKOM. KapTuHa JHMHUN WHIYKUIHAH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKu ¢ TOKOM. OnbIT Opcrena. BzanmoneiicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne ANEKTPOMArHUTHOM HMHAYKOUHU. [lOTOK BEKTOpa MarHWTHOU
WHIYKIUU. OJEKTPOJBIKYINAs CUla WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykunu @apanest.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABMKYIIAs CHJIA WHAYKUAW B
MIPOBOJTHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh. SIBIEHME CAaMOMHIYKLIHMHU. OJEKTPOJBIXKYIIAs  CHUia
CaMOMHAYKIIHH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: IOCTOSHHbBIE
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTApPHBIX
YaCcTUll, UHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO MOJIA.

B3anmonenicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHMTHOTO MOTOKA.

SIBieHrEe CaMOMHTYKIIMH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

M3yyeHne MarHuTHOTO IMOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1elCTBHS NOCTOSHHOTO MarHUTa Ha PpaMKy C TOKOM.
HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebatenbHas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJIEOAHHS.
["apmonnyeckue konebanus. [lepuon, vacrora, amrumtyaa u (asza kosieOaHUI.
[IpyXHHBIN MasTHUK. MareMaTH4eCKnuii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHNYECKUX KOJICOaHHSIX.

KonebatenbHbiii KOHTYp. CBOOOJIHBIE 3IIEKTPOMAarHUTHBIE KOJIOaHUS B
UJCATBHOM KOJEOAaTeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHWUYECKUMH U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
kosnebanus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYyCOMAQJIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpeOICHUE AIEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE IIEKTpodHepruu. Kymnbrypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOlmronenue 3atyxaromux KojieOaHu.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGmronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanue 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.



HccnenoBaHre MEPEMEHHOIO0 TOKa B LENM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 60IHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE  BOJIHBI.
HNuTepdepentus u qudpakiius MEXaHUIECKIX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBoMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
unTepdepenius. CKOpoCcTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMarHUTHBIX BOJIH. [IprMeHEeHHE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNEBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHruuecKkue yCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHMKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobiomeecs Teno Kak HCTOYHHK 3BYKA.

Habmroienue oTpakeHus U NpeioMIICHHUsI MEXaHUUECKHUX BOJIH.

Habmonenue nnreppepeHnnu u 1udpakiun MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOM U
YacTOTOM KOJIEeOaHUIA.

HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE,
pesioMJICHUE, MOJspu3alus, udpaKius, uHTephepeHITHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmonnHENHHOE pacpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeta. ToueuHbId HCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOIO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro ceeta. [[ger.

CobOuparorie ¥ pacceuBaronye JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuila TOHKOM JuH3bl. [locTpoeHue nzoOpaxkeHuil B



coOnparolmx U paccenBarolux JuH3ax. @opmyna TOHKOW JMH3BI. YBEJIUYEHUE,
JIaBaAEMO€ JIMH30M1.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurtepdepeninuss cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmmst cBera. JludpaknwioHHas peméTka. YCIOBHE HAOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIpM TAJE€HUM MOHOXPOMATHYECKOTO CBETAa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHHuYecKue YyCTpOMCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOCKIIMOHHBIN ammapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTuyeckre mpudOpBHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOIA.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenune natepdepeHinu cBera.

HaOnronenune nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3mepeHue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['paHuibl  NPUMEHUMOCTH  KJAcCMYECKOW  MexaHukd.  [locrymnartsl
CIICLIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOpPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITCHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTAHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl ¢ SHEpPruer U UMIYJIHCOM PEIIITUBUCTCKON YaCTHUIIbI. DHEPTHUS
MTOKOSI.



Paznea 7. KBantoBast pusuka

Tema 1. dnemenmuvt K6aHMOBON ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEpruM GOTOHA C €T0 YaCTOTON. DHEPTUs
U UMIyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dororddekra. YpaBHenue DiHIITeHHA M1 PoTtodddekra. «KpacHas rpanuiar
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICMCTBUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYNK, COJTHEUHAs1 OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapuas mopenb aroma. [loctynatel bopa. M3myueHue W mOTIIOLIECHUE
(OTOHOB MpU MEpPexXo/e aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BousiHoBBIE cBoOMcTBa yacTull. Bonnbl 1e bpoitis. KopryckyisipHO-BOJIHOBO#M
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HaOlmronenne TMHENYaThIX CIIEKTPOB UBITYUCHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

Habnronenue nmuHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JI0KA3bIBAIOIINE CIOXXHOCTh CTpoeHUs sjpa. OTKphITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo — ompeneneHuio  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, TramMMa-u3ITy4CHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.



OtkpeiTHE NpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otomnsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIydeHHE. 3aKOH PAJIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT Macchl sapa.

Snepnbie peakunu. [lenenue u cuHTe3 sA€p.

SAnepusiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
SAJIEPHOU DHEPTETUKU. JKOJOTUYECKHUE ACIIEKTHI IEPHOU SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIOIEHUS M pETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

®dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HUYECKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
BunbcoHa, saepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanre TpeKOB YacTHULL (M0 TOTOBBIM (OTOrpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUY U ACTPOPUIMKH

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. M ctounuk sHeprum ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYTpeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii I[Iyts — nama T'amaktuka. Ilomoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE OBIPBI B sSApax
rajakTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06sa. Paz0beranue rajgakTuk.
Teopus bonporo B3psiBa. PemMkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus



HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN U ONIPEeNICHHUs TTOJI0OXKEHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3uku uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUPOBAaHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPaA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIEeHHWE CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpejiesieHHe TUIOMIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAS] CTPYKTYypa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHau3.

l'eocpaghusi:  MarHuTHBIE TIONOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocua: JNWHUAKW DJEKTPOIIEpenady, TEHEpPATOp IEPEMEHHOTIO TOKa,
AJIEKTPOJIBUTATEIb, MHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEIHEI'O OBIIIEI'O OBPA3OBAHU

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenmera «Dusukay H0IKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIUKA O0OYYAIOIIEroCsl KaKk aKkTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpPraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYasl CTETUKY HAYYHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHHUE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (U3UUYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCThH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA MO (HU3UKE B TMPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX NIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpeACcTBa  MH(POPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHUE HA YPOKaxX (PU3HKHU U BO BHEYPOUHOH JACATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJb30BATh MPEUMYILIECTBA KOMAHJAHOW W MHAWUBUIYAJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIBHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAMIIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MNPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO JAPYTUX HA OIMIHOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOUIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH aIamnTUpPOBATBHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €ro IMpPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pernaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 11 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU W
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh W €OUHCTBO
(bu3MYeCcKOoi KapTUHBI MUPA,

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOUYEYHBIN AJIEKTPUYECKUHN 3apsij, Iyd CBETA, TOUYECYHBIA UCTOUYHUK CBETA, SJICpHAS
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sijjpa MpU pelieHuu (U3NIECKUX
3a/ay;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTPUUECKasl MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCHCTBHs TOKa, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEHHOE pACIPOCTPaHEHHE CBETa, OTPaKEHHUE, MPEIOMIICHHUE,
unTepdepeHnus, audpakuus W TOMSpHU3AIMS  CBETa, JUCIEPCUS  CBETa,
dbotoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHENYaToOro CHeKTpa aToMa BOJIOPOJAa, €CTECTBEHHAas U MCKYCCTBEHHAas

PaauOaKTUBHOCTD;
ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pA3JIMYHBIX  Cpel) W

AJIEKTPOMArHUTHBIC SIBICHUS (MIPOLIECCHI), HCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
IEKTPUYECKUIN 3apsl, CHJIA TOKA, JIEKTPUUECKOE HANpPsSKEHHE, JIEKTPUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJABIKYIIAs Cuila, paboTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOrO IMOJEH, NMepHoJ M 4YacToTa
KoieOaHul B KoJeOATeIbHOM KOHTYpE, 3aps] W cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMArHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSIHHUE U
ONTHYECKAs] CUJIA JIMH3bI, NPU ONHUCAHUM NPABUIBHO TPAKTOBATh (PU3NYECKHI
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OO0O3HAUeHHs M EAMHMIIBI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JIaHHYIO0 (U3MYECKYI0 BEIMUMHY C JIPYTHUMHU
BEJIMYMHAMU;

ONMCHIBATh HW3YYEHHBIE KBAHTOBBIC SBICHUS M IPOLECCHI, HCIOJIb3Ys
(¢u3nUecKue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, MEPUOJ TOJypaciajia, SHEPIHs CBI3U
aTOMHBIX SIJIep, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICHT
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMIIBI, yKa3bIBaThb (HOpMyIbl,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL;

aHANIM3UPOBaTh (PU3UYECKHE TMPOILECCHl U SIBJICHUS, UCIOJIb3Ysl (PU3HUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEA0BATEIBHOIO U MMAPALIEIBHOTO
COCOMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacipOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHEHMUS DHEPTUH, 3aKOH COXPAaHEHHsI MMITYJbCA, 3aKOH COXPAaHEHMS
AIIEKTPUYECKOTrO 3aps]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH paJMOAaKTUBHOTO pacnaja, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHPOBKY



3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE M YCJIOBUA (TpaHHUIbI, OOJIACTH)
PUMEHUMOCTH;

OTIPE/IETSATh HANIPABJICHHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJIS MPOBOJHUKA
C TOKOM, CcuJibl AMrepa u cuibl Jlopenna;

CTPOMTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh AKCHEPUMEHTHI 1O HCCIEAOBAHUIO (PU3UUYECKUX SIBICHUNA H
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUUN: MPU 3TOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMNBIT H
(GbOopMyIMpPOBATH BHIBOIBI,

OCYILIECTBIATH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCIIEIOBAaTh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMI: TPU STOM KOHCTPYHMPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3ynabTaThl MOTYYCHHON 3aBHCHUMOCTH (M3MUYECKUX BEIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeaTh BBIBObI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh MnpaBuia 0€30MacHOrO TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
paMKax ydeOHOTrO OHKCIIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM W IMPOECKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THblE 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCIOJIB3YS (PU3UUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOMMBbIE NIl e€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 3aJaui: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3YyYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YYCOHOUW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTyYaeMyt0 HH(OPMAIIUIO;

OOBSCHATh TPHUHIMIIBI JCHCTBUS MAaIWH, TPUOOPOB W TEXHHUYECKHUX
YCTPOMCTB, pa3iuyaTh YCJIOBUSA UX 0€30MacHOr0 MCMOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;



MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsi COXPAHEHUS 3J0POBbSI U COOIIOJICHUS] HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJIeKBaTHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpPUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne i/ Konrposbusie IIpakrunyeckue
MPOrpaMMbl Bcero o0pa3oBaTebHbIe PeCypChl
padoThI padoTshI
Paznen 1. JIEKTPOANHAMUKA
M .
1.1 ArHHTHOC HOJE. JICKTPOMATHHTHAS 11 1 3 https://m.edsoo.ru/L8V7X2H6F
WHTYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
M
2.1 CRAMITACCICHE H SICKIPOMATHITTHEIE 9 0 1 https://m.eds00.ru/POC100X1V
KoJieOaHus
M
2.2 CRAHMAECCIHE H SHCKIPOMATHITIHE 5 1 0 https://m.edsoo.ru/O8F2M8K6Y
BOJIHBI
2.3 OnTuka 10 0 3 https://m.edso0.ru/R5L9SONSW
Hroro no pazgeny 24
Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
o .
3.1 CHOBBE CHEHHATLHON TEopHH 4 1 0 https://m.eds00.ru/Q3T7Z8R1R
OTHOCUTCIIBHOCTH
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIEeMEHThI KBAHTOBOW ONTHUKHU 6 0 0 https://m.eds00.ru/P4G8V5U4Z
4.2 Crpoenne atoma 0 0 https://m.eds00.ru/X1G1M9Q3I
4.3 ATOMHOE SIpO 5 0 0 https://m.edsoo.ru/D8Y6E8T4W
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https://m.edsoo.ru/P0C1O0X1V
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https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

[NPOTPAMME

5.1 ‘ DeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 ‘ https://m.edsoo.ru/W2W3W2Y5C
Hroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 ‘ O6o0maroiee MOBTOPECHHE 4 ‘ https://m.edsoo.ru/G4V7A6T4L
Hroro no pazneny 4
PesepBHOe Bpems 3 ‘ https://m.edsoo.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P

HOYPOYHOE IINTAHUPOBAHHUE

n/n

Tema ypoka

ITocTossHABIE MAarHUTHI U X
B3auUMOJCHCTBIE. MarHuTHOE
nose. Bektop MarHuTHOM
MHAYKUUU. JINHUM MarHUTHOM
WHIYKIUU

MarauTHO€E 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
BzaumopencTeue npoBOAHUKOB C
TOKOM

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

01.09.2026

03.09.2026

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/HOU4E7X4E

https://m.edsoo.ru/\VV1Z3R3J2]

JlaGopaTtopHnast pabota
((I/I?:y‘-IeHI/IC MAaramTHOTO I10JIA
KaTYIIKH C TOKOM)

08.09.2026

https://m.edsoo.ru/H8C7R2H5W

JlelicTBME MAarHUTHOTO TIOJIS Ha
IIPOBOAHMK C TOKOM. Cuna
Awmmepa. JlabopaTtopHas pabora
«Uccnenosanue neicTBUA
MOCTOSIHHOTO MarHuTa Ha pamMKy ¢
TOKOM)

10.09.2026

https://m.edsoo.ru/EOL0J1L8U

JlelicTBME€ MAarHUTHOTO TIOJIST Ha
JBIDKYIIYIOCS 3apsKEHHYIO
gactuity. Cuna Jlopenma. Pabora
cuisl JlopeHna

15.09.2026

https://m.edsoo.ru/T5H1A1A7TM
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https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M

DIIeKTpOMarHuTHasE WHTYKITHUS.
IToTok BeKTOpa MarHUTHOM
uaaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Papanes
JlaboparopHas paboTa
«HccnenoBanue sIBJICHUS
AIEKTPOMArHUTHOW MHTYKITUI)

17.09.2026

22.09.2026

https://m.edso00.ru/T1T5A0DIN

https://m.edsoo.ru/11M7Q5N2H

10

BxopmHas koHTposIbHAs paboTa

NHnykTuBHOCTG. SIBIIEHUE
camounaykuuu. 3/1C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TIOJISI KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHu4eckue ycTpoiucTBa U ux
[IPUMEHEHHUE: TIOCTOSTHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTEeNb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHIL,
WHIYKINOHHAs N1eYb

24.09.2026

29.09.2026

01.10.2026

https://m.edsoo.ru/L8W5I11J1Y

https://m.edsoo.ru/U2F2B202R

11

12

O6o06maromuii ypok «MarautHoe
noJje. DIEeKTpOMarHuTHas
AHIYKLIHASD)

KonTponpHas pabota mo Teme
«MarauTHoe ToJe.
DJIEKTpOMAarHuTHas: UHITYKLIHS»

06.10.2026

08.10.2026

https://m.edsoo.ru/10B0D4U1D

https://m.edso0.ru/Q9H5NIV6T

13

CB00OOIHBIE MEXaHUYCCKHUE
Kosiebanus. ['apMoHMUecKue

13.10.2026

https://m.edsoo.ru/N2A1A5T60



https://m.edsoo.ru/T1T5A0D9N
https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O

KosieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJICOaHHH.
[IpeBpareHue sHeprum

14

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
neproa MajbIX KOJIeOaHH rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCChI
rpy3a»

15.10.2026

https://m.edso0.ru/K107Y3K9U

15

16

17

18

KonebarenbHbIi KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJieOaHMs B UJI€aIbHOM
K0JIeOATEIIbHOM KOHTYDE.
AHaOTust MEX1y
MEXaHUYECKHMU U
AIEKTPOMArHUTHBIMH
KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS JHEPTUU B
u7eabHOM KoJlieOaTeTbHOM
KOHTYpe

IIpencraBnenue o 3aTyxaromux
KosieOaHusX. BoIHyX/IeHHBIE
MeXaHUYecKue KojaeOaHus.
Pe3onanc. Beinyx/1eHHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

IlepemeHHBIH TOK.
CuHyconaibHbIi IepeMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYHOE U

20.10.2026

22.10.2026

05.11.2026

10.11.2026

https://m.edsoo0.ru/\VV0J3T1W9H

https://m.edsoo.ru/H1V3C8N5E

https://m.edsoo0.ru/F1Z24T178V

https://m.edsoo.ru/C2I15V5L6F



https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F

JICUCTBYIOILEE 3HAYCHHUE CUJIBI
TOKa U HAMPSKEHUS

19

20

21

22

23

24

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AEKTPUYECKON SJHEPIUU

Y CTpoicTBO U MPAKTUYECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO
3BOHKA, F€HEpaTOpa NepPEMEHHOT0
TOKa, JINHUH 3JIEKTpoIepeaay

DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOJICTBE AIEKTPOIHEPIHHU.
KynbTypa ucnonb3zoBanus
AJEKTPOIHEPIUU B MOBCEHEBHOM
JKU3HU

MexaHu4YeCcKue BOIHBI, YCIOBUS
pactpoctpanenus. [lepuon.
CKopocTh pacupocTpaHEeHUs U
JIvHA BoJiHbL. [lonepeyunsie u
MPOAOJIbHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa
ONEeKTPOMAarHUTHBIE BOJIHBI, UX
cBOMCTBaA U cKopocTh. [Ikana
AIIEKTPOMAarHUTHBIX BOJH

12.11.2026

17.11.2026

19.11.2026

24.11.2026

26.11.2026

01.12.2026

https://m.edsoo.ru/P8TOP3F5I

https://m.edsoo.ru/J3L8B2K1M

https://m.edsoo.ru/Z8K8O3H5K

https://m.edso0.ru/Q1U3Z7T0S

https://m.edso0.ru/E3S3D6L6J

https://m.edsoo0.ru/S3VOL6F1G

25

[TpuHIMTIBI paTHOCBS3U U
teneBuaeHus. Pa3zButue cpeacTs
cBa3u. Paguonokanus

03.12.2026

https://m.edso0.ru/0O6J1L7Z8Z7



https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z

26

KontposnpsHas padora
«Konebanust 1 BOJTHBI»

08.12.2026

https://m.edsoo.ru/B5W774K9G

27

[Ipssmonunennoe
pacnpocTpaHEeHUE CBETA B
OAHOPOJHOM cpene. ToueuHblid
HMCTOYHUK cBeTa. JIyd cBera

10.12.2026

https://m.edsoo.ru/Z7W5T8A7B

28

29

30

OTtpaxxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300paXeHU B IJIOCKOM 3€pKaje

[Ipenomnenue ceera. [TomHoe
BHYTPEHHEE OTpa)KEHUE.
[IpenenbHbIN Yo MOJHOTO
BHYTPEHHETO OTPaKEHUS

JlaGoparopHas paboTa

((I/IBMepeHI/IC ImoKa3aTeisa
MMPEIOMJICHUA CTCKJIA»

15.12.2026

17.12.2026

22.12.2026

https://m.edsoo.ru/V5F9T1B2S

https://m.edsoo.ru/R7B9T3Q3U

https://m.edsoo.ru/A4M9R4A8Y

31

JInn3sl. IlocTpoenue
n300pakeHuii B muHze. Popmyia
TOHKOU JIMH3BI. Y BEIIMYECHUE
JIVH3BI

24.12.2026

https://m.eds00.ru/F7Y9J10Q0T

32

JlaGopaTtopHnast pabota
«Hccnenosanue cBONUCTB
U300paXeHH B TUH3AX)

29.12.2026

https://m.edsoo.ru/B2L40Q4U8J

33

Hucnepcus cera. Cl0KHBIN
cocrtas 6enoro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Halmnronenue nucrnepcuu cBeTay

12.01.2027

https://m.edsoo.ru/X4W6F1E4N

34

WnTepdepenmus ceera.

https://m.edsoo.ru/R1C4V3B0OE



https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B
https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E

Hudpakuus ceera.
JudpakunonHas pemérka

14.01.2027

35

36

37

ITonepedyHOCTH CBETOBBIX BOJIH.
IHonsapusanus cera

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOr0 MpUMEHEHUS

rpaHI/II_IBI IIPpUMCHUMOCTH
KJ1aCCUYECKON MEXaHUKH.
HOCTy.]'IaTBI CHGHH&HLHOﬁ TCOPHUU
OTHOCUTCIBHOCTHU

19.01.2027

21.01.2027

26.01.2027

https://m.edsoo.ru/S2Q5G8P1U

https://m.edsoo.ru/Q1Q1L0B4N

https://m.edsoo.ru/C7L8VOE2H

38

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/IJICHHUE
BPEMEHH U COKpAIIEHUE JITTHHBI

28.01.2027

https://m.edsoo.ru/W8ROE3X8Y

39

DHeprus U UMIYJbC
pensTUBUCTCKON yacTulibl. CBS3b
MAacchl C SHEPTUEN U UMITYJIbCOM.
OHeprus MoKost

02.02.2027

https://m.edsoo.ru/V3K7A4N5I

40

41

42

KonTponsHnas pabora «Onrtuka.
OcHOBBI crieIaNIbHOM Teopun
OTHOCHUTEIBHOCTH

®otonsl. opmyia [1nanka.
OHeprust 1 UMITYJIbC GOTOHA
OTkpeITHE U HCCIEN0BAaHUE
dororddexra. OnbiTe A. T
CroneroBa

04.02.2027

09.02.2027

11.02.2027

https://m.edsoo.ru/N2A2H6D3B

https://m.edsoo.ru/L3FOP3LAT

https://m.eds00.ru/C9A5T902D

43

3akonbl GpoTtordhdexra.
YpaBHeHue DUHINTENHA 111

16.02.2027

https://m.edsoo.ru/G7K0G7WOP



https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P

dororddekra. «Kpachas
rparuiay Gorodddexra

44

45

46

Hasnenue ceera. OnwiTh [1. H.
JlebGeneBa. XMMHYECKOE NEHCTBUE
cBeTa

TexHuueckue ycTpoucTBa u
NPaKTUYECKOE PUMECHEHHE:
¢doTorteMeHT, POTOIATIHK,
COJTHEYHas OaTapesi, CBETO IO/

Pemenue 3amau no reme
«ONeMeHThI KBAHTOBOM ONTHKH)

18.02.2027

25.02.2027

02.03.2027

https://m.edsoo.ru/P3W4S6227

https://m.edsoo.ru/J5S0D8E3E

https://m.edsoo.ru/M7V6N4H1X

47

Mogeinn aroma Tomcona. OmbITEL
Pezepdopna o paccesauro o-
yactull. [lnanerapuas moaens
aToMa

04.03.2027

https://m.edsoo.ru/Y8U3F212Z

48

[Tocrynartser bopa

09.03.2027

https://m.edsoo.ru/V7D8E5GEV

49

50

o1

W3myuenune u noriaoumeHue
(OTOHOB IpU Mepexoie aToma ¢
OJIHOTO YPOBHSI SHEPTUU Ha
Ipyroii. Buasl ciekTpos

BonHoBbIe CBOMCTBA YaCTHII.
Bomnsl ne bpoins.
KopnyckynsapHO-BOIHOBOM
nyanu3M. CIIoHTaHHOE 1
BBIHYXJIEHHOE U3Ty4YCHHUE

OTKpbITHE PaIUOAKTUBHOCTH.
OmnsiThl Pesepdopaa no

11.03.2027

16.03.2027

18.03.2027

https://m.edsoo.ru/M6X202M50Q

https://m.edsoo.ru/K8E8H2V2F

https://m.eds00.ru/A91907Y0ON



https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N

OIMpCACIICHHUIO COCTaBa
pPaarOaAKTUBHOI'O U3TTYUYCHUS

52

CsoticTBa anbda-, 6era-, ramma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

23.03.2027

https://m.eds00.ru/T1X9A4Y1G

53

54

55

OTKpbITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacmar.
DJNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. 'amma-uzinydenue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. fnepHbii
peakrop. [IpoGiiemsr,
MEPCIEKTUBBI, SKOJIOTHYECKHE
ACIIEKTHI SIIEPHON IHEPTETUKHU

DneMEHTapHbIE YaCTULIBI.
OtkpeITHE 03UTpOHA. MeTOoaBI
HAOJII0JIEHUS ¥ pEeruCTpaliu
aJIeMEeHTapHbIX YyacTull. Kpyribrit
cron «DyH1aMeHTaIbHbIE
B3auMoJieicTBU. ENUHCTBO
(bu3nUecKoil KapTHHBI MUPa»

25.03.2027

06.04.2027

08.04.2027

https://m.edsoo.ru/F5C1P8E3F

https://m.edsoo.ru/L2G5VID9L

https://m.edsoo.ru/X6R3T3S3S

56

DTanbl pa3BUTHS aCTPOHOMUH.
[IpuknagHoe n
MHUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMud. Buj 3BE31HOTO
HeOa. Co3Be3us, sipKue 3BE3/IBL,

IIJIaHCTHI, UX BUIUMOC ABUKCHHUC.

Conneunas cucremMa

13.04.2027

https://m.edsoo.ru/O301U3H1P



https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S
https://m.edsoo.ru/O3O1U3H1P

57

Comnne. ConHeyHas akTUBHOCTb.
Uctounuk sHeprun ColHia u
3BE3

15.04.2027

https://m.edso0.ru/X7M8H1Q9Y

58

59

60

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI
TJIABHOM MOCE0BaTEIIbHOCTH.
BuyrtpenHnee crpoenue 3BE31.
CoBpeMeHHbIE TPEICTABICHUS O
MIPOUCXOKIEHUH U 3BOJIIOLIUU
CoJHIa ¥ 3B€37

Mnineunsiii [Iyte — Hama
I'anakTuka. I[lonoxenue u
neuxenne Connna B ["anakTuke.
I'anmaktuku. YEpHbIE OBIPHI B
Apax TajJaKkTUK

Bcenennas. Paz0Oeranue
ranakTtuk. Teopus bonsiioro
B3phIBa. PeNMKTOBOE M3ITyyeHue.
MertaranakTuka

20.04.2027

22.04.2027

27.04.2027

https://m.edsoo.ru/C2L2C9A0V

https://m.edsoo.ru/Y6X6U2P6A

https://m.edsoo.ru/L0I18V814U

61

Hepemennsie nmpoGiembl
aCTPOHOMUHU

29.04.2027

https://m.edsoo.ru/U4F8Q0E8SO

62

63

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

Ob6o6maromuit ypok. Posib
(U3HUKHN U aCTPOHOMHH B
3KOHOMUYECKOMH,
TEXHOJIOTHYSCKOM, COIMATbHON B
ATUYECKOH chepax NesaTeTbHOCTH
YyeJioBeKa

04.05.2027

06.05.2027

https://m.edso0.ru/Y6Y9D4G7X

https://m.edso0.ru/M5A4P6T1M



https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V
https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M

64

O6o06maromuit ypox. Pois u
MeCTO (PM3HKHU U ACTPOHOMHUH B
COBPEMEHHON Hay4HOU KapTUHE
Mupa

11.05.2027

https://m.edsoo0.ru/JIN2H3EQV

65

Ob6o6maromuit ypok. Poib
¢du3nveckoit Teopun B
(OpMHPOBaHUY NPEICTABICHUH O
(u3nUecKoil KapTHHE MUpa

13.05.2027

https://m.edsoo.ru/14W6MO0W4Z

66

Ob6o06maromuit ypok. Mecto
(u3rYeCcKOit KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEJCTaBICHUN O IPUPOJIC

18.05.2027

https://m.edsoo.ru/M508T0BOY

67

PesepBHbIil ypok. MarauTHOE
noJie. DJIeKTpOMarHuTHas

VHYKIUS

20.05.2027

https://m.eds00.ru/TOX1E6C7N

68

PesepsHslil ypok. OnTuka.
OcHOBBI cielaIbHOM Teopun
OTHOCHUTEIIBHOCTH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

25.05.2027

https://m.edsoo.ru/M4J2B7W8P



https://m.edsoo.ru/J1N2H3E0V
https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/T0X1E6C7N
https://m.edsoo.ru/M4J2B7W8P

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

111

JleMOHCTpUpOBaTh Ha NpPUMEpPax poJib M MecTo (HU3MKH B
(hopMUPOBAaHUHM COBPEMEHHOW HAydyHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

JrO/IEeH, IETOCTHOCTD U €IMHCTBO (PM3UUECKON KapTUHBI MUPA

11.2

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOIECTICH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJACIb aTOMa, HYKIIOHHAs

MOJCJIb aTOMHOTI'O sAJipa IIpu pCIICHUU (I)I/ISI/I‘ICCKI/IX 3aga4

11.3

Pacnio3naBate usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pu3MKH:
ANEKTPUYECKasi TMPOBOJUMOCTh, TEILIOBOE, CBETOBOC, XHMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMMOJICHCTBHE MarHHTOB,
JIEKTPOMArHUTHAsT WHAYKIUS, JeHCTBHME MAarHUTHOTO TOJsS Ha
MPOBOJIHUK C TOKOM U JBIDKYIIMWCS 3apsij, 3JIEKTPOMArHUTHbBIE
KojeOaHUs W BOJIHBI, TPSIMOJIMHEHHOE pacCIpOCTpaHEHHUE CBETa,
OTpaXCHHE,  TMpelioMiieHue, uHTepdepeHnus, audpakius U
MOJISIPU3ALIMsl CBETA, JMCIEPCUsT CBETa, (HOTORIEKTPUUYCCKHIA dPPEKT
(boTtoapdekr), cBeTOBOEC MaBleHHWE, BO3HUKHOBEHUE JIMHEHYATOIO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHAs

PAaAOaKTUBHOCTDH

11.4

OnuceiBaTh WM3YYCHHBIE CBOWCTBA  BEMmECTBA  (DIEKTPUYCCKHE,
MAaramMTHBIC, ONITHYCCKUEC, IJICKTPHUYCCKYIO IMPOBOAMMOCTL Pa3JIMYHBIX
Cpel) U DJJIEKTPOMAarHUTHbIE SBJIEHUS (TIPOIECCHI), HCIONb3Ys
¢bu3nueckue  BENUYHMHBL:  OJCKTPUUECKUH  3aps], CHiIa  TOKa,
ANIEKTPUYECKOE  HANpPsOKEHHWE,  DJIEKTPHUECKOE  CONPOTHUBIICHUE,
pazHocth moteHnmanon, JDJIC, pabora Toka, MHAYKIHS MarHHUTHOTO
mons, cuia Awmmepa, cuna JlopeHa, WHAYKTUBHOCTh KATYIIKH,
SHEPTHUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIeH, MepHoj] M 4YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
rapMOHHYECKUX DIIEKTPOMATrHUTHBIX Kose0aHui, doxycHoe
paccTosiHMe W OINTHUYEecKas CHUJIa JIMH3BI, MPU OMNUCAHUU TPABUILHO
TPaKTOBATh q)HBI/I‘IeCKI/IfI CMBICJI HCIIOJIB3YEMBIX BCJIIMYHMH, nux
0o003Ha4YeHMUs] U E€OUHMIBI; YyKa3blBaThb (OPMYJIbIL, CBSA3BIBAIOIINE

JTAHHYIO (PU3HUECKYIO BEIMUUHY C JPYTUMH BeTHMYNHAMHU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCJIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (bl/ISI/I‘IeCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCJIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

AnanmusupoBath (U3MYECKHE TMPOLECCHl W SIBICHHS, HCIOIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUS CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUS DJIGKTPUYECKOrO 3apsijia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 001ACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpa HWHAYKIHMKU MArHuTHOI'O II0JIA

IIPpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIBIL HopeHua

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (opmynaupoBaTh TmpobieMy (3amady) M TUIMOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'IS{TI) npsaMbIC W KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

HCIIOJIb30BaTh U3BCCTHHIC MCTO/IbI OIICHKHU HOFpeHIHOCTeﬁ H3MepeHHI>i

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHWH; TMpPU ITOM KOHCTPYHMPOBAaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IMOTYYEHHONM 3aBUCHUMOCTH (PU3UUECKHUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 pPe3ysibTaTaM

HUCCICIOBaHUA

CobmomaTeh mpaBuia 0Oe30MacHOro Tpyna MpH  [POBEIECHUU




UCCIIEIOBAaHUH B paMkKax y4eOHOTO OSKCIEpPUMEHTa, YydueOHO-
UCCIIEIOBATENbCKON M MPOEKTHOM JEATENBHOCTH C UCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEIb, BBIICIATH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUNBYIO LIEMOYKY PACCYKICHHUI C OMOpOil HAa M3Yy4YEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I'-ICCKI/IC SABJICHUA

Hcnonp3oBaTh mpu  pelieHUd yueOHBIX 3aJad  COBpPEMEHHbBIC
WH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWSI,
HMHTEpIpETAllMi M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(pOpMaLIUY, TOJYYEHHON U3 Pa3lWYHBIX HMCTOYHHKOB; KPUTHUECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUSI MAalIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh HpHUMEpHl BKJIala POCCUHCKUX U 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

11.18

11.19

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIAaHUpOBaTh ~ pa0OTy  Ipymmbl,  PALMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAAPTHBIX
CUTyallUsX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMOil MPoOIIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Kon Koanposepsiemoro
pasaena 3JIeMEeHTa
4

HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUSA

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKIWA

43.1

43.2

4.3.3

IlocTosanaple Maruutel. B3aumonelctsue

IIOCTOSAHHBIX MAarHuToOB

MaruauTtHoe mone. Bektop MarHuTHOM
uHaykuuu.  IlpuHnun — cynmepno3unun.
JIuanm MarnutHOM wuHAYyKuuu. Kapruna
JUHUMA  MArHUTHOM  MHAYKIUMUA  TOJA

ITIOCTOAHHBIX MaroHuToB

MarHuTHOEe TOJIe€ TPOBOJHHKA C TOKOM.
Kapruna nuHMIA TONS AJTMHHOTO MPSIMOTO
NPOBOJHUKA W 3aMKHYTOT'O KOJIBIIEBOTO
IPOBOJHMKA, KAaTyIIKM € TOKOM. OIBIT
Opcrena. BanmozaeiicTBue IpoBOJIHUKOB C

TOKOM

4.3.4

Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

4.3

4.3.5

4.3.6

Cuia JlopeHua, €€ MOAyJb U HAIpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUIBl B
OJTHOPOJHOM MarHUTHOM Tione. Pabota

cunbl JlopeHa

SIBnenue BHCKTpOMaFHHTHOﬁ HHAYKIIUU

4.3.7

IToTok BCKTOpa Mar"HuTHOM HHAYKIIUU

4.3.8

4.3.9

O/1C nHayKIMU. 3aKOH IEKTPOMarHuTHOM
naaykunu dapanes

BuxpeBoe »snextpuueckoe rmone. IJ[C
UHAYKIMM B HPOBOJHHUKE, JBIDKYILEMCS
MOCTYIATENIEHO B OJTHOPOTHOM MarHUTHOM

I0JIC

4.3.10

[IpaBuno Jlenna

4.3.11

NHAyKTUBHOCTH. SIBI€HHME CAMOMHIYKIIUH.

S/1C camouHIyKIIMU




9Hepr1/1;[ MAarHuTHOIO IIOJIsI KaTYIIKHW C

4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckue  yCTPOMCTBA:  IOCTOSHHBIC
MAarHuThbI, AIIEKTPOMATHUTBI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHUTEIH
AJIEMEHTapHBIX YaCTHLI, UHAYKIIMOHHAS 11€Yb
[IpakTrueckue paboTHI. N3yuenue
MarHUTHOTO TIOJIS KaTYIIKH C TOKOM.
4.3.15 UccnenoBanme gelcTBUS  IMOCTOSIHHOTO

Mar"HuTa Ha paMKy ¢ TokoM. HMccnenoBanue

SABJICHUA OJICKTpOMar HUTHOM HHAYKIIUU

5.1

KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

.11

Konebarenvbnas cucrema. CBoOOIHBIE
KojeOanus. I'apMoHHMYeCKHE KoyeOaHusI.
Ilepwon, wacrora, ammumtyna u (dasa

KOJIeOaHu

512

5.1.3

5.1.4

[IpyxuHHBIH MasTHUK. MaTemaTuyeckui

MasATHHK

VYpaBHEHHE TapMOHUYECKUX KOJICOaHUM.
Kunematnueckoe u JIMHAMUYECKOE

OMMCAaHME KOJIEOATEIBHOTO IBUKECHUS

[IpeBpamenue SHEPTUH pu
FapMOHUYECKUX KOJICOAHMSX. CBs3b
aAMIUTUTYIbI KoJIeOaHui HUCXOJIHOU
BEJIMYUHBI C aMIUTUTyJaMu KoJjieOaHuM eé

CKOPOCTH M YCKOPEHUs

5.15

Konebarenbubiit  koHTYp.  CBOOOIHBIE
INIEKTPOMArHUTHBIC KoJIEOaHNs B
UIeATbHOM  KojeOaTelnbHOM  KOHTYpE.
AHaJOTHS MEXIY MEXaHWYECKUMHU H
ANMEKTPOMATHUTHBIMH KOJIEOAHHSIMH.

®opmyna Tomcona




5.1.6

2.1.7

3aKOH COXpaHEHMsI SHEPruu B HAeaIbHOM

KoJe0aTeTbHOM KOHTYpE

Brinyx/1eHHbIE MEXaHUYECKHE KOJICOAHUS.
Pe3onanc. Pe3onanchas KpHBasl.
Brinyxaenusie 3JIEKTPOMAarHUTHbHIC

KoJIe0aHusl.

5.18

5.1.9

5.1.10

5.1.11

5.1.12

Ilepemennbii  TOK.  CuHyCOMAAIbHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUIMTYIHO€ U JICMCTBYIOIIEE 3HAUYCHHUE
CHJIBI TOKA U HaPSYKEHUS

Tpancpopmarop. IIponsBosacTso, nepegaua
U 1OoTpeOsIeHUe 3JIEKTPUYECKOH HSHEpPruu.
OKOJIOTUYECKUE PUCKU IPU MPOU3BOACTBE
JIEKTPUUIECKON SHEPIuu. Kynerypa
UCIIOJIb30BaHUs NIEKTPO3HEPIUH B

MOBCEIHEBHOMN KU3HU

Texuunueckue ycTpoicTBa: ceiicmorpad,
AIIEKTPUIECKHUH 3BOHOK, JMHUH
IeKTporepenay

ITpaktiueckue paboTel. MccnenoBanue
3aBHCUMOCTH MEpUOJia MaJbIX KojeOaHuH
I'py3a Ha HUTHU OT AJIMHBI HUTU WU MACCBI
rpy3a. MccienoBanue nepeMeHHOro Toka B
e U3 TOCIIEI0BATEIIFHO COEANHEHHBIX

KOHACHCATOPpA, KaTYIIKH U PE3UCTOpa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.21

5.2

5.2.2

5.2.3

MexaHnuueckue BOJIHBI, YCIIOBHUS
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHWss W JUIMHA  BOJIHBI.

HonepeqHLIe " IPOJOJIBHBIC BOJTHBI

Wntepdepenius U audpaxius

MEXaHHNYECKHUX BOJIH

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa Tona. Tem0p 3ByKa




5.3

5.24

5.25

ONEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUSA
W3IIy4eHUsT  DIIEKTPOMATHUTHBIX  BOJH.
B3anmnuast opuenTanus Bexktopos E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHWe, MpeIOMJICHUE, MOIIpH3aLus,
mudpakuus, wunrepdepenuus. CKopocTh

OJICKTPOMAardiuTHBIX BOJIH

5.2.6

Ikana AIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUIUMOBI PafnMOCBSI3M U TEJNEBUICHUS.
Paguonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

5.2.8

5.3.1

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBHI, YJIBTPa3ByKOBast
JUAarHOCTHKa B TEXHUKE W MEIHIHHE,
pamap,  paguONpPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neun
OIITUKA

[IpssmMonnHEHOE pacnpoOCTpaHEHUE CBETa

B OJJHOpOAHOI cpene. Jyd cBera

5.3.2

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cBera. [loctpoeHne M300pKEHUIT B TIOCKOM

3epKajie

5.3.3

[penomrenne cBeTa. 3aKkOHBI MPETOMIICHHS
CBeTa. AOCOTIOTHBIH IOKa3areib

IPEIOMIICHUS

5.34

535

[omaoe BHYTpPEHHEE OTpa’KEHUE.
[IpenenbHBIli yroa MOJHOIO BHYTPEHHETO

OTpaKEHUS

Mucnepcuss  cBera. CIOXHBIM  COCTaB

Oenoro cBera. L[Bet

5.3.6

Cobwuparoniie ¥ paccerBaOIINe JTUH3BI.




5.3.7

Tonkass nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKasT  CuJa  TOHKOW  JIMH3BI.
[TocTpoenue n300pakeHN B COOMPAIOIINX
u pacceuBaomux jauH3ax. Dopmyna
TOHKOM JIMH3BIL. YBEJIWYEHHUE, J1aBaeMOe

JIMH30H

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITHUKH

5.3.8

HNurepdepennius  cBera.  KorepeHTHbIC
HCTOYHUKHU. YcnoBus HaOII0ICHUS
MaKCHUMYyMOB u MUHUMYMOB B
WHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HBIX KOI'¢pCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuus  ceera.  JludpakuuoHHas
peméTka. YcinoBue HaOIIOEHUS TIABHBIX
MaKCUMYMOB npu naJIcHUM

MOHOXPOMATHUYCCKOI'O CBC€Ta Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

5.3.11

5.3.12

[Tonspusanusa ceera

TexHudeckue yCTpPOWCTBA: OYKH, JIyNa,
¢doroanmnapar, NPOEKLUUOHHBIA ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OITHKA, TU(ppaKkInOHHAS peeTKa,

TIOJISIPOU /T

[IpakTnueckue  paboOTHI. Nsmepenue
nokasarenis npenomienus. MccinenoBanue
CBOMCTB  W300pakeHM B  JIMH3aX.

Ha6JHOI[eHI/Ie AUCIICPCUHN CBETA

BJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/ILU:I MMPUMCHUMOCTU KJIaCCHUYECKOM

MEXaHHUKH. [Toctymater TEOpUHU
6.1 OTHOCHUTEIBbHOCTH: MHBApUAHTHOCTh

MOJIYJISI CKOPOCTH CBe€Ta B BaKyyMe,

MIPUHIIAIT OTHOCUTENIBHOCTH DWHIIITEIHA
6.2 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.




7.1

7.2

3aMeqyieHHMEe BPEMEHH M COKpalIleHHe
JUTHHBI

6.3 DHeprus ¥ UMIYJIbC CBOOOHON YaCTHUIIBI
CBsi3b Macchl C JHEpPTHEH W UMITYJIbCOM

6.4 CBOOOMHOM YacTUIBl. OHEPrus IOKOS
CBOOOTHON YaCTHIIbI

KBAHTOBAS ®U3MKA
SJIEMEHTbI KBAHTOBOU OIITHUKU
®otonbl. Popmyna [lnanka cBsi3u >HEPTUN
7.11 ¢doroHa ¢ ero YactoTod. OHeprus u

UMITYJIbC (POTOHA

OtkpsiTue U uccnenaoBanue porosrddexra.

7.1.2 Omeitet - A CroneroBa.  3aKkoHBI
dhoToarddekra
YpaBHeHUE OHHIITENHA s
7.1.3 dotorddekra. «KpacnHas TpaHUIA»
dhoToaddekra
714 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOE IEUCTBUE CBETA

Texnuueckue ycTpoiicTBa: (POTOIIEMEHT,
7.16 dorogaTyuk, COJIHEYHas Oatapes,

CBETOINO/I
CTPOEHUE ATOMA

Monens aroma Tomcona. OmBITE
7.2.1 Pesepdopna o uccnenoBaHUIO CTPOCHHS
atoma. [limanerapHas Mozenb aroma
[Toctynatet bopa. H3znyuenue u
noryiomeHue (GOTOHOB TpU  Iepexoje
7.2.2 aToOMa C OJHOIO YpOBHS SHEpPruu Ha
npyroi. Buasl ciektpoB. CiekTp ypoBHEM
SHEPIHH aTOMa BOJAOpPOAA
BommoBele cBoiicTBa yactuil. BoJyHBI 1€
7.2.3 Bpoiins. KopnyckynsipHo-BOIHOBOM

nyanu3M. Jludpakuus SI€KTpOHOB Ha




KpHUCTaIax

724

7.2.5

7.2.6

CHoHTaHHOE W BBIHYXJAEHHOE H3JIy4EHUE.
YCTpORCTBO ¥ IPUHIIUT PAOOTEHI Jiazepa
TexHuueckue YCTpPOMCTBA: CHEKTPAIbHBIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMITBIOTEP

[Ipaktuyeckne  pabotel.  Habmiogenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE PO

7.3.1

Metoapl HaOMIONEHUSI M PETUCTPAIUU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTkpbITHE  PAJIUOAKTUBHOCTH.  OIIBITHI
Pesepdopna mo ompeneneHH0  cOCTaBa
pamuoakTHBHOTO  m3nydeHus. CBolicTBa
anb(da-, OeTa-, raMMa-u3ITydeHus. BrusHue

PaAOAKTUBHOCTHU Ha JKUBBLIC OPIraHU3Mbl

7.3.3

7.3.4

OTkpbITHE  TPOTOHA U HEUTpPOHA.
Hyxnonnass mogens siapa ['eitzenOepra —
WBanenko. 3apsan simpa. MaccoBoe 4HCIO

sapa. M3oTonsl

Anbda-pacna. DIEeKTPOHHBII u
MO3UTPOHHBIN Oera-pacma. I"amma-
H3JTy4YCHHUE. 3akoH pPaauoaKTUBHOTO

pacmana

7.3.5

9HeprI/I${ CBA3U HYKJIOHOB B AApeC.

SAnepusie cunbl. Jlepekt Macchl siapa

7.3.6

7.3.7

Snepuble peakuuu. JleleHHE U CUHTE3
Anep

SnepHsiii peaKTop. TepmosinepHbIit
cuHte3. [IpoGneMbl M TEpCHEKTHBHI
ANEPHOM  DHEPreTHKU. OKOJOTMYECKHE

ACIICKTHI ;mepHoﬁ SHEPIrCTUKHA

7.3.8

QHCMCHTapHBIe YaCTHUIIEBI. OTKpBITI/Ie

II03UTPOHA. DyHIaMEHTAIIbHBIE




B3aUMOJICUCTBUA

TexHuueckue  yCTpOMCTBA:  JIO3UMETP,
7.3.9 kamepa BunbcoHa, sAnepHbIi peaxTop,

aroMHas ObomOa

[Ipaktrueckue pabotel. HccnenoBanue

7.3.10 TPEKOB YaCTHUI] (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

81 Bun 3B&nnoro Heba. Cospe3musi, sipKue

3BéSIIBI, IIJIaHCTHI, UX BUAUMOC IBUXKCHUC

ConHeu”ass cucreMa. llmaHeTel 3eMHOU

TPYIIIIBI. IImaneThI-TUTa’ThI u ux

8.2
CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Mansie

testa COTHEYHOH CUCTEMBI

Comame, ¢ortochepa u  armocdepa.
8.3
CoutHevHast aKTUBHOCTb

8.4 Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE31bI, HMX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTb, PaaHyC, TEMIIepaTypa,
ux B3aUMOCBSI3b. Juarpamma
8.5 «CTIEKTPAIBHBIA  KJIacC — CBETHMOCTBY.
3BE3apI  TVIABHOM  MOCIENOBATEIHHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY JUIS

3BE€3]] ITIaBHOM MOCIEA0BATEILHOCTH

Buyrpennee CTpOCHHE 3BE3.
CoBpemeHHbIe MPEACTABICHUS o

8.6
MPOUCXOXKIeHNH U 3Bomonuu ConHia u 3BE31.

JTanel )KU3HH 3BE3]

Mineynsii  Ilyre — Hama I'anakrtuka.
CnupanbHas CTPYKTypa lNamakTukn,
pacupeneneHue 3BE31, ra3a M IBUIM.
8.1 Tlonoxxeane wu naBwxkenue CoiHIIa B
lanaktuxe. Ilnockas u  cdepuueckas

HOJICUCTEMBI I allTaKTUKHU




8.8

8.9

8.10

Tunel ramaxtuk. Paguoranmaktuku H

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

Bcenennas.  Pacuupenune  BceeneHHOM.
3akoH XaOOsa. Pa30eranme TajaKkTHK.
Bozpact u paguyc BceneHHol, Teopus
bonbmioro B3peiBa. Mojenb «ropsiuei

Bcenennoi». PenukroBoe usinyuenue

MacmTabHast ~ cTpykTypa  BceneHHoi.
Meraranaktuka. Hepeménubsie mpoOiembl

aACTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO

«IIpocemenue»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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