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HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAaHMI K pe3ylbTaram
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, npeactraBieHHbix B OI'OC
COO, a Ttaxxe ¢ yuérom eaepaqbHOl paboyeil mporpaMMbl BOCHUTaHUS U
KOHIENIIMU TpernojaBanus y4ueOHoro mpenmera «Dusnka» B 00pa3oBaTeNbHBIX
OpraHu3anusax Poccuiickon denepannu, peANU3YIOLINUX OCHOBHBIE
o0Opa3oBaTebHbIE POrPaMMBI.

CopepxaHue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (HOPMHUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcs 10—11 kinaccoB npu o0yueHuu
ux Qu3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOI'O MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusM OGI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEAMETHBIM PE3yJIbTaTaM OO0yUEHHs], a TAKKe
YUUTBIBAET HEOOXOAMMOCTh pEATU3AMUU MEXKIPEIMETHBIX CBSI3eM (U3HKU C
€CTECTBEHHO-HAYYHBIMH y4E€OHBIMH IIpeIMeTaMU. B Hell onpenenstoTcss OCHOBHBIE
e U3ydeHus (PU3UKU Ha YPOBHE CPEIHEro o0uiero oopa3oBaHus, IIaHUPYyEMbIE
pe3ynbTaThl  OCBOEHHUSI Kypca  (PU3MKH: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no pu3uKe BKIIOYAET:

e IUTJAHUPYEMBIE PE3YJIbTATHl OCBOCHUS Kypca (pu3nku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJbTATHI IO FoJIaM 00yUYEHUS;

e cojepkaHue yuebHoro npeamera «Pu3nka» Mo rogam o0ydeHusl.

®u3rka Kak Hayka O HauOosee OOUIMX 3aKOHAaX MPUPOAbI, BHICTYNAas B
KayecTBe y4eOHOro ImpeIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpykaroiieMm mupe. llIkonpHBIN Kype PU3NKH — CUCTEMOOOPa3yIOINA
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (U3NUYECKHE 3aKOHBI
JeXaT B OCHOBE INIPOILIECCOB M SIBJICHUM, H3ydyaeMbIX XHUMHUEWU, OHOJIOrueH,
busznueckor reorpaduerd u acTpoHomueil. Mcmonp3oBaHWE UM AKTHMBHOE
npuMeHeHue (U3MYECKUMX 3HAHUW  ONpelessieT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTHI B chepe SIHEPTeTUKHU, TPAHCIIOPTA, OCBOEHHUSI KOCMOCA,
IOJIYYEHHsT HOBBIX MATEPHAJIOB C 3aJaHHBIMU CBOMCTBAaMHM W Apyrux. Mzydenuwe
(Gu3MKU BHOCUT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KAPTHUHBI
Mupa oOydarommxcs, B (OpMUPOBAHME YMEHHM NPUMEHSITh HAYYHBIH METOJ
NO3HAHUS [TPH BBINOJIHEHUN UMY YU4E€OHBIX UCCIIEIOBAHHA.

B ocHOBY Kypca pu3uKu 1J1sl ypOBHS CPEIHEr0 001Iero 00pa30BaHMs MOJIOKEH
psAl uael, KOTOpbIe MOKHO PacCMaTpUBaTh KaK MPUHLHUIBI €r0 MOCTPOCHHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTUYECKU
3aBEepIIEHHBIM, OH COAEPKUT MaTepHal U3 BCEX pa3lienoB (PM3MKH, BKIIOYAET Kak
BONPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.



Hoes cenepanusayuu. B coOTBETCTBUM € HeW Marepuan Kypca (U3UKA
o0beAMHEH BOKPYr (u3MYecKuX Teopui. Bemaymum B Kypce sBiseTcs
(opMupoBaHUE NPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTE€pPHH, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanusi mOpeanojaraeT HUCIOIb30BaHUE
T'YMaHUTapHOTO MOTEHIMala (U3MUECKON HAyKH, OCMBICIIEHHUE CBSI3M Pa3BUTHUSA
(Gu3uKU ¢ pa3BUTHEM OOLIECTBA, a TAK)XKE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMHU
Y SKOJIOTHYECKUMU POOIeMaMH.

Hoes npuxnaonoti nanpasnennocmu. Kypce duzuku mpeamnoiaraeT 3HakoMCTBO
C IIUPOKUM KPYrOM TEXHHYECKUX U TEXHOJOTMYECKUX MPUIIOKEHUN H3y4EHHBIX
TEOPUU U 3aKOHOB.

Hoes osxonocuzayuu peamm3yercs TOCPEACTBOM BBEACHUS DJIEMEHTOB
COJlepKaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOjJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHHKH M TEXHOJOTHH, a Takke 0O0CYXICHHs
npo0JIeM pallOHAIBEHOTO MPUPOOIIOIBF30BAHUS U IKOJIIOTUYECKOM 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue Teopuu (GopMHpOBAHUE MPEIACTABICHUN O
CTPYKTYype MOCTPOEHUs] (PU3NYECKON TeOpuH, poiu (GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O PUPOJIE, TPAHHUIIAX TPUMEHUMOCTH
TEOPUH, JIJIs1 ONUCAHMsI €CTECTBEHHO-HAYYHBIX SBICHUHN U MPOIIECCOB).

CHUCTeMHO-AESITENIbHOCTHBIN MOAX0M B Kypce (DM3HKU Pealu3yeTcs Mpexse
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON AESTeTbHOCTH O00YYaroIIUXCs.
J11s1 6a30BOr0 ypOBHS Kypca (PU3HKU — 3TO UCIIOJIH30BAHUE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX KCTIEPUMEHTOB U JTA0OpaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no ¢uzuke 0O0bEIUHEHBI B OOIIMNA CHUCOK YYEHHYECKUX MPAKTHUECKUX padoT.
Brinenenne B yKka3aHHOM mepedHe J1a0OpaTOPHBIX padoOT, MPOBOAUMBIX MJIs
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHHUKAMHU 00pa30BaTEILHOrO IMpoliecca
UCXOJsl U3 OCOOCHHOCTEW IJIAHMPOBAHUS W OCHalleHus kaOuHera ¢usuku. [lpu
3TOM oOecreunBaeTcsi OBJaJCHUE OOYyYaloIMMHUCS YMEHHUSMH TPOBOJUTH
KOCBEHHBIE HM3MEpPEHUs, HUCCIENOBAHUS 3aBUCUMOCTEH (PU3MYECKHX BEIUYMH U
MIOCTAHOBKY OIBITOB TIO MTPOBEPKE MPEITOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHKE yAENSeTCs pelIEHUI0 PaCUETHBIX U KaUeCTBEHHBIX 3a/1ay.
[Ipu sTOM A1 pacyETHBIX 3a/1ay MPUOPUTETOM SIBJISIOTCS 3a]1a4M C SIBHO 3aJaHHOU
¢u3nyeckoil MOMAENbI0, TO3BOJSIONIME TMPUMEHATh U3YUYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaKk M WHTETPHUPYs 3HAHUS W3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3aja4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE MpPOTEKaHUsl (U3NYECKUX SIBJICHUM W NPOLIECCOB B OKpYKarouiei
KU3HU, TpeOyronue BbIOOpa (M3UYECKOWM MOAENU IS CUTYalld MPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.



B cootBercTBuu ¢ TpedoBanusmu @I'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecrieyeHuto0 y4yeOHoro mpoiiecca 0a3oBbI YpOBEHb Kypca (U3MKH Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOKEH M3y4aThCS B YCIOBUSIX MPEAMETHOTO
kaOuHeTa (U3MKM WIM B YCIOBHUSAX HHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-Hay4yHOro nukia. B xabunere GU3MKHU JODKHO OBITH HEOOXOIUMOE
nabopaTopHOe OOOpYJOBaHHE JUIsl BBINOJIHEHUS YKa3aHHBIX B MPOrpaMMe IO
(pu3nKe yUeHUYECKUX MPaKTUUYECKUX PadOT U JEMOHCTPAaLlMOHHOE 000pYI0BaHUE.

JleMoHCTpallMoHHOe 00o0pyaoBaHue (HOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEpEeUYNCIECHHBIX B IporpaMme Mo (U3MKE KIOYEBBIX JIEMOHCTpAaLUN JJIs
UCCIIEIOBAHNS  W3Y4YaeMbIX SIBJIEHUHM M  NPOLECCOB, HSMIUPUYECKUX U
(yHIaMEHTaNIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe 00OpynOBaHME JII YYEHUYECKHX MPAKTHUYECKUX padboT
dbopmMupyercst B BUAe TEMaTHYECKUX KOMILIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TeMaTH4ecKne KOMILIEKTHI
71a00paTOpHOTO O0OpPYJIOBAaHMS JIOJDKHBI OBITh IMOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE LIU(PPOBBIX J1aOOpaTOpHil.

OCHOBHBIMM LIEJIAIMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJIEHHUS OOYy4YalOIIUXCA K HAydHOMY
U3YYEHHUIO TPHUPOJIbI, PA3BUTHE HMX MHTEJUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUSA U (popMUpOBaHUE
MCCJIEI0BATEIbCKOI0 OTHOLLICHUS K OKPYKAIOLIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepUH U (PyH/ITAMEHTAIbHBIX 3aKOHOB (DM3UKU;

e (QopmupoBaHue yMeHUH OOBSACHATH SABJICHHS C HUCIOJb30BAHUEM
(bu3MUecKuX 3HAaHUN U HAYYHBIX JOKA3aTelbCTB;

e (opmupoBaHue npeAcTaBICHUN O PO (PUIMKHU [JIs Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX Lenell 00ecleurnBaeTcsl pelieHueM CIEeNyIoIUX 3a/1ad B

npolecce u3y4eHust Kypca (U3UKU Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:

e MpuoOpeTeHne CUCTEMbI 3HAaHUI 00 00IINX (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAas MEXaHHKY, MOJEKYJSIPHYIO (U3HKY,
AIEKTPOAUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPHU3UKU;

e (opmMupoBaHue yMEHUW TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
OObsICHEHHsST (U3UYECKUX SIBJICHUH B TPUPOAE U IS TNPUHATHUS
MMPAKTUYECKUX PEUICHHUM B MIOBCEIHEBHOM KU3HU,



e OCBOCHHE CIIOCOOOB peIIEHUs PAa3IUYHBIX 3a7a4 C SIBHO 3aJlaHHOU
busznueckoil MOMENblo, 3aJad, MOAPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE
co3anue PU3NIECKOr MOIEINH, aJIeKBATHON YCIIOBUSAM 3a/a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BJIMSHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJIAJICHHUE METOJIaMH CAaMOCTOSITEIbHOTO TUIAHUPOBAHUSA U TMPOBEJICHUS
(bU3UYECKUX SKCIEPUMEHTOB, aHallu3a W MHTEpHpeTanuu uHpopMaimy,
OTpeJIeTICHUs] IOCTOBEPHOCTHU MOJTYYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBHM ISl PA3BUTUS YMEHUU IMPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha wusyuenne ¢usuku (6a30BbIil ypOBEHb) HAa YpPOBHE CpEIHEro oOIIEro

oOpasoBanus otBoauTcs B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYUEHUA

Pa3znea 1. DinexkrpoannamMmuka

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE MarHUTHL. B3anmoaencTBre NOCTOSHHBIX MArHUTOB. MarHutHoe
noJie. Bekrop MarunuTHONM MHAYKIMA. [I[puHIMI Cynepno3uiny MarHUTHBIX MOJEH.
JIuann MarHuTHOW WHAYKUMM. KapTuHa JNMHUNA MarHUTHOM WHAYKLIHMM I1OJIS
MOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1I07€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUN WHIYKIUH
MAarHUTHOTO TOJISI JJIMHHOTO MPSAMOTr0 MPOBOJHUKA M 3aMKHYTOT'O KOJBLEBOTO
MIPOBOJHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoieiicTBue npoOBOIHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HaIllpaBJICHHUE.

Cuna Jlopenua, €€ MOIyJIb M HaNIpaBJICHUE. [[BHMKEHNE 3apsKEHHOW YaCTHULIBI
B OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuibl Jlopenia.

SIBiieHMEe DJIEKTPOMAarHUTHOM MHAYKIUU. IlOTOK BekTOpa MarHUTHOU
UHIAYKUUKW. OJEKTPOABIKYIIAS CWIA WHAYKIUUA. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Gapanes.

BuxpeBoe anexkTpuueckoe IMose. IDIEKTPOABMXKYIIAS CHJIA HHAYKIHUU B
IIPOBOJHUKE, IBUKYIIEMCS IOCTYIIATEIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NuaykTuBHOCTB.  SIBIIEHME CAMOMHIAYKIMHU. OJIEKTPOABIKYILAS  CHIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNeKTpOMarHUuTHOE TOJIE.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHBIE
MAarHuThl, JJEKTPOMArHUThI, JJEKTPOABUraTENb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTHIL], UHAYKIIMOHHAS TI€Yb.

Jemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIMHA MAarHUTHOTO TTOJIS.

B3anmonencTBue JByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JericrBue cuibl JIOpeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBiIeHUE BIEKTPOMArHUTHOW UHIAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABWKYIIEH CHUJIBI MHIYKIMUA OT CKOPOCTH M3MEHEHUSA
MAarHMuTHOT'O IOTOKA.

SIBiIeHME CAMOMHIYKIIUU.



Vuenuueckuii sxkcnepumenm, 1abopamopHvle pabomwl

N3ydyeHrne MarHuTHOr O 10 KaTyIIKH ¢ TOKOM.

HccenenoBanne nercTBUsA OCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.
HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW NHAYKIUH.

Pazgen 2. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUMHbIE KO1EOAHUSA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
INapmonmnyeckue konebanus. [lepuon, wactora, amruutyaa u (aza KojleOaHUH.
[IpyXxuHHBIN MasTHUK. MareMaTH4ecKnii MasTHUK. Y PaBHEHHE T'apMOHMYECKHX
kosnebanuit. [IpeBpaiiieHre sHEpruy NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KoJeOaHUsS B
UACATBHOM KOJEOATelbHOM KOHTYpe. AHAJIOTUS MEXIAYy MEXaHWYECKUMH U
ANEKTPOMarHuTHeIMU KojeOanusimu. ®dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATbHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaroumx KoyieOaHusAX. BbIHYKIEHHbIE MEXaHUYECKUE
kosneOanus. PezoHaHc. BeIHYX€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUs.

Ilepemennblii TOK. CHHYCOMAAQJIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JIEUCTBYIOIEE 3HAYEHUE CHJIbI TOKa U
HAIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE DIEKTPUIECKOM
SHEPruu. DKOJOTMYECKUE PUCKH MpPH MPOU3BOACTBE AnekTposHepruu. KymbTypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MOBCETHEBHON KU3HU.

TexHuueckne yCTpOMCTBA MW NPAKTUYECKOE IPUMEHEHHE: BJICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KojieOaTeNbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTH4YECKUN MasiTHUK ).

HaGmronenue 3aTyxaromux KoxeOaHui.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HaGnronenue pesonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMsl (3aBUCUMOCTU CHIIBI TOKA M HAIPSDKEHUS] OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJIEOAHMA.

Pe3onanc mnpu mociienoBaTeNbHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
WHYKTUBHOCTH M KOHJEHCATOPA.

Mognenb TMHUM 3JIEKTponepeIayn.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

HccnenoBanre 3aBUCMMOCTH TIEpHOJa MAJIbIX KOJIeOaHUW Ipy3a HA HUTHU OT
JUTMHBI HUTH U MAacChl Tpy3a.



WccnenoBanue nepeMeHHOro TOKa B LIETIH U3 MOCJIEI0BATENIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexannueckue BOJHBI, yCIOBUsS pacnpoctpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JJuHa BoiHbL [lonmepeuHble W MPOJOJIBHBIE BOJHBI.
WNutepdepenius u audpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TeMOp 3ByKa.

DNeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3TYyYEHHUS 3JIEKTPOMArHUTHBIX BOJH.
B3anmnas opuenrtanusa BektopoB E, B, V B anektpomarautHoi BosnHe. CBolicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHUE, MOIsSpHU3aIs, TUPpaKius,
uaTepdepenus. CKOpocTh AJIEKTPOMArHUTHBIX BOJTH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTBI paguOCBSI3U U TeNEeBUACHUS. Pannonokanus.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBAs JUArHOCTHMKAa B TEXHHKE W MEIUIIMHE, paaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCTpaHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

HaGmronenue orpakeHus: ¥ MPeTOMIICHUS MEXaHUYECKHUX BOJIH.

Habntonenue nnarepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aAMIUIUTYAOU H
4acCTOTOM KOJIEOAHUI.

HccnenoBanre CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, MPEITOMIICHUE,
nojspuzanus, 1udpakius, nHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. I[IpsmMonnHeHOE pacnpoOCTpaHEHHE CBETa B
onHOpoaHOM cpene. JIyd cBera. ToUEUHBIN HCTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTelb
npenomiieHus. llomHoe BHyTpeHHee orTpaxeHue. IlpenenbHbIl yrona MOJHOTO
BHYTPEHHETO OTPAYXKEHHUSI.

Hucnepcust ceeta. CloxHbIN cocTaB Oenoro ceera. L[Ber.



Cobuparoiiue u paccerBarouue JuH3bl. ToHKas JinH3a. DOKYCHOE pacCTOsTHUE
U ONTHUYECKasl CUJIa TOHKOM JHH3BL. [locTpoeHre n3o0pakeHuii B coOMparomux u
pacceuBaromnx JinH3ax. GopMysna TOHKOMN JIMH3BL. Y BEJIMUECHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBast ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOEHHWS MAaKCUMyMOB M MHHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOTePEHTHBIX UCTOYHUKOB.

HNudpaknus cBera. JudpakiuuoHHas pemérka. YCJIOBHE HaOIIOICHUS
IJIaBHBIX ~MAaKCMMYMOB TIpM MNAJ€HHUM MOHOXPOMAaTHMYECKOrO CBETa Ha
TUuGPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroanmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEUIETKA, TTOJISAPOUI.

Jlemoncmpayuu

[IpsAMonuHENHOE pPacCHpPOCTPAHEHUE, OTPAKEHUE U IPEIOMIIEHUE CBETA.
OnTuyeckue mprudopBkl.

[TonHOE BHYyTpEeHHEE OoTpaxkeHue. Mojiesib CBETOBOA.

HccnenoBanre cBOMCTB N300paXKeHUM B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHnn crera.

HaGmronenune nudpakimu ceera.

Habmronenue nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HaGnronenue monsipuzanuu cBera.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepeHune nokazaresns npeaoMIeHNs CTEKa.

UccnenoBanrie cBOMCTB N300paxKeHU B JIMH3AX.

Habnronenne nucriepcuu cBeTa.

Pasznen 3. OcHOBBI cCIeNUAIBHON TEOPUH OTHOCUTEJIbHOCTH

['pasuIBl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [[ocTynaTe! cienuanbHON
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTb MOIYJSI CKOPOCTH CBETa B BaKyyMe,
IPUHLMI OTHOCUTEIBHOCTH DWHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpPAIICHUE
JUTUHBI.

DHeprusi 1 UMIYJIbC PEITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C 3HEPruel U UMITYJIbCOM PEISTUBUCTCKONW YaCTHULBI. DHEPTHUs
TIOKOSI.



Paznen 4. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun GOTOHA C €r0 YaCTOTOM. JHEPrus
U UMIyJbC (OTOHA.

OTtkprrTue u uccnenoBanre Gorodddexra. OmbiTet A. I'. CtoneroBa. 3aKOHBI
dotoaddexra. YpaBHenue OuHmTeHa ;s Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceeta. OnpiThl I1. H. JIeGenena.

XUMHYECKOE ICUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M TNPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTogaTumk, comHeyHas 6arapesi, CBETOAHO/I.

Jlemoncmpayuu

®oto3(PheKT HAa yCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

Uccnenoranue 3akoHOB BHEMHETO (GoTod¢DeKTa.

Cseroauoy.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHIIL.
[Lmanerapnas mogmens aroma. lIlocrynater bopa. M3nyduenue u moriomieHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyron. Bumsl
criekTpoB. CIIEKTp YpOBHEU SHEPTUU aTOMa BOJOPO/IA.

BonnoBsie cBoiicTBa yactull. Bonusl e bpoitis. KopryckyinsipHO-BOJIHOBOM
JyaJIU3M.

CHoOHTaHHOE U BBIHYKJICHHOE U31y4YCHHE.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE NPUMEHEHHUE: CIEKTPajbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopaa.

OnpeneneHue JUIMHBI BOJIHBI J1a3epa.

HaGntonenue nuHelyaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Habmronenue tuHeyaToro crnekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJOXKHOCTh CTpPOCHHS sAnpa. OTKpbITHE
panuoakTuBHOCTU. OnbITH Pezepdopa no onpeaeeHnto cocraBa paJu0akTUBHOTO

m3nydyeHusi.  CpoiictBa  anbda-, Oera-, ramMMma-uzinydeHus.  BrusHue
PaIMOaKTUBHOCTHU HA KUBbIE OPTAHU3MBI.



OTtkpeiTHE TIpoTOHa W HeWTpoHa. Hyknmonnas monens siapa ['elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnan. DIEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBs3M HYKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

S nepHble peakuuu. JlesieHue u CUHTE3 SAED.

SAnepubiit peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M TEPCHEKTHUBBI
SAIEPHON DHEPTETUKH. DKOJIOTHUECKNE ACTIEKTHI IAEPHON YHEPTETUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

Meto/bl HaOJIIOIEHUS U PErHCTPAIUK 3JIEMEHTAPHBIX YACTHILL.

dyHIaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO u3nueckoi KapTUHBI MUPA.

TexHuueckue yCcTponCcTBa U IMPAKTUYECKOE NPUMEHEHUE: TO3UMETP, KaMepa
Bunbcona, siiepHbIil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CU€T4MK MOHU3UPYIOIINX YaCTHLI.

Vuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTOorpadusim).

Paspeu S. DiieMeHTBI ACTPOHOMUM U aCTPOGU3UKH

Otanbl pa3BUTHs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMH.

Buna 3Bénnoro nHeba. Co3Be3ausi, sipKkue 3BE3MBI, IUIAHETHI, UX BHUJIUMOE
JBU)KEHUE.

Conneunas cucrema.

Connue. ConHeunasi akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3M.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JluarpamMma «CHEKTPAIbHBIA KJacCc —
CBETHUMOCTb». 3BE3[Ibl TJIABHOM MOCIEHOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3] TJIABHOM MOCJIENOBATEIbHOCTU. BHyTpeHHee cTpoeHue
3B&3/1. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXO0XKACHUU U ABodonMU CollHIa U
3BE31. DTaIbl >KM3HH 3BE3I.

Mueunbiii I[lyte — Hama I'amaktuka. Ilonmoxkenue u aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHBIE ABIPHI B sapax
raJaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06:a. Paz0eranue rajiakTuk.
Teopust bonbioro B3peiBa. PenmukToBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoi. MetaranakTuka.

Hepemiénnnlie nmpobsieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus



Halntonenuss HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMITbIOTEPHBIX
NPWIOKEHUH I ONpelelIeHUs] OJIOKEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usl CEeBEPHOIO MONYIIAPUs U IPKUE 3BE3/BI.

Habntonenus B Teneckon Jlynsl, mianer, Mueunoro [lyru.

O06o0maroniee NOBTOPEHUE

Ponsr Qusuku W acTpoHOMHHM B DIKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMATbHON M ATUUECKOH cepax AesITeNbHOCTH YeTI0BeKa, POJIb U MECTO (PU3UKU U
ACTPOHOMUU B COBPEMEHHOW HayYHOH KapTUHE MUPA, posib (PU3UUECKON TEOpUH B
(dbopMUpOBaHUU MPEACTaBICHUHN 0 (PU3UUECKON KapTUHE MUpPa, MECTO (PU3UUECKOU
KapTUHBl MHUpa B O0IIEeM psAy COBPEMEHHBIX  €CTECTBEHHO-HAayUHBIX
MPEJICTABJIEHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COJEPIKATEIbHBIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MaTEMAaTHKH,
Ouooruu, XUMuH, reorpadui U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAy4dHbIM (akT, runores3a, (u3nyueckass BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHNE, SIKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: peEUIEHWE CUCTEMBl YPaBHEHUH, TPUIOHOMETPHUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPhl U MX IMPOECKLIHUH HA OCH KOOPAMHAT, CJIOXKEHHUE BEKTOPOB,
OPOU3BOAHBIE AJIEMEHTApPHBIX (YHKIMM, NpPU3HAKK NOA00US TPEYroIbHHUKOB,
orpeJieNieHne MWIonaau Iockux Guryp u oobEmMa Ted.

buonocusa: »nekTpuueckue SBICHUS B SKUBOW MPUPOAE, KoJieOaTeabHbIE
JNBWKECHHS B )KMBOM NPUPOJIE, ONTUYECKUE SIBICHUS B )KUBOM MPUPOAE, ACHCTBUE
paaualyy Ha )KUBBIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUSI KPUCTAIITMYECKON PEIIETKHU, CIIEKTPAIbHBINA aHAIH3.

l'eocpaghus:  MarHuTHBIE TONIOCA 3€MJIM, 3aJIeKW MArHUTHBIX DY,
doTochEMKa 3eMHOI TOBEPXHOCTH, MPEACKA3aHNE 3EMIICTPSICCHHIA.

Texnonoeua: JHWHUM DIIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I[€4Yb, pPAAap, PAAHONPUEMHHK, TEIEBU3OP,
anTeHHa, TeiedoH, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,
CoJIHeUHas OaTapes..



INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHUSA MPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIbTATHl OCBOCHUS yueOHOro npeamera «Ou3nKa» JOJKHBI
OoTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaromiuxcsi pPYyKOBOJCTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH MO3UIIMECH JHUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
OMbITa U OMbITA JAEATEIbHOCTUA B MPOLIECCE peau3allii OCHOBHBIX HaIpaBIICHUU
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAWIMOHHBIX  OOIEYEIOBEUYECKHX TYMAHUCTUYECKUX |
JEMOKPATUUECKUX IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO HEATEIBbHOCTh B MHTEPECAX TPa)XJaHCKOIrO
00IIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHU3aIuy;

YMEHHE B3aUMOJIECTBOBATH C COLIMAIIbHBIMU MHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKOM AESATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKOM IPakIaHCKON MAEHTUYHOCTHU, IATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM
POCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHNS :

c(hOopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHMUS;

CIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIIeHUs,
OpUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBbI U LIEHHOCTH, B TOM YHUCIE B
JESITENbHOCTU YUYEHOT 0;

OCO3HAHHE JJUIHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 5¢TeTHYeCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HaAYYHOIO TBOPUYECTBA,
npuCyIIero (GU3NIecKoil HayKe;

5) Tpy10BOT0 BOCIIUTAHHUSI:

UHTEpEC K pas3IinyHbIM cepaM MNpOoPECCHOHAIBHON AESTEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynmymei mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOpPa30BaHUIO B 00JIaCTH
(bu3MKY Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JI0rH4ecKOro BOCITHTAHUSI:



c(hOpMUPOBAHHOCTh JKOJIOTMUYECKOW KYJIBTYpPbl, OCO3HaHUE TIJI00aJIBLHOTO
XapakTepa dKOJIOTHUECKUX Mpo0IeM;

IJIAHUPOBAHUE U OCYILECTBJIEHUE JECUCTBUN B OKPYKAIOIIEH Cpe/le HA OCHOBE
3HaHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacliMpeHue OmbITa JEATEIIbHOCTA SKOJIOTMYECKOM HAIMpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (QU3HUKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHA (PU3MUECKON HAYKH,

OCO3HAHME LIEHHOCTM HAy4YyHOW JEATEIIbHOCTH, T'OTOBHOCTH B IIPOLIECCE
U3Y4YCeHHS (PU3UKHU OCYIIECTBIIATH MPOCKTHYIO U UCCIIENOBATENBCKYIO NEATEITbHOCTD
VH]JIUBU1YaJbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
ba3oBble j1ornueckue 1efcTBU:
CaMOCTOSITEIbHO  (OpMynMpoOBaTh U aKTyaJIM3UPOBATh  MIPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEENATh [N JCSITEIBHOCTH, 3a/laBaTh MapaMeTpbl M KPHUTEPUU UX
JOCTHKEHUS;
BBISIBJISITh ~ 3aKOHOMEPHOCTM U MPOTHUBOPEYHS] B  pacCMaTpUBaEMBbIX
(bu3MYECKUX SBIICHUSX;
pa3pabaThiBaTh IJIAH PEIICHHUS TPOOJIEMBI ¢ y4ETOM aHaau3a WMEIOIIUXCS
MaTepUaJbHbIX U HEMATEepUaIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OIEHUBATh PUCKH MOCIIEACTBUMN IEITEIbHOCTH;
KOOPJWHUPOBATH U BBITIOIHATH PA0OTY B YCIOBHUSIX PEATbHOTO, BUPTYATHHOTO
Y KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3zoBble ucciaegoBare/ibCKue 1eiCTBUA !
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIFOYEBHIMH TOHATHSMU W METOJIAMH
(bu3nUecKol HAyKu;
BJIAIETh HABBIKAMHU y4E€OHO-UCCIIEI0BATEIbCKON U MPOEKTHON JIeATEIbHOCTH
B obnactu (pu3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEIIeHUsS 3a/ad (PU3UYECKOTO CONEpKaHUS, MPUMEHEHUIO Pa3TUIHBIX
METO/0B TTO3HAHMS;
BJAJ€Th BHUAAMH JESATEIBHOCTU IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpPIpEeTallii, NPeoOpa3oBaHUI0 W TMPUMEHEHHUIO B PA3JIMYHBIX y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPHA CO3/IaHNN YIEOHBIX MTPOEKTOB B 00JIaCTH (DU3HKH;



BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJlM3MpPOBATh 3ajady,
BBIJIBUTATh THUIIOTE3Y €€ PelIeHus, HAXOAUTh apTyMEHTHI JJIsI IOKa3aTeIhCTBA CBOMX
YTBEPKJCHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aQHANMM3UPOBATh TIONYYCHHBIC B XOJE€ PEIICHHWS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSIX;

cTaBUTh W (HOpMynIupoBaTh COOCTBEHHBIE 3aJadyl B 00pa30BaTEIbLHOU
TEATENHHOCTH, B TOM YHCJIC TIPH U3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUSA 10 (U3MKe B TPAKTUYECKYIO 00JIaCTh
KU3HENEATECITLHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPESIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIC MTOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHS.

PabGora ¢ undopmanmei:

BJIAJICTh HaBBIKAMU MOJydeHHUS WHPOpMAIUU (GU3UUECKOTO COICPKAaHUS U3
UCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISATH IOWCK, aHAJM3,
CUCTEMAaTH3aIMI0 U WHTEPIPETANHNI0 WHPOPMAIUU PA3INYHBIX BHIOB U (QOpPM
IIPEICTABIICHNS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITUH;

UCTIONB30BaTh  CPENCTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUW B PEUICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a/1a4 ¢ COOJII0IeHuEM TPeOOBAHUM SPrOHOMUKH, TEXHUKHU O€30MTaCHOCTU, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOpM HH(GOPMAIMOHHON
0e30IacCHOCTH;

co3/aBaTh TEKCTHI (PU3UYECKOTO COJACpKAHUS B PA3IUYHBIX (QopMarax C
y4€TOM Ha3Ha4YCeHHS WH()OPMAIIUU | TIEJICBOU ayTUTOPHUH, BHIOUpAsi ONTUMATIBHYIO
(dbopMy TIpeICTaBICHUS U BU3yaJIN3aITHH.

KoMMyHHMKATHBHBIE YHHBEpPCaJIbHbIE Y4eOHbIEe JeiCTBHS:

OCYUIECTBIIATH OOLIEHUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOMU JEATEIHHOCTH;

pacmo3HaBaTh NPEANOCHUIKM  KOH(MIUKTHBIX CUTyalluii W CMsT4aTh
KOH()JIUKTBI;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

IIOHMMAaTh W MCIIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW W WHIWBUAYAJbHOU
padoThI;

BBIOMpATh TEMAaTUKYy U METOJAbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIMX
VMHTEPECOB U BO3MOKHOCTEN Ka)JOI'0 YJICHA KOJUIEKTUBA,

IIPUHUMATh LEIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPAWHHUPOBATh JCUCTBUS MO €€ MOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,



pacupenensaTh poiu € Y4ETOM MHEHHUHA Y4YaCTHUKOB, OOCYXKIAaTh pE3yJbTaThl
COBMECTHOM paboTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa U KaX/I0T0 YYaCTHUKA KOMaHbl B OOIINIA
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE IPOEKThI, OLIEHUBaTh HJEM C TO3ULUUKA HOBU3HBI,
OpPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSABIISTH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITEIILHO OCYIIECTBJISATH MO3HABATEIIbHYIO JIEATEIbHOCTh B 00JIACTH
GuU3MKU W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PELIEHUS PACUETHBIX W KayeCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHEHUS MPAKTUYECKOU pabOThI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MIPEANOUYTEHUII;

JlaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacuupsTh paMKu y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieNaTh OCO3HAHHBIA BBIOOp, apryMeHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbD 34 PEUICHHUE;

OLICHMBATh NPUOOPETEHHBIN OMBIT;

croco0CTBOBaTh (HOPMUPOBAHHUIO M TMPOSBICHHUIO JPYIUIIMA B 00JIaCTH
(M3UKH, TOCTOSHHO MOBBINIATh CBOM 00pa30BaTEIIbHBIN M KYJIBTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SMOUMOHAJILHbI HHTEJJICKT:

JlaBaTh OILICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIAJCTh HABBIKAMM  TIO3HABAaTEIBHOW  pEQUIEKCMU KaK  OCO3HAHUS
COBEpIIAEMBIX JCUCTBUM W MBICIUTENBHBIX MPOLECCOB, HX PE3YJIbTATOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUM ISl OLIEHKU CUTYalllH, BEIOOpa BEPHOIO
pelIeHus;

YyMETh OLICHMBATh PHUCKHM W CBOEBPEMEHHO MNPUHUMATh PEMICHUS MO HX
CHIKCHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl IPYrUX MpPH AaHAIN3E PE3YIbTATOB
JEATENbHOCTH;

NpUHUMATH ceOsl, TOHMMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHThl JPYIrUX TMPU aHadu3€ pPe3yJIbTATOB
JEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.



B niporiecce 1OCTHKEHUST IMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MTPOTPAMMBI 110
buzuke 1 YpOBHSA cpeaHero oOmero oOpa3oBaHusS Y 00yYarommXcs
COBEPIIIEHCTBYETCS AMOIMOHAJIbHBIN WHTEJUIEKT, IIPE/ITOJIaratoui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TTOHMMATh CBOE AYMOIIMOHAIILHOE
COCTOSIHUE, BUETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEPCHHBIM B ce0e;

caMOpeTyJIUPOBaHUs, BKIIFOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTH aJIalnTHPOBAThCA K
AMOIIMOHAIILHBIM U3MEHEHHSIM U MPOSIBISATh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKCHUIO TENH |
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTH, YMEHHE ICHCTBOBAThH HCXOAS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTBIBATH €r0 TPH OCYIIECTBICHWU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPSKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSBIATh UHTEPEC U pa3peiiaTh KOHQIUKTHI.

HNPEIMETHBIE PE3YJIbTATBI

K koniy o6yuenus B 11 kJacce npeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YYAIOIIUXCA YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTO (pu3uku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUM, B IPAKTUYECKOU IEATEIIBHOCTU JIIOAEH, LIEJIOCTHOCTh U €IUHCTBO
(u3nUecKol KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN JIEKTPUUECKUMN 3apsjl, Jyd CBETa, TOUECYHbIM UCTOYHUK CBETA, SI/ICPHAs
MOJIeTTh aTOMa, HYKJIOHHAs MOJENb aTOMHOT'O siapa TMPHU perieHUuH (PU3NIECKUX
3ajaad;

pacro3HaBaTh (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBICHATH MX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKU: DIIEKTPpUUYECKAs] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKIMUSA, JCHUCTBUE MAarHUTHOIO TOJA Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKUCS 3apsill, SJEKTPOMArHUTHBIE KoyieOaHUsS U
BOJIHBI, TPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)KEHUE, MPEIOMIICHUE,
uHTepepeHnus, audpaknus W TOJApU3anUs CBETa, JUCIEPCHUS  CBETa,
dotoanexkTpuueckuit 3pdekt (pororddekrt), cBeToBOE aBieHUE, BOSBHUKHOBEHUE
JUHENYATOrO0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHas
PaINOaKTUBHOCTB;



ONUCHIBATh W3YYECHHbIE CBOMCTBA BelIeCTBA (DJIEKTPUUYECKHE, MarHUTHBIE,
ONTHYECKHE,  DIEKTPUYECKYI0  TPOBOAMMOCTh  PA3IUYHBIX  Cpela) |
JIEKTPOMArHUTHBIC SIBJICHUSI (TPOIECCHI), MCHONB3YAd (DU3MUECKUE BEIIUYUHBI:
JNEKTPUYECKUHN 3apsl, CWIA TOKA, JIEKTPUYECKOE HANPSIKEHUE, DJIEKTPUYECKOE
CONPOTHUBJIEHUE, Pa3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, padoTa TOKa,
UHIYKLIHAST MarHUTHOroO monsi, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUUYECKOr0 M MArHUTHOrO IMOJEeH, MEepHoJ M YacToTa
KoneOaHuii B KoJieOaTeNbHOM KOHType, 3apsii M CHila TOKa B Mpolecce
FapMOHUYECKUX AJIEKTPOMAarHUTHBIX KojieOaHuil, (OKYCHOE paccTOsHuEe U
ONTHYECKass CuUjia JIMH3bI, TPU OMHCAHUM MPABUIBLHO TPAKTOBATh (HHU3UUECKUI
CMBICIT HCIIOJIb3YEMbIX BEIUYWH, WX OO0O3HAYCHHsS W CIWHHIIBI, YKa3bIBaTh
(opMyibl, CBA3BIBAIOIINE TAHHYIO (PU3HUECKYIO BETUUYUHY C APYTUMH BEIUUUHAMY;

ONMKUCHIBATh H3YUYCHHBIE KBAHTOBBIE SIBJICHUA M MPOLECCHI, HCIONb3YS
dbusznueckre BEIUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHs U UMITYJbC (POTOHA, IEPUO TOJTypaclaaa, SHEPrus CBSI3U
ATOMHBIX SiJIep, MpPU OINUCAHUM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs M EIMHMIIbI, YKa3blBaTh (OPMYIIbI,
CBSZBIBAIONIME JIaHHYIO (U3MUECKYI0 BEJIUYMHY C JPYTUMH BEITUYHMHAMU,
BBIYHCIISATH 3HAYCHNUE (DU3NICCKON BEITMYUHEI;

aHAIM3UPOBATH (PU3UYECKHE IMPOLIECChl U SIBJICHUS, UCIONb3Yys (PU3nyecKue
3aKOHBbI M NMPUHLHUINBL: 3aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOIO U MAPAIIIETBHOTIO
COCIUHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
UHAYKIMH, 3aKOH MPSMOJIMHEHHOr0 PACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODUWHIITENHa mnsi Qororddekra,
3aKOH COXPAHEHHUsS] DHEPTUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpaHEHUs
AJIEKTPUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOI'0 4ucia, moctyinatel bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOe BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, O00JIACTH)
IPUMEHUMOCTH;

ONpENIENATh HANIPABICHUE BEKTOPA UHAYKIUH MAarHUTHOIO TOJISI IPOBOIHUKA
C TOKOM, cuiibl Amniepa u cuisl JIopenna;

CTPOUTh W OIKCHIBATh M300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIUH30M;

BBITIONTHATh JKCIEPUMEHTHI TI0 HCCIEIOBAHUI0 (U3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOJIb30BAHUEM INPSIMBIX M KOCBEHHBIX H3MEPEHUH: MpPU 3TOM
dbopmynupoBaTh MpodsieMy/3aaauy U TUIOTe3y Y4eOHOr0 SKCIIEpUMEHTa, COOMPAThH
YCTAaHOBKY U3 MPEIOKEHHOT0 000pPYA0BaHMS, IPOBOJIUTH OMBIT U (POPMYIUPOBATH
BBIBOJIbI;

OCYIIECTBJISITH NIPSIMbIE M KOCBEHHBIC U3MEPEHUST (DU3NUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT W HUCIOJIb30BaTh W3BECTHbHIC
METO/Ibl OLIEHKHU IOTPEIIHOCTEN U3MEPEHHU;



UCCIICIOBATh 3aBUCUMOCTH (PU3MUYECKHUX BEJIUYHMH C HCIIOIH30BAHUEM TIPSIMBIX
U3MEPEHUN: TPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBATH pPE3yJbTAThl
MOJTyYCHHOW 3aBUCUMOCTH (M3MUECKUX BEIMYMH B BHUAE TAOMUI[ U Tpadukos,
JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM HUCCIIEI0BAHMS;

coOJro1aTh MpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBaHUN B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKON W MPOEKTHOU
JIESTENHPHOCTH C HCTOIB30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB M J1AOOPATOPHOTO
000py1I0BaHUS;

pemath pacu€THbIE 3aJa4d C SBHO 3aJlaHHOW (PU3UMYECKONW MOJIETBIO,
UCTIONB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a YCIOBHS 3a/1auu
BBIOWpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3UUYECKUE BEIMYMHBI U (HOPMYIIHI,
HEOOXOMUMBIE NIl €€ pelIeHUs, TMPOBOAWTH PAcUYEThl M OIICHWBATh PEaTbHOCTH
MOJTYYEHHOT'0 3HaYeHUSI PU3NYECKON BETUUNHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUUBYIO
LENOYKY pacCyXJEHUIl ¢ ONOpOd Ha H3y4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nUecKue SIBJICHUS;

UCIIOJIb30BaTh MPH PELICHNH YUeOHbIX 3a/1a4 COBPEMEHHbIE MHPOPMALIMOHHbIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAMN U MPE/ICTABICHUS
y4eOHOM M HAay4YHO-NONYJSIPHOM HH(POpMalUWUH, MOJYYEHHOW U3 pa3InYHBIX
UCTOYHUKOB, KPUTHYCCKH aHAJIM3UPOBATH MMOTy4aeMyi0 HH()OPMAITHIO;

OOBSCHATh TPUHIUIBI JEHCTBUS MAalIuH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUSA UX OE30MMACHOT'O HCIONH30BAHUS B IMOBCEIHEBHON
KU3HU;

NIPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXKAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJTb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B ITOBCETHEBHOM KU3HH IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpallleHuu ¢ TpudopaMud U TEXHUYECKUMHU
YCTPONCTBAMHU, ISl COXPAHEHHUS 3JJ0POBbS M COOJIOJIEHUS HOPM SKOJOTUYECKOIr0
MTOBEJICHUS B OKPY KAIOWIEH CPEAE;

paboTaTh B TpYIIEe C BBHINOJHEHUEM PA3IUYHBIX COIUATLHBIX POJIEH,
IUIAHUPOBATh pPabOTy TPYyNIMbl, PAUOHAIBHO paclpeneisTh OOSI3aHHOCTH W
IUTAHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CUTYAllUAX, aJIeKBATHO OLIEHUBAThH
BKJIAJT K&KJIOTO M3 YYACTHUKOB IPYIIIHI B PEIICHUE PACCMATPUBAEMOM TIPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

KonunuyecrBo yacos DJICKTPOHHBIE
HaunmeHnoBaHue pa3iesnoB u TeM u¢posbie
Ne i/m a3 Konrpoabubie | IIpakTHyeckue (1pp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIC
padoTsI padoThbI
pecypcsbl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnutHoe noje. DIeKTpOMarHuTHas 11 1 3 bubnmorexa [IOK
' HHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHHUS U BOJIHBI
21 MexaHn4yeckHe 1 3J€KTPOMarHUTHbIE 9 1 bubnmoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
99 MexaHn4yeckHe U 3J€KTPOMarHiTHbBIE 5 1 bubnmoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [IOK
2.3 Onruia 10 3 https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crielIUaIbHOM TEOPUH 4 1 bubmuorexa [IOK
' OTHOCUTEIHLHOCTH https://m.edsoo.ru/7f41c97c
Hroro o pasueny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
N bubmuorexa [IOK
4.1 DeMeHThl KBAHTOBOU ONTUKA 6 https://m.edsoo.ru/7f41c97c
bu6nuorexa [IOK
4.2 Crpocnne aToma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE 57PO 5 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 15



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

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

5.1 DJIeMEHTBI aCTPOHOMHH M aCTPOPUIUKU 7 Et?iH;;T:;iggﬁ £41c97c
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maromiee TOBTOPEHHE 4 Et?gsﬂlpllr?:;siggﬁ £41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

INIOYPOYHOE IINTAHUPOBAHHE

KonunuyecrBo yacos DJIEeKTPOHHBIE
Ne ara uu@posBbie
Tema ypoka Konrpoabusie | Ilpakruyeckue a p
n/n Bcero U3yuyeHusi | o0pa3oBaTesIbHbIE
padoThbI padoTbI
pecypcbl
[TocTosiHHBIE MATHUTBI U KX B3aUMOJICHCTBHE.
1 MarnuTHoe nose. Bekrop MaruuTHOM 1 02.09 bubmorera [JOK
) p . https://m.edsoo.ru/ff0c9778
WHIYKIUW. JINHAY MarHUTHOW WHIYKITUU
MarnuTHO€ 1oJjie IPOBOJHUKA C TOKOM. OnbIT
2 Opcrena. Bzaumo, gﬁcn;une MIPOBOJHHUKOB C 1 05.09 bubsmorexa [JOK
peTeaa. A POBOA https://m.edsoo.ru/ff0c98fe
TOKOM
3 Jlaboparopnas pabota «3yuenue 1 1 09.09 bubnuoreka [IOK
MAarHUTHOTO TOJIsSI KaTyIIKH ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JelicTBre MAarHUTHOTO MOJS1 HA IPOBOJHUK C
4 tokoM. Cuna Ammiepa. JlabopatopHast pabota 1 1 12.09 bubnmnoreka [JOK
«HccienoBaHue neUCTBUS IOCTOSIHHOIO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy C TOKOM
€MCTBUE MarHUTHOTO TOJISI HA JIBHIKYIILYIOCS
5 i sKeHHYI0 yactuny. Cuna Jlopen ;IHII’Z@OTa 1 16.09 bubmorexa [JOK
P o 1y peHta. https://m.edsoo.ru/ff0c9df4
cuiibl JlopeHiia
DnekTpoMarHuTHas uHAyKIus. [lotok
6 BEKTOPAa MarHUTHOM MHAYKIuuU. DJ1C 1 19.09
WHYKIIUU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuun Papanes
7 Jlaboparopnas padota «lccrnenoanue 1 1 23.09 bub6mmorexa [LIOK
SBJICHUS 3JICKTPOMArHUTHON UHIYKLIM https://m.edsoo.ru/ff0cal50
NHnyKTMBHOCTD. SIBJIEHHE CAMOUHIYKIIUH.
8 OJ1C caMonHAyKIIMU. DHEPrUsi MAarHUTHOTO 1 26.09 bu6bnuorexa [IOK
MOJISl KATYIIKU C TOKOM. DJIEKTPOMarHUuTHOE https://m.edsoo.ru/ff0ca600
nosne
9 TexHu4eckue ycTpoiicTBa U UX PUMEHEHHE: 1 30.09

MMOCTOAHHBIC MArHUTHI, DJICKTPOMAarHuThlI,



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

ANIEKTPOIBUTaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHUL], UHAYKIIMOHHAS [1€Yb

10 O606maromuii ypok «MarauTHoe 1oJie. 03.10 bu6mmoreka [LIOK
DNeKTpOMarHuTHast UHIYKIMSI» https://m.edsoo.ru/ffOcab82

11 KonTponbhas pabota o tTeme «MaruutHoe 07.10 bubnuoreka [IOK
noJie. JJIEKTPOMarHuTHask MHAYKLUS» https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHUUECKHE KOIeOaHusl.

12 ["apmonnueckue konedanus. Y paBHCHHE 10.10 bubnmnoreka [JOK
rapMoOHHYECKHX Kosiebanuii. [IpeBparienue https://m.edsoo.ru/ff0caf06
SHEPrUu
Jlaboparopuas padota «MccrnenoBanue

13 3aBHCUMOCTH NEPHO/1a MAJIbIX KOJIeOaHM 14.10
rpy3a Ha HATH OT JUTHHBI HUTH U MacChl Ipy3a»

Konebarenpublif KOHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIE KOJeOaHus B U€aTbHOM
14 K0JIeOATEeIbHOM KOHTYpE. AHAJIOTHS MEXKIY 17.10 bubmorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHHUYECKUMHU U DJIEKTPOMArHUTHBIMU
KoJ1ie0aHUAMHU
®opmyna TomcoHa. 3aKOH COXpaHEHHS
15 SHEPTUU B HJI€aTbHOM K0JIe0aTEIbHOM 21.10 bubmuorexa HOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpE
[IpencraBieHue o 3aTyXarOMKUX KOIEOaHUIX.

16 Brinyx/1IeHHBIE MEXaHUYECKHUE KOJIeOaHus!. 23.10 bu6mmoteka [IOK
Pe3onanc. BelHyX1€HHBIE 2JIEKTPOMAarHUTHBIE https://m.edsoo.ru/ffOcbb86
Kosie0aHus
Ilepemennslif Tok. CuHycOUgaIbHBIA

17 MepeMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO 07.11 bubnuorexa [IOK
TOKa. AMIIJIUTYJTHOE U AEUCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAYEHUE CHJIBI TOKA M HAMIPSKCHHUS

18 Tpanchopmarop. [IponsBoacTso, nepenaya u 11.11

NOTpeOJICHUE IIEKTPUUECKON SHEPTUU
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VYeTpoiCTBO U MPAKTUYECKOE IPUMEHEHHE

14.11

bu6mmoreka [IOK

19 AIIEKTPUYECKOr0 3BOHKA, T€HEPATOpa
S https://m.edsoo.ru/ff0cc324
MEPEMEHHOI 0 TOKa, TMHUM 3J1eKTponepeaayd :
OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucnonb30BaHus 18.11
AIIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU
MexaHu4yeckre BOJHBI, YCIOBHS
21 pacnpoctpanenus. [Tepuoa. CkopocTh 21.11 bubmmorexa LIOK
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunblie U MPOJOIBLHBIE BOJTHBI
99 3Byk. CkopocThb 3ByKa. [ pOMKOCTBH 3BYKa. 2511 bub6mmorexa LIOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 ONeKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA U 28.11 bub6mmorexa LIOK
ckopocTsb. [kana 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHLIUIIBI PAANOCBA3HU U TEIEBUACHUS. 02.12
PazButue cpeacts cBsa3u. Pangnonokamus
but6mmoreka [IOK
25 KonTponbhas pabota «KoneGanust ¥ BOTHBDY 05.12
p p https://m.edsoo.ru/ffOcc6f8
[IpsimonnHeHOe pacpocTpaHeHHe CBETa B BuG OK
26 OTHOPOHOI cpene. TouedHbIif HCTOUHIK 09.12 nonuoTexa 11
csera. Jlyd cpeta https://m.edsoo.ru/ff0cd350
OtpakeHue cBeTa. 3aKOHBI OTPAYKECHUS CBETA. Bu6 OK
27 [TocTpoenne n300paKeHHIA B TNIOCKOM 12.12 nosmorexa I
seprae https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cera. [lonHoe BHyTpEeHHEE 5u6 OK
28 oTtpaxeHue. IIpenenbHbI yroi noiaHoro 16.12 nommoreka L]
BHYTPEHHET0 OTpAKEHHA https://m.edsoo.ru/ff0cd7f6
29 JlaGopartopHas padota «3mepenue 19.12 bubnnoreka LIOK
MOKAa3aTeNs MPETOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [locTpoenne n3odpakxeHuil B THH3E. 23.12 bu6nuorexa [IOK
@opmyJsia TOHKOM JIMH3BI. Y BEIIMUEHUE JIMH3bI https://m.edsoo.ru/ff0cddle
31 JlaGopatopHas pabora «MccnenoBanue 26.12

CBOMCTB M300paKEHUN B JIMH3AX)»
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Hucnepcus ceera. CiloxHbIN cocTaB 6e510ro

13.01

32 cgeTta. LIger. JJaboparophnas pabora
«Habmronenue qucnepcuu cBeTa»
WuTepdepentus creta. Judpakius creta. 16.01 bu6mmoreka [IOK
33 N '
Judpakimonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonnepeynocTh cBeTOBBIX BOJH. [lomsapuszanms 20.01 bubnmnoreka [JOK
CBeTa https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckne mMpuOOpHl M YCTPOUCTBA U 23.01
yCIIOBUA UX 0€30MacHOr0 MPUMEHEHHUS
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOMH
36 MexaHukd. [TocTynaTel cnenuaibHON TEOPUHU 27.01 Bubmrorexa [IOK
) Y p https://m.edsoo.ru/ffOcf862
OTHOCUTEIIbHOCTH
37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 30.01 bub6mmorexa [LIOK
3aMeJIeHNEe BPEMEHU U COKPAILEHUE IJIUHBI https://m.edsoo.ru/ffOcfa42
DHEprust ¥ UMIYJIbC PEISITUBUCTCKON
38 ‘laCTI:/I bI CBﬂ3ByMaC(IZ)H C DHEpTHEH 1 03.02 bubmorera [JOK
HeL P https://m.edsoo.ru/ffOcfc68
UMITYJILCOM. DHEPTHUS TOKOS
39 KonTponbhas pabora «Ontuka. OCHOBEI 06.02 bu6muoreka [IOK
CIIELIUATIBHON TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
®otonsl. ®opmyna [lnanka. Dueprus u 10.02 bubnmnoreka [JOK
40 .
UMITYIBC POTOHA https://m.edsoo.ru/ffOcfel6
41 OTkpsITHE U UccenoBanue Gporodpdekra. 13.02 bubmmoreka [LIOK
Omneitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akoHbl poTtorpdekra. YpaBHeHUE
42 3171HHIT€§H3 I[J'qu)[(b(l)OTOS(l)(geKTa «Kpacnas 17.02 bubmorera [JOK
- BP https://m.edsoo.ru/ff0d015e
rpaHuna» Gorodpdexra
43 Hasnenue cera. OnbitTh [1. H. JleGenena. 20.02 bubnmnoreka [JOK
XHUMHYECKOe JeiCTBHE CBETa https://m.edsoo.ru/ff0d04a6
TexHuuecKrue yCTpoMCTBa U MPAKTUYECKOE
44 npUMeHEeHHe: POTOITEMEHT, (POTOAATUHK, 24.02

COJIHCYHAasA 6aTapeﬂ, CBCTOAUOLN
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45 Pemenue 3amad mo teme «3€MEHTHI 27.02 bubnmnoreka [JOK
KBAaHTOBOW ONTHKW https://m.edso0.ru/ff0d0302
Monens atoma Tomcona. OnbiTel Pe3epdopna
46 0 pacceaHuro o-yactull. [lmanerapnas 03.03 bubmorera [JOK
https://m.edsoo.ru/ff0d091a
MOJIeTIb aTOMa
IToctynater bopa. M3iydenue u nornomexHue
47 (OTOHOB IpH MEPEX0/IE aTOMA C OTHOTO 06.03 bubmorexa LIOK
N https://m.edsoo.ru/ff0dOafa
YpOBHS SHEPTUH Ha Apyroil. Bunel ciekTpoB
BonHoBbIE cBOMCTBA YacTUl. BonHEI 1€ Eu6 OK
48 Bpoiinsa. KopnyckynsipHO-BOJIHOBOM Ayain3M. 10.03 h::p;?;?f:éii‘lm /ff0d0afa
CHOHTaHHOE U BBIHYKIEHHOE U3IIy4EHHE T '
OTKpbITHE paIuOAKTUBHOCTH. OMBITHI
49 Peszepdopaa o onpeaeneHunio cocrara 13.03 bubmorera [JOK
https://m.edsoo.ru/ff0dOca8
PaJMOAKTUBHOIO U3JIYYECHHUS
CaoiicTBa asbda-, 6era-, raMMa-u3TydCHUS.
’ ’ bubnmoreka [IOK
50 Bnusinue paguoakTHBHOCTH Ha KUBBIC 17.03 bmmorexa O
https://m.edsoo.ru/ff0d0fd2
OpraHU3MBI
OTkpbiTHE IPOTOHA U HEWTpOHA. 30TOMBI.
51 Anbda-pacniaa. DIEKTPOHHBINA U 20.03
MO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3nydeHue
OHeprusl CB3U HyKJIOHOB B siipe. S aepHble
59 peakiuu. SnepHsiit peaktop. [Ipobiaemsl, 31.03 bubnnorexa [IOK
MEPCIIEKTUBBI, SKOJIOTUYECKUE ACTIEKThI https://m.edsoo.ru/ff0d1162
SIEPHOU SHEPTrEeTUKU
OnemeHTapHble yacTHLbl. OTKpbITHE
MO3UTpoHa. MeTOo Ikl HAOMIOICHUS U
53 pErucTpalyu 3JIEMEHTAPHBIX YaCTHULL. 03.04 bubnuorexa [IOK
Kpyrusiii cron «DyHaameHTanbHbIe https://m.edsoo0.ru/ff0d1356
B3anMoJIeicTBUS. EquHCTBO (hrsmueckoi
KapTUHBI MUPa»
Ortarnel pa3Butus actpoHomud. [IpukinagHoe n
b K
54 MHPOBO3PEHYECKOE 3HAUCHNUE aCTPOHOMHUHU. 07.04 nosmotexa [O

Bun 3Bé3nnoro Heba. Co3Besnus, sipKkue

https://m.edsoo.ru/ff0d0e38
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3Bé3}1]>1, IJIAaHETBI, UX BUANUMOEC IBUKCHUC.
ConHeyHas cucTeMa

55

Comnre. ConHeuHast akTUBHOCTE. VICTOYHUK
sHeprun CoJiHIa U 3BE3]

10.04

56

3BE3/1bI, MX OCHOBHBIC XapaKTEPHUCTHUKH.
3BE3/1b1 IIIaBHOM OCIIEI0BATEILHOCTH.
Buytpennee crpoenue 38E31. CoBpeMeHHbIS
MIPEJICTABICHUS O TIPOUCXOXKICHUHU H
spomroli COJIHIIA U 3BE3]T

14.04

57

Mineunsiif [1yTe — Hama ["anakTuka.
[Tonosxenue u neuxxkenue ConHua B
INanaktuke. ['anaktuku. YEpHbIE ABIPBI B
Apax TAIaKTHK

17.04

58

59

Bcenennas. Pa3zoeranue ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBO€ H3IydYeHHE.
Mertaranaktuka. Hepernenusie npo0iaemsl
aCTPOHOMUU

KontponbHas paboTa «9neMeHTh KBAHTOBOM
ontuku. CtpoeHue atoma. ATOMHOE SpO.
DneMeHThl aCTPOHOMHUHU U aCTPOPUIUKI»

21.04

24.04

60

Ob6o6maromuii ypok. Ponb ¢pusuku u
aCTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJOTHYECKOM, COITMATBHON 1 dTHYECKOMN
chepax AesITENFHOCTU YEIIOBEKA

28.04

61

O606maromuii ypok. Poib u Mecto pusuku u
aCTPOHOMHUU B COBPEMEHHON Hay4YHOU
KapTHUHE MHUpa

01.05

62

Ob6o6marommii ypok. Poip puznyeckoit
TeOpHH B (POPMUPOBAHUH TPEACTABICHUN O
¢uznyeckoil KapTuHe MHUpa

05.05

63

O6o6maromuii ypok. Mecto ¢puzndeckoi
KapTHHBI MUPA B OOILEM Py COBPEMEHHBIX

08.05




CCTCCTBCHHO-HAYYHBIX Hpe}ICTaBHeHI/Iﬁ (6]
pUpPOJIC

64 PesepBHBIil ypok. MarautHoe nose. 1 12.05
DJIeKTPOMarHuTHasE UHIYKIUS

65 Pe3epBHbIil ypok. MexaHuueckue u 1 15.05
AIIEKTPOMATrHUTHBIE KOJICOaHMS.

66 PesepBHbIii ypok. MexaHudeckue u 1 19.05
AJIEKTPOMATrHUTHBIE BOJIHBI.

67 PesepBHblii }:pOK. OnTuka. OCHOBBI 1 22.05
CIEUAJIBHON TEOPUH OTHOCUTEIIBHOCTH

68 PesepeHslii ypok. KBantoBas ¢usuka. 1 bu6bnuoreka [IOK
DIeMEHTHI aCTPOHOMHUH U aCTPODH3UKH https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68
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