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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o (husmke 6a30BOTO ypOBHS HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOKEHUH 1 TpeOOBaHUI K pe3ysibTaTaM OCBOECHUS OCHOBHOM
oOpa3zoBarenpHON Tporpammel, peactaBieHHbX B DI'OC COO, a Takxke ¢ yuérom henepanbHOi
paboyeii mporpaMMbl BOCIIUTaHUS U KOHLIETILIUH [IperioJjaBanus yueOHoro npeamera «Pusuka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoil @enepanyu, peajn3yonmx OCHOBHbBIE
o0pa3oBarebHbIe IPOrPaMMBbl.

ConeprxaHue IporpaMMsl 1o (pu3mKe HarmpaniieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa oOyuaromuxcs 11 kiaccoB npu o0ydyeHuu ux Gusnke Ha 6a30BOM ypPOBHE HAa OCHOBE
CHCTEMHO-EATEIbHOCTHOTO noaxoaa. IlporpamMma no ¢usuke coorBercTByeT TpedoBanusm OPI'OC
COO k mi1aHUpyeMBbIM JINYHOCTHBIM, IPEIMETHBIM U METAIPEAMETHBIM pe3yabTaTraM 00ydYeHus, a
TaKXKe YUYUTHIBACT HEOOXOIUMOCTD PeaTH3allMi MEKITPEIMETHBIX CBSI3eH (DU3MKH C €CTeCTBEHHO-
Hay4HbIMU Y4eOHBIMU NpeaMeTaMu. B Hell onpenenstoTcs OCHOBHbIE LI N3ydeHUs (PU3UKK Ha
YPOBHE CpEHEro 0011ero 00pa3oBaHus, INIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HKU:
JUYHOCTHBIE, METANpeAMETHBIE, TPpeIMETHbIE (Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢pU3MKe BKIIOYACT:

® [UIAHUpPYEMBbIEC PE3YJIbTaThl OCBOSHH Kypca (PM3UKH Ha 0a30BOM YPOBHE, B TOM YHUCIIE

IpeAMETHBIE Pe3yJIbTaThl 110 rofaM o0y4eHus;

e cozepxkaHue yueOHoro npenmera «®dusnka» 1o rogaMm o0ydeHusl.

®u3rkKa Kak Hayka 0 HauboJjiee 00IIMX 3aKOHAX MPUPObI, BBICTYIAs B KAYECTBE y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIHN BKJIAJ] B CUCTEMY 3HAHUN 00 OKpY’>KarolleM MUDE.
[IxombpHBIH Kypc (DU3UKH — CHCTEMO0OPa3yIOIIHi /Il €CTECTBEHHO-HAYYHBIX YY€OHBIX MTPEIMETOB,
HOCKOJIBKY (hU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOILIECCOB U SBJICHUHN, U3y4aeMbIX XUMHUEH,
ouosorueii, pusmaeckoit reorpadueii u actpoHomMuei. Vcrmoib30Banne U aKTHBHOE IPUMEHEHUE
bu3nUecKux 3HaHUN OIpeeNsieT XapakTep U pa3BUTHE pa3HOOOPAa3HbIX TEXHOJIOIUH B cepe
SHEPreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, MOJyUYEHHUsI HOBBIX MaTepUasIoB C 3aJJaHHbIMU
cBOWCTBaMH U Jipyrux. M3ydenue pu3nku BHOCUT OCHOBHOM BKJIa/l B (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa oOydaromuxcs, B GOpMUPOBaHNE YMEHUN IPUMEHSATh HAy4YHbII METOJ
MO3HAHUS NP BBIOJIHEHUU UMHU YUEOHBIX MCCIIEI0BAHUM.

B ocHOBy kypca ¢pu3uku a1 ypoBHs cpeaHero oomiero o0pa3oBaHust MOJI0KEH Pl UIEH,
KOTOPBIE MO’KHO paccMaTpuBaTh KaK IMPUHLUIIBI €70 TIOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUH € HEM KypC SBIISETCS JIOTMUECKH 3aBEPLIEHHBIM, OH
COZIEP)KUT MaTepuall U3 BCeX pas/ienoB (pU3MKH, BKIOUAET KaK BOIPOCHI KIACCUUECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUHU ¢ HEW MaTepuan Kypca (UMK 00beANHEH BOKPYT
¢uznueckux treopuil. Benymmum B Kypce siBisieTcst QopMHpOBaHHUE NMPEACTABICHUHN O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeamnonaraeT uCojib30BaHue TYMaHUTApHOTO
noTeHnuana Gu3nYecKoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3HMKH C pa3BUTHEM OOIIECTBA, a
TaK)X€ C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU M 3KOJIOTHYECKUMU IIPOOIEMaMH.

Hoes npuxnaonoii nanpaenrennocmu. Kype GU3nKu npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIOKEHUN N3yUEHHBIX TEOPU U 3aKOHOB.

Hoes sxonozusayuu peannsyercs IOCPEICTBOM BBEICHHS JIEMEHTOB COJIEPKaHMS,
MOCBSIIEHHBIX SKOJIOTUYECKUM MPo0IeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PAa3BUTHEM TEXHUKHU
U TEXHOJIOTHH, a TaKkke 00CYKIeHHs TPOOIeM PallMOHATIBHOTO MTPUPOAONOIb30BAHUS U HKOJIOTHYECKOM
0€301MacHOCTH.

CrepKHEBBIMH JIEMEHTaMHU Kypca (U3HKH Ha YPOBHE CpeIHEro 00IIero 00pa3oBaHus SBISIOTCS
¢uznueckue Teopuu (popMupoBaHHE MPEICTABICHUN O CTPYKTYpE MOCTPOSHUS PU3NYECKON TEOPHH,
poinu pyHIaMEHTAIbHBIX 3aKOHOB U MPUHIIMIIOB B COBPEMEHHBIX IPEACTABICHUSAX O IPUPOJE,
IPaHUIAX IPUMEHUMOCTH TEOPUH, JUIsl OIIMCAHUS €CTECTBEHHO-HAYyYHBIX SBJICHUN U NIPOLIECCOB).

CucTeMHO-IETETbHOCTHBIN TOAXO0/ B Kypce (PM3MKH peanu3yeTcst MPeKae BCEro 3a CuéT



OpraHHU3aIH SKCIIEPUMEHTAIILHOM e TeNbHOCTH o0yvaromuxcs. [jis 6a30Boro ypoBHs Kypca GU3NKI
— 3TO UCHOJIb30BaHNE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JTa0OPaTOPHBIX
paboT, KOTOpBIE B MpoTrpamMMe 1o (PU3HKE OOBETUHEHBI B OOIINN CITUCOK YIYCHUYECKUX MPAKTHICCKUX
pabort. Beienienue B yka3aHHOM MEPEYHE JTA00PATOPHBIX PAOOT, MPOBOAUMBIX JUIsI KOHTPOJIS U OLICHKH,
OCYUIECTBIIIETCSA yYaCTHUKaMU 00pa30BaTEIbHOIO MpoIiecca UCXO/I U3 0COOEHHOCTE! MIIaHUPOBAHUS
U OcHaleHus kabunera ¢pusuku. [Ipu s3ToM obecrieunBaeTcs OBIaACHNE 00yYaIOMIMMUCS YMEHUSIMU
IIPOBOJIUTH KOCBEHHBIE U3MEPEHUSs, UCCIIE0BAHUS 3aBUCUMOCTEH (PU3NUECKUX BETUUYUH U TTIOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEIOKEHHBIX THIIOTES.

Bbosnbiioe BHUMaHUE yAENSETCs PEeUIeHHIO pacu€THBIX U KaueCTBEHHBIX 3a1ad4. [Ipu atom st
pacy€THBIX 3a/1a4 IPUOPUTETOM SBISIOTCS 33/1a4 C SIBHO 33/1aHHON (PU3NYECKON MOJIETIBIO,
MO3BOJISAIOIIME MPUMEHSTh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjeia Kypca, Tak U
MHTETPUPYsI 3HAHUSI U3 pa3HbIX pa3einoB. [lig KaueCTBEHHbBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1aHUs
Ha 00bSICHEHHE IPOTEKaHMs (PU3NYECKUX SIBJICHUH U MPOLIECCOB B OKPYKAIOILEH KU3HU, TpeOyroIre
BbIOOpa (PU3MUECKON MOJIEIH ISl CUTyalluu MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBUU ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-TEXHUUECKOMY 00CCIICUCHHIO
y4eOHOro mporiecca 6a30BbIi YPOBEHb Kypca (PU3UKH HA YPOBHE CPEIIHETO 00IIero o0pa3oBaHUs
JOJKEH U3y4aThCs B YCIOBHSIX IPEIMETHOTO KaOMHeTa (DU3UKHU WM B yCIOBUSIX HHTETPUPOBAHHOTO
KaOMHEeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA. B kabnHeTe GU3UKU TOHKHO OBITH HEOOXOIMMOE
nabopaTropHoe 000pyIOBaHKE ISl BHITOTHEHUS YKa3aHHBIX B IPOrpaMMe Mo PU3NKe YUeHUIECKUX
IPAKTUYECKUX pabOT U IEMOHCTPALlMOHHOE 000pyAOBaHUE.

JleMoHcTpanroHHoe 000pynoBaHre POPMHUPYETCs B COOTBETCTBUH C MIPUHIIMIIOM MUHUMAIBHOM
JIOCTaTOYHOCTH M 00€CIeUunBaeT OCTAaHOBKY NIEPEUNCIIEHHBIX B ITPOrpamMMe 1o (PU3HKE KITFOYEBBIX
JEMOHCTpAIHH JJIsl KCCTIeIOBaHMS U3Y4YaeMbIX SBICHUHN U MPOLIECCOB, IMIIUPUIECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX PUMEHEHUH.

JlaboparopHoe 0060pyI0BaHME ISl YYCHUYECKUX MPAKTUYECKUX paboT hopMUpyeTcs B BUIE
TEMaTUYECKUX KOMIUIEKTOB U 0OECIIEUMBAETCS B pacu€Te OJJHOTO KOMILJIEKTAa HA JIBYX OOy4arOIIHUXCS.
TeMaTnueckue KOMIUIEKThI TaOOPaTOpHOTO 000PYIOBAHUSI TOJIKHBI OBITH TOCTPOEHBI HA KOMITJIEKCHOM
MCIIOJIb30BaHUM aHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIIbHBIX
CHCTEM B BHJIe IM(PPOBBIX JabopaTopuii.

OCHOBHBIMU LIEJIIMU U3Yy4€HUS (PU3HKHU B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (QopmupoBaHHE HHTEpECA U CTPEMIIEHUS O0yJaroIIMXCs K HAyYHOMY U3yUEHHUIO TPUPOJIBL,

pa3sBUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE NPEACTABICHUI O HAYyYHOM METOJIe TO3HAHUS U (POpMUpPOBaHHE
HCCJIEZIOBATENIHCKOTO OTHOLIEHUS K OKPY’KaIOIUM SIBICHUSM;

e (QopmHpoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3yuyeHHUs] OCHOB CTPOCHUS
Marepuu 1 (pyHIaMEHTaJIbHBIX 3aKOHOB (PU3HUKHU;

e (opMmHupoBaHHE YMEHHUI OOBSCHATH SIBIECHUS C UCIOJIb30BaHUEM (PU3UUYECKUX 3HAHUHN U
HayYHBIX JI0Ka3aTeNIbCTB;

e (opMHpOBaHUE MPEACTABICHUIN O PO (PU3MKH VI Pa3BUTUA APYTHX €CTECTBEHHBIX HaYK,
TEXHUKHU W TEXHOJIOTHH.
JlocTikeHne 3THX 1ieieil o0ecneynBaeTcsl pelieHneM eIy onuX 3a1ad B MpoIecce N3yueHHs
Kypca (U3UKU Ha YPOBHE CPEHETO 00111ero 00pa3oBaHus:
e npuoOpeTeHrne CUCTEMbI 3HaHUHN 00 00IMMX PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIIOYast MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, SIEKTPOANHAMUKY, KBAHTOBYIO
(bU3HKY U 2JIEMEHTHI aCTPOPU3UKH;

e (opmMHpOBaHWE YMEHHI IPUMEHATh TEOPETUICCKIE 3HAHUS JIJIsl OOBSICHEHUS (PU3UICCKUX
SIBJICHUN B IPUPOJIE U ISl IPUHATHUS IPAKTUUECKUX PEIICHUH B MOBCEHEBHOM KU3HU;

® OCBOEHHE CITOCOOOB PEUICHUS PA3INYHBIX 33/1a4 C SIBHO 33AaHHON (PU3NYECKOI MOJEIbIO,
3aJa4, MOIPa3yMEBAIOIINX CAMOCTOATEIbHOE CO31aHNe (PHU3HUECKOM MOJIENH, aJleKBaTHON
YCIIOBUSM 3aJ1a4H;

® [OHMMaHHE (PU3NYECKHX OCHOB U MPUHIUIIOB ACHCTBHS TEXHUYECKUX YCTPOICTB U
TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOLIYIO CPEay;



® OBJAJICHUE METOIaMU CAMOCTOSTEIILHOTO IUIAHUPOBAHUS U MIPOBEICHUS PU3NUECKUX
SKCIIEPUMEHTOB, aHaJN3a U HHTEPIpETaluu HHPOPMALIMH, OTIPEAETIEHUS J0CTOBEPHOCTH
MOJTyYEHHOTO PE3yNbTara;
® CO3JIaHME YCIIOBUH ISl pa3BUTUSL YMEHHUI MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESITEIIbHOCTH.
Ha usyuenue ¢pusuku (6a30BbIi YPOBEHB) Ha YPOBHE CpeHET0 0011ero o0pa3oBaHus OTBOIUTCS
B 11 kmacce — 68 yacoB (2 yaca B HeJENIO).
[Ipenmaraemslii B mporpaMMe o (pusuke nepedeHs J1ad0paTOPHBIX U MPAKTHUECKUX padoT
SIBIISICTCS] PEKOMEHIOBAHHBIM, YUHUTEIh JIETIACT BBIOOP MPOBEICHHUS T1a00paTOPHBIX paOOT M OIBITOB C
y4€TOM MHIUBUAYATbHBIX 0COOEHHOCTEH 00yUYaOIIUXCS.

COJIEPXAHUE OBYYEHUA
11 KJIACC
Pasnen 4. dnexkTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpoOMazZHUMHAA UHOYKUUA

[ToctosiHHBbIE MAarHUTHL. B3auMoneicTBHE NOCTOSIHHBIX MATHUTOB. MaruutHoe nose. Bektop
MarHuTHOM UHAYKUMH. [IpuHIKI Cynepno3uIMi MarHUTHBIX MoJei. JINHUM MarHuTHOM MHAYKIUH.
Kapruna nuHuit MarHUTHOW MHIYKIMHU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarauTtHoe noje nNpoBoJHUKA ¢ TOKOM. KapTuHa TMHUN MHAYKIMU MAarHUTHOTO MOJISL IJTMHHOTO
MPSIMOTO TIPOBOIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IIPOBOIHMKA, KATYIIKHU ¢ TOKOM. OnbIT Dpcrena.
B3anmoneiicTBrE MPOBOAHUKOB C TOKOM.

Cwita Ammiepa, e€ MOIyJIb U HalpaBJICHHE.

Cuiia Jlopenua, e€ MoAynb U HarpasiaeHue. J(BuKeHne 3apsHKeHHOW YaCTULbI B OTHOPOJHOM
MarHuTHoM mose. Pabota cuibl Jlopeniia.

SIBnenue aneKTpOMarHuTHOM UHIYKUHUU. [I0TOK BEKTOpa MarHMTHON MHAYKIIUH.
DNEeKTPOABIDKYIIAS CUJla MHAYKIIMH. 3aKOH 3JIEKTPOMarHuTHON MHAYKIMU Dapasesi.

Buxpesoe snekrpruueckoe nose. DIEKTPOABHKYIIAs CHIIa HHIYKIIUH B IPOBOJIHUKE,
JBIDKYIIEMCS TIOCTYIIAaTEIHO B OJHOPOIHOM MarHMTHOM TIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBICHNE CAMOMHAYKIIMH. DIIEKTPOABMKYIIAS CHUJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOTO TOJIS KaTYIIKUA C TOKOM.

DNEeKTPOMarHUTHOE TI0JIE.

TexHuyeckue ycTpoicTBa U NPaKTUUYECKOE MPUMEHEHHE: IOCTOSHHBIE MATHUTHI,
AIIEKTPOMATrHUTHI, AJIEKTPOIBUTATENh, YCKOPUTEIN AJIEMEHTAPHBIX YaCTHUII, UHIYKIIMOHHAS TIEYb.

Llemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MArHUTHBIM OJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX NPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

[HevictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHune eKTpOMarHuTHOM UHTyKIIHH.

IIpaBuno Jlenna.

3aBUCHUMOCTD MEKTPOABUKYIIEH CHUITBI HHIYKIIMA OT CKOPOCTH M3MEHEHHUSI MATHUTHOTO TIOTOKA.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomoi

N3y4yeHne MarHuTHOTO TOJISI KATYIIIKU C TOKOM.

HccnenoBanne n1eicTBUS MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.

WccnenoBanue sBICHHS 3JIEKTPOMArHUTHON WHIYKITHH.

Pasnen S. KosieGanust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHsle Koaieoanus



Kone6arenbnas cucrema. CBoOOOAHBIC MexaHUYEeCKHE KosieOaHus. ['apMoHYecKre KoieOaHus.
[Tepuon, gacrora, ammuintyzna u ¢asa koneGanuii. [IpyXMHHBIN MasTHUK. MaTeMaTnuecKuil MasiTHUK.
VYpaBHeHHe rapMoHHUEcKUX Kojebanuil. [IpeBparienre sHepriuy Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit KOHTYp. CBOOOTHBIC AIIEKTPOMATHUTHBIE KOJICOAHUS B UICATLHOM
KOJIeOaTEIbHOM KOHTYpE. AHAJIOTHUSI MEXKTy MEXaHUYECKUMHU U 3JIEKTPOMAarHUTHBIMH KOJIEOaHUSIMHU.
®opmyna Tomcona. 3aKOH COXpaHEHUS SHEPTUH B UACATHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaroumx KojJebaHusx. BeiHyXIeHHbIE MEXaHUYEeCKUE KoaeOaHusl.
Pe3onanc. BeiHyX/1€eHHBIE 2IEKTPOMAarHUTHBIE KOJIEOAHUS.

ITepemennbiit Tok. CuHyCOMAAIBHBINA TEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO TOKA.
AMIITMTYIHOE U JEMCTBYIOIIEE 3HAYEHUE CUIIbl TOKA U HAIIPSKEHHUS.

Tpancdopmarop. [IpousBoacTso, nepeaada u NOTpedICHUE INEKTPUUECKON IHEPTHH.
DKOJIOTUYECKHE PUCKH IPU IPOU3BOJICTBE 3IEKTPO3HEpruu. Kynsrypa ucnoiab3oBaHust
AIIEKTPOIHEPIUH B TOBCEIHEBHOM JKU3HH.

TexHuueckue yCTpoiCcTBa U MPAKTUUECKOE IIPUMEHEHHE: IJEKTPUUECKUN 3BOHOK, T€HEPATOP
MEPEMEHHOTO TOKA, IMHUH 3JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOareabHOW CUCTEMBI (MIPYKUHHBINA WIM MaTeMaTHUeCKUI
MasITHUK).

Habmronenue 3aTyxaromux KoneOaHuil.

HccnenoBanne CBOMCTB BbIHYKICHHBIX KOJICOAHUM.

Habmronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHNSI.

OcuuorpaMmbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHHS OT BPEMEHH) JIJIsl 3JeKTPOMAarHUTHBIX
KOJICOaHHIA.

Pe3onaHc npu nocnenoBaTeIbHOM COSTMHEHUH PE3UCTOPa, KaTyIIKU HHIYKTUBHOCTH U
KOH/JIEHCATOopA.

Mozens TMHUU SIIEKTPOIIepeIauu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEpUO/Ia MaNIbIX KOJIeOaHUI Tpy3a Ha HUTHU OT AJTUHBI HUTH H
Macchl Ipy3a.

HccnenoBanne nepeMeHHOr0 TOKa B IIEMU U3 MTOCJIEI0BATENbHO COEAMHEHHBIX KOHAEHCATopa,
KaTyLIKU U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaZHUMHbBIE 60IHbI

Mexanudeckue BOJIHBI, ycaoBHs pacpocTpanenus. [lepuon. CkopocTh pacnpocTpaHeHUs U
JmuHa BoNHEL. [lonepeunslie u poaosabHble BOTHBL. MHTepdepeHus u qnudpakius MeXxaHH4eCKIuX
BOJIH.

3Byk. CxopocTs 3ByKa. [ pomKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJIHBI. YCIIOBUS U3TyUYEHUS SIEKTPOMArHUTHBIX BOJIH. B3aumHas
opueHraius BekropoB E, B, V B anekrpomarautHoOi BoiHe. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH:
OoTpakeHue, mpejJoMiIeHue, noaspusanus, Tudpaxuus, naTepdepennns. CKopoCTh 3JIEKTPOMArHUTHBIX
BOJIH.

[[Ixama sneKTpoMarHuTHEIX BOJTH. [I[puMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHUMIIBI paTnOCBA3U U TelEeBUACHUS. Paaronokarusi.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPY’KaIOIIEel Cpebl.

TexHuuyeckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
YABTPA3ByKOBasl JUArHOCTHKA B TEXHUKE U MEIUIIMHE, pajiap, paIiuonpUEMHUK, TEIEBU30p, AHTEHHA,
tenedon, CBU-neun.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacpoOCTPAHEHHE TOTIEPEUHBIX U MPOJOIBHBIX BOJH.

Konebmtomieecs Te10 Kak HCTOYHUK 3BYKa.

Habmonenne otpakeHus U IpeIoMIICHHS] MEXaHHYECKHUX BOJH.

HaGmronenne natepdepeHny u Audpakiinid MEXaHUIeCKUX BOJIH.

3BYKOBOI PE30HAHC.



HaGmronenre cBs3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUIMTYION M 4aCTOTON KOJIeOaHUA.

HccnenoBanne CBOWCTB 3JEKTPOMATHUTHBIX BOJH: OTPaXKEHUE, MPETOMIICHUE, TTOJIIpU3alius,
nudpakiys, HHTEpPEpeHITHS.

Tema 3. Onmuka

['eomeTpuyeckas ontuka. [IpsMonuHeliHoe pacipocTpaHeHUE CBETa B OMHOPOAHOM cpene. JIyu
cBera. ToyeyHbIl ICTOYHHK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300paxeHuii B MII0CKOM 3epKalie.

[Tpenomiienue cBeTa. 3aKOHBI MPEIIOMIICHUS CBETA. AOCONIOTHBIN MOKA3aTelb IPETOMIICHHS.
[TonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHblil yroil MOJTHOTO BHYTPEHHET0 OTPAXKEHUS.

Hucnepcus ceera. ClnoxHBbIi cocTtaB 6enoro csera. LBert.

Cobupatoiue 1 paccerBaromye JMH3bl. ToHkas TuH3a. @OKYCHOE PacCTOsIHUE U ONTUYECKast
cwita ToHKo# nuH3EL [TocTpoeHne n300pakeHnii B COOMPAOIINX M paCCEHBAIOIINX JInH3aX. Dopmyna
TOHKOW JIMH3bI. YBEJIIMUEHHUE, JaBAEMOE JIMH30M.

[Ipenensl npUMEHUMOCTH TEOMETPUYECKON ONTUKH.

Bonnosas ontuka. Uatepdepennus csera. KorepeHTHbIE HCTOYHUKH. YCIOBUS HAOMIONEHUS
MaKCUMYMOB U MUHIMYMOB B HHTeP()EPECHIIMOHHOW KAPTHHE OT IBYX CHH(A3ZHBIX KOTCPESHTHBIX
HCTOYHHKOB.

Hudpakuus ceera. Judppakunonnas pemérka. YcioBue HaOIIOISHHS ITIaBHBIX MAKCUMYMOB TIPH
MaJIcHU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue yCTpoiCTBa U MPaKTHUECKOe IPUMEHEHHE: OUKH, JyTa, (oToarnmapar,
MIPOCKIIMOHHBIN armapar, MUKPOCKOII, TEJIECKOT, BOJJOKOHHAS ONTHKA, TU(paKIIMOHHAS PEIIETKA,
TIOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOe paciipocTpaHeHHe, OTpaXKeHHE U IpejoMieHre cBeta. OnTruueckue mpruoopshl.

[TonHOE BHYTpeHHEE OTpakeHne. Mosienb CBETOBOA.

HccnenoBanue cBOMCTB U300paKEHUI B TMH3AX.

Mopenu MUKpPOCKOTIa, TeJIECKOa.

Habmronenue untepdepeHiny ceta.

Hab6nronenue nudpakiuu ceera.

Habmronenue aucnepcun cBera.

[Tony4yeHue cekTpa ¢ MTOMOIMIBIO IPU3MBI.

[TonyueHue criekTpa ¢ MOMOIILI0 TUDPAKITUOHHOMN PEIIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

W3mepeHue rnokasaress MpesioMJICHUs CTEKIA.

HccnenoBanue CBOMCTB U300paKeHUI B THH3AX.

Hab6nronenue nucrniepcuu cera.

Pa3znes 6. OcHOBBI crielIUAIbLHO TEOPUU OTHOCUTEIBLHOCTH
I'paHuIbl IPUMEHUMOCTH KJIaCCHUECKOW MexaHUKH. [locTynarel cnenuanbHON Teopun
OTHOCHUTEJIbHOCTH: MTHBAPUAHTHOCTh MOJIYJISl CKOPOCTHU CBETA B BaKyyMe, PUHIUI OTHOCUTEIBbHOCTH
OWHIITENHA.
OTHOCHUTENBHOCTH OIHOBPEMEHHOCTH. 3aMe/IJIeHHe BPEMEHU U COKpAIleHHE JJIUHBI.
OHeprus U UMIYNbC PENATUBUCTCKON YaCTHIIBI.
CBs13b MacChI C SJHEPTUEN U UMITYJIBCOM PEISATUBUCTCKONW YaCTUIbl. DHEPTUS ITOKOS.
Pa3gen 7. KBantoBas gpusnka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU
®otonsl. Dopmyna [Tnanka cBs3u sHEPrUM (HOTOHA C €r0 YACTOTOM. DHEPrusl U UMIYIIBC (POTOHA.
OtkpriTue u uccnenoBanue Gorodddexra. Onpitol A. I. CroneroBa. 3akoHbl poTodPPeKTa.
VYpaBuenue DitHmrerna st potorddexra. «Kpacnas rpannna» potorddexra.
JaBnenue cBera. OnwiTel [1. H. JIeOenena.
XHUMHUYECKOE JEUCTBUE CBETA.



TexHUYECKHe yCTPOHUCTBA U TIPAKTUYECKOE IPUMEHEHHE: (POTOITEMEHT, (HOTOJATYHK, COTHEUHAS
Oarapesi, CBETOIUO].

Jlemoncmpayuu
®oTo3eKT Ha YCTAaHOBKE C ITTHKOBOH IIACTHHOM.

HccnenoBanne 3akoHOB BHEITHETO (oTodddeKTa.
Cseronuon.

Comnnednast 6arapest.
Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesauto o -gactuil. [nanerapuas Mojiesnb
aroma. [Toctynarel bopa. M3ny4enue u nornomienrne GOTOHOB MPH MEPEXO/IE aTOMa C OJHOTO YPOBHS
SHepruu Ha apyroi. Buasl cnektpoB. CrieKTp ypOBHEHN 3HEPruu aroMa BOJOPOA.

BousiHoBBI€ cBOiCTBA yacTull. BonHel ne bpoitisa. KoprycKynsspHO-BOJIHOBOU Ayalld3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIy4YECHHE.

TexHuueckue yCcTpoicTBa U IPAKTUUECKOE IPUMEHEHHUE: CIIEKTPaIbHbIA aHAIN3 (CIIEKTPOCKOIN),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monens omnbita Pesepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Habmronenve nuHeHyarbiX COEKTPOB U3ITyYeHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HabGnronenne nuneiyaroro cnekrpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTBI, JOKA3bIBAIOIINE CI0KHOCTh CTPOCHHUS siipa. OTKPBITHE PaIuOaKTUBHOCTH.
OmnsiTel Pe3epdopaa mo onpeseneHuto coctaBa paauoakTUBHOTO u3nydenus. CoiicTBa anbda-, 6era-,
ramMmma-usnydeHus. BiausiHue paaioakTUBHOCTH Ha KUBBIC OPTaHU3MBI.

OTxkpbITHE IPOTOHA U HeWTpoHa. HykiionHas mozens aapa Ieiizen6epra—lBanenko. 3apsn siapa.
Maccosoe uncio sapa. M3oronsl.

Anbda-pacnaa. DNeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['TaMMa-u3nydenue. 3akoH
PaAMOAaKTUBHOIO pacnaja.

OHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuibl. Jleekt Macchl sapa.
S nepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiii peaktop. Tepmosaepuslit cuaTe3. [IpoOieMbl 1 MEePCIeKTUBHI AASPHON SHEPTETHKY.
DKOJIOTUYECKHE ACTIEKTHI SIEPHON YIHEPTETHKHU.

QHCMCHTapHBIC YaCTHUIIBI. OTI(pLITI/Ie MO3UTpPOHA.
MeTO]:[BI Ha6J'IIO)1€HI/I$I " pECTUCTpaAllUU SJICMCHTAPHBIX YaCTHII.
CDYHI[aMeHTaJ'IBHBIe B3auMoencTBusA. EAUHCTBO (I)I/ISI/I‘-ICCKOI\/'I KapTHUHBI MUpA.

TexHUYyeckue ycTpoucTBa M MPAKTUYECKOE IPUMEHEHHE: TO3UMETpP, KaMepa BuiibcoHa, saepHbIi
peakrtop, aroMHast 6omoa.

Jlemoncmpayuu

Cu€TYnK HOHU3HUPYIOLIUX YACTHIL.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol
HccnenoBanue TPeKOB YacTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3gen 8. DineMeHTbI aCTPOHOMHUM M aCTPOQU3UKHI

OTanel pa3BUTUA acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAYECHUE ACTPOHOMUH.

Bun 3Bé3nnoro neba. Co3Besausi, sipkue 3BE3/bI, TNIAHETHI, UX BUIUMOE JIBUKEHHE.

ConHedyHas cucrema.

Comnnne. Conneynast akTuBHOCTb. McTrounnk sHeprun ConHa U 3B€371. 3BE3/1bI, NX OCHOBHBIE
XapaKTEPUCTHKU. JlmarpaMmMa «CeKTPpaIbHBIN KIacC — CBETUMOCTBY. 3BE3/IBI TNIABHOU
MOCJEI0BaTEIbHOCTH. 3aBUCUMOCTh «MacCa — CBETUMOCTb) ISl 3BE3/1 [NITABHOM MOCIIEI0BATEIbHOCTH.

BryTtpennee crpoenue 38€31. COBpeMEHHBIE TTPEICTABICHUS O TPOUCXOKICHUH U dBoIoIMK ComHIla
U 3BE311. DTaIlbl )KU3HU 3BE3I.



Muieunsrii [TyTs — Hama [Nanaktuka. [lonoxenue u qeuxenne Comnnua B ['anaktuke. Tumnbl
rajakTuk. Paguoranaktuky u kBazapel. UEpHBIE ABIPBI B s/Ipax rajJakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa06ma. Pazoeranue ranaktuk. Teopust bonbmoro
B3pbIBA. PEIMKTOBOE U3TyUeHNE.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HabGnronenust HEeBOOPYKEHHBIM TJIa30M C UCIIOJIH30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHHUM JIJIS
orpezieNieHus MOJI0KEeHUs HeOECHbIX 0OBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHbIE co3Be3usi CeBEpHOTo
MOJTyIIapust U sIpKUE 3BE3/IbI.

HaGmronenus B reneckon JlyHsl, mianet, Mieunoro [TyTu.

O0o0maromee NOBTOpeHHe

Poitb pu3uku 1 acCTpOHOMHH B IKOHOMHYECKOM, TEXHOJOTUYECKOM, COIMAILHON U ATHYECKON
chepax AeSITeTLHOCTH YEIOBEKa, POJIb U MECTO (DU3MKHU M aCTPOHOMHH B COBPEMEHHOUN HAyYHOM
KapTHUHE MUPa, POJib PU3NUECKON TEOpHH B POPMHUPOBAHUHU MIPEACTABICHHUM O PU3NYECKON KapTUHE
MHUpPa, MECTO (PU3MIECKOI KapTUHBI MUPA B OOIIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUI O IPUPOJIE.

Me:xnpeaMeTHble CBA3M

Uzyudenue kypca ¢puszuku 6a30Boro ypoBHs B 11 kimacce ocymiecTBisieTcs ¢ yuéToMm
COJICPKATEIHLHBIX MEKIIPEIMETHBIX CBSI3CH C KypCcaMu MareMaTHKH, OMOJIOTHH, XUMHUH, Teorpaduu 1
TEXHOJIOTUH.

Meosicnpeomemmuvle noHsamus, CBSI3aHHBIE C U3YYEHHEM METOO0B HAyYHOTO TTO3HAHUS: SIBJICHHE,
HAy4HbIN (akT, runoresa, Gusndeckas BeTUUMHA, 3aKOH, TeOpus, HAOIIOeHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHKE, MOJICIIb, U3MEPEHHE.

Mamemamuxka: pelieHHe CUCTEMbl YPaBHEHHM, TPUTOHOMETPpHUECKHE (PYHKIUU: CUHYC, KOCUHYC,
TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIIUUA HA OCU
KOOPJIMHAT, CII0KEHHUE BEKTOPOB, IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIUH, MPU3HAKH 110100US
TPEYTOJILHUKOB, OTPE/IEIICHHE TUIOMIAIN ITOCKUX (GUTYp U 00BEMA TEl.

buonocus: snekTpudecKkue sIBICHUS B )KUBOU MPHUPOJIE, KOleOaTeIbHbIe IBUKECHUS B )KUBOM
MIPUPOJIE, ONTUYCCKUE SBJICHUS B )KHBOW MPUPOJIE, IEUCTBUE paIiallii Ha KUBBIE OPTaHU3MBI.

Xumus: cTpoeHrEe aTOMOB U MOJIEKYJI, KpPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX TEJl, MEXaHU3MBI
00pa30BaHMsI KPUCTAJUIMYECKON PEIIETKU, CIEKTPAJIbHBIN aHaIu3.

T'eoepaghus: MarHUTHBIE TIOTIOCA 3€MJITH, 3aJIEKU MATHUTHBIX pya, GOTOChEMKA 3eMHOM
MOBEPXHOCTH, TIPEICKA3aHUE 3EMIICTPSICCHU.

Texnonoeus: IMHUM 3IIEKTPONEPEIad, TEHEPATOp NEPEMEHHOTO TOKA, AJIEKTPOABUTATEND,
WHIYKIIMOHHAs TIeYb, pajap, paaAuonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neun,
MPOEKIIMOHHBIN amnmnapar, BOJIOKOHHAs ONTHKA, COTHEUHasi 6arapes.

IIJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOT'PAMMGBI 11O ®U3UKE HA
YPOBHE CPEJJHEI'O OBLIET'O OBPA3OBAHUSA
OcBoenune yueOHOTO TipenmMeTa «Pusnka» Ha YpOBHE CpeaHEro oo1ero oopazoBanus (6a30BbIi
YPOBEHB) TOJDKHO 00ECIIEUUTH JOCTIKEHUE CISYIOMUX JIMYHOCTHBIX, METAIIPEIMETHBIX 1
MPEeIMETHBIX 00pa30BaTeNIbHBIX PE3YIIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbI
JInaHOCTHBIE PE3YNBTaThl OCBOEHUS yueOHOro npeamera « Ou3ukay JTOKHBI OTPakaTh
TOTOBHOCTB U CITOCOOHOCTH 00yUaroMXcs PyKOBOJCTBOBAThCS C(OPMUPOBAHHON BHYTPEHHEH
MO3UIMEN TUYHOCTH, CHCTEMOM LIEHHOCTHBIX OPUEHTALUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIMX TPAJAULMOHHBIM [IEHHOCTSIM POCCHIICKOro 00I1IeCcTBa, pacCIIUpEHUE KU3ZHEHHOTO
OIBITA M OIBITA JCSATEIBHOCTH B IIPOLIECCE PEAM3ALIMM OCHOBHBIX HAIIPABJICHNUN BOCIIUTATEIbHON
JIeATEIbHOCTH, B TOM YHUCJIE B YACTHU:



1) rpa:k1aHCcKOro BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKOW MO3UIIUH 00YYAOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUNCKOTO OOIIECTBa;

MPUHATUE TPAJAUIIMOHHBIX O0IIEYEIOBEYECKUX T'YMAaHUCTUUECKHUX U JEMOKPATUUECKUX
IIEHHOCTEM;

TOTOBHOCTB BECTH COBMECTHYIO JCSITEILHOCTh B HHTEPECAX IPaTaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIIPaBJICHUHU B 00pa30BaTeNIbHOM OpraHu3aluu;

YMEHHE B3aMMOJICHCTBOBATh C COIIMATbHBIMA HHCTUTYTaMHU B COOTBETCTBHH C UX (PYHKIIUIMU U
Ha3HAYEHUEM;

TOTOBHOCTb K T'YMAHUTAPHOM U BOJIOHTEPCKOU NEATENBHOCTH;

2) IAaTPHOTHYECKOTO BOCIIMTAHUS:

c(OpPMHPOBAHHOCTH POCCHICKOM I'PakTaHCKON WACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOUIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTH)KEHUSIM POCCUUCKUX YUEHBIX B
o0mactu (PM3MKU M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYCCKOTO TIOBEICHUS;

CIIOCOOHOCTD OIICHUBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PELICHHS, OPUSHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHKCJIE B ACATEIHHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJla B IOCTPOCHHUE YCTOMYMBOTO OyAyIIero;

4) 3¢TeTHYECKOT0 BOCITUTAHMS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKIIFOUasl 3CTETUKY HAyYHOTO TBOPYECTBA, PUCYILIETO
¢uznyecKol HayKe;

5) Tpyn0BOr0 BOCIMTAHMS:

WHTEpPEC K Pa3IudHbIM cepaM mpodheCcCHOHATLHOM IEATEIPHOCTH, B TOM YUCIIC CBS3aHHBIM C
(buU3HKOI U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOp Oyayieit mpodeccuu U peain30BhIBaTh
COOCTBEHHBIC KU3HEHHBIC IJIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPAa30BaHUIO B 00JIACTH (PU3UKU HA
MPOTSHKEHUN BCEH KU3HU;

6) K0JIOrMYeCKOr0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, OCO3HAHHE MI00AIBHOTO XapaKTepa
HKOJIOTHYECKHUX MPOoOIeMm;

IJIAHUPOBAHUE U OCYIIIECTBIICHHUE JICCTBHUI B OKPYKAIOILIEH CPEJIe Ha OCHOBE 3HAHUS LIEJIeH
YCTOMUYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacUIMpeHue OIbITa ACSITEIILHOCTH SKOJIOTMYECKON HAIIPaBICHHOCTH HA OCHOBE MMEIOIIMXCS
3HaHU 10 PU3UKE;

7) IEHHOCTH HAYYHOI'0 MIO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bu3nyeckoi HayKH;

OCO3HAHME [IEHHOCTH HAayYHOU JESITeNbHOCTH, TOTOBHOCTh B MPOIECCE U3YUEHUS (PUBUKU
OCYIIECTBIIATH MPOEKTHYIO U UCCIIEI0BATEIHCKYIO AEATEIFHOCTh HHANBUYaIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBare/ibHble YHUBEPCAJbHbIE YUeOHbIE HeHCTBUS
ba3zoBble Jlornueckue aeicTBUs:
CaMOCTOSITENIbHO (DOPMYITHPOBATh M aKTyaJIM3UPOBaTh POOIIeMY, pacCMaTpUBaTh €&
BCECTOPOHHE;
ONPEACIIATh e NEATeIbHOCTH, 3a/1aBaTh TapaMETPhl U KPUTEPUHU UX JTOCTHKEHUS,
BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B PACCMaTPUBAEMbIX (DU3HUECKHX SBICHHSIX;
pa3pabarbIBaTh TJIaH pelIeHUs MPOOJIEMBI ¢ YIETOM aHATN3a UMEIOIINXCS MAaTePUATIbHBIX
HEMAaTEepPUAIIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTUBBI B ACSATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB 1I€JISIM, OLICHUBATh
pI/ICKH HOCJIGI[CTBPIFI ACATCIIBbHOCTH,



KOOPZAMHUPOBATH U BBHIIOIHITE PA0OTY B YCIOBHUSAX PEATbHOTO, BUPTYAILHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIICHHE TIPU PEIICHUH KU3HEHHBIX TPOOIEM.

Ba3oBble ucciienoBaTeIbCKHE TeCTBUS:

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU TIOHATHSIMH U METOJaMH (PU3NICCKON HAYKH;

BJIaJICTh HAaBBIKAMHU Y4eOHO-MCCIIEIOBATEIbCKON U MPOEKTHON AEATEIBHOCTH B 00JIaCTH (DPU3HKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIHbHOMY TIOMCKY METOJIOB PEIICHUS 3a/1a4 (PHU3UIECKOTO
COJIepKaHUSs, MPUMEHEHHIO Pa3IMIHBIX METOJIOB MIO3HAHUS;

BJIAJICTh BUJAMH JCATEIBHOCTH IO MOJYYCHHUIO HOBOTO 3HAHUS, €0 HHTEPIIPETAIUH,
npeoOpa30BaHUIO M IPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYAIMIX, B TOM YHCIIE TIPU CO3JaHUN
y4eOHBIX MPOEKTOB B 00JIaCTH (HU3UKH;

BBISIBJISITh IPUYUHHO-CIICICTBEHHBIC CBS3H M aKTyalIM3UPOBATh 3a]1a4uy, BBIIBUTATh TUTIOTE3Y €€
pelIeHHs, HAXOAUTh apTYMEHTBI JJIs JIOKa3aTeIbCTBa CBOMX YTBEPKICHUM, 3a/1aBaTh apaMeTPhl U
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh NOJIYYCHHBIC B XO/I€ PEIICHUS 3a7a4M PE3yJIbTaThl, KPDUTHUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBHUTh U POPMYJIHPOBATH COOCTBEHHBIC 3a/1a4l B 00PA30BaTECIBLHOMN JICATEIIEHOCTH, B TOM YHCJIC
pU U3y4eHUN QU3NKH;

JIaBaTh OLEHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETh IIEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUYECKYIO 00IACTH KU3HEACATEIILHOCTH;

yYMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX PEAMETHBIX 001aCTeii;

BBIJIBUTaTh HOBBIC UJICH, MIPE/JIaraTh OPUTHHAIBHBIC TIOIXO/IbI U PEIICHHS;

CTaBHUTb MPOOJIEMBI U 33]1a4H, JIOYCKAIOIINE AIbTCPHATUBHBIC PEIICHUSI.

Pa6ora ¢ nunopmanueii:

BJIAJICTh HABBIKAMU TOJTy4YeHUS HHDOopMaIuu GU3NIECKOTO COICPIKAHUS U3 UCTOYHUKOB Pa3HbBIX
THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATH TIOUCK, aHAIHN3, CHCTEMATU3aluI0 U HHTEPIIPETAIINIO
UH(OPMAITUH Pa3IMYHBIX BUAOB U (GOPM IPEICTABICHUS;

OILIEHUBATh JOCTOBEPHOCTHh HH()OPMAIINH;

HCIIONB30BaTh CPEJICTBA HHPOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OPTaHU3AIMOHHBIX 33134 C COOTFOJICHIEM TPeOOBaHUH
HPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, peCypcocOepekeH s, TPABOBBIX U ATHUECKUX HOPM,
HOPM HH(OPMAITMOHHON 0€30MMaCHOCTH;

CO03/1aBaTh TEKCTHI (PU3NYECKOTO COACPIKAHMSI B PA3TUYHBIX (hopMaTax ¢ y4€TOM Ha3HAUYCHUS
UHQOPMAITUH U TIENIEBOW ayAUTOPUH, BEIOUPAst ONTUMAIBHYIO (hOpMY NIPEACTABICHUS ¥ BU3YyaJIN3aIlUH.

KoMMmyHuKaTMBHBbIE YHMBepcaJbHble YUeOHbIe el CTBHUS:

OCYILECTBIIATH OOIIEHUE HA YPOKaX (PU3MKH U BO BHEYPOUHOHU JEATEIbHOCTH;

pacrno3HaBarh MPeANOChIIKA KOH(DINKTHBIX CUTyalluid U CMSATYaTh KOHQIIUKTBI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUs C UCIIOJIB30BAHUEM SA3BIKOBBIX CPENICTB;

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHON U UHIUBUYalIbHON paboOThI;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX ACUCTBUI ¢ yUETOM OOLIMX UHTEPECOB U
BO3MOYKHOCTEH Ka)KI0r0O 4IeHa KOJJICKTUBA;

[IPUHUMATD LIEJIM COBMECTHOU JEATEIbHOCTH, OPraHU30BbIBAaTh U KOOPAUHUPOBATH JEHCTBHUS 110
€€ JOCTHXKEHHIO: COCTABJIATH IIJIaH IEUCTBUH, paCIIPEAEIIATh POJIA ¢ YYETOM MHEHUM YYaCTHHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHON pabOTHI;

OILICHMBATh Kau€CTBO CBOETO BKJIAJa U KaXJI0r0 YYaCTHHKA KOMaH/Ibl B OOIIMI pe3ysbTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeIararb HOBbIE IPOEKTHI, OLIEHUBATh UAEH C ITO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKOM 3HAUUMOCTH;

OCYILECTBIIATH MIO3UTUBHOE CTPATErMYECKOE IMOBEICHNE B PA3JIMYHBIX CUTYalHUsIX, IPOSBIIATH
TBOPYECTBO U BOOOpaKEeHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC yHHBepcabHbIe y4eOHbIE 1eiiCTBHSA



Camoopranu3amnus:

CaMOCTOSITENILHO OCYIIECTBIISATH TTO3HABATEIBHYIO JEATEIILHOCTH B 00JIACTH (QU3UKH U
ACTPOHOMHUHU, BBISIBIIATH TPOOJIEMBI, CTAaBUTh U JOPMYIIMPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOATEJILHO COCTABIIATH IJIaH PELIEHUS PACYETHBIX U KAUECTBEHHBIX 3a/a4, IJ1aH
BBITMIOJTHEHUSI TPAKTUYECKOIN pabOThI ¢ yUETOM UMEIOIINXCS PECYpPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U
MPEAIIOYTCHUN;

JIaBaTh OLICHKY HOBBIM CUTYyalUsIM;

pacmupsaTh paMKH y9eOHOTO TIpeIMeTa Ha OCHOBE JTUYHBIX MPEAMOYTCHHI;,

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, Oparh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATh PUOOPETEHHBII OMBIT;

croco0CcTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO SPYIULIUHN B 00JaCTH PU3UKU, TOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

JIaBaTh OLICHKY HOBBIM CUTYyAaIlUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

BJIAJICTh HABBIKAMU MTO3HABATEIHHOM pedieKchn KaKk 0CO3HAHUS COBEPIIAEMBIX ACHCTBUN U
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAaHUI;

MCIIOJIb30BaTh MPUEMBI Pe(DICKCUU JIJIsl OLIECHKH CUTYaIlUH, BBIOOpA BEPHOTO PEIICHUS,

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHATIM3€ PE3YJIbTaTOB IEITEIbHOCTH;

MPUHUMATH ce0sl, TOHUMAas CBOU HEOCTATKU U IOCTOUHCTBA;

MPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHATIN3€ PE3YJIbTaTOB IEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nmpomiecce nocTrkeHUs JIMYHOCTHBIX PE3YIBTaTOB OCBOCHHUSI POTPAMMEI TI0 (DU3HKE IS
YPOBHS CpPEeHETO 00111ero 00pa30BaHus y 00y4aIOIINXCs COBEPIICHCTBYETCS SMOIIMOHATBHBIN
WHTEJUICKT, MPEATOIAralonIfni cOPMHUPOBAHHOCTD:

CaMOCO3HaHMSI, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE COCTOSTHUE,
BUJICTh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOMN IMOIIMOHAILHOM cdephl, OBITh YBEPEHHBIM B Ce0€;

CaMOpETyJINpPOBaHUs, BKIIFOUAIOIIErO0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTh 32
CBOE TIOBEJICHHE, CTIOCOOHOCTh aIalITUPOBATHCS K AMOITUOHAIBHBIM U3MEHEHUSIM U TIPOSIBIIATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIUH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO 1IEJIN U YCIIEXY, ONTUMHU3M,
MHULIMATUBHOCTh, YMEHUE JIEUCTBOBATh UCXOAS U3 CBOMX BO3MOKHOCTEH;

AMIATHH, BKIFOYAIOIEH CTTIOCOOHOCTh MMOHUMATh AMOIIMOHAIIEHOE COCTOSIHUE PYTHX, YIUTHIBAThH
€ro MpHu OCYIIECTBIEHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHIO M COMEPEIKUBAHUIO;

COIMATFHBIX HABBIKOB, BKITFOYAIOIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUSI C IPYTUMU
JOIbMU, 3200TUTHCS, MPOSBIISATH UHTEPEC U pa3periaTth KOH(IUKTHL.

MNPEAMETHBIE PE3YJIBTATbBI

K xoniy oOydenus B 11 kiaacce npeMeTHbIE pe3yIbTaTbl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH Y 00YUaIOIINXCS YMEHUM:

JIEMOHCTPUPOBAThH Ha MIPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHHU COBPEMEHHOM HAay4HOM
KapTUHBI MHpPA, B pPa3BUTHUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTHM, B TPAKTUUECKOH NEATEIbHOCTH
JIFONEH, IEIOCTHOCTD U €IUHCTBO (PU3MUECKON KapTHHBI MUPA;

YUUTHIBaTh IPAHUIBI IPUMEHEHUS U3YYEHHBIX (QU3NUECKUX MOJIeNIeH: TOUEUHBIN ATEKTPUIECKUI
3apsif, JIy4 CBETA, TOUYEUHBIN HCTOUYHUK CBETA, AEPHAS MOJIEb aTOMA, HYKJIOHHAsI MOZIETb AaTOMHOTO
A1pa MpH perieHny GU3nIecKux 3a1ay;

pacrio3HaBarh pU3NUECKUE SBIECHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKY M KBAHTOBOM (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD, TEMJIOBOE, CBETOBOE,
XMMHYECKOE, MArHUTHOE AEUCTBUS TOKA, B3aUMOJECHCTBHE MarHUTOB, 2JIEKTPOMArHUTHAs! MHIYKLU,
JEHUCTBHE MarHUTHOTO TOJIS Ha TPOBOIHUK C TOKOM U ABIKYIIMICA 3apsifl, JEKTPOMAarHUTHBIE
KoJ1e0aHMsI U BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHUE, TPETIOMIICHUE,



uHTepdepeHIus, TUGPaKus U MOJSIpU3aIUs CBETa, JUCTIEPCHS CBETa, (OTOIMEKTPUIECKUN dhPexT
(poroaddexr), cBeTOBOE NaBIEHNE, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOa,
€CTECTBEHHAs U UCKYCCTBEHHAs paJll0aKTUBHOCTb;

OIMCBIBATh M3y4YEHHBIC CBOICTBA BEIIECTBA (ANMEKTPUUECKUE, MAaTHUTHBIE, OIITUYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTD PA3IMYHBIX CPE) U AIEKTPOMArHUTHBIC SIBIICHUS (TIPOLIECCHI),
UCTIONB3Ysl (PU3MYECKUE BETMUMHBIL: IICKTPUIESCKHIA 3apsil, CHJIa TOKa, SJICKTPUYECKOE HANpsKEHHUE,
ANIEKTPUYECKOE COMIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, ANEKTPOIBIKYIIAS CHIIa, paboTa TOKa,
WHIYKIUS MAarHUTHOTO TI0JIA, cujia AMriepa, cuia JlopeHia, WHAYKTUBHOCTh KaTyIIKH, SHEPT U
ANIEKTPUYECKOTO M MArHUTHOT'O TOJIeH, MEPUO/ U 4acToTa KojeOaHui B KojeOaTeIbHOM KOHTYpE, 3apsi
U CHJIa TOKA B IIPOIIECCE TAPMOHMUYECKUX AIEKTPOMArHUTHBIX KoeOaHui, pOKyCHOE pacCTOSHUE U
ONTHUYECKAsl CUJIA JIMH3BI, TPU ONUCAHHUH [IPABUIIBHO TPAKTOBATh (DU3MUECKHI CMBICI UCIIOIb3yEeMbIX
BEJINYMH, X 0003HAYECHUS U €AMHUIIBI, YKA3bIBaTh (JOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3HUECKYIO
BEJIMUMHY C JPYTUMHU BEJIMYUHAMU;

OTKCHIBATh U3y4YE€HHBIC KBAHTOBBIC SIBIICHUS U IPOIIECCHI, UCTIONB3Ysl (pU3NYeCKUe BETHUNHBIL:
CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YaCTOTA CBETA, SHEPTUs U UMMYIbC (HOTOHA,
NepUOJ] MOJTypactiaga, YSHEPTUs CBS3U aTOMHBIX SJIep, PH ONMCAHUU MPABUIILHO TPAKTOBATH
(buznYeCKU CMBICI HCIIONIb3YEMBIX BEJIMYUH, UX 0003HAYCHUS U €IMHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAOIIME TAaHHYIO PU3UYECKYIO BETUUYMHY C IPYTHMHU BEIMYMHAMU, BEIUUCIIATH 3HAYCHHUE
buznyecKol BETHUNHBI,

aHAM3UPOBATh (PU3UYECKUE MPOLIECCHI U SBICHUS, HCIIONB3Ys (PU3NYECKHIE 3aKOHBI M TIPUHIIHIIB:
3akoH OMma, 3aKOHBI IOCIIEAOBATENLHOTO U MAaPaJUIETLHOTO COSIUHEHUS TPOBOTHUKOB, 3aKOH J[OyIs—
Jlenna, 3aK0H JIEKTPOMArHUTHOM WHAYKIIUH, 3aKOH IPSIMOJIMHEHHOTO PaCIPOCTPAHEHHUS CBETA,
3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMIICHHUS CBETa, ypaBHeHHE DiHIITeiHa s poTodddexTa,
3aKOH COXPAaHEHUS YHEPTUH, 3aKOH COXPaHEHHS UMITYIIbCA, 3aKOH COXPAaHEHHS AIIEKTPUIECKOTO 3apsija,
3aKOH COXpaHEeHHsI MacCOBOIO YHCIa, MOCTYNaThl bopa, 3aKoH paroakTUBHOIO pacnajaa, mpu STOM
pa3nuyarh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA, €TO MaTEMAaTHUECKOE BBIPAXKEHUE U YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OTIpEIeNIAThH HANpPaBJIeHHE BEKTOPA WHAYKIIUH MarHUTHOTO TIOJIS TPOBOAHHUKA C TOKOM, CHUIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATh N300pa’keHUE, CO3/[aBaeMO€ IUIOCKUM 3€pKaJioM, TOHKOM JIMH301;

BBITOJIHATH SKCIIEPUMEHTBI 110 UCCIIEAOBAHUIO (PU3MUYECKUX SBJICHUN U MPOLIECCOB C
UCTIOJIb30BaHHEM TPSMBIX 1 KOCBEHHBIX H3MEPEHHIA: TIPU 3TOM (OPMYIIMPOBaTh MpolieMy/3aiady u
TUIIOTE3y Y4eOHOI0O 3KCIIEpUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEAI0KEHHOr0 000py0BaHUs,
MIPOBOAMTH OITBIT U (POPMYITHPOBATH BHIBOJKI;

OCYILECTBIIATh NPSMbIE U KOCBEHHbIE U3MEPEHUs PU3NUECKUX BEITMUUH, IPU ITOM BBHIOUPATh
ONITUMAJILHBIN CTIOCO0 U3MEPEHHS U MCIIONIb30BATh H3BECTHBIE METO/IBI OIICHKH ITOTPEITHOCTEH
U3MEPEHUN;

MCCIIEIOBATh 3aBUCHMOCTH (PU3MUECKUX BEIMYHMH C HCIIOJb30BAHUEM TIPSIMBIX H3MEPEHUN: TIPU
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3yIbTaThl MOJYyYECHHOH 3aBUCUMOCTH (PU3NYECKUX
BEJINYMH B BUI€ TAOIHII ¥ TpaUKOB, JAEIaTh BBIBOBI IO PE3yJIbTaTaM HUCCIICIOBAHHS,

co0uoziaTh mpaBuiia 6€30MacHOro Tpy/a MpH MPOBEACHNUN HCCIEJOBaHUH B paMKax y4eOHOTro
IKCTIEPIMEHTA, YIeOHO-HCCIIeI0BATEILCKON M TPOSKTHOMN EATENIbHOCTH C HCIIOIh30BaHUEM
HU3MEPUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 00OPYIOBAHUS;

pemars pacu€THBIE 3a/1a9H C SIBHO 3a/IaHHON (PU3UYECKON MOIEIIBIO, HCIIOB3Ys (PU3UIECKHE
3aKOHBI ¥ IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33J]a4u BRIOMPATh (PU3HUECKYIO MOJIEIb, BBIICIATh
¢du3nvecKkre BENMIUHBI U (POPMYJITBI, HEOOXOIMMBIE TS €€ PEeIIeHHs, TPOBOAUTH PACUYETHI U OIICHUBATH
pearbHOCTh MOIY4YEHHOTO 3HaYeHUsI (PU3NUECKON BEINUHHBI,

pemars Ka4eCTBEHHBIE 3a/1a4K: BRICTPANBATh JIOTHYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccy/1eHul ¢ o1opoil Ha U3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

UCTIONIB30BaTh IPU PEIICHNN YIeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUH IS
MOWCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIUN U TIPEACTABICHUS Y4eOHON 1 HayYHO-TIOMYIISIPHOM
uH(pOpMAIUH, TOJYYSHHON U3 pa3IUYHbIX HCTOYHUKOB, KPUTHUECKH aHATU3UPOBATh MOIy4aeMyIo
UH(OPMAIHIO;



OOBSACHATH MPUHIUIIBI ACHCTBUS MAIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3inyarh
yCIIOBHA UX 0€30MAaCHOTO UCIIOIB30BAHUS B IIOBCETHEBHOMN JKU3HU;

MPUBOAUTD MIPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE ITPOLIECCOB OKPY>KAIOILIEr0 MUPA, B pPa3BUTHE TEXHUKHU U TEXHOJIOTUI;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOM KU3HU ISl 00ECTICUeHHS
0€30MacHOCTH MpH 00paleHnH ¢ TPHOOpaMH U TEXHHYECKUMH YCTPOMCTBAMH, JJISi COXPAaHEHUS
3I0POBBS U COOIIOEHUS HOPM PKOJIOTMYECKOTO MOBEICHUS B OKPY KaIOIIEH Cpeie;

paboTarh B IpyMIie ¢ BBIIOJIHEHUEM Pa3IMUHbIX COLMAIbHBIX pOJIEH, INIAHUPOBATh paboTy
IPYMIbL, PAlMOHAIBHO paclpeaesaTh 003aHHOCTH U IJIAHUPOBATh JESATEIIbHOCTh B HECTaHIaPTHBIX
CUTyalUsX, a[IeKBaTHO OLIEHUBATh BKJIAJ KayKO0r0 U3 YUACTHUKOB I'PYMIIbl B PELICHUE
paccMmarpuBaeMoi IpOOIEMBI.
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HaumenoBanue KoJsinuecTBo 4acoB
Ne DJIeKTPOHHbIe (LU (POBHIE)
pa3aesioB U TeM KonTpoabHbie IIpakTHyeckue
n/n Bcero o0pa3oBare/ibHbIE PecypcChl
NPOrpamMMbl padoTbI padoTbI
Pa3nea 1. JJIEKTPOANHAMHUKA
1.1 g/[;erf: ovarm S 1 1 3 Bubmmorexa OK
' P https://m.edsoo.ru/7f41c97¢
WHIYKIHS
Hroro no paszneny 11
Paznes 2. KOJIEBAHHWSA 1 BOJIHbBI
21| sncxmposammmme 9 1 Bubmmorexa OK
' P https://m.edsoo.ru/7f41c97c
KoJIeOaHus
22 | sncxmposammmmie 5 1 bubamoreia LIOK
' p https:/m.edso0.ru/7f41c97c
BOJIHBI
bubmuoreka [IOK
23 Onixa 10 3 https://m.edsoo0.ru/7f41c97c
Hroro no pazaemy 24

Pa3nea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

OcHOBEI CHeualIbHOM

31 LoD 4 1 bu6mmoreka [JOK
' p https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIbHOCTHU
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHThI KBAHTOBOM 6 bubnmoreka [IOK
' OIITUKH https://m.edsoo.ru/7f41c97c
bubmoreka IIOK
4.2 CTpocHHe atoma 4 https://m.edsoo.ru/7f41c97c
bubmoreka [IOK
4.3 ATOMHO 5/1pO > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Paznen 5. JJIEMEHTBI ACTPOHOMUU U ACTPODOU3UKU
51 DJIeMEHThI ACTPOHOMHH 7 1 bubnmoreka [IOK

1 acTpo(U3HUKH
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Hroro no pazneny 7

Pasznea 6. OBOBIAIOIIEE IOBTOPEHUE

6.1 Oo6o0maromiee 4 bu6mmoreka [IOK
' https://m.edsoo0.ru/7f41c97c

IIOBTOPEHUE

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME
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