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PabGouass mporpamma mo ¢u3MKe Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOXKEHHM M TpeOOoBaHMUU K pe3yibTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBarenbHOI nporpaMmsl, npeacraBieHHbIXx B @PI'OC COO, a Takxke ¢
yaéToM deaepanbHoil paboueii mporpaMMbl BoctiuTaHus u KoHIenmu npernogaBaHus
yueOHoro mnpeamera «®dusuka» B 00pa3zoBaTeNbHbIX oOpranuzanusx Poccuiickoi
denepanuu, peaim3yomuX OCHOBHbIE 00pa30BaTENbHbBIE IPOrPAMMBI.

HOACHUTEJBHASA 3AIIMCKA

N3ydenue kypca Gpusnku yriryOI€HHOTO YpOBHsI IO3BOJISIET PEAJIN30BATh 3a/1a4U
1po(heCCHOHATIBHON OpUEHTALIMN, HATIPABJICHO HA CO3/IaHUE YCIOBUM JJISl TPOSIBIICHUS
CBOMX HHTEJUIEKTYyaJIbHBIX M TBOPYECKHUX CHOCOOHOCTEM Ka)JbIM OOyYaroluMcs,
KOTOpbIE HEOOXOAMMBI JJsi TMPONOJDKEHUS 00pa3oBaHUs B  OpraHU3alUAX
npo(eCcCHOHANBHOIO  00pa30BaHMs MO Pa3iIMYHbIM  (U3UKO-TEXHUYECKUM U
UH)XECHEPHBIM CIEHUAIBHOCTSM. B mporpamme mno (¢u3uke OINpenemnstoTcs
IUTAHUPYEMBbIE pe3yJIbTaThl OCBOEHHUSI Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIEero
o0Opa30oBaHUs: JIMYHOCTHBIE, METANpPEIMETHbIE, NpeIMETHble (Ha YyriIyOJEHHOM
ypoBHe). HayuHo-MeToAomornyeckoi OCHOBOM g pa3palOTKU TpeOOBaHUM K
JUYHOCTHBIM, METalpeIMETHbIM U MPEAMETHBIM pe3yjibTaTaM OOy4YaroluXcs,
OCBOMBIIMX IpOrpaMMy 1o (U3MKE Ha YPOBHE CpeIHEro olIiero oopa3oBaHusl Ha
yIIIyOJIEHHOM YpOBHE, SIBIIIETCS CUCTEMHO-JIEATENbHOCTHBIA oaxo. IIporpamma mno
¢u3MKe BKIIOYAET: IUIAHUPYEMbIE pe3yJibTaThl OCBOEHUS Kypca (U3HKM Ha
yTIIyOJIEHHOM YpOBHE.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA
«®U3HUKA»

dusuka Kak Hayka 0 HanOoJjee OOIIMX 3aKOHAX MPUPO/Ibl, BHICTYIIAsl B KAUECTBE
y4eOHOTro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHUI 00
okpyxatomieM wmupe. IkonbHBI Kypc QU3HKM — CHCTEMOOOpa3yIOIMi i
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, MOCKOJIbKY (PHU3MUYECKHE 3aKOHBI JIEKAT
B OCHOBE NPOLIECCOB M SABJICHHUM, M3y4aeMbIX XUMHUEW, Ouonorued, puznyeckoi
reorpadueit u actpoHomueii. lcronap3oBaHue U aKTUBHOE NTPUMEHEHUE (DHU3UICCKUX
3HAaHUU OMPEENIUIIO XapakTep W OypHOe pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUI B
cdepe SHEPreTHKHU, TPAHCIIOPTa, OCBOCHUS KOCMOCA, ITOTYUYEHUSI HOBBIX MATEPUAJIOB C
3aJIaHHBIMU ~ CBOMcCTBaMH. I3yueHue (UMK BHOCHUT OCHOBHOM BKJIAJ B
(dbopMUpOBaHHE  €CTECTBEHHO-HAy4YHOM KapTUHBI MHpa oOydyaromierocs, B
(dbopMUpOBaHKE YMEHUI IPUMEHITh HAyYHBIH METOJ TO3HAHUS MTPH BBIIOJIHEHUN UMHU
y4eOHBIX HcclenoBannii. B ocHOBY Kypca (U3UMKM Ha YpPOBHE CpPEIHEro OOIIero
o0Opa30BaHus OJIOKEH P UAEH, KOTOPbIE MOYKHO pacCMaTpHUBaTh KaK MPUHIIMIIBI €10
ITOCTPOCHMUS.

HNnes wesocrHocTH. B COOTBETCTBMM € HEHW KypC SBIAETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJACPXKUT MaTepHall U3 BCEX pa3lesioB (M3HUKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

HUnesn renepanmsanum. B cooTBercTBUM ¢ Hell Marepuan Kypca (U3UKU
o0BeAMHEH BOKPYT U3HUECKUX Teopuil. Bemymmm B kypce sBiseTcst popMupoBaHUE
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaT€pUH, BEIIECTBE U IOJIE.

Hnes rymanurapusanuu. EE peasmsanus npeanosarac€T HCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHANa (U3HYECKOW HAyKH, OCMBICIECHUE CBS3H Pa3BUTHUS
¢bu3uKM ¢ pa3zBUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MTPOOTIEMaAMHU.



Nness npukiaaagHoil HanpasjeHHocTH. Kype gusuku yriyoaéHHOro ypoBHs
IIPEAIOJaraeT 3HaKOMCTBO C IIMPOKHM KPYTOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN U3YUYEHHBIX TEOPHUM U 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha YpOBHE
OOIIMX MPECTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

HNpess 3KOJOrM3anMM pPEAIN3YETCs IIOCPEICTBOM  BBEICHUS DJIEMEHTOB
COJEpKaHUs, MOCBSAIIEHHBIX SKOJOTMYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTUH, a Takxke OOCYXIeHus Mnpodiem
paLMOHATIBHOIO IPUPOAOIOIB30BAHUS U KOJIOIHYECKONH 6€301aCHOCTH.

HEJIN N3YUYEHUSA ®PUUKU HA YIJIYBJIEHHOM YPOBHE:

OCHOBHBIMHM TENISIMH W3y4YeHUs (u3uku B 0O0IIEM OOpa3oBaHWUU SIBIISIOTCS:
dbopMupoBaHHE HMHTEpECa U CTPEMIICHUS OOyYaloIMXCS K HAyYHOMY H3YyYECHUIO
IPUPOBI, PA3BUTHE UX MHTEIUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH; pa3BUTHE
MPEICTABICHUI O HAYYHOM METO/I€ MTO3HaHUsI U (POPMUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOUIIEHUSI K OKPYKAIOIIMM SIBIICHUAM; (POPMUPOBAHUE HAYYHOTO MHUPOBO33PECHUS
KaK pe3yJibTaTa U3y4YEeHHUs] OCHOB CTPOCHHSI MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB
buzuky; popMUPOBAHUE YMEHUI OOBSICHATH SIBJICHUS C UCTIOIB30BaHUEM (DU3NUECKUX
3HAHWM M Hay4YHBIX JI0KA3aTEIbCTB; (DOPMUPOBAHKE MPEACTABICHUN O POJU (HUBUKU
JUIS. pa3BUTHS JIPYTUX €CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTHI; pa3BUTHE
MPEICTABICHUI O BO3MOXKHBIX chepax Oyaymieil mpodecCuoHaIbHOU AESTENbHOCTH,
CBSI3aHHBIX C (PU3UKOM, MOJATOTOBKA K TaJIbHEHIIIEMYy 00yUYEHHIO B ’TOM HaIllpaBJICHUH.
JlocTikeHne 3TUX 1efiel 00ecrieurBaeTCsl pelieHueM CIeAYIOIINX 3a1a4 B MPOIIecce
U3y4YeHUS Kypca (PU3MKU Ha ypOBHE CPEIHEr0 O0IIero oOpa3oBaHus: MPUOOpPETEHUE
CUCTEMbl 3HaHUW 00 OOmUX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX,
BKJIIOYAs MEXAHUKY, MOJIEKYJIAPHYIO (PU3UKY, STIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY
U DJEMEHTHl acTpodu3uku; (HOpMUPOBAHHE YMEHUN MPUMEHSATH TEOPETUUYECKUE
3HaHHUS JUIsI OOBsSCHEHUS (GU3MUECKUX SBICHUN B MPUPOAEC U JUISI TPUHITHS
MPAKTUYECKUX PEIICHUN B TMOBCEAHEBHOM >KM3HMU, OCBOCHHUE CIIOCOOOB pelICHUS
Pa3JIMYHBIX 33/1a4 C SIBHO 3aJaHHON (PU3NUECKON MOJIENbIO, 3a/1a4, T0Ipa3yMEBAIOIIUX
CaMOCTOSITETIbHOE CO3/1aHue (PU3MYECKON MOJIeNH, aIeKBaTHOW YCIIOBUSIM 3a7ayM, B
TOM 4YHUCJE 3a/Jad WHXXEHEPHOTO XapakTepa; MOHMMaHWe (U3MYECKUX OCHOB H
MPUHLUIOB JEUCTBUS TEXHUYECKHX YCTPOWCTB M TEXHOJOTMYECKHUX IMPOIECCOB, MX
BIIMSHUSL Ha OKPYXKAIOIIYIO Cpely; OBJQJEHUE METOJaMH CaMOCTOSITEIbHOIO
IJIAHUPOBAHUSI W TPOBeNEHUs  (U3MUYECKUX  IKCIEPUMEHTOB, aHalu3a U
UHTEpHpeTanuun  WH(OpMaIuu, ONpeAeNieHUs JOCTOBEPHOCTH  MOJyYEHHOTO
pe3yJbTaTa; CO3aHUe YCIOBUM JJIsl Pa3BUTHUSL YMEHHUM POEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOW JAESATEILHOCTH; pa3BUTHE HHTEpeca K cdepam mnpodhecCHoHaIbHOM
NEATEeIbHOCTH, CBSI3aHHOM ¢ (DU3UKOM.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIVIAHE

B cootBerctBuu ¢ TpedoBanusmu @I'OC COO yrmyOnéHHbIN ypOBEHb U3YUYEHUS
ydyebHoro mpeamera «®dusukay Ha ypoBHE cpeaHero oOiiero o0pa3oBaHUS
BBIOMpaeTcss 00y4arolUMUCS, TUIAHUPYIOIIMMU MPOJIOJDKEHHE O00pa3oBaHMs IO
CHEIHUAIBHOCTIM (HU3UKO-TEXHUYSCKOTO TIPOQUIIS.

OO11ee YuCII0 YacoB, PEKOMEHIOBAHHbBIX I U3y4eHUs: GU3MKH (YTIIyOJIeHHBIN
ypoBenb) B 11 kimacce — 102 vaca (3 waca B Hezielo).



COILEPKAHUE YYEBHOTI O ITPEJIMETA
11 KJIACC
Pa3znea 4. JaekTpoanHaMuKa
Tema 4. MaruutHoe mnojie B3aumopeiicTBHe TNOCTOSHHBIX MATHUTOB M
MPOBOJHUKOB C TOKOM.

MaruutHoe mnosie. BeKTop MarHUTHOW WMHAYKUMH. [IpuHOMN cynepno3unuu
MArHUTHBIX TMOJeW. JINHUA MarHUTHOM MHAYKUMU. MAarHUTHOE MOJIE TPOBOJHUKA C
TOKOM (IPSAMOro MPOBOJHMKA, KaTyIIKM U KPYyroBoro Butka). OneiT Opcrena. Cuiia
Awmnepa, e€ HamnpasieHue u monayib. Cuna JlopeHia, €€ HampaBlIeHUE U MOJIYJb.
JIBr>KkeHue 3apsHKeHHOM YacTHIlbl B OJHOPOJHOM MarHuTHOM mojie. PaGorta cuibi
JlopeHnua. MarnutHoe nosie B BemiectBe. GeppoOMarHeTUKH, napa- U JTUAMarHeTUKH.
TexHHYeCKHEe YCTPOWCTBA U TEXHOJOTUYECKUE MPOLECCHI: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, DJIEKTpoABUTaTENb SK0oOH,
YCKOPUTENM BJIEMEHTApHbIX 4YacTull. [leMoHcTpannu KapThHa JIMHMI WHIYyKLIHH
MarHUTHOTO TOJIS TTOJIOCOBOTO U MTOAKOBOOOPA3HOTO MOCTOSIHHBIX MarHuToB. KapTrna
JIMHUM MAarHUTHOW MHAYKUHMH TOJA JJIMHHOTO MPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJAHUKA, KATYIIKKA C TOKOM. B3anMoaencTBre 1ByX MPOBOJHUKOB C
tokoM. Cuna Ammnepa. JlelictBue cuibl Jlopentia Ha noHbI 3nekTponurta. Habmonenue
JBWKCHHSI IIydyKa OJJIEKTPOHOB B MarHuTHoM 1one. IlpuHnun  neucrBust
AIEKTPOUZMEPUTENHHOTO MPUOOPAa MATHUTORJIEKTPUUECKON CUCTEMBI. Y UYCHUYECKUIA
AKCTIIEPUMEHT, JJabopaTOpHbIE PadOTHI, MPaKTUKYyM MccienoBaHie MarHUTHOTO MOJIs
MOCTOSIHHBIX MarHuToB. VcciienmoBanue cBOMCTB ¢eppomarHeTukoB. McciemoBanue
JEUCTBUSL TMOCTOSSHHOIO MarHuTa Ha paMKy C TOKOM. M3mepenuwe cuibl Ammepa.
N3ydenne 3aBUCMMOCTH CHJIBI AMiiepa OT CHibl Toka. OmnpeneneHue MarHUTHOU
WHIYKIAW HA OCHOBE U3MEPEHUSI CUIIbI AMIiepa.

Tema 5. DileKTpOMArHUTHAST HHIAYKIIAS

SIBieHne 3JIEKTPOMArHUTHOM HHAYKIUH. [[0TOK BEKTOpa MarHUTHOM UHAYKIIHH.

OJC wHaykumu. 3akoH dJeKTpoMarHUTHOM wuHAykumn ®apanes. Buxpesoe
anektpuyeckoe noje. Tokn @yko. 3/1C MHAYKIIMU B MPOBOAHUKE, IBUKYILIEMCS B
ONHOPOAHOM MarHuTHOM none. IlpaBuio Jlennma. HMuapyktuBHOCTH. Karymka
WHIYKTUBHOCTM B II€NM IOCTOSIHHOTO TOKa. JSIBienne camoumHaykuuu. JIJC
CaMOMHIYKIMHU. DHEPTHsI MAarHUTHOTO MOJIsl KaTYIIKU C TOKOM. DJEKTPOMAarHUTHOE
noje. TexHuyeckrue yCTpOMCTBAa U TEXHOJOTHMYECKUE MPOLIECCHI: WHIYKIIMOHHAS
Me€4b, COJICHOUJ, 3aIIUTa OT SJICKTPU3ALUHUU TEJ MPU JIBUKEHUU B MATHUTHOM I0JIE
3emiu. JlemoHcTpanmuu HaOmroneHue sBICHUS DJICKTPOMArHUTHON HWHIYKIIUH.
UccnenoBanne 3aBucuMocTd I/]C HHIYKIMU OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO
notoka. IIpaBuno Jlenna. [lajgenne MarHuta B allOMUHHEBOHN (MemHOM) Tpyoe.
SBnenune camounaykuuu. HMccnenoBanue 3aBucumoctd JJJC caMOMHAYKUHMH OT
CKOPOCTHM H3MEHEHHsS CHJIBI TOKA B UENU. YUYEHUYECKUU DKCIEPUMEHT,
nabopaTopHble paboOThI, TpakTUKyMm lcciaemoBaHue SIBICHUS 3JIEKTPOMArHUTHOM
nHAykuuu. OnpeneneHne MHAYKIMA BUXPEBOrO MarHuTHOro nosis. MccinenoBanue
sABJICHUSI caMOUHAYKIuU. COOpKa MOJIeNN JIEKTPOMAarHUTHOTO FeHepaTopa.

Pa3nea 5. KoJsie0anus M BOJIHBI

Tema 1. Mexannueckue KoJieOaHUA

KonebarensHas cuctema. CBoOOIHBIC KoJieOaHms. ["apMOHUUecKre KoJieOaHus.

KuneMarnueckoe W JTUHAMHUYECKOE ONMUCAHUE. DHEPreTHUECKOe ONMUCcaHue (3aKOH
COXpaHEHHMS MEXaHMYECKOMW »dHepruu). BbIBoAg JUHAMHYECKOTO  OMKMCAHUs
TapMOHUYECKUX KOJCOAHUIN U3 UX SHEPTeTUYECKOTO U KWHEMAaTUYECKOTO OMMCAHU.
Amvmntyna u aza konebanuii. CBs3b aMIUTUTY bl KOJICOAHUI UCXOTHONU BETUYUHBI



C aMmIumMTyJnaMu KosebaHuil e€ ckopoctu M yckopeHus. Ilepuoxg u wactora
konebanuil. [lepuon ManbIx CBOOOJHBIX KOJIEOAHMM MAaTeMaTH4YECKOIO0 MasTHHUKA.
[lepunon cBOOOAHBIX KOJIEOAHUIM MPYKUHHOTO MaATHHKA. [loHsATHE O 3aTyXarommx
KoseOanusx. Beinyxnenusie konebanus. Pesonanc. Pesonancuas kpusas. Bnusnue
3aTyXaHus Ha BUJ pe30HAHCHOM KpUBOU. ABTOKOIeOaHus1. TexHuueckue ycTponcTaa
U TEXHOJOTMYECKHME IPOLECCHl: METPOHOM, 4Yachl, Kadeld, MYy3bIKaJIbHbIC
UHCTPYMEHTHI, cericMorpad. [lemonctpamnuu 3anuch KojaeOaTeabHOTO JABUKCHUS.
Habnronenue He3aBUCMMOCTH TE€pUOJA MajbIX KOJIEOAHWMH Trpy3a HAa HUTH OT
amMIuIMTyipl. VccnengoBaHue 3aTyXaroliMx Kosie0aHWMl M 3aBUCHMOCTH IEpUOJa
cBOOO/HBIX KoyeOaHuil oT compoTuBieHus. MccienoBanue koneOaHuiM rpys3a Ha
MAaCCHBHOU TPYXHHE C IeIbl0 (OPMHPOBAHUS TPEICTABICHUNA 00 HIeaThHOU
MOJIEJIA IPYKUHHOTO MasiTHUKA. 3aKOH COXPAHEHUs SHEPTUU NPU KOJEOAHUSIX rpy3a
Ha npyxuHe. VMccrnenoBanue BeIHYXIEHHBIX KojeOaHuil. Habmonenue pezoHaHca.
VYyeHnueckuil SKCIIEPUMEHT, JabopaTopHble pPadOTHI, NPaKTHUKYM I3mepeHue
nepuoaa CBOOOAHBIX KOJ€OaHUH HUTSHOTO U NPYKMHHOTO MAasTHHUKOB. M3ydeHue
3aKOHOB JIBIJKEHMsI Tejla B XOJ€ KojiebaHuil Ha ynpyrom mnojasece. M3yudeHue
JBUKEHUS HUTAHOTO MasTHUKA. [I[peoOpa3oBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMIUIMTY[Abl 3aTyxaroumx kosneOanuil. MccnemoBanue
BBIHYK/ICHHBIX KOJI€OaHUH.

Tema 2. DiieKTPOMArHMTHBIC KOJeOaHUS

Konebarenbubiii  koHTYp. CBOOOAHBIE H3JIEKTPOMArHUTHBIE KOJieOaHUS B
ujieabHOM KojeOaTenbHoM KoHType. Dopmyra Tomcona. CBs3b aMIUIUTYABI 3apsiia
KOHJEHCATOpa C AaMIUIMTYJIOM CHUJbl TOKa B KOJI€OATENIbHOM KOHTYype. 3aKOH
COXpaHEHUs HHEPruM B HJCATBHOM KOJEOATEIbHOM KOHType. 3aTyXarollue
AIIEKTPOMArHUTHbIE KoJieOaHUs. BBIHYKIEHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS.
[IepemeHHBI TOK. MOIIHOCTD NTEPEMEHHOIO TOKAa. AMIUIUTYIHOE U JIEHCTBYIOIIEE
3HaYeHWE CUJIbl TOKAa M HANpsDKEHUsS NpH pa3iuyHoOM (opme 3aBUCUMOCTH
IIEPEMEHHOTO TOKa OT BpeMeHu. CHHyCOWIaJbHBIM NEPEMEHHBIA TOK. Pesucrop,
KOHJICHCATOp M KaTylIKa WHAYKTUBHOCTH B LENH CHHYCOUIAIBHOTIO NEPEMEHHOIO
Toka. Pe3oHaHc TokoB. Pe3onHaHc HanpsbkeHuid. MpeanbHbll TpaHchopmaTop.
[TpousBoacTBoO, nepenaya U NOTPeOICHUE SICKTPUUECKON IHEPTHH. DKOJIOTUYECKUE
PUCKM TpU  NPOU3BOACTBE  dJIEKTpodHepruu. KynpTypa  MCIOJIB30BaHMSA
DIEKTPOIHEPTHUM B  TMOBCEOHEBHOW JKW3HU. TEXHUYECKHE YCTPOMCTBA U
TEXHOJIOTUYECKHUE MMPOLECCHI: JIEKTPUUECKNN 3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA,
JUHUM  3nekTpornepenad.  Jlemonctpamuu — CBOOOAHBIE — AJIEKTPOMAarHUTHBIE
KoJieOaHus. 3aBUCUMOCTh YacTOTHl CBOOOJHBIX KOJICOAHHH OT WHIYKTHUBHOCTH H
€MKOCTH KOHTypa. OcHMLIorpaMMBbl 3JIEKTPOMAarHUTHBIX KojeOaHuil. ['enepaTop
HE3aTyXalolUX BJEKTPOMArHUTHBIX KoJiebaHui. Mojenb 3JeKTPOMarHUTHOIO
reiepatopa. BbIHyXIeHHBbIE CHUHYycOMAaidbHble KoseOaHus. Pesuctop, kaTymika
WHIYKTUBHOCTM M KOHJEHCATOp B LENM IIEPEMEHHOro TOKa. Pe3oHaHc mnpu
MOCJIEAOBATENBHOM  COEAMHEHUH  PE3UCTOpPA, KATYIIKM HWHAYKTUBHOCTH H
KOHJIeHCaTopa. Y CTPOMCTBO M MPUHLIMI JeHCTBUA TpaHchopmaropa. Mojenb JTMHUU
ANeKTpoIiepeaaun. Y YeHUUeCKUN SKCIIEPUMEHT, Ja00paTOpHbIe pabOThl, MIPAKTUKYM
N3yuenue  Tpanchopmaropa. HccrmemoBanume  TEepeMEHHOrO  TOKa — 4depes
MOCJIEI0BATEIbHO COETUHEHHBIE KOHIEHCATOP, KaTylKy U pe3uctop. Habmonenue
AIIEKTPOMArHUTHOTO pe3oHaHca. VccnenoBanue paboThl ICTOYHUKOB CBETA B LIETIH
MIEPEMEHHOTO TOKA.

Tema 3. Mexannueckne U 3JIEKTPOMATHUTHBIE BOJIHbI



Mexanudeckue BOJIHBI, YCIOBHA UX pacnpoctpaHeHus. Ilonepeunsle u
IIPOJIOJIBHBIE BOJIHBL. [leproz, CKOpOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpaXXCHHE, MpeJoMJIcHHE, HHTephepeHius u
mudpaxims. 3Byk. CkopocTs 3Byka. [ pomkocTs 3Byka. Bricota Tona. TemOp 3Byka.
[ITymMoBO€E 3arpsi3HEHHE OKPYXKAIOLIEH Cpebl. DIEKTPOMArHUTHBIEC BOJIHBL. Y CIIOBUS
M3JIyYeHNs JIEKTPOMAarHUTHBIX BOJIH. B3auMuas opuenraius Bektopos E, ~ B, 7
¥V B DJIEKTPOMArHUTHON BoJHE. CBOWCTBA 3JEKTPOMArHUTHBIX BOJH: OTpaXCHHE,
npejroMiieHue,  noisipuzauus, uHTepdepenius u auppakuma.  [xana
AJIEKTPOMArHUTHBIX BOJIH. [I[puMeHeHHe 371IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpyHIMOBl paAMOCBI3W W TeNEBHIEHUA. Panuoniokanus. OJIEKTPOMarHUTHOE
3arpsi3HEHHE OKPYJKAIOIIEH cpelabl. TeXHUYECKHE YCTpPOMCTBA M IPAKTHYECKOE
IIPUMEHEHUE: MY3bIKQJIbHBIE WHCTPYMEHTBI, pajgap, pPaauoONpUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass AMATHOCTUKA B TEXHHUKE U
meaununae. Jlemonctpauun OOpa3oBaHMEe W PacHpPOCTPAHEHHE TOMEPEUHBIX U
IpoAOabHBIX BoJIH. Konebumomieecs: Teno Kak HICTOYHUK 3ByKa. 3aBUCUMOCTD JIJTUHbBI
BOJIHBI OT 4acToThl KoJjiebanuil. HaOmioneHue oTpaxeHUs U MPeIOMIICHUS
MexaHu4eckux BoJH. HaOmoneHue mHTepdepeHunn U nu@pakiuu MEXaHUYECKHX
BOJH. AKycThyecKui pe3oHaHc. CBOWCTBa YJbTpPa3ByKa M €ro IPUMEHEHHE.
Habmtoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOW M 4acTOTOU
koneOanuil. MccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH:  OTpPa)KEHHE,
nperoMiieHue, nossgpusauus, Audpakuusa, uHTepdepeHuus. OOHapyxeHue
MH(PAKPACHOTO U YJIbTPa(UOJIETOBOIO H3IyYEHUH. YUEHWYECKHA SKCHEPUMEHT,
nabopaTopHble paOOThl, MPaKTHKyM M3ydeHue mnapamMeTpoB 3BYKOBOW BOJIHBI.
N3ydenue pacupocTpaHeHts 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. OnTuka

[IpssMONMHEWHOE PAacIpOCTPAaHEHUE CBETA B OAHOPOAHOM cpene. Jlyu csera.
ToueuHnslld MCTOYHMK cCBeTa. OTpaxeHue cCBeTa. 3aKOHBl OTPAXKEHHUs CBETa.
[Toctpoenne wu300pakeHudt B 1uiockoM 3epkaie. Cdepuueckue 3epkana.
[Tpenomiienne cBeTa. 3akoOHBI MpeOMIICHUs cBeTa. AOCONIOTHBIN TOKa3aTellb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTeNb NnpeoMieHusa. [10CTOSHCTBO 4acTOTHI
CBETA M COOTHOILICHHE JJIMH BOJIH IIPHU MEPEXOJAE MOHOXPOMAaTHYECKOTO CBETA YEPE3
IpaHuIly pasjena JIBYyX ONTHYECKHX cpel. XOJ Jydeu B mpusme. Jlucrepcus ceera.
Cnoxublii  coctaB Oenoro cBera. IlBer. IlomHOe BHYTpeHHEE OTpaKCHHUE.
[IpenenbHbIi  yrosl MOJHOTO BHYTpeHHEro oTpaxeHus. CoOuparomue U
paccenBarolmive JUH3blL. TOHKas nuH3a. POKYCHOE pacCTOSHHUE M ONTHYECKas Cuia
TOHKOH JIMH3bI. 3aBUCUMOCTh (POKYCHOT'O PACCTOSIHUSI TOHKOU C(hepruyecKOM JIMH3BI
OT €€ TeOMETPUU U OTHOCHUTEJIBHOIO IOKa3arens npenomieHus. GopMyiia TOHKOU
JVH3BL. YBEIWYEHHE, NABAEMOE JMH30M. XOJ Jy4a, IPOLIECALIETO JIMH3Y II0L
MPOU3BOJIBHBIM YTJIOM K €€ TJiaBHOW ontuyeckod ocu. Iloctpoenne mzoOpakeHui
TOYKHU U OTpE3Ka MpsIMOIl B COOMPAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.
OnTuueckue npubopsl. Pa3zpemaronias cnocoOHOCTb. ['1a3 Kak onTuyeckas cucTeMa.
[Ipenensl OPUMEHUMOCTH  TE€OMETPHUYECKOM  ONTHKH. BonHOBasg  onrtuka.
WUutepdepeniuss  ceera. KorepeHTHble HMCTOYHUKH. YCJIOBHS — HAOJIIOJEHUS
MaKCMMYMOB U1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX KOT'€PEHTHBIX
UCTOYHUKOB. [IpuMepsl Kiaccuueckux HHTEphEepeHUHOHHBIX cxeM. Judpakuus
cBeta. [ludpakironHas pemeTka. Y caoBre HaOII0IeHUS TJIaBHBIX MAaKCUMYMOB TIpU
NaJleHUd MOHOXPOMATHUYECKOTO CBeTa Ha JupakiroHHyIo peméTky. [Tonspuzanus
CBETAa. TEXHUYECKHE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckon, ¢ortoamnmnapaT, MHUKPOCKON, MPOEKUHUOHHBIN anmapar, MOPOCBETICHHUE



ONTHUKHU, BOJIOKOHHAsI ONTHKA, AU(pakuuoHHas pemeTka. JlemoHcTpanun 3akoHbI
oTpaxeHusi cera. MccinenoBanue mnpesnomiieHus cBera. HaOmroneHue moJIHOTO
BHYTpPEHHEro oTpaxeHus. Monens cBeroBoaa. McciienoBaHue XoJa CBETOBBIX
IIyYKOB Yepe3 IUIOCKOIMapauIeIbHYI0 IJIaCTUHY U npu3My. McciienoBanue CBOWCTB
n300pakeHnid B JMH3aX. Mojaenu MUKpockomna, Teneckorna. HaOmronenue
uHTepdepeHu cBera. HaOmioneHne 1BeTOB TOHKHX IUIEHOK. Habmonenue
mubpakiun  cBeta. M3ydenume — audpakumonHou — pemétku.  HaOmrogenwe
mudpakmoHHoro cnektpa. HaOmrogenne nucnepcuu cBeta.  HaOmioneHue
nojsipu3alvu cBerta. lIpuMeHeHHE MONSAPOUIIOB I M3YUYEHUS MEXAaHUYECKHUX
HaMpsHKEeHUH. YYEeHUYECKUH SKCIEPUMEHT, jJabopaTopHbie pPabOThl, MPAKTUKYM
W3mepenne TmokaszaTens MpenoMiieHus cTekia. McciienoBaHue 3aBHCHMOCTU
(OKyCHOTO paccTosiHuSI OT BellecTBa (Ha MpuUMeEpe KUAKUX JHH3). M3mepenue
(GOKYyCHOTO PacCTOSIHUS pacCceuBarOMIMX JIMH3. [lonydyeHnune n3o0paxkeHus B cucteMe
U3 TUIOCKOTO 3epKalia v JUH3bI. [lonydeHue n3o0pakeHus: B CUCTEME U3 JIBYX JIMH3.
KoncTpynpoBanue  rteneckonuueckux  cucreM. HaOmopenue — audpakuuu,
UHTEpPEpPEHIIMM W TOJspu3auuy cBera. M3ydeHue TOJSApU3ALMH  CBETAa,
OTPaXEHHOIO OT MOBEPXHOCTH JAUAJIEKTpUKA. M3ydueHne nurepdepeHunn 1a3epHOro
u3y4yeHus Ha AByX wwensx. Habmonenune nucnepcun. Habmoaenue u ucciegoBanue
TUPPAKIUOHHOTO cHekTpa. l3mepeHue UIMHBI CBETOBOW BOJHBL I[lomyuenue
CIEKTpa U3TyYEHHUs CBETOAMO/1a TPU NOMOUIN JUPPAKIUOHHONU PEIIETKY.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuIpl MPUMEHUMOCTHU KJIACCUYECKON MexaHUKH. [locTynatel cnenuanbHON
TEOpUHU OTHOCHUTEJIBHOCTH. IIpocTpaHCTBEHHO-BPEMEHHOM UHTEPBaJ.
[IpeoOpazoBanust  JlopeHnma.  YcioBue  NpUYMHHOCTU.  OTHOCUTENIBHOCTH
OJTHOBPEMEHHOCTH. 3aMeJJIEHUE BPEMEHU U COKpAICHHE [JIMHBL. DHEprus u
UMITYJIBC PEJIATUBUCTCKOM YacTUlpl. CBS3b Maccel C DHEPrUed M HUMITYJIBCOM
PEISTUBUCTCKOW YAaCTUIBl. OHEprus MOKOs. TeXHUYecKue YCTpOicTBA U
TE€XHOJIOTUYECKHE MPOLECChl: CIYTHUKOBbIE MPUEMHHUKHU, YCKOPUTEIU 3apSKEHHBIX
YacTUL. YUYEHHUYECKHH SKCIEpUMEHT, Ja0opaTopHble pabOThl, MNPAKTUKYM
OnpeneneHue UMITyJibca M 3HEPIUU PENSATUBUCTCKUX 4acTull (1o ¢oTorpadusm
TPEKOB 3apsHXKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢pusuka

Tema 1. Kopnmycky/JIsspHO-BOJIHOBOM TyaJIu3M

PaBHOBecHOE TerioBoe u3NydeHUEe (M3IyueHUe aOCOJIOTHO YEPHOrO Teja).
3akoH cMemienns Buna. ['unore3a [nanka o kBanTtax. @OTOHBL. DHEPTUS U UMITYJIbC
dbotona. ®otoadpdexrt. OnbiThl A.I'. CToneroBa. 3akoHbl poTodrdekra. YpaBHEeHUE
Oitnmreitna 1t potoaddexra. «Kpacnas rpanuna» dhorodddexra. JlaBnenue ceeta
(B 4acTHOCTH, JaBJIEHUE CBETa Ha AaOCOJIOTHO MOMVIOUIAIOUIYI0 M a0COJIOTHO
oTpaxaroiryto nmoepxuocts). Onwitel [1.H. Jlebenea. BonHoOBBIE CBOWCTBA YaCTHIL.
Bomuwr ne bpoiins. Jlnuaa Bomubl Ae bpoitns u pa3mepsl 00JacTH JTOKATU3aluN
nBKyIieicss  yactuubl.  KoprmyckynsipHo-BonHOBOM — ayanusm.  udpakuus
ANEKTPOHOB Ha Kpuctamiax. Crneunduka nusmepenuii B MuKkpomupe. COOTHOLIEHUS
HeonpenenénHocreit [eiizenbepra. TexHuyeckue ycTpoilcTBa M TEXHOJOTUYECKUE
MPOIIECCHI: CHEKTPOMETp, (HOTOdIEeMEHT, (OTOJATYHK, TYHHEIBHBI MHKPOCKOT,
conmHeyHasi Oatapes, cBeroguon. Jemonctpanuu Potodpdexkt Ha ycTaHOBKE C
IIMHKOBOM  1uiactuHo. MccnenoBanue 3akoHOB — BHemHero  (orosddekra.
HccnenoBanrie 3aBUCUMOCTH CONTPOTHUBIICHUS TTOJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.
Ceeromuon. ConHeuHas Oatapes. YYEHMUECKHH SKCIEPUMEHT, JIabOpaTOpHbBIC
paGotsl, mnpaktukym HccnenoBanue Qortopesucropa. M3mepeHue mnocTossHHON



[1nanka Ha ocHoBe HccaenoBanus Goroddpdexra. MccnegoBanue 3aBUCUMOCTH CUJIbI
TOKA 4epe3 CBETOANO/ OT HAIPSKECHHUS.

Tema 2. ®u3zuka aroma

OneITBl IO HCCIEIOBAaHUIO CTpOeHHs aroMa. [lnaHerapHas Mojenb aromMa
Peszepdopna. [Toctynatel bopa. M3nyuenue u norionieHre GOTOHOB MpHU MEPEX0ie
aToMa C OJIHOIO YPOBHSI SHEpPIrHM Ha Jpyrou. Buael crektpoB. CHekTtp ypoBHEU
3HEprum aroma BoAopona. CIIOHTAHHOE U BBIHYKJIEHHOE M3JIyueHHe cBeTa. Jlaszep.
TexHn4eckre yCTpOHMCTBA U TEXHOJOTHYECKHE IMPOLECCHI: CHEKTPAJIbHbIA aHAIIN3
(cieKTpoCKoOIT), Jia3ep, KBAaHTOBBIM KoMibioTep. JlemoHcTpauuu Mojens ombiTa
Pezepdopna. Habmonenuwe nMHEHUYaThIX CHEKTPOB. YCTPOHUCTBO W JEHCTBHE
cuéTuMKa HOHU3HUpYIOMX dYacTtul. OmnpeneneHue UIMHBI BOJHBI  JIA3€PHOTO
U3ITy4YEeHHs. YUEHMYECKHI SKCIIEpUMEHT, Ja0OpaTOpHbIE padOThl, NPAKTUKYM
Habmiogenue nuHeituaroro cmekrtpa. MccienoBanue crekTpa pa3peskeHHOIO
aTOMapHOTO BOAOPO/Ia U U3MEpEeHUe MmocTosiHHo Punbepra.

Tema 3. ®u3znka aTOMHOI0 1APA M IJIEMEHTAPHBIX YACTHIL

Hyxknonnass monens sigpa IeiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucino sapa. W3oronel. PanmoaktuBHOCTH. Anb(a-pacnan. OJIEKTPOHHBIA H
NMO3UTPOHHBIN OeTa-pacnaa. ['amma-uznyueHue. 3aKOH PaJMOAKTHBHOTO pacmaja.
PannoaktuBHble W30TONBI B Tpupoje. CBONCTBA HMOHU3UPYIOLIETO H3ITYUYCHHUS.
BnusitHue pagnoakTUBHOCTH Ha *KUBbIE OpraHu3Mbl. EcTecTBeHHBIN (OH HU3ITyUYEHUS.
Jlo3umeTpusi. DHEeprus CBsI3U HYKJIOHOB B siApe. SaepHblie cuibl. Jledext Maccol apa.
Anepubie peaknuu. JleneHnue u cuHTe3 sjaep. SAnepHbie peakTopbl. [IpoGiembl
YIPaBIIEMOTO TEPMOSJIEPHOTO CHUHTE3a. ODKOJOTMYECKUE ACHEKThl PAa3BUTHS
AIEPHOM DHEPreTUKU. METOoApl pPETUCTpallMM W HCCIEIOBAHUS DJIEMEHTAPHBIX
yactull. DyHIAMEHTAIBHBIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI W JICNTOHBI.
[IpencraBnenne o CrangapTHol Mozaenu. KBapK-riatOOHHAasT MOJENb aJIPOHOB.
®usuka 3a npeaenamu CrangaptHoil Mojenu. TémHas Matepust U TEMHAsI SHEPTHUSL.
EaunctBo  (du3myeckoil  KapTWHBI  MHpa. [eXHUYEeCKue YCTpoilcTBa U
TEXHOJIOTUYECKUE IPOLIECCHI: JO3UMETpP, Kamepa BuibCoHa, SAEpHBIM peakTop,
TEPMOSIIEPHBIN peakTop, aToMHas OoM0a, MarHMUTHO-PE30HAHCHAash TOMOrpadus.
YyeHudyeckuil 3KCIEPUMEHT, J1abopaTopHbie paboThl, MpakTukym lcciemoBanue
TPEKOB yacTull (1o roToBbIM (potorpadusim). MccrnenoBanue paanoakTUBHOTO (poHa
C WCIOJb30BaHUEM A03uMeTpa. M3ydueHue noryomieHus: 0era-4acTHl] aJlOMHUHHEM.
Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3zBUTHSL aCTpOHOMHUH. [IpUKIIaHOE U MHUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIi OOBSICHEHUS TPUPOIBI
KOCMHYECKUX 00BEKTOB. MeTO/ bl acCTpOHOMUYECKHUX UccieaoBaHuid. COBpEMEHHbBIC
ONTUYECKHE TEJIECKOIbl, PATUOTENECKONbI, BHEATMOC(pEepHas acTpoHOMHUs. Bun
3B€3aHOro Heba. CozBe3ausi, sipKUe 3BE3/bI, IUIAHETHI, UX BHUAUMOE IBUXCHHUE.
Conneunas cucrtema. Comnnie. ConmHeuHasi akTUBHOCTh. McTounuk sHeprun CoJiHIla
Y 3BE3]1. 3BE3/IbI, UX OCHOBHBIE XapAaKTEPUCTUKH. J(narpaMma «CeKTpaIbHBIN KJIacc
— CBETUMOCTB». 3BE31bl TJIABHOM IOCIENOBATEIBbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIs1 3BE3 ] [TIABHOM ITOCIIEN0BATEIBLHOCTU. BHYTpEHHEE CTPOCHUE 3BE3 .
CoBpeMEeHHbIE NPENCTABICHUS O MPOUCXOXKACHUM U 3Bosronuu CojHua M 3BE3N.
Otanbl )ku3HU 3BE31. Mieunsiil [1yTe — Hama ["anaktuka. [lonoxxenue u ABUKEHUE
Connua B ['anmaktuke. Tunsl ranaktuk. Paguoranaktuku u kBazapbsl. YEpHbIE IBIPHI B
anpax ranakTuk. Beenennas. Pacimmpenue Beenennoil. 3akon Xa60na. Pazoeranue
raiakTuk. Teopuss bomnbmioro B3peiBa. PenukroBoe wu3myuenue. MacmitabHast
cTpykrypa Bcenennoit. Meraranaktuka. Hepeménubie mpoOieMbl acTpOHOMUHU.



VYyennueckue Habmonenuss HabnroaeHus 38€31HOro0 Heba HEBOOPYKEHHBIM T1a30M
C HCIIOJb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHUN Uil ONPEAEIICHUS IOJ0XKEHUS
HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHbIE co3Be3qusi (CeBepHOro
nosymapus u sspkue 38€31b1. Habmronenus B Teneckon JIyHbl, IaHeT, TYMaHHOCTEN
U 3BE3THBIX CKOIUICHUMH.

DuU3NYeCKUIN NPAKTHKYM

Crioco0b1 m3MepeHus: GU3NIECKUX BEJTMYHH C MCIOJb30BAaHIEM aHAJIOTOBBIX U
U(GPOBBIX HU3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JaTUYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEUTHOCTH U3MEPEHHUN (PU3NYECKUX BEIUYMH.
OueHka rpanul norpemnocteil. [I[poBeneHne KOCBEHHBIX U3MEPEHUI, UCCIEA0BAHUN
3aBHCHUMOCTEH (PU3NYECKUX BEIIMYHMH, MPOBEPKA MPEJIOKEHHBIX TUIOTE3 (BHIOOD U3
paboT, B TEMATHUYECKUX pa3Aeax «YUYEHUUYECKUU SKCHEPUMEHT, JIabOOpaTOpHBIE
paboThl, mpakTUKyM»). O6o0matoee noBropenre O000IIEHHE U CUCTEMATU3ALIMS
collepkaHusi  pa3fenoB  kypca «MexaHukay, «MonekynspHas ~¢Gu3MKa U
TEPMOJIUHAMUKAY, «DNeKkTpoaruHamukay, «Konebanuss u BosHb, «OCHOBBI
CIEIUAIBHOM TEOpUM OTHOCHUTENbHOCTHY, «KBaHTOBasi Qusuka», «IIeMEHTHI
acTpOHOMHUHU M acTpou3uku». Poiib GU3MKM M acTPOHOMHHM B 3KOHOMUYECKOH,
TEXHOJIOTMUECKOM, COLMAIbHON U ATUUECKOHN cepax AesTEIbHOCTH YeI0BeKa, pOJib
U MecTO (PU3MKHU U aCTPOHOMHUU B COBPEMEHHOM HayyHOW KapTHHE MUpa, 3HAUCHHE
OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH, OOBSICHUTEILHON U MPOTHOCTUYECKOU
GyHKIM (U3HMYECKON Teopuu, posib (PU3MYECKON Teopur B (HOPMHPOBAHUU
MpeACTaBICHU 0 (U3NUUECKON KapTUHE MHUPA, MECTO (PU3UUECKON KapTHUHBI MUpPA B
o0IIeM psay COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O MPHUPOJIE.
Me:xnpeaMeTHblie CBSI3H

N3yuenue kypca pusuku yriy0oa€HHOTo ypoBHs B 11 Kiacce ocyIiecTBisieTcs ¢
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MAaTeMaTHKH,
OMOJIOTHHY, XUMUH, TeOrpapuu U TEXHOJIOTUU. MEXITpeIMETHBIC TOHSTHU I, CBSI3aHHBIC
C M3YYEHHUEM METOJOB HAy4YHOTO MO3HAHUSA: SIBJIEHWE, HAy4YHbIA (PaKT, TUIOTE3a,
(bu3nueckas BeIMYMHA, 3aKOH, TEOpUs, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, H3MEpPEHWE, NOTPEIIHOCTH H3MEPEHUH, HW3MEPUTEIbHbIE MPUOOPHI,
mudpoBas  nmaboparopus. MaremaTtuka: PemieHue  cucTteMbl  ypaBHEHUM.
TpuronomeTrpuyeckue (QyHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOpPhl M MX MPOEKIMU HA OCU KOOpAMHAT,
cioxeHue BeKTopoB. [Ipon3BoaHbie 35eMeHTapHbIX QyHKUWi. [Ipu3Haku nmogodus
TPEYTroJbHUKOB, ONPEEICHNE TUIOMIAIU MIOCKUX (puryp u oobéma Ten. buonorus:
AJIEKTPUUECKHUE SIBIICHUS B KUBOM MpHUpOE, KoyeOaTeabHbIe NBUXCHHUS B >KUBOU
IIPUPOJE, DKOJOTHYECKME PHUCKH IIPU  NIPOU3BOACTBE  IJIEKTPOIHEPTHH,
DJIEKTPOMAarHUTHOE  3arpsi3HEHUE  OKPYXKAIOIIEM  Cpenpl,  yJIbTPa3ByKOBas
JIMarHOCTUKA B MEAUIMHE, ONTUYECKHE SIBJICHUS B >KUBOU mnpupope. XUMUSA:
CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAass CTPYKTypa TBEPIBIX Te,
MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKOW PpEIIETKHU, CIEKTPAJIbHBINA aHau3.
['eorpadusi: MarHUTHBIE TMONIOCA 3€MJIM, 3aJIEKM MArHUTHBIX Py, (OTOCHEMKA
36MHON TOBEPXHOCTH, ceiicmMorpad. TexHoNOrusl: NPUMEHEHHE MOCTOSHHBIX
MarHuToB, 3JEKTPOMArHUTOB, 3JEKTPOABUTATENb SIKOOU, TeHepaTop MEepeMEHHOIO
TOKAa, WHAYKIMOHHAs I€4Yb, JIMHUU DJIEKTPOIEpeaay, 3JIEKTPOJBUIaTelb, panap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-neub, ynbTpa3ByKoBas
JIMAarHOCTHKa B TEXHUKE, MPOEKIIMOHHBIN amnmapar, BOJIOKOHHAs! ONTHKA, COJIHEYHas
Oarapes, CIyTHUKOBBIE MPUEMHHUKH, sIIEPHAST YHEPTETUKA U SKOJIOTUYECKHUE ACTICKThI
€€ pa3BUTHUSA




INJNTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDHI
JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOECHHS y4eOHOro mnpeamera «PU3HMKa» IJOJKHBI
OTpaxkaTb TOTOBHOCTb UM  CHOCOOHOCTh OOydYarolmuxcsi PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3MIMEH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTalUWi,  MO3UTHBHBIX  BHYTPEHHUX  YOEXKIEHUH,  COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM [EHHOCTAM POCCHIMCKOTO OOIIEeCTBa, pacIIMpPEHHE >KU3HEHHOTO
ONbITA M OMNbITA JEATEIIBHOCTH B IPOLIECCE PEATU3alMi OCHOBHBIX HaNpaBJICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxkgaHCKOTO BOCHUTAHHSA: C(HOPMUPOBAHHOCTh TPAXKAAHCKOW TMO3HUIIUU
00y4aroerocss Kak akTMBHOTO M OTBETCTBEHHOTO 4JiEHA POCCHIICKOro OOIIeCTBa;
MIPUHATHE TPaAUIUOHHBIX 00111e4YeI0BEYECKHUX I'YMaHUCTUYECKUX u
JEMOKPATUYECKUX LEHHOCTEW; TOTOBHOCTh BECTH COBMECTHYIO IEATEIIBHOCTh B
UHTEpecax TpaKIAaHCKOro OOIeCTBa, Yy4YacTBOBATb B  CaMOYIIPaBJICHUU B
0o0pa30BaTeNbHON OpraHU3allKM; YMEHUE B3aUMOJEHCTBOBAaTh C COLIMAJIBHBIMU
WHCTUTYTAMH B COOTBETCTBHHM C WX (YHKIMSIMU W Ha3HAYEHUEM; TOTOBHOCTh K
I'YMAaHHUTAPHON U BOJOHTEPCKON IEATEIbHOCTH;

2)  TATPUOTHYECKOTO  BOCIHTAHHSA:  C(HOPMUPOBAHHOCTH  POCCHUCKOM
FPAKIAHCKOM  WACHTUYHOCTH, MAaTPUOTU3MA; LEHHOCTHOE  OTHOIIEHHE K
roCyJJapCTBEHHBIM CUMBOJIaM, JOCTUKEHUSAM POCCHUICKUX YYEHBIX B 00J1aCTH (DU3UKU
Y TEXHHUKE;

3) IyXOBHO-HPaBCTBEHHOTO BOCHMTAHUSA: CHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MMOBEJAEHUS; CIIOCOOHOCTh OLIEHUBATh CUTYalUIO U TPUHUMATh
OCO3HAHHBIE pELICHUS, OPHEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUYEHOIO; OCO3HAHUE JIMYHOIO BKJIANa B
NOCTPOEHUE YCTONUMBOTO OyAy1IEro;

4) 3CTETUYECKOr0 BOCIUTAHUSA: ICTETUUECKOE OTHOUIEHHWE K MHUPY, BKIIIOUYAs
ACTETUKY HAYYHOTO TBOPUYECTBA, MIPUCYILETO (PU3NYECKON HAYKE;

5) TpyZOBOro BOCHMTAHMS: UHTEPEC K Pa3IMUYHBIM chepaM MpodecCuoHaIbHON
JeSITEJIbBHOCTH, B TOM YHCJIE CBA3AHHBIM C (PU3MKON U TEXHUKOH, yMEHHE COBEPIIATH
OCO3HAHHBIA BBIOOP Oynymed mpodeccu W peaau30BbIBaTH COOCTBEHHBIE
YKW3HEHHBIE TIJIaHbl; TOTOBHOCTD U CITIOCOOHOCTH K 00pa30BaHUI0 M CaMOOOPa30BaHUIO
B 00J1acTH (DM3UKU HA TPOTSKEHUU BCEH JKU3HH;

6) DKOJOrMYECKOro BOCHUTAHMS: C(HOPMUPOBAHHOCTH  SKOJOTHYECKOM
KyJbTypbl, OCO3HaHHME TIJIOOAJBbHOTO XapakTepa SKOJIOTMYECKHX MpolJeMm;
IJJAHUPOBAHHUE U OCYLIECTBIICHHUE IEMCTBUM B OKPYKAIOILIEN CPENE HA OCHOBE 3HAHUSA
1ejaeil yCTOMYMBOrO Pa3BUTHSI YEIOBEUECTBA; PACHIMPEHHE ONbITa ACSITENbHOCTU
HKOJIOTMYECKOM HAIIPaBICHHOCTH Ha OCHOBE MMEIOLUXCS 3HAHUN 10 (PU3HKE;

7) UEHHOCTH HAy4YHOTO TMO3HAHUS: C(HOPMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3UUECKON HAYKU; OCO3HAHUE
LEHHOCTH HAay4YHOW JeATEebHOCTH, TOTOBHOCTb B TMpPOLECCE H3YUYEHHS (PUBHKHU
OCYUIECTBJISATh MPOECKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIbHOCTh MHANBUAYAIBLHO U B
rpynme.

METAIIPEAMETHBIE PE3YJIBTATDHI

[lo3HaBatenbHbIC YHHUBEpCAJIbHBIE y4eOHBIC AeHCTBUS ba3oBblie ToTHUYECKHE
JNEUCTBUS: CaMOCTOATENbHO (OPMYIUPOBATH M  aAKTyaJIU3UpoOBaTh MpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE; ONpPENENATh IEJIH JIEATEIbHOCTH, 3a/1aBaTh
napameTpbl U KPUTEPHUH X TOCTUKEHUS; BBISIBIISITD 3AKOHOMEPHOCTH U IIPOTUBOPEUUS



B paccMaTpuBaeMbIX (PU3NYECKHX SBJICHMSX; pa3padaThiBaTh IUIAH PEIICHUs
npoOiemMbl ¢ y4€TOM aHaiM3a HMEIOMIMXCA MaTepHAIbHBIX U HeMaTepuabHBIX
pPECypCcOB; BHOCUTH KOPPEKTHUBBI B JEATEIBbHOCTb, OIIEHUBAaTh COOTBETCTBUE
PE3YyJbTATOB LIEJISAM, OLICHUBATh PUCKU MOCIEACTBUN JEATEIIbHOCTH; KOOPJIUHUPOBATH
U BBINIOJIHATH paboOTy B YCJIOBHUSIX PEaIbHOTO, BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO
B3aMMOJICHCTBUS; pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUU KA3HEHHBIX
npobIieM.

Bba3oBble ucciieoBare/ibCKue AeMCTBUSA: BIAJCTh HAYYHOU TEPMHUHOJOTHUEH,
KJIFOUEBBIMU MOHATUSIMH U METOAaMH (PU3HUECKOM HAYKH; BIIaJETh HABBIKAMH Y4€OHO-
MCCJIEI0BATENHCKON U MMPOEKTHOM JIEATENbHOCTH B 00J1acTH (DPU3HUKH, CTIOCOOHOCTBHIO U
TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOWCKY METOJOB PEIICHUS 3a1ad (PU3NIECKOro
COJICpKaHMs, TMPUMEHEHUIO PAa3JIMYHbIX METOJ0B TO3HAHUS; BIAJACTh BHUAAMU
JESATEILHOCTH IO TOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIpETaIllu, IPeoOpa3oBaHUIO
U TPUMEHEHUIO B Pa3IUYHBIX YUYEOHBIX CHUTYyallUsIX, B TOM YHUCJE MPU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JACTU (PU3UKH; BBIABISITH IPUUMHHO-CIICACTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3aJlauy, BBIJIBUTATh THUIIOTE3Y €€ PEIICHUS, HAXOJUTh apTyMEHTHI
TSl TOKA3aTeIbCTBa CBOUX YTBEPIKICHUM, 3a/1aBaTh MapaMETPhbl U KPUTEPUU PEIICHUS,
aHAJM3UPOBATh TOJIYYEHHBIE B XOJI€ PEUICHUS 3aJadydl pe3yJIbTaTbhl, KPUTHYECKU
OLIEHUBATh HMX JOCTOBEPHOCTb, MPOTHO3UPOBATh M3MEHEHHWE B HOBBIX YCIOBUSX;
CTaBUTHh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00OPa30BATEIILHOU JEATEIbHOCTH,
B TOM YHCJI€ MPU U3YUYCHUH (PU3UKU; J1aBaTh OLICHKY HOBBIM CUTYyaIlUsM, OILICHUBATH
NPUOOPETEHHBINM OMBIT; YMETh MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTUUYECKYIO
00J1aCTh KU3HEAEATEIHLHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX
o0JiacTeil; BbIIBUTATh HOBBIE UJIEH, IIpEeAJiaraTbh OPUTHHAIbHBIE TTOAXO/bI U PEILICHHUS;
CTaBUTh POOJIEMBI U 3aJ1a4u, JOMYCKAIOIIUE albTEPHATUBHbBIC PEIICHUS.

Padora ¢ wundopmMamueil: BIajeTh HABBIKAMHU TOJYy4YEeHUS HHPOpPMALIUU
bu3MYecKoro coAep)KaHusg U3 MCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEIIBHO
OCYILECTBIISITh TOUCK, aHAJIW3, CUCTEMAaTU3AIMI0 U HHTEPHpPETANio UHPOpMAIUU
Pa3JIMYHBIX BUIOB U (DOPM MPECTABICHUS; OIIEHUBATh JOCTOBEPHOCTh HH(OPMAIIUH;
UCIIOJIB30BaTh CPEACTBA MH(DOPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTUN B
pElIEHNH KOTHUTHMBHBIX, KOMMYHUKATHBHBIX M OPraHU3ALMOHHBIX 3aJad C
coOmocHueM TpeOOBAaHWM HSPrOHOMHMKH, TEXHUKH O€30MacHOCTH, THTHCHBI,
pecypcocOepekeHusi, TPaBOBBIX W OATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON
0€30MacHOCTH; CO3aBaTh TEKCThI (PU3UYECKOTO COJIEPKAHUS B Pa3IUUHBIX (popmarax
C y4€TOM Ha3Ha4YeHHsI MHPOPMAIIUU U 1IEJICBON ayJAUTOPHH, BHIOUPAsT ONTUMATIBEHYIO
dbopMy TIpeICTaBICHUS U BU3yaIU3aIUu.

KoMMyHUKAaTHBHBIE YHUBepPcaJbHble Y4eOHble eiCTBUA. OCYIICCTBIATH
oOlleHre Ha Ypokax (U3MKH W BO BHEYPOUYHOUM JESATEIBLHOCTH; paclo3HaBaTh
MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud W CMATYaTh KOHQIMKTHI; Pa3BEPHYTO U
JIOTUYHO H3JIaratb CBOK TOYKY 3pPEHHUSI C HCIOJIb30BAHHEM SI3BIKOBBIX CPEJICTB;
MOHMMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAJIbHOU PabOTHI;
BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JACHCTBUM ¢ YUETOM OOIITUX HHTEPECOB, U
BO3MOXXHOCTEH KaXJIOro 4YieHa KOJUICKTHBA; MPUHUMATh I[€Jd COBMECTHOM
JEATEeIIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEUCTBUSL MO €€ JOCTHUKEHUIO:
COCTaBJISITh IUIAH AEUCTBUM, PACHPENEIATH POJIA C YYETOM MHEHUN YYaCTHUKOB,
00CyXaTh pe3ybTaThl COBMECTHOM PabOTHI; OIIEHUBATh Kaue€CTBO CBOETO BKJIAJa U
Ka)XJIOT0 YYaCTHUKA KOMaHJIbl B OOILIWNA pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;
MpeuiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJIEH C MTO3UIIMU HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH; OCYIIECTBIISTh MO3UTUBHOE CTPATETMUYECKOE MOBEICHHE



B Ppa3MYHbIX CUTYyallUsAX, IMpPOSABIATH TBOPYECTBO U BOOOpakeHUE, ObITh
VUHUIMATHBHBIM.

Pery/siTUBHBbIE YHUBepCaJbHbIe yUeOHbIe AelicTBUS

Camoopzanuzayus:  CaMOCTOATEIIBHO  OCYIIECTBJISITH  I[MO3HABATEIbHYIO
NESATENIBHOCTh B 00JacTU (PU3MKU U aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTABUTHh U
(GopMyIMpoBaTh COOCTBEHHBIE 33J]a4M; CAMOCTOSTEIBHO COCTABIIATH IUIAH PEILICHUS
pacuéTHBIX M KAaYECTBEHHBIX 3ajad, TUIaH BBIMOJHEHHUS MPAKTUYECKOW pabOThI ¢
y4€TOM HMMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH W MPEANOYTEHUM;
J1aBaTh OLIEHKY HOBBIM CUTYalUsIM; paCIIUPATh paMKH y4eOHOTO ITpeIMETa Ha OCHOBE
JVYHBIX IPEINOYTEHH; 1e1aTh OCO3HAHHBIN BEIOODP, apryMEHTHPOBATH €ro, OpaTh Ha
ceOs1 OTBETCTBEHHOCTh 3a pEUICHWE; OLIEHMBaTh MPHUOOPETEHHBIA  OIIBIT;
CIIOCOOCTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO IPYIUIIMA B 00JacTH (U3HKH,
IIOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBII YPOBEHb.

CamokoHmponb, IMOYUOHANbHLIL — UHMENIeKm: JaBaTh OLEHKY HOBBIM
CUTyalusiM, BHOCUTb KOPPEKTUBbI B JESTEIBHOCTb, OLEHUBAaTh COOTBETCTBUE
pE3yNbTATOB LIENISIM; BIAJAETh HABBIKAMH MTO3HABATEIBHON peIIEKCUU KaK OCO3HAHUS
COBEPILIAEMBIX AEHCTBUI M MBICIIMTENIbHBIX TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIOJIb30BaTh NMPUEMBI pehIICKCUU JIJIsl OLICHKH CUTYAallMH, BBIOOpA BEPHOTO PEILICHUS;
YMETb OLICHWBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PELICHUS MO MX CHUKECHHIO;
NPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPH aHAIHU3E PE3YJIbTATOB JEATEIBHOCTH,
NPUHUMATH ce0s, TOHUMAsi CBOU HEIOCTATKH U JTOCTOMHCTBA; MPUHUMATh MOTHBBI U
apryMEHThI JPYTUX MpU aHAJIU3€ PE3YyJIbTaTOB ACSITEIbHOCTH; IPU3HABATh CBOE MPABO
Y TIPaBO JIPYTUX Ha OLUIUOKHU.

B mpouecce n0CTHKEHUS JTMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS MPOrPAMMBI IO
bu3uKe 18 ypOBHS  CpeAHEro oOmero oOpa3oBaHHMs y — 00yYaroluxcs
COBEPILIECHCTBYETCS SMOLIMOHANbHBIN UHTEIJIEKT, npeoiararoum
C()OPMUPOBAHHOCTh: CAMOCO3HAHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE
HSMOIIMOHAJIBHOE  COCTOSIHME, BUJIETh HAMNpaBICHUS Pa3BUTUS  COOCTBEHHOM
HMOIIMOHAJIBHOM  cdepbl, ObITh yBEPEHHbIM B cede; CcaMOperyJIHpOBaHuUs,
BKJIFOYAIOIIETO0 CaMOKOHTpPOJb, YMEHHE NPHUHUMAaTh OTBETCTBEHHOCTh 3a CBOE
MOBE/IEHUE, CIOCOOHOCTh aJanTHPOBAThCS K DSMOLMOHAIBHBIM HW3MEHEHUSM U
OpOSIBIISATh TUOKOCTb, OBITh OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBALUH,
BKJIIOYAIOIIEH CTpeMJIEHHWE K JIOCTH)KCHHIO 1€MW YCIEeXy, ONTHMH3M,
WHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXOMAS U3 CBOMX BO3MOKHOCTEH; SYMIIATHH,
BKJIFOYAIOLIEH CIMOCOOHOCTh IMOHMMATh 3SMOILMOHAIBHOE COCTOSIHHE JPYTHX,
YUUTHIBaTh €r0 NpPU OCYLIECTBIEHHWU OOIIEHHS, CIOCOOHOCTh K COUYYBCTBUIO U
COMEPEKMUBAHNUIO; COLUAIIBHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTPAUBATh
OTHOUIEHUS! C APYTMMH JIIOJbMHU, 3a00TUTHCS, NPOSABIATH HMHTEPEC W pas3peluaTh
KOH(DIIUKTHI.

INPEAMETHBIE PE3YJIbTATHI

K koniy oOyuenus B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha YTriyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHaIOUIUXCSI YMEHUINA:

® [IOHUMATh POJIb (U3UKH B IKOHOMHUUYECKOM, TEXHOJOTHUCCKOMN, COIMAIBHON H
ATUYECKON cdepax NeaTebHOCTH YeIOBEeKa, pOJib U MECTO (M3UKU B COBPEMEHHOU
HAy4YHOW KapTHUHE MUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOUN JEATEILHOCTH YEI0BEKa
M JQIbHEUIIEM HAy4YHO-TEXHUYECKOM PpPa3BUTHUM, 3HAYEHHUE OINUCATEIHHOU,
CUCTEMATU3UPYIOLIEH, OOBICHUTENLHON U MPOTHOCTHYECKOW (PYHKIUN (pru3nyeckomn
TEOPUH — IJIEKTPOJUHAMUKHU, CIEIUAIBbHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOU



(Gu3uku, posb GU3NYECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHUN O (PU3HUECKOI
KapTUHE MHUpPA, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE;

®pa3nuyaTh yCJIOBUS MPUMEHUMOCTH MOJeNel (U3MYECKUX Teld W IMPOILECCOB
(sBHEHUI1): OJHOPOJHOE AJIEKTPUYECKOE M  OJHOPOJHOE MArHUTHOE MOJ,
rApMOHMYECKHE KOJICOaHUs,, MAaTEMaTUUYECKUH MAasTHUK, WJCAJIbHBIN IMPYKUHHBINA
MasiTHUK, FTApPMOHUYECKHE BOJIHBI, U/I€aIbHBIN KOJIEOATEIbHBIA KOHTYP, TOHKAs JINH3A,
MOJIeJIel aTOMa, AaTOMHOTO SIIpa U KBAHTOBOM MOJIEIH CBETA;

® pa3nuyaTh yCcIOBUS (TPaHUIIbI, 00JaCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
MOHMMATh BCEOOIMH XapakTep (QYHIAMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTH
VCITOJIB30BAHUS YaCTHBIX 3aKOHOB;

® AHAJIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE IIPOLIECCHI U  SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI M 3aKOHBI JJIEKTPOJMHAMUKH W CIIELMAIBHON
TEOPHUH OTHOCUTEIBLHOCTH (3aKOH COXPAHEHHUS AIEKTPUUECKOT0 3apsia, cuiia Amiepa,
cuna JlopeHna, 3aKOH AJIEKTPOMAarHUTHOM MHAYKIWH, npasBwio Jlenna, cesazp O/1C
CaMOMHAYKIMM B 3JIEMEHTE 3JIEKTPUYECKOM LENU CO CKOPOCTHEO M3MEHEHMS CHIIBI
TOKa, IOCTYJIaThl CIIEUAIIBHON TEOPUU OTHOCUTEIBHOCTH DUHINTEWHA);

® AHAJIM3UPOBATh U OOBACHATH KBAaHTOBBIE MPOLIECCHI U SIBJICHUS, HCIOJb3Ys
MOJIOKEHUS! KBAaHTOBOM (hr3uku (ypaBHEHUE DHHIITENHA 11 (oTO3(PPeKTa, nepBbii
M BTOpPOM TOCTyJIaTbl bopa, NPUHLOHAN COOTHOWICHWS HEOIPEACIEHHOCTEN
['eiizenOepra, 3aKOHbl COXPAHEHHUS 3apsAAOBOIO M MacCOBOTO YHCEI U DHEPIHH B
SJIEPHBIX PEAKIUAX, 3aKOH PaIMOAKTUBHOIO pacnaia);

®OIMCHIBaTh (PU3UYECKHE TPOLECCHl U SBJICHUS, MCIONb3Yysl BEJIUYHHBIL:
HaIMpPsHKEHHOCTh  AJIEKTPUYECKOTO TOJIA, MOTEHIMAI 3JIEKTPOCTATUYECKOrO MO,
Pa3HOCTh TOTEHUMAIOB, JJIEKTPOABWKYIAs CHJIA, WHAYKIHS MAarHUTHOTO IIOJIs,
MarHuTHBIM TIOTOK, cwia AMIepa, WHIAYKTUBHOCTb, OJJIEKTPOABMXKYILAs CHJIA
CaMOMHAYKIIMH, YHEPTUsl MAarHUTHOTO MOJS POBOJHHUKA C TOKOM, PEISATUBUCTCKUI
UMITYJIbC, IOJTHASL SHEPTUS, SHEPTHS TOKOSI CBOOOHOM YAaCTUILIBI, SHEPTUS U UMITYJIBC
(GboTOHA, MacCOBOE YUCIIO U 3apsij S/1pa, SHEPTHUS CBA3M sApa

® O0BSACHSATD O0COOEHHOCTH IPOTEKaHUS duznuecKnx SIBJICHU:
AJIGKTPOMAarHUTHasT MHIYKLUS, CAMOUHIYKIIMs, PE30HAHC, WHTEp(epeHIus BOJIH,
Tudpakus, IJUCHepCcusi, TOJHOE BHYTPEHHEE OTpakeHHe, (POTOIIEKTPUUECKUN
abpdext (pororddekt), anbdpa u Oera-pacnansl sAep, raMma-usiydeHue suep,
(du3MYecKue NPUHLIMIBI CHEKTPAIbHOTO aHalu3a U paboThl Ja3zepa; ONpenensTh
HaIlpaBJICHUE MHIYKIIMM MarHUTHOTO IOJS NMPOBOJHMKA C TOKOM, CHJIbI AMIepa u
cwiibl JIopeHna;

® CTPOUTH M300pa)K€HHE, CO3/1aBaeMOE IIOCKUM 3€pKalioM, TOHKOM JMH30M, U
paccUUTHIBATD ero XapaKTEePUCTUKHU; MPUMEHSTH OCHOBOITOJIAraroIue
aCTPOHOMHUYECKHE TIOHATHS, TEOPUUM U 3aKOHBl JJI1 aHaliu3a W OObICHEHUS
(GU3MUECKUX TMPOIECCOB, MPOUCXOJAIIMX B 3BE3/aX, B 3BE3NHBIX CHUCTEMAX, B
MEKTaJaKTHIECKON cpesie; ABMKCHHS HeOSCHBIX TeJI, BOJIIOIUH 3BE3/ U BeelleHHol;
IPOBOANUTH MCCIIEOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMUYMH C UCIOJIb30BaHUEM
OpsMBIX HM3MEPEHWI, NpU H3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUAE T'PaPHUKOB C
y4€TOM aOCOJIOTHBIX MOrPEUIHOCTEH M3MEPEHUM, JeJaTh BBIBOJABI MO pe3yibTaTaM
UCCJIEI0BAHNS;

® [IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYMH, IPU ITOM BHIOMPATH
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OIEHUBATh aOCOJIIOTHbIE WU OTHOCHUTENIbHbBIE



MOTPELIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUI;

® [IPOBOJIUTH ONBITBI MO IPOBEPKE MPEIJIOKEHHON T'MIOTE3bl: ILIAHUPOBATh
DKCIIEPUMEHT,  COOMpaTh  OSKCHEPUMEHTAIBHYIO  YCTaHOBKY, aHaJU3UpPOBAaTh
MOJIyYEHHBIE PEe3yJbTaThl M JENaTh BBIBOJ O CTATyC€ MPEMJIOKEHHOW THIIOTE3bI;
OINHKCHIBATh METObl MOJYYCHHUS HAYYHBIX AaCTPOHOMHUYECKHX 3HAaHUU; COOII0IAThH
npaBuia 0€30MacHOr0 TpyjAa MpU MPOBEACHUM HMCCIEIOBAaHUN B paMKax y4eOHOTO
DKCIIEPUMEHTA, TMPaKTUKymMa U  Yy4eOHO-UCCIENOBATENbCKOM UM MPOEKTHOMU
JESITEIBHOCTH C HUCIOJB30BaHUEM H3MEPUTEIBHBIX YCTPOHCTB M JaOOPaTOpPHOTO
000pyIOBAHUS;

epemiaTh pacu€THHIC 33/1aUd C SIBHO 3aJIaHHOW W HESBHO 3aJJaHHOM (hM3UYECKOU
MOJICNIbIO: Ha OCHOBAaHMM aHaiM3a YCJIOBHS BbIOMPATh (U3UUECKUE MOJIEIH,
OTBEYaroIINe TPeOOBaHUAM 337a4l, MPUMEHATh (OPMYJIbl, 3aKOHBI, 3AKOHOMEPHOCTHU
U TIOCTYJaThl (PU3NYECKUX TEOPUU MPHU HCIOJIH30BAaHUM MATEMATHYCCKHUX METOJIOB
pelieHrs 3ajad, MNPOBOAUTHL pacu€Thl HAa OCHOBAHUM HUMEKOIIMXCS JIaHHBIX,
aHAJM3UPOBAaTh pE3YyJIbTaThl W KOPPEKTUPOBATH METOAbl PEUICHUA C Y4YETOM
MOJTYYEHHBIX PE3YJIbTaTOB;

epeliaTh Ka4yeCTBEHHbIE 3aj[auM, TPeOyIolue NMPUMEHEHHS 3HAHUN U3 pa3sHbIX
paszenoB Kypca (U3MKM, a TaKKe€ HMHTErpalud 3HAHWM W3 JPYrux NOpeaMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJIA: BBICTPAMBATh JIOTMYECKYIO LENOUYKY PACCYXKACHHUM C
OTIOPOi Ha N3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUE SIBICHUS;

® 1ICITI0JIb30BaTh TEOPETUUECKHUE 3HAHUS JIJIS1 OOBSICHEHUSI OCHOBHBIX MTPUHITUIIOB
paboThl MU3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHUCTB M TEXHOJIOTHYECKUX
IIPOLIECCOB;

® IPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B O0OBSCHEHNE IPOLIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

® QaHAIM3UPOBATh U OIICHUBAThH TOCJECACTBUS OBITOBOW W TMPOM3BOJCTBEHHOU
NESATETLHOCTH YEJIOBEKa, CBS3aHHOM C (PU3MUECKHMMH TIpOIeccaMu, C TO3UIUN
DKOJIOTHYECKON 0e30MacHOCTH, IIPEACTABICHAN 0 palroOHaJIbHOM
NPUPOAOIOIb30BAHUH, @ TAKKE PA3yMHOM MCIOJb30BaHUM JIOCTH)KEHUN HAyKH U
TEXHOJIOTUH JIJIs JabHEHIIEro pa3BUTHSI YeJIOBEUECKOTO O0IIECTBA;

®IPUMEHSTh pa3UYHbIe CMOCOOBl paboThl ¢ HHPOpMANMEH (UZUIECKOTO
COJIep KaHMs C UCTIOJIH30BAHUEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHH, MTPU
TOM HCIIOJIb30BaTh COBPEMEHHbIE HH(MOPMALMOHHBIE TEXHOJIOTMM JUIsl TOHUCKA,
nepepaboTKM M TPEeAbABICHHUS Yy4eOHONM W HAyYHO-TIOMYJISIPHOM HH(POPMALIMH,
CTPYKTYPUPOBAHMSI W HMHTEPIIPETAIMU HUH(POpPMAIIMU, TMOTYYEHHON W3 Pa3IUdHBIX
HMCTOYHUKOB, KpUTUYECKU aHAIIU3UPOBATH MOTydaeMyto HH(GOPMAIIUIO U OLICHUBATH €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLIMXCS 3HAHWM, TaKk M Ha OCHOBE aHaju3a
HUCTOYHUKA MHGOPMAIUU; MPOSBIATh OPraHU3alMOHHBIC U TTO3HABATEIIbHBIC YMEHUS
CaMOCTOATENILHOTO TPHUOOPETEHHs] HOBBIX 3HAHUM B MPOIECCE BBIMOIHEHUS
MIPOCKTHBIX M YU4EeOHO-HUCCIEA0BATEIbCKUX PAdoT;

epaboTaTh B TPYyIIE C UCIOJIHCHHEM PAa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATh PabOTy TPYMIMbl, PalMOHATBHO paCHpPENesTh eATeTbHOCTh B
HECTAH/IAPTHBIX CUTYaIUsX, aJ€KBaTHO OLICHMBATh BKJIAJ KaXKJIOIO0 U3 YYaCTHUKOB
IpyNIbl B pelIEHUE paccMaTpuBaeMon MpoOeMbl;

®IPOSIBJIATh MOTHBAIMIO K OyIymied NpopecCHOHAIBHON ACSITENBHOCTU TIO
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TIPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecrBo yacos
Haumenosanue
Nen/n | pasnenos u Tem Kontpo | Ipakrn | Buael Buabl, popmbl DJIeKTPOHHBIE (1M (POBbIE)
NporpaMME! Beero JILHEBIE YecKHe AeATeIbHOCTH KOHTPOJIA o0pa3oBaTe/IbHbIE pecypchl
padoTsl | padoThI
1 Pazgen 1. Ompoc, TecT, TOMalTHssA
DJIEKTPOAMHAMMKA paborta, mpakTHUecKas bubmuorexa [IOK
18 ] Wi 1adopaTtopHast https://lesson.academy-
pabora, content.myschool.edu.ru/03/09
camocrosTenpHas padota | https://file.11klasov.net/10-klass/
KOHTpOJIbHast paboTa
MarunuTHoe noie Omnpoc, TecT, TOMaIIHS
paboTa, mpaKTHYecKas bubnunoreka [JOK
9 L L Wi 1abopaTtopHast https://lesson.academy-
pabora, content.myschool.edu.ru/03/09
camocrosTenbHas padota | https://file.11klasov.net/10-klass/
KOHTpOJIbHAsI paboTa
DNeKTpOMarHuTHas Omnpoc, TecT, TOMaIIH
MHYKIUS paborta, npakTHuecKas bub6nuorexa [IOK
i aboparopHast https://lesson.academy-
o . . pabora, content.myschool.edu.ru/03/09
camocrosTenpHas padota | https://file.11klasov.net/10-klass/
KOHTpOJIbHasI paboTa
2 Paznen 2. Koedoanus Omnpoc, TecT, TOMalIHsA
U BOJIHBI paborta, nmpakTHYecKas bubnuorexa [IOK
WM 1aboparopHas https://lesson.academy-
S0 ) pa0ora, content.myschool.edu.ru/03/09
camocrosTenbHas padota | https://file.11klasov.net/10-klass/
KOHTpOJIbHAsI paboTa




Mexannueckue

Ompoc, TecT, TOMalIHss

Kosie0aHus paborta, mpakTHuecKas bubnuorexa [IOK
WK J1abopaTtopHas https://lesson.academy-
6 pabora, content.myschool.edu.ru/03/09
camocrosTenbHas padota | https://file.11klasov.net/10-klass/
KOHTpPOJIbHAsI paboTa
DNeKTpOMarHuTHHIE Ompoc, TecT, JOMaNIHsIs
KoJieOaHus paboTa, mpaKTUYecKas bubmuorexa [JOK
13 WK J1abopaTtopHas https://lesson.academy-
pabora, content.myschool.edu.ru/03/09
camocrosTenbHas padota | https://file.11klasov.net/10-klass/
KOHTpOJIbHAsI paboTa
MexaHudeckue u Ompoc, TecT, JOMaIIHsIs
DNeKTpOMarHuTHEIE paboTa, mpaKkTHYecKas bubmmorexa LIOK
BOJIHBI Wi 1aboparopHas https://lesson.academy-
= pabora, content.myschool.edu.ru/03/09
camocrosTenbHas padota | https://file.11klasov.net/10-klass/
KOHTpOJIbHAsI paboTa
OnTuka Omnpoc, TecT, TOMalIHsA
paborta, nmpakTHuecKas bu6nuorexa [IOK
i aboparopHast https://lesson.academy-
20 pabora, content.myschool.edu.ru/03/09
camocrosTenbHas padota | https://file.11klasov.net/10-klass/
KOHTpOJIbHAsI paboTa
Pa3nen 3. OcHoBBI Ompoc, TecT, TOMalTHss
CreuaAJIbHON Teopuu pabota, mpakTudeckas bubnnorexa [JOK
OTHOCHTEJIbHOCTH WM 1aboparopHas https://lesson.academy-
(nanee - CTO) 4 pabora, content.myschool.edu.ru/03/09
camocrosTensHas padota | https://file.11klasov.net/10-klass/
KOHTpOJIbHast paboTa
Paznen 4. Ompoc, TecT, bu6nmoreka [JOK
KBanToBas ¢pusznka 20 JIOMaIlHss pabora, https://lesson.academy-

MPAKTUYECKast NN
smaboparopHas padora,

content.myschool.edu.ru/03/09
https://file.11klasov.net/10-klass/




CaMOCTOSITeNIbHAS
paboTa KOHTpOJIbHAS
pabora

KopnyckynsipHo-
BOJIHOBOM JlyaJIn3M

Ompoc, TecT,
JIOMaITHsIs padoTa,
HpaKTI/I‘-IeCKaSI NN

bu6mmoreka [JOK
https://lesson.academy-

° g:ﬁg};gggg;;};?om, content.myschool.edu.ru/03/09
paboTa KOHTPOIbHAS https://file.11klasov.net/10-klass/
pabora

duznka atoma Ompoc, Tecr,
AoMarHss pabora, bubmuoreka [JOK

A Eggngggcﬁi’; Hggom https://lesson.academy-
CaMOETOHI;eHLHI;H ’ content.myschool.edu.ru/03/09
paboTa KOHTPOJIbHAS httpS://fiIe.llkIaSOV.net/].O'klaSS/
paboTa

®du3uka aTOMHOTO Ompoc, Tecr,
saypa u JloMallHss pabora, bu6mmoreka [IOK
BJIEMEHTAPHBIX TIPAKTHHCCKAL M https://lesson.academy-
4acTH 11 nabopaTopHas padora,
CAMOCTOSTEIbHAS content.myschool.edu.ru/03/09
paboTa KOHTPOIbHAS https://file.11klasov.net/10-klass/
pabota
5 Paznen 5. Ompoc, tecr,
JJIeMeHTbI JOMalllHAA pa60Ta, Bu6IHoOTEKA HOK
aCTPOHOMHM H MpaKTHHCCKad il https://lesson.academy-
acTpoPU3NKH 2 g:ﬁgﬁigig:ﬁ:l{ifom’ content.myschool.edu.ru/03/09
https://file.11klasov.net/10-klass/
paboTa KOHTpOJIbHAS
paboTta
6 IMoBTOpEeHue 8
OBHIEE KOJIMYECTBO
YACOB IO 102

ITPOI'PAMME




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

o[ 4. Mskumes, b.b. byxosues, H.H. Corckuit «®u3uka 11 knacc: yueOHUK
JUIs 00111e00pa30BaTENbHBIX YUPEKICHHM: 0a30BbIi U MPOMUILHBIA YPOBHIY,
«IIpocemenue»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA

e 3a1ayHUK J1s o01Ieo0pa3zoBarenbHbIX yupexaeHuil. dusuka 11 kmacc. J1.O.
I'enaenmreiin, JI.A. Kupuk, 1.M. I'enbdrar. M.: Muemosuna, 2010.

o Kupuk JI.A., I'ennenmrein J1.9O., {uk FO.W. ®usuka. 11 ki.: Metonuueckue
Marepuaisl i yuurens. - M.: Unekca, 2005.

e PoimkeBuu A.Il. ®usuka. 3anaunuk. 10-11 kn.: [locobue nmns
o0meoOpa3oBateabHbIX yuel. 3aBeneHuil. - M.: [Ipoda, 2002.

eMapon A.E., Mapon E.A. ®u3zuka. 11 knacc: quaakTuyeckue MaTepraibsi- M.:
Hpoda, 2005.

o Kupuk JI.A. ®usuka 9-11: CamocTosTensHbIe U KOHTPOJIbHBIE PA0OOTHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET
¢ XuBas ¢usuka: oOyuaromias nporpamma, http://www.int-edu.ru/soft/fiz.html
e Vpoku (usuku ¢ ucnosib3oBanuem Murtepuera. http://www.phizinter.chat.ru/
e ®uzuka.ru. http://www.fizika.ru/
e Dusuka: kosuiekus onblToB. http://experiment.edu.ru/
o Oy3uKa: IIEKTPOHHAS KOJUICKITHS
onbIToB. http://www.school.edu.ru/projects/physicexp
e Karasor cchutok Ha pecypcesl o pusuke http://www.ivanovo.ac.ru/phys
e becrutatHbie 00yYaroye MPOrpaMMEI 10
¢usuke http://www.history.ru/freeph.htm
e JlaGoparopHsie paboThl N0 (pusuke. BupryanbHble 1a00paTOpHBIE
padoTsl. http://phdep.ifmo.ru
e AHnManus Gpu3nuecKux nporeccoB oobscHeHmsMu. http://physics.nad.ru
e O3nyeckas sHIMKIoneaus http://www.elmagn.chalmers.se/%7eigor

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLIECCA
CripaBoYHBIC TAOJIHUIIBI, HOYTOYK, TPOEKTOP, JICKTPOHHAS MTaHE)b, KOMIUICKT
obopynoBanus 1t EI'D



