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MNOACHUTEJBHASA 3AIINCKA

OnHuM w3 peanuil pPOCCHHCKON 00pazoBaTeNbHON cgepbl SBIAETCS CMEHA IapagurMbl
00pa3oBaHUs: OT YCBOCHUS 3HAHUH, YMEHUI M HABBIKOB K PA3BUTHIO JIMYHOCTU OOYYAIOIIETOCS.
Ceroans B KauecTBe TpeOyEeMBIX pe3ylbTaTOB OOy4YEHHs BBICTYNAIOT YHHBEpCAJIbHbIC ydeOHBIC
neiictust (YY), koTopble TOMKHBI (POPMUPOBATHCS HA BCEX NpEAMETax, B TOM YHCIE U Ha
ypokax ¢usuku. Takum 00pa3oM, BO3ZHUKAET MOTPEOHOCTh B CO3JAHUU U COBEPIICHCTBOBAHUH
MeTOo10B U NpuémMoB (opmupoBanus YVY/][ Ha 3aHATHAX MO (U3MKE, YUUTHIBasE OCOOEHHOCTU
npenogaBaHus npeaMera. AHaJIN3 METOAUYECKOM JTUTEPaTypsl 10 JaHHOMY BOIIPOCY ITOKa3bIBAET,
YTO HE BCE aCMEKThl JIAHHOI'O IPAKTUYECKOIo 3arpoca AOCTaTOYHO XOpOoLIo pa3paboTaHbl. B
YACTHOCTH, HET MAaTEpUasoOB, NOCBALIEHHBIX CBA3M MEXAY OOyuE€HHEM IIKOJIBHUKOB PELICHUIO
3a71a4 ¥ (POPMUPOBAHUIO Y HUX YHUBEPCAJIBHBIX YUEOHBIX JeHCTBUI.

Pabouas mporpamma kypca «MeTo bl pereH s 3a1a4 o (pu3uKe» HanpaBieHa Ha GopMupoBaHHE
y 00yJaromuxcs QyHKIIMOHATBHON TPAMOTHOCTH M METAIIPEMETHBIX YMEHUH Yepe3 BHIMOIHEHUE
UCCJIEIOBATEIbCKOM U MPAKTUYECKON JESITEIbHOCTH.

Takum 00pa3om, BO3HUKAET MpoOJieMa, KOTOpas 3aKiIrovaeTcs B 3P(HEKTUBHOM HCIOJIb30BAaHUN
Tako crienuuueckoil NesTEeNbHOCTH KaK pelieHue 3a1a4 sl (OpMUPOBaHUS YHHUBEPCAIbHBIX
yueOHBIX JCUCTBUN, HOCALINX HAAMPEIMETHBIN XapaKTep.

[Tporpamma Kypca pazpaboTaHa Ha OCHOBE TOJOXKEHUN U TPeOOBaHUN K pe3ysIbTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTellbHOM mporpammel, mnpeactaBieHHbix B PI'OC COO, ¢ yuérom
denepasibHOM paboueit mporpammbl BocnuTaHus W KoHuenuuu mnpenojaBaHus y4eOHOTO
npenmera «dusuka» B 00pazoBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peanu3yronmx
OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

[IporpamMa Kypca ompezensieT o00s3aTebHOE MPEIMETHOE COAEp)KaHUE, YCTaHABIMBAeT
PEKOMEHIyeMYIO MOCIIe10BaTeIbHOCTh U3YyUEHUSI TEM U Pa3JIesioB y4eOHOro NnpeaMeTa ¢ yuéToM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsi3ed, JIOTMKM Yy4eOHOro IMpolecca, BO3PAaCTHBIX
ocobeHHocTell oOywaromuxcs. I[Iporpamma mno Qusuke na€r MpeacTaBlIeHHE O IeNsX,
coJiepKaHuu, oO1Iel cTpareruu 00y4eHus, BOCIIUTAHUS M PA3BUTHS 00YYaIOLINXCS CPEICTBAMU
yuebHoro npenmera «Pusnka» Ha yriryOJIEHHOM ypOBHE.

Crpykrypa nporpammsl. PaGoudas nporpamma COAEpKHUT: TUTYJIbHBIN JIUCT; MOSICHUTEIbHYIO
3aMMCKy, BKJIIOYAIOIIYI0 OOIIYI0 XapaKTepUCTUKY YydeOHOro mpeaMeTra, ONHCaHHE MecTa
yueOHOro mpenMera B Y4YeOHOM IIIaHE, JMYHOCTHBIE , METANpEAMETHbIE M IpeIMETHBIE
pe3ynbTaThl OCBOEHHUS Kypca (PU3MKU; COAEpX aHHE Kypca; TeMaTHYecKOoe IUIaHMpPOBaHHE, C
OIpe/IeIEHUEM OCHOBHBIX BUJIOB YU€OHOU JEATEIbHOCTH; INIAHUPYEMbBIE PE3YNIbTaThl; ONMCAHNE
y4eOHO-METOIMYECKOTO M MaTepualbHO-TEXHMUYECKOTO olecredeHus o0pa30BaTeIbHOro
nporecca.

Hesnu nzydenus Gpu3nku Ha 6a30BOM YpOBHE:!

* 3aBeplleHre POPMHUPOBAHUS OTHOCUTENBHO LEIOCTHOW CUCTEMbI 3HaHUN Ha OCHOBE
COBpEMEHHOM (pU3MUeCKOi KapTHUHBI MHUPA;

° q)OpMI/IpOBaHI/IC Y6e)KIIéHHOCTI/I B ICHHOCTH O6p8.30BaHI/I}I, 3HAYUMOCTH (I)I/I3I/I‘-ICCKI/IX
3HaHUN IS KaXJI0ro YCJI0BCKa, HC3aBUCHMMO OT €TI0 HpO(bCCCHOHaHBHOﬁ
ACATCIIBHOCTH,



* OBJIAJICHHUE IIPEACTABICHUAMU O HAYYHOM METOJE MTO3HAHMS, O €ro UCIO0JIb30BaHUH,
O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TCXHUKHU;

* MpUOOpETEeHHE YMEHMH TPUMEHATH IIOJIyYCHHbIE 3HAHUS Ha NPAKTUKE JUIA
OOBSICHEHUS] TIPUPOJHBIX SBJICHUH, Y3PPEKTUBHOTO U 0€30MaCHOTO HMCIIOJIE30BAHHMS
COBPEMECHHBIX  TEXHMYECKHX  CPEICTB M  TEXHOJIOTHH,  palMOHAIBHOTO
IPUPOIOTIONB30BAHUS U 3AIUTHI OKPYKAIOIIEH CPE/IBL.

B nonosiHeHMe K JTUM IeNsIM H3ydyeHUE (U3MKM HA YIiayOJaéHHOM YpOBHe
IIpEII0JIaraeT:

* pa3BUTHE HMHIWBUIYAJIbHBIX W TBOPYECKUX CIOCOOHOCTEH B oOnactu (QU3UKU C
y4€TOM NMpOoQeCcCHOHANTBHBIX HAMEPEHHI, HHTEPECOB U 3aIPOCOB;

* ¢opMHpOBaHUE YCTOWYMBOW MOTPEOHOCTH YUHTHCH, FOTOBHOCTU K
IIPOIOJKEHUIO

06p330BaHI/I$I, CaMOpPa3BUTHUIO U CAMOBOCIIMTAHUIO, K CO3MJaTeIbHON M OTBETCTBEHHOM pr,[[OBOI‘/‘I
JACATCIIbHOCTH,

* MpUOOpEeTeHHE YMEHWH NPUMEHSTh IIOJyYCHHBIE 3HAHMS JUIS pELICHHs 3ajad,
3¢ HEKTUBHON MOATOTOBKH K IMOIYYEHHIO MPO(eCcCHOHATEHOTO 00pa30BaHuUs;

* OBJIQJICHHE TMPEACTABICHUSIMHU O HAYYHOM METOJ€ IIO3HAHUA, YMEHHUE WM
MOJIb30BaThCA,  IOJYyYE€HHE  IEPBOHAYAIBHOTO  OMbBITA  HCCIEIOBATEIIbCKOM
NEeSTeNIbHOCTH, 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAYKHU, TEXHUKH U
TEXHOJIOTHI;

* BOCIIHTaHUE YOEXKIEHHOCTU: B HEOOXOJMMOCTH COTPYIHHYECTBA B IIpoOIEcce
BBITIOTHEHUSI TIOCTaBJICHHBIX 3a/a4; B HEOOXOJUMOCTH MOPaTbHO-ITHYECKHX
KPUTEpUEB B IPOLIECCE HAYUYHBIX MCCIEIOBAHHM M IPU pPEATU3ALUU HAy4HBIX
I[OCTI/I)KGHI/II\/'I; B BO3MOXHOCTH HCIIOJIB30BAHUA I[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I Ha 6J'IaFO
YeJI0BEUECKOM ITMBUITU3AIINH.

Pabouas mporpaMma oprueHTHPOBaHA Ha UCIOIB30BAaHNE CUCTEMHO-IESATEIbHOCTHOTO MOAX0/1a B
o0ydeHuHu, MOITOMY IMpeaycMaTpuBaeT: (OPMUPOBAHHE TOTOBHOCTH K CaMOpa3BUTHUIO U
HENpPEepPHIBHOMY 00pa30BaHUIO; KOHCTPYHPOBAHUE COIMAIBHON Cpelbl pa3BUTHS 00YyYaIOIINXCS;
AKTUBHYIO y4eOHO-TI03HABATEIbHYIO eITEIbHOCTD oOyJaromuxcs; MOCTPOCHUE
00pa3oBaTeNbHOTO Mpollecca ¢ y4ETOM HMHIUBUIYaJIbHBIX BO3PACTHBIX, MCHUXOJOTHYECKUX U
bu3HoNIOrnUecKux 0COOEHHOCTEH 00yJarOIINUXCS.

JIaHHBIM KypCOM IIPEAYCMOTPEHA OPraHU3aLMs COBMECTHOM JIEATEIBHOCTH IO PEUICHUIO 3a/1a4 B
LEJISIX OCBOEHUSI KOMMYHHUKATHUBHBIX YHUBEPCAIBHBIX YUEOHBIX NEHCTBUI.

3anaua MpUMEHEHHs TMOTyUYeHHBIX 3HAaHUH pelaeTcs Ha MPOTSKEHUU Beero Kypeca ¢pusuku 10—
11 xmaccoB 3a Cué€T pelIeHus NPAKTUYECKHUX, OBITOBBIX 3a/a4y, B TOM 4YHCJE CBS3aHHBIX C
HKOJIOTHEH 1 0€30MaCHOCTBIO B COBPEMEHHOM TeXHOJIorHueckoM Mupe. Ha yriy0néHnnom ypoBHe
U3y4eHHsl TpeJMeTa IMOBBIIIEHHOE BHHMAaHHE YJelseTcsl aHaJuTH4Yeckod pabore Ha
3aKJIFOYUTEIBHON CTaINU U3YUEHUSI HOBOT'O MaTepuaa Py PELLIEHUH 3a/1a4 (B TOM YHCIIE aHATIU3
MOJIy4EeHHBIX Pe3yJbTaToB, MpoBepKa oTBeTa). Ha ocHOBaHUM MpUBEAEHHBIX 00PA3I0B PEeIICHHS
3aa4 C HCIOJb30BAHMEM CTaHAAPTHHIX AJTOPUTMOB U TOJYYEHHBIX YMEHHUH OOydarouruecs
MOJIy4al0T BO3MOXKHOCTh CAMOCTOSITETILHO BBIpaOaThIBaTh CIIOCOOBI JEUCTBUM IMpH pelICHUU



pasnuuHbIX pusnyeckux 3amad. C 3TOH ke 1eIb0 pa3doupaeTcs penieHre 3a1aq B 001meM BUAe 1
3aja4, TpEOYIOIUX I UX PELICHUs aHATUTUYECKON pabOThI C TaHHBIMH.

MecTto Kypca B yueOHOM ILIaHe

Copepxanne o0yueHus usmke, IpeacTaBIeHHOE B paboyeil mporpamme, paccyuTano Ha 4 yaca
B Heaemo: B 11 kmacce- 68 waca, 17 yueOnbix Henenb (II momyromue 17 Henmens mo 4 daca B
Hezento, 68 yacoB). Yacel OTBeleHbl Ha YIUIYOJIEHHOE HM3Y4YeHHE HEKOTOPBIX TEM U BOIPOCOB
(BBIICNIEHBI B TEKCTE KYpCHBOM), NIPOBEJACHUE MPAKTUYECKUX 3aHATHH 10 PEUICHHUIO
pa3zHOO0OpPa3HBIX KUZHEHHBIX 3a/1a4 ((PU3UYECKOT0 COIEPIKAaHUA), B TOM YHCIIE, C UCTIOIb30BAaHHEM
KoMmmbioTepa. CaMocTosATenbHAs padoTa yJalmuxcsl IPe/rnoiaraeT BhIMOTHEHHE TaK Ha3bIBAEMBIX
TUIIOBBIX PacyeToB (CHMHCOK MocoOuii B KoHIE mporpammsl). MuauBuayanuzanus oOydeHHS
JIOCTUTAETCs MPOBECHUEM WHJIMBUAYAIbHBIX KOHCYJIbTAIUMM i ydyamuxcs (1 gac B Heaelnto),
pPa3HOYPOBHEBBIMHU 3aJlaHUSIMU. VHCTPYMEHTOM [UIsl OIICHUBAHUS PE3YJIhTATOB MOTYT OBITh:
TecTupoBanue, BoinonHeHne KNUM EI'D, BeIOTHEHHE CEMUHAPCKUX PadoT.

Conep:xkanue
11 knacc
Tema 1. Maznummnoe noe.

B3aumoneiicTBre MOCTOSAHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MaruuTHoe moJie. Bektop
MarHUTHOM WHAYKUMU. [IpUHOMO Cynepno3suuuu MarHUTHBIX IOJed. JIMHMKM MarHuTHOU
WHIYKIHUU.

MarautHoe 1nojie IpOBOJAHHUKA C TOKOM (IIPSIMOTO NMPOBOJHUKA, KATYIIKH M KPYrOBOI'O BHUTKA).
OmneiT OpcTena.

Cuna Amnepa, e€ HanpaBlieHUE U MOIYJIb.

Cuna Jlopenna, e€ HampaBiIeHHWE W MOIYNb. J[BIKEHHE 3apsHKEHHOM YacTUIBI B OJHOPOIHOM
MarHuTHOM noJie. Pabora cumsl Jlopeniia.

MarsuTHoe IoJIC B BCIICCTBCE. q)eppOMaFHeTI/IKI/I, napa- 1 1MaMarHCTUKH.

TexHuueckue YCTPOﬁCTBa N TCXHOJIOTUYCCKHUC MMPOUCCChI: TPUMEHCHUC ITOCTOAHHBIX MAarHUTOB,
SJICKTPOMArHuTOB, TCCTCP-MYJIIbTUMETP, IJICKTPOABUTATCIIb ﬂK06I/I, YCKOPHUTECIIN 3JIEMCHTAPHBIX
JacCTuIl.

Tema 2. InexkmpomazHumnan uHOYKYus.

SIBnenue snekTpoMarHuTHON HHAYKIMU. [loTOK BekTOpa MaruuTHOW MHAYKIUU. DC HHAYKIINH.
3akoH 3nekTpoMarHuTHON nHaAykuun dapanes. Buxpesoe snekrpudeckoe nojue. Toku Dyko.

OJ1C uHAYKIMY B IPOBOJHUKE, IBUKYILIEMCS B OJTHOPOJHOM MarHuTHOM rosie. [Ipasuio JleHna.

WHIYKTUBHOCTb. Karymka UHIYKTUBHOCTH B LENU TOCTOSIHHOIO TOKA.
SABnenne camonHaykuuu. I{C caMOMHAYKIIMH.

SHCpFI/IH MAarauTHOTIO MOJIS KaTyIIKU C TOKOM. 3J'ICKTp0Mal"HI/ITHOC II0JIC.

TexHumueckne YCTPOﬁCTBa N TEXHOJIOTHYCCKHUEC IMPOLCCChI: MHAYKIUOHHAA I1€4Yb, COJICHOWI,
3aluTa OT JJICKTPU3aluK TCJI IIPU ABHUKCHUHW B MArHUTHOM I10JIC 3emn.

Tema 3. Mexanuueckue Koneoanus.



Komnebarensraasg cucrema. CBOOOIHBIE KOJIEOAHNUS.

['apmonmnueckue kosneOanus. Kunemarnyeckoe M JUHAMHUYECKOE OMHMCAHUE. DHEPreTHYECKOE
ONMCAaHME (3aKOH COXpPAHEHMs MEXaHUYECKOM B3Hepruu). BbIBoJ IUHAMHYECKOrO ONHCaHUs
TapMOHUYECKUX KOJIeOaHMI U3 NX SHEPTeTUUECKOTO0 U KHHEMATUYECKOTO OMTUCAHUS.

Avmmmatyna u  (dasa konebanuii. CBs3b aMIUIMTYABl KOJIEOAHWH HMCXOTHOW BEITUYUHBI C
aMILTUTYIaMH KoJieOaHU €€ CKOPOCTH U YCKOPEHHS.

[lepuon u wacrora konebanuil. Ileprox Manbix CBOOOJHBIX KOJIEOAaHMH MaTeMaTHYECKOTO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJICOAHUH PYKUHHOTO MAassTHUKA.

[TonstTue o 3aryxawomux kojeOaHusax. BoiHyxneHHble koneOanusi. Pesonanc. PesonancHas
KpuBas. BiusHue 3aryxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

Tema 4. InexkmpomazHumnvle Koedanus.

KonebarenbpHbli KOHTYP. CBO6OI[HI>I€ QJICKTPOMAIrHUTHBIC KoieOaHusl B nacaJlbHOM
KoJIe0aTeIbHOM KOHTYPC. (DopMyJIa Tomcona. CBs3b AMIUIMTYAbl 3apsalia KOHACHCATOpa C
aMHHHTy,HOﬁ CHJIBI TOKA B K0OJI€0aTEILHOM KOHTYpC.

3aKoH COXpPAaHCHHA DHEPTHUH B NACAJIbHOM KoJIe0aTEIbHOM KOHTYPC.
3aTyxaI01uHe OJICKTPOMArHuTHBLIC KoJIcOaHHS. BI)IHY)KIIGHHI)IG SJICKTPOMArdHMTHBIC KoJieOaHusl.

HepeMeHHHﬁ TOK. MOITHOCTh IIECPEMCHHOI'O TOKaA. AMHJII/ITYI[HOG u ,HeﬁCTBYIOIHee 3HAa4YCHUC
CHJIbI TOKA W HAIIPSOKCHUA IIPU pasnI/Iquﬁ (bopMe 3aBUCUMOCTHU IICPECMCHHOT'O TOKA OT BPCMCHHU.

CuHyconaJIbHbIN IepeMeHHbIN TOK. Pe3ucTop, KOHAeHCcaTop U KaTyllIka HUHAYKTHUBHOCTH B LIETIN
CHHYCOMJIAJIbHOTO IIEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30HAaHC HANPSKEHUM.

WneanwsHubiii Tpanchopmarop. [Ipon3BoacTBo, nepenaya u noTpedaeHHe AIEKTPUIECKON SHEPTUH.
Tema 5. Mexanuueckue u IneKmpomMazHuUmMHble 60JIHbL.

MexaHuueckrue BOJIHBI, YCIOBHS UX pacrnpocTtpaHeHus. [lomepeunble W MpoAOIbHBIE BOJHBI.
[lepuon, cKOpOCTh pacrnpocTpaHeHHMs] W JIuHA BOJIHBL. (CBOWCTBA MEXaHMYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CxopocTth 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3Byka. IllymoBoe 3arpsizHenue
OKPYXKAaroILEeH Cpebl.

3J'I€KTpOMaFHI/ITHBI€ BOJIHEL. Y CJIIOBHSA HU3JTy4YCHHUA OJCKTPOMArHUTHBIX BOJIH. Bianmuasn
OopucHTaluus BEKTOPOB B 3J'ICKTpOM3FHPITHOI>i BOJIHE.

CaolicTBa AJIEKTPOMArHUTHBIX BOJH: OTPaXXEHHWE, IMPEJIOMIICHUE, TOJIIPU3aLNs,
untepdpepenimst u  gudpakuusa.  Illkama  saeKTpoMarHUTHBIX — BosH.  [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

Tema 6. Onmuka.

IIpssMonuHENHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOMU cpene. JIyd cBera. ToUeUHbI HCTOYHUK
CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paxeHuii B I JIOCKOM 3epKaie.
Cdepuueckue 3epkana.



[Ipenomnenue ceeta. 3aKOHBI MpeoMIIeHUs cBeTa. AOCONIOTHBIN MOKa3aTelb
MMPCJIOMIICHUA. OTHOCHUTENLHBIA I1OKA3aTellb IpCIOMIICHUS. IlocTosIHCTBO YacTOTHI CBeTa H
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/I€ MOHOXPOMATUYECKOTO CBETA YEpe3 I'paHully pas3jeia
JIBYX ONTUYECKUX CPEI.

Xon nyuedr B mpusme. ucnepcusi cBera. CroxkHbId coctaB Oenmoro ceta. L[Ber. IlomHoe
BHYTpEHHee oTpakeHue. [IpeaenbHblil yroi MoJHOro BHyTPEHHEro OTPasKeHUSI.

Cobupatoiue U paccerBaromye JUH3bl. ToHKas JnH3a. POKYCHOE PAcCTOSHUE U ONTHYECKas
CUJIa TOHKOM JIMH3BI. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM cepuyecKkoil TUH3BI OT e
F€OMETPUU U OTHOCUTEIILHOTO MTOKA3aTelIsl MPETOMIICHHUS.

dopMyna TOHKOM JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIUH30M.

Xoa nydva, IPOUIEANIEr0 JUH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKOM OCH.
[ToctpoeHne  u300paxke€HUl  TOYKHM U oTpe3ka  mOpsAMOH B coOuparomux u
paccenBaroIIMX JIMH3aX U UX CHCTEMaXx.

OnTuueckue npubopsl. Paszpemaromas cnocodHocTs. ['a3 kak ontudeckas cucrema. Ilpenenst
MNPUMCHUMOCTHU FCOMCTpHHCCKOﬁ OIITHUKU.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIE MCTOUHUKH. Y CIOBUS HAONIOACHUS
MaKCHMYMOB U MUHIMYMOB B UHTEP(EPEHIIMOHHON KapTHUHE OT JIByX KOIT€pEHTHBIX HCTOUHUKOB.
[Tpumeps! Ki1acCUYECKUX HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuus ceera. AudpakimonHas pemerka. Y ciioBre HaOII0AeHUS INIaBHBIX MAKCUMYMOB IIPH
naJICHU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

Tema 7. Ocnoewt cneuuaﬂbnoﬁ meopuu omHocumeslbHocCmu.

rpaHI/II_IBI MMPUMECHUMOCTU KJIaCCUYECKONM MEXaHHUKHU. HOCTy.]'IaTBI CHEHAIbHOM TCOpHU
OTHOCHUTCIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOU uHTepBai. [IpeoOpazoBanus JlopeHma. YcioBue NpUYUHHOCTH.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHUE JJIUHBI.

OHeprus U UMIYJIbC PEINSTUBUCTCKON YaCTHUILIBI.
CBs13b MaccChI ¢ BHGPFHCﬁ 1 UMITYJIbCOM peHﬂTHBHCTCKOﬁ HJaCTUIIbI. 3Hepr1/1${ IIOKO4.
Tema 8. Kopnyckynapno-601n060it oyanusm.

PaBHOBecHOE TerioBoe M3NydeHHE (M3JIydeHHe aOCOMIOTHO YEPHOTO Tena). 3aKOH CMEIIEeHUs
Buna. 'mnoresa [inanka o kBaHTax.

®OoTOHBI. DHEPTHS U UMITYJIbC (HOTOHA.

®otoadp¢pexr. Onbitel A. I'. CtoneroBa. 3akoHbl (hoTorddexTa. YpaBHeHHEe DUHIITEHHA I
doroaddekra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, JIaBJICHHE CBETa Ha aOCOIIOTHO TMOTJIOMIAIONIYI0 M a0COJIFOTHO
oTpaxaroiyto nosepxHocts). OnbiThl I1. H. JIeOenena.

BonnoBsle cBoiicTBa uacTui. Bonusl ne bpoiins. Jlnuna Boaus! ne bpoiins u pasmeps! o6sactu
JOKaJIM3alMyu  JABWXKYyIIeWcs uactuubl. KopmyckynspHO-BomHOBOH —ayamusm. Judpaxius
JJIEKTPOHOB HA KPUCTAJUIAX.



Tema 9. @usuka amoma.
OMBITHI O UCCIIEIOBAHUIO CTpOoeHUs aToma. [manerapHas moaens atoma Pesepdopra.

[Toctynarel bopa. M3nyuenue u nornomieHue (GOTOHOB IPU MEPEX0je aToMa ¢ OAHOIO YPOBHS
SHEPruu Ha JPYroi.

Bunei ciektpoB. CeKTp ypoBHEH 3HEPIMM aToMa BOJOPOJIa.
Tema 10. Dusuka amomnozo A0pa u 31eMeHmMapHbIX Yacmuy,.
Hyxnonnas monens siapa ['elizenOepra—lBanenko. 3apsia sapa. MaccoBoe 4ucio sjpa.

N3otombl. PaamoakTuBHOCT. Aunbda-pacnan. DIEKTPOHHBIM W IMO3UTPOHHBIA OeTa-pacraj.
I'amma- n3nyuenue.

3aKOH pagUMOAaKTHUBHOIO pacnaia. PaauoakTuBHbIE u30TONmbl B mpupone. CoiicTBa
MOHHM3UPYIOIIETO U3Iy4eHUs. BiusHue pagnoakTHBHOCTH Ha JKHMBbBIE OPraHu3Mbl. EcTecTBEHHBIN
¢don uznyuenus. Jlozumerpusi.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SAnepusie peakuuu. Jlenenue u cuntes suep. SAnepHsie peakTopsl. [IpoGnemsl yrpaBisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTUYECKUE aCTIEKThl Pa3BUTHUS SACPHOM SHEPTETHKU.

MeTO[IBI PErucTpauvii U UCCICAOBAHNA 3JICMCHTAPHBIX YaCTHUII.

DyHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapnonbl, Me30HBI M JenToHsl. [IpencraBienue o
CranpaptHoit mosienu. KBapk-riitooHHas MOJCIb a[pOHOB.

Tema 11. Inemenmor acmponomuu u acmpogu3uxu.

[TprMEeHUMOCTh 3aKOHOB (PM3HUKH AJI1 OOBSICHEHUS MPHUPOJbI KOCMHUUECKUX O0BEKTOB. MeTombl
aCTPOHOMHUYECKHUX HcciaenoBaHui. COBpeMEHHbIE ONTHUECKHE TEJIECKOTIbI,

pPaanuoOTECICCKOIIbI, BHeaTMOC(bepHaH ACTPOHOMMUH. Bupg 3BE3gHOTrO HeOa. CO3BC3I[I/I$I, APKUC
3Bé3,Z[BI, IJIaHCThI, UX BUIUMOC IBUKCHUC. ConHeyHas cucTeMa.

Comnne. ConHeunast akTHBHOCTh. McTounuk sHepruu ComHIla v 3BE31.

3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMma «CHEKTPaJbHBIM KJIACC — CBETHMOCTBY.
3BE3/bI INIABHOM MOCIIE0BATEIBHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTb» Ul 3BE3]1 INIaBHOU
[IOCJIEI0OBATEILHOCTH.

Ob6o6marommee nosropenue. Tpedosanus EI'D, uamenenus B npoueaype EI'D, Koguduxarop EI'D
TEKYyILIEero rojga. MexmnpeIMeTHbIe CBA3H.

Uzyuyenune kypca ¢usuku yriayOnéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcss € Y4ETOM
COJIep’KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcaMu MaTeMaTuKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

MexIpeaMeTHbIe MOHATHUS, CBSA3aHHbBIE C M3YyYEHHEM METOJIOB HAay4yHOrO MO3HAHUS: SIBICHUE,
HaY4HbIM (akT, runoresa, pu3ndeckas BeTUYMHA, 3aKOH, TEOpHs, HAONI0/IEHHE, SKCIIEPUMEHT,
MOJICIUPOBAaHKUE, MOJIENIb, U3MEPEHHUE, MOTPEUIHOCTH W3MEPEHUH, M3MEpHUTEIbHbIE MPHOOPHI,
udpoBas madbopaTopusi.

Maremartuka: peieHrue CUCTeMbl YpaBHEHUN. TpUroHOMeTpHYecKre PYHKIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX NMPOEKINH HA



OCH KOOPJHWHAT, CJIOKe€HHWE BeKTOpoB. IIpowm3BomHbie anemeHTapHbIX (yHkmuil. [IpuzHaku
o100UsI TPEYrOJIHLHUKOB, OMPEICIICHHUE TUIOMIAIN TUIOCKUX GUTYp U 00BhEMa TeT.

HasBanwue pa3zerna, TeMbl Komuectso KoHnTponbHbIe
acos paboThI

IToCTOSAHHBIN JIEKTPUUYECKUI TOK 4
MarauTtHoe 1moJe 6
DNeKTpOMarHuTHAs MHIYKIIHS
ITOrO 2IEKTPUIECTBO 14 2
Mexannueckue KojieOaHus
DNEKTPOMAarHUTHBIE KOJICOAHUS
MexaHu4yecKue BOJIHbI
AJIEKTPOMATrHUTHBIE BOJIHBI
Ontuka ['eomeTpuyeckas 1 BOJTHOBAS 10
ontuka. CBoiicTBa BOJIH
Toro kojeOaHusl U BOJHBI 22 2
DJIEMEHTHI TEOPUU OTHOCUTEIIBHOCTH
KBanroBas ¢usuka.
Crpoenue atoma
ATOMHOE SApO. DJIEeMEHTAPHBIC YACTHUIIBI
Crpoenue Beenennoit
[TpakTHUKyM IO MOJATOTOBKE K IK3aMEHY 18
Bcero 68 4

S

NN B>

NININ|®OIN

I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yabTaThl OCBOEHHUS YyueOHoro mnpeamera «®Pu3MKay JOJKHBI OTpaxaTb
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIUXCSl PYKOBOACTBOBAaThCsA C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM IEHHOCTHBIX OPHEHTALMH, TO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOLIMX TPAAULMOHHBIM IIEHHOCTSM pPOCCHHCKOTO 0OIIecTBa,
paciypeHne XKM3HEHHOTO OMBITa U OMbITA JIEATEIbHOCTH B MPOIECCE peaTn3alii OCHOBHBIX
HarpaBJIeHUH BOCIUTATEIbHON JeSITeIbHOCTH, B TOM YUCIIE B YACTH:

IrPaKIAHCKOT0 BOCIIUTAHUS:

O c(OPMHUPOBAHHOCTb IPAXKAAHCKONW MO3UIMKM 00y4Jarolerocss Kak akTHBHOTO
Y OTBETCTBEHHOTO YJIEHa POCCUICKOr0O OOIIEeCTBa;

O NPUHATHE TPAJUIMOHHBIX  OOIIEYETOBEYECKMX T'yMAaHUCTHYECKHX H

JEMOKPAaTUYECKUX LIEHHOCTEN;

O TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECax I'pa)KJIaHCKOIO
o0111ecTBa,y4acTBOBaTh B CAMOYIIPABICHUN B 00pa30BaTeIbHOIN OpraHu3aluuy;

O yMEHHE  B3aMMOJEICTBOBATH C  COLMAJIbHBIMA  WHCTUTYTaMH B
COOTBETCTBUHU C MX(DYHKIHUIMU U Ha3HAUECHUEM;

O TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKON JESATENbHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUS:
O c(OPMHPOBAHHOCTH POCCUNCKOM IpaXTaHCKOM MASHTUYHOCTH, MATPUOTU3MA;
O LIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM

POCCUUCKUX YUEHBIX B 0071aCTH (PU3UKHU U TEXHHUKE.

AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA:
0 C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOI'0 MMOBECACHU A,



O CIIOCOOHOCTh OIIEHWBATh CUTYallMI0 M TIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JIEATEIIbHOCTH YYEHOTO;

l OCO3HAHUE JIMYHOI'O BKJIaJa B IOCTPOCHUE YCTOI>'I‘IPIBOFO 6yz[ymero.
ICTETUYECCKOIro BOCIIMTAHUA:
0 9CTCTUYCCKOC OTHOIICHUE K MUPY, BKIIFOYAA 3CTCTUKY HAYYHOI'O TBOPYCCTBA,

MPUCYIIETO(PU3NYECKON HayKe.
TPYAOBOI'0 BOCIIUTAHMS:

O MHTEpEC K PA3IUYHBIM chepaM NpoQecCHOHATBHON NEeATETbHOCTH, B TOM
YHCIIe CBSA3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEPILATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC IIJIAHbL;

0 TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHHIO B 00JIACTH
(GU3MKK HAa IPOTSHKEHUH BCEH JKU3HU.

IKOJIOTMYECKOr0 BOCIIUTAHUS:

0 c(hOPMUPOBAHHOCTh AKOJIIOTUYECKOW KYIBTYPHI, OCO3HAaHUE
[JI00aTBHOTO  XapaKTepa SKOJIOTUYECKUX MPOOIeM;
O IUIAHUPOBAHUE U OCYIIECTBJIEHUE [EUCTBUIA B OKpYXKAlOLIEW cpeae Ha
OCHOBE 3HAHMSALICIIEH YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;
O pacuIMpeHre OmbITa JEATEIbHOCTH SKOJOTMYECKOU
HANpaBJIECHHOCTH HAa OCHOBE HMEIOIIMXCS 3HAHUU
1o ¢pu3uKe.
HEHHOCTH HAYYHOI'0 NO3HAHMSA:
0 c(OPMUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO pa3BUTHS (HU3NYECKON HAYKH;
O OCO3HaHUE LIEHHOCTU HAYYHOW [EATEIbHOCTH, F'OTOBHOCTb B IPOIECCE

u3ydeHus: (U3MKHA OCYIIECTBIATh TPOCKTHYI0 M HCCIEJOBATEIbCKYIO
JEeSITeIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbHI

ITo3naBaTenbHBIC YHHBEpPCAJbHbIC Y4eOHbIC 1CHCTBHA

ba3oBble Jiornyeckue aeicTBUA:

O CaMOCTOSITENIbHO ~ (OPMYJIHMPOBATH W aKTyalIM3HpOBaTh  IMpolsemy,
paccMarpuBarh €€
BCECTOPOHHE;
O ONpENENATh eI IEATEIbHOCTH, 3a1aBaTh IApaMETpPhl U KPUTEPUM HUX
JNOCTHKEHHS,;
O BBIBIIATH 3aKOHOMEPHOCTM U IPOTUBOpPEYUS B
paccMaTpUBaEMBIX (bU3HYECKUX SBICHUSX;
U pa3zpabarbiBaTh IUIAaH pEUIEHUs MpoOJeMbl €  y4E€TOM
aHanausa UMEIOIIMXCA MaTepUaIbHBIX U
HEMaTepHUaIbHbIX PECYPCOB;
O BHOCHUTh  KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
pe3ynbTaTOB LEJIAM,0L€HUBATH PUCKU TIOCIEACTBUN IEATEIBHOCTH;
O KOOP/JMHUPOBaTb UM BBINIOJHATH pabOTy B YCIOBHSX pPEalTbHOTO,
BUPTYaJIbHOIO MKOMOMHHPOBAHHOTO B3aUMOIEHCTBHS;
O pa3BHUBaTh KPEaTUBHOE MBIIIIJICHUE MTPU PEILICHUH KU3HEHHBIX TPOOIIEM.
ba3oBrble ucciienoBare/ibCKue 1eiCTBUA:
O BJIAJIETh HAYYHOM TEPMHUHOJIOTMEHN, KIFOYEBBIMU NOHATHUSMHU W METOJAMU
buznyecKoil HayKu;
O BJaJIeTh ~ HABbIKAMH  y4yeOHO-HUCCIIEJOBATENbCKOH M TPOEKTHOM

JIESITENLHOCTA B 00J1aCTH
(GU3MKHM, CIMOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITENIBHOMY TOUCKY METOOB
peHIeHI/IH 3aga4d q)HSI/ILIeCKOFO CO}Iep)KaHI/ISI, HpI/IMeHeHI/IIO paBJ’II/I'-IHBIX METOOOB
MO3HAHUS,



U
O
O

BJIQJIETh BUJAMH JCSATEIBHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIIpETallui, NPEeoOpa3OBaHUI0O W TNPUMEHEHUI0 B PA3IUYHBIX YYEOHBIX
CUTYallUsX, B TOM YHCJIE IPHU CO3/IaHUU y4EOHBIX MPOEKTOB B 001acTU (PU3UKU;

BBIABJIATE MPUYUHHO-CIICACTBCHHBIC CBA3UM W AKTYaJIU3HUPOBATH 3ajaydy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHs, HAXOAUTh apIYMEHTHI JUIS JOKa3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a7aBaTh [1ApaMETPbl U KPUTEPUU PELLECHNUS;

AHAJIIM3UPOBATL IMOJJYYCHHBIC B XOAC PCIICHHA 3ada4u PC3YyJIbTaThI,
KPUTUYECKH OICHHWBATh HX JIOCTOBEPHOCTH, MMPOrHO3MPOBATh M3MEHEHUE B HOBBIX
YCIIOBHAX;

CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOU
JIeATEIILHOCTH, B TOM YHCIIC TIPH U3YYCHHUN (DU3UKH;

AaBaTb OLICHKY HOBBIM CUTYyalUsAM, OUCHHUBATDH HpI/IO6peTéHHbII71 OIIBIT,

YMETh TIEPEHOCUTHh 3HAaHUS 1O (HU3UKE B MPAKTUYECKYI0 00JacTh

KU3HEACATEILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 001aCTeH;

BBIJIBUI'aTbh HOBBIC UACH, ITPCAJIAaraTb OPUTMHAJIbHBIC ITOAXOAbI 1 PCIICHUS,

CTaBUTb MPOOJIEMBI U 33/1a4H, JOITYCKAIOIINE aJIbTCPHATUBHBIC PEIICHHS.

Padora c undopmanmueii:

O

BJIQJICTh HABBIKAMU IOJIy4YEHUS WHPOPMAIMU (PU3HUECKOTO COACPIKAHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBJIATH IOMCK, aHaJM3,
CHUCTEMATH3AllMI0 W MHTEPIpETAlui0 HH(DOPMAIMKU pa3IMYHBIX BHIOB H (HOpM
IPEICTaBJICHHS,

OIICHUBAThH JIOCTOBEPHOCTH MH(OPMAIINH;

UCIOJB30BaTh  CpPEACTBA HMH(MOPMAIIMOHHBIX W KOMMYHUKAIMOHHBIX
TEXHOJIOTHI B PEUNICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3alMOHHBIX
3aJ1a4 ¢ COOJIIOICHUEM TPeOOBaHMI SPrOHOMHUKH, TEXHUKH O€30ITaCHOCTH, THTHEHBI,
pecypcocOepeKeHus, MPaBOBBIX M OSTUYECKHUX HOPM, HOPM HWHQPOPMAITMOHHOMN
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHMSI B PA3NUYHBIX (opmarax c
y4€TOM Ha3HauCHUsI MHPOPMAIUU U TIEJICBOW ayJAUTOPHH, BHIOMpAsT ONTUMATBHYIO
(dbopMy MpecTaBIeHUS U BU3YyaTH3aIUH.

KOMMyHHKaTI/IBHbIe YHUBEPCAJBbHBLIC yqeﬁm,le JedCcTBHUA:

U
0

O

OCYILECTBIIATH OOLIEHHE HAa YpOoKaxX (PU3UKU U BO BHEYPOUHOU NeSTEIbHOCTH;
pacrio3HaBaTh NPEANOCHUIKM KOH(DIUKTHBIX CHTyallUH H CcMsAr4arh
KOH(QJINKTBI,

Pa3BEPHYTO M JIOTUYHO M3JaraTb CBOK TOYKY 3PEHMS C UCIOJIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMATh U MCIIOJIB30BATh IPEUMYIIECTBA KOMaHIHOW U MHINBHUIYaJIbHOU

paboThI;

BBIOMpATh TEMATHKy M METOAbl COBMECTHBIX AEUCTBUM C Y4ETOM OOLIUX
UHTEPECOB U BO3MOXKHOCTEH Ka)X[0r0 WIEHA KOJUIEKTUBA,

IIPUHUMATh LEIM COBMECTHOM  JE€ATEIbHOCTH, OpPraHW30BBIBATH U
KOOPAWHUPOBATH JIEUCTBUSI MO €€ JOCTHKEHHUIO: COCTaBIATh IUIAH JIEUCTBUU,
pacrpenensiTh poiad ¢ y4€TOM MHEHHMH YYaCTHUKOB, OOCYXZaTh pe3yJbTaThl
COBMECTHOM palOThI;

OLICHMBATh KaueCTBO CBOEr0 BKJIAJa M KaXKIOIO YYAaCTHHKA KOMAaH[bl B
00N pPe3yNbTaTHO pa3pabOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBAaTh HAECH C NO3ULHNA HOBHU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh TO3UTUBHOE  CTPAaTETMYECKOE  IOBEICHHE B PA3IMYHBIX

CUTYyalUsX, IPOSIBIIATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

PeryasitTuBHbIe YHHBepcalbHbIe y4eOHbIe JeHCTBUSA



Camoopranusamnus:

O CaMOCTOSITENIHO OCYILECTBIIATH MO3HABATENbHYIO JAEATEIBHOCTh B 00JIACTH
GU3MKH U aCTPOHOMHHM, BBISABIATH HNPOOJEMBbI, CTaBUTh MU (HOPMYIUPOBATH
COOCTBEHHBIE 33/1a4H;

O CaMOCTOSITEJIBHO COCTAaBJIAThH IJIaH PELICHUS PACYETHBIX M KAYECTBEHHBIX
3aJad, MJIaH BBITOJHEHHUS MPAKTUYECKOH paboThl ¢ y4€TOM MMEIOIIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NPEANOYTEHUH;

O JaBaTh OLICHKY HOBBIM CHTYAIIHsIM;

0 pacHMpsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX HPEAIOYTCHUIA;

O JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBAaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 32 PEIICHUE;

O OLICHUBATH TIPHOOPETEHHBIN OIBIT;

O CrocoOCTBOBaTh (OPMHUPOBAHHIO U MPOSIBICHHIO SPYIUIHH B

obnmactu (HU3MKKM, TIOCTOSHHO TIOBBINIATH CBOWM OOpa30BaTeIbHBIN U
KYJbTYpPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHAJILHbIH NHTEJJIEKT:

O J1aBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLIEHUBATbCOOTBETCTBUE PE3YJIBTATOB LICIISAM;
O BJIAJIETh HAaBBIKAMH TI03HABAaTENbHOW pe(dIeKCHH KaKk OCO3HAHUs
COBEpLIAEMBIX JIECHCTBUN U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHHIA;
0O HCIOJIb30BATh MPUEMBI pe(IEKCUH ISl OLIEHKU CUTYalllu, BIOOpa BEPHOTO
peuieHus;
0O YMETh OLICHMBAaTb PUCKU M CBOEBPEMEHHO IPUHMMATh PELICHUS 10 HX
CHUKEHHUIO;
O IIPUHUMATh MOTHUBBI M apryMEHTBl APYIrUX I[pPU aHaIUu3€ pPe3yIbTaTOB
JEeATEIbHOCTH;
O MPUHUMATD ce0sl, TIOHMMasi CBOM HEAOCTAaTKU U JIOCTOMHCTBA;
O IIPUHUMATh MOTHUBBI M apryMEHTBl IPYIrUX I[PU aHaIUu3€ pPe3yIbTaTOB
JEeATEIIbHOCTH;
U MIpU3HABaTh CBOE IIPABO U MPAaBO JPYTUX Ha OIIMOKH.

B nponecce nocTmkeHHs JIMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOrpamMMbl 1Mo (husmke
JUISL YPOBHS CpEeAHEro oOIero o0pa3oBaHUs y OOYYAIOMIMXCS COBEPIICHCTBYETCS
ASMOLIMOHAIBHBIN UHTEJUIEKT, MIpeAIoiaralolinii ¢hOpMUPOBAHHOCTH:

Il CaMOCO3HAaHMUS, BKJIIOYAIOILICTO CHOCOOHOCThH MIOHUMATh CBOC
HMOLIMOHAIBHOE COCTOSIHUE, BMJIETh HAIIPaBJICHUS Pa3BUTHS  COOCTBEHHOM
HYMOLIMOHAIBHOH c(epbl, OBITh YBEPEHHBIM B ce0€;

O CaMOpPETYJIMPOBaHMS, BKIFOYAOILErO CaMOKOHTPOJIb, YMEHUE NIPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MMOBEAECHHE, CIIOCOOHOCTD a/IallTUPOBATHCS K AIMOLIMOHAIBHBIM
U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;;

O BHYTPEHHEH MOTHBAIIMH, BKJIIOYAOLIEH CTPEMJICHUE K JOCTUKEHHIO LIEJIU U
yclexy, ONTHMHU3M, WHUIIMATUBHOCTh, YMEHHE JeHCTBOBAaTh, MCXOAS M3 CBOHUX
BO3MOXKHOCTEH;

O SMIAaTHH, BKIIOYAIOUIEH  CHOCOOHOCTh  IMOHMMATh  AMOLMOHAJIBHOE

COCTOSIHME JAPYIMX, YYHUTBIBaTh €ro IpU OCYIIECTBICHUU OOLICHMUS,
CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

0 COIMAIGHBIX ~ HAaBBIKOB,  BKJIIOYAIONINX  CIIOCOOHOCTh  BBICTpAMBATh
OTHOIIEHHS C JIPYTHMHU JIFOJIbMH, 3a00THTHCS, TMPOSBISATH MHTEPEC M pa3pemarb
KOH(JIUKTBI.

HPEIAMETHBIE PE3YJIbTATBI
K xony oOyuenns B 11 Knacce npeaMETHBIE pe3yIbTaThl Ha YTIyOJEHHOM YpOBHE
JIOJDKHBI OTpa)xaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIINXCSI YMEHUI:



MOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOM, TEXHOJIOTHUECKON, COLTUAIbHON
U OTHUYECKON cdepax NesTeNbHOCTH 4YeJIOBEKa, pojb U MecTO (UMK B
COBPEMEHHOM Hay4yHOH KapTHHE MHpPa,poJib aCTPOHOMUHU B IPAKTHUUYECKOU
NeSITEIbHOCTH YEJIOBEKAa M JalbHEHIIeM HayyHO- TEXHMYECKOM pa3BUTHUH,
3HaYCHHUE OIHUCATEIbHOM, CHUCTEeMaTH3UPYIOIIEH, OOBACHUTEIBHONH U
MPOTHOCTUYECKOW (YHKIUN (PU3NYECKOW TEOPUH — DJICKTPOIMHAMHUKH,
CHEeLMATbHON TEOpPUU OTHOCHUTENBHOCTH, KBAaHTOBOH (U3UKH, POJIb
¢usnueckoil Teopun B (HOPMUPOBAHMM NPEACTABICHUH O (U3NYECKON
KapTUHE MHpa, MeCTO (U3MYECKON KapTUHBI MHpa B o0OLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEJICTABICHUN O IPUPOJIE;
pasnuyarh yCJIOBHs IPUMEHUMOCTH MOJEIeH PU3NUECKUX Tel U IPOLIECCOB
(sABNIEHMI): OJHOPOJHOE DJIEKTPUYECKOE M  OJHOPOJHOE MAarHUTHOE IOJI,
rapMOHUYECKHE KojeOaHMs, MaTeMAaTUYeCKUH MasTHHUK, UAEANbHbBIA NPYXKUHHBIA
MasTHUK, TapMOHHYECKUE BOJIHBI, MJI€AJIbHBIA KOJEOATEeNbHbIH KOHTYp, TOHKas
JMH3a, MOJieNIel aToMa, aTOMHOTI'O siipa U KBaHTOBOM MOJIENIU CBETA;
pa3nuyath YCJIOBUs (TPaHUIBI, O0JIACTH) TPUMEHUMOCTH (HU3HUSCKUX
3aKOHOB, IIOHMMAaTh BCeoOUIMI XapakTep (yHIaMEHTalbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;
aHAJIM3UPOBATh U OOBSCHITH AJIEKTPOMATHUTHBIE IPOLIECCH U SIBICHUS,
UCIOJIb3Yysl OCHOBHBIE ITOJIOKEHUSI M 3aKOHBI 3JIEKTPOAMHAMHUKU M CHELHMAIbHON
TEOPUU OTHOCUTEIbHOCTHU

(3aKOH COXpaHEHUs ANEKTPUYECKOro 3apsna, cuia Ammepa, cuia Jlopenna, 3akoH
AJIEKTPOMArHUTHON WHAYKIHUH, npaBwio Jlenma, cBsa3p OJC caMoumHIyKIuu B
AJIEMEHTE JIEKTPUYECKOU LIETM CO CKOPOCTBIO M3MEHEHHUs CHJIbI TOKA, MOCTYJIATHI
CIIEIIUAJILHON TEOPUH OTHOCHTEIILHOCTH DHHINTEHHA),

aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE IPOLECCHI U SIBJICHUS, UCIOJIB3YS
MIOJIOKEHHS KBAaHTOBOW (pH3MKH (ypaBHEHHE DifHIITeHA U151 poTOd P deKTa, mepBhIit
U BTOPOM mocTysaarsl bopa, NpUHIMI COOTHOUIEHUS HEONPENEIEHHOCTEN
['eiizenOepra, 3aKOHbI COXpAaHEHHS 3apsI0BOTO M MAaCCOBOTO YMCEN U DHEPrUU B
AJIEPHBIX PEaKLUAX, 3aKOH PaJMOaKTUBHOIO paciaja);

OMHCHIBATh (PU3MUECKHE MPOIECChl W SBICHUS, HCIONb3YS BEIMYUHBI:

HaNpsDKEHHOCTD JJIEKTPUUYECKOTO TMOJIs, MOTEHIMAN AJIEKTPOCTATUYECKOTO

MoJisl, Pa3HOCTb TOTEHLIMAJIOB, JJEKTPOJABIKYIIAS CUIa, WHIYKIIHS

MarHuTHOTO TMOJsl, MarHUTHBIA TOTOK, cuja AmMriepa, UHIYKTUBHOCTb,

ANEKTPOJBIKYIIAs CHJIa CAMOMHAYKIIMHM, SHEPTHsi MAarHUTHOTO MOJs

MIPOBOJIHUKA C TOKOM, PEJIITUBUCTCKUM UMIYJIbC, OJIHASL SHEPT U, SHEPTUS

MOKOSI CBOOOHOM YaCTHUIIbI, SHEPT U U UMITYJILC (POTOHA, MACCOBOE YHUCIIO U

3aps apa, SHEPTHsI CBSI3U AJ1pa;

OOBSICHATH 0COOEHHOCTH IIPOTEKAHUS buznuecKux SIBJICHUI:
AIIEKTPOMArHUTHAs MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, MHTep(hepeHIHs BOJH,
Tudpakuus, AUCHEpPCHsi, MOJIHOE BHYTPEHHEE OTpakeHUe, (POTOIIEKTpHUECKHIt
abdext (hororddekrt), anbda- u OeTa-pacmanbl sAaep, ramMmma-u3IydeHHE SIep,
¢bu3nyecKre IPUHLIUIIBI CIIEKTPAIbHOIO aHAIM3a U padoTHI J1a3epa;

ONpeNesATh HaNpaBICHUE WHIYKIUA MarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, cuJibl Amniepa u cuiibl JlopeHna;

CTPOUTH U300paKEHNE, CO3JaBaMOe IJIOCKUM 3€pKaJIOM, TOHKOH JTMH30M, U
pPacCUMTHIBATH €TO0 XapaKTEPUCTUKH;

IIPUMEHATh OCHOBOIOJIAralOIIUe AaCTPOHOMHUYECKHE NOHATHS, TEOPUH U

3aKOHBI IS
aHaiM3a U OOBSCHEHHS (PU3MYECKHX MPOIECCOB, MPOMCXOASIIMX B 3BE3JaX, B
3BE3HBIX CHUCTEMax, B MEXIaJaKTHUYECKOW cpese; IBMKEHUS HEOECHBIX Ted,
SBOJIIOIIMH 3BE3 U BeeneHHol;

MPOBOAUTHh  HCCIIEOBAaHUE 3aBUCUMOCTEH  (U3NYECKUX BEIUYMH C



UCTIOJIF30BAHUEM TPSIMBIX HM3MEPEHHIA, TPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKCUPOBATh PE3yIbTATHI MOJYICHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYHUH B BUJE
rpaduKOB C Y4ETOM aOCOJIOTHBIX MOTPEITHOCTEH H3MEpPEHHA, JeNIaTh BBIBOJBI 110
pe3yibTaTaM UCCIIECOBaHUS;

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (U3MUECKUX BEIHYUH, IPH STOM
BHIOMPATh ONTHUMAJbHBIA METOJl HW3MEPCHUs, OICHHBATh aOCOJIOTHBIE U
OTHOCHTEJIbHBIC TIOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX H3MEPEHHIA;

MPOBOJIUTH OMBITHI MO MPOBEPKE MPEIJIOKCHHOW THUIOTE3bI: IIAHUPOBATH
OKCIIEPUMEHT, COOMpAaTh O3KCICPUMEHTAIBHYIO  YCTAaHOBKY, AaHaJIU3HPOBAThH
MIOJTyYCHHBIC PE3YJIBTATHI U JIEJIaTh BBIBOJI O CTATYCE MPEIOKEHHON THITOTE3HI;

OIHMCHIBATH METOBI MOTy4CHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUMN;

coOoaTh paBuiIa 0€30IaCHOTO TPY/a MPH MPOBEACHUU HCCIICIOBAaHUN B
paMKax y4eOHOrO SKCIEPUMEHTa, NMPAaKTUKyMa U y4eOHO-HCCIICAOBATEIILCKON H
NPOCKTHON JICATENIFHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIILHBIX YCTPOWUCTB U
71a60paTOPHOTO 0OOPYI0BAHHS;

pelaTh pacu€THBIC 3a]1a4Uu C SIBHO 3a/IaHHOW U HESIBHO 3aJIaHHON (PU3MYECKOM
MOJICTIbIO: HAa OCHOBAaHHWH aHAM3a YCIIOBUS BBIOMpATh (DHU3MYECKHE MOJCIH,
OTBEYAKOIIUE TPEOOBAHMSM 331a4H, IPUMEHAITH OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TIOCTYyJaThl (PU3MUYECKUX TEOPUI MPH HMCIIOIH30BAHHH MATEMaTHYCCKHUX METOJIOB
pelieHusT 3aja4, MPOBOAMTH pPAcYéThl HAa OCHOBAHWU WMCKOIIUXCS JAHHBIX,
AHAIM3UPOBATh PE3YJIbTAaThl M KOPPEKTUPOBATH METOJABI PEIICHUS C YIETOM
MIOJIYYCHHBIX PE3yJIbTaTOB;

peliaTh Ka4eCTBEHHBIC 3a]a9, TPEOYyIOIe MPUMEHECHUS 3HAHUIA U3 Pa3HbIX
pa3zienoB Kypca (pHU3MKH, a TakKe WHTErpallii 3HAHWW W3 JIPYTUX TPEJAMETOB
€CTECTBCHHO-HAYYHOT'O IIMKJIA: BBICTPAUBATH JIOTHYECKYIO TIETIOYKY PACCYKICHUH C
OIOPO¥ Ha U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYCCKUE SBIICHHS,

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUA /s OOBSICHEHHS OCHOBHBIX MPUHIIMIIOB
pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB M TEXHOJIOTMYECKHUX
IPOLIECCOB;

MPUBOANTH NMPUMEPHI BKJIa/la POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pPa3BUTUE HayKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOLIETO MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUI;

aHAJM3UPOBATh U OLIEHWBATh MOCIEICTBUS OBITOBON M NMPOU3BOACTBEHHOMN
NeSITeIbHOCTH YEJIOBEKA, CBS3aHHOM € (PU3UYECKUMH IPOLECCaMH, C TMO3UIUIM
IKOJIOTUYECKOM 0€30I1aCHOCTH, IIpeJCTaBICHUN 0 panMoHaIbHOM
IPUPOIONOIB30BaHUH, @ TAK)KE Pa3yMHOM HCIOJb30BAaHUU JIOCTHKEHUH HAayKu U
TEXHOJIOTUH JUIsl JabHEHIIIEro pa3BUTHS YEJIOBEUECKOro 00IIecTBa;

MPUMEHSTh pPa3IMyHble CHOcOoObl padoThl ¢ HMH(popManuend (GpU3NYECKOro
COJIepKaHUs C UCIIOJIb30BAaHUEM COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUH, TpU
TOM HCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAllMOHHBIE TEXHOJOTUHU Ui TOUCKA,
nepepabOTKU W NpeAbsBICHUS Y4eOHOM M HayyHO-TIOMYJSpHOM HHbOpMaIuH,
CTPYKTYpPUPOBAHUS M MHTEpPHpETaluy WHGOpMAaLUU, NOJYy4YEHHOW M3 Pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOITy4aeMyt0 HH(OPMAIIMIO U OL[EHUBATh
e€ JI0OCTOBEpHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWM, TaK U HAa OCHOBE aHAJIN3a
UCTOYHHKA UH(POPMALIUY;

MIPOSBIIATH OpraHHU3allOHHbIE u MO03HABaTEJbHbIE YMEHHUS
CaMOCTOSITENIFHOTO TMPHOOPETeHHsT HOBBIX 3HAHUW B IPOLECCE BBIMOJIHEHUS
IPOEKTHBIX U Y4eOHO- UCCIIEeI0BATENbCKUX PaldoT;

paboTaTh B TpyHme C HCIOJIHEHUEM pa3IUYHbIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TPYMNbI, PalMOHAIBLHO pPACHPENENATh JeATeNbHOCTh B
HECTaH/IaPTHBIX CUTYallUsX, aJIEKBaTHO OLEHUBATh BKJIAJ KaXJ0ro M3 yYaCTHUKOB
IPYIIIBI B pELIEHUE paccMaTprUBaeMoil MpooieMbl;



O IPOSIBIISITH MOTHBALMIO K Oyaymield mpodeccCHOHaNbHON IeSTETBHOCTH 110
CHELUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOUIIS.
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