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PabGouas mporpamMma cocTtaBjieHa B COOTBETCTBUU

- ¢ DeaepajJbHbIM TOCYJAPCTBEHHBIM 00pa30BaTeJbHbIM CTAHAAPTOM
cpeaHero odmero oopasoBanusi (mpuka3 MuHuCTEpCTBAa 00pa3oBaHUsS U HAYKHU
Poccuiickoii henepanuu ot 17 mast 2012 r. Ne 413);
- ¢ Konuenuueit mnpemoxaBaHus yuyeOHoro mpeamera «®usuka» B
o0Opa3oBaTeIbHBIX Opra"u3anusax PO, peanu3yrommux OCHOBHBIE
oOieoOpazoBarenibHpie  mporpammbly  (pemt.  Komterun ~ MuHuctepcTBa
npocsetieHust PO ot 03.12.19 Ne TIK — 4 BH)
- Ha ocHOBe IIpuMepHOil 0CHOBHOI1 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O
odomero o6paszoBanusi (o700OpeHa perieHreM ¢eAepalbHOro  y4eOHO -
METOJUYECKOr0 00bEAMHEHHUS IO 00IIeMy 00pa30BaHUIO, MPOTOKOJ OT 8§ ampens
2015 1. Ne 1/15);
- [IpuMepHOIi IporpaMMbI OCHOBHOT0 00111er0 o0pa3oBanus no ¢pusuke VII-1X
Kkjaacesl, «@uzuka. 7—9 kiacebl: padoyas nporpamma k gunuu YMK A. B.
Iepbimkuna, E. M. I'yTHHK: yueOHO-MeTo1nueckoe nocodue / H. B. ®unonosuy,
E. M. I'ytauk. — M.: [Ipoda, 2017;
- ¢ yuetom PaOoueit mporpammsbl Bocnutanusa MBOY «I'umuHazus Ne9» r.
Cumpeponoisb
YMK: A. B. Ileppimkun. @usuka: 9 knacc: yueOnuk / A. B. Tleppimkun - M.:
M3narenbpcTBO «OK3ameny, 2021.

COAEPKAHUE OBYUEHUSA

11 KJIACC

Paznen 4. JaekTpoauHamMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3aMMOIENCTBUE TOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosne. Bekrtop marautHOM MHAYyKMU. [[pyHIKAN Cyneprio3suiini MarHUTHEIX HOJIEH.
JIluHnun MarHuTHOW wWHAYKOMU. KapThHa JIWHWKA MarHUTHOW WHIYKIHHW ITIOJIA
MOCTOSTHHBIX MarHUTOB.

MarnutHOoe TOJIe MPOBOJAHMKA C TOKOM. KapTuHa JHMHUN WHIYKIUHA
MarHUTHOTO TOJISI JJIMHHOTO TPSIMOTO MPOBOJIHMKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KaTYIIKU ¢ TOkoM. OnbIT IpcTena. BzanmoneiicTBre MpoOBOHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuita JlopeHua, €€ MOyJib U HalpaBlIeHUE. J[BUKEHNE 3apSKEHHOW YaCTHILIbI
B OJIHOPOJIHOM MarHuTHoM mnose. Pabota cuibl Jlopenua.

SIBeHne 2EeKTpOMarHWTHOM HMHAYKUMU. [IOTOK BekTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIXKYILAs CWia WHAYKIWH. 3aKOH 3JIEKTPOMarHUTHOMW
uHaykuu @apazes.
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BuxpeBoe »anekTpuyeckoe moJie. ODIEKTPOABWKYIIAs Cula WHIYKIUU B
IIPOBOJHUKE, IBM)KYILEMCS ITOCTYATENbHO B OJHOPOAHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

MHAyKTUBHOCTE.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABWXKYINAs CHJA
CaMOMHIYKIIVH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MNPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, SJIEKTPOABUIATENIb, YCKOPUTEIH 3JIEMEHTapHBIX
YaCTHLI, UHyKIIHOHHAs [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JInHMY MHAYKIUU MarHUTHOTO ITOJISL.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[evictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

SIBneHUE 3IIEKTPOMAarHUTHOW HHyKLIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABMKYILEH CWIBI MHAYKIUU OT CKOPOCTH WU3MEHEHHSI
MAarHATHOTO MOTOKA.

SIBneHne caMOMHAYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3yuyeHne MarHuTHOTO IT0JIS KaTyIIKU C TOKOM.

HccenenoBanre NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Pa3nea 5. Koyie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbIE KOJ1€0AHUA

KonebarenpHast  cucrema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHWUA.
["apmonunyeckue konedanus. [lepumon, wacrora, amrumuryga u (asa KojieOaHUM.
[Ipy>XKUHHBIA MasTHUK. MaTeMaTU4eCKUii MasTHUK. Y PABHEHHE T'apMOHHYECKHUX
koneOanuii. [IpeBpaiienue sHeprun Npu rapMOHNYECKUX KOJIeOaHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCATBHOM KOJEOaTeIbHOM KOHTYpe. AHAJOTUSl MEXKIYy MEXaHWUYECKUMU U
AIEKTPOMAarHUTHBIMU KoJjiebaHusiMu. @opmyna TomcoHa. 3akoH CcoOXpaHEHUs
SHEPIHH B UJCATBHOM K0JIe0aTeTbHOM KOHTYPE.

[TpencraBienue o 3aTyxaroUmx KojeOaHusX. BrIHYX/IeHHbIE MEXaHHUUECKHE
KoseOanus. Pezonanc. BoHy K eHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMSL.
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[lepemennplii TOK. CHHYCOMAQIBbHBI NEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JACHCTBYIOLIEE 3HAYEHHE CHJIBI TOKa U
HaIPSHKEHUS.

Tpanchopmarop. IlponsBoacTBo, nepegadya U MoTpeOIEHUE AIEKTPUUECKON
DHEPIUHU. DKOJIOTMYECKHE PUCKHU IPU MPOMU3BOJCTBE AIEKTPOdHEPrun. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHuyecknue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: DIIEKTPUYECKHUN
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJI€OATENbHOM CHUCTEMBl (IPYKUHHBIA WIN
MaTEeMaTUYECKU MASTHHK).

HabGmronenue 3aTyxarommx KojaeOaHmii.

HccnenoBanne CBOMCTB BBIHYXICHHBIX KOJIEOAHUI.

Habmroienue pesonasca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMsl (3aBUCUMOCTU CHIIBI TOKA U HAIIPSDKEHUS] OT BPEMEHM) ISt
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mpu 1OCIIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenps TMHUM 2JIEKTpOIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre 3aBUCMMOCTH MEPHOJA MajbIX KOJe€OaHUM Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MaccChl Irpy3a.

HccnenoBanue NEpEMEHHOT0O TOKA B LIETIH U3 ITOCJIEI0BATEIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbIE GOIHbL

MexaHnuueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuoa. CkopocTb
pacupocTpaHeHuss M JMHA BOJHBL [lonmepedHble W IPOMOJIBHBIE  BOJIHBI.
HNuTtepdepeHius u Auppakiys MEXaHU4eCKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3TYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkrpomarautHol BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MPEIOMIICHHE, MOoJsipu3anus, Iudpakuus,
uHTepdepeHius. CKOpoCcTh 3JEKTPOMAarHUTHBIX BOJIH.

[[Ikana 371eKTpOMarHUTHHIX BOJH. [IprMeHeHHne 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpyHIMIIBI pagUOCBA3H U TeNeBUAEHUA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHNUE OKPYIKAFOIIEH Cpebl.
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TexHuyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paanonpuéMHUK, TeTIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE TTOTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKa.

HaOnronenue otpakeHust U IpeJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune naTepdepennnu u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmionenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM U
4acTOTOM KOJIeOaHUH.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, IPEJIOMIICHUE,
noJyispu3anus, tudpaxius, tHTepPepeHIus.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. IIpsMoIMHENWHOE pacnpoOCTPaHEHUE CBETA B
oHOpOIHOU cpene. JIyd cBera. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUi B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTehb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbli yroa MoOJHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CinoxxHbIN cocTaB Oenoro cBeta. [IBer.

Cobuparotiue 1 paccenBaroiye TuH3bl. ToHKas TnH3a. @OKYCHOE pacCTOsTHUE
U onTHYecKas cuia TOHKOW JuH3bI. [locTpoenune n3odpaxeHuil B COOMPAIOIINX U
pacceuBaromux JuH3ax. Gopmyia TOHKOM JIMH3BI. Y BEIMYEHUE, 1aBAEMOE JTUH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBass ontumka. WuTtepdepenius cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBusi HaOMoOIEHUS MAaKCUMyMOB M MHHMMYMOB B HHTEp(hEpEHIIMOHHOU
KapTUHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakimoHHas pem€rka. YcClIOBHE HaOII0ICHUS
[VIABHBIX ~MAaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOTO0 CBeTa Ha
Tu(PAKIIMOHHYIO PEMIETKY.

[Tonsapuszanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHWE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEeJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITUNOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPEIIOMIICHHE CBETA.
OnTuyeckue nprudOpHI.
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[TonHOE BHyTpeHHEE OTpaxkeHre. Mozellb CBETOBO/IA.

HccnenoBanre CBOMCTB H300paXeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKomna.

HaoGmonenne natepdepeHinm crera.

HaOmronenune audpakiuu ceera.

HaOGnronenue nucnepcuu cBera.

[Tonyyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyyenue ciexkTpa ¢ mMOMOIIbIO AUGPAKITMOHHON PEIIETKY.

HabGmronenue nonsipu3aiuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHne nokaszaTesns NpeaoMIICEHUs CTEKIIA.

HccnenoBanre CBOMCTB N300paXeHU B JTMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI CielIHAJIBHOM TEOPUH OTHOCUTEIbHOCTH

I'panuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKU. [TocTynaTel crienuanbHON
TEOPUU OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJIEHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SHEPIUEN U UMITYJILCOM PEISATUBUCTCKOM YAaCTULIBI. DHEPrUs
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmovt K6AHMOBOU ONMUKU

®oronsl. opmyna [1nanka cBsi3u 3Heprur GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

Otkpeitre u uccienoBanue Gorordpdexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dotordpdexra. YpaBuenue DuHimTeitHa st hoToddpdexra. «KpacHas rpaHunar»
dboToarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHYECKOE TNPUMEHEHHE: (HOTODIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM MJIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHEToO (poTodddekTa.

Ceeroguop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma
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Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydyenune wm mnornomnieHue
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHSI SHEPrHMHM Ha Jpyroil. Bumsl
cnekTpoB. CHEKTp YpOBHEW SHEPrUU aToOMa BOJIOPO/IaA.

BonnoBeie cBoiicTBa yactull. Bosnsl 1e bpoitnsa. KopryckynsipHO-BOJIHOBOM
JyaTu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHn4eckre yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.

HabGmronenue nuHeHYaThIX CIEKTPOB U3y YCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

HaOnronenue inHeyaToro cekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTpPOeHUS snpa. OTKpbITHE
paaroakTuBHOCTH. OnBITH Pe3epdop/a 1o onpeneseHnio coctaBa paguoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BrusiHue
PaarOaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA W HeWTpoHa. HykioHnHas monens snpa ['eitzenOepra—
WBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tomnsl.

Anbda-pacnaz. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. [amma-
U3JIlyyeHne. 3aKOH paJuO0aKTUBHOTO pacIaja.

DHeprusi CBs3M HYKJIOHOB B siipe. Snepubie cuibl. [[edexT macchr sapa.

S nepHble peakunu. JleneHne u CUHTES s1IEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl U TEPCHEKTUBHI
AIEPHOMN YHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI SIICPHON IHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.

Mertobl HAOMIOACHUS U PETUCTPAIIMU PJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3auMOieicTBUS. EqUHCTBO hn3nueckoil KapTUHBI MUpA.

TexHudeckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Busnbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTYrK MOHU3UPYIOIIUX YACTHIL.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. JiemMeHTHI ACTPOHOMUM U ACTPOPUIUKH
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Oransl pa3BUTHs acTpoHOMUU. [IpruKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
aACTPOHOMMH.

Bun 3Bé3nmHoro nHeba. Co3Be3ausi, spKue 3BE3NBI, IUIAHETHI, UX BHIMMOC
JBH)KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTh. Mcrtounuk sHeprum ConHI@ U 3BE3.
3BE3/1bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHIEKTpPaJbHBIM KIacc —
CBETUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIbHOCTA. BHYTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOXKACHUU W 3BoIonMM CoJiHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — nHama lNanaktuka. Ilonoxxenne u nBuxeHue CoiHua B
INanaxktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. UEpHBIE ABIPHI B sApax
TJIAKTHUK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe u3nydeHue.

Macmrabnas crpykrypa Beenennoit. Metaranakruka.

Hepeménnbie mpoOiemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TIJ1a30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN ISl OTIpe/IeNICHUs] TI0JIOXKEHUsSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CeBEpHOro MOJyIIApUs U IPKUE 3BE3]IBI.

Hab6monenus B Teneckon JlyHsl, mnanet, Mneunoro [lytu.

Oo6o01maromee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJOTHUYECKOMH,
COIMAJIEHOM M ATUYECKOH cpepax NeaTeTbHOCTH YeJI0BEeKa, POJIb U MECTO (PU3UKU U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3HUUECKOU TEOPUH B
dbopMHpoBaHUU MPEACTABICHUHN O (PU3UUECKON KapTUHE MHUPA, MECTO (DU3UUECKOI
KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAay4YHBIX
MPEJICTABICHUI O IPUPOJIE.

MesknpeaMeTHblie CBI3H

N3yuenune kypca ¢usuku 0a30Boro ypoBHsS B 11 Kimacce OoCyIecTBISETCS C
YUYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHbIE C M3yYEHHEM METOJOB HAay4YHOTO
MO3HAHUSA: SIBICHWE, HAy4YHBIA (pakT, TUMOTe3a, (hU3WdecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, DKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelIEeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
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TOXJIECTBO, BEKTOPbI U MX MPOEKIHUH HA OCH KOOPJAWHAT, CIIOXKECHHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIUH, MPU3HAKK MOAOOUS TPEYTOIHHUKOB,
OTIpEJICIICHHE TUIONIAIN TIIOCKUX PUTYp U 00BhEMA Tell.

buonocus: »nexTpudeckue SBICHUS B JKHUBOW TIpUpOJE, KojeOaTeabHbIe
JIBIJKCHUSI B )KMBOM MPHUPOJIEC, ONTUUECKUE SBJICHUSI B )KUBOW MPUPOJE, NCUCTBUE
paJualy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTALUTMYECKASI CTPYKTYypa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHUs KPUCTAIUUECKON PEIIETKU, CIIEKTPAJIbHBIN aHAIN3.

leoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIE)KM MATrHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJICKa3aHUE 3eMJIICTPSCCHUIA.

Texnonocusa: NUHUAM DJJEKTPOINEpENAady, TEHEPATOpP IMEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€Yb, paaap, pPaJAUONPUEMHHUK, TEIEBU30D,
anTteHHa, TeinedoH, CBY-meub, NMPOSKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas Oatapes.
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IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OGPA3OBAHUA
OcBoenue yueOHOro mnpeamera «@Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BbIii YPOBEHB) JOJKHO OOECIEUUTHh JTOCTUKEHUE CIIETYIOIIUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE pe3ybTaThl OCBOCHHS ydeOHOro mpenamera «Dusukay T0mKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA W OMbITA JAEATEILHOCTUA B MPOILIECCE peaiu3allid OCHOBHBIX HANpaBJICHUN
BOCIIUTATEJIbHOW JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpamaaHCKOro BOCIIMTAHMS
c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3ULIMKM 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;
OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAHHUCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;
TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax rpa)kJAaHCKOTro
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUHN B 00pa30BaTEIbHON OpraHU3aluy;
YMEHHE B3aUMO/ICIICTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C
X QYHKIUSIMHA U HAa3HAYCHHUEM;
TOTOBHOCTh K TYMaHUTAapHOMN U BOJOHTEPCKOMN AEATEIbHOCTH;
2) IaTPUOTHYECKOTO BOCTIMTAHMS:
c(OpPMHPOBAHHOCTh POCCUHUCKOMN IPakIaHCKON MAEHTUYHOCTH, NAaTPUOTU3MA;
IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;
3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;
CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSCh HA MOPaJbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTHA YYEHOTO;
OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;
4) 3CTeTHYECKOT0 BOCTIMTAHMA:
ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYasi SCTETUKY HayYHOTO TBOPUYECTBA,
npucymero pusnueckoi Hayke;
5) Tpy10BOT0 BOCIIHTAHUS:
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UHTEpEC K pa3iuuHbiM cdepaM MpoPeCcCUOHATBHOU NEATeIbHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3UKOW M TEXHUKOW, YMEHHE COBEPIIAaTh OCOZHAHHBINA BHIOOP
Oynymie mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIacTH
(bU3UKN HA IPOTSHKEHUU BCEH JKU3HU,

6) 3K0JI0rHYecKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh 3SKOJIOTMYECKOM KYJIBTYpPhl, OCO3HAHHUE TIJIO0ATBLHOIO
XapakTepa dKOJIOTHUECKUX MPpoO0jIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JICUCTBUIA B OKPYKAKOIIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHue ONbITa AECATEIIBHOCTA HKOJOTMYECKOM HAIMpPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (DU3UKE;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHs GU3UIECKON HAYKHU;

OCO3HAHUE LEHHOCTM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B MPOILECCE
U3y4deHUs1 GU3HKHU OCYIIECTBIISTH MPOSKTHYIO U UCCIIE0BATEIIbCKYIO IEITEIbHOCTh
WHJVMBUAYAJIBHO U B TpYyMIIE.

METANPEIMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
ba3oBble jornueckue aeiicTBus:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOsieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEJIH JIeITeIbHOCTH, 33JaBaThb MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISIBJISAITH ~ 3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PacCMaTPUBAEMBIX
(bUBUYECKUX SIBICHUSX;

pa3pabaTpiBaTh IUTAH PEIICHHUS] MPOOJIEMBI C yYETOM aHAM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUIN JEATEIbHOCTH;

KOOPJAUHUPOBATH U BHITIOJIHATH PAOOTY B YCIOBUSX PeaIbHOT0, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILUICHHUE MPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble ncciienoBarejbcKkye 1eMCTBHUA.

BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIIOYEBBIMU MOHATHUSMHM M METOAAMHU
(bu3NYEeCcKOi HayKH;

BIIAJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEIBCKON M MPOSKTHOM NEITeTbHOCTH
B 00sact (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY
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METO/IOB peuieHusl 3ajay (U3MYECKOro COJEpkKaHUs, TPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHHS;

BJIAJECTh BHJIAMHM JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO 3HAaHUS, €ro
UHTEPIIPETALNY, MPEOOPa30OBAHUIO U NPUMEHEHHIO B Pa3jIMYHbIX Y4eOHBIX
CUTYalLMsIX, B TOM YHCJIE IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITh [IPUUMHHO-CJICJCTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TMUIOTE3Y €€ PEeLICHUs], HAXOAUTh apPTYMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPAMETPBl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHs 3aJa4d pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHOMN
JeSITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUH (DUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh MEPEHOCUTh 3HaHWA N0 (uU3MKe B MNPaKTUYECKYI0 00JacTh
KU3HEIEATEIbHOCTH;

YMETbh MHTEIPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OPUTrHHAJIbHBIE TTOAXO0/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOy CKAIOIIKE albTePHATUBHBIC PELICHHUS.

Pabora ¢ undpopmanmeii:

BJIAJE€Th HABBIKAMHU MOJy4YeHHs] UHPOpMauuu (PU3MUECKOrOo COAEpPKaHUS U3
VMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJISATh IIOWCK, AHAJM3,
CUCTEMAaTU3aLMI0 M HHTEPIpeTalui0 MHPOPMAlMU pa3IMYHBIX BHJIOB U (PopMm
IPEICTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALINU;

UCIIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUH B PELICHWH KOIHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX
3aJa4 ¢ COOII0IEHNEM TPEOOBaHUM IPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M AITHYECKUX HOPM, HOPM HUH(MOPMAIMOHHOU
0e301acHOCTH;

cO3/aBaTh TEKCThl (PU3UYECKOIO COACpPXKAHUSA B Pa3IUYHbIX (PopMarax c
y4€TOM Ha3zHaYeHUsI HHPOPMAIIUHU U LEJIEBONU ayJUTOPHH, BHIOUpPAs ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yau3allUu.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe 1eiiCTBHSA:

OCYUIECTBJIATH OOIICHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU I€ATEIBHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM KOH(PIUKTHBIX CHUTyallMd M CMAT4arth
KOH(IIUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHHS C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;
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MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U UHAUBUIYaTbHOMN
paboTHI;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C yd4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJI€HA KOJIJIEKTUBA;

NpPUHUMATh  II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BLIBATH WU
KOOPJIWHUPOBATh JCHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBUU,
pacnpenensaTh poid € YYETOM MHEHHHM YYaCTHHUKOB, OOCYX JaTh pE3yJbTaThl
COBMECTHOU pabOThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKIOTO yYaCTHUKA KOMaH/IbI B OOIIHIA
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TPOEKTHI, OLEHMBATh UJEHU C TO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3IUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.
PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzamnus:

CaMOCTOSATEIILHO OCYIIECTBIISTh MO3HABATEIBbHYIO NEATEILHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KauyECTBEHHBIX
3aJ1ay, MJIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEU U MPENOYTEHUN;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOUYTCHHI;

JienaTb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAUIMU B 00JIaCTH
(bU3UKH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIM YPOBEHbD.
CaMOKOHTPOJIb, S)MOLIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB IESIM;

BIAJCTh HABBIKAMHM  TO3HABATENBbHON  pedJeKcuM KaK  OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJIbTaTOB U
OCHOBAHMUI;

WCIIOJIB30BaTh MPUEMBI peIIeKCUU IS OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 HUX
CHUIKEHHUIO;
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NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHalIu3e pe3yJbTaToB
JEATEIIbHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

IPUHAMAaTh MOTHBBI M apryMEHTbl JPYTUX @PU aHaJIU3€ pe3yJbTaTOB
JIESATENbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B npouecce nocTrKeHU TUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS POTPAMMBI IO
busuke IS ypOBHS CcpeaHero oOmero oO0pa3oBaHHS Y  00y4aromuxcs
COBEPILICHCTBYETCS AMOLMOHAJIbHBIN HUHTEIUIEKT, MPEANO0IararoIni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIHLHOE
COCTOSIHUE, BUJICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOW AMOITMOHAIILHON CQEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOPETYJMPOBAHUS, BKJIIOYAIOUIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCI K
HYMOIMOHAIILHBIM U3MEHECHHSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAlIMM, BKJIIOYAIOIIEH CTPEMIICHUE K JTOCTUKECHUIO LIENIH U
yCIIEXy, ONTHMM3M, WHUIIMATUBHOCTb, YMEHHE IEHCTBOBATh HMCXOIs W3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIENH CIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JPYTUX, YYUTBIBaTh €ro TMPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEKUBAHMUIO;

COILIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIOCOOHOCTh BHICTPAUBATH OTHOIIICHMUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISITH HHTEPEC U Pa3peliaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K koniry o6yuenus B 11 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUYAIOIINXCS YMEHU:

JEMOHCTPHUPOBATh Ha MpUMEpax poiib U MeCTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIFOAEH, LEIOCTHOCTh U €IUHCTBO
bu3HYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHHS U3YyYCHHBIX (U3UYECKUX MOJCIIECH:
TOYECUHBIN AIEKTPUUECKUN 3apsil, Iyd CBETa, TOUCUHbIN UCTOUYHUK CBETA, siJepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa TMpHU penieHuu (PU3NYECKUX
3a/ay;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU U KBAHTOBOU (DU3UKU: JIEKTPUUYECKAs] MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI TOKA, B3aUMOJICUCTBUE
MAarHuTOB, DJICKTPOMarHuTHas WHAYKUWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
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NPOBOJHUK C TOKOM M JBIDKYIIMUHCS 3apsf, 3JIEKTPOMAarHUTHBIE KoJeOaHus U
BOJIHBI, MPSIMOJIMHEHHOE pPACIpPOCTPAaHEHHE CBETa, OTPAKEHUE, IMPEIOMIICHHUE,
uHTepdepeHus, audpakuus W TOMApU3alUsS CBETa, JHUCIEPCUS CBETa,
dbotoanekTpudeckuit 3G hexT (hoTodrddhexT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHEHYaTOro CIEeKTpa aTroMa BOAOPOJA, eCTECTBEHHass M HMCKYCCTBEHHas
pPasroaKTUBHOCTD;

OINKCHIBaTh W3YYECHHBIC CBOICTBa BelIecTBa (DIEKTPUUECKHE, MarHUTHBIC,
ONTUYECKUE,  DBJICKTPUUYECKYI0  NPOBOAUMOCTH  Pa3IUYHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE SIBIIEHUS (TPOIECCHI), MCHONB3YsS (U3UUYECKUE BEIMYMHBIL:
AIEKTPUUECKUI 3apsijl, CUja TOKa, AJIEKTPUUECKOE HANpsDKEHHE, 3JIEKTPUUYECKOoe
COIIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABIDKYIIAs cuja, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIyKTUBHOCTH
KAaTyIIKWA, DHEPrUs SJEKTPUYECKOTO M MArHUTHOTO IMOJIeH, MEepHoJ M YacToTa
KojeOaHuii B KosiebaTeIbHOM KOHTYpe, 3apsii U CHJa TOoKa B IIpolecce
TapMOHMYECKUX DJIECKTPOMArHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHHE U
ONTHUYECKasl Cuja JIMH3BL, MPU OMUCAHUHM MPABHIBHO TPAKTOBATH (UINYECKUI
CMBICIT HCIIOJIB3YEMBIX BEJIWYMH, WX OO0O3HAYCHUS W EJUHUIIBI, YKa3bIBaTh
(bopMyJIbI, CBSA3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUYMHY C APYTUMH BETUUHMHAMMU;

OMMCHIBATh HW3YUYEHHBIE KBAHTOBBIC SBJICHHUS M IMPOIECCHI, HCIOIB3YS
(bu3nYecKrue BEIMYUHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, YHEPTHs U UMITYJIbC (POTOHA, IEPUO TIOTypachaaa, SHEPTUs CBSI3U
ATOMHBIX SIZIEp, TPU ONMUCAHWW TPABWIBHO TPAKTOBATh (DU3WYECKUA CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHHUs W €JIMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYIO (U3MUECKYI0 BEJIMYMHY C JPYTMMH BeJIWYMHAMU,
BBIYHCIIATH 3HAaUCHNE (PU3NIECKON BETNINHBI,

aHAJM3UPOBaTh (PU3UUECKHE MPOLECCHl U SIBJICHUS, UCIONB3Ysl (U3UUECKUE
3aKOHBI W MPUHIUIIBL: 3aKOH OMa, 3aKOHBI TOCTEA0BATEIILHOTO U MapalIeTbHOTO
COEIIMHEHUS TMPOBOJHUKOB, 3aKoH Jlxoyns—JIeHma, 3aKoH 3JIEKTPOMArHUTHOMN
WHAYKIMH, 3aKOH MPSMOJIMHEHHOTO pacpOCTPaHEHUs CBETa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHA Mid PoTtodddexra,
3aKOH COXPAaHEHHS SHEPTUH, 3aKOH COXPAaHEHHUS WMITYJIbCa, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTrO 3apsijia, 3aKOH COXpaHEHHs] MAacCOBOIO 4HMCia, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, Mpy 3TOM pas3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE€ BBIPAKEHHWE U YCJIOBHS (TpaHUIBl, 00JacTH)
MIPUMEHUMOCTH;

OTIPEJICIISITh HAMIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TIOJIS TPOBOTHUAKA
C TOKOM, CUJIbl AMriepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;
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BBITIOJIHATh JKCIEPUMEHTHI [0 MCCIECAOBAHUIO (DU3UYECKUX SIBJICHUN W
MPOILIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPHU 3TOM
dbopmyHpoBaTh MpoOIEMy/3a1a9y U THIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYI0BaHMs, MPOBOJAUTDH OMBIT U (POPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBIIATh MPSMbIC M KOCBEHHBIC M3MEPCHUS (PU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMpPAaTh ONTUMAJBHBIA CIOCOO0 M3MEPEHUSI U HCIMOJb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

MCCJIEI0BATh 3aBUCUMOCTH (DPM3UUECKUX BEIMYUH C UCTIOIb30BAaHUEM MPSIMBIX
U3MEpPEHUI: MPU STOM KOHCTPYUPOBATH YCTAaHOBKY, (DUKCHUPOBATH PE3YIbTATh
MOJIyYEHHOW 3aBUCHMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadUKOB,
JIeJIaTh BBIBO/IBI IO pe3yJibTaTaM UCCIIEAOBaHNUS,

coOI01aTh MpaBmiia 0€30MaCHOr0 TPyJa MPHU MPOBEJACHUU HMCCIEIOBAaHUMN B
pamMKax ydeOHOTrO OHKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKON W MPOEKTHOU
JESATENBHOCTH C MCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M J1IA0OPATOPHOIO
o0opynoBaHUs;

pemaTrh pacu€THhIE 3aJa4d C SBHO 3aJJaHHOW (DU3UYECKOW MOJICIIbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOWpATh (DPU3UYECKYIO MOJEINb, BBIACHITh (PU3NUYECKUE BEIUYUHBI U (POPMYIIHI,
HEoOXoauMble Jisi €€ pelleHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIY4Y€HHOT'0 3HaYeHUsI PU3UUYECKON BEIUUUHBIL;

pelnaTh KAYECTBEHHBIE 33/1a4: BBHICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3nuecKue BIEHUS;

MCIIOJIB30BaTh MPHU PELICHUH YU€OHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU [IJISl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U MPEACTaBICHUS
y4eOHONH ¥ HAy4YHO-TIOMYJSIpHOW WHGOPMAIMK, TOJTYYEHHON W3 Pa3IMYHbIX
MCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MMOJTy4aeMyto HH(POpMaIIHIO;

OOBSACHATh TPUHLMUINBI JEHCTBUS MAalIWH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHS UX O€30MaCHOTO HUCIOIb30BaHUS B IMOBCEIHEBHOM
KU3HU;

MIPUBOUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIIECCOB OKPY’KAIOIIETO MHpPA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B OBCEIHEBHOM KU3HU IS
oOecrieueHusi OE30MACHOCTH TPH OOpalIeHHH € MpUOOpaMH W TEXHUYECKUMU
YCTPOWUCTBAMH, JJIsi COXPAHEHUS 3JIOPOBbSI M COOIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOILIEH CpeJIe;
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paboTtaTh B TpyMNNe C BBINOJHEHUEM PaA3JIMUHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHATHHO pACHPEACTATh OO0S3aHHOCTH U
IJIAHUPOBATh JAEATEIIbHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJ€KBATHO OLICHHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHUE PAacCMAaTPUBAEMON MTPOOIIEMBI.
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TemaTuuyeckoe NJIAHUPOBAHUE
11 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne | HammeHnoBanue
(uugposbIe)
n/ pasgenoBurTeM  Becer Kourpoabn  IIpakruueck
oOpa3oBaTe/ibHbIE
n  NporpamMmbl 0 ble padoThbI ue padoThbl
pecypchl
Pazjnen 1. JIEKTPOJIUHAMUKA
MarauTtHoe moJie. bubmunoreka LIOK
1.1 DnexTpoMarHuTH 11 1 3 https://m.edsoo.ru/7f41c9
ast UHIYKLUs 7c
Uroro no pazaeny 11
Paznen 2. KOJJEBAHUS U BOJIHBI
MexaHHYeCcKue u bubmunoreka [IOK
2.1 >JIeKTpOMarHWTH 9 1 https://m.edsoo.ru/7f41c9
ple KoneOaHus ic
MexaHHYEeCKue U bub6mmnoreka LIOK
2.2  DIEKTPOMarHWTH 5 1 https://m.edsoo.ru/7f41c9
BI€ BOJIHBI 7c
bu6mmoreka [JOK
2.3  Ornruka 10 3 https://m.edsoo.ru/7f41c9
7c
Utoro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI
CIIENUAIILHON
3.1 4 1
TEOPUH
OTHOCHUTEIBHOCTH
Hroro no pazaeny 4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c9
7c

Paznea 4. KBAHTOBAS ®U3UKA

OJIEMEHTEI
4.1 KBaHTOBOH 6
ONTHUKHU
4.2 Crpoenue aToma 4
4.3 AtomHOE S11pO 5

bubmuorexa [JOK
https://m.edsoo.ru/7f41c9
7c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c9
7c

bu6mmoreka [IOK

https://m.edsoo.ru/7f41c9
7c
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Uroro no pazneny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

OeMEHTEI bubnunorexa LIOK

5.1 acTtpoHomMuUHu U 7 1 https://m.edsoo.ru/7f41c9
acTpou3uku 7c

Uroro no pazneny 7

Paznen 6. OBOBIIAIOUIEE IIOBTOPEHUE

bubnuorexa [JOK

00606

6.1 ODHAIOEe 4 https://m.edsoo.ru/7f41c9
HOBTOpEHHE 7¢

Hroro no paszneny 4

PesepBHOE Bpems 3

OBUIEE

KOJIMYECTBO

YACOB 1O 08 4 !

[TPOIT'PAMME
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