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COILEPKXAHUE OBYUYEHUA

Paznen 4. DnexrpoaunamMuka

Tema 3. MaruutHoe noJjie. DJIeKTpOMarHuTHasE UHIYKIHT

ITocTostHHbIE MarHuThl. B3auMmopelcTBUE IOCTOSHHBIX MArHUTOB. MarHutHOe mnose. Bekrop
MAarHuTHOM MHAYKUMH. [IpuHIUI Cyleprno3uiMy MarHUTHBIX 1OJ1el. JIMHUM MarHUTHOW MHIYKIUU.
KapTuna 1MHUI MarHUTHOW MHAYKIIMH ITOJI TOCTOSIHHBIX MarHUTOB.

MaruutHoe noje NpoBOJHUKA ¢ TOKOM. KapTuHa JUMHUN MHAYKUMW MarHUTHOTO IMOJS JUIMHHOTO
IIPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOAHMKA, KaTyIIKU ¢ TOKOM. OnelT Dpcresa.
B3anmozencTere MpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Monynb M HampasieHue. JIBM)KEHHE 3apsDKEHHOM 4acTHLBI B OZHOPOJHOM
MarHuTHOM ToJie. Pabota cuisl JlopeHma.

SIBneHue 3neKTpOMarHuTHON MHAYKIMU. [I0TOK BEKTOpa MarHUTHOW MHIYKIUHU. DIEKTPOABUKYIIIAS
CWJIa UHAYKLIHMH. 3aKOH NIEKTPOMAarHuTHOW nHaykuuu Papanes.

BuxpeBoe anexTpuueckoe mosie. DJIEKTPOIBHKYILAsA CHUJa MHAYKIMHA B IIPOBOJHMKE, ABUKYIIEMCS
IIOCTYIIATEIBHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHAYKIMHU. DIEKTPOABIKYIIAs CUIa CAMOMHAYKLIH.

OHeprus MarHUTHOTO TIOJIS1 KaTYIIKH C TOKOM.

ONEKTPOMarHuTHOE MOJIE.

TexHuuyeckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHUE: IMOCTOSHHbIE MarHUThI, 3JIEKTPOMAarHUTHI,
9JIEKTPOJIBUIaTEeNb, YCKOPUTEIHU 3JIEMEHTAPHBIX YAaCTHULl, UHAYKIIMOHHAS T1€Yb.

JleMoHCTpanuu

OmnsIT Opcrena.

OTKJIOHEHUE IIEKTPOHHOTO ITy4YKa MarHUTHBIM ITOJIEM.

JIMHUM UHTYKIIUY MarHUTHOTO TTOJIS.

B3aumMozeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHia Ha MOHBI JIEKTPOJIUTA.

SIBieHHe AIEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOABUXKYILEH CHJIbl MHAYKIUU OT CKOPOCTH H3MEHEHUS MarHUTHOTO
MTOTOKA.

SIBiieHME CAMOMHIYKIIU Y.



Y4eHn4ecKkuil HKCIIepUMEHT, 1TabopaTOpHbIE pabOThHI

W3y4eHre MarHUTHOTO TOJISl KATYIIKH C TOKOM.

HccnenoBanue eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABJICHUS JJIEKTPOMArHUTHOW NHIYKIIVH.

Paznen 5. Konebanus u BOJIHBI

Tema 1. Mexanuueckue 1 3JIEKTPOMarHuTHbIE KOJieOaHus

Konebarenbnass cucrema. CBoOoaHble MexaHWdyeckue Konebanus. ['apmoHnyeckue
konebanusa. Ilepuoxn, wyacrora, ammiauryna u  ¢asza koneOaHuil. I[IpyXKUMHHBII MasTHHK.
MareMaTHueCKUil MasATHUK. YpaBHEHHE TapMOHUYECKUX KojeOanmii. [IpeBpaimieHune sHepruu npu
rapMOHUYECKUX KOJIeOaHUsX.

Konebarenbuplii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHWTHBIE KoJeOaHHS B HICATBHOM
KoJs1e0aTenbHOM KOHTYpEe. AHAJIOTUS MEXy MEXaHUUECKUMH U 3JIEKTPOMarHUTHBIMH KOJICOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS YPHEPTUHU B UJICATbHOM K0JIe0aTeIbHOM KOHTYPE.

[IpencraBieHne O 3aTyxawoLUX KojeOaHUSAX. BbIHYX/IEeHHbIE MeXaHHMUYECKHE KoyeOaHMs.
Pe3onanc. BeiHyX1eHHBIE 2IEKTPOMAarHUTHbIE KOJIeOaHus.

ITepemenHbIil TOK. CHHYCOMAANBHBIM NEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOrO TOKA.
AMIITUTYHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HaPSYKEHUSI.

Tpancpopmarop. IlpousBoiacTBo, nepepada M MOTPeOJCHHE 3JIEKTPUYECKOM 3HEprum.
DKOJIOTHYECKHE PHUCKM MpPU  IPOU3BOACTBE  ANEKTpodHepruu. KynapTypa HCIOJIb30BaHUS
JIEKTPO3HEPIUHU B ITOBCEIHEBHOM KU3HMU.

TexHu4ecknue yCcTpouCTBa U NMPAKTUYECKOE IIPUMEHEHNUE: AIEKTPUIECKUI 3BOHOK, T€HEPATOP
IIEPEMEHHOTI'0 TOKA, JIMHUU IEKTponepeay.

JemMoHcTpanuu

HccnenoBanue mapaMeTpoB KosieOaTenbHOH cUCTeMbl (IPYKMHHBIA WM MaTeMaTU4eCKUN
MasITHHK).

Habmroienue 3aTyxaronux kojaeOaHui.

WccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJIEOaHUH.

Habmtoienue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmmiorpaMMsl — (3aBUCMMOCTH  CWJIBI  TOKa W HANpsDKEHUS OT  BPEMEHHM) Ul
AJIEKTPOMAarHUTHBIX KOJIEOaHUH.

Pe3oHaHC mnpu mOCIIEOBATENBHOM COEIMHEHUU DPE3UCTOPA, KaTYyIIKW WHIYKTHUBHOCTH H
KOHJIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

YyeHnueckuil SKCIeprUMeHT, J1a0opaTopHbIe pabOThI

HccnenoBanue 3aBUCUMOCTH TMEPHO/Ia MANbIX KOJeOaHWW rpy3a Ha HUTHU OT JJIUHBI HUTHU U
Macchl Ipys3a.

HccnenoBanue nepeMEHHOr0 TOKA B LIENMHU U3 NOCIEA0BATENbHO COEIMHEHHBIX KOHEHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. MexaHn4ecKHe U 2JIEKTPOMArHUTHBIE BOJIHBI

MexaHnnuyeckue BOJIHBI, yclioBUsl pacnpocTtpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHHUs U
nuHa BoJHbL. Ilonmepedynsie M nponosbHbIe BOHBL. MHTepdepeHus u qudpakins MEeXaHUu4eCKUx
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBL. YCJIOBUS HW3JIyUYE€HHS JJIEKTPOMArHUTHBIX BOJH. B3aumuHas
opueHTanus BektopoB E, B, V B anekrpomarnutHON BosiHe. CBOMCTBA 3J€KTPOMArHUTHBIX BOJIH:
OTpa’KeHUE, IIPEJIOMIICHUE, nojspuzauus, — Audpaxkuus, — UHTEpdEepeHuus. Ckopoctb
AJIEKTPOMAarHUTHBIX BOJIH.

[Tkana 351eKTpOMarHuTHBIX BOJIH. [IpuMeHeHNe 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBsI3U U TeNEBUACHU. Paguonokanys



DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpebl.

TexHuyeckue yCTpPOHCTBA M MNPAKTUYECKOE IPUMEHEHHE: MY3bIKalbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasl JUarHOCTHKA B TEXHUKE U MEIULMHE, paaap, paiuonpruéMHUK, TEIEBU30p, AaHTCHHA,
tenedon, CBU-neun.

JeMoHcTpanuu

O06pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOAOIbHBIX BOJIH.

Kounebmromieecst Teo Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus: U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHny u 1uppakiuud MEXaHHUECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmronenne cBsi3u rPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAON U 9YacTOTON KOoeOaHui.

HccnenoBanue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHHE, TOIspU3alusl,
mudpakus, tHTepPEpeHIIHsL.

Tewma 3. Onrtuka

I'eomerpuueckas ontuka. llpsmonuHeliHoe pacnpocTpaHEHHE CBETa B OJHOPOAHOM Cpele.
Jlyu cBeta. Toue4HbIif HCTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOoHbl OTpakeHusi cBeTa. [locTpoeHune wu300pakeHUN B IUIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKoHBI IPEIIOMIICHUSI CBETa. AOCOIIOTHBIN MOKa3aTeab MPeTOMIICHUS.
[TonHoe BHYTpeHHEe oTpakeHue. [IpeaenbHbIil yroa NOJTHOTO BHYTPEHHETO OTPAKEHHUS.

Hucniepcus ceera. CoxHBIN cocTaB 6eoro csera. LBer.

Cobuparoiue u paccenBaroniye JMH3bl. ToHKas JuH3a. @OKYCHOE PACCTOSHUE U ONTHYECKAs
cuia TOHKOW swmH3BL. IlocTpoeHne wu300paKeHHT B COOHMPAIOMIMX W PACCEHBAIOIINX JIMH3AX.
dopmyiia TOHKOH JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

Bonnosas ontuka. Matepdepenuus csera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS HAOMIOACHUS
MakCHMyMOB M MHUHHMYMOB B MHTE€P(QEPEHLHOHHONW KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxnus csera. Judpakunonnas pemeérka. YcaoBre HaOI0IeHUs TJIaBHbIX MAKCUMYMOB
IPU NaIEHUH MOHOXPOMATHUYECKOTO CBeTa Ha TU(PAKIIMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpoWcTBa M IpaKTHUECKOE TMPUMEHEHHWe: O4YKH, Jyna, (oToamnmapar,
MIPOEKIIMOHHBIN amnmapaT, MHUKPOCKOII, TEJECKOIl, BOJIOKOHHAs ONTHKA, AU(pPaKUMOHHAS pPEUIETKa,
HOJIIPOU .

JeMoHCcTpanyu

[TpsiMonMHENHOE PpPAcIpOCTPAaHEHUE, OTPAKEHUE M IpelloMiIeHHe cBeTa. Onruyeckue
puOOpEI.

ITonHoe BHyTpeHHEE OoTpaxeHnue. Moens cBeToBoA.

HccnenoBanune CBOMCTB N300paKeHMI B JIMH3aX.

Mopnenn MUKpOCKOIa, TEIECKOIIA.

Hab6nronenue natepdepeHiinm crera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue criekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEUIETKY.

Habmionenue nosisipu3aniy cBeTa.

YueHn4YeCcKuil SKCIIEPUMEHT, JTAO0paTOpHBIE PAaOOTHI

N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.

HccnenoBanune CBOMCTB M300paKeHHI B JIMH3aX.

HabGmronenue aucrnepcuu cera.



Pa3znen 6. OcHOBBI crieMaIbHOM TEOPUU OTHOCUTEIBHOCTU

['paHuubl TPUMEHUMOCTH KJIACCUYECKON MexaHuku. llocTymarsl crenuanbHONM TEOopHUH
OTHOCHUTEJILHOCTH: NHBAPHUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyM€, IIPUHIIMII OTHOCUTEIBHOCTH
OWHIITENWHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEICHUE BPEMEHU U COKPAILEHUE JJIUHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIIbl. DHEPrUs IOKOSL.

Paznen 7. KBantoBas usuka

Tema 1. DyieMEeHTHI KBAaHTOBOM ONTHUKHU

®otonbl. @opmyina [lnanka cBs3M 3HEPruu (HOTOHA C €r0 YaCTOTOH. DHEPrusi U UMITYIIHC
¢dotoHa.

OtkpeiTue u uccnenaopanue gorodrpdexra. Omwitel A. I'. CroneroBa. 3akoHbl poTodddexTa.
VYpaBuenue Diinmreiitna s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JaBnenue cera. Onbitel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHu4yecKkne yCTPOWCTBA W MpPAKTUUYECKOe MpPUMEHEHHe: (POTOAIEMEHT, (POTOAATUHK,
coJIHEeuHas OaTapesi, CBETOIUO/I.

JlemoHcTparuu

®Doto3ddeKT Ha YCTAaHOBKE C IIMHKOBOH TUIACTUHOM.

HccnenoBanue 3akoHOB BHeMHeTo Gotodddexra.

Cseroauo.

Conneunas 6arapes.

Tewma 2. Ctpoenue aToma

Mogens atoma Tomcona. OmbiThl Pesepdopma mo paccesHuro o -yactun. Ilmaneraphas
Mozenb aroMma. llocrynatel bopa. M3nydenue u mornomieHue (GOTOHOB HpH IMEpPEXOAe aroma C
OJIHOT'O YPOBHS SHEPruu Ha Apyroi. Buasl cnekTpos. CrieKTp ypoBHEN dHEPIrUu aToMa BOAOPOAA.

BousiHoBgI€ cBOMcTBa yacTull. Bosubl ne bpoins. KopmyckyiisipHO-BOJIHOBOM Tyanu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

TexHudeckue yCTpOHMCTBA M INPAKTHYECKOE TNPHUMEHEHHWE: CIEKTPAJIbHBIA  aHaIu3
(criekTpockoI), 1a3ep, KBAHTOBBII KOMIIBIOTEP

JeMoHcTpanuu

Mogens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYESHHUS.

Jlazep.

VY4eHn4eckuil SKCIIepUMEHT, Ja0opaTopHbIe pabOThI

Hab6nronenue nmuHEHYaToOroO CriekTpa.

Tema 3. ATOMHOE AP0

OKCHEepUMEHTBI, JT0Ka3bIBAIOIIUE CIOKHOCTb CTpOoeHHS sijpa. OTKpBITHE PAaTUOAKTUBHOCTH.
OmnbiTel Pe3epdopra mo ompeneneHuio cocTaBa pajdOaKTHUBHOTO u3nyudeHus. CBoHcCTBa aibda-,
Oera-, raMMa-u31ydeHus. BiusHue paquoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpbITHE IpOTOHA U HeWTpoHa. HykionHas monens sipa Ieitzendepra—lBanenko. 3apsin
sapa. MaccoBoe uncio aapa. U30Tomsl.

Anbda-pacnaa. DIeKTpOHHBIH W TO3UTPOHHBIM Oera-pacman. ['amMma-uzinyueHue. 3akoH
PaZoaKTUBHOTO pacmaja.

DOHeprust cBSA3M HYKJIOHOB B sizipe. S nepHble cuibl. JledekT Macch sapa.

Anepubie peakunu. JleneHue u CUHTE3 Aep.

Snepubiii  peaktop. Tepmosnepnblii cuHTe3. [IpoOieMbl ¥ MEPCHEKTUBHI  SIEPHOM
SHEPTeTUKU. DKOJOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.



MeTozab! HaOIOIEHHS U PETHCTPALIUU 3JIEMEHTAPHBIX YACTHII.

dyHIaMEHTATbHBIC B3aUMOICUCTBUS. ENMHCTBO Pu3nuecKkol KapTUHBI MUpa.

TexHudeckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: IO03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6oMoOa.

JeMoHcTpanuu

CU€TunK HOHU3UPYIOLIUX YACTHII.

Y4eHn4ecKkuil HIKCIIepUMEHT, 1TabopaTOpHbIE pabOThHI

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Paznen 8. DneMeHTH aCTPOHOMUU M aCTPOPHU3IUKU

Oransl pa3BUTHs acTpoHOMUHU. [IpUKinasHoe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUH.

Bup 38é3nH0r0 HeOa. Co3Be3nus, spKkue 3BE3/bI, INIAHEThI, UX BUAMMOE JBH)KCHUE.

Conneynas cucrtema.

Connue. ConHeuHast akTUBHOCTb. Mcrounuk 3Heprun ComnHua v 3BE3/1. 3BE3/bl, UX OCHOBHBIE
XapakTEepUCTUKU. Jluarpamma «CHEKTPaJbHBIA KJIACC — CBETUMOCTb». 3BE3Ibl  TIJIABHOU
[IOCJIE0BATEIBHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETHUMOCTb» Uil 3BE3]  TIJIAaBHOM
MOCJIeI0BAaTENbHOCTH.  BHyTpeHHee  cTpoeHue 3BE34. CoOBpeMEHHbIE  MPEICTABICHUS O
MIPOUCXO0XACHNUHU U 3Botoluu ColiHLa U 3BE311. DTambl KU3HU 3BE3I.

Muneunsiii [Iyte — Hama 'anaktuka. [Tonoxenue n nuxenne ConnHna B 'anaktuke. Tumnsl
rajakTuk. PaguoranakTuky 1 kBazapsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa060ma. PaszOeranme ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.

Macmrabnas ctpykrypa Beenennoii. MertaranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMHUH.

VYyeHnnueckue HaOIIOIEHUS

Habmronenns HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUH IS
OIIpeJIeJIEHUs] TOJIOKEHUsT HEeOeCHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3]Us
CeBepHoro nosymapus 1 sipkue 3BE3/IbI.

Habmronenus B Teneckon Jlynsl, maner, Mneunoro [lytu.

O6o0marotiee MOBTOPEHUE

Ponb ¢u3nku U acTpOHOMUHU B SKOHOMHUYECKOM, TEXHOJIOTHUECKON, COMAIBHOM U ATUYECKOM
cepax AeqaTeIbHOCTH YEJIOBEKa, pojib U MECTO (PM3UKH M aCTPOHOMHHM B COBPEMEHHON Hay4dHOMU
KapTUHE MUPA, pojb (HU3NUECKOil Teopur B (GOPMHUPOBAHUU MPEICTABICHUNA O (prU3HUecKOr KapTHHE
MHUpa, MeCTO (PU3MUECKOM KapTUHBI MHpa B OOIIEM pSAy COBPEMEHHBIX E€CTECTBEHHO-HAy4YHBIX
IIPEICTaBICHUN O IPUPOJE.

MexnpenMeTHbIE CBA3U

N3yuenne kypca ¢usuku 0azoBoro ypoBHA B 11 Kiacce ocymiecTBisieTcss ¢ yu€ToM
COJIEpKaTENIbHBIX MEXKIPEIMETHBIX CBSA3EH ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, reorpapuu 1
TEXHOJIOTUH.

MexnpeaMeTHbIe TOHATHS, CBSI3aHHbIE C U3YYEHUEM METOJI0B HAYYHOIO MO3HAHUS: SIBJICHUE,
Hay4HbI (akT, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpuUs, HAOIIOJEHHE, SKCIEPHUMEHT,
MOJEIINPOBAHNE, MOJIEIb, U3MEPEHHUE.

MareMaTHka: pelieHHe CHCTEMbl YypaBHEHUH, TPUTOHOMETpUYECKHe (QYHKIMU: CHHYC,
KOCHHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M MX MPOEKIINU
Ha OCH KOOpJIMHAT, CIJIO)KEHHE BEKTOPOB, IPOU3BOAHBIC 3JIEMEHTApHBIX (QYHKIUH, NPU3HAKH
0100MsI TPEYrOJIbLHUKOB, ONPEIEICHHE TUIOLIAAN IIOCKUX GUryp u o0bEma Ted.

Buosnorus: snexktpuyeckue sIBICHUS B KUBOW MPUPOJE, KoJeOaTelbHbIe ABIKEHHUS B KUBOU
MIPUPOJIE, ONITUYECKUE SIBJICHUS B dKUBOU IPUPOLE, NEUCTBUE paIUallUN HA KUBBIE OPraHU3MBI.

XUMHSA: CTpPOEHHME aTOMOB M MOJIEKYJ, KpUCTallIM4ecKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PEeIETKH, CIIEKTPaIbHBINA aHAN3



['eorpadusa: marHuTHBIE TOJIOCAa 3€MJIM, 3QJIEKH MarHUTHBIX pyl, (HoTochEMKa 3eMHON
MTOBEPXHOCTH, IIPEICKA3AHAE 3EMIICTPACECHUN.

TexHONOIrUA: JNMHUM DJICKTPONEPENad, I'€HEPATOp IIEPEMEHHOr0 TOKA, 3JIEKTPOJBUIATEIlb,
MHAYKIMOHHAs Te4yb, pajap, paauoNpuéMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-mneus,
IIPOEKIIMOHHBIN annapar, BOJJOKOHHAs ONTHKA, COJIHEUHasl OaTapes.

2. ITAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «@Du3nka» HA ypOBHE cCpeaHero odmiero odpa3zoBaHuUs (0a30BBIi
ypOBeHB) JOJI’KHO o0ecreunTh AOCTHIKCHUC CIICAYIOIIHUX JIMYHOCTHBIX, MCTAIIPECAMCTHBIX H
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInanocTHBIC PE3YIbTATBI OCBOCHHA y‘~IC6HOFO npeamera «Dusznkay JOJIKHBI OTpaXXaTb T'OTOBHOCTb
U CIIOCOOHOCTh OOYyYaromuXCsi PYKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEH TO3HIIUEH
JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTALUH, [O3UTUBHBIX BHYTPEHHUX YOEKIEHUM,
COOTBCTCTBYIOIIUX TPAAWUIIUOHHBIM LHECHHOCTAM pOCCHﬁCKOFO O6HICCTBa, paciIupCHUC XKU3HCHHOT'O
OIlbITa W OHbITa ACATCIBHOCTH B IPOLCCCC pCain3alliid OCHOBHBIX HaHpaBHeHI/Iﬁ BOCTIIUTATEIIHHOMN
JEATeNLHOCTH, B TOM YHUCJIE B YACTH:

1) rpakaaHcKoro BOCIUTAHUSI:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKOM MO3UITUU 00YJAIOIIETOCsl KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA
POCCHIICKOTO 00I1IEeCTBA;

IMPUHATHE TPAAUIUOHHBIX 06HI€‘~I€J'IOBC‘~IGCKI/IX FYMAaHUCTHYCCKUX U ICMOKPATUICCKUX IIGHHOCTCI\/'I;

TOTOBHOCTB BECTU COBMCCTHYIO ACATCIBHOCTDE B HHTCPECAX I'PAKIAHCKOTO O6H_ICCTB8., Y4aCTBOBATh B
CaMOYIIpaBJICHUU B O6p8.30BaTeJ'IBHOI71 OpraHusanuu,

YMCHHC B3aMMOJEHCTBOBaTh C COLMAJIbHBIMHU HHCTUTYTaMHU B COOTBETCTBUHU C HX (I)YHKL[I/IHMI/I n
Ha3HaA4YCHHUEM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;
2) IATPHOTHYECKOTO BOCTIUTAHUSI:
c(OpPMUPOBAHHOCTH POCCUMCKON T'paX/1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

IIEHHOCTHOE OTHOIIICHWE K TOCYJapPCTBEHHBIM CHUMBOJIAM, JIOCTHKCHHSIM POCCHUCKHX YYEHBIX B
o0nacTu GU3UKU U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

C(bOpMI/IpOBaHHOCTL HPAaBCTBCHHOI'O CO3HAHMUS, STUUCCKOTO IMMOBCACHUA



CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M TPUHAMATh OCO3HAHHbBIE pEIICHUS, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESATEIHOCTH YUEHOTO;

OCO3HAHHWE JINYHOTO BKJIa/a B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIEro;
4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

OCTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYAas OCTETUKY HAYYHOIO TBOPYECTBA, IIPUCYILETO
¢dusnveckoii Hayke;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K Pa3Nu4HbIM cepam npodecCHOHANBHOW NeATeNbHOCTH, B TOM YHCIIE CBA3aHHBIM C
GU3MKO M TEXHUKOW, yMEHHE COBEepUIaTh OCO3HAHHBIM BBHIOOp Oynymiei mnpodeccun u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE IIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO U CAaMOOOPa30BaHUIO B 001aCTH (U3UKHU HA MIPOTSHKEHUH
BCEH KU3HU,

6) 9KOJIOrHYECKOr0 BOCIIUTAHUS:

C(OPMHPOBAHHOCThH IKOJOTHMUYECKOU KYJIbTYPHI, OCO3HAHUE IIO0ATBHOTO XapaKTepa 3KOJOTHYECKUX
po0em;

IUITAaHUPOBAHUC W OCYHICCTBJICHUC JIECTBUI B Opr>1<a101ueI71 cpeac Ha OCHOBC 3HAHUSA nenaeu
yCTOfI‘IHBOFO Pa3BUTHA YCJIOBCYCCTBA,

paclIpeHye OnbiTa AeATeIbHOCTH YKOJIOTHUECKOM HAIPaBICHHOCTH Ha OCHOBE MMEIOILNXCS 3HAHUI
1o (usuke;

7) HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
¢bu3nuecKoil HayKu;

OCO3HAaHWE IIEHHOCTH HAy4YyHOM JesTeNbHOCTH, TOTOBHOCTh B IIpolLlecce€ H3Y4YeHHs (DU3UKU
OCYILIECTBIISTh MPOEKTHYIO M UCCIIEI0BATENbCKYIO NESTEIbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
ba3soBble JJornueckue aAeMcTBUA:

® CaMOCTOSTENbHO (HOPMYIHUPOBATh U aKTyalIM3UpPOBaTh MpPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

® ONpeAeATh LENU IeATeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHN UX TOCTHKCHUS,

®  BBIABJIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pACCMAaTPUBAEMBIX (DU3UYECKUX SIBJICHUSX;

e pa3pabarhIBaTh IUIAH PEIICHUS MPOOIEMbI ¢ YYETOM aHAIM3a UMEIOIIUXCS MaTepUAIbHBIX U
HEeMaTepHUaIbHbBIX PECYPCOB;



BHOCUTh KOPPEKTHUBHI B JIESATEIBHOCTh, OILIGHUBATH COOTBETCTBUE PE3YNILTATOB IIENISIM,
OIICHUBATh PUCKH IMOCIICICTBUH JICITCILHOCTH;

KOOPJIMHUPOBATh H BBHIMOJNHATH pPabOTy B YCIOBHSX pPEaTbHOTO, BUPTYAIBHOTO W
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIILICHUE PU PEIICHUH KU3HEHHBIX TIPOOJIEM.

Ba3oBble ucciienoBare/bcKue 1eHCTBHA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTUCH, KITFOUEBBIMH IMOHATUSAMHU U METOJaMHU (PU3HUCCKON HAYKH;
BJIQJICTh HABBIKAMH Yy4eOHO-UCCIICOBATEIbCKON M IPOCKTHOM JEATEeIbHOCTH B 00JacTH
(U3HKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS
3aJ1a4 (PU3NIECKOro COMePIKaHUS, TPUMEHECHHUIO Pa3IMYHbIX METOIOB TO3HAHUS;

BIIQJICTh BHJAMHU JCSATCILHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIpPETaIuH,
peoOpa3oBaHUI0 U NMPUMEHEHUIO B Pa3jIMYHBIX YYEOHBIX CUTYAIMsIX, B TOM YHCIE IPH
CO3/IaHUU YYEOHBIX MMPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISTH PUIMHHO-CIICJCTBCHHBIC CBSI3U U aKTYaJIM3UPOBAThH 3a7a49y, BEIBUTATh THIIOTE3Y
e peIICHUs, HAaXOJWUTh apryMEHThI UIS JIOKA3aTEelIbCTBA CBOMX YTBEPXKICHHI, 3a]laBaTh
mapaMeTpsl U KPUTEPUH PEIICHHMS,

AQHAIM3MPOBATH TMOJIYUCHHBIC B XOJIC PEIICHUS 3aJa4d PE3yJIbTaThl, KPUTHUYECKHA OLCHUBATH
UX JJOCTOBEPHOCTbh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYITHPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BATEIbHON JCIATEILHOCTH, B TOM
YHCIIe TIPU U3YICHUU (DU3HKH;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIECHUBAThH MPUOOPETEHHBIHN OIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (DU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITETbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXOIbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3a7a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanmueii:

BIIQJIETh HaBBIKAMHM TONy4YeHUs HH(oOpManuu (U3NYECKOTO COJEpKaHUsS M3 HCTOYHHUKOB
pa3HBIX THIIOB, CAaMOCTOSATEIBHO OCYIIECTBISATh TIOUCK, aHajih3, CHUCTEMATH3aIUI0 H
WHTEPIIPETAINIO HHPOPMAIIMH PA3TMIHBIX BUJOB U (DOPM MPEICTABICHHS;

OILICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOJIb30BaTh CPEJICTBA MH()OPMAMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 33734 C COOJIIO/ICHHEM TpeOOBaHMIA
OPrOHOMHUKH, TEXHHKH O€30MacCHOCTH, THTHUEHBI, PECYypcOCOEpe eHUs, TPAaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJICPIKAHUS B Pa3IMIHBIX (hopMarax ¢ y4€TOM Ha3HAUCHUS
nH(MOpMallUM ¥ TEJNEBOM ayAUTOPUM, BBIOMpAs ONTUMAaIbHYIO (OPMY IMPEACTABICHUS U
BHU3YaTH3aIiH.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ 1eliCTBHUS:

OCYIIIECTBIIATH OOIICHHE HA YPOKaX (DU3MKHU M BO BHEYPOUHOH JIeATEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOHMIMKTHBIX CUTYAI[Ui U CMAT9aTh KOH(IUKTHI,

Pa3BEPHYTO M JTOTUYHO U3JIAraTh CBOIO TOYKY 3PEHUS C UCTIOIh30BAHUEM SI3BIKOBBIX CPEJ/ICTB;

MIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M UHIAMBHYyaTbHOMN paboThI;



BBIOMPATh TEMAaTHKy M METOAbl COBMECTHBIX JCHCTBUI € Y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH KaXJ10TO 4JieHa KOJUIEKTHBA;

IIPUHUMATD LIEJI1 COBMECTHOM AESITEIbHOCTH, OPraHU30BbIBaTh U KOOPIAMHUPOBATH JIEHCTBUS
0 €€ JNOCTH)KECHMIO: COCTABJIATH IUIAH JCHCTBUM, PACIPENEIATh POJIM C y4ETOM MHEHUU
YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KA4E€CTBO CBOETO BKJIAZa M KaXIOT0 yJyaCTHHKA KOMaH/bI B OOLIUI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHUBATh HIEH C TMO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISTH MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IIMYHBIX CUTYALUSIX, IPOSIBIIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieilicTBUS

Camoopranu3anmusi:

CaMOCTOSITENIFHO OCYILECTBIISITh IMO3HABATENbHYIO JESATENBHOCTh B 00JacT (QU3UKU U
ACTPOHOMUH, BBISIBIIATH IIPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBIISITh IJIaH pEIIECHUS pacu€THBIX W KAueCTBEHHBIX 3a/ay, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ y4ETOM HMEIOIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTECHUI;

JlaBaTh OLEHKY HOBBIM CHUTYAIIHIM;

paciupsaTh paMKHU y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO APYIULMH B 001acTH (U3UKU, OCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YJMOIHOHAJILHBIH HHTEJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb, OLICHHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HAaBBIKAMHU 1O3HABATENbHON PEQUIEKCHHM KaK OCO3HAHHS COBEPIIAEMbIX JIEHCTBUN U
MBICIIUTENBHBIX MTPOLIECCOB, X PE3YNIbTATOB U OCHOBAHMIA;

MCIOJIb30BaTh NPUEMBI peIeKCUH ISl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHUKEHUIO;
MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTAaTOB ACSATEIbHOCTH;
MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JI€ATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpouecce AOCTHXKEHHS TUYHOCTHBIX PE3YJIbTaTOB OCBOEHHS MPOTpaMMbl MO (GHU3UKE IS
YpOBHS ~ cpemHero  oOmero oOpa3oBaHWsi |y  OOYyYalOmUXCS  COBEPIICHCTBYETCS
SMOILIMOHANBHBIN UHTEJUIEKT, IPeInoiaratoliuii cOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIHOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSIHHUE,
BUJICTh HANpaBJICHUS PAa3BUTUS COOCTBEHHOW 3MOIMOHAIBLHOU CQephl, ObITh YBEpECHHBIM B
ceOe;



® CaMOperyJupoBaHus, BKIKYAIOLIErO0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH
3a CBOE IOBEJECHME, CIIOCOOHOCTH AaJalTHPOBAaTHCS K SMOLMOHAIBHBIM H3MEHEHHMSIM U
IPOSIBJISITH THOKOCTb, OBITH OTKPBITHIM HOBOMY;

e BHYTPEHHEH MOTHMBALUM, BKJIIOYAIOUIEH CTPEMIICHHE K JOCTHXKCHHUIO LIEIU M YCIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JACHUCTBOBATH UCXOs U3 CBOMX BO3MOKHOCTEH;

® DHMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh IMOHMMATh SMOIMOHAIBLHOE COCTOSHUE JAPYTHX,
YYUTBIBATh €r0 TMpPH OCYIIECTBICHHH OOIIEHUS, CHOCOOHOCTh K COYYBCTBUIO H
COIIEPEKUBAHNIO;

® COLMAIBHBIX HABBIKOB, BKIIOYAIOIIMX CHOCOOHOCTH BBICTPAUBATh OTHOIIEHUS C APYTHMH
JOABMH, 3a00THTHCS, IPOSBIIATH UHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

HHPEAMETHBIE PE3YJIBTATDBI

K konmy oOydenus B 10 kJacce npeiMeTHbIC pe3ysibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y 00 YUAONIMXCS YMCHHIA:

® JICMOHCTPHPOBATh HAa MPUMEpaxXx poOib U MeCTO (U3UKU B (HOPMUPOBAHHHM COBPEMEHHOM
HAYYHON KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B MIPAKTHYECKON
JeSITeIIbHOCTH JTFOJICH;

® YYUTHIBATh IPAHUIBI IPUMEHEHHS M3YYCHHBIX (U3NYCCKUX MOJECICH: MaTepuanbHas TOUYKa,
WHEepIUallbHAs CHUCTeMa OTCYéTa, a0CONIOTHO TBEPIOE TEJIO, WACAIbHBIN Tra3, MOJCIH
CTPOCHUS Ta30B, KUAKOCTEH U TBEPIBIX TeJl, TOUYCUHBINA FICKTPUUCCKHIA 3apsij] IPU PEIICHUH
bu3nuecKkux 3a/1ay;

e pacrmo3HaBaTh (hU3MUYECKHE SIBICHUS (MPOLIECChI) U OOBICHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYISIPHO-KHHETUYECKOW TEOPHH CTPOEHHUS BEIIeCTBA U IIEKTPOJIUHAMUKHU:
paBHOMEpPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOMHOE MajeHue Ted,
JBIDKEHUE 1O OKPY)KHOCTH, WHEpILHUs, B3auMojeicTBue ten, auddysus, OpoyHOBCKOE
JBUKCHHE, CTPOCHUE KUIAKOCTSH M TBEPIBIX TEN, M3MEHEHHEe 00BhEMa Tell MPU HarpeBaHUU
(oxnmakaeHun),  TEIUIOBOE  PAaBHOBECHE,  HCIApEHHWE,  KOHJEHCAlus,  IUIABJICHUE,
KpUCTAJTN3AIMs, KHUIICHWE, BIAKHOCTh BO3JyXa, ITOBBINICHWE JABIICHUS Tra3a MPH €ro
HarpeBaHWM B 3aKPBITOM COCYZAE€, CBsSI3b MEXAY I[apaMeTpaMd COCTOSHUSI ra3a B
M30IpoIeccax, AEeKTPU3aIus Tell, B3aUMOACHCTBUE 3apsI0B;

® ONHUCHIBATH MEXAHWYECKOE JIBFDKCHUE, UCITONIB3Ys PU3NICCKUE BEIIMUYNHBI: KOOPIMHATA, TYTh,
nepeMeIeHne, CKOpOCTh, YCKOpEHHe, Macca Tela, CHila, WMIYJIbC Tela, KWHETHYecKas
9HEprus, MOTCHIMATbHAS JHEPrusi, MeXaHudeckas paboTa, MEXaHUYecKas MOIIHOCTb; MpHU
ONMHMCAaHUW TPABUIBHO TPAKTOBaTh (DU3MUECKHN CMBICT UCHOIB3YEMBIX BEIUYHH, WX
0003HAYCHHUS] W €IUHUIIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOIINE MAHHYIO (U3HUECKYIO
BEJIMYUHY C JPYTHMH BEITHYHMHAMU;

® ONUCHIBaTh HW3YYCHHBIC TEIUJIOBHIE CBOWCTBA TN U TEIUIOBBIC SIBICHUS, HCIIONb3Ys
(¢u3nuecKkue BETUYMHBL: JaBJICHUWE Ta3a, TeMmIepaTypa, CPeaHsss KHHETHYEeCKas dSHEprus
Xa0TUYECKOTO JBUKCHHSI MOJICKYJ, CPEIHEKBAJIpaTHUHAsT CKOPOCTh MOJIEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSIs1 SHEPTHs, paboTa ra3a, Ko3(pQHUIrueHT MoJIe3HOTO NEHCTBHS TEIJIOBOTO
IBUTATENS; MPH OINUCAHWU TPABWIBLHO TPAKTOBaTh (U3WYECKHH CMBICT HCIIOIB3YEMbIX



BEJIMYMH, WX OO0O3HAUEHUS W EOUHMIIBI, HAXOAUTH (QOPMYJbl, CBSA3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMU BEIMYUHAM;

OMKCHIBATh H3YYCHHbIE SJIEKTPUUECKHE CBOWCTBA BEILECTBA M JIIEKTPUUYECKUE SBIICHUS
(mporiecchl), UCTIONB3YS (PU3MUECKUE BETMUMHBL: SJICKTPUUECKUN 3apsi, NEKTPUUYECKOE TOJIe,
HanpspKEHHOCTh TMOJISA, TMOTEHIMANl, Pa3HOCTh MOTEHLMAJOB; MPHU OMNHMCAHWUU MPABUIHHO
TPAaKTOBaTh (PU3MUECKUIl CMBICI HCHOJB3YEMBIX BEIMYUH, MX OOO3HAYCHHS WM EIUHMIIBI,
yKa3bpIBaTh (OPMYIIbI, CBSI3BIBAIOIIME JaHHYI0 (PHU3MYECKYI0 BEIMYUHY C JAPYTUMH
BEJIMYMHAMU;

aHAJIM3UPOBaTh (PU3MYECKHE MPOLECChl M SABJICHUS, HCHOJIB3Ys (U3MUYECKHE 3aKOHBI U
IIPUHLMIIBL: 3aKOH BceMHUpHOro taroreHus, |, |1 u Il 3akonsr HeroToHa, 3ak0H coxpaHEeHHUs
MEXaHMUYECKON DHEPrUM, 3aKOH COXPAHEHUS HMIIYJbCA, IPUHLMUII CYNEPHO3ULUMU CHII,
MPUHLMII PABHONPABUS HHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHYECKYIO
TEOPUI0 CTPOEHHUS BEILIECTBA, Ta30Bbl€ 3aKOHBI, CBA3b CPEJHEN KUHETHUUECKOH HHEPruH
TEIUIOBOTO  JIBIDKEHUSI MOJIGKYJI C  aOCONIOTHOM  TeMIepaTypoil, TepBbIA  3aKOH
TEPMOJUHAMUKY, 3aKOH COXPaHEHHUs SJEKTPUUECKOro 3apsna, 3akoH KynoHa, mpu sTom
pa3nuyaTth CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBHIPAKEHUE U YCIOBUS
(rpaHu1bl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIMIIBI IEHCTBUS MAIlMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3nauyaTth yCIOBHs UX O€30MaCHOTO HCIOIb30BAHUS B IIOBCEIHEBHON KU3HU;

BBITIOJIHATh OKCHEPUMEHTHl M0 HCCICIOBAHUIO (DU3MUECKUX SIBICHHH M TIPOIECCOB C
UCTOJb30BAHUEM TMPSIMbIX M KOCBEHHBIX M3MEpPEHMH, MpH 3TOM  (POpMyIupoBaTh
npobiemy/3ajayy M TUNOTE3y Y4eOHOro SKCIEpUMEHTa, coOupaTh YCTAaHOBKY W3
MIPEUI0KEHHOT0 000PYA0BaHUs, TPOBOIUTH ONBIT U (HOPMYIUPOBATH BBIBOIBI,

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIE U3MEPEHUs GPU3NYECKUX BEIMYUH, IIPU ITOM BBIOMPATH
ONTUMANIBHBIA  cHOCO0 M3MEpPEeHUsT U UCMOJIb30BaTh HM3BECTHBIE METOJbl  OILCHKH
MOrPEIIHOCTEN UBMEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (U3MUECKUMHU BEIMYMHAMHU C UCIOJIb30BAaHUEM MPSMBIX
U3MEPEHUH, IpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3yJbTaThl MOJYyYEHHOM
3aBUCHUMOCTH (DM3MUYECKUX BETUYMH B BUAE TaOMUI[ W TpaduKoB, AeNaTh BBIBOJBI IO
pe3yJibTaTaM MCCIEA0BaHNUS;

co0roaTh npaBuiia 6€30MacHOro TpyAa P MPOBEACHUN UCCIETOBAaHUM B paMKax y4eOHOTo
HKCHEPUMEHTa, Y4eOHO-UCCIEI0BATEIbCKOW U TPOEKTHOM JIEATENbHOCTH C UCIOIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 00OPYIOBAHHUS;

pemarh pacy€THbIE 33J]a4M C SBHO 33JaHHON (PU3MUYECKON MOJEINbo, UCTIOIb3Ys (hU3nuecKue
3aKOHBI U TPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4M BBIOMPATh (PU3NYECKYIO0 MOJEIb,
BBIJIENIATh (pU3MUYECKHe BETUYMHBI U (POPMYIIbl, HEOOXOAUMBIE Ul €€ pelleHus, TPOBOIUTh
pacy€Thbl U OLIEHUBATh PEAbHOCTH IMOTYUYE€HHOTO 3HAaUeHUs! (PU3MUECKON BETMYMHBI;

pelaTth KaueCTBEHHBIE 3a/Jayd: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUMBYIO IIETIOYKY
paccyXJIeHU ¢ ONOpol Ha N3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHMUS;
WCIOJIb30BaTh MPHU PEIIEHUU Y4eOHBIX 3a/lad COBpPEMEHHbIE MH(POPMAIIMOHHbBIE TEXHOJIOTUN
JUIS TIOMCKAa, CTPYKTYpUPOBAaHMSI, MHTEPHpPETAUH U MIpPEJICTaBICHUS Y4eOHOM M Hay4yHO-
NOMyNsIpHOM  MH(pOpMalMK, TOJYyYEeHHOHM U3 pa3iMYHbIX HCTOYHUKOB, KPUTUYECKH
aHAJM3UPOBATh MOJTydaeMyro HH(OpMAIHIO;



MPUBOANUTH TMPHUMEPH BKIIAAA POCCUHCKUX M 3apyOeXHBIX YUYEHBIX-(DM3UKOB B pPa3BUTHE
HayKH, 00bSICHEHHE ITPOLIECCOB OKPYKAIOIEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;
UCIIOJIb30BATh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MMOBCETHEBHOM JKU3HU JUIsI 00eCTIeUeHHS
0e30macHOCTH TpU OOpalleHWHu C [pubopaMH W TEXHUYECKHMMH YCTPOHCTBaMH, JUIS
COXpaHEHHS 37I0POBbS M COOJIIOJCHHS HOPM HKOJOTHYECKOTO TOBEJCHHUS B OKPY)KAIOILICH
cpexe;

paboTaTe B TpyIE C BBIMOJHEHHEM PA3IMYHBIX COLMAIBHBIX POJIEH, IMIIaHUPOBATh paboTy
TPYIIBL, PAlMOHAIBHO paclpeneNiaTh OOS3aHHOCTH W IJIAHWPOBATh JEATEIBHOCTH B
HECTaHJAPTHBIX CUTYalLUsAX, aJICKBaTHO OLICHUBATh BKJIAJ Ka)KJOI'0 U3 YYaCTHUKOB I'PYIIIbI B
peleHre paccMaTpuBaeMoi poOIIEMBI.

K koHiy oOydenus B 11 kJjacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Y OOYUAIOLIMXCS YMEHUH:

J€MOHCTPUPOBATh Ha NpUMepax pojib U MecTo (U3UKU B (POPMUPOBAHMU COBPEMEHHOM
Hay4YHOH KapTHHBI MUpa, B PA3BUTUM COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON
NesITeIbHOCTH JIF0/IeH, LIEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTHHBI MUPA;

YUWUTHIBaTh TIpaHMIIBl TPUMEHEHUS M3YUYEHHBIX (U3NYECKUX MOJENEH: TOYEUHBIH
JIEKTPUUYECKUI 3apsisl, Jy4 CBeTa, TOYEUHBIH MCTOYHHMK CBETa, siIepHas MOJAEIb aToMma,
HYKJIOHHAs1 MOJIeJIb aTOMHOT'O 5i/ipa MU pelieHNH (GU3NYEeCKUX 3a/1a4;

pacrno3HaBaTh (M3MUYECKHE SIBJICHUS (IIPOLECChI) W OOBICHATHP MX HA OCHOBE 3aKOHOB
IEKTPOJMHAMUKNA UM KBAaHTOBOM (PU3MKM: 3JIEKTpUYEcKas IPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XMMMUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJEHCTBUE MAarHuTOB,
JIEKTPOMAarHuTHAasE MHIYKLUS, JAEHCTBHE MAarHUTHOTO TOJII Ha MPOBOJHHK C TOKOM H
IBIDKYIIUICS — 3apsa], ODJICKTPOMAarHUTHblE KojeOaHUs M BOJHBI, NPSAMOJIMHEHHOE
pacnpocTpaHEHHE CBETa, OTpaXKEHHe, TMpeJoMIIeHHe, UHTepepeHuus, audpakuus Hu
noJisipu3alus CBeTa, JAuchepcus cBera, (orornexTpuueckuit sdpdext (poroaddexr),
CBETOBOE JaBJICHHE, BOBHUKHOBEHUE JIMHEWYATOro CIIEKTpa aToMa BOJIOPO/ia, €CTECTBEHHAs U
HCKYCCTBEHHas paJiMOaKTUBHOCTH;

ONKCHIBATh HM3y4YEHHBIE CBOICTBa BellecTBA (DIEKTPUYECKHE, MAarHUTHbBIE, ONTHYECKUE,
ANEKTPUYECKYI0 TPOBOAMMOCTh Pa3jMUHBIX Cpel) U JJIEKTPOMArHWTHBIE SIBICHUSA
(mporecchl), UCHONB3YS (U3NYECKUE BEJIWYUHBL: DJIEKTPUYECKUN 3aps], cujla TOKa,
JNEKTPUYECKOE HAINPSDIKEHHUE, JIIEKTPUUYECKOE CONPOTUBIIEHHME, Pa3HOCTh IOTEHIIMAJIOB,
AJIEKTPOBIDKYIAs CHJIa, paboTa TOKA, MHAYKIUS MAarHUTHOTO MOJs, CHia AMImepa, cuia
JlopeHna, MHIYKTUBHOCTD KaTYyLIKH, SHEPTUs 2JIEKTPUUECKOTO U MATHUTHOI'O MOJIEH, IEPUOJT
W 4YacToTa KoJieOaHMH B KOJIeOATENbHOM KOHTYype, 3apsj M CHJIa TOKa B Ipoliecce
FapMOHHYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (DOKYCHOE pacCTOSTHUE M ONTHYECKas cuiia
JIMH3bI, IPU ONHMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICT MCIOJb3YEMBIX BEJINYHH,
X 0003HA4YeHHs] W €IUHUIBL, YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOIIUE TAHHYIO (DHU3HUECKYIO
BEJIMYMHY C JPYTMMH BETMYMHAMU;

OIMCHIBATh U3yYCHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCTIONb3Yys (PU3MUECKIE BEIINUMHBIL:
CKOpPOCTh JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M 4YacTOTa CBETA, SHEPrUsl U UMILYJIbC
¢oToHa, mepuo Mojypacnana, SHEprus CBS3U aTOMHBIX sJIE€p, IPU OMMCAHUM MPABUIIBHO
TPAKTOBaThb (U3NYECKUN CMBICI MCIOJIB3YEMbIX BEJIUYMH, UX OOO3HAUEHUS U E€AMHUIIB,



yKa3bplBaTh (OPMYJbI, CBA3BIBAIOIIME JAHHYI0 (U3NYECKYI0 BEJIUYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYCHNE (PU3NUECKON BEITUUMHBI;

aHAJIU3UPOBaTh (U3NYECKHUE IPOLECCHl U SIBICHUS, HUCHONb3YysA (PU3MUECKUE 3aKOHBI U
npuHUUNbL: 3akoH OMa, 3aKOHBI IOCJENOBATENbHOIO M MapajUIeIbHOIO COEAUHEHUS
IIPOBOJHUKOB, 3akoH JDxoyms—JIeHna, 3akoH 5SJEKTPOMAarHUTHOM WHAYKIUH, 3aKOH
MPSIMOJIMHENHOIO paclpOCTPAHEHNUS CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI ITPEIOMIICHUS
CBeTa, ypaBHeHHe OiHmTeHHa Uit ¢Gorodddekra, 3aKOH COXpaHEHHsS SHEPruH, 3aKOH
COXPAHEHHs HMIIYJIbCA, 3aKOH COXPAHEHHS 3JIEKTPUYECKOIO 3apsja, 3aKOH COXpPaHEHUs
MaccoBOI'O 4YHCla, MOCTYyJaThl bopa, 3aKOH paJuoaKkTHBHOIO pacmaza, pu 3TOM pa3inyarhb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTEeMAaTUYECKOE BBIPAKEHHUE M YCIIOBHS (ITpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

OIpeAEIATh HANPABICHUE BEKTOPAa MHAYKIIMU MarHUTHOIO MOJIS IPOBOJHHUKA C TOKOM, CHJIbI
Awmniepa u cuisl Jlopenna;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;
BBINOJIHATh SKCHEPUMEHTHl IO MCCIEJOBAHUIO (PU3MUECKUX SIBIEHHMM M IPOLIECCOB C
UCIOJb30BAHUEM IMPSIMbIX M KOCBEHHBIX M3MEpPEHMH: Tpu 3TOM  (OpPMYJIUpOBaATH
npobnemMy/3agady H TUNOTE3y Yy4eOHOro SKCIepuMeHTa, coOuparh YCTaHOBKY W3
MIPEUIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOKI;

OCYILLECTBIIATh NPSAMbIE M KOCBEHHbIE U3MEPEHUsI (PU3NUECKUX BEJIIMYMH, IPU 3TOM BBIOUpPATh
ONTUMAJIbHBIA CIIOCOO HM3MEpPEHUsT U MCIOJIb30BaTb HW3BECTHBIE METOJbl  OLEHKU
MIOIPEIHOCTEN U3MEPEHUM;

UCCIIeIOBaTh 3aBUCUMOCTH (DPU3MYECKHUX BEJUYMH C MCIOJb30BaHMEM MPSMBIX H3MEpPEHHIA:
IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3yJbTaThl MOJYyYEHHON 3aBUCUMOCTH
(¢u3NUecKUX BENWYMH B BHJAE TaOnMIl U TpaHUKOB, JeNaTh BBIBOABI 10 pe3ylbTaTaM
HCCIIEIOBaHMS;

co0uroaTh npasuiia 0€30MacHOro TPpya NpU NPOBEICHUH UCCIIEA0OBAaHUH B paMKax y4eOHOTro
AKCIIEPUMEHTA, Y4eOHO-UCCIE0BATEIbCKON U MPOEKTHOW JEATEIBHOCTH C UCIIOJIb30BAaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pemaTh pacy€THbIE 3a/1a4M C SIBHO 33J1aHHON (PM3MUECKOW MOEIbIO, UCHIONb3Ys (PU3HNUECcCKue
3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBMS 33Ja4d BbIOMpaTh PU3NYECKYIO MOJEIb,
BBIETIATH (pU3MUECKHe BEUYUHBI U (QOpMYibl, HEOOXOAUMBIE AJisi €€ pelleHus, MPOBOAUTD
pacuéThl U OLICHUBATh PEAIbHOCTD MOYYEHHOTO 3HAaUeHUsI (PU3NUECKON BETHUNHBI,

pelars KauyeCTBEHHBbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTHUBOPEUYMBYIO LIETIOYKY
pPacCyXJIEHHI ¢ ONTOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHHUS,;
UCIOJIb30BaTh MPU pEIIeHUH y4eOHBIX 3a7auy COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHH
JUIL TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAlMH M IpeJCTaBIeHHUs Y4eOHOW M Hay4HO-
MOMyJSIpHOM  MHOpMalMM, TOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOIy4aeMyro HH(OpMaInio;

OOBSICHATh NMPUHLHUIBI ASHCTBUS MAIIWH, MPHOOPOB M TEXHUYECKHX YCTPOWCTB, pa3nuyarb
yCJIOBHSA UX O€30MIaCHOT0 MCIIOIB30BaHMS B TOBCEAHEBHOM KU3HH,

MPUBOANUTH TMPHUMEPH BKIIAAA POCCUHCKUX M 3apyOeXHBIX YUYEHBIX-(DM3UKOB B DPa3BUTHE
HAyKH{, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



HCIIOJIb30BATh TCOPECTUUYCCKUC 3HAHUS T1O (bl/IBI/IKe B HOBCGI[HCBHOﬁ KHU3HU OJIA obecrneucHUs

0€30macHOCTH TIpU  OOpameHuu ¢ MpudoOpaMH W TEXHUYECKHUMH YCTPOMCTBAMH, IS
COXpaHCHHS 37I0POBbsI M COOJIIOJICHHS HOPM DKOJOTHYECKOTO TOBEICHHS B OKPYKAIOIICH

cpere;

paboTare B TpyIIe C BBHITOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MJIaHUPOBATH paboTy

I'pyIIbl, panuoOHaJIbHO PpacupeacisiaThb 0053aHHOCTH H IJIaHUPOBATh JACATCIBHOCTL B
HCCTAaHJAPTHBIX CUTyallUuAX, aACKBATHO OLCHMBATHh BKJIa[ KaXXJ10I'o0 U3 YYaCTHHUKOB I'PYIIIBI B

pelieHrne paccMaTpuBaeMon IPOOIJIEMBI.

3.TemaTnueckoe NIaHMpPOBaAHUE

KommyectBo yacos

Ne i/ HammeHOBaHUWE pa3/iesioB U TEM MPOTPaMMBbI Beero Kontp E&ifgl aif;;};gzlgﬂe
OJIBHBI paGOTHI o0pa3oBaTeNnbH
© BI€ PECYPCBI
pabort
Bl
Paznen 1. 9JIEKTPOJIUHAMMUKA
1.1 MarautHoe mnoje. DIeKTpoMarHuTHast uHaykmus | 11 1 3 Bbubnuorexa IIOK
https://m.edsoo.ru
[7f41c97¢c
Hroro no pasaeny 11
Paznen 2. KOJIEBAHUS 1 BOJIHbBI
21 MexaHnueckre U dIeKTPOMarHuTHBIE Konebanus | 9 1 bubmuoreka [IOK
https://m.edsoo.ru/
7f41c97c
22 MexaHUYeCKHUE U AIEKTPOMArHUTHBIE BOJIHBI 5 1 bubmmoreka [JOK
https://m.edsoo.ru/
7f41c97c
2.3 |Onruka 10 3 bubmuorexa IIOK
https://m.edsoo.ru/
7f41c97c
Hroro no pazaeny 24
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUHN
OTHOCHUTEJBHOCTHU
3.1 (OCHOBBI clieIMaIbHONW TEOPUU OTHOCUTEIBHOCTH 4 1 bu6mmoreka [IOK
https://m.edsoo.ru/7
f41c97c
Htoro mo pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 [O1eMeHTHI KBAaHTOBOM ONTHKH 6 bu6mmoreka [IOK
https://m.edsoo.ru/7




f41c97c
4.2 |CtpoeHue aToma 4 bubmuorexa [JOK
https://m.edsoo.ru/7
f41c97c
4.3 |ATOMHOE AP0 5 but6mmoreka [IOK
https://m.edsoo.ru/7
f41c97c
Hroro no pasaeny 15
Pa3znen 5. 9JIEMEHTbI ACTPOHOMMUHU U
ACTPO®PU3ZUKHU
5.1 [DneMeHTHI aCTPOHOMHH U aCTPODU3UKI 7 bubnmoreka [JOK
https://m.edsoo.ru/7
f41c97c
Hroro no pasneny 7
Paznen 6. OGOBILIAIOIIEE IOBTOPEHHUE
6.1 |OGoO0maroiiee MOBTOPEHUE 4 bu6mmoreka [JOK
https://m.edsoo.ru/7
f41c97c
Uroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 68

4. TemaTnueckoe IVIAHUPOBAHME C YKAa3aHUEM KOJIHYECTBA AaKAACMHUICCKUX

4aCo0B, 0OTBOAMMBIX HA OCBOCHHE Ka)KIlOﬁ TEMBbI

DJIEeKTPOHHbIE
Ne Jara undgpoBbie /3
n/n Tema ypoxa Koauyecrso U3y4YeHUs oﬁga[;OBaTeanme
4acoB pecypes!
Paznen 1. 9JIEKTPOJUHAMMUKA (119 )
ITocTosTHHBIC MATHUTHI U MIX
B3aMMO/ICVICTBHE.
1 MarnuTHoe nosie. Bexrop 1
MarHUTHON WH]TYKITUH.
JIMHIY MarHUTHOM
WHTYKITAH
MaruauTHoe 1oJie 1
) MIPOBOJHHKA C TOKOM. OTBIT
Opcrena. Bzanmoaeiicteue
MIPOBOTHUKOB C TOKOM
3 JIaGoparopHas paboTa 1

«M3y4eHre MarHUTHOTO




IOJIA KaTylIKHU C TOKOM)»

JleiicTBue MarHUTHOTO
TIOJIs1 Ha MIPOBOHUK C
tokoM. Cuna Amrepa.
Jlaboparopuas pabota
«HccnenoBanue neUCTBUS
MMOCTOSIHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»

JleicTBME MarHUTHOTO TOJIs
Ha JBUKYIIYIOCS
3apsKEHHYIO YaCTHILY.
Cuna Jlopenmia. Pabora
cuiibl JIopeHna

DneKTpoMarHuTHas
nHaykuus. [lotok BekTopa
MarHUTHON MHIYKIIWH.
OJ1C unaykuuu. 3akoH
AJIEKTPOMArHUTHON
unaykun dapanest

Jlaboparopnas pabora
«HccnenoBanue sIBICHUS
3JIEKTPOMAarHUTHON

WUHIYKIA)

NHaykTUBHOCTS. SIBICHUE
camounaykiuu. 3J1C
CaMOMHAYKITUU. DHEPTHsI
MarHUTHOTO TIOJIS KaTYIIKH
C TOKOM.
DNEeKTPOMarHuTHOE IoJie

10

TexHn4eckue ycTpocTBa u
UX IPUMEHEHHE:
MOCTOSIHHBIE MarHUTBHI,
AJIEKTPOMAarHuThl,
JJIEKTPO/IBUTaTENb,
YCKOPHUTEIHN JIEMEHTaPHbIX
YacTHILl, UHAYKIINOHHAs
neyb

Oo6o0maromuit ypox
«Mar=utHOe 1oJe.
DneKTpoMarHuTHas
WHIYKIUS




11

KonTtpoJuabsnas paéora nmo 1
Teme Nel «MarnuTHoe
noJjie. JJIeKTPOMarHuTHas1
HHIYKIUS»

12

13

Pa3nea 2. KOJIEBAHUSA U BOJIHBI (244)

CB0OOIHBIE MEXAHUYECKIE 1
KoJIeOaHusI.
l"apmonuueckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

JlaGopaTopHas paboTta 1
«HUccnenoBanue
3aBHCUMOCTH MEPHO/IA
MaJIbIX KoJiebaHuil rpy3a Ha
HUTH OT JUTUHBI HUTH H
MAacChI Tpy3a»

14

15

KonebarenbHblit KOHTYD. 1
CBo0OOIHBIE
AIEKTPOMATrHUTHBIC
KoJe0aHus B UI€aIbHOM
KoJIeOaTeIbHOM KOHTYDE.
AHanorust Mexuy
MEXaHUYECKHUMHU U
ANEKTPOMArHUTHBIMH
KoJIe0aHUsIMHU

®opmyna Tomcona. 3akoH 1
COXPaHEHHUS YHEPTUU B
UJeabHOM KOJIe0aTeTbHOM
KOHTYpe

16

17

[IpencraBnenue o 1
3aTyXaronux KOJIeOaHusIX.
BoeiHyX1€HHBIE
MeXaHU4ecKue KojJeOaHusl.
Pe3onanc. Beinyx1eHHBIE
JJIEKTPOMAarHUTHBIE
Kose0aHus

IlepemeHHBIH TOK. 1
CunyconaaibHbIN
IIEPEMEHHBIN TOK.
MOIHOCTh NEPEMEHHOTO

TOKa. AMIUTUTYJTHOE U




18

19

JICACTBYIOLIEE 3HAYEHNE
CHJIbI TOKA U HaNPsKEHUS
Tpancdopmarop.
IIpousBoacTBo, nepenaya u
norpedeHue
JJIEKTPUYECKON SHEPTUU

YcerpoiicTBo u
MIPAaKTUYECKOE TPUMEHEHUE
3JEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JIMHUK
3JIeKTpoIepeaad

20

ODKOJI0rM4ecKre pUCKU IIpU
IIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
HCIIOJIb30BaHUS
JJIEKTPOIHEPIUH B
IIOBCEIHEBHOM JKU3HU

21

MexaHn4decKre BOJHDI,
YCJIOBHS pacIIpOCTPAHECHHUS.
[Tepuoa. Cxopoctb
pacrpocTpaHeHus U JJTNHA
BOJIHBIL. [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

23

24

25

26

ONEKTPOMAarHUTHbIE BOJIHBI,
HX CBOWMCTBA U CKOPOCTb.
[IIkana 3neKTpOMarHMTHBIX
BOJIH

[IpuHUUMIIBI paIUOCBSI3U U
TeneBuaenns. Passurne
CPEJICTB CBSI3H.
Panmonokamus

KonTtpouabnas pa6ora Ne2
«KoJj1e0aHue 1 BOJIHBD

[IpssMmonuHeitHOE
pacnpocTpaHEHUE CBETA B
OJHOPOJHOM CpeLE.
TodeuHblii HCTOYHUK CBETA.
JIyu cBera

04.12




OTtpaxxkenue cBeTa. 3aKOHbI 1
97 OTpaKEHHsI CBETA.
[TocTpoenne nzo0pakeHu

B INIOCKOM 3€pKaJie

IIpenomiienue ceera. 1
[TonHoe BHYTpEeHHEE

28 orpaxxenue. [IpenensHblit
yroJl IOJIHOTO BHYTPEHHETO
OTpaKeHUSI

Jlaboparopuas pabota 1
29 «M3Mepenune mokasatels
MIPETIOMIICHUS CTEKIIa

JInnzsl. [TocTpoeHue 1
30 M300pakeHUi B JIMH3E.

®opmyJia TOHKOHN JTUH3BI.
VYBenu4ueHue JTuH3bI

JlaGopaTopHas paboTta 1
31 «HccnenoBanue CBOMCTB
M300paXEHUH B TMH3AX)

Hucnepcus csera. 1
CroxHbIi cocTaB 6e10ro
32 csera. LIBer. JJaboparopHas
pabora «Habmronenue
JIMICTIEPCUU CBETa»
WnTepdepenys ceeta. 1
33 Hudpaxius ceera.
JudpakiuonHas pemeéTka

34 [TonepedyHOCTh CBETOBBIX 1

BOJIH. Honﬂpmaum{ CBCTa

Paznea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH (4 u)
Onrtuyeckue mpuOOps U 1

35 YCTPOMCTBA U YCIOBHS UX
0€301acHOTO MPUMEHEHUS

['panubl TPUMEHUMOCTH 1
36 KJIACCUYECKOU MEXAHUKH.
[Tocrynatel ciennanbHOM

TCOpHUU OTHOCUTCIIBHOCTU

OTHOCHUTEIHLHOCTD 1
37 OJTHOBPEMEHHOCTH.

3ameIeHHe BpEMEHU U
COKpalCHUC NJIMHbL




38

OHeprus U UMITYJbC 1
PENATUBUCTCKOM YaCTHULIBL.
CBs13b Macchl € 3HEpruen u
UMIIYJIbCOM. DHEprus
HOKOS

39

Konrtpoabnas pa6ora Ne3 1
«OnTnka. OCHOBBI
creurajbHON TeOpuu
OTHOCHUTEJIbHOCTHY

40

41

Paznen 4. KBAHTOBASA ®U3UKA (15 v)

®otonsl. opmyna [Inanka. 1
OHeprus U UMITYJbC
¢dbortoHa

OTKpBITHE U HCCIIEIOBAHNE 1

dotorddexra. OnbITh A.
I'. Cronerosa

42

3akoHbl poTodddeKTa. 1
VYpaBHeHue DitHIITEHA
s hotodrddexra.
«KpacHas rpanuia»
doroaddexra

43

JaBnenne cBera. OnbiTsr I1. 1
H. JlebeneBa. XumMmmdeckoe
JICMCTBUE CBETA

44

TexHudeckue ycTpoucTsa u 1
MPaKTHYECKOEe IIPUMEHEHUE:
($hoTORIEMEHT, POTOAATUHK,
coJIHEeuHas OaTapes,
CBETO/IMO]T

45

46

47

Pemrenue 3agad mo reMe 1
«JIeMEHTEI KBAHTOBOM
OIITHKI)

Mogens aroma ToMcoHa. 1
OmnbiThl Pesepdopraa mo
pacCessHUIO O-4aCTHII.
[lnanerapnast Moaenb
aToma

IToctynater bopa

48

N3nydyenue u moriomieHne 1
(hOTOHOB MpH TIEepexoe
aToOMa C OJTHOTO YPOBHS




49

SHEPIruM Ha Ipyrou. Buasl
CIIEKTPOB

BonnoBeie cBoiicTBa 1
yactull. Bonnsl e bpous.
KopnyckysipHO-BOITHOBOM
nyanu3m. CIOHTaHHOE U
BBIHYKJICHHOE U3JTyYCHHE

50

OTkphITHE 1
paanoakTUBHOCTU. OMBITHI
Pesepdopaa o
OIIpEJICIIEHUIO COCTaBa
PaJIMOaKTUBHOTO
U3ITy4eHus

51

CgoiicTBa anbda-, 6era-, 1
FaMMa-H&Hy‘ICHI/I?{.
BJII/I?IHI/IC paI[HO&KTI/IBHOCTI/I
Ha )KXUBBIC OpFaHI/I?;MI)I

52

OTkpbITHE IPOTOHA U 1
HelTpoHa. M30TomB!.
Anbda-pacna.
DNEeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacmal.
IN'amma-usnydenue

53

DHeprus cBA3U HYKJIOHOB B 1
sanpe. SlnepHsle peakuuu.
SnepHslil peakTop.
[IpoGnemsbl, epcreKTUBEI,
9KOJIOTHYECKHE ACIIEKTBI
SIEPHOMN YHEPIEeTUKU

54

DeMEHTapHbIE YaCTULIBI. 1
OTKpbITHE TO3UTPOHA.
MeTtoabs! HaOIIOAEHUS U
perucTpanuu
2JIEMEHTAPHBIX YaCTHII.
Kpyrastii cton
«DyH1aMeHTaJIbHbIE
B3anmMoaercTBug. EnMMHCTBO
(bu3NYeCcKOil KapTUHBI
MUDPa»

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKMH (7 1)

55

DTarbl pa3BUTHS 1
actpoHomuu. [IpuknagHoe




56

1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMUH. Bun
3BE3HOTO HeDA.
Co3sBe3us, apKue 3BE3/bI,
IUIAHETHI, NX BUAUMOEC
nekenue. CollHeUHas
CHCTEeMa

Comnaue. CoyHeuHas 1
aKTUBHOCTE. MICTOUYHHK
sHepruu ColtHIa U 3BE3 T

57

58

59

3BE3 MBI, KX OCHOBHBIC 1
XapaKTEePUCTUKU. 3BE3IBI
rJIaBHOM
IIOCJIC0BATEILHOCTH.
BuyTpennee ctpoenue
3BE311. COBpEMEHHBIC
MPEACTABICHUS O
MIPOUCXOXKICHUU U
spomonuu ConHIa U 3BE3]

Mnuneunsiii [lyTe — Hama 1
I'amaktuka. [Tonoxxenue u
nBrkenne CoHia B
I'amaktuke. ["'anakTukm.
UYEpHble ABIPHI B s11pax
rajlakTHUK

Bcenennas. PazOeranne 1
rajiakTuk. Teopust
Bbonpmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

61

Heperennsie npo0iaembl 1
aCTPOHOMHU

KonTtpouabnas padora Neq4 1
«JIeMeHTBI ACTPOHOMMH
U aCTPO(PU3HKN»

62

Pasnea 6. OBOBILAIOIIEE TOBTOPEHUE (44)

O6o06maromuit ypok. Pomib 1
(U3HUKN U aCTPOHOMUH B
SKOHOMHYCCKOH,
TEXHOJIOTHYSCKOH,
COIIMAILHOM U dTUYECKOU
chepax neaTeaTbHOCTH




YCJIO0BCKa

63

64

65

O6o0maromuii ypok. Pois
1 MeCTO (PUBHKHU U
aACTPOHOMUU B
COBPEMEHHOM HAYYHOU
KapTUHE MHpa

O6o0maromuii ypok. Pois
¢bu3MUeCcKOl TeopHn B
dbopmupoBaHUU
IIPEACTABICHUH O
¢busnveckoil KapTUHE MUpa

O6o0uaromuit ypox.
Mecro ¢pusndeckoi
KapTUHBI MUpa B 00111eM
psLy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPOJIE

66

Pe3epBHoe Bpems (3

PesepBHBIii ypOK.
MarsuTHog€ I0JI€.
DneKTpoMarHuTHas
WHIYKIUA

1

)

67

PesepBHblit ypok. OnTuka.
OCHOBHI cielIIaIbHON
TEOPUU OTHOCUTEIBHOCTH

68

Pesepnsiii ypok. KBanToBas
(busmKa. DIeMEHTHI
aCTPOHOMHU U
acTpo(U3UKH

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68
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