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1. COAEP’ KAHUE OBYUYEHUSA

Pa3nen 4. DaekTpoauHammuka

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKYUSA

IlocTosiHHBIE  MarHuThl.  B3auMoJIEMCTBHE  IOCTOSIHHBIX MAarHUTOB.
MarautHoe 1none. Bextop MarHuTHOW wuHAyKUuW. [IpuHiun cynepnos3unuu
MAarHATHBIX MoJed. JIMHMM MarHuTHOM MHAYKIMHM. KapThHa JMHMI MarHUTHOM
WHIYKIWHU MOJI1 TOCTOSIHHBIX MAarHUTOB.

MarautHoe T10J€ TMPOBOJHMKA C TOKOM. KapTuHa JMHHUN WHIYKIUU
MarHuTHOTO TIOJIA JJIMHHOTO MPSIMOr0 NPOBOJHMKA W 3aMKHYTOI'O KOJIBIEBOTO
MPOBOJHUKA, KaTylIKu ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBre TpOBOAHUKOB C
TOKOM.

Cuna Amrnepa, e€ MOyJb U HaIpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HampaBlieHUE. J[BUKEHHE 3apsSKEHHON YaCTUIIbI
B OJIHOPOJTHOM MarHuTHOM mose. PaGoTa cubl JlopeHiia.

SIBneHne DJIEKTPOMAarHUTHOW WHAYKUMM. [IOTOK BEKTOpa MarHUTHOM
UHIYKIUUA. OJIEKTPOABIKYILAS CWIa HWHAYKIUM. 3aKOH 3JEKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe nsnexkTpuueckoe Mmojie. DJIEKTPOABIKYIAS Cujla HUHAYKIIUKA B
IIPOBOJIHUKE, NBMKYIIEMCS MTOCTYIATEIbHO B OJTHOPOTHOM MAarHUTHOM IIOJIE.

[TpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBIEHME CaMOMHAYKLIMHM. OJIEKTPOJABHXKYINAs CHJIA
CaMOWHIYKIIHH.

DHEPrusi MAarHUTHOT'O MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHU4YecKkne yCTpOWCTBA M IPAKTHYECKOE IPHUMEHEHHUE: TOCTOSHHBIC
MArHuThl, JJECKTPOMATHUTHI, SJICKTPOJBUraTENIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCcTUIl, HHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE PTEKTPOHHOIO MTy4YKa MarHUTHBIM TOJIEM.
JIvHUM MHAYKIIMA MarHUTHOTO TIOJISL.
B3anmoperictBue 1ByX NIPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIIa Ha MOHBI SJIEKTPOIUTA.
SIBneHue 3NEKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenna.



3aBUCHMOCTb AJIEKTPOABUKYILNEH CHIIBI MHAYKUUHA OT CKOPOCTHM MU3MEHEHUS
MAarHATHOI'O ITOTOKA.

SIBneHne CaMOVMHTYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul

N3ydeHre MarHuTHOTO MOJISL KATYIIKU C TOKOM.

HccnenoBanne 1efcTBUS MOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nen 5. KosieGanns u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAazZHumMHble Ko1e0anus

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMUYECKHE  KOJieOaHUS.
['apmonnyeckue konebGanus. Ilepuon, yactora, amrMTyaa U ¢asza KojaeOaHHi.
IIpyXMHHBIM MasATHUK. MareMaTU4EeCKUM MasATHUK. YPAaBHEHHUE TapMOHHYECKHUX
kosneOanuii. [IpeBpalienre sHeprun Mpu rapMOHUYECKUX KOJIEOAHUSX.

KoneGarenpubiii koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJEOAHUS B
UJCATBHOM KOJEOATeIbHOM KOHType. AHAIOTHS MEXAY MEXaHWYeCKUMU W
ANEKTPOMAarHUTHbIMU KoJiebanusiMu. Popmyna Tomcona. 3aKkoH COXpaHEHHS
HHEPTUU B UJCATBHOM KOJICOATEIIbHOM KOHTYDE.

[IpencraBienne o 3aryxaronux kojieOaHUAX. BbIHYXIeHHbIE MEXaHUUECKHE
kosnieOanus. Pezonanc. BeiHyX)I€HHbIE AJIEKTPOMAarHUTHBIE KOJIEOaHUS.

ITepemennbii  TOk. CHHYCOMNQIBHBIA TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOIO0 TOKAa. AMIUIMTYJIHOE€ W JEHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa H
HaIPsSKEHUS.

Tpanchopmarop. IIponsBoacTBO, mepeaada U MOTPEOSICHUE DIEKTPUICCKON
SHEPIUH. DKOJOTHUYECKHUE PUCKU IPHU MPOU3BOJACTBE AeKTpod3Hepruu. Kynbrypa
UCIIOJIb30BAaHUS 3JIEKTPOIHEPTUM B [IOBCEIHEBHOU KU3HMU.

TexHU4YecKne yCTpOWCTBA M MPAKTUUECKOE TMPUMEHEHHE: BJICKTPUUECCKUU
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoyieOaTEIbHOM CHUCTEMBbI (NPY>KWHHBIN WA
MaTeMaTU4eCKU MasTHHK).

HaGmronenne 3aTyxaromux KojieOaHui.

NccnenoBanne CBOWCTB BHIHY X IAEHHBIX KOJIEOaHUIA.

Hab6monenne peonanca.

CB0OOOIHBIE 2TIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuuiorpaMmbl (3aBUCUMOCTHU CUJIbI TOKA U HANIPSIKEHUS OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu moclieOBaTeIbHOM COEAMHEHUU PE3UCTOpPa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.



Mogenb TuHUN JIEKTPONEPEIAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOAA MajbIX KOJIEOAHUN Ipy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne MNEpeMEHHOTO TOKa B IENM M3 IOCJIENOBATEIBHO
COEMHEHHBIX KOHIEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHbsle 601Hbl

MexaHnueckue BOJHBI, YclnoBus pacnpoctpaHeHud. llepuox. CkxopocTts
pacrpoCcTpaHeHusT M JJuHA BOJIHBL llomepeuHble W MPOAOJBHBIE BOJIHBIL
NuTtepdpepenius u nuppakus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEKTPOMATrHUTHBIE BOJHBL. Y CJIOBUS M3JIYYEHUS AJIIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentauusa BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHUE, MPEOMIICHHE, MOJIApU3alus, Tudpakims,
unTepdepennns. CKOpocTh IEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI paguoCBA3U U TeNeBUACHUS. Panqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHuyeckre yCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPa3ByKOBas IUAarHOCTUKA B TEXHUKE W MEIULMHE, panap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neys.

Ilemoncmpayuu

OO0pazoBaHue U pacIpOCTPaHEHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneG:mromeecs Te10 Kak HCTOYHUK 3BYKA.

Habnronenue oTpaskeHus M MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne narepdeperuu u nudpakiini MEXaHUIEeCKUX BOJIH.

3BYKOBOM PE30HAHC.

Habnronenue cBA3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYI0U U
4acTOTON KosieGaHMil.

UccnenoBanne  CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH: OTpakxeHUe,
MpesioMIIeHHUE, MOspu3alus, Tudpakiuus, UHTephepeHITHs.

Tema 3. Onmuka

l'eomerpuueckas onruka. [IpsMoiMHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpee. JIyd cBera. ToueUHbIN HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3akOoHbI OTpaxkeHus cBeTa. [locTpoeHue n3o0pa)keHuil B
IIJIOCKOM 3€pKaje.



[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrosl IIOJIHOIO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro cera. L{ser.

ColOuparomue u paccewBaromue JuH3bl. ToHkas nauH3a. DOoKycHOe
paccTossHME M ONTHYEcKas cujia TOHKOW JMH3bL. IlocTpoeHune u300pakeHuid B
coOuparoumx U paccenBaromux jJuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIWYEHUE,
JlaBaeMoe JINH30M.

[Ipenensl npUMEHUMOCTH T€OMETPUIECKOM OIITHKH.

BonnoBas ontuka. HWurepdepenuuss cBeta. KorepeHTHble HCTOYHHUKH.
VYcnoBuss HaOMOACHUS MaKCUMYMOB W MHUHMMYMOB B HHTEp(EpEHIITMOHHOMN
KapTUHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakmus cBera. udpaxkinumonnas pemérka. YcaoBue HaOIIOIEHUS
[JIaBHBIX ~MakKCMMYMOB TpU TAJ€HHMUM MOHOXPOMAaTHMYECKOTrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmspusanms ceera.

TexHuueckue yCTpoWCTBA M MPAKTUUYECKOE TPUMEHEHWE: OYKH, JyMa,
¢doToanmnapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OMNTHKA, TU(PPaKIIMOHHAS PEHIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsAmMosiHEHHOE pacIPOCTPAHEHUE, OTPAKEHUE U INIPEJIOMIICHUE CBETA.
OnTuueckue npudopsI.

[TonHoe BHyTpeHHEe oTpaxkeHue. MoJiesib CBETOBOAA.

HccnenoBanne cBOMCTB M300paKeHUN B JIMH3aX.

Mojgenu MUKpPOCKOTIA, TEJIECKOIA.

Hab6monenne narepdepeHIuu cBera.

Ha6monenue nudpakiuu cBeTa.

HaGmonenue nucnepcnn cBeTa.

Ilomy4yeHune criekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonmy4yeHue criekTpa ¢ MOMOMIbIO TUPPAKITUOHHON PEIIETKH.

HaGmronenne nomnsipu3aiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabombl

N3mepenne nokasarens NpesoMIICHUS CTEKJIA.

HccnenoBanne cBONCTB N300paKeHUN B TUH3AX.

Hab6monenne nucnepcuu cBera.



Pa3nen 6. OcHOBBI cHeMAIbHOM TEOPUH OTHOCHUTEJIbHOCTH

['paHuubl  OPUMEHUMOCTH  KJIACCUYECKOW  MEXAHUKH. [TocTynarel
CIIELIUAJIbHOW TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJA CKOPOCTH
CBETAa B BAKyyMe, IIPUHLUII OTHOCUTEIBHOCTH DHUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU M COKPAILCHHE
JUTUHBI.

DHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUILIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTHULIBI. DHEPTHUS
IIOKOSI.

Pa3nen 7. KBanToBas puszuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®dotonbl. Dopmyna [lnanka cBsi3u sHEpruu (POTOHA C €r0 YacTOTON. DHEPrusl
¥ UMITyJbC (HOTOHA.

OtkpeiTue u uccnenoBanue horoddpdexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dotoadpdexra. YpaBaenue DiHmTeriHa mis Gorodrddekra. «KpacHas rpaHuiia
dboTorddexra.

JlaBnienue ceeta. Onbitel I1. H. JleGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckre ycTpoiicTBa M TNPaKTHUECKOE TNpUMEHEeHHE: (OTOIIEMEHT,
doTtogaTuuk, coHeyHas 6baTapes, CBETOIUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE C IIMHKOBOM TIJIAaCTHHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoTodd PekTa.

CBeToauon.

Conneynas 6aTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO 0 -4acTHII.
[Inanerapnas mopnens aroma. Iloctymatel bopa. M3nydenume u mnoriomnieHue
(GbOTOHOB mTpW mepexojne aToMa C OAHOTO YPOBHA JHEPTrUM Ha Apyroi. Bumsr
cnekTpoB. CIEKTp YPOBHEW 3HEPTrUU aToMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactui. Bomusl ae bpoiuns. KoprnyckynspHo-BOJIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHUE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIM KOMITbIOTED.

Jlemoncmpayuu
Mogens onbita Pezepdopaa.
OmnpeneneHue TJIMHBI BOJIHEI JIa3epa.



HaGmronenue nMHe4aThIX COEKTPOB U3JTYYEHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopnule pabomsi
HaGmonenue nuHeiyaToro cekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JIOKa3bIBAIOIIUE CII0KHOCTh CTpoeHus sapa. OTKpbITHE
paguoakTuBHOCTH.  OmnbiTel  Pe3epdopna 1o ompefesneHuro  CcocTaBa
paanoakTUBHOro wu3nydeHusd. CpoiicTBa anbda-, Oera-, raMMa-u3aydeHUs.
BinsiHue pairoakTUBHOCTH HA )KUBBIE OPTraHU3MBI.
OtkpeiTHE TpoTOHA W HelTpoHa. HykinonHas mopnens siapa [eiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio siapa. M30Tonsl.
Anbda-pacnan. DIEKTPOHHBIM U TO3UTPOHHBIM Oera-pacman. [amma-
U3JydeHUe. 3aKOH PaJuOaKTUBHOTO pacaa.
DHeprust CBsI3U HYKJIOHOB B sifipe. SaepHbie cuibl. Jlepekt macch sapa.
SnepHble peakuuu. JleneHue u cCUHTE3 sSA€p.
Anepnsiii peakrop. Tepmosinepubiii cuntes. [IpodieMbl U TEPCIEKTUBEI
AIEPHON SHEPreTUKU. JKOJOTHUECKNE aCTIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTUlbl. OTKPBITHE NO3UTPOHA.
MeTtobl HAaOIOIEHUS U PETUCTPAIIMH DJIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHbIe B3auMOoIecTBUS. ENUHCTBO PU3nyecKkoi KapTHHBI MUpA.
TexHuueckne yCcTpOMCTBA M IIPAKTUUYECKOE NMPUMEHEHUE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, arToMmHas 6oM0a.
Ilemoncmpayuu
CuY€TynK HOHU3UPYIOLIUX YACTHLI.
Vuenuueckuii sxcnepumenm, rabopamoptule pabomsl
HccnenoBanue TpeKoB yacTuil (110 TOTOBBIM poTorpadusm).

Pa3nen 8. Ji1eMeHTHI aCTPOHOMUM U ACTPOPU3UKH
Otansl pa3BUTHS acTpoHOMUU. [IpuKkiaiHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.
Bun 3Bé3mHoro Heba. Co3Be3nus, sSpKHe 3BE3bI, IIAHETHI, WX BHUIUMOC
JIBIDKCHHE.
CoJiHEeUHAs cUcTEMA.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk osHepruu ConHIA@ U 3BE3L.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHKU. JlmarpamMma «CHEKTpaJbHBIN Kiacc —
CBETUMOCTE». 3BE3IBI TJIABHOM MOCJIEIOBATEIILHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTBY JIJIS 3BE3/1 TJIAaBHOM MOCJIEA0BaTEIbHOCTH. BHyTpeHHEe cTpoeHue

3B€371. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Botonnu CojHIa 1
3BE3]1. DTanbl )KU3HU 3BE3].



Mnineunsiii Ilyte — Hama I'anaktuka. [lonoxxenue m aBmxenune ConHIa B
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u xBazapsl. YEpHBIE IBIPBI B sApax
rajgakTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus bosbiioro B3psiBa. PeukToBoe usityyeHue.

Macmtabnas crpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.

Vyenuueckue nabnooenust

HaGmronenust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPUJIOKEHUM I ONpe/ieNieHus MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBbIE cO3Be3a1sl CEBEPHOTO MONyLIApUs U IPKHUE 3BE3/BI.

Ha6monenus B reneckon Jlynsl, mianet, Mieunoro I[lyTu.

Oo6o01marouee NoBTOpeHne

Ponb ¢u3uku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJILHOM M 3TUYECKOH cdepax AEesTeIIbHOCTH YeOBEKa, POJb U MECTO (PUBUKHU
¥ aCTPOHOMHUU B COBPEMEHHOM HAy4YHON KapTUHE MUPA, pOJib (PU3UUECKON Teopuu
B (GOpMHUpPOBAHMU TPEACTABICHUNA O (PUINYECKOW KapTUHE MHpPA, MECTO
bu3HuYecKOl KapTUHBI MHUpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSA3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 Kilacce OCyIIECTBISIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXKIIPEAMETHBIX CBS3€d C KypcaMM MaTEeMAaTHKH,
OMONOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBsI3aHHBIE C M3YYEHHEM METOJ0B HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4YHBIA (PakKT, TUmore3a, ¢u3nyueckas BEIWYMHA, 3aKOH,
Teopusl, HAOMIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIENb, H3MEPEHUE.

Mamemamuka: pelieHUEe CHCTEMBI YPaBHEHUN, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbl M HMX MPOEKUMH HA OCH KOOPIAMHAT, CIIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (QYHKIUN, NPU3HAKKA TIOO0OWS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (hUryp u 06béma Ted.

buonoeus: »snekTpudeckue SBIEHUS B KUBOM MpUPOJE, KoieOaTelbHbIE
JNBH)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOU IPUPOAE, NEWCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUINYECKAsI CTPYKTypa TBEPABIX
TEJN, MEXaHWU3Mbl OOpa30BaHMS KPUCTALTMYECKON PpEMETKH, CIEeKTPaTbHBIN
aHaJn3.

l'eocpaghusi: MarHUTHBIE MOTIOCA 3€MIIH, 3aJI€KH MAarHUTHBIX PY/I,

doTOoChEMKA 3eMHOM TOBEPXHOCTH, IIPEACKAa3aHUE 3EMIIETPSICEHUI



Texnonocus: NVHUM DIEKTPOIIEpENay, TEHEPATOpP MEPEMEHHOIO TOKa,
AJIEKTPOABUIaTENIb, WHAYKIMOHHASA II€Yb, panap, pPaguoONpUEMHUK, TEIECBU30D,
anteHHa, tenedon, CBU-meub, NMpOEKIMOHHBIN amnmapaT, BOJOKOHHasi ONTHKA,
coJIHEeYHas OaTapes.

2.IINTAHUPYEMBIEPE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenue yueOHOro mnpeamera «Dusmka» Ha ypOBHE CpEIHET0o OOIIero
oOpazoBanus (0a30BbI YPOBEHB) JOIKHO OOCCIEUHUTHh TOCTHIKEHUE CIETYIOIINX
JUYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pPa30BaTEIbHBIX PE3yJIbTaTOB.

JINMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIC PE3YyJbTAThl OCBOCHUS y4eOHOTO npeameTa «Dusukay JOKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMMUXCS PYKOBOJCTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH TMO3WIMEN JHMYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHUX  YOCXKICHUN, COOTBETCTBYIOIINX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBa, paclIupeHUe >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE PEATM3AIIMU OCHOBHBIX HaIpPaBJICHUM
BOCIUTATEILHOU I€STEIBHOCTH, B TOM YHCJIE B YACTH:
1) rpa’kIaHCKOro BOCIIUTAHUS :
c(hOpMUPOBAHHOCTb IPAKTAHCKON MO3UITUN 00YUYaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCUMCKOTO OOIIECTRA;
NPUHATAE  TPATUIMOHHBIX  OOIIEYECIIOBEUCCKUX T'YMAaHHUCTHYECKUX H
JIEMOKPaTUYECKUX IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JEATEILHOCTh B MHTEPECAX IPaKIAHCKOTO
oO1ecTBa, y4acTBOBaTh B CAMOYIPABJICHUN B 00pa30BaTEILHON OpraHu3alIliu;
YMEHUE B3aMMO/JICICTBOBATh C COIMAIBHBIMU HUHCTUTYTAMHU B COOTBETCTBHUU C
X QYHKIHSIMU ¥ Ha3HAYCHUECM;
FOTOBHOCTh K TYMAHUTAPHOU M BOJIOHTEPCKOMN AEATEIbHOCTH;
2) MaTPHOTHYECKOI0 BOCTIMTAHUS:
c(hopMUPOBAaHHOCTH POCCUHCKOU TpakIaHCKOMU WUJICHTUYHOCTH,
MaTpUOTHU3MA;
LIEHHOCTHOE OTHOIIIEHHUE K rOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXEHHUSIM
POCCUHCKHMX YUEHBIX B 00JaCTH (PUBHKN U TEXHUKH;
3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:
c(hopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHYSCKOTO MOBEICHUS;
CIIOCOOHOCTDH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
NEATENbHOCTA YUYEHOTO;



OCO3HAHKE JJUYHOTO BKJIaJIa B IOCTPOCHUE YCTOWYUBOTO OYIyIIEro;

4)3¢cTeTHYECKOr0 BOCIIMTAHMS :

ACTETHUYECKOE OTHOIICHUE K MUPY, BKIIOUYas 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCyLIEro (GU3NYECKON HayKe;

5) Tpy/10BOro BOCIUTAHUS:

UHTEpEC K pa3iaudHbiM chepaM mpodecCuoHaNbHON IeATeNbHOCTH, B TOM
YHClie CBSI3aHHBIM C (DU3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CITIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOPa30BaHUIO B 00JacTH
(bU3UKH HAa POTS>KEHUH BCEH JKU3HU

6) IK0JIOrHYeCcKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOM KYJIbTYpPbl, OCO3HaHUE TIJI00ATBLHOTO
XapaKTepa IKOJTOTUUECKUX MPoOem;

IJIAHUPOBAHUE U OCYIIECTBIICHUE IEMCTBUM B OKPYXKAIOIIEH CPEIE HA OCHOBE
3HAHUS LIeJIel YCTOMYMBOTO Pa3BUTHSI YEJIOBEUCCTRA;

pacuIiipeHre OmbITa JEATEIbHOCTH OKOJOTHMYECKON HAIPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HaHUH 10 QU3HUKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKHU;

OCO3HAHHE IIEHHOCTH HAaY4YHOU JesTENbHOCTH, TOTOBHOCTH B TIpoliecce
U3ydeHus: (QU3UKH ~ OCYHIECTBJSATh  TNMPOEKTHYIO M HMCCIEIOBATEIBCKYIO
NEeSTENBHOCTh UHMBUIYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE y4eOHbIE JeiicTBHS
ba3oBble JJoruueckne aeicTBUS:
CaMOCTOSITEILHO  (OPMYNIMpPOBaTH W aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICIIATh LEIN JACSITEIbHOCTH, 3aJaBaTh MapaMETPbl U KPUTEPUU KX
JIOCTHKCHUS,
BBISIBJIATH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMATPUBAEMBIX
(U3UYCCKUX SBIICHHUSX;
pa3pabareIBaTh IIAH PEHICHUS MPOOJEMBbI ¢ YIETOM aHalr3a UMCEIOITUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B IEATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEeJISIM, OLICHUBATh PUCKH MOCJIEICTBUI 1€ TEIbHOCTH;
KOOPJAWHHUPOBATh M  BBIMOJHATH pPabOTy B  YCIOBHUSAX  PEajIbHOIO,
BUPTYJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
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pPa3BUBATH KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIeM.
ba3oBble uccienoBaTe/bLCKHE TelCTBHSA.
BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KIOUEBBIMH MOHATUSMHU U METOJaMHU
(u3nUecKol HayKu;

BJIJIETh HABBIKAMH Y4€OHO-HCCIIEI0BATEILCKON U TIPOSKTHON e TEIbHOCTH
B 00s1acTH (PU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY
METOJIOB PEIICHHUS 3a/1a4 (PU3NIECKOTO COACPIKAHMUs, TPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MTO3HAHUS;

BIAJIETh BHUJAMU JICATECIBHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHS, €ro
MHTEPIpPETAllMU, MPEeoOpa3OoBaHUI0O W MPUMEHEHHIO B Pa3IWYHBIX YUCOHBIX
CUTYaIUsIX, B TOM YHCJIE TIPU CO3/IaHUHU YIeOHBIX MPOSKTOB B 00JaCTH (PU3UKH;

BBISIBIIATh IPUYMHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelICHHs, HAaXOIUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX YTBEP)KIICHUH, 3a1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJIE€ PEIICHUS 3aJauyd  Pe3yibTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (OpMYNIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHOM
JEsITeIbHOCTH, B TOM YHCJI€ IPU U3YYEHUU (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HAaHUSA MO (U3UKE B MPAKTUUYECKYI0 00JacTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEU, NTpEJIaraTb OpUTMHAIbHbBIE TOAXO0/IbI U PELICHMUS;

CTaBUTb MIPOOJIEMBI U 33]1a4H, JOIMyCKAIOIINE aJbTepHATUBHBIC PELICHHUS.

Pab6ora ¢ nunpopmaumeii:

BJIJIETh HABBIKAMM MOJIy4e€HUs MH(pOpMaluu (U3NYECKOTO COAECPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAaMOCTOSITEIbHO OCYILECTBISATh IIOUCK, AaHAJU3,
CUCTEMAaTH3allMI0 M HHTEpIpeTanuio MHQOpPMAIMU Pa3IUYHBIX BHUJIOB U (HopM
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CPEACTBA  HMHOOPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPraHU3allMOHHBIX
3aja4 ¢ cOOMI0IeHneM TpeOOBaHHM 3PrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHts, TMPAaBOBBIX M OSTHYECKHMX HOPM, HOPM HMH(OpPMAIMOHHON
0€30MMacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COAEpP)KaHMS B pa3IMYHBIX (opMarax c
yu€ToM Ha3zHayeHHsI WH(POPMAIIUHU U LIETIEBON ayIUTOPUH, BEIOMpAs ONTUMAIIbHYIO

dbopmy npeCcTaBICHUS U BU3yaIH3alUH.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1CHCTBUA:
OCYIIECTBIISITh OOLIEHUE HA YPOKaxX (U3UKHU U BO BHEYPOUHOU JESITEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud M  CMSAr4arth
KOH(DJIUKTBHI;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOK TOUYKY 3pPEHHUSI C HCIOJIb30BaAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M MCIOJb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIWBUIYabHOU
paboThI;

BbIOMpATh TEMATUKy M METOJbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH Ka)K/I0T0 WiIeHA KOJIJICKTUBA;

OpUHUMATh  1€JIM  COBMECTHOM  JIEATENbHOCTH, OpraHU30BBIBATH U
KOOPJUHUPOBATH JACHCTBUS MO €€ JOCTUXKEHHUIO: COCTaBIATH IUIaH JIEWCTBHIA,
pacupenensaTh poid € y4€TOM MHEHHM YYacTHMKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXKJIOTO Y4YaCTHUKA KOMaHJbl B
oO1uit pe3yNbTar Mo pazpaboTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE TMPOEKTHI, OLIEHUBATh HJEU C TMO3UIMH HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh IO3UTHUBHOE CTPATETHYECKOE IIOBEJIEHUE B Pa3IMUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe yUeOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIIATH MO3HABATENBHYIO JEATEIBHOCTh B 00JIaCTU
GU3UKM W aCTPOHOMHH, BBIIBIATH NPOOJEMBI, CTaBUTh U (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETILHO COCTABJISITh IJIAaH PEIICHHS PAcYETHBIX W KaueCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MTPAKTUYECKON PaOOTHI ¢ YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUM;

J1aBaTh OLICHKY HOBBIM CHUTYAITUSIM;

paCIIMPUTh PaMKU y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPENOUYTECHUN;

JienaTh OCO3HAHHBIM BBHIOOpP, AapryMEHTHUPOBAaThH e€ro, Oparh Ha ceOs
OTBETCTBEHHOCTH 32 PEIIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWINH B 00JaCcTH
(u3HUKY, TOCTOSTHHO MOBBIMIATH CBOM 00pPa30BaTEbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIbHBI HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIlMsiIM, BHOCHTH KOPPEKTHUBHI B JCSTECIHHOCTS,

OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;
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BJIAJ€Th  HABBIKAMHU  TIO3HABATEIBHOM  peduieKcuM  KakK  OCO3HaHMS
COBEPIIAEMBIX JEUCTBUA W MBICIUTEIBHBIX IPOLECCOB, HMX PE3yJbTaTOB U
OCHOBAHU;

MCITOJIB30BaTh MPUEMBI peIICKCHH JIs OIEHKH CUTYaIllH, BEIOOpA BEPHOTO
pEIICHHSI;

yYMETh OIICHHUBATh PUCKH W CBOCBPEMEHHO NMPUHUMATH PEHICHUS 10 UX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX TIPU aHATU3E PE3YIHTaTOB
NESATEITBHOCTH;

NPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NpHU3HABATh CBOE MIPABO M MIPABO JPYTHX HA ONIUOKH.

B mporecce TOCTMKEHHS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMPOTPaMMBI
no ¢u3MKe 1 YPOBHS CpPEIHEro oO0mero o0pa3oBaHHs y O0O0YyYarOIMUXCS
COBEPIICHCTBYETCS AMOITMOHAIbHBIN WUHTCIJIEKT, MIPEIIOIararoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW IMOIMOHAILHOU cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIUPOBAaHMs, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJCHHE, CIIOCOOHOCTh AaJanTUpPOBATHCA K
HMOIIMOHATEHBIM U3MEHEHHUSAM U MPOSIBISTH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIOIIEH CTpEMIICHUE K JOCTHXKEHUIO LEIH U
ycIrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE [EWCTBOBATH HMCXOJs U3 CBOUX
BO3MO>KHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh TOHUMATh SMOIIMOHAIBHOE COCTOSHUE
JIpYTHX, YYUTBIBATh €r0 TMPH OCYIIECTBICHUH OOIIEHHUs, CHOCOOHOCTh K
COUYYBCTBHUIO U COMIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITFOUAIOIINX CIOCOOHOCTh BBICTPAUBATh OTHOIICHHS
C IPYTUMU JIOJBMU, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peniaTh KOHOIUKTHI.

K xonmy oOyuenmsst B 11 kiacce mpenMeTHble pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax poiib U MecTo (u3uku B (popMuUpOBaHHUH
COBPEMEHHOM HAay4yHOW KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHUKU U
TEXHOJOTHH, B IMPAKTUYECKON IEIATEIBHOCTH JIOJEH, LUETOCTHOCTh U €IUHCTBO
du3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS W3YYCHHBIX (PU3NUECKUX MOJICIICH:
TOUYCUYHBIA AIEKTPUUCCKUHN 3apsij, Jyd CBETA, TOUYCUHBIH UCTOUYHUK CBETA, SiACpHAs
MOJICNIb aTOMa, HYKJIOHHAs MOJIEJh aTOMHOTO Siapa MPHU perieHUH (PU3HUECKHX
3ajay;
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pacro3HaBaTh (PU3MUECKUE SIBICHUS (MPOLECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN M KBAHTOBOM (PUBHMKU: AJEKTpUUYECKask TPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKAa, B3aUMOJCHCTBHE
MarHuTOB, DJJICKTPOMAarHUTHAas WHIYKIHS, JACHCTBHE MArHUTHOTO TIOJS Ha
MIPOBOJHUK C TOKOM M JBWKYIIUICS 3apsj, JJICKTPOMarHUTHBIC KOJICOAHUS M
BOJIHBI, MPSMOJIMHEWHOE paclIpoCTpaHEHUE CBETa, OTPAKEHUE, IPEIOMIICHUE,
uHTeppepeHnus, audpakmus W MOJSIpHU3aIUs CBETa, JHUCIEPCUS  CBETa,
dotoanekrpuueckuii 3pdext (porodrddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JUHENYaToOro CHeKTpa aroMa BOAOPOJA, €CTECTBEHHass U MCKYyCCTBEHHas
PaIMOaKTUBHOCTD;

OINKCHIBATh M3YYCHHBIC CBOWCTBA BellecTBAa (JIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKUE,  DJICKTPUUYECKYH0  TPOBOJAUMOCTh  Pa3IUYHBIX  Cpea) U
AJIEKTPOMArHUTHBIE SIBJIGHUsI (TPOLIECCHI), HWCIONb3ysd (PU3MUECKHUE BEIUYUHBIL:
ANEKTPUUECKHUI 3apsj, CUJIa TOKa, DJEKTPUUYECKOE HAIPSKEHHUE, DJICKTPUUYECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIMATIOB, AIEKTPOABMKYIAs cujia, paboTa TOKa,
WHAYKIIMS MarHUTHOTO TMOJs, cuia Awmmnepa, cwia JlopeHra, WHIYKTHBHOCTH
KaTYIIKA, SHEPrusl JICKTPUUYECKOr0 M MAarHUTHOTO TIOJIW, MEepUoj M YacToTa
koneOaHuii B KosieOaTeIbHOM KOHTYpe, 3aps]l M cCuja TOKa B MpoOIEecce
FapMOHUYECKUX AJIIEKTPOMAarHUTHBIX KoJieOaHUW, (QPOKYCHOE pacCTOSIHUE U
ONTHUYECKAs] CHWJIa JIMH3bI, MPU ONHUCAHUU MPABUIBHO TPAKTOBaTh (HU3MUECKUIN
CMBICII HCIIONB3YEMbIX BEJIIMYMH, WX OOO3HAUYE€HUS U EIAUHUIBI, YKa3bIBaTh
(dopMyInbl, CBSA3BIBAIONIME JAHHYIO (PU3MYECKYI0 BEIMYUHY C JIPYTHUMH
BEJIMYUHAMU;

ONMCHIBATH H3YYCHHBIC KBAHTOBBIE SBJICHHUS W IMPOLECCHI, HCIOJIb3Ys
(¢u3nueckre BENMYMHBI: CKOPOCTh D3JECKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPTUA U UMITYJIbC (POTOHA, EPUOJ MOIypacmaaa, YHEPTUs CBA3H
aTOMHBIX SI7Iep, TpPH OMHCAHWHM TPABMWIBHO TPAKTOBATh (DU3UYECKUN CMBICIT
UCIIOJIb3YeMbIX BEIMYMUH, WX OOO3HAYECHHWS M €IUHMUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIaHHYI0 (U3MYECKYI0 BEJIMYUHY C JPYTMMUA BeJIUYHMHAMH,
BBIYHCIISATH 3HAUCHHE (PU3MUECKON BETUYNHBI,

aHAM3UPOBATH (PU3UUECKUE MPOIIECCHI U SABJICHUS, UCTIONB3YSl PU3NUECKUE
3aKOHBI U PUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEI0BATEIBHOIO U NapaJlJIEIbHOTO

COEVMHEHUS POBOJIHUKOB, 3aK0H J[[xoyns—JIeHna, 3aKk0H 31E€KTPOMarHuTHOU

WHIYKUWH, 3aKOH NPSIMOJIMHENHOTO pacIpOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHUS

CBETa, 3aKOHBI IPEJIOMJICHHS CBETA, YpaBHEHHE DiHIITEHHA 15 hoTodddekTa, 3aKoH

COXPaHEHHUS IHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3AKOH COXPaHECHUS

AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPaHEHMSI MAaCCOBOI0 YKCIIa, NOCTyatsl bopa,
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3aKOH pAJUOAKTUBHOTO pacmaaa, TMpH O3TOM pa3inyaTh CIIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYCCKOEC BBIPAKEHUE W YCIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OTIpEeIeIISITh HAIIPABJICHUE BEKTOPA WHAYKIIMA MAarHATHOTO TTOJISI TPOBOTHUKA
C TOKOM, cwiibl Amriepa u cuibl JIopeHna;

CTPOUTh W OIHKCHIBATh HM300paKCHHE, CO3/1aBacMOEC IUIOCKAM 3EpKaJioM,
TOHKOM JIUH30MH;

BBITIOJHATE JKCIIEPUMEHTHI 110 HCCIACAOBAHWIO (U3MYCCKUX SBICHUUA U
IPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX H3MEPCHHM: TPH ITOM
dbopmynupoBaTh mpoOJeMy/3agady M TUNOTE3y Yy4eOHOro  IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 NPEIJIOKECHHOTO OOOpYJAOBaHMS, IMPOBOIUTH OIBIT M
(GOopMyIHpPOBATH BEIBOBL;

OCYIICCTBIISITh TIPSIMBIC U KOCBEHHBIC U3MEPEHUS (PU3UYCCKUX BEIWYUH, MPU
3TOM BBIOMpaTh ONTUMAJBHBIH CIOCOO W3MEPEHHUS M HCIIOJIh30BaTh W3BECTHBIC
METOJIbI OIIEHKH IMOT'PEITHOCTEH N3MEPEHU;

UCCIICIOBATh 3aBUCUMOCTH (DU3MUYECKUX BEIMYUH C  HCIOJIb30BaHHEM
NPSIMBIX HM3MEPEHHUI: TPU 3TOM KOHCTPYUPOBAaTh YCTAaHOBKY, (DHKCUPOBATH
PE3YJIBTATHl MOTYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUJC TAOJIUIl U
rpaduKoB, AeaTh BEIBOABI [0 pe3ybTaTaM UCCIeI0BaHNUS;

coOmroaTh MpaBuiia 6€30MacHOro TpyJa MpU MPOBEICHUM WCCIIEIOBAHUN B
pamMKax y4eOHOro »SKCIEpUMEHTa, Y4YeOHO-UCCIIeNOBATEICKOW M TMPOEKTHOMN
JESTENBHOCTU C MCIOJIB30BAHUEM H3MEPUTENBbHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHMS;

pemars pacu€THblE 3a7add C SIBHO 3aJaHHON (u3MUecKor MOeNbIo,
UCTIONB3YA (PU3NUYECKHEe 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHAIKM3a YCIIOBUS 3a7a4u

BBIOMpPATh (DU3UYECKYIO MOJCINb, BBIICIATh (U3UUCCKUE BEIUYUHBI B (HOPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHus, MPOBOAUTh PAcu€Thl U OLIEHUBATh PEATbHOCTD
MOJIYYCHHOT'0 3HAYeHUSI (PU3HUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUHBYIO
IEMOYKY PACCYXKICHUI C OMOpOM Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SBICHUS;

UCIIOJIb30BATh MPH PEIICHNU YIEOHBIX 3a7a49 COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIUAN
MpeICTaBIeHNs YI4eOHOU UM HAYYHO-TIOMYJISIPHON MHGOpMAIINH, TTOTYYSHHONW U3
Pa3TUYHBIX HICTOYHUKOB, KPUTHYECKHA aHAIM3UPOBATH MOTydaeMyto HH(opMaIuio;

OOBSCHATH IPUHIIHUIIBI ACHCTBUS MAITUH, TPUOOPOB U TEXHUUECKHUX
YCTPOKCTB, pa3inyaTh YCIOBUS MX O€30MaCHOTO HUCIIONIH30BAHUS B MMOBCEIHEBHON
KU3HU;
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NPUBOAUTH TPUMEPHI BKJIaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHM;

MCIIONB30BaTh TEOPETHUYECKUE 3HAHUSA MO (HU3UKE B TMOBCEIHEBHON >KHU3HH IS
oOecrieyeHusi 0€30MaCHOCTH TMpU  OOpalleHHMH ¢ [OpudopaMu U TEXHUUYECKHUMHU
yCTPOWCTBAaMH, JMJII COXPAHEHUS 3/0pPOBbsS U COOJIOACHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEU CpEJIE;

paboTaTh B TpyNIe C BHINOJHEHHEM PA3IWYHBIX COIMATIBHBIX POJICH, MIaHUPOBATH
paboTy Tpynmbl, palMOHAIBHO PACIPEAEATh 00S3aHHOCTH HILIAHUPOBATH ACSITEIHHOCTD
B HECTaHJAPTHBIX CUTYallUsAX, aJCKBATHO OIEHUBATh BKIAJ] KaXJAOTO M3 yYAaCTHHUKOB
TPYIIIBI B pEIIEHHE pacCMaTpUBaeMOi TIPOOIIEMBI.



3. TEMATHYECKOE IINTAHUPOBAHUE

Kosu4yecTBO 4acoB JIeKTPOHHBbIE
HaunMeHoBaHuUe pa3iesiOB U TeM (uugposbie)
Nen/n KonTpoibHble IIpakTH4eckue
NMporpamMmbI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl

Paznen 1. DQJEKTPOAUHAMUKA
11 MaruauTtHoe nose. DIeKTpOMarHuTHast 11 1 5 bubmuoreka I[{OK

' MHYKIHS https://m.edso0.ru/7f41c97¢

Uroro no pazpeny 11

Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eCcKUe U JIEKTPOMarHuTHBIE 9 1 bubmmoreka [HOK

' KoneGaHus https://m.eds00.ru/7f41c97c¢
59 MexaHn4ecKue U JIEKTPOMarHuTHBIE 5 1 bubmmoreka [HOK

' BOJTHBI https://m.edsoo.ru/7f41c97¢
23 OnTiKa 10 3 Bbu6nunoreka IIOK

https://m.edsoo.ru/7f41c97c

Wroro mo paznmery 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHON TEOPUHA OTHOCHUTEJIBHOCTH
31 OcCHOBBI crienUanbHON TEOpUU 4 1 bubnmnoreka [IOK

' OTHOCHUTEIbHOCTH https://m.edso0.ru/7f41c97c

Uroro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHTbl KBAHTOBOW ONTHUKH 6 Bubnxorexa LOK

https://m.edsoo.ru/7f41c97c
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4.2 CrpoeHue aToMa 4 bubmmorexa OK
https://m.edsoo.ru/7f41c97c
Bbubnuoreka 1JOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 15

Paznea 5. QJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

Bubnuorexa IIOK

5.1 DJeMeHThl aCTPOHOMHUH U acTpOU3NKU 7 https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 7
Paznen 6. OBOBIIAIOILIEE ITOBTOPEHUE

6.1 Ob6o01matomiee TOBTOPEHNE 4 ﬁ;fg;iiﬁ;g:};mlcwc
Wroro mo paznmemy 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68
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