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MNOACHUTEJBbHASA 3AIINCKA
N3menenust paboueld mporpammbl mo mnpeamery «®dumsumka» B 11 kjacce BHeCEHBI B
COOTBETCTBUU C (DenepanpbHO pabodeid mporpamMmmoit mo mpeamery «dusnuka» (0a30BBIN
YPOBEHB)

COJAEPKAHUE YYEBHOI'O IIPE/IMETA «®PU3UKA» 11 kiacc

Pa3nen 1. DiekTpoanHaMuKa

Tema 1. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[TocrosHHble MarHuThl. B3auMopnelcTBUE NOCTOSHHBIX MAarHuTOB. MarHuTHOE MoOJIE.
Bekrop marauTHOM MHAYKIUH. [IpMHIUI Cynepno3uUy MarHUTHBIX 1oJel. JIMHUU MarHUTHOM
nHAyKIuy. KapTuHa TMHUI MarHUTHOW MHIYKIWH ITOJIS1 IOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1moJie NpOBOAHUKA C TOKOM. KapThHa JIMHHMM MHAYKIIMM MarHUTHOTO IOJS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBILEBOI'O MPOBOAHHUKA, KATYLUIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna JlopeHma, e€ MoIynb W HampaplieHHE. J[BU)KEHHE 3apsyKeHHOM YacTUIbl B
OJIHOPOJHOM MarHuTHOM mosie. Pabora cunel Jlopenna.

SIBneHue DIEKTPOMAarHUTHOM MHAYKIMH. [IOTOK BEeKkTOpa MarHUTHOM HMHIYKLHH.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYyKIuK Papajes.

BuxpeBoe ayekTpuueckoe Moje. IIEKTPOABMXKYLIas Cujla WHAYKLIUU B IPOBOJHHKE,
JBUKYIIEMCS TIOCTYIATEIbHO B OJTHOPOIHOM MarHUTHOM IIOJI€.

IIpaBuio JleHna.

NHOyKTUBHOCTD. fIBI€HHE CAMOMHIAYKIMH. DJIEKTPOABHKYIIAS CUIIA CAMOUHTYKLIUH.

OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIeE.

TexHudyeckue yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHMTHI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUL], MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MMy4YKa MArHUTHBIM MOJIEM.

JIuHMY MHOYKIMYA MarHUTHOTO TOJIA.

B3aunmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa. [elictBue cuiibl JIopeHia Ha HOHBI JIEKTPOJIUTA.

SIBnieHue HIEKTPOMArHUTHON UHIYKIUU.

[TpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOABUKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3yuyeHne MarHuTHOTO MOJIsl KATYIIKHA C TOKOM.

UccnenoBanue AeicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JEKTPOMArHUTHOW UHTYKIIUH.

Pasznea 2. Kosie0anusa U BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbsle KonedOanus

KonebarenpHast cucrema. CBOOOIHBIE MeExXaHUYECKHe Konebanus. [ apMoHUYECKHe
kosnebanus. Ilepuon, wactora, amrumryna U ¢asza konebanuid. IlpyXMHHBIH MasTHHK.



MareMaTnueckuii MasgTHHK. YpaBHEHHE TapMOHHYECKUX Kosiebanuil. [IpeBpamienue >Hepruu
IIPY TAPMOHUYECKHUX KOJICOaHHSIX.

KoneGarenpupiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATIHLHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYECKUMHU M 3JIEKTPOMAarHUTHBIMU
koneOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHHM B HJICATHHOM KOJeOATEIbHOM
KOHTYPE.

[IpencraBnenne o 3aryxaromux KosieOaHusx. BelHyX/IeHHbIE MEXaHUYEeCKHE KOoJIeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHus.

ITepemennbiii Tok. CUHYyCOMAQIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYZAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSL.

Tpancdopmarop. IIpousBoacTBo, mepeaya U MOTPeOICHUE DICKTPUUYECKON SHEPTHH.
OKOJIOTMYECKUE PHUCKM NPU MPOU3BOACTBE dJeKTpodHepruu. KynpTypa uCHosib30BaHusA
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMIPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTeIbHOW CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYEeCKUN
MasiITHUK).

Habmonenue 3aTyxaomux KoneoaHui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOaHUH.

Hab6nronenue pesonanca.

CB00OOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMs.

OcuumnorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpsDKEHWsT OT  BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJeOaHuH.

Pe3onaHc npu mociaeaoBaTelbHOM COEAMHEHUN PE3UCTOPA, KAaTYIIKH WHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mopnenb IMHUY 3JIEKTpOIIEpeNayn.

Yuenuueckuii sxkcnepumenm, nabopamopnovie pabomuol

HccnenoBanue 3aBUCUMOCTH MTEPHOJia MaJIbIX KOJleOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue mnepeMeHHOro TOKa B LENM M3 IOCIEA0BAaTENIbHO COECIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKN U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKmpomMazHumHvle 60JIHbL

Mexanuueckue BOJIHBI, yclioBuUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BoONHBL [lomepeunble W mponaosibHbIe BONHBL MHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3JyY€HUs SJIEKTPOMArHUTHBIX BOJH. B3aumuHas
opueHTanus BekTopoB E, B, V B snektpomarautHO# BosiHe. CBOWMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)Xe€HHe, IMpeJioMIIeHue, mnoispuzanus, audpaxkuus, uHrepdpepeHuus. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe >JIEeKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUMIIBI paInOCBA3U U TeNIEBUACHMS. Paaronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHUE: MY3bIKaIbHbIE MHCTPYMEHTHI,
VIbTPa3BYKOBas JIMArHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, PaJHuONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.



Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPAHEHNE TIONIEPEUHBIX U MPOJAO0THHBIX BOJH.

Kone6uomeecs Teno Kak UCTOYHUK 3BYKa.

Habmtoienue orpaskeHus U NpeoMICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHIuu U UG pakiini MeXaHHIeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMUTYIOM M YacTOTOH
Kosie0aHuH.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJsipuzanus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsmonrHelHOE pacpoCTpaHEHUE CBETA B OJTHOPOIAHOM cpere.
JIyud cBera. ToYeUHBIN UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBera. [locTpoeHue HM300pakeHUH B IUIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEIOMJICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOrO BHYTPEHHErO
OTPAXKEHUS.

Hucnepcus cBera. ClnoxxHbIN cocTa 6esoro csera. LBer.

ColOuparonue W paccewBaloIIuMe JIUH3BL. ToHKas nuH3a. DOKyCHOE paccTosHUE |
OTNTHYECKasi cuia TOHKOW JuH3bI. [locTpoeHne n3o0paxkeHui B COOMPAIONIUX M PACCEHUBAIOIINX
nuH3ax. QopMyIia TOHKOU JIUH3BL. Y BEJIMYECHUE, 1aBaEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
Ha0JI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(EPEHLIINOHHONW KapTUHE OT JIBYX CHH(a3HbIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JludpakumonHas pemérka. YciaoBue HAOMIOJACHUSA TJIABHBIX
MaKCHMYMOB IIpH MaJIeHUU MOHOXPOMAaTUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHUYECKHME YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyma, (Qoroarmmapar,
MPOSKIIMOHHBIA  amnmapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPAKIIMOHHAS
pemETKA, TOISPOU/I.

Jlemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHEHUEe, OTpaKeHHEe W MpesomiieHue cBeta. OnrTuyeckue
pUOOPBHI.

[TonHoe BHyTpeHHee oTpakeHre. Moiellb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOIA.

Ha6monenue naTepdepeHIm cera.

Hab6nronenue nudpakuuu ceera. HabmroneHue aucnepcuu cBeTa.

[Tomy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBI.

[Tonydenue cnekTpa ¢ MOMOIIbI0 AUPPAKITHOHHON PEIIETKH.

Habnronenue nosnsipu3auu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenne noka3aresns NpeioMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Habmronenue aucnepcun cBera.



Pa3nen 3. OcHOBBI crieMAJIbHONH TEOPUH OTHOCHTEJIbHOCTH
I'panuipl NPUMEHMMOCTH KJIacCUYECKOM MexaHuKH. [locTynarsl crienuanbHON TEOpUH
OTHOCHUTEJIbHOCTH: WHBAapUAHTHOCTb MOJYJSI CKOPOCTHM CBE€Ta B BaKyyMe, MPUHIIHUII
OTHOCHUTEIBHOCTH DUHIIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JJINHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b Macchl ¢ FHEPTUEH U UMITYIHLCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs TOKOSI.

Pa3nen 4. KBanToBasi pusnka
Tema 1. Dnemenmul K6aHMOGOIU ONMUKU
®otonbl. ®opmyna [lnanka cBsi3u sHEpruu HOTOHA C €ro YACTOTONH. DHEPrUsl U UMITYIIBC
dboToHa.
OtkpeiTne u wucciaenaoBanue (orodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmeitna g porospdexra. «Kpacnas rpanuna» porosddexra.
Hasnenue cera. OnbiTel [1. H. JIeOenena.
XUMHYECKOE IEHUCTBUE CBETA.
TexHuueckue YCTpONCTBA M MpaKTHYECKOE MpUMEHEHHue: (OoTodJIeMEeHT, (HOTONATUUK,
COJIHEeYHast 6aTtapest, CBETOIHO.
Llemoncmpayuu
®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOW TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseroauos.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -uactui. [lmanerapHas
mozens atoMa. Iloctymnarsl bopa. U3nyuenue u norsiomienue (GOTOHOB MPU MEPEXO]e aroma ¢
OJIHOTO YpOBHS »Hepruu Ha napyrod. Buawsl cnektpoB. CrekTp ypoBHEH 53HEpruud aroma
BOZIOpOAA.
BosHoBbie cBoiicTBa yacTull. Bonuel ge bpoitnsa. KopnyckynsaspHO-BOIHOBOW yaanu3M.
CHOHTaHHOE U BBIHYK/JEHHOE U3JTy4YEHHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHaJIN3
(CTIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMITIBIOTED.
Jlemoncmpayuu
Mopguens onbita Pezepdopna. Onpenenenre JIMHBI BOJTHBI Ja3epa.
Habmronenne nuHeWyaThIX CIIeKTPOB m3mydeHus. Jlasep.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Hab6nronenue nuHEHYaToro crekTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTHI, JI0Ka3bIBAIOIINE CII0)KHOCTh CTpPOEHMS  sapa. OTtkpbITHE
panunoaktuBHOCTU. OnbITH Pe3epdopaa mo onpeneneHuio cocraBa paJluoakKTUBHOTO U3ITy4EHUS.
CsaoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BnusHue paanoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.
OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykionnas momens siapa [eiizenOepra—lBaHeHKoO.
3apsn saapa. MaccoBoe yucio siapa. M30Torsbl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amMmma-usznmyueHue. 3akoH
PaauOaKTUBHOIO pacraja.
DHeprus CBSI31 HYKJIOHOB B sijipe. SnepHbie cuibl. JledexT maccer siapa.
Snepusle peakuuu. JleneHue U CUHTE3 Sep.



Snepupiii  peaktop. TepmosmepHwiii cuHTe3. [IpoOiieMbl W TEpPCIEKTUBBI  SAECPHOU
DHEPreTUKHU. DKOJIOTMUECKUE aCIIEKThI SIEPHOIN SHEPrEeTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNUS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHULI.

dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO pu3nueckoli KapTUHBI MUpa.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: NO3UMETpP, Kamepa BuibcoHa,
SIEPHBINA PeakTop, aTOMHass bomMoa.

Jlemoncmpayuu

CuéTunK MOHU3HPYIOIINX YaCTHLL.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3znea S. JjieMeHTbI ACTPOHOMHUM U ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMuU. [lpukiagHoe U MHUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMHUH.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bl, IJIAaHETHI, UX BUAUMOE JABHKEHUE.

Conneynas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHepruu ConHUA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTePUCTHKHU. JlmarpaMma «CIEKTpadbHBIA KiIacC — CBETUMOCTB». 3BE3IBI
[JIABHOW IOCJIENOBATEILHOCTH. 3aBUCHUMOCTh «Macca — CBETHMOCTb» [UIS 3BE3] TJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. COBpEMEHHBIE MPEACTABIEHUS O
MPOUCXOKACHUH U 3BoJonMK COJIHIIA U 3BE3]T. DTallbl )KU3HU 3BE3I.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nrxenne Connua B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE ObIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

MacmtaOHas cTpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie npodiaeMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmoienust HeBOOPYEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHHM
JUTSL OTIPEJICIICHUs] TIOJIOKEHUSI HEOSCHBIX 00OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noaymapus u ipKue 3BE3/bl.

Hab6mronenus B Teneckon JIynsl, mianer, Mieanoro [Tytu.

O0o0maree NOBTOPEeHUE

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOHW, COLMATBHOU U
ITHYECKON cdepax [esATEIbHOCTH 4YeNOBeKa, pPOJIb M MECTO (U3MKH H acTPOHOMHH B
COBPEMEHHON HAay4YHOM KapTHHE MHUpa, pPOJb (u3NUecKol Teopun B (HOPMHPOBAHUU
MIPEACTABICHUH 0 PU3NUECKON KapTUHE MHUPA, MECTO (PU3UIECKON KapTUHBI MUPA B OOIIEM PIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MIPEICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBS3U

N3yuenne kypca ¢usukm 0a3oBOro ypoBHs B 11 Kimacce oCymecTBIsETCS € Y4ETOM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOIOTHH.

Medxcnpeomemuvie nowsimusi, CBSI3aHHBbIE C W3YyYEHHEM METOJIOB HAYyYHOI'O IO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
SKCHEPUMEHT, MOJAECIUPOBAHNUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIUU: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M HX



IPOEKIMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, NPOU3BOAHBIE JIEMEHTapHBIX (DYHKIMM,
NPU3HAKK OJ00MS TPEYTOJIbHUKOB, OMPEeACTICHNE TUIOMAAN TUIOCKUX GUTyp U 00BEMa Tell.

buonoeusn: »>nextpuyeckue SBICHUS B JKUBOM mNpupoae, KojeOaTelbHbIE IBUKECHUS B
JKUBOM NPHUPOJE, ONTHYECCKUE SIBICHUS B JKMBOM IPUPOAE, NCHCTBUE pajualid Ha >XUBBIC
OpraHU3MBI.

Xumus: CTpOEHHWE aTOMOB W MOJIEKYJ, KPHUCTALIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

lI'eoepaghus: marHuTHBIE TOJOCAa 3€MJIM, 3aJ€KH MarHUTHBIX PYHA, POTOCHEMKA 3EMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIICTPACCHUN.

Texnonozus: TUHUU DIIEKTPOIEPENay, TEHEPATOP MIEPEMEHHOIO TOKA, 3JIEKTPOIBUTATEIND,
UHAYKIMOHHAs TeYb, pajap, paJuoNpUEMHHUK, TEJIEeBH30p, aHTeHHa, TeiedoH, CBY-meus,
IPOEKIMOHHBIN annapar, BOJOKOHHAs ONTHUKA, COJIHEYHas Oarapes.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOro mpeamera «dusmka» Ha ypOBHE CpPEIHEro 00IIero oOpa3oBaHUs
(6a30BBII  ypOBEHB) MIOJDKHO  OOECIEYHTHh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS YyueOHOro mpeamera «DH3MKa» TOJHKHBI OTpa)xarb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUIHCKOrO  OOIIecTBa,
pacumpeHue KU3HEHHOTO OIBITa M ONbITa JEATENBHOCTH B IPOLECCE peau3alliil OCHOBHBIX
HATPaBIICHUH BOCIIUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOy4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTO 4YJIEHA POCCUICKOT0 00IIEeCTBA;

NPUHITHE TPATUIMOHHBIX OOIICYEIOBEYSCKUX T'YMaHUCTHYECKHX M JEMOKPATUYECKUX
IICHHOCTEMH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEeIbHON OpraHU3aIuH;

YMEHHE B3aUMOJCHCTBOBATh C COIUAIBHBIMU HWHCTUTYTAaMHU B COOTBETCTBHH C UX
GYHKIUSAMHI U Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1€ATENbHOCTH;

2) NaTPpHOTHYECKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM IPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUMCKUX
Y4€HBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B I€ATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIero;

4) 3CcTEeTHYECKOr0 BOCIIMTAHUS:



3CTETHYECKOE OTHOLIECHUE K MUPY, BKJIIOYas ICTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
buznueckoil HayKe;

S) TPyAOBOr0 BOCIIMTAHHUS:

UHTEpEeC K pa3iuuHbiM chepam npodecCHOHATBHOW JEeSTeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3UKOM W TEXHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOP Oymymiein
npodeccuu 1 pearn30BbIBATE COOCTBEHHBIC KHU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa3oBaHHIO B 00jacTu (hU3MKMU Ha
MPOTSKEHUH BCEU KU3HU;

6) IK0JIOrM4ecKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh IKOJIOTUYECKOW KYIbTYpBI, OCO3HAHHE TJIO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

MJJAHUPOBAHUE M OCYIIECTBJIICHUE JACHCTBUI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
1eyeld yCTOMYMBOrO pa3BUTHSA YETIOBEUECTBA;

pacIIupeHue OmbITa JAEATEeIbHOCTH OSKOJOTHMYECKONH HAMpaBIIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUIN 110 (pHU3UKeE;

7) 1EeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAyYHOW AEATENIbHOCTH, TOTOBHOCTH B MpoOIlecce U3YUYEeHUsT PU3UKU
OCYIIECTBIISATH MPOEKTHYIO M UCCIIE0BATENbCKYIO I€ATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBHUS
Ba3oBrble JJornueckue aeiicTBHA:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJu3WpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OHpGI[CJBITB e ACATCIbHOCTHU, 3a4aBaTh HapaMeprl nu KpI/ITepI/II/I X JOCTUIKCHUA,

BBISIBJIATh 3aKOHOMEPHOCTH U TPOTHBOPEYHS B PaCCMATPUBAEMbIX (PU3MUECKUX SBJICHHSIX;

pa3pabaThIBaTh IUIaH PEIICHUS MTPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTepUaTbHbBIX
Y HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTH KOppeKTI/IBBI B JOCATCIIBbHOCTH, OLCHHUBATH COOTBETCTBHUC pe?)y.]II:TaTOB eisiM,
OIICHUBATH PUCKH MOCJICACTBUI ACATEIHHOCTH;

KOOPJIMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYAIHHOTO |
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

paSBHBaTB eraTI/IBHOC MBIIIIJICHUC HpI/I peH_IeHI/II/I JKN3HCHHBIX HpOGJ’IGM.

Ba3oBrble ucciaenoBareJnLCKHe AeiCTBUA:

BJIAJICTh HAYYHOH TEPMHHOJOTHUEH, KIIOUEBBIMH TOHATUSIMH M METOJaMU (HU3UIECKOM
HAYyKH;

BJIAJICTh HAaBBIKAMU y4EOHO-HUCCIIEIOBATENLCKOM U MPOEKTHON NeATENbHOCTH B 00JacTH
(bU3MKH, CTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY IOMCKY METOJIOB PEIICHUs 3a/1a4
(U3UYECKOTO CONIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOOB MO3HAHUS;

BJIaACTh BHUIAMU AOCATCIBHOCTH IIO HOHy‘IeHI/IIO HOBOI'O 3HaAHUsA, €ro I/IHTepHpeTaI_[I/II/I,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B DPA3IUYHBIX YYEOHBIX CHUTyalMsX, B TOM 4YHCIE NpHU
CO3JIJaHWHU Y4EOHBIX MMPOEKTOB B 00J1acTH (DU3UKH;



BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalM3MpOBAaTh 3ajady, BBIIBUTATh
TUMOTe3y €€ pelieHus, HaXOAWTh AapryMEHThl JUIs J0Ka3aTelbCTBa CBOMUX YTBEpPXKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEIICHHUS;

aHAJTM3UPOBATh IOJNIYYCHHBIE B XOJE pEIICHHUS 3aJa4yd pPe3yJbTaThl, KPUTHYCCKU
OILICHUBATh UX OCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (PopMynHpOBaTH COOCTBEHHBIC 3a7aud B 0OPa30BATENBHOW AEATEIHHOCTH, B
TOM YHCJIE TIPU U3YUYEHUH (DU3UKH;

JIaBaTh OIIEHKY HOBBIM CUTYAIIUsIM, OIEHHUBATH IPUOOPETEHHBIN OIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PH3UKE B MPAKTHUECKYIO 00IaCTh KU3HEIEITEILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00acTei;

BBIJIBUTATh HOBBIE HJICH, MPEJJIaraTh OPUTHHAIBHBIC MIOAXOAbI U PEIICHNUS;

CTaBHUTh POOJIEMBI U 33]]a9H, OMTYCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undopmaumeii:

BJIAJCTh HABBIKAMHU MOJy4YeHUs MH(oOpMaruu (GU3NYECKOTO COACpKAHUS U3 UCTOYHUKOB
pasHbBIX THIIOB, CAMOCTOSITENILHO OCYHIECTBIATh IIOMCK, aHalW3, CHUCTEMaTH3alMI0 |
UHTEPIpPETANNI0 HHPOPMALIUU PA3THYHBIX BUIOB U (OPM MPEICTABICHIS;

OILICHUBATh IOCTOBEPHOCTHh MH(OPMAIIHH;

UCITIOJIb30BaTh CPEACTBa MH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHUI B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHUH IPrOHOMHKH, TEXHUKU 0€30ITaCHOCTH, THTHEHBI, PECypCOCOCPEKEHUS, TPABOBBIX H
STUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COJACPKAaHUS B pa3NUYHBIX (opmaTax ¢ y4EToMm
Ha3HaueHUs MWHPOpPMALMKM W LEJNEBOM ayIuTOpuH, BBIOMpas ONTUMAIbHYIO (GopMy
NPEICTaBICHUS U BU3yaTH3allHH.

KoMMyHuKaTHBHBIC YHHBeEPcaJIbHbIe YueOHbIe 1eHCTBHUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOH NESTEIHLHOCTH;

pacro3HaBaTh MPEINOChUTKA KOHPIUKTHBIX CUTYAIIMH U CMAT4aTh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOK TOYKY 3PEHHUS C MCIIONB30BAHMEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHUBHUIYaJIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIaHMU30BBIBATH M KOOPAWHUPOBATH
JEUCTBUA IO €€ INOCTMKEHHIO: COCTAaBIATH IUIAH JEHUCTBUM, pPACHPENENTh POIU C YYETOM
MHEHHUH yJaCTHUKOB, 00CYK1aTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJa U KaXKJOr0 Y4aCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
110 Pa3pabOTaHHBIM KPUTEPHSIM;

IIpelaraTb HOBBIE IIPOEKTHI, OLICHWBATh HACU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEICHHWE B Pa3IUYHBIX CUTyalusXx,
IPOSIBJIATH TBOPYECTBO U BOOOPAKEHHE, OBITh HHUIIMATUBHBIM.

PerynsiTuBHble yHUBepPCAJIbHbIE YUeOHbIE [1€iiCTBUSA
Camoopranmuszauus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JCSITEIBHOCTh B 00JacTH (PU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;



CaMOCTOSITEJIbHO COCTABJIATh IJIAaH PELICHUs pacu€THBIX M KAayeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHHUS] TMPAKTHYECKOH paboThl € y4ETOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclpATh paMKU y4eOHOro IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAWIIMU B 001acTH (HU3UKH,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHBBI B AEATEIbHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YIbTATOB LIETIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHMUIA;

UCIIOJIb30BaTh MPUEMBI pe(UIEKCHUN TS OLICHKH CUTYaIH, BEIOOpa BEPHOI'O PELICHNUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIKEHUIO;

IPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAIU3E PE3YJIbTaTOB AEATEIbHOCTH;

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX MIPH aHAIN3€E PE3YIbTaTOB JESITEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OIIMOKU.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IIPOTPaMMBI IO (PU3HKE IS
YPOBHSI CpeAHEro obmero oopa3oBaHusi y 0OydalOUIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJUIEKT, PEANOoJaraloil ¢(popMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOUYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSTHHE,
BUJICTHh HAMPABJICHHSI PA3BUTHUS COOCTBEHHOM SMOIMOHATBHOMN C(hepbl, OBITh YBEPSHHBIM B ce0e;

CaMOpEeryJINpOBaHMUs, BKJIIOUYAIOLIETO CaMOKOHTpOIIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY

BHYTPEHHEI MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHIKEHHMIO LENM M YCIEXY,
ONTUMM3M, UHULMATUBHOCTb, YMEHUE AEHCTBOBATH NUCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIMATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHHUE JPYTUX,
YUUTBIBATh €I0 IIPU OCYILECTBICHUH OOLIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BHICTPAWBATH OTHOLICHUS C JAPYTMMHU
JIOIbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K xonny oOyuenust B 11 kJacce mpeaMeTHbIe pe3yabTaThl Ha 6a30BOM ypPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MpPUMEpPaxX pojib U MecTO (U3UKU B (POPMUPOBAHUM COBPEMEHHOMU
Hay4yHON KAapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
NeSITeIbHOCTH JII0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHHBI MUPA;

YYUTHIBATh TPAHHUIBl TPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJIENICH: TOYCUHBIN
UIEKTPUUECKUI 3apsl, Jy4 CBeTa, TOUYEYHBI MCTOYHMK CBETa, sJIEpHas MOJENIb aroma,
HYKJIOHHAs1 MOZIEJIb ATOMHOT0 si/ipa IPH pelIeHUH GU3NYECKUX 3a/1a4;



pacrnio3HaBaTh (U3WYECKUE SIBICHUSA (IPOIECChl) U OOBACHATh UX Ha OCHOBE 3aKOHOB
DIIEKTPOJIMHAMUKHA M KBAaHTOBOU (DM3HMKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBHE MArHUTOB, 3JEKTPOMArHUTHAS
UHAYKLIMS, JACWCTBME MAarHUTHOTO IIOJIsI HA TPOBOJHUK C TOKOM U JBIXKYILIMHCS 3apsij,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs M BOJIHBI, IPSIMOJIMHEWHOE PAaCcIPOCTPAaHEHHUE CBETa, OTpaKEHHE,
npenomiieHue, WHTephepeHnus, audpakius U TMOSIpU3ANUS CBETa, JTUCIEPCUs CBETa,
dorornekrpudeckuit 3¢pdekt (pororddekr), CBeTOBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, €CTECTBEHHAsl U UCKYCCTBEHHAs PaJIMOAaKTHBHOCTD;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (PJMEKTPUYECKHE, MArHWTHBIE, ONTHUYECKHE,
AIIEKTPUYECKYIO MTPOBOAMMOCTE PA3NIUYHBIX CPEI) U SJIEKTPOMATHUTHBIE SIBICHUS (ITPOLIECCHI),
UCTIONB3YSl (U3MYECKHE BEIMYMHBI: DSJICKTPUUECKUM 3aps], CHUJa TOKa, JIIEKTPUUIECKOE
HaNpsDKEHUE, SJIEKTPUUECKOE COMTPOTHUBRIECHUE, PA3HOCTh MOTEHIIHAIIOB, 3JIEKTPOJIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moid, cuia Ammnepa, cuna JlopeHila, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl DJIEKTPUYECKOTO0 W MATHUTHOTO IOJEH, MEpHOJ M YacToTa KojeOaHuill B
KoJIe0aTeIbHOM KOHTYpE, 3aps] U CHJIa TOKa B MPOIECCE TAPMOHHYECKUX SJICKTPOMATHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYeCKas CHJia JIMH3bI, MPHU OMHCAHWU TMPABUIHHO
TPaKTOBaTh (PU3WYECKUII CMBICH HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYEHHS] M €IUHHULIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BETUIHHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus M
UMIyasCc (OTOHA, MEpPUOJ ToJypacmana, SHEpPrus CBsI3W AaTOMHBIX Sep, NpU OMHCAHUU
MPAaBUJILHO TPAKTOBATh (DU3MUYECKUN CMBICI HCIOJIB3YEMbIX BEIMYMH, HX OOO3HAYCHUS U
€MHMIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIONIUE NAaHHYIO (DU3UYECKYIO BEIUYHMHY C APYTUMU
BEJIMYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKOM BETUUHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SIBICHUS, UCHONB3YS (U3MYECKHE 3aKOHBI U
OpUHIMIBE: 3akoH OMa, 3aKOHBI TOCIEAOBATENBHOIO W MAPAIICIBHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyins—JIeHna, 3aKkoH 3JIGKTPOMAarHUTHOM  MHIYKLHWH, 3aKOH
NPSIMOJIMHEHHOTO PacHpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHEHHME OWHITEHHa s Qortodddexra, 3aKOH COXpAHEHHS DHEPTUH, 3aKOH
COXpAaHECHHSI HMITYJIbCA, 3aKOH COXpAHEHHs DJIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MAacCOBOTO 4YHCIA, MOCTyJIaThl bopa, 3aKOH paJMOaKTUBHOTO pacmaaa, MpH 3TOM pa3Iuvarh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBHS (IpaHULIBI,
00J1aCTH) TPUMEHUMOCTH;

OTIPE/ICNIATh HAIMpPaBJICHUE BEKTOpPA MHAYKIIMM MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cwitbl Ammepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATH N300paKeHHe, CO3aBaeMOe INIOCKUM 3epKaJioM, TOHKOW JIMH301;

BBIMOJHATh 3KCIEPUMEHTBl IO HCCIEIOBAHUIO (PU3NYECKUX SBIEHUN M IPOLIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX H3MEpPEHUH: Tpu ITOM  (POpMyIUpOBATH
npobiieMy/3ajjady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEeI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI;

OCYIIECTBIISITh MpSAMble U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEJIWYMH, MPU ITOM
BBIOMpATh ONTUMANBHBIA CIOCOO W3MEpPEHUS M HWCIONb30BaTh HM3BECTHBIE METOIBI OICHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYHH C UCIOJBb30BAHUEM MPSIMBIX U3MEPEHUIA:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (DMKCUPOBATh pPE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTHU
Gu3MYeCKUX BENMYMH B BHJAE TaOmUIl W TpapuKoB, JelaTh BBIBOABI IO pe3ylbTaTaM
UCCIICJIOBAHHS,



coOnrofarh mpaBuia O€30MacHOro TpyAa MPU NPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000pyIOBAHHUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHONW (U3MYECKOM MOJEIbIO, HUCHOJIb3Ys
¢duznyeckue 3aKOHbI ¥ MPUHIIMUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE Ui €€ pelIeHUS,
IPOBOJIUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMUMHBI;

peniaTh KauyeCTBEHHBIE 3a/1aud: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUMBYIO ILEMOUYKY
paccyXaeHHi ¢ onopoi Ha U3y4yeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCMOJb30BaTh MPH PELHICHUH Y4YeOHBIX 3aJad COBpPEMEHHbIE HMH(OPMAIMOHHBIE
TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJy4aeMyto HH(pOpMaIHio;

OOBSICHATH MPUHIUIIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iudaTh
yCIIOBUS UX 0€30MacHOT0 MCIIOJIb30BAaHUS B TOBCETHEBHON JKHU3HU;

PUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BbACHEHUE IIPOIECCOB OKPYXKAIOUIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAaHUA 1O (U3MKE B TIOBCEIAHEBHOW IKM3HM IS
oOecrieyeHns O€30MaCHOCTH MPH 0OpaIeHUH ¢ TPUOOPaMHU U TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXpaHEHHUs 3I0POBbS U COOIIOACHUS HOPM SKOJIOTMUYECKOTO MOBEAEHUS B OKPYKaIoIlel cpene;

paboTaTh B IPYIIE C BHIITOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJeH, MIaHUPOBaTh paboTy
TPYMNIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M  IJJAaHUPOBATh JCATEIbHOCTh B
HECTAaHJAPTHBIX CUTYalMsX, aJIEKBaTHO OLIEHMBATh BKJIAJ KaXKJIOTO U3 YYaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaeMO MPOOIEMBI.

IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Ne KoauvecTBo yacoB
DJIeKTPOHHBbIE
nu OBbIC
n Tema ypoka Kontp. Tlpakr op
Bcero o0pa3oBaTe/ibHbI
/ pa6. Pao.
€ pecypcsl
n
. 1 bubaunoreka
ITocTosiHHBIC MarHUTHI X UX B3aUMO/JICHCTBHE. TTOK
1 MaruuTHO€E nosie. BekTop MarHuTHOM
WHAYKIUU. JIMHUM MarHUTHOM MHIYKIIUU https://m.edsoo.r
) u/ff0c9778
1 bubnmoreka
MarsuTHoe noJjie TPOBOJHUKA C TOKOM. OMBIT TTOK
2 Opcrena. BzaumopaencTeue mpoBOJHUKOB C
https://m.edsoo.r
TOKOM
u/ff0c98fe
1 Bbubnuoreka
3 JlaGopatopnas pabora Ne 1 «M3yuenue 1 [HOK
MarHUTHOTO NOJS KaTyIIKU C TOKOM» https://m.edsoo.r
u/ff0c98fe




bubnuoreka

4 JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C HOK
TokoMm. Cuita Ammepa. https://m.edsoo.r
u/ff0c9acO
5 bubnuorexa
JleficTBH€ MarHUTHOTO TOJISL HA IBUKYIIYIOCS IIOK
5 3apsokeHHyro yactuiy. Cuita Jlopenua.
https://m.edsoo.r
Pa6ora cunel Jlopenia
u/ff0c9df4
DneKTpoMarHuTHas HHayKuus. [Totok
6 BEKTOpa MarHUTHOU uHAyKuuu. 31C
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Gapanes
bubnnoreka
7 Jlaboparopnas pabota Ne 2 «MccnenoBanue HOK
SIBJICHUSI DJIEKTPOMArHUTHOW UHAYKIIUN» https://m.edsoo.r
u/ff0calS0
NHIyKkTHBHOCTD. SIBJICHHE CAMOUHTYKIIHH. bubmuoreka
8 O/1C camoMHIYKIIMU. DHEPrUsl MATHUTHOTO [HOK
MOJIsl KaTYIIKK ¢ TOKOM. DJIEKTPOMArHUTHOE https://m.edsoo.r
rnoJie u/ff0ca600
TexHu4eckne ycTpoicTBa U UX NPUMEHEHHE:
9 MMOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI,
ANEKTPOABUTaTENb, YCKOPUTEIN
3JI€eMEHTApHBIX YAaCTUILI, UHIYKIIUOHHAS [1€Yb
bubnnoreka
10 Oo6oOmaromuil ypok «MarHuTHoe moie. HOK
DJIEKTpOMAarHuTHasE MHYKIIHS» https://m.edsoo.r
u/ffOcab82
bubnnoreka
Kontponbnas padorta Ne 1 mo teme TIOK
Il «MarautHoe mose. DIeKTPOMarHuTHAsE
https://m.edsoo.r
WHIYKIHS»
u/ffOcad58
CB0OOIHBIE MEXAHNYECKIE KOJIEOaHMS. bubnuoreka
12 I"apmonmnueckue koneOanus. Y paBHEeHHE [HOK
rapMOHHYECKHX Kojebanui. [IpeBpamenne https://m.edsoo.r
DHEPTHUU u/ffOcaf06
Jlaboparopnas padota Ne 3 «MccnenoBanue
13 3aBHCHMOCTH TIEPHO/Ia MAJIBIX KOJeOaHui
rpy3a Ha HUTU OT JIMHBI HUTH U MaccChl
rpy3a»
Konebarenpubiit KoHTyp. CBOOOAHBIE BubmHoTeKa
AJIEKTPOMAarHUTHBIE KOJeOaHus B UeaIbHOM TIOK
14 | komeGarenbHOM KOHTYpE. AHATIOTHS MEXITY
https://m.edsoo.r
MEXaHUYECKUMHU U 3JIEKTPOMarHUTHBIMU
u/ff0cb820
KoJeOaHusIMU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUS bubmoreka
SHEPIUU B UJICATBHOM KOJIEOATEIIbHOM HOK




KOHTYypE https://m.edsoo.r
u/ffOcb9c4
[IpencraBienne o 3aTyXaOMMX KOJICOAHUSX. bubmmoreka
16 BrinyX1eHHBIC MEXaHUYECKHUE KOJICOaHNs. LHOK
Pe3onanc. BeinyxaeHHbIC https://m.edsoo.r
AJICKTPOMArHUTHBIE KOJICOaHMS u/ffOcbb86
Ilepemennsbiil Tok. CHHYCOUAIBHBIN bubnmorexa
17 MEepEMEHHBIN TOK. MOIIHOCTH TEPEMEHHOTO LHOK
TOKa. AMIIJIUTYHOE U AEHCTBYIOIIIEE https://m.edsoo.r
3HAYEHUE CUJIbI TOKA U HANPSKEHUS u/ff0cbd34
18 Tpanchopmarop. [IpousBoacTso, nepenava u
noTpebieHne JIeKTPUIECKON SHEPTHU
5 bubnuorexa
VY CeTpoicTBO U MPAKTUUECKOE MPUMEHEHHE IIOK
19 AJIEKTPUIECKOTO 3BOHKA, FreHepaTopa
o https://m.edsoo.r
MIEPEMEHHOT0 TOKa, JIMHUM 3JIeKTpornepeaay
u/ff0cc324
DKOJIOTUYECKUE PUCKH TP MPOU3BOJICTBE
20 snexrposnepruu. KyabTypa HCIOIB30BaHHS
AIIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU
MexaHuuecKre BOJIHBI, YCIOBUS bubnmorexa
21 pacnpoctpanenus. [lepuoa. Ckopocth HOK
pacupocTpaHEeHUs U JJIMHA BOIHEI. https://m.edsoo.r
[Tonepeunble U MPOJOJILHBIE BOJTHBI u/ffOcca54
bubnnoreka
29 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa. HOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.r
u/ffOcccOc
bubnnoreka
23 DJEeKTpOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U [HOK
ckopocTb. [lIkana 3meKTpoOMarHMTHEIX BOJIH https://m.edsoo.r
u/ffOccfe0
24 [IpuHUHKIIBI PAIUOCBSI3U U TEICBUACHUSI.
PazButue cpencts cBsizu. Paguonokamus
bubnuorexa
25 KonTponbnas padora Ne 2 «KoneGanus u HOK
BOJIHBI» https://m.edsoo.r
u/ffOcc6f8
. bubaunoreka
[IpssmonuHeitHOE pacrpocTpaHeHHEe CBETa B IIOK
26 = omHOpoaHOU cpeze. TOYEUHBINA HCTOUHHK
https://m.edsoo.r
ceerta. JIyd cBera
u/ff0cd350
bubnnoreka
OtpaxkeHne cBeTa. 3aKOHbI OTPAKECHUS CBETA. TTOK
27  TloctpoeHue H300paKEHHN B TIOCKOM
https://m.edsoo.r
3epkaie
u/ff0cd4e0
28  Tlpenomienue cBera. [lomHOe BHYTpEHHEE bubnmoreka




oTrpaxenue. [IpenenpHplil yron noaHoro HOK
BHYTPEHHETO OTPAXKEHUS https://m.edsoo.r
u/ff0cd7f6
bubnmoreka
29 Jlaboparopnas pabota Ne 4 «M3mepenue HOK
IoKa3aTeJIsl MPEIOMIIEHUS CTEKIIa» https://m.edsoo.r
u/ff0cd67a
bubnmnoreka
30 JIunzsl. [TocTpoenue n3o0pakeHuil B JTHH3E. HOK
@opMyiia TOHKOU JIMH3BL. Y BETUYCHUE JINH3BI https://m.edsoo.r
u/ffOcddle
31 JlaGopatopnas pabora Ne 5 «MccnenoBanue
CBOMCTB M300pakeHUH B JIMH3AX»
39 Jucnepcus ceera. CIoXHBIA COCTaB OEII0TO
cBeta. lBer.
bubnnoreka
33 Wutepdepennus ceera. Audpakuus cera. [HOK
Judpakuronnas pemeéTka https://m.edsoo.r
u/ffOced22
bubnnoreka
34 ITonepedHocTs cBETOBBIX BOJH. [lonsapusanus [HOK
CBeTa https://m.edsoo.r
u/ff0cf02e
35 OnTuyeckne MpuOOPHI M YCTPOUCTBA U
yCIIOBHS UX 0€30MacHOr0 MPUMEHEHUS
. bubnnoreka
I'paHuULIBI TPUMEHUMOCTH KJIACCUYECKOI IIOK
36 MexaHukH. [locTynarsl cenuanbHON TEOpUU
https://m.edsoo.r
OTHOCHUTENIbHOCTH
u/ff0cf862
bubnnoreka
37 OTHOCHUTENBHOCTH OAHOBPEMEHHOCTH. HOK
3ameJJIeHHe BpEMEHU U COKPAILEHNUE AJIUHBI https://m.edsoo.r
u/ffOcfa42
. bubanoreka
DHeprus U UMMYIbC PENITUBUCTCKOM TIOK
38 vacTuibl. CBSI3b MACChI C SHEPTHEN U
https://m.edsoo.r
UMITYJICOM. DHEPIusl MOKOs
u/ffOcfc68
bubnnoreka
39 Konrtponsnas padora Ne 3 «Onrtuka. OCHOBBI [HOK
CIIELMATIbHON TEOPUH OTHOCUTEIBHOCTH» https://m.edsoo.r
u/ff0cf6f0
bubnmoreka
40 ®oronsl. opmyna [1nanka. JHeprus u [HOK
UMITYJTBC (POTOHA https://m.edsoo.r
u/ffOcfel6
41 | OrkpsiTie 1 uccnenoBanue horodddexra. bubmmnorexa




OnbiTel A. I'. CTonerosa HOK
https://m.edsoo.r
u/ff0cffc4
Bubnmoreka

3akons! hoTorddhekra. YpaBHEeHHE IIOK

42 | Ditamreitna aias Gorosddexra. «KpacHast

rpanuna» Gorodddexra https://m.edsoo.r
u/ff0d015e
Bubmmoreka

43 JlaBnmenne cBera. Onwithl [1. H. JIeOenena. LHOK

XUMHYECKOE IEHUCTBUE CBETA https://m.edsoo.r
u/ff0d04a6

TexHuyeckue yCcTponuCTBa U MIPAKTHUECKOE

44 npuMeHeHue: HOTOdIEMENT, (HOTOIATUHK,

CONTHEYHas OaTapesi, CBETOIUO]T

bubnuoreka
45 Pemenne 3amau mo reMe «9JI€eMEHTEI HOK

KBAaHTOBOU OIITUKU» https://m.edsoo.r
u/ff0d0302
bubnuoreka

Mopenb aroma Tomcona. OnbiTer Pesepdopna TTOK

46 | mo paccesiHuto o-yactuil. [lnanerapHas
https://m.edsoo.r

MOJ€EIb aToMa
u/ff0d091a
bubnuoreka

OK
47 ITocrynatel bopa 1
y P https://m.edsoo.r
u/ff0dOafa
Bubnmoreka
Nznyuenue u nornomenrue GOTOHOB MPH ITOK
48 Mepexo/ie aToMa ¢ OJHOTO YPOBHS SYHEPTUH HA
JPYTOii. BUJIBI CIIEKTPOR https://m.edsoo.r
' u/ff0dOafa
5 Bubnmoreka
BonHoBrle cBoMicTBa yacTul. BomHEI e 1IOK
49 Bpoiinsa. KopnyckyaapHO-BOIHOBOH AyalIn3M.

CII)IOHTaHHOE HbeI}I]{y)II:I[eHHOG 1/13J1yqze?{,1/1e hutps://m.eds00.1
u/ff0d0ca8
Bubmmoreka

OTkpbITHE PaAUOAKTUBHOCTU. ONBITHI IIOK

50 Peszepdopaa no onpeaenreHno cocTaBa
pdbopa pea https://m.edsoo.r

PaMOAKTUBHOTO U3ITyYCHUS
u/ff0d0fd2

CgoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.

51 Brusinue pagroakTHBHOCTH Ha KHBBIC
OpraHU3MBbI
OTkpbITHE IPOTOHA M HEHTpOHA. M30TOMIBI. bubnmorexa
59 Anbda-pacnaz. DIEKTPOHHBIN U HOK
MO3UTPOHHBIN OeTa-pacnaj. ["amma- https://m.edsoo.r
HA3JIy4eHUE u/ff0d1162
53 DHeprus CBA3M HYKJIOHOB B siipe. SlnepHble bubnuoreka




peakmuu. SnepHsiii peakrop. [Ipodaemsr,
MEePCIEKTUBBI, FKOJIOTUUECKUE aCIIEKThI
SIICPHOM SHEPTEeTUKHU

LHOK
https://m.edsoo.r
u/ff0d1356

54

DJyieMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTpOoHA. MeToIbl HAOMIOACHUS U
PEruCTpaLvK 3JIEMEHTAPHBIX YaCTHII.
OyHIaMEHTaIbHbBIE B3aUMOAECHCTBUS.
EnuncTBO hM3ndeckol KapTHHBI MUDA.

bubmnnoreka
LHOK
https://m.edsoo.r
u/ff0d0e38

55

Bun 3Bé3nmHOTO Heba. Co3Be3aus, sipKue
3Bé3I[BI, IJIAHETHhI, UX BUOAUMOC ABUXKXCHUC.
CorHeuHas cucTeMa

56

Comnnaue. ConHeuHast aKTUBHOCTE. MICTOUYHUK
sHepruu CoyiHIIA U 3BE3N

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
3BE3AbI ITIABHOM ITOCIEI0BATEILHOCTH.
Bnytpennee crpoenue 3BE311. CoBpeMEHHbBIE
MPEACTABICHUS O IPOUCXOKICHUHU U
sBostrornu CoJTHIIA U 3BE3N

58

Mueunsiit [lyte — Hama ["anakTuka.
Ilonmoxxenue u gsuxkenue CoaHIa B
lNanaktuke. ['anaktuku. YEpHbIE OBIPHI B
s,Ipax rajJakTHK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bosbioro B3peiBa. PenukToBoe n3nydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonTponbnas padora Ne 4 «31eMeHTbI
aCTPOHOMMUH U aCTPOPUIUKN»

62

Posb ¢pu3uky 1 acTpOHOMUM B
SKOHOMHUYECKOU, TEXHOJIOTHYECKOU,
COLIMAJILHOW M 3TUYECKO chepax
JEATEIHOCTH YeIOBeKa

63

Posb 1 MecTo (pM3KKM U ACTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

Ponw ¢pusmueckoit Teopuu B GOpMHUPOBAHUH
MpEeACTABICHUH 0 (PU3NYECKON KapTHHE MUpa

65

Mecto Gpu3HMIECKON KapTHHBI MUpa B 0011IEM
pAay COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O TPUPOJIE

66

[ToBTOpEeHne. MaruuTHoe MnoJje.
DneKTpoMaroHuTHast UHIYKIUS

67

IToBTOpenue. Ontuka. OCHOBBI CHIELMAIBHOM
TEOPUH OTHOCUTEIBHOCTH

68

[ToBTropenue. KBantoBas guznka. I1neMeHTHI
aCTPOHOMMH U acTPOPU3UKU

bubnmoreka
LHOK
https://m.edsoo.r
u/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68




I[TPOI'PAMME ‘ ‘ ‘ ‘

TIpunoxenue 1

JOCTUKEHHUE JIMYHOCTHBIX PE3YJIBTATOB B PAMKAX
PEAJIN3AIIAU MOV JIS «IIIKOJILHBINA YPOK» PABOYEN ITPOI'PAMMBbBI
BOCIIMTAHUA

Peanmauml IneaJarortycCKnumM paGOTHI/IKOM BOCIIUTATCJIBbHOT'O IIOTCHIIMAJIa ypOKOB
OU3UKMU npennonaraet caeayrouiee:

- MaKCUMaJIbHOE UCIOJIb30BAaHUE BOCHUTATEIBHBIX BO3MOKHOCTEH COJEPKAHUS YPOKOB
st popmMupoBaHUsl Yy 00ydYarOIIMXCS POCCUUCKUX TPAJIUIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX H
COIIMOKYJIbTYPHBIX  LIEHHOCTEH, POCCUMCKOTO HUCTOPUYECKOrO0 CO3HAHUS HAa  OCHOBE
HMCTOPUYECKOTO TPOCBEIICHHS; IMOJ00P COOTBETCTBYIOUIETO COJEPKAaHUSI YPOKOB, 3aJIaHHM,
BCIIOMOTATEJIbHBIX MaTEPHUAIIOB, TPOOIEMHBIX CUTYAIMi I 00CYXKICHU;

- BKJIFOUCHUC B COACPIKAHUC YPOKOB LCJICBBIX OPUCHTUPOB PC3YJIbTATOB BOCIIUTAHUSA, UX
YUCT B ONPCACIICHUU BOCIIUTATCIIbHBIX 3a/1a4 YPOKOB, BaHHTHﬁ;

- BBIOOP METOJIOB, METOJIMK, TEXHOJIOTUMH, OKa3bIBAIOIINX BOCIHUTATEILHOE BO3/CHCTBUE
Ha JIMYHOCTh B COOTBETCTBHM C BOCIUTATEIBLHBIM HJCAJIOM, IEJBI0 M 33JadaMd BOCIIHTAHHS,
IICJICBBIMA OPHCHTUPAMHU PE3yJIbTATOB BOCHHUTAHUS; PEAM3AIUI0 MPUOPUTETA BOCIIUTAHUS B
yueOHOM NesTeNbHOCTH;

- IPUBJICYEHUE BHUMAHUS 00Yy4arOLMXCs K IEHHOCTHOMY acIlleKTy N3y4aeMbIX Ha ypOKax
IPEIMETOB, SBICHUH W COOBITUH, WHHUIMUPOBAHUE OOCYXIEHUH, BBICKAa3bIBAHHH CBOETO
MHEHHS, BBIPAOOTKM CBOErO JIMYHOCTHOI'O OTHOLIEHUS K HM3y4YaeMbIM COOBITUSM, SBJICHHSM,
aunam;

- TPUMEHEHUE MHTEPAKTUBHBIX (opM yuyeOHOH paboOThl — HMHTEICKTYaIbHBIX,
CTUMYJIMPYIOIINX TO3HABATEIbHYI0O MOTHBALMIO, WIPOBBIX METOAWK, IHCKYCCHH, MAIOLIHNX
BO3MOXHOCTh TMPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JIMAJIOTa; TPYMIOBOW pPabOTHI,
KOTOpasi Y4YHUT CTPOUTHh OTHOIICHHWS W JICHCTBOBaTh B KOMAaHJE, CHOCOOCTBYET DPa3BHUTHIO
KPUTHUYECKOTO MBIIIUICHHS;

- moOyxaeHue oOydaromMxcsi COOJM0JaTh HOPMBI MOBEICHHS, IMpaBHia OOIIECHHUS CO
CBEPCTHUKAMHM W TMEarOTMYECKUMH paOOTHHKAMH, COOTBETCTBYIONIME YKIAay IIKOJIBI,
YCTaHOBJICHHE U MTOJICPKKY JOOPOKEIaTeNbHON aTMOChEpHI;



- OpraHu3alii0 HACTAaBHUYECTBA MOTHUBHUPOBAHHBIX U IPYAUPOBAHHBIX O0YUAIOIIMXCS
HaJl HEYCIEBAIONIMMHU OJHOKJIACCHUKAMH, B TOM 4YHCJIE C OCOOBIMH 0Opa3oBaTEeIbHBIMU
NOTPEOHOCTSIMU, NAIOMIETO OOYYAIOIUMCSl COLMAIBHO 3HAYMMBIA OMBIT COTPYJHUYECTBA U
B3aUMHOMU ITOMOIIIY;

- HWHUIOUHUPOBAHUC H TMOAACPIKKY HCCJIeIOBAaTEIBbCKON JIEeITEILHOCTU 06yqa101unxca,
IIJIAHUPOBAHUE W BBINIOJTHCHUC HWHAWBHUAYAJIbHBIX H TPYHIIOBBIX ITPOCKTOB BOCITMTATSIbHOM
HaITpaBJICHHOCTH.

IIpunoxenue 2
HOPMbI OHEHUBAHUSA

Hopmbl o1leHOK NpU BBHINOJHEHUH KOHTPOJIbHBIX padoT no npeamery «Duznka».

OueHKy «5» CTaBsT, €CIIM YYSCHHUK MPOJEMOHCTPUPOBAI TITYOOKOE U IPOYHOE YCBOCHHUE 3HAHUI
Y YMEHUH Ha YPOBHE BbIIlIE MUHUMAJIbHBIX TPEOOBaHUM MporpamMmbl, 3PHEKTUBHO MPUMEHSIET
WX B HECTAHJAAPTHOW CUTYaIlUH, OOBSICHSET SBIICHUS HA OCHOBE M3yYEHHBIX 3aKOHOB C
HCIIOJIb30BaHUEM PA3JIMYHBIX HCTOYHUKOB HH(OPMALIUU, YMEET BBIJIEIATH II1aBHOE, OOBSICHSIET
PUYMHHO-CJIEICTBEHHBIE CBSA3U C 00OCHOBaHUEM COOCTBEHHBIX BBIBOJIOB. IIpu BhITOMTHEHUN
71a00paTOPHBIX PabOT YUUTHIBAETCS] AKKYPAaTHOCTD BBITIOJIHEHUS! paOOThI, MPaBUIHHOCTh
MOJTyYeHUs] KOHEYHOTO Pe3yIbTaTra, yMeHUE OOBSICHATH CYITHOCTh HAOMIOIAEMBIX SIBJICHHIA,
MPABUJIBHOCTh OTBETOB Ha BOMPOCH! MOBBIIICHHON CI0KHOCTH COOJIIOIEHNE TIPABUIT OXPAHbI
TpyZAa ¥ TeXHUKH Oe3onacHocTH. [Ipu perennu 3a1a4 yauThIBae€TCsl ypOBEHb CIOXKHOCTH,
MOHUMaHUe (PU3UUECKOH CYIIHOCTH COAepX aHUs 3a7aul, HECTaHJAPTHOCTh €€ PelleHus,
MPABHJIBHOCTH PEIICHUS

OueHKy «4» CTaBsIT, €CJIM YUCHUK MPOJIEMOHCTPUPOBAT INTYOOKOE M MPOYHOE YCBOCHHUE 3HAHUIA
¥ YMEHHH, C JOJITOBPEMEHHBIM HX IPHMEHEHUEM Ha YPOBHE BBIIIIE MHHUMAIBHBIX TPEOOBaHHIA
nporpammel. [lepeckasbiBaeT n3yueHHBIH MaTepua ¢ BBIBOJAMU M 0000LICHUSIMH, KOTOpPBIE
JaHbI B y4eOHUKE ¢ HEOOJBIIUMHU TOTIOJTHEHUSIMH. [Ipy BBITTOJTHEHUH JTaOOPAaTOPHBIX pabOT
YUYUTBIBACTCA FHY6I/IHa 1 TOYHOCTB BBIBOJIOB, KaUYCCTBO BBIMIOJIHCHUS 3a/laHUS, IPABUIIBHOCTDH
MOJTyYCHUsI KOHEUHOTO Pe3yJIbTaTa, COONI0ICHHIE MTPABHUII OXPaHbI TPYyIa U TEXHUKU
6e3onacHocTH. [Ipu perenny 3a1a4 yUuTHIBACTCSl YPOBEHb CI0KHOCTH, YMEHUE aHAIU3UPOBAThH
yCIIOBHE 3aJ1au¥, TPABHILHOCTH PEIICHUS TUTIOBBIX 33J1au C MPUMEHEHHEM 3HAaHUH 3aKOHOB U
SIBJICHU, YMEHHSI TPe0Opa30oBbIBATh (POPMYIIbI, yMEHHUE MOIYyYaTh NPABUIIbHBIA KOHEUHBIN
pe3yabrar.



OueHky «3» CTaBsT, €CJIM YYCHHUK NPOJEMOHCTPUPOBAIl OCO3HAHHOE YCBOSHHE MUHUMYMa
3HaHWI ¥ YMEHUM Ha ypOBHE MoHUMaHus. [lepecka3piBaeT n3yueHHbIN MaTepra 0e3
COOCTBEHHBIX BBIBOJIOB M 000011IeHNH, Oe3 BbIeIeH s I1aBHOTO. [Ipu BeInoiHEeHNH
71a00paTOPHBIX pabOT ymMeeT coOUpaTh YCTAaHOBKY, CHUMATh MTOKa3aHUsI TPUOOPOB,
00pabaTbIBaTh pe3yIbTaThl, HOIYYaTh NPAaBUIbHBIN KOHEUHBIH pe3yNbTaT, COOII0AaeT MpaBuiia
OXpaHbl Tpy/a U TeXHUKU Oe3onacHocTH. [Ipu pemennn 3a1a4 ymeeT y3HaBaTh U pa3inyaTh
(bopMyIibl, yMEET MOJIy4aTh MPaBUIIbHBIN OTBET IPU PELICHUU MPOCTEUINX 3a/1ad .

O1eHKy «2» CTaBsT, €CJIM YYCHUK HE OBJIAJIC) 3HAHUSIMU M YMEHUSIMH Ha YPOBHE MUHUMAITbHBIX
TpeOOBaHMI IPOTPAMMBI.

OuwuoKu NUCLMEHHBIX KOHMPOJILHBIX PAOOm.
OrneHka «5» cTaBUTCS 32 pabOTY, BRIMOJHEHHYIO TTOJTHOCTHIO 0€3 OIMMOOK U HEJOUYETOB.

Orenka «4» cTaBUTCSA 32 pabOTY, BRIMOJTHEHHYIO TTOJHOCTBIO, HO TIPH HAJIMYUH B HEH He OoJiee
OJTHOW HErpyOoii OIITMOKK U OJTHOTO HEJoUeTa, He 0oJiee TPEX HEJ0UETOB.

Onenka «3» cTaBUTCA, €CITU YUYSHUK IPABUIIBLHO BBHIIOTHIII HE MeHee 2/3 Bceil paboThl Win
JOTIYCTUJT He OoJiee 0JTHOM TpyOOi W OTHON HEerpyOou OIMOKH, OoJiee TPeX HErpyObIX OMUOOK,
OJTHOM Herpy0oil OIMOKU U TpeX HEJJOYETOB, IPH HATUYMH YEThIPEX-IISATH. HEIOUETOB

Omnenka «2» CTaBUTCA, €CIIM YUCIIO OMMOOK U HEIOYETOB IPEBHICUIIO HOPMY JIJIsl OLICHKH Ha «3»
WIY TIPAaBUIIBHO BBITIOJHEHO MeHee 2/3 Bceil paboThI.

HopMmbl 0LleHOK pH YCTHOM OTBeTe:

Oyenxa «5» CTaBUTCS B TOM cCllydae, €ClIM Ydaluiica: OOHapyKMBAaeT BEPHOE IOHUMAaHHE
(U3MUECKOil CYIIHOCTH U PAcCMAaTPUBAEMBIX SBJICHUN M 3aKOHOMEPHOCTEH 3aKOHOB U TEOPHIA,
JaCT TOYHOE OINPENEICHUE U HCTOJKOBAaHWE OCHOBHBIX IOHATHMH, 3aKOHOB, TEOPHH, a TAKXKE
NpaBWIbHOE oOlpeaeseHne (QU3MUECKOd BEIMYMHBI, MX EAMHUIl U CIIOCOOOB H3MEPEHHS;
IPaBUJIBHO BBIMOJIHAET YEPTEKHU, CXEMBI U I'paMKH, COMYTCTBYIOIME OTBETY; CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHY, COITPOBOKIAET PACcCKa3 HOBBIMU IIPUMEPAaMH, YMEET IPUMEHSATh 3HAHUS B
HOBOW CUTyallUd IIPY BBIIIOJIHEHUHU NPAKTUYECKUX 3aJaHUM, MOXKET YCTAaHOBHUTH CBA3b MEKAY
U3y4yaeMbIM M paHee HM3YyYCHHBIM MaTepHajoM IO Kypcy (U3HMKH, a TakkKe C MaTepHajoM
YCBOEHHBIM IIPU U3YyYEHUHU IPYIUX IPEIMETOB.

Oyenka «4» cTaBUTCS, €CIIA OTBET yJOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha ONEHKY
«5», HO y4YaIlIMHCS HE MCIIOJIb3YeT COOCTBEHHBIN TJIaH OTBETA, HOBBIC MPUMEPHI, HE MPUMEHSET
3HaHUS B HOBOM CHUTyalui, HE WCIIOJIB3YET CBA3M C paHEE HU3YYEHHOM MaTepHalioM u
MaTepHaoM, YCBOCHHBIM IPU M3YYEHUU APYTUX MPEAMETOB.

Oyenka «3» CTaBHUTCS, €clid OOJbIIast YacTh OTBETA yJOBIETBOPSET TPEOOBAHUSAM K OTBETY Ha
OLICHKY «4», HO B OTBETe OOHAPYKMBAIOTCA OTIENbHBIC NPOOENBI, HE MPEMSATCTBYIOIINE
JanbHEHIIeMy YCBOSHHIO IPOTPaMMHOTO MaTepraa, yJaluicss yMeeT IPUMEHSTh [TOJTyYeHHbIE
3HAHMA: TPU PEIICHUH MPOCTHIX 337ad C MCIIOJIb30BAHUEM TOTOBBIX (hopMyIl, HO 3aTpyqHSETCS
IpY PELICHUH 33/1a4, TPeOYIOUHNX MpeoOpa3oBaHus (GopMyi.

Oyenka «2» CTaBUTCA B TOM CIIy4ae, €CIM yJalluiics HE OBIAJeN OCHOBHBIMH 3HAHUSMH, H
YMEHHSIMHU B COOTBETCTBHH C TPEOOBAHUSAMH POTPAMMBI.

Ouenka 1a00pamopHbIX U NPAKMUYECKUX padom.



Onenka «5» CTaBUTCS B TOM CIlyyae, €CIIM YYalIMiics BBIMOJHMWI paboTy B 00BEME C
coOmoieHeM HEeOOXOAMMON IOCIeIOBATEIFHOCTH IPOBEICHUS ONBITOB M H3MEpPCHHUH;
CaMOCTOSITEIbHO CMOHTHUPOBAJI HE00X0AUMOe 000pyI0BaHKE, BCE OIMBITHI MPOBEN MPABUIBHO U
HOJTYYMJI TIPAaBUIIBHBIE PE3yJbTAaThl M BBIBOIBI; coOmonan Th Tpyna; B oTuére mpaBHIBHO U
aKKypaTHO BBITIOJIHUII BCE 3aITUCH, TAOJUIIBI, YEPTEXKHU, CXEMBI, TPa(UKN U BEIYUCICHHS.

OneHka «4» CTaBUTCS B TOM Cjydae, €CIM ObUIM BBITTOJTHEHBI TPEOOBAHHS K OIICHKE «5», HO
YYaIUUCs TOMYyCTHII HEJIOUYEThl M HETpyOble OMMOKH.

OI_IeHKa 3» CTaBUTCA, C€CJIM PE3YJIbTAT BBINMOJHCHUA YaCTU TAKOB, YTO IMO3BOJISCT IOJYYUTH
MMPpaBUJIbHBIC BBIBO/IbI, HO B XO€ ITPOBCACHUS OIBITOB U H3M€p€HHI>'I ObLTH AOIYIICHBI OIIINOKH.

Onenka «2» cTaBUTCSA, €CIIU BCsl pab0Ta M ONBITHI IPOBOIMINCH HETIPABHIBHO



