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IlosicHuTeIbHAA 3aNIUCKA

Pabouas mporpamma mo ¢usuke mis 11 kimacca cocraBieHa Ha ocHoBe DenepanbHOTO
rOCY/IapCTBEHHOTO 00pa30BaTEILHOTO CTAaHIApPTa CPEOHEro oomiero obOpasoBanus, [IpuMepHON
MPOrpaMMEBI CpeHEro o0mero oopazoBanus Mo (u3uKe, 00pa30BaTEIBHOW MPOTPAMMBI CPEIHETO
obmiero oopazoBanust MBOY «Crapo6obosuuckas COIL.

Pabowas mporpamMma OpHEHTHpOBaHAa Ha HCIOJb30BaHHE ydyeOHmka Pusmka, 11 kmacc/
Mskumes I'.JI., byxosues b.b., Uapyrun B.M. nox penakuueii IlapdpentreBoit H.A., AknimonepHoe
obmectBo «M3narensctBo «lIpocemenney.

Pabouas nmporpamMma paccuntana Ha 68 4acoB B ToJ1 (2 yaca B HEJICIIO).



Ili1anupyemblie pe3yabTAaThl OCBOCHHUSI YUeOHOr0 NmpeaMeTa
Paznen 4. DnekTpoguHAMUKA

Tema 3. Maznummnoe noje. I1eKmMpoOMazZHUMHAA UHOYKUUSA

[loctostHHblE ~ MarHuThl.  B3aMMOJIEHMCTBHE  MOCTOSIHHBIX  MAarHUTOB.
MarautHoe 1one. Bexrop MarHuTHOM WHAYKUMHU. IIpuHOUMI cynepnosuuuun
MAarHATHBIX MoJjed. JIMHMM MarHuTHOM WHAYKUMU. KapThHa NWMHWKA MarHuTHOU
WHIYKIWHU MOJI MOCTOSTHHBIX MAarHUTOB.

MarautHoe T10J€ MPOBOJHMKA C TOKOM. KapThHa JWMHUN WHIYKIIUU
MAarHUTHOTO TOJIS JJIMHHOTO MPsIMOTO MPOBOJHHUKA M 3aMKHYTOTI'O KOJIBIIEBOT'O
MPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna Jlopenua, e€ MOyJb U HanIpaBlieHUE. [[BUKEHUE 3apsIKEHHOW YaC TUIBI
B OJIHOPOJTHOM MarHuTHOM Tmosie. PaGora cuiibl JlopeHiia.

SlBneHre DIEKTPOMAarHUTHOW WHAYKUMHW. [lOTOK BEKTOpa MarHUTHOM
WHIYKIUUA. OJIEKTPOABWKYIAS CWJIA HWHAYKIUMUA. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe IMoje. OICKTPOABWXKYIIAS Cuia HHAYKIUU B
ITPOBOJIHUKE, NBMKYIIEMCS MTOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenua.

NHnykTUBHOCTh. SIBIE€HME CAMOMHIYKIMH. OJIEKTPOABHKYINAs CHJa
CaMOWHIYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHu4yeckne yCTpOWCTBA M IPAKTHYECKOE MPUMEHEHUE: IOCTOSTHHBIE
MArHUThl, JJECKTPOMATHUTHI, SJICKTPOJBUIrATENb, YCKOPUTEIH SJIEMEHTAPHBIX
YacTUIl, THAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O ITyYKa MAarHUTHBIM TIOJIEM.

JIvHUY UHAYKIIMA MAarHUTHOTO TTOJIS.

B3aumopelictBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHne 3EKTPOMArHUTHON UHIYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTD JJICKTPOABIKYIIEH CHIIbI MHAYKIIMH OT CKOPOCTH M3MEHCHUS
MarHuTHOTO MOTOKA.

SIBieHrEe CaMOMHYKIIHH.

Vuenuueckuii sxcnepumenm, 1abopamopHsie padomuol



N3ydeHre MarHuTHOTO IOJISI KATYIIKH C TOKOM.
NccnenoBanne neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.
HccnenoBanne sSBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Pa3nen 5. Kosne6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHle Koj1e0anus

Konebarenbnass  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KOJIeOaHUS.
['apmonnyeckue konedanus. Ilepumon, yactora, amrMTyaa U ¢asza KojaeOaHHi.
IIpyXvHHBIN MasATHUK. MareMaTUU4EeCKUM MasATHUK. YpPAaBHEHHUE TapMOHHYECKHUX
kosnieOanuid. [IpeBpailieHre sHeprun Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbhbiii koHTYp. CBOOOJHBIE 3JEKTPOMATHUTHBIE KOJIeOAHUS B
UJCAIBHOM KOJeOAaTebHOM KOHTYpE. AHAJOTHUS MEX]Iy MEXaHUYEeCKUMU U
ANEKTPOMAarHuTHeIMU  Kojiebanusimu. @dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUU B UJCATHHOM KOJieOaTeIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KoyieOaHUsX. BbIHYX/IEHHbIE MEXaHUYECKHE
kosnieOanus. Pezonanc. BeiHy X /1€HHBIE 37I€KTPOMAarHUTHBIE KOJIEOAHUS.

Ilepemennblii  TOK. CUHyCOMAAQIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
NEPEeMEHHOr0 TOKa. AMIUIMTYJHOE W JCHCTBYIOIIEE 3HAUYEHHE CHIIbI TOKa H
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOICHUE SICKTPUUECKOM
SHEPIruM. DKOJIOTMYECKHUE PUCKHU TPU MPOU3BOJCTBE AneKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B IOBCEHEBHOM KU3HU.

TexHudeckne ycTpoOHCTBAa M MPAKTHYECKOE NPUMEHEHUE: SIEKTPUUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJjieOAaTeIbHOM CUCTEMBI (NIPYKHUHHBIN WIIH
MaTeMaTUYE€CKUI MasITHUK).

HaGmronenne 3aTyxaronx KojaeoaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Ha6monenue peonanca.

CB0OOHBIC 2JICKTPOMArHUTHBIC KOJICOAHMSI.

OcuuorpaMmbl (3aBUCMMOCTH CUJIBI TOKA U HAIPSKEHUSI OT BPEMEHU ) IS
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIMHEHMHM PE3UCTOpa, KAaTyIIKH
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenp TUHUM 31EKTpOIepeaayH.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol

NccnenoBanne 3aBUCUMOCTH MepUOAa MaJbIX KOJIEOAHHUM Tpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.



HccnenoBaHnne TMEpEeMEHHON0 TOKa B LENM M3 IOCJIEAOBATENIBHO
COEIMHEHHBIX KOHIEHCATOPA, KaTYIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUMHbBLE 60IHbL

Mexannueckue BOIHBIL, YycnoBus pacnpocTtpanHenus. [lepmon. CxopocThb
pacrpoCcTpaHeHusT M JJuHA BOJIHBL. [lomepeuHble W MPOJOJBHBIE  BOJIHBIL.
NuTtepdpepentus u nupakiuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. BoicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3JIYYEHHS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoit BoinHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MpeJoMIIeHUe, NoJsipu3anus, Judpakuus,
unTepdepennns. CKOpocTh 3JIEKTPOMATHUTHBIX BOJH.

[IIxkana »1MEKTPOMArHUTHBIX BOJH. [IpuMeHEHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBS3U U TeNIeBUICHUS. Paguonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEN CPEIBI.

TexHuueckue yCTpOHUCTBA M MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas AMArHOCTUKAa B TEXHUKE W MEAUIIUHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCcTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus 1 MPEeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenne untepdepeninu u Audpakiiny MeXaHU4eCKUX BOJTH.

3BYKOBOM pEe30HAHC.

HaGmionenne cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M W
4acTOTOM KoJieOaHUH.

HUccnenmoBanne  CBOMCTB  BJIEKTPOMATHUTHBIX  BOJIH: OTpa)KCHUE,
IpeJIOMJICHHE, MOJIsIpu3anus, Tudpakius, HHTepdepeHIns.

Tema 3. Onmuxa

I'eomerpuueckass onruka. [IpsmonnHerHOE pacnpoCTpaHEHHWE CBETa B
ogHopoaHou cpeae. JIyu cBera. ToueuHbIli HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBera. [locTpoeHue m3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI NPeIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelNb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpeaenapHbld yroa mOJHOTO
BHYTPEHHETO OTPAKEHUSI.

HNucnepcus cseta. CiioxHbIN cocTaB Oenoro cBeta. L{Ber.

CoOwuparomiue W paccewBaroliue JuH3bL. ToHkas JuH3a. DOOKYCHOE
pacCTOsIHUE U ONTHUYECKasi cuiia TOHKOU JnH3bIL. [locTpoeHue n3o0pakeHuii B



coOuparoumx 1 paccenBaromiux jJuH3ax. GopMmysna TOHKOW JIMH3BL. YBEIUYECHHUE,
JlaBacMoe JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTUKMU.

BonnoBass ontuka. HWurtepdepenuus ceta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMOACHUS MAaKCUMYMOB M MHUHHUMYMOB B UHTEpP(EPEHIIMOHHOM
KapTUHE OT JABYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

HNudpakmus cBera. JudpakiuuonHas pemérka. YCIOBUE HaOIIOICHUS
[JIaBHBIX ~MAakKCMMYMOB T@pU MNaJ€HUUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHME: OUKH, JIyIa,
dboToanmapar, TPOCKIMOHHBIA ammapaT, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
onTHKa, TU(paKIIMOHHAS pElIETKA, MOJSIPOUI.

Llemoncmpayuu

[IpsmonuHeliHOE pacnpoOCTpaHEHUE, OTPaKEHUE U TMPEJIOMJICHHE CBETa.
Onrtrueckue mpudopHI.

[TonHoe BHyTpeHHEE OoTpakeHre. Mojiesib CBETOBOA.

UccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoa.

Ha6monenne natepdepeHnm crera.

HaGmonenue nudpakium ceera.

HaGmronenue nucriepcuu cBeta.

[TonyueHue cekTpa ¢ MOMOIIBIO IPU3MBI.

[TonyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenue nmonsipu3anuu cBera.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanne CBOMCTB U300paKCHHM B JTMH3AX.

Hab6monenne nucnepcnn cBeTa.

Pa3nen 6. OcHOBBI cIeNMAIbHON TEOPHH OTHOCUTEIbHOCTH

['paHubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHHUKH. [ToctynaTel
CIIELIMATIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTU DIHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHU U COKpaIICHUE
JUTUHBI.

DHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YAaCTULBI. DHEPTUS
MOKOSI.



Pa3nen /. KBanToBas pusznka

Tema 1. Inemenmol K6AHM OGO ONMUKU

®ortonsl. ®opmyna [Inanka cBs3u sHEprun (HOTOHA C €r0 YaCTOTON. DHEPrus
U UMITyJIbC (POTOHA.

OtkpriTre U uccienoanue pororpdexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dororddexra. YpaBHenue DitHmTeriHa mis dorodddexra. «KpacHas rpaHunar
doTorddexra.

Hasnenue ceeta. OnwiTel I1. H. JIeGenena.

XHUMHYECKOE JICUCTBHUE CBETA.

TexHuueckre ycTpoiicTBAa M MPAKTHUECKOE MPUMEHEHHE: (DOTOIIEMEHT,
doTongaTuuk, coHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03p(DHeKT Ha YCTAaHOBKE C LIMHKOBOMW MJIACTUHOM.

UccnenoBanue 3akoHOB BHeNTHET0 GoTtodrddekTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHIO o -4aCTHIL.
[Inanerapnas wmopens artoma. lloctynatel bopa. M3nydeHwe u mMOrolIEeHHE
GboTOHOB mpHU mepexojie aToMa C OJHOrO YpPOBHSA JIHEPruu Ha Apyrou. Bumsi
creKTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPOIA.

BonnoBbie cBoiicTBa yactul. Bomubl ne bpoiis. KopnyckynsipHO-BOJIHOBOM
TyaJli3M.

CHOHTAaHHOE U BBIHYXIEHHOE U3JIyYEHHE.

TexHU4YecKne yCTPOMCTBA M MPAKTUYECKOE IPHUMEHEHHUE: CIEKTPAJIbHbBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJHBI JIa3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHsie padomuwl

HabGmronenne nuHeHYaToOro CeKTpa.

Tema 3. Amomnoe sopo

OKCIEPUMEHTBI, JI0KA3bIBAIOIINE CIOXKHOCTh CTpoeHust siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompemeneHuto  coctaBa
paanoakTuBHOTO w3nMydeHus. CBoiictBa anbda-, Oera-, TaMMa-H3ITydCHUS.
BnusiHue painoakTHBHOCTH Ha KUBbIE OPraHU3MBI.



OTtkpriTHE TPOTOHA U HEWTpoHA. HyknmonHas Mozens spa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tomnsl.

Anbda-pacnan. ONEKTpOHHBIM MW MO3UTPOHHBIM OerTa-pacman. ['amma-
M3JIy4yeHue. 3aKOH paJuOaKTUBHOTO pacraja.

DHeprust CBs3M HYKJIOHOB B siipe. SnepHblie cuiibl. Jledekt Macchl sapa.

SnepHble peakuuu. JleneHue u CUHTE3 AaEp.

Snepubiii peakrop. TepmosnepHslii cunte3. [IpoOrembl U nepcrneKTUBBI
AIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI AEPHON SHEPTrEeTHUKH.

DOneMeHTapHble YacThllbl. OTKPBITHE MO3UTPOHA.

Mertonbl HaOIOIEHUS U PETUCTPAIIMU DJIEMEHTAPHBIX YAaCTHII.

dyHaaMeHTadbHble B3auMoAeicTBus. EnMHCTBO hrsnyeckoil KapTUHBI MUpa.

TexHuueckne yCTpOHCTBAa M MPAKTUUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siaepHblil peakTop, aroMmHas 6omoa.

Llemoncmpayuu

CuY€TunK MOHU3UPYIOIIHUX YaCTHULL.

Vuenuueckuii sxcnepumenm, nabopamopHuie pabomol

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3jen 8. DiieMeHTBI aCTPOHOMUHU M ACTPOPU3NKHU

DTtanbl pa3BUTHS aCTpOHOMUU. [IpuKiIaniHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3BépmHoro nHeba. Co3Be3ausi, sSipKkue 3BE3NBI, TUIAHETHI, UX BHINMOE
JBH)KEHUE.

CosiHeuHasi cucTeMa.

Connne. ConHeuHass akTUBHOCTh. McTtounuk nsHeprunm CoJiHIIAa W 3BE3.
3BE3bI, MX OCHOBHBIE XapaKTEPUCTUKHU. [[harpamMma «CHeKTpajdbHbIA Kilacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM IMOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOW IOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOoeHHE
3B&31. COBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muineunbiii [TyTe — Hama I'amaktuka. [lomoxenune u nBmwxkeHue ConHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. YEpHBIE IBIPHI B Apax
rajakTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa06ma. Pasberanue rajakTuk.
Teopus bosbiioro B3peiBa. PeMKTOBOE M3IIyUEHHE.

Macurabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpobieMbl aCTPOHOMUH.

Vyenuueckue nabnooenust



HaGmtonenust HeBOOPYKEHHBIM TJIa30M C HUCMOJIB30BAaHUEM KOMIIbIOTEPHBIX
MPWIOKEHUH JJI ONpeAeNIeHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3AUs1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

HaGmonenus B Teneckon Jlynsl, mnaner, Mneunoro I[lyTu.

Oo6o0maromee NoBTOpPeHNE

Ponpr ¢usuku u acTpoHOMHUHM B IKOHOMHYECKOM, TEXHOJOTHMYECKOH,
COLIMAJIBHOM M 3TUYECKOH cepax AesTeIbHOCTH YEJIOBEKa, POiIb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOU HAay4YHOM KapTHUHE MUPA, posib (U3UUECKON TEOpUU
B (GOpMHpPOBAaHMU TPEJCTABICHUNA O (QUINYECKONM KapTHHE MHpaA, MECTO
(¢u3nueckoi KapTHUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocylecTBIsieTcs C
Y4ETOM COJZIEPKATEIbHBIX MEXIPEIMETHBIX CBS3€d C KypcamMHM MaTeMaTHKH,
OMOJ0THH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAay4YHOIO
NO3HAHUS: SBJICHUE, HAY4YHbIA (akT, runoresa, (Qpuanyeckas BeIUUYMHA, 3aKOH,
Teopusl, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: pelieHUEe CHUCTEMBl YPAaBHEHWUH, TPUTOHOMETPUYECKUE
(GYHKIUMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPbl U HUX IPOEKLMU HAa OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
NIPOU3BOJIHBIE AJEMEHTapHBIX (DYHKIMI, MPU3HAKK MOAOOUS TPEyTroJbHUKOB,
OTpeJIeNIeHHE IUIOMIAIN TUIOCKUX (Uryp u 06bEma Ted.

buonozus: »nekTpuyeckue SBICHHS B JKHUBOM MPHUPOJE, KojeOaTenbHbIC
JIBUKCHUS B )KUBOM MPUPOJIE, ONITHYECKUE SABJICHUS B JKUBOW IMPHUPOJE, JECUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHUS KPHUCTAIIMYECKOM pEHIETKH, CHEKTPAIbHBIN
aHaJn3.

l'eoepaghusi:  marHUTHBIE TIONMIOCA 3€MJIHM, 3aJeKH MATrHUTHBIX DY,
(doTochEMKa 3eMHON TOBEPXHOCTH, NMPEACKa3aHUE 3EMIIETPSCEHUII.

Texnonocua: NUHUAM DIEKTPOIEpenad, TEHEPATOP NEPEMEHHOIO TOKa,
3JIEKTPOJBUTATENb, WHAYKLUHOHHAS I€Yb, paaap, PaJUONPUEMHHUK, TEIEBHU30D,
anTteHHa, teinedoH, CBY-meub, MpOSKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
coJHeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenue yueOHoro mpeamera «®Dusmka» Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (0a30BbI YPOBEHB) JOIKHO OOECIEUHUTHh TOCTHUIKEHUE CIETYIOUIUX
JUYHOCTHBIX, METANIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

PaGouass mnporpamma cdopmupoBaHa C ydeTroM paboyelt mporpamMmbl
BOCIIMTaHMS, TPU3BaHa 00€CTICYUTh JOCTH)KCHUE JTUYHOCTHBIX PE3YIHTATOB.

JIMYHOCTHBIC PE3YyJbTAThl OCBOCHUSI yUeOHOro mpeaMera «Ou3nKay JTOIKHBI
OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOImMUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3WUIIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHUX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUITMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBa, pacHIupeHue >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIECCE PEeATM3AIMd OCHOBHBIX HaIpPaBJICHUM
BOCIUTATEILHOU JEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIUTAHUS :

c(hOpMUPOBAHHOCTb IPAKTAHCKON MO3UIIMU O00YUYAIOIIErocs] KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YWJICHA POCCUUCKOTO OOIIECTBA;

NPUHATAE  TPATUIIMOHHBIX  OOIIEYETOBEYECKUX T'yMAaHUCTUYECKUX |
JEMOKPaTUUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpEcaX T'PakIaHCKOTO
oO1recTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTEILHON OpraHu3aIuy;

YMEHHE B3aUMOJICHCTBOBATH C COI[MAJIbHBIMU HHCTUTYTAMU B COOTBETCTBHUU C
X QyHKIHMSIMU U Ha3HAYCHUECM;

FOTOBHOCTh K TYMAHUTAPHOUN U BOJOHTEPCKOMN JIEATEIHLHOCTH,

2) IAaTPHOTHYECKOTO BOCTIMTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOU TpakIaHCKOMU WJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOLIECHHE K TOCYAAapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSIM
POCCHIMCKUX YIEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE€ B
NESATENBHOCTA YYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAYIIEro;

4) 3cTeTHYECKOT0 BOCTIMTAHUSA:



ACTETUYECKOE OTHOIICHHE K MUPY, BKIIFOYAsl 3CTETUKY HAy4YHOTO TBOPYECTBA,
pUCyLIEro (pU3nYEeCcKoil HayKe;

5) TpyA0BOr0 BOCIIUTAHUS:

MHTEpPEC K Pa3IMuHbIM cdepam NpodhecCHOHATbHON NEATENTbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKH Ha IPOTSX)KEHUH BCEH KU3HU;

6) PKOJIOrHYeCKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh JKOJOTMYECKONW KYJIBbTYphl, OCO3HaHUE TII00aIbLHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JIEMCTBUM B OKPYXKAKOLIEH Cpelle Ha OCHOBE
3HAHMS LIeJIel yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JEATEIbHOCTH SKOJOTUYECKON HampaBiICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 110 QUBHKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3MUYECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOU JEATEIbHOCTH, TOTOBHOCTh B IpoOLEcCe
U3ydeHus: (QU3UKU ~ OCYHIECTBIISITH  MPOEKTHYHD M HCCIIEIOBATEIbCKYIO
NEeATENbHOCTh NHINBUAYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Ba3oBble Jornueckue a1ecTBUA:
CaMOCTOSITEIbHO  (popMynmupoBaTh W aKTyaIM3UpPOBaTh  IPoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEINIATh LENN NECATCIBbHOCTH, 3aaBaTh IMApAMETPbl U KPUTECPHUHU KX
JIOCTHKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTA M MNPOTHBOPEUYHMS B  PACCMATPUBAEMBIX
(bu3HUeCKUX SABICHUAX;
pa3pabareiBaTh IIAH pEHISHUs MPOOJIEMBbI ¢ YYETOM aHajan3a HMMEIOLTUXCS
MaTEpUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JESITEIbHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCJIEACTBUN AEATEIBHOCTH;
KOOPAWHUPOBaTh W  BBHIMOJHATH pabOTy B YCIOBHSIX  PEajbHOIO,
BUPTYQJILHOTO M KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUSI;
pa3BHUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOIIEM.
ba3oBble ucciieqoBarejibCKue 1elMCTBHA.



BJIAJIETh HAyYHOU TEPMHUHOJOTHEW, KIIOYEBHIMU TMOHATHSIMH W METOJaMHU
(u3nUecKOl HayKu;

BJIJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKONH U MPOECKTHON AESITENIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB peHIeHHs 3a4ad (U3HUECKOTO COACp)KaHUs, MPUMEHECHUIO Pa3IUYHBIX
METO/IOB IMO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpETalii, MPeoOpa3OBaHUI0 W MPHUMEHEHHUIO B Pa3jIMYHBIX Y4eOHBIX
CUTYAIUSIX, B TOM YHCJIE TIPU CO3/IaHUN y4eOHBIX MMPOCKTOB B 00JacTH (PU3UKH;

BBISIBIIATH TIPUYMHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJM3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peIICHHs, HaXOAWTh apryMEHTHI I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MMapaMeTpbl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHUs 3aJauyd  Pe3yibTaThl,
KPUTHYECKU OIIEHWBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpPMYIHpPOBaTh COOCTBEHHBIC 3a7adud B 00pa3oBaTEIBHON
AESITeILHOCTH, B TOM YHCJIC TIPU U3YUYEeHUN (PUNKH;

JaBaTh OIICHKY HOBBIM CHUTYAaIIUsIM, OIICHUBATh IPHOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HAaHUS MO (U3UKE B MPaAKTUUYECKYIO 0O0JIacTh
KU3HEAESATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUTrHHAJIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MIPOOJIEMBI U 3a/1a4H, JOIYCKAIOLME AIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undopmanueii:

BJIAJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOIO CONEPKAHUS U3
MUCTOYHHMKOB pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBISATH IOMCK, AaHAJU3,
CUCTEMAaTU3allMI0 U HHTEPIpeTaluio HH(OOpPMALKUK Pa3IUYHbIX BUAOB U (opM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OPMaLIUY;

UCTOJb30BaTh  CpPEeACTBa  HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3aja4 ¢ coOJrofieHHeM TpeOOBaHW SPrOHOMUKH, TEXHUKH OE€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHs, TMpaBOBBIX M  OITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJCpPXKAHUS B Pa3IUYHBIX (opmarax c
yu€TOM Ha3zHayeHUsS MHPOPMAIUH U LIETICBON ayJUTOPUH, BBIOUPAs ONTUMAIbHYIO
dopmy npeacTaBICHHUS U BU3YyaTU3aIUH.

KOMMyHI/lKaTI/IBHLIe YHHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHﬂi



OCYLIECTBJISITh OOILlEHHE HAa Ypokax (U3MKM MU BO  BHE-YPOUHOH
NeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyalldd W  CMsr4ath
KOH(DJIUKTBHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3pEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOIb30BaTh MPEUMYIECTBA KOMAHAHOW U MHAMBUAYAJIbHOU
paboThI;

BbIOMpATh TEMATUKy M METOJbl COBMECTHBIX JACHCTBHI C y4€ToM 0OIIMX
MHTEPECOB U BOZMOXHOCTEH KaXk/10r0 WieHa KOJIJIEKTUBA;

OpUHUMATh  1I€JIM  COBMECTHOM  J€ATEIbHOCTH, OpraHu30BbIBaTH U
KOOPJMHUPOBATH JEUCTBUS TO €€ JIOCTHMKEHHUIO: COCTaBIATh IUJIaH JACHCTBUM,
pacupenensiaTh poiv € Y4E€TOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJla M KaXJOr0 YYaCTHHKA KOMAaHAbl B
001t pe3yapTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE IPOEKThI, OLIEHUBaTh WJEU C TO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh IO3UTHUBHOE CTPATETMUYECKOE IIOBEJEHUE B Ppa3IHYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YUueOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENBHYIO NESITENbHOCTh B 00JACTH
GU3UKM W aCTPOHOMHH, BBIABIATH MNPOOJIEMBI, CTaBUTh W (POPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H,

CaMOCTOSATEIbHO COCTABJIATh IJIAH PEHICHUS PACYETHBIX W KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacHIMpATh paMKHU y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUM;

JIenaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a jS11(8:1% K

OIICHUBATH MPUOOPETEHHBIH OIIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWIMH B 00JacTH
(Gu3HUKY, TOCTOSTHHO MOBKINIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTUBHI B JIEATECIHLHOCTD,

OIICHUBATh COOTBETCTBHUE PE3YIHTATOB IIEIISIM;



BJIQJICTh  HABBIKAMH  TI03HABATEILHOW  pedeKkcMd KaK  OCO3HAHUS
COBEpINAEMbIX JEUCTBHA M MBICTUTEIBHBIX TIPOIECCOB, WX pE3yJbTaTOB U
OCHOBAHU;

WCITIOJIB30BaTh MPUEMBI peIIeKCHH IS OIIEHKU CUTYaIlMH, BRIOOpAa BEPHOTO
pEIICHHSI;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO TNPUHHUMATHh PEIICHUS IO UX
CHI)KCHHIO;

NPUHAMATh MOTHUBBI W apryMEHTBl JAPYTHX TIPH aHalu3e pe3yIbTaToOB
NESATEITBHOCTH;

NPUHUMATH ce0s1, MOHUMAasi CBOM HEJAOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHTBl JAPYTMX TIPH aHalu3e pPe3yjIbTaToOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO U MPABO JIPYTUX HA ONMINOKH.

B mporecce NOCTHXKEHHS JIMUHOCTHBIX PE3YJITATOB OCBOCHHS IPOTPAMMBI
no ¢u3MKe I YPOBHS CpPEIHEro oOImero oOpa3oBaHUS Yy OOyYaroNIuXxcCs
COBEPIICHCTBYETCS AMOITMOHAIbHBIN WHTCIIEKT, TIPEIIOIar afoIHM
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIET0 CIIOCOOHOCTh TTIOHUMATh CBOE AIMOIIMOHATBLHOE
COCTOSIHUE, BUJETh HANPaBJICHUS Pa3BUTHSI COOCTBEHHOW IMOIIMOHAIBHOUN cephl,
OBITh YBEPECHHBIM B ceOe€;

CaMOpETyJIUPOBaHMs, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIOCOOHOCTh AaJaNnTUPOBAThCA K
HMOIIMOHATLHBIM U3MEHEHUSAM U MPOSIBISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOMIEH CTpEMJICHUE K JOCTHKCHUIO TSI U
ycIrexy, ONTUMHU3M, WHUIMATHBHOCTb, YMEHHE JEHCTBOBATH HMCXOAS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSTHHE
IpYTHX, YYUTBIBATH €r0 TPH OCYIIECTBIEHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHMS
C APYTUMH JFOJIbMU, 3a00TUTHCS, TIPOSIBIISATh HHTEPEC U pa3perniaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI
K konmy obOyuenus B 11 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:
JEMOHCTPUPOBATh Ha MPUMEpax poyib U MECTO (PU3NKKA B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOW KApPTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh M E€OUHCTBO
(bu3nYeCcKOi KapTHUHBI MUPA;



YUUTHIBATh TpaHULBl NPUMEHEHUS H3YYECHHBIX (U3UUYECKUX MOJECIIEH:
TOYEYHBIN JJIEKTPUYECKUN 3apsij, JIyd CBETAa, TOUCUHBIM UCTOYHUK CBETA, sAlEepHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIrO siipa NMpH PEUIEHUU (PU3NYECKHUX
3ajay;

pacrio3HaBaTh (pU3MUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh X Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (DU3UKHU: AJIEKTPUUYECKAs] MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMUYECKOE, MAarHUTHOE JEMCTBHUS TOKa, B3aMMOJEHUCTBUE
MarHuTOB, OJJIGKTPOMAarHUTHasT MHIYKUWS, JACHCTBME MAarHUTHOrO TOJs Ha
OPOBOAHUK C TOKOM W JBIKYIIMICS 3apsiji, 3JIEKTPOMAarHUTHbIE KoJieOaHUs U
BOJIHBI, NPSIMOJUHEHHOE pPACHpPOCTPAHEHUE CBETa, OTPAXKEHUE, NPEIOMIICHUE,
uHTepdepenuus, audpakuus W TOOJAApU3ALMS  CBETa, JUCHEPCHsl CBETa,
dbotoanekrpuueckuii 3pdext (pororddekT), cBeToBOE NaBICHUE, BOSHUKHOBEHHE
JUHENYaTOro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAass U HCKYCCTBEHHAs

PaaAnOaKTUBHOCTD,
OIIMCBIBATb H3YYCHHBIC CBOMCTBA BCIICCTBA (SHCKTpI/I‘ICCKI/IG, MAarHuTHBIC,
OIITUYCCKHUC, QJICKTPUICCKYTIO MMpOBOINMOCTDb Pa3IMYHbIX cpe;l) Hu

AJIEKTPOMArHUTHBIC SBJIECHUS (MPOIECCHI), HMCIOJIb3YS (U3UYECKUE BEITHMUMHBI:
AJIEKTPUYECKUIN 3apsii, CWila TOKA, JIEKTPUUECKOE HAIpPSHKEHUE, AIEKTPUYECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMANOB, 3JEKTPOJBIDKYIIAs CHia, padoTa TOKa,
UHAYKOWAST MAarHUTHOrO TMOJs, cwia Amnepa, cuna JlopeHua, MHAYKTUBHOCTH
KATYIIKW, JHEPrUsl JJIEKTPUUYECKOIO W MArHUTHOIO IIOJIEM, NEpPUOoJ M 4YacToTa
KoneOaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsii M CWiIa Toka B Ipolecce
TapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHUM, (OKyCHOE paccTosiHuE W
ONTHUYECKAs] CWUJa JIMH3BI, TIPU OMHCAHUHM TMPABUIBHO TPAKTOBATh (DU3UUECKUI
CMBICIT HCIIONB3YEMBIX BEIWYUH, WX OOO3HAYEHUS U E€IUHUIIbI, YKa3bIBaTb
dbopMynbl, CBS3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JpPYTUMHU
BEJINYNHAMUY;

ONMCHIBATH H3YYCHHBIC KBAHTOBBIE SIBJICHUS M IMPOLECCHI, MCIOIb3Ys
¢du3nueckre BEIMYUHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUA U UMITYJIbC (POTOHA, MEPUOJT TIOTypacmaga, SHEPTUsI CBI3U
ATOMHBIX SII€pP, TPH ONMHCAHWHM TIPABWIBHO TPAKTOBATh (PU3UYECKHH CMBICI
MCIIOJIb3YeMbIX BEJIMYMH, UX OOO3HAYCHWs] W E€IUHUIIBI, yKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMHU BEIMYUHAMH,
BBIYHCIISAT 3HAYCHUE (PU3NIECKON BETUINHBL;

aHANM3UPOBATHh (PU3UUYECKHUE TPOIECCHl U SBICHUS, WCTOIB3Ys (DU3NUECKUE
3aKOHBI ¥ MPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCIEJ0BATEILHOIO U MapajlieIbHOTIO
COEMHEHUSI NPOBOJHUKOB, 3aKOH Joyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHON
VHIYKIWH, 3aKOH NPSIMOJIMHENHOIO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUSA
CBETa, 3aKOHbI MPEJIOMIJICHUSI CBETa, ypaBHeHUE ODWHIITEWHA Mt GoTodddexTa,



3aKOH COXPAaHEHUS SHEPrUHU, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsS MAacCOBOTO 4MCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacmnaja, Mpu 3TOM pa3iudyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAXKEHUE U YCIOBUA (TpaHUIIbl, 00JacTH)
MIPUMEHUMOCTH;

OTIPENIeNIATh HAMIPABJICHUE BEKTOPA MHIAYKIIMM MAarHUTHOTO MOJIS TPOBOIHUKA
C TOKOM, CuiIbl Amriepa u cuisl JIopeHia;

CTPOUTh M ONHUCHIBATH H300paKEHHE, CO37]aBaEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJIHSITh DKCIIEPUMEHTBHI TI0 MCCJICIOBAHUIO (DU3UYECKUX SBJICHUU U
MPOIIECCOB C HCIOJb30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBaTh TpodiieMy/3aqadyy U TUNOTE3y Yy4yeOHOTrO  IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
(dbopMyTUPOBATH BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEITUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OIEHKH TOTPENTHOCTEN U3MEPEHNUH;

UCCJIEJIOBAaTh 3aBUCUMOCTH (U3UYECKUX BEJIMYMH C  HCIOJb30BaHUEM
OpsIMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATH
pE3yNbTATHl MOTYYEHHON 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOJBI IO pe3yjIbTaTaM UCCIEeI0BaHNUS;

coOmroaTh npaBuiia 0€30MacHOr0 Tpyda MpHU MPOBEIECHUU HMCCIIEIOBAHUN B
pamMKax y4eOHOTO OKCIIEpUMEHTa, Y4eOHO-HCCIIeIOBATEIbCKON W MPOEKTHOM
JESTEIBHOCTU C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHMS;

pemars pacu€THbE 3a7a4d C SIBHO 3aJaHHOW (DU3WYECKOW MOJIEIIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaU3a YCJIOBUS 3a/la4u
BBIOMPATh (HU3NYECKYIO MOJCHb, BBIACIATh (U3UUCCKHE BEIUYUHBI M (HOPMYIIHI,
HeoOXonuMble NIl €€ PEIICHUs, MPOBOJAUTH PacUEThl U OICHUBATh PEaTbHOCTH
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

peuaTh KaYeCTBEHHbIE 3a/1a4i: BBICTPAUBAThH JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHUM C ONOpOM Ha M3YUYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBICHUS,

UCIIONIb30BaTh ~ NPU  PEIIEHMH  Yy4eOHBIX  3aJa4  COBPEMEHHBIE
WH()OPMAITMOHHBIE TEXHOJIOTHH TSI TIONCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIPEJICTABIICHUS YUeOHOW W HAYYHO-TIOMYJISIPHON MHGPOPMAINH, TTOTYyUYEHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJy4aeMy0 HHPOPMAIIHUIO;



OOBSICHATH MPHUHIMIBI JEHCTBUS MAaIlWH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUS WX 0€30MacCHOrO MCMOJIh30BaHUS B MOBCEIHEBHOM
KHU3HU;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHA;

UCTIOJIh30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B TOBCEIHEBHOU >KU3HH
it o0ecrieyeHus: 0€30MacCHOCTH MpU OOpAIlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOICTBaMu, AJIi COXpAaHEHHS 3/70POBbS U COOIIONEHUS] HOPM 3KOJIOTUYECKOTO
MIOBE/ICHHUS B OKpY>KaloIe cpene;

paboTath B TpyNIe C BBHINOJHEHHEM pPa3jIMYHBIX COLMUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pPabOTy TPYNNbl, pPANMOHAIBHO PpAcCHpelesiTh OO0SI3aHHOCTH U
TUIAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJCKBATHO OICHUBATH
BKJIa/T KQKJIOTO M3 YYaCTHUKOB TPYIIIEI B PEIICHNE pacCMaTPUBaeMOM TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne Koumn
Tema ypoka
n/n Jlara 4eCTBO
4acoB
[TocTostHHBIE MAarHUTHI U KX B3aUMOICUCTBHE. MarHUTHOE 1
1 nosie. BEeKTop MarHUTHOM UHAYKIMH. JINHUA MarHUTHON
WHIYKIIAU
9 MaruauTtHoe 1nosje npoBoJgHHKa ¢ TOKOM. OnbIT Dpcrena. 1
B3anmoelictBre MpOBOJIHUKOB C TOKOM
3 JlabopaTtopHnast pabota Nel «3ydeHrne MarHuTHOTO TOJIS 1
KaTYIIKA C TOKOM»
JlelicTBME€ MarHUTHOTO TOJISl HAa MMPOBOJHUK ¢ TOKOM. Crita 1
4 Awmriepa. JlabopaTtopHas padota Ne2 «MccnenoBanue aecTBus
MTOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOMY
5 JleficTBHEe MarHUTHOTO MOJISI HA ABMXKYIIYIOCS 3apSKEHHYIO 1
gactuity. Cuna Jlopenma. Pabota cwet Jlopenma
DnekTpoMariuTHas HHAYKIMA. [[0TOK BEeKTOpa MarHUTHOM 1
6 uHaykuu. DJ1C uHAyKIUU. 3aKOH 3JEKTPOMAarHUTHOM
nHaykuu dapanes
7 JlabopaTtopnas pabora Ne3«lccnenoBanue siBICHUS 1
ANEKTPOMArHUTHOW MHIYKIIUK
NuayktuBHOCTH. fABienne camonnaykiuu. 3/C 1
8 CaMOMHJIYKIIMH. DHEPIHsi MArHUTHOTO TIOJISl KATYIIKU C TOKOM.
DNeKTPOMarHUTHOE MoJIe
Texuuueckue ycTpoiCTBa U UX IPUMEHEHUE: MOCTOSIHHBIE 1
9 MarHHThI, IEKTPOMArHUTBI, JJIEKTPOIBUTATElb, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIUOHHAS [1€Yb
10 O6o06maromuii ypok «MarautHoe noje. DJIeKTpoMarHuTHas 1
UHIYKIUSD)
11 Kontponsnas padora Nel mo teme «MarHuTHoe noJe. 1
DNeKTpOMarHUTHAsE UHAYKLHSD
CBoOo1HBIE MeXaHWYecKue Kollebanus. ['apMoHnyeckue 1
12 KoJIeOaHus. YpaBHEHNE FrapMOHMYECKHUX KOJIeOaHU.
[IpeBpanienue sneprun
Jlaboparopnas pabota Ned«lccrnenoBanue 3aBUCIMOCTH 1
13 nepruoja MajblX KoJleOaHUii Tpy3a Ha HUTHU OT JAJTUHBI HUTH U
Macchl Tpy3a»
Konebarenbublit KOHTYp. CBOOOIHBIC TIEKTPOMATHUTHEBIE 1
14 KoJnebaHus B UeaTbHOM KOJieOaTeIbHOM KOHTYpE. AHAIOTHS

MCKIAY MCXaHHUYCCKUMU U SJICKTPOMArHUTHBIMU KOJICOAHHSIMHU




®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B UECATLHOM

15
KoJ1e0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxaroUMX KoJeOaHUsIX. BeiHy X 1eHHbIE

16 MexaHuuyeckue kosnebanus. Pezonanc. BoinyxieHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHUs
[lepemennblit Tok. CHHYCOUAATBHBIN IEPEMEHHBIH TOK.

17 MoOIIHOCTb IEPEMEHHOT0 TOKA. AMIUIMTYIHOE U
JeMCTBYIOIIEE 3HAUEHNE CHIIbI TOKA U HANIPSKEHUS

18 Tpanchopmarop. [IponsBoacTso, nepegaya u noTpedieHne
JNEKTPUYECKOMN SJHEPTUU
YCTpOoUCTBO U IPAKTUUECKOE TPUMEHEHUE DIIEKTPUUECKOTO

19 3BOHKA, F€HepaTopa NePEMEHHOr0 TOKa, JIMHUN
JNEeKTpoIepesad
DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE DJIEKTPOIHEPTUH.

20 KynbTypa ucnoib30BaHus JJIEKTPOIHEPTUN B IIOBCEAHEBHOM
KU3ZHU
MexaHnnyeckue BOJIHBI, YCIIOBUA pacnpocTpanenus. [lepuos.

21 CKOpOCTh pacrpoCTpaHEHHUs U AJIMHA BOJIHBIL. [lonepeunbie u
MIPOI0JIbHBIE BOJIHBI

99 3Byk. CKOpoCTb 3ByKa. [']poMKOCTh 3ByKa. BbicoTa TOHA.
TemOp 3ByKa

93 DJIEKTPOMAarHuTHHIEC BOJIHBI, UX CBOMCTBA U CKOpoCTh. [lIkana
3JIEKTPOMArHUTHBIX BOJIH

24 [IpuHUHMIBI paMOCBA3U U TeNEBUIEHUA. Pa3BuTHE CpeacTB
cBs3u. Paguonokanus

25 KonTtponpHas padoTta No2 «KonebaHust 1 BOJTHBD)

26 [IpsimonuHeliHOE pacpoCTpaHEHHE CBETA B OJTHOPOJHOM
cpene. Todeunslit HICTOUHMK cBeTa. JIyd cBeTa

97 OtpaxxeHue cBera. 3aKOHbI OTpakeHHs cBeTa. [locTpoenue
M300pakeHu B MIIOCKOM 3epKalie

08 [Ipenomnenue cBera. [lonHOE BHyTpEeHHEE OTpakKEHHE.
[IpenenbHbli yroa NOJHOTO BHYTPEHHETO OTPaKEHUS

29 Jlaboparopnas padota Ne5 «M3mepenHune nokazarens
MIPEIOMIIEHHUS CTEKIIa»

30 JIunssl. [loctpoenue nzobpaxkenuii B inn3e. @opmyrna TOHKOH
JVH3bI. Y BEIMYEHUE JINH3bI

31 JIaGopatopHas pabota Ne6«lccnenoBanue cBocTB
N300pakeHU B JTMH3aX»

39 Hucniepcus cBeta. CoxxHbIi coctaB 6enoro ceera. L[Ber.

Jlaboparopuas Ne7 pabora «Habnrofenue qucrepcuu CBETay




Wutepdepennus cera. Audpaxnus cBera. AudpaxinronHas

33 R
pemérka

34 ITonepeynocts cBeTOBBIX BOJIH. llomsgpu3anus ceera

35 OnTrueckue npruOOPbI U yCTPOUCTBA U YCIOBHSI UX
0€30MacHOTr0 NPUMEHEHUS

36 ['paHuIIBI IPUMEHNMOCTH KJIACCUYECKON MEXAHUKH.
[TocTynatel crienuanbHON TEOPUHU OTHOCUTEIBLHOCTU

37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU U
COKpAILEHUE JUTUHBI

38 DHeprus U UMIYJbC PENATUBUCTCKON YacTULbl. CBSI3b Macchl
C DHEPIrUel U UMIYJIbCOM. DHEPIHUsl TOKOS

39 Kontponsnas padora Ne3 «Ontuka. OCHOBBI CHIEIIUATILHOM
TEOPUU OTHOCUTEILHOCTH»

40 ®otonsl. opmyna [1nanka. DHeprus U UMIyIbC GOTOHA

41 OtkpsiTue U uccnenoBanue Gorodddexra. OnbiTor A. I'.
CroneroBa

4 3akonsl Ppotorddexra. YpaBHeHHE DUHIITEIHA 151
dhotorddekra. «KpacHas rpanuna» porodddexra

43 Hasnenue cBera. OnbiTel I1. H. JIeOeneBa. Xumudeckoe
NEUCTBYUE CBETA

m TexHuueckne yCcTpoMcTBa U MPAKTUYECKOE MPUMEHEHHUE:
(dhoTormeMenT, (OTOMATUNK, COTHEUHAS OaTapesi, CBETOIUO/

45 Pemrenue 3agad mo reMe «DneMeEHTHI KBAHTOBOM OIITUKIY

46 Mogenb aroma Tomcona. OnbiTel Pe3epdopa o paccestHuio
a-yactull. [lnanerapuas mMonenb aroma

47 [Tocrynater bopa

48 N3nyuenue u nornouieHue GOTOHOB MPH MEPEXo/ie aTOMa ¢
OJIHOTO YPOBHSI SHEPTuu Ha Apyroi. Bupl criekTpoB
BosHoBsie cBolicTBa yacTuil. Bosinbl e bpos.

49 KopnyckynsapHo-BoaHOBOM ayanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE M3JTy4eHUE

50 OtkpsiTue pagunoakTuBHOCcTH. OnbiThl Pesepdopaa no
OTIPEJEIICHUIO COCTAaBa PaJIMOAKTUBHOIO U3JIy4EHUS

51 CaoiicTBa anb(da-, 6era-, ramma-uziaydeHus. Bnusaue
PaaMOaKTUBHOCTH HA KUBBIE OpPraHU3MBI
OTkpbITHE TPOTOHA U HEWTpoHa. M30Tombl. Anbda-pacna.

52 DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4yeHue

53 OHeprus CBs3U HyKJIOHOB B sfpe. SlaepHble peakiui.

Snepuslii peakrop. IIpo0iaeMbl, NEpCIEKTUBBI, SKOJIOTHUYECKUE




aCIIEKTHI IEPHOU DHEPIeTUKHU

OnemeHTapHble YacTUlbl. OTKpBITHE NO3UTPOHA. MeTo bl
HAOJIOICHUS M PETUCTPAIIMH AIEMEHTAPHBIX YacTHIl. Kpyribiid

>4 cron «DyH1aMeHTaIbHbIE B3aUMOICUCTBHS. EAMHCTBO
(bU3NIECKO KapTHHBI MHPay

55 Bun 3Bé3nHoro neba. Co3Be3ausi, ipkue 3BE3/bI, TUIAHETHI, UX
BUMMOe ABrxkeHnue. CoaHedHas cucrema

56 Comnnue. Conneunas akTuBHOCTh. Mctounuk sHepruu ComHia
" 3BE3]
3BE3/1bI, ©X OCHOBHBIEC XapAKTEPUCTUKH. 3BE3IbI TIIABHOM

57 MOCJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3].
CoBpeMeHHbIE TTPEICTABICHUSI O TIPOUCXOKIEHUN U DBOJIIOIIHT
ConHua u 386311
Muneunsiii [Tyte — nama [Nanaktuka. [TonoxxeHnue n 1Br>xeHue

58 Connna B Nanaktuke. ['amaktuku. YEpHbIE IBIPHI B AApax
TaJTaKTHUK

59 Bcenennas. Paz6eranne ramaktuk. Teopust bonbioro B3peiBa.
PenukToBOe n3nmydenne. MeraranakTuka

60 Hepemennsie mpo6ieMbl acCTpOHOMUHT

61 KonTtponsHas padota Ned «DneMeHTBI aCTPOHOMHH U
acTpOPU3UKNY
O6o06matromuii ypok. Ponb ¢pus3uku u actTpoHOMUM B

62 9KOHOMHUYECKOH, TEXHOJOTHUYECKOM, COIMATBLHON U ATHYECKOH
cdepax aeaTeabHOCTH YeJIOBeKa

63 O6o06matomuii ypok. Poss 1 MmecTo pu3uku u acTpOHOMUU B
COBPEMEHHOM HAay4YHOUW KapTUHE MUpa

64 O6o06matromuii ypok. Poss ¢puzndeckoit Teopuu B
(hopMHpOBaHUH MTPEICTABICHHUM O PU3NYECKOM KapTHHE MUpa
O6o6maromuii ypok. Mecto (uznueckoit KapTUHBI MUpPaA B

65 0011eM psTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MIpeICTaBICHUM O IPUPOJIE

66 PesepBHblit ypok. MaruutHoe mosie. DIeKTpoOMarHuTHas
WHIYKINS

67 PesepBHblil ypok. Ontuka. OCHOBBI CIENMAIIBHOW TEOPUHU
OTHOCHUTEIbHOCTH

68 Pesepnbiii ypok. KBantoBast ¢puznka. DneMeHTH aCTPOHOMUU

1 acTpo(U3UKH
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