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e (enepasbHOTO KOMIIOHEHTA TOCYAAPCTBEHHOTO CTaHapTa O0IIero 00pa3oBaHus,

® TPUMEPHOU MPOrpaMMbl 1o (PU3MKE OCHOBHOTO 00mIero obpazoBanus (coctaBurenu: 0.
N. lux, B. A. KopoBuH)

e (enepasbHOTO TMEpevHs YIeOHUKOB, PEKOMEHIOBAHHBIX MUHHUCTEPCTBOM 00Opa3oBaHUs
Poccuiickoit @enmepanyii K HCIONB30BAaHWIO B  00pa30BaTeNbHOM TIpoIlecce B
001eo0pazoBaTenbHbIX yupexkaeHusx Ha 2020-2021 yueOHsIii ro,

e C yyeToM TpeOOBaHHI K OCHAIIEHUIO 0Opa30BATENBHOTO MPOLIECCa B COOTBETCTBUH C
COJIEp’)KaHHWEM HATIOJHEHUS Y4YeOHBIX TIPEIMETOB KOMIIOHEHTa TOCYAapCTBEHHOTO
CcTaHJapTa 001Iero 00pa3oBaHus,

e apropckoi nmporpamMmsl «®Pusuka, 10 — 11», aBt. I'. 1. Mskumes.

PabGowyas mporpamMma  CONEHCTBYET  COXPAHEHHUIO  €AMHOTO  00pa30BaTEIBLHOTO
MPOCTPAHCTBA, HE CKOBBIBAaS TBOPUYECKONM WHUIMATUBBI YYHUTENS, MPENOCTABISET IMIUPOKHE
BO3MOXXHOCTH JUIS peaM3aluy Pa3IUYHbIX MTOAXO00B K MOCTPOSHHUIO Y4eOHOT0 Kypca.

®dusnka Kak HayKa 0 HanboJsee oOIuX 3aKOHaX MPHUPOJIBI, BHICTYIAs B KA4eCTBE YYEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIICCTBCHHBIN BKIIa]] B CUCTEMY 3HaHHUI 00 OKpYXarolieM MHpe.
Ona packpblBaeT pojib HAayKM B DKOHOMHUYECKOM U KYJIbTYPHOM pa3BUTHUU OOIIECTBA,
CHocoOCTBYeT (POPMHUPOBAHUIO COBPEMEHHOI'0 HAyYHOIO MUPOBO33peHus. [l pemeHus 3anad
(dbopMUpPOBaHHA OCHOB HAYYHOI'O MHUPOBO33PEHHUS, PA3BUTHS MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH
Y TIO3HABATEIbHBIX HHTEPECOB IMIKOJIHLHUKOB B MPOIECCEe H3yueHUs (PU3HKU OCHOBHOE BHIUMAHHE
ClIelyeT yAeNsATh He mepefaue CyMMbI TOTOBBIX 3HAHUI, a 3HAKOMCTBY C METOJaMH HAYyYHOTO
MO3HAHUS  OKPYXKAIONIETO MHpa, IOCTAaHOBKE mpobieM, TpeOyrommx OT  y4aluxcs
CaMOCTOSITENIHOM JeSTeIbHOCTH MO UX paspenieHnto. O3HaKOMIIEHHE IIKOJIBHUKOB C METOJIaMU
HAYYHOTO TMO3HAHUS MPEATOIAraeTcsl MPOBOIUTH MIPH H3YUYEHUH BCEX Pa3JIeNioB Kypca PU3UKH, a
HE TOJBKO MPU U3YYEHUH CHELUATBLHOTO pasaena «Pu3uka U METOAbl HAyYHOTO MO3HAHUSY.

I'ymanuTapHoe 3HaueHHe (PU3UKU KaK COCTaBHOM 4acTH 001Iero o0pa3oBaHUH COCTOHT B
TOM, YTO OHAa BOOPYXAET IIKOJIbHUKA HAYYHbBIM MEMOO0OM NO3ZHAHUA, TIO3BOJISIONIUM M0JIy4aTh
O0OBEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MHPE.

3HaHue (U3UYECKUX 3aKOHOB HEOOXOAMMO Uil M3YYCHHS XUMHUH, OHOJIOTHH,
¢usuueckoii reorpadun, rexnonoruu, ObXK.

Kypc dusuku B manHo# pabouei mporpamMme cpeaHero (IoJHOTO) 00Iero oopa3oBaHus
CTPYKTYpUpYeTCSi Ha OCHOBE (UMYECKUX TEOpUH: MEXaHWKa, MOJCKYyIspHas (Qu3uka,
ANEKTPOANMHAMUKA, FTIEKTPOMAarHuTHbIE KOJeOaHusl M BOJIHBI, KBAHTOBas (hH3HKa.

OcobeHHOCThIO TTpeaMeTa «(hu3ruka» B yueOHOM I1aHe 00pa30BaTEIbHOM IIKOJIBI
ABIISIETCS M TOT (paKT, UTO OBJIA/IEHUE OCHOBHBIMH (PU3UUECKUMHU MOHATUSAMH U 3aKOHAMH Ha
0a30BOM ypOBHE CTaJI0 HEOOXOIUMBIM MPAKTUIECKH KAXKIOMY YEIIOBEKY B COBPEMEHHOMN KHU3HU.

N3ydenue pu3uKu B cpeHUX (MOJHBIX) 00Pa30BATEIbHBIX YUpPEKIeHUIX HA 02a30BOM
YPOBHE HANIPABJICEHO HA TOCTHKEHHE CJIeTYIOIIUX HeJIeii:

o oceoenue 3nanuili 0 GyHIaMEHTAIbHBIX (U3NYECKUX 3aKOHAX W MPHUHIIMIIAX, JIEKAIIUX B
OCHOBE COBPEMEHHOM (U3NYEecCKOM KapTHHBI MHpa; HamOoJee BaXKHBIX OTKPBITUAX B
obnmacti (U3HMKHU, OKA3aBIIMX OMNPENCNAIONIee BIUSHHEC HA pA3BUTHE TEXHUKH U
TEXHOJIOTHH; METOJaX HAyYHOTr'O MO3HAHUS IPUPO/IBI;

o 06/1a0¢HUe yMeHUAMU TIPOBOJIUTHL HAONIONCHWS, IUJIAHUPOBATh M BBIMOJHATH
AKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bI H CTPOUTH MOJICIH, TPUMEHSTH MTOTY4YCHHbBIE 3HAHUS
o ¢gusnke A1 OOBSICHEHHS Pa3sHOOOPa3HbIX (DU3UYECKUX SIBJICHUN M CBOWMCTB BEIIECTB;
MPAKTUYECKOTO HCIOJIb30BaHUS (PH3MYECKMX 3HAHWUW; OICHWBATh JIOCTOBEPHOCTH
€CTECTBEHHOHAY4YHOU MH(pOpMaLINK;

®  pazéumue TO3HABATEILHBIX WHTEPECOB, MHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B Ipoliecce NMPUOOPETeHUs 3HAHUN U yMEHUU MO (PU3UKE C UCMOJIB30BAHUEM Pa3IMYHBIX
MCTOYHUKOB HH(GOPMAIIUU U COBPEMEHHBIX HH(DPOPMALIMOHHBIX TEXHOJIOTHU;

J éocnumanue  yYOSXKICHHOCTH B  BO3MOXHOCTH TIO3HAHUS  3aKOHOB  TPUPOJBI,
WCIIOJIb30BAaHUS JOCTIKEHUN (PU3MKKU Ha OJlaro pa3BUTHs YEJOBEUECKOW LMBHIN3AINY;
HEOOXOJMMOCTH COTPYAHHMYECTBA B IPOIECCE COBMECTHOIO BBINOJHEHHUS —3ajad,
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yBa)KI/ITeHBHOFO OTHOIICHHUS K MHCHHIKO OIIIIOHCHTA HpI/I OGC}’)KI[GHI/II/I HpOGHeM
€CTECTBEHHOHAYYHOTO  COJICP)KaHMS; TOTOBHOCTHM K MOPAJIbHO-ITUYECKOH  OIIEHKE
HCITIOJIBb30BaHUS HaqubIX I[OCTH)KCHHﬁ, I-I}’BCTBEl OTBECTCTBCHHOCTHU 3a SaH_II/ITy
OKpY>Kalolleu cpeibl;

o HCIOJIb30BAHHE MPHOOPETEHHBIX 3HAHUI M YMEHHUH IS pelieHHs TPAKTHYEeCKUX 3a1a4
MMOBCETHEBHOMN KU3HH, 00eCTIeYeHUs] O€30IaCHOCTH COOCTBEHHOM JKU3HH, PAallMOHATIBLHOTO
MIPUPOIONONE30BAHUS U OXPAHBI OKPYKAIOIIEH CpeIbl.

Pabouas mporpamma mpemycmarpuBaeT (pOpPMHUPOBAHHE Yy IIKOJIBHUKOB OOLICYYEOHBIX
YMEHHH W HaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JESATEIHHOCTH M KIIIOYEBBIX KOMIICTCHITHH.
[IpuoputeTamMu IS IIKOJBHOTO Kypca (HU3UMKM Ha JTane CpeaHero (MOJIHOro) oOuiero
00pa3oBaHus SBIISIOTCS:

Ilosnasamenvras 0eamenbHOCHb:

o HCIIOJIb30BaHUE JUIS MO3HAHUS OKPY>KAIOILEro MHupa Pa3IUYHBIX
€CTECTBEHHOHAYYHbIX METO0B: HAOIIOIEHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIETUPOBAHHE;
. ¢dopmupoBaHHe yMEHHMH pa3nuyarh (HaKThl, TUIIOTE3bl, MPUYUHBI, CIEICTBUS,
JI0Ka3aTelIbCTBA, 3aKOHBI, TEOPUH;

o OBJIQJICHUE  aJIeKBaTHBIMM  CIIOCOOAMM  pELICHUS  TEOPETHYECKUX U
JKCIIEPUMEHTAIIBHBIX 3a7a4;

. nproOpeTeHre ONbITa BBIABMXKEHUS TUIIOTE3 I OOBSCHEHUS U3BECTHBIX (PAKTOB U

HKCIIEPUMEHTAJIbHON MTPOBEPKH BBIJIBUTAEMbBIX TUIIOTE3.
Hughopmayuonno-koMmyHUKAMUEHAsA 0esmenbHoCmy.

. BJIQJICHUE MOHOJIOTHYECKON W Juajorudeckor pedbto. CrocoOHOCTh MOHHUMATH
TOYKY 3pEHHS COOeCeIHNKA U TPHU3HABATh MPABO HA MHOE MHEHUE;
o WCIIOJIb30BAaHUE ISl PEIICHHS TO3HABaTEIbHBIX W KOMMYHHKAaTUBHBIX 3a]a4

Pa3TUYHBIX UCTOYHUKOB HH(POPMAIIUH.
Pegrnexcusnas oeasmenvnocmo:

. BJIAJICHUE HABBIKAMM KOHTPOJIS M OLEHKH CBOCH JEATEIIBHOCTU, YMEHHEM
IIPEABUACTh BOZMOXKHBIEC PE3YyJIbTaThl CBOUX JCHCTBUM:
. opraHuzanys y4yeOHOM JEATENIbHOCTU: IIOCTAHOBKA II€NM, IUIAHUPOBAHME,

ompesieNieHUue ONTUMATBHOTO COOTHOIIIECHUS IIEJIH U CPECTB.
MecTo npeaMera B y4eOHOM IJIaHe
@DenepanbHbIi 0a3UCHBINA yUeOHBIH TU1aH 1711 00pa3oBaTeNbHbBIX yupexaeHuil Poccuiickoit
®denepanu OTBOIUT 4 4Yaca B HEACHIO JUIA 00S3aTENbHOTO HM3ydeHHUS (U3MKKH Ha 0a30BOM
YPOBHE CTYIEHH CpeaHeTo (MoJIHOT0) obmiero oopa3oanus. B Tom yucie B X u XI kiaccax no
2 y4eOHBIX Yaca B Hemento. B maHHol paboueit mporpamme Ha u3ydeHue usuku B 11 kmacce
OTBOJUTCS 2 4aca B HeIeNo0, u3 pacuéra 33 yueOHbIe Heienu — 66 4acoB B TO/I.

TPEBOBAHMUSA K YPOBHIO
HOATOTOBKH BbBIITYCKHUKOB

OOs3aTenbHBIE  pe3yNbTaThl  M3ydeHUs Kypca «@Pu3mka» TpHUBEACHHI B paszaene
«TpeboBaHus K YPOBHIO IOATOTOBKH BBIITYCKHHUKOBY», KOTOPBIA TOJHOCTBIO COOTBETCTBYET
craHmapty. TpeOoBaHHMS HAmpaBlICHBl HAa pEATU3AIMI0 JEATEIBHOCTHOIO W JIMYHOCTHO
OPUEHTHPOBAHHOTO MOJXOA0B; OCBOCHHE YYAIIUMHCA HHTEIJICKTYAJIbHOW M TPaKTHYECKOU
NIeATEIIFHOCTH; OBJIA/JICHUE 3HAHWAMH M YMEHHSMH, HEOOXOIMUMBIMH B TIOBCEIHEBHOM JKH3HH,
MO3BOJISIOIIMMU  OPUEHTUPOBATHCS B OKPYXKAIOIIEM MHpPE, 3HAYUMBIMU [UIS COXpPAaHEHHUs
OKpYXKaromIel cpesibl 1 COOCTBEHHOTO 3/10POBBS.

PyOpuka «3HaTh/mMOHMMATH» BKIIOYAaeT TpeOoBaHMS K y4eOHOMY MaTepuaiy, KOTOPBIH
YCBaMBACTCS W BOCIPOM3BOJUTCS YYAIIUMHUCS. BBIMTYCKHUKH JOJDKHBI TOHHMAaTh CMBICI
U3y4aeMbIX (PU3MYECKUX MOHATHHA, (PU3NUYECKUX BETUUYNH U 3aKOHOB.



PyOpuka «YMeTb» BKJIIOYAaeT TpeOOBaHMS, OCHOBAHHBIX Ha 0OJiee CIOXKHBIX BHUAAX
JESTEIbHOCTH, B TOM YHCJIE TBOPYECKOW: OMUCHIBATH U OOBSACHATH (U3UYECKUE SIBICHUS U
CBOMCTBa Tel, OTIWYATh TUIIOTE3bl OT HAYYHBIX TEOPUM, JeNaTh BBHIBOJBI HA OCHOBAaHUU
SKCIIEPUMEHTANBHBIX  JaHHBIX, MPUBOAUTH MPHUMEPHl MPAKTHYECKOIO  HCIOJIb30BaHUS
MONyYEHHBIX 3HAHWW, BOCIPUHUMATh MW  CAMOCTOSTENHHO OIEHUBATh WH(OpPMAIIHUIO,
coaepxkairyrocsa B CMU, MHTepHeTe, HAy4YHO-TIOMYJISIPHBIX CTaThAX.

B pyOpuke «cnonb3oBaTh NpuUOOpETEHHBIE 3HAHUS M YMEHHMS B IPAKTHYECKOM
NESTENIbHOCTH M TIOBCEIHEBHOW >KU3HM» MPEICTaBIEHbl TpeOOBaHHWS, BBIXOSIINE 32 paMKU
y4eOHOTO MpoLIecca U HALIEJICHHBIEC Ha peIlieHHE Pa3HOOOPa3HbIX KU3HEHHBIX 3a/1a4.

B pe3ynvmame uzyuenun ¢pusuxu na 6a3060m yposeHe y4eHUK 00J1)CeH

3HATH/IOHMMATDH

o CMBbICJI MOHATHMH: (U3NYECKOE SBIIEHUE, TMIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aUMOJICHCTBHE, DJIEKTPOMAarHUTHOE TOJ€, BOJIHA, (OTOH, aTOM, AaTOMHOE SO,
MOHM3UPYIOIINE U3JTydeHUs, TUIaHeTa, 3Be3/1a, FralakThKa, Beenennas;

. CMBICT (PU3MYECKHX BeJIHYHH: CKOPOCTb, YCKOPEHHUE, Macca, Cujila, HMIIYJbC,
paboTa, MeXaHWYEeCKas JHEPrHs, BHYTPEHHSS JHEprus, aOCONIOTHAs TeMIepaTypa, CPeIHss
KUHETHYecKasi YHEpIHsl YaCTHUI] BEUIECTBA, KOJMYECTBO TEIUIOTHI, SIEMEHTAPHBIN 3JIEKTPHUUECKUN
3apsi;

o CMBIC (u3uyecKux 3aKOHO8 KIACCUUECKON MEXaHUKHU (BCEMUPHOIO TATOTEHMUS,
COXpaHEHUsS DSHEPruu, HUMIYJIbCa), COXPAHEHHs JJIEKTPHUYECKOro 3apsla, TEPMOIWHAMUKH,
3IIEKTPOMArHUTHON MHAYKIMH, PoTod(ddekTa;

o 6KJ1A0 POCCUTICKUX U 3apPYDeHCHBbIX YUeHbIX, OKa3aBIINX HauOoJbIlIee BIUSHUE HA
pa3BuTHe HUZUKY;

yMeTh

o onucwvleams U 00vACHAMY (uzuuecKue A61eHUA U CEOUCMEa mes: TBUKCHHUE
HEOECHBIX T€J U MCKYCCTBEHHBIX CIIyTHHMKOB 3€MJIM; CBOWCTBA ra3o0B, KUIAKOCTEH M TBEPIbIX
TEJ; DJIEKTPOMAarHUTHYIO MHAYKIMIO, PACHpPOCTPAHEHHUE 3JIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE
CBOMCTBA CBETAa; U3JIyUYCHUE U TOTIIOMICHHE CBeTa aTOMOM; (poTtorddexT;

. omauuamp TUIOTE3bl OT HAYYHBIX TEOPUH; Oenamb 6bl600bl HA OCHOBE
HKCIIEPUMEHTAIBHBIX JTAHHBIX; MPUGOOUNL HPUMEPBl, NOKA3bléaloujue, Ymo: HaOIIOICHUS U
9KCIIEPUMEHT SIBJISIFOTCS OCHOBOM IS BBIABMIKEHUS TUIIOTE3 U TEOPUH, MO3BOJISIOT MPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (pHU3MuecKkass Teopus JaeT BO3MOXKHOCTH OOBSCHSATH
M3BECTHBIE SIBJICHUS MTPUPOJIbI U HAayuHBIE (DAKTBI, MPEICKA3bIBATH €11l€ HEM3BECTHBIE SBJICHUS;

o npueoOumsv npuUMeEPbl NPAKMUYECKO20 UCNOIb306AHUA (PUUUECKUX FHAHUIL:
3aKOHOB MEXaHUKH, TEPMOJAMHAMUKH U DJIEKTPOJUHAMUKUA B JSHEPTeTUKE; PA3IUYHBIX BHUJIOB
AIEKTPOMArHUTHBIX U3JTyUYEHUHN ISl pa3BUTHS PAIUuO U TeIIEKOMMYHHUKAIINM, KBAHTOBOW (PU3UKU
B CO3/IaHHUHU JIEPHOIN SHEPTETUKH, JTa3EPOB;

o 60CHPDUHUMAMb U HA OCHOGE NOAYYEHHBLIX 3HAHUIL CAMOCHOAMETbHO
ouenuseamp wvHPOPMALIUIO, colepkamlytocs B coobmenusx CMMU, HurepHere, Hay4dHO-
MOMYJISIPHBIX CTaThsIX;

HCMOJb30BATH NPHOOpPETEHHbIE 3HAHUS U YMEHHS B IPAKTUYECKOM JeSiTeJIbHOCTH U
MOBCEIHEBHOM KM3HH [IJIAA:

. obecrieueHrss O€30MACHOCTH JKU3HENCATEIHLHOCTH B TIPOIECCE HCIOJIb30BAHUS
TPaHCHOPTHBIX CPEACTB, OBITOBBIX AIIEKTPOIPUOOPOB, CpPENCTB panuo- u
TEJIEKOMMYHUKAIIUOHHOW CBSI3H;

. OLCHKM BIIMAHMS HA OpPraHW3M 4YEJOBE€KAa W JPYIME OpPraHU3Mbl 3arps3HECHHS
OKpY>Karolleu Cpebl;

. PalMOHAIBHOTO IPUPOAOIIOIB30BAHNS U 3AIUTHI OKPYKAIOIIEH CPEbI.

Jl1ig Bcex pasnesioB MpH U3YYeHUH Kypca (PU3UKU CpelHEN MIKOJBI B pa3zel
«TpeboBaHus K ypPOBHIO IOJATOTOBKU BBIITYCKHHUKOB)



3HATH/TIOHUMATh

o OCHOBHBIC TIOJIOXKCHUS M3y4aeMbIX (PM3MYSCKUX TEOpHUH M UX POJIb B (DOPMHPOBAHWU HAYyYHOTO
MHUPOBO33PEHHUS;

. 6KJ1A0 POCCUIICKUX U 3aPYOerHcHBIX YUeHbIX, OKa3aBIIUX HauOOIbIICEe BIMSHUE HA Pa3BUTHE
¢buznky;
yMeTh

o nPUBOOUmMB RPUMEPBL ONBIMOG, UILTIOCMPUPYIOWUX, YTO: HAOMIOACHUS M 3KCIIEPUMEHT CIyXKaT

OCHOBOW /JI BBIABIDKCHMS THIOTE3 W MOCTPOCHUS HAYUHBIX TEOPHUH; DKCHCPUMEHT IMO3BOJISIET
MPOBEPUTh HCTHHHOCTH TEOPSTUYCCKUX BBIBOJOB; (hM3WYECKAs TEOpUsS JaeT BO3MOXKHOCTH
OOBSICHATH SIBIICHUSI TIPUPOJIBI U HAy4YHBIE (DaKThI; (GU3HUUECKAsT TEOPHS TO3BOJISET MPEJICKA3bIBAThH
eIlc HEW3BECTHHIC SIBJICHUS W WX OCOOCHHOCTH; TpU OOBSCHECHUM TPUPOJHBIX SIBICHUI
UCTIONB3YIOTCS (PU3UYECKHE MOJCTH;, OAWH M TOT XK€ MPUPOIHBIA OOBEKT WU SBICHUE MOXKHO
HCCIIEIOBATh HA OCHOBE MCITOJIL30BAHUS PA3HBIX MOJIENEH; 3aKOHBI GU3UKU U (HU3NIECKUE TEOPHU
MMEIOT CBOY OTIpe/IeJICHHbIE TPAHUIIBI TPUMEHUMOCTH;

o onucvleams QyHOaMeHmMAaIbHble ONbIMBL, OKA3AGUIUE CYUIECHIGEHHOe GUAHUE HA PA3sumue
dusuxu;

o HpUMEHAMb HOTYYEHHble 3HAHUA 013 PeuleHus Pu3uiecKux 3adau;

o MIPEJICTABNIATE PE3YIbTAThl U3MEPEHUI C YU4ETOM MX TOTPEUTHOCTEH;

o 60CHpUHUMAMb U HA OCHOBE NOAYYEHHBLIX 3HAHUI CAMOCHOAMENIbHO OUECHUBAMDb

uadopmalmio, copepxamgyrocs B cooOmenusx CMU, HaydHO-TIONMYJSPHBIX — CTaThAX;
UCnonb306ams HOBbIC MH(MOPMAIIOHHBIC TEXHOJIOTHH ISl TIOMCKA, 00pabOTKH M MperbsIBICHUS
uHQOpMaUK 1o (GU3UKE B KOMIBIOTEPHBIX 0a3ax AaHHBIX U ceTsax (cetn UHTepHeTa);

HCIIOJIB30BATH npnoﬁpeTeHmﬂe 3HAHUA M YMCHHHA B IIpaKTI/I'—IeCKOﬁ JEATECJIbHOCTH H
TMOBCETHEBHOM KM3HM [IJIS:

o obecrieyeHUsT 0E30MACHOCTH JKWU3HEIEATCIFHOCTH B TPOIECCE HCIONB30BAHUS TPAHCIOPTHBIX
CPEJICTB, OBITOBBIX JIEKTPOIPHUOOPOB, CPEACTB PAANO- U TENIEKOMMYHUKAIIMOHHOM CBA3H;

o aHalM3a W OICHKM BJIMSHHUS Ha OpPraHM3M YEJOBEKa W JIPYrMe OPTaHU3MBI 3arps3HCHUS
OKpY>Kalolllel Cpepbl;

. palKOHANTBHOTO MPUPOIOTIONB30BAHUS U 3aLUTHI OKPY>KAIOIIEH CpPeibl;

o ompezaeNeHus] COOCTBEHHOH MO3UIMH 10 OTHOIIEHHUIO K 3KOJIOTHYECKUM MPOOIeMaM U TTOBEICHHIO

B MMPUPOIHON cpelie.

Coaep:xanue Kypca
11 xmacc
DJIeKTPOAMHAMMKA
MarautHoe mone ToKa. /[lelicmeue MAZHUMHO20 HOAS HA OBUINCYUUECS 3APAANCEHHbLE
yacmuysl. SIBIEHHE BIEKTPOMATHUTHOM MHAYKIMUA. B3auMOCBS3b  JJIEKTPUYECKOTO U
MarHuTHOTO ToJieii. CBOOOIHBIE SJIEKTPOMArHUTHEIE KOJIeOaHus . DIEKTPOMAarHUTHOE TIOJIE.
DJIEKTpOMarHuTHbBIE  BOJIHBI.  BOJHOBBIE  CBOWCTBA  cBeTa.  Pa3nnuHble  BUBI
ANIEKTPOMArHUTHBIX U3TYyYEHUN U UX MPAKTUUECKUE TPUMEHEHUS.
Hemoncmpayuu
MaruuTHoe B3auMOJICHCTBHE TOKOB.
OTKJIOHEHNE AJEKTPOHHOTO MTyYKa MATHUTHBIM TIOJIEM.
MarnuTHas 3aIucCh 3ByKa.
3aBucumocTh IJIC HHAYKIIMU OT CKOPOCTU U3MEHEHUSI MAarHUTHOTO MTOTOKA.
CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.
OcuuuiorpaMMa epeMeHHOro TOKa.
['eneparop nepemMeHHOro TOKa.
N3nyyeHne u mpueM 3JeKTPOMArHUTHBIX BOJIH.
OTtpakeHue 1 NPeOMIICHHE 3JIEKTPOMAarHUTHBIX BOJIH.
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Jlabopamopusie pabomut
1. HaOmromeHue neiicTBAS MAarHUTHOTO TOKA HA TOK.
2. W3yueHue siBICHUA 3JEKTPOMArHUTHOW UHTYKIIUH.
3. OmnpeneneHue yCKOpEHUsI CBOOOTHOTO MaeHUs PY MOMOIIHN MasITHUKA.
Onrtuka. JjieMeHThI CIeUAJbHO TEOPHH OTHOCUTEIHLHOCTH.
3akoHBI pacnipocTpanenus ceeta. UHTepdepennus crera.
Hudpaxuus csera. [lonspuzamnus ceera.
[IpssMonrHENHOE pacpoOCTpaHEHNE, OTPAKEHNE U ITPEIIOMIICHUE CBETA.
Ontuueckue npudopsl. JJudpakunonnas pemérka. [puninun otHocurensHocTy. [locTynars
Teopun 0THOCUTENIBHOCTH. OcHOBHBIE ciieicTBUsA CTO. PelSITUBUCTCKHI 3aKOH CIOKEHUS
CKOpoCTei. 3aBUCUMOCTb SHEPIUH TeJla OT CKOPOCTH €To ABMKEHUs. PensiTuBucTckas
nuHamuka. [IpuHuun coorBeTcTBUS. CBSI3b MEXKIY MAaCCOM U SHEPTUEH.
Hemoncmpayuu
HNurtepdepentus cera.
Hudpaxkius csera.
[Tomy4yenue cnekTpa ¢ HOMOIIBIO PU3MBI.
[Tonydenue cekTpa ¢ MOMOIIbIO AUPPAKIIMOHHON PEIIETKH.
[Tonsipuzanus ceera.
[IpsiMonmHeHOE pacpoCTpaHeHNUEe, OTPAKEHUE U MTPEIOMIICHUE CBETA.
Onrtuueckue mpuodophl
Jlabopamopusie pabomul
4. H3mepenue nokazarens IpeJIOMIICHUS CTEKIA.
5. OmnpeneneHne onTUYECKON CUIIBI M (POKYCHOTO PacCcTOSIHUSA COOMPAIOLICH JIMH3HI.
6. HM3MepeHue NJIMHBI CBETOBOM BOJIHBI.

KBanToBas ¢puzuka

Tunomesa Ilnanka o keanmax. ®orodpdexr. @otoH. [ unomesza de bpoiini o 601HOBbIX
ceoticmeax yacmuy. KopnyckyaiapHo-6011080t Oyaniusm.

[Inanerapnas monens aroma. KBantoBble noctynatsl bopa. Jlasepsl.

Crpoenue aromHoro sapa. Snepueie cuibl. JleeKT Macchl W DHEpPrusi CBSI3U sJpa.
Snepnas sHepretuka. BiMsdHME HOHM3UPYIOIIEW pagualid Ha JKUBBIC OpraHu3Msbl. /{o3a
usnyyeHus. 3aKoH paouoakmuseHo2o pacnaoda. diemenmapHvle dacmuysl. DyHOAMeHmMANbHbIE
83AUMOOEUCMBUSL.

Hemoncmpayuu
Dorodddexr.
JInHeiyaTpie CIEKTPhI U3ITYyUYCHHS.
Jlazep.
CueTynK HOHM3HUPYIOIIUX YACTHII.
Y4eOHO-TeMaTHYECKOE IJIAHUPOBAHME

Paznen, tema KomuuectBo | KonmuecTBo KonuuectBo
4acoB 71a00paTOPHBIX KOHTPOJIBHBIX
pabor pabor
11 xnacc
DJIeKTPOAMHAMHUKA 26 3
Onruka. JJjieMeHTbl CHeNuaJbHOi | 18 3 1

TCOPHH OTHOCUTECJIBbHOCTH.

KBanToBas ¢pusuka 22 0 2

Bcero 66 6 5




Kanennapno-remarndeckoe miaHupoBanue 1o ¢usuke B 11 kimacce
(2 4 B Hexemo, Bcero 66 4; yueOHukH: 1. Mskumes, byxosies — 11 xi).

Ne Tema ypoka Hara Jomarunee
2 POBECHUS 3aaHue
I
Q
& [Inan daxkr
=z
S 3
X 5
DIEeKTPOANHAMHUKA 264
1 | MaraurtHoe nosne. JleiicTBre 1 05.09 §.13EI'D ctpl0.
MarHUTHOTO TOJISl Ha IPOBOJHUK C §.2,3 EI'D c1pl6.
TOKOM .
2 JleficTBME MarHUTHOTO TIOJIS Ha 1 07.09 §.3,4,3 EI'D
JBYOKYILAMCS DJIEKTPUYECKUN 3apsi/l. ctp23. §5, 3 niis
Pemenue 3anau. cam
peur.,ctp26,A1,C2.
3 | MarHuTHbIE CBOMCTBA BELIECTBA. 1 12.09 §.6,m il crp 30
4 OTKpBITHE 2JIEKTPOMArHUTHOU 1 14.09 §7, 3 EI'D cTp34.
MHAYKIMHA. MarHuTHBIN NOTOK.
5 | HanpaBnenue MHAYKIIMOHHOTO TOKa. | 1 19.09 §8.3 EI'D ctp 39.
[IpaBuiio Jlenna. 3akoH
ANEKTPOMArHUTHOM MHIYKIUH.
Pemenue 3agau
6 Buxpesoe anexrpuueckoe nose. 1 21.09 §9,10, 3 niist cam
OJIC MHAYKIMYU B IBUKYIIMXCS pet cTp45
MIPOBOJIHUKAX
7 JlabopaTopnast pabota No2 1 26.09 n§8-10.
«M3yuenue sBaeHUsA
AJIEKTPOMArHUTHOM MHYKITUI
8 CamouHyKUUs. DHEPrus 1 28.09 §11,12,3 nns cam
MAarHUTHOTO TMOJIS peuwt ctp 52. I1 rn2
cTpS2
9 Kontponbnast pabora Nel 1 03.10 [ToBT. I'nm 1-2.
«MarsuTHoe 1ozJe.
DNEeKTpOMarHUTHAsI UHYKIIHS
10 Mexanndeckue KoaecOaHus 1 05.10 §13,3 EI'D c1p 58,
["apMonnueckue KoneOaHus §14, moar. K JIP
Ne3,3 mst EI'D
cTp63S
11 JlaGopatopHas padota Ne3 1 10.10 §14-15, 3 nns cam
«Ornpenenenrue yCKopeHus pe cTp 68..
CBOOOTHOTO TaICHUsI TP TOMOIIN
MasiTHUKa»
12 BbiHyXI€HHBIE MEXAaHUYECKUE 1 12.10 §16, n rn3 cTp73
kosneOanus. Pezonanc
13 DIeKTpOMarHUTHBIE KOJIeOaHuUs 1 17.10 §17-18,3 EI'D
cTp76
14 ®opmyna Tomcona 1 19.10 §19-20,3 nnsa cam
penr cTp8S.




No Tema ypoka Hara JomarHee
3 IPOBEACHUS 3a/1aHue
=
Q
2 [Inan dakt
=g
S &
o
15 | IlepemeHHbI anneKTpudeckuii Tok | 1 02.11 §21, 3 EI'D ctp 90.
16 | JleiicTByroliee 3Ha4eHUE CUIIbI TOKa | 1 07.11 §22,3 EI'D c1p 95.
Y HAIPSKEHUS
17 DIJIEKTPUUYECKUN PE30HAHC. 1 09.11 §23-25.
ABToKOneOaHus
18 | Tpancdopmarop IIpousBonctBou | 1 14.11 §26. §27, noar
HCIIOJIb30BAHUE DJIEKTPOSHEPIUU noxisansl ctp 115.
19 Pemenue 3amau 1 16.11 28, mri 3,43 ctp
115
20 KonTtponpsHas padora Ne2 1 21.11 IToBT a1 3-4.
«MexaHnueckue u
AJIEKTPOMArHUTHBIC KOJICOAHMUS)
21 Mexanndeckue BoJIHBI JJTrHA 1 23.11 §29-30
BOJIHBI. Y PaBHEHHE MEXaHUUYECKOU
BOJIHBI. BOJTHBI B cpesie
22 3BYKOBBIE BOJIHBI. 3BYK. 1 28.11 §31,32
23 | Uarepdepennnms, nudpaxmnus u 1 30.11 §33-34.
NOJISIpU3aIUsl MEXaHUYECKUX BOJIH.
24 DJIEKTPOMArHUTHBIE BOJIHBI 1 05.12 §35-36,10K1aaBI
[lnoTHOCTH MOTOKA
JJIEKTPOMArHUTHOTO U3JIyYEHUs
25 Paguocss3zp Monynsauus u 1 07.12 §37-39, noknansl.
nerektupoBanue. [Ipocreitmmii
paguoONPUEMHUK.
26 [IpumeneHnue paauoBOJIH 1 12.12 §40-43,3 ctp 169
Onruka. JjieMeHThI crenuaanHoi | 18 4
TeOpHUHU OTHOCUTEIbHOCTH.
27 | CBeToBbIE BOJIHBL. 3aKOH OTpakeHus | | 14.12 §44-46.3 ctp 178
CBeTa
28 | 3axoH npenomieHus ceera. [loanoe | 1 19.12 §47-48,pemry EI'D
OTpaXeHUE ctpl86
29 JlaGopatopHas pabora Ned 1 21.12 §49 3 cTp 189
«M3mepenue nokazarens
MPEJIOMJICHUS CTEKJIIA»
30 | Jlunza. Iloctpoenue n3zobpaxenui, | 1 26.12 §50, pemry EI'D
JABAEMBIX JINH3AMHU. cTpl96
31 | ®opwmyna nun3bl. Pemenue 3agau. | 1 28.12 §51-52, 3 ctp201
32 Jlaboparopnas pabota No5 1 16.01 [ToBT §44-52
«OnpeneneHne ONTHYECKON CHITBI U
(OKYCHOTO pacCTOSTHHS
CcOOMpAarOIIeH JTUH3BI»




No Tema ypoka Hara JomarHee
3 MIPOBEICHUS 3a/1aHKe
=
Q
2 [Inan dakt
: s
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33 | Hucnepcus ceera Unrepdepennus | 1 18.01 §53-55
ceera. [Ipumenenue
UHTEPEPEHITHH.
34 Hudpakmus ceera 1 23.01 §55-56.
35 JudpaknuonHas pemeérka 1 25.01 §58,59, 3 cTp224
36 JlaGopaTtophnast pabota Ne6 1 30.01 IToBT §55-59
«M3MepeHune JUIMHBI CBETOBOM
BOJIHBD)
37 [longpuzanus ceera 1 01.02 §60
38 Buasl 351eKTpOMarHuTHBIX 1 06.02 §66-67
n3nydeHuil. CrnekrpajibHble
anmapatbl CIEKTPhI U
CIIEKTPAJIbHBIN aHAJIN3
39 Nudpakpacuoe u 1 08.02 §68, moaroTOBKA K
yIBTPaPHOICTOBOE H3TyUCHHUS. K/p.
Pentrenosckue nyuu. [lkana
AJIEKTPOMArHUTHBIX U3TyYCHHH.
40 | KonTtponbHas padota Ne3 «Ontuka» | 1 13.02 IToBT §44-60,66-
68
41 [IpuHUIKIT OTHOCUTEIBHOCTH. 1 15.02 §61-62,pemy EI'D
[Toctynater Teopun cTp225.
OTHOCUTEIILHOCTH
42 Ocuosueble cineactsust CTO. 1 20.02 §63
PensTuBUCTCKHI 3aKOH CIOKEHUS
CKOpPOCTEH.
43 3aBUCUMOCTb PHEPTHH T€Ja OT 1 22.02 §64
CKOPOCTH €T0 JBUKECHHUSI.
PensTuBucTCKAs AMHAMUKA.
[IpuHIIMTT COOTBETCTBUSA.
44 | Casa3p MeXIy Maccou U sHepruen. | 1 27.02 §65,3 ctp 245
KBanToBas puszuka 224
45 | KnanrtoBas pusuka. ®otoapdexr | 1 01.03 §69
Teopus pororddekra. 3-it 3akoH
dhoTtorddekra.
46 | Ilpumenenue dotodrpdekra. PoToH. | 1 06.03 §70-71
47 Pemenne 3agau no Teopuu 1 08.03 [ToBT §69-71,
dhoTtorddexra JOKJIaIpI.
48 JlaBineHne cBeTa XUMHYCCKOE 1 13.03 §72-73,3-un
nericteue ceera. Gotorpadus.. cTp227, NOKIAbI.




No Tema ypoka Hara JomarHee
3 MIPOBEICHUS 3a/1aHKe
=
Q
2 [Inan ®dakT
=g
S 8
o
49 KonTpomnpnas padora Ne4 «CTO 1 15.03 [ToBT 11 10
u hoTodPdexr cTp278.
50 [Lnanerapnast Mogenp aTomMa. 1 20.03 §74, noxnaaml
51 KBanTtoBsie noctynatsl bopa 1 22.03 8§75, mokmaas
52 Jlazepsnl | 03.04 §76-77, 3-un
cTp297
53 IIpoTOHHO-HENTPOHHASI MOZIETH 1 05.04 §78-79
aqpa.
S nepHblie cubl.
54 | Jedekrt macc. DHeprus cBsizu sapa. | 1 10.04 §80-81,3-uu cTp
309
55 PagnoakTuBHOCTH 1 12.04 §82-83
56 | 3aKkoH paJAMOAKTUBHOTO pacnagau | 1 17.04 §84-85,3-un
€ro CTaTUCTUYECKOE UCTOJIKOBAHUE cTp322
57 MeTtoabs! HaOIIOAEHUS U 1 19.04 §86
PEruCTpalMK 3JIEMEHTAPHBIX YaCTHI]
58 | DHepreTudyeckuil BbIXOA SIACPHBIX | 1 24.04 §87, pemry EI'D
peakiui ctp33159
59 | Henenue ypana. Kanenbnast mogens | 1 26.04 §88-89, pemry EI'D
sipa. SlnepHblii peakTop ctp336,339,
JIOKJIAJIBI
60 TepmosiiepHbIil CUHTES. 1 01.05 §90-91,3-uu cTp
343, moknanpl
61 SAnepHas sHepreTuka. ATOMHas 1 03.05 §92-93,
UHIYCTpPHSL. JIOKJIaJIbI
62 | Bnusinne nonusupyromieit paauanuu | 1 08.05 8§94, moBT 171 12
Ha YKHBBIE OPraHU3MBI. cTp352, noxnaambl
63 DJIeMEHTapHbIE YaCTHUIIBI. 1 10.05 §95-96
OyHAaMEHTAIbHBIE
B3aUMOJICHCTBHS.
64 | Jlentonsl. Anponsl. KBapku. 1 15.05 §97-98
65 | KontponbHas padora NeS «duzuka | 1 17.05 [ToBT §80-98
ATOMHOTO SI/Ipa»
66 ®du3uKa 1 METOAbI HAYYHOTO 1 22.05 3aKIII0YEHUe CTP
MO3HAHUs 408-412
67 IToBTOpEHUE 1 24.05
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IIporpamMMHo-MeTOIHYECKOE OOecTIedeHHe

COOpHHMK HOPMATHBHBIX JOKYMEHTOB. Pu3uka. denepanbHblii KOMIIOHEHT
rocyJIapcTBEHHOTO cTaHAapTa. DeaepanbHbiii 0azucHbii wiad. CoctaButenu: J./1.
Huenpos, A.I'. Apkanses, - M,: JIpoda, 2004.;

[Iporpammel 17151 0011€00pa30BaTENBHBIX yupekaeHuil: ®usnka. ActpoHomus. 7-11 k.
Cocr. 0. U. luk, B. A. KopoBuH. — 2-¢ u31., uctp. — M. : JIpoda, 2001.

Msxummes I'.4., byxosues b.b., Corckuii H.H. ®u3uxka. 11 knacc. YueOHUK 115
obmieo0pazoBarenbHbIX opranusamuii: M.; [Ipocsemenue, 2016

PeivkeBud A.I1. Coopuuk 3ama4u o ¢pusuke 10 11 kmaccst : M.; Ipoda, 2016

Co6opuuk 3anay no ¢usuke 10-11 kmaccw: Coct. Crenanosa [.H. 9-e u3a. - M.;
IIpoceemenue, 2003

. Mancypos A.H., Mancypos H.A. ®u3uka — 10-11: [{ns mkon ¢ ryMaHUTapHBIM
npoduiem o0yuenus: Kaura ais yunrens. — M.; [Ipocsemenue, 2000

. Mskumes I'.f1., CunsikoB A.3. @uszuka: Ontuka. KBanTtoBas ¢usuka.ll ki.: yaeOHHK
JUTs yrn.u3ydenust pusuku: 3-e u3a. — M.; JIpoda, 1998

. Msxumes I'.f., CunsikoB A.3., CnoboackoB b.A. ®usuka: DnexkrpoauHamuka 10-11 ki.:
VYuebHuk 11 yrin.u3ydenust pusuku: 3-e uza. — M.; JIpoda, 1998

. Maxkumes I' ., Cunakos A.3. ®usuka: Koxedanusa u Boausl. 11 ki1.: Y4eOHUK 114

yriuszydenus pusuku: 3-e uzn. — M.; poda, 2001
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