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IHosicuuTeNLHAA 3aIUCKA

Pabouas mporpamma no mpeamery «®dusmkay cOCTaBieHa Ha OCHOBE aBTOPCKOM
nporpammel [ S1.MsxkunieBa (COOpHHK mporpamMm AJist 00IIe00pa30BaTENbHBIX YUPEIKICHHIH,
Ouszuka 10-11 xn./ H.H. Tynekubaesa, A.D.Ilymkapés -M.; [IpocBemenue, 2016r. u mo
yuebHO — MeToauyeckoMy Komruiekty: dusmuka: DnexrpoanHamuka. KoneOanus M BOJHBL
Onrtuka. KBantoBas  ¢usmka. 11 k1. IlpodunbHbIA  ypoBeHB:  ydel.  aiA
0011e00pa3oBaTeNbHBIX YupexkaeHuit / moa penakmueit I'.4. Msakumesa. - M.: [Ipoda, 2016 u
Coopnuky 3amau no ¢usuke. 10-11 knaccel/ABT.-cocT. E.I'.MockoBkuHa, B.A.Bonkos.-M.:
BAKO, 2019.- 320 c.

Hean 1 3aqaumn y4eOHOr0 nmpeamMera

N3yuenne Hpu3KMKu B CpeAHEN MIKOJIE HAPABJICHO HA JIOCTHKECHUE CIEAYIOMINX 1eeii:
® [IOHMMaHHE BO3PACTAIOLIEH POJM €CTECTBEHHBIX HAyK U HAay4YHBIX HCCIICOBAaHHUI B
COBPEMEHHOM MUDE;
e OBJAJICHUE yYaIIUMUCS Hay4YHOTO MOJXO0/a K PEIICHHUIO pa3INyHbIX 33/1a4;

JlocTroKeHHEe ITHX I1eJiei 00eCTIeYnBaCTCsl PEIICHUEM CIICIYIOIINX 3a1a4:

e chopmupoBaTh y oOydaromuxcsi (U3HMIECKOE MBIIUICHHE, YMCHHE CHCTEMAaTU3HPOBATh U
00001aTh MTOJIYYCHHBIC 3HAHUS, CAMOCTOSITEIIBHO MPUMEHSTH MOJyUYECHHBIC 3HAHUS IS
pelLICHHS MPAKTUYECKUX M YUeOHO-HCCIICIOBATEIIbCKUX 3a/1a4;

® yMCHHC aHAIM3WPOBATh, IMPOTHO3UPOBATH WM OILEHWBATH C TO3HWIIMH 3KOJOTHYCCKOU
0C30MaCHOCTH TOCJICICTBUS OBITOBOW M IMPOU3BOJCTBEHHOW JEATSIBHOCTH YEIOBEKa,
CBSI3aHHOU C MCIOJIb30BAHUEM HCTOYHUKOB SHEPTHH.

JanHasg mporpamma cO3[acT YCJIOBHS JI1 BOCIHUTAaHHs IaTPUOTU3MA, I'yMaHU3Ma,
Hay4HOI'0O MUPOBO33PEHMSI, IKOJIOTHYECKOU KYJIBTYPBHI.

yqeﬁHO'MeTOJII/I‘{eCKI/Iﬁ KOMIIJIEKT

PabGoune mporpammsl yriyoseHHoro usydeHus ¢Guszuku B 11 kmacce cocTaBiieHBl 110
y4eOHO — MeToAMuYecKoMy KoMmIuiekTy: ®dusmka: OnexTponuHamuka. KoneOaHUS M BOJHBI.
Ontuka. KBanroBas ¢usuka. 11 k. IlpodunbHbiil ypoBeHb: y4eO. ans o01eo0pa3oBaTeIbHbIX
yupexaenuit / non penakuueit I'.Sl. Msxumesa. - M.: [lpoda, 2016 u COopHuky 3aaay 1o
¢usuke. 10-11 xmaccel/ABT.-cocT. E.I''MockoBkuna, B.A.Bonkos.-M.: BAKO, 2019.- 320 c.
(M3nanue nomymieHo K MCIOJB30BaHUIO K 00pa3oBaTeIbHOM MpOIlecce Ha OCHOBAaHMU IPUKa3a
MunuctepcrBa oOpazoBanus 1 Hayku PO ot 09.06.2016 Ne699)

CTpykTypa yueOHOIr0 npeamera

Tema KoumnuectBo KosmuectBo
4acoB KOHTPOJIBHBIX padoT

DNeKTpOMariuTHas MUHAYKIHS 16 1
MexaHnueckue koneOaHust 10 1
DJeKTPOMarHUTHbIE KOJIeOaHUs 17 1
[TponsBoncTBO 6 -
U [Iepejiava IeKTPUIECKON SHEPTrun

BoJtHOBBIE ITPOTIECCHI 9 -
I'eomeTpryeckas ONTHKA 24 1




Bomnnosas ontruka 18 1
DNIEMEHTHI TEOPHH OTHOCUTEITHHOCTH 5 -
CBeTOBBIC KBAaHTHI 10 1
AtomHas pusmka 8 -
®du3nKa aTOMHOTO SIpa 14 1
DJIEMEHTapHbBIC YACTHUIIBI 9 1
O60011aro1Iee TOBTOPEHUE 24 -
Hroro 170 8

Onucanue ocodeHHoOCTell padoyeii MporpaMmmsbl

[Iporpamma mo ¢usuke mia 11 kmacca paccunrana Ha 170 gacoB (34 yueOuble Henmenu). B
JAHHYIO TpOrpaMMy OBLIM BHECEHBI CIENylolMe W3MEHEeHMsa: M3 mporpammbl 11 kiacca
yOpaHbl Bce J1abopaTtopHbie paboThl. B y4ueOHBIN Tu1aH juies go0aBiieH | 4ac M3 IMIKOJBHOTO
KOMIIOHEHTA, 3a CYET KOTOPOro peajln3yercs AUCUUILIMHA «DKCIepUMEHTaNbHas PU3UKa». ITO
caenaHo A 3¢G¢GeKTUBHOro  (GOpPMHUPOBAaHUS NPAKTUYECKUX U HKCIEPUMEHTAIbHO-
UCCIIEIOBATEIIbCKUX YMEHHH W HaBBIKOB ydammxcs. Kypc skcnepumeHnTtanbHOM ¢usukn 11
KJ1acca paccuuTaH Ha 34 yaca B roj (1o 1 ypoky B HEJelto).

IInanupyemble pe3y/ibTaThl 0CBOCHHS Y4eOHOI0 peaMeTa

JIMyHOCTHBIE:

— TOTOBHOCTh M CIOCOOHOCTh OOYYAIONIMXCS K CaMOPa3BUTHIO U CAMOBOCIHUTAHUIO B
COOTBETCTBUHM C OOIICUCIIOBCUCCKUMH IICHHOCTSAMHU M HJeallaMH T'Pa)KJIaHCKOTO OOIIEeCTBa,
HOTp€6HOCTB B (1)I/I3I/I‘~I€CKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATHAX CHOpTI/IBHO-O3IIOpOBI/IT€JH)HOI71
JESITEIIBHOCTBIO;

—  HEeNpUsITHE BPEAHBIX IPUBBIYEK: KYPEHUs, YIIOTPEOIEHHS aIKOTr0JIsl, HAPKOTHKOB.

—  MHUPOBO33PEHHE, COOTBETCTBYIOIICE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu H
OOIIIECTBEHHON MPaKTUKHU, OCHOBAaHHOE Ha JMajore KyJbTyp, a TakKe pa3Iu4HbIX (opM
0OIIECTBEHHOTO CO3HAHMsI, OCO3HAHKE CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

— HpPaBCTBEHHOE CO3HAHUE U TIOBEJICHHWE HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS W TOBEICHHUS B MOJUKYIHTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH UAJIOT C IPYTMMH JIFOJIbMU, TOCTUTaTh B HEM B3aUMOIIOHUMaHUs, HAXOAUTh
06HII/Ie oEJI U COTPYAHUYATD AJId UX JOCTHUIKCHUS,

— TIpUHATHE  TyMaHUCTHUYECKHX  IICHHOCTEH,  OCO3HAaHHOE,  YBWXKHUTCIBHOE W
0OpOosKenaTebHOE OTHOIIEHHE K IPYTOMY YEIOBEKY, €ro MHEHUIO, MUPOBO33PEHHIO;

— Pa3sBUTHC KOMHGTCHHI/II\/’I COTPyAHHUUYCCTBA CO CBCPCTHUKaMH, JACTBMU MJIAALICTO
BO3pacTta, B3pOCIABIMA B 00pa3oBaTelbHOW,  OOIIECTBEHHO  MOJIE3HOM,  y4eOHO-
HCCJIEIOBATENBCKOM, MPOSKTHON U APYTUX BHUAX JIEATEIHHOCTH.

—  MHpPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS  HAyKH,
3HAYUMOCTH HAayKH, TOTOBHOCTh K HAayYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJICHHE JOCTOBEPHOI
uH(popMaliel 0 MepeNoBBIX JOCTHKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPa M OOIIECTBA;

— TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHWIO, B TOM 4YHCJIE CaMOOOpa3oBaHHWIO, Ha
MPOTSDKEHUHM BCEH KU3HU, CO3HATEIIbHOE OTHOIIEHWE K HEMPEePHIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIICUTHOM MpodeccroHaNbHOMN 1 00IIEeCTBEHHOM NesSTEIbHOCTH,

— DKOJIOTHMYECKas KylbTypa, OEpeXHOE OTHOIIEHUS K POJHOM 3eMje, MPUPOTHBIM
OorarctBam Poccum u Mupa; TOHMMaHUE BIHSHHS COIMAIBHO-DKOHOMHUYECKHX MPOIECCOB Ha



COCTOSTHUE TPUPOAHOW M COIMAIILHON Cpeibl, OTBETCTBEHHOCTh 3a COCTOSIHHUE MPUPOTHBIX
pPECYpCcoOB; YMEHHUSI W HAaBBIKM Pa3yMHOTO MPHUPOAOIOJB30BAHUS, HETEPIHUMOE OTHOIICHUE K
JNEUCTBUSAM, MPUHOCAIINM BpEA JKOJIOTUM, TPUOOPETEHHE OMbITa SKOJIOrO-HANPABICHHOM
eI TEIILHOCTH;

—  TOTPEOHOCTh TPYAUTHCS, YBOKECHUE K TPYAY H JIOIAM TPy, TPYIOBBIM JOCTHIKCHUSM,
JTO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K pa3HbIM BHJAM TPYIOBOMU
JIEATENHHOCTH;

— TOTOBHOCTH K CaMOOOCTY)KHBaHHWIO, BKJIIOYas OOYYCHHE M BBINOJHECHHUE JOMAITHUX
0053aHHOCTEH.

MeTtanpeaMeTHLIE :

e PeryasaTuBHbIE YHHBepPCcAJbHbIe y4eOHbIE JeiCTBUS
BbInyCKHUK HAY4YUTCSH:

- CaMOCTOSITEIILHO OINPEACNATh IS, 33/1aBaTh MapaMeTpPbl U KPUTEPHH, IO KOTOPHIM MOXKHO
OTPEIETUTh, YTO 1eJIb TIOCTUTHYTA;

- OOCHHBATHb BO3MOXXHBIC ITOCIICACTBHUA MOOCTHUXKCHUSA IOCTaBJIEHHOU oeian B ACATCIBHOCTU,
C06CTB€HHOI>'I JKU3HU U XU3HU OKPYXKAIOMIUX JHOIIGIZ, OCHOBBIBAsICb Ha COO6pa)KCHI/I$IX OTUKHN U
MOpaJiu;

- cTaBuUTh U (OpMyIHUpoBaTh COOCTBEHHBIE 3aJayd B 0Opa30BATENbHON NEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

- OLICHMBATh PECYPCHI, B TOM YHUCIIE€ BPEMs U APyrue HeMaTepualbHbIE PECypChl, HEOOXOIMMbIE
JUISL TOCTUIKEHHMS TIOCTaBICHHOM IICIIH;

- BI)I6I/IpaTI) OyTb JOOCTMOKCHHUA LCJIM, IUIAHUPOBATH PCIICHHUE IIOCTABJICHHBIX 3ajady,
ONTUMU3HPYI MATCPHUAIILHBIC 1 HCMATCPUAJTIbHBIC 3aTPAaThI;

- OpraHm3oBbBaTh A(O(DEKTUBHBIA IMOUCK PECypcoB, HEOOXOAMMBIX IS JTOCTHIKEHUS
IMOCTaBJICHHOM IICIIH;

- COMOCTABJIATH MOJIYYCHHBIN pe3yiIbTaT ACSITEIILHOCTH C TTIOCTaBICHHOM 3apaHee MeIbIo.

e Jlo3HaBaTeJbHBIC YHUBEPCATbHbIC y4eOHbIC JeHCTBUA
BbINyCKHUK HAYYUTCS:

- UCKaTh ¥ HAXOAUTh OOOOIIEHHBIE CIMOCOOBI PEIICHHUsS 3a]ad, B TOM YHCIIE, OCYIIECTBISAThH
pa3BepHyThIl WH(GOPMALMOHHBIA MOWCK W CTaBUTh HA €ro OCHOBE HOBbIE (y4eOHblE U
M03HABATEJIbHBIC) 3a]]a4H;

- KPUTUYECKH OILIEHWBATh U MHTEPIIPETHUPOBATH HHPOPMAIIUIO C Pa3HBIX MO3UIIUNA, PACIIO3HABATH
1 GUKCHPOBATH MIPOTUBOPEUHS B MH(POPMAITMOHHBIX HCTOUYHUKAX;

- HCHOJB30BaThb PA3JMYHBIE MOJEIbHO-CXEMaTHUYECKUE CpeacTBa JJid  IpeACTaBICHUs
CYIIECTBEHHBIX CBSI3€ W  OTHOIICHWH, a Takke MPOTUBOPEUYUMN, BBIABICHHBIX B
WH()OPMAITMOHHBIX UCTOYHHUKAX;

- HaxOJWTh W TPHUBOAWTH KPUTHYECKHUE APTyMEHTHI B OTHOIICHWU JEHCTBUU W CYXKICHUH
JIPYroro; CHOKOWHO ¥ Pa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEUYaHUSM B OTHOIICHHUH
COOCTBEHHOTO CYXKJIEHUsI, pacCMaTPUBATh WX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

- BBIXOJUTHh 32 paMKh Yy4eOHOro TMpeAMeTa U OCYIIECTBIAThH IIeNICHANPABICHHBIA TOHCK
BO3MOXKHOCTEH JIJIsl IIUPOKOTO MIEPEHOCca CPEICTB U CIIOCOOOB EHCTBHS;

- BBICTpaWBaTh WHANBUAYAIbHYIO 00pa30oBaTENbHYIO TPAEKTOPUIO, YUUTHIBAS OTPAHUYCHHS CO
CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUUYCHUS;



- MCHSTH U YACPIKUBATH PAa3HLIC TO3UIINU B MO3HaBaTEILHOM ACATCIIbHOCTH.

e KoMMyHHMKaTHBHbIE YHHBepCaJbHbIe y4eOHbIe AelicTBUS
BbinyCKHUK Hay4uTCH:
- OCYILECTBJIATh JIEJIOBYI0 KOMMYHMKALIMIO KaK CO CBEPCTHHUKAaMH, TaK U CO B3POCIBIMU (Kak
BHYTpU 0Opa30BaTe/IbHOW OpraHu3aliM, TaK U 3a €€ MpejaenaMu), NoJ0upaTh MapTHEPOB IS
JIeIOBOM KOMMYHMKALIUM UCXOJs U3 COOOpaKEHUI pe3yJbTaTHBHOCTU B3aWMOJICHCTBUA, a HE
JIMYHBIX CUMIIATHH;
- IPU OCYIIECTBICHUH TPYNIIOBOI pabOThI OBITH KaK PYKOBOAMTENIEM, TaK U YWIEHOM KOMaH/bI B
pa3HbIX poJsX (reHepaTtop uaei, KpUTUK, UCIIOJHUTENb, BEICTYAOIIMM, SKCIIEPT U T.1.);
- KOOPIMHHPOBATH M BBIIOJHATH pPabOTy B YCIOBUAX pPEATbHOTO, BHUPTYaJIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEHCTBUS;
- Pa3BEpHYTO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOJIB30BAHMEM aJ€KBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;
- pacno3HaBaTh KOH(MJIMKTOI€HHbIE CUTYallUd W MPeloTBpaIlaTh KOHQIMKTBI A0 UX aKTUBHOU
¢a3pl, BbICTpaMBaTh JAEJIOBYH0 M OOpa30BaTENbHYIO KOMMYHHUKALMIO, H30eras JHMYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

IIpeameTHbIe

BbinyckHUK Ha yriiy0JIeHHOM YPOBHE HAYUMTCS:

—  OOBSCHATH U AHAIM3UPOBATH POJIb U MECTO (PU3MKM B (OPMHPOBAHUU COBPEMEHHOMN
HAayYyHOW KapTUHBI MHUpA, B Pa3BUTUHU COBPEMEHHOW TEXHHUKHM U TEXHOJIOTMH, B MPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

—  XapakTepH30BaTh B3aUMOCBA3b MEXy (PU3UKON M JPYTUMHU €CTECTBEHHBIMU HayKaMUu;

—  XapaKTepu3oBaThb CUCTEMHYKO CBSI3b MEXIY OCHOBOIIOJAralOUIMMH  HayYHBIMH
HNOHSTUSIMU: IPOCTPAHCTBO, BPEMsl, MaTepHusl (BELIECTBO, OJIE), ABUKEHHUE, CHUIIA, SHEPTHS;

— TOHUMaTh U OOBACHATH IEJIOCTHOCTh (U3MUYECKON TEOpHM, pa3nuyaTh TpPaHMIIBI €€
IMPUMEHUMOCTH U MECTO B PSAAY APYTUX PU3NUYECKUX TEOPUHL;

— BIQAETh IpUEMaMHU  I[IOCTPOEHMSI TEOPETHUECKUX  JOKAa3aTeJNbCTB, a  TaKXKe
IPOTHO3UPOBAHUA OCOOCHHOCTEH MPOTEKaHUs (PU3NYECKUX SIBICHUI M MPOLIECCOB Ha OCHOBE
MIOJIyYEHHBIX TEOPETUUECKHUX BBIBOJOB U JOKA3aTENIbCTB;

—  CaMOCTOSITENIBHO KOHCTPYMPOBAaTh JKCIEPUMEHTAIbHBIE YCTAHOBKM JUISI IPOBEPKH
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COITIOTHYIO M OTHOCUTEIbHYIO MOIPEIIHOCTH;

—  CaMOCTOSITENIbHO IJIAaHUPOBATh U MPOBOJUTH (PU3NUYECKUE IKCIIEPUMEHTHI;

—  pelaTh NPaKTUKO-OPUEHTUPOBAHHbIE KAUECTBEHHBIE U PACUETHBIE (PU3NUYECKHE 3a]]auH C
OMOpOM KaK Ha U3BECTHbIE (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIENH, TaK U Ha TEKCTHI C
M30BITOYHON UHpOpMAIIHE;

—  OOBSACHATH TPaHUIBl MPUMEHEHHUS H3YYEHHBIX (PHU3MUECKUX MOJeNed Npu pEelIeHUU
(U3NUECKUX U MEKITPEIMETHBIX 3a7ay;

— BBIIBUTaTh TUIOTE3bl HAa OCHOBE 3HAHUS  OCHOBOINOJIATAOIIUX  (DU3HYECKHX
3aKOHOMEPHOCTEHN U 3aKOHOB;

—  XapakTepu3oBaTh  MIOOANbHbIE  MPOOJIEMBI,  CTOAILIME  IEpel  YeIOBEYECTBOM:
HHEPreTHUECKUE, ChIPhEBBIE, IKOJIOTUUECKUE, U POJIb (DU3UKHU B PELICHUH 3TUX MPOOIIeM;

—  OOBACHATH NPUHUUIBI PadOThl M XapaKTEPUCTUKHU H3YUYEHHBIX MAIlUH, MPHOOPOB H
TEXHUYECKHUX YCTPOMICTB;



—  OOBSACHATH YCIOBHA NPUMEHEHHS (PU3UUYECKUX MOJENEH MpH PElIeHUH (U3UIECKUX
3a1a4, HAXOOUTh aJCKBaTHYIO TPEIJIOKEHHON 3amade (U3MYECKYI0 MOJIENb, pa3pemaTh
npobaeMy Kak Ha OCHOBE MMEIOLINXCS 3HAHUMU, TaK U TPU TTOMOIIH METOJIOB OLIEHKH.

BoInycKkHUK HA yriry0JIeHHOM YPOBHeE MOJYYHT BO3MOKHOCTb HAYYUThCS:

—  npoeepsimv IKCNEPUMEHMATbHLIMU CPEOCMBAMU BbLOBUHYMblE 2UNOME3bl, GOPMYIUPYSL
yenb UCCIe008anUsl, HaA OCHO8€ 3HAHUSL OCHOBONOAALANOWUX DUIUUECKUX 3AKOHOMepHOCmell U
3aKOHO08;

—  onucwleamv U AHATUIUPOBAMb NOJYUEHHVIO 8 pe3ylbmame NpPOBeOeHHbIX Qu3UuecKux
IKCNEPUMEHMO8 UHpOpMayuio, onpeodeisims ee 00CHOBEPHOCIb,

—  NOHUMamv U 0OBACHAMb CUCMEMHYIO C853b MeHCOY OCHOBONONALAIOWUMU HAYYHLIMU
NOHAMUAMU. NPOCMPAHCMBO, 8peMsl, Mamepusi (6ewyecmeo, noje), 08UdxiceHue, CUuld, IHEPeUsl;

—  pewamv  OKCNEPUMEHMAIbHblEe,  KAYeCMBeHHble U  KOAUYeCmeeHHvle  3a0ayu
ONMUMNUAOHO20 VPOBHSL CILONCHOCHMU, UCHONb3YS (u3uUYecKue 3aKoHbl, a MaKdice YPAGHeHUs,
cesazvlsaOuue usuyeckue BeaIUdUHbl,

—  AHAIUBUPOBAMb 2PAHUYLL NPUMEHUMOCMU PU3UUECKUX 3AKOHO8, NOHUMAMb 6Ceoduull
xapaxmep QpyHOAMEHMAIbHBIX 3AKOHO8 U 02PAHUYEHHOCHb UCNOb308AHUSL YACHHBIX 3AKOHO8;

—  ¢opmyruposamv u  pewamv HOGble 3adauu, BO3HUKAOWUe 8 X00e YueOHO-
uccned08amenbCKol U NPOeKmMHOU 0esamelbHOCMU,

—  YCcogepuieHcmeosams  npudopvl U Memoovl UCCAeO08AHUSL 6 COOMBEMCMBUU  C
NOCMAGAEHHOU 3a0aYell;

- UCNONIL308AMb MEMOObl MAMEMAMUYECKO20 MOOETUPOSAHUS, 8 MOM YUcCle npocmeluiue

cmamucmuyecKkue mMemoowl 071 00pabomKu pe3yiIbmamos IKCnepumerHma.

Conep:xanue yueOHOIo npeamera

Yri1y0/1eHHBIH YPOBEHb
DU3UKA M eCTECTBEHHO-HAYYHbIH METO/ MO3HAHUS NPHUPOALI
®dusmka — pyHAaMeHTalbHast Hayka o npupojie. Hayunslit MeTon no3Hanus mupa. Bzaumocss3p
MEXy (PU3UKOHM U APYrMMH €CTECTBEHHBIMH HayKaMU. MeTo/1bl HAyYHOTO MCCIIEeI0BAHUS
¢usnueckux siBieHui. [lorpenHoctu n3Mepennii Gpusnueckux BeIuuuH. MoaenupoBaHue
SIBJICHUH ¥ TPOIIECCOB MPUPOABl. 3aKOHOMEPHOCTH U CIIY4aitHOCTb. [ paHUIIbl TPUMEHUMOCTH
¢uznyeckoro 3akoHa. PuznyecKkue TEOPUH U MPUHIIUII COOTBETCTBUSA. Polib M MeCTO PU3HKH B
(OopMHUPOBAHNUN COBPEMEHHOM Hay4YHOI KapTUHBI MUPA, B IPAKTUYECKON JESTEIbHOCTH JIHOJCH.
®dusuka U KyJIbTypa.

DJIEKTPOANHAMM KA

[ToTok BekTOpa MarHUTHOM MHIYKUIUHU. SIBIEHUE JIEKTPOMArHUTHOM UHIYKIIMH. 3aKOH
aneKTpoMarHuTHOM uHAYKIMU. 3/1C uHayKIMK B IBIKYIIMXCS poBoAHUKaX. [IpaBuio Jlenia.
SBnenne caMonHAYKIIMU. UHIYKTUBHOCTh. DHEPrUs SJIEKTPOMArHUTHOTO MoJisi. MarHUTHbIE
CBOMCTBA BEIIECTBA.

OnexkTpoMarHuTHble Konebanus. KonebarenbHblit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE
KoJeOaHus. BeIHYKIeHHBIE 2JIeKTpOMarHuTHhIC Kojiebanus. Pesonanc. [lepemeHHBbIi TOK.
Konzgencarop u karyiika B [Iely epeMeHHoro Toka. [Ipon3BoacTBo, nepenada u norpediaeHue
AIIEKTPUYECKON IHEPTUH. DieMenmapHas meopusi mpancgopmamopa.



DJNeKTpOMarHuTHoe noJje. Buxpesoe anekTpuyeckoe nojie. DIeKTPOMarHUTHHIE BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. J(Mama3oHbl AJI€KTPOMArHUTHBIX U31y4YE€HUN U UX
MpaKkTUYeCcKoe MpuMeHeHue. [IpuHIunbl paguocBs3u U TEIEBUICHUS.

I'eomerpuueckas onrtuka. [IpsmonuHeitHoe pacripocTpaHEeHHE CBETa B OJJHOPOJIHOM cpee.
3aKoHbI OTpaskeHUs U npenomieHus ceera. [loaHoe BHyTpeHHee oTpakenue. Onruyeckue
PUOOPHI.

BoanoBsie coiicTBa cBeTa. CkopocTh cBeTa. MaTepdepenius ceera. KorepeHTHOCTD.
Hudpaxus ceeta. [lonapuzanus ceera. ucnepcus ceera. [Ipaktnyeckoe npumMeHeHHe
AIEKTPOMArHUTHBIX U3TyYCHHH.

OcHOBBI cClIENMAJIBHON TEOPHH OTHOCHTEIbLHOCTH

HMHBapraHTHOCTh MOJYJIsl CKOPOCTH CBETa B BakyyMe. [[pMHIIMI OTHOCUTENBHOCTH DHHIITEHHA.
IIpocmpancmeo u 6pems 6 cneyuanrbHol meopuu OMHOCUMENbHOCMU. IHeP2Us U UMNYIbC
€60000n01 yacmuybvl. CBA3b MaCChl U SHEPTUU CBOOOJHON YaCTHUILIbI. DHEPrHsl TOKOSL.

KBanToBas ¢puzuka. ®usuka aroMa 1 AaTOMHOI0 siApa
[Tpeamer u 3a1a4y KBaHTOBOM (PU3UKH.
TennoBoe n3nmyuyenue. Pacripenenenue sHEpTHH B CIIEKTPE aOCOIIOTHO YEPHOTO Tea.
['umote3a M. [Tnanka o kBantax. ®otodddext. Onbitel A.I'. CToneToBa, 3akoHbI PoTodPdeKTa.
VYpaBuenue A. DitHmTeitHa s Gpotorpdekra.
®otoH. Onvimet I1.H. Jlebeoesa u C.H. Basunosa. I'nnoresa JI. ne bpoiisist 0 BOIHOBBIX
cBoiicTBax yactull. KopmyckynsipHo-BosIHOBOM nyanusM. Jugparyus snekmponos. JlaBinenue
ceeta. CooTHOLIEHHE HeonpeaeaeHHocTel [ eitzenoepra.
Mogenu crpoenus aroma. O0bsiICHEHUE TUHEHYATOT0 CIIEKTpa BOA0PO/1a HA OCHOBE KBAaHTOBBIX
noctyinaroB H. bopa. CrioHTaHHOE 1 BBIHYKAEHHOE U31y4YEeHUE CBETA.

CocraB u cTpoeHmre aToMHOTO sifipa. M3oTomel. SnepHbie cuibl. JledexT Macchl U SHEprust
CBSI3H si/Ipa.
3aK0OH paJIMOaKTHBHOTO pacmaja. SnepHble peakinuu, peakiiuy AeeHus U cuaTe3a. LlermHas
peakuus AeleHus saep. SaepHas sHepreTuka. TepMOsAepHBINA CUHTES.
OnemeHTapHble yacTHIbl. OyHIaMeHTalIbHbIE B3aUMOJICHCTBUS. Y ckopumenu snemenmapHbix
yacmuy.



