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IHosicHuTeABbHASA 3aIIUCKA

Pabouast mporpamMma pa3zpaboTaHa Ha OCHOBE:
- denepanbHBIN TOCYIAPCTBEHHBIN 00pa30BaTENbHbIN CTaHAAPT CPEIHEr0 0011ero 00pa30BaHMS;
- ®enepanbHOil 00pa30BaTEIbLHON IPOIPAMMBI;
- [Ipumepnas nporpamma 1o yueOusiM npeameram. dusuka 10-11 knacesl: mpoekt. - M.: [Ipocselenue.
- [IpumepHast ocHOBHasi 00pa3oBaTesibHas MpoTpaMMa CpeHero oo1ero oopasoanus (000peHa penieHneM (enepaibHOro yueOHo -
METOMYECKOTO 0OO0BEIMHEHHS TI0 001IeMy 00pa3oBanmio,2016r;

- A.B.Illatanuna. ®usuka. Paboune nporpammsbl. Ilpenmernas nunus yueOHuKoB cepun «Kmaccuueckuit kype» 10-11kmacesl, - M.,
[Tpocsemenue, 2017r,;
- OcHOBHOW 00pa3oBaTeILHON TPOTrPaMMBI CpeTHero 061Iero oopazosanus OY;

- YueOnuka I SI.Msxumesa, b.b. byxoBnesa , B.M.Uapyruna «®u3uka.l1 kmacey. -M.: [IpocBemienne

[Iporpamma paccuntana Ha 68 4 13 pacdera 2 4 B HEJIEIIO, YTO COOTBETCTBYET YUEOHO-KAICHIAPHOMY TIJIaHy IITKOJIBI.

ILli1anupyembie pe3yJbTarbl
OcBoenne yueOHOro mpenMera «®Pu3MKa» Ha YpPOBHE cpemHero oOmiero oOpa3zoBaHus (0a30BbI YpOBEHB) AODKHO 00ECIICUUTH
JOCTH)KEHUE CIICTYIONINX JIMYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIBTATOB.

JIMHHOCTHBIE PE3YJIBTATDBI
JIMuyHOCTHBIE pe3yNbTaThl OCBOEHHUsS ydeOHoro mnpenmera «Pu3nka» JOJKHBI OTPa)kaTb FOTOBHOCTb M CIIOCOOHOCTh OOYYaroLIUXCs

PYKOBOJICTBOBAThCS C(OPMUPOBAHHONW BHYTPEHHEH MO3UIMEH JMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHHX
yOex/IeHUH, COOTBETCTBYIOIINX TPAJAULIMOHHBIM LIEHHOCTSM POCCHICKOTO OOIIECTBA, paCIIMPEHNE KU3HEHHOTO OTBITA U OIBITA JAEATEIbHO CTU
B [IPOIIECCE pean3alii OCHOBHBIX HAMPABICHUH BOCIIUTATEILHON IEATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpaxIaHCKOT0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00yJaIOUIErocs Kak akTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTRa;

MPUHATHE TPAAULUOHHBIX 00IIEYETOBEUECKUX T'YMAHUCTUYECKUX U JeMOKPaTHUYECKUX [IEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO [EATEIbHOCTh B MHTEpPEcaXx TpPakJaHCKOTO OOIIecTBa, YYacTBOBAaTh B CaMOYIPABICHHH B
o0Opa3oBaTeIbHON OpraHU3alNy;

YMEHHE B3aMOJICHCTBOBATh C COIIMATLHBIMU HHCTUTYTAaMH B COOTBETCTBHH C UX (PYHKIIUSIMU U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IaTPUOTUYECKOTO BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKON TPaKIAaHCKOWM UACHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE€ OTHOIIIEHHE K TOCYIapCTBEHHBIM CUMBOJIAM, TOCTHKEHHUSIM POCCUUCKHUX YUEHBIX B 001acTH (PU3UKU U TEXHUKHU;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TIOBE/ICHUS;

CMOCOOHOCTh OIIGHMBATH CHUTYAllMI0 W NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH, B TOM YHCJI€ B IEATEIbHOCTH YYEHOTO;

OCO3HaHUE JMYHOTO BKJIaJa B MOCTPOCHNUE YCTOMYMBOTO OyIyIIero;

4) 3cTeTH4eCKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MIPUCYIIET0 (PU3NYECKOI HayKe;

5) TpynoBoOro BocnuTaHus;:

MHTEPEC K PA3IMYHBIM cepaM mpodhecCuoHaIbHOMN 1eATeNbHOCTH, B TOM YUCIIE CBSI3aHHBIM C (DU3HKOIM M TEXHUKOM, YMEHHE COBEPIIAThH
OCO3HaHHbIN BeIOOp Oynyiiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIIAHbI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00IaCTH (PU3UKU HA TPOTSXKEHUH BCEH KU3HU;

6) 3K0JIOrMYeCcKOro BOCIIMTAHHUS:

c(hOpPMHUPOBAHHOCTH SKOJIOTUYECKON KYJIBTYphI, 0CO3HaHHE M00ATbHOIO XapaKTepa 3KOJIOTHUECKUX MPooeMm;

IJTAHUPOBAHUE U OCYILIECTBICHUE ICUCTBUM B OKPYXKAIOIIEH Cpeie HA OCHOBE 3HAHMS 1L[E€JIeH YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTRA;

paclIMpeHue ONbITa AeSITEIbHOCTH SKOJIOIMUECKON HallPaBIEHHOCTH HAa OCHOBE UMEIOLIMXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKON HAyKH;

OCO3HAaHUE LIEHHOCTU HAyyHOW JesTEIbHOCTH, TOTOBHOCTh B IIpOLECCE MH3ydyeHUs (U3UKU OCYLIECTBIATh NPOEKTHYO U
HCCIIEI0BATENbCKYIO 1€ TEIbHOCTh HHANBUYAJIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIE YHHBEPCAJbHbIE Yy4eOHbIe 1eHCTBUS
ba3oBble JJornyeckmne aeMCTBUSA:
CaMOCTOSITENILHO (POPMYITMPOBATH U AKTYaJIU3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPEACIIATH LENU AEATEIbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUH UX IO CTHKECHUS;
BBISIBISITH 3aKOHOMEPHOCTH U TTPOTHUBOPEUHS B PaCCMaTPUBAEMbIX (DU3HUECKUX SIBICHUSAX;
pa3pabaThIBaTh TUIAH pPelIeHus TpoOIeMbl ¢ YUETOM aHaIN3a UMEIOIINXCS MaTepPUATbHBIX M HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B AEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIEJISIM, OLIEHUBATH PUCKU ITOCIEACTBUM ACATEIBHOCTH;
KOOPAWHUPOBATH U BBITIONHSATEH padOTy B YCIOBUSAX pealbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;
pa3BHUBATh KPEATHBHOE MBIIUICHUE TTPH PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3oBble uccienoBarejbCckue JeHCTBUS.



BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITIOUEBBIMU HOHSATHAMH U METOJaMU (PU3NUYECKOM HAyKH;

BJAJICTh HAaBBIKAMHU y4eOHO-MCCIIEAOBATEIbCKOM M MPOEKTHON AEATENbHOCTH B OONACTH (U3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY TOMCKY METOZIOB PEUIeHNs 33/1a4 (PU3NIECKOTO COJCPIKAHUS, TPUMEHEHHIO Pa3IMYHBIX METO/IOB ITO3HAHMS;

BJAJIETh BUAAMU JICATEIBHOCTH 10 MOJYYEHUIO HOBOTO 3HAHHWS, €r0 MHTEPIPETALNH, MPEOoOPa30BAaHUI0 M MPUMEHEHHUIO B PA3IHMYHBIX
Y4eOHBIX CHUTYaIUsX, B TOM YHUCIIE TIPH CO3/IaHUM YUEOHBIX MPOEKTOB B 00JacTH (DU3UKH;

BBISIBIIATH TIPUYHMHHO-CIICACTBEHHBIC CBSI3M W aKTyaJH3UpPOBAaTh 33Jady, BBIJIBUTATh THIOTE3y €€ pelIeHHs, HAXOAUTh apryMEHTHI IS
JI0Ka3aTeNbCTBA CBOMX YTBEPIKJICHH, 3a71aBaTh MapaMeTPbl U KPUTEPHH PEIICHHUS;

aHAM3UPOBATh TIONYYCHHBIE B XOJIE€ DPEUICHHS 3a/aud Pe3ylbTaTbl, KPUTUYECKH OILEHUBATh HMX JOCTOBEPHOCThH, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTH U (GOPMYITHPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BATEIILHON ACATEIBHOCTH, B TOM YHCIIE IIPH N3yYCHUN QU3UKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsIM, OIEHHBAThH MPHOOPETEHHBIN OTIBIT;

YMETh TIEPEHOCUTH 3HAHUS IO (U3UKE B MPAKTHUYECKYIO 00IACTh )KU3HENEATELHOCTH;

YMETh HMHTETPUPOBATh 3HAHHS U3 PAa3HBIX MPEJIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC HJICH, TIPEJIaraTb OPUTHHAIBHBIC TTOIXOABI U PEIICHHUS;

CTaBUTH MTPOOIEMBI M 33]1a9H, TOMYCKAIOLIHE AIbTEPHATHBHBIC PEIICHHS.

Pa6ora ¢ nundopmanueii:

BJIAJICTh HABBIKAMHU MOJIYyYCHHS WHPOPMAIMU (HU3NUECKOTO COACP)KaHHUS U3 HCTOUYHUKOB Pa3HBIX THIIOB, CAMOCTOATEIFHO OCYIIECTBIIATh
MIOWCK, aHAJIN3, CUCTEMATH3alUI0 1 HHTEPIIPETANIO0 HHOOPMAIINH PA3IMYHBIX BHIOB U (GOPM MTPEACTABICHHUS;

OLIEHHMBATh JI0CTOBEPHOCTH HH(OpMALIUH;

UCTIOJIB30BaTh CpECTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTMH B PEIICHHHM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX H
OpraHM3alMOHHBIX 33/1a4 C COOMIONEHUEM TPeOOBaHMI 3PrOHOMHKH, TEXHHKH OE€30MacHOCTH, TMTHEHBI, PEeCypcocOepeKeHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM MH(POPMAIIMOHHON O€30MaCHOCTH;

CO3/71aBaTh TEKCTHI (PM3MUECKOTO COJCp)KaHHMsS B Pa3IMYHbIX (hopMmarax ¢ yd4éTOM HazHa4eHHs MHGPOPMAIMM M LEJIEBOW ayIuTOPHH,
BBIOMpas ONTUMAJIbHYIO (POPMY ITPEACTABICHUS Y BU3yAIN3aIHH.

KoMMyHHMKaTHBHBIE yHHBepcaJbHbIe YUeOHbIe JeilicTBHA:
OCYILECTBIISAT OOIIEHNE Ha YpOKaX (PU3UKU U BO BHE-YPOUHOU /IEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(PIMKTHBIX CUTYal[Mi U cMATYaTh KOHQIUKTHI;
pa3BEPHYTO U JJOTUYHO U3J1araTb CBOIO TOUKY 3PEHUS C MCIIOJIb30BAaHUEM SI3bIKOBBIX CPEZCTB;
MTOHMMATh U MCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON U MHAMBUAYAIbHONU pabOTHI;
BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBUH C y4ETOM OOLINX MHTEPECOB M BO3MOKHOCTEHN KaXI0TO UJIeHa KOJIIEKTUBA,;



IIPUHUMATh L€ COBMECTHOM IEATEIbHOCTH, OPraHU30BBIBaTh U KOOPAMHHUPOBATH JIEHCTBHS IO €€ JTOCTHKEHHUIO: COCTABIATH ILUIAH
JEWCTBUH, paclpesieNiATh POJIU ¢ y4ETOM MHEHHH YYaCTHUKOB, OOCYKAATh Pe3yJIbTaThl COBMECTHOU pabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXK/IOTO YYaCTHUKA KOMAH/IbI B OOIINII pe3yabTaT 1Mo pa3paboTaHHBIM KPHTEPHSIM;

IpeaIararb HOBbIE ITPOEKTHI, OLIEHUBATh UJEH C IIO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH, ITIPAKTUYECKOM 3HAYUMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETUUYECKOE IOBEICHUE B Pa3IMYHbIX CHUTYalUsX, MPOSIBIATH TBOPUYECTBO U BOOOpa)xkeHHE, ObITH
VHHULMATHBHBIM.

PeryasiTuBHBIe YHUBEpPCAJIbHBIE yUeOHbIE IeiCTBUSA
Camoopranusauus:
CaMOCTOSITEIHHO OCYIIECTBISATh MO3HABATEIBHYIO JCITEIHOCTh B 00JACTH (PU3MKU M aCTPOHOMHH, BBISBIISATH MPOOJIEMBI, CTaBUTh U
dhopmynmupoBaTh COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITEIPHO COCTABJIAThH IUIAH PEUICHUS PAcYETHBIX M Ka4€CTBEHHBIX 3aJ1ad, TUIAH BBITIOJIHEHUS MPAKTUYECKOW paboOThI ¢ y4ETOM
MMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3ZMOXKHOCTEH U TIPEMIOYTCHHUI;
JlaBaTh OLICHKY HOBBIM CUTYaIIHIM;
paciupsATh paMKH yueOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHU;
JIeJIaTh 0CO3HAHHBIA BEIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a PEIICHUE;
OIICHUBATh MPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO SPYAULMH B 007acTh (PU3UKH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJIBTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIbLHBIN HHTEJJICKT:
JlaBaTh OIICHKY HOBBIM CUTYaIlHsIM, BHOCUTb KOPPEKTHUBBI B JICSTEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LIETISIM;
BJIa/IETh HaBBIKAMHU MO3HABATENIbHON pereKchy Kak 0CO3HaHUSI COBEPIIAEMBIX ACUCTBUI U MBICTUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB
1 OCHOBaHUI;
WCIOJIb30BaTh MPUEMBI PePIICKCUU ISl OLIEHKH CUTYaIluH, BBIOOpa BEPHOTO PEIICHHUS,;
YMETb OIIEHUBATh PUCKH M CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHIXKEHUIO;
MPUHUMATh MOTUBBI M apPTYMEHTHI IPYTHX MPU aHAIHU3E Pe3ylbTaToB ACSITEIbHOCTH;
MIPUHUMATH ce0s, TOHUMAasi CBOM HEAOCTATKU U JOCTOUHCTBA;
MIPUHUMATh MOTHBBI 1 apTYMEHTHI IPYTHX MPU aHAIHU3E Pe3yAbTaTOB AEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIHOKH.
B mporecce moCTHKEHUSI TUYHOCTHBIX PE3YIbTaTOB OCBOSHUS MPOTpaMMbl 1Mo (pU3MKe IJis YPOBHS CPEIHEro o0Iiero oopazoBaHUs y
00yJaromMXcsi COBEPIICHCTBYETCS] IMOIIMOHABHBIN MHTEJUICKT, IPeAnoarawiuii chopMUPOBAHHOCTD:



CaMOCO3HAHMS, BKJIIOYAIOIIETO COCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE, BUJETh HAIIPABJICHUS Pa3BUTUS COOCTBEHHOM
SMOIMOHAIBHOH cepbl, OBITh YBEpEHHBIM B cele;

CaMOpPETYTUPOBaHMs, BKIIOYAIOIIETO CAaMOKOHTPOJb, yMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTH
aIalITUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHHSM U MPOSBISITh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIONICH CTPEMIICHHE K JO0CTH)KEHHIO IEJIM U YCIEeXY, ONTUMU3M, HHUITUATUBHOCTh, YMEHHE JICHCTBOBAThH
MCXO/IS U3 CBOUX BO3MOXHOCTEH;

OMITATUH, BKJIFOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSHUE APYTHX, YYUTHIBATH €r0 MPH OCYIIECTBICHUN OOIICHMUS,
CTIOCOOHOCTH K COYYBCTBHIO U COTIEPEKHBAHUIO;

COLMABHBIX HABBIKOB, BKITFOUAIONIMX CIIOCOOHOCTH BBICTPAMBATh OTHOILICHUS C JPYTMMH JIIOIBMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U
paspeniaTh KOH(PIUKTEHI.

IHNPEAMETHBIE PE3YJIBTATDI:

K xonmy oOyuyenus B 11 kjiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh CPOPMHUPOBAHHOCTH Y O0YJaIOITIXCSI
YMEHHII:

JEMOHCTPUPOBATh HA TpUMEpax poib W MecTo (GHU3UKM B (OPMUPOBAHMM COBPEMEHHOW HAYyYHOW KAPTHHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOU TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKOM JACITEIBHOCTH JIFOICH, IIETOCTHOCTh U IUHCTBO (PM3MUECKON KapTHHBI MHUPA;

YUYUTHIBATh TPAHUIBI IPUMEHEHHS H3YUYCHHBIX (PU3UICCKUX MOJICIICH: TOUCUHBINA IEKTPHUCCKUI 3apsl, JIyd CBETa, TOUCUHBIH HCTOYHUK
CBETa, siZiepHas MOJICNIb aTOMa, HYKJIOHHAs MOJIE]Th aTOMHOTO Si/Ipa MPH PeIIeHUN (QU3NIECKUX 3a]1ay;

pacrio3HaBath (QU3MUECKUE SBICHHS (IIPOIECCH) U OOBSCHATh MX HAa OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKUA W KBAaHTOBOW (pH3HMKH:
ANEKTPUIECKast IPOBOAUMOCTb, TEINIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBUE MarHUTOB, IEKTPOMArHUTHA SI
WHAYKIWSI, JCHCTBUE MArHUTHOTO TIOJsI HA MPOBOJHUK C TOKOM M JBWOKYIIUICS 3apsij, ICKTPOMAarHUTHBIC KOJICOAHUS ¥ BOJIHBI,
NPSIMOJIMHEHHOE PaCPOCTPAHCHUE CBETa, OTPaXKEHUE, MPEJIOMIICHUE, HHTephEepeHIHs, TudpaKus U MOJSpU3aIUs CBETa, TUCIICPCHS CBETA,
doTosnexkrpudeckuii 3pdexr (dhororddexr), cBeroBoe MaBiIcHUE, BOZHUKHOBCHHE JIMHEHYATOTO CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAS U
HCKYCCTBEHHAS PaIMOAKTUBHOCTB;

OTIMCHIBATh M3YyUEHHBIE CBOMCTBa BEIIECTBa (DIIEKTPHUECKHE, MAarHUTHBIC, ONTUYECKUE, DJIEKTPUUYECKYIO MPOBOJUMOCTb Pa3TUYHBIX
Cpel) W DJIEeKTPOMArHUTHBIE SIBIEHUS (MPOILIECCHI), MCIONb3Ys (pU3MYecKre BETUYMHBI: ANIEKTPUYECKHI 3apsf, cuia TOKa, SJIEKTPUYECKOoe
HanpsOKEHUE, dJIEKTPUUECKOE COMPOTUBIICHHUE, PA3HOCTh MOTEHIIMANIOB, AJIEKTPOABMKYIIAs CHiia, paboTa TOKa, MHAYKIIUS MArHUTHOTO TOJIA,
cuia Amnepa, cuia JlopeHia, HHIYKTUBHOCTh KaTYIIKU, SHEPTUsl MEKTPUYECKOTO W MArHUTHOTO TOJEH, Mepuoj U 4acToTa KoleOaHUi B
KoJIebaTeIbHOM KOHTYpE, 3aps/] M CHUJia TOKa B TIPOIIECCE TAPMOHUYECKUX AIEKTPOMArHUTHBIX KoJieOaHu, (HOKyCHOE PacCTOSIHUE U ONITUYECKa s
CWJIa JIUH3BI, IPU OMUCAHUU MPABHILHO TPAKTOBATh (PU3WYECKHUIA CMBICT UCIOIB3YyEMBIX BEJIMYMH, UX 0003HAYCHUS U €IUHUIIBI, YKA3bIBATh
(bopMyIIbl, CBSI3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEJTMUUHY C JPYTUMH BeTMUUHAMM;



OTIHMCHIBATh M3yUYEHHBIEC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONB3Ys (PU3UYECKHE BETMUUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIHMHA
BOJIHBI M 4YacTOTa CBETa, SHEPrHsl U UMIYIbC (OTOHA, MEPUOJ MONMYpacHaaa, SHEPrHsl CBSI3M AaTOMHBIX sJiEp, NMPH ONUCAHUH NPABUILHO
TPaKTOBaTh (PM3MUECKUN CMBICT HMCIOJB3YEMBIX BEIMYUH, MX OOO3HAUCHHsI W €IWHUIIBI, YKa3bIBaTh (POPMYINbBI, CBSA3BIBAIONIUE JAHHYIO
(U3HYECKYIO BETHUUHY C JPYTUMU BEITUYHHAMU, BRIYUCIIATH 3HAYCHUE (DU3MUECKON BEITMIHHEI;

aHaAM3UpPOBaTh (U3WYECKHE TMPOLECCHl M SIBJICHHSA, HCIONB3yd (U3MYeCKHe 3aKkOHbl W TNPUHIOMIBL 3akoH Oma, 3aKOHBI
MIOCJICIOBATEIFHOTO W TApAJICTBHOTO COCAWHEHHs] TPOBOJHHUKOB, 3akoH J[koyms—JIeHna, 3akoH 3JIEKTPOMAarHWTHOW WHIYKIWH, 3aKOH
MPSIMOJIMHEHOTO PacIpoCTPaHEHHsI CBETA, 3aKOHBI OTPAXCHHUS CBETa, 3aKOHBI IIPEJIOMIICHHSI CBETa, ypaBHEHNE DUHIITEHA 1715t poTodddexTa,
3aKOH COXPAHEHUS DHEPTUH, 3aKOH COXPAHEHUS MMITYIIbCA, 3aKOH COXPAHEHUS JIEKTPHUYECKOTO 3apsijia, 3aKOH COXPaHEHHs MacCOBOTO YHMCIIA,
noctynatsl bopa, 3akoH pagroakTHBHOTO paciaja, MpH 3TOM Pa3inyarh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BHIPAKEHHUE
1 ycIoBUsl (TPaHMIlbl, 00JIaCTH) MPUMEHUMOCTH;

OTIPENIEIIATH HANPaBJICHHE BEKTOPA WHIYKIIMA MAarHUTHOTO ITOJISl IIPOBOIHUKA C TOKOM, CHITBI AMriepa u cutsl JlopeHria;

CTPOUTH U OMUCHIBATh N300pa’keHUE, CO3aBAEMOE TII0CKUM 3€PKaJioM, TOHKOM JIMH301;

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (DM3NUECKUX SBICHHHA U TIPOIIECCOB C UCTIOIB30BaHHEM MPSIMBIX M KOCBEHHBIX M3MEPEHHIA:
pu 3ToM (GOPMYIUPOBATh TPOOIeMy/3a1ady U TUIOTE3Y y4eOHOTO SKCIIEPUMEHTA, COOMparTh YCTAHOBKY M3 MPEMIOKEHHOTO 000PYyIOBaHMUS,
MIPOBOAMTH OTBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISATh MPSAMbIE U KOCBEHHbIE M3MEpeHMs (U3MYECKUX BEJTUYMH, MPU 3TOM BBIOMPATh ONTHUMAJIbHBIM CHOCOO M3MEpeHHs U
MCIOJIb30BaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUI;

HCCIIEZIOBATh 3aBHUCUMOCTH (DU3MYECKUX BEJIMYUH C HMCMOJb30BAHUEM IMPSAMBIX H3MEPEHUN: MPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKcupoBaTh PE3yJAbTAThl MOJIYYEHHON 3aBHCUMOCTH (PM3MYECKUX BEIMYUH B BUE TaOnuil U rpadukoB, JelaTh BBIBOABI MO pe3ylbTaTam
UCCIIEIOBAHNUS;

coOmrofate TmpaBuia O€30MacHOr0 Tpyda NpU MPOBEACHUM UCCIEHOBAaHUNA B paMKax y4eOHOro »JKCIepUMEHTa, Y4eOHO-
HCCIIEZIOBATEIbCKON U MPOEKTHON AEITEIbHOCTH C UCIIOIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U JJa0OPATOPHOTO 000PYI0 BaHNUS;

pemiars pacy€THbIE 3a/1a4 C SIBHO 3aJaHHOW (PU3NYECKON MOJIEINbI0, UCIONb3ys (PM3MUYECKHUEe 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHalln3a
yCIOBUS 33714 BHIOMPATh (PU3UUYECKYI0O MOJIETb, BBIICIATh (PU3HUECKUE BETUYMHBI U (HOPMYIbI, HEOOXOAUMBIE Ui €€ peuIeHus], MPOBOAUTH
pacuéThl U OILICHUBATH PEATLHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3NUECKOI BETNYMHBI;

pelaTh KaueCTBEHHbIE 3aJlaul: BBICTPAUBaTh JIOTHYECKH HENPOTHBOPEUMBYIO LIEMOYKY PACCYKACHUH C OMOPOM HAa U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hpU3NYECKHE SBICHHUS;

WCIONIb30BaTh MNpPH pEHICHUH Y4eOHBIX 3aJad COBpPEMEHHbIe HMH()OPMAIMOHHBIE TEXHOJIOTHM [Js TOUCKA, CTPYKTYpPHpPOBAHUS,
WHTEPIPETAIUN U TPEICTABICHUS Y4EeOHOW W HAyYHO-TIOMYISIpHON HH(OpMAlUU, TOTYYEHHON M3 pPa3IUYHBIX HMCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOIY4aeMYI0 HHPOPMAIIHIO;

OOBSICHATH MPUHITUIBI ASUCTBUS MAIIUH, TPHOOPOB M TEXHUYECKUX YCTPONCTB, pa3Nuyarh YCIOBHUS WX 0€30MACHOTO MCIOIh30BAHUS B



MMOBCEIHEBHOMN JKU3HU;

MIPUBOJIUTH TIPUMEPHI BKJIAJIa POCCUNUCKHUX U 3apyOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE MIPOIIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (M3MKE B IOBCEIHEBHON JKM3HH JUIsi oOecriedeHus Oe30TacHOCTH TpU OOpameHuu ¢
npudOpaMHu M TEXHUYCCKUMHU YCTPOUCTBAMHU, JUISI COXPAHEHUS 370POBBSI U COOIONEHUS HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPY)Karomeh
cpere;
paboTarh B IPyMIE C BBIMIOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, INIAHUPOBATh PAOOTY T'PYIIIIbI, pallHOHATBHO PACIIPENEIATh 00sI3aHHOCTH
Y TJITAHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIIUSIX, aICKBATHO OIEHMBAThH BKJIAJl KaXKJIOTO M3 YYACTHUKOB TPYIIIBI B pEIICHUE
paccMaTpuBaeMoi TpoOJIeMBI.

Conepskanue nporpammsl yueoHoro npeamera B 11 kiacce.

Pasznes. DiiekTpoauHamMuka

Mazcnummnoe none. IneKmpomazHuUmMHaA UHOYKYUA

[TocTostHHbIE MarHuThl. B3amMoaeicTBHE MNOCTOSIHHBIX MAarHuTOoB. MarnutHoe mose. Bektop MarHuTHOM WHAYKOUUW. [IpuHIumn
CYINEPIO3UIIMU MarHUTHBIX Tosiel. JInHuM MarHuTHOM MHAYKIMU. KapTrHa TMHUNA MarHUTHOW MHAYKIIUHU OISl TOCTOSIHHBIX MAarHUTOB.

MaruuTHO€E 1oJje NpoBOJAHMKA C TOKOM. KapTuHa JIMHUN MHAYKIIMM MarHUTHOTO IMOJIs JJMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH ¢ TOKOM. OnbIT OpcTena. BzaumoaencTBue mpoBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOylb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moy 1 HarpasiieHue. JIBMKeHHE 3apsHKeHHONW YacTHUIIBI B OJJHOPOJIHOM MarHUTHOM TioJie. Pabora cunel JlopeHiia.

SIBneHue 5SIEKTPOMArHUTHOW MHAYKIUU. [loTOK BekTOpa MarHUTHOW HWHIAYKIUHU. OJIEKTPOABIKYIIAs CHJIA HHIYKUHUHU. 3aKOH
3JIeKTpoMarHuTHOM unaykuuu dapanes.

BuxpeBoe snekrpuueckoe mose. DIEKTPOABWXKYIIAs Cuila MHAYKIMM B IPOBOJAHMKE, JBMXKYIIEMCS IOCTYNATEIbHO B OJHOPOJAHOM
MarHMTHOM IIOJIE.

IIpasuiio Jlenua.

NHIyKTUBHOCTD. SIBI€HNE CAMOMHAYKUUH. DIEKTPOABUKYILAS CUIIa CAMOUHTYKIIHH.

DHeprusi MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuveckue yCTpOMCTBAa M NMPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE MArHUThI, AJIEKTPOMAarHUTHI, 3JIEKTPOJIBUTATENb, YCKOPUTEIH
AIIEMEHTAPHBIX YACTHUIl, UHIYKIIMOHHAS 11€Yb.



Jlemoncmpayuu

OmnsIT DpcTena.

OTKJIOHEHHE AIEKTPOHHOIO ITy4YKa MarHUTHBIM IOJIEM.

JIMHUM UHIYKIMY MarHUTHOTO TOJISL.

B3anmozeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

HeiictBue cuibl JIopeHIia Ha HOHBI SJIEKTPOIIUTA.

SIBneHne ANEeKTPOMAarHUTHON MHTYKIIHH.

[IpaBuito Jlenna.

3aBUCHMOCTb JIEKTPOJABIKYILEH CHIIBI MHAYKIIMM OT CKOPOCTY U3MEHEHHS] MAarHUTHOTO TTOTOKA.
SIBneHne CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomol

N3ydyeHne MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

HccnenoBanue neicTBUSA MOCTOSSHHOTO MATHUTA HA PAMKY C TOKOM.
Hccnenosanue sABIE€HUS MIEKTPOMAarHUTHOW MHIYKIIVH.

Pa3znen. Kosie0anust 1 BOJIHBI

Mexanuueckue u 31eKmpoMazHuUmHbvle K0Ja1e0anus

KonebarenbHas cucrema. CBoOoAHbIE MexaHHueckue KoseOanus. ['apmonuueckue kosnebanus. Ilepuon, vacrora, amrumartyna u dasa
kosiebanuii. [lpykuHHBIH MasTHUK. MaTeMaTHYeCcKHil MasSTHUK. YpaBHEHHE TapMOHWYECKHMX KojeOanwii. IlpeBpamienue sHepruu mpu
rapMOHHYECKHUX KOJIeOaHUSX.

KonebGarenbubiii koHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KOJI€OaHUS B HUACATBLHOM KOJeOaTeNTbHOM KOHTYpe. AHAIOTHUS MEXIY
MEXaHUYECKUMHU M DIEKTPOMArHUTHbIMU KoneOaHusimMu. Dopmyna TomcoHa. 3akoH COXpaHEHHs] SHEPrUU B HACATBLHOM KojeOaTelbHOM
KOHTYpe.

[IpencraBnenue o 3aryxaromux KosueOaHusX. BeiHyX1eHHbIe MexaHndyeckue kosnebanus. Pesonanc. BolHyXI€HHbBIE 21€KTpOMarHuTHbIC
KoneOaHusl.

[lepemennsbiii Tok. CHHYCOMIAIbHBIN TEPEMEHHBINA TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE U JACUCTBYIOIEE 3HAUEHHUE CUIIbI
TOKa U HaIpsHKEHUSL.

Tpancdopmarop. I[IpousBoacTBo, mepenada M TOTPEOICHHE OSNEKTPUUYECKONH HSHEPrUu. DKOJOTHUECKHE PHUCKU TPH MPOU3BOJICTBE
aneKkTposHepruu. Kynbrypa UCTIOIb30BaHMS 3JE€KTPOIHEPTUHN B MOBCETHEBHON KU3ZHH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUN 3BOHOK, TEHEparop MEPEMEHHOTr0 TOKa, JIMHUHU



3NIeKTpoIepenay.

Jlemoncmpayuu

Hccnenoanue napamMeTpoB KoseOaTeabHOM cucTeMbl (IPYKUHHBIM WM MaTEMaTUYECKUN MasiTHUK).

Habmonenue 3aTyxaromux KoJIeOaH .

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJICOaHUI.

HaGmionenue pezonanca.

CB0OOJHBIE ATIEKTPOMArHUTHBIE KOJIEOAHNUS.

OcuunorpaMmsl (3aBUCUMOCTH CHJIbI TOKA U HANPSDKEHUS OT BPEMEHH) JUIsl 2JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHnc npu nociie0BaTebHOM COEIMHEHNN PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mojenb TMHUM 3IEKTPOTIepeiayn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

HccnenoBanue 3aBUCMMOCTH MEPHUO/Ia MANBIX KOJIEOAHUM I'py3a Ha HUTHU OT JJIMHBI HUTH U MacChl rpys3a.

Hccnenoanue nepeMeHHOTO TOKa B €M U3 MOCJIeI0BAaTEIbHO COENNHEHHBIX KOHICHCATOPA, KaTylIKU U PE3UCTOpa.

Mexanuueckue u 3n1eKMmpoMazZHUMHbLE 6OIHbL

MexaHndeckue BOJIHBI, yClI0BUs pacnpocTpaHeHus. [lepuon. CkopocTs pacnpocTpaHeHus U IMHA BosHBL [lonepeuHbie 1 NpoJoibHbIe
BOJIHBL. IHTEepdepeHnns u nuppakuys MEXaHn4eCKUX BOJIH.

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

ONEeKTpOMarHuTHbIE BOJHBI. YCJIOBUS H3IY4YE€HHs OJIEKTPOMArHUTHbIX BOJIH. B3auMHas opueHrauus BektopoB E, B, V B
AMEKTPOMArHUTHOM BosiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, NPEIOMIICHHME, NOoJspu3anus, IUpakuus, UHTEpHEpeHIHsL.
CKOpOCTb ANEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJIH. IIpuMeHeHue 31eKTpOMarHUTHIX BOJIH B TEXHUKE U OBITY.

[IpuHLMOBI pagUOCBA3U U TeNEBUICHUA. Pafnonokarys.

DNeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAIOLICH cpelibl.

Texnuueckue ycTpOHCTBa M NPAKTUYECKOE MPUMEHEHME: MY3bIKaJbHblE MHCTPYMEHTBHI, YIbTPa3BYKOBas JMArHOCTHKA B TEXHUKE U
MeIUIMHE, pajgap, paAuONpUEMHHUK, TEIEBU30pP, aHTeHHA, TeneoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpaHEHHE MONEPEYHbIX U MPOAOJIBHBIX BOJIH.

KoneOmromieecs Teno kak HCTOYHUK 3BYKa.

HaGmonenne oTpakeHHs U MPEIOMIICHUS MEXaHUYECKHX BOJTH.

HaGmonenne natepepeHunn u Tuppakiind MEXaHHIECKUX BOJIH.

3BYKOBOH PE30HAHC.



Habmronenue cBsi3u TPOMKOCTH 3ByKa U BBICOTHI TOHA ¢ aMIUIMTY/ION U YaCTOTOW KOJICOAHUIA.
HccnenoBanue CBOWCTB 2IEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, IPEIOMIICHHE, TOISpU3aIis, JudpaKius, nHTephepeHIHs.
Onmuka

I'eomerpuueckas onruka. [IpsMonuHeiiHOE pacnpocTpaHEHHUE CBETa B OAHOPOAHOM cperne. JIyu cBera. ToueuHbI MCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoenne n300pakeHuil B MIOCKOM 3epKajie.

[Ipenomnenne cBera. 3akoHbl IpEJOMJICHUS cBeTa. AOCOMIOTHBIM IOKa3aTenb mpeiaomieHus. llolHOe BHyTpeHHee OTpaskeHHeE.
[IpenenbHBIN yroi MOJHOTO BHYTPEHHETO OTPaKECHHUS.

Hucnepcus csera. CinoxHblIi coctaB 6enoro ceera. L{ser.

Cobuparonime u pacceuBarouiue JuH3bl. ToHkass nuH3a. POKyCHOE pacCTOSIHME M ONTHYECKas cuia ToHKoM nuH3bL. IlocTtpoenue
1300pakeHHi B cOOUpAIONINX U paccenBaroLuX JUH3aX. PopMysia TOHKOM JUH3BL. YBEJIUUYEHHE, JaBaeMO€ JTHH30M.

[Ipenensl NPUMEHUMOCTHA TEOMETPUUYECKON ONITHKH.

Bonnosas ontuka. MHtepdepenuus cBera. KorepeHTHble HCTOYHHMKH. YCIOBUS HAONIOAEHHS MAaKCUMyMOB M MHUHHMYMOB B
UHTEeP(HEPEHITMOHHON KapTHHE OT IByX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cera. JudpakunonHas pemeérka. YcnoBue HaOMIOACHUS IMIAaBHBIX MAKCUMYMOB IIPU MaJIeHUHU MOHOXPOMAaTHYeCKOro CBETa
Ha TU(PaKIIMOHHYIO PEIIETKY.

[Tonsapuzanus cera.

TexHuueckue ycTpoiicTBa M MpaKTUYECKOE NMPUMEHEHHWE: OYKH, JIyma, (hoToammapar, MPOEKIMOHHBIM anmapar, MUKPOCKOII, TEJIECKOIl,
BOJIOKOHHAS ONTHUKA, TU(PPAKIIHOHHAS PEHIETKA, MOJISIPOU/.

Jlemoncmpayuu

[IpsimonuHeitHOE pacpocTpaHeHue, OTpaKeHHe U mpeaomiieHre ceeta. OnTudeckue npudophl.

[TonHoe BHyTpeHHEee oTpakeHue. Mojenb CBETOBO/A.

Hccnenoanue cBONCTB M300payKeHUH B JIMH3AX.

Monenu Mukpockomna, TeJaeckomna.

HaGmronenne natepdepeHIum cBera.

HaGmronenue nudpakuum cBeTa.

Habnronenue aucnepcuu cBerta.

[Tonyyenue cnekTpa ¢ HOMOUIBIO MPU3MBI.

[Tonyuenue criekTpa ¢ TOMOIIBIO TU(PAKITUOHHON PEIIETKY.

Habmronenue nonsipu3aiyu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

N3mepenne nokazaTesns NpeJoMIIEHUs CTEKIIA.



HccnenoBanue CBOWCTB H300pakeHUH B JTMH3AX.
Habmonenue aucrnepcuu cBera.

OcCHOBBI cIeNMATbHON TEOPUU OTHOCHTEIBHOCTH
I'panuupl MPUMEHHMOCTH KJIACCHYECKOM MexaHuKH. [locTynarsl crenuanbHOM TEOPUM OTHOCUTENBHOCTH: MHBAPUAHTHOCTH MOIYIIS
CKOPOCTH CBETA B BAaKyyM€, IPUHIUI OTHOCUTEIBbHOCTH DIHILITEHHA.
OTHOCHUTENBHOCTh OIHOBPEMEHHOCTH. 3aMe/IJICHHEe BPEMEHU U COKPAILlEHUE JTTUHBI.
DHeprus U UMIYIbC PEISATUBUCTCKON YaCTULIBI.
CBsI3b Macchl C SHEPTUEN U UMITYJILCOM PEJIATUBUCTCKOM YaCTHUIIbl. DHEPTHUS TOKOS.

Pasnen. KBantoBas pusuka
dnemenmol KGAHM OGO ONMUKU
®otonbl. ®opmyina [1nanka cBsi3u s3HEPTUHN (POTOHA C €T0 YACTOTON. DHEPrHsi U UMITYIIbC (OTOHA.
OtkpriTue u uccienoBanue Gorodddexra. OnbiTer A. I. CronetoBa. 3akoHsl GoTorddekra. YpaBHeHHe DitHIITEHHA 1151 hoTodddekTa.
«Kpacnas rpanuma» dpotosddexra.
JaBnenne cBera. OmwiTel [1. H. JIeOenena.
XUMHAYECKOE IEHCTBUE CBETA.
TexHuueckue ycTpoicTBa U MPaKTHUECKOE MpUMEHEeHHe: POTOdIeMEHT, (DOTOAATUMK, COJTHEUHas OaTrapesi, CBETOIUO/I.
Jlemoncmpayuu
®doTo3(PeKT Ha YCTaHOBKE C IMHKOBOM TIJIACTHHOM.
HccnenoBanne 3akoHOB BHENIHEro GoTtodddexra.
CBeTOINOI.
Conneunast Oarapes.
Cmpoenue amoma
Mogpens aroma Tomcona. OmnbiTel Pezepdopaa no paccesnuro o -yactull. [lnanerapuas monens atoma. [loctynarer bopa. Msnyuenue u
nomoieHrue (GOTOHOB MPH MEPEXOE aTOMa C OJHOTO YPOBHS SHEPTUH HA Apyroil. Bunel criekTpoB. CHeKTp ypoBHEW dHEPTHH aTOMa BOJOPO/Ia.
BonnoBsble cBolicTBa yactul. Bonnsl ae bpoitia. KopnyckyinsipHO-BOIHOBOM Jyanu3m.
CrioHTaHHOE U BBIHYKJEHHOE U3JIy4EHUE.
TexHuueckue ycTpoicTBa U MPAKTHUECKOE MPUMEHEHHE: CTIEKTPATbHBIN aHATN3 (CIIEKTPOCKOM), JIa3ep, KBAHTOBBIM KOMITHIOTED.
Jlemoncmpayuu
Mogpens onbiTa Pezepdopaa.



Omnpenenenue AIUHBI BOJIHBI JIa3epa.

HaGmronenue nuHeHYaThIX CIIEKTPOB U3IY4EHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HaGnronenne nuHenvyaroro cekrpa.

Amomnoe aopo

DKCIIEPUMEHTHI, JI0Ka3bIBAIOIIME CIOKHOCTh CTpoeHus sapa. OTkpeiTHe paguoakTuBHOCTU. OmnbiThl Pesepdopra mo ompeneneHuto
cocTaBa paJHoaKkTUBHOrO u3iyyeHus. CBoiicTBa anb(a-, 6eTa-, raMMa-u3iIydyeHus. BiausHue paguoakTHBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpbiTHE IPOTOHA U HeWTpoHa. HykinonHast Moziens siipa I'eiizen6epra—Banenko. 3apsan sapa. MaccoBoe uuncio siapa. M3oromnsl.

Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnall. 'amma-u3inydenue. 3akoH paiOaKTUBHOTO paciaja.

DHeprus B3 HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext macchl siipa.

SAnepHble peakuuu. [leneHue u CUHTE3 sA1€p.

Anepuriii peakrop. TepmosinepHbiii cuHTe3. [IpoOmeMbl W MEPCHEKTUBHI SACPHON SHEPTETUKH. DKOJOTHYECKHE ACTEKTHI SACPHOMN
SHEPreTUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE O3UTPOHA.

Mertop! HAOMIONEHHS ¥ PETUCTPAIH AIEMEHTAPHBIX YaCTHII.

dyHaMeHTaIbHBIC B3aUMOICUCTBUS. EMMHCTBO pu3nyeckoil KapTUHBI MUpa.

TexHuueckue ycTpoiicTBa U MpakTHUECKOE MPUMEHEHHE: I03UMETp, kKamepa BuiibcoHa, sepHblil peakTop, arToMHas bomoa.

Jlemoncmpayuu

CuéTuMK MOHM3HUPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (poTOTpadusM).

Pa3nes. DiieMeHTBHI ACTPOHOMMH H ACTPOPU3UKH

Oranbl pazBuTHs acTpoHoMHHU. [IprKiIaHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUMU.

Bun 3B€3nHoro HebGa. Co3Besaus, sipkue 3BE3/bI, IIIAHETHI, X BUANMOE IBUKECHHUE.

ConHeuHas cucrema.

Connne. ConneuyHass akTUBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3AbI, MX OCHOBHBIE XapaKTepUCTUKH. Jlnarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTHY». 3BE3/bl INIABHOW MOCIENOBATEIIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3]l INIABHOU
Mocien0BareaIbHOCTH. BHyTpeHHee crpoenue 3BE31. CoBpeMEHHbIE MPEACTABICHUS O MPOUCXOKIEHUU U 3BoJoIMK CoJHLA U 3BE3[. DTarbl
YKA3HU 3BE3L.



Mneunsiii [lyrs — Hama [Manaktuka. Ilonoxenune n nBuxenne ConnHua B [Manmaktuke. Tumbl ramaktuk. PaaporanakTUku W KBas3apbl.
UYépHble ObIpBl B SApax rajJakTUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xab60ma. Pazoeranue ranaktuk. Teopus bonbinoro B3psiBa. PenukroBoe nznydeHue.

MacmrabHnas cTpykrypa Beenennoil. MeraranakTuka.

Hepewénnpie npo0iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmronenuss HeBOOPYKEHHBIM IIA30M C HCIIOJIIB30BAHUEM KOMITBIOTEPHBIX MPUJIOKEHUH MJIsl ONpeNeNeHNs MOJ0KEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be31usi CeBepHOro Moyumapus U spKue 3BE3/bI.

HaGmonenus B Teneckon Jlynsl, minanet, Mieunoro Ilyru.

O06o0maroniee NoBTOpeHne

Ponb ¢u3uku u acTpOHOMHUM B SKOHOMHUYECKOM, TEXHOJIOTUUECKOHN, COIMAILHON M 3THUECKON cepax MesaTeTbHOCTH YeIoBeKa, pOJib U
MecTo (PU3UMKKM M aCTPOHOMHMHM B COBPEMEHHOU HaydyHOM KapTUHE MHpa, pojb (U3NYECKOM Teopuu B (HOPMUPOBAHUU MPEACTABICHUHN O
¢u3nyeckoil KapTHUHE MHUpa, MECTO (PU3NYECKON KapTHHBI MUpa B OOILIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX MpPEICTaBIECHUN O

IPHUPOJIE.



Tematnueckoe IIIaHUPOBAHUE

Temarnyeckoe muanupoBanue mo ¢usuke A 11-1o Kiacca cOCTaBIeHO C y4eToM pabodeii mporpaMmMbl BOCTIUTAHUSL.
BocnurarensHBIHN IIOTECHIMAJI JAaHHOTO y‘~I€6HOFO npeamMeTa oOecrieunBaeT peain3alvio CICAYIOIUX LEJICBLIX IMPUOPUTCTOB BOCIHUTAHHA
oOyyaromuxcs COO:

BI)II[GJIGHI/IG AaHHOT'O MPUOPUTETA CBA3AHO C 0COOEHHOCTAMH IIKOJIBHUKOB FOHOIIECKOTO BO3pacTa: C ux HOTpe6HOCTBIO B JKXU3HCHHOM
CaMOOIIPENIETICHUH, B BBIOOPE JajIbHEHIIEro )KU3HEHHOTO MyTH, KOTOPbIN OTKpPbIBAETCs Mepel HUMH Ha MOPOre CaMOCTOSITENIbHOM B3pOCIOn
#u3HU. CenaTh NpaBWIbHBIN BHIOOP CTapIlIEKIACCHUKAM IMOMOYKET UMEIOLIUICS Y HUX PeallbHbIM MPAKTUUECKUN OMBIT, KOTOPBIM OHU MOTYT
HpI/IO6pCCTI/I B TOM 4YHCJIE U B HIIKOIJIC. Ba)KHO, yTOOBI OIBIT OKa3ajcs COOHAJIbHO 3HAYUMBIM, TaK KaK UMCHHO OH IIOMOKCT TAapMOHHYHOMY
BXOJKJICHUIO IIKOJBHUKOB BO B3POCIIYIO )KM3Hb OKPYKAIOIIEro Ux 001ecTsa. JTo:

- OIIBIT J€JI, HAITPAaBJICHHBIX HA 3360Ty 0 cBOEH CEMbE, POOHBIX U 6J'II/13KI/IX;

- TPYZIOBOU ONBIT, OTBIT Y4ACTHs B IPOU3BOJICTBEHHOM IPAKTHKE;

- OIBIT ACJI, HAIPAaBJCHHBIX Ha II0Jb3y CBOCMY POJHOMY Tropody HJIH CCIIy, CTpaHEC B MLCJIOM, OIBIT ACATCIBHOIO BBIPAXKCHUSA
COOCTBEHHOW IpakIaHCKOM MTO3HITHH;

- OTIBIT IPUPOJOOXPAHHBIX JIET;

- OTIBIT Pa3pelIeHus] BO3HUKAIOMINX KOHQIMKTHBIX CUTYallil B IIIKOJIE, IOMa WJIHM Ha YIIHIIE;

- OTIBIT CAMOCTOSATEIIFHOTO MPHOOPETEHNS HOBBIX 3HAHWUH, TPOBEICHHS HAYYHBIX UCCIECAOBAHHUMN, OTIBIT IPOEKTHOM JIESITENbHOCTH;

- ONBIT M3Y4YCHHS, 3AIIUTHI ¥ BOCCTAHOBJICHUS KyJIbTYPHOTO HACIEIUS YEIIOBEUYECTBA, OMBIT CO3JAHHMS COOCTBEHHBIX HMPOM3BEICHUI
KYJBTYPBI, OIIBIT TBOPYECKOTO CAMOBBIPAKEHHS;

- OTIBIT BEJICHHS 37I0POBOTO 00pa3a ,HU3HU U 3a00ThI O 310POBbE IPYTHX JIIOACH;

- OTIBIT OKA3aHUS MOMOIIH OKPYKAIOIINM, 3a00ThI O MaJIBIIIAX MU MTOYKHIIBIX JIOISX, BOJOHTEPCKUH OTIBIT;

- OTIBIT CAMOTIO3HAHUS U CAMOAHAJIN3a, OIIBIT COIIMAIIEHO MPUEMIIEMOTO CAMOBBIPAKEHHSI M CaMOpEaTn3alliH.



TEMATHUYECKOE IIVTAHUPOBAHUE

KosimuecTBo yacon DJIeKTPOHHbIE
Ne n/m il;:rn;zl;f;::me PAIICIOB M TEM Beero Konrpouabnsbie | IlpakTuyeckue E)Ig;g)cg)?ab;gbnme
padoThI padoThI pecypebi
Paznen 1. JJIEKTPOAUHAMUKA
11 MaruauTtHoe nojue. DIeKTpoMarHuTHas 11 1 3 bubmuoteka LIOK
WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4YecKue U AEKTPOMarHUTHBIE 9 1 bubmuoteka LIOK
KoJeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHnyecKue U 3JIeKTPOMAarHUTHBIE 5 1 bubmuorexa [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoteka LIOK
2:3 Onriica 10 3 https://m.edsg).ru/7f41c97c
Hroro no pazneny 24

Pasaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIb

HOCTH

31 OCHOBBI CIEIMATIBHOW TEOpUU 4 1 bu6muoreka IIOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Paznea 4. KBAHTOBASI ®U3UKA
N bubmnoreka [IOK
4.1 OneMeHThH KBAaHTOBOM ONTHUKHU 6 https://m.edso0.ru/7f41c97¢
bubmuoreka [IOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97c
bu6muoreka IIOK
4.3 ATOMHOE 51pO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15



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

Pazgen 5. JJIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKH

5.1 DneMeHTHl aCTPOHOMUU H aCTPOPHU3UKU 7 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBILIAIOUIEE IOBTOPEHUE
bubmuoteka LIOK
6.1 Obobmaromee nosToperHe 4 https://m.edsc])lo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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