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PaGouas nporpamma
no npeamery «OU3HKa»

Ilnanupyemsblie pe3yiabTaThbl 0CBOEHHsI NporpamMmel «Puznka»

OcBoenue yuebHoro mpenmera «®Pusnka» Ha ypOBHE cpemHero odimero oOpa3zoBaHUs
(6a30BBI  ypOBEHb) MOJDKHO  OOECHEeYUTh  JOCTHXKEHHE  CIEAVIOIINX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U IPEAMETHBIX 00Pa30BaTENbHBIX PE3YIBTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOEHUS ydeOHOro mpenmera «Pu3mKa» TOJKHBI OTPAKaTh
TOTOBHOCTb M CIMOCOOHOCTh OOYHAIOIIMXCSl PYKOBOACTBOBATHCA CPOPMHPOBAHHONW BHYTpPEHHEH
NO3UIMEH JINYHOCTH, CHCTEMOH IIGHHOCTHBIX OpPHUEHTAalMH, TO3UTHBHBIX BHYTPEHHUX
yOexXeHul, COOTBETCTBYIOLIMX TPATULHOHHBIM LEHHOCTSIM  POCCHICKOrOo  OOIIecTBa,
pacuIMpeHne >KU3HEHHOTO OIbITa M ONbITA JEATENIbHOCTH B IMPOLECCE PEaH3alMd OCHOBHBIX
HAIPaBJICHUH BOCITUTATEILHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpakaaHcKoro BOCIIHTAHMS:

c(OPMHUPOBAHHOCTb TPAKIAAHCKOH TMO3WMIUH  OOy4aroIerocs Kak aKTHBHOTO W
OTBETCTBEHHOT'O YJIEHA POCCUHCKOro 00IIecTBa,;

NPUHATHE TPATULHOHHBIX OOIIEYENIOBEUECKUX T'YMAHUCTHUYECKUX U JE€MOKPATHUECKUX
LIEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JAEATENBHOCTh B HHTEPECaX TIPaXXKAAHCKOTO OOINecTBa,
y4acCTBOBATb B CAMOYIIPABICHUH B 00Pa30BaTEIbHON OPTraHU3aLHH;

YMEHHE B3aNMOJACHCTBOBATh C COLMAJIBHBIMH WHCTHTYTAMH B COOTBETCTBHH C UX
($YHKUMAMHU 1 HA3HAYCHUEM,

TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOH NIeSITEIbHOCTH,

2) NaTPHOTHYECKOI0 BOCIIMTAHUS:

c(pOpMHUPOBAHHOCTb POCCHHCKOH IpaXkKIaHCKOW HACHTUYHOCTH, MATPHOTH3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYAaPCTBEHHBIM CHMBOJAM, AOCTIDKEHHSIM POCCHHCKUX
yu€HBIX B 0051aCTH (PU3UKU U TEXHUKUY,

3) OyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

cpOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBECHMS,

CHOCOOHOCTh OLICHMBATH CUTYALIMIO U NMPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIEGHHOCTH, B TOM YHCJIE B ACATEIbHOCTH YUEHOTO,

OCO3HAHHE JJMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUNBOTO OyAyIIero;

4) 3CTEeTHYECKOro BOCIIMTAHHS:

3CTETUYECKOE OTHOLIEHWE K MHPY, BKJIFOYAsi 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢dusnveckoi Hayke,

S)TpyaoBoro BocnuTaHUA:

UHTEpPEC K pa3jauyHbIM cdepaM NpoPecCHOHANBHON NESTENbHOCTH, B TOM YHCIE
CBs3aHHBIM ¢ (PU3WUKOH U TEXHUKOH, yMEHHe COBEpIIaTh OCO3HAHHBIH BbIOOP Oynmymei
npodeccur 1 peaTn30BbIBATE COOCTBEHHBIE JKU3HEHHBIE TIJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTBH K OOpa30BaHUIO M CaMOOOpPa30BaHHMIO B 00MacTu (PU3HKH Ha
MPOTSKEHUH BCEH JKU3HU,

6) 3KO0JIOrHYEeCKOro BOCIIMTAHUS:

c(pOPMHUPOBAHHOCTb 3SKOJOTUYECKOH KYJBTYpPBI, OCO3HaHHME TIIIOOANTBHOTO Xapakrepa
SKOJIOTHYECKHX MPOOIIeM,;

MJIAHUPOBAHUE U OCYLIECTBJIEHHE ACUCTBUN B OKPY’KAKOLIEH Cpede Ha OCHOBE 3HAHMS
1esiell yCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA,

pacuIMpeHre OIbITa AEATENbHOCTH SKOJOTMYECKOH HANpaBICHHOCTH HA OCHOBE
UMEOIINXCS 3HAHU 1o pu3HKe;

7) UEHHOCTH HAYYHOIO MO3HAHHUS:
cpOpMUPOBAHHOCTD MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO



pa3BUTHs (PU3NUECKON HAYKH,

OCO3HAHHE LIEHHOCTH HAYYHOH JEATENIbHOCTH, TOTOBHOCTD B MPOLIECCE M3YUEHHs (PU3HKH

OCYILIECTBIISATh POEKTHYIO U UCCIIEAOBATENBCKYIO NESITEIbHOCTD HHANBUAYATIBHO U B TPYIIIIE.
METANPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTebHBIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBHSA
ba3oBrble Jornyeckue JeHCTBHS:

CaMOCTOATENBHO (OPMYJHPOBATh W AaKTYAJU3UPOBATH MPOONIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENEISATD LENIN AEATENIbHOCTH, 331aBaTh apaMeTPbl U KPUTEPHU UX TOCTIKEHHS,

BBISIBJIATH 3aKOHOMEPHOCTH U MTPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3HUECKHX SIBJICHUSX,

pa3pabaThIBaTh IUIAH pelueHust mpoOaeMbl ¢ YUETOM aHAJN3a UMEIOIINXCS MaTePHAIbHBIX
U HEMAaTePUAJIBHBIX PECYPCOB,;

BHOCHUTb KOPPEKTHBBI B JAEATENIBbHOCTb, OLICHHBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM,
OLICHUBATb PUCKH MOCJIEACTBUHN e TEbHOCTH,

KOOPAWHUPOBaTh W BBIMOJHATH paboOTy B YCJIOBUSAX pPEAJbHOIO, BUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOCHCTBUS,

Pa3BUBATh KPEATHBHOE MBIIIJICHNE PU PEIIEHUH KU3HEHHBIX POOIeM.

Ba3oBble uccienoBarebCcKHe 1eHCTBUS:

BJIAETh HAyYHOW TEPMHUHOJIOTHMEH, KJIIOYEBBIMH TOHATHSAMH W METOAaMHU (PU3UUECKOM
HAYKH,;

BJIAJIETh HABBIKAMHU Y4E€OHO-MCCIENOBATENbCKON U MPOEKTHOHN NEATENbHOCTH B OOJNAcTH
¢$u3nKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TTOMCKY METOAOB PELICHUs 3a/1a4
¢du3nvecKoro coaep kaHusl, MPUMEHEHHIO Pa3IMYHBIX METOIOB MO3HAHNUS,

BJAAETh BUAAMHU JIESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS, €ro HHTEPIPETaLUH,
npeoOpa30BaHUI0 U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX CUTYALMSIX, B TOM YHCJIE TP CO3TaHUU
y4eOHBIX MPOEKTOB B 001acTU (PU3HKH,

BBISIBJIATD TPUYMHHO-CJICZICTBEHHBIE CBS3M U AaKTyaJIM3WpPOBAaThb 3a7ady, BbIIBUraTh
THITOTE3Y €€ PELICHHs, HAXOIUTh apTyYMEHTBI [T JOKa3aTeIbCTBA CBOMX YTBEPIKIEHHH, 3a1aBaTh
napamMeTpel U KPUTEPUU PELICHNUS,

aHAJTM3UPOBATH MMOJYYEHHBIE B XOJI€ PEIIEHUs 3aJa4l Pe3yJIbTaThl, KPUTHYECKU OLICHUBATh
WX JOCTOBEPHOCTbH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBHUTb U (POPMYJINPOBATH COOCTBEHHBIE 3a7]a4l B 00Pa30BATEIbHOMN e TEIbHOCTH, B TOM
YHCiie PH U3YUYEeHUH (PH3HUKY,

IaBaTh OLICHKY HOBBIM CUTYaLUsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMETb MEPEHOCUTD 3HAHMS N0 (PU3UKE B TPAKTHUECKYIO OOJIACTh KU3HENESTEIbHOCTH,

yMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 00JacTel;

BBIJIBUr'aTh HOBbIE UAEH, MPEAJIaraTb OPUrHHAIBHBIE MTOIXOABI H PELICHHS,

CTaBHUTb NMPOOJIEMBI U 33J]a4H, OMYCKAIOINE ATbTEPHATUBHBIE PELICHHSL.

Pa6ora ¢ undopmanueii:

BJIAJIETh HaBBIKAMH TOJy4YeHHs] WHPOPMALH (PU3UUECKOTO CONEP’KAHHUS W3 MCTOUYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIbHO OCYINECTBJIATH TIOWCK, aHAIM3, CHCTEMATH3alHMI0 U
UHTEPIPETanno HHPOPMALUN PA3TMUHBIX BUOB U (POPM MPEICTABICHUS,

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;

UCIIOJIB30BaTh CPencTBa WH(POPMALMOHHBIX M KOMMYHHMKALMOHHBIX TEXHOJIOTMH B
peLIeHNH KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OPraHU3aLMOHHBIX 3a7ad C COONOAEeHHEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeH s, MPaBOBbIX U
STHYECKUX HOPM, HOPM MH(POPMALIMOHHOH 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PM3MUECKOro CONepKaHWs B pa3inMyHbIX (opMaTax C y4ETOM
Ha3HaueHus: MHGOpMAIMM M  LEJNEeBOH ayauUTOPHM, BBIOMpas ONTHMAIbHYIO  (HOpMy
NPEACTABICHNS U BU3YATH3aLHH.

KomMyHHUKATHBHBIE YHUBEPCAJIbHBIE YUeOHbIe JeHCTBHA:

OCYILIECTBJIATH OOIIEHHE Ha YpOKaxX (PU3UKH U BO BHE-YPOUHOU NESITEITBHOCTH,

pacrio3HaBaTh NPEINOChUTKA KOHQINKTHBIX CUTYAIMA U CMATYaTh KOH(INKTH,

Pa3BEPHYTO W JIOTHYHO H3JIaraTb CBOK TOUYKY 3PEHUS] C HCIOJB30BAHHEM SI3BIKOBBIX



CpPeACTB;
MOHMMATh U UCTIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U HHANBUAYAJIbHON pabOTHI;
BbIOMPATh TEMATHKy M METOIbl COBMECTHBIX ACHCTBUH C y4€TOM OOIIMX HWHTEPECOB H

BO3MOJKHOCTEH KaKAOTO YIEHA KOJUICKTUBA,

NPUHUMATh LEIH COBMECTHOW JEATENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
NENUCTBUA MO €€ AOCTHIKEHHIO. COCTaBJISITh IUJIaH NEWCTBUM, paclpenesiiTb pOJu C Y4ETOM
MHEHHH Y4aCTHUKOB, 00CYKAATh PE3yJIbTaThl COBMECTHOH paboTHI;

OLICHMBATh Ka4€CTBO CBOETO BKJIAZA M KAXKAOTO YYaCTHHUKA KOMaHAbI B OOIIMIA pe3ysbTaT
1o pa3pabOTaHHBIM KPUTEPUSIM,

npeayiaraTb HOBBIE IPOEKTHI, OLEHWBATh WUAEH C TMO3UIMHU HOBU3HBI, OPHUTHHAJIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH,

OCYLIECTBJIATh TO3UTHUBHOE CTPATErHMYECKOE TIOBEIACHHE B pPA3JUYHBIX CHTYaLUsX,
NPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHUBepCAJIbHbIE YUeOHbIE JeHCTBHSA
Camoopranmn3auus:

CaMOCTOSITEJIbHO OCYIIECTBISITh TO3HABATENIbHYIO NESITEIbHOCTh B 00macTu (PU3HKH |
ACTPOHOMHH, BBISIBIISITH MPOOJIEMBL, CTaBUTh B (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H,

CaMOCTOSITEIbHO COCTAaBJISITh IUIAH PEINEHHUs] PACYETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBIMIOJIHEHUS] TPAKTHUECKOW padoThl C yU€TOM HMMEIOIIHMXCS PEeCypcoB, COOCTBEHHBIX
BO3MO>KHOCTEH U IMPEeNNOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM,;

pacLINPSATH paMKH y4€OHOTO IPeAMETa Ha OCHOBE JIMUHBIX MPENNOUTEHN;

JeNaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBAThH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32
peleHue;

OLICHUBATb NMPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUID W TPOSIBJICHUIO JSPYIULUMU B o0mactu  (QU3UKH,
MIOCTOSIHHO TOBBIIIATH CBON 00pa30BaTEeNbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

IaBaTh OLIEHKY HOBBIM CHTYalUsIM, BHOCHUTb KOPPEKTUBBI B JESTEIbHOCTb, OLICHUBATH
COOTBETCTBHE PE3yJIbTATOB LIEISIM,

BJIAJIETh HABBIKAMH TO3HABATEIBHON pepIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX NEHCTBHIA
U MBICJIUTENIbHBIX MTPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHHIA,

UCTIOJIB30BATh MPUEMBI peIEKCHU AJIST OLICHKH CUTYALMH, BbIOOpA BEPHOTO PELICHHS,

yMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NMPUHUMATH PEIIEHHs [0 UX CHUYKEHUIO,

NPUHAMATh MOTUBBI U APTYMEHTBI JPYTUX MPH aHAIN3E PE3YJIbTATOB NESITeIbHOCTH;

NpUHUMATD cebsl, TOHUMAst CBOM HEIOCTATKH U IOCTOMHCTBA,

NPUHAMATh MOTUBBI U APTYMEHTBI JPYTUX MPH aHAIN3E PE3YJIbTATOB NESITeIbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYTHX HAa OMIUOKH.

B mponecce nocTmKeHHs TUYHOCTHBIX PE3yJIbTaTOB OCBOEHHSI IIPOTPAMMBI IO (PU3UKE IS
ypOBHsI cpenHero obmero odpa3oBaHus y OOy4YaIOMUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUIEKT, TPEATIONAaraommi ¢coOpMUPOBAHHOCTb!

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh NMOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BUJIETh HAMPABJICHUSI PA3BUTHsI COOCTBEHHON SMOIMOHAIBHOMU Cepbl, ObITh YBEPEHHBIM B cede;

CaMOPETYJIMPOBAHMS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHe NPUHUMATH
OTBETCTBEHHOCTh 33 CBOE IIOBEACHHE, CHOCOOHOCTh amalTHPOBATBCS K 3MOLIMOHAJIBHBIM
U3MEHEHHSIM U TPOSBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMH, BKJIOUAIOMIEH CTpPeMJICHHE K MOCTI)KEHHIO LEIH H YCIEXy,
ONTUMU3M, HHUIIHATUBHOCTb, YMEHUE IEHCTBOBATH UCXO/S U3 CBOUX BO3MOKHOCTEHH;

SMIATHH, BKIFOYAKOMIEH CHOCOOHOCTh NMOHMUMATh 3MOLMOHANIBHOE COCTOSIHHE JAPYIHX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUHU OOIIEHHs, CIOCOOHOCTD K COUYBCTBHIO U COTIEPEIKUBAHMIO;

COLIMAJIBHBIX HABBIKOB, BKJFOUYAIOIINX CIIOCOOHOCTh BBICTPAWBATH OTHOLICHHS C APYTHMH
JFOIbMH, 3a00THTBCS, MPOSBIISIT UHTEPEC U pa3peIaTh KOHINKTHI.

HNPEJIMETHBIE PE3YJbTATHI
K xonmy oOyvenus B 11 kiacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM yPOBHE OJIKHBI



OTpakaTh CHOPMHUPOBAHHOCTD Y OOYUAIOIIUXCS] YMEHHIA:

IEeMOHCTPUPOBATh HAa MPHUMEPAax POJb U MeCTO (U3UKH B (POPMHPOBAHHUU COBPEMEHHOMN
HAay4YHOW KAapTHHBI MHUpPA, B PA3BUTHH COBPEMEHHON TEXHWKU U TEXHOJIOTHH, B MPAKTUYECKON
IeATEIbHOCTH JIFO/IeH, HEeJIOCTHOCTh U €IUHCTBO (PH3UUECKOI KAPTHHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJAEJEH: TOYEUHBIN
SNEKTPUUECKUI 3apsAn, Jyd CBETa, TOYEYHBIH HMCTOYHUK CBETA, SIIEPHAs MOJENb aToMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO sI/Ipa MPH pPeLIeHnH (PU3UIECKUX 3a7ad;

pacrio3HaBaTh (pU3MUECKHe sBJIEHHS (IPOLECChl) M OOBSACHATH UX HAa OCHOBE 3aKOHOB
3NEKTPOJUHAMHUKH W KBAHTOBOW (PU3MKHU: SJIEKTPUUECKAsT MPOBOAMMOCTb, TEILIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JeHCTBUS TOKAa, B3aMMOACHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKOHS, ACHCTBHE MArHUTHOIO TOJs Ha TPOBOAHHK C TOKOM M JBIDKYIIMHCS 3apsim,
3JIEKTPOMArHUTHBIE KOJIeOaHUsI U BOJIHBI, MPSAMOJIMHEHHOE PACIIPOCTPAHEHNE CBETA, OTPAKEHUE,
npejoMieHue, uHTepdepeHuns, IUPpakuus U TMONAPU3ALMS  CBETa, IUCIEPCHS CBETa,
doTosnekrpudeckuii 3pdexr (Goroaddext), cBeTOBOE NaBeHNE, BOSHUKHOBEHHE JTUHEHUATOTO
CIIEKTpa aToMa BOIOPO/Ia, €CTECTBEHHAs! M NCKYCCTBEHHAS PAlMOAKTUBHOCTD;

OTHCHIBATh M3YYECHHBIC CBOICTBA BeINECTBA (3JIEKTPUYECKUE, MATHUTHBIC, ONTHYECKHUE,
ANEKTPUUECKYIO0 MPOBOAMMOCTb PA3JIMYHBIX CPEN) U SJEKTPOMArHUTHBIC SIBJICHUS (MIPOLIECCHI),
UCTIONB3Ysl (PU3NYECKUE BEIMYUHBI JJIEKTPHUUYECKHH 3apsi, CUjIa TOKA, JJIEKTPUUECKOe
HANpsDKEHNE, HJIEKTPUUYECKOe COTIPOTUBJICHNE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIDKYIIAsK CHJIA,
paboTa TOKa, MHAYKLHUS MArHUTHOrO moJs, cwia Awmepa, cuia JlopeHuna, MHAyKTHBHOCTb
KaTYIIKH, SHEPrHsl 3JEKTPHUUECKOTO M MArHUTHOTO TMOJIEH, Mepuox W dHactota KoJjieOaHuil B
K0JIe0aTeNbHOM KOHTYpE, 3apsi U CHJla TOKA B MPOLECCE FAPMOHMYECKHX 3JIEKTPOMArHUTHBIX
KosebaHui, (POKyCHOE pPacCTOSHWE M ONTHYECKass CUJa JIMH3BI, NPHU OINHCAHWHM TPABHUIIBHO
TPAaKTOBaTh (U3NYECKHI CMBICT HCIOJNb3YeMbIX BEIUYMH, WX OOO3HAYEHUS W EIMHHUIBL,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PH3UUECKYIO BETUUNHY C IPYTHMMHU BEJTHYUHAMUY,

ONHCBHIBATL HM3YYCHHbIC KBAHTOBBIE SIBJIEHHS] W TIPOLIECCHI, HCIONB3Ys (PU3NIECKUE
BEJIMYUHBI. CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, SHEPTUS U
uMnysibCc (OTOHA, MEPHOA TMOJypacrana, 3HEPTHs CBA3M ATOMHBIX siiep, MpPHU ONHCAHUHU
NPaBUJIBHO TPAKTOBATh (PH3MUECKHI CMBICT HCIOJB3YEMBIX BEIMYHH, WX OOO3HAYeHHS U
€IMHULBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIIME TAHHYIO (PU3UYECKYIO BEIUYHMHY C APYTHMH
BEJIMYMHAMH, BBIYHCISITh 3HAYCHNE (PHU3UUECKON BEJTMUUHBI,

aHATU3UPOBaTh (PU3MUECKUE TMPOLECChl W SIBJICHUS, HCIOJNB3ys (PU3MUYECKHE 3aKOHBI H
OpUHOUNBL.  3akOH OMa, 3aKOHBI MOCHENOBATEIBHOIO U MApajuleIbHOTO  COCAMHEHUS
MPOBOAHUKOB, 3akoH JLxkoynsg-JleHna, 3akOH  SJEKTPOMArHUTHOW  MHAYKLUHUH, 3aKOH
NPSMOJINHEHHOTO PAaCIPOCTPAHEHUs] CBETA, 3aKOHBI OTPAKEHHUs] CBETA, 3aKOHBI MPEJIOMIICHUS
cBeTa, ypaBHeHWe OHHINTelWHAa I (oTosddekra, 3aKOH COXpPAHEHUS SHEPTUH, 3aKOH
COXpaHEHHMsI HMITyJIbCAa, 3aKOH COXPAHEHHUS OJJIEKTPHUYECKOrO 3apsiia, 3aKOH COXPaHEHUs
MacCcOBOTO YHCIA, MOCTyJaTel bopa, 3akOH pagMOAKTHUBHOIO pacrajna, MpPU 3TOM pPas3uydaTh
CJIOBECHYIO (POPMYJIIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHUE U YCJIOBHUS (TPaHHULpbI,
o0JacTi) NMPUMEHUMOCTH,

OTIpEeNeNATh HAIPABJICHHE BEKTOPAa MHAYKLHUH MArHUTHOTO IMOJISI MPOBOJHHKA C TOKOM,
cunbl Amnepa u cuinbl Jlopenua,

CTPOUTD U OMUCHIBATH U300paKEHHUE, CO3/1aBAEMOE TUIOCKHM 3€PKaJIOM, TOHKOH JINH301;

BBITIOJIHATD SKCIIEPUMEHTBl O HMCCIENOBAHHMIO (U3NYECKHX SIBJIEHHH M MPOLECCOB C
UCTIOJIb30BAHMEM  MPSIMBIX W KOCBEHHBIX HM3MEpPEHHil: Tmpu 3ToM  (POpPMyIHUpOBaTh
npoOieMy/3aaady u TUNOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPENJIOKEHHOTO
000pyaOBaHUs1, MPOBOAUTH OMBIT U (POPMYITHUPOBATH BBIBOJIBL,

OCYLIECTBIIATh TPSIMbIE M KOCBEHHbIE H3MEPEHUS (PH3MUECKHUX BEJIWYHH, NPU 3TOM
BbIOMPATh ONTHUMAJBHBIA CMOCOO H3MEPEHHsT U HCIOJIb30BATh H3BECTHBIE METOMABI OLIEHKH
MOTPELIHOCTEN U3MEPEHNH;

UCCIIENIOBATh 3aBUCUMOCTH (PH3MUECKUX BEJIMYUH C UCTIOJIb30BAHUEM TPSMBIX H3MEPEHUIT:
IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJbTAThl MOJYyd €HHOW 3aBHCUMOCTH
¢u3nyeckux BENMYMH B BHAE TaOmul W rpaduKOB, [AeJaTh BBIBOABI IO pe3yJbTaTam
UCCIIEIOBAHUS,



cobmonaTe mnpaBuya OE30MacHOTO TPyZAa MPH IPOBENSHHH MCCICNOBAaHUI B paMKax
y4eOHOro  3KCIIEpUMEHTa, Y4eOHO-HUCCIENOBATENbCKO W INPOEKTHOH MAESTENbHOCTH C
HCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOICTB 1 J1ab0PaTOPHOTO 000PYIOBAHUS,

pewiate pacuéTHble 3a4a4d C SIBHO 3aJaHHON (YU3MYECKOW MOJENbI0, HCIONb3Ys
¢du3nyeckne 3aKOHBI M MPUHLUIBIL, HA OCHOBE aHAJIN3a YCJIOBHUS 3a/1a4H BbIOMPATh (PHU3UUECKYIO
MOJIeNlb, BBIICTATH (PU3MUECKHE BENUYMHBI W (POPMYJBI, HEOOXOIUMBIE Ui €€ pelleHHs,
NpOBOONUTD paCLIéTbI " OLICHUBATh PCAJIbHOCTD MOJIYYCHHOI'O 3HAYCHUA q)HSquCKOfI BCJIMYHHBI,

peuiaTe Ka4Y€CTBCHHBIC 3aJda4M. BBICTpAUMBATh JIOTUYCCKU HEIMPOTHUBOPCUUBYIO LICIIOYKY
paccyKIeHUl ¢ OMOPO Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYECKHE SBJICHUS,

UCTOJb30BAaTh TMPU  pEIIeHWH y4eOHbIX 3a7ad COBPEMEHHblE WH(POPMALMOHHBIE
TEXHOJIOTUN JJISl TIOUCKA, CTPYKTYPHPOBAHMS, WHTEPIPETALMU W TPEACTABICHUS Y4eOHOH WU
HAYYHO-TIOMYJISIPHOH MH(OPMALUY, TOJYYEHHOW U3 PA3IUYHBIX HMCTOYHUKOB, KPUTUYECKU
aHAIN3UPOBATH MOJTy4aeMy0 HHPOpMALHIO;

OOBSICHATD MPUHLIUIBI ACHCTBUS MAIIWH, TPHOOPOB M TEXHUYECKHX YCTPOMHCTB, pa3nyarh
yCJIOBUS UX OE30MacCHOTO UCTOJIb30BAHUS B IOBCEIHEBHOM KHU3HU;

NPUBOAUTH TPUMEPHI BKJIAAA POCCHICKHX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HAaYKH, B OOBCHEHHE MPOLIECCOB OKPYIKAOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HUCIOJIb30BATh TCOPCTUUCCKUE 3HAHUA 110 (1)I/ISI/IK6 B HOBCGHHGBHOﬁ JKU3HHMU  OJ1d
obecrnieueHnst 0€30MaCHOCTH NpU OOpaIeHnH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOHCTBAMU, IS
COXpPaHEHUsI 3J0POBbs M COOIIFOICHHUSI HOPM SKOJIOTMYECKOT0 NOBEICHUS B OKPYIKAIOIIEH cpene;

paboTaTh B rpyIIie ¢ BHIMOJIHEHUEM PA3JIMUHBIX COLUANBHBIX POJIEH, MIIaHUPOBATh PadoOTy
rpymnIibl, paluOHAJIBHO  PACTIPCACIIATH 00s3aHHOCTH U MJIAHUPOBAaTh ACATCIBHOCTE B
HECTAHAAPTHBIX CUTYALUAX, aACKBATHO OLCHHBATHL BKJIA[ KaXKAOTO M3 YUYACTHHUKOB TI'PYIIIbI B
peleHne paccMaTpUBaeMOil POOIEMBL.

Coaepxanue yueOHoro npeamera «duzuka»
11 KUIACC
Pasnen 4. DnekrpoanHamMuka

Tema 3. Maznummnoe noie. IeKmpoMaZHUMHAAL UHOYKUUA

IlocrosiHHBIE MarnuTel. B3anMopeilcTBHE MNOCTOSIHHBIX MarHUTOB. MarHutHoe moJe.
Bexrop marHuTHON MHAYKUMH. [IpuHINN Cynepno3uLMy MarHUTHBIX NOJIeH. JIMHUM MarHUTHOU
uHAyKuud. KapTuHa TUHUI MarHuTHOW HHAYKLUHU MOJI MOCTOSIHHBIX MarHUTOB.

MarnutHoe nosie NpoBOAHMKA ¢ TOKOM. KapTuHa JuHUN MHAYKUWHW MAarHUTHOTO MOJs
JUIMHHOTO TPSIMOTO IPOBOAHMKA M 3aMKHYTOTO KOJIbLIEBOTO IPOBOJHMKA, KATYLIKH C TOKOM.
OmneiT Dpcrena. BzaumoneiicTBue NpOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOIyJib U HATIPABJICHHE.

Cuna Jlopenua, e€ wmonaynb ©W HampaejieHue. JIBIKeHHE 3apsDKCHHOW YacTULBI B
OTHOPOJHOM MarHUTHOM MoJie. aboTa cuiibl JlIopeHna.

SlBneHne onexTpoMarHUTHOM MHAYKUMH. [IOTOK BEkTOpa MAarHUTHOW WHAYKLUU.
DNeKTPOABMIKYILIAS CHUJIa MHAYKLUUU. 3aKOH 3JIEKTPOMAarHuTHON nHaykuuu ®apanes.

BuxpeBoe snexTpuueckoe mnosie. DIEKTPOABMXKYINAs CHJIA WHAYKLUU B IPOBOAHMUKE,
IBUXKYLIEMCsI OCTYNATENbHO B OTHOPOAHOM MarHUTHOM MOJI€.

IIpasuno Jlenua.

HNHaykTUBHOCTD. SIBN€HNE CAMOMHAYKLMU. DJIEKTPOABIKYIIAsl CHUJla CAMOUHIYKLIUH.

DHeprusi MarHUTHOTO MOJIsA KATYLIKU C TOKOM.

DJNEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOHCTBA M MpPaKTUYECKOE IPUMEHEHHE. TOCTOSHHbIE MarHUTh,
3JIEKTPOMATrHUTRL, JIEKTPOABUraTeN b, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS M1eYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTkIOHEHHE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM TOJIEM.

JIMHUM UHAYKIUY MarHUTHOTO TOJISL.

B3anmonelicTBue 1ByX NPOBOJHUKOB C TOKOM.



Cuna Ammepa.

JHerictBue cunbl JIopeHIIa HA HOHBI 3JIEKTPOJIUTA.

SBReHue BAEKTPOMArHUTHON MHIYKLIUH.

IIpasuno Jlenua.

3aBUCUMOCTD 3JICKTPOABIDKYIIEH CHJIBI MHAYKIUH OT CKOPOCTH U3MEHEHUS MarHUTHOTO
MOTOKA.

SBneHue caMOMHAYKLHUU.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomol

H3ydyeHrne MarHuTHOrO NOJis KaTYLIKU ¢ TOKOM.

Hccnenosanue neicTBHs NOCTOSTHHOTO MAarHUTa HA PAMKY C TOKOM.

HccrnenosaHue siBJICHHS 3J1€KTPOMArHUTHON MHAYKLMH.

Paznen S. KosieGaHusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KO1eOaHUus

KonebarenpHast cucrema. CBoOonmHble MexaHWUeckue kosebanus. [ apMoHudeckne
konebanus. Ilepmon, wacrora, amrmumtyna u  (asza xonebanuil. IIpy>KUHHBIH MasTHHK.
MaremaTudeckuii MasTHUK. YpaBHEHHE TrapMOHHYECKHMX KojeOanmii. llpeBpamenue >Hepruu
NPU TAPMOHUYECKUX KOJIEOaHUSAX.

KonebarenpHbiii koHTYp. CBOOOIHBIE 3JIEKTPOMATrHUTHBIE KOJICOAHWS B WACAJTHHOM
KOe0aTeNbHOM  KOHType. AHAJOTHsl MEXAy MEXaHHUYEeCKUMH H  3JIEKTPOMArHUTHBIMHU
konebanusmMu. Popmyna Tomcona. 3aKOH COXpaHEHHs] SHEPTHH B HIEAIBHOM KOJIe0aTeIbHOM
KOHTYpE.

[IpencraBnenne o 3aTyxaroUuxX KojeOaHUsX. BbIHYKIEHHBIE MEXaHUYeCKHe KOJeOaHus.

€30HaHC. BrIHYX/IeHHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHMUsI.

ITepemennrblii Tok. CuHycOunaabHBIA MEpPEMEHHbIN TOK. MOIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U AENHCTBYIOLIEE 3HAUE€HHE CHUIIbI TOKA U HANPSKEHUS.

Tpancdopmarop. IlpouwsBoacTBo, mepenaya U moTpeOJICHUE SIEKTPUYECKOH SHEPTHH.
OKOJIOTUYEeCKHE PHUCKM TpU TPOU3BOACTBE 3JIeKTpodHepruu. KynbpTypa HCNOIb30BaHUS
3JIEKTPO3HEPTUU B IOBCEIHEBHOM KU3HU.

TexHuueckue yCTpONCTBA M MNPAKTUYECKOE NPUMEHEHUE. JJIEKTPUYECKUN 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JIMHUH 3JIeKTporepenay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KojeOaTeabHONH CUCTEMBI (IIPYKUHHBIA HIIH MAaTEMAaTUIECKUN
MAasITHUK).

Habmonenue 3aryxaromux kojieOaHui.

UccnenoBanne CBONCTB BBIHYKIEHHBIX KOJIEOaHHH.

Habmonenue pesoHanca.

CBobOoaHbIE HIEKTPOMArHUTHBIE KOJIeOaHUsL.

OcumutorpaMMbl — (3aBHCUMOCTH  CHJIBI  TOKa M HANPsDKEHHWsT OT BPEMEHH) UIs
3NEKTPOMArHUTHBIX KOJeOaHHH.

Pesonanc npu mocneanoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KATYLIKU MHAYKTUBHOCTU U
KOHJIeHCaTopa.

Mopaenp TMHUU 3JIEKTpOTIepeaayu.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

UccnenoBanne 3aBUCHMOCTH MEPHOAA MAJIBIX KOJeOaHU Ipy3a Ha HUTH OT AJTUHBI HUTH U
MAacchbl Ipys3a.

HccnenosaHue TmepeMEHHOIO TOKa B LEMH U3 [OCJIEIOBATENIbHO COEOUHEHHBIX
KOHJIEHCAaTOPa, KaTYLIKH U PE3UCTOpA.

Tena 2. Mexanuueckue u 371eKmpoMazHummble 60JIHbL

Mexanuueckre BOJIHBL, yCIOBUs pacnpoctpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHeHus
U januHa BOHBL IlomepeuHple W TponmOJIbHBIE BOJIHBL MHTepdepeHums u  audpakius
MeXaHUYECKUX BOJIH.

3Byk. Cxopocts 3ByKa. I poMkocTs 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNIeKTPOMarHUTHbIE BOJIHBL. YCJIOBMsI M3JIy4€HHUs 3JIEKTPOMAarHUTHBIX BOJH. B3anmHuas



opueHtauus BektopoB E, B, V B anekrpomaruuTHo# BosHE. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpeJoMJIeHHe, mnoysipm3anms, audpakuus, uHTepdepeHums.  CKOpOCTb
3JIEKTPOMArHUTHBIX BOJIH.

IMlxana snexTpOMarHUTHBIX BOJIH. IIpuMeHeHHe 3JeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHLUIBEl paiUOCBA3U U TENEBUAEHUS. aJUOJIOKALMS.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbL.

TexHuyeckue yCTpONHCTBAa M IPaKTUUYECKOE NMPUMEHEHUE. My3blKajbHble WHCTPYMEHTHI,
yJIbTPa3ByKOBas NUArHOCTHKAa B TEXHUKE M MeEAMILMHE, pajap, paluONpUEMHUK, TeJIeBU30D,
anTenHa, Tejedon, CBU-neus.

Jlemoncmpayuu

Ob6paszoBanne U pacIPOCTPAHEHHE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOmomeecs Teno Kak MICTOUHUK 3BYKA.

Habmronenne oTpaskeHus ¥ MPEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenne unrepdepeHnm U 1uppakiuni MEXaHNUECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habnronenne cBA3M TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOW M YacTOTOH
KoJIeOaHuH.

HccnenosaHue  CBOWCTB  3JIGKTPOMAarHUTHBIX ~ BOJIH:  OTPakeHHWE, IPEJOMIICHUE,
noJisipusanus, nudpakuns, nHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckast ontuka. [IpsmonnneiiHoe pacpocTpaHeHHe CBETa B OJHOPOJHOMN cpee.
JIyu cBera. TO4eUHBIN HCTOYHHUK CBETA.

OtpaxeHnne cmera. 3aKOHbBI OTpakeHUs1 cBeTa. IlocTpoeHue M300pakeHUH B IJIOCKOM
3epKaje.

[Ipenomnenne cBera. 3akoHBI MpeNoMiieHHs cBeTa. AOCONIOTHBIH  IOKa3aTesb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. lIpenenbHbINl yron MNOJHOTO BHYTPEHHErO
OTpaXEeHMUsI.

Hucniepcus ceera. CinoxHbIi coctaB Oenoro csera. Liger.

Cobupatromue u pacceuBaroline JUH3BL. ToHKast JsuH3a. POKYCHOE pacCTOsHHE W
ONTHYECKasl CHila TOHKOH nuH3bL llocTpoerne n3o0pakeHnii B COOMPAIOIINX M PACCEUBAIOIINX
JnuH3ax. Popmysa TOHKOM JIMH3BL. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

IIpenensl NpUMEHUMOCTH F€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Mutepdepenumst cera. KorepeHTHble MCTOYHHKH. Y CJIOBHUS
HaOIIOIEHNs] MAKCHMYMOB U MUHUMYMOB B MHTeP(QEPEHIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOT'€PEHTHBIX UCTOYHHKOB.

Hudpakmus  ceera. JudpakumoHHass pemérka. YCIoBHEe HAONIOAEHUS TJIABHBIX
MaKCHMYMOB IPH MaJACHUU MOHOXPOMATHYECKOTO CBETA Ha AU(PPAKIIOHHYIO PEIIETKY.

Ilonapusauus ceera.

TexHuueckue ycTpoiicTBa M MNPAKTUYECKOE NPHUMEHEHHE: O4YKH, Jymna, (oToarmapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOII, BOJJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS PEIIETKa,
MOJIAPOUSL.

Jlemoncmpayuu

IIpsiMonuHeliHOe pacnpocTpaHeHHe, OTpakeHHe M IpelomiieHHe cBeTa. Onruueckue
npubOpPHL.

ITonHoe BHyTpeHHee oTpaskeHue. Monenb CBETOBOAA.

UccnenoBanne CBOWCTB N300paskeHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOMa.

Habmonenue natepdepeHiuu ceera.

Habmonenue nudpakunu ceera.

Habmonenue aucnepcuu cBeTa.

ITonydeHue crexTpa ¢ MOMOLIBIO TPU3MBIL.

[Tonyuenne cekTpa ¢ MOMOIIBIO TU(PPAKLIUOHHOHN PEIIETKH.

Habmronerne nonsipuzanny cBera.



Yuenuueckuii sxcnepumenm, rabopamopusie pabonot
HsmepeHue nokasaresst NPeJOMIICHUs CTEKJIA.
UccnenoBanne CBOWCTB N300paskeHUH B JIMH3AX.
Habmonenue aucnepcuu cBeTa.
Pa3znen 6. OcHOBBI cienNAJILHOM TEOPHH OTHOCHTEJIbHOCTH
I'panunubl MPUMEHMMOCTH KJIACCUYECKON MexaHUKH. IlocTynaTel crnenHanbHONH Teopuu
OTHOCUTENIbHOCTH: HHBAapPUAHTHOCTb MOJYyJs CKOPOCTM CB€Ta B BakyyMmMe, MPUHLUI
OTHOCHUTENILHOCTH DIHIITENHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JIEeHHe BPEMEHU U COKpAllleHUe AJTUHBL
DHeprusi U UMITYJIbC PENSATUBUCTCKON YaCTHULIBL
CBs13b Macchl ¢ 3HEprueil U UMIYJIbCOM PENATUBUCTCKON YaCTULIbI. DHEPIHsl MOKOS.
Pazngen 7. KBanToBasi puszuka
Tema 1. d1emenmol K6AHMOBO ORMUKU
®otonbl. @opmyna [InaHka cBsi3u SHEPrun (HOTOHA C €ro YaCTOTONH. DHEPTUS U UMITYJIbC
¢doToHa.
Otkpeitme u  uccnenoBanue ¢orosdpdekra. Onbiter A, I CroneroBa. 3aKkoHBI
dotordpdekra. Ypapaenne DitHmTeiiHa s porosddexra. «Kpacnas rparnna» Gorosddexra.
Hasnenne cera. OnbiTel [1. H. Jlebenena.
XHUMHYECKOE NEUCTBUE CBETA.
TexHHuecKHe yCTPOICTBA W NPAKTUYECKOE NPHUMEHeHHe: (oTorneMeHT, (OTONATUHK,
coyiHe4Hast OaTapesi, CBETOIUOI.
Jlemoncmpayuu
DoTo3ddeKT Ha yCTAaHOBKE C IMHKOBOH IJIACTUHOM.
Hccnenosanue 3akoHOB BHeIIHEro GoTodddexra.
Cseroauon.
Conneunas Oarapest.
Tema 2. Cmpoenue amona
Mopens atoma Tomcona. Ombitel Pesepdopna no paccesHuro a -dactuin. [lnaHerapHas
monenb aroma. [locrynarel bopa. M3nydenne u nornomenne (pOTOHOB MpPU MEPEXOIe aroma ¢
OJIHOTO YpOBHsI 3Hepruu Ha aApyroil. Bunel cnextpoB. CnekTp ypoBHeW 3Hepruu aroma
BOJIOPOAA.
Bonanosele cBolicTBa yactull. Bonnel ne bpoiina. KopnyckynsipHO-BOJIHOBOH Ayanu3Mm.
CrioHTaHHOE U BBIHYKIAEHHOE HU3JIydeHHe.
Texnuueckue yCTpOWCTBA U MPAKTHUYECKOE MPUMEHEHUE. CIEeKTPAJIbHBIA  aHAIN3
(ciekTpockom), 1azep, KBAHTOBBII KOMITBIOTEP.
Jlemoncmpayuu
Mopens onbiTa e3epdopna.
Onpenenenue AJMHBI BOJHEI Ja3epa.
Habnmronenne muHeHYaThIX CIIEKTPOB HU3JTyUEHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopusie pabonot
Habmronenue TuHEHUaTOr0 CrieKTpa.
Tema 3. Amommnoe aopo
DKCIepUMEHTHI, JOKa3bIBaroOII e CJIOKHOCTb CTpO€HHus  sifpa. OTtkpbiTHE
pamuoaktuBHOCTH. OmbIThl Pesepdopna mo onpenenseHno cocTaBa paguoaKTUBHOTO U3JYUEHHS.
CroiictBa anb(a-, Oera-, ramma-usnydeHusi. BiusHue painoakTHBHOCTH HA KUBbIE OPraHU3MBL.
OtxkpeITHE TPOTOHA U HelTpoHa. HyknoHHast Mozens sinpa IeiizenOepra-MBanenko. 3apsin
sanpa. Maccosoe uncio siapa. M3oronsl.
Anbda-pacnian. DNEKTPOHHBIN U MO3UTPOHHBINA OeTa -pacman. [amma-usnydeHnue. 3akOH
panloaKkTUBHOIO pacraja.
DHeprus CBsi3W HyKJIOHOB B sifpe. Slnepubie cuibl. Jledekt macchl spa.
Snepnele peakunu. [lenenue u CUHTES sAnep.
Anepubiit  peaktop. TepmosimepHbiii cunHTe3. IIpobmemMbl W TEPCHEKTHBBI SACPHOU
SHEPreTUKU. DKOJOTrHYECKHE aCMeKThI siIePHON SHEPreTHKU.



DneMeHTapHble YacTulbl. OTKpbITHE MO3UTPOHA.

Metonp! HAOIIONEHHUS U PETUCTPALIMN 3JIEMEHTAPHBIX YACTHII.

dyHnaMeHTanbHBIE B3auMoaeicTsus. EqMHCTBO Ppusnueckoil KapTHHBI MUPA.

TexHuveckue ycTpoicTBa M MPaKTUYECKOE NMPUMEHEHHue: NO3UMETp, kamepa BunbcoHa,
SIEPHBINA PeakTop, aTOMHast bomMba.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHILI.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

Uccnenosanne Tpekos 4acTull (1Mo rotoBbIM GoTorpadpusim).

O0o0maromee nosTopeHue

Ponp ¢u3ukum u acTpOHOMUM B 3KOHOMHYECKOH, TEXHOJOTMYECKOW, COLMAJIbHON U
STHUECKON cdepax NesTeIbHOCTH 4YeNOBeKa, pPOJb M MecTO (M3MKM M acCTPOHOMHU B
COBPEMEHHOH Hay4yHOH KapTHMHE MHpa, poJib (U3NYeCKOW Teopud B  (POPMHPOBAHUU
npeacTaBiIeHu 0 (PU3NIECKON KapTHHE MHpPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM psiny
COBPEMEHHBIX €CTECTBEHHO-HAY4HbIX [IPEICTABIEHUN O MPUpOe.

MexnpeaMeTHbIe CBSI3H

Uzyuenue kypca ¢usuku 06asoBoro ypoBHs B 11 kijacce OCyIIECTBISIETCS C YYETOM
CONEpPKATEIbHBIX MEXIPEAMETHBIX CBsI3€ C KypcaMHM MaTeMaTHKH, OHWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHUU.

Meowcnpeomemnvie nousimus, CBsI3aHHBIE C HM3YYEHHEM METOIOB HAyYHOTO MO3HAHUS:
sBJIEHUE, Hay4YHbIH (akKT, rUmnoresa, (uU3NUeckas BEIMYUHA, 3aKOH, TEOpHs, HaONIOIEHHE,
SKCIIEPUMEHT, MOJENNPOBaHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: perieHne CUCTEMbl YPaBHEHHH, TPUTOHOMETPHUYECKHE (PYHKLIUHU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAaHM€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbl U UX
NPOEKIMH Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIUH,
NPU3HAKH 000U TPEYTONbHUKOB, ONPEAETICHNE TUIOMAN TUIOCKUX GUryp u 00béma Te.

buonoeus: >nexTpudeckue sBIEHUS B JKMBOH MpHpone, KosebaTenbHble ABIKEHHUS B
JKUBON MpHUpOJe, ONTUYECKHE SBJIEHUS B JKUBOW MpUpOJe, ACWCTBHE pagualii Ha >KUBbIE
OpPraHU3MBl.

Xumua: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTaJuIM4ecKas CTPYKTypa TBEPAbIX Tel,
MeXaHH3MbI 00pa30BaHUS KPUCTAIUTMYECKON PEIIETKY, CIIEKTPAJIbHBIN aHAN3.

l'eoepacgpus: MarHUTHBIE TIOJIOCA 3E€MJTH, 3aJI€XKH MAarHUTHBIX Py, (OTOCHEMKA 3€MHOM
MOBEPXHOCTH, NPeACKa3aHNe 3eMIIETPCEHUH.

Texnonoeusn: TUHUN 3JEKTpoNepenay, FreHepaTop NEPEMEHHOTO TOKa, 3JIEKTPOABUraTeNb,
UHIYKIMOHHAs T€4b, pajap, PaauoONpPUEMHHK, TENeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIN anmapar, BOJOKOHHASI ONITHKA, COJIHEUHas OaTapest.



11 KUIACC

TEMATHYECKOE IINIAHUPOBAHHUE

KosanuecTBo yacos DAeKTPOHHBIE
Ne n/m | HaummeHOBaHHE PA3ETIOB H T€M NPOrPAMMBI Konrponbnbie | Mpakrudeckue | (undpossre)
Bcero padoTnt padoTnt o0pasoBaTe/IbHbIe
pecypcebl
Paznen 1. QJIEKTPOANHAMUKA
1.1 MarnutHoe noJie. DJIeKTPOMarHuTHasE WHAYKLIHS 10 1 2 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 10
Pasnen 2. KOJIEBAHHWS U1 BOJIHBI
2.1 MexaHu4ecKHe 1 3IeKTPOMArHUTHBIE KONeOaHus 8 1 Bubmorexa IIOK
https://m.edsoo.ru/7f41c97¢
Bbubnuoreka [IOK
2.2 M 6 1
e€XaHUYECKUE U 3JICKTPOMATrHUTHBIC BOJIHBI hitps.//m edsoo rw/7f41c07c
Bbubnuoreka [IOK
2.3 11 1 4
Onrritka https://m.edsoo.ru/7f41c97¢
2.4 HsnyyeHus u CeKTpsl 2
Hroro no pazneny 27
Paznen [J. OCHOBBI CIHEINHAJIBHOU TEOPUH CUTEJBHOCTHU
. Bbubnuoreka [IOK
3.1 O 3
CHOBBI CIEIUAILHON T€OPUH OTHOCUTENBHOCTH htts-//m odsoo ru/ 7641 cO7c
Hroro no pazneny 3
Pa3znen 4. KBAHTOBASA ®U3NKA
. Bbubnuoreka [IOK
4.1 2 5
FICMEHTDT KBATITOBOM OITHIH https://m.edsoo.ru/7f41c97¢
Bbubnuoreka [IOK
4.2 4 1
Crpoetiite atoma https://m.edsoo.ru/7f41c97¢
Bbubnuoreka [IOK
4.3 A C) 9 1
TOMHOE€ SIIPO. DJIEMEHTaPHbIE YaCTHYBI hitps.//m edsoo rw/7f41c07c




Hroro no pazneny 18
Paznen 5. OGOBIITAKOIIEE NIOBTOPEHUE
Bbubnuoreka [IOK
6.1 06006 10
Hiatofiee niopToperme https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




TemaTH4yeckoe NIaHNpoOBaHHUe MO yueOHOMY npeaMeTy «PH3UKa» € YKa3aHHEM KOJHYeCcTBA
4acoB, 0TBOJAMMBIX HA OCBOCHHE KAKA0H TeMbI

Ne Ne Tema ypoxka
n/n Koun-Bo yacos

I. OcHoBbl 21ekTpoanHaAMuKAa (npoaorkenue) (10 1) MaruutHoe noJie (S 4).

1 1  MarautHoe nosne. BzaumoencTeie TOKOB
Cuna Ammnepa. Ypok ¢ ucnonrvzobanuemobopyoobanus yenmpa
« Touka pocmay

3 3 JI/p Ne 1 «Habnronenne neiicTBUS MATHUTHOTO TIOJISI HA TOKY

4 4  |Cuna Jlopenna

5 5 MarHuTHbIE CBONCTBA BEIIECTBA

DJIeKTPOMarHUTHAsI MHAYKIMA (S 4)

6 1 [ DnexkrpomarHuTHas MHAYKUUSA. MarHuTHeIH notok. I1pasuno 1
Jlenna. 3aKoH 3J€KTPOMarHUTHOM MHAYKUMU. YpoK ¢
1cnonvzobanuemobopyoodanus yeumpa « Touxa pocma»

7 2 JI/p Ne 2 «<Mzy4yeHue siBJIeHUS 3JIEKTPOMArHUTHOM UHIYKIIUNY . 1

3 PJAC uHAYKIMH B ABMXKYUIUXCS TPOBOJHUKAX 1

9 4  |Camounnykuus. MHIyKTUBHOCTb. DHEPIrUsi MArHUTHOTO MOJIS. 1

10 5 1
3ader Ne 1. «MarauTtHoe noje», « QJNeKTPOMArHUTHAST HHIYKLIHSD)

I1. Konte6anus u BoHbl (27 1) MexaHu4eckue H 3JIeKTPOMATHHUTHBIE KoJieOaHust (8 1)

11 1  |CBoOoxubIe KOIEOAHUS

12 2 Jl/p Ne 3 «OnpenesieHue yckopeHus1 CBOOOIHOI0 NaJeHHs NMPH
MOMOIIH HUTSIHOT0 MasITHUKA»

13 3 Baryxaromue U BbIHYKIeHHbIE KosebaHus. PesoHanc

14 4 |AHanorus Mexay MeXaHM4eCKUMHU U 3JIeKTPOMarHUTHBIMU
KoJIeOaHUAMU

15 5 |Pemenue 3a1a4 Ha XapaKTEPUCTUKU 3JI€KTPOMArHUTHBIX 1
cBOOONTHBIX KOJIeOaHMI

16 6 |[[IepeMeHHBIN 3JIEKTPUYECKHUI TOK

17 7 |Pe30HaHC B 3JIEKTPUUYECKON LN

18 8 |[Cemunap: «IIpoussoacTso, nepeaaya U UCMHOJIb30BaAHUE

BHGKTpI/I‘leCKOfI SHEPIrum»

MexaHu4ecKHe H 3JIeKTPOMATHUTHBIE BOJIHBI ( 6 1)

19 1  BonHOBbIE siBJieHUs. XapaKTEPUCTUKU BOJHbBI. 3BYKOBbIE BOJHbI 1
20 2  [Pemenue 3amady. MexaHH4YeCKHE BOJIHBI 1
21 3 [DneKkTpoMarHuTHOE rnoJie. DJIeKTPOMAarHuTHas BOJIHA 1
22 4  |CsoiicTBa 3J€KTPOMArHUTHBIX BOJIH 1
23 5 |Pa3BuTne CpeaCTB CBs3H 1
24 6 [3auer Ne 2 «KonebaHust 1 BOJHBD) 1
I'eomeTrpuueckasi M BoJIHOBasi onTuKa (11 v)
25 1 |Cxopocts cseta. Ilpunnun I'tolirenca 1
26 2 |3aKOHBI F€OMETPUUECKON ONTHUKU 1
27 3 UI/p Ne 4 «M3mepeHne nokaszaTesst NPEJOMIICHUsI CTEKIIa» 1
28 4  |PemeHue 3a1a4 Ha 3aKOHBI TEOMETPUYECKON ONTHKHU 1
29 5 1

Jlunsel. [loctpoenne n3obpakenuii B muaze. Onrudeckne npubopsl

30 6 JI/p Ne § «OmnpeneneHne onTUIecKOn CHITBI U (POKYCHOTO 1
pPacCTOSIHUS COOMPAIOIIEH JTMH3bD)




31 7 |Pemenue 3agau «I'eoMeTpuyeckas ONTUKAY 1
32 8 |BoJsiHOBBIE CBOMCTBA cBeTa. Jucnepcus
33 9 JI/p Ne 6 «M3mepeHue 1JIMHBI CBETOBOM BOJHBL) 1
34 10 JI/p Ne7 «Habmonenue nareppepeHuny, Tudpakuu u 1
MOJIIPU3aLIUY CBETa»
35 11 [K/p Ne 1 «Onrtuxa» 1
N3nyuyenne u cnexkTpsl (2 4)
36 1 |Bunel uznyuenuii. Ucrounnku ceera. CieKTpanbHbIA aHAN3. 1
37 2 |Ixana 3J€KTPOMArHUTHBIX U3JTy4YE€HHUU 1
I11. DyieMeHTBI TeOpHH OTHOCHTEJIBHOCTH (3 1)
38 1 [ITocTtynaTel TEOPUU OTHOCHTEJIBHOCTH
39 2 [DneMeHTBI PeNATUBUCTCKON TMHAMUKH
40 3 [Pewenue 3ana4: «QneMeHTsl CTO»
1Y.KBanTtoBas ¢pusuxa (18 4). CeeroBbie KBaHTHI (S 4)
41 1 |®ortosdpdext. Teopust poTosdpdexra 1
42 2 |Pemenue 3ama4. 3akonbl porodaddexra 1
43 3 |@otonsbl I'unoresa ae bpoiins 1
44 4 |JlaBneHue cBeTa. XMMHUYECKOE JICHCTBHE CBETA 1
45 5  |[PemeHue 3amad 1
AtomHas Ppusuka (4 1)
46 1  |Crpoenue aroma. OnbiT Pesepdopna 1
47 2 |[KBaHTOBBIE OCTYJATHI bopa 1
48 3 |[Iaseps! 1
49 4 |KontpoabHasi padora Ne2 «CBeToBbI€ KBAaHTHD, K ATOMHAs 1
¢busnkay
DuU3HKa ATOMHOTO sApa. JJieMeHTapHbIe yacTuubl (9 4)
50 1  |Ctpoenue aToMHOrO sipa. AnepHbie CUITBI
51 2 [DHeprus CBsI3U aTOMHBIX sJEP
52 3  |PagmoakTHBHOCTb. 3aKOH PaTuOaKTHBHOTO pacmana. [lepuon
nojypacnaja
53 4  Anepnbie peakunu. llennas peakuus neneHus
54 5  Anepnsiii peakrop. TepMosiaepHbIe peakLiUK
55 6 |[[IpumeHeHUe AAEPHON SHEPTUMU.
56 7  |buonoruyeckoe AeMCTBUE PaIHOAKTUBHBIX U3JTyYEHHI
57 8  [2nemeHTapHbBIC YACTHULIBI
58 9 [Bauer Ne 3 mo Teme «PH3HMKa AaTOMHOTO ApPay. « DJIEMEHTapHbIE
JACTHULIBD)
V. O6o0marwuee nopropenne (104)
59 MexaHuka
60 MounexynsipHas ¢usuka. Tepmoannamuka. Ypox ¢
1cnonvzobanuemobopyoodanus yeumpa « Touxa pocma»
61 Konebanust u BOJHBL Ypok ¢ ucnonrvsobanuemobopyoobanus 1
yenmpa « Toukapocmay
62 OnTuka.
63 KBanToBas gu3nka. DIeMEeHTbl aCTPOHOMHH U aCTPOHU3UKU
64
Posb pu3uKH U aCTPOHOMHH B Y KOHOMHUYECKOH, TEXHOJIOTHIECKOM,
COLIMAJIBHOM M 3TUYECKOH chepax nesiTebHOCTH YeIOBEKa
65 Ponp 1 MecTo pHU3UKHM U ACTPOHOMUHU B COBPEMEHHON HAy4HOM 1
KapTHUHE MHpa
66 Ponb pusznueckoit Teopun B GOpMHUPOBAHUH MPEICTABIECHHH O 1




(bu3nUecKOl KapTHHE MUpa

67 9 MecTto $pU3NIeCKOi KapTHHBI MUPa B OOIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABICHUN O IPUPOIE

68 |10 IIpoekTHast AEeATENBHOCTD

KonTponbHbIx paboT - 2
Jlaboparopubix padoT - 7

3aueTos - 3




