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Pabouass mnporpamma coctaBieHa B coorBeTcTBUH ¢ PI'OC OOO, Ha OCHOBE MPUMEPHOI
nporpaMMbl Uil 001Ie00pa3oBaTeNbHBIX KON, NPUMEPHOH MporpamMmbl 10 (pu3uke aBTOp
I'enpenmreiin JI. O.. B COOTBETCTBUU C TPeOOBAHUSAMHU K 00S3aTEIbHOMY MUHUMYMY COJEpXKaHMS
OCHOBHOTO 00mero o0Opa3oBaHMs U TpenHazHaueHa Juis ydamumxcs 11 kmacca. Ilporpamma
paccuutaHa Ha 68 yacoB I 00s3arenbHOro u3ydeHus ¢usuku B 11 kiacce, u3 pacuera 2 yuyeOHbIX
qaca B HEZEIIIO.

[Tporpamma peanusyercst Ha 6a3e oOpa3oBaresbHOro LeHTpa «Touka Pocray ecTecTBeHHO-
Hay4HOU HaIIPaBJIECHHOCTH.

ILnanupyemblie pe3ybTaTbhl OCBOEHHsI Y4eOHOro IpeaAMeTa, ydeOHOro Kypca.
OcBoenne yueOHOro mnpenmera «Pu3mka» Ha ypOBHE CpemHEero oOmero o0pa3oBaHUS
(6a30BBIN YPOBEHB) JOIHKHO O0ECIIEYUTH JOCTHKECHUE CIEIYIOIUX JIMYHOCTHBIX, METANPEIMETHBIX U
IPEMETHBIX 00pPa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHUS YydeOHOro mpeamera «PDH3HMKa» MOIDKHBI OTpaXKaTh
TFOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIuXcs PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTpEHHEH
NO3UIUEH JUYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTAllMM, MO3UTUBHBIX BHYTPEHHHUX YOEXKJIECHUH,
COOTBETCTBYIOLMX TPAJULUOHHBIM LIEHHOCTSIM POCCHHCKOT0O OOIIECTBAa, PACIIMPEHUE XKXU3HEHHOTO
ONbITAa U ONbITA JESATEIILHOCTH B IPOLIECCE PEANU3ALMU OCHOBHBIX HAlpaBICHUH BOCIIHUTATEIbHOMN
JESATEIIBHOCTH, B TOM UHUCIIE B YACTHU:

1) rpaska1aHCcKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh I'PAXKIAHCKON MO3UIMH 00YyYaOLIErocs KaK aKTUBHOTO M OTBETCTBEHHOIO
YIE€Ha POCCUIICKOro 00I1ecTBa;

NPUHATHE TPAAMLUOHHBIX OOLIEUEIIOBEUECKUX TYMAHUCTHUECKUX M JIEMOKpPAaTHYECKUX
IIEHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JEATEJbHOCTh B MHTEpEcax TIpaxkJaHCKOro oOOIIecTBa,
y4acTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aliiy;

YMEHHUE B3aUMOJIEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C UX (DYHKIMSIMHU
Y Ha3HAuYEHUEM;

TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOU NEATENBHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS:

c(OPMHPOBAHHOCTH POCCUNCKOM I'pakITaHCKON MIEHTUYHOCTH, TaTPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJJapCTBEHHBIM CUMBOJIaM, JOCTUKEHUSIM POCCUMCKUX YUYEHBIX B
obnactu pU3MKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ’TUYECKOTO OBE/ICHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEUICHMS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHMS :

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas ICTETHUKY HAYYHOIO TBOPUYECTBA, MPHUCYILIErO
¢u3nveckoil Hayke;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K pa3inyHbIM chepaM npodeccHoHaNbHOM AeATeIbHOCTH, B TOM YHCIIEe CBS3aHHBIM C
¢bu3uKOl W TEXHUKOM, yMEHHME coBepllaThb OCO3HaHHBIM BBIOOp Oyaymeid mnpodeccun u
peaTn30BbIBaTh COOCTBECHHBIC )KU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO B 00JacTu (PU3MKM Ha
MPOTSKEHUU BCEU KU3HU;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUA:

Cc(OPMHPOBAHHOCTh  DKOJOTMYECKOW  KYJIBTYpBI, OCO3HAHHE TJIOOATBHOTO  XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILLECTBIICHUE JECUCTBUI B OKPYXKAIOLIEH Cpefe Ha OCHOBE 3HAHUS Liejled
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUYECTBA;

paclIipeHHe OMbITa JAEATEIbHOCTH 3KOJOTMYECKOW HaNpaBJIE€HHOCTH HAa OCHOBE MMEIOLINXCS
3HaHWH Mo (HU3MKeE;



7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3HYECKON HAYKH,

OCO3HAaHWE IIEHHOCTH HAyYHOH AEATeNTbHOCTH, TOTOBHOCTH B TIpOIlecCe H3ydeHUs (HHU3UKU
OCYILECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JESITeIbHOCTh WHAMBUYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBePCAJbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jjornueckue aeicTBHA:

CaMOCTOSITENILHO ~ (JOPMYJIMPOBATh U  aKTyaJU3UpPOBAaTh MpoOIeMy, paccMaTpuBarh e€
BCECTOPOHHE;

ONPEIEATh LU AESITeIIbHOCTH, 33]1aBaTh [MapaMeTPhl U KPUTEPUU UX TOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabarhiBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM aHaIM3a MMEIOIIUXCS MAaTEePHATBHBIX H
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTh, OIICHHUBATH COOTBETCTBUE pE3YyJIbTATOB LETSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIWHHUPOBATh W BBINOJNHATH pabOTy B YCIOBUSX pPEATbHOT0, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

Ba3oBble uccienoBarebckue 1edCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMH ITOHSATHUSIMHI ¥ METOIaMU (PU3HUYECKON HAYKH;

BIIa/IETh HABbIKAMHU Y4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOM IEeATENbHOCTH B 00JacTu
($U3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IIOMCKY METOJOB peIIeHHUs 3anad
bu3nYECKOro coAepKaHus, MPUMEHEHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BIIQJIETh BUJAMU JESATEILHOCTH TO TOJIYYEHUI0O HOBOTO 3HAHUS, €ro HWHTEPIpPETaINH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3UYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIIe TIPH CO3JaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh NIPUUMHHO-CIICCTBEHHBIE CBSI3M M aKTyaJIU3UPOBaTh 33Jady, BBIIBUIaTh TMIIOTE3Y
e€ pelieHus, HaXOAUTh aPTYMEHTHI JUIsl TOKa3aTelIbCTBA CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMeTphl U
KPUTEPUU PEILICHHUS;

aHAIM3UPOBATH MOJYYEHHBIE B XOJIE PEIICHUS 3a/1a4d Pe3yabTaThl, KPUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (POPMYJIHPOBATH COOCTBEHHBIE 33a/la4yd B 0OpPa30BATEIHHOM NESATEIHHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 001aCTh KU3HEIEATEILHOCTH,

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTHHAIbHBIE TTOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI M 33]]a4H, JTOTYCKAIOINE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIQJIETh HABBIKAMHU TMOJydeHUs WHOOpMAIUU (PU3NYECKOTO COJEpKaHUS W3 HCTOYHUKOB
pPa3HbIX THIIOB, CAMOCTOSATEIBbHO OCYHIECTBISAThH MOUCK, aHANN3, CUCTEMAaTH3alMI0 U UHTEPIPETALIUIO
uH(pOpMaIK pa3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIOIh30BaTh CPeACTBA MH(POPMAIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJOTUW B pPEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OPTaHM3AIMOHHBIX 3aJad C coOMoeHneM TpeOoBaHU
SPrOHOMHUKH, TEXHUKH 0€30MacHOCTH, TUTHEHbI, peCypcocOepeKeHusl, MPAaBOBbIX U 3TUYECKUX HOPM,
HOpM UH(POPMAIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOTO COJEP)KaHUS B PAa3NMUYHBIX (hopMarax ¢ y4y€TOM Ha3HAuEHUs
uH(pOpMAllMK U TENeBOW ayauTOpPUH, BbIOMpas oONTUMadbHY0 (OpMY TPEICTABICHHUS U
BU3YaIH3aliH.

KoMMyHnKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYILIECTBIIATH OOIIEHNE HA YpOKaX (PU3UKU U BO BHEYPOUHOIl 1€ATEIbHOCTH;

pacmo3HaBaTh MPEANMOCHUTKA KOH(MIMKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;



MIOHMMAaTbh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHONW ¥ MHAUBHyalbHOH paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH C Yy4ETOM OOIIMX HMHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOMN NIE€ATENbHOCTH, OPIraHU30BbIBaTh U KOOPAWHUPOBATH JEHCTBUS
10 €€ JOCTHKEHUIO: COCTABJIATH IUIAH JECHUCTBUM, PACIPEACIIATh POJIM C Y4ETOM MHEHUN Y4aCTHUKOB,
00CyXJ1aTh pe3y/bTaTbl COBMECTHOU pabOThI;

OLIEHUBATh KayeCTBO CBOEr0O BKJAJa M KaKJOr0 YYaCTHHKA KOMaHJbl B OOLIMH pe3yibTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh HUACH C IIO3ULUU HOBM3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILIECTBIIATh MMO3UTUBHOE CTPATETUYECKOE MOBEIEHUE B PA3IMYHBIX CUTYaLMsX, MPOSABIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PeryisiTuBHbIE YHHBepPCAJbHBIE YUeOHBIE IeiicCTBUS

Camoopranuszaums:

CaMOCTOSITENTFHO OCYILIECTBIIATh TIO3HABATENBHYIO JESITEIBHOCTh B 00JacTH (QU3UKU H
ACTPOHOMUH, BBISIBJISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIHO COCTAaBJIATh IUTAH PEUICHHs pPACYETHBIX M KAYECTBEHHBIX 3aJad4, IUIaH
BBITIOJTHEHUS MPAKTUYECKOM pabOThI C Y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIOYTEHU;

JlaBaTh OLEHKY HOBBIM CHUTYAIIHIM;

pacmmpsATh paMK{ y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNlaTh OCO3HAHHBIM BBIOOp, ApryMEHTHUPOBATH €ro, OpaTh Ha ceOsS OTBETCTBEHHOCTH 3a
pereHue;

OLIEHUBATh IPHUOOPETEHHBIN OTIBIT;

CTIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO dPYIUIMHA B 00JacTH (U3WKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLIMOHATbHbII HHTEJIEKT:

JaBaTh OILIGHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YIBTATOB IIEIISIM;

BIIa/IETh HaBBIKAMHU TO3HABATENbHON pedIeKCHU KaK OCO3HAHMs COBEPIIAEMBIX JCUCTBUN U
MBICITUTEIBHBIX TPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUH;

WCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHHUS 110 UX CHUKCHHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MIPU aHAIHU3E PE3yNIbTaTOB A€ITEIbHOCTH;

MPUHUMATH ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX MIPU aHAIHU3E PE3YIbTaTOB ACITEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA ONIMOKH.

B mporecce noCTHKEHUS JTHYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS MPOTPaMMbI MO (U3MKE s
YpOBHsI CpemHero ooOmero oOpa3oBaHMs y OOYYarONIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEIJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIOYAIONIETO CHOCOOHOCTh TMOHHMMAaTh CBOE SMOIMOHAIBLHOE COCTOSHUE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON CEpHI, OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHAMATh OTBETCTBEHHOCThH 32
CBOE TIOBEJICHHE, CIIOCOOHOCTH aJaNTUPOBATHCS K JMOIMOHAIBHBIM H3MEHEHUSM U MPOSBISATH
TMOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAllUW, BKJIIOYAIOMICH CTpPEMJICHHE K JOCTIDKCHUIO IEMH U YCIeXy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXO/SI U3 CBOUX BO3MOXHOCTEH;

HMIIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh TOHMMATh 3MOIMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €r0 MPH OCYIECTBICHUN OOLIECHUS, CIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIONIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIbTATbBI



K xonmy oOyuenuss B 11 KJjacce mpeIMeTHBIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

JEMOHCTPUPOBATh Ha HpHUMEpax pojb U MeCTO (U3MKKM B (POPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTHHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHHMKUM U TEXHOJIOTMM, B IPAKTHYECKOU
NEeSTENIbHOCTH JIF0JIeH, IeJIOCTHOCTh U €IMHCTBO (PM3UYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHUIBI MPUMEHEHHS HW3YYEHHBIX (U3MYECKUX  MOJENEH:  TOUCHHBIH
JNIEKTPUUYECKUIN 3apsill, JIyd CBETa, TOUEUHBIM MCTOYHUK CBETa, AJAEpHas MOJEIb aTOMa, HYKJIOHHAs
MO/IENIb aTOMHOT'O Si/Ipa MPH peleHNH (PU3NIECKHX 3a/1a4;

pacrno3HaBaTh (uU3WYeCKUe SBICHUs (MPOLEecChl) U OOBSACHATH UX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKNA M KBAHTOBOM (DU3UKHU: DJICKTPUYECKas MIPOBOJUMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOEe, MarHUTHOE JEHCTBUS TOKA, B3aUMOJCICTBIE MAarHUTOB, JIEKTPOMArHUTHAs UHAYKILINS,
JeicTBUE MAarHUTHOTO TOJII Ha TPOBOJHHK C TOKOM W JABIDKYLIMICS 3apsii, 3JIEKTPOMarHUTHBIE
KojeOaHusT W BOJHBI, HOPSIMOJIMHEMHOE pPACIpPOCTPAaHEHHE CBETa, OTpaXXEHHE, MPEIOMIICHHE,
uHTEephepeHIHs, TUPPaKIUs U MOIIPU3ALUS CBETA, JUCIIEPCHUS CBETAa, (OTOIIEKTPUICCKUN IPPEKT
(poroaddexT), cBeToBOe MaBIEHUE, BO3HHUKHOBEHHME JMHEHYATOro CIEKTpa aToMa BOJOpOJa,
€CTECTBEHHAS U MICKYCCTBEHHAsI PaJIOAKTUBHOCTH;

OMKCHIBATh M3yYEHHBIE CBOICTBa BeIlIeCcTBA (IEKTPUYECKHE, MArHUTHBIC, ONTHYECKHE,
AIIEKTPUUYECKYI0 MPOBOJUMOCTh DPA3JIUYHBIX CpeA) U DIEKTPOMAarHUTHBIC SBICHHUS (IIPOIECCHI),
UCTONB3YS (PU3MYECKHE BEJIMYUHBL: DIEKTPUUECKUN 3apsill, Cujia TOKa, SJIEKTPHUUECKOE HAIpsDKEHUe,
AIIEKTPUYECKOE CONPOTHUBIIEHUE, PA3HOCTh IOTEHIIMANIOB, A3JEKTPOABIDKYILAs CcuiIa, padoTa TOKa,
WHAYKIUS MarHuTHOro mojs, cuia Awmmnepa, cuia JIopeHla, WHIYKTHUBHOCTh KaTYIIKH, SHEPTHs
AIIEKTPUYECKOTO M MAarHUTHOrO IMOJEH, Mepuojx M yactoTa KoseOaHuil B KoJjeOaTelbHOM KOHTYPE,
3aps[i U CWJIa TOKa B IIPOllecC€ TapMOHUYECKUX JJIEKTPOMArHUTHBIX KoyiebaHMH, (OKycHOe
paccTosiHMe W ONTHYECKasl CHJIa JIMH3BI, IPU ONMKMCAHUH TPABWIBHO TPAKTOBATh (DU3MUYECKHHA CMBICT
UCTOJIb3YEMbIX BEIWYHMH, UX 0003HAUEHUS U €AMHUIIB], YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOLINE JTaHHYIO
(GU3NIECKYIO BETUYMHY C IPYTHMHU BEIIMYHMHAMH;

OIMCHIBATh M3yYECHHBIE KBAHTOBBIC SBJICHUS U MPOLECCHI, UCTIONb3YS (PU3NUECKUE BETUUNHBI:
CKOpPOCThH AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M 4YacTOTa CBETa, SHEPrus W UMIYibc (oToHa,
HepuoJl TOodypacnajga, SHEPrus CBS3M AaTOMHBIX s/iep, HpU OINUCAHWU TNPABWIBHO TPAKTOBAaTh
(GU3NUEeCKU CMBICI HCIOJIB3YEMBIX BEIWYHMH, WX O0O3HAYCHUS W €AMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIME JIaHHYIO (DU3MUYECKYI0 BEIMYMHY C JAPYITMMH BEIMYMHAMHU, BBIYUCIATH 3HAUCHHE
(U3UYECKON BEITMYUHBIL;

aHAJTM3UpPOBaTh (PU3MUECKUE NPOIECChl U SIBICHUS, MCIONB3Yys (HU3UUYECKUE 3aKOHbl U
OpUHLMIBL: 3aK0oH OMa, 3aKOHBI MOCJIEI0BAaTEIbHOIO U MapajyieIbHOIO COEIUHEHUS! MPOBOJIHUKOB,
3akoH  Jxoyns—JleHna, 3akoH  DJIEKTPOMAarHUTHOM  MHAYKIUHM, 3aKOH  MPSIMOJIMHEHHOTO
paclpoCTpaHEHHUs] CBETa, 3aKOHbl OTPAKEHUS CBETa, 3aKOHBI MPEJIOMJIEHUS CBETa, YpaBHEHHE
OiHmreitHa U1 GoTodddexra, 3aKOH COXpPAaHEHUS HPHEPTUHU, 3aKOH COXPAHEHHs HUMIYJbCa, 3aKOH
COXpaHEHHUsI JEKTPUUECKOTo 3apsja, 3aKOH COXPAaHEHHs MacCOBOrO 4ducia, nmoctyiaarsl bopa, 3akoH
palMOaKTUBHOIO pachaja, Mpd OSTOM pPa3IUYaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIpaXKEHUE U YCIOBUS (TpaHUIlbl, 001acTH) TPUMEHUMOCTH;

OTIpeIeNIATh HANpaBJICHUE BEKTOpPa MHAYKIIMHA MarHUTHOTO MOJIS MPOBOJAHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH M OMMCHIBATh N300paKeHHE, CO3JaBaeMO€e IJIOCKUM 3€pKaJIoM, TOHKOM JIMH30M;

BBHITIOJIHATE AKCIEPUMEHTHI 110 HCCICIOBAHUI0 (DU3MUECKUX SBICHHA W TPOIECCOB C
UCIIOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX M3MEpPEHMI: MPU 3TOM (OpPMYJIHUPOBaTh MpodieMy/3aiady u
TUTIOTE3y Y4eOHOTO OJKCIIEPUMEHTa, COOMpAaTh YCTAHOBKY W3 TIPEIJIOKEHHOTO O0OpyHAOBaHMS,
IPOBOJUTH OMBIT U (POPMYIMPOBATH BHIBOBI;

OCYILIECTBIIATh NPSIMble U KOCBEHHBIE M3MepeHusl (pU3MUeCKUX BEIMYMH, IPU 3TOM BBIOUPATH
ONTUMAIIBHBIA CHOCO0 M3MEPEeHUsT M UCIOJIb30BaTh HM3BECTHBIE METOJbI OIICHKHM IOTPEIIHOCTEH
W3MEPEHHI;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BETMYMH C HCIIOIB30BaHUEM IPSMBIX U3MEPEHUI: IpH
3TOM KOHCTPYHMPOBaTh YCTAHOBKY, (PUKCHUPOBATH pe3y/bTAaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYMH B BUIE TaOIHIl U TpaduKOB, A€1aTh BRIBOAKI 110 pE3yabTaTaM HCCIIeIOBAHUS;

coOmro1aTh TpaBuia 0€30MacHOTo TPyJa MPU MPOBEICHUH HCCIEAOBAaHUN B paMKaX yd4eOHOTO
OKCIEPUMEHTa, Yy4eOHO-HCCIICAOBATENILCKOM M TMPOCKTHOH JEATENbHOCTH C HCIOJIb30BAHUEM
HU3MEPUTEIIBHBIX YCTPOUCTB M JJA0OPAaTOPHOTO 00OPYIOBAHHS;



penate pacuéTHBIC 3a7a4yM C SBHO 33aJaHHON (PM3MUYECKOI MOJENBIO, HCIONb3Ys (PU3NUECKHE
3aKOHBI U TPUHIMIIBI, HA OCHOBC aHAJIN3a YCJIOBUA 3a1a4n BBIGI/IpaTI: (pI/I3I/I‘-IeCKYIO MOACIb, BBIACIIATH
¢u3nyeckne BeMWYMHBI W (QOPMYJbl, HEOOXOAMMBIE Uit €€ pEHICHUs, MPOBOIUTH pacyEThl H
OLCHUBATL PCAJILHOCTDb IMOJTYYCHHOI'O 3HAYCHU A (1)I/I3I/I‘-ICCKOﬁ BCJINYHHDBI;

peniate KadeCTBEHHBIC 3aJadd: BBICTPAaUBAaTh JIOTMUYECKH HENPOTUBOPEUYMBYIO IIEHNOYKY
paccyXIeHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SBIICHHUS,

UCIIOJIB30BATh TPU PEIICHUH y4YeOHBIX 3a7ad COBPEMEHHBbIC MH()OPMALMOHHBIC TEXHOJIOTHU
JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUY U IIPEICTABICHNUS Y4eOHOM U Hay4yHO-TIOMYJIIPHOU
uH(pOpMaINK, TOJYYEeHHOW W3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUCCKH AHAIU3UPOBATH MOTYYaeMYIO
UH(OPMALIHUIO;

OOBSCHATH NMPHUHIMITEI JEHCTBHS MAIlIWH, TPHOOPOB U TEXHHUYECKHX YCTPOWCTB, pa3iinyaTh
YCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BAaHMS B TIOBCEJHEBHOM JKU3HU;

MPUBOJIUTH IPUMEPHI BKJIaZa POCCUHCKHUX U 3apyOEKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PAa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETHUYECKHUE 3HAHHS 10 (M3MKE B MOBCEIHEBHOM >KU3HH JJIsI 00ECHICUeHHUs
0€30IIaCHOCTH TIPH OOpaIleHUH C MpHOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMHM, MJISI COXPAaHEHHS
3JI0POBBSI U COOJIIOICHHST HOPM 3KOJIOTHYECKOTO TIOBECHHUS B OKPYKAIOILEH cpene;

paboTaTe B TrpymIe ¢ BHIIOJIHEHUEM Pa3IMYHBIX COIMHUAIBHBIX pOJICH, IJIAaHUPOBATH PadOTy
TPYIIBI, PAllMOHAIBHO PACHpPEAeiiATh 00S3aHHOCTH M IUTAHUPOBATH JESATEIBHOCTh B HECTaHIAPTHBIX
CUTyallusax, aJACKBATHO OLCHWBATL BKJIaJd KaXIOro HW3 Y4YaCTHUKOB TIPYIIIIBI B PCHICHUC
paccMaTpuBaeMoi mpoOIeMBl.

OCHOBHOE COAEPKAHMUE (68 yacos)

Pazjen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. InNeKmMpPOMAZHUMHAA UHOYKUUA

[TocrossHHbIE MarHUTHI. B3anmoaeicTBHE MOCTOAHHBIX MAarHUTOB. MaruuTHoe nosie. Bektop
MarHuTHOM MHAYKUuU. [IpuHIMN Cyneprno3uiMy MarHUTHBIX Mojeid. JIMHUM MarHUTHOM MHIYKLIHH.
KapTtuna nuHuii MAarHUTHOM MHIYKIIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHoe moie MNpoBOJHMKA ¢ TOKOM. KapTuHa JMHUN HMHIYKIMM MAarHUTHOTO TOJs
JUTMHHOTO TIPSIMOTO TPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanmoelicTBre NpOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb M HalpaBlICHUE.

Cuna JlopeHua, e€ MOAyJb U HampaBjieHue. J[BIKeHHe 3apsKeHHOM 4acTULbl B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumsl JlopeHniia.

SBneHue  BIEKTpOMarHUTHOM  MHAYKUMH. [lOTOK  BEKTOpa MarHUTHOW  HMHIYKLIHH.
DIIEKTPOABMKYIIAs CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHIyKunu dapanes.

BuxpeBoe »snekTpuueckoe Tmoje. ONEKTPOJBIKYIIas CHIa HMHAYKIMH B TPOBOJHUKE,
JIBIKYIIIEMCS TTIOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM TIOJIE.

IIpasuio JleHua.

NHayKTUBHOCTB. SIBI€HUE CAMOMHAYKIIMU. DJIEKTPOABMKYIIAS CHUJIa CAMOUHAYKIWH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOiCTBA W  NPaKTUYECKOE MPUMEHEHHE: IOCTOSIHHbIE  MAarHUTHI,
AIEKTPOMATHUTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHUL, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIUA MAarHUTHOTO TOJIA.

B3aumMozeicTere JByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JencrBue cuisl JIopeHIIa Ha HOHBI DJIEKTPOJIMTA.

SIBrieHME NEKTPOMArHUTHOM UHAYKIIWH.

IIpaBuio Jlenna.

3aBUCUMOCTh AJIEKTPOABIKYIIEH CHUJIbI MHAYKIUH OT CKOPOCTH HW3MEHEHHWSI MarHUTHOTO
MOTOKA.

SIBrieHNE CaMOMHTYKIINH.



Yuenuueckuii sxkcnepumenm, nabopamoptule pabomuol

N3ydyeHre MarHUTHOTO TOJISl KaTyIIKH C TOKOM.

WccnenoBanue 1ecTBUS NOCTOSIHHOTO MAarHUTa Ha PAMKY C TOKOM.
HccnenoBanue siBeHUS 2IEKTPOMarHUTHOM NHIYKIIUH.

Paznen 5. KoJsieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHuUmMHbsle KoJ1eOanus

Konebarenbnas cucrema. CBoOOOIHBIE MeXaHUUECKUE KosieOanus. 'apMoHnUyecke Konebanusl.
[Tepuon, yacroTa, ammnTyaa U ¢asa konedbanuii. [IpykuHHBIIH MasTHUK. MaTeMaTHYeCKU MasTHUK.
YpaBHeHue rapMoHUYecKHX Konebanuii. [IpeBpaiienne sHepTun Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KoOJeOaHUS B  HJICATHHOM
K0JIeOATEIbHOM KOHTYpe. AHAIOTHUSA MEXIy MEXaHHMYECKUMH U 3JIEKTPOMAarHUTHBIMU KOJICOAHUSMHU.
®opmyna Tomcona. 3aKOH COXpaHEHHsI SHEPTUU B HI€aTbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienre o 3aryxarolMx KojieOaHUsX. BbIHYXJIEHHbIE MEXaHWYECKUE KOJEOAHHUS.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennbiii Tok. CHHycOMJANbHBIA IMEPEMEHHBIH TOK. MOIIHOCTh IMEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancdopmarop. IlpomsBoacTBo, mepemaya W TOTPEOJIEHHE DICKTPUYECKON SHEPTHH.
OKOJIOTMYECKUE PpUCKM MpU  NPOU3BOACTBE  3JeKTpodHepruu. KynbTypa  ucnonb3oBaHHs
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHuueckue ycTpoHWCTBa M MPAKTUYECKOE MPUMEHEHHUE: IIEKTPUUYECKUN 3BOHOK, F€HEpaTop
IIEPEMEHHOT0 TOKa, IMHUU AJIEKTponepeay.

Jlemoncmpayuu

UccnepoBanue mapameTpoB KojaeOaTeNbHOW CUCTEMBbI (NPYKUHHBIA WM MaTeMaTHYEeCKU
MasITHHK).

HabGmronenue 3aryxaromux Kojie0aHuu.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6mronenue pesonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmwnorpaMMbsl  (3aBUCUMOCTH  CHJIBI  TOKa W HampsDKEHMsT OT  BPEMEHH) s
3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu nocnenoBaTeNbHOM COEJUHEHHM PE3UCTOpa, KATYHNIKM HWHAYKTUBHOCTH U
KOHJIEHCATOPA.

Monenb TMHUY 3IEKTPOIIEepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCMMOCTH HEpUOAAa MajiblX KoJeOaHUU Ipy3a Ha HUTH OT AJUHBI HUTH U
Macchl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKa B IIEMH U3 MOCIEA0BATEIbHO COETUHEHHBIX KOHJEHCATOPA,
KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMmpOMAZHUNHbLE 60JIHbL

MexaHnueckue BOJIHBI, yciaoBHUs pacnpocTpaHeHus. Ilepuon. CxopocTh pacnpocTpaHEHHUS U
JUIMHA BOJHBIL. [lomepeunble W MpoaofibHBIE BONHBL. MHTepdepeHuns u AUpakius MeXaHHYeCKHX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCIIOBUS W3IYy4YEHHUS DIIEKTPOMAarHUTHBIX BOJH. B3aumHas
opueHTanus BekTopoB E, B, V B anexrpomarauTHON BosiHE. CBOKCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHUE, IIPEIOMIICHUE, noJiipu3anus, Tudpakuus, UHTEpEepeHIIHSL. Ckopoctb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3MeKTPOMarHUTHBIX BOJIH. [I[puMeHeHne 3J1eKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUMIB pagroCcBA3U U TeNEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHudeckue yCTpOCTBAa W MPAKTUYECKOE IIPUMEHEHHE: MY3bIKAJIIbHBIE WHCTPYMEHTBHI,
yJIbTPa3ByKOBasl IMAarHOCTUKA B TEXHUKE M MEIUIIMHE, Pajap, paIuoNpuEMHUK, TEIEBU30p, aHTECHHA,
tenedon, CBU-nieup.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.



Konebmromieecs Teno Kak HCTOUYHUK 3BYyKa.

HaGnronenue oTpaxeHus U MpeoMIICHUS MEXaHNUECKUX BOJIH.

Ha6monenue untepdepeHnu u AUPpakiuu MEXaHMUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habumtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MPEIOMIICHHE, MOJsSpU3aLys,
nudpakiys, HHTEpPEpeHIIHS.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsmonuHeiiHOe paclipocTpaHEHHUE CBETa B OJIHOPOAHOM cpene. JIyu
cBera. ToueuHblli HICTOYHHK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B IJIOCKOM 3epKalie.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMIICHUSI cBeTa. AOCOTIOTHBIN MOKa3aTeab MPeTOMIICHUS.
[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroi moJHoro BHYTPEHHET0 OTPaKEeHUS.

Hucnepcus cseta. CnoxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue u paccerBaromye JUH3bL. ToHkas nauH3a. DOKYCHOE pacCTOSIHUE W ONTHYECKas
CWJIa TOHKOH JH3BL. [locTpoeHne n300pakeHnt B COOUPAIOIINX M PacCcenBaOMUX JTnH3aX. Dopmyiia
TOHKOM JTUH3bI. Y BEJIMYEHUE, 1aBaeMO€e JTINH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBas ontuka. Uutepdepenius cera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUSI HAOIIOICHUS
MaKCUMYMOB W MHUHHMYMOB B HHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HUCTOYHUKOB.

Hudpaxmus ceera. udpakumonnas pemérka. YciaoBue HaOMIOACHUS TJIABHBIX MaKCHMYMOB
IPU MMaJJCHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpOHCTBA W TNPAKTUUYECKOE MpPUMEHEHHE: OYKHu, Jyna, QoToanmnapar,
IPOEKIIMOHHBIN ammnapar, MUKpPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, AUQPPAKIMOHHAS pPElIETKa,
HOJIIPON .

Jlemoncmpayuu

[IpssmonuHetHOE pPAcHpOCTpaHEHHE, OTPAKEHUE M IperomileHue cBera. Onrtuueckue
npuOOopBI.

ITonHoe BHyTpeHHEe oTpaxeHue. Moens CBETOBOAA.

WccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue unrepdepeHimu ceera.

Habmtonenue nudpaxkuuu cera.

Hab6mronenue qucnepcuu certa.

[losydyeHune ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tonydenue cnekTpa ¢ HTOMOIIbIO TU(PPAKIHOHHON PEUIETKY.

HabmtoneHue nonsipu3aiuy cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepenue nokasarens nIpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI cIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

['paHnuBl NPUMEHMMOCTH KIIACCHYECKOM MeXxaHukd. [locTymarsl cnenuanbHOW Teopuun
OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe, IIPUHILUI OTHOCUTEIbHOCTH
OWHIITEWHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALIEHUE JUIUHBI.

DHEPrusi ¥ UMITYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJICOM PEJATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Pasnea 7. KBantoBas pusznka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

@otonbl. Popmyna Ilnanka cBsA3u 3HEpruM (OTOHA C €ro YAaCTOTOW. DHEPrUsi U UMITYIbC
dboToHa.



OtkpoiTie u uccnenopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHsl doTodrddexTa.
VYpaBuenue DiiHmreiina g porodddexra. «KpacHas rpanuna» Gororddexra.

JaBnenue cBera. Onbitel [1. H. JIeGenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTpOHCTBA U MPAKTHUECKOE NpUMEHeHHue: (OTOINEMEHT, (GOTOHATUUK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE C IUHKOBOU IJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexra.

Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopaenb aroma Tomcona. OnbiTel Pezepdopna mmo paccestauto o -yactuil. [lnanerapras Moaenb
atoma. [Toctynarer bopa. M3nydenue u nmoriomnienne GOTOHOB MPHU MEPEXo/Ie aTOMa C OJJTHOTO YPOBHS
SHEpruu Ha apyroil. Buasl ciekTpoB. CekTp ypoBHEH 3HEPruu aTroma BOJA0POIa.

BoustHoBBIE cBOMcTBa yacTull. Bomubl ae bpoinsa. KopryckynsspHO-BOJIHOBOM Tyanu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHudeckue  yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: CHEKTpPaJbHBbIM  aHaIM3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienue nuHeHYaThIX CIEeKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HalGmronenue nuHeiyaToro criekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTHI, JTOKA3bIBAIOLINE CIOXHOCTh CTPOECHUs sapa. OTKpPBITHE PaJlOaKTUBHOCTH.
OmnsiThl Pezepdopna no onpeneneHuio cocraBa paauoakTUBHOrO u3inydeHus. CBoiicTsa anbda-, 6era-,
ramma-u3iydeHus. BiausHue paaroakTHBHOCTH HA KUBbIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas moxens sinpa I'eiizenOepra—MBanenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnan. DIeKTpOHHBIH W MO3UTPOHHBIM Oera-pacnaa. ['amma-uziaydeHue. 3akoH
PaaAMOAKTUBHOIO pacmaja.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.

AnepHsle peakunu. JleneHne U CHHTE3 SAEP.

Snepusiif peakrop. Tepmosaepublil cunTe3. [IpodiaeMbl U MepCeKTUBE SIEPHOM YHEPTETHKH.
DKOJIOTUYECKHE ACTIEKTHI SIEPHON SHEPTreTHKU.

OnemeHTapHbIe YacTULIbl. OTKPBITHE O3UTPOHA.

MeTo 161 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3aUMOAEHCTBU. EAMHCTBO (pM3nUecKoil KapTHHBI MHpa.

TexHunuyeckue ycTpoiicTBa M MpakTUYECKOe IpPHUMEHEHHe: J03MMETp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3UKH

Oransl pa3BuTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33peHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKkue 3BE3/bI, INIAHETHI, X BUIUMOE ABH)KCHHUE.

Conneynas cucrtema.

Connue. ConHevHast akTUBHOCTb. VcTounuk sHeprun CosHua u 3BE€37. 3BE3/bl, UX OCHOBHBIE
XapaKTEepUCTUKU. JlmarpamMma «CHEKTpajdbHbIA KJIacC — CBETUMOCTb». 3BE3ABI  TJIABHOM
NIOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIsl 3BE3]1 IJIaBHOW I1OCJIE0BATEIbHOCTH.



BuyTtpennee crpoenue 3B€31. COBpeMEHHBIE MTPEACTABICHUS O IPOUCXO0XKACHUH U dBoMonK CosHIa
Y 3BE3/1. DTallbl )KU3HU 3BE3]T.

Muneunbiii [lyte — nama [Manaktuka. [lonoxxenue u nuxkenue Cosnnua B ['amaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0O6ma. Paszberanume ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe uzimyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

Habnronenust HeBOOPYKEHHBIM TIJ1a30M C UCHOJIB30BAHUEM KOMITBIOTEPHBIX HMPUIOKEHUH IS
OnpezeNieHUs] TOJIOKEeHUsT HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3HS
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, raner, Maednoro [lyru.

O0o0maroniee NoOBTOpPeHUE

Ponb pusuku 1 acTpOHOMHUU B IKOHOMUYECKOW, TEXHOJIOTUYECKOM, COLIMATbHON M 3TUYECKOU
cepax JeATeNbHOCTH YEJOBEKa, POjb U MECTO (PM3MKU U ACTPOHOMHHM B COBPEMEHHOM Hay4dHOU
KapTHUHE MHpPA, poJib pu3ndeckoil Teopuu B (OPMUPOBAHUU MPEJCTABICHUNA O (PU3NYECKON KapTUHE
MHUpa, MeCTO (U3NYECKOH KapTHHBI MHpa B OOIIEM DSy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MIPEACTABICHUI O IPUPOJE.

MexnpeameTHble CBSI3U

W3ydyenne xypca ¢usuku 6a3oBoro ypoBHsS B 11 kilacce ocymiecTBisercs ¢ y4€ToM
COJIepKATENBHBIX MEKIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBI3aHHbIE C U3YUYEHUEM METOJI0OB HAyYHOI'O IO3HAHUSA: SIBJICHUE,
Hay4yHbId (akT, runores3a, (Qu3Myeckas BENIWYMHA, 3aKOH, TEOpHs, HAONIOJIEHUE, JKCIIEPHUMEHT,
MOJIEJIMPOBaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHWe CHUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHME (YHKIUU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPHI U UX MPOEKIIUU
Ha OCH KOOPJHMHAT, CII0KEHHE BEKTOPOB, MPOU3BOAHbBIC AIEMEHTAPHBIX (DYHKUIUHN, TPU3HAKU MTOA00HS
TPEYroJIbHUKOB, ONPEIEeICHHE IIJIOLAAN IUIOCKUX GUryp u o0béma Ted.

buonocus: snektpuyeckue SIBICHUS B XKUBOW MPUPOJE, KojeOaTenbHbIe JBUKEHUS B >KUBOUN
MIPUPO/IE, ONITUUECKHE SIBJICHUS B )KUBOW NIPHUPOJIE, IEHCTBHUE PaIUaIlii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpO€HHE aTOMOB U MOJIEKYJI, KPUCTAINIMUECKAsl CTPYKTypa TBEPIBIX TEN, MEXaHU3MBbI
00pa30oBaHMs KPUCTAJUINYECKON PEIIETKH, CHEKTPAJIBHBIN aHaIH3.

l'eocpagpua: MarHUTHBIE TONMIOCA 3€MIIM, 3alie)KH MArHUTHBIX PyA, (OTOCHEMKA 3EMHOMN
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUH.

Texnonocusi: NUHUM BJEKTpOIEpead, TEHEpaTop IEPEMEHHOIO TOKa, 3JEKTPOJBUIATEb,
UHAYKIIMOHHAs Tie4b, pajap, paguonpuéMHHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHas OaTapes.



Y4yeOHO-TeMaTH4YecKoe IIaHnpoBanue 11 kiacce
(68 yacos, 2 yaca B HeJ1eJI10)

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HauMmenoBanue
a3qeJJoB U TeM K I (undposre)
E OI; o Beero ongpo.m,Hme pﬁaKTI/I‘IGCKI/Ie 0BpasoBaTebHbIE
porp padooThbl PadooThI pecypeb
Pazgen 1. JIEKTPOJIMHAMUKA
1.1 IC\B/I;;?TI/I T(:{I\?SFHHTI?;SIH& 11 1 3 Bubmiorexa LHOK
' P https://m.edsoo0.ru/7f41c97c
WHITYKITUS
Hroro no pazueny 11
Pasznen 2. KOJJEBAHUS U BOJIHbBI
2.1 ﬁiﬁ?ﬂfﬁi‘iﬁi‘im T 0 1 bubmmorexa HOK
' P https://m.edso0.ru/7f41c97c
KOJIeOaHUs
2.2 :IIZ)I(SHI(/)I;Z?;iiHHe ! 5 1 Bubnmorexa HOK
' P https://m.edsoo0.ru/7f41c97c
BOJIHBI
bubnmmoreka HOK
2.3 | Omruxa 10 0 3 https://m.edsoo0.ru/7f41c97c
Wtoro no pazneny 24

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

3.1 Sr[C:uOIf;LHoﬁ Teopun 4 1 0 bubamorexa 110K
' https://m.edsoo.ru/7f41c97c
OTHOCHUTEIBLHOCTH
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
DneMEeHThI 0 0 bubnuorexa HOK
KBAHTOBOM ONTHUKH https://m.edso00.ru/7f41c97c
bubnuoreka HOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ' AtomHoe s11po 5 0 0 bubmorexa HOK

Hroro no pazneny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DJIEMEHTBI

5.1  actpoHOMHH u 7 1
acTpopU3UKH

Hroro mo pazneny 7

Paznen 6. OBOBILIAIOILIEE IOBTOPEHUE
Ob6o0maromiee 4 0
MTOBTOPEHUE

Hroro mo pazneny 4

PesepBHOE Bpemst 3 0

OBUIEE KOJIMYECTBO

YACOB 10 68 4

ITPOTPAMME

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

bubnuoreka LHOK
https://m.edsoo0.ru/7f41c97c

bubnuoreka LHOK
https://m.edsoo0.ru/7f41c97c
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Kane}mapno-TeMaaneCKoe INJIAHUPOBAHHE

Tema ypoka

KoJ-Bo
JacoB

JlaTa

Inan

dakr

IlocTosiHHBIE MarHUTBHI U UX B3aUMOJEHCTBUE. MarHutHoe
nosie. BekTop MarHUTHOM WHAYKUUU. JIMHMM MarHUTHOU
VUHIYKIHH

MaruuTHOE MoJjie TPOBOJAHMKA C TOKOM. OmbIT Dpcrena.
B3anMozencTere NpoBOIHUKOB C TOKOM

JlaGoparopHass pabotra «M3yuyeHWe MAarHUTHOTO OIS
KaTYIIKA C TOKOM»

JleiicTBre MarHUTHOTO TOJS HA MPOBOAHMK ¢ TokoM. Cuiia
Awmmiepa. Jlaboparoprast padora «lccrnenoBanue IEHCTBUS
MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM»

JlelicTBME MarHUTHOTO TOJS HA JBHXKYIIYIOCS 3apsSKEHHYIO
yactuny. Cuia Jlopenna. Pabora cuiel Jlopenna

OnekTpoMarHuTHas UHAYKIMSA. [loTOk BeKTOpa MarHUTHOM
uaaykuud. OJC uHAYKIUU. 3aKOH 3JEKTPOMAarHUTHOU
nHaykunn Papanes

JIaboparopHas paboTta «HccnenoBanue SIBJICHUS
AJICKTPOMArHUTHOW WHIYKITUN

NHAYyKTUBHOCTS. SIBneHue CaMOMHIYKIUH. OJIC
CaMOMHAYKIIUU. ODHEPrusi MarHUTHOTO TIOJS KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE 10JIe

Texuuueckue YCTpOﬁCTBa U UX NPpUMCHCHUC: NOCTOAHHBIC
MarHuThlI, OJICKTPOMArHMuThI, QJICKTPOABUTATCIIb,
YCKOPUTECIIN 3JICMCHTAPHBIX YaCTHUL, THAYKIIMOHHAA I1€Yb

10.

O6o0maromuii ypok «MaruuTHoe moJie. DJIeKTpOMarHuTHas
WHIYKITHSI

11.

Kontponbnast pabora mno Teme «MarHurHoe Todie.
OneKTpOMarHuTHas MHIAYKIHSD)

12.

CBoOoanble MexaHWYecKue KoyieOaHus. [apMOHUYECKHe
KojeOaHus. YpaBHEHHE TapMOHMUYECKHUX  KOJICOaHHIA.
[IpeBpanienue sHeprun

13.

JlaGopatopHass pabora «MccienoBaHue  3aBUCHMMOCTHU
nepuojia MajblxX KoyiebaHui rpy3a Ha HUTH OT JUTMHBI HUTH U
MAacchl I'py3a»

14.

Konebarenbubiit kKoHTYp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE
KoiebaHus B  HMJICAIBHOM  KOJIeOAaTelIbHOM  KOHTYpe.
AHanorusi MeXJ1y MEXaHMYEeCKMMH U AJIEKTPOMAarHUTHBIMU
KoJIeOaHUSMU

15.

@opmyna TomcoHa. 3aKOH COXpAaHEHHs DHEPIHUH B
ueaIbHOM K0Je0aTeIbHOM KOHTYpe

16.

IIpencrasnenue 0 3aTyXarolmux KOJICOAHUSX.
Boinykaennsle  MexaHuueckue —konebanus. Pe3onHaHc.
BbIHYXIeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUs

17.

[lepemenHbi TOK. CHHYCOMJAIBHBIM IEPEMEHHBIN TOK.
MomHoOCTh  NEPEMEHHOTO  TOKAa.  AMIUIMTYJHOE U
JECHCTBYIOIEE 3HAYECHNUE CHJIBI TOKA U HAIPSKEHUS

18.

Tpancdopmarop. IIpousBoacTso, nepeaaya U norpedieHue
AJIEKTPUYECKON SHEPTUU




YCTpolCTBO M MPAKTUYECKOE MPUMEHEHUE DIICKTPUYECKOTO

19. 3BOHKa, [EHeparopa  IEPEMEHHOr0  TOKa,  JIMHUMI
aJeKTponepeaay
DKOJIOTHYECKHE PUCKU MPU MPOU3BOJICTBE AIEKTPOIHEPTUH.
20. KynbTypa ucnonb3oBaHus 3JIEKTPOIHEPTUU B IOBCEAHEBHON
WKUZHU
MexaHnuueckde  BOJHBI,  YCJIOBUS  PaclpOCTPaHEHHUS.
21. Ilepuon. CkopocTb pacHpoCTpaHEHHsT U JUIMHA BOJIHBI.
ITonepeynslie ¥ MPOIOJILHBIE BOJIHBI
29 3Byk. CkopocTh 3Byka. I'pomkocTh 3ByKa. Bwicora ToHa.
' TemOp 3ByKa
23 ONEeKTPOMarHUTHHIE BOJIHBI, WX CBOMCTBA U CKOPOCTb.
' [IIkana 31€KTPOMarHUTHBIX BOJIH
24, [IpuHIMIBl paguocBsa3u U TeneBHIeHUs. Pa3Butue cpeacrts
cBsi3u. Pagmonoxkarus
25. KontponbHas padota «KojgebaHus U BOJTHBDY
26. [IpsimosinHENHOE pacHpOCTPaHEHUE CBETa B OJHOPOIAHOMN
cpene. ToueuHblil HICTOYHUK cBeTa. JIyd cBera
27 Otpakenue cBeta. 3aKOHBI OTpakeHUs cBera. [locTpoenue
M300paKe€HMI1 B IIIOCKOM 3epKajie
28, IIpenomnenne cBera. IlosHOE BHYTpEHHEE OTPAKEHHE.
IIpenenpHbIN yrosl NOJHOTO BHYTPEHHETO OTPAXKEHUS
29 JlabopaTopHas pabora «3mepenue MoKa3aTesist
MIPEJIOMIICHUS CTEKJIa»
30 JIunsel. Iloctpoenue wuzobpaxenuit B nuH3e. Popmyia
TOHKOW JIMH3bI. Y BEJIMUYEHHE JINH3bI
31 JlabopaTopHas paborta «HccnenoBanue CBOMCTB
' M300paXeHUI B TUH3AX)
30 Hucnepcust cBera. CnoxHbl coctaB Oenoro cBera. L[Ber.
JlabopaTtopHas pabora «HabmrogeHnue nucnepcun CBeTay
33 I/IHT?p(bepeHHI/IH ceta. Judpakuus cera. Jludpakuronnas
pemérka
34. ITonepeynocTs cBeTOBBIX BOJH. [lossgpusanus ceera
35 OnTtuueckue mnpuOOpPsl W yCTPOWCTBA U YCIOBUSL HX
' 6€3011aCHOTO MPUMEHEHUsI
36. ['panuubl  OPUMEHHMOCTH  KJACCHUYECKOM  MEXaHUKH.
IlocTynatsl ciennaabHON TEOPUU OTHOCUTEIBHOCTH
37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe]IJIEeHHE BpEMEHU
Y COKpAIICHUE ITTUHBI
38 DHEeprusi U UMIYJIbC PEISITUBUCTCKOW 4YacThilbl. CBA3b
MAaccChl ¢ JHEPTHEN U UMITYJIbCOM. DHEPIHUs TOKOSI
39, Kontponpaast pabora «Onrtuka. OCHOBBHI clielUanbHON
TEOPUU OTHOCUTEILHOCTH
40. ®otonbl. Dopmyna [Inanka. DHeprus 1 UMnysbc GoToHa
a1, OtkpeiTue u uccinenaoanue (oroddpdexra. Onbiter A. T
CroneroBa
42 3akonbl  Qororddexra. VYpaBHeHHME ODUHINTEHHA A
' doroaddexra. «Kpacnas rpanuna» poroaddexra
13, HaBimenne cBera. OmbiTel II. H. JleGeneBa. Xumuueckoe

JIEVICTBUE CBETA




44,

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE:
(doToreMeHT, POTOAATYHK, COTHEUHAsl OaTtapesi, CBeTOUO/

45.

Permtenne 3agad mo reMe «DIeMEHTHI KBAHTOBOU OIITUKH

-

46.

Mopnens aroma Tomcona. Omwitel Pesepdopna mo
paccestHuo a-yactuil. [TnanerapHas mozgens aToma

47.

[Toctynater bopa

48.

W3ny4yeHnue u norioueHre GOTOHOB MPH MEPEXoe aToma ¢
OJIHOT'O YPOBHsI SHEPIUU Ha APyroi. Buabl ciekTpoB

49.

BonHoBeie  cBoiictBa wactun. Bomnel  ge  bpoins.
Kopnyckynsipao-BonHoBoit  ayanusMm.  CHoHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

50.

OtkpeiTie pamuoaktuBHOCTH. OmbITel  Pesepdopma mo
OTIpEICNICHUIO COCTaBA PAJIMOAKTUBHOTO U3ITy4YeHUS

51.

CpoiictBa anb(a-, Oera-, ramMMa-u3nydeHUs. BiusHue
PaJiOaKTHBHOCTH Ha YKHBBIC OPraHM3MbI

52.

OTkpbiTHE IPOTOHA M HEeWTpoHa. M3oTombl. Anbda-pacnan.
DONEeKTPOHHBIM W MO3UTPOHHBIM Oera-pacnan. [amma-
U3Iy4YeHue

53.

OHeprus CBSI3M HYKJIOHOB B sApe. SlnepHble peakluu.
SAnepusiii peaxTop. [Tpobnemsl, IIEPCIIEKTUBBI,
9KOJIOTMYECKHE aCIEKTHI /IEPHON SHEPTETUKH

54,

OnemeHTapHble yacTULbl. OTKpBITHE MO3UTPOHA. MeTonbl
HAOJMIOACHUST M PErHCTPAlMU  SJIEMEHTAPHBIX  YaCTHII.
Kpyrasiii  cron  «®yHnamMeHTanbHble  B3aUMOACUCTBHS.
EnuncTBO (hnznueckoil KapTUHBI MUpay

55.

Bun 3Bé3nHoro HeGa. CosBe3ausi, ipKue 3BE3MBI, TUIAHETHI,
nx Bugumoe asmxenue. ConHeyHas cucreMa

56.

Connne. ConHeyHass AaKTUBHOCTb. VICTOYHUK dHEPrUU
CoHIa u 3BE31

57,

3BE31pI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3IBI TIIABHON
MOCIICZIOBATeIbHOCTH.  BHYTpeHHee  cTpoeHHMe  3BE3L.
CoBpeMeHHBIE TPEACTABIECHUS O MPOUCXOKACHUU U
sposrrornu CoutHIa U 3BE3

58.

Mneunsiii Ilyre — Hama [I'anaxktuka. Ilonoxenue u
newkenne Connia B ['anaktuke. [Nanaktuku. YEpHbIe IbIpHI
B pax TaJaKkTUK

59.

Bcenennas. Pasberanune ramaktuk. Teopust bonbmioro
B3pbIBa. PenmmkToBOE M3nydyenune. MeraranakTruka

60.

HCpCI_HCHHBIC HpO6HCMBI ACTPOHOMHUU

61.

KontponpHas  pabora  «DJIeMEHTBI  aCTPOHOMHH U
acTpOPUUKI

62.

O6o6matomuii  ypok. Ponb ¢u3uku u acTpoHOMHH B
SKOHOMUYECKOM, TEXHOJIOTUYECKOMH, COLIMAJILHON U
ITUYECKOM cdepax NesTeTbHOCTH YeTTOBEKa

63.

O6o06maromuit ypok. Poib u Mmecto pus3muku nu acTpOHOMUU B
COBPEMEHHOM HAYYHOM KapTHHE MUPA

64.

O6oOmaromuit  ypok. Ponp  ¢usmueckoit Teopunm B
(hopMHUPOBAHUHM TIPEACTABICHUH O (U3UYECKON KapTHUHE
MUpa




O6o0maromuii ypok. Mecro (pu3nyeckoil KapTHHBI MHpPa B

65. o0meM  psay  COBPEMEHHBIX  ©CTECTBEHHO-HAYYHBIX
MIpeJICTaBJICHUI O MPUPOE

66. PesepBHBIl ypok. MaruutHoe mose. DJIEKTpOMarHUTHas 1
WHYKIIHS

67, PezepBHbIii ypok. Onrtrka. OCHOBBI CIEHUATLHON TEOpPUU
OTHOCHUTEIIbHOCTH

68. Pesepubiii  ypok.  KBanTtoBas  Qu3uka.  DiueMEHTHI 1
ACTPOHOMUU U acTPOPU3UKH
HTtoro 68




