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IIVTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O ITPEIMETA
HA YPOBHE CPEJHET'O OBHIEI'O OBPA3OBAHNA

OcBoenue yueOHOTO peaMeTta «Du3nkay Ha ypOBHE CPETHETO OOITIETO
oOpazoBaHus (0a30BbIM YPOBEHB) JTOJDKHO 00ECIICUUTD IOCTUKEHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yNbTaThl OCBOECHUS yueOHOro npeameTa « Du3nKa T0IKHbI
OTpa)xkaThb TOTOBHOCTb U CIIOCOOHOCTh 00YyYaroMXCsl pyKOBOACTBOBAThHCS
c(hopMUPOBAHHOW BHYTPEHHEH MO3UIIUEN TMYHOCTH, CUCTEMOU IEHHOCTHBIX
OpPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKJIEHUH, COOTBETCTBYIOIINX
TPaJAULIMOHHBIM HEHHOCTSIM POCCUKCKOTO 00IIECTBA, PACIIMPEHHE KU3HEHHOTO
OIIBITA U OIIBITA JESTEIBHOCTH B IIPOLIECCE PEANM3ALMN OCHOBHBIX HAIPABIICHUN
BOCIIUTATEIBHON IEATEIbHOCTH, B TOM YHCJIE B YaCTH: 1) rpa’kJaHCKOTO
BOCIIUTaHUs: C(POPMUPOBAHHOCTH IPAKIAHCKON MO3ULIMHA 00YYAIOLIErocs Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA; IPUHSATHE
TPaJAMLMOHHBIX 00IIEYETI0OBEUECKUX TYMAHUCTUUECKUX U IEMOKPATUUECKUX
LIEHHOCTEM; TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIHOCTh B MHTEpECAaX
Ipa)1aHCKOro oOLIeCTBa, y4aCTBOBATh B CAMOYIPABIEHUHU B 00pa30BaTeIbHON
OpraHu3alliy; YMEHUE B3aUMOJIEUCTBOBATh C COMAIbHBIMU HHCTUTYTaMU B
COOTBETCTBHUH C UX PYHKUMSIMH U HA3HAYCHHEM; TOTOBHOCTh K TYMaHUTApHON U
BOJIOHTEPCKOM ACSATENBHOCTH; 2) MATPUOTUYECKOTO BOCITUTAHUS:
c(hOpPMHUPOBAHHOCTh POCCUMCKON IPAKIAHCKONU UEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOILIEHHE K I'OCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHSIM
POCCHICKMX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE; 3) TyXOBHO-HPABCTBEHHOIO
BOCIHUTAHUA: C(HOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO
MOBEAECHUS; CIOCOOHOCTH OLIEHUBATh CUTYalLlUIO U PUHUMATh OCO3HAHHBIE
pelIeHus, OpUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTH YYEHOTO; OCO3HAHUE JINYHOTO BKJIaJa B TOCTPOEHUE
YCTOMYMBOTO Oyyliero; 4) 3cTEeTUYECKOTO BOCITUTAHUS: ICTETUUECKOE
OTHOULIEHUE K MUPY, BKJIFOYAsi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYLIETO
dbuznyeckoil Hayke; 5) TPYAOBOTO BOCIIUTAHUS: HHTEPEC K pa3IMYHBIM chepam
podecCUOHANbHOMN IESITEIbBHOCTH, B TOM YUCJIE CBA3aHHBIM C (DU3UKON U
TEXHUKOH, YMEHHE COBEpIIaTh OCO3ZHAHHBIN BBIOOP Oyayiei mpodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbl; TOTOBHOCTh U CITOCOOHOCTH K
00pa30BaHMIO U CaMOOOPA30BAHUIO B 00JIACTH (PU3UKU HA POTSHKEHUU BCEH
XKU3HU; 6) HIKOJIOTMUYECKOTO BOCIIUTAHUS: CHOPMUPOBAHHOCTH SKOJIOTHYECKON
KYJbTYPbl, OCO3HAHHKE TJI00ATBHOIO XapaKTepa 3KOJOTUYECKUX MPOoOIeMm;
IJIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUN B OKPYXKAIOUIEH Cpelie HA OCHOBE



3HAHMS 1IeJIe YCTOMYMBOIO pa3BUTHS YesloBeYecTBa; Pacimpenue omnbita
JEeATEIbHOCTH 3KOJOTMYECKON HAIIPaBIEHHOCTH HA OCHOBE UMEIOLIUXCS 3HAHUM
1o ¢u3uke; 7) HEHHOCTH HAYYHOTO MO3HaHUs: C(hOPMUPOBAHHOCTD
MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bu3nYecKoil HayKH; OCO3HaHHUE LIEHHOCTH HAyYHOU eSITeIbHOCTH, TOTOBHOCTD B
npoliecce u3ydeHus: (PU3UKHU OCYIIECTBISATh MPOSKTHYIO U UCCIIEI0BATENHCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VJIBTATBI

[lo3HaBaTenbHbIE YHUBEPCAJIbHBIC yueOHbIe IecTBUs ba3oBbie ornueckue
JEHCTBUS: CAMOCTOSITENTFHO (DOPMYTHPOBATh U aKTYAIU3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; ONPEAEIATh LeNU ASSITeIbHOCTH, 3a]]aBaTh
napameTpbl U KPUTEPUU UX JTOCTUKEHUS; BBISBIATh 3aKOHOMEPHOCTH U
IPOTUBOPEUHS B pACCMATPUBAEMBIX (DU3MUECKHX SBJICHUSIX; pa3padaThIBaTh IJIaH
penieHust IpoOIeMbl ¢ y4ETOM aHaAIM3a UMEIOIIUXCS MaTEPUAIbHBIX U
HEMaTepUATbHBIX PECYPCOB; BHOCUTH KOPPEKTUBHI B I€ATEIHHOCTD, OIIEHUBATH
COOTBETCTBHE PE3YJILTATOB IIEJISIM, OLICHUBATh PUCKH MOCIEICTBUHN NEATEIbHOCTH;
KOOPJIMHUPOBATH U BBIMOJHATH PaOOTy B YCIOBUSX PEabHOTO, BUPTYAJIBLHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS; pa3BUBATh KPEATUBHOE MBIIINICHUE TIPU
pelleHny )KU3HEHHbIX po0sieM. ba3oBble uccienoBaTenbCcKue AeUCTBUS: BIAJETh
HAay4YHOM TEPMHUHOJIOTUEN, KIIFOUEBBIMU MOHATUSAMU U METOAAMH (PU3HUECKOU
HAYKH; BIaJE€Th HABBIKAMH Y9€OHO-HUCCIIEI0BATENBCKON U MPOSKTHOU
JeSATEeILHOCTH B 001acTH (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
camocTosTensHOMY TIoncky DenepanbHas pabodas MporpaMMa METOIOB PEIICHHS
3a/1a4 GU3HUECKOTO COJEP>KaHUs, MPUMEHEHHUIO PA3IMYHBIX METO/IOB MTO3HAHUS,
BJIIAJICTh BUJAMU JICSITEIILHOCTH TIO MOJTYYEHUIO HOBOTO 3HAHMSI, €TO
UHTEPIIPETALNN, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IUYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;
BBISIBIIATH MPUYMHHO-CJICACTBEHHBIC CBSA3H U aKTyaJIM3UPOBATh 3a7a4y, BBIIBUTATh
TUNoTe3y € PelIeH s, HAXOAUTh apTYMEHTHI JJI TOKa3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIIICHUS;, aHATU3UPOBATh
MOJTyYEHHBIC B XOJI€ PEIICHHS 3314 PE3yJIbTaThl, KPUTUIECKH OIEHUBAThH MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX; CTABUTD U
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON ACSITEILHOCTH, B TOM
YUCIIC TIPU U3YYCHUH (PU3HUKH; JaBaTh OIICHKY HOBBIM CHUTYaITUsIM, OIICHHBATh
MPUOOPETEHHBIN OMBIT; YMETh IEPEHOCUTH 3HAHUS TTO (PU3UKE B IPAKTUICCKYIO
0071acTh KU3HEACITEILHOCTH; YMETh HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX
MIPEIMETHBIX 001aCTei; BBIIBUTATh HOBBIC UJICH, TIPEAJIaraTh OPUTHHAIBHBIE
MOJIXO/Ibl ¥ PEIICHHUS; CTABUTh MPOOJIEMBI U 33]1a4H, IOMYyCKaIoIIne
anbTepHaTUBHBIE pemieHus. PaboTa ¢ uHpopMalimeii: BiaaeTh HaBbIKAMU
noJryueHus: UHGopMaIuu PU3NIECKOTo COAEPIKAHNUS U3 UCTOUHUKOB Pa3HBIX
TUIIOB, CAMOCTOATENBHO OCYIIECTBIISIThH MIOUCK, AaHAJIN3, CHCTEMATU3AIUIO U



MHTEPHpETALNIO HHPOPMALIMK PA3JIMYHBIX BUJIOB U (DOPM MPEACTaBICHUS;
OLIEHUBAThH JOCTOBEPHOCTHh HH(OPMALINN; UCIIOJIB30BATh CPEICTBA
MH(OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX M OpPTaHU3AIMOHHBIX 33]1a4 ¢ COOII0CHIEM TpeOOBaHUIA
HPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHM S, PABOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAIITMOHHON O€30MaCHOCTH; CO3/1aBaTh TEKCTHI
(bu3MYECKOTo coAep aHus B pa3NUYHbIX (popmaTax ¢ yuéToM Ha3HAUCHUS
uH(OpMAaIUU U 1IeJIEBOM ayAUTOPUH, BIOMpasi ONTUMAIIbHYIO (popmMy
NpeCTaBICHUS U Buzyanu3anuu. KoMMyHHUKaTUBHBIE YHUBEpCAIbHbIC yUeOHbIE
JIEHCTBUS: OCYIIECTBIIATH OOIIEHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOM
NeSITEJIbHOCTH; PAaCO3HABATh MPEANOCHIIKN KOHQIUKTHBIX CUTYyallui U CMATYaTh
KOH(DJIMKTBI; pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOO TOUKY 3PEHHUS C
VCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB; IOHUMATh U UCIIOJIB30BATh IPEUMYILECTBA
KOMaHJTHOM ¥ MHJIMBHIYyaJIbHOU paObOThI; BEIOMPATh TEMATUKY U METOJIbI
COBMECTHBIX ACHCTBUI C YUETOM OOIIMX UHTEPECOB, U BO3MOKHOCTEN KaxKIOro
YJICHA KOJUIEKTUBA; IPUHUMATD L€ COBMECTHOM EATEIbHOCTH, OPraHU30BbIBAThH
Y KOOPJIMHUPOBATH ICHUCTBUSA MO €€ TOCTHKEHHUIO: COCTABIIATH IIJIaH JICVCTBUM,
pacnpenensaTh pojau ¢ yu€TOM MHEHUN yYaCTHUKOB, 00CYXAaTh Pe3yJIbTaThl
COBMECTHOI pabOThI; OLIEHUBATh KAUECTBO CBOETO BKJIAJIa M KAXKJI0TO YYaCTHUKA
KOMaH/Ibl B OO pe3yabTaT Mo pa3pad0TaHHBIM KPUTEPUSIM; MTPEAJIaraTh HOBbIE
IIPOEKTHI, OLIEHUBATh UJEH C IMO3UIIMU HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTHYECKON
3HAYMMOCTH; OCYLIECTBISATh NO3UTUBHOE CTPATETNYECKOE TTOBEICHHE B
pa3IMYHBIX CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHUE, OBbITH
MHUIMATUBHBIM. PerynaTuBHbIE YHUBEpCAIbHBIE YUeOHbIE IEHCTBUS
Camoopranusanus: cCaMOCTOSTENBHO OCYIIECTBIATH IO3HABATENBHYIO
JeSITEJIbHOCTh B 00JIaCTH (PU3UKU U aCTPOHOMUH, BBISIBJIATH IPOOJIEMBI, CTABUThH U
(bopMyIMpoBaTh COOCTBEHHBIE 337a4H; CAMOCTOSITENBLHO COCTABIATh TUIaH
pElIeHHs paCUETHBIX U KaYE€CTBEHHBIX 3a/a4, TJIaH BBIMOJIHEHUS TPAKTUYECKON
palboThI C Y4ETOM UMEIOUINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U
MPEeANOYTEHHI; 1aBaTh OLIEHKY HOBBIM CUTYaIIMSIM; PACILIUPATH PAMKU y4eOHOTO
npeaMeTa Ha OCHOBE JIMUHBIX PEANOUYTEHHH; 1eJaTh OCO3HAHHBIN BBIOOD,
apryMeHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHHUE; OLICHUBATh
NPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U MTPOSIBICHHUIO
SpyaUIUU B 00JacTH (PU3UKHU, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U
KyJbTYPHBIN ypoBeHb. CAMOKOHTPOJIb, SMOLIMOHATIBHBIM UHTEIUJIEKT: JaBaTh
OLICHKY HOBBIM CUTYAallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEJISIM; BIa/I€Th HABbIKAMU MIO3HABATEIbHOM
pedaexkcun Kak 0CO3HAHUSI COBEPIIAEMbIX IEUCTBUI U MBICIUTENIbHBIX MPOIECCOB,
UX pe3yJIbTaTOB U OCHOBAHUI; NCIIOJIb30BaTh MPUEMBI pe(DIICKCUU IJI OLICHKU
CUTYalllH, BHIOOpA BEPHOT'O PEILICHUS; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO
IPUHUMATh PELICHUS 10 UX CHUKEHUIO; IPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX
IIPU aHAIKM3E PE3YNbTAaTOB ACATEIbHOCTH; TIPUHUMATD CeOsl, MTOHUMAs CBOU



HEJJOCTATKHU U JIOCTOMHCTBA; IPUHUMAaTh MOTUBBI U apIYMEHTHI IPYTUX IIPU
aHaJIM3€ pPe3yJIbTaToOB JAEATEIbHOCTH; IPU3HABATH CBOE MPABO U IPABO IPYTUX HA
omnOku. B npouecce 10CTHXKEHNS TUYHOCTHBIX PE3YJIBTaTOB OCBOCHUS
MPOrpaMMbI 10 GU3HKE JJIS YPOBHSI CPEIHETO 001Iero 00pa3oBaHus y
00y4aroluXxcs COBEPIIEHCTBYETCS YMOLIMOHAIBHBIN UHTEIUIEKT,
IpeanoJiaratolinii ¢()OpMUPOBAHHOCTh: CAMOCO3HAHUS, BKIFOYAIOILIETO
CIIOCOOHOCTH MOHUMATh CBOE IMOLIMOHAIEHOE COCTOSIHUE, BUACTh HAIIPABIICHUS
pa3BUTHSA COOCTBEHHOM SMOIIMOHAIBHOM CEPBI, OBITh YBEPEHHBIM B ce0€;
CaMOpPETYJIMPOBAHUS, BKIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEIECHUE, CTIOCOOHOCTh aalTHPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATh THOKOCTh, OBITh OTKPBITBIM HOBOMY;
BHYTPEHHEW MOTHBALIMH, BKIIFOYAOLIEH CTPEMIIEHUE K TOCTHKEHUIO LIENN U
ycHexy, ONTHMHU3M, UHULIUATUBHOCTh, YMEHHUE JIEUCTBOBATh, HCXO/ISI U3 CBOMX
BO3MOYHOCTEM; SMIAaTHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €r0 MPU OCYIIECTBICHUH OOIIEHHS, CHOCOOHOCTD K
COUYBCTBHIO U COIEPEKUBAHNIO; COLMAJIBHBIX HaBBIKOB, BKIHOYAIOIIUX
CIIOCOOHOCTH BBICTPAaUBATh OTHOIIECHHUS C JPYTUMHU JIIOAbMU, 3200 TUTHCS,
IPOSIBIISATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K xonmy oOyuenus B 11 kitacce npeMeTHbIC pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
JIEMOHCTPHUPOBATh HA IIPUMEPaX poJib U MeCTO GU3UKH B (POPMHUPOBAHUU
COBPEMEHHOW HAYYHON KapTHUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B IIPAKTUYECKOU IEATEILHOCTH JIFOAEH, LIEJTOCTHOCTh U €IMHCTBO
(du3nYeCKOi KapTUHBI MUPA; YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUYE€HHBIX
(bU3MYECKUX MOJENEN: TOUECUHBIN ANEKTPUUECKHUH 3apsij, Ty4d CBETA, TOUECUHBIN
VCTOYHHK CBETA, SIAEPHAs MOJENb aTOMa, HYKJIOHHAs: MOJIEJIb AaTOMHOTO SApa MPU
perieHnn GU3MUECKUX 3a/1a4; pacno3HaBaTh (hU3nvYecKue sBjIeHUs (IPOLECChl) U
OOBSICHATH UX HAa OCHOBE 3aKOHOB AJIEKTPOJUHAMUKU U KBAHTOBOM (DU3UKHU:
AIEKTpUYECKas IPOBOAUMOCTB, TEMJIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE
JEUCTBUS TOKA, B3aUMOJICUCTBIE MarHUTOB, JIEKTPOMAarHUTHasI MHIAYKIUS,
JEUCTBHE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM U JIBHXKYLIUICS 3aps,
AIIEKTPOMATrHUTHBIE KOJIEOAHUsI U BOJIHBI, IPSIMOJIMHEMHOE PACIPOCTPAHEHHE
CBETa, OTPAXKEHUE, MPEJIOMIICHHUE, UHTEPPEPEHIIHS, TUPPAKIUA U TOJIAPU3ALIUS
CBeTa, aucrepcus cBera, porornekrpuueckuii 3ddexr (hororddekr), cBeToBOE
JIaBJICHHE, BOBHUKHOBEHHE JINHENYATOrO CIIEKTPA aTOMa BOJIOPOIA, €CTECTBEHHAS
Y UCKYCCTBEHHAs PAJIMOAKTUBHOCTD; ONMCBHIBATh N3yYEHHBIE CBOMCTBA BEIIECTBA
(97EKTpUUYECKHE, MATHUTHBIE, ONITUYECKUE, FNEKTPUUECKYIO IPOBOIUMOCTD
Pa3IMYHBIX CPEl) U AIEKTPOMArHUTHBIE ABJIEHUS (IIPOLIECCHI), UCIIOB3YS
buznyecKre BeTMUUHBL: SIEKTPUUIECKUH 3apsil, CHIIa TOKA, SIEKTPUUIECKOE
HaIIPSDKEHUE, DJIEKTPUYECKOE CONPOTUBIICHUE, PA3HOCTh TOTEHIUAIOB,



AJIEKTPOJIBUKYILAsl CUIIA, pabOTa TOKA, UHIYKIUSI MAarHUTHOTO I10JIs, CUJIa
Awmriepa, cuna JlopeHiia, MHIYKTUBHOCT KaTyIIKH, YHEPTHUS 3JIEKTPHUUECKOTO U
MarHUTHOTO MOJEH, NEPUOA U YacTOTa KoJieOaHUH B KOJe0aTeIbHOM KOHTYpE,
3apsi U CUjla TOKa B IPOIECCE TAPMOHUYECKHX AJIEKTPOMArHUTHBIX KOJICOaHUIA,
(OKyCHOE pacCTOSIHUE U ONTUYECKAsl CHJIA JIMH3BL, IPU OMMCAHUN IPABUIIBHO
TPAKTOBATh (PU3UUECKUI CMBICI UCTIOIb3YEMBIX BEIMYMH, UX 0003HAUEHUS U
€IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUHHY C
JPYTMMH BEJTMYUHAMU; OTIUCHIBATh U3yUEHHbIE KBAHTOBBIE SBJICHUS U MPOLIECCHI,
UCTIOJNB3YS PUBNYECKUE BEIMUYUHBI: CKOPOCTh SJIEKTPOMAarHUTHBIX BOJIH, JJIMHA
BOJIHBI M YAaCTOTA CBETA, YHEPTHUS M UMITYJIbC (DOTOHA, IEPUOJI IOTypaclaia,
HHEPrUs CBSI3U aTOMHBIX J€P, IPU ONMMCAHUN IPABUIILHO TPAKTOBATh (PU3NUECKUI
CMBICJI HCTIOJIb3yEeMbIX BETUYHH, NX 0003HAYCHHS U €MHUIIBI, YKa3bIBATh
(GopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEIUUHUHY C IPYTUMHU
BEJIMYMHAMH, BRIYUCIIATH 3HaAYE€HUE (PU3NIECKON BETUYNHBI; aHATU3UPOBATh
dbuznyecKre MpoIeCChl U SIBICHUSA, UCTIONB3YS PU3NIECKUE 3aKOHBI U TIPUHIIUTIBL:
3akoH OMa, 3aKOHBI IIOCIIEA0BATENBHOIO U MapalIeIbHOTO COETUHEHUS
MIPOBOJIHUKOB, 3aK0H J[xoys—JIeHna, 3aK0oH 3JI€KTPOMaraiuTHOM HHAYKIWH, 3aKOH
IPSIMOJIMHEMHOT O paclpOCTPaHEHUS CBETA, 3AKOHBI OTPAXKEHUSI CBETA, 3aKOHBI
IpeJOMJICHUS CBETA, ypaBHEeHUE DiHIITeHHA 11 (oTo3(ddeKTa, 3aKOH
COXpaHEHUs YPHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHHsI MaCCOBOT0 Uucia, nocrynarsl bopa,
3aKOH PaIMOAKTUBHOTO pacmaaa, Ipyu 3TOM pa3inyaTh CIIOBECHYIO (OPMYITUPOBKY
3aKOHa, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbl, 001aCTH)
IPUMEHUMOCTH; OIIPEEIISITh HAllpaBJI€HNE BEKTOPA MHAYKIIMM MarHUTHOTO TIOJIS
IPOBOIHHUKA C TOKOM, CHJIBI AMTIepa U CHiTbl JIopeHI1a; CTpOUTh U OTIMCHIBATH
n300pakeHue, co3/1aBaeMoe IJIOCKUM 3€pKaJIOM, TOHKOM JIMH30M; BBITIOTHSTh
OKCIIEPUMEHTHI 110 UCCIEAOBAHNIO (PU3MUECKHX SBJICHUHA U TIPOIECCOB C
UCTIOJIb30BaHUEM TPSAMBIX, U KOCBEHHBIX U3MEPEHUN: TIPU 3TOM (HOPMYITHPOBAThH
npobiieMy/3aauy ¥ TUIOTE3Y Y4eOHOT0 HKCIIEPUMEHTa, COOMpPATh YCTaHOBKY U3
IPETIOKEHHOTO 000PYAOBaHUS, TPOBOJAUTH OMBIT 1 POPMYITHPOBATH BHIBOIBL,
OCYILIECTBIISThH MPSMbIE U KOCBEHHBIE U3MEPEHUS PU3NUECKUX BETUUYHH, IPU STOM
BBIOMpATh ONTUMANIBHBIN CITIOCO0 M3MEPEHUS U UCTIONIB30BATh N3BECTHBIC METO/IbI
OLIGHKH MOTPEIIHOCTEeH N3MEPEHUIl; HCCIEA0BATh 3aBUCUMOCTH (PH3UIECKIX
BEJIMUMH C HCITIOIb30BAHUEM MPSMBIX U3MEPEHUIA: TPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHPOBATH PE3yIbTaThl OTYUYEHHOU 3aBUCIMOCTH (PU3NICCKUX
BEJIMYMH B BUE TaOIUIl U TpaduKOB, A€TaTh BHIBOBI IO PE3yJIbTaTaM
UCCIIEIOBaHMsI; COOJI0aTh MpaBuia 0€30MacHOro TpyAa MpU NPOBEICHUH
UCCIIEJOBaHUI B paMKax y4eOHOI0 3KCIIEpUMEHTA, yU€OHO-UCCIIE10BATEIBCKON 1
MPOEKTHOM IeATETHHOCTH C UCIOJIb30BAHUEM U3MEPHUTENbHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYI0OBAHUS; pelIaTh PaCUETHBIE 3a/1a4U C SIBHO 3aJJaHHOU
buznyecKoil MOAEIbIO, UCTIONB3YS (PU3NYECKUE 3aKOHBI U IPUHLIUIIBI, HA OCHOBE
aHaJlM3a yCJIOBUS 3a7]aui BEIOUPATh PU3UUYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE



BEJIMUYMHBI U (YOPMYJIbI, HEOOXOAUMBIE JUIs €€ PEICHUs, IPOBOIUTh PACUETHI U
OLIEHUBATh PEATLHOCTD MOJYUYEHHOTO 3Ha4YEHHUs (PU3MUECKON BEIIMYMHBIL; PEIIAaTh
KAauECTBEHHBIC 33J1a4M: BBICTPANBATh JIOTUYECKH HEMPOTUBOPEUNBYIO LIETIOUKY
paccyXIeHUM C OMOPOil Ha N3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE
SIBJICHUS; UCTIOJIb30BaTh MPU PEILIEHUH Y4€OHBIX 3a]]a4 COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTABJICHUS yueOHOU U HAYIHO-TIOMYJISIPHOM HH(pOpMAIHK, TOTy4YEeHHOU 13
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLIUIO;
OOBSCHATH MPUHIUIBI ACUCTBUS MAIINH, TPHOOPOB U TEXHUUECKUX YCTPOUCTB,
pasnuyaTh yCIOBHUS UX 0€30MaCHOIO UCIIOJIb30BAaHUS B IOBCEITHEBHOW KU3HH;
IPUBOJUTH MIPUMEPHI BKJIa1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pPa3BUTHE HAYKH, B OOBSICHEHUE TPOLIECCOB OKPYIKAOIIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHI; UCII0JIb30BATh TEOPETUUECKHUE 3HAHUS 11O (PU3UKE B
MOBCEIHEBHOM KU3HU J1J1 0OecrieueHust 0€30MaCHOCTH MPU 0OpaIlEHUH C
npudOpamMu U TEXHUYECKUMH YCTPOUCTBAMM, JIJISl COXPAHEHUS 3[I0POBbsSI U
COOJIIOIEHNS HOPM SKOJIOTMYECKOTO MOBEICHUS B OKpY Karollel cpee; padboTaTh B
TPYIIIE C BBIIOJHEHUEM Pa3IUYHbIX COLMATBHBIX POJIEH, TUIAHUPOBATh PaboTy
IpYyMIIbl, PAMOHATIBHO paclpeeisaTh 00s13aHHOCTH U IJITAHUPOBATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalUsX, aICKBAaTHO OLICHUBATh BKJIAJ KaXJ0T0 U3
YYaCTHUKOB T'PYMIIbI B pEHIEHUE PACCMATPUBAEMON MTPOOIIEMBI.

CopeprkaHre KOHTPOJBHBIX U3MEPHUTEILHBIX 3aIaHAA ONIPEACIIICTCS
cojepkanreM deaepanbHOl padouel mporpamMmel o GPU3KKe U pa3padaThIBACTCs
Ha ocHoBe YHUBEPCAJIBHOI'O KOAU®UMKATOPA pacnpeenéHHbIX 1O
KJIaccaM IIPOBEPSEMbIX TPeOOBaHUH K pe3yJbTaTaM OCBOCHUSI OCHOBHOM
o0pa3zoBaTeILHON TPOTrPaMMBbl OCHOBHOT'O OOIIEr0 0Opa30BaHUs U DJIEMEHTOB
cojJiepKaHus o Pu3MKe , pacroyio)KeHHOM Ha caiite OUIIN.
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Paznen 4. Dnextpoagunamuka Tema 3. MarautHoe noJie. J€KTpOMarHuTHas
MHAYKIMS [locTOsTHHBIE MarHUThI. B3auMoelncTBUE MOCTOSIHHBIX MAarHUTOB.
MaruautHoe none. Bektop marautHOM uHAYKUMK. [IpuHun cynepno3nnuu
MAarHATHBIX NOJIEW. JINHUY MarHUTHOM MHAYKUKMK. KapTuHa TuHUN MarHUTHOM
WHIYKIWH T0JIA IIOCTOSHHBIX MarHuTOB. MarHUTHOE I0OJI€ IPOBOJIHUKA C TOKOM.
KapTtrna nMHUN MHAYKIUA MarHUTHOTO IOJIS JUIMHHOTO IIPSIMOIO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJAHMKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcreaa.
B3aumoaeiictBue npoBOAHUKOB ¢ TOkoM. Cuina Amnepa, e€ MoiyJb U



Hanpasienue. Cuia JIopeHiia, €€ MoJlysIb U HanpaBJiieHUE. J|BoKeHne 3apssKeHHOM
YaCcTHIIBI B OJJHOPOTHOM MarHUTHOM moJie. PaboTa cunbl Jlopenma. SIBnenue
ANEKTPOMArHUTHOM MHAYKIMH. [I0TOK BEKTOpa MAarHUTHOW MHAYKIUU.
DNEeKTPOABMXKYIIAs CHUIIA MHIYKUWN. 3aKOH 3JIEKTPOMAarHMTHOW MHIYKIUU
@apazes. BuxpeBoe 3J1eKTpUUECKOE MoJIe. DIEKTPOABUKYILAS CUJla UHAYKIIUN B
MIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM IIOJIE.
[TpaBuno Jlenua. MTHAYKTUBHOCTB. SIBIEHNE CAMOMHAYKIIMH. DIEKTPOABAKYILAS
CUJIa CAaMOMHIYKIHMHU. DHEPrUsl MATHUTHOTO MOJIS KATYIIKU C TOKOM.
DnexkTpoMarHuTHOE noJie. TeXHUYecKre yCTpOUCTBa U MPAKTUYECKOE
MIPUMEHEHUE: MOCTOSTHHBIE MAarHUTBI, JJIEKTPOMATHUTBI, JIEKTPOIBUTATENb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHI], MHAYKIMOHHAA 1edb. JlemoncTpannu OnbIT
Opcrena. OTKIOHEHHE 3JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTos1eM. JInHum
WHIYKIIMU MarHUTHOTO 1oJs. BzanMoelicTBue AByX NPpOBOJIHUKOB ¢ TOKOM. Cuiia
Awmmnepa. [lelictBrue cuiibl JIopeHIIa Ha HOHBI ANEKTPOIUTA. SIBICHUE
ANEKTPOMArHuTHOW UHAYKIuK. [IpaBumno Jlenna. 3aBUCUMOCTb 3JEKTPOABKYILEH
CUJIbl UHIYKIMU OT CKOPOCTH M3MEHEHUS MarHUTHOT'O TIOTOKA. SIBIeHUE
CaMOMHAYKIMH. YYEHUYECKUN SKCIIEPUMEHT, 1abopaTopHblie padoThl M3yuenue
MAarHUTHOI'O MOJISI KaTYIIKU ¢ TOKOM. MccienoBanne AeiCTBUS IIOCTOSIHHOTO
MAarHuTa Ha paMKy ¢ TOKoM. McciienoBanne sIBIICHUS SJIEKTPOMarHUTHON
unaykuu. Paznen 5. Konebanus u Bosnbel Tema 1. Mexannueckue u
AJIeKTpoMarHuTHeIe kosiebanust KonebarenbHas cucrema. CBOOO HBIC
MexaHudeckue konedanus. ['apmonnueckue konebanus. [lepuon, yacrora,
amrunTyna u dasa konedbanuit. [lpyxuHHBI MasTHUK. MaTeMaTH4ecKui
MasTHUK. YpaBHEHHE rapMOHHUYECKUX KoJiebanuil. [IpeBpaiiienue sHepruu npu
rapMoHn4eckux kojiebanusix. Konebdarenbubiii KOHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B U€aTbHOM KOJIe0aTEIbHOM KOHTYpE. AHAIOTUS
MEXKTy MEXaHUYECKUMU U 3JIEKTPOMAarHUTHBIMU KoJieOanusiMu. Gopmyiia
TomcoHa. 3aKOH COXpaHEHUS YHEPTUH B UJEaTbHOM KoJie0aTeTbHOM
koHType.[IpeacTaBieHue o 3aryxaronmx kojiedanusx. BeiHy K 1eHHBIC
MexaHudeckue kojedanus. Pezonanc. BeiHy X €HHBIE 3JIEKTPOMAarHUTHHIE
kosnebanwus. [lepemennsiii Tok. CHHYCOMIANBHBIN EPEMEHHBINA TOK. MOIITHOCTh
MIEPEMEHHOTO TOKA. AMIUIUTYJHOE U JEHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U
HanpsbkeHus. Tpancdopmarop. [IpousBoacTBo, nepeaada u noTpedIeHue
AIIEKTPUYECKON SHEPTUH. DKOJIOTMYECKUE PUCKHU MPH TPOU3BOICTBE
aneKTpodHeEprun. KynbTypa ncrnonab30BaHus dJEKTPOIHEPTUHU B TIOBCETHEBHOM
JKU3HH. TeXHUYECKHE YCTPOUCTBA U NMPAKTUYECKOE PUMEHEHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, JIUHUU dJIEKTponepenad. JleMoncTpanuu
HccnenoBanue mapaMeTpoB KosieOaTeabHOM cucTeMbl (MPYKUHHBIA WU
MaTeMaTU4YeCKuii MasiTHUK). Habimronenne 3atyxaronmx Kojie0aHui.
HccnenoBanre CBONCTB BBIHYKICHHBIX Kojiebanuii. HaOmoneHne pe3oHaHca.
CB0OOOHBIE AIIEKTPOMAarHUTHBIE KoJieOaHus. OCIUIOrpaMMbl (3aBUCUMOCTH
CUJIbI TOKA M HAIIPSIKEHUS OT BPEMEHU) JJIs1 SJIEKTPOMATrHUTHBIX KOJICOaHUH.



Pe3oHaHcC npu nociie10BaTENbHOM COEMHEHUY PE3UCTOPA, KATYILKH
WHIYKTUBHOCTHU Y KOHJIEHCaTOpa. MOJEnb JIMHUU JIEKTPOIEPENAYH.
VYyennueckuii 3KCIEPUMEHT, JIabopaTopHbIe paboThl MccnenoBanre 3aBUCHMOCTH
NepHoJia MajbIX KoJeOaHUi rpy3a HA HUTH OT JJIMHBI HUTH U MacChl Ipy3a.
HccnenoBanne NEPEMEHHOIO TOKA B LIENIN U3 MTOCIEA0BATEIBHO COCINHEHHBIX
KOHJIEHCATOpa, KaTyIIKX U pe3uctopa. Tema 2. MexaHndeckue u
AIIEKTPOMArHUTHBIE BOJIHBI MexaHn4ecKue BOJIHBI, YCIOBUSA PACIIPOCTPAHEHHS.
[Iepnon. CKOpOCTh paclpoCTpaHEeHUs U JUIMHA BOJIHEL. [lonepednsie n
npoAoabHbIe BOJHEL. UHTepdepenius u nudpakiys MEXaHn4eCKUX BOJH. 3BYK.
CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHSI U3TyYEHUS HIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenTanusa BektopoB E, B, v B anexktpomarautHol BoiHe. CBOMCTBa
3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KE€HUE, MPEIOMIICHHE, IOspU3aus, Tudpakuus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH. [1IKkana 31eKTpOMarHuTHBIX
BOJIH. [I[ppuMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHLIAIIBI
PaguoCBsA3H U TeneBUAeHUA. Paguonokanus. DIEKTPOMarHUTHOE 3arps3HEHUE
OKpY’Karomen cpeapl. TeXHUUECKHE YCTPOMCTBA U ITPAKTUYECKOE TPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI, YJIbTPAa3BYKOBasl JUArHOCTUKA B TEXHUKE U
MEAMILIMHE, pajap, paIuonpuéMHUK, TEIEBU30p, AaHTEHHA, TenedoH, CBY-nieus.
HemoHnctpanuu OOpa3zoBaHue U pacpOCTPaHEHUE MOMEPEUHBIX U MPO0JIbHBIX
BousiH. KoneGumroneecs Tesno Kak HCTOYHUK 3ByKa. Habintonenue otpaxkeHus u
pesioMJIeHUS] MeXxaHu4ecKux BoJiH. Habmonenue narepdepeHuu 1 1ugpakuuu
MEXaHUYECKUX BOJH. 3ByKOBOW pe3oHaHc. HabmoaeHne cBsi3u TpOMKOCTH 3ByKa U
BBICOTHI TOHA C aMILJTUTYJION M 4acTOTOM KoJiebanuit. MccrienoBanre CBONCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, MPEIOMIIEHUE, OJpU3aLus, Tu(paKiys,
untepdepennus. Tema 3. Ontuka ['eomerpuueckas ontuka. [Ipsmonuneiinoe
pacnpoCcTpaHEeHUe CBeTa B OAHOPOAHOM cpeae. JIyu cBera. ToueuHbld HCTOUHUK
cBera. OTpaskeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoenne nzoOpaxeHuil B
110ckoM 3epkadne. [IpenomiieHne cBeta. 3aKOHBI PEJIOMIIEHUS CBETA.
AOCONIOTHBIN MOKa3aTeNb npeaomiieHus. [lonHoe BHyTpeHHEee OTpaKeHHeE.
[IpenenbHbIN yroJl MOJHOrO0 BHYTPEHHETO OTpakeHus. Jucnepcus ceera.
CrnoxHblii coctaB 0enoro cBera. L[Ber. Cobuparorniye u pacceuBaroIIne JUH3bI.
Tonkas nuH3a. POKYCHOE PACCTOSHUE U ONTUYECKAsl CHJIa TOHKOW JIMH3BI.
[TocTpoenne n300pakeHnii B COOMPAIOIINX U PaCCEMBAIOIMUX JIMH3aX. Dopmyra
TOHKOM JIMH3BI. Y BEJIMUEHUE, JaBaeMoe JINH30M. [Ipenensl npumeHnmocTu
reoMeTpudeckoi ontuku. BomHoBas ontuka. UHTepdepenius ceera.
KorepeHTHble HICTOYHUKH. Y CJIOBHS HAOIOIEHNSI MAKCUMYMOB U MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CUH(a3HBIX KOT€PEHTHBIX HCTOUYHUKOB.
Hudpakmus ceeta. AudpakironHas pemerka. Y cJIoBre HaOMI0IeHUs TTIaBHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMATUYECKOT0 CBETA HA AU(PPAKLIOHHYIO
pemérky. [lomspuzanus ceera. TexHnueckue yCTpouCcTBa U IPAKTUIECKOE
NpPUMEHEHHUE: OYKH, JIyna, oToanmapaT, MPOESKIIMOHHBIN anmnapar, MUKPOCKOII,



TEJIECKOII, BOJIOKOHHAsI ONTHKA, AUPPAKIMOHHAS PEIIETKA, MOJISIPOUSI.
JemoHncTpannu [IpsimonuHeniHOE pacipOCTpaHEHUE, OTPAKEHNUE U IPEITOMIICHUE
ceera. OnTuueckue npubdopsl. [loHoe BHyTpeHHEe oTpakenue. Mojenb
cBeToBoja. MccnenoBanue CBOMCTB N300pakeHN B TMH3ax. Moenu
MUKpOCKoT1a, Teneckomna. Habmonenue narepdepennnu ceeta. Habmronenue
nudpakuun ceeta. Habmonenue qucnepcun ceeta. [lomyuenue criekrpa ¢
NOMOIIbIO TipU3MBL. [loydeHue crnekTpa ¢ moMomuibio TUGPAKIIMOHHON PEIIETKH.
HabGnronenue nonsipu3aiiuu cBeta. Y YeHUUECKUN HKCIIEPUMEHT, JIa0OpaTOpHbIE
paboTsl 3MepeHue nokasatess mpesioMiieHus cTekia. MccnenoBanmue CBOMCTB
n300pakeHuii B MuH3ax. Habmrogenune nucnepcuu ceera. Pasmen 6. OcCHOBBI
CIEHHUAIBHOW TEOPUU OTHOCUTEIBLHOCTHU [ paHUIbl MPUMEHUMOCTH KJIACCUYECKOM
MexaHHKU. [locTynarsl crienuanbHOM TEOPUHM OTHOCUTEIIBHOCTH: THBAPUAHTHOCTD
MOJYJII CKOPOCTH CBETA B BAKyyMe€, IPUHLIUI OTHOCUTEIbHOCTA DUHIITENHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI. DHEPIrUs U UMITYJIbC PENSTUBUCTCKON YacTULIbL. CBA3b MACCHI C JHEPrUEH
Y UMITYJIbCOM PEISTUBUCTCKON YacTUllbl. DHEprus mokosi. Pazaen 7. KBantoBas
¢usuka Tema 1. DnemeHnTsl kBaHTOBOM onTukU @oToHbl. @opmyra [1nanka cBs3u
sHEpruu (POTOHA C €r0 YaCTOTOW. DHEPrusi U UMNyJbC GpoToHa. OTKPHITHE U
uccienoBanue Goroaddexra. Onbitel A.I'. Croneroa. 3akoHbl hoTodPdeKTa.
VYpaBuenue DiiHiureiHa a1t potoddpdexra. «KpacHas rpanuna» pororddekra.
JaBnenne cBera. OnbiTol [1.H. JIeGeneBa. Xumudeckoe nelicTBUE CBETA.
TexHuyeckue ycTporucTBa U MPaKTUUECKOe MpUMEHEHUE: (POTOIIEMEHT,
dboTomaTymk, conHeuHas 6arapes, ceeroauo. Jlemoncrparuun @ororddext Ha
YCTaHOBKE C IMHKOBOW IUIaCTUHOM. VccienoBanme 3aKOHOB BHELTHETO
dbororddexra. CBeroauoa. Conneunas 6arapes. Tema 2. CTpoeHue atoma
Mopnens atroma Tomcona. OnbiThl Pesepdopaa no paccestHuio o-4acTHil.
[Inanerapuas moaens aroma. [loctynatel bopa. 3nydyenue u normomenue
(OTOHOB MU MEPEXO0/I€ aTOMa C OJJHOTO YPOBHS SHEPTUU Ha Apyron. Bumbl
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BoJ10pojia. BomHOBEIE cBOWCTBA
yactull. Bonusl ne bpoitist. KopryckynsipHo-BosHOBOM nyanu3M. CIIOHTaHHOE U
BBIHYKJEHHOE U3JyueHue. TeXHn4eckre yCTpoiucTBa U MPAKTUYECKOE
MPUMEHEHUE: CIIEKTPaIbHBIM aHaU3 (CIIEKTPOCKOI), Jla3ep, KBAHTOBBIM
koMIibtoTep.JemoncTpanu Mogens onbita Pezepdopaa. Onpenenenue AJIMHbI
BOJIHBI J1a3zepa. HabmroieHrne muHenyaThIx CIEKTPOB u3mydeHus. Jlazep.
Yyenudeckuii 3KCIIEpUMEHT, J1abopaTtopHbie padboTel Habmonenre auHenyaToro
cnektpa. Tema 3. ATOMHOE /Ip0 DKCIIEPUMEHTHI, JOKA3bIBAIOIINUE CIOKHOCTh
ctpoenus sapa. OTkpeiTe paarnoakTuBHOCTH. OnbIThl Pezepdopaa mo
OTPEJIEICHUIO COCTaBa PaIMOAKTUBHOIO U3iyueHusi. CBoicTBa anbda-, 6era-,
raMMa-u3iaydeHus. BiusHue paiuOaKTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKPBITHE
poToHa U HeliTpoHa. Hykionnas mozaens siapa ['eiizen6epra— MiBanenko. 3apsn
saapa. MaccoBoe uncio siapa. M3otomnsl. Anbda-pacnaa. DIeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydenne. 3aKOH paiiOaKTUBHOTO paclaia.



DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegext maccol siapa. SAnepHbie
peakuu. Jlenenue u cuHTe3 saep. AnepHsiii peakTop. TepMOSAEPHBIN CUHTES.
[IpoOnemMbl U EPCHEKTUBBI AIEPHOM SHEPTETUKU. IKOJTOTUUECKUE ACTIEKThHI
AJIEPHOM SHEPTETUKU. DJIE€MEHTapHbIE YaCTHUIIbl. OTKPBITHE MO3UTPOHA. METO b
HAOJIOICHUS ¥ PETUCTPALIMK dJIEMEHTAPHBIX YacThll. OyHIaMeHTaIbHbIE
B3auMOJIelicTBUS. EquHCTBO prznueckoit KapTUHBI MUpa. TexHuYecKue
YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: I03UMETP, KaMepa BHIIbCOHA, sIEpHBIN
peaktop, aroMHas 6omba. [lemoncTpanun CUETYNK HOHU3UPYIOLIUX YACTHII.
YdeHnYeCcKuil IKCIEPUMEHT, JJabopaTopHbIe paboThl MccneaoBanre TpeKoB
gacTuIl (1o TOTOBEIM ¢oTorpadusm). Pazmen 8. DnemMeHTs aCTPOHOMUH U
acTpo(pU3UKH DTarlbl pa3BUTUs acTpoHOMUH. [IpHKiIagHOE 1 MUPOBO33pEHUYECKOE
3HauYeHUEe acTpoHoMuu. Bun 3B€3aHoro HeOa. Co3Be3nus, ApKue 3BE3/IbI, MJIAHETHI,
ux Buaumoe asrkenne. Conneunas cucrema. ComHue. ConHeuHast akTUBHOCTD.
Nctounuk sneprumn CosiHIa ¥ 3BE37. 3BE3/bI, X OCHOBHBIC XapaKTEPUCTUKH.
Jnarpamma «CHEeKTPabHBIN KJIACC — CBETUMOCTbBY. 3BE3/IbI TIIaBHOU
IIOCJIEOBATEIBHOCTH. 3aBUCUMOCTD «MAcCa — CBETUMOCTBY JUIS 3BE3]] TJIABHOU
IIOCJIEN0BATENBLHOCTH. BHyTpeHHEee cTpoeHune 3BE31. COBpEMEHHBIE
IIPEICTABIICHUSI O IPOUCXOKIEHNN U HBOIONMU ColHIa U 3BE31. DTalbl )KU3HU
3BE31. Mueunsbiii [IyTh — Hama ["anakTtuka. [Tonoxxenue u nukenue CoJiHIla B
["amaxtuke. Tunel ranaktuk. Pagroranaktvky u kBa3apsl. YEpHBIE OBIPHI B AIpax
ranakTuk. @enepanpHas padboyas nmporpamma | dusuka. 10—11 kmaccs! (6a30BbIit
ypoBeHb) 19 Beenennas. Pacimpenue Beenennoit. 3akon Xa66ia. Pazberanue
ranakTuk. Teopus bonbiioro B3psiBa. PenukToBoe nsnydenne. MacmtabHas
cTpykrypa Becenennoii. Meraranaktuka. Hepeménnsie mpo0iemMbl aCTPOHOMUMU.
VYuennueckue Ha0oaeHuss HabmroeHrs HEeBOOPYKEHHBIM IJ1a30M C
VCIIOJIb30BaHUEM KOMIIBIOTEPHBIX IIPUII0KEHUN I ONPEACIIEHUS MOJIOKEHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3/11si CeBEepHOro
noJstymapus u apkue 38€31bl. Habmonenus B reneckon JlyHsl, mianetr, MaedHoro
[Tytu. O6061maromniee nosropenue Ponib Gpu3nku 1 aCTpOHOMUHN B 3KOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COLMAIBHOM 1 3TUUECKOH chepax AesTeTbHOCTH YeIOBEKa,
POJIb ¥ MECTO (PM3UKHU M ACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTUHE MUPA,
poib GU3UYECKON TEOPUHU B (POPMHUPOBAHUY TIPEACTABICHUM O (PU3NUECKOM
KapTUHE MUpa, MECTO (PU3UUECKON KapTUHBI MUpa B OOILEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IIPUPOJIE.

TemaTuyeckoe NJIAHNPOBaHUE, B TOM YHCJE ¢ yUeTOM padoueii MporpaMMbl
BOCIIUTAHUA € YKA3aHMEM KOJMYECTBA YaCOB, 0TBOAUMBIX HA OCBOCHHUE
Ka’KJI0H TeMBblI.

Ne Tema ypoka XapaKTepuCcTHKH I1aH paxr
Bcero | OCHOBHBIX BHI0B
yueOHOi
NAeATEeJIbHOCTH




TTocTostHHBIE MArHUTHI M UX
B3aUMOJEHCTBIE. MarauTHoOe
nose. Bektop MarHuTHOM
WHAYKIUU. JIMHAY MarHUTHON
WHIYKITUN

MarauTHoe 1moJjie MpOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTBre mpoBOIHUKOB
C TOKOM

JlaGopaTtopHnas pabota
«3yyeHre MaruHuTHOTO MOJist
KaTywku ¢ Tokom» [I1BP
MexyHapOoHbIN I€Hb
pacupocTpaHeHus
IPaMOTHOCTH;

JleiicTBre MarHUTHOTO TOJIS HA
MPOBOAHUK ¢ TOKOM. Cuna
Awmriepa. JlaboparopHast pabota
«Uccnenosanne neicTBUSA
IMOCTOAHHOI'O MarouTa Ha paMKy
C TOKOM»

JlelicTBME€ MArHUTHOTO TOJISL HA
JIBIDKYIIYIOCS 3apSIKEHHYIO
yactuity. Cuna JlopeHnua.
Pa6ota cunel Jlopenna

ONEeKTpOMAarHuTHAsE UHIYKIIHSL.
[ToTok BEKTOpa MarHUTHOMN
uHaykiuu. J1C uHayKImum.
3aKOH AJIEKTPOMarHUTHOM
nHaykuu Papanes

JlaGopaTtopHnast pabota
«Hccnenosanue sIBJICHUS
BJIGKTPOMaFHI/ITHOI\/'I UHAYKIOUN

NuaykTuBHOCTSH. SBIEHUE
camounaykuuu. IJC
CaMOMHAYKIMHU. DHEPIUst
MarHUTHOTO TIOJISI KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE
oJie

TexHuueckre ycTpocTBa U X
MPUMEHEHUE: TOCTOSTHHbIE
MarHMThI, 3JI€KTPOMArHUTHI,
SJICKTPOABUTATCIIb, YCKOPUTCIIN
9JICMCHTAPHBIX YaCTHILL,

IIpoBenenue
JKCIEPUMEHTA:
U3y4yeHue
MarHUTHOTO OJIA
KaTYLIKH C TOKOM;
UCCJICI0BAHKE
JIEUCTBUS
MTOCTOSIHHOTO
MarHuTa Ha PaMKy C
TOKOM;
HCCIIEI0BAHNE
SIBIICHUS
3NEKTPOMArHUTHOM
uHAyKuuu. OneHka
aOCOJIIOTHBIX U
OTHOCHUTEJIbHBIX
MOrPEIIHOCTEN
U3MEpEeHU
(hU3UIECKUX
BEJIMYMH.
OObsacHenue
MIPUHITUTIOB
JICCTBHS U YCIIOBUI
0e30MacHOro
MIPUMEHEHUS
MOCTOSTHHBIX
MarHuTOB,
AIIEKTPOMArHUTOB,
ANEKTPOJIBUraTENS,
YCKOPHUTENIEH
AJIEeMEHTapHBIX
YaCTHII,
WHIYKIITUOHHON
neun. Pemenue
pacy€THBIX 3a]a4 Ha
MIPUMEHEHNE
dbopmyn TeMbl
«MarsuTHoe 1nozJe.
DJIeKTpOMarHuTHas
WHITYKITAS.
Pemenue
KaueCTBEHHBIX
3a7a4 ¢ ONOpoM Ha
M3y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U




WHAYKIONUOHHAA I1CYb

duznueckue

OGO6IIAIOHI YPOK SIBIICHUS TEMbI
10 «MaruaurtHoe 1oJe. «MarnutHoe nore.
DNEeKTpOMarHuTHAsE UHIYKLIHS DNeKTpOMarHUTHAs
WUHIYKIHS.
Omnpenenenue
HaTPaBIICHUS
KoHnTtponbHas pabota 1o Teme BEKTOPa HHIAYKIHUH
11 «MarHuTtHoOg ToJ1e. MarauTHOTO I10JIA
DNIeKTPOMArHuTHasE UHIYKITUS IPpOBOAHKMKA C
TOKOM, CHJIBI
Awmriepa u CUJIbl
JlopeHiia.
CB0OOOIHBIE MEXaHUUECKHE HccnenoBanue
kosnebanus. 'apMonnyeckue apaMeTpoB
12 KoJieOaHus1. Y paBHCHUE KoJiebaTebHOU
rapMOHUYECKHX KOIeOaHUM. CUCTEMBI — MIepHO/Ia,
[IpeBpamenue sueprun 9aCTOTHI,
JlaGopaTopHnas pabota aMILTATY/IBI 1 (a3l
«HccrnenoBanue 3aBUCHMOCTH KoseOaHmit
13 nepuoJia MajblX KojaeOaHui (Ipy>KUHHBIA /MK
rpy3a Ha HUTH OT JJIMHBI HUTH U MaTCMaTHICCKHH
MacCChI Tpy3a» MAsITHHUK).
o Habmronenue
KonebaTenbHbIi KOHTYP. A
3aTyXarolmx
CBOOOIHBIE PEKTPOMArHUTHBIE yX IHV
KoseOaHuH.
Kosie0aHus B U1€aIbHOM
Uccnenosanue
KoJ1e0aTeIbHOM KOHTYDE.
14 CBOWCTB
AHaIOTHSI MEXTY
BBIHYKJICHHBIX
MEXaHHYECKUMU U 5
KoJieOaHUH.
AJIEKTPOMArHUTHBIMH
Habmonenue
KoJIe0aHUsIMU
pe3oHaHca.
®opmyna Tomcona. 3akoH
IIpoBenenue
COXPaHCHHS SHEPTUU B
15 AKCIIEPUMEHTA:
UJeaTbHOM KOJIE0ATEThHOM
HCCJICIOBAHHE
KOHTYpe
3aBHUCHMOCTH
IIpencraBnenue o 3aTyxaromux MepHO/Ia MATTBIX
KosieOaHusX. BeIHYKICHHBIC Konebanuii Tpy3a Ha
16 MEXaHWYECKUE KOJIeOaHusI. HUTH OT [UTHHBI
Pe3onanc. BeiHyX/1eHHBIE HUTH 1 MacChl
AIIEKTPOMArHUTHBIC KOJIeOaHuUs rpysa;
IlepeMeHHBIN TOK. HUCCIeI0BaHue
17 CunycouanbHbI IEPEMEHHBIN MIEPEMEHHOT0 TOKA B

TOK. MOIIHOCTh IEPEMEHHOTO
TOKAa. AMIUIUTYHOE U

OCIu nu3




JIeficTBYIOIIEE 3HAUCHUE CHITBI 1OCJIeI0BATEIbHO
TOKA ¥ HAIPSOKEHHS COETMHEHHBIX
Tpancdopmarop. KOHJACHCaTOpa,

18 IIpoussoxcTBo, Nepenaya u KaTyIlIKK 1
HOTPEOJICHUE INEKTPUIECKON pesucropa. Ouenka
SHEpruu aOCOIIIOTHBIX U

o OTHOCHUTEJIbHBIX
Y CTpoHCTBO U PAKTHYECKOE 5
MOTPEIIHOCTEH
IPUMEHEHHE HIIEKTPUIECKOTO N
U3MEepeHui
19 3BOHKA, TeHEpaTopa p
. (bU3UIECKUX
HepEeMEHHOTO TOKa, IMHUN
BEJINYHH.
JNIeKTporepenay
OObsicHeHue
NPUHIIUIIOB
JIECTBHS U YCIIOBUI
DKOJIOTHYECKHE PUCKH TIPU 6e30IACHOTO
IPOU3BOICTBE AIEKTPOIHEPTUH. NpUMEHEHHs

20 KynbTypa ncnonb3oBanus IIEKTPHYECKOTO
SJICKTPOSHEPTHH B 3BOHKA, TeHeparopa
MIOBCEHEBHOM KU3HU IepeMEHHOT0 TOKa,

JUHUI

ANIEKTpOIIepe/iay.
MexaHnuecKue BOJIHBI, yCIOBUS N3zyuenue
pacripoctpanenus. Ilepuon. o0pa3oBaHus U

21 CKOpOCTb pacrpoCTpaHeHUs U pacrpocTpaHeHHs
JuinHa BoJIHBL. [lonepeunsie u MOTIEPEYHBIX U
IPO/I0JIbHBIE BOJIHBI IPO/IOJIBHBIX BOJIH.
3Byk. CKOpOCTb 3ByKa. Habmonenue

22 I"'pomkocTs 3ByKa. BeicoTa OTPaXCHHUA U
ToHa. TemOp 3ByKa HPCTOMIICHH,

UHTEpEPEHINH U
DJIEeKTpPOMarHUTHBIEC BOJHBI, HX pepenn
. nppaKkIum
23 cBoiicTBa U ckopocTs. [lkana Anpaki
MeXaHUYECKUX
AJIEKTPOMAarHUTHBIX BOJIH
BosiH. Habmonenue
[TpuHIUTIBI paAHOCBSI3U H
CBSI3U TPOMKOCTH
24 TeneBuaeHus. Pazpurue
3BYKa M BBICOTHI
CpeAcTB cBsA3U. Pannonokanus .
TOHA C aMIUTATYI0U
1 4aCTOTOH
KoJIcOaHMi,
3BYKOBOT'O
€30HaHca.
KonTponsHas padora P

25 UccrnenoBanue

«Konebanus u BOTHBI» 5
CBOWCTB
ANIEKTPOMArHUTHBIX

BOJIH: OTpa)K€HUE,
MIpesIoMIIEHUE,




MOJISIPU3ALIHS,
Aupaxius,
uHTEepdepeHITns.

26

[IpssmonunenHoe
pacnpocTpaHEHUE CBETA B
OAHOPOJIHOM cpene. ToueuHblid
MCTOYHHMK cBeTa. JIyd cBeTa

27

OtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus csera. [loctpoeHue
N300pakeHH B INIOCKOM
3epKaiie

28

[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[TpenenpHbIN yroma MoJHOro
BHYTPEHHET0 OTPaXKEHUs

29

JlaGopaTtopHnast pabora
«M3MepeHne nmokasaress
IIPEJIOMJICHUS CTEKIIa»

30

JInn3sl. IlocTpoenue
M300pakeHH B JIMH3E.
dopmyiia TOHKOU JIMH3BI.
YBenuueHue JIUH3bI

31

JlaGopaTtopHnast pabota
«HccnenoBanune CBOKCTB
M300paKCHUM B JIMH3AX)

32

Hucnepcus cera. CrioxxXHbIN
cocTtas 6enoro ceera. L[Ber.
JlaGopaTtopHnast pabota
«Habmronenue aucnepcun
CBETa»

33

UnTepdepenmus caera.
Hudpaxus csera.
JudpaxknuonHas pemeéTka

34

HOHCpC‘{HOCTB CBCTOBBIX BOJIH.

[Tonsipuzanus ceera

35

OnTudeckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0e30MmacHOTO TPUMEHEHUS

N3yuenue sBineHus
IIOJIHOTO
BHYTPEHHETO
OTPAXKEHUSI, €TO0
IIPUMEHEHUS B
CBETOBOJIE.
N3yuenue moaenen
MHUKPOCKOIIA,
TEJECKOIIa.
ITonyuyenue cnekrpa
C IOMOILBIO MPU3MBI
1 1udpaKkIMOHHON
pELIETKH.
U3zmepenne
[OKa3aTess
IIPETIOMIICHUS
CTEKJIa.
HccenenoBanue
CBONCTB
M300paKeHMit B
JIMH3aX.
OObsicHeHnE
MPUHIUIIOB
JIECTBHS U YCIIOBUI
0e30MmacHOro
MIPUMEHEHHUS 0YKOB,
JyIbI,
¢doroanmnapara,
IIPOEKIIMOHHOTO
anmnapara,
MHUKPOCKOIIA,
TEeJIEeCKOIa,
BOJIOKOHHOM
OTITHKH,

T paKIuOHHON
pemeTKy,
MOJIIPOUIA.
Pemenue
pac4y€THBIX 3a11a4 C
SIBHO 3aJaHHOU
buzIecKoit
MOJEIIBIO C




HCII0JIb30BaHUEM
OCHOBHBIX 3aKOHOB
u hopmyn
reOMETPUYECKOMN
OTTHKH.
[Toctpoenue u
ONuCaHue
n300paxxeHus,
CO31aBa€MOI0
IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M.

Paccmotpenne
MIpeJIeioB
MPUMEHUMOCTH
reOMETPUYECKOMN
OIITUKH
["panu1l TPUMEHUMOCTH Pemenne
36 KJIACCUYECKON MEXaHUKH. Ka4eCTBEHHBIX
[Tocrynarte! cnenuanbHOU 3a/1a4 ¢ OIOpOH Ha
TEOPUU OTHOCUTEIILHOCTHU M3YYEHHBIE
OTHOCHUTENBHOCTD noctynatst CTO.
37 OJTHOBPEMEHHOCTH. 3aMe lIeHHe Hcnonb3opanue
BPEMEHU U COKPAIICHUE JITTUHBI MH(OPMAITMOHHBIX
OHeprust U UMITYJIbC TEXHOIIOTHH JUTA
38 PENATUBUCTCKOM YaCTUIIBI. rioucka,
CBs13bp Macchl ¢ SJHEPTUEH U CTPYKTYpHpOBAtiA,
UMITYJIbCOM. DHEPIHUsl MOKOS MHTCpHpeTalli 1
MIpeICTaBICHUS
uH(popMaLuu Ipu
MOJIFOTOBKE
KonTposbsHas pabota «OnTHKa. coodmenHii o
39 OCHOBBI CIIENUATEHON TEOPHH I'paHHIIax
OTHOCHUTETLHOCTH TPAMCHIMOCTH
KJIACCUYECKOMN
MEXaHUKHU H
ocHoBax CTO
40 ®otonsl. opmyiia [1nanka. HabGnronenue
DHeprus U UMNyibCc GoToHa dotorddekra Ha
OTkpeITHE U HCCIEN0BAaHUE YCTaHOBKE C
41 doroaddexra. OnpiTer A. T IMHKOBOH
Cronerosa [IBP Jlenn TLIACTHHOM.
POCCUICKON HayKU Hccnenosanue
42 3akonbl poTtodddekra. 3aKOHOB BHEIIIHETO

VYpaBHeHnue DiHIITEHA 17151

dororddekra.




dororddekra. «KpacHas

OO0bsicHEHUE

rparuiay Gorodddexra OCHOBHBIX
Hasnenue ceera. Onbith [1. H. HPHHITHIIOB
43 JleGeneBa. XuMudeckoe ACHCTBHA
neiicTBHe CBETa TCXHUYCCKUX
N CTPOMCTB, TAKUX
TexHu4eckue ycTpoucTsa u yerp ’
) KaK: (OTORJIEMEHT,
MPAKTUYECKOE TIPUMEHEHUE:
44 doTonaTuuk,
¢doTorieMeHT, POTONATIHK,
coiHeyHast OaTapes,
CoJTHEYHas OaTapesi, CBETO IO/
CBETOJINOJ; U
Pemenue 3agau no reme .
. YCIIOBUH UX
45 «32neMeHThl KBAaHTOBOM
0e30macHOro
OTITHK
MPUMEHEHUS B
Mopens aroma ToMcoHa. [PaKTHYECKOH
46 OmnwiTel Pesepdopaa mo sK3HY. Perenue
PACCESTHUIO (i-YaCTHII. PACYETHBIX 33,184 C
ILnanerapnast Mogenp aroMa ABHO 3a/[aHHOM
47 [Toctrynater bopa buznueckoit
MOJIETIBIO C
MCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB
u popmyn
KBAaHTOBOW OINTHKH.
Pemenue
W3nyueHue u mornouieHue
KaueCTBECHHBIX
($hOTOHOB MpH Mepexojie aToma ¢ .
48 3aJ1a4 ¢ OIMoOpoi Ha
OJIHOTO YPOBHSI SHEPTUU Ha
. B W3YYCHHBIE 3aKOHBI,
oii. Busel criekTpoB
ApYL . p 3aKOHOMEPHOCTH
KBaHTOBOU OTNTHKHU.
Pacno3znaBanue
(UBUIECKUX
SIBJICHUH B y4EOHBIX
OTIBITaX:
BouiHOBBIE CBOMCTBA YaCTHLI. N3yuenune moaenu
Bomusr ne bpoitns. onwita Pesepdopra.
49 KopnyckynsapHo-BOIHOBOM [TpoBenenue
nyanu3M. CIIOHTaHHOE | HKCIIEPUMEHTA TI0
BBIHYJICHHOE H3JTYICHHE HaOJTIO ICHUTO
OTKpbITHE PAJMOAKTUBHOCTH. JHHCHIATOro
OmnsiTel Pesepdopaa no cnexrpa. OLeHka
50 OIIPEIeNICHUI0 COCTaBa AOCOMIOTHBIX U
PaaMOaKTUBHOTO U3ITY4CHUS OTHOCHUTCJIbHBIX
NBP Heaens ecTecTBEHHO-HAYYHOM HOrpeIIHOCTEN
rPaMoTHOCTH M3MEpCHHH
o1 CsoticTBa anbda-, 6era-, (busiraeckix




raMmma-us3JIyuCHUs. Bnusnue
pPadrnOaAKTHUBHOCTH HaA XUBBIC
OpraHnu3Mbl

BeJIMUMH. M3yueHue
MOJIEJIA aToMa:
Tomcona,
TJIaHETApPHOU
MO/IEJIA aToMa,
MoJenu aroma bopa.
N3yuenue criekrpa
YPOBHEW SHEPTUHU
aToMa BOJOpPOJA.

OObsacHenue
IPUHIUIIOB
JIEUCTBUS U YCIOBUI
OTkpbITHE IPOTOHA U
B 0e3011acHOro
HeliTpoHa. M3oronsl. Anbda-
. IPUMEHEHHS
52 pacmaj. DIeKTPOHHBIN 1
_ CIEKTPOCKOIIA,
MO3UTPOHHBIN OeTa-pacra.
na3epa, KBaHTOBOTO
['amma-uznydyenue
KOMIIBIOTEpA.
Pemenue
Ka4eCTBEHHBIX
3ajiay ¢ ONopoil Ha
U3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U
¢duznueckue
SIBIICHHS 110 TEME
«CtpoeHue aToma»
OHeprus cBs3M HyKJIOHOB B [TonroroBka
anpe. SnepHble peakinu. coo01ieHuit 00
53 Snepusiit peaktop. [Ipodaemsri, ATarax pa3BUTHS
NEPCIIEKTUBBI, IKOJIOTUYECKUE aCTPOHOMHUH, O
ACTIEKTHI SIIEPHOM SHEPTETUKA MIPUKIIQJTHOM U
DJIEMEHTApHBIE YaCTHILIBI. MHPOBO33PEHICCKOM
OTtkprITHE TO3UTPOHA. MeTOo b1 SHa9CHUH
HAOJII0/IEHUS 1 perUCTpaliu aCTpOHOMHH, O
54 AJIEMEHTAPHBIX YACTHII. METOAAaX IOJyICHUA
Kpyrastii cton Hay4HBIX
«DyHaMeHTaIbHbIE 4aCTPOHOMHIECKHX
B3auMoaencTBusa. ETMHCTBO 3HaHMH, OTKPBITUAX
(bu3nUecKoil KapTHHBI MUPa» B COBpEMEHHOU
< acTpOHOMUH.
Bun 38é31H0T0 Heba. p
. N3yuenue
CozBe3aus, spkue 3BE31pbl,
55 COBPEMEHHBIX
IUTAHETHI, UX BUIUMOE .
NPECTaBICHUI O
nemkenne. ConHeyHas CUCTEMa
IPOUCXOKACHNUU U
Connue. Conneunas
56 spostronnu CorHIa

aKTUBHOCTL. VICTOUHHUK SHECPrun




CoumHriia u 386311

57

3BE3/bI, X OCHOBHEBIE
XapaKTEePUCTUKU. 3BE3IbI
IJ1aBHOM ITOCIIEIOBATEIIBHOCTH.
BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TTPE/ICTABICHHS
0 MPOUCXOKIECHUHU U IBOJIFOIIUN
Connua u 38é371 [IBP Jlenb
KOCMOHAaBTHKH

58

Mineunsiii [Iyte — Hama
lNanmaxruka. [lonoxxenue n
neuxkeHne ComHia B
INanaktuke. ['anmaktuku. YEpHbie
JBIPBI B SIPAX TajJakTHK

u 3B€31. M3yuenue
THUIIOB TaJIaKTHK,
paauorajiakTUK U
KBazapoB. M3yueHne
JIBYOKCHUS
HEeOECHBIX TEII,
SBOJIIOIMH 3BE3 U
Bcenennotii,
MPOLECCOB,
MPOUCXOSIINX B
3BE3J1aX, B 3BE3HBIX
cucreMax, B
MEKTaJIaKTHUECKOM
cpene, MacTabHoM
CTPYKTYpPHI
BceneHnnoif.
OObsicHEHUE
pacupeHust
Bcenennoii Ha
OCHOBE 3aKOHAa
Xab6:a.
ITonroroBka K
00CYXICHUIO
HEPEIICHHBIX
npoOem
aACTPOHOMMUM.
IIpoBencHue
HaOIIOAEHUI
HEBOOPYKEHHBIM
IJ1a30M C
HCIOJIb30BaHUEM
KOMITHIOTEPHBIX
MIPUIIOKEHUH IS
ompeneIeHus

59

Bcenennas. Pa3zberanue
ranakTuk. Teopus bonbiioro
B3pbIBA. PenmmkToBOE
n3nydeHue. MeTtarajiakTuka

60

Hepemennsie mpo6ieMsl
aCTPOHOMUHU

61

KoHnTtponbhas padota
«OJIEMEHTBI aCTPOHOMMH U
acTpOUZHKIY

ITIOJIOXKCHUS
HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO
JIaTy: OCHOBHBIC
CO3BE3 M
CesepHoro
MONTYIIAPHSI U SIPKUE
3BE3BI.
[IpoBenenue
HaOJIFOeHNIi B
teneckon JIyHbl,




IUIaHeT, MIIedHoro
[Iytu. Yuacrue B
JUCKYCCHH O
HEPELIECHHBIX
npoOaemMax
aCTPOHOMUU

O6o06maromuii ypok. Posb
(U3HKH B aCTPOHOMHMH B

VYuyactue B
JIMCKYCCHUHU O POJTH

62 SKOHOMHUYECKOH, 1 bu3uKy u
TEXHOJIOTMYECKOU, COLUAIbHOU aCTPOHOMUH B
U 3THYECKOM cepax pa3nu4YHbIX chepax
JeSITeTbHOCTH YeTIOBEKa JeSITeTbHOCTH
Ob6o06maromuit ypok. Posib n HCIIOBCKA.
63 MecTO (PM3UKHU M aCTPOHOMHH B 1 Ionroroska
COBPEMEHHOM Hay4yHOU KapTHHE coob1IeHNIT 0 MecTe
MHpa (bu3IecKoi
N KapTUHBI MUPa B
Ob6o6maromuit ypok. Poib P p
o psy COBPEMEHHBIX
¢uznyeckoil Teopun B 5
64 y 1 TIpesCcTaBIIeHHUI 0
(bopMHpPOBAHUY TIPEICTABICHUI
. pUpOIE.
0 (hu3uYecKOi KapTUHE MUPA
0606 Z M Beinonuenue
oOmarouuii ypok. Mecrto .
- HUI P yueOHBIX 3aJJaHUH,
(bu3nIeCcKoil KapTHHBI MUPA B
JIEMOHCTPHUPYIOIIUX
65 0011eM psiTy COBPEMEHHBIX 1
OCBOCHHME OCHOBHBIX
€CTeCTBEHHO-HAYYHBIX .
. MOHATHI,
NPEJICTaBICHUN O IPUPOC
peA PHPOA bu3nuecknx
IToBTOpEHME 1O TEME BEIMUHA 1 3AKOHOB
66 MarHuTHOE T0JIe. 1 Kkypca duzmkm 10—
DJeKTpOMarHUTHAS HHYKIIUS 11 KIaccoB
[ToBTOpenue mo reme OnTHKA.
67 OcHOBBI cIENMANIBHON TeopUn 1
OTHOCHTEJIEHOCTH
[ToBTOpenue no reme
68 KBanroBas ¢usuka. D1eMeHTHI 1
ACTPOHOMMH U acTPO(PU3UKU
OBLIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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