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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero odmero oOpa3oBaHUs pa3paboTaHa Ha
OCHOBE IMOJIOXKEHH M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeibHOU
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbl  BocriuTanus W Konenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peaqu3yrOIIUX OCHOBHBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COAEp)KaHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
mpouecca, BO3pacTHBIX OcoOeHHocTel oOywarommxcs. [Iporpamma 1o ¢usuke npaér
MPEJICTAaBICHUE O LENIX, COJACpKAaHUM, 00Iel cTpaTeruu oOy4yeHUs, BOCIUTAHUS U Pa3BUTHS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca (QU3UKK YrIIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aaddl
npodecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JaHHME YCIOBUW JUIsl MPOSBICHUS CBOUX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYarolIMMCS, KOTOpbIE
HEOOXOAWMBI Ui  TPOJOJDKEHUsT O00pa3oBaHHMsI B OpPraHM3alusAX MpodhecCHOHAIBHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3ylbTaThl OCBOCHUS Kypca
¢bu3MKK Ha YpOBHE CpelHero oO0mero oOpa3oBaHUs: JHYHOCTHBIC, MeETaNpeIMETHbIC,
npeaMeTHbIC (Ha yriiyOnéHHOM ypoBHE). HaydHO-MeTon00rnueckoi OCHOBOM ISl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAlpEeIMETHbIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBILUX MPOrpaMMy 10 (GU3UKE HAa YPOBHE CPEHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBJIIETCSA CUCTEMHO-IEATEIHOCTHBIN MOAXO.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM 00yUYeHus;

coJiepkaHue yueOHoro npeamera «Pu3uKay 1mo rogaM o0ydeHus.

[IporpamMa 1o Qu3MKe HMEeT MPUMEPHBIM XapakTep M MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUILMATUBY YUWUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pEaju3alud pPA3IMYHBIX METOJMYECKHUX TOIXOIO0B K
IpenoJiaBaHuio (U3UKKM Ha YriIyOJIEHHOM YPOBHE NpPU YCIOBUU COXPAaHEHHs 00s3aTeIbHOMN
YacTH COJIEP KaHUA Kypca.

®dusnka Kak Hayka 0 HanboJiee OOIMX 3aKOHAX MPUPOJIBI, BEICTYIAsI B KQ4eCTBE y4EOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’XKarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SBJICHUH, H3y4aeMBbIX
XuMmHel, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenauiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHUS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMU. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(GbopMHpPOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa oOydarmierocs, B (QopMupoBaHue
YMEHUH NPUMEHATh HaAYYHbIH METOJ MO3HAHUS IIPU BBITOJHEHUH UMM Y4eOHBIX HCCIIeJOBAaHUH.

B ocHOBY kypca (hu3uKu Ha ypoOBHE CpeIHEro O0mIero 0Opa3oBaHUs MOJOKEH PsII UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBJISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3esioB (PU3MKH, BKIIOYAET KAaK BOMPOCHI KIACCHYECKOH, TaKk U
COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKpYT (u3uueckux Teopuil. Bemymmm B kypce siBisieTcss (OpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraet UCIoJib30BaHUE r'yMaHUTapHOTO
noTeHuuan€a GU3N4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpobIeMamMH.

Hoea npuknaonou nanpagnennocmu. Kypc ¢usukn  yrioyOn€HHOTO — ypOBHSA
IperoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJIOTUYECKUX MPUIOKECHUI
M3YYEHHBIX TEOpH U 3aK0oHOB. [Ipu 3TOM paccMaTpUBarOTCS Ha YPOBHE OOIIMX MPEACTaBICHUN
U COBpEMEHHbIE TEXHUYECKUE YCTPONCTBA, U TEXHOJIOTHH.

Hoea »3Ixonozuzayuu peanusyercs MOCPEICTBOM BBEACHUS DIEMEHTOB COJCPKaHMUS,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs MpoOIeM palmoHaIFHOTO MPUPOIOIIOIB30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue conepKaHus MPOrpaMMBbl 10 (PU3UKE TOJHKHO OBITH MOCTPOSHO HA MPUHITUIIAX
CHCTEMHO-IEATEIBHOCTHOTO moaxo/a. st GU3uKM peann3aius 3TUX MPUHIUIIOB 0a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa KaK IMOCTOSHHO JAEWCTBYIOHIETO (akTopa
yuebHOoro mpouecca. [lnsg yrayOGn€HHOTO YpPOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOTO
YYEHHYECKOTO OSKCIIEPUMEHTa, BKIIIOYAIOMIETO (PPOHTAIbHBIE YYEHHUYECKHWE OIBITHl TpU
M3YYEHUH HOBOTO MaTepuaia, jlaboparopHble paboThl W paboThl mpakTukyMma. Ilpu 3Tom
BO3MOXHBI /IBa crioco0a peain3alnu (pU3HUECKOro MpakTHKyma. B mepBom ciydae mpakTHKyM
npoBoauTcs au00 B koHue 10 u 11 kmaccoB, MO0 mMocie MEPBOrO M BTOPOTO IMOJIYTOJUM B
KaXJIOM U3 3TUX KJaccoB. BTopoii cmocod — 3To mHTerpanusi paboT MpakKTHKyMa B CHUCTEMY
7a00paTOpHBIX padoT, KOTOPHIE MPOBOAATCS B Tpoliecce M3ydeHus pasziena (temsl). [Ipu sTom
noJ paboTamMH MPaKTUKyMa MOHUMAETCsl CaMOCTOATENbHOE HCCIeJ0OBAHNE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BIAa O€3 MOMIAaroBOil HHCTPYKIIMH.

B nporpamme o ¢usuke crcrema yueHHYECKOTO IKCIEPUMEHTa, Tab0paTOPHBIX paboT U
NpaKTUKyMa MPEJICTaBIeHA €NHBIM MTepeYHeM. BBIOOp TeMaTHKH JUTsl 3TUX BHIIOB YICHUYECKHX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCS Y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpolecca MCXOIs U3
0COOEHHOCTE TMOYpOYHOTrO IUIAHWPOBAaHUS M OCHalleHus kabuHera ¢usuku. [Ipu 3ToM
oOecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHCS YMEHUSMH IPOBOJAUTH TIPSIMBbIE W KOCBEHHBIE
U3MEpPEHUs, MCCICIOBAHUS 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH WM IOCTAHOBKY OIIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbioe BHUMaHue yaenseTcsl pelieHNIo pacu€THBIX U KayecTBEHHBIX 3aj1ad. [Ipu sTom
JUTT PacYETHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 33[a4d C SIBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil MOJIENBIO, TTO3BOJISIONINE TPUMEHSITh U3yYSHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, Tak U MHTErpupys NpUMEHEHHEe 3HaHUM U3 pa3HbIX pasjaenos. s
Ka4eCTBEHHBIX 3a/ay IMPHOPUTETOM SBJSIIOTCA 3aJaHuss Ha OOBsICHEHUe/MpeacKa3aHue
NpOTeKaHUs (PU3UYECKUX SBICHUH W TPOIECCOB B OKPY)KAIOIIEH KM3HH, TpeOyromue BbIOOpa
(bU3MIeCKOil MOIENH TSl CHTYalliy TPAaKTHKO-OpUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmMu DPI'OC COO K MaTepualbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOTo mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmero o0Opa3oBaHUs JIOJDKEH HM3ydaTbCsl B YCJIOBHSIX MpeaMETHOTo kaOuHera. B kaOunere
(bU3UKY TOJDKHO OBITH HE0OX0auMOoe JabopaTopHOE 000PYI0BAHUE ISl BBIMIOJHEHUS YKa3aHHBIX



B MporpaMMe Mo (PU3MKEe yYEHWUYECKHX OIBITOB, JJAOOPATOPHBIX PabOT M pabOT MpakTHKyma, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeurBaeT MOCTAHOBKY IEPEYUCICHHBIX B MPOrpaMMe IO
¢bu3MKe KIIOYEBBIX JEMOHCTpAIUil AJisi HUCCIIEOBaHMS HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE JJISi YYCHHUYECKUX INPAKTHUECKUX paboT ¢opmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE HU(POBBIX JTAOOPATOPHIA.

OCHOBHBIMU EJIIMU U3Y4YeHUsI PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY M3yYEHUIO MIPUPOJIBbI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TO3HaHUS U (HOpMUpPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBJICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa HM3y4yeHHUS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dbopmupoBaHue YMEHHI OOBSICHATH SBICHUS C WCIOJIH30BAHWEM (PH3MUECKUX 3HAHUHA U
HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUEe TpENCTaBICHUM O ponu (PU3MKU AJI Pa3BUTUSL APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEICTABIEHUH O BO3MOXKHBIX cdepax Oyaymieil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOATOTOBKA K JalbHEHIIeMy OOyYeHHI0 B 3TOM
HaIpaBlICHUH.

JlocTikeHne STUX Ienell o0ecTieYrBaeTCcsl PEHICHHEM CIIEAYIOMNUX 337ad B TpOIecce
M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO 00IIEero 0opa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHUH 00 00X (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, dJIEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dopmMupoBaHHE YMEHUI NPUMEHITHh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHS (PU3UICCKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTUUECKUX PELICHUH B TOBCEIHEBHOM KU3HM;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKOM MOJENbIo,
3aja4d, IOAPa3yMEBAIONINX CAMOCTOSTENIFHOE CO3/aHue (PU3MUECKOW MOJeNu, aJaeKBaTHON
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3NYECKMX OCHOB M TPHHLMUIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCIIEPUMEHTOB, aHAJM3a M WHTEpIpeTalid WHQPOPMAIUU, ONPEACTICHUS TOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-UCCIIEI0BATENIbCKOM, TBOPYECKOM
NeSITeTTHHOCTH,

pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIbHOCTH, CBI3aHHOM C (PU3UKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOnéHHBIM YypOBEHb H3Y4YECHUS
yueObHoro mnpeamera «®Pu3uka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTcs
00yJaronMMucs, TUIAHUPYIOIMMH TIPOJIOJDKEHHE 00pa30BaHUsl 1O CIEIHAIBHOCTAM (DU3UKO-
TEXHUYECKOTO MPOQHIIS.



Ha n3yuenune usuku (yriyOnéHHBINM YPOBEHB) HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHuUs
otBoauTcs B 11 kmacce — 170 gacoB (5 4acoB B HEJETIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeyeHs J1a00paTOPHBIX U MPAKTUYECKUX paboT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTEJb JIeTaeT BBIOOp MpPOBEACHUS J1a0OpaTOpHBIX paboT H
OIIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIIUXCS.



COJAEP)KAHUE OBYYEHUA

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopeicTBue NOCTOSSHHBIX MAarHUTOB M MPOBOJHHUKOB C TOKOM. MarHuTHOE IMOJeE.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT CyNIeprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
UHIYKIUU.

MarnuTtHoe 1oJie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJIHUKA, KATYIIKA U KPYrOBOTO
BUTKA). OnbIT Dpcresa.

Cuita Amniepa, e€ HanpaBJIeHUE U MOJYJIb.

Cwia JlopeHua, e€ HampaBieHHE M MOAYJb. JIBMKEHUE 3apsyKEHHOM 4YacTUlbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

MaruauTHoe nosie B BemecTBe. @eppoMarHeTUKH, napa- U JMaMarHeTUKH.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKHUE INPOLECCH: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, JJIEKTPOABHUraTesb SKoOU, yCKOpUTEIU
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIMA MarHUTHOTO TIONS TOJOCOBOTO U IMOIKOBOOOPa3HOIO
MOCTOSIHHBIX MarHUTOB.

Kaptuna 7nuHWI MarHUTHOW WHIYKIMU TOJS JUIMHHOTO TIPSIMOTO TIPOBOJHUKA U
3aMKHYTOT'0O KOJIBLIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.

B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

HabGmronenue qrkeHus MydKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI AEHCTBUS STEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOITIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

HccnenoBanne MarHuTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB.

Hccnenoanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eicTBUS TOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amrmepa.

N3yuenue 3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKA.

OnpeneneHrie MarHUTHOW UHAYKIIMY Ha OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. DnexmpomazHumnan UHOYKYUs.

SBnenue snekTpoMarHUTHOM MHAYKIMM. [loTOok Bexkropa MarHMTHON MHAyKuuu. DC
WHIYKIUU. 3aKOH 3JeKkTpoMarHuTHOM uHAaykuuu Dapanes. BuxpeBoe snekTpuueckoe moJe.
Toxku dyko.

OJIC vHAYKIIMY B IPOBOJIHUKE, IBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM ITOJIE.

IIpaBuno Jlenna.

NunyktuBHOoCTh. Karylika HMHAYKTUBHOCTM B II€NM IOCTOSSHHOTO TOKa. SIBieHue
camouHaykiuu. IJ1C caMOMHAYKIIWH.

ODHeprusi MarHUTHOT'O TMOJIsI KATYIIKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHU4YecKne YCTPOHWCTBA H TEXHOJOTHYECKUE TPOIECCHI: HWHAYKIIMOHHAS TICYb,
COJICHOU]I, 3alIUTa OT 3JCKTPU3ALMUU TEJ IPH JIBXKEHUH B MAarHUTHOM T10JI€ 3€MITH.

Hemoncmpayuu.

HabGnronenue sBIeHUs 3JI€KTPOMAarHUTHON WHIYKITUH.

UccnenoBanme 3aBucumoctd DJ[C HMHIYKIIMM OT CKOPOCTH H3MEHEHWS MarHUTHOTO
IMOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHAEBOM (MEHOW) TpyOe.

SIBneHne caMOMHIYKITUH.

UccnenoBanue 3aBucumoctd IIC caMOMHIYKIIMUA OT CKOPOCTU M3MEHEHUS CUJIbI TOKA B
LICTIN.

Yuenuueckuii skcnepumenm, nabopamopusie paoomovl, NPAKMUKYM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHU.

Ornpezenienre UHAYKIIMA BUXPEBOTO MATHUTHOTO TIOJIS.

WccnenoBanue siBICHUS CAMOUHIYKITUH.

COopka MojieNIH JIEKTPOMArHUTHOT'O TeHEpaTopa.

Pa3pgen 5. Kojie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koebanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHMS.

'apmonnueckue  kojeOanus. KuHemarmdeckoe W JUHAMHUYECKOE  OIKMCAHHE.
DHEPreTHYeCKOe  ONHUCAaHWE (3aKOH COXpaHCHUS  MEXaHWYEeCKOW  dHepruu). BeiBoa
JTUHAMHUYECKOTO0 OINHUCAHMUSI TAapMOHUYECKUX KOJIeOaHMM H3 WX DHEPreTHYECKOro U
KUHEMATHYECKOTO OIMMCAHHS.

AmMrmutyaa u ¢asa konebanuil. CBsi3p aMIUIMTYABI KOJ€OAaHUI MCXOJHON BENMYUHBI C
aMIUTUTYIaMU KosieOaHui €€ CKOPOCTH U YCKOPEHHUS.

[lepuon u yactorta konedbanuii. [lepuos ManbpIx cBOOOJHBIX KOJI€OaHUN MaTeMaTHUYECKOIO
MasTHHKA. [lepro cBOOOIHBIX KoJIe0aHU TPYKUHHOTO MAasTHHUKA.

[TonsTe o 3aTyxarommx KoneOaHusix. BoiHykIeHHble KoneOaHus. Pe3onaHc.
Pe3onancHas kpuBas. BniusHue 3aTyxaHusi Ha BUJ PE30HAHCHON KPUBOM. ABTOKONIEOaHUSI.

TexHU4YecKne yCTPONCTBA W TEXHOJIOTMUYECKHE TIPOIECChl: METPOHOM, Yachl, Kauesw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpavyuu.

3anuch K0aeOaTeILHOTO IBUKCHUS.

Hab6nronenne He3aBUCUMOCTH TIEPHOJIa MAJTBIX KOJIEOaHU Tpy3a HA HUTH OT aMIUTUTY/IbI.

WccnenoBanue 3aTyxarmmx KojaeOaHWi U 3aBUCHMOCTH TIEPUOIa CBOOOIHBIX KOJEOaHMI
OT COIPOTHUBJICHHUS.

HccnenoBanune konebaHWl Tpy3a HA MAacCHUBHOW MpPYXHHE C IeNbl0 (OPMUPOBAHUS
MIPEICTABICHHH 00 UACaATbHON MOCIH TTPYKUHHOTO MasITHHUKA.

3aK0H COXpaHEHUs YHEPTUH NPHU KOJICOAHMIX IPy3a Ha MPYKUHE.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Habmronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot, nPAKMUKyMm.

N3mepenne neproaa CBOOOIHBIX KOJICOAHUI HUTSHOTO U MIPYKMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB ABM)KECHUS TENa B X0/1¢ KOJIEOaHH Ha yIIPyroM MOaBECE.

W3ydeHne ABMKCHUS HUTSHOTO MasiTHHUKA.

[IpeoOpa3zoBanue SHEPTUHU B IPYKUHHOM MasiTHUKE.

WccnenoBanue yObIBaHUS aMILTUTYIBI 3aTYXAOIIUX KOJICOAHUH.

HccnenoBanue BRIHYKIEHHBIX KOJICOaHUH.



Tema 2. Dnexmpomaznummnoie Koiebanus.

Konebarenbuplii koHTyp. CBOOOIHBIE AIIEKTPOMATHUTHBIE KOJICOAHUS B HUACATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsga KOHIEHcATOpa ¢
aMIUIUTYIOM CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHMsI SHEPTUU B HI€aJIbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue JJIEKTPOMarHuTHBIE KoJeOaHus. BBIHYKJEGHHBIE AJIEKTPOMArHUTHBIC
KoJIeOaHusl.

[lepemenHbli TOK. MOIIHOCTh NEPEMEHHOrO TOKA. AMIUIUTYAHOE U JICHCTBYIOIIECE
3HAYEHHE CHUJIbI TOKA U HAIPSHKEHUS MPU Pa3IMuHON popMe 3aBUCUMOCTH MEPEMEHHOTO TOKa OT
BPEMEHU.

CuHyconaibHbIN IEpEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOp U KaTyIIKa UHIYKTUBHOCTU
B LIETIM CUHYCOUIAJIBHOIO IIEPEMEHHOI0 TOKa. Pe30oHaHC TokoB. Pe3oHaHc HanpsKeHU.

Wneanwvubiii Tpancdopmatop. I[Ipon3BoacTBo, nepeaadya U moTpedIeHUE IEKTPUIECKON
SHEPIHH.

OKOJIOTUYECKHE PHUCKHU IPU IMPOU3BOJACTBE 3JeKTpodHepruu. KynbTypa ucnosb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHuueckue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHNS.

3aBUCHUMOCTh YaCTOThI CBOOOIHBIX KOJeOaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuuiorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop HE3aTyXalIUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mogenb 37eKTpOMarHUTHOTO T€HEpATOpa.

BbIHY)X1eHHbIE CHHYCOMIaNIbHBIE KOJIEOaHNUS.

Pesucrop, karymika UHIYKTUBHOCTH U KOH/IEHCATOP B IIENH [IEPEMEHHOI0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOPA.

VYcTpoiicTBO M MPUHIMIT AEUCTBHS TpaHCchopMaTopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, npaKmuxym.

N3yuenue Tpanchopmaropa.

HccnenoBanne NEPEMEHHOIO TOKA YEpe3 IOCIIEN0BATEIBHO COEAMHEHHBIE KOHIEHCATOD,
KaTyILKY U PE3UCTOP.

Habmtoienue 31eKkTpoMarHuTHOTO PE30HAHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IENH MEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepedynsle u mpoAOJbHBIE
BoJIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs M AJuHa BOJHBL. CBOMCTBa MEXaHWYECKUX BOJIH:
OTpakeHHe, peioMIIeHUe, UHTephepeHIs U AU(paKIIHsL.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJEKTPOMarHUTHBIX  BOJIH: OTPAXEHHUE, IMPEIOMIIEHUE, MOJsSpU3alLys,
uHTephepeHIus U TudpaKims.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3JeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.



[TpuHIMITBI pagnoOCBA3M U TeneBUAeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE MPUMEHEHHUE: MY3BbIKAJIbHBIE WHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, Ttenedon, CBY-neub, ynbTpa3ByKoBas
JMarHOCTHKA B TEXHUKE U METULIIHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak UCTOUHUK 3BYyKa.

3aBUCUMOCTD JJIMHBI BOJHBI OT YaCTOTHI KOJIeOaHHi.

Habumonenne otpakeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKUI PE30HAaHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HaGumonenne cBsI3u I'pOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIO0M U YacTOTOU
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPa)XXEHUE, MPEIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

O6HapyxeHrue HHPPaKPACHOTO U YIBTPA(PHOIETOBOTO U3TyUCHUMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

N3yueHnue napameTpoB 3BYyKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpamonHEHOE paclpoCcTpaHEHHE CBETa B OJAHOpOAHOM cpene. Jlyd cera. ToueuHsblit
HMCTOYHHK CBETA.

OtpaxeHnue cBera. 3aKOHBI OTpakeHMs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epkanie. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKkOHBI TMpEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA MMOKa3aTelnb mpeaomiieHHs. [IoCTOSHCTBO 4acTOThl CBeTa M
COOTHOILIEHHUE JUIMH BOJIH IIPH NEPEXO/IE€ MOHOXPOMATUYECKOIO CBETA 4YEPE3 I'paHULly pas3zaeia
JIBYX ONTUYECKUX CpE.

Xon myueit B npusme. ucnepcus ceera. CinoxHbIi cocTaB Oesnoro ceera. LIBer.

ITontHOE BHyTpeHHEe oTpakeHue. IIpenenbHblil yroi MoMHOro BHYTPEHHETO OTPAKEHUS.

CoOuparomiue U pacceuBaroimiue JHH3bL. ToHkas nuH3a. POKYCHOE pacCTOSHUE U
ONTHYECKasi CUJIa TOHKOM JMH3bI. 3aBUCUMOCTh (POKYCHOTO PAacCTOSIHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TeOMETPUH U OTHOCUTENILHOTO MOKa3aTesl IPeIoMIIECHUS.

dopmylia TOHKOM JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xona myya, IpOLIEAIIEro JIMH3Y IO IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTUYECKON OCH.
[TocTpoenne n300pakeHU TOYKHA U OTPE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JIMH3AaX
U UX CUCTEMaX.

Ontuueckue npudopsl. Pasperatomiast cnocoOHOCTh. [71a3 Kak onTUYecKast CUCTEMa.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCMMYMOB W MHHHUMYMOB B HWHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepsl Kiaccu4ecKuX HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JludpakunonHas pemérka. YciaoBue HaOMIOJCHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.



TexHH4Yeckne yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEPHUCKOIL,
¢doroanmapar, MHUKPOCKOI, MPOSKIHUOHHBIA armapaT, MPOCBETICHUE ONTUKH, BOJIOKOHHAsS
OITHKA, TU(PPAKINOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue peioMIIEHUs CBETA.

HaburoieHne noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue Xxo/1a CBETOBBIX ITYYKOB Ye€pPE3 IIOCKONAPAJUIEIbHYIO IIJIACTHHY U IIPU3MY.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEIECKOIIA.

Habmonenue natepdepeHnm crera.

HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Habnronenue nudpakuuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

Habmonenne nudpakiioHHOTO CIIEKTpa.

HaOnronenue nucrnepcuu cBeTa.

HaOnronenue nonspusanuu cBeTa.

[TpuMmeHeHre NoaIpOUI0B ISl U3YUEHHUS] MEXaHUUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSHUS OT BEIECTBA (Ha MPUMEPE XKHUIAKHX
JIUH3).

N3mepenne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tony4yenne n300paXkeHHs B CHCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[TonydyeHnue n3o0paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIecKOMMYEeCKUX CUCTEM.

Hab6monenne nudpakumu, uaTepdEpeHINH U TOISPU3ALUH CBETA.

W3y4eHne noasipu3anuy CBETa, OTPaXKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTepdEepeHIINN Ja3epHOro N3IyYeHUs Ha BYX LIEIAX.

Hab6mronenue nucniepcum.

Hab6monenue u uccienoBanue 1upakiimoOHHOTO CIIEKTpa.

W3MmepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3MydeHHs CBETOAMOAA IPU MOMOIIH U (PAKIIMOHHOHN peIETKY.

Pasznen 6. OcHOBBI crIeMAJIBHON TEOPHUH OTHOCUTEJIBHOCTH.

['paHnIBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONH — uHTepBasl.  [IpeoOpasoBanust  Jlopenna.  YcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3ameNJieHHEe BPEMEHH U COKpalleHue
JUTUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTUIbl. DHEPIUs MOKOSI.

TexHuuyeckue YCTpONCTBA M TEXHOJOTHYECKHE IPOLIECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.

Y4eHn4ecKkuii SKCIIepUMEHT, TJa0opaTOpHbIe pabOThI, MPAKTUKYM.

OmnpezneneHue UMITYyJIbCAa U PHEPTUU PEIATUBUCTCKUX yacTull (1o ¢ororpadusM TpeKoB
3apsDKEHHBIX YacTUI] B MArHUTHOM I10J1€).

Paznen 7. KBanTtoBas pusuka.

Tema 1. KopnycKyasapHuo-601H06011 Oyanu3m.



PaBHOBecHOE TeMIOBOE W3JIy4YeHHE (M3IIyYeHHE aOCONIOTHO YEPHOrO Teja). 3aKoH
cMemenus Buna. ['unoresa [lnanka o kBaHTax.

®DOTOHBI. DHEPTHUs U UMITYJIBC (POTOHA.

®dotorpdexrt. OnmpiThl A. I'. CronmeroBa. 3akoHsl Gotodrddekrra. YpaBHeHHEe DUHIITECITHA
s hotorpdekra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHune cBera (B YacTHOCTH, IaBJICHHE CBETa Ha aOCOJIOTHO TOTJIOLIAIOIIYIO U
a0COIOTHO OTpaxaronryto moBepxHocTh). OmbiTe [1. H. JIebenenra.

BosHoBbie cBoiicTBa yactuil. Bonubl ae bpoiuns. Jliuna BonHbl e bpoiins u pazmepsl
o0jacTu  JOKanu3alMM  JBUWXKylIeiics dacTtuipl. KopmyckynspHO-BOJTHOBOW — Tyaiu3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIAX.

Criermnduka n3mepenui B Mukpomupe. CootHomenus HeonpeaenéuHoctei I elizendepra.

TexHuuyeckue ycTpocTBa M TEXHOJIOTMUYECKHE IMPOLIECCHI: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTuuk, TyHHEIbHBIA MUKPOCKOII, COJTHEUHas 6aTtapesi, CBeTOAHO.

Hemoncmpayuu.

DoTo3d ekt Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIICHUS TIOTYITPOBOJHIUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oarapest.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue noctossHHOM [Imanka Ha ocHOBe rccnenoBanus hotodddexra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Yepe3 CBETOAMO OT HAMIPSKEHHUSL.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEIOBAHUIO CTpoeHus aToMa. [lnanerapuas mogens atoma Pesepdopra.

[Toctynarel bopa. M3nyyenue u norjouieHne (OTOHOB MPH MEPEXOJe aromMa C OIAHOIO
YPOBHSI SJHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPIUU aTOMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJEHHOE U3yueHue ceera. Jlazep.

TexHUuUecKne YCTPOHMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIA aHAIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpavyuu.

Monens onsita Pezepdopaa.

HabGnronenne nuHEHvaThIX CIIEKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHLL.

Ornpezenenne IJIMHBI BOJHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Hab6nronenue nuHENYaToro crekrpa.

HccnenoBanue criekTpa pa3pexeHHOro aTOMapHOT0 BOJOPOAa U M3MEpEHUE MOCTOSTHHOU
Pun6epra.

Tema 3. Qusuka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomsl.

PagnoaktuBHOCT. Anb(a-pacnan. DIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3akOH paJuoOaKTUBHOrO pacnaaa. PaavoakTuBHbIE u30TONBI B mpupone. CpoiicTBa
MOHM3UPYIOIIETO U3JIy4YeHUs. BausHue paaroakTHBHOCTH HA XUBbIE OpraHu3Mbl. EcTecTBeHHbIN
¢dbon uznyuenus. [lozumerpusi.



DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [ledexT macchl sipa.

Anepuple peakuuu. J[enenne wu cuHre3 sanep. SAnepHble peakropbl. IIpoGiemsl
YIOPaBIsSEMOro TEPMOSAECPHOrO CHHTE3a. OKOJIOIMYECKME AaCIEKTbl pa3BUTUS  sIEPHOM
SHEPIeTHUKHU.

MeTtonbl peructpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.

DyHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapnoHbl, Me30HBI U JenToHbl. lIpencrasienue o
CranpaptHoit mosienu. KBapk-riatooHHas MOJEIb a[pOHOB.

®usuka 3a npegenamu CtangapTHol Moaenu. TémHas MaTepust U TEMHAs1 SHEPTHUsL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4eckue yCTpOHWCTBA U TEXHOJIOTMYECKUE IPOLECCHI: TO3UMETP, Kamepa BuiibcoHa,
SJCpHBIA  PEAaKTOp, TEPMOSICPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue pajnoakTUBHOIO (POHA C UCIIOJIB30BAaHUEM JI03UMETPA.

W3ydenue noriomuieHus 0eTa-4acTUl] aTlFOMUHHAEM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Ortanbl pa3BuTus acTpoHoMuu. llpukiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHHUE
actpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKHA IS OOBSCHEHHS MPHUPOJBl KOCMHUYECKUX
00BEKTOB.

Metoabl acTpOHOMHUYECKHX HcciieqoBaHUNH. COBpEMEHHbIE ONTHYECKHUE TEJIECKOIIbI,
paznoTenecKomnsl, BHeaTMOoCc(hepHast aCTPOHOMHSL.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Connue. Conneunas akTuBHOCTb. McTounuk sHeprun CosHIa U 3BE3.

3BE31bI, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMma «CHEKTpajJbHBIM Kilacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM OCJIEI0BATEILHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3] IVIABHOM  IOCJIENOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
IIPEJICTaBJICHUS O IIPOMCXO0XKIEHUH U 3BoNroIK ComHIa U 3BE37. OTallbl )KU3HU 3BE3N.

Mneunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwxkenne Connna B ['amaktuke. Turbl
rajlakTuk. PajmoranakTiuky U kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06na. Pazberanue ramaktuk. Teopus
bonbuioro B3psiBa. PenuKTOBOE U3IyUEHHE.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmionenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M  C  MCIOJIb30BaHHEM
KOMIIBIOTEPHBIX ~MPWJIOKEHUH Ui  ONpeAesieHUs] TOJOXKEHUs HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE C03Be31s1 CEeBEpHOIo MOMymapus U ipKue 3BE3/bI.

Hab6mronenus B Teneckon JIyHbl, TUTaHET, TYMAaHHOCTEH U 3BE3/THBIX CKOTUICHUN.

Du3nYecKUl MPAKTUKYM.

CniocoObl n3MepeHust (U3NYECKUX BETUYHMH C UCTOJIb30BAaHUEM aHAIOTOBBIX M IIU(POBHIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuyuH. OlLleHKa TpaHuIl
IIOTPELIHOCTEM.

[IpoBeneHNE KOCBEHHBIX HM3MEPEHUH, WCCICIOBAHUM 3aBUCUMOCTEH  (pu3nuecKkux
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTEe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHUECKUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa00OpaTOpHbIE paOOThI, TPAKTUKYM»).



Oo6o0maroniee NOBTOpPEHME.

O6oOmeHne W cUCTeMaTH3alMsl  COJIEp)KaHWs — pa3/ieloB  Kypca  «MexaHHKay,
«Momnekynsipras (puU3NKa U TEPMOJUHAMHKAY», «DIEKTpoauHamMuKay, «KoneOGaHUsS ¥ BOJHED,
«OCHOBBI CHEIUAIIBHONM TEOpUU OTHOCHTENbHOCTH», «KBaHTOBas Qusuka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOW cdepax NesATeTbHOCTH 4YeloBEeKa, poJb M MecTo (U3MKM M aCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTEIIBHOW M TPOTHOCTHYECKOW (YHKIMHA (PU3HIECKOU TCOPUH, POJIb GU3HUECKOU TCOPUHU
B (hopMHpOBaHUM TpEACTaBICHUN O (PU3UYECKON KapTUHE MHpA, MECTO (PU3UUECKON KapTHUHBI
MUpa B 001LEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢usuku yranyoaéHHoro ypoBHsA B 11 kiacce oCylIecTBIsIeTCs ¢ Y4ETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHWOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesxicnpeomemusie nOHAMUA,CBAZAHHBIE C UYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABIICHUE, Hay4YHBIH (hakT, rumore3a, (Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHre cucTeMbl ypaBHeHUI. Tpuronomerpuueckue (yHKIUU: CHHYC,
KOCHUHYC, TAQHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphI M HX
NPOCKIIMM HAa OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpom3BOIHBIC 3IIEMEHTAPHBIX (DYHKITHIA.
[Tpu3Haku no100Ms TPEYroIbHUKOB, ONPEEICHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

buonozua: s>nektpuveckue SBICHHUS B KUBOM MNpUpoJe, KoyieOaTelbHbIE NBIKEHUS B
JKUBOM  NpUpOAE,  DKOJOTMYECKHUE  PUCKM  TPU  TPOU3BOJACTBE  JJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’)Kalolled Cpeapl, yJIbTpa3ByKOBas JAMAarHOCTUKA B
MEIUIIMHE, ONTHYECKUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumua: CTpOE€HHWE aTOMOB M MOJIEKYJ, KpPUCTaJUIMUECKas CTPYKTypa TBEPIBIX Ted,
MEXaHHU3MbI 00pa30BaHUs KPUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAJH3.

T'eozpaghusa: marHuTHbIE TOIOCA 3€MIIM, 3aJ€KW MarHUTHBIX pyl, (pOTOChEMKA 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonoz2ua: NpUMEHEHNE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JEKTPOIBUTATEIb
SAxobu, reHepaTop TMEPEeMEHHOTO TOKa, HHAYKIMOHHAS Tie4b, JUHHUHM DJEKTpoliepenad,
AJIEKTPOJIBUTATENh, panap, paauonpHEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTpPa3ByKOBasi IHArHOCTHKa B TEXHUKE, MPOEKIHMOHHBIM ammapar, BOJIOKOHHAsl OITHKA,
coNHe4Has Oarapesi, CIyTHUKOBbIE IPUEMHUKH, siIEpHAsi JHEPTeTHKA U SKOJIOTUYECKHE aCTIeKThI
€€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA3OBAHUMAJIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yuyeOHOTro mpeamera «DHU3UKay JO0JKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacuIMpeHre XKU3HEHHOTO OIbITa U OMbITA JAEATENbHOCTH B IPOIIECCE Peau3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

rpa’KIaHCKOTOBOCIIUTAHMS:

e CchOPMHUPOBAHHOCTDh TPAXIAHCKOW MO3MIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHHUCTUIECKUX U IEMOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

e yMEHHE B3aWMOJICHICTBOBATh C COLUUAIBHBIMA HMHCTHUTYTaMH B COOTBETCTBHH C HX
GYHKIUSMU U Ha3HAUCHUEM;

® TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOM J1€ATEIHHOCTH.

NATPUOTHYECKOTOBOCITUTAHUS:

e c(hOPMHUPOBAHHOCTb POCCUMCKOMN IpaXkAaHCKOM NIAEHTUYHOCTH, MAaTPUOTU3MA;

® [[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, TOCTHKECHHUSM POCCHHCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOTOBOCIUTAHMUSA:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

e CHoCOOHOCTh OLIGHUMBAaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OpPUEHTUPYSICh HAa MOpPAJbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIESITETbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOTO OYyIyIIEro.

ICTETHYECKOTOBOCTTUTAHMA:

® OCTETHYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs ACTETUKY HAay4YHOTO TBOpPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOTOBOCIIUTAHMS:

® UHTEpeC K pa3nuyHbIM cepam MpodecCHOHATLHOW AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIM BHIOOP Oynymeit
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpa3OBaHHIO B 00JacTH (PU3MKU
Ha MPOTSKEHUH BCEH )KU3HU.

IKOJIOTHYEeCKOTOBOCTIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJOTHUYECKOM KyJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

® [UJIJAHMPOBAHUE U OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpe/le HA OCHOBE 3HAHUSA
1eyeld yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

® pacIIMpeHHe OmbITa JAEATEeIbHOCTH HKOJOTUYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAHUHU 10 (PU3HKeE.



HCHHOCTUHAYYHOT'OIMO3HAHUA

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHUE IEHHOCTH HAYYHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3Y4YCHUS
(GU3UKKM  OCYIIECTBIIATH  NMPOEKTHYIO M HMCCIIEJOBATENBCKYIO  JEeSTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3zoBblesiornueckue1eicTBUA:

CaMOCTOSITENIFHO (DOPMYITUPOBATh M AKTYaJM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

ONPENENATh eI AEITEIBHOCTH, 3a1aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX (DHU3MUYECKHUX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS NTpoOJIeMbl C Yy4ETOM aHauM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YyJbTATOB LIEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAWHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3zoBbienccienoBarebCKHEeIeHCTBYA

BJIQJICTh HAYYHOW TCPMUHOJIOTHEH, KITFOUEBBIMH MOHATHAMHU U METOAaMH (DU3UIECKOMN
HaYKU;

BJIQ/IETh HAaBBIKAMHU Y4EOHO-UCCIIEOBATEIbCKONM W TMPOEKTHOW JEeATEIbHOCTH B
obnmactu (U3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHbHOMY TOUCKY
METOJIOB pEMICHUS 3a7a4 (PU3NYSCKOT0 COJCpXKAHUS, MPHUMEHCHUIO Pa3IUIHBIX
METOHOB IMO3HAH,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYUYCHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE ITPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3W WM aKTyaJIM3UPOBATh 3aJady, BBIJIBHTATh
rUnore’y e€ pelleHus, HaxOoAuTh apryMeHTHl JUIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTESPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHHBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3a]a4l B 00pa30BATEIbHON NEATEILHOCTH, B
TOM YHUCJIC TIPH U3yUCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMePEHOCUTh 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEACITEILHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPeJIaraTh OPUTHHAIBHBIC MOIXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONYCKAIOIINE ATbTCPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopManmmu (HU3HUECKOTO COACpKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IOWCK, aHAJU3,
CUCTEeMATH3AIMI0 W WHTEPHpETaluio HHDOpMAMKU pa3INYHBIX BUIOB H (QopM
MIPEICTaBJICHHUS,

OIICHUBATHI0CTOBEPHOCTHLUH(OPMAIINY;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIICHUHM KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3alMOHHBIX 331ad C
coOmrofecHreM TpeOOBaHWN APrOHOMUKHM, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pa3IMUHBIX (opmarax ¢ y4éToMm
Ha3Ha4YeHWs] WH(GOpMAIMU U IEJIEBOW ayJUTOPUH, BHIOMpas ONTHMAIBHYIO (OpMy
MIPEIICTABICHUS U BU3YATH3AITHH.

KoMMmyHHKaTHBHbIeyHUBEPCAJIbHbICYUeOHbICACHCTBHS:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3MKH 1 BO BHE-YPOUHOU JESITEIHHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTEHI;
pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUS C MCIIOJIB30BAHMEM SI3BIKOBBIX
CPEACTB;

IIOHMMATb U UCIOJIb30BaTh IPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOTHI;
BbIOMPATh TEMAaTUKY M METOJIbl COBMECTHBIX JAECHCTBHM € y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IIPUHUMATH L€ COBMECTHOM [JEATEIBHOCTH, OPraHU30BBIBaTh U KOOPAMHUPOBATH
JNeiCTBUS TO €€ JOCTH)KEHMIO: COCTaBJATh IUIAH JACWCTBUN, paclpenessTh POJU C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM padoThI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJa M KaXJOTO YYaCTHUKAa KOMAaHJIbl B 0OIIUi
pe3ysbTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJIEU C MO3UIMH HOBU3HBI, OPUTHHAILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE IOBEACHHME B PA3IUYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATH MO3HABATEIBFHYIO JACATEIbHOCTh B 00JACTH (PU3UKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISATH IUIAH PElIEHUs] pacyETHHIX U KAaueCTBEHHBIX 3ajay, IJIaH
BBITMIOJTHEHUS MTPAKTUYECKOW pabOThl C yUETOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTbOIIEHKYHOBBIMCHUTYAITUSIM;

pacIIMpsTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUIH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATHIIPHUOOPETEHHBINOTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO S3PYIUIMA B 00JacTh (U3MKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CﬁMOKOHTpOJIb, IMOLMOHAIbHBINUHTEJLJIEKT:



JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTb, OLIEHUBATD
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQ/IETh HABBIKAMHU II03HABATENBHOM pedIeKCUM KaKk OCO3HAHUS COBEPIIAEMBIX
JEMCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;
YMETb OLIECHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHI)KEHUIO;
IPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mnponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI I10 (I)I/I3I/IKG JJISL
YPOBHsI CpeHero ooiiero oopa3oBaHus y 00y4aroImMUXCcs COBEPIICHCTBYETCS] SMOLMOHATBHBIN
UHTEJUICKT, MPEAIOoJIaralonifii chOpMHUPOBAHHOCTS:

CaMOCO3HAHHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh IMOHMMAaTh CBOE 3MOI[MOHAJILHOE
COCTOSIHUE, BHJICTh HAIPaBJICHHS Pa3BUTHsS COOCTBEHHOW ASMOILIMOHAIBHON cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOpPEeTYJIMPOBaHHUs,  BKJIIOYAIOMIETO  CAMOKOHTPOJIb,  yYMEHHE  NPUHHMATh
OTBCTCTBEHHOCTh 32 CBOE  TIOBEIICHHE, CIIOCOOHOCTh  aNanTUPOBAThCI K
YMOIMOHAITBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMICH CTPEMIICHHE K JOCTHKCHHUIO IICIIH U YCIEXY,
ONITHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MCXO/ISI U3 CBOMX BO3MOXKHOCTEH;
OMIATHH, BKIIOYAIOIICH CITOCOOHOCTh MOHUMATh AMOIMOHAIILHOE COCTOSIHHE JIPYTHX,
VUUTHIBATh €0 TIPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C
JIPYTUMHU JIOBMU, 3a00THUTHCSI, IPOSBIIATH UHTEPEC U pa3periaTh KOHMIUKTHI.

[MPEAMETHBIE PE3VYJIBTATHI

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

MOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COIHUAIBHON U
TUYECKON cdepax JesTeIbHOCTH YelloBeKa, pOjb U MECTO (PM3UKU B COBPEMEHHOMH
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IPAKTUYECKON JESITEIBHOCTH YEIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHH, 3HAYEHHE  ONMUCATEJIbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKON (GyHKIMHA (uznueckon
TEOPUM — DIJIEKTPOJMHAMHUKH, CIELUAIBHOW TEOPUM OTHOCUTEJIILHOCTH, KBAaHTOBOU
¢buzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU NpPEACTaBICHUN 0 (U3HUECKOil
KapTHHE MHUpPA, MECTO (hU3MUYECKON KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJE;

pasinyath yCJIOBHUS MPUMEHHUMOCTH Mojened (U3MYeCKHX Tel M IPOLECcCOB
(sBJIEHUIT):  OAHOPOJHOE DJIEKTPUUECKOE W OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KOoJIeOaHUs, MaTeMaTHUECKUI MAasTHUK, HICAIbHBIA MPYKUHHBINA



MasiTHUK, TAPMOHUYECKHE BOJIHBI, UACATBHBIM KOIeOaTeIbHBIN KOHTYpP, TOHKAs JINH3A,
MoJIeJIe aTomMa, aTOMHOTI'O Si/Jpa U KBAHTOBOM MOJIEIIU CBETA;

pa3iauyath ycioBUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (YyHAAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
UCIIO0JIb30BAaHUS YACTHBIX 3aKOHOB;

AHATM3UPOBATh U OOBSACHATH SJIEKTPOMATHUTHBIC IMPOILECCHI W SBJICHHS, UCIOIB3YS
OCHOBHBIE TOJIO)KEHHMSI M 3aKOHBbl DSJIEKTPOAMHAMUKM M CHEUUAIbHOM Teopuu
OTHOCHUTEJIbHOCTH (3aKOH COXPAaHEHHUs S3JEKTPUUECKOTO 3apsia, cujia AmIiepa, cuia
JlopeHinia, 3akoH BJEKTPOMArHUTHOM WHAYKIUHU, npaBwio Jlenma, cBsa3p I/C
CAaMOMHJIYKIMU B 3JEMEHTE 3JIEKTPUUYECKOM L€ CO CKOPOCThIO M3MEHEHUS CHJIbI
TOKa, TTOCTYJIAThI CIICIIHAIBHOW TEOPUH OTHOCUTEIIBHOCTH DWHINTEHHA);
AHATM3UPOBATH U OOBSACHSATH KBAHTOBBIE MIPOIIECCHI U SIBJICHUS, HCIIONIB3YS TIOJIOKEHUS
KBaHTOBOH (pu3uku (ypaBHeHHe JDHWHINTeWHA ans Gorodddekra, MepBblii U BTOPOH
noctynatel bopa, mpuHIKIT cooTHOIIEHUsT HeonpeaenéHHocTel [ 'eizendepra, 3aKOHbI
COXpaHEHHUs 3apsI0BOTO M MAacCOBOTO YMCEN M SHEPrUU B AJIEPHBIX PEAKLUAX, 3aKOH
pPaIuOaKTUBHOTO pacraja);

ONKCHIBATh (PH3UYECKHE TPOIICCCHI U SIBJICHUS, UCIIOJIb3Ys BEIMYMHBI: HAPSHKEHHOCTH
3JEKTPUYECKOTO  TOJIA, MNOTEHIMal  3JIEKTPOCTATUYECKOrOo  IOJs,  Pa3HOCTh
MOTEHIMAJIOB, AJIEKTPOJBIKYIIAs CHJIA, MHAYKUUS MArHUTHOTO MOJs, MarHUTHBIN
MOTOK, Ccwia Awmnepa, WHIYKTUBHOCTb, SJICKTPOABIIKYINAS CHJIA CAMOWHIYKIIHH,
SHEPrUsi MAarHUTHOTO TIOJISI TIPOBOJHUKA C TOKOM, PEJISTUBUCTCKUN UMITYJIbC, TIOJTHAS
DHEPTHs, SHEPTHs TIOKOSI CBOOOIHOM YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3aps] Apa, SHEPTHSI CBS3H SAPA;

OOBSACHATP OCOOEHHOCTH TPOTEKaHUS (U3NYECKUX SBICHUN: BJIEKTpOMarHWTHas
WHAYKINS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIs BOIH, TUPaKIus, TUCTepCus,
MOJIHOE BHYTPEHHEE oTpaxkeHue, ¢potosnekrpuueckuit 3gdekt (pororddexrt), anbda-
u  Oera-pacmagpl  sijiep, TraMMa-u3nydyeHue  sjaep,  (U3HYECKHue  IMPUHITUIIBI
CIEKTPAIbHOTO aHallu3a U paboThI Jlazepa;

OTIpENIETISATh HaIpaBJIeHUE WHAYKIIMU MArHUTHOTO IOJIS MTPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl JlopeHna;

CTPOUTHh H300paKeHWEe, CO3JaBaeMO€ IIJIOCKUM 3€pKaJoM, TOHKOW JIMH30U, U
PacCUMTHIBATh €r0 XAPAKTEPUCTUKH;

MPUMEHATH OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE TOHATHS, TEOPUU U 3aKOHBI IS
aHaiM3a W OOBICHEHUS (PU3NYECKUX TPOIECCOB, MPOUCXOMANMX B 3BE3MAX, B
3BE3MIHBIX CHCTEMaX, B MEXKTATAKTUYECKOH Cpene; JBIKCHHS HEOCCHBIX Tel,
9BOJIIOIMH 3BE3 1 BeceneHHOMM;

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3UYECKUX BEJIUYUH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH PE3YJIHTATHI
MOJTyYEHHOW 3aBUCHUMOCTH (PH3UYECKHX BEIMYMH B BHAE TpadUKOB C Y4ETOM
aOCONIOTHBIX TOTPEIIHOCTe W3MEPEeHUU, JeNaTh BBIBOABI IO  pe3ylbTaTaM
HCCJIEJIOBAHUS,

MPOBOANTH KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYUH, TPU ITOM BHIOMpATh
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OICHUBaTh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUIHOCTH NMPSAMBIX 1 KOCBEHHBIX U3MEPEHMUI;

IIPOBOJIUTH  OMBITBI IO MPOBEPKE MPEIJIOKEHHONW THUIIOTE3bl: IUIAHUPOBAThH
JKCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIbHYI0  YCTAaHOBKY,  aHaJU3UPOBAThH
MOJIyYeHHBIEC PE3YIbTAThl U JIEIaTh BBIBOJI O CTATYCE MPEAIOKEHHOU TUIIOTE3bI;



OTKCBIBATH METO/IbI MOJyYCHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA;

coOuo1aTh MpaBmiia 0€30IacHOTO TpyAa MPH MPOBEACHUM HCCIEAOBAHHMNA B paMKax
y4eOHOr0 3KCIEpPUMEHTa, NPAaKTUKyMa U Y4eOHO-MCCIIE0BATEIbCKOW U INPOEKTHOU
JEeSITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHUCTB M JIaOOPAaTOPHOIO
000pyI0BaHNS;

pewatb pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3alaHHON (usnueckon
MOJICNIbIO: Ha OCHOBAaHMM aHAlIM3a YCIOBHS BBIOMpATh (U3UYECKHE MOJEINH,
OTBeYaroIIue TPeOOBAHUAM 3a]auH, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
HOCTyJaThl (PU3MUECKUX TEOPHM IPU HCIHOJIb30BAHUM MAaTEMaTHUYECKHX METO/0B
pelieHus 3aj1ad, IPOBOJUTH pacuéTbl HAa OCHOBAaHMM MMEIOUIMXCS JIaHHBIX,
AQHAIN3UPOBATh PE3YJAbTAaThl M KOPPEKTHUPOBaTb METOJbl pELIEHUS C Y4ETOM
IIOJIyYEHHBIX PE3Yy/IbTATOB;

pelaTh Ka4eCTBEHHbIE 3a/]aul, TpeOyIoLe NPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/ieoB
Kypca (QU3MKH, a TaKKe MHTErpalMd 3HAHUM U3 APYruX NpPeAMETOB €CTECTBEHHO-
HAY4YHOTO IIMKJIA: BBICTPaMBATh JIOTMUYECKYIO LIEMIOYKY PACCYKACHUH C ONOpoil Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (pU3HUYECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA Ul OOBACHEHHUS OCHOBHBIX IPUHLUIIOB pabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;
IPUBOAUTH MIPUMEPHI BKJIA/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOLIEr0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHIM3UPOBATh U  OLIEHUBATh IIOCJIEJICTBUS OBITOBO U  NPOU3BOACTBEHHOMN
NeSITeIbHOCTH 4YeNlOBEeKa, CBS3aHHOW C (PU3MUECKUMH TIPOLECCaMHU, C MO3UIHM
IKOJIOTHUECKOHN 0€30MacHOCTH, npeJcTaBiIeHu 0 panroHaIbHOM
IPUPOJONOIB30BAHNN, A TaKXK€ Pa3yMHOM HCIOJIb30BAHUU JIOCTH)KEHUH HayKu M
TEXHOJIOTHH JIJIs1 JATbHEHUIIIET0 pa3BUTHS YEIOBEUECKOT0 OOIIECTBA;

NPUMEHSATH pa3InyHble CIIOCOOBI PaboThl ¢ HH(popManHel (U3NIECKOro COEpKaHMs ¢
UCTIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJOTHH, TPH  ITOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTMM Ul  IIOUCKa,
nepepadoOTKM M TpeAbsABICHHUS Y4eOHOW M HaydHO-TIOMYJSpHOH HH(OpMaIuH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalud WHQPOPMAINHU, TONYYSHHOW W3 Pa3IMIHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJydyaeMyt0 HH(OPMALIUIO U OLIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAaHMW, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA HHPOPMALIUHY;

OpOSIBIATH OpPraHU3allMOHHbIE M TIO3HABaTENIbHBIE YMEHHS CaMOCTOSTEIHHOTIO
npuoOpeTeHus] HOBBIX 3HAaHUM B TpPOIECCe BBIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATEIbCKUX padoT;

paboTaTh B TpyIIe C UCHOJIHEHHUEM pPa3IMYHbIX COLHUAIBHBIX POJeH, MIaHUPOBATH
paboTy TpYMIbI, palMOHAIBHO pacHpeleNsTh AesTeNbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)KJOTO U3 YYaCTHUKOB I'PYIIIbI B PElIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

NpOSBIATE MOTHBAaLMIO K Oynymed mnpodecCHOHATbHOM — JIEATENbHOCTH IO
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



11 KUIIACC

Ne KoaundecTBouacon
HaumenoBanuepas
n JA€JIOB H Bc KonTpoabubie  IIpakTnueckue
[ TeMmporpamMmbl ero  pabornl paGoThI
n

Paznea 1.9JIEKTPOAMHAMUKA

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTeJbHbI
epecypchbl

1.1 = MaruuTHOEIOJE 14

12 DJIeKTpOMarHUTHAS 13 1
WHTYKIHSI

Uroromnopazaeny 27

Paznea 2. KOJIEBAHUSA 1 BOJIHBI

51 MexaHn4yeckuekoJe 10
OaHus
59 DIEeKTpOMarHUTHBIC 15
KoseOaHus
MexaHnyeckue u
2.3 DJICKTPOMarHWTHBIC 10 1
BOJIHBI
24  Onruka 25 1
Hroronopasaeny 60

Paznea 3.0CHOBBI CIIETIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

3.1 | Ocnossl CTO 5 1
Uroromnopazaeny 5

Pa3znen 4 KBAHTOBASA ®U3UKA

Kopnyckymnsgpao-

41 PHyCKyIuip 15
BOJIHOBOM TyaJTi3M

4.2  dusukaaroma 5
duznka aToOMHOTO
anpa u

43 P 5
DJIEMEHTAPHBIX
YaCTHUILI

Hroromnopasaery 25

Paznea S.OJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

DJIEeMEHTBIaCTPOHOM

51
WU U acTpopu3uku

12

Wroronopazneny 12




Paznea 6. PU3MYECKHN IPAKTUKYM

6.1 Ou3HYECKUNTIPAKTH 16 16
KyM
Hroronopazneny 16

Paznesa 7.0 bOBIIAIOIIEE IIOBTOPEHHUE

Cucremaruzanus U
000011IEHNE
MIPEAMETHOTO
coJiepKaHus U

71 OIIBITA 15
JIEITEILHOCTH,
IPUOOPETEHHOTO
P U3YICHHUH

Kypca pusuku 10 —

11 knaccos
Hroromnopazaeny 15
PezepBHOEBpems 10
OBILIEE KOJIMYECTBO
YACOB IIO 170 4 16

[NPOTPAMME
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