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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha YypoBHE cpeAaHero oOmero obOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHHH W TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS
OCHOBHOW oOpa3oBarenbHO mporpammsbl, npeactaBieHHbx B @I'OC COO, a
Takke ¢ yd€roMm ¢enepaibHONH pabodeil mporpaMmmbl BocnuTaHusi u Konuenuuu
npenoAaBaHus yaeOHoro mpeaMera « Pu3nka» B 00pa30BaTENbHBIX OPraHU3AIHIX
Poccuiickoit ~ @enepanuu,  pealu3ylOIIMX  OCHOBHbIE  00pa3oBaTelibHbBIC
MIPOTPAMMBI.

[Iporpamma no usuke onpenensier 00sI3aTeNbHOE MPEIMETHOE COIEpKAHUE,
YCTaHABIMBAET PEKOMEHIyEeMYIO MOCIIEI0BATEIbHOCTh U3YyUEHHUS TEM U Pa3JeioB
y4e0HOro mpeaMeTa ¢ Yy4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TIpoIlecca, BO3PACTHBIX OCOOCHHOCTEH  OOyYarOIIMXCA.
[Iporpamma 1o ¢Qusuke ma€r mOpeacTaBiIECHUE O LEJAX, COJEpPKaHUH, OOIIe
CTpaTerud OOy4YeHHs, BOCIHTAaHWS W Pa3BUTHS OOYyUYaAIOIIUXCS CpPEICTBAMH
y4yebHoro npeamera «DPu3nka» Ha yriyoJIEHHOM YPOBHE.

Wzydyenue kxypca (QuU3MKH YriIyOJIEHHOTO YPOBHS IO3BOJISIET pEaln30BaTh
3a/layu MPO(PECCUOHAIILHON OpUEHTAIIMH, HAMIPaBJICHO Ha CO3JaHUE YCJIOBHUM IS
MPOSIBIICHUSI CBOMX HWHTEIICKTYalbHBIX M TBOPYECKUX CIHOCOOHOCTEH KaXKIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAMMBI I MPOAOCDKEHUS 0Opa3oBaHHs B
OpraHu3anusax npodecCHOHATBLHOTO O0pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIIEIUATLHOCTSIM.

B mporpamme mo ¢usHMKe ompeAensioTcs IUIAaHUPYEMble Pe3yNbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro 00Opa3oBaHUs: JIMYHOCTHEIE,
MeTanpeaMeTHbIe, MpeaAMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HayuHo-
METOJIOJIOTHYECKON OCHOBOM It  pa3paboTKu TpeOOBaHUN K JUYHOCTHBIM,
METamnpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM O00ydJaromnuXcsi, OCBOMBIINX
nporpaMmy 1Mo (U3MKE Ha YpOBHE CpEeAHEro oO0mero oo0pa3oBaHUs Ha
yIayO0nEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/I€ATEIbHOCTHBINA MOAXO/I.

[Iporpamma 1o Gpu3MKe BKIIOYALT:

IUTAHUPYEMbIE pPe3yJbTaThl OCBOEHHUS Kypca (GU3HKH Ha yriyOonE€HHOM
YpOBHE, B TOM YHCJI€ MMPEAMETHBIE PE3yIbTaThI 110 T01aM 00YUEHHUS;

coJiep>kaHue yuyeOHoro npeamera « @u3uka» Mo rogam 00ydyeHHsl.

[Iporpamma 1o (Qu3MKe HMEET NPUMEPHBIH XapakTep U MOXKET ObITh
MCIIONIb30BaHa YUYUTENSIMU (DU3HUKH JIJIS1 COCTABICHHS CBOMX PaO0YHX MPOrpamM.

[IporpamMMma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
MPEJIOCTABISAET BO3MOXHOCTH JUISI pEaM3alMK  PA3IMYHBIX METOJIUYECKHUX
MOJIXOJIOB K TPENoJaBaHui0 (U3UKKA Ha YIIIyOJIEHHOM YpOBHE MPU YCIOBHH
COXpaHEeHUs 00s3aTeTFHON YaCTH COACPKaHUS Kypca.



du3rka Kak Hayka o HambOosiee OONIMX 3aKOHAX MPHUPOJBI, BHICTYIAs B
KayecTBe y4eOHOTO MpeIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpy:xaromiemM mupe. LIKoabHBIN Kypc GU3HKU — CUCTEMOOOPA3yIOLIUi
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢dbusmyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpENeInIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe >SHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHHUs] HOBBIX MaTEpHUANIOB C 3aJaHHBIMH CBOMCTBaMu. M3yudeHue
(GU3MKK BHOCUT OCHOBHOM BKJIad B (HOPMHUPOBAHHE €CTECTBEHHO-HAYUYHOUH
KapTUHBI MUpa oOyuaroiierocsi, B GOpMHUPOBAHUE YMEHUU MPUMEHSATHh HAayYHBIN
METO/1 IO3HAHMSI IPY BBIIIOJIHEHUH UMM YUEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus MOJI0KEH
psI UAEH, KOTOPbIE MOYKHO PacCCMaTpUBaTh KaK MPUHLHUIBI €M0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUHM C HEM KypC SBIAETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HeW MaTepuall Kypca (HU3UKU
o0ObeAMHEH BOKPYr (Qu3Myeckux Teopuid. Benymum B Kypce sBisieTcs
(opMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
T0JIE.

Hoea zymanumapuzayuu. EE peanuzainus NpeAoiaraeT HCMOJIb30BaHUE
IYMaHUTAPHOTO TNOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3nKM C pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMHU M 3KOJIOTHYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢uszuku yriyOoJEHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTMYECKHUX
IIPUIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMmarpuBaroTCcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA U COBPEMEHHbBIE TEXHUYECKHE YCTPONCTBa, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs TMNOCPEICTBOM BBEICHHUS DJIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTHMM, a Takke 0O0CyXIeHUus
po0JieM palliOHATBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

OcBoeHMe cojiepKaHus MIPOTPAMMBI 110 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO HA
MPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxona. s pusuku peanuzanus 3THX
MPUHLIUIIOB 0a3upyeTcsl Ha UCTIONIb30BAHUM CAMOCTOSITEILHOTO HKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa yudeOHoro mpouecca. s yrmyOnéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOIO OSKCIIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHUYECKHE OIBITHl IMPU H3YYEHHUH HOBOTO
MaTepuaia, JaboparopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crnocoba peanu3auuu (PU3MYECKOro TMpakTUKyma. B mepBoMm ciyuae
MPaKTUKYM HpoBOAUTCS J1u00 B KoHUe 10 m 11 kmaccos, 1MOO mocie nepBoro u
BTOPOTO TIONYTOAWN B KaXJIOM M3 O3THUX KiIaccoB. Bropoi cmocod — 3To
UHTErpalus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOMAATCS B Mpoliecce u3yueHus paszzaena (temsl). I[lpu sTom mox pabGoramu
MIPaKTUKyMa OHUMAETCSl CaMOCTOSITENIbHOE MCCIEI0BAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIIaroBoi HHCTPYKITUH.

B nmporpamme 1mo (@usMke cuUcTeMa YUYEHHYECKOTO IKCIIEPUMEHTA,
7a00paTOpHBIX paboOT M MpaKTUKyMa MpeICcTaBiIeHa eIWHBIM TepeuHeM. Bribop
TEMATUKU U1 3TUX BUIOB YYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoIecca UCXO U3 0COOCHHOCTEH MOypOYHOTro
IUTAHUPOBAHUA W OcCHamleHusi kabuHeta Qusuku. [Ipu sToM obecneunBaeTcs
OBIIAJICHHE OOYYalONIMMHCS YMEHHUSMHU TMPOBOAUTHh TPSMbIE M KOCBEHHBIE
U3MEPEHHs], UCCIEeNOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH M TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAENAETCA PEUICHUIO PACYETHBIX W KaueCTBEHHBIX
3agad. [lpu 3TOM 1715 pacuéTHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOM U HESIBHO 3aJIaHHON (PU3MYECKOW MOJIEJBIO, MO3BOJIAIOIINE MPUMEHSAThH
M3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KakK W3 OJHOrO paszjeiia Kypca, Tak U
UHTETpUpPYs MPUMEHEHUE 3HAaHUI W3 Pa3HbIX pasfenoB. [ kauecTBEHHBIX 3a7a4
NPUOPUTETOM SIBIISIOTCA 3aJaHusi Ha OOBACHEHHWE/TpE/CKa3aHue MPOTEKaHUs
(u3HYeCKUX SBJIECHUN U MPOLECCOB B OKPYXkAIOLIEH KU3HH, TpeOyroume BbIOOpa
buznyecKoil MOAENIU AJIsi CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHIO Y4eOHOTo IMpolecca Kypc (PU3HKUA YIITyOJE€HHOTO
YPOBHS Ha YPOBHE CpeHEro o0I1ero 00pa3oBaHust JOJKEH U3y4aThCA B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKKM JOMHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyJIOBaHUE JUIsl BBIMOJHEHUS YKAa3aHHBIX B MPOrpaMMe IO
($u3NKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX pabOT W pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMOHCTpalmoHHOe 000pyAoBaHHE (OpPMHUPYETCI B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
MEPEYUCIICHHBIX B TMporpaMmMe Mo (U3HKE KIIOUYEBBIX JEMOHCTpAIUi s
UCCIICIOBAHMSI  U3yYaeMbIX SIBICHUA ©  TPOIECCOB, OMIUPHUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHH.

JlaGopatopHoe 000pyIOBaHHME JII YUYEHUYECKUX TMPAKTUYECKUX padboT
dbopMupyeTcss B BHIE€ TEMaTHYECKHX KOMILJIEKTOB M 00eCredYnBaeTcs B pacuére



OJIHOTO KOMIUIEKTa Ha JBYX OOydYammmuXca. TeMaTH4ecKhe KOMILIEKTHI
71a00paTOpHOTO OOOPY/IOBAaHHUS JIOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ LIU(PPOBBIX TAOOPATOPUH.

OCHOBHBIMHU TIENIIMH M3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMupoBaHHEe MHTEpeca MU CTpEeMJIEHHUS OOy4YaroluXcsi K HaydYHOMY
W3YUYCHUIO TPHUPOMABI, pa3BUTHE WX HMHTCIUICKTyalIbHBIX M  TBOPYECKHX
CHOCOOHOCTEN;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
HCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;

(dhopMHpOBaHWE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dhopMupoBaHUE YMEHUN OOBSCHSITH SIBJICHUS C UCIIOJIb30BaHUEM (DU3NUSCKUX
3HAaHUW W Hay4YHBIX JOKA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O pONMM (PU3UKH I pPa3BUTUSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodecCHOHATBLHON  JIeSITEIbHOCTH, CBS3aHHBIX ¢ (U3UKOW, IIOJATOTOBKAa K
JabHEHIIIeMy 00yYCHHIO B 3TOM HalpaBIICHUH.

JlocTmkeHre ATUX meleld 00ecrmeunBaeTcsl peleHneM CISAYIOMnuX 3a1ad B
IpoIiecce M3ydeHus Kypca (PU3UKH Ha YPOBHE CPETHEro 001ero oopa3oBaHus:

npUOOpEeTeHHEe CUCTEMBbI 3HAHUN 00 0OmUX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpPHUAX,  BKIIOYAd  MEXaHWKY,  MOJCKYSIpHYIO  (HU3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PM3HUKY M SJIEMEHTBI aCTPO(PU3UKH;

dbopMHpOBaHUE YMEHHI MMPUMEHSATH TEOPETUUECKUE 3HAHUS I O0BICHEHUS
(U3MYECKUX SBJICHUM B MPUPOAC U IS NPUHATHS TMPAKTUYCCKUX PEIICHHH B
MOBCEIHEBHOM XU3HU;

OCBOCHHE CIIOCOOOB pEIICHHUS pPa3IUYHBIX 3a7ad C SBHO 3aJaHHOU
(dbu3nYecKoil MOMAENbI0, 3a/ad, MOJAPA3yMEBAIOIIUX CAMOCTOSTEIHHOE CO3JaHUE
(dbu3MYecKO MoOJeNH, aJleKBaTHOW YCIOBHUSM 3ajJadyd, B TOM 4YHCJE 3ajad
WHXEHEPHOTO XapaKTepa,;

MOHMMaHuEe (U3MYECKUX OCHOB U TIPHUHIIMIIOB JIEUCTBHS TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIQJICHUE METOJIaMH CaMOCTOSTEJIPHOTO IUIAHUPOBAHUS M IPOBEICHUS
(U3MYECKMX DJKCIEPUMEHTOB, aHalIW3a W HMHTEPIpETaluyd  WHOOpMaIuH,
OTIPEIEIICHNS TOCTOBEPHOCTH MOTYISHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JUISI PAa3BUTUA YMEHUW MNPOEKTHO-UCCIEAOBATEIbCKOM,
TBOPYECKOMU JIEITEIIbHOCTH;



pa3BuTHE MHTEpeca K chepaM nmpodhecCuOHATBHON e TENHHOCTH, CBA3AHHON
¢ (PU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yriyOn€HHBIA YypPOBEHb
u3ydeHus yudeOHoro mnpeamera «@du3uka» Ha YPOBHE CpEIHEro OO0IIero
oOpa3oBaHUs BBIOMpAETCS OOYYAIONTUMUCS, I[UIAHUPYIOMUMH TMPOAOHKCHHUE
o0pa30BaHus 10 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUIIA.

Ha uzyuenue pusuku (yriayOna€HHBIM ypOBEHb) HA YPOBHE CPEAHETO OOLIETO
oOpazoBanus orBoautcs 340 gacos: B 10 knacce — 170 gacoB (5 4acoB B HEENIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeueHb J1abopaTOpHBIX U
MIPaKTUYECKUX PabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JEIaeT BBIOOP
MpOBeNCHMsT J1a0OPaTOPHBIX pPabOT H OMBITOB € YYETOM HMHIWBHUIYATbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSI.



COILEPKXAHUE OBYUYEHUA
11 KJIACC

Paszneun 1. DinekTpoguHaMuKa.

Tema 1. Macnummnoe none.

B3aumopnencTBre TOCTOAHHBIX MAarHMTOB UM MPOBOJAHUKOB C  TOKOM.
MarnutHoe mone. Bexkrop MarHuTHOM wuHAYKUuMH. [IpuHOMD cynepno3uuuu
MarHUTHBIX NOJEH. JIMHUM MarHUTHON MHAYKIIUU.

MarnutHoe 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYLIKU U
KpyroBoro BuTka). OneIT Jpcrena.

Cuiia Amnepa, €€ HalpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOJYb. [[BHKEHHE 3apsKEHHOW YaCTHULIbI
B OJIHOPOJIHOM MarHUTHOM mose. Pabota cunsl JIopeHna.

MarunutHoe nosje B BemecTBe. PeppoOMarHeTHKy, rnapa- u JuaMarHeTUKy.

TexHuyeckne yCTpONCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: MNPUMEHEHHE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TE€CTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOM, YCKOPUTEIIH 3JIEMEHTaAPHBIX YaCTHIL.

Hemoncmpayuu.

Kapruna  nuHM  WMHOYKOMM ~ MAarHUTHOTO  MOJS  MOJIOCOBOTO M
MOJKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHui MarHuTHOW MHIYKIIMU TIOJISI JNIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmopeiicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJINTA.

HabGnronenue nBmkeHus myyka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT JNENCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTORJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB.

UccnenoBanrie CBOMCTB (peppOMArHeTHUKOB.

UccnenoBanne AeiCTBUA NOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3ydeHnne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHHUS CUIIbI AMIIEpA.

Tema 2. InekmpomacHumnan uHOYKYu:I.

SIBeHne anexkTpoMarHuTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
uaaykuuu. OJIC wHAyKnuu. 3akoH SJIEKTpOMarHuTHOM uHAYKuMu Dapanes.
Buxpeoe anekrpuueckoe nosie. Toku Pyko.



OJIC MHAYKIUM B TMPOBOJHMKE, IBUXKYIIEMCS B OJHOPOJHOM MarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHocTh. KaTymika HWHAYKTUBHOCTH B II€NM MOCTOSHHOTO TOKA.
Asnenue camonnaykuuu. IJ[C caMOUMHIYKIUU.

DHeprusi MArHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMUECKHE MPOIECChl: HHAYKIMOHHAS
Meyb, COJICHOM/I, 3allIUTa OT JICKTPU3ALMHU TEJ MPU ABUKEHUH B MAarHUTHOM T0JIE
3eMJu.

Jemoncmpayuu.

HaOnronenue siBeHUsI 3JIEKTPOMArHUTHON MHIYKIIUU.

UccnenoBanne 3aBucumoctd IJIC MHAYKUUH OT CKOPOCTH HU3MEHEHUS
MAarHMTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenrie MmarauTa B alfOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKIIUH.

Uccnenoanne 3aBucumoctd IJIC caMOMHIYKIIMU OT CKOPOCTH HM3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

HccnenoBanue sBICHUS 2JIEKTPOMArHUTHON UHAYKIIHH.

Onpenenenne UHAYKIIUU BUXPEBOTO MAarHUTHOT'O TTOJIS.

UccnenoBanue sSiBICHUS] CAaMOUHTYKIIUH.

COopka MoJIenu AIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nen 2. KosieOanusi M BOJIHBI.

Tema 3. Mexanuueckue Konebdanus.

Konebarenpnas cucrema. CBoOOIHEIE KOIcOaHU.

["'apmonunyeckue koneOanuss. KnHemarnueckoe U JTMHAMHUYECKOE ONUCAHUE.
DHepreTuYecKoe ONMMCaHue (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoiBoa
JTUHAMHYECKOTO ONMHUCAHUS TapMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYecKoro u
KMHEMATUYECKOTO OTTUCAHUSI.

AmMmutyna u ¢asza konedaHuil. CBA3b aMIUIMTYAbl KOJEOAHUI HMCXOJHOU
BEJIMYMHBI C aMIUTATYJaMU KoJIeOaHHH €€ CKOPOCTH M YCKOPECHHUSI.

Ilepron m dacrtora kojneOanuid. Ilepumon ManabiX CBOOOJHBIX KOJICOAHMIA
MaTeMaTU4ecKoro wmasTtHuka. I[lepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasITHUKA.

[Tonsitue o 3aryxaronux kKonebanusx. BeiHy)neHHbIe KoneOanus. Pezonanc.
Pe3zonancHass kpuBasg. BiusHue 3aTyxaHusd Ha BHJ PE30HAHCHOM KPHUBOIA.
ABTOKOJIEOAHMS.



TexHnueckre ycTpoCTBAa U TEXHOJIOIMYECKUE MPOLIECCHI: METPOHOM, YaCHI,
Kayesu, My3blKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0ne0aTeaIbHOrO ABUKEHUS.

Habmroienue He3aBUCMMOCTH Mepro/ia MallbIX KoieOaHuil rpy3a Ha HUTU OT
aMILTATYBI.

UccnenoBanne 3aryxalwmux KoJeOaHUH W 3aBUCUMOCTH  Iepuoja
CBOOOJHBIX KOJIEOAHHI OT COMPOTUBIICHUS.

UccnenoBanne koynebaHWK Tpy3a HA MACCHUBHOM TPYXKHHE C IIEJIBIO
dbopMHpoBaHUs MPEACTaBICHUI 00 UAcaAIbHON MOJENU MPY>KUHHOTO MasgTHHKA.

3aKOH COXpaHEHUs YIHEPTUU IPH KoJIeOaHUAX TPy3a HA IPYKUHE.

HccnenoBanre BIHYXACHHBIX KOJIEOaHU.

Habmronenne pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne mnepuona CBOOOJHBIX KOJIEOAHUM HUTSHOTO W MPYKUHHOTO
MasTHHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS T€JIa B X0J€ KoueOaHni Ha yIpyroM IOJBECE.

N3ydeHne nBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue S3HEPTUU B IPY>KMHHOM MAasITHHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/ bl 3aTyXalOIIUX KOJIEOAHMIA.

HccnenoBanre BRIHYXICHHBIX KOJIEOaHUIA.

Tema 3. dnekmpomazHumHusie Ko1€0aHUAL.

KonebarenpHbiit koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B
uaeanbHOM KosiebaTenbHOM KOHType. Dopmyna Tomcona. CBsI3b aMIUIATYAbI
3apsa KOHAEHCATopa ¢ aMIUIMTYI0M CHIIBI TOKa B KOJIE0AaTEIbHOM KOHTYPE.

3aK0H COXpaHEHHMsI PHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYPE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. Brinyx1eHHbBIE
AJIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemenHbiii TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKA W HANpPsDKEHHsS] TMPU Pa3IUYHON (opme
3aBUCUMOCTH IEPEMEHHOI0 TOKa OT BPEMEHH.

CunHyconanbHbli NIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbubiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya M noTpedieHue
ANEKTPUYECKOUN SJHEPTUH.

DKOJIOTUYECKHE PHUCKM IMpU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa
UCITOJI30BAHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.



TexHuueckne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHL: JIJIEKTPUUECKUN
3BOHOK, TEHEPATOP MEPEMEHHOI0O TOKA, TMHUU 3JEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTb YaCTOTHI CBOOOJHBIX KOJICOAHUN OT MHAYKTUBHOCTH U €MKOCTHU
KOHTYpa.

OcumimorpaMMbl SJIEKTPOMAarHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXaroLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHU.

Mopens 3JIEKTPOMarHuTHOIO Te€HEPaTopa.

BoiHyX/IeHHbIE CHHYCOUJAIbHBIE KOJIEOaHUsI.

Pesucrop, karymka MHAYKTUBHOCTH M KOHIEHCATOP B LEMNHU NEPEMEHHOTO
TOKA.

Pe3sonanc npu mnocienoBaTENIbHOM COCAMHEHUH PE3UCTOPa, KaTyLIKU
UHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoiicTBO M IPUHLIUI IEUCTBUS TpaHchopmaTopa.

Mopens TMHUYN DNEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanne MepeMEHHOTO TOKA 4epe3 IMOCIEAOBATENBHO COCIWHEHHBIE
KOHJIEHCATOp, KATYILIKY U PE3UCTOP.

Habmtoienue 31eKTpOMarHiTHOrO Pe30HaHCa.

UccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU MIEPEMEHHOTO TOKA.

Tema 4. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80IHbL.

MexaHn4decKue BOJIHBI, YCIOBHA HUX pacrpocTpaHeHus. llomepeunsie u
IIPONOJBHBIE BOJHBL. llepuon, CKOpOCTH pacnpoCcTpaHEHUs W JUIMHA BOJIHBL.
CBoiicTBa MEXaHHUYECKHUX BOJH: OTpaXEeHHE, MpeoMJIeHUE, UHTephepeHIus U
audpakuus.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[IIyMOBOE€ 3arpsA3HEHHE OKPYKAIOLIEH CPEMBI.

DIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanns BEKTOPOB B 3JIEKTPOMATHUTHOW BOJIHE.

CBolicTBa  DJNEKTPOMArHUTHBIX  BOJH:  OTPAXXEHHWE,  MPEJIOMIIEHHUE,
noJisipu3anys, nHTepdepeHnus u qudpaKimsl.

[IIkana >J€KTPOMArHUTHBIX BOJIH. [I[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI pagnuoCBs3U U TeNEeBUACHUA. Paqnonokanus.

DNEeKTPOMarHUTHOE 3arpsiI3HEHNUE OKPYIKAIOIIEH Cpebl.



TexHuyeckre yCTpPOMCTBA M NPAKTHUYECKOE TPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTBI, pajap, paauonpuéMHUK, TeIEBU30p, aHTeHHA, Tenedon, CBY-neus,
yIbTPa3BYKOBasl IMATHOCTHKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpayuu.

OO0pazoBaHue U pacPOCTPAHECHUE MMONIEPEUHBIX U MPOIOTHHBIX BOJH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOnronenue oTpaskeHus U MPEJIOMIICHHS] MEXaHUUYECKUX BOJIH.

Hab6mronenune natepdepennnu u qudpakiny MEXaHUYECKUX BOJTH.

AKYCTUYECKHI pEe30HAHC.

CgolicTBa yibTpa3ByKa U €ro IpuMEHEHHUE.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOM M
4acTOTOM KOJICOAHUH.

UccnenoBanne  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpa’KEHHE,
npesioMJIeHUE, NoJaspu3auus, 1udpakius, uHTephepeHus.

O6HapyxeHue nHPpakpacHOro u yiabTpaduoIECTOBOTO U3ITYUCHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 5. Onmuka.

[IpssmonuHeiHOE pacpOCTPAHEHHUE CBETA B OOHOPOAHOM cpene. JIyu csera.
To4euHbI UCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3zoOpaxeHuil B
10ckoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCHUTENbHBIN MTOKa3aTelb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa W COOTHOIICHUE [JIUH BOJH MPH NEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pa3zielia IByX ONTHYECKUX CPE.

Xon mydeit B mpusme. [ucmepcusi cBera. COXHBIM cocTaB O€I0OTro CBETa.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroia moJIHOrO BHYTPEHHETO
OTpaXEHHS.

Cobuparomue # pacceuBaromue JUH3BL. ToHKas JuH3a. DOKyCcHOE
paccTOsIHME M ONTHYeCKass Cujia TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHUSI TOHKOM ChepruyecKoi JUH3BI OT €€ T€OMETPUM U OTHOCHUTEIHLHOIO
MOKa3aTeNs MPeIOMIICHUSL.

dopmyra TOHKOM JIMH3BL. Y BEIMYECHUE, JaBAEMOE JIMH30M.



Xoa nyya, OpOWIEAIIEro JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckor ocu. IlocTpoeHue wu300pakeHWM TOYKHM M OTpe3Ka MpSIMOM B
coOMparolMX U pACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuuss cBera. KorepeHTHble HMCTOYHUKHU.
VYcnoBus HaOMOIEHWS MAaKCMMyMOB M MHUHHMYMOB B HHTEP(PEPEHIIMOHHOU
KapTHHE OT JBYX KOT€pPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. JudpakuuonHas pemérka. YcCIoBUE HaOIIOECHUS
IJIaBHBIX ~MAakCUMyMOB TpH  MaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckne yCTpOWCTBA M TEXHOJOIMYECKHE IIPOLECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmnapar, MHUKPOCKOI, NPOEKIHMOHHBIA amnmapar, MPOCBETIIEHHE
OTITHKH, BOJIOKOHHAsI ONTHKA, TU(GPAKIIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npesioMIIeHHs CBETA.

HabmtoieHue noaHoro BHyTpEHHEro oTpakeHus. MoJienb cBeToBo1a.

HccnenoBanne xoAa CBETOBBIX IIYYKOB 4YE€pe3 IUIOCKOMApaJLIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre cBOMCTB N300paK€HUM B JTMH3AX.

Mopnenu MUKpPOCKOIIa, TEJIECKOMa.

Habmronenne natepdepeHnm crera.

HaOmronenne 11BETOB TOHKUX TUIEHOK.

Habnronenune audpakiuu ceera.

N3yuenue audpakiinoHHON PEIETKY.

Hab6mronenue nudpakiimoHHOTO CIIEKTpa.

HaOmronenue nucnepcuu cBera.

HabGnronenue noasipu3alunu CBETA.

[IpuMeHeHue MONSIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nokasaress NpeoMJIEHNs CTEKIIA.

UccnenoBanre 3aBUCUMOCTH (POKYCHOTO PAcCTOSIHUS OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIIUX JIUH3.

[Tonyyenue n300paxkeHus: B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3bI.



[Tomryuenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakuuu, nHTEpPEpEeHINN U MOJSIPU3ALUU CBETA.

N3yuyeHue noysipu3almy CBeTa, OTPaXKEHHOTO OT IOBEPXHOCTH JIUAJIEKTPHUKA.
N3yuenue nnTepdepeHInm 1a3epHOro U3IydeHus Ha ABYyX LIESIX.
Hab6nronenue nucnepcun.

Habmronenue u ucciaegoBanue I pakiiuOHHOTO CIEKTPA.

N3mMepenue InMHbI CBETOBOW BOJIHBI.

[Tomydenue criekTpa U3Iy4YEHHUs] CBETOJMO/A MPU MOMOUIN AU(PPaKIIMOHHON

PEIIETKH.
Paszaesn 3. OcHOBBI cIeNMAJILHON TEOPUU OTHOCUTEJIBHOCTH.
['panuupl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl

CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl.  [IpeoOpa3zoBanus  JlopeHra.
YcnoBue mnpuunHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJjIeHue
BPEMEHU U COKpAIIECHUE JTTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOSI.

TexHu4yeckre YCTpOHUCTBA M TEXHOJOTUYECKUE TMPOIECCHl: CIyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEU 3aPSIKEHHBIX YACTHIL.

Y4eHndecKkuit IKCIIEpUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

Onpenenenue UMIYyJbca W DHEPrUU  PEISTUBUCTCKUX  dYacTull (1o
(doTorpadgusiM TPEKOB 3aPSKEHHBIX YACTUL B MArHUTHOM TOJIE).

Paznen 4. KanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii 0yanusm.

PaBHOBecHOE TeIIOBOe M3IyudeHUE (M3TyuyeHHe abCOTIOTHO YEPHOTO Tena).
3akoH cMeuleHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIHC (POTOHA.

®ororddext. Onwitel A. I'. CroneroBa. 3akoHbl hoTodPderra. YpaBHEeHHE
OiHmreitHa 11t potodaddexra. «KpacHas rpanuinay pororddekra.

JlaBnenue cBerta (B YacTHOCTH, [IaBJIEHHME CBEeTa Ha aOCOJIIOTHO
MIOTJIONIAIONIYI0 M a0COJIOTHO OTpaXkarollyro IoBepxHOCTh). OmbiTel 1. H.
JleOenena.

BomnnoBsie cBolicTBa yactuil. Bomusl ne bpouns. {nuHa BonHbl Ae bpoiins u
pasMepbl 00JacTH JIOKAJIM3alUU JBWXKYyIIeWcs dacTuubl. KopmyckyispHo-
BOJTHOBOU Jyanu3Mm. Jludpakius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka nzmepeHuii B Mukpomupe. COOTHOLIEHUSI HEONpPeaeaEHHOCTEH
I'eitzenbepra.



TexHu4yeckne yCTPONCTBA M TEXHOJOTMYECKHE TPOLIECCHI: CIIEKTPOMETD,

dboTodnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/I.

Hemoncmpayuu.
®oTo3(pdeKT Ha yCTAaHOBKE C IIMHKOBOM IIACTHHOM.
HccnenoBanne 3akoHOB BHeMHETo (GoTodddexra.

UccnenoBanne  3aBUCUMOCTHM  CONPOTHUBIICHUS  MOJIYIPOBOAHUKOB  OT
OCBENIEHHOCTH.

Cseroauo.
Conneunas 6artapes.
Yuenuueckuit sxkcnepumenm, nadopamopnsvie pabomul, nNPAKMUKYM.
Uccnenosanue dhoTopesucropa.
N3mepenune nmocrosiaaoM [lmanka Ha ocHOBe ucciienoBadus Gororddekra.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOAMO/ OT HAIIPSIYKEHUSL.
Tema 2. @u3zuka amoma.
OnbITHl MO HCCIENOBAHUIO CTpOeHUs aroMa. [lnmaHerapHas monenb aroMa
Pesepdopna.
[Toctynatel bopa. M3nydyenue u noriomeHue GOTOHOB MPH MEPEexojie aToMa
C OZHOTO YPOBHS DHEPIUU HA IPYIroi.
Bunpl ciektpoB. CrieKTp ypOBHEN S3HEPTUH ATOMA BOJOPOJA.
CnoHTaHHOE M BBIHYKJICHHOE U3JIyueHHe cBeTa. Jlazep.
TexHuuecKkue yCTpPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.
Hemoncmpayuu.
Mopens onbita Pezepdopaa.
Habmronenne nuHERYaThIX CIIEKTPOB.
Y CTpOUCTBO U JEUCTBUE CUETYMKA HOHU3UPYIOIIUX YACTHULL.
OrnpeneneHue JUIMHBI BOJIHBI JJa3€PHOTO U3TyUEHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.
Habmronenue nuHeHyaToOro crekTpa.

HccnenoBanne crnekTpa pa3peKEeHHOrO aTOMapHOTO BOJOPOJAA U U3MEPEHUE
nocrosinHoi Punbepra.

Tema 3. Qu3uka amomHo20 A0pa u 31EMEHMAPHLIX YACHUY.

Hyxnonnas mozens siapa I'eiizenOepra—MBanenko. 3apsan sinpa. MaccoBoe
yucio sapa. M3oTonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-nu3nydeHue.



3aKOH paJMOAKTUBHOrO pacnaaa. PaauoakTHBHBIE HM30TOMNBI B MPHUPOJE.
CBoiiCTBa MOHM3UPYIOLIETO HU3Iy4YeHUs. BinsHUE pagMOaKTHBHOCTH Ha KUBbIC
opranu3Mbl. EcrecTBeHHbIN QOH n3nydenus. JJozumerpusi.

DHeprusi CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccel sapa.

Snepusie peakiuu. Jlenenne u cuntes siaep. Anepusie peaktopsl. [Ipodiemsl
yOPaBIsEMOr0 TEPMOSIAEPHOTO CHHTE3a. OJKOJOTMYECKUE aCMEKThl Pa3BUTHUSA
SIEPHOUN YHEPIETUKMU.

MeTtonbl perucTpauy U UCCAEA0BAHUS SIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJIbHbIE B3aUMOJACUCTBUSA. bapuOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHOM Mozaenu. KBapk-riatooHHas MOAENb apOHOB.

O®usuka 3a npeaenamu CrtaHaapTHOW Mojenu. TéMHas Marepusi U TEMHas
SHEprus.

EnuHCTBO (pmznueckoi KapTUHBI MUpA.

TexHu4yeckre yCcTpoMCcTBa U TEXHOJIOTHUYECKUE TPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

UccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIB30BAHUEM J03UMETPA.

N3ydenue noraomieHus: 6eTa-4yacTull aTlOMUHUEM.

Pa3nen 5. Ji1eMeHTBI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHs acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHOMHUH. I[IpUMEHUMOCTh 3aKOHOB (QU3UKUA i1 OOBSICHEHUS MPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metoasl aCTpOHOMHYECKUX HcclieoBaHuil. COBpEMEHHBIE ONTUYECKHE
TEJIECKOIIBI, PAANOTEIECKOIBI, BHEATMOC(EPHAS] ACTPOHOMHMUSI.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JBH>KEHUE.

ConuHeuHas cucrtema.

Connue. ConHeuHas akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3].

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. JlnarpaMma «CIeKTpaJIbHbIN KJIacC —
CBETUMOCTB». 3BE31bl TJIABHOW IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOXKACHUU U 3BoIonMU CoJHIA U
3BE31. DTambl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama [Manaktwka. Ilonoxenne n nBwxenue CoaHua B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. UEpHBIE OBIPBI B sSApax
raJaKTUK.



Bcenennas. Pacmmpenne Beenennoii. 3akon Xa00ma. Pazberanve rajgakTHK.
Teopus bonbioro B3peiBa. PeMKTOBOE U3ITyUEeHUE.

MacirabHas ctpykTypa Beenennoit. Mertaranaktuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenus: 3B€34HOr0 HebGa HEBOOPYNKEHHBIM TJ1a30M C HCHOJIB30BAHHEM
KOMITBIOTEPHBIX TPUIOKEHUHN JUIsI ONPEICSICHHs TTOJI0KEHHUST HeOEeCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJylIapusi U SIpKue
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, IJIaHET, TyMaHHOCTEM U 3BE3THBIX
CKOIUIEHUH.

Pu3n4ecKuil NPAKTUKYM.

Crioco0b1 u3Mepenus (PU3NYECKUX BETUYHH C UCIOJIh30BAHUEM AHAIOTOBBIX
U UU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCHUTEJIbHBIC MOTPEITHOCTH U3MEPEHUN (PU3HMUECKUX BEITUYHUH.
OneHka rpa”ul NOTPEIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(¢u3MYeCcKX BEJIUYHMH, MPOBEpKa MPEMIOKEHHBIX TUNoTe3 (BbIOOp M3 padorT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszaenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM).

O06o01maromiee NOBTOPEHUE.

OO6o0meHne U cuctemMaTu3alus CoJiepKaHusl pasziesoB Kypca «MexaHukay,
«MonexynsipHas pu3UKa U TEPMOJUHAMUKA», «IJIEKTpoAnuHaMukay, «Konebanus
U BOJHBD, «OCHOBBI CIEHUATBHOW TEOPUHU OTHOCUTEIBHOCTH», «KBaHTOBas
busnKay, « DIEMEHTHI aCTPOHOMHUH U aCTPODUZHKNY.

Ponb Qu3uku M acTpOHOMHM B DSKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M ATHYECKOU cepax NesTeaIbHOCTH YEIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHUHE MUpPA, 3HAYEHUE ONMCATEIbHOU,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTUYECKON  (PYHKIUI
(bu3HYecKoil Teopuu, poiib (U3MIECKON TeOprUr B POPMUPOBAHUU MPEACTABICHUIMI
0 (u3NUYeCKOW KapTHUHE MUPA, MECTO (PU3NYECKOM KapTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O MPUPO/IE.

MesknpeaMeTHbIEe CBS3H.

N3yuenue kypca ¢usuku yrayOnéHHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCA C YYETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€H ¢ KypcaMu
MaTeMaTUuKH, OMOJIOTUM, XUMHH, Teorpaduu U TEXHOJIOTHUHU.

Mesicnpeomemuvie nOHAMUA, CA3AHHDLE C USYUEHUEM MEMOO08 HAYUHO20
no3HaHuA: ABIICHUE, Hay4yHbIA (akT, rumoresa, (pU3MYecKas BEIUYUHA, 3aKOH,



TEOpHsi, HaONIOJCHUE, DSKCIEPUMEHT, MOJEIUPOBAaHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHUI, U3MEPUTENbHBIE TPUOOPHI, I poBas 1ad0paTopusl.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHHU. TpUTroHOMETpHUUYECKHE
(yHKUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO. BEKTOpPBI M MX NPOEKIHMH HAa OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTApHBIX GyHKUMNA. [Ipu3Haku 1OHOOMS TPEYTrOIHLHUKOB,
ompeesieHne TUIONIAIU TIIOCKUX GUryp u oobeéMa Tell.

buonozusa: >nekrpuyeckue SBIEHUS B JKUBOW MpUpOJE, KoJieOaTelbHbIE
JIBVKEHUS B JKMBOW MNPUPOJE, SKOJOTMYECKHE PUCKH TNPH MPOU3BOJCTBE
ANEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIeH  cpeibl,
yIbTPa3BYKOBasi JAMATHOCTHMKA B MEIUIIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
pUPOJE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX
TeJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMUECKOM pEIIETKH, CHEKTPaTbHBIN
aHau3.

T'eocpaghusa: wmarauTHplE mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX PYI,
dhoToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoaBUraTeNb SkoOU, reHepaTop MEPEeMEHHOr0 TOKa, MHIAYKIMOHHAs Ieyb,
JMHUM 3JIEKTpONepeiay, dJIEKTPOJABUIaTeb, pajaap, paauopUEMHUK, TEIEBU30D,
antenHa, teiepon, CBY-meub, ynpTpa3ByKoBass IHarHOCTHKa B TEXHUKE,
NIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJIHEUHAsl OaTapesi, CITyTHUKOBbIE
NPUEMHUKH, JIepHasi JHEPreTUKA U SIKOJIOTUYECKUE aCTIEKThI €€ Pa3BUTHUA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETO OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yabTaTbhl OCBOCHUS YyueOHoOro mpeamera «Dusnkay
JOJIKHBI OTPaXXaTh TOTOBHOCTh M CLIOCOOHOCTh 00YYaIOIIMXCs PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WIUEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHHX  yOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B IMPOILECCE PEAN3ALUA OCHOBHBIX HANPABICHUMN
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e copMUPOBAaHHOCTh TPaXXIAHCKOW  TMO3UIIMU  OOYYaroOIIerocss  Kak
aAKTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUICKOro 00I11eCTBa;

e TMPUHATHE TPAJUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JICSTEIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOlIecTBa, Y4yacTBOBaTh B CaMOYINpaBlIeHWH B  00Opa30oBaTEIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJICHCTBOBaTh C  COLUUAIBHBIMM  WHCTUTYTAMH B
COOTBETCTBHH C UX (YHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTEIBHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTHU3MA;

e IIEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JTOCTHUKEHHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUUECKOTO MMOBE/ICHNUS;

e CIOCOOHOCTBH OIIEHMBATH CUTYAlMIO M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B ACSATEIBHOCTH YUEHOTO;

e OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYayLIEro.

3CTETHYECKOr0 BOCTIMTAHUA:

e DOCTETHMYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYasg OCTETHUKY HAay4dHOTO
TBOPYECTBA, MPUCYIIET0 (PU3HUECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HHTEpeC K pa3audHbIM chepaM npodecCHoHaNbHON ACATEILHOCTH, B TOM
YuCJ€ CBS3aHHBIM C (U3UMKOW W TEXHUKOH, YMEHHE COBepIIaTh
OCO3HAHHBIN BBIOOp Oyayien npodeccuu U peau30BbIBATh COOCTBEHHbIS
’KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
obyacTu PU3MKY HA MPOTSHKEHUH BCEH KU3HHU.

IKOJJOIr'H4Y€CKOIr0o BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJOTUYECKOW KYJIbTYphI, OCO3HAHHE TI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX TTPOOIeM;

TUTAHUPOBAHUE W OCYIIECTBICHUE NEHCTBUI B OKpPYXKAloOIIed cpene Ha
OCHOBE 3HAHUS IEJICH YCTONYMBOTO Pa3BUTHS YCIIOBEUECTBA;

pacIIMpeHrue OMbITa JEATEIHPHOCTH SKOJOTHYECKON HANPABJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 10 (PU3MKe.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UYECKON HAYKHU;

OCO3HAHUE IEHHOCTH HAyYHOW JESITEIbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4YeHUs. (PU3UKU OCYIIECTBISATh MPOEKTHYIO M HUCCIEI0BATEIHCKYIO
NeATEeTbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JiornuecKue 1ecCTBUSA:

CaMOCTOATENBHO  (OpMyNIHMpOBaTh M  aKTyalU3upoBaTh MpoOJemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENN AESITENbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOOCTH>KEHUS;

BBISBISITh 3aKOHOMEPHOCTM W TPOTUBOPEYUS B PACCMATPUBAEMBIX
(U3UYECKUX SIBICHUSX;

pa3pabaTbiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHHUBAaTh COOTBETCTBUE
PE3yJbTAaTOB LIEJISIM, OLICHUBATH PUCKHU MTOCIEACTBAN NESTENBHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pabOTy B YCIOBHUSX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELICHUH )KM3HEHHBIX POOJIEM.

ba3oBble HCCJICA0BATC/IIBCKHUE I[eﬁCTBHﬂZ

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH U METOJaMU
(bu3nYecKoil HayKH;



BJIaJCTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIbCKOM u MIPOEKTHOM
NEATeTLHOCTH B 00JIaCTH (PU3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB pEIICHHUS 3ajJady  (PU3MUecKoro
COJIepKaHusl, IPUMEHEHUIO Pa3JIMYHBIX METO/IOB MMO3HAHUS,

BJIaJIETh BHJAAMU JICATEIBHOCTH II0 IIOJYYEHHIO HOBOI'O 3HAHUA, €r0
WHTEpIIpeTaluy, TpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallMsaX, B TOM YHCJIEe MPU CO3JaHUM y4E€OHBIX MPOEKTOB B 00JACTU
bu3uKy;

BBISIBJISITh MPUYMHHO-CJIEJCTBEHHBIC CBSI3M M aKTyaJlW3WpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE€3y €€ pEUIeHMs, HaxOAuUTh AaPTyYMEHTHl IS
JI0KA3aTeJIbCTBA CBOMX YTBEP KJICHWH, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3MPOBATh TMOJIYYEHHBIE B XOJI€ PpEIICHUS 3adadd pe3yJIbTaThl,
KPUTHUYECKHU OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATHh U3MECHEHHUE B
HOBBIX YCIJIOBUSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJauylM B 00pa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCIIC NIPH U3YUYCHUH (QU3UKH;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HaHUS 10 (U3UKE B MPAKTUYECKYHO 00JIacTh
KM3HEICATCIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX IIPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, NIPEIJIaraTb OPUTMHAIBHbBIC MIOIXO/IbI U PEIICHHUS;
CTaBUTh IPOOJIEMBI U 33]J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora c unpopmanueii:

BJIa/IETh HABbIKAMU MOJyueHUs MH(poOpMauuu (PU3HUECKOTO COJEpiKaHus
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh MOUCK,
aHalM3, CUCTEMATHU3ALUI0 M HHTEPHPETALMI0 HHPOPMALMHU PA3ITUYHBIX
BUJIOB U (hOPM INPEJCTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINY;

UCIOJIB30BaTh CPEACTBa MH(POPMAIMOHHBIX W  KOMMYHHUKAllMOHHBIX
TEXHOJIOTUA B  PEIICEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUM SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepekeHus, IMpaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

co37aBaTh TEKCThl (PM3MUYECKOTO COJAEP)KAaHUS B Pa3IMYHBIX (popmaTax c
y4€TOM Ha3HayeHus UHGOpMalMM M UEJIEBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY MPEICTABICHUS U BU3YyaTU3aIUH.

KoMmmyHukaTHBHBIE YHMBeEpPCaJIbHbIE YueOHbIe 1elCTBUA:



OCYIIECTBJIATh OOIIEHHEe Ha Yypokax (U3MKM W BO BHEYPOUHOMU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud M CMST4aTh
KOH(DJIUKTBI;

Pa3BEPHYTO W JIOTMYHO W3JIaraTh CBOKO TOUYKY 3PEHHS C MCIOJb30BAHUEM
SA3bIKOBBIX CPEJCTB;

NOHMMATh W HWCHOJb30BaTh  MpPEMMyIIeCTBA  KOMaHJIHOH U
WHIUBUYaJIbHON paboTHI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX ACUCTBUN C yu€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh LEIM COBMECTHOM JI€ATE€IbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHUIO: COCTaBIATh IUJIaH
JEUCTBUHN, pacIpeiesiTh POJIA C YYETOM MHEHUN YYaCTHUKOB, 00CY X IaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJAJla M KaXKJOr0 y4aCTHHKA KOMaH]Ibl B
o0l pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBATh HUAEHM C NO3ULUUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IOBEJCHUE B PA3IMYHBIX
CUTyalMsIX,  MpOSIBISATH  TBOPYECTBO M BOOOpakeHHE,  OBITH
WHUILIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe JeiiCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO  OCYIIECTBIIATh II03HABATENIbHYIO J€ATEIbHOCTh B
obnacT (GU3MKK W ACTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh H
dbopMyIupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENLHO COCTABJISITH IUIAH PELIECHUSI PACUETHBIX M KaY€CTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS MPAKTUYECKONW PabOThl ¢ YUYETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEITOYTCHUIT;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacliMpATh paMKd  ydyeOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
IIPEANOYTEHNM;

JieNaTh OCO3HAHHBIM BBHIOOp, apPrYMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M NPOSBICHUIO APYJULIUU B 00JacTH
(GU3UKY, TIOCTOSIHHO TIOBBINIATh CBOW 0Opa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCUTh KOPPEKTUBHI B JICSTEIILHOCT,
OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB IIEISIM;

BJIQJIETh HABBIKAMM TO3HABATEJILHOM peduieKCuM KakK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

WCIIOJB30BaTh MpUEMBI pediieKCuu JJi1 OLEHKW CHUTYallMH, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLICHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PELIEHUS MO HX
CHIDKEHHUIO;

MPUHUMATh MOTHUBBI U ApPryMEHTHI JPYTUX IIPU aHAIU3E PE3YJIbTaTOB
JEATSIILHOCTH,

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA,

NPUHAMATh MOTHBBI M APTyYMEHTHI JAPYTHX IPU aHAIHU3E PE3YJIHTATOB
JEeSITeILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUTUOKH.

B mpomecce mocTKeHUS JMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHUS MPOTPAMMBI I10
busnke JUII  ypOBHA CpeaHEro o0mero o0pa3oBaHUA Yy OOYy4aromuxcs

COBEPIICHCTBYETCS OMOIMOHAITbHBIH WUHTEJUICKT, MPEeIOoJIarafo I
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWSA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HMOITMOHAIILHOE COCTOSTHUE, BUCTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

caMOpeTyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHUE, CITOCOOHOCThH aTanTHPOBATHCH K
OMOITMOHAIILHBIM HM3MEHEHUSIM M TPOSBIATH THOKOCTh, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMU, BKIFOYAKOIIEN CTPEMIIEHUE K JOCTHKEHUIO LIETIU
U yCTexy, ONTHUMH3M, HHUITMATUBHOCTh, YMEHHE NIEHCTBOBATh, UCXOMS W3
CBOMX BO3MOKHOCTEH;

AOMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh TMOHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHTBIBATh €ro IPU OCYIICCTBICHUH OOIICHMS,
CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIIEHUS! C JPYTUMHU JIOJIbMH, 3a00THTHCS, MPOSIBISATH HHTEpPEC H
paspeiiatb KOHMIUKTHI.

I[TPEMETHBIE PE3VJIbTATBI

K xonmy oOyuenust B 11 Knacce mpenMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPakaTh CPOPMUPOBAHHOCTD Y 00YHAIOITUXCSI YMEHUIA:



MIOHUMATh POJb (U3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOU cdepax AesTeIbHOCTH YEJIOBEKa, POJib U MECTO
(U3UKM B COBPEMEHHOW Hay4yHOW KapTHHE MHpaA, POJIb ACTPOHOMHUH B
MPAKTUYECKON  JEATETbHOCTH 4YeJOBE€Ka M  JaJIbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTUH, 3HAYCHHUE OIMUCATEIIbHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSCHUTEILHON W TMPOTHOCTUYECKOW (GYHKIUN (HU3NUECKOU TEopuu —
ANEKTPOAUHAMUKH, CIEHHUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢u3uKky, poap (pU3MYECKOl Teopurn B (POPMHUPOBAHUHU MPEACTABICHHUHN O
bu3nYecKoi KapTHHE MUPA, MECTO (PU3UIECKON KapTUHBI MHpa B OOIIEM
psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPO/IE;
paziuyath YCIOBUS MPUMEHUMOCTH Mojened (Quanueckux Ten H
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE JJIEKTPUYECKOE U OJHOPOJIHOE
MarHuTHOE TIOJISI, TApPMOHUYECKHE KOoeOaHus, MaTeMaTUYECKU MasTHUK,
UJCATbHBIA TMPYKUHHBIA MAasTHUK, TAPMOHHYECKUE BOJIHBI, WJICATbHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJIEJIeH aToMa, aTOMHOTO si/ipa U
KBAaHTOBOM MOJIC/IH CBETA;

paznuyath yCioBHs (TpaHUIlbl, O0JACTH) MPUMEHUMOCTH (PHU3NIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHMS YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSICHATH AIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS,
UCIIOJb3Yysl OCHOBHBIE TMIOJOKEHUSI M 3aKOHBI DJJIEKTPOJMHAMUKH U
CHEIUATbHOM  TEOPUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpPaHEHHS
ANEKTPUYECKOTO  3apsjaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAyKOuW, TnpaBwio  Jlenna, cBa3p  DJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
M3MEHEHHUS]  CHJIBl  TOKAa,  IOCTYyJIaTbl  CHEIUaJbHOH  TEOpUU
OTHOCHUTEJIbHOCTH DUHIITEITHA);

aHAJM3UPOBATH U OOBACHITH KBAHTOBBIEC MPOIIECCHI U SIBJICHUS, UCTIONIb3YS
MOJIOKEHUS ~ KBaHTOBOM  (u3ukm  (ypaBHeHHME  OWHINTEHHA IS
dbotoapdexra, mnepBbld W BTOpOWM TocTydarsl bopa, mpuUHIMI
COOTHOILIEHHSI HeompeaenéHHocTell ['elizeHOepra, 3aKOHbI COXpPaHEHMUS
3apsiIOBOTO U MAaCCOBOTO YHCENI U DHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO PacIajia);

ONMKCHIBATh (PU3UYECKUE TMPOILIECCHl U SIBJICHUS, HMCIOJb3YysS BEIUYUHBI:
HaNPsHKEHHOCTD 3JIEKTPUYECKOTO TMOJI, MOTEHIHA 3JIEKTPOCTATHYECKOTO
MOJIsl, PA3HOCTh IMOTEHUMAJIOB, JJICKTPOJABWXKYILAS CUJA, WMHIYKIUS
MAarHuTHOTO IMOJSl, MarHUTHBIM MOTOK, cuia AmImepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO TOJIA
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, TOJHAs DSHEPrus,



DHEPTUs TIOKOS CBOOOJHOW 4YACTHUIBI, DHEPTUs M HUMIYJIbC (OTOHA,
MacCOBO€ YHMCIIO U 3apsll AlIpa, JHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PUIUYECKUX  SBJICHHM:
ANEKTPOMArHUTHAsL UHYKLHS, CAMOUHIYKIHUS, PE30HAHC, UHTEPPEPEHIIUS
BOJH, Judpakmus, IUCTIEPCHs, TOJHOE BHYTPEHHEE OTpaKeHUE,
dboroanekTpudecknii 3bdext (pororddekr), ampda- u Oera-pacmaabl
a5ep, raMMa-u3ilydeHue sjep, (puanyeckue MPUHIUIBL CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

ONpENENATh HANPABICHUE HHAYKIWHA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH MU300paKeHUe, CO3JaBaEMOE IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATralolMe ACTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBl I aHaiuM3a ¢ OOBSICHEHHS  (PU3WYECKUX MPOIECCOB,
NPOUCXOAAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpeje; ABUKEHUsI HEOECHBIX Tell, HIBOTIOLNH 3BE3]] U BeenenHoi;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
HCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUW, IMpPU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTHU
(U3MYECKUX BEIUMYMH B BHUAE TIpapUKOB € YYETOM aOCOJIOTHBIX
MOTPEIIHOCTE  M3MEpPEHM, JilelaTh  BBIBOJABI [0  pe3yjbTaTaM
HCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHBIE H3MEpeHUs] (U3NYECKUX BEJIUYUH, MPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJl MU3MEPEHUs, OLIEHHBATh a0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
MIPOBOAUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW TMIOTE3bI: MIIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHbIE pe3yJibTaThl U JI€JaThb BBIBOJ O CTaTyce MNPEII0KEHHON
TUIIOTE3bI;

OMMUCHIBATh METO/IbI NTOJIYYEHHUS HAYUYHBIX aCTPOHOMHYECKUX 3HAHUN;
cobJroAaTh paBuUiia 0€30MacHOro TPy/la MPpU MPOBEICHUH HCCIIeA0BaHUN
B paMKax y4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHo-
UCCJIEIOBATEIBCKOW M IMPOEKTHOM JIEATEIBHOCTH C HMCIHOJb30BaHUEM
MU3MEPUTETBHBIX YCTPONUCTB U 1a00paTOPHOro 000pYA0BAHUS;

peliaTth pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOM
(¢u3nYecKoil MOJENbl0: HAa OCHOBAaHMM AaHAJIM3a YCIOBUS BBIOMPATH
bu3nYeckue MoJeIH, OTBeYarolue TpeOOBaHUSAM 3a/ladl, MPUMEHATH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TIOCTYJIAaThl (PU3UYECKUX TEOPH
0Py HKCIOJNb30BAHUM MaTEeMaTHYECKUX METOJOB pEIIeHHs 3ajad,



MPOBOAUTH PacUEThl HA OCHOBAHUU MMEIOIIUXCS JaHHBIX, AaHAIM3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YUYETOM MOIYYEHHBIX
pe3yIbTaTOB;

pemaTh KadyeCTBEHHbIC 3ajauyd, TpeOyrollre NPUMEHEHHUS 3HAHUN U3
Pa3HBIX pa3JeNnoB Kypca PU3MKH, a TAKKE UHTETPAIMN 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAUBATh JIOTHUYECKYIO
LETIOYKY PacCyXACHUMN ¢ ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHHS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOIMCTB
Y TEXHOJIOTHYECKHX MPOIECCOB;

MPUBOJUTh MPUMEPHI BKIIaJla POCCUMCKUX U 3apyOEIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJM3UPOBATH U OLICHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
NESATETbHOCTA YENIOBEKAa, CBS3aHHOW C (PU3MYECKUMH MPOIIECCaMU, C
MO3UIIUNA YKOJIOTUYECKON 0€30MaCHOCTH, IPEICTABIICHUI O PAIlMOHAIEHOM
MPUPOIONOIB30BAHUM, & TAKKE€ Pa3yMHOM HCIOJIb30BAHUM JTOCTUKEHUN
HAYKM W TEXHOJIOTUM [JId JAJbHEUIIEr0 Pa3BUTUS YEJIIOBEYECKOTO
00I1IeCTBA;

MPUMEHSTh Pa3InYHbIe CIIOCOOBI paboThl ¢ MHbOpMaIe (HU3NIeCKOro
COJIEp)KaHUsI C MCIOJB30BAHHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJIOTUH, MPU ATOM HCIOJIH30BaTh COBPEMEHHbIE WH()OpPMAIIMOHHBIC
TEXHOJIOTUU IS TIOMCKA, TMepepadOTKM W NPEAbSIBICHUS Y4YeOHOU W
HAyYHO-TIOMYJISIPHOM MH(MOPMAIUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUN
uHbopMaIUKU, TOTYYEHHON W3 pPa3IUYHBIX MCTOYHUKOB, KPUTHUYECKU
aHaJIU3UpOBATh  MOJydaemMylo  uH(oOpManuioo U OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIMXCS 3HAHWI, TaK U HAa OCHOBE
aHaJM3a UCTOYHUKA HMH(POPMAIINH;

MPOSIBJISITD OpraHu3aluOHHbIE u MO03HABATEbHBIC yMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOpPETEHHsST HOBBIX 3HAHUM B  TpoIlecce
BBITIOJTHEHUS MPOEKTHBIX U YYEOHO-UCCIIEI0BATENIbCKUX PadoT;

paboTaTh B TpPyNIE C HCIOTHEHUEM pPa3IUYHBIX COIUATBHBIX POJIEH,
IUIAaHUPOBATH PA0O0Ty TPYMIbI, PAIIMOHATEHO PACTIPENCNSTh A€ITEIbHOCTh
B HECTaHJApPTHBIX CHUTYallMsIX, aJICKBATHO OLIEHUBATh BKJIAJ KaXXJOro W3
YYaCTHUKOB TPYIIIIBI B PEIICHUE PACCMATPUBAEMOMN MTPOOIIEMBI;

MPOSIBJISITH MOTUBAIMIO K Oyayiel mpodheccuoHaTbHOM AeSTENHHOCTH TIO
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPOPUIIAL.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KosmuecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aeio e OBbIE
Ne ni/m HMEHOBATIE PASAEIOB H TEM KonTposbHbI IIpakTu4yeckue (nppopric)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOJIMHAMUKA
1.1 MarsutHoe noJie 14
1.2 DJIeKTpOMarHuTHas UHAYKIUS 13 1
Uroro no pazaeny 27
Paszpnen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHudeckue KoJieOaHust 10
2.2 DJeKTpOMarHuTHbIE KOJIeOaHuUs 15
)3 MexaHu4ecKue U 3JIeKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onrtuka 25 1
Htoro no pazneny 60

Pasnea 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcHoBbl CTO 5 1
Uroro no pazaeny 5
Pa3nesn 4. KBAHTOBASI ®U3UKA

4.1 KopnycKyisipHO-BOITHOBOM Ayaln3M 15

4.2 duznka aToma 5

43 ®du3uKa aTOMHOTO SApa U JIEMEHTAPHBIX 5
’ YaCTHII




Hroro no

paszzaeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DyeMeHThl aCTPOHOMUU M aCTPOPHU3UKU 12
Hroro no pasneny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 Pu3HYECKHUI IPAKTUKYM 16 16
Wroro no pazneny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucremaTtuszanus u o6o01IeHne
71 HPEMETHOTO COJIEPKaHUs U OIbITa 15
’ JESTeIbHOCTH, IPUOOPETEHHOTO NPU
n3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PesepBHOE Bpems 10
OBILEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHHUE
11 KITACC

Ne i/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpobHbI
e padoThbI

IIpakTHyeckue
padoThbI

JlaTa
H3Y4YeHH
s

DJICKTPOHHBIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcsl

B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB U
MTPOBOJIHUKOB C TOKOM. MarHuTHOE ToJe.
I'mnote3za Amrnepa

Bexkrop MmarnutHou nHAykuuu. [IpuHiumn
CYMepHO3UIMKA MarHUTHBIX mosied. JInHun
MarHUTHOW WHIYKIIHH

MarsnuTHoe€ 1ojie NpoBOJHUKA C TOKOM.
OnbIT DpcTena

Cuna Amnepa, e€ HallpaBJIEHUE U MOIYJIb

Pemenne 3agau

ITpumeHneHne 3akoHa Amnepa.
DJeKTpOoU3MepUTENIbHbIE TPUOOPHI

Cuuia Jlopenua, e€ HanpaBJIeHUE U MOJTYJIb.
JIBrmo>keHue 3apsKEHHOM YaCTHULIBI B
OAHOPOJHOM MAarHUTHOM T0JIE

Pemenue 3agau

PaboTa cuibl JlopeHia

Pemenue 3agau

11

MarauTHoe 110JI€ B BEILIECTBE.
DeppOMarHeTUKH, Napa- U JTUaMarHeTUKU

12

OcHoBHbIE CBOMCTBA (heppOMarHeTUKOB.
[TpumeHeHue heppoMarHeTUKOB




13

Penrenue 3amau mo teMe "MarautHoe mone"

14 Penrenue 3amad mo teMe "MargutHoe mone"

15 SIBneHue 3neKTpPOMAarHuTHON MHAYKIUH.
IToTok BEeKTOpa MAarHUTHON WHYKIIMH

16 O J1C unaykumuu

17 3aKOH 3JIEKTPOMarHUTHON MHIYKITUU
Dapanes

18 Buxpesoe anexktpuyeckoe nosie. Toku Pyko

19 OJ1C MHAYKIUH B ABUKYIIUXCS
MIPOBOJIHUKAX

20 Pemienue 3amau

21 ITpaBuiio JleHua

2 NunyktuBHOCTE. KaTynika HHIyKTUBHOCTH
B IICIIH IIOCTOSIHHOT'O TOKA

” SBnenue camounaykiuu. J/C
CaMOUHAYKITUHU

24 DHeprusi MarHuTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

25 Pemenne 3amaq

26 O0001Ienre U cucTeMaTH3anys 3HaHuH 110
TeMme "DIeKTpoauHaMHuKa"

7 KonTponbhas pabota no teme
"DnexkTpoguHaMuKa”

)3 Konebarenpnas cucrema. CBoOOIHBIE
KojeOanus. ['apMoHNYecKre KoaeOaHus

79 KunemaTndeckoe U JHHAMHUYECKOE
OIMCaHNEe KOJIeOaTENbLHBIX IBUKEHUH

30 DHepreTruyeckoe onucanue. Boios




JTUHAMHYECKOTO OMHUCAHUS TAPMOHUYECKUX
KoJIe0aHUI U3 UX YHEPreTUYECKOTO U
KMHEMaTHYEeCKOTO OMUCAHMSI

31 Ammntyna u gaza koaebaHui
[Tepuon u yactoTa xonebanuii. [leproz
MaJIbIX CBOOOIHBIX KOJIECOaHU

32 MaTeMaTHYeCKOro MasTHHKa. [lepuon
CBOOOIHBIX KOJIEOAHUN TTPYKUHHOTO
MasiTHUKA

1 3aryxaromue konebanus. BeiHyX1eHHBIC
kosiebanus. Pezonanc

34 ABTOKOJICOaHHS

35 Pemenue 3anau

36 VYpok-koHpepenuus "MexaHuueckue
Kosie0aHusl B My3bIKaJIbHbIX HHCTpYMeHTax"

37 O06o01IeHre U crucTeMaTU3allns 3HAHUHN 110
teMe "MexaHnndeckue Koneoanms"

38 DNIeKTpOMarHUTHbIE KOJIeOaHUsI.
KonebaTenbHblil KOHTYD
®opmyna Tomcona. CBsI3b aMITITUTY IbI

39 3apsiia KOHJEHCATOpa ¢ aMIUTUTYI0M CHJIbI
TOKa B KOJICOATEIIHbHOM KOHTYpE

40 3aKOH COXpaHEeHMsI SHEPTUHU B UACATHLHOM
K0JI€0AaTEeIbHOM KOHTYPE
3aryxaroiine 3J1eKTPOMarHUTHBIE

41 KoJjeOanus. BeiHyK1eHHbIE
AIIEKTPOMATHUTHBIE KOJIeOaHHs

1 ITepemennsIit Tok. Pe3auctop u KoHaeHCATOP

B IICTIN MICPCMCHHOT'O TOKaA




KaTYH_IKa HHAYKTHBHOCTHU B IICTIN

43 MIEPEMEHHOTO TOKa

44 3akoH OMa U1l 3IeKTPUYECKOM Lenn
MEPEMEHHOTO TOKa
MOIHOCTh IEPEMEHHOTO TOKA.

45 AMIUTUTYTHOE U ICHCTBYIOIIEE 3HAUCHUE
CHJIbI TOKA Y HANPSIKEHUS

46 Pe30HaHC B 3JIEKTPUYECKON LIENH

47 Pemenwne 3amau
WneanbHsiif Tpancopmatop.

48 [Tpou3BoOACTBO, NIepeavya u moTpedIeHue
AIEKTPUUECKOM SHEPTUU
DKOJIOTHUECKUE PUCKU TIPU MPOU3BOJICTBE

49 aneKkTpo3Hepruu. KynbTypa ncnosib30BaHus
AJIEKTPOIHEPTUH B TTOBCETHEBHOM JKU3HU

50 Pemenwne 3amau

51 Pemenne 3amaq

5 O0001IeHre ¥ cUCTeMAaTH3aIs 3HAaHUH 110
TeMe "DIIeKTpOMarHUTHbIE KoseOaHus "

53 Mexanndeckue BOIHBI. XapaKTePUCTUKH
MeXaHUYECKHX BOJIH

54 CBOMCTBA MEXaHHYCCKUX BOJIH

55 3ByK. XapaKkTepUCTHKHU 3BYKa

56 Wndpa3syk u yapTpa3syk. lllymoBoe
3arpsi3HEHHUE OKPYXKaIOIIEH cpebl

57 Penrenue 3amau

53 DJeKTpOMarHuTHbIE BOJHBIL. M3myueHue
AJICKTPOMArHUTHBIX BOJIH

59 DHeprus EKTPOMATHUTHBIX BOJIH.




CpoiicTBa QJICKTPOMAriuTHBIX BOJIH

60

[IIxana 37eKTpOMAarHUTHBIX BOJIH.
[TprMeHeHne IIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY

61

HpI/IHI_II/IHBI paanuoCBA3U U TCICBUIACHUA.
Panuonokanus. 9J'ICKTpOMaFHI/ITHOG
3arpsi3HCHUC Oprxca}omeﬁ CpcAabl

62

Kontponbnas pabota no teme "KoneGanus
Y BOJIHBI"

63

CaerT. 3aKOH PSAMOJIMHENHOTO
pacIpoCTpaHEHHUs CBETa

64

Pemenue 3a1a4 Ha IPUMEHEHNE 3aKOHA
IPSIMOJIMHEMHOTO PaclpOCTPaHEHUsI CBETA

65

Otpaxxenue csera. [Tnockoe 3epkaio.
Cdepudeckoe 3epkaio

66

[Tpenomienue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN [T0Ka3aTeNb MPEIOMICHHUS.
ITonHOE BHYTpEHHEE OTpaKEHHUE.
IIpenenbHBIN yroa NOJHOTO BHYTPEHHETO
OTpAKECHHUSI

67

Pemenne 3aa4 Ha IPUMCHCHHUE 3aKOHOB
OTpAXKCHUA U MMPEIIOMIJICHHUS CBCTA

68

Xon aydeit B mpusme. Jlucnepcus cera.
CroxHBIN cocTaB Oemoro ceta. lBeT

69

JIna3el. DOKyCHOE paccTOsTHUE U
ONTHYECKAs CUJIa JIMH3BI

70

[TocTpoenne n3o00pakeHU B IMH3aX U UX
cucreMax. YBeJIU4eHUe JIMH3bI

71

Pemienue 3aga4 Ha IIOCTPOCHUC




H306pa)KeHPII>i, MMOJIy4a€MbIX C ITIOMOIIBIO
JIMH3

72 I';1a3 Kak onTUYecKas CUCTEMA

7 Pewmenue 3anayu. llpenensl npuMeHUMOCTH
TE€OMETPUUYECKON ONTUKH

74 CKOpPOCTb CBETA U METO/Ibl €€ U3MEPEHUS

75 Jucnepcus ceera

76 WuTepdepennys cBera

77 KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
HAOJIOICHUS] MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3a1a4

79 [TpumeHeHue UHTEpPEepeHIINN

80 Judpakuus ceeta

81 JudpakimonHas pemeérka. Y cioBue
Ha0JII0/IEHUS TJIaBHBIX MAKCUMYMOB

82 Pemenue 3anau

23 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tossipu3anus ceera

84 Pemenne 3amau

85 CBeToBbI€ SIBJIIEHUS B IPUPOJIE

26 O0001eHre 1 cucTeMaTU3aus 3HAHUHI 110
teme "OnTuka"

87 KoHnTtponbHas padora mo teme «OnTuka»
['paHuIIbl IPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJANHAMUKU U
MPUHIMI OTHOCUTEIbHOCTH

29 ITocTynaTel cnenuanbHOW TEOPUU

OTHOCHUTCJIIbHOCTH




[IpocTpaHCTBEHHO-BpPEMEHHOM UHTEPBAJL.
[IpeoGpazoBanus Jlopenma. Ycinosue

90 IpUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3amMeIJIeHIe BPEMEHHU U
COKpAIICHHUE JIJTUHBI

o1 DOHeprusi ¥ UMITYJIbC PETSITUBUCTCKON |
YaCTHIIbI

9 CBsi3b MacChl C YJHEPTHEl U UMITYITECOM 1
PEJSITUBUCTCKOM YaCTHUIIbl. DHEPTHsl MOKOsI

93 PaBHOBECHOE TEIJIOBOE U3IyUYEHUE 1

94 3akoH cmenienus Buna 1

95 I'mnoresza M. Ilnanka o kBaHTax. OTOHBI 1

96 OHeprust ¥ UMITyJIbC HOTOHA 1

97 ®otoaddext. OnbiTel A. I'. CroneTosa. |
3akonbl horodrddekra

08 YpaBHenue DitHmTeiHa 115 porodddexra. |
"Kpacnast rpanuna” dororddexra

99 JlaBnenue cera. OnpiTel [1. H. Jlebenena 1

100 BosmoBbIe ¢cBOMCTBA YaCTHI] 1
Bousnbl ne bporins. /[nuHa BoJHBI e

101 Bpoiinst u pazmepbl 007aCTH JIOKATA3AITIH 1
JIBIDKYIICHCS] YaCTUIIBI

102 KoprnyckyisipHO-BOJIHOBOM yaliu3m 1

103 Jndpakius >1eKTpOHOB Ha KPUCTAIIIAX 1
Crneunduka u3smMepeHuit B MUKpOMHUPE.

104 CoOTHOLIEHUS] HEOTTPEAECIEHHOCTEN 1
I'eiizenOepra

105 Pemenue rpadudeckux 3agau 1

106 Pemienue pacu€THpIX 3a1a4 1




107

KoHTtponbHas pabota mo temam: "OCHOBBI
CTO", "KopnyckynsipHO-BOJTHOBO#
ayanusm'

108

OInBITHI 10 UCCIIEIOBAHNIO CTPOCHUS aTOMA.
[TnanerapHast Mozens atoma Pesepdopaa

109

IToctynatel bopa

110

Buner ciektpoB. CiekTp ypoBHEHN 3HEprun
aToMma BOAOpOAa

111

CrHoHTaHHOE U BBIHYKACHHOC U3JIYUYCHUC
CBCTa

112

Jlazep

113

Hyknonnas mozens siipa ['eiizen6epra-
MBaHeHKo. 3apsii 1 MacCOBOE YHCIIO AIpa.
W3oronsl. PainoakTuBHOCTH

114

3aKoH pasoaKkTUBHOTrO pacnajaa. ColicTBa
HOHU3UPYIOLICTO U3TTYUYCHUS. Bmusune
PaanOaAKTHUBHOCTH HA XUBBIC OPraHU3MBI.
Ho3umerpus

115

OHeprus CBs3U HYKJIOHOB B siipe. SepHble
cuibl. [ledext maccel sapa. SnepHbie
peakuuu. SnepHeie peakTopsbl. [Ipodiemsl
YIPABISIEMOT0 TEPMOSAIEPHOTO CUHTE3A.
OKOJIOTUYECKHE ACTIEKTHI Pa3BUTHS SIEPHON
SHEPreTUKH

116

MeTopl perucTpaIiy U UCCIICI0BAHMS
AJIEMEHTApHBIX YyacTull. OyHIaMEeHTaIbHbBIE
B3anMo/eiicTBus. bapruoHbI, ME30OHBI U
nentonsbl. [IpeacraBnenune o CtanaapTHOU
Mozesid. KBapk-TitooHHas MOJIeNb aIpOHOB




117

®dusuka 3a npeaenamu CTaHaapTHON
Mozaenu. TéMHast MmaTepus v TEMHas
sHeprus. EnuHcTBO pusnueckoit kapTUHBI
MHpa

118

OTalbl pa3BUTHA aCTPOHOMUH. 3HaueHHUe
ACTPOHOMUH

119

[TprMeHUMOCTh 3aKOHOB (PH3UKHU IS
00BSACHEHHS TIPUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/IbI ACTPOHOMUYECKIX
HCCIICIOBaHUIM

120

CoBpeMEeHHBIC ONTHYCCKHE TEIESCKOTIBI,
pamoTeNeCcKOIbl, BHEaTMOC(hepHas
ACTPOHOMUSI

121

Bun 3Bé3anoro neba. Co3Besnus, spKue
3Bé3I[I)I, IIJTaHETHI, UX BUIUMOC JIBMXKXCHUC

122

Conueunas cucrema. Conure. Conaeunas
AKTUBHOCTD. I/ICTO‘IHI/IK BHCPFI/II/I COJ'IHHa Hu
3BE3N

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
Juarpamma "cnekTpajibHbIN Ki1acc —
CBETUMOCTB"

124

3B€3)II>I TJIaBHOM IT0CJICI0BATCIILHOCTU

125

BuyTtpennee crpoenue 38€31. CoBpeMEHHBIE
MPEJCTABICHUS O TPOUCXOKICHUH U
spomronri CoJIHIIA | 3BE311. DTaIlbl JKU3HHU
3BE3N

126

Maineunsii [lyte — nama ["anaktuka. Tursl
rajakTuk. Y€pHble ABIPBI B AAPAX FATAKTHK

127

Bceenennas. Pacimpenue BeenenHoil. 3akoH




Xab6mna. Teopus bonbiroro B3psiBa.
PenukToBoe n3nydeHue

128

MacmrabHast cTpykTypa Beenennoii.
MeraranakTuka

129

Hepeménnbie npo01eMbl aCTPOHOMHUH

130

DU3NYECKHUI MPAKTHKYM TI0 TEME
"HccmeaqoBaHue MAarHATHOTO ITOJIST
IMOCTOSSHHBIX MarHUTOB' WJIN
"UccnenoBaHnue CBOMCTB
deppomarneTuxoB" uinn "MccnenoBanue
JIEUCTBUSI TOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

131

@U3NYECKUN PAKTUKYM 110 TEME
"N3mepenue cunsl AMnepa" win "HU3ydenune
3aBHCUMOCTH CHUJIbI AMIIepa OT CHJIbI TOKa"
nin "OnpeneneHre MarHuTHON UHIAYKIIUU
Ha OCHOBE M3MepeHus cuiabl Amnepa”

132

@uU3NYECKUN PAKTUKYM 110 TEME
"UccnenoBanue sBICHUA
AJIEKTPOMATHUTHON MHAYKLIMU" WK
"OnpeneneHre UHIYKIIMUA BUXPEBOTO
MarHUTHOrO moJst"

133

DU3NYECKUN TPAKTUKYM T10 TEME
"UccnenoBanue sIBJICHUS CAMOUHYKIIH"
i "COopKa MOJIEIH dJIEKTPOMArHUTHOT'O
reseparopa’

134

DU3NYECKUN IPAKTUKYM I10 TEME
"N3mepenue neproa CBOOOTHBIX
KOJIEOAHUI HUTSHOTO U MPY>KMHHOTO




MAasITHUKOB"

135

OU3NYECKUN TPAKTUKYM T10 TEME
"IIpeobpa3oBaHre YHEPTUH B MPYKUHHOM
MasiTHUKe"

136

Pu3nyecKkuii MPakKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOI0 TOKa 4epe3
MOCIICIOBATEIIFHO COSAUHEHHEIC
KOHJIEHCATOp, KaTYLIKy U pe3ucTop" Win
"HUccnenoBanue pabOThl HICTOYHUKOB CBETA
B LIENIM IEPEMEHHOTO TOKa"

137

@u3NYECKU MPAKTUKYM 110 TEME
"M3ydyeHne napamMeTpoB 3ByKOBOW BOJIHBI"

138

@U3NYECKUN PAKTUKYM 110 TEME
"N3MepeHne nokasaress IpeaoMIeHUs
crexna" win "llonyuenue uzoOpakeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla U JIMH3bI"

139

PuU3NYECKH MPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO
PacCTOSIHUS OT BeIIecTBa (Ha mpuMepe
kuakux auH3)" unu "M3mepenue
(OKYCHOTO PacCTOSIHUSI pACCEUBAIOIINX
uH3"

140

DU3NYECKUN TPAKTUKYM T10 TEME
"Habmonenue aqudpakunu, nHTephEepeHITNN
Y NoJIsipu3aluuy cpera'

141

OU3NYECKUN TPAKTUKYM T10 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUN
pPEeNATUBUCTCKHUX YacTHIl (1o pororpadusim
TPEKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM




noJie)"

142

OU3NYECKUN TPAKTUKYM T10 TEME
"N3mepenne nocrosiHHOM [1nanka Ha
OCHOBe ucciieoBanus Goroddpdexra” wim
"HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOINO/ OT HalpsHKeHus "

143

Pu3nYeCKUil MPAKTUKYM 110 TEME
"HccnenoBaHue CIIEKTpa pa3peXeHHOIO
aTOMapHOI0 BOJOPOJA U U3MEpEHUe
noctosiHHoU Punbepra”

144

@u3NYECKU MPAKTUKYM 110 TEME
"HccnenoBanue paIuoakTUBHOTO (hoHa ¢
MCIIOJIb30BAaHUEM J103UMeETpa" WIn
"H3y4eHue moriaonieHus 6eTa-4acTull
aJTIOMUHUEM"

145

@u3NYECKU PAKTUKYM 110 TEME
"HaGmronenus 3BE34H0r0 HeOa

HEBOOPYX EHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX TIPHIIOKCHUH IS
OTIpEeIeTICHUS TTOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3usi CeBepHOro Moxyniapus u sipkue
3BE316l" win "HaOmroneHus B TEIECKOI
JIyHBI, TUTaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIeHH"

146

O0001eHre U cUCTEMAaTH3alU 3HAHUI.
Ponb Gu3uku u acTpoHOMHHU B
HKOHOMUYECKOU, TEXHOJIOTHYECKOH,
COLIMAJIBHOW U 3THYECKOH cepax




JACATCIIBHOCTH YCJIOBCKaA

147

O00011eHre U cUCcTEMAaTH3alUs 3HAHUI.
Poinb 1 MecTO (GU3UKHU ¥ ACTPOHOMHH B
COBPEMEHHOM HAyYHOUN KapTHHE MUPA

148

O0001IeHNE U CUCTEMATH3AIMs 3HAHNM.
Ponb ¢pusnueckoi Teoprn B HOPMUPOBAHHN
npe/ICTaBICHUMN 0 (U3NIECKOI KapTHHE
MHpa, MeCTO (PU3UUECKON KapTHHBI MHpa B
00I1IeM psITy COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX NPEJCTABICHUN O IPUPOJIC

149

O00011IeHE U cUCTEMATH3alU 3HAHUH 110
teme "Kunemaruka"

150

O0001IEeHNE U cUCcTEMATH3aIlNs 3HAHUH 110
teme "Kunemarnka"

151

O0001eHne 1 cucTeEMaTU3aIM 3HAHUH 110
teme "JIlunamuka"

152

O0001eHne 1 cucTeEMaTU3aMs 3HAHUHI 110
teme "CTaTtuka TBepaoro tena'

153

O0001eHre 1 cucTeMaTU3aIusg 3HAHUI 110
TeMme "3aKoHbl COXpPAHEHUsI B MEXaHHUKe"

154

0O0001eHre 1 cucTeMaTU3aus 3HAHUI 110
Tteme "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
teopun"

155

O0001eHne 1 cucTeMaTU3alusg 3HaAHUH 110
teme "Tepmonunamuka. TernnoBbie
MAaIIuHE"

156

O0001eHre U cUCTEMAaTU3alU 3HAHUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
da3zoBbIe nepexoabl"”




157

O06o011eHre U cucTeMaTu3alns 3HaHU| 110
TeMme "DieKkTpuyueckoe mnoie"

158

O06o011eHre U crucTeMaTu3alus 3HaHU| 10
teMme "TloCTOSIHHBIN AeKTpUuYeCcKUui TOK"

159

O06o011eHre U crucTeMaTu3alvs 3HaHUU 110
teme "Toku B pa3nuuHbIx cpegax”

160

O00011eHrE U CUCTEMAaTU3aLU 3HAHUM 110
TeMme "MaruutHoe noJe'

161

PesepBHbIii ypok. O600IIeHNE 1
cHCTEMATH3alMs 3HAHHU 110 TEME
"JJIeKTpOMarHuTHasi MHIyKIus"

162

PesepBHblit ypok. O6001IeHNE 1
cHUCTEMaTH3allks 3HAHHH 110 TeMe
"MexaHudeckue KojaeoaHus"

163

PesepHbIif ypok. O60011IeHNE 1
CUCTeMAaTH3aIHs 3HAHUH 110 TeMe
"JJIeKTpOMarHuTHhIC KoJieOaHus"

164

PesepBHbIii ypok. O000IICHNE 1
CUCTEMaTH3alus 3HAHUH 110 TeMe
"MexaHn4ecKue 1 3JeKTPOMarHuTHbIE
BOJIHBI"

165

PesepHbIil ypok. O600111eHNE 1
cucTeMarusanus 3gagui mo reme "Onruka"

166

PesepBHbIil ypok. O60011IeHHE 1
cucTeMatusanus 3Hagui 1o teMe "OCHOBEI
cTO"

167

PezepsHblil ypok. O6o01meHue u
cucTeMaTHU3alys 3HaHUH 110 Teme
"KopnycKyisipHO-BOIHOBOM Ayajiu3m"




168

PesepBHbIil ypok. O60011IeHNE 1
cucTeMaTu3alys 3HaHui 1o teMe "dusnka
aTomMa"

169

PesepBHbIil ypok. O60011IeHHE 1
cUcTeMaTu3anus 3HaHui 1no teme "dusnka
ATOMHOTO SiIpa M JIEMEHTAPHBIX YacTHII"

170

PesepBHbIit ypok. O600IIeHNE 1
CUCTEMaTH3aIlUs 3HAHHUH 10 TEME
"DnemeHTHl acTpoduszuku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







