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MOSACHUTEJIBHAS 3AITUCKA

[Iporpamma mo ¢u3uke Ha ypOBHE CpeaHero obmero obpa3oBaHus pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3zoBaTeIbHOM
nporpammel, npenctaBieHHbix B @I'OC COO, a takke ¢ yd€rom denepanbHON paboueit
nporpaMmbl BocnuTanuss v KoHuenuuu npenopaBaHusi ydeOHoro mnpenmera «@Pusuka» B
oOpa3oBaTenbHbIX oOpraHuzanusx Poccuiickoit  @enepanuy, peanu3ylolMX OCHOBHBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpIKaHUE,
YCTaHaBJIMBAaET PEKOMEHIYEMYIO IOCIIEA0BAaTENbHOCTh M3YyYEHHS TE€M M pa3fesioB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3EH, JIOTUKH Y4eOHOTO
mporecca, BO3PAaCTHBIX oOcoOeHHOcTel oOywaromuxcs. [Iporpamma mo ¢Qusuke maér
NPECTaBICHNUE O IEJSAX, COACP)KAaHUM, OOIIEH cTparernu OOy4YeHHWs, BOCIIUTAHUS U Pa3BUTHUS
oOyuyaromuxcs cpecTBaMu yueoHoro npeamera «Du3uka» Ha yriyOJIEHHOM YPOBHE.

N3yuenne kypca Qu3MKK yriIyOJEHHOTO YPOBHSA I03BOJIAET pEalIM30BaTh 3aJauu
npodecCHOHAIBHON OpPHEHTALMK, HAlpaBJIEHO HA CO3JlaHHE YCIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M  TBOPYECKUX CIOCOOHOCTEM KaXIbIM OOy4aroluMCsi, KOTOpbIE
HEOOXOAUMBl Il NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATIbHOCTSIM.

B mporpamme mo ¢usuke onpenensrorcs IUTAHUPYEMbIE pe3yJabTaThl OCBOCHHUS Kypca
¢u3uKn Ha YpOBHE CpeaHEero oO0Imero oOpa3oBaHMs: JHMYHOCTHBIC, METalpeIMETHBIC,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToA0I0rnuecKo OCHOBOM ISl pa3paboTKU
TpeOOBaHUI K JMYHOCTHBIM, METAlPEeIMETHBIM U IMPEIMETHBIM pe3yJbTaTaM OO0y4aroIluxcs,
OCBOMBIIKX MPOrpaMMy 1o (pU3MKE HAa YPOBHE CPEJHEro o01ero oopa3oBaHus Ha yriayOoiEHHOM
YPOBHE, SIBJIIETCSA CUCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (M3MKM Ha YriayOlEHHOM YypOBHE, B TOM
YHClie IPeIMETHbIE PE3yIbTaThl IO rojlaM O0yUYeHUs;

cojiepxkanue yueOHoro npeamera «Pu3uKay mo rojgam 00ydeHus.

[IporpaMmma mo ¢u3KMke HMeeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKU IS COCTABJIEHUSI CBOUX PabOUUX MPOTrpaMM.

[Iporpamma 1O (U3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4YUTEIeH U
IIPEIOCTABISAET BO3MOXKHOCTH JUISl peaju3alyd pPa3IMUHBIX METOJMYECKHMX TOAXOAO0B K
IpenojiaBaHuio (U3UKKM Ha YrIyOJIEHHOM YPOBHE NpPU YCIOBHUU COXPAaHEHHs 00s3aTeIbHON
4acTU COJIEp’KaHus Kypcea.

®dusnka Kak HayKa 0 HanOoJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIH BKJIAJl B CUCTEMY 3HAHUN 00 OKpYXKarolleM MHpE.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUI, N3y4aeMbIX
XUMHEH, Ouonorueit, gusnueckoir reorpadueit u actpoHomueil. Vcrnonb30BaHHe M aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpeaenusio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOSHHS KOCMOCa, MOJYy4YeHHS HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBaMH. M3ydeHue (U3MKM BHOCUT OCHOBHOM BKJaa B
(GbopMHpPOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydarmierocs, B (QopMupoBaHue
YMEHUH NPUMEHATh HAYYHbIM METOJ| TO3HAHUS IIPU BBIITOJIHEHUH UMM Y4EOHBIX UCCIIEI0OBaHUM.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIIACCHUYECKOW, TaK U
COBPEMEHHOU (DU3UKH.

Hoea zenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKpYT (u3uueckux Teopuil. Bemgymmm B kypce siBisieTcss (OpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoen zymanumapuzayuu. EE peanuzanus npeanoiaraeT UCMojab30BaHUE T'YMaHUTAPHOTO
noTeHnuana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoess npuxnaomou nanpasenennocmu. Kypc dumsuku  yrmyon€HHoro  ypoBHS
IpEeIoiaraeT 3HaKOMCTBO C IIMPOKHM KPYTOM TEXHUYECKHX U TEXHOJIOTUYECKHUX MPHIIOKCHHUN
M3YYEHHBIX TEOPHH U 3aK0HOB. [Ipu 3TOM paccMaTpUBarOTCS Ha YPOBHE OOIIMX MPEACTaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoesn IKonocuszayuu peanusyercs IOCPEICTBOM BBEACHUS DJIEMEHTOB COJEp>KaHus,
MOCBSIIEHHBIX IKOJIIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPOOIeM PallMOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue conepkKaHus MPOrpaMMBl 10 (PU3UKE TOJHKHO OBITH OCTPOSHO HA MPUHITUIIAX
CUCTEMHO-/I€ATEIbHOCTHOr O noaxozaa. g pusuku peanusanus 3TUX NIPUHIUIIOB O0a3upyercs Ha
UCIOJIb30BAaHUN CaMOCTOSTEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JEeWCTBYOLIEro (akropa
yuyeObHoro mponecca. /[lng yrnyOn€HHOro YypoBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUYEHHUYECKOT0 SKCIIEPUMEHTa, BKIJIIOYAIOIIET0 (PPOHTAIbHBIE YUYEHHYECKHUE OIbITHl MpHU
U3y4eHHUM HOBOIO MaTepualsa, JlabopaTopHble paboTel M paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peanu3anuy (pU3MUECKOro NpakTHukyma. B mepBom ciyyae MpakTHUKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMM B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 7To mHTerpanus paboT MpakKTHKyMa B CHUCTEMY
71ab0paTOpHBIX paboOT, KOTOPbIE MPOBOASITCS B Mpolecce u3ydeHus paszaena (temsl). [Ipu aTom
1ol paboTamMH MPaKTUKyMa TOHUMAETCsl CAMOCTOSITEIIbHOE MCCIIEI0BaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA €3 MOIAaroBoi HHCTPYKIIUU.

B nporpamme no ¢usuke cucrema yueHHUECKOTO HKCIEPUMEHTA, J1a00paTOpHbIX paboT u
MPAaKTUKyMa MPeCTaBlIeHa eUHBIM IepeuHeM. BrIOOp TeMaTUKu AJis 3TUX BUAOB YICHHUECKUX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCS y4aCTHMKaMHM 0Opa3oBaTENbHOrO IMpoliecca MCXOIS M3
O0COOEHHOCTEl MOYPOYHOrO TIUIAHUPOBAHUA M OCHamleHus KkabuHeta ¢usuku. Ilpu sTOM
oOecrieunBaeTcsl OBNAJICHUE OOYYAIOUIMMHCS YMEHHUSMH TPOBOJUTH TIPSIMBIE W KOCBEHHBIE
U3MEpPEHUs, MCCICOBAHUS 3aBHUCUMOCTEH (M3WYECKUX BEIWYMH WM IOCTAHOBKY OIBITOB IIO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bonbioe BHUMaHue yenseTcsl peleHHIo pacuETHBIX U KadyecTBEHHBIX 3a1ad. [lpu sTom
JUI Pacy€THBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
(du3nUecKoil MOJeNbI0, MO3BOJISAIOMINE TPUMEHATh U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJHOTO pa3lena Kypca, Tak M MHTETpUpPYs NPUMEHEHHE 3HAHUM W3 pas3HbIX pasznenoB. s
KaueCTBEHHBIX 3aJjad IMPUOPUTETOM SABIAIOTCS 3aJaHMsl Ha OOBsICHEHHE/TpeAcKa3aHue



MpOTEeKaHUsl (U3MYECKUX SBICHHN U MPOILIECCOB B OKPYKAIOIICH XU3HH, TpeOyromue BbIOOpa
(bu3nUecKoil MoeNH Ui CUTyalluu MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm c¢ TpeboBanusimu  PI'OC COO Kk MaTepuasbHO-TEXHHUUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
oOuiero o0Opa3oBaHMs JOJDKEH HM3y4daThCsl B YCIOBHUSX IPEAMETHOro KaOuHera. B kaOuHere
(GU3UKU T0JKHO OBITh HEOOX0AMMOE J1IA00PATOPHOE 00OPYOBAHUE JUISI BBITOJIHEHUS YKa3aHHBIX
B IIporpaMMe Io (pu3MKe y4eHHYECKUX OIBITOB, Ja0OpPaTOPHBIX PabOT U pabOT MpaKkTUKyMa, a
TaKXe JIeMOHCTpallMOHHOE 000py10BaHHE.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHLUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECHEeYMBACT MOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe I10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMIIUPUYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE ISl YUYCHHUYECKHX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOEeCleyMBaeTcsi B pacyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuyaromuxcs. TemaTnyeckue KOMIUIEKThl J1abOpaTOPHOro oOOOpYJOBAaHUS JOJKHBI OBITh
IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUU AHAJOIOBBIX U LU(POBBIX HNPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU TIETISIMU U3Y4YEHUST (GPUUKU B 00IIEM 00pa30BAHUU SIBISIFOTCS:

(dopMHpoBaHHE UHTEPECA U CTPEMIICHUS 00YUAIOIIUXCS K HAYIHOMY U3yUEHHIO TIPUPO/IBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

pa3BUTHE TPEACTAaBICHWH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOIEHHS K OKPY)KAIOILIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHHMS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3HKHY;

dopmHpoBaHHEe YMEHMH OOBSCHATH SIBIEHUS C UCIOJIb30BaHUEM (DU3NYECKMX 3HAHUU U
HaYYHBIX J0Ka3aTeJIbCTB;

dbopMHpOBaHUE TIPEACTABICHUN O pOJM (U3UKU ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABIEHUH O BO3MOXHBIX cdepax Oynymell mnpodeccuoHanbHON
NeSITETIbHOCTH, CBSI3aHHBIX C (DU3UKOM, IMOATOTOBKA K JaNbHEHIIeMy OOYyYeHHIO B OJTOM
HarpaBJICHUH.

JlocTikeHnne 3TUX Lenel oOecreyrBaeTcsi pelIeHHeM CIEAYIONMX 3ajad B Ipolecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:

npuoOpeTeHre cHcTeMbl 3HaHUH 00 00X (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIFOUAs] MEXAHUKY, MOJIEKYJSIPHYIO (PH3HUKY, SJEKTPOJINHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTHI acTPOU3HKH;

dbopMupoBaHUE YMEHUI IPUMEHSITh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHUS (PU3NIECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;

OCBOCHHE CIIOCOOOB pEIIeHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIENbIo,
3aja4, TMOPA3yMEBAIOIIUX CAMOCTOATENBHOE CO3AaHuEe (PU3UUYECKOM MOJeNnu, aJeKBaTHOU
YCTIOBHSIM 33J1au¥, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3UYECKHMX OCHOB M MPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;



OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEACHUSA (PUINUECKHUX
HKCIEPUMEHTOB, aHAJM3a M HWHTEpHpeTaluu HWHPOPMALUU, ONPEACTICHUs JTOCTOBEPHOCTU
IIOJIyYEHHOT'O pE3yJIbTaTa;

CO3/IaHUE YCJIOBUW JUISI PA3BUTHUSL YMEHHUU MPOEKTHO-UCCIENOBATEIBCKON, TBOPYECKOM
JESITEIIbHOCTH;

pa3BUTHE UHTepeca K cepaM npodhecCHOHATBLHOM NeSTeIbHOCTH, CBA3aHHON C (PU3UKOM.

B cootBerctBun ¢ TtpeboBanusMu PI'OC COO yrinyOn€éHHBIM YpPOBEHb H3YUCHHS
yuebHOoro mnpenmera «®Pusnka» Ha YpPOBHE CpelHEro oOmero oOpa3oBaHUS BbIOMpaeTCs
00y4JaromuMucs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEHUaIbHOCTAM (U3HUKO-
TEXHHUYECKOTO MPOUIISL.

Ha u3yuenue ¢pusuku (yriyOon€HHbIN ypoBEHb) HAa YPOBHE CpeAHEro o0I11ero oopa3zoBanus
otBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 yacoB B Hepento), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JellaeT BBIOOp MpOBeIeHHs J1a00paTOpHBIX padboT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEH 00yUYaOLTUXCS.



COILEPKAHUE OBYYEHUSA

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

BzaumopaeicTBUE NOCTOSTHHBIX MAarHMTOB M MPOBOJHHMKOB C TOKOM. MarHuTHoe IOJe€.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3uuuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
WHIYKLUU.

MarautHoe 1ojie IPOBOJHUKA C TOKOM (IPSIMOTrO MPOBOJHHKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OmbIT DpcTea.

Cuna Amriepa, €€ HanpaBJICHUE U MOYJIb.

Cuwia Jlopenua, e€ HampaBlieHHE€ W MOJIYJb. JIBHKEHUE 3apsHKEHHOM 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

MarnutHoe nosne B Bemectse. PeppoMarHeTUKH, apa- U TUAMArHETUKH.

TexHudeckue yCTpPOHWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: NPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, 3JIEKTpojaBUTaTeNb SKOOW, YCKOPHUTEIU
3JI€EMEHTapHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMI WHAYKIMA MarHUTHOTO TIONS TOJOCOBOTO U IMOIKOBOOOPa3HOIO
MIOCTOSIHHBIX MarHuTOB.

KaptuHa nuHUN MarHMTHOM MHIAYKIUM MOJS JJIMHHOTO MPSMOro IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evicrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>keHus mMy4yKka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMN AeCTBUS SEKTPOM3MEPUTENFHOIO TPUOOPa MAarHUTOAIEKTPHUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccenenoBanue MarHUTHOTO ITOJISL HOCTOSIHHBIX MarHUTOB.

Hccnenoanue cBONCTB (heppoOMarHeTUKOB.

HccenenoBanue 1elcTBUSA NOCTOSSHHOTO MArHATA HA PAMKY C TOKOM.

N3mepenue cuinsl AMmepa.

N3y4eHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHUJIBI TOKA.

OmnpeneneHne MarHUTHOM MHYKIIUU HA OCHOBE N3MEPEHUS CHIIbI AMIIEpa.

Tema 5. dnexmpomaznumnan uHOYKYUs.

SBnenue snexkTpoMarHUTHOM MHAYKIMM. [loTOk BexkTopa MarHMTHOM MHAyKuuu. DJC
WHIYKIWW. 3aKOH 3JeKTpoMarHWTHOM uHAykunu @Dapanes. Buxpepoe anekTpuueckoe moJe.
Toxku dyko.

OJIC vHAYKIIMY B IPOBOJIHUKE, JTBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM TTOJIE.

ITpaBuio Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTUBHOCTM B II€NM IOCTOSHHOTO ToOKa. SIBieHue
camounaykiuu. 3/1C caMOMHIyKIIUU.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE TIPOLECCHl: HMHAYKIMOHHAs II€Yb,
COJICHOUJ, 3al1UTa OT 3JEKTPU3ALNH TEJ IPH IBHKEHUH B MAarHUTHOM I10JI€ 3€MJIN.



Hemoncmpayuu.

HaOGmtonenue siBiieHUst 3JIEKTPOMAarHUTHOM UHTYKIIUH.

Uccnenoanue 3aBucumoctd JDJ[C MHAYKIMHM OT CKOPOCTH HM3MEHEHUS] MarHUTHOI'O
IOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHUAEBON (MEIHOW) TpyOe.

SIBneHne caMOMHIYKIUU.

HccnenoBanue 3apucumoct JJIC caMOMHIYKIMHA OT CKOPOCTH MU3MEHEHUs CHUJIbI TOKa B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeul, npakmuxym.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUU.

Ornpezenienre UHAYKIIMA BUXPEBOTO MATHUTHOTO TIOJIS.

WccnenoBanue siBJIeHUS CAMOUHIYKITUH.

COopka Mozienu 3NIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3gean 5. Kojie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KomnebarenpHast cucrema. CBOOOIHEBIE KOJIEOAHUS.

['apmonnueckue  konebanus. KuHemaTmueckoe UM JAMHAMHUYECKOE  ONMCAHUE.
DHEpPreTUYecKoe  OINHUCAaHWE (3aKOH COXpaHEHUs] MEXaHWYeCKOW dSHepruu). BwiBox
JTUHAMHUYECKOTO0 OINHUCAHMUSI TAapMOHUYECKUX KOJIeOaHMM H3 WX DHEPreTHYeCKOro U
KHHEMAaTHYECKOTO OIHCAHHUS.

AMrutyaa u ¢asza koneOanuid. CBsi3p aMIUIMTYABI KOJ€OaHUI MCXOJHON BEIUYUHBI C
aMIUTUTYIaMU KoseOaHui €€ CKOPOCTH U YCKOPEHHUS.

[Tepuon u yactota konebanuid. [leproa MaabIx CBOOOAHBIX KOJNEOAHUI MAaTEMATHUECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KoNeOaHU TPYKMHHOTO MasiTHUKA.

[TonsTe o 3aTyxarmommx KojeOaHusx. BeiHyxaeHHble KoneOanus. PesoHaHnc.
Pe3onancHas kpuBas. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJIE0aHMSI.

TexHU4YecKne yCTPONCTBA W TEXHOJIOTMUYECKHE TIPOIECChl: METPOHOM, Yachl, Kaueiw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KoaebaTenbHOrO ABUKCHHUS.

Habmronenne He3aBUCHMOCTH TepHO/Ia MaJIbIX KOJeOaHUH rpy3a Ha HUTH OT aMILTUTY/IBI.

HccnenoBanue 3aTyxaromux KoJaeOaHUi 1 3aBUCUMOCTH MepHOJa CBOOOTHBIX KoJeOaHun
OT COIPOTHUBJICHHUS.

HccnenoBanue konebaHW Tpy3a HAa MACCHBHOM IMpPYXHHE C Ielbi0 (OPMHUPOBAHUS
MIPEACTABICHHH 00 UAcATbHON MOCIN MTPY>KUHHOTO MasSTHHKA.

3aK0H COXpaHEHUs YHEPTUHU TIPH KOJICOAHUSIX TPy3a Ha MPYKUHE.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Habmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenue nepuoia cBOOOIHBIX KOJIEOaHUN HUTSHOTO U IPYKMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKCHUS TEJa B X0JI€ KOJICOaHMIA Ha YIIPYTOM TOJIBECE.

N3yueHnue ABUKEHUS HUTSHOIO MASITHUKA.

[TpeobpazoBaHne F3HEPTHH B IPYKUHHOM MasiTHUKE.



HccnenoBanue yObIBaHUS aMILTUTY/bI 3aTyXalOUINX KOJI€OaHUH.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. InexkmpomazHumnele Koedanus.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAaHUS B HUACATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3pb aMIUTUTYABI 3apsga KOHIEHcATopa ¢
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEHUs SHEPTUH B UJEATBHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxarolue 3JIEKTPOMarHuUTHbIE KoJjeOaHUs. BbIHYXJEHHBIE 3JIEKTPOMArHUTHbBIE
Kosie0aHusl.

IlepemeHHbIII TOK. MOIIHOCTH NEPEMEHHOrO0 TOKA. AMIUIUTYAHOE U JEHCTBYIOLIEE
3HAYCHHUE CHJIbI TOKA U HAIIPSDKEHUS TIPU PA3IMYHON (OopMe 3aBHCUMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycouJabHbIN IepeMEHHbIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyllKa UHIYKTUBHOCTU
B LIENIM CUHYCOUJAJIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHc HanpsKeHui.

Wneanbublii Tpanchopmarop. IIponsBonctBo, nepepada u norpeOiaeHue 3JIEKTPUYECKON
JHEPruu.

OKOJIOTUYECKUE PHUCKHU IIPU INPOMU3BOJACTBE 3JIeKTpodHepruu. KynbTypa mcnosb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHu4yeckue yCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU JJIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

3aBUCUMOCTh YaCTOTHI CBOOOHBIX KOJI€OaHUH OT MHAYKTUBHOCTU M €MKOCTH KOHTYpa.

OcumsuiorpaMMsbl 3J1€KTPOMarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 37€KTpOMarHUTHOTO T€HEpaTopa.

BoiHyX1€HHBIE CHHYCOHIaTIbHBIE KOJIe0aHusl.

Pesucrop, karymika UHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopA.

VYcTpoiicTBO M MPUHIIMIT ASUCTBUS TpaHchopMaTopa.

Mopnens IMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

N3yuenue tpanchopmaropa.

HccenenoBanue nMepeMEeHHOr0 TOKA 4epe3 IMOCIEA0BATENbHO COCIMHEHHBIE KOHAEHCATOp,
KaTYyILKY U PE3UCTOP.

Habmroienue 31eKTpoMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B 1IETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL.

MexaHuueckue BOJIHBI, YCIOBHA HX pacnpocTpaHeHus. [lonepeuynsle W IpoOAObHBIE
BoJIHBI. Ilepuon, ckopocTe pacnpocTpaHeHHUs U AJuHA BOJIHBI. CBOMCTBA MEXAHMUYECKUX BOJIH:
OTpakeHHe, TIpeIoMIIeHUEe, UHTephEepeHITHs U AU(PaKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arpsisHEHUE OKPYKAIOIIEH CpPEIbI.



ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS M3IIy4EHHUsS JJICKTPOMAarHUTHBIX BOJIH. B3anMHuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, IPEIOMIIEHHME, IOJISIpU3aLNs,
uHTEephepeHIHs U AU(PaKIIHSL.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHNE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHLIHMIIBI paguOCBA3H U TeNeBUACHUA. Pagronokanus.

DIEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHHUYeCKHEe yCTPOMCTBA M INPAKTUYECKOE NPUMEHEHHME: MY3BIKAJIBHBIE MHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeleBH30p, aHTeHHa, Tenedon, CBY-meub, yabTpa3zByKoBas
JMArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUITMHBI BOJIHBI OT YaCTOThI KOJIEOaHHH.

HaOnronenue oTpakeHus U MpeJoMIICHNs MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu 1 Aupakiuy MEXaHHIECKUX BOJIH.

AKYCTUYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

Habmonenne cBs3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M 4YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

OO0HapyxeHue HH(PPaKpacHOTo U YIbTPa(HOIETOBOIO U3ITy4EHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

W3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonnHEHOE paclpoCcTpaHEHHUE CBETa B OJAHOpOoAHOM cpene. Jlyu cera. ToueuHslit
HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune n300pakeHUIl B IMJIOCKOM
3epkane. Cepudeckue 3epkaia.

[Ipenomnenue cBeta. 3aKkOHBI MpeJOMJIEHUs cBeTa. AOCONIOTHBIA  IOKa3aTesb
npesomiieHuss. OTHOCUTENBHBIM IOKa3aTenab INpesnoMieHHs. [oCTOSHCTBO 4acTOTBI CBeTa M
COOTHOILIEHHUE JUIMH BOJIH INPH IMEPEX0/ie MOHOXPOMATUYECKOT0 CBETa 4Yepe3 IpaHully pasjesna
JBYX ONTUYECKUX CpE.

Xon nyueit B npusme. Jucnepcust ceera. CiaoxHbIi coctaB Oenoro cBeta. LIBer.

[Tonnoe BHyTpeHHEE oTpaxkeHue. [IpeenbHbIil yroi MoJIHOr0 BHYTPEHHETO OTPAKEHHUS.

CoOuparomue M paccenBaroimue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasl CHja TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHUS TOHKOH cdeprudeckoit
JIMH3bI OT €€ TEOMETPUU U OTHOCUTENILHOTO IT0KA3aTeNs PEIOMIICHHUS.

dopMya TOHKOU JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.



XoJ yda, TPOIIEIIEro JUH3Y MO/ MPOU3BOJIBLHBIM YIJIOM K €€ TJIABHOM ONTUYECKON OCH.
[TocTpoeHne N300paKeHU TOYKHA U OTPE3Ka MPSMOI B COOMPAIOIINX M PACCEHBAIOIINX JIMH3AX
U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspematomnias cnocoOHOCTh. 713 Kak onTUyeckast CUCTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HAOMIO/IEHUsI MAaKCUMYMOB M MHUHHUMYMOB B HWHTEp(QEpEHIMOHHON KapTUHE OT JBYX
KOT€pEHTHBIX UCTOYHUKOB. [IprMeps! kitaccuuecknx nHTEP(EPEHIIMOHHBIX CXEM.

Hudpaxkmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(DPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue YCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHl: OYKM, JIyla, IEpPHUCKOIL,
¢doroannapaT, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE OINTHUKH, BOJOKOHHAS
onTHkKa, TUpaKIMOHHAs PEeIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

Habumroienne noaHoro BHYTpeHHEro oTpakeHus. MoJieib CBETOBO/A.

HccnenoBanue xo/1a CBETOBBIX ITYUYKOB YEPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Habmronenue natepdepeHnnu cera.

Habmtoienue 1BETOB TOHKUX MIEHOK.

HaGnronenue nudpakuuu cera.

N3yuenne quppakinOHHON PEIIETKH.

HabGnronenue mudpakiimoOHHOTO CIIEKTPA.

Hab6mronenue qucniepcuu certa.

Habmronenne nonsipusanuu cBera.

[TpyumeHeHre noaIpOrI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

N3mepenne nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BEIecTBA (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenue pOKyCHOTO pacCTOSIHUS PACCEHBAIOIIUX JIHH3.

[Toryuenue n300pakeHUs B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3HI.

[Toryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHncTpyrnpoBanue TeIeCKOMMYECKUX CHCTEM.

Habmonenue nudpakunu, nHTepdEepeHINN U TOISpU3aI1H CBETA.

W3ydeHne noaspu3aluy CBETa, OTPaXKEHHOTO OT OBEPXHOCTU AUDJIEKTPHKA.

N3yuenne naTephEepeHINM Ja3epHOTO U3TYUEHUS Ha JBYX LIEIAX.

Habmronenue aucnepcum.

Hab6mronenue u uiccnenoBanue AUQpakiimOHHOTO CIIEKTPA.

N3mepenne niMHbI CBETOBOM BOJIHBI.

[Toryuenue ciekTpa U3My4eHHUs] CBETOMO/IA TIPU TOMOIIH TU(PAKIIMOHHON PEerETKH.



Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHTEJILHOCTH.

I'paHnLBI IPUMEHMMOCTH KIJIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW  uHTepBasl.  IIpeoOpasoBanust  Jlopenma.  YcioBue
IPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJI€HUE BPEMEHU U COKpAallEHUE
JUIMHBI.

DHEPrus U UMILYJIbC PEISTUBUCTCKON YaCTHUILIBI.

CBs13b MacChl C SHEPTUEH U UMITYJICOM PEIATUBUCTCKON YaCTHULIbI. DHEPTUs IOKOS.

TexHHuYeckne YCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHL: CIIyTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Y4eHn4ecKkuii SKCIIEPUMEHT, TJa0opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpeznenenne MMITYJIbCAa U DHEPTUU PEIATUBUCTCKUX 4acTull (1o ¢ororpadusM TPEeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnycKkynapnuo-60aHno80il 0yaiusm.

PaBHOBeCHOE TeIUIOBOE H3IIyueHHE (M3JydyeHHe aOCOIIOTHO 4YEPHOro Tena). 3aKoH
cMerieHus Buna. ' unoresa [lnanka o kBanrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®otordpdexr. Omprter A. I'. CroneroBa. 3akoHbl poTtodddexra. YpaBHeHHEe DWHIITEHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBnenune cBera (B YacTHOCTH, MJaBJICHHE CBeTa HAa a0COJIOTHO TNOTJIONMIAIOIIYIO U
abCcoIIIOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.

BonnoBeie cBolicTBa yactull. Bomnel ne bpoia. JimHa BoaHel ne bpoitid U pasMmepsl
o0nacTH  JOKanu3alMM  ABIKYLIeics dactuipl.  KopmycKynsipHO-BOJHOBOM — Tyanu3M.
Judpaxius 3JeKTPOHOB HAa KpUCTaIax.

Crneuunduxa usmepenuit B Mukpomupe. CooTHoIeHHS HeonpenenéHnocTei [ eitzendepra.

TexHuuyeckue ycTpoucTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOANO/I.

Hemoncmpayuu.

®dotor( ekt Ha yCTaHOBKE C ITMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3akOHOB BHeIIHEro ¢porodddekra.

HccnenoBanye 3aBUCMMOCTH COITPOTUBIIEHUS MOIYIIPOBOAHUKOB OT OCBELIEHHOCTH.

Cseroauog.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenne nocrosinHo# [lmanka Ha ocHOBe nccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HaIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOoeHHUs aToMa. [Tnanerapnas moznens atroma Pesepdopna.

[Toctynatsl bopa. M3nydenue u moriouieHne (OTOHOB NPH MEPEXoJe aroMa ¢ OIHOTO
YPOBHsI SHEPTUU Ha APYTOH.

Buapsl ciektpoB. CrieKTp ypOBHEM 3HEPrUur aToma BOJA0pOa.

CnoHTaHHOE U BBIHYXJIEHHOE U3J1y4yeHHe cBeTa. Jlazep.



TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIN aHaIn3
(crieKTpoCKoI), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Habunronenne nuHeHyaTbIX CIIEKTPOB.

VY CeTpolCTBO U IEHCTBUE CYETUMKA HOHU3UPYIOIINX YACTHLL.

Ornpenenenne IIMHbI BOJIHBI JIA3EPHOTO U3IIYyYEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, nPaKmMuKym.

Hab6nronenue MMHEHYaToro crekrpa.

HccnenoBanue crieKTpa pa3peKEHHOr0 aTOMapHOI0 BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Punbepra.

Tema 3. @usuka amommno2o A0pa u 31eMeHMAPHLIX YaACHUY,.

Hyxnonnas moxaens simpa ['eiizenbepra—Banenko. 3apsia anpa. MaccoBoe 4uciio siapa.
N3oTomnsl.

PannoaktuBHOCTh. Asba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN Oeta-pacman. ['amma-
U3JIy4CHHE.

3aKkOH paJuOaKTUBHOro pacnana. PagumoakTuBHbIe H30TONBI B mpupone. CBoicTBa
MOHM3UPYIOLIETO U3JIy4eHUs. BiusHue paaroakTHBHOCTH HA KUBbIe OpraHu3Mbl. EcTecTBEeHHbIN
¢don uznyuenus. Jlozumerpusi.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Anepubie peakuuu. Jenenne wu cuHres snep. SAnepHsie peakropbl. IIpobGiemsl
YIPaBIAEMOr0 TEPMOSACPHOTO CHUHTE3a. OKOJOTMYECKHE AacleKThl pa3BUTHA  SIIEPHOU
DHEPrETHUKHU.

MeToapl perucTpaluy U UCCIEA0BAHNS AIEMEHTAPHBIX YACTHII.

@yHIaMEHTANbHBIE B3aUMOJCHCTBUA. bapnoHsl, Me30HBI U JIenTOHHI. [IpencraBneHue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJENb apOHOB.

®usuka 3a npeaenamu CtannapTHoN Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsl.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.

TexHuuyeckue ycTpoicTBa M TEXHOJIOIMUYECKHE IMPOLIECCHl: JO3UMETp, kaMepa BuibcoHa,
AIEPHBI  pEeaKTop, TEPMOSAEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenune normomenns 6eTa-4acTUI] ATFOMAHACM.

Pa3pnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otansl  pa3BUTHS  acTpoHOMuHW. IIpukinagHOe W MHPOBO33PEHUYECKOE 3HAYECHHE
acTpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU JUIsI OOBSCHEHUS MPUPOJBI KOCMHYECKHUX
00BEKTOB.

Metonpl acTpOHOMHYECKHMX HccieqoBaHU. COBpPEMEHHBIE ONTHYECKUE TEJIECKOIBL,
paIuoTeNecKoNbl, BHEATMOC(hEpHask aCTPOHOMHUSI.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, HX BUIUMOE IBUKCHHE.

Conneynas cucrtema.

Counniie. ConHeyHas akTUBHOCTh. Mictrounuk sHeprun CoHua u 3BE37.



3BE31bI, KX OCHOBHBIE XapAaKTEPUCTHKU. Jluarpamma «CHEKTpaJIbHBIA Kjacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM 10OCJIE0BATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTh» AJIs
3BE3]] [JIABHOM  IOCJIENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
IIPEJICTaBICHUSI O IPOUCXO0XKIEHUH U 3BotonK CosHIa U 3BE37. DTarlbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u nemwxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE AbIPHI B SAPAX TANAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopwus
Bonpuioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmonenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M  C  HCIOJIB30BaHHEM
KOMITBIOTEPHBIX TPWIOKEHUH Ui ONpEIesieHUs] IOJIOKEHHsT HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE C03Be31s1 CeBEpHOro Moymapus 1 sipKue 3BE31bl.

Habmronenus B Teneckon JIyHbl, T1aHeT, TYMaHHOCTEH M 3BE3IHBIX CKOIUICHUU.

Du3n4ecKuil MPaKTUKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIH30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TIOTPEIIHOCTH  HM3MEpeHHid  ¢u3mueckux BenuuuH. OIEHKa TpaHwuIl
IIOTPEUIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX HW3MEPCHHM, WCCIICOBAHHA 3aBHUCHMOCTEH  (DU3MYeCKHX
BEJIMYMH, MPOBEPKa MPEATIOKEHHBIX THMOTE3 (BIOOp M3 PabOT, OMUCAHHBIX B TEMATHUECKUX
paszenax «Y4eHHYeCKUi 3KCIIEpUMEHT, Ja00opaTOpHbIe paboThl, IPAKTUKYM).

O0o0maroniee NnoBTOPEHHKE.

OO6oOuieHne W cUCTeMaTH3alMsl  COJIEpKaHMs  pas3fieloB  Kypca  «MexaHMKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKAY», «IIEKTpoauHamuKay, «KomneOGaHus ¥ BOJHBIY,
«OCHOBBI cHeUaNbHONM TEOpUHM OTHOCUTENbHOCTHY», «KBaHTOBas (Qu3uka», «IIEeMEHTHI
ACTPOHOMUHU U aCTPOPUIUKI».

Pony ¢u3uku u acTpoOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW U
TUYECKON cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHON HayyHOW KapTUHE MHpa, 3HAUEHUE ONMCATEIbHOW, CHCTEMaTU3HUPYIOLIEH,
OOBSICHUTEIBHOM U MMPOrHOCTHYECKON (DYHKIMI (pU3NUECKOi Teopuu, poib (PU3NIECKON TeOpUn
B ()OPMUPOBAHUU TPEACTABICHUN O GU3NYECKON KapTHHE MHPaA, MECTO (U3UYECKON KapTHHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTAaBICHUN O IPUPOJIE.

MexnpeameTHbie CBSI3H.

Nzyuenue kypca ¢pusuku yriyona€HHoro ypoBHs B 11 kiacce ocyiiecTBisieTcsl ¢ y4ETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Mesicnpedmemuvie noHAmMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBIIEHUE, Hay4YHBIH (akT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJaeHHeE,
AKCIEPUMEHT, MOJIEIMPOBAHHUE, MOJIEIb, U3MEPEHHE, IOTPELIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE
npubopsl, nudpoBas 1adopaTopusl.

Mamemamuka: peunieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIHUUA: CHHYC,
KOCHHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. BekTopsl M HX



IPOEKIMY Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOJHBIE 3JIEMEHTapHBIX (DYHKIMM.
[Tpu3Haku mo00Ms TPEYTOJILHUKOB, OTPEICICHUE TUIOMAIN TUNIOCKUX GUryp 1 00bEMa Tell.

buonozua: >nekrpuueckue SBICHMS B JKUBOM Npupojne, KojeOaTelbHbIE ABM)KEHUS B
JKUBOM  HpUpOAE,  DKOJOTMYECKUE  PUCKM  TPU  TIPOU3BOACTBE  AIEKTPOIHEPIHH,
AJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KaIoLIEeHd Cpelpl, yJIbTpPa3ByKOBas JAMAarHOCTUKA B
MeJIMIMHE, ONITUYECKUE SIBIICHUS B )KUBOW IIPUPOJE.

Xumun: CTPOGHHE aTOMOB U MOJIEKYJN, KpUCTaJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUINYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

T'eozpachua: marauTHble mostoca 3eMIM, 3aJI€KU MarHUTHBIX PyA, POTOChEMKA 3eMHON
MOBEPXHOCTH, cericMorpad.

Texnonozus: IMPUMCHCHHEC IMMOCTOAHHBIX MAarHuTOB, 3JICKTPOMArHuTOB, 3JICKTPOABUI'ATCIIb
Skobu, reHeparop MEPEMEHHOIO TOKAa, HWHAYKLIMOHHAs Te4Yb, JMHUM DJEKTpoliepenad,
DIIEKTPOABHUTraTENb, pajgap, paAUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIABTPa3BYKOBasl JIMAarHOCTUKAa B TEXHHUKE, IPOCKIMOHHBIA ammapar, BOJOKOHHAas ONTHKa,
coJHeyHast OaTapesi, CIIyTHUKOBbIE IPUEMHUKH, SJI€pHAs SHEPIeTUKA U HKOJIOTUUECKUE ACTIEKThI

€€ pa3BUTHSL.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3HUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIbTATHI
JIn4HOCTHBIE pe3yabTaThl OCBOCHHS yyeOHOro mpeamera «DHu3uKay J0KHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
HO3ULMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXIeHUM, COOTBETCTBYIOIMX TPAJULHOHHBIM ILIEHHOCTAM pOCCHiIlcKOoro oOIiecTna,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHU BOCIUTATEILHON AEITEIHHOCTH, B TOM YHCIIE B YACTHU:
rpakIaHCKOr0 BOCIIUTAHMA:

e Cc(hOPMHUPOBAHHOCTh TPAXKJIAHCKOW MO3MLMU OOyYaroIlerocss Kak akTUBHOIO U
OTBETCTBEHHOTI'O YJIEHA POCCUKCKOI0 OOLIECTBA;

® [IPUHATHE TPAJULMOHHBIX OOIIEUETOBEYECKUX I'YMAaHUCTUUECKUX U JEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JESTEIBbHOCTh B MHTEPECAX I'PAXKIaHCKOIro OOIIEeCTBa,
y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

e yMEHHE B3aWMOJICHCTBOBATh C COIUAIBLHBIMH WHCTHTYTaMH B COOTBETCTBHU C HX
(GYHKLIMSAMU U Ha3HAUEHUEM;

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AEATEIBHOCTH.

NaTPUOTHYECKOr0 BOCTIMTAHUS:

e c(hOPMHUPOBAHHOCTb POCCUICKOM IPa’kAaHCKOM HIEHTUYHOCTH, MATPUOTU3MA;

® [[EHHOCTHOE OTHOILIEHHE K TrOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHMCKHUX
yUY€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

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

e CnocoOHOCTh OIIGHWBAaTh CHTYallMI0O W TPUHAMATh OCO3HAHHBIE  PEUICHHS,
OpPUEHTHPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
NesITebHOCTH YYEHOT0;

® OCO3HAHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYUBOrO Oy IyILEro.

ICTETHYECKOr0 BOCTIMTAHUSA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKIIOYas OSCTETUKY HAy4yHOrO TBOPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

e UHTEpeC K pa3luyHbIM cdepaMm NpoPecCHOHANbHON AESTeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyaymIeit
npodeccuu M peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHEI,

® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (U3UKU
Ha MMPOTSHKCHUH BCEH YKHU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e Cc(hOPMHUPOBAHHOCTH HKOJOTHYECKON KYIbTYphl, OCO3HAHHE TJIOOAIBHOTO XapakTepa

9KOJIOTUYECKHUX MPOOIIeM;



IIJIAHUPOBAHUE U OCYILECTBIICHUE JEHCTBUM B OKPY)KAIOLIEH Cpelle Ha OCHOBE 3HAHUS
LieJIed yCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA;

paclIMpEHHUE OIIbITa JEATEIBHOCTU HKOJIOIMYECKOM HAIpPaBICHHOCTH HAa OCHOBE
UMEOIUXCs 3HaHUH 10 (pU3HKe.

IHMEHHOCTH HAYYHOI'O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTh MMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME IEHHOCTH HAYYHOH [eATeNbHOCTH, TOTOBHOCTh B IPOLECCE H3YUCHHS
(GU3UKKM  OCYIECTBIIATH  MPOEKTHYIO M HCCJIENOBATENbCKYI0  JeSTeIbHOCTh
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble loruueckue AeiicTBUs:

CaMOCTOSTENIbHO (OPMYIMPOBATh U AKTYaIM3UPOBATH MpPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OINPEAEIATh LENU JeSATEIbHOCTH, 33/1aBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH  3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PacCMATPUBAEMBIX (DHU3HUCCKUX
SBJICHUSIX;

pa3pabaTeiBaTh IUIaH pEHIEHHs TpoOlieMbl C y4€TOM aHalM3a HUMEIOIINXCS
MaTepuaibHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISM,
OIICHUBATh PUCKH MOCIEICTBUI ESITEIbHOCTH;

KOOPJMHHUPOBATh M BBIOJHATE PabOTy B YCIOBHUSX pEaTbHOIO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

Pa3sBUBATh KPECATUBHOC MBIIIIJICHUEC IMTPU PCIICHUHN )KU3HCHHBIX HpO6J’IGM.

Ba3oBbIe nccienoBaTenLCKHe AeliCTBUA.

BJIAJIETh HAYYHOH TEPMUHOJIOTHEH, KIIFOUYEBBIMHU MOHATUSIMHU U METOJAMH (hU3NIECKOM
HaYKU;

BJIAJIETh HAaBBIKAMH y4eOHO-HCCIIEOBATENILCKOM ¥ TPOCKTHOM JIEATENIbHOCTH B
o0nact (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOHCKY
METO/IOB peHIeHHsT 3a7ad (U3MYECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3INIHBIX
METO/I0B TIO3HAHUS;

BJIAJICTh BUJIAMH JCSITEIBHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHWS, €r0 MHTEPIPETAINH,
npeoOpa30BaHUIO ¥ TIPUMEHEHUIO B PA3IIMYHBIX YIEOHBIX CHTYAIUsAX, B TOM YHCIIE TIPH
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh TTPUYMHHO-CJIC/ICTBEHHBIC CBSI3M W aKTyaJlM3UpOBAaTh 3a1ady, BBIIBUTAThH
TUMOTe3y € pelIeHWs, HaxXxOIUTh AapryMeHThl JUIsl JIOKa3aTeNbCTBA  CBOMX
YTBEPKICHHIA, 331aBaTh TTApaAMETPhl K KPUTCPUH PEIICHHS,

aHAJM3UPOBATh IIOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud pPe3ysbTaTbl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIEC 33]a4l B 00pa30BATEIBHON JIEATEILHOCTH, B
TOM YHCJI€ IPU U3Y4YEHUH (PUBHKH;



JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIACTh KU3HEACITCIILHOCTH,
YMETh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE UJICH, TIPEAJIaraTh OPUTHHAIBHBIE OAXO/IbI U PEIICHHUS;

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

PatGora ¢ undopmaunmeii:

BIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopMammu (QHU3NYECKOTO CONEpKaHUs U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBISITh TOWCK, AaHAIU3,
CUCTEeMATH3AIMI0 M WHTEPHpETaluio WHDOpPMALMKA pPa3IUYHBIX BUIOB H (QopMm
IPEJICTABJICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(OpMAIIHH;

UCIIOJIB30BaTh CPEICTBA HMH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pEIICHHH KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPraHM3AIlMOHHBIX 3a7ad ¢
coOmrofcHreM TpeOOBaHWUN  APrOHOMHUKH, TEXHHUKH O€30MacHOCTH, THTHUCHBI,
pecypcocOepekeHusi, MPaBOBBIX M OTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJEp)KaHUS B Pa3IMYHBIX (opmarax ¢ y4éTom
Ha3Ha4YeHWs WHQPOpMAIMU W IEJICBOM ayJUTOPUH, BHIOMpas ONTHMAIBHYIO (OpMYy
MIPEIICTABICHUS U BU3YATH3AIHH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHEYPOUHOU JI€ATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(OIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTHI;
pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HMCIIOJIIB30BAHMEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHAMBUAYAJIbHON pabOTHI;
BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JIEUCTBUN C yUETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JeHa KOJUIEKTUBA;

IPUHUMATH L€ COBMECTHOM JESATEIBHOCTH, OPraHU30BbIBaTh M KOOPAWHUPOBATH
JIeHCTBUS MO €€ JOCTH)KEHUIO: COCTAaBIISTH IUJIAH JEUCTBUM, paclpeneisTh poJid ¢
y4€TOM MHEHUH yYaCTHUKOB, OOCYX/aTh Pe3yJbTaThl COBMECTHON pabOThI;

OLIGHUBATh KAyeCTBO CBOEr0 BKJaJa M KaXJOr0 YJYacTHHUKA KOMAaHIbl B OOIIUI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBBIE ITPOEKTHI, OLEHUBATh UJEU C TO3UIMY HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIAATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3IMYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATENBHYIO JIEATEILHOCTh B 00JaCTH (U3HUKH U
ACTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIIECHUS PACYETHBIX U KaYEeCTBEHHBIX 3a7ad, IUIaH
BBITOJIHEHUS MIPAKTUYECKONH pabOTHl ¢ yYETOM HMMEIOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHU;



JAaBaThb OLICHKY HOBBIM CUTYyallUAM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 32
pelIieHue;

OILICHUBATh MPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh ()OPMUPOBAHHUIO W TPOSIBICHUIO JPYAWIHH B 00IacTH (PHU3UKH,
MIOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIbHbII HHTEJIJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JCATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIBTATOB LEIISAM;

BJIAJCTh HABBIKAMM IIO3HABATEILHOW pPE(IECKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCTIOJIB30BaTh MPUEMBI pEIIEKCUU ISl OIICHKH CUTYAIlMH, BEIOOPA BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHU)KEHHUIO;
IIPUHUMATh MOTUBBI M apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;
IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITATOB IEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OLIMOKH.

B nmponecce AOCTUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IPOTrpaMMBbI I1O (1)I/ISI/IK€ JIA

YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y O6y‘IaIOIJ_[I/IXCH COBCPUICHCTBYCTCS 3MOI.IPIOH8.J'IBHBII>1

WHTEJUICKT, MPEe/Ioaramimnii copMUpoBaHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOLIET0 CHOCOOHOCTh IMOHHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUJETb HAINpaBJIEHHUs Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU cdepsl,
OBITh YBEpEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs,  BKJIOYAIOUIETO  CaMOKOHTPOJb,  YMEHHME  IIPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  IMOBEJEHHE, CIOCOOHOCTh  aJalTUPOBaThCS K
HMOIMOHAIBHBIM U3MEHEHUSIM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;
BHYTPEHHEN MOTHMBAIMM, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LIEJIU U YCIEXY,
ONTUMH3M, HHULIMATUBHOCTb, YMEHHUE JIEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEM;
AMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JIPYTHX,
YYUTBIBATh €r0 MpPH OCYIIECTBICHUH OOIIEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOILEHUS C
JIPYTUMH JIIOABMHU, 3200THTHCS, POSIBIISATH UHTEPEC U Pa3peliaTh KOH(DIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 11 knacce npenIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTH Yy OOYUaAIOIIUXCSI YMEHHI:

MOHUMATh POJb (UMK B HKOHOMUYECKOW, TEXHOJIOTHYECKOH, COIUAIBHONH U
3TUYECKON cdepax HesITeTbHOCTH YEJIOBEKa, POjb M MECTO (PU3UKH B COBPEMEHHOMN
Hay4YHOU KapTUHE MHUPA, POJIb ACTPOHOMHUH B IMPAKTUYECKON JESITEIIBHOCTH YEIOBEKa U
JabHENIIEM HAay4YHO-TEXHHUYECKOM  pa3BUTHH, 3Ha4YEHHE OMMCATENIbHOM,



CHUCTEMaTHU3UPYIOIel, OOBSICHUTEIBHOW M TPOTHOCTUYECKOW (YHKIHM (Quznueckon
TEOPUU — DIIEKTPOJAMHAMUKH, CHEIUAIBHON TEOpUH OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uku, ponb Gu3NUECKol Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3NIECKOM
KapTUHE MUpa, MeCTO (PU3MYEeCKOW KapTUHBI MUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHbIX NPEACTABIECHUIN O IPUPOJIE;

pa3nuyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel H  IPOLECCOB
(sBJEHUI): OJHOPOIAHOE AJIEKTPUUYECKOE W  OJHOPOJHOE MAarHUTHOE  TIOJIf,
rapMOHUYECKHE KOJICOAHUs, MATeMaTHUECKUH MAasATHUK, HJICAIbHBIA MPYKUHHBINA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UCANBHBIN KOoeOaTebHbII KOHTYp, TOHKAs JIMH3A,
MoJieJIel aToMa, aTOMHOTI'O s/Ipa U KBAHTOBOW MOJEJIN CBETA;

pa3nuyarh YCJIOBUS (TpaHHIBI, OOJAaCTH) NPUMEHHUMOCTH (UIUUYECKUX 3aKOHOB,
MOHMMATh BCEOOIMi XapakTep (YHIAMEHTAIBHBIX 3aKOHOB W OrPaHUYCHHOCTHh
MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE IPOLIECCHl U SIBICHUS, UCIOJb3Ys
OCHOBHBIE TIOJOXEHUS M 3aKOHbl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCUTEIIbHOCTH (3aKOH COXPAaHEHHUS SJEKTPUYECKOro 3apsna, cuia Amriepa, cuia
JlopeHna, 3aKOH 3JEKTPOMArHUTHOM MWHAYKIMHU, npasBwio Jlenma, cBaszp OJ1C
CaMOMHAYKIMU B 3JIEMEHTE 3JIEKTPUUECKOW LIEH CO CKOPOCTbEO M3MEHEHMS CHIIbI
TOKA, MOCTYJaThl CHIEIHAbHON TeOPUN OTHOCUTENFHOCTH DUHINTEHHA);
AQHAIU3UPOBATH U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHHUSI, HCTIONb3YsI TIOJIOKEHUS
KBaHTOBOM ¢u3uku (ypaBHeHMe JiHIITeHHA a1 hoTordexTa, mepBblii U BTOPOMH
noctynatel bopa, mpUHIIKIT cOOTHOIIEHUsI HeonpeaenéHHocTel [ 'eiizeHOepra, 3aKOHbI
COXpaHEHHUs 3apsSJ0BOTO U MAaCCOBOT'O YMCET M SHEPIUU B SACPHBIX PEAKIUAX, 3aKOH
PaIuOaKTUBHOTO pacraja);

OMHCHIBATh (PU3MUECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BETUYUHBI: HAMPSHKEHHOCTh
ANEKTPUYECKOTO  MOJs, TMOTEHIHMAl  3JIEKTPOCTAaTUYECKOrO  MOJIs,  Pa3HOCTh
MOTEHIIUATIOB, AJIEKTPOJBIDKYIIAS CHJIA, WHIYKIAS MarHUTHOTO TIOJIs, MarHUTHBIN
MOTOK, Cuia AMIiepa, HMHIYKTUBHOCTb, JJIEKTPOJBMIKYILAs CHJIa CaMOMHAYKILIHH,
SHEPTUsi MAarHUTHOTO TOJISI TIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUM MMITYJIbC, TMOJTHAsS
SHEPrusi, SHEPTHUs MOKOSI CBOOOJHON YaCTHUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MAacCOBOE
YUCIIO U 3aps SApa, SHEPTHUSI CBS3H SIIPa;

OOBSACHATH OCOOEHHOCTH MPOTEKaHUS (UINYECKUX SIBICHUN: AIIEKTPOMAarHUTHAs
WHIYKIWS, CAMOMHAYKITUS, pe30HAHC, HHTephEepEeHIIs BOIH, TU(paKIus, TUCTIepCHs,
MOJTHOE BHYTPEHHEE oTpaxeHue, ¢potodnekrpuueckuit 3gdekt (pororddexr), anpda-
u Oera-pacmaipl  sjAep, TramMma-u3inydeHue saep, (UINYECKUE  MPUHIUIIBI
CIEKTPAILHOTO aHaMu3a U padoTHI Nla3epa;

ONpeAeNATh HAlpaBleHUE MHJYKIUU MArHUTHOTO MOJIS MPOBOJAHHMKA C TOKOM, CHJIbI
Awmmnepa u cuisl Jlopenua;

CTPOUTHh H300paK€HWEe, CO37aBaeMO€ IIJIOCKUM 3€pKaJoM, TOHKOW JIMH30U, U
PacCCUHMTHIBATh €T0 XaPAKTEPUCTHUKH;

MPUMEHSATh OCHOBOIIOJIATAIONIME ACTPOHOMHYECKHUE TMOHSATUSA, TEOPUH U 3aKOHBI JJIs
aHalM3a W OOBSICHEHUS (PU3NYECKUX MPOIECCOB, MPOUCXOAAIIMX B 3BE3MAX, B
3BE3AHBIX CHUCTEMaX, B MEXKraJlakTHUYeCKOW cpele; NBWKEHUS HeOeCHBIX Tell,
JIBOJTIONNH 3BE311 1 BeesreHnoi;



MIPOBOJNTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIH30BAHUEM
IPSIMBIX U3MEPEHUI, TPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBAThH PE3ybTaThl
MOJIyYUEHHOW 3aBUCHUMOCTH (PU3UYECKMX BEIMYUMH B BHAE TpaduKoOB C y4ETOM
aOCONIOTHBIX ~MOTPEIIHOCTeH HM3MEPEeHUH, JielaTh BBIBOJABI MO  pe3yibTaraM
UCCJICI0BAHMS;

IPOBOANTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, MPU 3TOM BBIOHpATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLECHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHHUI;

MPOBOJUTH  OMNBITBI IO MPOBEPKE MPEIJIOKEHHOW THUIOTE3bl:  IUIAHUPOBATH
SKCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
MIOJIyYEHHBIE PE3YIbTAThl U JENIATh BBIBOJ O CTATYCE NPEAJI0KEHHONW TUIIOTE3BI;
ONUCHIBATh METO/IbI IIOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

cobmo1aTh mpaBmiia 0€30MaCHOTO TPyAa MpPHU MPOBEIECHUU MCCIEIOBAaHUN B paMKax
y4e0HOr0 JKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIICIOBATEIBCKOW W TPOSKTHOM
JESTENIbHOCTH C HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB U J1aOOPAaTOPHOTO
00opyI0BaHus;

pemath pacu€THbIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHONW (HU3UUYECKOU
MOJIeJIbIO: HAa OCHOBAaHUM AaHaNIM3a YCJIOBHsS BbIOMpaTh (pU3MYECKHE MOJEINH,
OTBEUarole TPeOOBAHUAM 3a/1a4H, IPUMEHATH (OPMYJIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl (PU3NYECKUX TEOpUN MPH HCIOJB30BAHUM MAaTEMaTHYEeCKHX METOJIOB
pelmieHuss 3ajad, MPOBOAMTH pPacuy€Tbl Ha OCHOBAHMM HMEKOIIMXCA JaHHBIX,
aHAJM3UPOBATh PE3yAbTAaThl M KOPPEKTUPOBATh METOJBI PEIICHHS C Y4E€TOM
MOJIYYCHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyrolre MpUMEHEHUS 3HAaHUI U3 Pa3HBIX Pa3/IesioB
Kypca (U3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYXKJICHHH C OMOpod Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUS! OCHOBHBIX MPUHITUIIOB PabOThHI
W3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;
MPUBOIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (DU3MUECKMMH TMPOIeCCaMH, C TIO3HIIMA
9KOJIOTUYECKOU 0e30MMacHOCTH, MPEACTABICHUI 0 panroHaIbHOM
MIPUPOIOTIONB30BAHNH, @ TaKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTWIKEHUUW HAyKd |
TEXHOJIOTHH JIJIs1 JATBbHEHUIIIETO pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

MPUMEHSTh Pa3IUYHbIE CTIOCOOBI pabOoThHI ¢ HHpOpMAIUE GU3NIECKOTO COAEPIKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM
WCIIOJIb30BaTh  COBPEMEHHBIE  WH(POPMAIIMOHHBIE  TEXHOJOTHU I TIOMCKa,
nepepaboTKU W TPEAbSBJICHHS YYeOHOM W HAy4YHO-TIOMYJAPHON HHGOpPMAIINH,
CTPYKTYpPUPOBAHUS W HMHTEpPHpPETAlUU HHPOPMAIMK, MOJYYEHHOM U3 Pa3IMYHBIX
HCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJIy4aeMyro HH(POpMALIUIO U OLIEHUBATh €€



JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAaHWH, TaK W Ha OCHOBE aHAIN3a
UCTOYHUKA HHPOPMALUH;

NpPOSIBIIAITH  OPraHU3AIlMOHHBIE W IIO3HABATEJIBHBIE YMEHHS CaMOCTOSTEIBHOTO
NpuOOpETeHNs] HOBBIX 3HAHWH B TIPOLIECCE BBHIMOJIHEHUS IPOCKTHBIX M y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

paboTaTth B TpyIIE C WCIIOJHEHHWEM DPA3IMYHBIX COIMAIBHBIX DPOJICH, IJIaHUPOBATh
paboTy Tpymnmbl, palHOHATIBHO pACIpENeNATh JACATENbHOCTh B HECTaHAAPTHBIX
CUTYallUsX, aJIeKBATHO OLIEHUBATh BKJIAJl Ka)KJOTO U3 YYACTHUKOB I'PYIIIHI B pEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OPOSIBIIAITH  MOTHMBalMI0O K  Oyaymed mpodeccHOoHanbHOW — JIESTENbHOCTH — I10
CIEIUATIBHOCTAM (PH3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE INTAHUPOBAHHUE

KounyecTBO 4acoB JJIeKTPOHHbIE JesAiTeIbHOCTD
HaumenoBaHue pa3jiesioB u (undposbie) YUYHUTEJIA C Y4eTOM
Ne /it Kourpoubnbie IIpakTuyeckue
TeM NMPOrpaMMbIl Bcero o0pa3oBaTe/ibHble = NPOrpaMMbI
padoThI padoTshI
pecypcsl BOCIUTAHUS
Paznen 1. JIEKTPOAUHAMUKA Bcepoccutickuit
bubnuoreka [IOK 'I;HGHI’ (i’H%HKH'L
_ cepoCcCcHiicKuit
11 MaruuTHOE 1none 14 1 gtltgzl fm.eds00.ru/7f41 ypok "Jkonorus u
- sHeprocoepexenue”
bu6mmoreka [IOK Yuactue B
_ WHTEPHET-
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1 hitps://m.eds00.ru/7f41 OJINMITHA]IC o
6194 ¢buzuke CIIOI'Y
Hroro no paszneny 27 VYyactue 8 BCOLI
o gusuke
Paznen 2. KOJIEBAHUSA U BOJTHbBI
bu6mmoreka [IOK
2.1 Mexannueckue KoneOaHus 10 hitps://m.edsoo.ru/7f41
6194
bu6mmoreka [JOK
https:/m.edsoo.ru/7f41 =~ 1poBenenue
2.2 ONeKTPOMarHUTHbHIE KOJIEOaHUS 15 5104 BHEKITACCHBIX
MEPOIPHUATHI B
BuGnnorexa [IOK pamkax "Henenu
23 Mexanuueckue u 10 1 https://m.edsoo.ru/7f41 =~ MPEAMETOB
' AIIEKTPOMArHUTHBIC BOJIHBI 6194 CCTECTBCHHO-
- Hay4yHOTo HKIa"
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bubmuorexa [JOK
24 Ontuka 25 1 https://m.edsoo.ru/7f41
6194
Wroro no pazueny 60
Pa3zaen 3. OCHOBBI CIIEIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
bu6mmoreka [IOK
3.1 OcuoBel CTO 5 1 https://m.edsoo.ru/7f
416194
Htoro no paznemny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
5 bubmuorexa [JOK
41 KopnyckyiispHo-BonHOBOM 15 https://m.edsoo.ru/7f41
JyaJn3M 6194
bu6mmoreka [JOK
4.9 Du3mKa aToMa 5 https://m.edsoo.ru/7f41
6194
bu6mmoreka [IOK
43 du3nKa aTOMHOTO S1pa 1 5 https://m.edsoo.ru/7f41
' 9JIEMEHTAPHBIX YACTHII 6194
Hroro no pazneny 25
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUHU U ACTPO®PU3UKHU
bubmuorexa [JOK
DJIEMEHTHI aCTPOHOMUU U
5.1 12 https://m.edsoo.ru/7f
acTpopU3UKHI 416194

12 anpens - [lenb
KOCMOHABTHKHU
(npe3eHTanus,
coo0IIeHuE)
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Hroro no pazgeny 12
Paznen 6. PUBHUYECKUN MPAKTUKYM
bubmuorexa [JOK
6.1 Du3nYecKuil TPAKTUKYM 16 16 https://m.edsoo.ru/7f
416194
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus u 00001eHne
IPEIMETHOTO CO/IEPIKAHUS U bubnuorexa [IOK
7.1 OMBITA JCATEIBHOCTH, 15 https://m.edsoo.ru/7f
IPUOOPETEHHOTO NPU U3YUYEHUH 416194
kypca ¢pusuku 10 — 11 kmaccoB
Hroro no pazgeny 15
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/7f416194
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ITOYPOYHOE IIVTIAHUPOBAHUE

Ne KoauuecTBO 9acoB Jlata
11/-11 Tema ypoka Beero Kontpoabubie IIpakTuuyeckue U3y4YeHUs
padoThI padoThI (yueOmas
HEIEIsI)

1 B3anMopeiicTBre MOCTOSIHHBIX MAarHUTOB U IIPOBOJAHUKOB C 1 1
TokOM. MarnutHoe noze. ['unoresa Ammepa

5 Bexrop MaruuTHON nHAYKIMu. IIpyuHImMn cynepno3unnuu 1 1
MArHUTHBIX MOJed. JIMHUY MarHUTHON MHIYKLIMU

3 MarsuTHO€ 1noje NpoBOAHUKA ¢ TOKOM. OnbIT Dpcrena 1 1

4 CrapToBas KOHTpOJIbHAs paboTa 1 1 1

5 Cuinia AMriepa, e€ HarnpaBJIeHUE U MOYJIb 1 1

6 [Tpumenenne 3akoHa AMnepa. DIEKTPOU3MEPUTENBLHBIC TIPUOOPHI 1 2

; Cuna JlopeHua, e€ HanpaBiieHUE U MOAYIb. [[BUXKEHNE 1 9
3apsOKEHHON YacCTHIIBI B OJHOPOJHOM MAarHUTHOM TI0JIe

8 Pemenue 3anau 2

9 Pa6ora cuel Jlopenia 2

10 Pemenue 3amau 2

11 MarnuTHoe nosne B Bemectse. eppoMarHeTHKH, rapa- u 1 3
JTMaMarHeTUKH

12 OcHoBHbIE cBOIicTBa (heppomarueTukoB. [Ipumenenune 1 3
(dheppoMarHeTUKoOB

13 Pemenue 3amau mo treme "MaruurtHoe moie" 1 3

14 Pemenne 3amau mo teme "MarautHoe mone" 3

15 SIBneHue aneKTpOMarHuTHOM UHAYKIMU. [loToK BekTOpa 1 3

MarHMUTHON HHTYKITUU




16 OC uaaykuuu 1 4

17 3aKoH JIEKTpOMarHuTHOM uHayKuu dapanes 1 4

18 Buxpesoe anexkrpuueckoe noiie. Toku Oyko 1 4

19 OJIC uHAYKIMY B ABUKYIIUXCS TPOBOTHUKAX 1 4

20 Pemenue 3amau 1 4

21 [Ipasuno Jlenua 1 5

99 WNupykTrBHOCTH. KaTylka HHIyKTUBHOCTH B IIETIH TIOCTOSIHHOTO 1 5
TOKa

23 SBnenune camonnaykiuu. D/1C caMoMHIyKIIIH 1 5

24 DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM. 1 .
DIEeKTPOMarHuTHOE MOJIe

25 Pemenue 3amaq 1 5

26 O06o0muIeHre 1 cucTeMaTH3aIMsI 3HAHUH 110 TeMe 1 6
"OnexTpoauHamuka"

27 KonrtponsHas pabota no teme "DnexTponHamMuka” 1 6

28 KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHHUS. 1 6
lMapmonuueckue xkoyedaHus

29 Kunematnyeckoe u AMHAMUYECKOE OMUCAHKE KOJeOaTenbHBIX 1 6
JIBUKCHUN
DHepreTuveckoe onucanue. BeiBoa JMHAMHUECKOTO OMUCAHUS

30 rapMOHMYECKUX KOJICOAHUH U3 UX SHEPreTUYECKOro U 1 6
KHHEMaTUYECKOTO OMTUCAHHUS

31 Awmruityna u (asza koiaebanuit 1 7
[Tepron u yactota xonebanwuii. [Teproa Manbix cBOOOHBIX

32 KoJeOaHui MaTeMaTUYECKOro MassTHHUKA. [lepro cBOOOIHBIX 1 7
KoJIe0aHUi TIPY>)KHHHOTO MasTHHKA

33 3aryxatomue Konebanus. Beinyxennsie konebanus. Pezonanc 1 7




34 ABTokoneOanus 7

35 Pemenue 3amau 7

36 Ypok-koH(pepeHus "MexaHndecKkue KoJIeOaHus B My3bIKaTbHBIX 8
HHCTpYMEHTax"

37 O06o061IeHre U cucTeMaTu3alus 3HaHui 1o Teme "MexaHudeckue 8
KoJjebanus"

38 DnekTpoMarHuTHeIe KosieOaHus. KonebarenbHbIi KOHTYP 8

39 ®opmyna Tomcona. CBsI3b aMILTUTY B 3apsijia KOHAEHCATOpa C 8
aMIUTUTYI0M CHJIBI TOKA B KOJI€OATETbHOM KOHTYPE

40 3aKOH COXpaHEHHS SHEPTUHU B UACATLHOM KoJeOaTeIbHOM 8
KOHTYpE

41 3aryxarolue JIeKTPOMarHuTHbIe KoeOaHus. BeiHyX/1eHHbIE 9
ANEKTPOMArHUTHBIE KoJeOaHus

42 IIepemenHsbIl TOK. Pe3ucTop u KOHIEHCATOP B LIENU 9
MEPEMEHHOTO TOKa

43 Karymika vHIyKTUBHOCTH B I[€NTU IEPEMEHHOTO TOKA 9

44 3akoH OMa ISl 3IeKTPUYECKOM LIENU MEPEMEHHOT0 TOKa 9

45 MOomHOCTh MEPEMEHHOT0 TOKa. AMILTUTYTHOE U JCHCTBYIOIICE 9
3HAQYE€HHE CUJIbI TOKA M HAIPSHKEHUS

46 Pe3onaHc B 351eKTpHUECKOU LIeTIH 10

47 Pemenue 3agau 10

48 Wneanbueiif Tpanchopmatop. [IponsBoacTso, nepenaya u 10
MOTpeOIeHUE INEKTPUUECKOW YHEPTUN
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE AJIEKTPOIHEPTHH.

49 KynpTypa ncnonb3oBanus 37€KTPOIHEPTUHN B TOBCEIHEBHOM 10
KU3ZHU

50 Pemrenue 3anau 10




o1 Pemrenue 3amau 11

59 O060061eHre U cucTeMaTH3alus 3HaHUu#| 110 TeMe 1
"DNeKTpOMarHuTHbIE Kosebanus"

53 MexaHuuyeckre BOJIHbI. XapaKTepUCTUKU MEXaHUYECKUX BOJH 11

54 CBoiicTBa MEXaHUYECKUX BOJIH 11

55 3ByK. XapaKTepUCTUKH 3BYKa 11

56 Wudpassyk u ynprpa3Byk. LIlymoBoe 3arps3HeHne OKpyKaromei 12
Cpelbl

57 Pewenue 3amau 12

58 DneKTpOMarHuTHbIE BOJHBIL. M31ydueHue 3neKTpoMarHuTHhIX 12
BOJIH

59 DHeprus IeKTpOMarHuTHbIX BoJH. CBocTBa 12
3JIEKTPOMArHUTHBIX BOJIH

50 [Ikana >neKTpoMarHUTHBIX BOJIH. [Ipumenenue 12
ANEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

61 [IpuHOMIIBI paHOCBA3U U TEJIEBUACHUS. Paaronokanus. 13
DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOILEN CPE/Ibl

62 KonTpomnpHas padora o Teme "Koyebanust 1 BOJHBI" 13

63 Caert. 3aKOH NMPSIMOJIMHEIHOTO PACTIPOCTPAHEHUS CBETA 13

64 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHA MPAMOJIMHEITHOTO 13
pacnpocTpaHEeHHs CBETa

65 Otpaxenue cera. [lnockoe 3epkano. Chepuueckoe 3epKaio 13
[Ipenomienue cBeta. AGCONIOTHBIN U OTHOCUTEIIbHBIN

66 nokasareib npenomienus. [lonHoe BHyTpeHHee OTpakeHHe. 14
[IpenenbHbIN yToa MOTHOTO BHYTPEHHETO OTPAKEHUS

67 Pemenue 3a1a4 Ha MpUMEHEHNUE 3aKOHOB OTPAXKEHUS U 14

IMpEIOMJICHUSA CBETA




Xon nydeit B mpusMme. ucnepceust ceeta. CIOXKHBIN COCTaB

68 1 14
Ocnoro ceera. LlBer

69 Jlunssl. DOKYCHOE PACCTOSIHUE U ONITUYECKAsl CHJIA JIMH3BI 1 14

20 [TocTpoeHre n300paskeHMiA B JIMH33aX U UX CUCTEMaX. 1 14
VYBenuueHue JTMH3bI

71 Pemrenue 3a1au Ha mocTpoeHUE U300PAKEHHM, TOTYyYaEMBIX C 1 15
MTOMOIIIBIO JTHH3

72 I'ma3 kak ontuyeckas cucreMa 1 15

73 Pemenne 3amau. IIpenensl npuMEHMMOCTH N€OMETPUYECKON 1 15
OIITUKHU

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS 1 15

75 Jlucniepcust cBera 15

76 WuTtepdepenmus creta 16

- KorepeHTHBIC HICTOUHUKH. Y CIIOBUS HAOJIIOICHHSI MAKCUMYMOB U 1 16
MHUHUMYMOB

78 Pemenwue 3amau 1 16

79 [TpumeHeHue uHTEpHEpeHIUN 16

80 Judpakmus ceeTa 16

81 Judpakimonnas pemeTka. Y cnoBre HaOMI01eHNS TTIaBHBIX 1 17
MaKCHMYMOB

82 Pemenue 3amau 1 17

83 [TorrepeuHOCTh CBETOBBIX BOJH. [lomsipu3anus cBeTa 1 17

84 Pemenue 3amau 1 17

85 CBeTOBBIE ABIICHHS B IPUPOJE 1 17

86 O06o0061eHre u cucTeMaTu3anus 3HaHui o reme "Onruka” 1 18

87 Kontponbras padota mo teme «OnTuKa 1 18

88 I'paHuUIBl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. 3aKOHBI 1 18




QJICKTPOAUMHAMHWKU U IMTPUHIUIT OTHOCHUTCIBHOCTHU

89 [TocTynatel cieruanbHOM TEOPHUH OTHOCUTEIHHOCTH 1 18
[IpoctpancTBeHHO-BpeMeHHOU nHTEpBai. [Ipeobpa3zoBanus

90 Jlopenna. YcnoBue npuaduHHOCTH. OTHOCUTEITLHOCTh 1 18
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHEe BPEMEHH U COKpAIllEHUE JITUHBI

91 OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI 1 19

92 CBs13b Macchl C SHEPTUEH U UMITYIbCOM PENSATUBUCTCKOMN 1 19
YacTUILIBI. DHEPTrHs MOKOs

93 PaBHOBeCHOE TEIIOBOE M3ITYUCHHE 1 19

94 3akoH cMelenusa BuHa 1 19

95 I'unote3a M. [1nanka o kBantax. ®OTOHBI 1 19

96 DHeprus 1 UMIyibC GpoToHa 1 20

97 ®oroaddext. OnbiTe A. I'. CToneroBa. 3akonsl poTorddexra 1 20

08 VYpasuenue DitnmreitHa s hotodaddekra. "Kpacuas rpanuia" 1 20
dboTorddexra

99 JaBnenue ceera. OnwiThl [1. H. JIeOeneBa 20

100 BonHOBEIE CBOWCTBA YaCTHIT 20

101 Bounner ne bpoiins. nuna BonHbl 1e bpoiins u pa3meps! o6nacTu 1 1
TIOKAU3AIMH IBUKYIIEHCS YaCTHIIBI

102 KopnyckynsapHO-BOITHOBOM Ayaln3m 21

103 Judpakius 3JeKTPOHOB Ha KPHUCTAILIAX 1 21

104 Crnenunduka usmepenuit B Mukpomupe. COOTHOIICHHS 1 91
HeomnpenenénHoctei ['elizendepra

105 Pemenwue rpaduueckux 3agau 21

106 Pemrenue pacu€tHbix 3a1au 22

107 Kontponbras padota mo temam: "OcHoBet CTO", 1 29

"KopnyckynsipHO-BOJIHOBOM ayann3m"




OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [lnanerapuas

108 1 22
Mozenb atoma Pesepdopaa

109 [Toctynater bopa 1 22

110 Buapl ciektpoB. CrieKTp ypOBHEH SHEpruu aTomMa BOJIOpOia 1 22

111 CrioHTaHHOE U BBIHYKJEHHOE U3JIyYEHHE CBETA 1 23

112 Jlazep 1 23

113 Hyxnonnast monens siipa I'eiizenOepra-MBanenko. 3apsig u 1 23
MaccoBoe 4Hcio saapa. M3oromsl. PaanoakTHBHOCTH
3aKoH paJIMOaKTUBHOTO pacnaaa. CBOKWCTBa HOHU3UPYIOIIETO

114 u3ny4yeHus. BnusiHue painoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI. 1 23
Jlo3umerpus
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHblie cuibl. JlegekT Macchl

115 anpa. Snepusie peakuuu. SAnepusie peaktopsl. [Ipodiaembl 1 23
YIPaBISIEMOT0 TEPMOSIEPHOTO CUHTE3a. DKOJIOTHUECKUE
ACTICKTBI Pa3BUTHS SICPHON SHEPTETUKU
MeTobl perucTpaluy U UCCIEAOBAHUS SIEMEHTAPHBIX YaCTHII.

116 dyHaaMeHTaTbHbIe B3aUMO/IeiicTBIS. baprnoHbl, ME30HBI 1 1 ”
nentonsl. [IpencraBnenue o CtangaptHoii Mmoaenu. KBapk-
TIIFOOHHAs MOJIENb aIPOHOB

117 ®usuka 3a npenenamu CrannapTHoi Mojenu. TEéMHast MaTtepus U 1 o4
TéMHas 3Heprus. EqMHCTBO (hu3nueckoit KapTUHBI MUpa

118 Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE aCTPOHOMUU 1 24
[TpuMeHNMOCTh 3aKOHOB (PU3UKHU I OOBSICHEHUS TIPUPOIBI

119 KOCMHUYECKHX 00BEKTOB. MeTO/IbI aCTPOHOMUYECKUX 1 24
HCCIIEIOBAHUI

120 CoBpeMeHHBIE ONITHYECKHE TEICCKOITBI, PaJIHOTEIICCKOIIBI, 1 o4
BHeaTMoc]epHasi aCTpOHOMUS

121 Bun 3Bé3mH0r0 HeOa. Co3Be3nus, sipKkue 3BE3IBI, INIAHETHI, UX 1 25




BUANUMOC IBUXKCHUC

Conueunas cuctema. Connie. ConHeudas akTUBHOCTD.

122 . 25
Ncrounuk sHepruu CosHua U 3BE311

123 3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU. J[MarpamMma 25
"CreKTpajgbHbIA KIacC — CBETUMOCTB"

124 3Be3abI IIIaBHOH II0C/IEN0BATEILHOCTH 25
BuytpenHee ctpoenue 38€31. COBpeMEHHBIE IIPEICTABICHUS O

125 IIPOUCXOXKACHUHU U 3BoJronnu CoslHLa U 3BE31. DTalbl )KU3HU 25
3BE3]

126 Mnineunsiii [lyte — Hama 'anaktuka. Tunsl ranaktuk. Y€pHbie 26
JBIPBI B IAPAX TaJaKTUK

127 Bcenennas. Pacummupenue Beenennoid. 3akon Xa006ma. Teopust 26
Bbonpmoro B3peiBa. PennkroBoe usiydeHue

128 MacmrabHas ctpykrypa Beenennoil. Meraranaktuka 26

129 Hepewménnsie mpo6iieMbl aCTpOHOMUUT 26

130 duznueckuil NpakTUKyM no teme "MccnenoBanue necTBus 26
MTOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM"

131 dusnyeckuil NpakTUKyM 1o teme "M3ydeHne 3aBUCUMOCTH CHJIBI 97
AmMriepa oT cuibl ToKa"

132 dusnueckuil mpakTukyM 1o teme "MccnenoBanue siBIeHUs 97
AJIEKTPOMArHUTHON UHIYKIUU"

133 dusndeckuil NpakTukyM 1o teme "MccienoBanue siBIEHUS 97
caMOMHAYKIUHU"

134 dusndeckuil NpakTukyM 1o teme "M3mepenue nepuona 27
CBOOOJHBIX KOJI€OaHUH HUTSHOTO U NPY>KUHHOTO MassTHUKOB"

135 Ouznyeckuil npaktukym 1o teme "IIpeobpasoBanue sHEPrUM B 97

MPYXUHHOM MasiTHUKE"




136

duznyeckuil npakTukyM o teme "MccnenoBaHue nepeMeHHOro
TOKa yepe3 MOoCIe10BATeNbHO COeIMHEHHbBIE KOHAEHCATOD,
KaTyIIKy U pe3uctop"

28

137

138

139

dusnueckuil NpakTUKyM 1o teme "M3yueHue napameTpon

3BYKOBOM BOJIHBI"

®dusnyeckuil mpakTukyM 1o teme "M3Mepenune nokasarens
npeaomMyIeHus cTeka"

duznyeckuil mpakTukym 1o teme "M3mepenue GokycHOro
pacCTOSHUS pacceuBaroNieit JIMH3bI"

28

28

28

140

141

142

duznyeckuil npaktukym no teme "Habmonenue nudpakuuu,
uHTEpPEPEHIINH U TOJISIPU3aIH cBeTa"

dusnyeckuil NpakTukyM 1o teme "OnpeneacHue UMITyJIbca U
SHEPI'UU PEIATUBUCTCKUX YacTull (1o ¢poTorpadusiM TpeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM 1oJie)"

dusnyeckuil NpakTUKyM 1o Teme "M3MepeHne nocTosIHHON
ITnanka Ha ocHOBe HcciaenoBanus Gororpdexra”

28

29

29

143

duznyeckuil npakTukym 1o teme "MccnenoBanue criekrpa
pa3peKeHHOT0 aTOMapHOI'0 BOJIOPOa U U3MEPEHHUE OCTOSHHOMN
PunGepra"

29

144

145

146

®uznyeckuil npaktukym no teme "HccnenoBanue
PaIoaKTUBHOTO (POHA C UCIIOIB30BAHUEM J03UMeETpa"

dusnueckuii npakTukym no reme "Habmroaenus 38€31Horo Heba
HEBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUHN IS ONpEeIeNICHHS MTOJI0KEHHSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JAaTy: OCHOBHBIE co3Be3/11s CeBepHOro
noyrmapust u sipkue 3BE3761" win "HalmroeHus B Temeckorn
JIyHbl, 1aHET, TYMaHHOCTEW U 3BE3AHBIX CKOIUIEHUH"

O6o006mienne u cuctemMaru3anys 3HaHui. Ponb pusuku u

29

29

30




ACTPOHOMUU B SKOHOMUYECKOMU, TEXHOJIOTUYECKOM, COLIMAJIBHON
U 3TUYECKOH chepax IesTeNbHOCTH YelloBeKa

O06o0muieHne u cuctemMatu3anys 3HaHui. Posb u MecTo Gu3uKu u

147 ACTPOHOMUU B COBPEMEHHOM HAay4YHOUN KapTUHE MUpa 30
O06o00menre u cucTeMaTu3anys 3HaHui. Posb Gpuszndeckoit

148 TeopuH B GOPMHUPOBAHHH MPECTABICHUN 0 PU3NUECKON KapTUHE 30
MHpa, MECTO (PU3NUYECKON KapTUHBI MUPA B OOIIEM STy
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX MPEICTABICHUHN O IPUPOJIC

149 O0001enre ¥ cucreMaTu3aius 3HaHui 1o teMme "Kunematuka" 30

150 O06o0061IeHue 1 cucTeMaTu3alus 3Hanuil o reme "Kunemarnka" 30

151 O06o00meHre U cucTeMaTH3alus 3HaHui 1o Teme " Jlunamuka" 31

152 O06o0061ienue 1 cucTeMaTu3anus 3Hanuil mo teme "Craruka 31
TBeporo Tena"

153 O00011IeHE U CUCTEMATH3aIis 3HAaHUN 10 TeMe "3aKOHEBI 31
COXpaHEHHUs B MEeXaHHKe"

154 O06001enre U cucreMaTu3anusg 3HaHUH 110 TeMe "OCHOBBI 31
MOJIEKYJISIPHO-KUHETHUECKO# Teopun”

155 O06o001Ienye ¥ cucTeMaTH3aiys 3HaHUH 110 TEME 31
"TepmoauHamuka. TernioBble MaIUHBL"

156 HTOroBelii KOHTPOJIBHBIN TECT 32

157 O06001eHre U cucTeMaTu3alus 3HaHui 1o Teme "ArperarHble 3
cocTosiHUS BemecTBa. Da3oBbie MEPexo bl

158 O0600611eHre U cucTeMaTU3alus 3HaHUH| 10 TeMe "DIeKTpruuecKoe 32
mose"

159 O0001enue 1 cucreMaTu3anysd 3HaHuH 110 TeMe "T1oCcTOAHHBIH 32
AIEKTPUYECKUN TOK"

160 O0o001enye u cucreMaTu3anys 3HaHui no TeMe "Toku B 32

pa3nuyuHbIX cpenax”




000011IeHYEe ¥ cucTeEMaTU3alUus 3HaHuil o TeMe "MardutHoe

161 \ 1 33
noiie

162 PesepBHEIil ypok. O000IICHNHE U CHCTeMAaTHU3alNs 3HAHUN 10 1 33
Teme "DIeKTpoMarHuTHas MHIyKus"

163 PeszepBHbIil ypok. O6001ICHIE M CHCTEeMaTH3alus 3HAHUH 110 1 33
teMe "MexaHuueckue KoneOaHus"

164 PesepBHeIil ypok. O000IICHHE U CHCTEMATHU3aIHS 3HAHHUM 110 1 33
TeMe "DIeKTpOMarHuTHBIE KoseOaHus"

165 PesepBHEIi ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHM 110 1 33
TeMe "MexaHHuecKue U 3J1eKTPOMarHUTHbIE BOJIHBI"

166 PesepBHblil ypok. O600111€HNE U CHCTeMAaTHU3alHs 3HAHUH 110 1 4
teme "Ontuka"
PesepBHEIil ypok. O000IICHHE U CHCTEMAaTU3aIHS 3HAHUN 10

167 " | 1 34
teme "OcHoBel CTO

168 PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3allus 3HAHUH 110 1 34
teMe "KopnyckymsipHo-BoJIHOBOU qyanu3m"

169 PesepBHrlIil ypok. O60011I€HNE U CHCTeMAaTHU3alHs 3HAHUH 110 1 34
Teme "®uznka aroma"

170 PeszepBubIil ypok. O6001IeHIE U CHCTEeMaTH3allusl 3HAHUH 110 1 34
TeMe "®u3nka aTOMHOTO A]Ipa U AJIEeMEHTapHbIX YyacTull"

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MNPOLHECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
» ®usuka. Konebanusa u Bonusl, 11 xkimace/ Mskuries I'.41., Cunskos A.3., O0mecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODAY; Akimoneproe odmiecTBo «M31arenbcTBo
«ITpocBemenune»

» dusuka. Mexanuka, 10 kmace/ Msikumes I'.51., CunsikoB A.3., O0IIECTBO C OrpaHHYCHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkmonepHoe obmiecTBo «M3natenberBo «IIpocBenienuey

» duzuka. MonekynsapHas pusuka. Tepmoaunamuka, 10 knace/ Mskumes 7.5, Cunsiko A.3.,
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « [PODA»; AKuinoHepHOE 00111€CTBO
«3marenscTBO «IIpocBemenue»

» ®usnka. Onruka. KBanrosas ¢usnka, 11 kimacc/ Mskumes ['.5., Cunsiko A.3., O0miecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODAY; Akironeproe oomiectBo «M31arenbcTBo
«ITpocBerenue»

» dusuka. Dnekrpoaunamuka, 10-11 knacesl/ Mskumes I'.41., CunskoB A.3., O6miecTBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY; AkninonepHoe oo01ecTBo «3mareabcTBo
«IIpocBerenue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

BonkoB B.A. YHuBepcanbHble HoypouHsle pazpaboTku no ¢uzuke: 10 kinace

BonkoB B.A. YHuBepcanbHble yueOHbIe pa3paboTku o ¢usuke: 11 kimacce
[latanuua A.B. ®u3nka. YriyOnennslid yposens. 10 kinace. Meronuueckoe nocooue
[latanuua A.B. ®u3uka. YriyOneHnHslii yposens. 11 kinace. Meronuueckoe nocooue

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
bub6muoreka IIOK https://m.edsoo.ru/7f41619






