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INOACHUTEJIbBHAS 3AIINCKA
[Iporpamma mo ¢u3uke Ha ypoBHE cpeaHero oOriero odpa3zoBaHus pazpaboTaHa HAa OCHOBE
MOJIOKEHUH U TpeOOBaHWH K pe3ysibTaTaM OCBOSHHS OCHOBHOHM 00Opa3oBaTelNbHON MPOTrpaMMBI,
npencrasieHHbix B ®I'OC COO, a Takke ¢ yuérom (erepaibHO paboueil MporpaMMel
Bocriutanus 1 Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opranmsaiusax Poccuiickoit  ®epepauuu, peanusyloLIMX OCHOBHbIE —0O0pa3oBaTebHbIE
IIPOrPaMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpIKaHUE,
YCTAQHABJIMBAET PEKOMEH]IYEMYIO I0CJIEAO0BAaTEIbHOCTh U3YYEHHMs] TEM U Pa3JelioB y4eOHOIro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKH Y4eOHOTO
mporecca, BO3PAaCTHBIX oOcoOeHHOcTel oOywaromuxcs. [Iporpamma mo ¢Qusuke maér
NpEeCTaBICHNUE O IEJSAX, COACP)KAaHUM, OOIIel cTparerud OOy4eHHs, BOCIUTAHUS M PA3BUTHUSA
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yrilyoJEHHOM YpOBHE.

N3yuenne kypca QU3MKK yrIyOJEHHOTO YPOBHSA I03BOJIAET pEalM30BaTh 3ajauu
npodeCCHOHATBLHON OPHEHTALMM, HAlpaBJIEHO Ha CO3JIaHUE YCIIOBHM JUIsl MPOSBICHUS CBOUX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATIbHOCTSIM.

B mporpamme mo ¢usuke onpenensioTcs IUIaHUPYEeMbIe pe3yJbTaThl OCBOCHHUS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeToa00rnuecKoi OCHOBOM ISl pa3paboTKU
TpeOOBaHUI K JMYHOCTHBIM, METApPEIMETHBIM M MPEIMETHBIM pe3yibTaraM OOydaroIuxcs,
OCBOMBILUX MPOrpaMMy 1o (GU3MKE Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus Ha yIrIIyOJEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IEATEILHOCTHBIN MOAXO/.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

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

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojgaM 00ydeHusl.

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

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4yUTelIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEajM3alud PA3IMYHBIX METOAMYECKHMX TOIXOIO0B K
npenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBHUU COXPaHEHHs 00s3aTeIbHOMN
4acTU COJIEPKaHuUs Kypca.

®du3nka Kak Hayka 0 HanboJiee 00X 3aKOHAX MPUPOJIbI, BHICTYIIAsi B KQUe€CTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHI 00 OKpYy»KarolleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOUIUN JJs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUH, H3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpeneusio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHUS KOCMOCA, IIOJyYEHHsS HOBBIX
MaTepHajioB C 3aJaHHBIMU CBOWCTBaMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromierocs, B (popMHUpOBaHUE
YMEHHUH MPUMEHATh HAYYHBIN METOJ MIO3HAHUS MIPU BBIIOJHEHUH MU YU4E€OHBIX HCCIIEJOBAaHUM.

B ocHOBy Kypca pu3uku Ha ypoBHE CpeIHEro o0IIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBJISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PU3MKH, BKIIOYAET KAaK BOMPOCHI KIACCHYECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoea zenepanuszayuu. B cooTBEeTCTBUM C Hell marepuan Kypca (usuku oObenTuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpPOBaHHME IMPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTE€pUU, BELUIECTBE U MOJIE.

Hoen zymanumapuzayuu. EE€ peanu3zanus npeanoiaraeT UCMojab30BaHUE T'YMaHUTaApPHOTO
noTeHnuana GU3n4ecKoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMamMH.

Hoea npuknaonoiu nanpaenennocmu. Kypc ¢Gusukd — yrioyOn€HHOTO — ypOBHSA
IpEeroiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJIOTUYECKUX MPUIOKECHUIN
M3YYEHHBIX TEOPUM U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MPEACTABICHUI
Y COBpPEMEHHbBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOJIOTUH.

Hoea IKonocuszayuu peannsyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp>KaHus,
MOCBSIIEHHBIX JKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHsI MPoOJIeM palioOHaIBLHOTO MPUPOAOIIOIB30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue conepKaHusl MPOrpaMMBbl 10 (PU3UKE TOJHKHO OBITH MOCTPOSHO HA MPUHITUIIAX
CUCTEMHO-/IEATEIbHOCTHOT O noaxoaa. g pusuku peanusanus 3TUX NPUHIUIIOB O0a3upyercs Ha
UCTIOJIb30BAaHUU CAMOCTOSITEIBHOTO AKCIEPUMEHTA KaK IMOCTOSIHHO JCHCTBYIOMIETO (akTopa
yuebHoro mpomecca. [y yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIONMIETO (PPOHTAIbHBIE YYEHUYECKHE OIbBIThl IMpHU
M3YYeHUH HOBOTO MaTepuana, jabopartopHble paboTel W paboTel mpakTtukyma. Ilpu sTom
BO3MOJXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBoM ciydae mpakTUKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MubO mocie MepBOoro W BTOPOrO TMONYTOAMI B
KaKIOM U3 3TUX KiaccoB. BTopoii crmoco® — 3To uHTerpanusi padoT MpakTUKymMa B CHCTEMY
71ab0paTOpHBIX pabOT, KOTOPbIE MIPOBOASATCS B Mpolecce u3yyeHus paszaena (temsl). [Ipu sTom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITEIIbHOE MCCIIEI0BaHUE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIaroBoi HHCTPYKITUH.

B mporpamMme no ¢usnke cucteMa y4eHHYECKOTO SKCIIEpUMEHTA, J1a00paTOPHBIX padoT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUUYECKUX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCS y4aCTHMKaMHM 0Opa3oBaTENbHOrO IMpoliecca MCXOIS M3
0COOEHHOCTEH TMOYpOYHOTrO IUIAHWPOBAaHUS M OCHalleHus kabuHera ¢usuku. [Ipu 3ToM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHUCA YMEHHUSIMH IPOBOAMUTH TNpPsSMblE M KOCBEHHBIE
U3MEpPEHUs, MCCICIOBAHUS 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH WM IOCTAaHOBKY OIBITOB IIO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yAENsSETCs PELICHUIO PAacUETHBIX M KaueCTBEHHBIX 3aj1ad. [Ipu saTom
JUIsL pacu€THBIX 3ajlady MPUOPUTETOM SIBIISIFOTCS 3a/ladl C SIBHO 3aJaHHOM M HESBHO 3aJJaHHOM
¢bu3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3liena Kypca, Tak U MHTErpupysl MpUMEHEHHEe 3HaHUM U3 pa3HbIX pasjaenos. s
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHMs Ha OOBsICHEHUe/Tpe/cKa3aHue
NpoTeKaHUs (U3UUECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpeboBanusimu PI'OC COO Kk MaTepHaabHO-TEXHHUECKOMY
obecrieueHnI0 yueOHOTO Tporecca Kypce (Ppu3uku yriayOa€HHOTO YpOBHS Ha YpOBHE CPEIHETO
oOuiero o0pa3oBaHMs JTOJDKEH HM3y4daThCsl B YCIOBHUSIX IpEAMETHOTO KabuHera. B kaOunere



(bU3UKA TOJDKHO OBITH HE0OX0aMMOe JJabopaTopHOE 000PYI0BAHNE /ISl BBIMIOJHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3HKe Y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUMCICHHBIX B MPOrpamMMe 110
(Gu3uKe KIIOYEBBIX JAEMOHCTPALUi JUIsl MUCCIENOBAaHUS M3Y4YaeMbIX SBICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJISl YYEHMUYECKUX IMpaKTHUECKUX paboT ¢opMmMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMILIEKTOB M OOECIeuMBaeTCs B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIENISIMU U3Y4YEHUs (PUUKU B 00IIEM 00pa30BAHUU SBISIFOTCS:

(dopMHpOBaHUE UHTEPECA U CTPEMIIEHUS 00yYaroIUXCs K HAYYHOMY U3y4EHHIO IPUPO/IBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE MPEACTaBIEHUH O HAyyHOM METOJA€ IO3HaHMA M (OPMHPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

¢dopMHEpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HM3Y4YEHHS OCHOB CTPOCHHS
MaTepru U GyHAaAMEHTATLHBIX 3aKOHOB (PU3HKH;

dopmupoBaHuEe YMEHHI OOBSICHSTH SBICHUS C WCIOJIB30BAHWEM (PH3MUECKUX 3HAHUHA U
HAYYHBIX JOKa3aTeIbCTB;

dopMHpoBaHUE NPEACTABICHUN O poJiM (U3UKU JUIsl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3sBUTHE MpPEJICTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NEeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HalpaBJICHUU.

JlocTikeHne 3TUX menel o0ecrieyrBaeTcsl pelieHneM CIEAYIONMX 3a7ad B Ipolecce
M3y4deHus Kypca (U3HKU Ha YPOBHE CPEHETO 00IIEero 0opa3oBaHusI:

pUOOpETEeHNE CUCTEMBl 3HAHUM 00 O0mMX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHax,
TEOPHSIX, BKIIFOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3HUKY, SJEKTPOJINHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTBI aCTPO(U3UKH;

(dopMHpoBaHUE YMEHUI NPUMEHSATh TEOPETHUECKUE 3HAHUS JIUIs1 OOBSICHEHHS (PU3UUECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTUUECKUX PEIICHUH B TOBCEAHEBHOM KHU3HH;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UYECKON MOJENbIo,
3aa4, TOIPAa3yMEBAIOIIUX CAMOCTOSATENBHOE CO3JaHuEe (PU3UYECKOM MOJENH, aJeKBaTHOU
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3MYECKUX OCHOB M TPHHIMUIIOB JIEHCTBHS TEXHUYECKHX YCTPOWCTB M
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJaMH CAMOCTOSITEILHOTO IUIAHUPOBAHHUS M MPOBEACHUS (DU3NYECKUX
HKCIEPUMEHTOB, aHaJM3a M HWHTepHpeTanuu HWHQPOPMALUU, ONpEAETeHUs JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-UCCIEI0BATENLCKOM, TBOPYECKOM
NeSITeTTbHOCTH,

pa3BuUTHE UHTEpPEca K chepam mpodhecCUOHATBLHOM NI TeTbHOCTH, CBI3aHHOMN ¢ (PU3UKOM.

B coorBerctBuu ¢ TtpeboBanusmMu PI'OC COO yriyOonéHHBIM ypOBEHb H3yueHUS
yaeOHoro mnpenMera «®Du3uka» Ha YpPOBHE CpEAHEro OO0IIero oOpa3oBaHUs BBIOMpaETCs



00yJaronMMucs, TUIAHUPYIOMMMH TPOJIOJDKEHHE 00pa30BaHUsl 1O CIEIHAIBHOCTAM (DU3UKO-
TEXHHYECKOTO MPOUIISL.

Ha usydenne pusuku (yriyOnE€HHBIN YPOBEHB) HA YPOBHE CPEAHETO 00IIero o0pa3oBaHus
otBoauTcs 340 yacoB: B 11 kmacce — 170 yacoB (5 yacoB B HECIIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeyeHp J1a00paTOPHBIX U MPAKTUYECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTEIb JeJIaeT BBIOOp MIpOBeIeHHs J1a00paTOpHBIX padoT u
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX 0COOEHHOCTEN 00YUaIOLIUXCS.

COILEPKXAHUE OBYYEHUSA
11 KJIACC
Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3aumopaeicTBuE NOCTOSTHHBIX MAarHMTOB M MPOBOJHHUKOB C TOKOM. MarHuTHoe IOJe€.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cynieprno3uuuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
WHIYKIHUU.

MarautHoe Tojie IPOBOJHUKA C TOKOM (IIPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKa). OmbIT Dpcrena.

Cuiia AMniepa, e€ HanpaBJIeHUE U MOJYJIb.

Cuwia Jlopenna, e€ HampaBlieHWEe W MOIYJb. JIBUKEHUE 3apsHKEHHON 4YacTHUIbI B
OJIHOPOJAHOM MarHuTHOM nose. Pabora cuiibl Jlopenna.

MaruutHoe nose B BeuecTse. deppomMarHeTuky, napa- U 1MaMarHeTUKH.

TexHuueckue ycTpolcTBa M TEXHOJIOIMUECKHUE IIPOLIECChl: NPUMEHEHUE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, 3IIEKTpoJaBUTaTeNb SKOOW, YCKOPHUTEIU
3JI€EMEHTapPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMI WHAYKIMA MarHUTHOTO TIONS TOJOCOBOTO U MOIKOBOOOPA3HOIO
MOCTOSIHHBIX MarHUTOB.

KaptuHa nuHUN MarHUTHOM MHIAYKIUM TOJS JJIMHHOTO MPSMOrOo TPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOT'O IPOBO/IHUKA, KATYILIKH C TOKOM.

B3anmopeiicTBre 1ByX POBOAHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue nBUkKeHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMN AecTBUS SIEKTPOM3MEPUTENBEHOIO TPUOOPAa MAarHUTOAIEKTPHUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanre MarHUTHOTO TIOJISt TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

Hccnenoanue eiCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibsl AMmepa.

N3y4eHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OmnpeneneHne MarHUTHOM MHIYKIIUM HA OCHOBE NU3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnexmpomaznumnan uHOYKYUs.

SBnenue snexkTpoMarHUTHOM MHAYKIMM. [loTOok BekTopa MarHMuTHON MHAyKuuu. DC
WHIYKIUW. 3aKOH 3JeKTpoMarHUTHOM MHAykumu @Dapanes. BuxpeBoe snekTpuueckoe moJe.
Toxku Dyko.

O/1C nHAyKIMH B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.



NunyktuBHOCTh. Karymka WHIYKTUBHOCTH B 1€MW IOCTOSHHOTO TOKa. SIBieHuMe
camounaykiuu. 3J1C caMOMHIyKIUU.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DNIEKTPOMArHuTHOE IOJIE.

TexHuueckue yCTpPOMCTBA M TEXHOJOTHYECKHUE TMPOIECChl: HWHAYKIMOHHAS TIEYb,
COJICHOM]I, 3alIUTa OT AJICKTPU3ALNH TEJI MIPH JIBKEHUH B MATHUTHOM T10JIe 3EMITH.

Hemoncmpayuu.

HabGnronenue sBIEeHUs 3JIEKTPOMAarHUTHON WHIYKITHH.

UccnenoBanme 3aBucumoctd DJ[C HMHIYKIIMM OT CKOPOCTH H3MEHEHHS MarHUTHOTO
MOTOKa.

IIpaBuno Jlenna.

[Tagenne MarauTa B ATFOMUHUEBOM (MEIHOM) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.

UccnenoBanue 3apucumoctr IJ1C caMOMHIYKIIMM OT CKOPOCTH M3MEHEHHUS CHJIbI TOKa B
TETIH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHU.

Ornpezenienre UHAYKIIMA BUXPEBOTO MATHUTHOTO TIOJIS.

WccnenoBanue siBJIeHUS CAMOUHIYKITUH.

COopka MO/IeITH AJIEKTPOMArHUTHOTO TeHEepaTopa.

Pa3nen 5. KoJsieGanusi u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KomnebarenbpHast cucrema. CBoOOIHEIE KOJIEOAHUS.

'apmonnueckue  kojeOanus. KuHemarmdeckoe W JUHAMHUYECKOE  OIKMCAHHE.
DHepreTuyeckoe OmucaHue (3aKOH COXPAaHEHUS  MEXaHWYecKoW  sHepruu). BeiBox
JTUHAMHYECKOTO OINHUCAHMUS TapMOHUYECKHUX KOJICOaHMH HW3 WX JHEPreTHYECKOro U
KHHEMATHYECKOTO OTHCAHMS.

AmMmmtyaa u ¢aza koneOaHui. CBsi3p aMIUIMTYABI KOJeOaHUI MCXOJHON BEIMYUHBI C
aMIUIUTY/IaMU Kojie0aHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yactoTta konedbanuii. [lepuos ManbIx cBOOOJHBIX KOJI€OaHUN MaTeMaTHUYECKOIO
MasiTHUKA. [leproa cBOOOIHBIX KoNeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTe o 3aTyxarommx KoneOaHusix. BolHykIeHHble KoneOaHus. Pe3onanc.
PezonancHas kpuBas. BniusHue 3aTyxaHusi Ha BUJ PE30HAHCHON KPUBOM. ABTOKONIECOaHUSI.

TexHU4YecKkne yCTpONCTBA M TEXHOJOTMUECKHE IPOLECChl: METPOHOM, Yachl, Kauyeiw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K01e0aTeTbHOTO JBUKEHUS.

Habmronenre He3aBUCMMOCTH TIEPHO/Ia MAIBIX KOJieOaHU rpy3a Ha HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxaromux KoJeOaHui U 3aBUCUMOCTH MepHoJa CBOOOHBIX KoJeOaHui
OT COIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a HAa MAacCHUBHOW MpPYXHHE C IENb0 (OPMUPOBAHUS
MpeJICTaBICHUI 00 UeaTbHON MOJENN MPYKUHHOTO MasTHHUKA.

3aK0H COXpaHEHUs YHEPTUH MPHU KOJICOAHMIX TPy3a Ha MPYKUHE.

WccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

Hab6nronenue pezonanca.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, nPAKMUKyM.



W3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB.

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

N3yuenue ABUKEHUS HUTIHOTO MasTHUKA.

[TpeoOpa3zoBaHue F3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXAIOMIMX KOJICOaHUA.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIHA.

Tema 2. Dnexmpomaznummnsie Ko1edanus.

Konebartenbubiit  kOoHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJIEOAHUS B HJICATHHOM
kosnebatenbHOM KOHType. ®opmyna Tomcona. CBs3b aMIUTUTYIbl 3apsAia KOHAEHCATOpa C
aMILTUTYAOH CUJIBI TOKA B KOJIeOAaTEIbHOM KOHTYpE.

3aKOH COXpaHEHUs PDHEPTUH B UJCATHLHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromue JJIEKTPOMarHuTHBIE —KoJieOaHUs. BBIHYXJEHHBIE 3JIEKTPOMArHUTHBIC
KoJIeOaHusl.

IlepemenHbIi TOK. MOIIHOCTh NEPEMEHHOTO TOKAa. AMIUIMTYIHOE U JIEUCTBYIOIEE
3HAYEHHUE CHUJIbI TOKA U HAIPSHKEHUS TIPU Pa3IMdHON popMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BPEMEHU.

CunycougaibHbld IEPEMEHHBIN TOK. Pe3uCTOp, KOHIEHCATOP M KATYIIKAa UHAYKTUBHOCTH
B LIENI CHHYCOMIAJILHOIO IIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneanpublii TpancdopmaTop. IIponsBoacTBo, nepegadya U noTpediieHUE IIEKTPUUYECKON
SHEPIHH.

OKOJIOTUYECKUE PHUCKU IPU IMPOU3BOJACTBE 3JeKTpodHepruu. KymnbTypa mcnonb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHuueckue yCTpPOHMCTBA W TEXHOJIOTMYECKUE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
reHepaTop NEePEMEHHOr0 TOKa, TMHUU AJIEKTpoIepeaay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHUMOCTD YaCTOTHI CBOOOIHBIX KOJIEOAHUI OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcuunorpaMMsl 3J1IEKTPOMarHUTHBIX KOJIEOAHUH.

['eHepaTop HE3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

By aeHHbIE CHHYCOUIaTbHbIE KOIeOaHusI.

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJAEHCATOP B LIEMIH IEPEMEHHOTO TOKA.

Pe3onaHc mpu mociaeaoBaTebHOM COEAMHEHUH PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH M
KOHJIEHCATOPA.

VYCeTpoicTBO M MPUHIIUIL JEHCTBUS TpaHchopmaTopa.

Monenb TMHUY 37IEKTpoIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

Nzyuenune tpanchopmaropa.

HccnenoBanne NEPEMEHHOIO TOKA YEpe3 IOCIIEN0BATEILHO COSAMHEHHBIE KOHIEHCATOD,
KaTYIIKy U pE3UCTOP.

Habmronenue 3mekTpoMarHuTHOTO Pe30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbBLE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lomepedynsle W mpoOAOTbHBIE
BoJIHBI. Ilepuon, ckopocTs pacnpocTpaHeHHs! U AjJuHa BOJIHBI. CBOMCTBAa MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHre, nHTeppepeHus U TudpaKius.



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

[IymoBoOe 3arpsi3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS 3JEKTPOMAarHUTHBIX BOJIH. B3aummuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMAarHUTHBIX BOJH: OTPaXEHHME, IPEIOMIIEHHME, IOJISIpU3aLNs,
uHTephepeHIus U TudpaKiusl.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpMMEHEHHE 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBA3U U TeIeBUACHUA. Pagronokanus.

DNEKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAtOIIEeH Cpeibl.

TexHuueckue ycTpoicTBa M IMPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTBI,
pamap, paguonpuéMHHK, TeleBHU30p, aHTeHHa, Tenedon, CBY-meub, yabTpa3zByKoBas
JMArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoOCTPaHEHHUE NONEPEUHbIX U MPOJOIBHBIX BOJIH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUITMHBI BOJIHBI OT YaCTOThI KOJIEOaHHH.

Habmonenne otpaxkeHus U IpeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakind MEXaHUYECKUX BOJIH.

AKyCTHYECKUI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro NIpUMEHEHHUE.

HaOnronenue CBSI3W TI'pPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
KoJie0aHui.

HccnenoBanue  CBOWCTB — JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJsipu3aus, Iuppakuus, “HTepdepeHLus.

OO6Hapy:xeHue HH(PPaKpacHOro U yIbTpa(HOIEeTOBOIO U3IIy4EHH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

W3yuenue napameTpoB 3ByKOBOH BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMONMHENHOE pacIpOCTpaHEHHUE CBETA B OJHOPOAHOM cpene. JIyu cBera. TodeuHbIi
VCTOYHUK CBETA.

OtpaxeHnue cBera. 3aKOHbI OTpaxkeHMs cBeTa. [locTpoeHune H300pakeHUIl B IMJIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenune cBera. 3aKOHBI TMPEIOMJICHHUS CBeTa. AOCOJIOTHBIM  IMOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIN IMOKa3aTenab MnpenomieHus. [1oCTOSHCTBO 4acTOThl CBeTa M
COOTHOILIEHHUE JUIMH BOJIH NPH MEPEX0/I€ MOHOXPOMATUYECKOTO CBETa 4Yepe3 IpaHully pasjaesna
JIBYX ONTUYECKUX CPE.

Xon nyueit B npusme. ucnepcus csera. ClioxxHbIH cocTaB Oenoro cera. LIger.

ITonHOE BHyTpeHHEe oTpakeHue. [IpenenbHblil yroi noJaHOro BHYTPEHHETO OTPaKEHUS.

Cobuparomue M pacceuBaromue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CHUja TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHUS TOHKOH cepudeckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTess MpeIoMIICHHS.

®opMyna TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JTUH30M.



XoJ yda, TPOIIEIIEro JUH3Y MO/ MPOU3BOJIBLHBIM YIJIOM K €€ TJIABHOM ONTUYECKON OCH.
[ToctpoeHne n300paKeHUH TOUKH U OTPE3Ka MPSMON B COOMPAIOIIMX U PACCEUBAIOIINX JTMH3aX
U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspematomnias cnocoOHOCTh. 713 Kak onTUyeckast CUCTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKHU. 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 IIPOLECCHI: OYKM, JIyla, IEpPHUCKOIL,
¢doroanmapar, MHUKPOCKOI, MPOSKIMOHHBIA ammapaT, MPOCBETICHHUE ONTHUKH, BOJIOKOHHAsS
onTuka, TuppaKMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npeoMiIeHUs CBETA.

Habumroienne noaHoro BHYTpeHHEro oTpakeHus. MoJieib CBETOBO/A.

HccenenoBanue xoa CBETOBBIX ITYYKOB 4epe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

HabGnronenue naTepPEpeHITNN CBETA.

HaOironenne nBeTOB TOHKUX IUIEHOK.

Hab6nronenue nudpakuuu cBera.

W3ydenue AU paKkIIMOHHON PEIIETKH.

Habmronenue nudpakiinoHHOTO CHEKTpa.

Hab6mronenue qucniepcuu certa.

Habmronenne nonsipusanuu cBera.

[TpyumeHeHre noaIpOrI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomul, npaKmuxym.

M3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSTHHSI OT BelecTBa (Ha MpUMEpEe KHUJIKUX
JUH3).

N3mepenune poKyCHOT0O pacCTOSIHUS PACCEHBAIOIUX JIHH3.

[Tonryuenue n300paxeHUs B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3BI.

[Toryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMMYECKUX CHCTEM.

Hab6monenne nudpakumu, nuaTepdEepeHINN U TOISpU3aLIH CBETA.

N3y4eHne noaspu3anuy CBETa, OTPaXXKEHHOTO OT IOBEPXHOCTU AUIJIEKTPHKA.

N3yuenne naTephEepeHINM Ja3epHOro U3TYUCHUS Ha BYX LIEIAX.

Habmonenue aucnepcum.

Habmonenue u uccienoBanue JUQGpakinOHHOTO CHEKTPa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tonryuenue cekTpa U3My4eHHUs] CBETOMO/IA TIPU OMOIIH TU(PAKIIMOHHON pEerETKH.

Pa3nen 6. OcHOBBI crIeMAJILHON TEOPHUH OTHOCUTEJIBHOCTH.



['paHunbl NPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. [locTymarsl cnenuansbHOM Teopuun
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW — uHTepBai.  IIpeoOpasoBanust  Jlopenma.  YcioBue
IPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJIEHHUE BPEMEHU U COKpAallEHUE
JUIMHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

TexHu4yeckue ycTpOICTBa M TEXHOJOTMYECKHE IPOLECCHl: CIIYTHUKOBBIE MPUEMHHUKH,
YCKOPUTEIHN 3apsKEHHBIX YACTHII.

Y4eHn4yecKkuil IKCIIEpUMEHT, 1abopaTOpHbIE pabOThI, MPAKTUKYM.

OmnpezneneHre UMITYyJIbCAa U YHEPTUU PEISATUBUCTCKUX yacTull (1o ¢ororpadusM TpeKos
3apsKEHHBIX YAaCTHUL] B MATHUTHOM I10JIE).

Paszpnen 7. KBanToBas ¢pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TemoBoe WU3Ny4YeHHE (HM3IydeHHe aOCONIOTHO u&pPHOro Tena). 3aKoH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@DOTOHBI. DHEPTUs U UMIYJIbC (POTOHA.

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

JlaBnenue cBeta (B 4YAaCTHOCTH, JABJICHWE CBETa Ha aOCOIIOTHO IIOMJIOIIAIOIIYIO U
a0COIOTHO OTpaxkaromIyro moBepxHocth). OmbiTe [1. H. JIeOenera.

BonHoBbie cBoiicTBa yactuil. Bonnbl ne bpoitis. JnvHa BosiHbl 1e bpoiing u pasmepsl
o0jacTu  JoOKanmM3alMM  JBWXKYylIeics dYacTuipl.  KopmyckynspHO-BOTHOBOW — Tyaiu3M.
Judpakius >1eKTPOHOB Ha KpUCTaiax.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHus Heonpenenénnoctei ['eitzendepra.

TexHuyeckue ycTpoicTBa M TEXHOJIOTUYECKHE IMPOLECCH: CIEKTPOMETP, (HOTOIIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOANO/I.

Hemoncmpayuu.

®dotorPekT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

HccnenoBanne 3aBUCMMOCTH COITPOTUBIIEHUS MOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

Cseroguog.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus Gorodddexra.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA Y€pPE3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITH IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [lnanerapHas monens atoma Pesepdopna.

[Toctynarsl bopa. M3nydenue u morjomieHne (OTOHOB NPH MEPEXoJe aroMa ¢ OAHOTO
YPOBHS DHEPTUH HA JPYTOM.

Bunel ciektpoB. CeKTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHY)KJEHHOE HU3NlyueHue cera. Jlazep.

TexHuuyeckue ycTpOWCTBa U TEXHOJIOTMYECKHME MPOLECCHl: CHEKTPaJIbHBIN aHalu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.



Mopuenb oneiTa Pezepdopaa.

Habnronenre muHEeHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBUE CYETUMKA HOHUZUPYIOLIUX YACTHLL.

Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKkmuxym.

Hab6nronenue MMHEHYaToro crekrpa.

HccnenoBanue CIeKTpa pa3peKEHHOrO0 aTOMapHOIO BOLOPOAA U M3MEPEHUE IOCTOSTHHOU
Pun6epra.

Tema 3. Duzuka amomHoz20 A0paA U INEMEHMAPHBIX YACHUY,.

Hyxnonnas moxnens simpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4mciio sipa.
W3oTtomsl.

PagnoaktuBHOCTB. Anb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paJuOaKTHBHOrO pacnaza. PanuoaktuBHble u3ortonsl B mnpupoge. CBoiicTBa
VMOHM3UPYIOLIETO U3JIyYeHUs. BiusHue pagroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTeCTBEHHBIN
¢doH uznydenus. Jlozumerpusi.

OHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

Anepubie peakuuu. Jenenne wu cuHtes sanep. SAnepHbie peakropbl. IIpobGiemsl
YIOPaBIsEMOro TEPMOSJAEPHOTO CHUHTE3a. OKOJOTMYECKHE AacleKThl pa3BUTHUSA  SIIEPHOU
SHEPreTUKHU.

MeTto/1bl perucTpalnyy U UCCIEJOBaHMSI 3JIEMEHTAPHBIX YaCTHULL.

@DyHIaMEHTaIbHBIE B3aUMOJCHCTBUA. baprnonsl, Me30HbI U JenToHBI. [IpencraBineHue o
CranpaprtHoil Mogenu. KBapk-TirooHHast MOJEINb apOHOB.

®usuka 3a npenenamu CtannapTHON Mojenu. TEMHas MaTepust U TEMHasi SHEPIUsL.

EnuncTBO Qu3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpolcTBa M TEXHOJIOIMUYECKHE IMPOLIECCHl: JO3UMETp, KaMepa BuibcoHa,
AJIEPHBI  peaKTop, TEPMOSAEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue TpeKOB 4acTUIL (110 TOTOBBIM oTorpadpusim).

HccnenoBanue paJuoakTUBHOTO (POHA C MCIIOJIb30BAaHUEM JI03UMETpA.

N3yueHnue nornomeHus 0eTa-4yacTUll aTlOMUHHEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbel pa3BuTusd  acTpoHoMuHu. llpukiiagHOoe ¥ MHPOBO33PEHUECKOE 3HAUYEHHUE
acTpoHOMUHU. [IpuMEHMMOCTh 3aKOHOB (U3UKU JUIsi OOBSCHEHUS HPUPOJBI KOCMHYECKHUX
00BEKTOB.

Mertonpl acTpoHOMHYECKHX uccieqoBaHuil. COBpEMEHHbIE ONTHYECKUE TEJIECKOIBI,
PaAMOTENECKOIIbI, BHEATMOC(EpPHAsi aCTPOHOMHSL.

Bun 38é3nH0r0 HeOa. Co3Be3nus, sipKue 3BE3/bI, MJIAHEThI, UX BUIUMOE IBUKECHUE.

Conneunas cucrema.

Connue. Conneunas aktuBHOCTb. McTtounnk sneprun ComnHua u 3BE31.

3BE31bI, KX OCHOBHBIE XapaKTEpPUCTUKH. JlnarpamMma «CHEKTpaJbHBIM Kilacc —
CBETHMOCTB». 3BE3/bI TJIABHOW ITOCIIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTBY IS
3BE3l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE34. COBpEMEHHBIE
MPEJICTaBICHUSI O MPOUCXOXKIEHUH U 3BooK CoJHIIa U 3BE3/. DTalbl )KU3HU 3BE3.



Muineunsiii [1yTe — Hama I'anaktuka. [lonoxxenne u aukenne Connna B ["amaktuke. Tumnbl
rajakTuk. Paguoranaktuky U kBasapbl. YEpHBIE ABIPHI B SAPAX TAIAKTUK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06na. Pa3zberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue naoniooenus.

HaOnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  IJ1a30M € UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX IMPWIOKEHUN [UId OIpelesIeHUs] I0JIOKEHHsI HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be311s1 CEBEPHOT0 NOMYyLIApUs U SIPKUE 3BE3/IbI.

HabGmonenus B Teneckon JIyHsl, IUIaHET, TYMaHHOCTEH M 3BE3/IHBIX CKOIUIEHUH.

Du3n4ecKuil NPaAKTUKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MepeHMi  ¢u3mueckux BenuuuH. OlLleHKa TpaHull
MOTPEIIHOCTEH.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, IIPOBEPKA IMPEAJIOKEHHBIX TMIOTE3 (BbIOOp M3 padOT, ONMCAHHBIX B TEMaTHUECKHUX
pazaenax «Y4YeHUIEeCKUN IKCIIEPUMEHT, JTA00paTOpHBIE pabOTHI, TPAKTHKYM).

O0o0maroniee NOBTOpeHUe.

O6oOmerrne W cUCTeMaTH3alMsl  COJIEp)KaHWsS — pa3/ieloB  Kypca  «MexaHuKay,
«MonekynspHas (pu3MKa U TEPMOJUHAMUKA», «DJNEKTpoauHaMuka», «KonebaHus v BOJHBIY,
«OCHOBBI CHEIMATIBHONM TEOPHUH OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3nkay, «IeMeHTbI
ACTPOHOMMH U acTPO(UZUKIY.

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHUYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKOW cdepax AeATeNIbHOCTH 4YelloOBeKa, pPOJib M MeCTO (U3MKM U acCTPOHOMHHM B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpaA, 3HAYCHUE ONMCATEIIbHOW, CHUCTEMaTU3HPYIOLIEH,
OOBSCHUTEIIBHON U MPOrHOCTUYECKON PYHKIMNA PU3NYECKON TEOpHH, poJib (PU3NUECKON Teopuun
B (OpPMHUPOBAHUM TIPEACTABICHUN O (U3MYECKON KapTHHE MHUpPA, MECTO (HU3UUYECKON KapTHUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeamMeTHble CBA3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHs B 11 kiiacce ocymiecTBiseTcsa ¢ yu4éTom
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpedmemnvle nOHAMUA, C6A3AHHBIE C UZYUEHUEM MENO006 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
HKCIIEPUMEHT, MOJIEIMPOBaHHE, MO/IEb, U3MEPEHUE, IOTPELIHOCTH U3MEPEHUN, U3MEPUTETbHbBIE
npuOopsbl, udpoBas 1adopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. TpuroHomerpuueckue QyHKIUH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOphl M HX
NPOEKIIMM Ha OCH KOOPAMHAT, CIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTAapHBIX (DYHKIIMH.
[Tpu3Haku Mo 00Ms TPEYTOJIbHUKOB, ONpeieIeHNe oAU TNIOCKUX GUryp u 00bEMa Tell.

buonozua: snekrpuueckue SBICHHUS B JKUBOM Npupoje, KojeOaTelbHblE ABM)KEHUS B
JKUBOM  MpHUpoAE,  DKOJOTMYECKHE  PUCKM  TpU  TIPOU3BOJACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’Kalolled Cpeapl, yJIbTpa3ByKOBas JAMAarHOCTUKA B
MeAMIIMHE, ONITUYECKHUE SIBJICHUS B )KUBOI MPUPOJE.



Xumun: CTPOGHHE aTOMOB U MOJIEKYJN, KpUCTAJUIMUYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: marauTHBIC TONIOCAa 3€MIM, 3aJI€KM MAarHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.
Texnonozua: npuMEHEHNE TOCTOSHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, JIEKTPOIBUTaTEIb
SxoOu, reHepaTop NEPEMEHHOI0 TOKa, MHAYKLMOHHAS 11€4b, JUHUHU JIEKTpolepenay,
3JIEKTPOJBUTATENb, pajap, PaIUONPUEMHUK, TEIEBU30D, aHTEHHA, TenedoH, CBU-neus,
yJIBTPa3BYKOBasi TUarHOCTUKA B TEXHUKE, IPOCKI[MOHHBIHN anmapar, BOJOKOHHAs ONTUKA,
CoJIHeyHasl 6aTapes, CIIyTHUKOBbIE IPUEMHUKH, sIEpPHAsi SHEPreTHKA U HKOJIOTMUECKUE aCIIEKThI
€€ pa3BUTHSL.



INJIAHUPYEMBIE PE3YJBTATHBI OCBOEHUMS INPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUSA JIMYHOCTHBIE PE3YJIBTATBI
JUYHOCTHBIE PE3YJbBTATHI
JInuHoCTHBIE pe3yJIbTAThbl OCBOCHHS yueOHOro mpenmMera «Du3nKa» JTOJDKHBI OTPAkKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOXKIICHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHUHCKOro  0OIIecTBa,
pacHIMpeHHE >KU3HEHHOTO OINBITa U ONbITA JCATCIBHOCTH B MPOIECCE Pealn3allid OCHOBHBIX
HaIpaBJeHUN BOCITUTATEIBHOM IEATEILHOCTH, B TOM YHUCJIC B YaCTH:
rpaskIaHCKOro BOCTIMTAHUS:

¢ chOopMHUPOBAHHOCTh TPAKIAHCKOM MO3UIMU OOYyYarolIerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O WICHA POCCUIICKOTO 00IIECTBa,

® [PUHATUE TPAAUIMOHHBIX OOIIEYETIOBCUSCKUX T'YMAHUCTUICCKUX U JIEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTHh BECTH COBMECTHYIO JCSATCIHLHOCTh B HHTEPECAX T'PAXKIAHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHHU3AIINH;

® yMCHHE B3aMMOJICHCTBOBATh C CONHMAIBHBIMA HHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

® TOTOBHOCTHh K TYMAHUTAPHOW U BOJIOHTEPCKOM EATEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

¢ chopMHPOBAHHOCTH POCCUUCKOM TPaXKIAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

® I[ICHHOCTHOE OTHOIIEHHE K T'OCYJIAPCTBEHHBIM CHUMBOJIAM, JIOCTHIKEHUSM POCCHHCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e chopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHWSI, STHYECKOTO TIOBEICHUS;

® CIOCOOHOCTH OIEHWBAaTh CHTYAallHIO W T[PUHUMATh OCO3HAHHBIC  PEIICHHS,
OPUEHTHUPYICh HA MOPaIbHO-HPABCTBECHHBIC HOPMBI W IICHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;)

® OCO3HAHHE JTUYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO Oy IYILETO.

ICTETHYECKOr0 BOCIIUTAHUS

® OCTETHMYECKOE OTHOIICHHE K MHpPY, BKJIIOYAas JCTETUKY HAy4YHOTO TBOPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOT0 BOCIIMTAHMS:

e HHTEpeC K pa3nu4yHbIM cdepaMm MNpoPecCHOHATHHONU ACSITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PM3UKOI U TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymytieit
po(eccuu M pean30BbIBATE COOCTBEHHBIC KU3HESHHBIC TITAHEI;

® TOTOBHOCTHh M CHOCOOHOCTh K OOPa30BaHMIO U CaMOOOpa3oBaHUIO B 001acTu (PU3UKH
Ha MPOTSHKEHUU BCEH JKU3HH.



IKOJOI'HIECCKOro BOCIMTaHuA:

C(OPMHUPOBAHHOCTb HKOJOTHMUYECKOW KyJIBTYphl, OCO3HaHHME TIJI00AJILHOIO XapakTepa
9KOJIOTUYECKUX MPOOIIEM;

IJIJAHUPOBAHUE U OCYIECTBIICHUE JEHCTBUM B OKPY)KAIOLIEH Cpelle Ha OCHOBE 3HAHUS
L[eJIed yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpEeHHE OIbITa JEATEIBHOCTH JKOJIOIMYECKOW HANpPAaBICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUHN 0 (DH3HKE.

IHMEHHOCTH HAYYHOI'O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTh MMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH [esATeNbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHS
(GU3UKKM  OCYIECTBJIATh  MPOEKTHYIO M MCCIIEJOBATENIBbCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS
Ba3oBble jloruueckue AeiicTBUs:

CaMOCTOATENBHO (OPMYIUPOBATh M AKTYAIM3UPOBATh MPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENENATh eI ACSITEIBHOCTH, 331aBaTh IIAPAMETPBI U KPUTEPUHU UX TOCTHUKEHNUS,
BBISIBJIATh 3aKOHOMEPHOCTHM M HIPOTHBOPEYMS] B PACCMATPUBAEMbIX (DU3HYECKHX
ABJICHUSX;

pa3pabarbiBaTh IJJaH pelIeHUs NpoOjeMbl C Y4€TOM aHajaM3a HUMEIIUXCcs
MaTepUaIbHBIX U HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B €ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJMHUPOBATh M BBIIOJHATE PabOTy B YCIOBHUSIX PpEalTbHOIO, BUPTYaJIbHOIO U
KOMOHMHUPOBaHHOTO B3aUMOJCHCTBUS;

Pa3sBUBATh KPECATUBHOC MBIIIIJICHUEC ITPU PCHICHUHN KU3HCHHBIX HpO6J’IGM.

ba3oBble ucciaenoparelbcKue AeiCTBUS.

BJIAJIETh HAYYHOH TEPMUHOJIOTHEH, KIIFOUYEBBIMHU MOHATHUSAMHU U METOJAMH (hU3NIECKOI
HaYKU;

BJIAJ€Th HAaBbIKAMH Yy4EOHO-HCCIIEOBATENLCKOM M MPOEKTHOM JEATeNbHOCTH B
o0nactT (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOHUCKY
METOZIOB peUIeHHs 3agad (PU3MYECKOTO COJCpXKAaHUS, TPUMEHEHHIO Pa3IMIHbBIX
METO/IOB TIO3HAHUS;

BJIAJICTh BUJAMU JESITEIbHOCTH IO MOJIYUYEHUIO HOBOI'O 3HAHUS, €ro MHTEpIpeTaluHy,
npeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IIMYHBIX YUEOHBIX CHTYALlUsAX, B TOM YHCIIE TIPH
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBIISATh MPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalM3HpOBaTh 3a/ady, BBIJBUTATh
TUMOTe3y € pelIeHWs, HaXxOIUTh AapryMeHThl JUIsl JIOKa3aTelbCTBA  CBOMX
YTBEPKICHHIA, 331aBaTh ITApAMETPhl K KPUTCPUH PEIICHHS,

aHATM3UPOBATh IIOJyYEHHbIE B XOJ€ PpELICHUS 3a/Ja4d pe3ylbTaThl, KPUTHYECKU
OILICHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHON JIEATEIBLHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;



JIaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh TPHUOOPETEHHBIHN OMBIT;

YMETh NMEPEHOCUTh 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;
YMETh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

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

CTaBUTH MPOOJIEMBI U 33]]a9H, JTOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHUSI.

PatGora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopMammu (HU3HUECKOTO COICpXKAHUS W3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBISITh TOWCK, AaHAIU3,
CUCTEeMATH3AIMI0 W WHTEpPHpeTanuio HWHpOpMAaMU pa3iudHbIX BHAOB U (opMm
IPEJICTABJICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(OpMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTraHU3alMOHHBIX 331ad C
coOnrofcHreM TpeOOBaHWUN  DPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MPaBOBBIX M OTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCPKAHUS B PANIMUHBIX (opMarax ¢ y4éToM
Ha3Ha4YeHWs WHQPOpMAIMU W IEJICBOM ayJUTOPUH, BHIOMpas ONTHMAIBHYIO (OpMYy
MIPEJICTABICHUS U BU3YATH3AI[HH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHSI C MCIOJb30BAHUEM S3BIKOBBIX
CPECTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;
BbIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUHN C y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JeHa KOJUIEKTUBA;

IPUHUMATH L€ COBMECTHOM JESATEIBHOCTH, OPraHU30BbIBaTh M KOOPAWHUPOBATH
JEHUCTBHS MO €€ TOCTH)KEHHMIO: COCTaBIATh IUIAH JCHCTBUM, PAcCHpeneisiTbh pOJIA C
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLIEHMBATh KAyeCTBO CBOEr0 BKJaJa M KaXJOT0 Y4YaCTHHKAa KOMaHAbl B OOIIMIHA
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

IpeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh UAEH C MO3ULIMA HOBU3HBI, OPUTUHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISITh ITO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3IMYHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUITMATUBHBIM.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranuszaums:

CaMOCTOSITENILHO OCYIIIECTBIIAThH MO3HABATEIBHYIO JIEATEIHHOCTh B 001acTu (pU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IJIaH PEUIECHUS PAaCUETHBIX M KaUYE€CTBEHHBIX 3ajay, TiaH
BBITIOJTHEHUS MIPAKTUYECKOW PabOThl ¢ YyUETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JaBaTh OUCHKY HOBBIM CUTYAIlUAM;



pacuIMpsATh paMKH Y4eOHOTr0 IPeMETa Ha OCHOBE JIMUHBIX MPEATIOYTEHHIA;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh IPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3pYIMLMHM B 00jJacTu (U3UKH,
IOCTOSIHHO ITOBBIIIATE CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHbD.

CaMOKOHTPOJIL, 3MOLIUOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JACATEIbHOCTh, OLEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIAJCTh HABbIKAMU IIO3HABATEIIHOM pPe(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JEHCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YyIbTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU JIUIsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;
[IPUHUMATb MOTUBBI U ApIYMEHTBI APYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIbHOCTH;
NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYI'UX IIPY aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOrpaMMBbI I1O (1)I/ISI/IKC JJIsA

YPOBHSI CpeqHero o0miero o0pa3oBaHus y 00yJaOUINXCsl COBEPIICHCTBYETCSI SMOIIMOHATBHBIN

WHTEJUICKT, MPEoaraimuii copMupoBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBLHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHOU Ccdephl,
OBITH YBEpEHHBIM B ce0€;
CaMOpEeTryJIMpOBaHMsl,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yYMEHHE  IPHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThCA K
OMOIMOHAIBHBIM U3MEHEHHSM U MPOSBISTH THOKOCTH, OBITh OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTpEMIIEHHE K JOCTH)KEHHUIO LEJU U YCIIEXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOMS U3 CBOMX BO3MOXKHOCTEH;
HMIIATUH, BKIIOYAIOIEH COCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €r0 MpPHU OCYIIECTBIEHUU OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;
COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBaTh OTHOLIEHHS C
JPYTUMH JIFOAbMHU, 3200THTHCS, POSIBIIATH MHTEPEC U Pa3peIiaTh KOH(DIUKTHI.
NPEIMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI

oTpaxaTb chOPMHUPOBAHHOCTH Yy OOYUaIOIIUXCSl YMEHUI:

NOHUMAaTh pOJb (UMK B SKOHOMHYECKOM, TEXHOJOTHMYECKOW, COLHUAIBbHOW U
3TUYECKON cdepax HesITeNbHOCTH YEJIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOMN
Hay4YHOW KapTHUHE MUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOM JIeATEIHHOCTH YeJIOBeKa U
JalbHEWIIEM  HAyYyHO-TEXHHMYECKOM  pa3BUTUM,  3HAUYE€HUE  OMHUCATEJbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENLHON UM MPOTHOCTHYECKON (QYHKIMH (u3nyecKoit
TEOPUU — DIIEKTPOJWHAMUKH, CHEIHATIbHON TEOpUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uky, ponb QU3NUECKO Teopuu B (POPMUPOBAHUM MPEJCTABICHUN O (PU3NUIECKOMH
KapTHHE MHUpPa, MECTO (PU3MYecKOW KapTHHBI MHpa B OOILEM psJly COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUN O IPUPOJIE;



pa3nuyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKUX Tel M IPOLECCOB
(sBI€HUI): OAHOPOJHOE DJEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE MO,
rapMOHMYECKHE KOJIeOaHMs, MaTeMaTHYEeCKHH MasTHHUK, HACaIbHBIA MPYXKUHHBINA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UCANBHBIN KOoeOaTebHbII KOHTYp, TOHKAs JIMH3A,
MoJIeJIe aTomMa, aTOMHOTI'O Si/Jpa U KBAHTOBOM MOJIEIIN CBETA;

pa3iauyath yciaoBHUsS (TpaHUIBl, 00JacTH) NPUMEHHUMOCTH (PU3MYECKHX 3aKOHOB,
MOHUMATh BCeOOUIMI XapakTep (yHAAMEHTaIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHUS, UCHOJIb3Ys
OCHOBHBIE TIOJIO)KEHHSI W 3aKOHBl DJJIEKTPOAMHAMUKH U CIEUUAIBHOW TEOPUH
OTHOCUTENIbHOCTH (3aKOH COXPAaHEHHUs S3JIEKTPUUECKOTo 3apsiia, cuia AmIiepa, cuia
JlopeHnia, 3akoH 3JEKTPOMArHUTHOM WHAYKIWH, mpaBwio Jlenua, cBszp IJC
CAMOMHJIYKLUU B 3JEMEHTE 3JIEKTPUUYECKOM LIENU CO CKOPOCTHIO M3MEHEHUS CHJIbI
TOKA, MTOCTYJIAThI CTIEIIMAIbHOW TEOPUH OTHOCUTEIHHOCTH DUHIITEHHA);
AHAIU3UPOBATH U OOBACHATH KBAHTOBBIE MIPOLIECCHI U SIBICHUS, UCIIONb3YS MOJIO0KEHUS
KBaHTOBON (m3ukm (ypaBHeHHe DiHIITEHHA a1 (HoTOd(deKTa, MEepBBId U BTOPOM
MoCTyJIaThl bopa, MpUHIUIT COOTHOIIEHUST HeonpeaenéHHocrel [ eizenOepra, 3aKOHbBI
COXpaHEHHUs 3apsIOBOr0 M MacCOBOTO YMCEN U SHEPTUU B AJIEPHBIX PEAKLUAX, 3aKOH
pPaZMo0aKTUBHOTO pacmaja);

OTKCHIBATH (PU3MUECKHUE MPOLIECCH U SBJICHHS, HCIIOIb3Ys BEIMYUHBI: HANPSHKEHHOCTH
AIIEKTPUYECKOTO  TOJIS, IOTEHUMAJT  3JIEKTPOCTATUYECKOTrO  IOJid,  Pa3HOCTh
NOTEHLIMAJIOB, 3JIEKTPOJBIKYIAs CHUJIA, MHIYKIUS MAarHUTHOTO IOJIs, MarHUTHBIN
MOTOK, cwia Amnepa, WHAYKTUBHOCTb, 3JIEKTPOABMXKYILAs CHJIA CAMOUHIYKLIHH,
SHEPIsi MArHUTHOTO MOJISI IPOBOJIHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TOJIHAS
SHEPTusl, SHEPTUs MOKOs CBOOOTHON YAaCTHUIIbI, YHEPTHs U UMITYJIbC (DOTOHA, MacCOBOE
YUCIIO U 3aps Apa, SHEPTUSI CBSA3H SAPA;

OOBSICHATE OCOOEHHOCTH TMPOTEKaHWs (PU3MYECKUX SBJICHUH: 3JIEKTPOMarHUTHas
UHYKIMS, CAMOMHAYKIIMS, Pe30HaHC, MHTep(epeHns BOJIH, AUdpaKkius, JUcrepcus,
MOJIHOE BHYTpEHHee oTpaxkeHue, (potornekrpuueckuil apdekr (poroaddekr), anbda-
u Oera-pacmanel  sAep, TaMMa-u3llydyeHHe — siaep, (U3MYECKue  MPHHLUIBI
CHEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

OINpPEACIATh HANPABJIECHUE WHJYKIUU MArHUTHOTO IOJII IPOBOJAHMKA C TOKOM, CHJIBI
Awmrniepa u cuinbl JlopeHna;

CTpPOUTh U300paKeHHEe, CO37aBaeMoe IUIOCKUM 3€pKajioM, TOHKOM JMH30H, H
paccUnTBIBATH €r0 XapaKTEPUCTHUKH;

IPUMEHSTh OCHOBOIIOJIAralolIe ACTPOHOMHYECKHE MOHATHUS, TEOPUH U 3aKOHBI JJIs
aHamu3a U OOBSCHEHHs (PU3MUYECKUX MPOLECCOB, MPOMCXOJAIIMX B 3BE3AAX, B
3BE3HBIX CHCTEMax, B MEXIaJaKTUUYECKOM cpeze; JBM)KEHUS HEOECHBIX Ted,
SBOJIIOLMH 3BE30 U BeeneHnHoi;

IIPOBOJMTH HCCIIEIOBaHHE 3aBUCUMOCTEH (U3NYECKUX BEIUYMH C HCIOJIb30BAHUEM
OPSMBIX U3MEPEHUHl, IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCUPOBATH PE3YIbTATHI
NOJYYEHHOM 3aBUCHUMOCTH (IM3WYECKMX BEJIMYMH B BHUAE TpapuKoB C yu&€ToM
aOCOJIIOTHBIX ~ TOTpEIIHOCTEH  M3MEpeHui, JenaTh BBIBOABI 10  pe3yjbTaTaM
HCCJIEJIOBAHUS,



IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEJIMYMH, NPH 3TOM BBIOMPAThH
ONTUMAJBHBIA METOA M3MEPEHHUs, OLEHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUM;

IPOBOAMTH  OIBITHl [0 IPOBEPKE MPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
SKCIIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTAIBHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
MOJIyYEHHBIE PE3YbTAThl U JENIATh BBIBOJ O CTATYCE NPEIJI0KEHHONW TUIIOTE3BI;
ONMCHIBATh METObI IIOJYUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHMIA;

coOuoiaTh MpaBmiia 0€30IacHOrO TpyAa MPH MPOBEACHUU HCCIEIOBAaHHNA B paMKax
y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-MCCIIET0BATEIBCKOW M TMPOEKTHOU
JEeSITeIbHOCTH C HCIHOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000opyI0BaHuS;

pemath pacdy€THBIC 3a/laydl C SBHO 3aJlaHHOW W HESBHO 3aJaHHON (u3mveckon
MOJIENIbIO: Ha OCHOBAaHMM aHAlM3a YCIOBHS BBIOMpaTh (U3MUECKUE MOJEIH,
OTBeYaroIue TPeOOBAHUAM 3a1auH, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3UYECKUX TEOpUN MPH HCIOIb30BAHUM MAaTEMaTHYECKHMX METOOB
pelieHuss 3ajad, IPOBOAMTH pPAcuy€Tbl Ha OCHOBAHUM HUMEIOIIUXCSA JIaHHBIX,
AQHAJIM3UPOBATh pE3yJbTaTbl M KOPPEKTUPOBATb METOJbl PEIICHUS C Y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyIolre MpUMEHEHHUS 3HAHUI U3 Pa3HBIX Pa3/IesioB
Kypca (U3MKH, a TakKe WHTErpaluy 3HaHWM W3 OPYTHX HPEeIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOoM Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU 1 (pU3HUYECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB pabOThHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOINUTH IPUMEPHI BKJIA/Ia POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIN3UPOBAaTh U  OLIEHUBATh IOCJEACTBUA OBITOBOM M  IPOU3BOJCTBEHHOU
NeSITeIbHOCTH 4YeNlOBEeKa, CBS3aHHOW C (PU3MUECKUMH TIPOLECCaMu, C MO3UIMH
IKOJIOTHUECKON 0€30MacHOCTH, IIpeJICTaBICHUN 0 palnoHaIbHOM
IIPUPOJIONOIB30BAaHNH, A TAKXKE Pa3yMHOM MCIOJIb30BAaHUM JIOCTHKEHUN HAYKU H
TEXHOJIOTH JIJIsl JAIbHEHUIIIETO pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

OPUMEHSTH pa3InyHble CIIOCOOBI PabOThI ¢ HHpOpMannel (U3NIECKOTO COAECPIKaHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJIOTUM U1  IIOUCKA,
nepepaboTKU U TpeAbsBIEeHUs Y4eOHONH M Hay4YHO-NOMYJSIpHON HH(OpManuu,
CTPYKTYpPUPOBAHHUS W HMHTEpPHpETaluud HHQOpMalMM, TOJYyYEHHOW U3 Ppa3INYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJIy4aeMyro HH(POpPMAILIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK M Ha OCHOBE aHajIu3a
UCTOYHUKA UH(POPMAIINH;

NPOSBIATh OPraHM3alMOHHBIE M IO3HABaTeNIbHbIE YMEHUS CaMOCTOSITENIbHOTO
NpUOOpETEeHUs] HOBBIX 3HAHWW B TMPOIECCE BBHIMOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
MCCIIeI0BATEbCKUX padoT;

paboTaTh B TpyNIe C HCHOJHEHUEM PA3UYHBIX COLMAIBHBIX POJIEH, IIAHUPOBATH
paboTy TpYMIbI, palMOHAIBHO pacHpeleNsTh AesTeNbHOCTh B HECTaHJAPTHBIX



CUTYallUsX, aJlcKBaTHO OLIEHHWBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoii MPOOIIEMEI;

IOPOSBIATE MOTHBALMIO K Oynymed mnpodecCHOHATbHOM — IESATENIbHOCTH IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIS.



TEMATHYECKOE INTAHUPOBAHHUE

11 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpaMmbl Bcero o0pa3oBare/IbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. QJIEKTPOJJUMHAMUKA
bubnunoreka LIOK
1.1 M 14
ATHITTHO® Hore https://m.edso0.ru/39859ef1
bubmuoreka [{OK
1.2 13 1
UCKTPOMArHHTHAS HHAYKLHS https://m.edso0o.ru/39859¢f1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA 1 BOJTHbBI
bubmmoteka IIOK
2.1 M 0 10
CRAHIHACCIE KOMCOATIA https://m.edso0.ru/39859ef1
bubmmoteka IIOK
2.2 1
UICKTPOMATHHTHIE KoJeOaHHs > https://m.edso0.ru/39859ef1
93 MexaHn4YeCcKHUe U DJIEKTPOMArHUTHBIE 10 1 bubnuoreka [IOK
' BOJIHBI https://m.edso0.ru/39859ef1
but6mmorekxa [IOK
2.4 O 25 1
frrKa https://m.edso0.ru/39859ef1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuoset CTO

5

1

bubnunoreka LIOK
https://m.edso0.ru/39859ef1



https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Hroro no pazgeny )

Pasznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOM Ayann3m 15 buomorexa LIOK
' PIYCEYTHP o https://m.edso0.ru/39859ef1
bub6nmoreka [IOK
4.2 ) 5
HIsHia GTOMA https://m.edso0.ru/39859ef1
43 ®du3rka aTOMHOTO SA7pa U 3JIEMEHTaPHBIX 5 bubaunoreka [JOK
' YaCTHIL https://m.edso0.ru/39859ef1
Hroro mo pazueny 25
Pa3znen 5. 9JIEMEHTbI ACTPOHOMMUHU U ACTPO®PU3UKHU
bu6 OK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKH 12 htI/tIpSJ,I:I;I/(r)I:.eeI:jasc])Jc;).ru 1398596f1
Hroro no paszneny 12

Paznea 6. PUSUUYECKUN MPAKTUKYM

6.1 PuU3nYeCKU NPaKTUKYM 16 16

bubmmoteka IIOK
https://m.eds00.ru/39859ef1

Hroro 1o pasneny 16

Paszpen 7. OBOBIHIAIOIIEE IOBTOPEHUE

Cucremaru3zanus 1 000011eHne
IIPEAMETHOTO COAEP/KAHUS U OIIBITA bu6muoreka [JOK
7.1 . 15
JeSTeIbHOCTH, TIPHOOPETEHHOTO MIPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOE Bpems 10 bubnuotexa [JOK
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16



https://m.edsoo.ru/39859ef1

INOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa Kontposibhbie  IlpakTHueckue oGpa3soBarebHbIe
n/n Bceero U3YYeHUs
padoThbI padoTbI pecypcbl
BzaumopeiicTBue NOCTOSSHHBIX
MaFHI/IT(f[B Y TIPOBOJIHUKOB C TOKOM. 1 Bu6mnorexa LIOK
https://m.edso0.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammepa
BexTop MarHuTHOM WHIYKITHH.
HpI/IHI_II:)I/Il'I cynepnosnuli[zl] l\jIlaFHI/ITHBIX 1 bubmorexa LIOK
N . https://m.edsoo.ru/4clabcch
nosiei. JIuHuM MarHUTHOM MHIYKIIUU
MarsuTtHoe 10J€e MPOBOJHUKA C TOKOM. 1 bu6mmoreka [IOK
OmnsIT DpcTena https://m.edso0.ru/d35d5262
Cwita Amriepa, e€ HamnpaBJICHHE U 1 bubnuorexa [JOK
MOJIYJTb https://m.edso0.ru/26d9c5ba
Pemenue 3amau 1 Bubmmorexa LIOK
https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa Amrepa. 1 bubnunoreka [JOK
DJIEKTPOU3MEPHUTEIbHBIC TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuia Jlopeniia, e€ HanpaBiIeHUE U
MOJYJIb. JIBHKEHUE 3apSKEHHOU 1 bubnuotexa [JOK
YaCTHIIBI B OJJHOPOTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose
Pemenne 3agau 1 bubmmorexa [OK
https://m.edsoo.ru/504e98c7
Pa6ora cunsl Jlopenia 1 bubmorexa [IOK

https://m.edsoo.ru/d518be4h
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bubmuorexa [JOK

10 Pemmterme 3272 https://m.edso0.ru/93617bd9
MarusuTtHoe 110Ji€ B BEIlIECTBE.
11 DeppOMarHeTUKH, Ha;;- 51 bubmorexa LIOK
HAMATHETHEN https://m.edso0.ru/30ff9608
12 OcHOBHBIE CBOMCTBa (heppPOMArHETUKOB. bubmuorexa [JOK
[Tpumenenne GheppoMarHeTHKOB https://m.edsoo.ru/0b58190a
13 Pentenue 3anau mo teMe "MarautHoe bu6mmoreka [IOK
nose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agau mo reme "MarautHoe bu6mmoreka [IOK
nose" https://m.edsoo.ru/41c4ae8a
15 SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU. bu6mmoreka [IOK
[ToTOK BEKTOpa MArHUTHON MHAYKIIMA https://m.edsoo.ru/b3efa0cl
bu6mmorexa [IOK
16 DAL munykumn https://m.edsga.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubnuotexa [JOK
dapages https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe nosie. Toku bubnuoreka [IOK
dyxo https://m.edsoo.ru/15abe140
19 OJ1C uHAYKINY B ABUKYIIAXCS bubnuoteka [JOK
IPOBOIHUKAX https://m.edso00.ru/0235cc02
bu6mmoreka [IOK
20 Pemerme sazat https://m.edsi.ru/4dfda618
bubmuorexa [JOK
21 llpasito Jlenna https://m.edscﬁ).ru/bbc22726
NuaayktuBHOCTE. Katymika
22 HH;;KKTI/IBHOCTH B uerillflH IIOCTOSIHHOTO bubmorexa HOK

TOKa

https://m.edsoo.ru/621eae9d
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SBnenue camounaykiuu. 3/C

bubmuorexa [JOK

23 CaMOHMHTYKIHH https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsI KATYIIKH C bubnmoreka [JOK
TOKOM. DJIEKTPOMAarHUTHOE I0JIC https://m.edsoo.ru/b3cOad11
bubmuorexa [JOK
25 Permervte saas https://m.edsg).ru/88f69d2b
26 O0o01IeHre U cCTeMaTU3alus 3HAaHUH bubnmoreka [JOK
110 TeMe "DIIeKTPOoAnHAMHKA" https://m.edso0.ru/76484025
97 KonTtponpsHas padora o Teme bubnnorexa [HOK
"JJIeKTpoIMHAMHKA" https://m.edso0.ru/8ae09b98
28 Komnebarennpuas cucrema. CBOOOIHEIE bu6mmoreka [IOK
KosieOanus. 'apMOHHYECKHE KOJIeOaHus https://m.edsoo.ru/7¢1db385
29 KunemaTnueckoe i TMHAMHUYECKOE bu6mmoreka [IOK
OINUCaHKe KOJIeOaTeIbHbIX JIBHKCHHUN https://m.edsoo.ru/87ce9498
DHepreTudeckoe onrcanue. BeBo
30 rapwormmcern roeGani 13 s bimnorera LIOK
SHEPreTUYECKOr0 ¥ KHHEMATHYECKOTO https://m.eds00.1/e3c99692
OTIFICAHHUS
bubnuotexa [JOK
31 AMILIHTYa 1 pasa KoneOaril https://m.edsi.ru/7a00439a
[Tepuon u yacrota xonebanwmii. [Tepuog
S . biGmorera LIOK
CBOGOTHEIX KoeGaHii Py KIHHONO https://m.edsoo.ru/e0399319
MasiTHUKA
33 3aryxaromue KoieoaHus. bubnmoreka [JOK

Brinyxennsie koneOanus. Pezonanc

https://m.edsoo.ru/72e93d09
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bubmuorexa [JOK

34 A 0
BroKoIehanA https://m.edsoo.ru/6add2644
bubmuoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Ypok- "M
B st s biorera LLOK
,},’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTAX
37 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6mmoreka [IOK
1o TeMe "MexaHnuueckue Koiacoanus" https://m.edsoo.ru/eb84182f
38 DNIeKTpOMarHUTHbIE KOJIeOaHusI. bubnuorexa [JOK
KounebaTenbHbli KOHTYP https://m.edsoo.ru/d4adabde
9 ®opmyna Tomcona. Csi3b aMHJ‘IHTyf[BI BuGmorexa LOK
3apsiaa KOHJIEHCATOpa ¢ aMILTUTYION
P 8 P YA https://m.edsoo.ru/093f9afl
CHWJIBI TOKA B KOJICOATEThHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnnoreka [JOK
uieabHOM KOJIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
" 32T3:;2:0Hm(]; 3neKTpZMarHeI/ITHHe Butmorexa LOK
KosieOaHus. BeIHYXIEHHBI
YA https://m.edsoo.ru/5e668619
AIEKTPOMArHUTHBIE KoJeOaHus
4 [Iepemennsiit Tok. Pe3ucrop u bubnnoreka [JOK
KOHJICHCATOP B IIEMTH MIEPEMEHHOTO TOKa https://m.eds00.ru/84836152
Karyika HHIyKTUBHOCTH B LIENU bubnuoreka [IOK
43
HEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
3akon OMa JJ1st SJEKTPUIECKOM Tenn bubnmuorexa [JOK
44
HEePEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
45 MoIHOCTh TEPEMEHHOT0 TOKA. bubnnorexa [JOK

AMIUTMTYIHOE U JEHCTBYIOIIEE

https://m.edsoo.ru/lcac6c4c



https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
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https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c

3HAYCHHUEC CUJIbI TOKA U HAIIPSAKCHUA

46 Pe3oHaHC B 2NIeKTpUYECKOH TeTnH bubamorexa IOK
https://m.edso0.ru/087506df
bu6mmoreka [IOK
47 Pemenne sanaz https://m.edsoo.ru/al16836a4
HneanbHbIil TpanchopmaTop.

48 Hionwoucmg Heg)e}faqa I/Ip Bubmorexa LIOK

’ » https://m.edsoo.ru/f97418ae

OTpeOJICHUE JIEKTPUICSCKON SHEPTHH
DKOJIOTUYECKUE PUCKU ITPU

49 IIPOU3BOJCTBE AIEKTPOIHEPIUHU. bubnnorexa [HOK
KynbTypa ucnosnb3oBaHus https://m.edso0.ru/a6f74d93
AJIEKTPOIHEPTHH B TTOBCETHEBHOM KU3HH

50 Pemenue 3agau bubmorexa LIOK
https://m.edsoo.ru/ee6677ed

51 Pemenue 3agau bubmorexa LIOK
https://m.edsoo.ru/7cab59f8

O0o00mIeHre U CHCTEMaTH3alus 3HAaHUH
52 o Tef/lle "3J‘I€KTpOMaFHI/ITHI>IIIe Brbmiorexa LIOK
https://m.edso0.ru/401024a9
KoJyieOanus"
53 MexaHn4YeCKHE BOTHBI. bu6mmoreka [IOK
XapaKTepUCTUKU MEXaHHUECKUX BOJIH https://m.edso0.ru/a58e109f

54 CBolicTBa MEXaHUYECKUX BOJIH bubmorexa LIOK
https://m.edsoo.ru/d9ae1000
bu6mmorexa [IOK

> 3ByK. XapaKTepHCTHKI 3By https://m.eds00.ru/138b6£09

56 Wnopassyk u yaprpasByk. [llymosoe bubnuorexa [IOK

3arps3HEHNE OKPYKAIOIIEH cpesibl https://m.edso0.ru/7380038f

57 Penrenne 3agau bu6nmoreka [JOK



https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
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https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
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https://m.edsoo.ru/a58e109f
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https://m.edsoo.ru/cfd918bf

58 DJIEKTPOMarHuTHHIEC BOJIHBL. 3myueHue bubmuorexa [JOK
AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus EKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBOICTBa DIIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 HpI/IMeHeHI/IeI;JIGKTpOMaI‘HI/ITHBIX BOJIH B Bubmorexa LIOK
https://m.edsoo.ru/49belf9e
TEXHUKE U OBITY
[TpuHIMIBI PATUOCBSI3U U TEICBUICHHUS.
61 Pall)IMOIJIIOKauII)/Is 3JICKTpOMaFHI/ITHI([)e bubmmoreia LIOK
. https://m.edso0.ru/9f96f1f8
3arps3HEHUE OKPYKAIOIIEH cpeibl
62 KoHTposbHas pabora 1o Teme bubnnoreka [JOK
"Kosnebanus 1 BOJHbBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aKOH NMPSMOJIMHEHHOTO bubnuorexa [JOK
pacIpoCTpaHeHHs CBETA https://m.edso0.ru/f9566406
Pemienue 3a1a4 Ha MpUMEHEHNE 3aKOHA
64 npﬂMonHHefII[Horo palc)npOCTpaHeHnﬂ Brbmiorexa LIOK
https://m.edsoo.ru/ea32d455
CBETa
65 Otpaxenue ceta. [lnockoe 3epkano. bubnnoreka [JOK
Cdeprueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Tpenomnenue cBeta. AGCOTIOTHBIN U
OTHOCUTEINBHBIN MMOKa3aTenb
66 npenomiieHus. [lonHoe BHyTpeHHEe bubamorexa IOK
. https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHbIN yrol MOTHOTO
BHYTPEHHETO OTPaKCHUS
Pemenue 3a1ay Ha MPUMEHEHHE 3aKOHOB bubnmoreka [JOK
67
OTpa’KeHHsI ¥ IPEIOMIICHUS CBETa https://m.edso0.ru/49d830a9
68 Xox nydeit B mpusme. Jlucriepcust cBera. bubmmoreka [JOK



https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
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https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
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https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9

CrioxxHbIH cocTaB Oenoro cera. L{pet

https://m.edso0.ru/d8elc3be

69 JInn3bl. ®OKyCHOE PacCTOSIHUE U bubmuorexa [JOK
OITUYECKAs CUJIA JTUH3bI https://m.eds00.ru/60441359
70 [TocTpoenune n300pakeHH B JIMH3aX U bubmuorexa [JOK
HAX CHUCTEMaX. Y BEJIMYEHUE JTUH3bI https://m.edsoo.ru/bb53b1d5
11| moGemmenml nommenan o soomo BuGiorera LIOK
p » Oy = https://m.edso0.ru/5a868f09
JIVH3
72 I';ma3 kak onTuueckasi cucremMa bubmorexa [JOK
https://m.edsoo.ru/ecd480a2
15| moercen roomaccxol BuGnorera LIOK
p p https://m.edsoo.ru/cd174a10
ONTHUKHU
CKOpoCTb CBETA U METO/IbI €€ bubnuorexa [JOK
74
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
75
Jlucniepens ceera https://m.edsoo.ru/lel6ccé6e
76 Wutepdepenuus ceta bubmorexa IOK
pPepeHt https://m.edsoo.ru/5fc0c638
fone CHMYMO https://m.edso0.ru/c6416d48
MHUHUMYMOB
bu6mmorexa [IOK
7 P
8 CHIeHHe 3ajad https://m.edso0.ru/3061de2b
bubmuorexa [JOK
& lpnvenenne untephepentm https://m.edso0.ru/668edbc8
b K
80 Judpakuus ceera Homorexa LIO

https://m.edsoo.ru/12ed04b5
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Judpakumonnas pemeérka. Y cioBue

bubmuorexa [JOK

81 HaOJIF0IEHUS TJIaBHBIX MAKCHMYMOB https://m.eds00.ru/f998d964

bubmuoreka [JOK

82 Petteitte safa https://m.edsoo.ru/d58c411a

83 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [JOK
[Monsipuzanus cBera https://m.edso0.ru/e9890fe9

bubmuoreka [JOK

84 Petteitte safa https://m.edsoo.ru/c56¢8158

85 CBeToBbI€ BJICHUS B IPUPOJIE Bubmiorexa LIOK

https://m.edsoo0.ru/0b36363d

86 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6mmoreka [IOK
no teme "Ontuka" https://m.edsoo.ru/8a14748b

bu6mmoreka [IOK

87 KonTtposnpHas padora mo teme «OnTukKa» https://m.eds0o.ru/82315dd4
['paHUIIBI MPUMEHUMOCTH KJIACCUYECKOM

88 MléxaHEKI/I. gaKOHBI AJIEKTPOTUHAMUKH U bubmorexa [JOK

https://m.edsoo.ru/c9bd77cb
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 ITocTynatsl cienialbHOU TEOPUHU bubnuoreka [IOK
OTHOCHUTEJIEHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHcTBEHHO-BpEMEHHOU
unTepBail. [IpeobpazoBanus Jlopenua.

90 YcioBue NpUYMHHOCTH. bubnnoreka [JOK
OTHOCHUTEIBHOCTD OJIHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yieHre BpEMEHH U COKpaIlleHUE
JUTHHBI

01 DHeprusi U UMITYJIbC PEASITUBUCTCKOMN bubnmoreka [JOK
YaCTHIIbI https://m.edso0.ru/853a64fc

92 CBs13b Macchl € SHEPTUEN U UMITYJIBCOM bubnnorexa [JOK
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PENSITUBUCTCKON YacTULIbl. DHEPTUS

https://m.edso0.ru/b6258ffa

MOKOSI
93 PaBHOBeCHOE TEIJIOBOE M3TYUCHHE BuGmnorexa LIOK
https://m.edsoo.ru/f54035a5
bubmuorexa [JOK
o4 3axon cuemenns Bk https://m.edsi.ru/lchf?SZ
95 TI'unoresa M. [linanka o kBaHTax. bubmuoreka [JOK
®oToHBI https://m.edsoo.ru/a5ffa218
bubnuorexa [JOK
% DHCPIIL L HMILYIILC (OTONa https://m.edsci.ru/?fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubnmnoreka [JOK
3akoHbl hoTtodddekra https://m.edso0.ru/8c68e5b9
| Gommabborrn "Kpscra sparna b orera LIOK
dorosdbexta https://m.edsoo.ru/01ef4556
99 Hasnenue ceera. Onpith [1. H. bubnuotexa [JOK
JleGenena https://m.edso0.ru/64b4f966
100 BonHOBEIE CBOMCTBA YaCTHII bubmorexa HOK
https://m.edsoo.ru/f59cfcec
o | T foma v
S — https://m.edsoo.ru/5df8bafl
102 KopmyckynspHO-BOIHOBOH Ayannu3m Bubmiorexa LIOK
https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTPOHOB Ha KpUCTAJIaX ﬁES::TI(;nT:;ZiC.)rIu(B 0dbalsc
104 Crneuuduka usmMepeHuid B MUKPOMHUPE. bubnmoreka [JOK

CooTHo1IEHN HEONPEAENEHHOCTEN

https://m.edsoo.ru/65783dec
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https://m.edsoo.ru/01ef4556
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[eitzenbepra

105 Pemenue rpaduyeckux 3amaq bubamorexa IOK
https://m.edsoo.ru/e70195bd
106 Pemenue pacuéTHbIX 3a1a4 Bubmiorexa LIOK
https://m.edsoo.ru/ee9b3182
KonTtponpnas pabora no Temam:
107 "OCHEBH CTOI?' "KopnyckynspHo- bubamorexa LIOK
y T https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
OMBITHI O UCCIICIOBAHUIO CTPOCHUS
108 aToMma. HJIaHeTapras{ MOJICTTh I:lTOMa Bubmiorexa LIOK
https://m.edsoo.ru/312b750a
Pezepdopna
bubmuorexa [JOK
109 Hocrynarer bopa https://m.edsoo.ru/404dfa9a
Bunel ciektpoB. CiekTp ypoBHER bubnnorexa [HOK
110
SHEPIHH aTOMa BOAOPOa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHY)KJIEHHOE bubnnoreka [JOK
U3JTy4eHHE CBETa https://m.eds00.ru/f945d85c
bu6mmoreka [JOK
112 Jasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens sinpa I'eiizenGepra-
113 I/I}BIEHGHKO. 3ap)$:{[z( U MJ:(I:)COBOG chn(I;) Bubamorexa [IOK
https://m.edsoo.ru/34ada5de
anpa. M3otonsl. PagnoakTuBHOCTH
3aKOH paIM0aKTUBHOTO pacnaja.
114 CBoliCTBa HOHU3UPYIOIIETO U3ITyYEHHUS. bubnnoreka [JOK
BrusiHue pagioakTHBHOCTH Ha KUBBIC https://m.edsoo.ru/aab98bef
opranu3Msl. Jlozumerpust
115 DHeprus CBS3U HYKJIOHOB B SI/IpE. bubnnorexa [JOK

Snepusie cunbl. Jledekt Macchl sapa.

https://m.edsoo.ru/ff1758d0
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S nepHble peakuuu. AnepHble peaKTOPBI.
[Tpo6GiieMs! ynpaBiisieMoro
TEPMOSIAEPHOIO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
AJIEPHOMN SHEPreTUKU

Mertoabl perucTpalyu U UCCAeI0BAHUS
3JIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.

116 bapronbl, ME30HBI 1 JICITOHBI. bubmorexa LIOK
’ . https://m.edsoo.ru/1ac08a5b
[IpencraBnenne o CTaHmapTHOM
Mozenu. KBapk-TiirooHHAst MOJIEb
aJpOHOB
®uzuka 3a npenenamu CTaHIapTHOU
117 Mojzenu. TéMHas MaTepus U TEMHAs bu6mmoreka [IOK
sHeprus. EnuHCTBO Gu3nueckoii https://m.edsoo.ru/c026fd37
KapTHUHBI MUpa
118 OTanbl pa3BUTHS ACTPOHOMHU. 3HaYEHUE bubnunoreka [JOK
aCTPOHOMHH https://m.edsoo.ru/ad73e145
[TpuMeHnMOCTh 3aKOHOB (DPU3UKHU IS
119 00BSICHEHUS IPUPOIBI KOCMUYECKHUX bubnuotexa [JOK
00BEKTOB. MeTOIbI ACTPOHOMHUYECKUX https://m.edso0.ru/39c44028
HCCIENOBAHUN
CoBpeMEeHHBIEC ONTHYECKHE TEIICCKOIIBI,
120 paJII/II)OTeJ'IeCKOHBI BHeaTMoc(pepHas bubmmoreia LIOK
’ https://m.edsoo.ru/4877aale
ACTPOHOMHUS
Bup 3Bé3nHoro neba. Co3Be3aus, SpKue
121 3Béz3[m)1 l'fl.]'[aHeTI)I ux BI/IJII/IMOHC ’ bubmorexa HOK
’ ’ https://m.edsoo.ru/aac588eb
JIBYOKCHUE
122 Conneunas cuctema. ColHIIE. bu6nmoreka [JOK



https://m.edsoo.ru/1ac08a5b
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ConHeuHas akTUBHOCTE. MICTOYHUK
sHepruu CoJiHIA U 3BE3]T

https://m.edso0.ru/22748eb4

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.

bubmuorexa [JOK

123 Juarpamma "CHCKTPAIbHBI 11ACC — https:/m.eds00.ru/42169944
CBETUMOCTD

124 3Be3/1bI TVIaBHOM IOCJIEN0BATEILHOCTH bubmorexa [JOK

https://m.edsoo.ru/b3ch766¢
BryTpeHHee cTpoeHue 3BE3 .

195 CoBpeMeHHbIE TPEICTABICHUS O bubnmnoreka [JOK
IIPOMCXOXKICHUN U 3BoJroIU CoJIHIIA U https://m.edso0.ru/d09da494
3BE3]1. DTamnbl )KU3HU 3BE3]

Muneunsiii IIyte — Hama ["amakTuka.
126 Turbr ranaKTyI:K. UYEpHble ABIPHI B sIIpax bubmmoreia LIOK
https://m.edsoo.ru/7cd10a0a
rajakTHK
Bceenennas. Pacmupenue BeenenHoii.
127 3akon Xabo6ua. Teo]i)m Bonbmioro bubmmoreia LIOK
https://m.edsoo.ru/3dbdf0d2
B3pbIBA. PeNMKTOBOE M3ITyueHHE

128 MacmtaOHas cTpykTypa Beenennoit. bubnuoreka [IOK
MerTaranakTuka https://m.edsoo0.ru/ce234633

129 Hepeménnsie npodaemMbl aCTpOHOMUU bubmorexa IOK

https://m.edsoo.ru/d37d9ffe
Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBanre MarHUTHOTO TTOJIS
MMOCTOSHHBIX MarHUTOB' WX
130 "UccmenoBaHue CBOUCTB bubmorexa HOK

dbeppomarneTukoB" nin "MccnenoBanue
JIEMCTBUSI MOCTOSIHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"

https://m.edsoo.ru/67361aef
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131

132

133

134

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne cuibsl Ammiepa" wim
"N3y4yeHue 3aBUCUMOCTH CUJIbI AMIiepa
oT cuibl Toka" K "OnpeneneHue
MAarHUTHOM MHAYKIIMM Ha OCHOBE
u3MepeHus cuiibl Amrepa"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"UccneqoBanue ABJICHUA
3JIEKTPOMAarHUTHOM MHIYKUIUU'" WIIN
"Onpenenenre MHAYKIIMU BUXPEBOTO
MarHUTHOTO most"

Ou3nyecKuil MPakTUKYM IO TEME
"UccneqoBanue ABJICHUS
camounaykiun" wim "Coopka Moienu
3JICKTPOMArHMUTHOTO reHeparopa’

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue nepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasTHHUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

https://m.edso0.ru/c36658da

bubmuorexa [JOK
https://m.edsoo.ru/b8fh6391

bu6mmoreka [JOK
https://m.edso0.ru/5d159d35

135

Pu3nYecKuil IPAKTUKYM 110 TEME
"IIpeobpa3oBaHue FHEPTUU B
IPYKMHHOM MasiTHUKE"

bu6mmorexa [IOK
https://m.edso0.ru/a28026bd

136

Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro TOKa
4yepe3 MoCIeIOBATEIHFHO COSTUHEHHBIE
KOHJIEHCATOp, KaTYIIKY U pe3ucTop’ win
"HUccnenoBanue paboOThl HICTOUHUKOB
CBE€Ta B LIETIH NIEPEMEHHOr0 ToKa"

bu6mmorexa [IOK
https://m.edso0.ru/89dc2d90

137

®u3NYeCKuil TPAKTUKYM 110 TEME

bu6mmoreka [IOK
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"N3y4yeHue napameTpoB 3ByKOBOU
BOJIHBI"

https://m.edso0.ru/b100661a

138

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nokazaresns npeioMIeHus
crexna" win "[lomyuenne n3oopaxeHus
B CUCTEME U3 IIJIOCKOTO 3epKajia U
JUH3bI"

bubmuoreka [JOK
https://m.edso0.ru/42569eal

139

Pu3N4eCKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSHUS OT BeulecTBa (Ha
IpUMepE KUJKUX JINH3)" UIIn
"HN3mepenue pOKyCHOr0 pacCTOSIHUS
paccerBaronuX JUH3"

bu6mmoreka [IOK
https://m.edso0.ru/b879fb3f

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakmmu,
UHTEPPEPEHINH U TTOJIIpU3aIH cBeTa"

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

Du3nUeCKU IPAKTUKYM I10 TEME
"Onpenenenyre UMIyJIbca U SHEPTUU
PENSTUBUCTCKUX YacTHULL (110
¢dororpadusM TPEKOB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bu6mmoreka [IOK
https://m.edso0.ru/63756¢47

142

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue noctosHHOM [lnanka Ha
ocHOBe uccienoBanus Gororpdexra"
unu "MccnenoBanne 3aBUCUMOCTH CHITBI
TOKa 4epe3 CBETOIUO]I OT HaNpsKeHUs "

bu6mmorexa [IOK
https://m.edso0.ru/eb916f82

143

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOTr0 BOAOPOJIa U U3MEPEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8
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noctosiHHoM Pundepra”

144

DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBanue paarnoakTUBHOTO (hOHA ¢
MCIIOJIb30BAaHUEM JIO3UMETpa' Un
"H3yueHne noriomeHus 0eTa-4acTuly
aroMuHueM"

bubmuorexa [JOK
https://m.edso0.ru/c3dabe6e

145

146

147

148

DuU3nYeCKui MPAKTUKYM 10 TEME
"HabmroieHust 3B€31HOTO Heba
HEBOOPYKEHHBIM I'1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN 11 ONIPEACIICHUS
MOJIO’KEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/Ms
CeBepHOro noayumapus u sipKue 3BE31b1"
win "Habmonenus B reneckon JIyHsl,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOIIeHui"

O0001IcHNE U CHCTEMATH3alKs 3HAHUI.
Posb ¢pu3uku 1 acTpoHOMEH B
9KOHOMHUYECKOM, TEXHOJOTUYECKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIEeATETLHOCTH YeJIOBEKA

O06o0011eHNe U cucTeMaTU3alus 3HaHUH.
Posb 1 MecTo (pM3KKK U ACTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O0001eHne U cUCcTEMaTU3aIINs 3HAHNI.
Posb ¢puznueckoii Teopun B
(bopMHpOBaHUU MPEACTABICHUHN O
¢du3nueckoil kKapTHHE MHpa, MECTO

bubmuorexa [JOK
https://m.edso0.ru/1072021e

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed

bu6mmoreka [JOK
https://m.edso0.ru/18f19f7c

bu6nmoreka [JOK
https://m.edsoo.ru/e7d400f4
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¢du3uveckoil KapTHHBI MUpa B 00IIEM
psILLy COBPEMEHHBIX €CTECTBEHHO-
HAaY4YHBIX [IPEACTABICHUN O TIPUPOJIE

149 O0o01IeHNe U CHCTeMaTU3alus 3HAHUH bubnmoreka [JOK
no reme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI bu6mmoreka [IOK
no Teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI bu6mmoreka [IOK
o teme "JTunamuka" https://m.edsoo.ru/2dfbafch
O0o01IeHre U CHCTeMAaTU3alus 3HAHUI bubnuorexa [JOK
152
no Teme "Cratuka TBeporo rena' https://m.edsoo0.ru/3cca482e
0606 i
o | o e
| P https://m.edso0.ru/32a4d1a0
MEXaHHUKE
0606 i
N . y P https://m.edsoo.ru/ed440ca8
KMHETUYECKOU Teopuu
0606 i
155 no tewe "Tepuommavinca. Tertontic bubmorera LIOK
| puoa ’ https://m.edso0.ru/c63f7c10
MaIuHbI
0606 i
156 o tewe "Arperarusi cocrom bubmorera LIOK
P | https://m.edso0.ru/1d36b5b1
BemecTBa. PazoBble NEPEXOBI
O06o01IeHne U cucTeMaTu3alus 3HaHu| bubnmoreka [JOK
157
1o TeMe "DieKTpudeckoe mose" https://m.edsoo.ru/3bf0def9
0606 i
ol1ieHue u CI/ICTeMvaTI/I?)aLII/I}I 3HaHI/If/I BuGmorexa LIOK
158 1o TeMe "[10CTOSIHHBIN 2eKTpUUECKUI

TOK

https://m.edsoo.ru/71453ee6
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O00011IEHUE U CUCTEMATU3ALIUS 3HAHUM

bubmuorexa [JOK

159 o Teme "TOKH B pa3InyHbIX cpeaax” https://m.edsoo.ru/3d40077a
160 O0o01IeHre U cHCTeMaTU3alus 3HAHUH bubnmoreka [JOK
no Teme "MaruuTtHoe mose" https://m.edsoo.ru/3b4c06ae
PesepBHbIii ypok. O000IICHNE 1
161 CI/ICTIe)MaTI/ISZII_:I/I}I 3HaHI/H;III 10 TeMe bubmmorexa LIOK
https://m.edso0.ru/053e2248
"DneKkTpoMarHuTHasi MHIyKIus"
PesepBHbIii ypok. O000IICHNE 1
162 CI/ICTIe)MaTI/BZII_:I/I}I 3HaHI/II;III 10 TEME bubmorexa [JOK
https://m.edsoo.ru/d6310bfd
"MexaHndeckue Koiacoanus"
PesepBublil ypok. O000IICHHE 1
163 CI/ICTEM&TI/ISZII;I/M 3HaHI/II\/IJIH 110 TEME bubmorexa [JOK
https://m.edsoo.ru/5e2bb83d
"DneKTpOMarHuTHbIE KoneOaHus "
PesepBHeIit ypok. O600IICHHE 1
164 CUCTEeMaTH3alMs 3HAHUH 110 TeMe bu6mmoreka [IOK
"MexaHUYEeCKHEe U AIEKTPOMArHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PeseprHbIil ypok. O6001eHNE 1
165 CI/ICTEM&TI/ISZII:I)I/IH 3HaHI/H7IIlI 110 TeEME bubmorexa [JOK
https://m.edso0.ru/52ad1603
"Ontuka"
PeseprHbIil ypok. O6001eHNE 1
166 CI/ICTIe)MaTI/I?»ZIl_:[)I/I}I 3HaHI/II7IIlI 10 TEME bubmorexa HOK
https://m.edsoo.ru/5beclc65
"OcnHoBel CTO"
PesepBHbIil ypok. O6001ICHNE 1
167 CI/ICTIe)MaTmZIIl)H;I ?,HaHI/II711lI 10 TEME bubmorexa HOK
N https://m.edsoo.ru/f7¢c59d38
"KopnyckysipHO-BOJIHOBOM Ayannu3m"
168 PesepBublit ypok. O60011eHNEe U bubnnorexa [JOK

cucTreMaTrusanusa 3HAHWM II0 TEME

https://m.edso0.ru/1f511654
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"®duszuka aroma"

PesepBHbIil ypok. O0001ICHNE U
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe

169 "
®u3uKa aTOMHOTO S/1pa U
3JIEeMEHTapHbIX YyacTull"
PesepBHbIil ypok. O0001ICHNE U
170 CHCTEMAaTU3alMs 3HaHUH 10 TEME

"JnemeHTh! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

170

16

bubmuoreka [JOK
https://m.edso0.ru/905c5ce0

bu6mmoreka [IOK
https://m.edsoo.ru/2bffb94c
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

1. Mskumes,. b. b. Byxosues, H. H. Corckuii; mox pen. H. A. IlapdentbeBoii. M. :
ITpoceemenue, 2019 (6a30BbIi 1 yriryOsieHHBINH ypoBHH). 1 1 Kitacce
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1.

10.

11.

12.

13.

14.

SAsopckuit .M., Cene3neB FO.A. ®usuka. CipaBoyHOe pyKOBOACTBO. {151 mocTynaromux
B By3bl. M.: ®usmariur, 2006.
DOneMeHTapHbIi yueOHUK pusuku. [lox pen. akan. I'. C. JlanacOepra. (B 3-x Tomax). M.:

Ousmaraut, 2012. Tom 1. Mexanuka. Ternnora. Monexynspaas ¢pusuka, Tom 2.
OnektpuuectBo. MaraetusMm, Tom 3. Konebanus u BosHbl. OniTrKa. ATOMHAs U siepHAs
duzuka

Kozen C.M. ®usuka. 10-11 kmaccel: mocoOue i ydanuxcst 1 abuTypueHToB. B 2-x
yacTax. Yacts 1. Mexanuka. M.: Muemo3susna, 2010.

Kozen C.M. ®uzuka. 10-11 knaccel: mocobue 1uist yyaumxcs 1 abUTypueHToB. B 2-x
gacTsax. YacTh 2: DIeKTpoJuHAMIKa, DJIEKTPOMArHUTHbIC KoeOaHus U BOMHBI, ONITHKA,
CrneunanbHasi TeOpusi OTHOCUTENbHOCTH, KBaHTOBas pusuka, @u3uka aToMa 1 aTOMHOTO
sapa. M.: Muemosuna, 2010.

bakanuna JI. 1., Kozen C. M., benonyukun B. E. (mox pen. Kozena C.M.) CoopHuK 3a1a4
no pmuke. J{nsg 10-11 kiraccoB ¢ yrimyoiaeHHbIM u3ydenueM ¢usuku. M.: [Ipocsenienue,
2011.

[TaBnenko 0.I'. ®uzuka 10-11. YyeOHoe nmocoOue It HIKOTBHUKOB, AaOUTYPHEHTOB U
CTYJICHTOB.

bytuxos E.U., KounparseB A.C. ®u3uka. YuedbHoe usganue Jist yriay0néHHOro
uszydenus. B 3-x kaurax. M.: ®usmarnut, 2008 r. Kaura 1: Mexanuka, Kuura 2:
OnexrponuHamuka. Ontuka, Kaura 3: CTpoeHne u CBOHCTBA BEIIECTBA.

E. W. byruxos, A. A. beixos, A. C. KonapaTtees. ®usuka B npuMepax u 3agadax. M.:
MIIHMO, 2008.

Yemes H0.B. u np. Meroanyeckoe nocobue 1o pusuke i CTapIIEKIACCHUKOB U
aburypueHntoB. M.: ®uszmartkuura, 2013.

bennpukos I'.A., ByxoBues b.b. u ap. 3agaun no ¢gusuke 11 MOCTYNAOIIMX B BY3bl:
yuebHoe 1ocobue A1l HOArOTOBUTENbHBIX OT/IeneHuil By30B. M.: ®dusmatnut, 20009.
Kozen C.M., Cnobonsaun B.I1. ®uzuka. Becepoccuiickue omumnuansl. M.: TIpocBemenue,
2009. Beimyck 1, Beinyck 2, Boimyck 3.

KongapateeB A.C.,Jlapuenkosa JI.A., JIsnues A.B. MeTosl pemienus 3aau 1no pu3uke.
M.: ®usmariur, 2012

SBopckwuii b.M., [Tunckmii A.A. OCHOBBI (pU3HMKH: YUEOHHK B 2-X KHHTaX. M.:
®usmaraut, 2003. Kuura 1: Mexanuka. MonekynsipHas pu3nka. IeKTpOoJUHAMUKA,
Kawura 2. Koe6anus v BorHbl. KBaHTOBas pusnka. dusnka sjpa

[Munckuit A.A. 3agauu no ¢pusuke. — M.: @usmatiurt, 2003.

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
info@infourok.ru https://phys-ge.sdamgia.ru/

Moanucax: Xamepyesa MapuHa Bnagumuposha

Xa M e pye Ba DN: S=Pecny6nuka BypsaTtus, C=RU, G=MapuHa

BnagumuposHa, SN=Xamepyesa, CN=Xamepyesa
MapuHa BnagumuposHa, E=director@school37uu.ru,

M a p M H a MHH=032609183272, CHWIC=04196078867

OcHoBaHWe: A ABNAKCL aBTOPOM 3TOTO JOKYMEeHTa
MecTononoxeHue: Mecto noanucaHus
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