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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke Ha YpOBHE CpeaHero obmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padoueit
nporpamMMbl  BocriuTanus W KoHnenuuu mnpenonaBaHus ydeOHOro mnpeamera «®Du3mka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit denepauuu, peaqu3yOIMX OCHOBHBIC
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE MPEIMETHOE COAEpIKaHUE,
YCTaHABJIMBAET PEKOMEHIyEMYIO IOCIIE0BAaTEIIbHOCTh M3YyUEHHUS TEM U Pa3JelioB y4eOHOTro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3PAaCTHBIX ocoOeHHOcTel oOywaromuxcs. [Iporpamma mo Qusuke maér
MPEJICTAaBICHUE O LESIX, COJACP)KAHUU, OOIIel cTpaTeruu oOyudeHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yJaromuxcs cpeacTBaMu yueOHoro npenmera «Pusnka» Ha yriryOJaéHHOM ypOBHE.

Wzydyenne kypca ¢(usuku yriiyon€HHOrO YpOBHS TO3BOJIIET pealu30BaTh 3aadd
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
WHTEJJICKTyallbHBIX Y TBOPYECKHUX CHOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOMUMBI Il  TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpodecCHOHATHLHOTO
00pa3oBaHus MO PA3IUYHBIM (PU3UKO-TEXHUUYECKUM U UHXEHEPHBIM CHEIIUAIbHOCTSIM.

B mporpamme no ¢usuke ompenensroTcsl IUIaHUPYEMbIE pe3ysbTaThl OCBOCHHS Kypca
bu3Mk Ha YpOBHE CpelHero oO0mero oOpa3oBaHUs: JHYHOCTHBIE, MeETAaNpeIMETHbIC,
npeaMeTHbIC (Ha yriryOnéHHOM ypoBHE). HayduHo-MeTom0m0rnueckoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JTUYHOCTHBIM, METAlmpeIMETHbIM U MPEAMETHBIM pe3yJibTaTaM OO0YyYaroIuxcs,
OCBOMBIIIKX MPOrpaMMy 10 (GU3MKE HA YPOBHE CPETHETO 0OIIEero 00pa3oBaHMs Ha YTIyOJIEHHOM
YPOBHE, SIBIISIETCA CUCTEMHO-IEATEILHOCTHBIN MOAXO.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAHUPYEeMbIe pe3yJbTaThl OCBOEHUS Kypca ()M3MKM Ha YriyOJIEHHOM YpOBHE, B TOM
YHClie IPeIMETHBIE PE3YJIbTaThl IO rojlaM 00yUeHUs;

coJiepkaHue yueOHoro npeamera « PU3uKay mo rogam o0yyeHHUsL.

[Iporpamma mo ¢u3MKe HMeEeT NPUMEPHBIH XapakTep W MOXET ObIThb HCIOJIb30BaHA
YUUTEIAMHU (PU3UKH JUIsI COCTABJIEHUS CBOMX PA0OUYUX MPOTPAMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBA€T TBOPYECKYIO WHUIMATHBY YyuYWTelNed U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pEaJU3alUd PA3IMYHBIX METOJWYECKUX TOAXOAO0B K
npenojaBaHuio (U3MKKM Ha YrayOJE€HHOM YpOBHE TPH YCIOBUHM COXpPaHEHUs 00s3aTeIbHON
YacTH COZIepKaHMs Kypca.

®u3rka Kak Hayka o HauOoJjee O0IKX 3aKOHaX MPUPObI, BEICTyasl B KaUeCTBE y4EOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIeM MHDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOUIUN [JIsi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMmHel, ouonoruel, usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAenniio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IOJYYEHHsSI HOBBIX
MaTepHajoB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOyuwaromierocs, B (QopMUpOBaHUE
YMEHUI NPUMEHATh HAY4YHbIH METOJ MO3HAHUS MIPU BBIIOJHEHUH UMH YUE€OHBIX UCCIIETOBaHHM.

B ocHoBy kypca pusuku Ha ypoBHE CpeIHEro o0IIero oOpa3oBaHMs MOJOXKEH Psl UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.



Hoesn yenocmnocmu. B cOOTBETCTBUY C HEM KypC SIBJISIETCS IOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (PH3MKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKU.

Hoea zenepanuszayuu. B cooTBeTcTBUM C Hel marepuan Kypca (pusuku oObenuHEH
BOKpYT (u3uueckux Teopuil. Benymum B Kypce siBnsiercss GoOpMHUpOBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€pPUH, BELIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peannzanus npeanoiaraet UCMojab30BaHUE T'YMaHUTaApPHOTO
noTeHnuana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpoOIeMaMHu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usuku — yrayOun€HHOTO — ypOBHS
IpeJnoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHUUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
U3yYEHHBIX TEOpUil U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HAa YpPOBHE OOIIMX MPEACTAaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyeTcs IMOCPEICTBOM BBEACHUS 3JIEMEHTOB COJIEp)KaHuUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYKIeHHS MPoOIeM palliOHAILHOTO PUPOIOII0Ib30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue conepkaHus MPOrpaMMBl 10 (PU3UKE TOJHKHO OBITH MOCTPOSHO HA MPUHITUIIAX
CUCTEMHO-/IeITeIIbHOCTHOTO noaxoAa. s hu3uku peanu3anus 3TUX NPUHIUIIOB O0a3upyercs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEIBHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYOIIEro (akropa
yueOHoro mpouecca. [nsg yrayOn€HHOro YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO
YYEHHYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (DPOHTANbHBIE YYEHHUYECKHE OIBITH IpU
M3YYeHUH HOBOTO MaTepuaina, jaboparopHble paboTel U paboTel mpakTtukyma. [Ipu sTom
BO3MOXHBI /IBa crioco0a peanu3anui pU3HMIecKoro MpakTukyma. B mepBom ciydae mpakTUKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, mubO mocie MmepBoro W BTOPOrO MONYTOJUil B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpanusi paboT MpakKTUKyMa B CHCTEMY
71a00paTOpHBIX PabOT, KOTOPhIE MPOBOJAATCS B Mpoliecce u3yyeHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE MCCIIEI0BaHUE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BUAA O€3 OMIAroBOil HHCTPYKIIHH.

B mporpamMe no ¢u3uke cuctemMa yUeHHYECKOro SKCIIEPUMEHTA, JIaDopaTOpPHBIX paboT U
NpaKkTUKyMa MpecTaBleHa eAUHBIM NepeyHeM. BrIOop TeMaTuKu ISl 3TUX BUJIOB YUYEHMUYECKHX
MPAKTUYECKUX pabOT OCYIIECTBISETCS YYaCTHHMKAMU 00pa3oBaTeNbHOTO Ipolecca MCXOns W3
0COOEHHOCTEH TMOYpOYHOIrO IUIAHMPOBAHUS M OCHalleHWs KaOuHera ¢usuku. Ilpu sTOM
oOecnieunBaeTcs OBJIaJeHHE OOY4YaIOIMMUCS YMEHHUSIMM TPOBOJUTH MPSMblE U KOCBEHHBIE
U3MEpPEHUs, HCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH M IOCTAHOBKY OIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yaenseTcs peleHHIo pacuéTHBIX U KadecTBEHHBIX 3aj1ad. [lpu sTom
JUTIsL pacu€THBIX 3a7]ad MPUOPUTETOM SIBIISIFOTCS 3a/layl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
¢bu3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jesia Kypca, Tak U MHTErpUpys NMpUMEHEHUE 3HaHWW U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3aJlay IMPHOPUTETOM SBJSIIOTCA 3aJaHusi Ha OOBsICHEHUe/MpeacKa3aHue
poTeKaHus (U3NYECKUX SIBJICHUI U MPOIECCOB B OKpY’Kalollel >KU3HU, Tpedyrouue BbIOopa
(bu3nUecKoil Moienu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum c¢ TpedoBaHusimu PI'OC COO Kk MaTepuaTIbHO-TEXHHUUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kypc (pu3Mku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOuiero oOpa3oBaHMs JTOJDKEH HM3ydaThCS B YCIOBUSX INpeAMETHOTro KabuHera. B kaOunere
(GU3UKN T0JKHO OBITh HEOOX0IMMOE JTab0paTOpHOE 000PYIOBAHUE [Tl BHITIOJTHEHUS YKa3aHHBIX
B IporpaMMe 1o (u3MKe YYEHHUECKHUX OIBITOB, JaOOPATOPHBIX pabOT U padOT MpakTUKyMa, a
TaKXe JIeMOHCTPAIlMOHHOE 000py10BaHHE.

JlemoHcTpanmoHHOEe 000pyZoBaHHe (OpPMHUpPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MpOrpamMMme Io



(Gu3uKe KIIOYEBBIX JAEMOHCTPALUH JUIsl MCCIENOBAaHUS M3Y4YaeMbIX SIBJICHUH M IPOLECCOB,
OIMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YUYEHHUYECKUX IMPaKTHUECKUX paboT gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBAETCs B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuatomuxcs. Temarndyeckue KOMIUIEKThI JIaOOpaTOpHOro 0O0OpyNOBaHMSA [JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHil.

OCHOBHBIMU TIETISIMU U3Y4YEHUS (PU3UKU B 00ILIEM 00pa30BaHUU SBIISIFOTCS:

(dbopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00yUaroIUXCs K HAYYHOMY M3yYEHHIO IIPUPOBbI,
pa3BUTHE WX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pasBUTHE MPEACTaBIEHUH O HAydHOM METOJA€ I[O3HaHUA M (OPMHPOBAHUE
M CCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPY KAIOLUM SIBICHUSM;

(dbopMHpOBaHHE HAY4YHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa M3yYEHHUsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmHpoBaHUEe YMEHHI OOBSCHATH SIBICHUS C UCIOJIb30BaHUEM (DU3MYECKMX 3HAHUU U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMHpoBaHUE MPEACTABICHUN O posid (U3UKU JIJsl Pa3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUI;

pa3sBUTHE MpPEJACTaBIEHUIl O BO3MOXHBIX cdepax Oyaymel mnpodeccuoHaTIbHON
NEeSITeIbHOCTH, CBS3aHHBIX C (DM3MKOHM, IMOATOTOBKA K JalbHEHIIeMy OOyYeHHIO B 3TOM
HaIpPaBJICHUU.

JocTmwkeHnne STUX Iesell 00ecIeYrBaeTCsl PEHICHHEM CIEAYIONMX 33had B IpoIecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero o0uiero oopa3oBaHusi:

npuoOpeTeHne CHCTeMbl 3HaHWH 00 o0mMX (U3HYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXAHUKY, MOJIEKYJIIPHYIO (DU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY
U DJIEMEHTHI aCTPOPU3HKH;

(dbopMHpOBaHNE YMEHUH NPUMEHATh TEOPETHUECKUE 3HAHUS 1JIs1 OOBSICHEHUS (PU3NUECKUX
SBJICHUH B IPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM JKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3NYECKON MOJeNbIo,
3a/1a4, MOAPa3yMEBAIOLIUX CAMOCTOATEIbHOE CO3JaHue (U3NYECKOM MOJENnu, aJeKBaTHOU
YCIJIOBUSIM 3aJja4i, B TOM YHCJIE 33]]a4 NHKEHEPHOT'O XapaKTepa;

NOHMMAaHHE (PU3UYECKUX OCHOB M TPUHIUIOB JEHUCTBUS TEXHUUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX IPOLIECCOB, UX BIUSHUSA Ha OKPYIKAIOLLYIO CPEAY;

OBJIaJICHUE METOJaMH CaMOCTOSTEIbHOIO IUIAHUPOBAHUS M TPOBEAEHUA (PU3NUECKUX
HKCIEPUMEHTOB, aHaJM3a M WHTepOpeTalud HHPOPMALUU, ONpPENETeHUsl JIOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJIbTara;

CO3JaHHME YCIIOBUH JUIsl Pa3BUTHS YMEHUH IPOEKTHO-UCCIIENOBATEILCKOM, TBOPYECKOU
JeSITEIbHOCTH;

pa3BUTHE UHTEpeca K cepaM npodecCHOoHANbHOM NesITeTbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBuu ¢ TpeboBaHusmMu PDPI'OC COO yriayOnéHHBII YypOBEHb H3yYEHUs
yueObHoro mnpeamera «®Pusuka» Ha ypOBHE CpeIHEro oOmero oOpa3oBaHUS BBIOMpaETCA
0o0y4armuMucs, MIAaHUPYIOUIMMH POJOJDKEHHE 00pa3oBaHMs IO CIEHUaIbHOCTAM (U3HUKO-
TEXHUYECKOTO MPOdUIIs.

Ha n3yuenue pusuku (yriyOnEHHBIN YPOBEHB) HA YPOBHE CPEAHETO 00111eTr0 00pa3oBaHms
otBoautcs 340 wacos: B 10 kimacce — 170 yacos (5 gyacoB B Heenmo), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamMme no (Gpusuke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHUTENb JeJaeT BBIOOpP MpOBeAeHHsS 1a00paTOpHBIX padboT u
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yUaroImuXcs.



COIEPKAHUE OBYYEHUSA
11 KUIIACC

Pa3znea 4. diekTpoguHaMuKa.

Tema 4. Maznummnoe none.

B3anMozeiicTBue NMOCTOSHHBIX MAarHUTOB U IMPOBOJHHUKOB C TOKOM. MarHuTHoOe IOJe€.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cynieprno3uiy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOU
WHIYKUHUU.

MarautHoe 1ojie IPOBOJAHMKA C TOKOM (IIPSIMOIO NPOBOJHHUKA, KAaTyIIKHM M KPYTOBOI'O
BuTKa). OnbIT Dpcrena.

Cuita Amriepa, e€ HanpaBJIeHUE U MOJTYJIb.

Cuna JlopeHua, e€ HampaBieHHE U MOJYJb. JIBUXKEHHE 3apsyKEHHOM 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

MarnutHoe nozie B BeniectBe. @eppoMarHeTHKy, napa- U JUaMarHeTUKH.

TexHuuyeckue ycCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: MPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTPOJABHUraTesb SKoOu, yCKOpUTeIu
AJIEMEHTAPHBIX YaCTHUII.

Hemoncmpayuu.

Kaptuna nWHMH WHAYKOMA MarHUTHOTO IIOJISL IIOJIOCOBOTO M TOAKOBOOOPAa3HOTO
MOCTOSIHHBIX MarHUTOB.

KaptuHa nuHUN MarHUTHOM MHIYKUMHM MOJS JJIMHHOTO MPSAMOrO IPOBOJHUKA U
3aMKHYTOTr'0 KOJIbIIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopelictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habmroienue 1BM>KeHuUs My4yKa JIeKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 3TIEKTPOU3ZMEPUTEIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJISt IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOWCTB (peppOMarHeTHKOB.

Hccnenoanue qeicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunsl AMmepa.

W3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OmnpeneneHne MarHUTHON MHYKIIMM HAa OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBneHne 3neKTpOMarHuTHOM MHAYKIUM. [loTOok BekTOopa MarHuTHOM MHAYKiuu. OJ1C
MHAYKIMU. 3aKOH 3JIEKTPOMarHUTHON uHAykuun Papanes. BuxpeBoe 3ieKTpudeckoe IMoJie.
Toxku dyko.

O/1C uHAYKIMK B IPOBOJHUKE, IBHKYIIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WuayktuBHocTh. Karylika WHAYKTUBHOCTM B II€HM IOCTOSIHHOTO TOKa. SIBieHue
camouHaykuu. 9J1C caMOMHAYyKIHN.

DHeprus MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpOHWCTBA U TEXHOJIOTMYECKHME TPOLECCHl: HWHAYKIIMOHHAS TI€Yb,
COJIEHOM /I, 3aIIMTa OT 3JIEKTPU3ALMH TEN NIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

HabmioneHue siBneHus 3JeKTPOMarHUTHOM WHAYKITUH.

Uccnenoanue 3aBucumoctd IJC HHAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
MOTOKA.

IIpaBuio Jlenua.

[Tagenne MarauTa B ATFOMUHUEBOM (MEIHON) TpyOe.



SIBneHre caMOUHIYKITHH.

Uccnenoanue 3aBucumoctu J/]C caMOMHAYKIMU OT CKOPOCTH U3MEHEHHS CHJIbI TOKA B
LeMu.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuKym.

HccnenoBanue sBIIEHUS JIEKTPOMArHUTHONW MHAYKIIHU.

Onpenenenne HHAYKIUY BUXPEBOIO MarHUTHOT'O TIOJIS.

HccnenoBanue sBJI€HUS CAMOUHTYKIUH.

COopka MOemH IEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pen 5. Koje6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Kosnebarensuas cucrema. CBOOOIHBIE KOJIEOAHUS.

[apmonnueckue  konebanusi. KuHemartmueckoe W JAMHAMHYECKOE  OMMCAHUE.
DOHepreTuyeckoe ONHUCaHWE (3aKOH  COXpPAHEHHS  MEXaHMYeCKOW sHepruu). BeiBox
JUHAMUYECKOIO  ONMCAHUSA TapMOHMYECKHUX KOJe0aHMM W3 HX DHEPreTUYecKoro u
KMHEMaTUYEeCKOTO OMUCAHMUS.

Ammumatyna u Qasza kosnebanwii. CBsI3b aMIUIMTYAbI KOJeOAHMH MCXOAHOM BEITUYMHBI C
aMIUIUTYAaMU KoJieOaHuil €€ CKOPOCTU U YCKOPEHHS.

ITepuon u yacrota konedanuid. [leprnoa Maabix CBOOOAHBIX KOeOaHUI MaTEMaTHUYECKOTO
MmasiTHUKa. [leproa cBOOOAHBIX KONeOaHU TPYKUHHOTO MasiTHUKA.

[TonsiTue o 3aryxaroux KojeOaHusx. BoiHyXIeHHble KojeOanus. Pe3oHaHc.
Pe3zonancHas kpuBas. BiusHue 3atyxanus Ha BUJ PE30HAHCHON KPUBOM. ABTOKOICOAHMS.

TexHnuyeckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCH: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOrO ABMKCHHUS.

Habumonenne He3aBUCHMOCTH ITepHOJia MaJIbIX KOoJIeOaHU rpy3a Ha HUTH OT aMILJIUTY/IbL.

HccnenoBanue 3aTyxaromux KOJIeOaHUH U 3aBUCUMOCTHU MepHojia CBOOOTHBIX KoJIeOaHUM
OT COMPOTHUBIICHUS.

HccnenoBanue kosne0aHMi rpy3a Ha MAacCHBHOM NpYXUHE C LEIbI0 (OPMHUPOBAHUS
npeJcTaBIeHU 00 naeaabHON MOJEIN NPy KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUM MPH KoJeOaHUAX rpy3a Ha IPY>KHUHE.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Habmtonenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomsl, npakmuxym.

N3mepenue nepuoaa cBOOOIHBIX KoJeOaHUH HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.

N3ydeHue 3aKOHOB ABM)KEHHUS TeNa B X0/I€ KoJIeOaHUH Ha yIIpyroMm MojBece.

N3y4yeHne nBUKEHHSI HUTSHOTO MAasTHHUKA.

[Ipeobpa3zoBanue F3HEPTHH B IPY>KUHHOM MAasTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYAbI 3aTYXaIOLIMX KOJIEOaHU.

UccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznumnule Konedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B HWICATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBs3p aMIUIUTYABI 3apsia KOHAEHCATOpa C
aMIUTUTYAO0N CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJICATILHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxamoliyde 3JeKTPOMarHuTHble KoseOaHusl. BBIHYXIEHHbIE AJIEKTPOMarHUTHBIE
KoJie0aHusl.

IlepemeHHbII TOK. MOIIHOCTH NEPEMEHHOIO TOKAa. AMIUIMTYAHOE W JACHCTBYIOLIEE
3HaYeHHE CHJIbI TOKA U HAINPSDKEHUS TPU PA3IUYHON (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHH.



CuHycouJanbHbIM IEPEMEHHBIN TOK. Pe3ucTop, KOHJIEHCATOp M KaTyllKa MHAYKTUBHOCTH
B LIENIM CHHYCOUAAJIIBHOIO IIEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneanvublii Tpanchopmatop. I[IponsBoactBo, nepeaaya U noTpedieHUE JIEKTPUIECKON
SHEPIHUHU.

OKOJIOTMYECKUE PUCKHU TPU IPOU3BOJACTBE 3JIEKTpo3HEepruu. KynbTypa HCnonab30BaHUs
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHu4eckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: AIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBHUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJI€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpaA.

OcumsuiorpaMMBbl 3IE€KTPOMArHUTHBIX KOJIEOaHHH.

['eHepaTop He3aTyXaroKX 3JIEKTPOMArHUTHBIX KOJICOaHUH.

Monenb 371eKTpOMarHUTHOTO TeHepaTopa.

Briny>kieHHBIE CHHYCOHIaTbHbIE KOJIeOaHUsI.

Pesucrop, kary1ika MHyKTUBHOCTH U KOHJIEHCATOP B LIENH [IEPEMEHHOIO TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOpPA, KAaTYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOopA.

YCTpoNCTBO U IPUHLIUIT ACUCTBUS TpaHCPopMaTopa.

Monenb IMHUY 3JIEKTPOIIepeiadH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

Wzydenne Tpanchopmaropa.

HccnenoBanue nepeMEeHHOro0 TOKa 4epe3 MOCIEA0BATENIbHO COCIMHEHHBIE KOHAEHCATOp,
KaTyIIKy U PE3UCTOP.

Habmtoienue 3nekTpoMarHuTHOTO Pe30HaHCa.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL.

MexaHuueckrue BOJIHBI, YCJIOBHUS HX pacrpocTpaHeHus. [lomepeuHble W HpOJOJbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHaA BOJIHBL. CBOMCTBA MEXAHMYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

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

[IymoBoe 3arpsi3HEHHE OKPYIKAIOLIEeH cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIyYEHUs JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  JJIEKTPOMarHUTHBIX  BOJIH:  OTPaXEHHE, MPEIOMIICHHE, IOJSIpPU3ALNS,
uHTepdepeHus 1 TudpaKus.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMeHEHNE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeIeBUACHUA. Paguonokanmys.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKaloe cpeibl.

TexHnuyeckue ycTpoilcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
pamap, paauoNpUEMHHK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas
JMarHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHHA.

Habmroienue orpaskeHus 1 MpeioMIeHHUs] MEXaHUUECKUX BOJIH.

Habmonenue narepepeHnn 1 Tuppakiind MEXaHUYECKHX BOJIH.

AKyCTUYECKUI PE30HAHC.

CBolicTBa yJabpTpa3ByKa U €ro IPUMEHEHHUE.



HaGnronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KOJICOaHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Ob6napy:xeHre HHPPaKPACHOTO U yIbTPahUOIETOBOIO U3TyUEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuxym.

W3ydeHnue napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacripocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamMosiMHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cBera. ToueuHsblit
HCTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne HM300pakeHUl B IIIOCKOM
3epkaie. Chepuueckue 3epkana.

[Ipenomnenune cBera. 3aKkOHBI MpeIOMIIEHHUS CBeTa. AOCOJIOTHBIM IOKa3aresb
npenomiieHuss. OTHOCUTENBHBIN MMOKa3aTenab mpenomieHus. [1oCTOSHCTBO 4acTOThI CBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IPHU MEPEX0/I€ MOHOXPOMATUYECKOIO CBETa 4Yepe3 I'paHully pasjeia
JBYX OMTHYECKUX CPE.

Xon iyueit B mpusme. ucnepeus ceera. CiioxkHBINH cocTaB Oenoro ceera. L[Ber.

[Tonnoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroi MoIHOro BHYTPEHHET0 OTPasKEHUSI.

CoOuparomme W paccewBaromue JHUH3BL. ToHKas nmH3a. DOKYCHOE pAaCCTOSHUE U
ONTHUYECKAasl CUJIAa TOHKOM JMH3bI. 3aBUCUMOCTh (DOKYCHOTO paccTOSHUS TOHKOH ceprueckoit
JIMH3bI OT €€ FEOMETPUU U OTHOCUTENILHOTO IOKa3aTesl IPEIOMIICHUS.

®opmyiia TOHKOH JIMH3BL. Y BelIMYCHHE, JaBaeMOe JIMH30M.

Xona syya, IpOoIIEIIEro JIMH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIJaBHOM ONTUYECKON OCH.
[TocTpoenue n300pakeHnii TOUKU U OTPE3Ka MPSAMOIl B COOMPAIONINX U PACCEMBAIOIIMX JIMH3AaX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspermatomias cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBast ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HAOJIOJIEHUsI MAaKCUMYMOB U MHUHHUMYMOB B HWHTEpP(QEpPEHIIMOHHON KapTUHE OT JABYX
KOT€PEHTHBIX HCTOYHHUKOB. [IpuMepsl Ki1accu4eckux MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIAaBHBIX
MaKCHMMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

ITonsipusanus ceera.

TexHnyeckue yCTpPONCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JIyla, IEpHUCKOIL,
¢doroanmnapaT, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MNPOCBETICHUE ONTHUKH, BOJOKOHHAS
onTHKa, TUPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

HabmiofeHre noHoro BHyTpeHHEro oTpaskeHus. Mojiens CBeToBOA.

HccnenoBanue xo/1a CBETOBBIX IMyYKOB Yepe3 IIIOCKONAPAIIJIENIbHYIO IUTACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHinm cera.

HaOironenne nBeTOB TOHKNUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3ydenne qupakiMOHHON PEIIETKH.

Habmonenue nudpakiimOHHOTO CIIEKTpa.

HabGnronenue aucnepcun cBera.

Habmionenue nosisipu3aiu cBeTa.



[TpuMeHeHne NOIAPOUIOB UIsl U3yUEHHUSI MEXaHNYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomuol, npaKkmuxym.

H3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIeCTBA (Ha MPUMEPE KHUIKUX
JIUH3).

N3mepenue poKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Tonyuyenne n300paXkeHUs B CUCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300paxkeHHs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TEIECKOINYECKUX CUCTEM.

Habmonenue nudpaxuu, nHTEpYEpeHINN U MOJISIPU3ALINU CBETA.

W3y4eHue nossipu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU AUDJIEKTPHKA.

N3yuenne naTepepeHIny Ja3epHOro N3IyUYeHUS Ha BYX IIEIISX.

HaGnronenue nucnepcuu.

Hab6monenue u ucciaenoBanue 1uPpakiimoOHHOTO CIIEKTpa.

M3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yenune criekTpa U3ITy4eHHS CBETOAMOAA TPHU OMOIIH TU(PAKIIMOHHOHN PEIIETKH.

Paznen 6. OcHOBBI crienMaJIbLHOH TEOPHMH OTHOCUTEIHLHOCTH.

I'paHnLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel cnenuanbHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAlLlEHUE
JUIMHBI.

OHEprus U UMILYJIbC PEISTUBUCTCKON YaCTUILIBI.

CBs13bp Macchl € SHEPTUEN U UMITYJIbCOM PENSTUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

TexHnyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIyTHUKOBBIE NPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YACTHII.

VYyeHnueckuit HKCIIepUMEHT, T1abopaTOpHbIE pabOThI, TPAKTUKYM.

OmnpeneneHne UMIyJbca U SHEPrUU PEISITUBUCTCKUX YacTUll (M0 ¢gororpagusiM TPEeKoB
3apsHKEHHBIX YacTUI] B MATHUTHOM IIOJIE).

Pazgen 7. KBanroBas pusuka.

Tema 1. KopnycKkynapnuo-60ino60il 0yaiusm.

PaBHOBecHOE TemoBOEe wu3NMyuYeHHE (M3IyueHHE aOCONMIOTHO YEpPHOro Temna). 3aKoH
cMerieHus Buna. ['unoresa [lnanka o kBaHTax.

@OTOHBI. DHEPrus U UMITYJIbC POTOHA.

®otoadp¢ext. Onbithl A. I'. CroseroBa. 3akoHbl poTorpdexTa. YpaBHeHre DUHIITEHHA
st poroaddexra. «Kpacnast rpannnia» porosddexra.

JlaBneHue cBera (B 4YacTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO TMOIJIOUIAMONIYI0 U
a0COJIIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. Jlebenena.

BosHoBbIE cBolicTBa yactul. Bomubl ne bpoiurd. [Inuna BosHBI ne bpoinsg u pasmepsl
o0jmacTu  JOKanM3alMM  JBUWXKyILIeHcs 4vacTuilpl. KopmycKysiaspHO-BOJHOBOW — Tyalu3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIax.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHs HeonpenenéHnocTei ['eitzendepra.

TexHHuecKkue ycTpoilCTBa M TEXHOJIOTMYECKHUE IMPOIECCHl: CIIEKTPOMETP, (HOTORIEMEHT,
dboTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTrapesi, CBeTOAHO/I.

Hemoncmpayuu.

®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTorddexra.

HccnenoBaHue 3aBUCMMOCTH COITPOTHBIIEHUS MOTYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Comnneynas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomsl, npaKkmuxym.



Hccnenosanue poropesucropa.

N3mepenue noctossuHoM [Inanka Ha ocHOBe rccnenoBanus hotodddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHHUSL.

Tema 2. @usuka amoma.

OnbITHI O UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas mogens atoma Pesepdopra.

[Toctynarer bopa. M3ny4yenue u moriouieHne (OTOHOB MPH MEPEXOoJie aToMa C OJHOTO
YPOBHS SHEPTUU Ha APYTOH.

Bunpb! ciektpoB. CnekTp ypoBHEH 3HEPIHM aToMa BOAOPOa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3ydyeHue ceera. Jlazep.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPaJIbHbIM aHAINU3
(cTIeKTpOCKOI), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnenb onbiTa Pezepdopaa.

Habmtonenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOLINUX YACTHILI.

Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3JIyYEHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

Hab6nronenue nuHeiyaToro crexkrpa.

HccnenoBanue cnekTpa pa3peKeHHOro aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Punbepra.

Tema 3. Quszuka amommnozo A0pa u 31eMeHmMaAPHHIX YACHMUY,.

Hyxnonnas moxens sanpa I'eiizendepra—MBanenko. 3apsina sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PaguoaxktuBHOCTh. Anb(a-pacnaj. DJIEKTPOHHBIM M NO3UTPOHHBIN OeTa-pacnai. ['amma-
U3JIyYEeHHE.

3aKOH paJUMOaKTHBHOrO pacnaaa. PaavoakTuBHble u30TONBI B mpupoae. CoiicTBa
VMOHM3UPYIOLIETO U3IIy4eHUs. BiusHue pagroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTECTBEHHBIN
¢don uznyuenus. [Jozumerpusi.

OHeprust cBSI3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Anepuble peakuuu. Jlenenne wu cuHte3 snep. SAnepHsle peaktopbl. IIpoGiemsl
YIPAaBIAEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHME AaCIEKThl pPa3BUTUSA  sIEPHOMU
SHEPreTUKH.

MeToapl perucTpalnny U UCCIEA0BaHUS AIEMEHTAaPHbBIX YaCTHII.

DyHIaMEeHTaIbHbBIE B3aUMOJCHCTBUA. baprnoHbl, ME30HBI M JEeNTOHBI. [IpenacraBiienue o
CranpaptHoil Moaenu. KBapk-TitooHHast MOJEINb apOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsl.

EnuncTBO M3mueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMUECKUE MPOIIECCHl: JO3UMETp, kamepa Bumbcona,
SJIEpHBIA  PEaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuxym.

HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

Nzydenue noriomuieHus: 0eTa-uyacTUl] aTlFOMUHHAEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.

Otansl  pa3BUTHS  acTpoHOMMHU. [IpukiagHOe W MHPOBO33PEHUECKOE 3HAYCHHUE
acTpoHOMHMH. [IpUMEHMMOCTb 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOIBI KOCMHUYECKHX
00BEKTOB.

MeTtonbl acTpOHOMHYECKHX uccieqoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
paznoTeNIecKOIbl, BHeaTMOoc(hepHast acTpOHOMHUSL.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE IBUKCHHE.



Conneynas cucrtema.

Comnnue. ConHeunast aktTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jlmarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTbY». 3BE3/Ibl IJIABHOM 10CJIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb JJIs
3BE3]l TJIAaBHOW  IOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crpoenune 3BE34. CoOBpEeMEHHbIE
IIPEJICTaBICHUSI O IPOUCXO0XKIEHUH U 3BooIK CosHIa U 3BE3/. DTallbl )KU3HU 3BE3.

Muineunsbiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuku U kBazapbl. YEpHBIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus.

Habmonenuss 3BE3gHOrOo Heba  HEBOOPYKEHHBIM — TJIA30M  C  HCIOJIB30BaHHEM
KOMIIBIOTEPHBIX ~TMPWJIOKEHUNW MJi1 ONpeAeNieHUs TOJOXKEHUS HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be311si CEBEpPHOI0 MOIYyIIapHsl U IpKUE 3BE3/IbI.

Habmtonenus B Teneckon JIyHbl, IuIaHeT, TYMaHHOCTEH M 3BE3/IHBIX CKOIICHUH.

Du3nYecKuil MPaAKTUKYM.

CrniocoOb1 u3Mepenust (U3NMUECKUX BEJIHMYMH C HCIOIb30BAaHHUEM aHAJIOTOBBIX U IHU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  M3MepeHud  ¢usnueckux BenuyuH. OlEHKa TpaHUI
IIOTPEUIHOCTEM.

[IpoBeneHre KOCBEHHBIX W3MEPEHHM, UCCIEJOBAaHUIA 3aBHUCUMOCTEH  (pu3muecKux
BEJIMYMH, IIPOBEPKA IMPEAJIOKEHHBIX TMIOTE3 (BbIOOp M3 padOT, ONMCAHHBIX B TEMAaTHUYECKUX
pazzenax «Y4eHUYECKU IKCIEPUMEHT, 1abopaTOpHbIE padOThI, MPAKTUKYM).

O0o0maroniee NnoBTOpPeHHUeE.

OO6oOuieHne W cUCTeMaTH3alUsl  CoJAep)KaHMsl  pas3fenoB  Kypca «MexaHHKay,
«MonekynspHas (u3MKa U TEPMOIUHAMHKAY, «DIeKTpoauHamukay, «KoneOaHus v BOJHBDY,
«OCHOBBI  CIEIUANBHON TEOpPUHM OTHOCHTENbHOCTH», «KBaHTOBas Qu3nka», «IJIEMEHTHI
ACTPOHOMHUH U aCTPOPUUKI.

Ponep u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLMAIbHON U
TUYECKON cdepax [esATEIbHOCTH 4YEJIOBEKa, poJib W MeCTO (U3UKHM U acCTPOHOMHUHU B
COBPEMEHHOM HAy4yHOIl KapTUHE MHpa, 3HAYEHHE ONMCATEIbHOW, CHCTEMaTH3UPYIOLLEH,
OO0BSACHUTENIBHON U MPOrHOCTUYECKON (PYHKIMN PU3NUecKOl Teopuu, poib (HU3HNUECKON TEOpUHU
B ()OPMUPOBAHUU TPEACTABICHUN 0 GU3NYECKON KapTHHE MHPaA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H.

Nzyuenne kypca pusuku yriayOn€HHoro ypoBHs B 11 Kimacce oCymiecTBIsSETCS ¢ YU4ETOM
COJIEp)KATENbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpedmemuvie noHAmMUA, C6A3AHHbBIE C UZYUEHUECM MEMOO08 HAYUHO20 NO3ZHAHUA:
ABJIEHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbLHBIE
npuOopsl, nudposas 1adbopaTopusl.

Mamemamuka: penieHre cucTeMbl ypaBHeHui. Tpuronomerpuueckue GyHKIUU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BEKTOphl U HX
NPOEKIIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIHMA.
[Tpu3Haky no100us TPEyroIbHUKOB, OIPEIEICHNE TUIOIAIU TUIOCKUX GUryp u o0bEma Te.

Buonozua: »nextpuyeckue sSBICHHUS B >KUBOH Npupoje, KoyiebarenbHble IBUKEHUS B
KUBOM  TPUPOAE,  DKOJOIMYECKHME  PHUCKM  IPU  IPOU3BOACTBE  DIIEKTPOIHEPIHH,



JJIEKTPOMAarHUTHOE 3arpsi3HCHUE OKPYXKAIOIIEH Cpelbl, YyJIbTPa3ByKOBas JUAarHOCTHKA B
MEJULMHE, ONTUYECKUE SIBICHUS B )KUBOU IIPUPOE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJLIMYECKas CTPYKTypa TBEPIABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pEIETKH, CIIEKTPAJIbHBIN aHAIU3.

TI'eozpaghusa: marnuTHble MoMOca 3eMIIM, 3aJI€KW MAarHUTHBIX PyZ, (GOTOChEMKA 3EMHOM
MOBEPXHOCTH, celicMorpad.

Texnonozua: NpUMEHEHUE NTOCTOSHHBIX MarHUTOB, MIEKTPOMAarHUTOB, JIEKTPOABUTATENb
Sxobu, reHeparop IEPEMEHHOIO TOKAa, HWHAYKLHMOHHAas IIeYb, JIMHUM D3JEKTpoliepenad,
JJIEKTPOJBUTATENb, pajap, PpaaUONpUEMHMK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
YIBTPAa3BYKOBasl JAMArHOCTUKA B TEXHHUKE, IPOCKLUUOHHBIM anmapar, BOJOKOHHAs OITHKA,
CoJHeyHasl OaTapesi, CIIyTHUKOBbIE IIPUEMHUKH, SJI€pHAsi SHEPIeTUKA U HKOJIOTUYECKUE aCIIEKThI
€€ pa3BUTHS.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOI'PAMMBI 110 ®U3NKE HA YPOBHE
CPEAHEI'O OBIIEI'O OBPA3OBAHUSAJIMYHOCTHBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro mpeamera « PU3uKay JOJKHBI OTpaxarhb
TFOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIUMX TPAJULHOHHBIM IIEHHOCTAM POCCHHMCKOro  OOILEeCTBa,
paclIupeHre KU3HEHHOTO OIbITa U ONbITA AEATEIBbHOCTH B IPOLIECCE PEaIn3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHOM JeSITEIbHOCTH, B TOM YUCIIE B YACTH:
rpa:kIaHCKOr0 BOCIIUTAHMA:
c(OPMHPOBAHHOCTh T'PAXKIAHCKON MO3UIUN O00YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro OOIECTBa;
OPUHATHE TPAJUIMOHHBIX  OOIIEYEIOBEUECKUX TIYMAaHHUCTUYECKHX M JE€MOKPaTHYECKHX
IIEHHOCTEM;
TFOTOBHOCTb BECTH COBMECTHYIO [ESTEIbHOCTb B MHTEpecax TIpakIaHCKOIo OOILecTBa,
y4acTBOBAaTh B CAMOYIPAaBIECHUH B 00pa30BaTeIbHON OpraHU3ally;
YMEHHE B3aMMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIHSIMHU U
Ha3HauYCHUEM;
TFOTOBHOCTb K T'YMaHUTApHOH U BOJIOHTEPCKOM J1€ATEILHOCTH.
NATPUOTHYECKOr0 BOCTIMTAHUS:
c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;
[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTIKEHHUSIM POCCHICKUX YUYEHBIX B
obsactu (UMK U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;
CHOCOOHOCTh OLIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbIE PELICHMs, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;
OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO Oy IyIIETO.
ICTETHYECKOr0 BOCIIMTAHUS:
ACTETUYECKOE OTHOIIEHHWE K MHpY, BKIIOYasg ICTETUKY HAy4YHOTO TBOPYECTBA, IMPHCYILEro
¢buznueckoil Hayke.
TPYAOBOI0 BOCIIUTAHMA:
MHTEpeC K Pa3M4HbIM cepam npodeccHoHaNbHOM IeATeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOW W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyuiell mnpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE JIaHbI;
TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHIO M €amMOOOpa30BaHUIO B oOJacTH (PU3MKH Ha
MPOTSHKEHUH BCEH )KU3HU.
IKO0JIOTHYECKOr0 BOCIIMTAHUS:
Cc(OPMHPOBAHHOCTh ~ SKOJIOTMYECKOM  KyJIbTYphl, OCO3HaHHE TIJO00AJBHOIO  XapakTepa
HKOJIOTHUECKUX MPOOIIeM;
IUIAaHUPOBaHHUE M OCYIIECTBICHHE ACUCTBUI B OKpYXKalolleil cpele Ha OCHOBE 3HAHMA Iesiei
YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;
paclIMpeHHe OMbITa JESTEIbHOCTH HKOJIOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE HMMEIOIIMXCS
3HaHUH 10 PU3HKe.
LHEHHOCTH HAYYHOI0 MO3HAHUS:
c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
¢du3nueckoil Haykw;
OCO3HaHME LEHHOCTH HAyYHOW JesTeIbHOCTH, T'OTOBHOCTh B IIpOLECCE H3Yy4eHUs (U3UKU

OCYILECTBIIATH IPOCKTHYIO U UCCIEN0BATENBCKYIO AEATEIIBHOCTh MHIANBUIYAIbHO U B IPYIIIIE.
METAINIPEAMETHBIE PE3YJIbTATbBI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

ba3soBble Jlornyeckue a1ecTBUA:

CaMOCTOSITENILHO  ()OPMYJIMPOBATh M aKTyallM3UpPOBaTh mpobiemMy, paccMarpuBaTh €€
BCECTOPOHHE;

ONPEAENATh LEN IEATENbHOCTH, 33/1aBaTh MMAPAMETPbl U KPUTEPUU UX JOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;
pa3pabaThiBaTh IUIAH PELIEHUS MPOOJEeMbl C YYETOM aHajInu3a MMEIOIIUXCS MaTepHAIbHBIX U
HEMaTepUalIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B €ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISM, OLICHUBATh
PHUCKU MOCIENCTBHM IESITENBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBUSX pEAIbHOTO, BHPTYyaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble uccienoBarebCKue AeiCTBHA:

BJIQ/IETh HAYYHOU TEPMHUHOIOTHEH, KIIFOUEBBIMU MOHATHIMHI U METOIaMU (PU3UYECKON HAyKU;
BJIa/IETh HAaBbIKAMHU y4eOHO-UCCIIEIOBATENLCKON U TPOEKTHOM J1eATeIbHOCTH B 007acTH (PU3UKH,
CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB pEIIeHUs 3aaad
buznyecKoro coaepxKaHus, IPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMSI,

BJIAJETh BUJAMHU JCATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHMS, €ro HHTEPIpPETalnu,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CHUTyalMsX, B TOM 4YHUCJIE IMpHU
CO31aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh IPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTYaJU3HPOBATh 3a/1ayy, BbIABUTaTh THIIOTE3Y €€
pELICHMS, HAXOAUTh APTYMEHTHI JUISl IOKA3aTEJbCTBA CBOMX YTBEPKICHUH, 3a4aBaTh TapaMeTPhI
Y KpUTEPUU PELLICHUS;

AQHAJIM3UPOBATH IMOJIYUYEHHBIE B XOJI€ PELICHUS 3aJa4M Pe3yJIbTaThl, KPUTUUYECKH OLICHUBATh UX
JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3a7aull B OOpa30BATENBHON ACSITEIHHOCTH, B TOM
YUCJIe MPU U3y4eHUur HU3uKH,

JIlaBaTh OIEHKY HOBBIM CUTYAIIUsM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCHUTH 3HAHUSA 110 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aJTbTEPHATHBHBIC PEIICHUSI.

Padora ¢ naopmanmeii:

BJIa/IETh HaBBIKAMU TMONy4YeHUS HHPOpMAIHK PU3NIECKOTO COACPHKAHUS U3 UCTOUHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIBHO OCYILIECTBISATh IMOMCK, aHajJu3, CUCTEMATHU3alUI0 U WHTEPIPETAIUIO
uH(pOpMaIUK pa3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

OIICHUBATH JOCTOBEPHOCTH MH(OPMAITNH;

WCIIOJIB30BaTh CPEACTBA MH(POPMAINMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEUICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTraHU3alMOHHBIX 3a/lad C COONIOJeHHEeM TpeOoBaHUI
YPrOHOMHUKH, TEXHUKUA OE€30TaCHOCTH, TUTHEHBI, PeCypCcOCOEpPEKeHHS, MPABOBBIX U ITUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30MacHOCTH;

CO3/aBaTh TEKCTHl (PU3MUYECKOTO COJEp)KaHUs B Pa3IMYHbIX (popmarax ¢ y4y€ToM Ha3HAYCHUS
uHpOpMaNMi ¥ TEJICBOW ayJAWTOPUH, BBHIOMpPAs ONTHUMAIbHYI (OpMy TpeacTaBlIeHHS U
BU3yaJIU3aIUU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

OCYIIECTBIISATh OOIIEHNE HAa YpOKaX (PU3UKH B BO BHEYPOUHOH JACSITEIHHOCTH;

pacro3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYall U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEICTB;



MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHON U WHANBUAYATBHON paOOTHI,

BbIOMpaTh TEMAaTUKYy W METOJbI COBMECTHBIX JCHCTBHM € y4€ToM OOUIMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4JIeHA KOJIEKTUBA;

MPUHUMATH 1I€JIM COBMECTHOM JESATEIHbHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATH JCUCTBUS 110
€€ JOCTH)KEHMIO: COCTaBIISATh IUIAH JIEUCTBUH, pACHpPEleNsaTh pOJU C YYETOM MHEHUU
YYaCTHUKOB, 00CY X AaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIaJa M KaXKJIOT0 Y4acCTHHKA KOMaHIbl B OOIIMI pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpejjiaraTb HOBBIE IIPOEKThI, OLEHUBATh HAEH C NO3UWLMUU HOBHM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISITh TTO3UTUBHOE CTPATErMUYECKOE MOBEJACHUE B PA3IUYHBIX CUTYaLUSX, MPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS

Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESATENbHOCTh B O0NacTu (U3HKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTAaBIISATh IUIAH pELIEHUs pacy€THBIX M KAyeCTBEHHBIX 3ajay, IUIaH
BBITIOJTHCHUSI MPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacupsaTh paMK1 y4eOHOTO MPeMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, Oparh Ha ce0sd OTBETCTBEHHOCTh 3a
pelieHue;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO W TPOSBICHUIO JPYAMIMH B 00JaCTU (PU3UKH, TMOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/JIEKT:

JlaBaTh OILIEHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BIIQJICTh HABBIKAMH IT03HABATEIBHON pedIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUU U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

MCIIONIE30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKH CUTYallid, BEIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€ PE3YIbTATOB JIESATEIbHOCTH;

MPUHUMATH Ce0sl, MOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATIN3€ PE3YIbTATOB JIESITEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHUX HA OIMIHUOKH.

B mporecce mocTHKeHUS JTMYHOCTHBIX PE3YNBTATOB OCBOCHHS MPOTPaAaMMBI MO (U3HMKE s
YPOBHS CpefHero oO0Iero o0pa3oBaHus y O00ydYarOMIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
UHTEJJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIONIETO CIIOCOOHOCTh TOHHUMATh CBOE HMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAIMPAaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;
CaMOPETYJIMPOBAHMUSI, BKITIOUYAIONIETO CAMOKOHTPOJIb, YMEHHUE NMPUHHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJIEHUE, CITIOCOOHOCTh aIaTUPOBATHCSA K AMOIMOHAIBHBIM W3MEHEHUSM H TPOSBISTH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIINH, BKIFOUAIOIIECH CTPEMIICHNE K JTOCTIXKCHHIO 1IETTH U YCIIEXY, ONITUMH3M,
WHULIUATUBHOCTh, YMEHHUE ACHCTBOBATh, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

OMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh TIOHMMAaTh OSMOIMOHATBHOE COCTOSHUE JPYTHX,
YUUTHIBATh €T0 MPHU OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;



COLMAIBHBIX HABBIKOB, BKJIOYAIOUINX CIIOCOOHOCTh BBICTPaMBATh OTHOLICHHUS C JPYTHMHU
JFOAbMU, 3200TUTHCS, IPOSBIISATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

I[MPEAMETHBIE PE3YJIbTATBI

K xonuy obyudenust B 11 knacce npeaMeTHbIE Pe3yibTaThl Ha YIIIyOJEHHOM YpPOBHE IOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y OOYHAIOLINXCS YMEHUH:

IOHUMAaTh pOJib (U3UKU B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, COLMAIbHOM M 3THYECKOH
cdepax IesITeIbHOCTH YelIOBeKa, POJiIb U MECTO (PM3UKU B COBPEMEHHOW HayYHOU KapTHHE MHUpA,
pOJIb aCTPOHOMHUM B IPAKTUYECKOM [JEATCIIBHOCTH 4YEJIOBEKa U JajbHEHMIIEM Hay4dHO-
TEXHUYECKOM DPa3BUTHH, 3HAYCHHE OMHUCATEIBbHOM, CHCTEMATU3HUPYIOUICH, OOBSICHUTEIBHON U
IPOTHOCTUYECKON (GYHKUUN (PU3NYECKOH TEOpUU — BIEKTPOAMHAMHKH, CIELUAIbHONW TEOpHU
OTHOCHUTEJIbHOCTH, KBaHTOBOW (u3uku, ponb (uzndeckoii Teopun B  (HOPMHPOBAHUU
npeAcTaBiIeHui 0 PU3NUYECKON KapTUHE MUpPa, MECTO (PU3UUECKOM KapTHUHBI MUpa B OOLIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEACTABIECHUI O IPUPOJIE;

pa3nuyath yCIOBHS TNMPHUMEHUMOCTH Mojeled (U3MYECKHMX Tell M TPOLECCOB (SIBICHUIN):
OJITHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IOJIs, FapMOHMYECKHE KOojeOaHMs,
MaTeMaTUYeCKU MaATHUK, MWJICAIbHBIA NPYKUHHBI MAasSTHUK, TapMOHMYECKHUE BOJIHBI,
ueanbHbIil KojebaTenbHbI KOHTYp, TOHKas JIMH3a, MoJeled aroma, aTOMHOIo sapa u
KBAHTOBOM MOJICIIH CBETA;

pasznuyarh ycioBUs (IpaHULbl, 00JACTH) NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, NOHHMMATh
BceoOIMi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPAHWYEHHOCTh HCIOJIb30BAHUS YACTHBIX
3aKOHOB;

AQHAIN3UPOBATh U OOBACHATH JIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUS, UCIOJIb3ysl OCHOBHbBIE
HOJIOKEHHUS W 3aKOHBl DJIEKTPOAMHAMHMKM M CHELMaIbHON TEOpUU OTHOCUTEIBHOCTH (3aKOH
COXpPaHEHHUs 3JIEKTPUUECKOro 3apsiia, cuina Ammepa, cuna JIopeHua, 3aKoH 3J€KTPOMarHUTHON
UHAYKIMH, npasuio Jlenna, cBa3p OJIC caMOMHIYyKIMU B 3JIEMEHTE IEKTPUYECKOW LENU CO
CKOPOCTBIO HM3MEHEHHUs CHJIbI TOKa, IIOCTYJIaThl CIEUUAIbHOW TEOPHUH OTHOCHUTEIbHOCTHU
OiHIITEeHA);

aHAJTM3UPOBaTh U OOBSICHATH KBAaHTOBBIE IPOLIECCHl U SIBICHUS, HCIONb3Ys IOJ0XKEHUS
KBaHTOBOH (u3uku (ypaBHeHHe OHHIITENHHA JUisl poTodpdeKTa, NepBolii U BTOPOW MOCTYJIAThI
bopa, npuHmun cootHomeHuss HeomnpeaenéHHocTel ['eli3eHOepra, 3akOHBI COXpaHEHUs
3apsI0BOIO M MacCOBOTO YHCENl U 3HEPIUU B SJEPHBIX PEAKLUAX, 3aKOH PaJHMOaKTHBHOIO
pacmaja);

ONHUCBHIBATh (PU3MYECKHE TMPOLECChl W SBICHHS, MHCIOJIb3Ysl BEIWYMHBI: HANpsHKEHHOCTh
AIIEKTPUYECKOTO TOJI, MOTEHIMAl 53JEKTPOCTaTUYECKOrO TOJs, pa3HOCTh IOTEHIUANOB,
NIEKTPOJBWIKYINAs CUJIA, WHAYKIMS MarHUTHOIO IIOJI, MarHUTHBIM TNOTOK, cuia Awmmepa,
UHAYKTUBHOCTb, OJJIGKTPOJBMKYILAs CHUJAa CAMOMHIYKIUH, OSHEPrusi MarHuTHOTO MOJs
IPOBOJHHUKA C TOKOM, PEISTUBUCTCKUI MMITYJIbC, TTOJIHASL SHEPTUs, SHEPTUs MOKOSI CBOOOHOM
YaCTHUIIBI, SHEPTUS U UMITYJIbC OTOHA, MACCOBOE YHCIIO U 3apsif s/ipa, SHEPTUS CBA3H A]Ipa;
OOBACHATH OCOOEHHOCTH NPOTEKAaHUS (UINYECKUX SIBICHHUM: 3JEKTpOMAarHWTHas HHIYKIUS,
CaMOMHJIYKIUS, pe30HaHC, HHTep(epeHIus BOIH, TUpaKkus, TUCIepcrs, OJHOEe BHyTPEHHEE
oTpaxkeHue, Gporoanekrpuueckuit ¢ ekt (horoaddexr), anbda- u 6era-pacnasl saep, ramma-
U3Ty4eHue sep, PU3ndecKue MPUHIMIBI CIEKTPaIbHOTO aHaIu3a U paboThl J1a3epa;

OTpeeNATh HAaIpaBJieHWE MHAYKLIHWHA MarHUTHOTO MOJIS MPOBOJHUKA C TOKOM, CHIJIBI AMmrmepa U
cuibl JIopeHna;

CTPOUTH M300paXKEHHE, CO3AaBAEMOE TNIOCKHM 3€pPKaJIOM, TOHKOM JIMH30M, U pacCCUUTHIBATh €ro
XapaKTePUCTHKU;

MPUMEHSTh OCHOBOIIOJIAralolIe aCTPOHOMHYECKHE TMOHATHUS, TEOPUU M 3aKOHBI JUIsl aHAllu3a U
00BsicCHeHUs! (PU3NYECKHX MPOIECCOB, MPOMCXOAIMINUX B 3BE3AAaX, B 3BE3AHBIX CHUCTEMax, B
MEXTaJIaKTHIECKOU cpefie; TBMKEHUS HEOSCHBIX TeJl, SBOJIIONMH 3BE3/1 1 BeeneHHoi;



MPOBOANTH HCCIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C WCIOIH30BAHHEM IPSMBIX
U3MEpPEHUI, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTaThl IMOIYYCHHOUN
3aBHCUMOCTH (PU3UYECKHX BEJIMYMH B BUAE IpaukoB ¢ yuéTOM aOCOJIOTHBIX MOrPEUIHOCTEH
W3MEPEHUM, JIeJaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICI0BAHMS;

MIPOBOJNTH KOCBEHHBIC U3MEPEHHS (PU3UYECKUX BEIMYWH, NMPU 3TOM BBHIOMPATH ONTHMATBHBIN
METOJI M3MEpEHHs, OIEHUBATh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUN;

MPOBOJIUTH OMBITHI IO TPOBEPKE MPEIIOKEHHON THUIOTE3bl: IUIAHUPOBATH JKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJTYYEHHBIE PE3YyJIbTaThl U JeNaTh
BBIBOJ] O CTaTyCe MPEI0KEHHON THUIIOTE3HI;

OMUCHIBATh METO/IbI OJYYECHHS] HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUH;

coOirofaTh mpaBmia 0E30MacHOTO TPyJa MPHU MPOBEICHUU UCCICIOBAHUI B paMKax y4eOHOTO
9KCIIEPUMEHTA, MPAaKTUKyMa M Yy4eOHO-HMCCIIEeIOBATEIbCKOW M MPOEKTHON MEeATEIbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEILHBIX YCTPOHUCTB U JIAOOPATOPHOTO 000PYA0BAHNS;

pemark pacuéTHBIC 3a/la4dl C SBHO 33JaHHON M HESIBHO 3a/JIaHHON (DU3WYECKOW MOJCIBIO: HA
OCHOBAaHUM aHajM3a YCJIOBUS BBIOUPATh (U3NYECKUE MOJEIH, OTBEYAIOLIUE TPeOOBaAHUSIM
3a/1a49¥, MPUMEHSTEH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH H ITOCTYJIAThl (PU3UYIECKUX TCOPUH TpU
UCII0JIb30BAHUHM MAaTEMaTUYECKUX METOJIOB PEIICHUS 3a7a4, IPOBOJUTh PACUEThl HA OCHOBAaHUU
MMEIOIINXCSA JIAaHHBIX, AHAJIM3UPOBATH PE3YJbTAaThl M KOPPEKTHPOBATH METOIbl PEIICHUs C
Y4ETOM IOIYUYEHHBIX PE3YJIbTATOB;

peliaTh KayecTBEHHbIE 3aJauu, TpeOyrolue MpUMEHEHHUs 3HAHUI M3 pasHbIX pa3iesioB Kypca
bu3nky, a TakkKe MHTETpallud 3HAHUM M3 JIPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO LHMKIIA!
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY pacCyXJACHHUH C ONOpONM Ha W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHWUS i OOBSICHEHHS OCHOBHBIX MPUHIUIOB pPabOTHI
HU3MEPUTEIIbHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MPUBOAUTH IPUMEPHI BKJIAJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE TPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
AQHAIM3UPOBATh M OIEHUBATh IOCIEJICTBUS OBITOBOW W TPOM3BOACTBEHHON NEATEIbHOCTU
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUECKUMU TPOIIECCAMH, C TTO3UIMA IKOJIOTHUYECKOM 0€30MacHOCTH,
MPEACTABICHUI O palMOHAIIBHOM MIPHUPOAOIOIb30BAHUM, a TAK)KE Pa3yMHOM HCIOJIb30BaHUU
JTOCTH>KCHU M HAYKU M TEXHOJIOTHH /IS JATbHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTBA;
MPUMEHATh pPa3Iu4HbIe CHOCOO0BI pPaboThl ¢ uHOpMaimend ¢(U3NYIECKOTO COAEPKaHUS C
MCIIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTUN, TPH 3TOM HCIHOIB30BaTh
COBpEeMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHU JUIsI TIOUCKA, MEepepabOTKH W TPEAbsIBICHUS
y4eOHOM ¥ HAy4YHO-TIOMYJISpHON WHGOpMAaIMU, CTPYKTYpUPOBAHUS ¢ HMHTEPIpeTalun
uHpopMaIuy, TMONYYEHHONM U3 Ppa3MYHBIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh
MoJTy4aeMyr0 HH(POPMAITUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA HH(OPMAITIH;

MPOSIBJIATh OPTraHU3AIMOHHBIE M TO3HABAaTEIbHBIE YMEHHSI CAaMOCTOSITEILHOTO MPHOOPETEHUS
HOBBIX 3HAHHI B MPOIIECCE BHIMOTHEHUS MPOCKTHBIX U yU4€OHO-UCCIIEIOBATENLCKUX padoT;
paboTaTh B TpYyIIE C HCIOJHEHHWEM pPa3jIMYHbIX COIMAIBHBIX PpOJIeH, IIAaHUPOBATh PabOTY
TPYIIBI, PAllMOHATBLHO PACIPEACTATh NEATeIbHOCTh B HECTAHJAPTHBIX CHUTYaIUsIX, aJeKBaTHO
OIICHUBATh BKJIA] KaX/I0TO U3 YUACTHUKOB TPYIINHI B PEIICHUE PacCMaTPUBAEMON MTPOOIIEMBI;
MPOSIBIISATE MOTHBAIMIO K Oyaymieid mpogecCHOHaNbHOW MEATENBHOCTH TO CHEUATbHOCTIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE Y4er padouei
Ne HaumenoBanue pa3jiesioB (undposbie) NMPOrpamMmmbl
Konrpoububle IIpakTHyeckue
n/n H TeM MPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE BOCIIUTAHUSA
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnutHoe nosue 14 https://lesson.edu.ru/903/11 - mpuBJICYCHHE
DneKTpoMarHuTHas BHUMAHHA
1.2 P 13 2 o0yyaromuxcs K
WHTYKITHS
[IEHHOCTHOMY
Htoro no pazneny 27 acCIICKTY
M3y4YaeMbIX Ha
Paznen 2. KOJIEBAHUS U BOJIHbBI ypOKax sBICHHIA,
2.1 Mexanuueckue KoneOaHus 10 https://lesson.edu.ru/903/11 OpraHU3aLHIO
paboThI C
DIIeKTpOMarHUTHBIE .
2.2 15 [10Jy4aeMOM Ha
KoseOaHus ypoke
23 MexaHuyeckue u 10 1 uHpopmanuen
' 3JIEKTPOMArHUTHBIE BOJTHBI ¢du3nyeckoro
24 OnTuka 25 1 COMCPIRATIA,
- MPUMECHCHHE Ha
Hroro no pazneny 60 YpOKE IpynmnoBoit
- paboTHI WK
Pa3nen 3. OCHOBBI CIIEHIUAJIBHOU TEOPUU OTHOCUTEJBHOCTHU paboTHI B Mapax,
3.1 OcuoBbel CTO 5 https://lesson.edu.ru/903/11 KOTOpBIE y4aT
oOyJaronuxcs
Hroro o pasaeny 5 KOMaH/IHOM paboTe
Paznen 4. KBAHTOBASI ®M3UKA 1 BSQUMOACHETBIIO
C IPpYTUMH
4.1 KopnyckynsipHo-BoIHOBOM 15 1 https://lesson.edu.ru/903/11



https://lesson.edu.ru/903/11
https://lesson.edu.ru/903/11
https://lesson.edu.ru/903/11
https://lesson.edu.ru/903/11

Ty alu3M

4.2 dusuka atoma 5

43 ®u3uKa aTOMHOTO A/1pa U
' 3JIEMEHTaPHBIX YACTHUIL

Hroro mo pazneny 25

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DNeMEeHTHl aCTPOHOMUU U

5.1 B — 13 1 https://lesson.edu.ru/903/11
Htoro no pazneny 13
Pa3znen 6. PU3MYECKHM TIPAKTUKYM

6.1 Ou3nyecKuil MpakTUKyM 16 16
Hroro mo pazneny 16

Pa3nea 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucrematuzanuus u
0000111eHIE TPEAMETHOTO
COJIepKaHUs U OTbITa

7.1 JIeSITeIIbHOCTH, 14
MPUOOPETEHHOTO TIPU
u3ydeHuu Kypca ¢pusuku 10
— 11 kimaccoB

00ydaromuMucs;
- YCTaHOBJICHHE
JIOBEPHUTEIHHBIX
OTHOIICHUS MEXITY
YUUTENIEM U
YUCHHUKAMH,
CIIOCOOCTBYIOIINX
MO3UTHBHOMY
BOCTIPHUSITHIO
yUYaIMHUCS
TpeOoBaHU U
MPOCHO yUUTEIS,
aKTUBHU3AINH UX
MIO3HABaTEIbHON
JeSITETTLHOCTH U
aKTHBHOCTH;

- IOOyX/1eHNE
oOyuaromuxcs K
COOJIIO/ICHUIO Ha
ypoke
OOIIENPUHATHIX
HOPM IIOBE/IEHUS,
IpaBUJ1 OOLICHUS
CO CTapIIUMHU
(yuutensimu) u
CBEpCTHUKAMHU
(ILIKOTbHUKAMH);
- CTIOJIb30BAHUE
BOCIIUTATEIHHBIX
BO3MOKHOCTEN
CoZep KaHUs
y4eOHOro
npeaMera gepes
JIEMOHCTPAIIHIO



https://lesson.edu.ru/903/11

Hroro no paszneny 14

o0ydaromumcst
IPUMEPOB
OTBCTCTBCHHOI'O,
IPakIaHCKOT'O
MOBEJICHMS,
MIPOSIBJICHUS
YeIIOBEKOIIOOUS 1
I0OpOCEepPACYHOCTH,
- opraHu3anus
medcra
MOTHUBUPOBAHHBIX
Y 3pYIMPOBAHHBIX
YYaIIMXCsl Hajl UX
HEYCIICBAIOIIUMHU
OJTHOKJTACCHUKAMH

PesepBHOe Bpemst 10

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 170

16




IHOYPOYHOE IIVTAHUPOBAHUE
11 KITIACC

Ne

KoaunuyecTBO 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

n/n Tema ypoka Bcero Kontponpusre Ipaktudeckue  Jlara wsyuenis o0pa3oBaTe/ibHbIE PeCYpPChI
padoTbI padoThI
BzaumoneiictBue
0CTO a o)
E HTOIZ[;IHII;E;Z[B FCHHT i https://academy-content.apkpro.ru/ru/ lesson/
1 p 1\I/[1 1 18c2e46d-chac-4db8-92fc-47369c56a910?
TOKOM. VIarHUTHOC backUrl=%2Fru%2Fcatalog%2F903%2F 11
noJie. I'mnores3a
Awmnepa
Bekrop MarHuTHON
I
?Hﬁg?:; HEIHHHHH https://academy-content.apkpro.ru/ru/ lesson/
p  Cylicpriosmim 1 c6b11646-C78b-462b-a0f7-ccba75 292837
MATHITHBIX TTOJICH. backUrl=9%2Fru%2Fcatalog%_2F903%2F11
JInHM MarHuTHOU
I/IH,Z[YKI_II/II/I
MarnuTtHoe 1oJe https://academy-content.apkpro.ru/ru/lesson/
3 MIPOBOJIHUKA C TOKOM. 1 31085e79-6038-4513-aa57-1d1f5848c12a?
OmnsIT OpcTena backUrl=%2Fru%?2Fcatalog%2F903%2F11
Cyita AMIIeDa. od https://academy-content.apkpro.ru/ru/lesson/
4 pa, 1 ddcac0d9-d9ef-43eb-b94d-955925f0fela?
HAlpaBJICHUC 1 MOLYITb backUrl=%2Fru%2Fcatalog%2F903%2F 11
Pemrenue 3agad mo reMme
5 " " 1
Cuna Amnepa
IT
Af/{ Izn;e:eHne 3aKoma https://academy-content.apkpro.ru/ru/lesson/
6 5 pa. 1 47¢22929-d23e-41a3-9e91-074218aec7c6?
ICKTPOMSMCPHUTCIILHBI backUrl=%2Fru%2Fcatalog%2F903%2F11
€ pudopsI
Cyima Jloperma. o8 https://academy-content.apkpro.ru/ru/lesson/
7 peHia, 1 17ba73ff-2cef-48db-9d95-fd010ae12262?

HaIpaBJIeHUE U MOYJIb.

backUrl=%2Fru%2Fcatalog%2F903%2F11
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JIBr>KeHUe 3apsyKEHHOU
4aCTULBI B OJHOPOJHOM
MAarHuTHOM I10JIe

10

11

12

Pemenune 3amad mo teme
"Cuna Jlopenna"

Pa6ota cubl Jlopeniia

Pemrenue 3agau "Cuia
Awmmnepa. Cuna
Jlopenma"

BxonHas KoHTposbHASA
pabora

MarnutHoe nose B
BELIECTBE.
deppoMarHeTHKH,
napa- v IuaMarHeTUKI

https://academy-content.apkpro.ru/ru/lesson/
d7ac3flc-fc21-4371-b4e8-52dd961f80b3

https://academy-content.apkpro.ru/ru/lesson/
0fc9773d-a470-4f24-a7a9-7da5868ee22d

13

14

OcHOBHBIE CBOICTBA
(beppoMarHeTUKoB.
[IpumeHeHue
(dbeppoMarHeTuKoB

Pemtenue 3amay mo reme
"MaruuTtHoe moJe"

2https://academy-content.apkpro.ru/ru/lesson/
29830e45-134a-43cc-bcfa-d42cal33e7ea8

15

SBnenue
3JIEKTPOMATHUTHOMN
naayknuu. [Torok
BEKTOpPa MarHUTHOM
WHITYKIIAA

https://academy-content.apkpro.ru/ru/lesson/
£9064bbc-2ed0-4a41-9f10-fc2923428216

16

17

OC unaykumuu

3akoH
3JIEKTPOMATrHUTHOMN
nHaykuun Gapanes

https://academy-content.apkpro.ru/ru/lesson/
le5f2alb-d26e-48e2-a5ec-a7¢c7a2b03883

https://academy-content.apkpro.ru/ru/lesson/
9859417-815a-490f-9adb-f4af168c6992



https://academy-content.apkpro.ru/ru/lesson/%20d7ac3f1c-fc21-4371-b4e8-52dd961f80b3
https://academy-content.apkpro.ru/ru/lesson/%20d7ac3f1c-fc21-4371-b4e8-52dd961f80b3
https://academy-content.apkpro.ru/ru/lesson/%200fc9773d-a470-4f24-a7a9-7da5868ee22d
https://academy-content.apkpro.ru/ru/lesson/%200fc9773d-a470-4f24-a7a9-7da5868ee22d
https://academy-content.apkpro.ru/ru/lesson/%2029830e45-134a-43cc-bcfa-d42ca33e7ea8
https://academy-content.apkpro.ru/ru/lesson/%2029830e45-134a-43cc-bcfa-d42ca33e7ea8
https://academy-content.apkpro.ru/ru/lesson/%20e9064bbc-2ed0-4a41-9f10-fc2923428216
https://academy-content.apkpro.ru/ru/lesson/%20e9064bbc-2ed0-4a41-9f10-fc2923428216
https://academy-content.apkpro.ru/ru/lesson/%201e5f2a1b-d26e-48e2-a5ec-a7c7a2b03883
https://academy-content.apkpro.ru/ru/lesson/%201e5f2a1b-d26e-48e2-a5ec-a7c7a2b03883
https://academy-content.apkpro.ru/ru/lesson/%20985941f7-815a-490f-9adb-f4af168c6992
https://academy-content.apkpro.ru/ru/lesson/%20985941f7-815a-490f-9adb-f4af168c6992

Buxpesoe

https://academy-content.apkpro.ru/ru/lesson/

18 omexrpiicckoe nose. 71142049-e649-4304-aa95-7397e1e76a2d
Toku ®yko
19 aiiHHi};L;HH B https://academy-content.apkpro.ru/ru/lesson/
I yi 5b0160a0-2e74-47df-88c3-2fcd70c41127
MTPOBOHHUKAX
20 Pemenue 3amau "OJ1C
HHAYKIUK"
https://lesson.edu.ru/lesson/ee8449bb-4b23-
21 [IpaBuio Jlenma 4e69-afas-
8591623754a4?backUrl=%2F903%2F11
NHAyKTUBHOCTSD.
oy  Karyuika https://lesson.edu.ru/903/11
WHIYKTUBHOCTH B IIETIH
IIOCTOSIHHOTO TOKa
SIBnenune
23 camounaykuuu. 9J1C https://lesson.edu.ru/903/11
CaMOWHTYKITUH
https://academy-
I?Hﬁfl;:g MH?;}PIIHTI;O;OM content.apkpro.ru/ru/lesson/f693938f-1ef6-
24 30 YHIKH € TOKOM. 44de-b96b-
JICKTPOMATHUTHOC b1371bf14209?backUrl=%2Fru%2Fcatalog%2F90
fioJie 3%2F11
25 Pemenue 3amau
O0600mIeHne 1
26 CHCTEMATH3ALUS
3HAaHUH 110 TEME
"OnexkrpoauHamuka"
KonTponbHas pabota
27 Nel o Teme
"OnexkrpoauHamuka"
28 Konebarem:nas https://lesson.edu.ru/903/11

cucrema. CBOOOIHEIE



https://academy-content.apkpro.ru/ru/lesson/%2071142049-e649-43b4-aa95-7397e1e76a2d
https://academy-content.apkpro.ru/ru/lesson/%2071142049-e649-43b4-aa95-7397e1e76a2d
https://academy-content.apkpro.ru/ru/lesson/%205b0160a0-2e74-47df-88c3-2fcd70c41127
https://academy-content.apkpro.ru/ru/lesson/%205b0160a0-2e74-47df-88c3-2fcd70c41127
https://lesson.edu.ru/lesson/ee8449bb-4b23-4e69-afa5-8591623754a4?backUrl=%2F903%2F11
https://lesson.edu.ru/lesson/ee8449bb-4b23-4e69-afa5-8591623754a4?backUrl=%2F903%2F11
https://lesson.edu.ru/lesson/ee8449bb-4b23-4e69-afa5-8591623754a4?backUrl=%2F903%2F11
https://lesson.edu.ru/903/11
https://lesson.edu.ru/903/11
https://academy-content.apkpro.ru/ru/lesson/f693938f-1ef6-44de-b96b-b1371bf14209?backUrl=%2Fru%2Fcatalog%2F903%2F11
https://academy-content.apkpro.ru/ru/lesson/f693938f-1ef6-44de-b96b-b1371bf14209?backUrl=%2Fru%2Fcatalog%2F903%2F11
https://academy-content.apkpro.ru/ru/lesson/f693938f-1ef6-44de-b96b-b1371bf14209?backUrl=%2Fru%2Fcatalog%2F903%2F11
https://academy-content.apkpro.ru/ru/lesson/f693938f-1ef6-44de-b96b-b1371bf14209?backUrl=%2Fru%2Fcatalog%2F903%2F11
https://academy-content.apkpro.ru/ru/lesson/f693938f-1ef6-44de-b96b-b1371bf14209?backUrl=%2Fru%2Fcatalog%2F903%2F11
https://lesson.edu.ru/903/11

KoJeOaHusl.
l"apmonuueckue
KoseOaHus

29

Kunematnueckoe u
JTHMHAMHAYECKOE
oIMcaHue
Kos1e0aTeNIbHBIX
IBUKCHUU

30

DHepreTudeckoe
onucanue. BeiBoj
JTUHAMUYECKOTO
OIMCaHMS
TapMOHHYECKHUX
KoebaHuii U3 ux
HEPreTHIECKOTO U
KHHEMATHYECKOTO
OIUCAHMS

https://lesson.edu.ru/903/11

31

32

33

Ammuntyna u dasa
KoJIeOaHUi

[Iepnon 1 wactora
kosnebanuit. [lepuon
MaJbIX CBOOOIHBIX
KoebaHui
MaTeMaTHYECKOTO
MasTHUKa. [lepuon
CBOOOIHBIX KOIeOaHui
MPY>KUHHOTO MasiTHUKA

3aryxaromue
Koje0aHusl.
BriHyXcHHBIE
koseOanus. Pezonanc

https://lesson.edu.ru/903/11

34

ABTOKOJICOAHMS

35

Pemrenue 3amau



https://lesson.edu.ru/903/11
https://lesson.edu.ru/903/11

36

Pemenue 3agau

37

O06o061ieHue U
CHCTEMAaTH3alHs
3HAHUH T10 TEME
"MexaHHn4YeCcKHne
KkoJyie0aHus"

38

39

DNeKTpOMarHuTHbIC
KoJieOaHusl.
KonebarenbHbIH
KOHTYP

®opmyina TomcoHa.
CBS13b aMIUTUTYIBI
3apsja KOHJeHcaTopa ¢
aAMIUIMTYI0OM CHJIBI TOKA
B K0JIeOATEIbHOM
KOHTYpe

https://lesson.edu.ru/903/11

40

3aKOH COXpaHEHUs
SHEPTUH B HJICATHHOM
KoJie0aTeIbHOM
KOHTYpe

https://lesson.edu.ru/903/11

41

42

3aTyxarommue
3J€KTPOMAarHUTHbHIE
KoJe0aHusl.
BriHyX1cHHBIE
AJEKTPOMAarHUTHBIE
KoseOaHus

IIepeMeHHBIN TOK.
Pesucrop n
KOH/JIEHCATOD B LIETIH
IIEPEMEHHOT0 TOKA

https://lesson.edu.ru/903/11

43

Karymka
VMHJyKTUBHOCTHU B LIENIH
IIEPEMEHHOT 0 TOKa



https://lesson.edu.ru/903/11
https://lesson.edu.ru/903/11
https://lesson.edu.ru/903/11

44

3axon Oma st
ANEKTPUYCCKOM LIeTn
MIEPEeMEHHOTO TOKa

45

46

MouHocThb
MePEMEHHOTO TOKA.
AMIuMTy1HOE U
JICHCTBYIOIIIEE
3Ha4YEHHUE CUIBI TOKA U
HaIpsDKEHUS

Pe3onanc B
3JIEKTPUYECKON e

https://lesson.edu.ru/903/11

47

Pemenue 3agau

48

49

50
51

52

WNneanbHbrit
TpanchopmaTop.
[IpousBoactso,
nepenava u
notpebieHue
AIEKTPUUECKOI
SHEPTUHU

DKOJIOTHYECKUE PUCKU
TIPU TIPOU3BOJICTBE
3IEKTPOIHEPTUH.
Kynerypa
HCITOJIb30BAHUS
AIIEKTPOIHEPTHH B
MOBCEIHEBHOM KM3HHU
Pemenue 3amau
Pemenue 3amau
O06o061ieHue U
CHCTEMAaTH3alHs
3HAHUH TI0 TeMe
"DIeKTpOMarHUTHbIE
KoJieOaHus"

https://lesson.edu.ru/903/11



https://lesson.edu.ru/903/11
https://lesson.edu.ru/903/11

53

MexaHu4eCKHe BOJIHBI.
XapakTepUCTUKHU
MEXaHUYECKUX BOJIH

https://lesson.edu.ru/903/11

54

55

CaoiicTBa
MEXaHUYECKUX BOJH
3ByK. XapaKTepUCTUKHU
3BYyKa

56

57

58

59

60

61

Wudpassyk u
ynbTpa3Byk. LllymoBoe
3arpsi3HEHUE
OKpYKarlollleu cpeibl
Pemenue 3agau

DNeKTpOMarHuTHBIE
BOJIHBL. M3imyuenue
AEKTPOMArHUTHBIX
BOJIH

OHeprus
3JIEKTPOMArHUTHBIX
BoiH. CBolicTBa
AJIEKTPOMArHUTHBIX
BOJIH

[Ixana
3JIEKTPOMATrHUTHBIX
BOJIH. [Ipumenenne
AJIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE U OBITY

[IpuHUUMIIBI paInOCBA3U
Y TEJICBUJICHUS.
Pagnomoxamusi.
DJIEKTPOMarHuTHOE
3arpsi3HEHUE
OKpYKarolleu cpebl

https://lesson.edu.ru/903/11

https://lesson.edu.ru/903/11

https://lesson.edu.ru/903/11



https://lesson.edu.ru/903/11
https://lesson.edu.ru/903/11
https://lesson.edu.ru/903/11
https://lesson.edu.ru/903/11

62

KonrponsHas pabora
o teme No2
"Kone0aHus 1 BOJHBL"

63

Csert. 3akoH
NPSAMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETa

64

65

66

67

Pemenne 3anay Ha
IIPUMEHEHHE 3aKOHA
MIPSAMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

OTtpaxxeHue cBeTa.
[Tinockoe 3epkaiio.
Cdepuueckoe 3epkano

IIpenomiienue cBera.
AOCOIOTHBIN 1
OTHOCHUTEJIBbHBIN
IIOKa3aTelnb
npenomMienus. Ilonnoe
BHYTpPEHHEE
OTpa)K€HUeE.
IIpenenbubiii yron
IIOJIHOTO BHYTPEHHETO
OTpaKECHHUSI

Pemenue 3amau Ha
MIPUMEHEHUE 3aKOHOB
OTpa)KE€HUA U
MIPEJIOMJICHUS CBETA

https://lesson.edu.ru/903/11

68

69

Xox Jtydell B mpu3Me.
Hucnepcus cera.
CrnoXxHbIN cocTaB
Oenoro cBera. I[Ber

JInnzpl. PokycHoe
paccTostHue U



https://lesson.edu.ru/903/11

70

OIITHYCCKasdA Cujia
JIMH3bI

[Toctpoenue
M300paXeHUI B TUH3aX
U UX CUCTEMaX.
YBeNnu4eHue JIUH3bI

71

Pemenue 3aga4d Ha
MOCTPOEHHUE
M300pakeHUH,
MOJIy4aeMBbIX C
IIOMOIIBIO JIUH3

72

73

74

75
76

77

78
79

80
81

I'ma3 xak onruueckas
cucTema

Pemenue 3amay.
[Ipeneinsr
MIPUMEHUMOCTHU
r€OMETPUYECKON
ONTUKH

CxopocTh cBeTa 1
METO/]Ibl €€ U3MEPEHMS
Hucnepcus ceera
WnTepdepennus ceera
KorepenTtHsie
WCTOYHHUKU. Y CITOBUS
HaOII0ACHUS
MaKCHUMYMOB U
MHUHUMYMOB
Pewrenue 3anau
[IpumeHenne
UHTEephEepeHIIH
Judpaxius ceera
JludpakiuroHHas

N




peleéTka. Y ciaoBue
Ha0JII0/IeHNUS TJIABHBIX
MaKCHMYMOB

82

Pemenue 3agau

83

ITonepeunocts
CBETOBBIX BOJIH.
[Tonspusanus ceera

84

Pemenue 3agau

85

86

87

CBeTOBbIE SIBJIEHUS B
IpUpoJIe
O06o0061IeHuE U
CHCTEMAaTHU3aLH
3HAHUH T10 TEME
"OnTuka"

KonTposbHas padota
Ne3 1o reme «Onrtrkay

88

I'pannisl
MIPUMEHUMOCTH
KJIacCHUYECKOM
MEXaHUKH. 3aKOHBI
BJIEKTPOJUHAMUKH 1
MPUHIUIT
OTHOCHUTEIBLHOCTH

89

[TocTynater
CIELMAILHOM Teopun
OTHOCUTCJIIBHOCTHU

90

[IpocTpaHcTBEHHO-
BPEMEHHOW UHTEPBAI.
[IpeobpazoBanmst
Jlopenua. Ycinosue
MIPUYUHHOCTH.
OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH.




91

92

93

3ameJJIeHHEe BpEMEHU U
COKpALICHUE JUTHHBI

DHeprusi ¥ UMIYJIbC
PENATUBUCTCKOMN
YaCTHULbI

CBs13b Maccsl ©
SHEPTUEeU U UMITYJIbCOM
PEIATUBUCTCKOMN
YacTULIbI. DHEPIUsl
MIOKOsI

PaBHOBecHOE TemoBoe
U3Iy4YECHHE

94

3akoH cMeneHns Buaa

95

I'ummoreza M. Ilinanka o
kBaHTax. ®oTOHBI

96

97

98

DHeprus U UMILYJIbC
¢dboToHa

®orodddext. OnbITHI
A.T. Cronerosa.
3akoHsbl hoTorPdexTa
VYpaBHeHue DitHIITeHA
st potorddexra.
"KpacHas rpanuna"
dhoTorddekra

99

100

101

JlaBiieHue cBera.
Omsrrel [1. H. JIeOenesa

BosHoBeIE cBOMCTBA
YaCTHII

Bomnsl ne bpoins.
JlnuHa BOJHEI A€
bpoiins u pasmepst
00JIacTH JIOKAJIW3aluNA




JIBHKYILIEHUCS YaCTULIBI

102 KOpHYCKélJISIpHO-
BOJIHOBOH J1yallu3M
Hudpakumst

103 | syexkTpoHOB Ha
KpHUcTajiax

Crnenuduka u3mepeHui
B MUKPOMHpE.

104 CootHomieHus
HEOIPEIETEHHOCTEN
['eitzenOepra

Pemenue rpaduueckux
3a1a4

105

Pemienue pacu€tapix
3a1a4y

106

KonTponbnas padota
Ne4 o Temam:

107  "Ocuossl CTO",
"KopnyckymnsapHo-
BOJIHOBOM tyasin3m"

OMnBITH IO
UCCIIETOBAaHHUIO

108 | cTpoenus aTroma.
[TnaneTapHas Mosienb
atoma Pesepdopma

109 TIlocrynatsl bopa

Bunae! ciekTpos.
Crnextp ypoBHE

110
JHEPTUU aToMa
BOZOpOJA

111 CrooHTaHHOE U

BBLIHYXKICHHOC




H3JTYy4YCHHC CBCTA

112

Jlazep

113

114

115

Hyxnonnas moneins
sapa I'eiizenOepra-
WBanenxko. 3apsg u
MaccoBO€ YHCIIO AJIpa.
H3oTomsl.
PanuoakTBHOCTH

3aKOH PaIMOAKTUBHOTO
pacnaga. CBoricTBa
HMOHU3HPYIOLIETO
n3nydeHus. BiusHue
PaaOAKTUBHOCTH Ha
YKUBBIE OPTraHU3MBI.
JozumeTpus

DHeprusi CBs3U
HYKJIOHOB B SIJIp€.
SnepHble cubl.
JledexT maccol sipa.
SnepHble peakuu.
SnepHble peakTophbI.
[Tpobnembr
yYIPaBJISIEMOTO
TEPMOSIIEPHOTO
CUHTE3A.
DKOJIOTUYECKHUE
aCIEeKThl Pa3BUTHS
SIIEPHOM SHEPTETUKH

116

MerTo/ibl perucTpanuu u
HCCIICIOBAHUS
3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE
B3aNMOJICHCTBH.




117

bapuonsl, Me30HBI U
JICNITOHBL.
IIpencrasnenue o
CrangapTHON MOAEIH.
KBapk-riroonHas
MOJEJIb aJPOHOB

du3zuka 3a npeaeaMmu
CranpmapTHOM MO,
Témuas marepus u
TEMHAas DHEPrus.
EnunctBo ¢uznueckoit
KapTUHBI MUpa

118

Oransl pa3BUTUS
aCTPOHOMHUU. 3HAUEHUE
aCTPOHOMHU

119

[IpumennmocTh
3aKOHOB (PM3MKH 115t
0O0BSICHEHUS IPUPOIBI
KOCMHUYECKHUX
00BeKTOB. MeTobl
aCTPOHOMHUYECKHUX
HCCIIE0BAHUMI

120

CoBpemeHHbIE
OIITHYCCKHEC
TEJIECKOIIHI,
PaaroOTENIECKOIIbI,
BHeaTMoc(epHast
aCTPOHOMUS

121

122

Bug 38é3nnoro nebda.
Co3Besaus, ApKue
3BE3/1bl, INIAHETHI, UX
BUAUMOC JIBIKCHHE

CoHeuHas cucrema.




123

124

Comnnue. Conneunas
aKTUBHOCTb. MIcTOUHUK
sHepruu CoJiHLIA U
3BE3]T

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKHU.
Huarpamma
"CreKTpaJIbHBIN KJ1acc —
CBETUMOCTB"

3Be3bI TIIaBHOH
MOCIEI0BATENLHOCTH

125

BnytpenHnee ctpoenue
3B&31. COBpeMEHHbBIE
MPEACTABICHUS O
MIPOMCXOXKICHUH H
spomonuu CoHIa u
3BE3. DTanbl JKU3HU
3BE3]T

126

Muneuynsiii I1yte —
Hama ["anaktuka. Tunsl
rajaktuk. Y€pHele
JBIPBI B SIAPAX TATAKTUK

127

128

129

Bcenennas.
Pacmmpenue
Bcenennoii. 3akon
Xab0mna. Teopus
Bosbuioro B3pbiBa.
PenukToBOE M3NTyUeHNE
MacmrabHas
CTpyKTypa Bceenennoil.
MeraranakTuka
Hepeménnsie
po0JIeMbI ACTPOHOMHH




130

131

132

133

duznueckuit
MPAKTUKYM TI0 TEME
"UccnenoBanue
MarHUTHOI'O MOJIS
MOCTOSIHHBIX MarHuToB"
niny "UccnenoBanue
CBOMCTB
(dheppoMarsHeTukoB" UK
"UccienoBanue
JIEHCTBUS MOCTOSIHHOTO
MarHuTa Ha PaMKy C
TOKOM"

duznueckuit
MIPaKTUKYM I10 TEME
"N3mepeHue cuibl
Awmnepa" win
"N3yuenue
3aBUCHUMOCTH CHJIBI
AmMrniepa oT cuibl ToKa"
unu "OnpeneneHue
MarHMTHON MHyKIIUU
Ha OCHOBE U3MEPEHUS
cwiibl Ammnepa”

duznueckuit
MPAKTUKYM TI0 TEME
"UccnemoBanue
SIBIIEHUS
3JE€KTPOMAarHUTHOM
WHAYKIUA'" Uu
"Onpenenenune
WHIyKIIUA BUXPEBOTO
MarHuTHOTO 1osa"

duznueckuii
MPAKTUKYM MO TEME




134

135

136

"UccnenoBanue
SIBJICHUS
CaMOMHIYKIUHU" WK
"CoOopka Moenu
ANEKTPOMArHUTHOTO
reHeparopa"

dOusnyeckui
MPAKTUKYM 110 TEME
"NU3mepenue nepuosaa
CBOOOIHBIX KOJIEOAHUI
HUTSHOTO U
MIPY>KUHHOTO
MasTHHKOB"

dusnyeckuit
MIPAKTUKYM T10 TEME
"[IpeobpazoBanue
SHEPTUU B TIPY>KHHHOM
MasTHHUKE"

duznueckuit
MIPAKTUKYM T10 TEME
"UccnenoBanue
MIEPEMEHHOTO TOKa
gepes MoCleJ0BaTeIbHO
COCIUHEHHEBIC
KOHJICHCATOP, KaTyIIKY
U pe3nucTop" uim
"HccnenoBanue paboThI
HCTOYHHUKOB CBETA B
[[ENU TIePEMEHHOTO
TOoKa"

137

DU3NYECKUI
MIPaKTUKYM I10 TEME
"N3yuyeHue napameTpoB
3BYKOBOU BOJIHBI"




138

OuU3NYECKUI
MIPAKTUKYM I10 TEME
"Usmepenue
MoKazareJs
IIpeIOMIIEHHUs CcTeKIa"
unu "[lonydenue
M300paKeHUs B
CUCTEME U3 IJIOCKOTO
3epKajia v JUH3bI"

139

duzndeckui
MPAKTUKYM I10 TeMe
"UccnenoBanue
3aBUCUMOCTH
(OKYCHOTO PACCTOSIHUS
OT BelecTna (Ha
IPUMEPE KHUIKAX
TuH3)" WK
"Usmepenue
(hOKYCHOTO PacCTOSTHUS
paccerBaronIMX JUH3"

140

141

duznmueckuit
MPAKTUKYM 110 TEME
"HaOmronenue

T paKIu,
UHTEpPEepEeHIuH U
noJsisipu3anuu ceera”

DuU3NYECKUI
MIPAKTUKYM T10 TEME
"Onpenenenune
UMITYJIbCa ¥ SHEPTHH
PENATUBUCTCKUX
qacTuIl (1o
¢dororpadusm TpekoB
3apsKEHHBIX YaCTHIL B




MarHuTHOM 1noJie)"

142

143

144

145

duznueckuit
MPAKTUKYM TI0 TEME
"Usmepenue
moctosiHHOM Ilmanka Ha
OCHOBE HCCJICIOBAHUS
dhoTodrddexra" nmm
"UccnenoBanue
3aBHUCHUMOCTH CHJIbI
TOKAa 4epe3 CBETOAHO/T
OT HanpsHKeHUs "

dusnyeckuit
MPAKTUKYM 10 TEME
"UccaenoBanue
CIEKTpa Pa3peKeHHOTO
aTOMapHOT'0 BOJOpOaa
Y U3MEPECHHUE
noctosiHHoM Punbepra"

duznueckuit
MPAKTUKYM TI0 TEME
"UccnenoBanue
pasanoaKkTUBHOIO (OoHA
C HCIOJIb30BaHUEM
no3uMeTpa' Ui
"N3yuenue
MOTJIONIEHUS OeTa-
YacTHUI] aJTFTOMUHHEM"

duznueckuit
MPaKTUKYM 10 TEME
"HaOmroneHus
3BE3QHOTO HeOa
HEBOOPYKEHHBIM
IJ1a30M C
HCIIOIL30BaHUEM




KOMITBFOTEPHBIX
MPUIIOKEHUN JJ15
onpeeaeHus
MOJIOYKEHHUS HEOSCHBIX
00BEKTOB Ha
KOHKPETHYIO J1aTy:
OCHOBHEIC CO3BE3IHS
CeBepHOTro Mojymapus
U sipKHe 3BE3/1bI" WK
"HaOmroneHus B
teneckol JIyHsl,
IJIaHeT, TYMaHHOCTEH 1
3BE3IHBIX CKOIICHUH"

146

O06o0mmenue u
CHCTeMaTH3alus
3HaHuil. Pone Gusuky u
aCTPOHOMUU B
9KOHOMHYCCKOH,
TEXHOJIOTUYECKOIA,
COLIMAJIBHON U
THUYECKOU cepax
JeSITeTbHOCTH YeJIOBEKa

147

148

O06001menue u
CHCTEeMAaTHU3alHs
3HaHuii. Ponbs 1 MecTo
(U3HUKYU B aCTPOHOMUH
B COBPEMEHHOU
Hay4YHOW KapTUHE MHpPa

IIpomexxyTounas
aTTecranus

149

O06o061ieHue U
CHCTEMAaTH3aLUs
3HAHUH 110 TeME
"KunemaTuka"




150

151

O06o061ieHue U
CHCTeMaTH3amus
3HAHUH T10 TEME
"Kunemaruka"

O06001enue u
CHCTEMAaTHU3alHs
3HAHWH 10 TEME
"Innamuka"

152

O06o0061IeHue U
CHCTEMAaTHU3aLH
3HAHUH T10 TEME
"CraTuka TBEp10ro
Tena'

153

O6o06menne n
cucTeMaTu3anus
3HaHUH 10 TeMeE
"3aKOHBI COXpPAHEHHUS B
MexaHuke"

154

O06o06menue u
CHCTEMAaTH3aIUs
3HAHUH T10 TeMe
"OCHOBBI
MOJIEKYJISIPHO-

KMHETHYecKoi Teopun"

155

O06001menue u
CHCTEeMaTH3aIus
3HAHWH I10 TeEME
"TepMmoarHAMUKA.
TertoBrie MAIIMHET"

156

O06001menue u
CHCTEMAaTHU3alHs
3HAHWH I10 TEME
"Arperarsblie




157

COCTOSIHUS BEIIECTBA.
®da3oBble nepexo b

O060011IeHNEe 1
CUCTEMATH3AIIIS
3HAaHUHU 110 TEME

"DnexTpuueckoe mnoie"

158

O06o061ieHue U
CHCTeMaTH3amus
3HAHUH T10 TEME
"ITocTOSTHHBIN
AIEKTPUUYESCKUN TOK"

159

160

161

O6o06menne n
CUCTEeMAaTH3alHs
3HaHu# 1o Teme "Toku
B pa3IM4YHBIX cpenax”

O06006111eH1E U
CHCTEMAaTH3aIus
3HAHUH T10 TeMe
"MarautHoe none"

PesepBHBIil ypOK.
O06o0menue n
CHUCTEMAaTU3aLHs
3HaHUH 1O TeMe
"ONIeKTpOMarHuTHasI
HHAYKIUS"

162

163

PesepBHBIil ypok.
O06o06mieHue U
CHCTEeMaTH3aIs
3HAHUH T10 TeMe
"Mexanndeckue
Kxonebanus"

PesepBHBIil ypOK.
O06o01eHue u




164

165

166

167

168

169

CUCTEMATH3AIIIs
3HAHUHU 110 TEME

"DJeKTpOMarHuTHbIE

KoJieOanusa"

Pe3epBHbIii ypok.
O60061eHue u
cucTeMaTu3anus
3HAHUM 110 TEME

"MexaHHnYeCKHUE U
3JIEKTPOMAarHUTHbHIC

BOJIHEI"

PesepBHbIil ypok.
O06o0061IeHNE U
CHCTEMAaTHU3aLH
3HAHW 110 TEME
"OnTuka"

PesepBHBIil ypOK.
O600mmenue u
CHCTEeMAaTH3alHs
3HAHWH 110 TEME
"OcuoBel CTO"

PesepBHbIit ypok.
O06o06meHue u
CHCTEeMaTH3aIus
3HAHUH T10 TeMe

"KopnyckynsipHo-
BOJIHOBOH yaJin3m'

PesepBHbIil ypOK.
O06001menue u
CHCTEMAaTHU3alHs
3HAHWH 110 TEME
"dus3muka aroma"

Pe3epBHblii ypok.

1




O06o061ieHue U
CHCTEMAaTH3alHs
3HAHUH T10 TEME
"du3nKa aTOMHOTO
siIpa ¥ 3JIEMEHTAPHBIX
qacThir"

Pe3epBHbIii ypok.
O06o061ieHue U
CHCTEMAaTHU3aLH

170 . 1
3HAHUH 110 TEME
"JIeEMEHTBI
actpodu3uxu"
OBIIEE KOJIMYECTBO 170 16

YACOB II10 ITPOTPAMME




[Ipunoxxenue
1. Cnmcok UTOTrOBBIX IVIAHUPYEMBIX Pe3yJabTATOB ¢ YKa3aHHEM 3TanoB UX (OPMUPOBAHUS
M CIIOCO00B OIICHKH

VYueOublil npenmert: pusznuka

YcnoBubie 0003Hauenus: oueHka tekyinas (T) temarndeckas ( Tem); ycrro (Y), nucbMmenHo (I1),
npaxktuka(I1P).
K koniy o0y4enus B 11 ki1acce npeaMeTHbIe pe3yIbTaThl HA CriocoObl OLIeHKH

yrIIyOJICHHOM YPOBHE JIOJDKHBI OTPaXaTh COPMUPOBAHHOCTD Y
o0yyYaromuxcs yMEeHU:

[OHHUMAaTh poOJb (U3UKK B OKOHOMHYECKOM, TexHosnoruueckoi, Y, I, T, Tem
COLIMAJIbHOM M 3TUYECKOM cepax NesTeIbHOCTH YeIOBEKa, POJIb U MECTO
(U3MKH B COBpPEMEHHOI Hay4HOW KapTUHE MHpaA, POJIb ACTPOHOMHUH B
NPAaKTHYECKON  JCSITENbHOCTH 4YeJOBeKa W JaJbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHHU, 3HAUCHUE OMUCATEIbHOU, CHCTEMATU3UPYIOLICH,
OOBSICHATEIbHOW M TPOTHOCTUYECKOW (YHKIMN (DU3HUYECKOH TEOpHUH —|
DIICKTPOJANHAMUKH, CICIUATBHOW TEOPUH OTHOCHTEIBHOCTH, KBaHTOBOMW
¢u3uku, ponb uzmueckoil Teopuu B (HOpPMUPOBAHUH TPEIACTABICHUN O
(pr3nUecKoil KapTHHE MHUpa, MECTO (PU3UYECKON KapTHHBI MUpPa B 00LIEM
STy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX IIPEJICTABICHUI O IPUPOJE;
pa3auyaTh yCIOBHS MPUMEHHMOCTH Moaeneid ¢usnueckux ten wul Y, [IP, T
HpOIEcCOB  (SIBICHUIT): OJHOPOJHOE JJICKTPHYECKOE U  OJHOPOIHOE
MarHUTHOE TI0JIS, TAPMOHUYECKUE KOJICOaHUs, MATeMAaTHYCCKUN MasTHHK,
WIeabHBI NPYXUHHBIA MasSTHHK, FTAPMOHUYECKHE BOJHBI, HICATbHBIN
KoJieOaTeIIbHBIN KOHTYP, TOHKAs JIMH3a, MOJIEJICH aToMa, aTOMHOTO sIipa 1
KBaHTOBOW MOJIENIU CBETa,

pa3iaudaTh ycioBus (TPaHHIGI, O0NACTH) MPUMEHUMOCTH (usmueckux| Y, Tem, T
3aKOHOB, ITOHUMATh BCEOOMIMH XapakTep (QpyHIaMEHTaJbHBIX 3aKOHOB U
OrPaHMYCHHOCTh UCIIOJIb30BAHMUS YACTHBIX 3aKOHOB,

AHAITM3UPOBATh M OOBSICHATH DIICKTPOMATHUTHBIE Tpolecchl u siBieHus, Y, [1, T,ITP
WCIIOJIb3YS] OCHOBHBIC TIOJNIOKEHHS M 3aKOHBI JJICKTPOJUHAMUKU U
CIIeMaIbHOM  TEOPHMHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEeHUs
DIICKTPUYECKOr0 3apsjga, cwia Awmmnepa, cwia JlopeHna, 3akoH
DIIEKTPOMAarHUTHOM ~ WHAyKiuH, npaBwio Jlenma, cBs3p  DJIC
CAMOMHIYKIIMM B O3JIEMEHTE OJIICKTPUYECKOW IEMH CO CKOPOCTHIO
W3MEHEHHMsT ~ CHJIBI  TOKa,  IOCTYJaThl  CIIEHUAJbHOH  TEOpHH
OTHOCUTEJIbHOCTH DHUHINTENHA);

QHAJIM3UPOBATh U OOBACHATH KBAHTOBBIC MTPOIIECCHI U sBJICHUS, uctons3ys|y, I1, T,IIP
MOJOKEHUsT ~ KBAaHTOBOM  (u3uku  (ypaBHEHHE  DWHINTEHHA s
dororddexra, mnepBblii U BTOpoM mocTtynarsl bopa, mpuHIMI
COOTHOILIEHUs HeomnpeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpaHEHHS
3apsiIOBOTO M MAcCOBOT'O YMCEN M SHEPIMHU B SACPHBIX PEaKIHsIX, 3aKOH
PaJIOaKTHBHOTO pacraja);

OMKCHIBATH (DU3MUYECKHE MPOLECCHl W SBICHHS, WCMONb3yst Bemwuuubr| Y, 1, T, Tem
HANPSOKEHHOCTD DJIEKTPUYECKOTO TOJIS, MOTEHIIHA 3JIEKTPOCTATHYECKOTO
[OJIS, Pa3sHOCTh IOTEHIMAIOB, DJIEKTPOABIKYIIAS CHJIA, WHIYKIUS
MarHMUTHOTO TIOJIsI, MarHUTHBIM TOTOK, chiia AMIepa, WHIYKTHBHOCTD,
DIIEKTPOJBUKYIIAS CHJIa CAMOWHJYKIMH, SHEPrHs MArHUTHOTO IOJIs
MPOBOJHMKA C TOKOM, PEISITHBUCTCKHN WMITYJbC, MOJNHAs JHEPTHS,
DHEPrHsi MOKOS CBOOOJHOM YACTHUIIBI, SHEPrHSA M WMMIYJILC (POTOHA,
MAacCOBOE YHCIIO M 3apsijL sipa, SHEPTHsl CBSI3U SIpa;

OOBSICHSTH ~ OCOOCHHOCTH  MpoTeKaHusi  Qusnueckux  spaenwit: Y, [, T
BIEKTPOMArHUTHAS HHTYKIHS, CaMOWH/TYKITHS, pe30HaHc,
uHTepdepeHIMs  BOJH, audpPaKIus, JUCICPCHs, TOJHOE BHYTPCHHEE




oTpaxkeHue, GporodnexTpuueckuit 3pdext (poroaddexr), anvda- u Gera-
pacmangsl  sjep, raMMa-u3lydeHue saaep, (U3NYECKHe IPUHIUIIBI
CIIEKTPAJIbHOIO aHAJIM3a U paboThI Jlaszepa;

OIPEIEIATh HAlpaBIE€HUE HMHIYKLHMM MAarHUTHOIO IOJA IMPOBOJHHUKA C
TOKOM, cuibl Amnepa u cuiibl Jlopenna;

V,IL T

CTPOUTDH I/1306pa)l(eHI/Ie, CO31aBacMOC€ IIJIOCKUM 3€pKajioM, TOHKOH JII/IH3OI>'I,
1 paCCUUTBIBATE €I'0 XapaKTCPUCTHUKHU

Y, IIP, T

MPUMEHATh  OCHOBOIIOJATalOIIUe AaCTPOHOMUYECKUE TOHATHS,
TEOPHH M 3aKOHBI JUIsl aHAIHM3a U OOBSICHEHHS (U3HUYECKUX IPOIIECCOB,
[MPOUCXOMSIINX B 3BE31aX, B 3BE3HBIX CHCTEMAX, B MEXIaJIaKTHUYECKOU
cpejie; NBIKEHHsI HEOSCHBIX TeJl, DBOJIFOIMH 3BE3 M BeeneHHoi;

v, T

[POBOJIUTH HCCIIEAOBAHHE 3aBUCUMOCTEH (U3MYECKMX BEJIUYUH C
MCIIOJIb30BAHUEM IIPSIMBIX WM3MEPEHUH, IIPU O3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (UKCUPOBAaTh pPe3yjibTaThl MOJYYCHHOM 3aBHCUMOCTH
(¢u3nUecKuXx BEIMYMH B BUAEC TPapUKOB € YYETOM aOCOIFOTHBIX
[OTPEIIHOCTEH  M3MEPEHUM, JelaTb  BBIBOABI [0  pe3yibpTaTaMm|
MCCJIEIOBAHMS;

I1P

MMPOBOAWUTL KOCBCHHBLIC H3MCPCHUA (1)H31/I‘IGCKI/IX BCJIIMYHMH, IIPpHU I3TOM|
BLI6I/IpaTB OIITUMAaILHBIN MCTOJA U3MCPCHUA, OLICHHBATDH a0COJIIOTHBIE U
OTHOCHUTCJIbHBIC NOTPCIIHOCTH ITPAMBIX U KOCBCHHBIX HBMCPCHHﬁ;

TP, Tem

[IPOBOJIUTH ONBITHI IO MTPOBEPKE MPEIIIOKEHHON TMIIOTE3BI: INIAHUPOBATh
AKCIIEPUMEHT, COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
[IOJIyYCHHBIE PE3yJbTaThl U JENAaTh BBIBOJ O CTaTyCE IPEUIOKEHHOM
TUIIOTE3BI;

v, I, T,TIP

OIINChIBATh MCTOBbI HOJIyLIeHI/Iﬂ HaylleIX aCTpOHOMI/I‘IGCKI/IX 3HaHI/II71;
coOro1aTh MpaBuiia 0€30MacHOT0 TPY/a MPU MPOBEICHUH MCCIIET0BAHMIM
B paMmMKax Yy4yeOHOro OKCIEpHUMEHTa, MpakTUKymMa ¢  y4eOHOA
MCCIIEIOBATEIIbCKOW W TMPOEKTHOM JIESITENBHOCTH C HCIOJIb30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000Dy IOBAHHS;

v, I, T,TIP

pelaTe pacy€THblE 3a7adyd C SIBHO 33JaHHOM M HEABHO 3a/JlaHHON
(u3nyecKkol MOJENbI0: HAa OCHOBAHMM aHaJIM3a YCIOBUS BBIOMpPATH
(u3uueckue MoJeNnu, OTBedarollre TpeOOBaHUSAM 3aJaud, HPUMEHSTh
(hOopMyJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIAThl (PU3MUECKUX TEOPHil
[IPY  WCIIOJIB30BAHMM MAaTEMAaTHMYECKUX METOJOB pEIIeHHs 3azad,
IMPOBOANTH paC‘IéTLI Ha OCHOBAHUH UMCIOIINXCS NAHHBIX, aHAJIU3UPOBATH
pE3yJIBTAaThl U KOPPEKTUPOBATh METOJBI PELIEHUS C YUETOM MOIYYEHHBIX
€3yJIbTaTOB;

TP, 11

pemiath KavyeCTBEHHBIC 3a/Jaud, TpeOyrolue NPUMEHEHHS 3HAHUW U3
Pa3HBIX pa3eioB Kypca (pU3uKH, a TaKKe WHTETPallUd 3HAHUNA U3 IPYTHUX
[PEAMETOB E€CTECTBEHHO-HAYYHOI'0 LMKJA: BBICTPAUBATH JIOTHMYECKYIO
[ETIOYKY  pPacCyXJI€HUH C  ONmoOpold HAa  HM3YYEHHbIE  3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUecKUe SBICHUS;

IL, T,ITP

UCIIOJIb30BaTh TEOPETUUECKUE 3HAaHUS Ui OOBSCHEHHS OCHOBHBIX|
MPUHIIUIIOB pabOThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB
U TEXHOJOTMYECKHX ITPOLIECCOB;

v, I, TIIP

NpPUBOANUTH MPHUMEPHl BKJIAZAA POCCUHCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IMPOLIECCOB OKPYKAIOIIErO
MUPa, B Pa3BUTHE TEXHUKU U TEXHOJOTUH;

v, I, TIIP

QHATM3UPOBATH M OLEHUBATH MOCIEICTBUS OBITOBOM U MPOU3BOJICTBEHHOM
MESTEIIbHOCTH YENIOBEKa, CBSI3aHHOW C (DU3MYECKHMMH TPOIECCAMH, C
TO3UIIUN SKOJIOTHYECKON 0e30macHOCTH, MpEeJICTaBICHUI 0
panuoHaIbHOM MIPUPOJOTOI30BaHUH, a TaKkKe pazyMHOM
MCIIOJIb30BAHUM JIOCTH)KCHUN HAyKd W TEXHOJIOTMW Uil JaJIbHEHIIEro

A3BUTHS YEJIOBEUECKOI0 OOIIECTBA;

v, I, TIIP




[PUMEHSATL Pa3In4HbIE CIIOCOOBI paboThl ¢ uH(opMarmeit ¢pusuyeckoro| Y, IT, T,IIP
CONEPXKAHWsI C HUCIOJIB30BAHUEM COBPEMEHHBIX  HH(DOPMAIMOHHBIX
TEXHOJIOTHH, MPU TOM HCIOJIB30BaTh COBPEMEHHBIE MH(POPMAIMOHHBIE
TEXHOJIOTHUH ISl TIOMCKA, IepepabOTKH M TPEIbABICHHUSA yd4eOHOM |
HayYHO-TIOIYJIAPHON HHMOPMAIIMH, CTPYKTYPHPOBAHKS M HHTEPIPETALINH
MH(POPMALIMHK, TMOJNYYEHHON M3 PAa3JIMYHBIX HCTOYHUKOB, KPUTHYECKH
AHATM3UPOBATh  MOJydYaeMyl  HMHQPOPMAIMI0O W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHW, TaK M Ha OCHOBE
aHaJIM3a KCTOUYHUKA HH(OpMaIHH;

[POSIBJISTH OpraHU3aIHOHHBIC u [103HABATEJIbHBIE ymenus| Y, I1, T,IIP
CaMOCTOSITENILHOIO ~ MPUOOPETEHHMsT HOBBIX  3HAHHM B MpOIECCe
BBITIOJHEHHUS IPOEKTHBIX U YUeOHO-HCCIIEIOBATEIbCKUX PadoT;

paborarte B TpyIIe C HMCIOJHEHHEM pa3IMYHBIX COlMAIbHBIX poeit,| Y, I1, T,ITP
[UIAHUPOBATh PabOTy TPYIINIbI, PAMOHAILHO PACIIPEENATh JAESITEIbHOCTD
B HECTAHIAPTHBIX CHUTYAIMsX, aJCKBATHO OIICHUBATH BKJIAJ[ KAKIOTO W3
YYACTHUKOB IPYIIIbI B PELIEHUE PACCMATPUBAEMOI TIPOOIIEMBI;

[POSBIIATH MOTUBALIMIO K OyyIei nmpodeccnonanboi aestenapnoctu mo| Y, I, T,ITP
CHIEIUATBHOCTAM (PU3MKO-TEXHUYECKOTO MPOPHIIS.

2. TpeOoBaHHUs K BBICTABJIEHUI0 0TMETOK 32 MPOMEKYTOUHYIO ATTeCTALMIO.
Kpurtepun n HOpMbI OLICHKY 3HAHUI U YMEHHUI1 00y4al0IIMXCH 32 YCTHBIH OTBeT.
Ouenka "5" craBUTCS, €CJIH YUCHHUK:
1. Tloka3biBaeT ri1yOOKOe M TOJHOE 3HAHME M MOHMMaHHE BCEro MPOrpaMMHOI0 MaTepualla; MOJHOE
IIOHUMaHUE CYIIHOCTH PACCMAaTPHUBAEMBIX ITOHATUH, IBIICHUN U 3aKOHOMEPHOCTEM, TEOPHUH, B3ANMOCBS3EH.
2. YMeeT COCTaBUThb IOJHBIH M NPaBUIbHBIM OTBET HA OCHOBE H3YYEHHOI'O MaTepuaia; BbLIENATh
[JIaBHBIE TIOJIOKEHUS, CaMOCTOSITENIbHO MOJATBEP)KJAaTh OTBET KOHKPETHBIMH NpUMepamH, (¢aKTaMu;
CaMOCTOSITEILHO M apryMEHTHpPOBAaHO JeNlaThb aHaiu3, OOOOIIEeHUs, BbBIBOJBI; YCTaHABIMBATh
MEXIpEAMETHbIE CBSI3W (Ha OCHOBE paHee NPUOOPETEHHBIX 3HAHWI) U BHYTPUIPEIMETHBIE CBS3U,
TBOPYECKU NPUMEHATH MOJyUYEHHBIE 3HAHUS B HE3HAKOMOW CHUTyallMM; IOCJIEI0BATENIBHO, YETKO, CBA3HO,
000CHOBaHHO M 0€30IMOOYHO H3Jarath yuyeOHbIM MaTepuayl. YMEET COCTaBIATh OTBET B JIOTMUECKOM
MOCJIEIOBATEIBHOCTH C HCIIOJIb30BAaHUEM MPUHATOW TEPMHUHOJIOIUHU; JelaTb COOCTBEHHBIE BBIBOJBI;
(bopMyTUpPOBaTh TOUHOE OTPE/IEIICHIE U UCTOJKOBAHNE OCHOBHBIX TTOHSATHH, 3aKOHOB, Teopuil. MoxeT mpu
OTBETE HE MOBTOPSATH JAOCIOBHO TEKCT YUeOHUKA; U3JIaraTb, MaTe€pua JUTEPaTypHbIM SI3bIKOM; IPABUIBHO
U 00CTOSITEJIbHO OTBEYAaTh Ha JONOJHUTENIbHBIE BONPOCHl YYHUTENS; CAMOCTOATEIBHO M PAllMOHAIBHO
UCIIOJIb30BaTh HArJsiIHBIE MOCOOMS, CIIPABOYHBIE MaTepuanbl, YYeOHHUK, JONOJHUTEIBbHYIO JUTEPATypy,
NEPBOMCTOYHUKH; IPUMEHATH CUCTEMY YCIOBHBIX 0003HAUEHUI MTPH BEICHUU 3aMKCEeH, COMTPOBOKIAIOIINX
OTBET; MCII0JIb30BaTh JUIs JOKA3aTeIbCTBA BHIBOIOB M3 HAOIOICHUNA U OIBITOB.
3. CaMocTosITeIhHO, YBEPEHHO B 0€30IIHMO0YHO MPUMEHSET IMOyYeHHBIC 3HAHHSI B PEIIEHUH MPOOIIeM Ha
TBOPYECKOM YpPOBHE; JAOMYCKaeT He 0oJiee OJTHOrO HEJ0UYETa, KOTOPBIN JIETKO MCIPABISET MO TPEOOBAHUIO
yudTEeIs; MMEET HEOOXOIMMble HaBbIKM paboOThl C MpHOOpaMu, YepTeKaMH, CXeMaMH, Tpadukamu,
KapTaMH, COIyTCTBYIOIIIMMHU OTBETY; 3aIIUCH, COITPOBOKIAIONINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.
Ouenka "'4" cTaBUTCS, €CIH YUYCHHUK:
1. Tloxa3biBaeT 3HaHMS BCETO M3YYEHHOT'O NMPOrPaMMHOI0 Marepuaia. J[aéT monHblif U MpaBUIIbHBINA OTBET
Ha OCHOBE M3YyYEHHBIX TEOPHil; TOMyCcKaeT He3HAYUTENIbHbIE OIIMOKH U HEeAOYETHl IPU BOCIPOU3BEICHUU
U3yYEHHOT'0 MaTepHasa, HeOoIbIIe HETOYHOCTH MIPU UCTIOIb30BaHUHN HAyUYHBIX TEPMUHOB WU B BHIBOJIAX,
0000meHnIX U3 HaOMIOACHUN. MaTepuan u3naraeT B ONPENeIEHHON JIOTHUECKOM IMOCIEA0BAaTeIbHOCTH,
IPY 3TOM JIOITyCKaeT 0/IHy HerpyOyro omHOKy win He Oosee IBYX HelOYETOB, KOTOPBIE MOXET MCIIPABUTH
CaMOCTOSITEJIbHO IpU TpeOOBAHMU MJIM HEOOJIBIION IOMOINM MpPENoAaBaTeNis; HMOATBEPXKIAET OTBET
KOHKPETHBIMU IIPUMEPaMHU; PABUIBHO OTBEYAET HA JOIIOJIHUTEIbHBIE BOIPOCH! YUUTEIS.
2. YMeeT caMOCTOATENBHO BBIACIATH TJIABHBIE IOJIOKEHUS B M3YYEHHOM MaTepHaje; Ha OCHOBAaHUM
¢dakTOB W TpUMEpOB 0000IIATh, J€JaTh BBIBOJABI. YCTAHABIMBATH BHYTPHUIIPEAMETHBIC CBS3U. MOXKeT
INPUMEHATh TOJIY4YEHHbIE 3HAaHMA HAa NPAKTUKE B BUAOU3MEHEHHOM CHUTyallMM, COOJIOAAaTh OCHOBHBIE



IpaBuiIa KyJbTypbl yCTHOW PEYH; UCIOIB30BATh PU OTBETE HAyYHbIC TEPMHHBI.

3.  He o0Omamaer 10CTaTOYHBIM HABBIKOM pPaOOTBl CO CHPABOYHON JIMTEPATypOd, YUYEOHUKOM,
NEPBOMCTOUYHUKOM (IPAaBUIIBHO OPUEHTHPYETCS, HO pabOTaET MEIAJICHHO).

Onenka "'3" cTaBUTCS, €CJIH YUYEHHK:

1. VYcBauBaer OCHOBHOE cojep)kKaHHE y4yeOHOro mMaTepuaia, HO UMEET MPOOEIbl, He MPEMATCTBYIOIIHNE
JaJibHEeHIIeMy YCBOSHHIO TPOrpaMMHOI0 MaTepuaia.

2. MW3znmaraer wmarepua’d HECHCTEMAaTH3MPOBAHHO, (parMeHTapHO, HE BCErza IOCIEI0BaTEIbHO;
IIOKa3bIBa€T HEJOCTATOUYHYIO C(HOPMUPOBAHHOCTH OTHAENbHBIX 3HAHUM M YMEHMI; €1ab0 apryMeHTHpYeT
BBIBOABI M OOOOIICHHMS, NOMYCKAaeT OIIMOKM MHpH HUX (HOPMYIHPOBKE; HE HCHOJIB3YEeT B KauecTBE
JI0Ka3aTelabCcTBA BBIBOABI M 000OLICHHS U3 HAONIOJEHHM, ONBITOB MM JOIYCKaeT OIIMOKM IpH HUX
U3JI0KECHUH; NAET HEUETKHUE OIIPEACIICHUS IIOHATHHN.

3. HcnbIThbIBaeT 3aTpyJHEHHUsS B NPUMEHEHUHU 3HAHWM, HEOOXOAMMBIX AJIS PELIeHUs 3a/ad pa3IMyHbIX
TUIIOB, MPAKTUYECKUX 3aJaHMii; MpU OOBSICHEHUH KOHKPETHBIX SBICHUI HAa OCHOBE TEOPHHA M 3aKOHOB;
OTBEYAET HEMOJIHO Ha BOIPOCHl YYHUTEIS MIM BOCHPOM3BOIUT COJEpXKAHME TEKCTa Y4yeOHHKa, HO
HEIOCTaTOYHO MOHMMAET OTJICNIbHBIC MOJIOKEHHS, UMEIOIME BAKHOE 3HAYCHHE B ATOM TEKCTE, JIOITYyCKas
OJIHYy-JIBE TPyObIE OIIMOKH.

Ouenka ''2" craBUTCS, €CJIM YUEHUK:

1. He ycBauBaeT M He pacKpbIBaeT OCHOBHOE COJIEpKaHWE MaTepuayia; He 3HAeT WIM HE IOHUMAEeT
3HAYUTEIBHYIO YacTh INPOTPaMMHOIO MaTepuana B MpeaesiaX IOCTaBICHHBIX BOIMPOCOB; HE JeNaeT
BBIBOZIOB 1 00OOILIEHUIA.

2. Nwmeer cnabo chopMupoBaHHBIE M HEMOJHBIC 3HAHHS, HE yMEET NPHUMEHATh UX MpPHU PEIICHUU
KOHKPETHBIX BOIIPOCOB, 3a/1a4, 33JaHUH 110 00pa3iy.

3. Ilpu oTBeTe Ha OIMH BOIIPOC JIOIYCKAeT 0ojee ABYX rpyObIX OmIHOOK, KOTOPBIE HE MOXKET UCTIPABUTh
Jla’ke TPH MOMOLIH yUUTeIs.

Kpurepun onneHuBaHuS NMCbMEHHBIX PAa00T (KOHTPOJbHBIX, CAMOCTOSITEIbHBIX)

OueHKa "5" cTaBUTCA, €CNIN YYEHUK:

1.Bbimonnun paboty 6e3 ommboK U HEJOUETOB;
2. lonyctuit He OoJiee OJTHOTO HeloveTa.
3.B pabotax ¢ n30bITOYHOI MIOTHOCTHIO 33/1aHUH JTOMYyCKAeTCsl BBICTABIEHUE OTMETKH «5» B
COOTBETCTBHH C 3apaHee OrOBOPEHHBIM HOPMAaTHBOM.
Ouenka ""4" craBuTCs, €C/iM Y4eHUK:
1. BreimosnHua paboTy MOJHOCTHIO, HO JOMYCTHJI B Heil He Oosee oAHON HerpyOoil OomMOKM W OJHOTO
HesloueTa WM He OoJiee IByX HEeJl0UETOB.
2. B paborax ¢ u30BITOYHON IUIOTHOCTHIO 3aJaHMM JOMYyCKAaeTCs BBICTABIEHME OTMETKH «4» B
COOTBETCTBUU C 3apaHee OrOBOPEHHBIM HOPMATHBOM.
Ouenka ''3" craBUTCS, €C/IM YUEHUK:
1. TIpaBUibHO BBIOJHWI HE MEHEE TOJIOBUHBI PAOOTHI WIIN JAOMYCTUIL:
He Oosiee NBYX IpyObIX OmMMOOK; WM He Oosee onHOM rpyOoi M onHOM HerpyOoi OMMOKKM M OJHOTO
HeJloueTa; UM He Oosiee IBYX-TpeX HerpyObIx omrnOoK; GopMyIibl MPH HATMUUHU MPABUIBHOTO OTBETA WIIN
OJTHOW HerpyOoi OIMMOKH M TPeX HEIOYETOB; WM MPU OTCYTCTBHUHU OMIMOOK, HO TPU HAIWYHH YEThIpeX-
ISTH HEI0YETOB.
2. B pabGortax ¢ W30BITOYHOHN IUIOTHOCTBHIO 3aTaHWK JIOMMYCKAETCS BBICTABIICHUE OTMETKH «3» B
COOTBETCTBHUH C 3apaHee OrOBOPEHHBIM HOPMATHBOM.
Onenka ''2" craBUTCS, €CJIM YUEHUK:
1. JIomyCTHJI YMCIIO OIIMOOK U HE0UETOB MPEBOCXOAAIIEe HOPMY, TPU KOTOPOH MOXKET OBITh BBICTABJICHA
OTMETKA «3»;
2. TlpaBUJIbHO BBHITIOJIHUI MEHEE YacTH paboThl, JOCTATOYHOM Il BBICTABIEHUS OTMETKH «3».

KonTpoabnas padora

Ouenka «5» CTaBUTCS, €CIIM YYCHHUK BhIOJHUI nmpaBuwiibHO oT 80% 1o 100% ot obmiero vrcia 6amioB
OueHka «4» cTaBUTCSA, €CITM YUYEHUK BBITOIHII paBUibHO OT 60 % 10 79% ot obmiero uncna

0amioB

OueHka «3» CTaBUTCS, €CITU YYCHHUK BBITOJHUI MPaBWIBHO 0T 35 % 10 59% ot 0b1iero uncna 6amios



OueHka «2» CTaBUTCS, €CITU YUCHHK BBIITOJHUI MPaBWIbHO MeHee 35 % oT obmiero yrcina 6aiios
WM HE TIPUCTYIHJI K paboTe, WIIA He MPEJACTaBHII Ha IPOBEPKY.
Kputepun oueHnBaHusi 1a00paToOpHbIX padoT

Onenka «5» CTaBUTCS, €CJIM YUYECHUK:

[TpaBuIIbHO ONpeAENUII LIeIb ONbITa U BBINOJHUI padoTy B OJTHOM 00beMe ¢ COOMI0AeHHEM HE0OX0IUMO
MOCIIEIOBATEIPHOCTH TPOBEICHUS OMBITOB U M3MepeHHid. CaMOCTOSATENBHO M paIlMOHATBHO BHIOpaT U
MOJATOTOBMJI JJI OIbITa HEOOXOAMMOE O0OpYyJIOBaHHE, BCE OMBITHI IMPOBEN B YCIOBUSX U PEXHUMAX,
00eCreunBarOIINX MMOJIYICHUE PE3YJIbTATOB W BBIBOJIOB C HAaWOOJBIICH TOYHOCThIO. HaydHO TrpaMOTHO,
JIOTUYHO onucall HaOmoAeHust 1 copMHUpOBaN BBIBOJBI U3 OIbITAa. B mpeacTaBieHHOM OTYeTe MPaBUIBHO
U aKKypaTHO BBITMIOJHHJI BCE 3allMCH, TAOJWIIBI, PUCYHKH, YEPTEKH, TpapUKU, BHIUMCICHHS H CIENaj
BBIBOJBI. [IpaBWiIbHO BBITONMHMIT aHaim3 morpemtHocte (9-11 kmaccer). IlposiBiaseT opraHu3armoHHO-
TPYIOBBIE YMEHUSs (IIOAEPKUBACT YUCTOTY pabOUYero MecTa M MOPSIOK Ha CTOJE, SKOHOMHO HCIIOJIb3yeT
pacxo/Hble MaTepHalibl). DKCIEPUMEHT OCYIIECTBISIET MO IUIaHy C yYEeTOM TEXHHKH O€30MacHOCTH U
paBuil pabOTHI C MaTepraaMu U 000pYI0BaHUEM.

OueHka «4» CTaBUTCS, €CJIM YUEHUK BBITTOIHUI TPEOOBAHUS K OLIEHKE «5», HO: ONBIT MPOBOAMI B
YCJIOBHSIX, HE 00ECIIEYMBAIOIINX JOCTATOYHOM TOYHOCTH U3MEpeHUi. bplio gomyiieHo 18a — Tpu HegoueTa
wim 0oJiee 0JJHOU Tpy0Ooil OIIMOKH U OHOTO Helo4eTa. DKCIIEPUMEHT MIPOBEICH HE MOJHOCTHIO WIH B
OMMCaHUU HAOJIOACHUI U3 ONbITA YYSHHUK JOMYCTUI HETOYHOCTH, BBIBOJIBI CJIEJIaJl HETIOJTHBIE.

Ounenka «3» CTAaBUTCA, CCJIN YUCHUK:

[IpaBuIBHO OMpenenuy eb OIbITa; PadOTy BBHINOJIHIET MPABUIBLHO HE MEHEE YeM HAIOJIOBUHY, OJJHAKO
00bEeM BBIIIOJHEHHON YacTH TaKOB, YTO IMO3BOJSET MOJYYHUTh MPaBHIbHBIE PE3yJbTaTbl U BHIBOJBI 110
OCHOBHBIM, TIPUHIMITAAIBHO BaKHBIM 331a4aM paboTsl. [Tonbop o6opyaoBanus, 00bEKTOB, MAaTEpPHAJIOB, a
TaKke paboThl MO Hayajdy ONbITa MPOBEN C MOMOIIBIO YUWTENs; WM B XOJ€ NPOBEAEHUS OINbITa U
U3MEpPEHUIl OmbITa OBLIM JONYILIEHBl OMMOKM B OMMCAHMM HAOMIONEHUHN, (OPMYJIMPOBAHUU BHIBOJIOB.
OnbIT MPOBOAWJICS B HEPALMOHAIBHBIX YCIOBHSX, YTO MPHUBENIO K MOIYYEHHUIO PE3yJIbTaToOB ¢ OOJbIIEeH
MNOTPENIHOCThIO WJIM B OTYETE ObUIN JOIMYILIEHbI B O0IIEH CI0XHOCTH He OoJiee ABYX OUIMOOK (B 3amucsax
€/IMHUL], U3MEPEHUSX, B BBIYMCICHUAX, rpaduKax, TabIuax, cxemax, aHajJu3e MOrpelIHoCcTed U T.1.) He
NPUHLMIIAAIBHOTO JJIs JAHHOW paboThl XapakTepa, HO TMOBIUSBUIMX HA pPe3yJbTaT BBINOJIHEHUS, HE
BBITIOJIHCH COBCEM HIIM BBINOJIHEH HeBepHO aHanu3 morpemHoctei (9-11 kmaccer). Jlomyckaer rpyOyro
OIIMOKY B X0/1€ AKCIIepUMEHTa (B 00bsACHEHUH, B 0popMIIeHUU PabOThI, B COOIIOCHUN MPaBUJI TEXHUKU
0e30MacHOCTH IpU paboTe ¢ MarepuanaMud U o0OpyJIOBaHHEM), KOTOpas HCIpaBiseTcsl Mo TpeOOBaHUIO
YUUTESL.

OuneHka «2» CTaBUTCSI, €CITU YUEHUK:

He ompenenun caMocToATENbHO 1I€Tb OIBITA: BHITOJHMWI paboTy HE MOJHOCTHIO, HE MOATOTOBUI HY)KHOE
o0opyIoBaHHE M O0BEM BBHIOJHEHHONH YacTH pabOTHl HE IO3BOJIIET CIHENATh TPAaBUIIBHBIX BHIBOJOB.
OnbIThl, U3MEPEHUS, BBIYUCICHUS, HAOII0IEHUS IPOU3BOIMIIMCH HETIPaBUIBHO. B x071€ paboThl U B oTUeTE
O0OHApPYKWIIHCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYCHHBIE B TPeOOBaHUAX K oleHKe «3». [lomyckaer
nBe (u Oozee) rpyOble OMIMOKM B XOJI€ OSKCIIEPUMEHTa, B OOBSCHEHHWH, B odopmieHHH paboThl, B
COOJIIOIGHNH TIPAaBWJI TEXHUKN 0€30ITacHOCTH HpH paboTe C BEIecTBaMU M 000pYJOBaHHEM, KOTOPhIE He
MOYET UCIIPABUThH JIaKe M0 TPEOOBAHUIO YUUTEIIS.



3.I'paMK KOHTPOJILHBIX PadoT.

No HanmenoBanue paboThl 11A

/1

1 BxomnHast koHTposbHas paboTa 1609.24

2 KonTponbras padora Nel mo Teme 15.10.24
"DnekTpoauHaMuKa’

3 Kontponbnas padora No2 o teme 10.12.24
"Konebanus u BOJIHBI"

4 Kontposbnas padora Ne3 o teme 24.01.25
«OnTuka»

5 Kontponbnas padora Ne4 «OcnoBsl | 28.02.25
CTO. KopryckymsipHO-BOJTHOBOM
Ty aJTH3M»

6 [TpomMexxyTouHast aTTeCTaUS 05.05.25




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA

» dmsuka, 10 krace/ KacesiaoB B.A., O61ecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmectBo «M3aaTenbcTBO
«IIpocBenieHue»

» dusuka, 11 kimace/ KacesinoB B.A., O6111€cTBO ¢ OrpaHUYE€HHON
OTBETCTBEHHOCTHIO «J[PODAY»; AkinonepHoe odiiecTBo «M3aaTenscTBO

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://myschool.edu.ru/
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