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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma mo ¢u3uke Ha yYpOBHE CpeaHEro ooiiero odpazoBaHus pazpaboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMM K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeNIbHON IMPOrpaMMBl,
npencrasiaeHHbix B @I'OC COO, a takxke ¢ yuéToM ¢enepaibHON paboyeil mporpaMMbl BOCITUTAHUS U
Konnenuun mnpenoxaBanusi ydeOHOro mnpeamera «Pus3mka» B 00pa30BaTENbHBIX OpraHU3alUAX
Poccuiickoit @eneparuu, pean3yonx OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

[IporpamMma mo ¢u3uke omnpenensieT o0sf3aTeIbHOE MPEAMETHOE COJCpP)KAHUE, YCTaHABIMBACT
PEKOMEHIyeMYIO TOCJIEI0BAaTEIbHOCTh M3YUEHUS TEM M Ppa3lieloB Y4eOHOro mpeaMera ¢ y4ETOM
MEXIIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKHM Y4eOHOTO Tmpolecca, BO3PACTHBIX
ocoOeHHOCTeH oOydarommxcs. [Iporpamma mo ¢usuke Ha€T MpeacTaBiIeHUE O IENSAX, COACPKAHUH,
oOuiei crpareruu o0y4ueHus, BOCIUTAHUS U PA3BUTHS 00y4arONINXCs CPeICTBaMU y4eOHOro IpeiMeTa
«Du3nkay» Ha YriIyOJIEHHOM YPOBHE.

Wzyuenne Kkypca (Gu3MKH yrIyOJNE€HHOTO YpPOBHS — TO3BOJSIET — PEajM30BaTh  3a7adul
npoeCCHOHATPHON OpPUEHTAIlMK, HANpPaBICHO HA CO3JAaHHE YCIOBHH JJIs TPOSBICHUS CBOUX
MHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM 00YJarOIIUMCS, KOTOPble HEOOXOAUMBI ISt
MPOJOJKEHHsT 00pa3oBaHMsl B OpraHu3aluax Mpo(ecCHOHAIBHOTO 00pa30BaHUsl IO Pa3IHYHBIM
(U3HKO-TEXHUYECKUM U HH)KEHEPHBIM CIICIIHATTLHOCTSIM.

B nmporpamme 1o pusuke onpeaensroTcs MmIaHupyeMble pe3yJIbTaThl OCBOCHHS Kypca (GU3UKH Ha
YPOBHE cCpeAHero ooOmero oOpa3oBaHMs: JTUYHOCTHBIC, MeETallpeMeTHbIe, NpeaMEeTHbIe (Ha
yriayonéHHoM ypoBHe). HaydHo-meTomonoruveckoid OCHOBOWM Juisi pa3paboTku TpeOoBaHUU K
JMYHOCTHBIM, METANIPEIMETHBIM U MIPEIMETHBIM Pe3yIbTaTaM 00yJaroIuXCs, OCBOUBIINX IPOTPAMMY
1o u3MKe Ha ypoBHE cpeHero obiero o0pa3oBaHus Ha yriayOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-
NeSITeIbHOCTHBIN TOXO.

[IporpamMma o pu3uke BKIFOYAET:

TUTAHUPYEMBIE Pe3yJIbTaThl OCBOSHHsSI Kypca (PM3WUKM Ha YriyOJIEHHOM YpOBHE, B TOM YHCIE
MPEIMETHBIC PE3YIBTATHI IO TOAaM O0yUICHHUS;

cojiepkaHue yueoHoro npeamera «Dusmkay 1o rogaM o0ydeHusl.

[IporpamMma o ¢u3uke UMeeT MPUMEPHBIN XapaKTep U MOXKET ObITh MCIIOJIb30BaHA YUYUTEIAMU
(bU3UKH 711 COCTABIICHUSI CBOMX PA00UYUX MPOTPAMM.

[Iporpamma mo (u3HMKe HE CKOBHIBAET TBOPYECKYIO MWHHUIIMATHBY YYHTEIEW U TPEIOCTABISET
BO3MOXXHOCTH JIJISl peaqu3aliy Pa3IMYHbIX METOAMYECKHX MOJXOJO0B K MPENoJaBaHUI0 (PU3UKU Ha
yriayOn€HHOM YPOBHE MPH YCIOBUU COXPAHEHUS 00s3aTeNIbHOM YacTH COACpKaHUsI Kypca.

dusnka Kak Hayka O Hanbosee OOIMMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE y4eOHOTO
nmpeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIQJ B CHUCTEMY 3HAaHHH 00 OKpYyKaromeM MHpe.
IkonpHBIA Kypc (PU3UKKU — CHCTEMOOOPA3yIOIIUN /Il €CTECTBEHHO-HAYUHBIX YYeOHBIX MPEIMETOB,
MOCKONIbKY (DM3MUECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB W SBICHUHN, M3y4aeMBIX XHUMHEH,
ouosoruet, ¢uznueckoir reorpadueit m actpoHommer. Vcmonb3oBaHWE W aKTUBHOE NMPHUMEHEHHE
(bu3NUYeCcCKrX 3HAHUN OIpPEeNeIuIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe
OHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, MOTYy4YEHHUS HOBBIX MATEPHAIOB C 33aJaHHBIMU
cBoiicTBaMH. M3ydyeHue (hU3MKM BHOCHUT OCHOBHOHM BKJaJX B (POPMHPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTUHBI MEpa 00ydJaromierocs, B GOPMHUPOBAHHE YMEHUH MPUMEHATh HAYIHBIA METOJI TIO3HAHHS TIPU
BBITIOJTHCHUH UMU YYEOHBIX UCCIIETOBAHUIA.

B ocHOBy kypca (u3uMKuM Ha YpPOBHE CpeAHEro oouiero oOpa3oBaHMs IOJIOKEH DA HUAEH,
KOTOpBIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €70 TOCTPOCHUS.

Hoesa uenocmnocmu. B COOTBETCTBUU C HEH KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall M3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUECKOH, Tak M
COBPEMEHHO! (PU3UKH.



Hoesa cenepanuzayuu. B cOOTBETCTBHM C HeW marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnyeckux teopuil. Benymum B Kypce siBiseTcss (OPMHUPOBAHUE MPEACTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U MHOJIE.

Hoea cymanumapuzayuu. EE peanusauus NpeAnosaraeT MCHOJIb30BaHUE T'yMaHUTAPHOI'O
noTeHyana (pU3NIECKOl HAyKH, OCMBICIICHHUE CBS3M pa3BUTHS (U3UKUA C Pa3BUTHEM OOILECTBa, a
TaKXe C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U HKOJIOTHYECKUMH MPOOIEMaMH.

Hoea npuknaonon nanpaenennocmu. Kypc ¢uszuku yriayOGiE€HHOro ypoBHS HIpeironaraer
3HaKOMCTBO C IIMPOKMM KPYI'OM TEXHMUYECKHX M TE€XHOJOTHYECKUX MPUIIOKEHUN M3YyUEHHBIX TEOpUi
un 3akoHOB. Ilpu 3TOM paccmarpuBaroTCs Ha YpPOBHE OOLIMX IPEACTaBIEHUH U COBPEMEHHbIE
TEXHUUYECKUE YCTPONCTBA, U TEXHOJIOTUH.

Hoea 3xonozuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS JJIEMEHTOB  COJEp)KaHUS,
MOCBAIIEHHBIX SKOJIOTMYECKUM NTPO0JIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C PA3BUTUEM TE€XHUKU
U TEXHOJOTMH, a Takxke OOCYXIEHHs MpoOJieM pPaLUOHAIBHOTO MPUPOAONOIb30BAHUS U
9KOJIOTMYECKOM 0€3011aCHOCTH.

OcBoeHme coaepX)aHuig NPOTpaMMbl MO (HU3UKE JOIDKHO OBITH TOCTPOCHO HAa TMPHUHIIMIIAX
CHCTEMHO-/IeATeJIbHOCTHOrO noaxona. i ¢u3uku peanuzainust 3TUX NPUHLMIOB Oaszupyercs Ha
HCIOJIb30BAHUU CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK MOCTOSIHHO JIEHCTBYIOIIEro (pakTopa yueOHOro
npouecca. g yrayOia€HHOro ypoBHS — 3TO CHCTEMAa CAaMOCTOSITEIBHOTO  yYEHHMYECKOIO
9KCIIEPUMEHTA, BKJIIOYAIOLIEro (DpOHTAIbHbIE YUEHUYECKUE OMBITHI IPU U3YUEHUHU HOBOTO MaTepuala,
nabopaTopHble paboThl W paboThl mpakTukyma. IIpu 3TOM BO3MOXKHBI JBa croco0a peanu3alnuu
¢u3nyeckoro npakTukyma. B nepsom ciyyae npakTuKyMm npoBoauTcs 1u6o B koHue 10 u 11 knaccos,
00 Tocae MEPBOTO W BTOPOTO IOJIYTOIWI B Ka)XIOM M3 3TUX KiaccoB. Bropoit cmoco® — 310
UHTEerpanusi paboT NpaKTUKyMa B CUCTEMY JIAOOpaTOpPHBIX pabOT, KOTOPbIE MPOBOIATCS B Mpoliecce
u3yueHus paszgena (temsl). IIpum sTom mon paboTamMu NpPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE
UCCIIeIOBaHNE, KOTOpPO€ MPOBOJUTCA 10 PYKOBOACTBY CBEPHYTOro, 0000mIEHHOTO BUAa 0Oe3
MOMIAroOBON MHCTPYKIIUU.

B nporpamme no ¢usuke cucreMa YYEHHMUECKOrO 3KCIEpUMEHTa, J1a0OpaTOPHBIX paboT H
MPaKTUKyMa Ipe/CTaBlIeHa €IWHBIM MepeyHeM. BpIOop TeMaTHKu A 3TUX BHJIOB YYEHHYECKHX
MPAKTUYECKUX pabOT OCYIIECTBIAETCS YYaCTHHUKAMH 00pa3oBaTeNbHOTO Ipolecca HUCXOAs U3
O0COOEHHOCTEH TOYpPOYHOTO IUTAHUPOBAHHWS ©  OCHalleHuss Kabunera ¢usuku. Ilpu sTOoM
o0ecrnieunBaeTcs OBJIAIeHUE 00yUarOIMMHCS YMEHUSIMU POBOJIUTH MPSMbIE U KOCBEHHBIE H3MEpPEHUS,
UCCIIEIOBAaHMUSI  3aBUCUMOCTeH (M3MYECKMX BEJIMYMH U TIOCTAHOBKY OIBITOB IO TPOBEpKE
MIPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHuE yAensercs peuleHHI0 pacu€THBIX M KaueCTBEHHBIX 3anad. [Ipu stom ans
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 33/7a4y C SBHO 3a/laHHOM M HESABHO 33JaHHON (HU3NUYEeCKON
MO/JIETIBIO, TIO3BOJIAIOIIUE PUMEHATh U3yUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjiena
Kypca, Tak M HHTErpUpys NpPUMEHEHHE 3HaHUI M3 pa3HBIX paznenoB. [[ns kKauecTBEHHBIX 33134
MIPUOPUTETOM SIBIISIFOTCS 33/1aHUs Ha O0bsICHEHHE/TIpeIcKa3aHue MpOTeKaHusl (PU3NUECKUX SBICHUH 1
MPOLIECCOB B OKpY’Karollel >KU3HU, TpeOyromiue BbIOOpa (U3MUECKOM MoJenu Uis CUTyaluu
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmMu ®I'OC COO k marepHaIbHO-TEXHHUYECKOMY 00ecreueHHUIo
y4eOHOro mporecca Kypc (GU3UKH YrIIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO OOIIEro oO0pa3oBaHUs
JOJDKEH W3y4aThCsAd B YCIOBUAX TMpeAMeTHOro kaOuHera. B kabunere ¢(u3uku A0MKHO OBITH
Heo0XouMoe J1abopaTopHOE 0OOPYIOBaHHME JJIS BHIMOJIHEHUS YKa3aHHBIX B Iporpamme Mo (Gu3UKe
YYCHUUYECKUX OIBITOB, J1A0OPATOPHBIX PabOT M pabOT MPAaKTUKyMa, a TaKXKe JIEeMOHCTPallMOHHOE
obopynoBaHue.

JleMOHCTpalnoOHHOE 000pyioBaHHEe (POPMUPYETCSI B COOTBETCTBUM C IPUHIIUIIOM MUHUMAIBHOM
JOCTaTOYHOCTU M 00ECIEUMBACT MMOCTAHOBKY MEPEUMCICHHBIX B MPOTrpaMMe MO (PU3UKE KITIOUEBBIX



JIEMOHCTpAlMi JUI HWCCIICAOBAHUS M3y4aeMbIX SBICHMA © MPOIECCOB, SMIUPUYECKHX U
(yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUH.

JlaGoparopHoe oOopynoBaHUE U YYCHHMUECKHUX MPAKTHUECKUX paboT dopMupyercss B BHUJIE
TEMaTUYECKHX KOMIUIEKTOB U 00ECIeunBaeTcs B pacu€éTe OJJHOTO KOMIUIEKTa Ha JIBYX OOyYarOlIUXCS.
TemaTnueckue KOMIUIGKTBI Ja0OpaTOpHOTO O0OpYIOBAaHUS JOJDKHBI OBITH IOCTPOCHBI HA
KOMIUIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKXKE KOMIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJI€ TU(DPOBBIX Ja00PaTOPUA.

OCHOBHBIMU 1IeJIIMU U3Y4YE€HUS (PU3UKHU B 001IeM 00pa30BaHUU SBJISIOTCS:

(dbopMUpOBaHHE HMHTEpEca W CTPEeMIICHUS OOYYaroHIMXCSd K HAyYHOMY HU3YYEHHUIO IPUPOJIBI,
Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/IE MO3HAHMS M (POPMHUPOBAHUE HCCIICAOBATEIHLCKOTO
OTHOIICHHUS K OKPYXAIOIIUM SIBIICHUSM;

(dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pPe3yibTaTa U3yueHHUs] OCHOB CTPOCHHS MaTepHUU
1 pyHIaMEHTAIBHBIX 3aKOHOB (PHU3HKH;

dbopmMupoBaHHE YMEHUH OOBACHATH SIBICHHUS C HCIONB30BAHUEM (PH3MUECKUX 3HAHUH H
HAyYHBIX JI0Ka3aTeNbCTB;

(dbopMupoBaHHE TPEJCTABICHUN O poNU (PU3MKU 71l Pa3BUTHUS JIPYTHMX €CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHH;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX chepax Oyaymiei mpodeccnoHaIbHON AEATEIbHOCTH,
CBSI3aHHBIX C ()M3HUKOM, TOJrOTOBKA K AalIbHEHIIIEMY O0y4EHUIO B ’TOM HalpaBlICHUH.

JlocTukeHne 3THX 1elieil oOecreynBaeTcs pelieHneM CIeAYIOUX 3a1a4 B Mpoliecce U3yueHus
Kypca GU3UKU Ha YPOBHE CPEAHETO O0IIero 00pa3oBaHusI:

pUOOpETeHUE CUCTEMBI 3HAHUK 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSX,
BKJIIOYAsi MEXaHUKY, MOJEKYISPHYIO (U3UKY, AJIEKTPOJAMHAMUKY, KBAHTOBYIO (DM3HKY M DIEMEHTHI
acTpo(hU3HKH;

dbopMHpOoBaHHE YMEHHH TNPUMEHSATh TEOPETUYECKHE 3HAHHUA Ui OOBSICHEHUS (PHU3NIECKUX
SIBJICHUY B TIPUPOJIE U JIUIS IIPUHATHUS TIPAKTHUECKUX PEIICHUN B TTIOBCETHEBHOM JKU3HH;

OCBOEHHE CIIOCOOOB pelIeHHsI pa3IMYHbIX 33/1au C SIBHO 33JaHHON (hPU3NYECKON MOJEIbIO, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3aHne (PU3NUECKON MOJIENH, aJeKBaTHON YCIOBUAM 3a/1auH,
B TOM YHCIIE 3a]a4 HH)KEHEPHOTO XapaKTepa,

MOHWMaHWe (HU3MUECKUX OCHOB W TMPHHIMUIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB W
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIQ/ICHUE METO/JIaMH  CaMOCTOSATEJIHOTO IUIAHUPOBAHMUA M TPOBEACHHUS (PU3UUECKUX
OKCIEPUMEHTOB, aHalIM3a W HWHTepOpeTanud WHPOPMAINU, OINpEeIeSieHHs]  JTOCTOBEPHOCTH
MOJTyYEHHOTO PEe3yIbTaTa;

CO3JIaHME YCIOBUHM Ui pa3BUTHS yMEHUH NPOEKTHO-HCCIEN0BATEIbCKON, TBOPUYECKOM
NesTeIbHOCTH;

pa3BuTHE UHTEPEca K chepam nmpodhecCHOHaTBLHON ASSITEIPHOCTH, CBSI3aHHOM C (PU3HKOM.

B cootBerctBUn ¢ TpeboBarmsmun GI'OC COO yriyOn€HHBIM ypOBEHb M3YYCHHS YYEOHOTO
npeamera «®dusuka» Ha ypoBHE cpenHero oOmiero oOpa3oBaHHs BbIOMpaeTcss OOydarOIIMMUCH,
IUTAHUPYIOIIMMHU MPOJIOJDKEHUE 00pa30BaHUs MO CIENUATBHOCTAM (PU3UKO-TEXHUUYECKOTO POQHIIS.

Ha wusyuenue ¢usuku (yrimyOn€HHBIM YpPOBEHB) Ha YpPOBHE CpEAHETO 00Imero oOpa3oBaHUS
orBoautcs 340 gacoB: B 10 kimacce — 170 gacos (5 wacoB B Hepento), B 11 kimacce — 170 gacos (5 gacoB
B HEJIETIIO).

[Ipennaraemelii B mporpamme mo (U3HKE MEPEUYeHb JTa0OPATOPHBIX M IMPAKTUYECKUX paboT
SIBJIIETCS. PEKOMEHIOBAHHBIM, YUUTENb JI€TaeT BHIOOP MPOBEIEHUS J1aOOPAaTOPHBIX pabOT U OMBITOB C
y4ETOM WHIUBUAYATBHBIX OCOOCHHOCTEH 00yJarOIIXCsl.

COJAEP)KAHUE OBYUYEHUS



11 KJIACC

Pa3znea 4. JjekTpoauHaAMHUKA.

Tema 4. Maznummnoe none.

B3anmoneicTBrE MOCTOSHHBIX MAarHUTOB M IPOBOJHHUKOB C TOKOM. MarHutHoe nose. Bekrop
MAarHuTHOM MHAYKIMH. [[puHIMI Cyneprno3suiuy MarHuTHBIX 1osiel. JIMHuM MarHuTHOM MHIYKLIUH.

MarauTtHoe 1noje MpoBOJHUKA ¢ TOKOM (IIPSIMOTO MPOBOJHHMKA, KATYIIKA U KPYrOBOI'O BHUTKA).
OnbIT Opcrena.

Cuna Amnepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna Jlopenna, e€ HampaBjieHUE U MOAY/Ib. [[BU)KeHHE 3apsHKEHHOM 4YacTUIBI B OJHOPOAHOM
MarHuTHOM ToJie. Pabota cunbl Jlopenia.

MarnuTHoe nojue B Beuectse. PeppoMarHeTUKU, apa- U 1naMarHeTUKH.

TexHuueckue yCTponucTBa U TEXHOJIOTMYECKUE MPOLECCHl: IPUMEHEHNE OCTOSIHHBIX MarHUTOB,
AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP, 3JEKTpOJABUTaTenab SKoOM, YCKOPHUTENU 3IIEMEHTapHbIX
YacTHLI.

Hemoncmpayuu.

Kaptuna nuHMI MHAYKIUA MarHUTHOTO TOJIS MOJOCOBOTO U MOAKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB.

Kaptuna nvHUN MarHUTHOM MHIYKIMM MOJS JJIMHHOIO HPSIMOIO MPOBOAHHUKA M 3aMKHYTOI'O
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKU C TOKOM.

B3aumMopeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

Habntoienue ABM>KeHUs My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMn NefCTBUS HIIEKTPOU3MEPUTENIEHOTO MPUOOPA MAaTHUTOINEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanne MarHUTHOTO MOJISE TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue NeNCTBUSA IOCTOSSTHHOTO MarHUTa HA PaMKY C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbBI AMITEpa.

Tema 5. dnexkmpomaznumnan uHOYKUUA.

SIBnenue osnekrpomarHuTHOW wuHAYKUMU. [loTok BekTopa MmarHuTHOM wuHAYKuMU. OJC
MHIYKIWAHA. 3aKOH 3JIEKTpOMarHuTHOW MHAykuuu @apanes. Buxpepoe snekrprnueckoe mose. Toku
dyxo.

O/1C nHAYKIMH B IPOBOAHMKE, IBUKYILIEMCS B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBumo JleHna.

NunyktuBHOCTh. KaTymka HWHIYKTMBHOCTH B LENH IMOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. 9J1C caMOMHAYKINN.

OHeprus MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue ycTpoicTBa M TEXHOJIOTHMUECKHE MPOIECCHl: MHIYKIIMOHHAs I€4Yb, COJICHOM],
3alUTa OT 3JIEKTPU3ALMH TEJ IIPU ABM)KEHUN B MAarHUTHOM I10J1€ 3EMIIN.

Jemoncmpayuu.

Habmonenue siBiaeHust 3J€KTPOMarHUTHON MHIYKITUH.

Uccnenosanue 3aBucumocty IJ1C MHAYKIIMK OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MTOTOKA.

IIpaBuio JleHna.

[Tagenre MarauTa B aTIOMUHUEBOU (MeIHOM) TpyOe.



SIBiIeHNE CAMOMHIYKLIUH.

Uccnenosanue 3aBucumoct D1C caMOMHAYKIIUK OT CKOPOCTH U3MEHEHUS CHIIbl TOKA B LIETIH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMUKyMm.

HccnenoBanue sSBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Onpenenenne MHAYKIUYA BUXPEBOIO MAarHUTHOT'O MOJIS.

HccnenoBanue siBIEHNS CAMOMHIYKIMH.

COopka MozienH 3JIEKTPOMAarHUTHOT'O TeHepaTopa.

Paznen 5. Kosie0anusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHMS.

'apmonunueckue konebanus. KuHemaTtnueckoe M JUHAMUYECKOE OMMCAHHE. DHEPreTH4ecKoe
omnucaHue (3aKOH COXpaHEHUS MEXaHMYeCKOW »sHepruu). BpIBoI JHWHAMUYECKOro OMUCaHUs
FapMOHHYECKHUX KOJIeOaHUI U3 UX IHEPreTUYECKOT0 U KHHEMATUYECKOTO OMUCAHUSI.

Ammumatyna u ¢aza xonebanuii. CBs3p aMIUIUTYAbl KOJEOAHWH HWCXOMHOW BEITHYUHBI C
aMIUINTYy1aMU Kosie0aHUi €€ CKOPOCTU M YCKOPEHUS.

Ilepuog u wacrota koneOanuid. Ilepmon Manbix CBOOOAHBIX KOJeOaHUN MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBOOOJHBIX KONeOaHMid TPYKUHHOTO MasTHUKA.

[Tonarue o 3aryxatommx kojeOaHusx. BeiHyxknenHole koneOanus. Pezonanc. PezonancHas
KpuBas. BnusiHue 3aTyxaHus Ha BUJI pe€30HAHCHOW KpUBOIl. ABTOKOI€0aHusl.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKHME MIPOLECCHl: METPOHOM, Yachl, Kayellu,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceficmorpad.

Jemoncmpayuu.

3anuce KoebaTeIbHOTO ABMKEHHS.

Habmoienne He3aBUCMMOCTH TIepHOJia MaJIbIX KoJieOaHH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanmne 3aTyxaronmx KoleOaHWM M 3aBUCUMOCTH TepHoJa CBOOOMHBIX KONEOaHUU OT
COIPOTHBIICHUS.

UccnenoBanne konebaHuM TIpy3a Ha MacCUBHOW MNpYyKUHE C 1eabi0  (HOPMUPOBAHUA
MIpeJICTaBICHH 00 UealbHON MOJIENN TPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHHs SHEPTUHU NPU KoJleOaHUsIX rpy3a Ha MPYKUHE.

UccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Ha6mronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSIHOTO U MIPY)KMHHOTO MasiTHUKOB.

N3ydeHue 3aKOHOB ABMKEHUS Tela B X0/ KoJIeOaHH Ha yIIpyroMm MojBece.

N3yuenne nBMKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM MAasSTHUKE.

HccnenoBanme yObIBaHUS aMIUTUTY/IbI 3aTyXAIOMINX KOJIeOaHUI.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Tema 2. Dnexmpomazcnummnole Konedanus.

Konebarenbupiit  koHTYp. CBOOOJHBIE DJIEKTPOMArHUTHBIE KOJIEOAaHUS B  HICATLHOM
kojebaTtenpbHOM KoHType. @Dopmyna Tomcona. CBsi3p aMIIUTYABl 3apsga KOHACHcAaTopa ¢
aMIUIATYI0M CUJTBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHMs SHEPTUHU B UACATLHOM KOjieOaTeIbHOM KOHTYpE.

3aryxarolue IeKTPOMarHuTHbIe KoeOaHusl. BeIHYX/I€eHHBIE SJIEKTPOMArHUTHEIE KOJIEOAHMUS.

[lepemenHbIll TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYJIHOE U JEHCTBYIOLIEE 3HAUYECHHE
CHWJIBI TOKA U HaNPSKEHUS MPU pa3InyHON (opMe 3aBUCUMOCTH NMEPEMEHHOI0 TOKa OT BPEMEHHU.

CunyconaJIbHBI TIEPEMEHHBIM TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa WHAYKTUBHOCTH B
LIEH CUHYCOUAAIBHOTO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKEHHIA.



Wneanbubiii  Tpancopmartop. IlpousBoacTBo, mepenada M MOTPEOJICHHE 3JIEKTPUYECKOM
SHEPTrUH.

OKOJIOTUYECKHE PHUCKH IIPU IPOU3BOJACTBE IIIEKTpO3Hepruu. KyibTypa HCIOIB30BaHUA
JIEKTPO3HEPIUH B ITOBCEIHEBHOM JKU3HH.

TexHnuyeckue ycTpoilcTBa M TEXHOJIOIMUYECKHE IPOLECCHI: 3JIEKTPUUYECKUI 3BOHOK, T'€HEPATOP
IIEPEMEHHOTI'0 TOKA, JIMHUU JIEKTponepeaay.

Jemoncmpayuu.

CB00OO/IHBIE IEKTPOMArHUTHbIE KOJIeOaHMs.

3aBHCHUMOCTb YaCTOThl CBOOOIHBIX KOJI€OaHUH OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuorpaMMbl 3J1€KTPOMarHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXarOMIKX 3JIEKTPOMArHUTHBIX KOJIEOaHHIA.

Moznenb 31eKTpOMarHUTHOIO TeHepaTopa.

BhIHyX1eHHBIE CHHYCOMIaIbHbIE KOJIEOaHMUs.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIENH [IEPEMEHHOIO TOKA.

Pe3onanc mnpu mnocnenoBaTebHOM COEIMHEHUU PE3UCTOPA, KaTyIIKU HWHAYKTUBHOCTH U
KOHJICHCATOopa.

YCcTpoicTBO UM MPUHIMIT IEHCTBHS TpaHC(hopMaTopa.

Mogenb TMHUY 3JEKTPOIIEpeIauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3zyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOrO0 TOKa 4Yepe3 IOCIIENOBATEIbHO COEIMHEHHBIE KOHJIEHCATOp,
KaTyIIKy U PE3UCTOP.

Habnronenune 37eKTpOMarHuTHOTO Pe30HAHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENIU NEPEMEHHOT'O TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbIE 60IHbL.

MexaHuueckrue BOJHBI, YCIOBUS UX pacnpocTpaHeHus. Ilomepednbie U MpOJOJIbHBIE BOJHBI.
[lepron, ckopocTh pacnpocTpaHeHUs U AJMHA BOJHBL. CBONCTBA MEXaHMYECKMX BOJIH: OTPaXKEHHE,
npejaoMiIeHue, nHTephepeHus 1 AudpaKius.

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

[IIlymoBO€ 3arpsi3HEHNE OKPYKAIOMIEH CPEIbI.

DONEeKTpOMarHUTHHIE BOJIHBL. YCJIOBUS H3Jy4EHHUS DJIIEKTPOMATHUTHBIX BOJH. B3anMmHas
OpHUEHTALMS BEKTOPOB B 2JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH: OTpa)KE€HHE, MPEeOMIICHHE, OIpU3aLus, HHTephepeHIIHs
U AUQpaKius.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguoOCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnueckue ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJlbHble MHCTPYMEHTHI, pajap,
paauonpuéMHUK, TeJIEBU30D, aHTeHHa, Tene@oH, CBY-neub, yiabTpa3ByKoBasi AUarHOCTUKA B TEXHUKE
U MEIMIIMHE.

Jemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtonieecs Te10 kKak MICTOYHUK 3BYKa.

3aBHCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUA.

HaGmronenue oTpaxeHus 1 MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Ha6monenue natepdepeHimy u U pakiind MeXaHUIeCKUX BOJIH.

AKYCTUYECKUH PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.

HaGmroneHnue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C AMIUIMTYIOW U 4YaCTOTOM KOJIeOaHUH.



HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)KEHUE, INPEIOMIIEHHE, MOJSpU3aLys,
mudpakuus, tHTephEpeHIus.

Obnapy>xeHue HHPPAKPaCHOTO U YIbTPAPHOIECTOBOTO U3TYUCHHIA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

N3yuenune napameTpoB 3BYKOBOM BOJIHBI.

N3ydeHnue pacnpocTpaHEeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonHeliHOE pacnpocTpaHeHUE CBeTa B OJHOpoAHOM cpene. Jlyu cBera. ToueuHbii
HMCTOYHHK CBETA.

OTtpaxxeHue cBera. 3aKOHBI OTpaKeHHs cBeTa. [locTpoeHune n300pakeHUi B INIOCKOM 3€pKalie.
Cdepuueckue 3epkara.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeNlb MPeIOMIICHHUS.
OTHOCUTENBHBINA TTOKA3aTeNb NpeaomieHus. [I0CTOIHCTBO YaCcTOTHI CBETa U COOTHOLIEHUE JUIMH BOJIH
IIPY NIEPEX0I€ MOHOXPOMATHUECKOI0 CBETAa UEpe3 IPaHUIly pa3zesia ABYX ONTHYECKUX CPeNl.

Xon nyyeit B npusme. Jucnepcust ceera. CiaoxHbIi coctaB Oenoro ceera. LIBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi noaHoro BHyTPEHHETO OTPaKEHHUS.

Cobuparomnue u paccenBaroiiue JUH3bL. ToHKas nuH3a. DOKYCHOE PacCTOSHUE M ONTHYECKas
CHJIa TOHKOW JMH3BL. 3aBHCUMOCTH (POKYCHOTO PACCTOSIHHS TOHKOH CQepudecKkoil JTHH3BI OT e
r€OMETPUU U OTHOCUTENILHOTO IOKA3aTelsl IPEIOMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xop ny4a, MPOLIEAIIEro JIMH3Y IMOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIABHOM ONTUYECKOH OCH.
[TocTpoenne n300paskeHM TOYKU U OTPE3Ka MPSAMON B COOMPAIOIINX M PACCEUBAIOIIMX JIMH3AX U UX
CUCTEMaX.

OnTuueckue nmpubopsl. Paspemaroniast ciocoOHOCTh. ['11a3 Kak onTU4eckas cucrema.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. MaTepdepennus cera. KorepeHTHbIE UCTOYHUKH. Y CIOBUS HAOIOICHUS
MaKCUMyMOB U MHUHHUMYMOB B HHTEP(PEPEHIIMOHHOW KapTHHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB.
[Ipumeps! KiTaccCHYecKUX UHTEPPEPEHIIUOHHBIX CXEM.

Hudpakus ceera. JudpakunonHas pemérka. YcioBue HaOMIOACHUS TIaBHBIX MaKCHMYMOB
IIPU NMaJJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha TU(PPAKLIMOHHYIO PEILIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoicTBa M TEXHOJIOTHYECKHE MTPOLIECCHI: OUKH, Jyla, NepUcKo, GoToanmnapar,
MHUKPOCKOTI, MPOEKIIMOHHBII anmapar, MPOCBETICHUE ONTHUKU, BOJOKOHHAS ONTHKA, MTU(PAKIMOHHAS
pemeTKa.

Hemoncmpayuu.

3aKOHBI OTPa)KEHHUs CBETA.

HccnenoBanue NpenoMiIeHNs CBETA.

Habntoienne noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBo1a.

HccnenoBanue xo/1a CBETOBBIX IYYKOB Yepe3 MIIOCKONapaIeIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB N300payKeHHI B JTMH3AX.

Monenn MUKpOCKOIa, TENECKOIA.

HaGmronenue nntepdepeHimu ceera.

Habutoienne 11BeTOB TOHKUX TJIEHOK.

Habmtonenue nudpakuuu cera.

W3yuenne quppakinOHHON PEIIETKH.

Ha6monenue audpakiinOHHOTO CIIEKTpa.

HaGmronenue qucnepcuu cBerta.

HabmtoneHune nonsipu3aiuy cBeTa.

[IpuMeHeHue noAsIPOUI0B AJI U3yUYEHUS MEXAHUUYECKUX HAMPSKECHUMH.



Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nokasaresns nIpeaoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO paCCTOSIHMSL OT BELIECTBA (Ha MPUMEPE KUAKHUX JIUH3).

N3mepeHne poKyCHOro pacCTOSIHUSI pacCEUBAIOIINX JIMH3.

[Tonmy4yenue n300pakeHHs B CUCTEME M3 IJIOCKOTO 3epKajia U JIMH3HI.

[Tony4yenue n300pakeHNs B CHCTEME U3 JBYX JIUH3.

KoHcTpynpoBaHue TeIeCKOMMUYECKUX CUCTEM.

Habmtonenue nudpaxkuuu, vHTEp)EepeHnu 1 NOJSpU3aLuU CBETa.

W3yuenue nonspusalnuu cBeTa, OTpaXEHHOIO OT MOBEPXHOCTU AUIIEKTPHKA.

N3yuenne naTepepeHIn Ja3epHOro N3TYYEeHUS Ha ABYX LIEIAX.

Habmonenue aucriepcum.

Habntonenue u uccienoBanue JUQPakLimOHHOTO CIEKTPa.

N3mepenne 1imHbl CBETOBOM BOJIHBI.

[Tonmy4yenne cieKTpa U3IIy4YeHHs CBETOIUOA MIPH MTOMOIIN AU(PPAKITHOHHON PEHIETKH.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH.

I'paHuubl NPUMEHMMOCTH KJaccuyeckod MexaHuku. IlocTymarel crnenuanbHOW —TeOopUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. [IpeobpazoBanus JlopeHma. YciaoBue NMpUUYMHHOCTH.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aM€JIEHNE BPEMEHU U COKPALLECHUE JIUHBI.

DOHeprust U UMITYJIbC PEISITUBUCTCKON YaCTHUIII.

CBsI3b Macchl C 3HEpruen U UMITYJIbCOM PEIATUBUCTCKON YaCTHIIbI. DHEPrUs MOKOSI.

TexHuueckue ycTpoHCTBa U TEXHOJOTMYECKHE TMPOLIECCHI: CIYTHUKOBbIE HNPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHLL.

YdeHnueckuit 3KCIepuMEHT, 1a00paTopHble pabOThl, IPAKTUKYM.

OmnpezneneHre HMMIYJIbCa M SHEPIMM PEIATHBUCTCKUX dYacTul (o ¢QoTorpadusiMm Tpekos
3apsSKEHHBIX YACTHUI] B MArHUTHOM TIOJIE).

Paznen 7. KBanroBas ¢usuka.

Tema 1. Kopnyckynapno-601noeoit oyanusm.

PaBHOBecHOe TemyioBoe M3JlydyeHHE (M3JIydyeHHe abCONIIOTHO YEPHOro Teja). 3aKOH CMEIEHHS
Buna. I'nnoresa [1nanka o kBaHTax.

@®OoTOHBI. DHEPTUS U UMITYJIbC (HOTOHA.

®otordpdext. Onbitel A. I'. CtoneroBa. 3akoHbl ¢orodddexra. YpaBHeHune DMHIITENHHA JUIs
doroaddexra. «KpacHas rpanuna» porosddexra.

JlaBnenue cBeta (B 4aCTHOCTH, JIaBJICHHE CBETa Ha aOCOJIIOTHO MOTJIOMIAIONIYI0 U a0COIIOTHO
oTpaxaroiyto nosepxHocts). OnbiTsl I1. H. JIeOenena.

BonnoBsle cBoiicTBa yactull. Bonusl e bpoiins. J{nunHa BonHbl ae bpoiins u pazmepst obiactu
JIOKAJM3alMK JIBHXKYyIIeWcss yacTuipl. KopmyckynsipHO-BOIHOBOM ayanu3Mm. Judpakius 351eKTpoHOB
Ha KpUCTaJUIax.

Crneuunduka n3mepenuit B Mukpomupe. CooTHoueHus Heonpeaenéunocrei I'eiizendepra.

TexHuueckue ycTpoHCTBa M TEXHOJOTHMUECKHE MPOIECCHl: CIEKTpOMETp, (oToIneMeHT,
(boTonaTuMK, TYHHENbHBI MUKPOCKOII, COJIHEUHasi 6aTapesi, CBETOIMO/I.

Hemoncmpayuu.

®dotor(hPeKT Ha YCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gpotoagdekra.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TIOJTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

CBeTOoauOI.

Conneynas O6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hccnenoanue goropesncropa.



N3mepenue nocrossaaol [Inanka Ha ocHOBe uccnenoBanus Gotodrddexra.

HccnepoBanue 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOIUO/ OT HAIPSKCHHUS.

Tema 2. @uzuka amoma.

OnbIThI 110 MCCIIEOBAHUIO cTpoeHus aToMa. [nanerapuast Mmoaens atoma Pezepdopaa.

[Tocrynatsl bopa. M3ny4yenue u norsiomienne GOTOHOB MPH MEPEXOE aTOMa C OJHOTO YPOBHS
SHEPTUH Ha JPYIOM.

Bunpl cnektpoB. CriekTp ypOBHEHN 3HEpruu aTomMa BOJI0pOJa.

CnoHTaHHOE U BBIHYKIEHHOE U3JIydeHue ceera. Jlazep.

TexHuueckue yCTpOWCTBA W TEXHOJOTMYECKHE  IPOLIECCHI:  CHEKTPaJIbHBIM  aHAIU3
(cnexTpockomn), J1a3ep, KBAaHTOBBI KOMITBIOTED.

Jemoncmpayuu.

Mopenb onbiTa Pesepdopra.

Ha6mronenne nuHeHyaThiX CIIeKTPOB.

YCTpOUCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIINX YACTHULL.

Onpenenenre JJIMHBI BOJIHbI JIA3EPHOTO U3JIY4YEHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

Hab6mronenue nuHeRyaToro CriekTpa.

HccnenoBanue crekrpa pa3peKEHHOIO aTOMapHOro BOAOPOAa M HU3MEPEHHE IOCTOSHHOM
PunGepra.

Tema 3. @uzuka amomno2o A0pa u 31eMEHMAPHBIX YACHUY,.

Hyxnonnas monens siapa [eiizenOepra—lBanenko. 3apsin siapa. MaccoBoe dYHCIo sijpa.
H3oTomsI.

PannoaxktuBHOCTh. Aunb(a-pacnag. OJEKTPOHHBIM M IO3UTPOHHBIM Oera-pacman. [amma-
U3IIy4eHHE.

3aKOH paJuOaKTUBHOro pacnana. PaauoaktuBHble wu30TOnNBl B mpupoxae. (CBolicTBa
MOHU3HPYIOUIETO U3TydyeHus. BiusHue painoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBeHHBIN (HOH
n3nydenus. Jlosumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepusie peaknuu. lenenue u cunrtes suep. SnepHsie peaktopbl. [Ipobraemsbl ympaisieMoro
TEPMOSIZIEPHOTO CUHTE3a. JKOJOTUUECKHE ACTIEKThI PA3BUTHS SIEPHOM SHEPTETUKHU.

Mertoapl perucTpaiyy U UCCIeI0BAHMS JIEMEHTAPHBIX YACTHII.

@dyH/1aMEeHTaNIbHBIE B3aUMOJEUCTBUS. bapuoHbl, Me30HbI W JjentoHbl. [IpenacraBieHue o
CranpaptHoil Mmojenu. KBapk-rimrooHHas MOJIENb aJpOHOB.

®usuka 3a npenenamu CrannapTHol mojenu. TéMHas MaTepust U TEMHAs! SHEPTUSL.

EnunctBO uznueckoil KapTUHBI MUpA.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE TMPOLECCH: J03UMETp, Kamepa BuiibcoHa,
SIEPHBIN peaKkTop, TEPMOSICPHBIN peakTop, aToMHasi 60MOa, MATHUTHO-PE30HAHCHAs! TOMOTpadusl.

Yuenuueckuii sxkcnepumenm, nadbopamopnvie padbomot, npaKMUKym.

HccnenoBanue TpekoB yacTull (1o TOTOBbIM GoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA ¢ UCTIONB30BAHUEM JI03UMETPA.

Nzydenue nmormiomieHus: 6eTa-4acTUI] AIFOMHAHUEM.

Paspnen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3HKH.

Otanbl pa3BUTHS acTpoHOMHH. [IpuKkiIagHOE M MHUPOBO33PEHUYECKOE 3HAYCHHE ACTPOHOMUU.
[TpuMeHNMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS PUPOJIBI KOCMUYECKUX 0OBEKTOB.

Meroasl  acTpoHOMHUYECKHUX — ucchenoBaHui. COBpEeMEHHBIE  ONTHYECKHE  TEJECKOIIbI,
paanoTeNEeCcKOIbl, BHEaTMOC(epHasi aCTPOHOMHUS.

Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneynas cuctema.

Comnnue. Conneunas akTUBHOCTh. McTounuk sHepruu CosHIa U 3BE3/.



3BE31bl, X OCHOBHBIE XapaKTEPUCTUKU. /[marpamma «CHEKTpajbHBIA KIacC — CBETUMOCTBHY.
3BE31bI INIABHOW IIOCIENOBATEILHOCTH. 3aBUCUMOCTh «MacCa — CBETUMOCTBY» IS 3BE3] IJIaBHOH
IIOCJIE0OBATEIbHOCTU.  BHyTpeHHee  cTpoenume  3BE€3n.  COBpPEMEHHBIE  INIPEACTABIEHUS O
IIPOUCXOXKACHNUHN U 3BoJtonuu CoslHIA U 3BE311. DTalbl )KU3HU 3BE3NL.

Mneunsiii [lyte — nama [anaktuka. Ilonoxxenune u nBmwxkenue Connma B ['anmaktuke. Tumbl
rajiakTuk. Paguoranaktuky u kBaszapel. YEpHBIE ABIPHI B A1pax rajlakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66ua. Paz6eranue ranaktuk. Teopus bosbimoro
B3pbIBa. PenmnkToBoE u3nydeHue.

MacmrabHas cTpykrypa Beenennoit. MetaranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUM.

Yuenuueckue naonrwoenus.

HaGmtonenuss 3BE31HOro HeOa HEBOOPYXKEHHBIM IJIA30M C HCHOJIb30BAHHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUN U1 OINpENIesIeHUs] TIOJ0XKEHNsI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3usi CeBepHOro MoIymapus 1 sipkue 3BE3/IbL.

Habmronenus B reneckon JIyHbI, IUTaHET, TYMaHHOCTEH U 3BE3THBIX CKOTUICHHIA.

Du3nyecKuii MPaKTHKYM.

CriocoObl m3MepeHus: (pU3MUECKUX BEJIMYMH C MCIOJIb30BAaHHMEM AaHAJOrOBBIX M IM(POBBIX
MU3MEPUTENIbHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHUCTEM. AOCOJIIOTHBIE U OTHOCUTEINIbHBIE
MOTPEUIHOCTH U3MepeHui Ppu3nueckux BennyrH. OIeHKa TPaHHIl TOTPEITHOCTEH.

IIpoBeneHne KOCBEHHBIX H3MEpPEHHH, HCCIIEAOBAaHMM 3aBHCHMOCTEH (U3NYECKUX BEIUYHUH,
IIpOBEpKa MpeJUIOKEHHBIX Tunore3 (BbIOOp M3 paboOT, ONMCAHHBIX B TEMaTHUYECKUX pa3zernax
«Y4eHNYEeCKHI IKCTIEPUMEHT, JTa0OpaTOpPHBIE PabOTHI, TPAKTHKYMY).

O0o0maroniee noBTOpeHMe.

O06o0uieHne U cucTemMaTu3alus CoJepXkKaHus pas3zienoB Kypca «MexaHukay, «MoekynaspHas
¢u3nKa U TepMOAMHAMHKAY, «DJIEKTpoAUHaMuUKay, «KonebaHus u BoHBDY, «OCHOBBI CHELHUATbHOM
TEOPUU OTHOCUTENbHOCTHY, «KBaHTOBas (pu3HKay, «IJIEMEHThl aCTPOHOMHUH U aCTPOUZUKI.

Ponp gu3uku u acTpOHOMHHM B SKOHOMHUYECKOH, TEXHOJOTMUECKOU, COLUATBLHON U ITHUYECKOU
cdepax AEATEIBHOCTH YeNOBEKa, pojib U MECTO (PU3MKUM M aCTPOHOMHHM B COBPEMEHHON Hay4yHOMH
KapTHHE MUpA, 3HAUE€HHE OMMCATEIbHON, CUCTEMaTU3UPYIOLIel, O0BICHUTEIbHOM U MPOTHOCTUYECKOM
GyHKIUH (u3nuecKoil TeopuH, poJsib (PU3MUYECKONH Teopuu B (POPMHUPOBAHUM NPEICTABICHUNA O
¢u3nueckoil KapTHHE MHpa, MecTO (U3MYECKOM KapTUHBI MHUpa B OOILIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O IPUPOJIE.

MesknpeamMeTHbie CBA3H.

N3yuyenne kypca ¢usuku yrayOia€HHoro ypoBHs B 11 kiacce ocymiecTBisieTcs € Y4ETOM
COJIEpKaTENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH, reorpadguu u
TEXHOJIOTHH.

MesicnpeOmemmuvle nOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHWE, Hay4yHbIi (akT, rumnore3a, ¢u3nyeckas BeIUYMHA, 3aKOH, TeOopHs, HaOII0IeHueE,
SKCIIEPUMEHT, MOJEIMPOBaHUE, MOJETb, HU3MEpPEHHE, IOTrPEHIHOCTH H3MEpPEHHUH, H3MEepHUTEIbHbIE
npubopsl, nudposas sadoparopusi.

Mamemamuka: peuieHue cucteMbl ypaBHeHHH. Tpuronomerpuueckue GYHKIHUH: CHHYC,
KOCHHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpHI M MX MpOoeKLUUn
Ha OCH KOOPJIMHAT, ClI0’KeHHEe BeKTOpoB. [IponsBonHbie anemenTapHbIx GyHKIuH. [Ipu3naku nogodus
TPEYTOJILHUKOB, ONpeieIeHne IIOIaI1 TIOCKUX GUryp u o0bEMa Tel.

Buonozusa: >nextpuyeckue SBJICHUS B KHUBOW NpUpoe, KoyebaTenbHble TBUKEHUS B KUBON
IPUPOAE, DKOJOTMYECKUE PHUCKH IIPH  IPOU3BOACTBE  JJICKTPOIHEPIMH, AIEKTPOMATHUTHOE
3arpsI3HEHUE OKPYIKAIOLEH Cpelibl, yIbTPa3ByKOBasi IUarHOCTUKA B MEIULIMHE, ONTUYECKHE SBJICHUS B
YKABOU MIPUPO/IE.



Xumusa: CTpOCHUE aTOMOB U MOJIEKYJ, KPUCTAILINYECKAs CTPYKTypa TBEPABIX TEJ, MEXAHU3MBI
00pa30BaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHaAIN3.

TI'eocpaghua: marnuTHble TONIOCA 3€MJIM, 3alI€KH MArHUTHBIX pPyZAd, (OTOChEMKA 3E€MHOU
IIOBEPXHOCTH, cercmorpad.

Texnonocua: TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, 3JIEKTPOJBUrATENb
Slko0u, TeHeparop TMEPEeMEHHOrO0 TOKa, MHIAYKIMOHHAs Tedb, JMHUM DJEKTporepenad,
IEKTPOABHUraTeNlb, pajap, paJuONPUEMHUK, TEJIEBU30p, aHTeHHa, TenegoH, CBY-neus,
YJIBTPa3BYKOBasl JUAarHOCTHKA B TEXHUKE, IPOCKLIIMOHHBIN aIlllapar, BOJIOKOHHAS ONTHKA, COJIHEYHAs
Oarapesi, CIIyTHUKOBBIE IPUEMHUKH, sZIEpHAsi SHEPreTUKA U SKOJIOTNYECKHUE acleKThl €€ pa3BUTHS.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [NPOTPAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHET'O OBLIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJIbTATBl OCBOCHHUS y4deOHOro mnpeamera «DPuU3MKa» JOIDKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroluXcs PYKOBOJACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIUEN JTMYHOCTH, CUCTEMOM LEHHOCTHBIX OpPHUEHTAIUi, MO3UTUBHBIX BHYTPEHHUX YOEKICHMUIA,
COOTBETCTBYIOIIUX TPAJAWLMOHHBIM IIEHHOCTSIM POCCUHMCKOIO OOIIECTBA, PACUIMPEHUE >KU3HEHHOTO
OIbITAa U ONbITA JEATEIBHOCTH B MPOILECCE pealu3alMy OCHOBHBIX HANpaBJICHUNW BOCIHUTATEIbHOMN
NeSITeIbHOCTH, B TOM YHUCIIE B YaCTHU:

rpakKIaHCKOT0 BOCIIMTAHUSA:
¢ c(hOpMHPOBAHHOCTD IPAKJAHCKOM MO3UIIMK 00YYaOLIErocss Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHA POCCUICKOro 0011eCTBa;
®[IPUHATHE TPAJULUOHHBIX OOIIEYEIOBEUECKUX TYMAHUCTHMUECKUX M JEMOKpPAaTHYECKUX
IIEHHOCTEH;

®OTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpPECax TIPa)JaHCKOro OOIecTBa,

y4acTBOBaTh B CAMOYIPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIiiy;

® yMEHHME B3aUMO/JICHCTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIMSIMU

1 Ha3HAUYECHUEM;
® T'OTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM EATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUS:
¢ c(hOpMHUPOBAHHOCTb POCCUMCKOMN Ipa’k1aHCKOM NIACHTUYHOCTH, MATPUOTU3MA;
® [[CHHOCTHOE OTHOILIEHHE K FOCYIapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUMCKUX YUYEHBIX B
obnacTu (GU3UKU U TEXHHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:
 c(hOpMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;
® ClIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 M NMPUHUMATh OCO3HAHHbIE PEIICHHs, OPUEHTHPYSACh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B J€SITEIbHOCTH YUEHOTO;
® 0CO3HAHME JIMYHOTO BKJIa/a B IOCTPOEHUE YCTOMUNBOTO OYy/IyIIEro.
3CTETUYECKOr0 BOCIIMTAHMSA:
® OCTETHYECKOE OTHOLIEHHE K MHUDY, BKIIOYAs ICTETHKY HAYYHOI'O TBOPYECTBA, IPHUCYILETO
¢buznyeckoit Hayke.
TPYAOBOI0 BOCIIMTAHUSA:
® HTEpEC K Pa3IMYHBbIM chepaM NpodhecCHOHATBEHON AeSITENbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3MKOM M TEXHUKOH, yMEHHE COBeplLIaThb OCO3HAHHBIA BbIOOp Oyaymied mpodeccuu u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;
®'OTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHHMIO M CaMOOOpa30BaHMIO B oOyacTh (GU3MKKA Ha
MPOTSKEHUH BCEU JKU3HU.



JKOJIOTNYeCKOr0 BOCIIMTAHMSA:
¢ chOPMHUPOBAHHOCTb ~ JKOJIOTUYECKOH  KYyJIbTYpbl, OCO3HAaHHE TJO0AJBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOIIeMm;
® [UIAHUPOBAHHUE U OCYLIECTBIICHUE JICWCTBUM B OKPYXKAIOLIECH CPEAE HA OCHOBE 3HAHUA LEJeH
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
® pacIIUPEHHE OMbITa JEATEIBHOCTH SKOJIOIMUECKOM HAIlpaBJI€HHOCTH HAa OCHOBE MMEIOLINXCSA
3HaHUi 10 pusHKe.
LHEHHOCTH HAYYHOI0 MO3HAHUS:
¢ chOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bu3nuecKoil HayKu;
® OCO3HAHME I[IEHHOCTH HAy4YHOW J[eATeIbHOCTH, TOTOBHOCTH B MpOIECCe U3Yy4eHUs (PU3UKU
OCYIIECTBIISATh MPOEKTHYIO M HCCIIEIOBATENbCKYIO JCSATEIbHOCTh HHIMBUIYaJbHO U B

rpymre.

METAINIPEJMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHHBePCATbHbIE YUeOHbIE AeiiCTBUS
ba3oBble JJoruyeckue JeiicTBUA:
® CaMOCTOSITEJIBHO  (DOPMYJIMPOBATh ¥ aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;
® OTIPEICIIATH LIEH JICATSITEHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH MX JOCTHKCHHUS,
® BEISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUSCKUX SIBJICHUSX;
e pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMbI ¢ YIETOM aHAIM3a MMEIOIUXCS MaTepUaTbHBIX H
HeMaTepuaIbHBIX PECypCOB;
®BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh, OIICHHBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM,
OIICHUBATh PHCKU IOCIICICTBUIN JICITETLHOCTH;
® KOOPJIMHUPOBATh H  BBINONHITH PAbOTy B YCIOBUSX PEATBLHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
® pa3BHUBATh KPEATUBHOE MBIIIJICHUE IMPU PEIICHUH KKU3HEHHBIX TPOOJIeM.
Ba3oBbIe HcciIe10BaTEIbCKHE JeHCTBHSA
® BJI/ICTh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMHY ITOHSATHSIMHU ¥ METOIaMU (PU3HUECKON HAYKU;
®BIIAJICTh HABBIKAMHU yYEOHO-HCCIICIOBATEILCKON M TPOCKTHOW JEATCIILHOCTH B OO0JIACTH
(U3HUKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIILHOMY IOWCKY METOJIOB PEIICHHUS
3a51a4 (pU3UIECKOro CoMep KaHus, TPUMEHECHUIO Pa3IMYHbBIX METOJIOB IO3HAHUS;
®BIAJCTh BHJIAMHU JCSITETPHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUs, €ro HHTEPIpeTalu,
MPeoOpa30BaHUI0 W TIPUMEHEHHUIO B Pa3jIMYHBIX yYEOHBIX CHUTYallHUsX, B TOM 9YHCIE TpU
CO3/IaHUU YYEOHBIX MPOCKTOB B 00JIaCTH (PU3UKH;
® BBISIBIISITH IPUYMHHO-CIICICTBEHHBIC CBSA3H M aKTYAIM3UPOBATh 33714y, BBIIBUTATh THIIOTE3Y €€
pelleHrs, HAaXOIUTh apryMEHTHl JUIsl JOKa3aTelibCTBA CBOUX YTBEPXKIACHHI, 3a7aBaTh
rapaMeTpsl U KPUTSPUU PEIICHHS,
® AHATM3UPOBATH MMOJTYYCHHBIC B XOJ€ PEIICHUS 3a1a4d PE3yJIbTaThl, KPUHTHYECKH OIEHUBATH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
e CTaBUTh U (HOPMYIIHPOBATH COOCTBEHHBIC 33JIla4ll B 00pa30BaTEILHOM JIEATEIHBHOCTH, B TOM
qHCIIe TIPU U3YICHUN (U3HKH;
® JaBaTh OLICHKY HOBBIM CHUTYAIUsAM, OLICHUBATH IPUOOPETEHHBIN OITBIT;
® YMETh ITEPCHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHYECKYIO 00J1aCTh KU3HEACITCILHOCTH;
® yMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;
® BEIJIBUTATh HOBBIC UJICH, TIPEIaraTh OPUTHHAIBHBIE TIOXObl U PEIICHHUS,



® CTaBUTH IIPOOJIEMBI U 33]Ia4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PEIICHHUS.
Pa6ora ¢ nundopmanmeii:
®BIIAJICTh HABBIKAMH TMOJy4eHUsT HHPOpMAMK (U3HUECKOTO COACPKAHUS U3 HCTOYHHKOB
Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBIISITh ITOMCK, AaHAlM3, CHUCTEMAaTU3alHI0 U
WHTEPIPETAINIO HHPOPMAIINH PA3THIHBIX BUIOB U (DOPM MPEICTABICHHUS;
® OIICHUBATH JIOCTOBEPHOCTH UH(OPMAIIHH;
® 1ICITIOJIF30BaTh CPEICTBa MH(DOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEHICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3aIMOHHBIX 337124 ¢ COONMI0ACHUEM TpeOOBaHMIA
SPrOHOMHKH, TEXHMKH O€30IacHOCTH, THTUEHBI, pPecypcocOepekeHusi, MNpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH;
® CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEPKaHUS B PA3NIUYHBIX (hopMarax ¢ yu€TOM HazHAUCHUS
uH(pOpMallUM W LIEJeBOW ayAUTOPUU, BbHIOMpAs ONTUMAIbHYIO (OpPMY MpPEICTaBICHUA U
BHU3yaJIU3alUU.
KoMMyHuKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUA:
® OCYILIECTBIISATH OOIIEHNE HA YPOKaX (DU3UKH U BO BHEYPOUHOH EATETHHOCTH;
® PacIO3HABATh MPEANOCHITKA KOH(MIMKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;
® pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3pEHUS C HUCIIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
® [IOHUMATh U UCIOJB30BATh IPEUMYILIECTBA KOMAaHAHON M HHIMBUYaJIbHOU PabOTHI;
® BLIOMpATh TEMAaTUKy U METOJAbl COBMECTHBIX ACHCTBHI C yu€TOM OOIIMX HMHTEPECOB H
BO3MOKHOCTEHN Ka)KJI0T0 4JIEHA KOJUIEKTUBA;
® [[PUHUMATh LIEJIU COBMECTHOU AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JIEHCTBHS
o €€ JIOCTUKEHUIO: COCTABJIAThH IUIAH JIEWCTBHI, paclpelensTh poJid C Yy4ETOM MHEHUM
Y4aCTHUKOB, O0CYXIaTh Pe3yJIbTaThl COBMECTHON pabOTHI;
® OIICHMBATh Ka4eCTBO CBOET0 BKJIaJa M KaXJOI'0 y4aCTHHMKA KOMAaH[bl B OOIIMH pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;
e [IpejyiaraTh HOBBIC TPOEKTHI, OIEHWBATh WJACH C TIO3UIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;
® OCYIIECTBIIATh MO3UTUBHOE CTPATETMUYECKOE MOBEJCHUE B PA3IUYHBIX CUTYaIUSX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.
PeryasiTuBHbIe yHUBEPCAJIbHBIE YUeOHbI€ /1eiiCTBUSA
Camoopranu3anus:
® CAaMOCTOSITENIbHO OCYIIECTBIISATh TMO3HABATENBHYIO JIEATENBHOCTh B 001MacTH (U3UKH H
aACTPOHOMHUHU, BBISIBIATH MTPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
® CAMOCTOSITEIbHO COCTABJISATh IIJIaH pPEHIeHUS pacy€THBIX M KAYECTBEHHBIX 3ajlay, IUIaH
BBITIOTHEHUSI TPAKTUYECKOW padOThl € Y4E€TOM HMEIOIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTEHU;
® 1aBaTh OIIEHKY HOBBIM CHUTYAIIHsIM;
® paclIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
e IeNIaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
® OIIEHUBATh MPUOOPETEHHBIN OTIBIT;
® CITIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHHUIO APYAULIUUA B 00JacCTH (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIBTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
® [aBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
® BJIaJICTh HABBIKAMU IM03HABATEIbHON peQUIEKCHH KaK OCO3HAHMS COBEPILAEMBIX IEHCTBHUI U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHHIA;



® CTI0JIb30BATh MPUEMBI pedIIEKCHU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PELICHHUS;
® yMETh OIICHUBATh PUCKH U CBOEBPEMEHHO PUHUMATH PEHICHUS 10 UX CHIDKCHHIO,
® IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MIPH aHAIIN3E PE3YJIbTATOB JACATEIbHOCTH;
® [IPUHUMATH ceOs1, TOHUMAs CBOM HEJIOCTATKH U JIOCTOMHCTBA;
® [IPUHUMATh MOTUBBI U apIYMEHTBI IPYIUX IPU aHAIU3€E PE3YJIbTATOB AEATECIIbHOCTH;
e [IpM3HABaTh CBOE MIPaBO U IIPABO APYTUX HA OIIUOKH.
B mporuecce 1OCTHKEHUST TMYHOCTHBIX PE3yJAbTATOB OCBOCHHS MPOTPAMMBI 10 (U3UKE I YPOBHS
CpemHero o0mero oO0pa3oBaHUsS y OO0YYAIOUIUXCS COBEPIICHCTBYETCS dMOIMOHATBHBIA MHTEIUICKT,
MPEe/IoIararoIui cOpMUPOBAHHOCTH:
® CAMOCO3HAHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE SMOIMOHAIBLHOE COCTOSIHUE,
BUJICTh HAIIPABIICHHS PAa3BUTHsI COOCTBEHHON SMOIMOHAIBHOU Cdepbl, ObITh YBEPEHHBIM B
ceOe;
® CaMOPETyJIMPOBAHMUS, BKIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPHHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBEIEHHUE, CIIOCOOHOCTh AaJaNnTHPOBATHCS K OSMOIMOHAIBHBIM H3MEHEHHUSIM |
IIPOABJIATH FI/I6KOCTI), OBITH OTKPBITBIM HOBOMY;
® BHYTPCHHEH MOTHBAIIMK, BKJIIOYAIOICH CTPEeMJICHHE K JOCTHOKCHHIO IEJIM W YCHexy,
OIITUMU3M, HHUIIUATUBHOCTL, YMCHUC [[eflCTBOBaTI), HUCXOOs1 U3 CBOUX BO3MO)KHOCTGI7I;
®OMIIATUH, BKJIOYAIONICH CHOCOOHOCTh TIOHMMATh SMOIMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTHIBaTh €ro IpPUd OCYUIECTBJIEHUU OOIIEHUS, CIHOCOOHOCTh K COUYBCTBUIO H
COIEPEKUBAHUIO;
® COLMAIBHBIX HABBIKOB, BKIIIOYAKOIIUX CHOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JPYTUMH
JHOBMH, 3a00THTHCS, MPOSIBIISITH MHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

[NPEAMETHBIE PE3VJIBTATHI

K xoHny oOyuenust B 11 Knacce TipeIMETHblE pPe3ylbTaThl Ha YIIyOJNEHHOM YPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHUI:

®[IOHUMAaTh POJb (PU3UKH B IKOHOMUYECKOW, TEXHOJOTMYECKOM, COLMaIbHOW M 3ITHYECKOM
cdepax IeATETLHOCTH YEIOBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHON Hay4YHOH KapTHHE
MHpa, pOJb ACTPOHOMHUHU B IPAKTHYECKOU JEATEIHOCTH YEJIOBEKA M JAJBHEUIIIEM HAay4HO-
TEXHUYECKOM pa3BUTHUH, 3HAUEHHE OIMCATENIbHOM, CUCTEMAaTU3UPYIOIIEeH, 00BsICHUTEIbHON
U TIPOrHOCTHYECKOW (QYHKUMH (U3NYecKol TEeOpUM — 3NIEKTPOJUHAMUKH, CHEIHaTbHON
TEOPUH OTHOCHUTEJIBHOCTH, KBAHTOBOM (PU3MKH, poiib (pu3nueckol Teopuu B GOPMHUPOBAHUU
Mpe/ICTaBIeHUH 0 PU3ndYecKol KapTHHE MUpa, MECTO (PU3NUYECKOW KapTHHBI MHpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPO/IE;

® pa3IMyaTh YCJIOBHUSA TMPUMEHUMOCTH Mojenell (U3NYeCKUX Tela M TPOLEcCOB (SBICHUN):
OJTHOPOJIHOE 3JIEKTPHUUECKOE U OJHOPOJHOE MAarHUTHOE MOJIsi, FapMOHUYECKHE KoJjieOaHus,
MaTEMaTUYECKUH MAasTHUK, WACAIbHBIM TNPYKUHHBIM MasTHUK, TFapMOHMYECKHE BOJIHBI,
uea’dbHbI KoNeOaTeNbHbIH KOHTYp, TOHKas JHMH3a, MOJENeld aToMa, aTOMHOTO sjpa H
KBAHTOBOM MOJEJIN CBETA;

e paznuyaTh YCJIOBHS (TpaHUIlB, 00JIACTH) MPUMEHUMOCTH (U3MUECKUX 3aKOHOB, MMOHUMATH
BceoOmuil xapaktep (yHIaMEHTalIbHBIX 3aKOHOB U OTPaHHMYEHHOCTb HCIOJIb30BAHUSA
YAaCTHBIX 3aKOHOB;

® AHAJIM3UPOBATh U OOBSICHATH JIEKTPOMATHUTHBIE MPOIIECCH U SIBICHUS, UCTIONb3Yysl OCHOBHBIE
MIOJIOKEHHS U 3aKOHBI DJICKTPOJMHAMHUKH U CHELUATBHON TEOPUH OTHOCHTEIBHOCTH (3aKOH
COXpPAaHEHHs  JJIEKTpUYECKOro 3apsana, cuina Awmmepa, cwia JlopeHuma, 3akoH
AJIEKTPOMArHUTHON WHAYKUMM, npaBuio Jlenmna, cBa3p DJIC caMOMHIYKIHMH B 3JIEMEHTE



ANEKTPUYECKON IEMU CO CKOPOCTHI0 HM3MEHEHHUS CHJIBI TOKA, IMOCTYJAThl CIEIHATbHON
TEOPUU OTHOCUTEIBLHOCTU DWHINTENHA);

® AHAIM3UPOBATh U OOBICHITH KBAHTOBBIE IPOLIECCHI M SBJICHUS, HCIONb3YS MOJIOKECHUS
KBaHTOBON ¢u3uku (ypaBHeHue OuHmTEHa a1 (oTodddekra, TEepBbId U BTOPOW
noctrynatel bopa, mpuHUMII cooTHOmIeHHs HeomnpenenéHHocTed ['eil3enOepra, 3aKOHBI
COXPAaHEHHUS 3apsAIOBOIO M MAacCOBOTO YHCENI W JHEPrUH B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOAKTUBHOIO pacmaja);

® ONIMCHIBATh (PU3WYCCKUE TMIPOLECCHl U SBJICHUS, WCIIONB3YS BEIMYUHBI: HAMPsSHKEHHOCTD
AJIEKTPUUYECKOTO TOJs, MOTEHIMAT 3JIEKTPOCTATUYECKOTO TOJsL, Pa3HOCTh MOTEHIIMAJIOB,
ANEKTPOABIIKYINAS CUJIA, WHAYKIIMS MAarHUTHOTO TIOJISi, MATHUTHBIA MOTOK, CHiIa AMIiepa,
WHIYKTUBHOCTB, JJIEKTPOJABIDKYIAs CHJIA CAMOMHAYKIIMM, DHEPTrUs MAarHuTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEISTUBUCTCKUNA MMIIYJIbC, MOJIHAS DJHEPIHsi, HHEPrusi IMOKOs
CBOOOHON YaCTHIIBI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIO M 3apsij Aapa, SHEPrus
CBSI3H S]IPa;

® 00BSACHATh OCOOCHHOCTH MPOTEKAHUS (PU3NYECKUX SBICHUI: AJIEKTPOMATrHUTHAS WHIYKIIHS,
CAaMOMHIYKITUS, PE30HAHC, WHTEPPEPECHINS BOJH, IUMPAKIMSA, IUCIEPCUS, TIOJTHOE
BHyTpeHHee oTpaxkeHue, (otoanextpuueckui 3pdext (porosaddexr), anpda- u Oera-
pacnansl siaep, raMMa-usiydeHue saep, Gusndeckue MPUHIMIBI CIIEKTPAIbHOTO aHAIU3a |
paboThI 1a3epa;

® OTIPE/ICIIATh HAMPABICHUE WHIYKIIMA MarHUTHOTO TOJIS TIPOBOIHUKA C TOKOM, CHUIBI AMIiepa
cuibl JIopeHua;

® CTPOUTH U300pakeHHe, CO3AaBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JTMH30M, U PacCUUTHIBATH €T0
XapaKTePUCTHKHY;

® IPUMEHAITH OCHOBOTMOJAraoIie aCTPOHOMUYECKUE TTOHSATHS, TEOPUH U 3aKOHBI IS aHallu3a U
00BsICHEHUS (PU3UIECKUX TPOIECCOB, MPOMCXOMANIUX B 3BE3/1aX, B 3BE3AHBIX CHCTEMax, B
MeXTaJaKTHYeCKON Cpefie; ABMKEeHUs HeOECHBIX Tel, IBOJOLNHU 3BE31 U BeeneHHoi;

® [IPOBOJIUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYMH C UCTIOJIH30BAHUEM MPSMBIX
W3MEpEeHUi, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yIbTAaThl MOTYyYECHHON
3aBUCHMOCTH (PU3WYECKUX BEIIMYMH B BUJIC TPa(PUKOB ¢ yIETOM aOCOFOTHBIX MTOTPEITHOCTEH
W3MEpEHUH, JIeNaTh BEIBOJIBI 110 Pe3y/IbTaTaM UCCIICIOBAHMS;

® [IPOBOJIUTH KOCBEHHBIE M3MEPEHUs (DU3MUECKUX BEIMYUH, MPU 3TOM BHIOMPATH ONTHMAIbHBIMA
METOJT U3MEPEHUS, OIEHUBATh aOCOFOTHBIE M OTHOCHUTEIBHBIC TMOTPEITHOCTH TPSIMBIX H
KOCBEHHBIX U3MEPEHHI;

® [IPOBOJIUTH OMBITHI MO MPOBEPKE MPEIIOKCHHONW THUIMOTE3bl: IUIAHUPOBATH JKCIEPHUMEHT,
coOupaTh SKCIEPUMEHTAIBLHYIO YCTAaHOBKY, AHATU3UPOBATH IONYYCHHBIE PE3ylbTaThl M
JIeNaTh BBIBOJ] O CTaTyce MPEJI0KEHHON THITOTE3bI;

® OTIMCHIBATH METO/IBI ITOJIYICHUS HAYYHBIX aCTPOHOMUYCCKUX 3HAHMIA,

e cOOMIOaTh MpaBuiIa OE30MacHOTO TPy/la MPH MPOBEACHUH UCCIEIOBAaHUI B paMKax y4eOHOTo
IKCIIEPUMEHTA, MPaKTUKyMa M y4eOHO-UCCIIEOBATENLCKON U MPOEKTHON AESITENbHOCTH C
WCTIOJIh30BaHNEM H3MEPHUTEIBHBIX YCTPOHCTB U JIA0OPaTOPHOTO 000PYIOBAHUS;

e pemarh pacu€THBIE 33aJa9d C SBHO 33JJaHHON M HESBHO 3allaHHOW (DM3MUECKOW MOJENBIO: Ha
OCHOBAHWM aHaJM3a YCJIOBHS BBHIOMPATh (PU3MUECKUE MOJENH, OTBEYAIONINE TPEOOBAHHUSIM
3aJ1a4M, IPUMEHSATh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIATHI (DH3UICCKUX TCOPHIA
MPU KCIOJB30BAHUM MAaTEMaTHYECKUX METOJIOB PEIICHUs 3ajad, MPOBOJIUTH PacdEThl Ha
OCHOBaHUU HMMEIOIIMXCS JAHHBIX, aHATM3UPOBATH PE3YNbTAaThl U KOPPEKTHPOBATH METOIBI
pelIeHns ¢ y4ETOM OJyUYEHHBIX Pe3yIbTaToB;

e peliaTh KauyeCTBEHHbIE 3a/lauM, TpeOyrolIre MpUMEHEHUsI 3HaHUN U3 pa3HbIX pa3fesioB Kypca
(buU3MKY, a TaKKE WHTErpallui 3HAHUN U3 JPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA!



BBICTPAaWBaTh JIOTMYECKYIO LEMOYKY pACCYKICHUM C ONOpPOM Ha H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

® ICTIOJIb30BAaTh TEOPETHYECKHE 3HAHUSA IS OOBSICHEHUS OCHOBHBIX IPUHIIMIIOB PabOThI
M3MEPUTENBHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;

® [IPUBOJIUTH NMMPUMEPHI BKJIAJa POCCUMCKUX U 3apYOS)KHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
B 00BsICHEHHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

® AHAJIM3UPOBATh M OLICHUBATh IOCIEJACTBUS OBITOBOM M TMPOW3BOJICTBEHHOW JEATEIbHOCTH
YeJIOBEKa, CBA3AHHOM C (U3MYECKUMHU TMPOIECCaMH, C TO3UIUKA  AKOJOTHYECKON
0€301acHOCTH, MPEACTABICHUN O PAIIMOHAIBLHOM IPUPOJIONOJIB30BAHNH, a TAKKE Pa3yMHOM
WCMOJIb30BAHUM JIOCTH>KEHUM HAyKM M TEXHOJIOTMH Uil JAJbHEWILIEro Pa3BUTHUSA
YeJIOBEUYCCKOTO OOIIECTBA;

® [IPUMCHSTH pPa3JMYHbIE CHOCOOBI paboThl ¢ WHpoOpMaueldl (GU3NIECKOro COJepKaHUs C
WCIOJIb30BAHUEM COBPEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJOTHH, MPH 3TOM HCIOJIb30BATh
COBpPEMEHHBbIC MH(OPMAIIMOHHBIE TEXHOJIOTUHU I MOUCKA, MepepabOTKH U MPEAbIBICHUS
y4eOHOW M Hay4yHO-TIONYJISPHONH WH(OpPMALMK, CTPYKTYpUPOBAaHUS M HWHTEPIPETALUU
nH(OpMALIMY, TIONYYEHHOW W3 PA3IMYHBIX HCTOYHUKOB, KPUTHYCCKHA aHAIU3UPOBATH
MoJIy9aeMyr0 MH()OPMAIMIO U OIICHUBATh €€ JOCTOBEPHOCTh KAaK HA OCHOBE WUMEIONIUXCS
3HaHWH, TaK ¥ HA OCHOBE aHAJIM3a HCTOYHUKA HHPOPMAIINH;

® [IPOSIBJIATH OPTaHMU3AIOHHBIE U TO3HABATEIbHBIE YMEHHUS CaMOCTOSTENLHOTO MPUOOpPETEHHUS
HOBBIX 3HAHUH B MPOIIecCe BHIMOIHEHUS MPOSKTHBIX U YU€OHO-UCCIIEI0BATENIbCKUX PadoT;

epaboTaTh B TPYIIE C HUCIOJHEHHWEM Pa3UYHBIX COLIMATIBHBIX POJICH, MIAHHUPOBATH PabOTy
IPYIIIbI, PalHUOHAIBHO pACHpPEAeNATh JEATeIbHOCTh B HECTAHJAPTHBIX CHUTYalMsX,
aJIeKBaTHO OLICHMBATh BKJIAJ Ka)KJOT0 U3 YYACTHUKOB I'PYIIIIBI B PEHIEHUE pacCMaTpUBAEMOI
POOJIEMBI;

® [IPOSIBIISIT MOTUBAIMIO K Oyaymied npodecCHOHANIBHOU JAESITEIIBHOCTH IO CIEeIHAIBHOCTAM
(hUBUKO-TEXHUUECKOTO MPODUIIS.



11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrpouabnsie IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paszpen 1. JIEKTPOINHAMUKA
bu6mmoreka [IOK
11 M 14
ATHITTHOE HOJE https://m.edso0.ru/39859ef1
bubmuorexa [JOK
1.2 13 1
SUCKTPOMArHHTHAS HHAYKLHS https://m.eds00.ru/39859¢f1
Uroro no pazneny 27
Pazpnen 2. KOJIEBAHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 1
CXAHIICCKAC KONCOAHS 0 https://m.edso0.ru/39859ef1
bu6mmoreka [JOK
2.2 1
DJIeKTPOMAarHUTHBIC KOJICOaHUS 5 https://m.edso00.ru/39859ef1
23 MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE 10 1 bubnuoreka [IOK
' BOJIHBI https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
24 0] 25 1
i https://m.edso0.ru/39859ef1
Hroro no pasneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosrel CTO

5

1

bubmuorexa [JOK
https://m.edsoo0.ru/39859ef1

Hroro no pazneny

Pa3znea 4. KBAHTOBAS ®U3UKA



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

bubmuorexa [JOK

4.1 KoprnyckynsipHO-BOJIHOBOH JTyalii3m 15 https://m.eds0o.ru/39859€f1
bubmuoreka [JOK
4.2 )
HsHia aroMa > https://m.edso0.ru/39859ef1
43 ®du3rKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [JOK
' YaCTHII https://m.edso0.ru/39859ef1l
Utoro mo pazneny 25
Paznen 5. 9JIEMEHTbI ACTPOHOMUU U ACTPO®PU3UKHN
bu6mmoreka [IOK
| 12
) DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU https://m.eds00.ru/39859€f1
Htoro no pazneny 12

Pazzen 6. PU3HUYECKHUI MPAKTUKYM

6.1 Pu3nYeCKUil MPaKTUKYM 16 16

bubmuorexa [JOK
https://m.edso0.ru/39859¢ef1

Hroro mo paszneny 16

Paznea 7. OBOBIIAIOIIEE IOBTOPEHUE

Cucremarusanus U 00001eHne

IIPEAMETHOTO COAEP/KAHUS U OIIBITA bubnnorexka [JOK
7.1 ,, 15
JeATEIbHOCTH, TIPHOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pasneny 15
bu6 OK
PesepBHOe Bpems 10 monrotexa Il

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16

https://m.edso0.ru/39859¢ef1



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

11 KUIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
w/n Tema ypoka Beero Konrpoububsie IIpakTHueckue S — o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypcbl
B3anMopeiicTBre MOCTOSSHHBIX MAarHUTOB
1 u npOBoI;[[HHKOB ¢ TOKOM. MaruurtHoe 1 bubmorexa HOK
02.09.2024  https://m.edso0.ru/487a8593
nose. ['unoresa Amrepa
Bekrop marauTHOM HHAYKIMA. [IpuHIMI
2 cynep§03nunﬂ M&FHI/ITfIiI)? noneﬁ? ' 1 bubmmorexa [IOK
. 03.09.2024  https://m.edsoo.ru/4clabcch
JIuHMM MarHUTHOW MHAYKIIUU
3 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1 bubnnorexa [HOK
OmnsIT DpcTena 04.09.2024  https://m.edsoo.ru/d35d5262
4 Cuiia Amriepa, e€ HarpaBJICHUE U 1 bubnuorexa [JOK
MO/IYJTb 05.09.2024  https://m.edso0.ru/26d9c5ba
5 Pemenue 3amau 1 bubmorexa HOK
06.09.2024  https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. 1 bubnnorexka [JOK
DNEeKTPOU3MEPHUTENBHBIE TPUOOPEI 09.09.2024  https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOAYJb. JIBHKEHUE 3apsSKEHHON 1 bubnnorexka [JOK
YACTHIIBI B OJJHOPOTHOM MAarHUTHOM 10.09.2024  https://m.edsoo.ru/c97afaal
moJie
8 Pemrenue 3anau 1 bubmorexa HOK
11.09.2024  https://m.edso0.ru/504e98c7
bubmuoreka [JOK
3 Pagora ciutst Jlopertia : 12.09.2024  https://m.eds0o.ru/d518be4b
bu6mmorexa [IOK
10 Peterne azat 1 13.09.2024  https://m.eds00.ru/93617bd9
11 MarnuTtHoe 1oJje B BEUIECTBE. 1 bubmuoreka [JOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9

deppomarHeTuku, napa- u 16.09.2024  https://m.edso0.ru/30ff9608
JamMarHeTUKu
12 OcHoBHBIE CBOCTBA (heppOMArHETHKOB. bubnmoreka [JOK
[TpumeHeHne peppoMarHeTHKOB 17.09.2024  https://m.edsoo0.ru/0b58190a
13 Pemrenue 3agad mo reMe "MargutHoe bu6mmoreka [IOK
nose" 18.09.2024  https://m.eds00.ru/5b55¢307
14 Pemenue 3agad mo reme "MarautHoe bubmuorexa [JOK
nose" 19.09.2024  https://m.edsoo.ru/41c4ae8a
15 SIBneHue MIEeKTPOMArHUTHON UHAYKIIUH. bubnnorexa [HOK
[ToTok BeKTOpa MarHUTHOW MHIAYKIHH 20.09.2024  https://m.edsoo.ru/b3efaOcl
bubnnoreka [JOK
16 SAC mayxum 23.09.2024 https://m.edsi.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIINU bubnuorexa [JOK
dapanes 24.09.2024  https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuyeckoe nose. Toku bubnnorexka [JOK
dyko 25.09.2024  https://m.edsoo.ru/15abel40
19 O/JIC uHAYKIMH B ABUKYIIUXCS bubnmnoreka [JOK
MPOBOJIHUKAX 26.09.2024  https://m.edsoo.ru/0235cc02
20 Pemenue 3anau Brbmiorexa LIOK
27.09.2024  https://m.edsoo.ru/4dfda618
21 Mpasio Jlera bubnuotexa [JOK
30.09.2024  https://m.edsoo.ru/bbc22726
22 f;;yylf::::s:;; .BlflaeleI/IIH rI:(TCTO;IHHoro bubmorexa HOK
01.10.2024  https://m.edsoo.ru/621eae9d
TOKa
93 SBnenne camounaykuu. J1C bubanorexka [JOK
CaMOMHTYKITHH 02.10.2024  https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TIOJIST KaTYIITKU C bubmuotexa [JOK
TOKOM. DJIEKTPOMArHUTHOE ITOJIe 03.10.2024  https://m.edsoo.ru/b3cOadll
25 Pemenue 3agau bubmuoreka [JOK



https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11

04.10.2024  https://m.edso0.ru/88f69d2b
26 O06o00meHre U cucTeMaTHU3alns 3HAHUI bu6mmoreka [IOK
1o Teme "DIeKTpoAnHaMHUKa" 07.10.2024  https://m.edso0.ru/76484025
97 KontponbHas paboTa mo teme bubmuorexa [JOK
"DaekTpoauHaMHKa" 08.10.2024 | https://m.edsoo.ru/8ae09b98
28 KonebarenpHas cuctema. CBOOOIHBIC bubmuorexa [JOK
kosieOanus. [lapmMoHnueckue KoneOaHus 09.10.2024  https://m.edsoo.ru/7c1db385
29 Kunematuueckoe U [UHAMHYECKOE bu6mmoreka [IOK
OIKMCaHNE KOJIEOATECIIbHBIX JBUKCHHIM 10.10.2024  https://m.edso0.ru/87ce9498
DHepreTU4ecKoe onucanue. BeiBos
0 rapuommscciux KorcSan{ s ix b orera LIOK
11.10.2024  https://m.edso00.ru/e3c99692
HEPTeTUYECKOT0 U KHHEMATHIECKOTO
OIHCAHUS
31 Ammuiutyna u ¢a3za konedbaHuit bubmorexa IOK
14.10.2024  https://m.edsoo.ru/7a0c439a
Ilepuon u yactora xonedanuii. [lepros
32 xz::zaiz?:zs:i?;;ii?;z I/ll'lepnoz[ bubmorexa HOK
CBOGOIHBIX KONEGAHHMI IpYKHHHOO 15.10.2024  https://m.edso00.ru/e0399319
MasTHHKA
33 3aryxatomue KojiebaHus. BeiHyk1eHHbIE bubnuorexa [JOK
Kosiebanus. Pe3onanc 16.10.2024  https://m.edso0.ru/72e93d09
bubmuoreka [JOK
34 ABTOKOTICOHIS 17.10.2024 https://m.edsg).ru/6add2644
bubmuoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
18.10.2024 https://m.eds00.ru/756123c5
VYpoxk-koHpepennus "MexaHnueckue
36 K(E)H€6aHI/I:Ib BpMYBLLIKaJIBHBIX bubmorexa IOK

UHCTpyMeEHTax"

21.10.2024

https://m.edso0.ru/8ef587be



https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be

37 O06o001IeHre U CCTeMaTU3alus 3HAHUN bubnmoreka [JOK
o Teme "Mexanndeckue Koebanus" 22.10.2024  https://m.edsoo.ru/eb84182f
38 DNEeKTPOMArHUTHBIE KOJICOAHMUS. bubnmoreka [JOK
KonebaTenbHbIi KOHTYP 23.10.2024  https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILTATYbI
39 3apfm;] KOHJIEHCATOpa ¢ aMHJ‘II/ITyI[O};IH bubmorexa [JOK
24.10.2024  https://m.edsoo.ru/093f9afl
CHWJIBI TOKA B KOJI€OaTEIIPHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnnoreka [JOK
UIeaIbHOM K0JIe0aTeIbHOM KOHTYpE 25.10.2024 = https://m.edsoo.ru/d1e2d543
3aTyxaroliue 1eKTPOMarHUTHhIE
41 KOHzZaHPIIIFII. BI)IHy):}I)(eHHBIe bubmmoreia LIOK
05.11.2024  https://m.edso0.ru/5e668619
AJIEKTPOMarHUTHBIC KOJIeOaHuUs
42 [Tepemennsiit Tok. Pesucrop u bubnnoreka [JOK
KOHJICHCATOP B LI MIEPEMEHHOT0 TOKa 06.11.2024  https://m.eds00.ru/84836152
43 Karymka HHIyKTUBHOCTH B LIENH bubnuoreka [IOK
NePEMEHHOT0 TOKa 07.11.2024  https://m.edsoo.ru/cfa307af
44 3akon OMa 1st SJIEKTPUUYECKOM TN bubnuoteka [JOK
MePEMEHHOTO TOKa 08.11.2024  https://m.edsoo.ru/8bae38e6
MomHOCTh EPEMEHHOTO TOKA.
45 AMII:IL;'II/ITyI[HoepI/I JICUCTBYIOIIIEE 3HAUCHUE bubmorexa [JOK
11.11.2024  https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA W HATIPSHKEHUS
46 Pe3onaHc B 351eKTpHUECKON LIeTIH Bu6miorexa LIOK
12.11.2024  https://m.edso0.ru/087506df
47 Pemenne 3anau bubmmorexa LIOK
13.11.2024  https://m.edsoo.ru/al6836a4
Wneanbnbiif Tpanchopmarop.
48 HgomBOHCT;E neg))e;aqa I/IpHOTpe6J'IeHI/Ie bubmmorexa LIOK
. 14.11.2024  https://m.edsoo.ru/f97418ae
AIEKTPUICCKON IHEPTUN
49 DKOJIOTHYECKUE PUCKHU TIPU bubnmoreka [JOK

MMPOU3BOJACTBEC BJICKTPOIHCPIUH.

15.11.2024

https://m.edsoo.ru/a6f74d93
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Kynbrypa ncnonb3zoBanus
3JIEKTPO3HEPIUH B IOBCEAHEBHOMN )KU3HU

50 Pemenwue 3amau Bu6mnorexa LIOK
18.11.2024  https://m.edsoo.ru/ee6677ed
51 Pemenue 3amau bubmorexa [JOK
19.11.2024  https://m.edsoo.ru/7cab59f8
O0o001IeHre U CCTeMaTU3alus 3HAHUN
52 o TeII\J/Ile "SHeKTpOMarHHTHbIIle Bubmorexa LIOK
20.11.2024  https://m.edsoo.ru/401024a9
KoJjebaHus"
53 Mexannyeckue BOJIHbL. XapaKTepUCTUKHU bubnnorexa [HOK
MEXaHUYECKUX BOJIH 21.11.2024  https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmorexa LIOK
22.11.2024  https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTEpUCTUKH 3ByKa Bubmiorexa LIOK
25.11.2024  https://m.edsoo.ru/138b6f09
56 WnudpazByk u ynprpassyk. lllymosoe bubnnoreka [JOK
3arpsiI3HCHUE OKPYKAIOIIEH Cpebl 26.11.2024  https://m.edsoo0.ru/7380038f
57 Pemenue 3agau bubmorexa LIOK
27.11.2024  https://m.edsoo.ru/cfd918bf
58 DOneKTpoMarHuTHbIC BOJIHBL. U3mydeHue bubnuotexa [JOK
ANIEKTPOMATrHUTHBIX BOJIH 28.11.2024  https://m.edsoo.ru/714e5dbl
59 DHEpPrust JJIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
CBOJICTBA AIIEKTPOMArHUTHBIX BOJIH 29.11.2024 = https://m.edsoo.ru/d01b818c
[Ixana 31eKTpOMarHUTHBIX BOJH.
60 HpI/IMCHaCIfI/ICI?)iéKTpOMaTHI/ITIZLIX BOJIH B Bu6miorexa LIOK
02.12.2024  https://m.edsoo.ru/49belf9e
TEXHHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U TETICBUACHHUS.
61 PEIl),[[I/IOLJI'IOKaI_[II)/ISII.l :;)J;:eK:pOMale“H;THiee bubmorexa HOK
N 03.12.2024 | https://m.edso0.ru/9f96f1f8
3arpsi3HEHUE OKPYKAIOIEH cpebl
62 KontponbHas paboTa mo teme bubnmuorexa [JOK
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"Konebanus u BOJTHBL"

04.12.2024

https://m.edso0.ru/4f7985a0

Cger. 3aKOH NPSIMOJIMHEHHOTO

bu6mmoreka [IOK

63 pacnpocTpaHeHus CBeTa 05.12.2024  https://m.edso0.ru/f9566406
Penrenue 3a1a4 Ha MpUMEHEHUE 3aKOHA
64 np;IMonHHe;Horo pa];C)HpOCTpaHeHI/I}I Bubmiorexa LIOK
06.12.2024  https://m.edsoo.ru/ea32d455
CBETa
65 Otpaxenue ceera. [lnockoe 3epkaiio. bu6mumorexa [IOK
Cdepuueckoe 3epkaio 09.12.2024  https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AGCOTIOTHBIN U
OTHOCHTEIIbHBIN TIOKa3aTelb
66 npenomiieHus. [lomHoe BHyTpEeHHEE Bubmiorexa LIOK
. 10.12.2024  https://m.edsoo.ru/bc2e55cd
orpaxkenue. [IpeaenpHbIi yros IOTHOTO
BHYTPCHHETO OTPaXCHUS
67 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHOB bubnnorexa [HOK
OTpaXKEHUsI U TIPEIIOMIICHHSI CBETa 11.12.2024  https://m.edso0.ru/49d830a9
68 Xop ntyde B mpusMe. Jlucnepeus cBera. bubnuoreka [IOK
CnoxHblii cocTaB Oesoro ceeta. [Bet 12.12.2024  https://m.edsoo.ru/d8elc3be
69 JIun3pl. @oKycHOE pacCTOSHUE U bubnnorexka [JOK
OTITUYECKasl CHJIA JINH3BI 13.12.2024  https://m.edso0.ru/60441359
70 [TocTpoenue n300paxeHuil B TMH3aX U bubnnorexka [JOK
UX CUCTeMaX. YBEINYCHUE JINH3BI 16.12.2024  https://m.edsoo.ru/bb53b1d5
Pemienue 3a1a4 Ha MOCTpOEHUE
71 H306pa)i(eHIfﬁ HOJ'Iy‘-Iael\I?IBIX C TIOMOIIIBIO bubamorexa [IOK
’ 17.12.2024  https://m.eds00.ru/5a868f09
JIMH3
72 ['na3 xak ontuyeckas cucrema Bubamorexa LIOK
18.12.2024  https://m.edsoo.ru/ecd480a2
73 Pemenue 3amau. [1penenst bu6mmorexa [IOK
MPUMEHUMOCTH T€OMETPHUESCKOI OMITHKU 19.12.2024  https://m.edsoo.ru/cd174a10
74 CkopocTb cBETa U METO/IBI €€ U3MEPEHUS bubamorexa [IOK
20.12.2024  https://m.edsoo.ru/f32aab06
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bubmuorexa [JOK

& Jlueniepcits caeta 23.12.2024  https://m.edsoo.ru/lel6ccbe
bubmuorexa [JOK
76 Hureppepenums ceeta 24.12.2024  https://m.edsoo.ru/5fc0c638
77 KorepeHtHble HICTOUHUKH. Y CIIOBUS bubmuorexa [JOK
HAOJII0IEHNS MAKCUMYMOB U MUHUMYMOB 25.12.2024  https://m.edsoo.ru/c6416d48
78 Pemenue 3anau bubmiorexa LIOK
8 26.12.2024  https://m.edsoo.ru/3061de2b
bu6mmorexa [IOK
7 Hpumenerne nuTepdepeniin 27.12.2024  https://m.edsoo.ru/668edbc8
bubmuorexa [JOK
80 Aludpaicuis ceera https://m.edsoo.ru/12ed04b5
81 Hudpakiuonnas pemeéTka. Y cioBue bubnnorexa [HOK
HAOJTIOICHUS TJIABHBIX MAKCHMYMOB https://m.eds00.ru/f998d964
bu6mmoreka [IOK
82 Petmerte saza https://m.edsoo.ru/d58c411a
83 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Monsipuzanus ceera https://m.edsoo.ru/e9890fe9
bu6mmorexa [IOK
84 Petmerte saza https://m.eds00.ru/c56¢8158
85 CBETOBBIC SIBJIICHHS B IPHPOIC bubnuorexa LIOK
prpon https://m.eds00.ru/0b36363d
86 O06001IeHre U cucTeMaTU3alus 3HaHU! bubnmoreka [JOK
o Teme "Onruka" https://m.edso00.ru/8a14748b
bu6mmorexa [IOK
7 K
8 OHTpOJIbHAsS paboTa 1Mo TeMe «ONTHKa https://m.edsoo.ru/82315dd4
B | mexammmmn, Sonors sncrrpommmnn bimnorera LIOK
) poA https://m.edsoo.ru/c9bd77cb
MIPUHITATT OTHOCUTEITLHOCTH
89 [TocTynatel cieruanbHOM TEOPUU bubnmoreka [JOK
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OTHOCUTCIBHOCTHU

https://m.edso0.ru/c56f05ch

[IpocTpaHcTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeobpazoBanus Jlopenna. YcinoBue

bubmuorexa [JOK

90 IPUYUHHOCTU. OTHOCHUTENBHOCTh httos://m.edso0.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKPAIICHUE JJTUHBI
o1 DHeprus U UMIYJIbC PEISITUBUCTCKON bu6mumorexa [IOK
YACTHIIBI https://m.edso0.ru/853a64fc
0 CBs3b Macchl ¢ ?Hepmeﬁ u ;MHyJIBCOM BuGnorexa LIOK
PENATUBUCTCKON YaCTHULIBI. DHEPTUSI https://m.edso0.ru/b6258ffa
MOKOSI
93 PaBHOBECHOE TEIIIOBOE M3ITYUCHUE bubmmoreia LIOK
I https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
4 B
o 3axoR cmemeHks Brxa https://m.edso0.ru/1c5ff752
95 I'unote3a M. Ilnanka o kBaHTax. bu6mmoreka [JOK
®oTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
% DHEPIHs 1 HMIYIIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubnnorexka [JOK
3akonsl poroaddhexra https://m.edso0.ru/8c68e5b9
OToo@derta. “Rpat paru https://m.edsoo.ru/01ef4556
dotorddekra
bubmuorexa [JOK
99 . IT. H. JI
flapnexne caeta. ONbITE eoenesa https://m.eds00.ru/64b4f966
bu6mmorexa [IOK
1 B i
00 OJIHOBBIC CBONCTBA HaCTHI https://m.edsoo.ru/f59cfcec
101 Bonnsl ne bpoins. /[nuHa BoHBIL 1€ bubnuoreka [IOK

Bpotiinst u pa3mepsl obsacTu

https://m.edsoo.ru/5df8bafl
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JIOKaJIn3aluun I[BI/I)KyH_[ef/'ICSI JaCTHUIbI

102 KopnyckynspHo-BOIHOBOM Ayalin3m bubamorexa IOK
https://m.edsoo.ru/8ccab62a
103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIAX Bubmiorexa LIOK
https://m.edsoo.ru/30dbal8c
Crnenunduka u3smMepeHu B MUKpOMUPE.
104 COOI’;“IHE)H_ICHI/ISI HCI;HpeHeHéHH(I))CTeﬁp Bubmorexa LIOK
N https://m.edso0.ru/65783dec
I'eitzenOepra
105 Pemenue rpaduyeckux 3amaq bubamorexa IOK
https://m.edso0.ru/e70195bd
106 Pemenue pacuéTHbBIX 33124 Bubmiorexa LIOK
https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo TemMam:
107 "OCII?BBI CTOI')' "KopmyckyisspHo- bubamorexa IOK
. S https://m.edsoo.ru/c3de891a
BOJIHOBOI! JTyaliu3m
OMBITHI IO UCCIIEIOBAHUIO CTPOCHUS
108 aToMma. HnaHeTap):Iaﬂ MOHGHIjoOMa Brbmiorexa LIOK
https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmoreka [JOK
109 Hocryratst bopa https://m.edsoo.ru/404dfa9a
Bunel ctiektpoB. CriekTp ypoBHER bubnuoreka [IOK
110
SHEPruM aToMa BOJOPOAa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHUe bubnnoreka [JOK
cBeTa https://m.edsoo.ru/f945d85c
bubmuoreka [JOK
112 Jlasep https://m.edso0.ru/2288a0c4
Hyxnonnast Mmozens sijipa ['eizenoepra-
113 I/I]};aHZHKO. 3a:f1[§[ u M§5C0B263:Hf§§ bubamorexa [IOK
https://m.edsoo.ru/34ada5de
sapa. M3oTonsl. PaqnoakTuBHOCTH
114 3aKoH paIMOAKTHBHOTO pacIaja. bu6mmoreka [IOK
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CBolicTBa MOHU3UPYIOIIETO U3JIy4EHUSI.
BiusiHue pagnoakTHBHOCTH Ha KUBbIE
opranusmsl. Jlo3umerpus

https://m.edso0.ru/aab98bef

OHeprus cBA3M HYKJIOHOB B S/pe.
SAnepusie cuibl. [ledekt Maccel sapa.
S nepublie peakuuu. A nepHble pEaKTOPHI.

bu6mmoreka [IOK

115 HpoGaems! ypasasemoro https://m.edsoo.ru/ff1758d0

TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTMYECKHUE aCIEKThl PA3BUTHS
SJIEPHON YHEPTETUKH

MeTo bl perucTpanuy U UCCIIeJOBAHUS
AJIEMEHTAPHBIX YACTHII.

116 @yH/1aMEHTAJIbHbIE B3aUMOJIEUCTBUSL. bu6mmoreka [IOK
baproHBI, ME30HBI U JICIITOHBI. https://m.edsoo.ru/1ac08a5b
[IpencraBnenue o CTaHAapTHON MOJEIH.

KBapk-TiIrooHHast MOJIEb aAPOHOB
®dusuka 3a npenenamu CTaHnapTHON

117 Mozenu. TéMHas maTepust U TEMHas bubnmnoreka [JOK
sHeprus. EnuHcTBO msnueckoi https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
Oranel pa3BUTUS aCTPOHOMHUHU. 3HAYEHUE bubnuorexa [IOK

118
aCTPOHOMHH https://m.edsoo.ru/ad73e145
[IpMeHUMOCTh 3aKOHOB (PU3UKHU IS

119 0OBSICHEHHS IPUPOABI KOCMUUYECKHIX bubnuorexa [JOK
00BEKTOB. MeTO/IbI aCTPOHOMHUYECKHX https://m.edso00.ru/39c44028
HCCIIE0OBAHUMI
CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,

120 paJII/II)OTeJ'IeCKOHI)I, BHeaTMoc(hepHas bubmmorexa LIOK

https://m.edsoo.ru/4877aale
aCTpPOHOMHUS

121 Bun 3Bé3an0ro Heb6a. Co3Besnus, spkue bubnuorexa [IOK

3BE3 MBI, INIAHETHI, UX BUANMOE

https://m.edsoo.ru/aac588eb
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JIBIDKEHHE

Conueunas cucrema. CoOJIHIIE.

bubmuorexa [JOK

122 Conneunas aKTI/IBHOC".ljB. Ucrounuk https://m.eds0o.ru/22748eb4
sHepruu CosiHIA U 3BE3]
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.

123 I[HarI;)aMMa "CHCKTpaHBHIIzIﬁ KHI;cc — bubmmorexa LIOK

. https://m.eds00.ru/42169944
CBETUMOCTH
124 3Be3bI ITIaBHOM ITOCIEN0BATEILHOCTH bubmorexa [IOK
https://m.edsoo.ru/b3cb766¢
Bnytpennee ctpoeHue 3BE3 1.

125 CoBpeMeHHbIE TIPE/ICTABIICHUS O bubnuorexa [JOK
MPOMCXOXKICHUH U 3BoIroIMK COJTHIIA 1 https://m.edsoo.ru/d09da494
3BE3/1. DTambl )KU3HHU 3BE3]T
Mueunsiii [1yte — Hama ["anaktuka.

126 Tumnst ranaKTyI:K. UEpHble ObIpHI B AIpax Bubmiorexa LIOK

https://m.edsoo.ru/7cd10a0a
TaJIAKTUK
Bcenennas. Paciuupenue BeeneHHoi.
127 3akoH Xa0b6ma. Teol:[))m{ bonsioro bubmmorexa IOK
https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PeMKTOBOE M3ITydeHHE

198 MacmtaGHast cTpykTypa Beenennoil. bubnuoreka [IOK

MeraranakTika https://m.edsoo.ru/ce234633
" bubnuorexa [JOK

129 Hepeménnsie mpo6iieMbl aCTPOHOMUU https://m.edsoo.ru/d37doffe
Pu3NYECKU IPAKTUKYM 110 TEME
"HccneqoBanue MarHATHOTO TTOJIS
MMOCTOSTHHBIX MAarHuTOB' WIN

130 "UccnenoBaHnue CBOMCTB bubmorexa [JOK

https://m.edsoo.ru/67361aef
dbeppomarnerukoB" ninn "UccnenoBanue
JEUCTBUS OCTOSTHHOTO MarHuTa Ha
pamKy ¢ TOKOM"
131 Du3nUeCKuil MPaKTUKYM TI0 TEME bubnmuorexa [JOK
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"N3mepenue cuiibl AMiiepa" uinu
"M3y4yeHune 3aBUCUMOCTH CUJIbI AMIiepa
oT cwibl Toka" win "Onpenenenue
MarHMTHON MHIYKIIUU Ha OCHOBE
u3MepeHus cuibl Amiepa”

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue ABJICHUS

https://m.edsoo.ru/fcae91e9

132 AJIEKTPOMArHUTHON MHAYKIUK" WK https://m.edso0.ru/c36658da
"OnpeneneHue MHAYKIMU BUXPEBOTO
MarduTHOTO mojisg"
@uU3NYECKU IPAKTUKYM 110 TEME
133 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
camonHayKIuu" win "COopka Moieu https://m.edsoo.ru/b8fb6391
AJICKTPOMArHUTHOTO reHeparopa"
@uU3NYECKU IPAKTUKYM 110 TEME
134 "N3mepeHue neproja cBOOOIHBIX bubnuoreka [IOK
KOJIeOaHHI HUTSHOTO M TIPYXHHHOTO https://m.edso0.ru/5d159d35
MasTHUKOB"
OU3NIEeCKUi MPAKTUKYM MO TEME
135 "Hpeo6pa3013alli)ne BHG}II)I\I/“II/II/I B Brbmiorexa LIOK
| https://m.edso0.ru/a28026bd
MPY>KUHHOM MAasTHUKE
@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue nepeMEHHOr0 TOKa
136 yepes MOCIIeI0BATEIbHO COETMHEHHBIE bu6mmorexa [IOK
KOHJICHCATOP, KaTYIIIKy U pe3UcTop" WIn https://m.eds00.ru/89dc2d90
"HUccnenoBanue paboThl HCTOUHHUKOB
CBETa B LIETIH IEPEMEHHOI0 TOKa"
OU3NIECKU MPAKTUKYM MO TEME
137 "N3yuenue Hapr;MeTpc?llivI 3BYKOBOI bubamorexa IOK
. https://m.edso0.ru/b100661a
BOJIHBI
138 du3ndecKuil NPakTUKYM 10 TEME bubnuorexa [IOK



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
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"U3mepenue nokasaresis npeaoMIIeHus
crexna" i "llomydenune n300pakeHus
B CHCTEME U3 IJIOCKOTO 3epKalia U
JIH3BI"

https://m.edsoo.ru/42569eal

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCMMOCTH
(OKYCHOI'O PacCTOSIHUSA OT BellecTBa (Ha

bu6mmoreka [IOK

139 IPUMEPE KUIKUX JTHH3)" HIIH https://m.edsoo.ru/b879fb3f
"N3mepenue GOKyCHOTO pacCTOSHUS
paccenBarOIUX JUH3"
du3nuecKuil MPakKTUKYM IO TEME BuGmmorexa LOK

140 "Habmoxenne angpaicui, https://m.edsoo.ru/8b7ac737
HHTEep(hEepEHIINN U TOJIIpU3aIiK cBeTa "
@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHne UMIyabCa U YHEPTUN Butmorexa LOK

141 PEIATHBHCTCKHX HacTHLL (110 https://m.edso0.ru/63756¢47
doTorpadusM TPEKOB 3apIKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"
OU3NYECKUN TPAKTUKYM I10 TEME
" N

o H3mepenne nocrossanon Ilnanka Ha" Bu6morexa LIOK
OCHO,?C Hecae10BaRs porodppera https://m.edsoo.ru/eb916f82
nnu "HccnenoBanue 3aBUCUMOCTH CUIIBI
TOKa Yepe3 CBETOAMO]I OT HanpsKeHUs "
Pu3nYeCcKUil NPAKTUKYM IO TEME

143 "HccnenoBanue cuekTpa pa3pexeHHOro bubanorexka [JOK
aTOMapHOT0 BOJOPOJIa U U3MEpPEHUE https://m.edsoo.ru/ec651eb8
noctosiHHoM Punbepra"
@u3NYECKU IPAKTUKYM IO TEME

144 "HccnenoBanue paauoakTUBHOTO (oHA C bubnnorexa [JOK

HCTOJIb30BAaHUEM JO3UMETpA" UITH
"N3y4yenne noraomieHus: 6era-4acTuil

https://m.edsoo.ru/c3dabe6e
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amroMuHueEM"

145

146

147

148

149

150

DuU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenus 3BE3qHOTO HEba
HEBOOPYKEHHBIM TJIa30M C
HCII0JI30BaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN [T ONIPEACIICHUS
MOJIOXKEHUST HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IMs
CeBepHOro nojaymapus u sipkue 3BE31b1"
win "Habmonenus B teneckon JIyHsl,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKorieHui"

O06o011ieHne 1 cucTeMaTu3aIys 3HaHUuH.
Ponb ¢usuku u actpoHOMEM B
HKOHOMUYECKOU, TEXHOJIOTHYECKOM,
COLIMAJIbHON U 3TUYECKOM chepax
JEATEIbHOCTH YeI0BeKa

O06o011eHre 1 cucTeMaTu3aIys 3HaHu.
Poinb 1 MecTO GU3MKK M ACTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPA

O06o011ieHne 1 cucTeMaTu3aIys 3HaHu.
Ponp ¢pusnueckoii Teopun B
(bopMHpOBaHUU MPEICTABIECHUH O
¢bu3nveckoil kKapTHHE MUPA, MECTO
¢u3nveckoil KapTHHBI MHUpa B 00IIEM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPOIE

O0001IeHYE ¥ cucTeEMaTU3alus 3HAHUI
o teme "Kunematnka"

O0001IeHrEe ¥ cUCTEMAaTH3alus 3HAHUI
o teme "Kuuemarnka"

bu6mmoreka [IOK
https://m.edso0.ru/1072021¢e

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

bu6nmoreka [IOK
https://m.edso0.ru/18f19f7c

bubmuorexa [JOK
https://m.edsoo.ru/e7d400f4

bu6nmoreka [JOK
https://m.edsoo.ru/b032fc4b

bu6mmorekxa [IOK
https://m.edsoo.ru/4e31b507
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151 O06o001IeHre U CCTeMaTU3alus 3HAHUN bubnmoreka [JOK
o Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o001IeHre U CCTeMaTU3alus 3HAHUN bubnmoreka [JOK
152
no Teme "Craruka TBeporo tena' https://m.edsoo.ru/3cca482e
006006 i
o | oo e
| P https://m.edsoo.ru/32a4d1a0
MeXaHUKe
06006 i
o | ot e
. . Yp https://m.edsoo.ru/ed440ca8
KHUHETHYECKOW TCOPHU
006006 i
155 o teve "Tepmoummavnca. Terronsic b orera LIOK
., pyoa ' https://m.edso0.ru/c63f7¢10
MaIluHBI
006006 i
156 o teve "Arperaie coctonn b orera LIOK
P " https://m.edsoo.ru/1d36b5b1
BemiecTBa. Ma3oBbIE MEPEXOAbI
157 O0600611eHre U cucTeMaTu3alus 3HaHU! bubnmnorexa [JOK
o Teme "DieKTpruecKoe moJe" https://m.edsoo.ru/3bf0def9
006006 i
156 o teve "Tocronsu amekrpscei bimorera LIOK
| P https://m.edsoo.ru/71453ee6
TOK
159 O06001enre 1 cucTeMaTr3aIs 3HaHUIA bubnuorexa [JOK
o Teme "Toku B pa3nuyHbIX cpenax” https://m.edso0.ru/3d40077a
160 O06o001IeHre U cucTeMaTU3alus 3HaHU! bubnmoreka [JOK
o teme "MaruutHoe moJe" https://m.edsoo.ru/3b4c06ae
P i . 0606
161 cnerowamsann i o reve bimorera LIOK
" B | https://m.edso00.ru/053e2248
DNeKTpOMAarHuTHAs HHYKIIUS
P i . 0600
€3epBHBII ypok. 060 \I:HCHI/IC " BuGmrorexa LOK
162 CUCTEMaTHU3allisl 3HAHUM 110 TEME

"Mexannyeckue konedanus"

https://m.edsoo.ru/d6310bfd
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https://m.edsoo.ru/1d36b5b1
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PesepBHelit ypok. O000IICHHE 1

163 cUCTeMaTH3alvs 3HaHUH 110 TeME 1 bubmmorexa LIOK
B https://m.edsoo.ru/5e2bb83d
"DJIeKTpOMarHuTHEIE KoeOanus"
PesepBHelit ypok. O000IICHHE 1
164 cHCTEeMaTHu3allMs 3HAaHUH 110 TeMe 1 bubmuorexa [JOK
"MexaHU4eCKHUE U IEKTPOMArHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
P i . 0606
e
" " B https://m.edsoo.ru/52ad1603
OnTuka
PesepBHbIi ypoK. O6o6iueHI/Ie u BuGnorexa LIOK
166 CHUCTEMaTHU3aIUsl 3HAHHUH 110 TEME 1
https://m.edsoo.ru/5bhec1c65
"Ocnosel CTO"
& PesepBHbIii ypok. O606£ueHI/Ie u . BuGnorexa LIOK
CHUCTEMaTH3aIUs 3HAHUH 10 TEME
. B . Y https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOTHOBOH Ayain3m
168 Pxig:pf;lf Zp Eﬁ ' gfgggx EHT; 1 Bubmmorexa LIOK
S cre el | > O TeMe https://m.edso0.ru/1f511654
®duznka aToma
Pesepubiil ypok. O6006111eHIE 1
169 CHCTEMaTHU3allusl 3HAaHUH 110 TeMe 1 bu6mmorexa [IOK
"du3nka aTOMHOTO siipa U https://m.edso00.ru/905c5ce0
3J€MEHTapHbIX YacTull"
R I 1 buGmnoexa LIOK
: 1 ! https://m.edsoo.ru/2bffh94c
DneMeHTHl acTPOPHU3UKH
OBIIEE KOJIMYECTBO YACOB I1O 170 16

I[MTPOI'PAMME



https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» dusuka, 11 knacc/ Makumes I'.J1., byxosnes b.b., Hapyrun B.M. non penakuueit

[TapdentneBoit H.A., Akunoneproe obiiectBo «M3marensctBo «IIpocBenienne»

METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL

@usnka 11 knace yueOHuk o01eoOpa3oBar. opranu3anuii: 6a30BbId U YTIyOJICHHBIN YPOBHH

/T L. Msxumes. b.b.byxosues. H.H.Corckuii; mox penakuueii [landentseBoii.- M. [IpocBemienue.
2020 (xmaccuuecKkuit Kype)

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

https://rosuchebnik.ru/material/fizika-11-klass-bazovyy-uroven-metodicheskoeposobie/

https://media.prosv.ru/

https://m.edsoo.ru
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