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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HAa YpPOBHE CpEIHETO OO0Iero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXXEHUH W TpPeOOBaHWUN K pe3ysibTaTaM OCBOCHHS
OCHOBHOH oOpa3zoBaTeIbHON mporpamMmsbl, npeactaBieHHbx B ®I'OC COO, a
TaKke ¢ y4€ToM (QenepanbHON pabouell mporpammsl Bocnutanus u KoHuenuun
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTeNIbHBIX OPraHU3AIMIX
Poccuiickoit ~ @enepanuy,  pealu3yloIIMX  OCHOBHbIE  00pa3oBaTelibHbBIC
POTrPaMMBl.

[IporpaMMma no ¢u3uke onpenenser 00s13aTeNnbHOE MPEIMETHOE COAEPIKAHUE,
YCTaHABIIMBAET PEKOMEHIyEeMYIO MOCJIEI0BATeIbHOCTh U3YyUEHUSI TEM U Pa3JeoB
y4eOHOro mpeaMeTa ¢ Y4ETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€EH,
JOTMKM y4eOHOro Ipolecca, BO3pPAacTHBIX OCOOEHHOCTEM OOydaroluxcs.
[IporpamMmMa no ¢usuke Aa€T MNPEACTaBICHUE O LEISAX, COAEpPKAHUM, OOIel
cTpaTernu OOy4YeHHs, BOCHHMTAHUS M Pa3BUTHS OOYYaIOUIUXCS CpPEICTBAMHU
yuebHoro npeamera «dusnkay Ha yriayOJIEHHOM YpPOBHE.

N3yuyenne Kypca (QU3MKH YriiyOJEHHOTO YPOBHS IIO3BOJISIET pEaln30BaTh
3aJ1aul NpOoPEeCCUOHATIbHON OPUEHTAllMHU, HAIPABJICHO HA CO3/IaHUE YCIIOBUH JIs
NPOSIBIICHUSI CBOMX HWHTEIUICKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOy4aroluMcs, KOTOpble HEOOXOAMMBI MM TPOAOKEHUs oOpa3oBaHHUS B
OpraHM3alMsIX MNpOPECCHOHATIBHOIO O00pa30BaHUA MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIUAIBHOCTSIM.

B nmporpamme mno ¢usuke omnpenensioTcs IUIAHUPYEMBIE PE3YJbTaThI
OCBOEHUS Kypca (PM3UKU Ha YPOBHE CPEHEro 00I1Iero oopa3oBaHus: JUYHOCTHBIE,
METaNpeAMETHbIE, NpeaMeTHble (Ha  yrIyOonéHHoMm  ypoBHe). HayuHo-
METOJOJIOTUYECKOW OCHOBOM JuId pa3pabOTKW TpeOOBaHUI K JIMYHOCTHBIM,
METANpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaroluXcsl, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CpenHero obmero oOpa3oBaHHs Ha
yri1yOnEHHOM YPOBHE, SIBISIETCS] CUCTEMHO-/IEATENbHOCTHBINA MOIXO/.

ITporpamMMma 1o (pusnke BKIIOYAET:

IUIAHUPYEMbIE PEe3yJbTaThl OCBOEHUS Kypca (U3HKKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJI€ PEAMETHBIE PE3yIbTaThI 110 TOAaM 00YUCHHUS;

coJiepkaHue yueoHoro npeamera « @usuka» mo rogam 00ydeHus..

[IporpaMMa no ¢u3nke KMeeT NPUMEPHBIM XapakTep U MOXKET ObITh
MCIOJIb30BaHa YUUTEIAMHU (PU3HUKH JIJIS1 COCTABICHHS CBOMX PaOOYHMX MPOrpaMMm.

[IporpaMMa no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
OPEJOCTABISAET BO3MOXHOCTU Il pealM3alid pPa3iIMYHbIX METOJUYECKHUX
HNOAXOA0B K INPENOJaBaHUI0O (U3MKU Ha YriayOJIEHHOM YpPOBHE INpU YCIOBUU
COXpaHEHUs1 0053aTeNIbHOM YacTH COEPIKAHUA Kypca.



®duzuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOAbI, BBICTYMAas B
KayecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromem mMupe. LlIkoapHbIN Kype PU3HKH — CUCTEMOOOPA3yIONINNA
IUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJICHHWHA, HW3YYaeMbIX XHMHEH, OWOJIOTHEH,
¢busuyeckoir reorpadueit u actpoHomued. HMcmonb3oBaHME W AKTUBHOE
npyuMeHeHue (U3MUECKUX 3HAHUM OMNpEeNeIniio XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEpPreTukd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHsI HOBBIX MAaTe€pUaJiOB C 3aJaHHBIMM CBOWCTBaMH. M3yuenune
(GU3MKM BHOCUT OCHOBHOM BKJIaJl B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuaromierocsi, B OpMHUpPOBAHUE YMEHUN MPUMEHSATH HAYUYHBIN
METO/I IO3HAHWSI TIPY BHITIOJITHCHUHA UMH YISOHBIX HCCIICIOBAHUH.

B ocHOBy kypca pu3uku Ha ypoBHE CpeTHEro 001Iero 00pa3oBaHus MOJIOKEH
P UAEH, KOTOPbIE MOYKHO PACCMATpUBaTh KAK MPUHLIHUIBI €r0 OCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JOTMYECKHU
3aBepIIEHHBIM, OH COACPKUT MaTepuajl U3 BCEX pa3aenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KITACCUUECKOMN, TaK U COBPEMEHHOMN (PU3UKH.

Hoea cenepanuzayuu. B cooTBeTCTBUM C HeW maTepual Kypca (U3UKA
o0beMHEH BOKPYr (¢u3nueckux Teopuid. Benymmm B Kypce sBiseTCs
dbopMUpOBaHUE TMPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MAaTE€pHH, BEIECTBE U
T0JIE.

Hoea zymanumapuzayuu. EE peanuzanus NpeanosiaracT MCIOIb30BaHUE
I'YMAHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBSA3M Pa3BUTHUSA
¢uzukn ¢ pa3BuTHeM OOIIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMHU M 3KOJOTUYECKHUMH MPOOIEMaMH.

Hoea npuknaonoit nanpaenennocmu. Kypc ¢dpusuku yriayOaéHHOTO ypOBHS
OPEANOJIaracT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN H3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccmarpuBarorcs Ha
ypOBHE OOIIMX MPEICTaBICHUM U COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, H
TEXHOJIOTUU.

Hoea 3konozuzayuu peann3yercs IMOCPEACTBOM BBEICHUS DIIEMEHTOB
COJIEpKaHUs, TMOCBSIIEHHBIX OJKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXICHUs
npo0JieM paloOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHnue coJepkaHusi MPOrpaMMebl 1Mo (PU3MKE JIOJKHO ObITh MOCTPOCHO Ha
INPUHIIUINAX CHCTEMHO-JIEATENbHOCTHOTO noaxonaa. s Gu3uku peamusanus dTHX
MPUHLIUIIOB 0a3UpyeTcsl Ha MCIIONIb30BAHUH CAMOCTOSITEIFHOTO AKCIIEPUMEHTA Kak
MOCTOSIHHO JIeHCTBYIOIIEro Qakropa yudeOHoro mpouecca. s yrmyOnéHHoro
YPOBHS — DOTO CHUCTEMAa CAMOCTOSITEIBHOTO YYEHHMYECKOIO OSKCIIEPUMEHTA,



BKJIIOYAIOIIETO (PPOHTANbHBIE YYEHHUYECKHE OIbITHl MPU H3YYECHHH HOBOTO
Matepuaia, JadopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipy 3TOM BO3MOMXKHBI
IBa crocoba peanu3auuMu (U3MYECKOro TMpakTHKymMa. B mepBoM ciydae
NPAaKTUKYM TpoBoauTcs aubo B koHie 10 u 11 kmaccos, nubo mocie mepBoro u
BTOPOTO TMOJYTOAMH B KaXIOM U3 3THUX KiaccoB. Bropoil cmocod — 3To
MHTErpanysi paboT MNpakTUKymMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
HNpOBOJSTCS B Mpolecce u3yueHus: pasgena (temsl). [Ipu stom mon pabotamm
MPAaKTUKyMa NMOHUMAETCS CaMOCTOATEIbHOE MCCIEA0BAHUE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUAA 0€3 MOIIAroBOM HHCTPYKITUH.

B mporpamme mo (¢u3MKe cucTeMa YYEHHYECKOTO HKCIEPUMEHTa,
7a00paTOpHBIX pabOT M MPaKTUKyMa IpeICTaBieHA €AMHBIM IepeuHeM. Brioop
TEMAaTHKU U1 3TUX BUAOB YUYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBIAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpOIecca UCXOI U3 OCOOCHHOCTEH MOYpPOYHOTrO
IUIAHUPOBaHUA M OcHamleHus kabunera ¢usuku. [Ipu sToM obecneunBaercs
OBJIaJIcHUE OOYYaIOIUMHUCS YMEHMSAMU MPOBOJIUTH MpSIMbIE U KOCBEHHBIE
U3MEpEHMs], UCCIEeNOBAaHUS 3aBHUCUMOCTEM (PU3MUECKHX BEIMYMH M TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATTIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE YIENsSeTCS PEIIEHUIO PACUYETHBIX M KAayeCTBEHHBIX
3agad. [Ipu 3TOM 11 pacy€THBIX 3a/la4 IMPUOPUTETOM SIBIISIOTCS 33aJa4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3MUECKOW MOJEIbI0, MO3BOJSIONINE TPUMEHATD
M3yYECHHbIEC 3aKOHBl U 3aKOHOMEPHOCTH KaK W3 OFHOrO paszjesia Kypca, Tak U
MHTErpUpYs MPUMEHEHUE 3HaHUI U3 Pa3HbIX pa3nenoB. Iy KkauecTBEHHBIX 3a7a4
IPUOPUTETOM SIBJISIIOTCA 33/JaHusl Ha OOBsICHEHHE/TpeACKa3aHue NPOTEKaHUS
¢bu3nyecKkux SBJICHUI M MPOIIECCOB B OKpYKAroIIel >KU3HU, TpeOytomire BriOopa
bu3nyecKoil MOAeNU AJis CUTYalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k marepuaabHO-
TEXHUYECKOMY OOECIEUEeHHI0 Y4eOHOTO IMpolecca Kypc (PuU3MKA YriayOJa€HHOTO
YPOBHSI HA YPOBHE CPETHETO OOIET0 00pa30BaHUs JOJDKEH U3YYaThCS B yCIOBHSIX
npeaMeTHoro kaOuHeTa. B kabuHere ¢u3MKH JOMHKHO OBITh HEO0OXOIUMOE
nabopaTopHoe 00OpyZOBaHUE ISl BBIIOJIHEHUS YyKa3aHHBIX B Iporpamme o
¢u3uKe y4EeHHYECKHUX OIIBITOB, JIAOOPATOPHBIX PabOT W pabOT MpakTUKyma, a
TaK)Ke JIEMOHCTPaLlMOHHOE 000pYyI0BaHUE.

JleMoHCTpanmoHHOe 00opyAoBaHue (OpMHpPYeTCss B COOTBETCTBHH C
HOPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH U  O0ECleYrBaeT MOCTAaHOBKY
MEePEUYNCICHHBIX B IMporpamMme Mo (U3MKE KIIOYEBBIX JAEMOHCTpalud Jyis
UCCIIEIOBAaHMUSI  U3y4YaeMbIX SIBJICHMA M  TPOIECCOB, OSMIUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopaTopHoe oOOpyIOBaHHE Ui YYEHHYECKUX NPAKTUYECKHX padoT
dopmupyeTcs B BUIE TEMaTUYECKUX KOMIUJIEKTOB M OOecreunBaeTcsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcs. TemaTHueckue KOMIUIEKTHI
1a0opaTOpHOTO OOOPYIOBAaHUS JOJDKHBI OBITH IOCTPOECHBI Ha KOMIUIEKCHOM
MCIIOJIb30BaHUM AHAJIOTOBBIX M LUGPOBBIX MPHOOPOB, a TaKKe KOMIIbIOTEPHBIX
M3MEPHUTENbHBIX CUCTEM B BHJIE IIU(PPOBBIX 1a00paTOpUid.

OCHOBHBIMU HENISIMU U3Y4Y€HUS (DU3UKHU B OOIIEM 00pa30BaHUU SBISIOTCS:

dopmupoBaHHe HHTEpeca M CTPEMJICHUS OOYdYaloUIMXCSd K HAyYHOMY
M3yYEHHUIO TPUPOABI, pa3BUTHE MX HUHTEJUIEKTyaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOJAE MO3HaHWUS M (HOPMHUpPOBaAHHE
MCCIIEIOBATEIBLCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSIM;

¢dbopMHUpoBaHHE HAyYHOTO MHPOBO33PEHHs KaK pe3ysbTaTa U3yueHHs] OCHOB
CTPOCHHMSI MaTepUH U (PyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHre yMeHUI OOBSCHATH SBICHUS C UCIOJIBb30BaHUEM (PU3MUECKHUX
3HAHUH U HAYYHBIX JOKa3aTeIbCTB;

dbopmMupoBaHUE TNpPEACTAaBICHUH O poiaM (U3MKU AN Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TE€XHOJOTUH;

pa3BUTHE  TPEICTaBICHHMM O  BO3MOXHBIX  cdepax  Oyayuieit
NpoQecCHOHATLHON JIeATEIbHOCTH, CBSI3aHHBIX C (PU3UKOW, TOATOTOBKAa K
JanbHeleMy o0y4eHHIO B 3TOM HampaBJIeHUH.

JlocTrmkeHne 3THX 1enei o0ecrednBaeTCsl pelIeHHeM CIIEeIyIOIMMX 3a71ad B
mpoliecce u3ydeHus Kypca (U3uKy Ha ypPOBHE CPEAHETO O0Iero 0Opa3oBaHMs:

npuoOpeTeHne CUCTEMBbI 3HAHUN 00 OOIMUX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpUAX,  BKJIIOYas  MEXaHHKY,  MOJEKYJSpHYyl0  (U3HUKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKY;

dbopMupoOBaHrE YMEHUIN MPUMEHATh TEOPETUUECKUE 3HAHUS IJIs1 OOBSICHEHUS
¢u3nuecKkux SBICHUI B MPUPOAE U A NPUHATUA MPAKTHYECKUX PELICHUH B
MIOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
buznyeckoil MOAENbIO, 3a/4ay, MOJAPa3yMEBAIOIINX CAMOCTOSTEIBLHOE CO3/1aHue
¢u3nueckoil MopenH, aJeKBaTHOM YyCIOBHMSM 3aJadyd, B TOM YHCJE 3ajad
MH)KEHEPHOTO XapaKTepa;

NOHUMaHHWe (U3NYECKUX OCHOB U NPUHLMUIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKHUX MPOIIECCOB, UX BIUSHUS Ha OKPY’KAIOIIYIO CPEIY;

OBJIAJICHUE METOJAaMHU CaMOCTOSTEIILHOTO IJIAHUPOBAHUS M TPOBEICHUS
¢u3nUecKUX OSKCIEPUMEHTOB, aHalW3a M HHTEpIpeTauud  HUHGOpPMAIHH,
OTIpEAENICHUS TOCTOBEPHOCTH MOTYyUYEHHOTO PE3YJIbTaTa;

CO3JJaHHE YCJIOBUHM JUIsI Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOH 1EATEIbHOCTH;



pa3BuTHE MHTEpeca K chepam npodhecCHOHATHHOU ACSTEIHPHOCTH, CBI3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ TpeboBanusmMu DGI'OC COO yrinyOna€HHBIH YpPOBEHb
u3ydeHusi ydeOHoro mpenmera «Ddu3mka» Ha YpOBHE CpeaHEro 0OIIero
oOpa3oBaHMsi BbIOMpaeTcs OOYYaIOIIMMUCS, TUIAHUPYIOIIUMHU TPOJO0JDKEHUE
00pa3oBaHus MO CHEUUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM ypOBEHb) Ha YPOBHE CPEJAHETO OOIIEro
oOpazoBanus orBouTcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HEIENI0),
B 11 kiacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipeanaraempiii B mporpamMme Mo (QU3MKE MepeyeHb J1abopaTOpPHBIX U
NPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYHUTENb JellaeT BbIOOP
MpoBeACHMST J1abOpPaTOPHBIX PaOdOT ¥ OMBITOB C YYETOM HMHAMBUAYATBHBIX
0COOEHHOCTEHN 00yUYarOIIUXCH.



COIAEPKXAHUE OBYUYEHUA
11 KJTACC

Paznen 4. JaekTpoanHammuka.

Tema 4. Macnummnoe noJe.

B3anmoneiicTBUE NOCTOSAHHBIX MAarHMTOB W NPOBOJHHUKOB C TOKOM.
MarnntHoe mnone. Bekrop MarnuTHOM wuHAYKIMM. [IpuHIMnD cynepnosuunn
MArHUTHBIX NOJIeH. JIMHMY MarHUTHOM MHTYKLWH.

MarauTHoe 1moJjie IpOBOJHUKA C TOKOM (MPSAMOIr0 MPOBOJHUKA, KATYUIKU U
KpyroBoro Butka). OneIT Ipcrena.

Cuna Amnepa, e€ HarpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiieHHE U MOJyJib. [[BH)KEHHE 3apsHKEHHON YaCTULBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopeniia.

MarunuTtHoOe nose B BeuecTBe. PeppOMarHeTUKH, Mapa- U JUaMarHeTHKU.

TexHudyeckrue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: NPUMEHEHHE

MMOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuana  nuHMNM  WMHAYKIMA ~ MAarHUTHOIO  MOJS  IOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MAaTHUTOB.

KapTuna nuHuii MarHuTHOM MHAYKIMH OIS JJIMHHOTO MIPSAMOTO MPOBOIHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIIKHA C TOKOM.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habmronenue ABMKEHUS MydyKa 3JICKTPOHOB B MAarHUTHOM ITOJIE.

[TpuHnMn JEUCTBHS 3JIEKTPOU3ZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie pabomul, NPAKMUKYM.

HccnegoBanue MarHUTHOIO T10JISI IIOCTOSIHHBIX MarHUTOB.

UccnenoBanne CBOMCTB heppOMarHETHKOB.

UccnenoBanue nercTBUS NOCTOSSHHOTO MATHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Amrepa.

N3ydeHue 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMY Ha OCHOBE U3MEPEHHUSI CUIIbl AMIIEpa.

Tema 5. dnekmpomaznumnan uHOYKyusl.

SlBneHne 3JIIEKTPOMArHUTHOM WHAYKUMM. [IOTOK BeKTOpa MAarHUTHOM
uaayknud. JJC uHAYKUMM. 3aKOH 3JIEKTPOMAarHWTHOW uWHAykKuuu PDapajes.
Buxpesoe anekrpudeckoe none. Toku Dyko.



OJC uHAYKUMUM B MPOBOJHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJIe.

[IpaBuno Jlenua.

NunyktuBHocTh. KaTynika HWHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
SAsnenue camonHaykuuu. IJ{C caMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHnueckne yCTPOWCTBA W TEXHOJOTHYECKUE IPOUECCHI: MHAYKIIMOHHAS
MeYb, COJICHOMU/I, 3al[UTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUU B MATHUTHOM MOJIE
3emuu.

Hemoncmpayuu.

HaGnronenue sBIeHUS 3JIEKTPOMAarHUTHOW WHTYKIIHH.

UccnenoBanne 3aBucumoct IDJIC MHAYKIMU OT CKOPOCTH HW3MEHEHMS
MarHMTHOIO MOTOKA.

[IpaBuno Jlenua.

[TameHue MarauTa B aIIOMUHUEBON (METHON) TpyoOe.

SIBrneHre caMOMHIAYKIIUH.

UccnenoBanne 3aBucumoctd 3/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CWJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKMUKYM.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenue MHAYKIUU BUXPEBOIO MATHUTHOT'O TOJISL.

HccnenoBanve ssBICHUSI CAMOMHIYKIIHH.

COopka MoJienu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. KunemaTnueckoe M TUHAMHUYECKOE OMHCAHHE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoiBon
JMHAMUYECKOTO OMUCAHUSl TAPMOHUYECKUX KOJEOaHU U3 UX IHEPreTUYECKOTo U
KMHEMATUYECKOTO OMUCAHUS.

Amrmutyga u ¢aza xonebanuil. CBsI3p aMIUTUTYIbI KOJ€OAHUN HMCXOIHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHUI €€ CKOPOCTH U YCKOPEHHUSI.

Ilepron u 4actora kojeOanuid. [lepuon ManbiX CBOOOJHBIX KOJIEOAHMI
MaTeMaTU4Yeckoro wmastHuka. [lepuon CBOOOAHBIX KoJieOaHUN MPYKUHHOTO
MasiITHUKA.

[Tonsitue o 3aryxatonux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
PesonancHass xpuBas. BriusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKONIEOaHUS.



TexHu4yeckne yCTpOHWCTBA U TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl,
Ka4elln, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Koae0aTeNbHOTrO ABMKECHHUS.

Habmroienue HE3aBUCUMOCTH TMEpUO/ia MANbIX KOIeOaHui rpy3a Ha HUTH OT
aAMIUIUTY JIbI.

HccnenoBaHue  3aTyXamolIMX  KOJEOAHMH W 3aBUCUMOCTH  IEpUoja
cBOOOIHBIX KOJIEOaHUH OT COMPOTUBIICHUSI.

HccnenoBanne KkojebaHWW Tpy3a HA MACCHBHOM TMpYXHUHE C IEIBIO
(dopMHpOBaHUS MIPEACTABICHUN 00 UCaNbHON MOJENH MIPYKUHHOTO MAasTHUKA.

3aKOH COXPAHEHHUs YHEPTUH NP KOJIeOaHUIX I'py3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJCOAHU.

HaGnronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKym.

N3mepenne mnepuona CBOOOJHBIX KOJIEOAHMI HUTSHOIO U IPYXKUHHOIO
MasITHUKOB.

N3ydeHne 3aKOHOB ABM>KEHUS TeJa B X0/I€ KOJIeOaHH Ha yIPyroM MoABECE.

N3yyeHnue nBUKEHUS HUTAHOTO MasTHUKA.

[IpeoOpa3oBaHue YHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yobIBaHUS aMIUTMTYAbI 3aTyXaIOLUX KOJeOaHUH.

HccnenoBanue BHIHYKICHHBIX KOJCOAHU.

Tema 2. dnekmpomazcnummnsple KoaedaAnUA.

KonebatenbHblii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KoOJIeOaHUS B
uaeansHoM KonebatenbHoM KoHType. Dopmyna Tomcona. CBsi3p aMIUIUTYIbI
3apsiia KOHJAEHCAaTopa ¢ aMIUTMTYAON CHIIBI TOKa B KOJIe0aTEIbHOM KOHTYPE.

3aKOH COXPAHEHHUs YHEPTUU B UJI€a]IbHOM K0JIE0aTEIbHOM KOHTYPE.

3aryxaromue JIEKTPOMAarHUTHBIE KoJsie0aHusl. BeiHyXncHHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHusl.

[lepemeHHbIil TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYAHOE U
JEUCTBYIOILIEE 3HAUYEHUE CHUJIbl TOKA W HANpPSDKEHMsT IPU pasinuyHOM (dopme
3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHH.

CuHycOMIQIbHBI MEPEMEHHBI TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIEMM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PEe30HAHC TOKOB.
Pe3onanc HanpsikeHuUN.

WneaneHplii  Tpanchopmatop. IlponsBonactBo, mepegauya MU noTpebieHue
ANEKTPUYECKON SJHEPTUH.

DKOJIOTUYECKHE PHUCKM TMpU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa
UCIIOJIb30BAHUSA JJIEKTPOIHEPIUU B ITIOBCEIHEBHOM KU3HHU.



TexHu4yeckre yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: JJIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Hemoncmpayuu.

CBOOOHBIE AJIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuorpaMMbl 3J1EKTPOMarHUTHBIX KOJIEOaHUH.

['eHepaTop He3aTyXaroMMX 3JIEKTPOMAarHUTHBIX KOJICOaHUH.

Mojenb 3JIEKTPOMAarHUTHOTO T€HEPATOpa.

BbIHyK€HHbBIE CUHYCOMIaIbHbIE KOJIEOaHUSL.

PesucTop, kaTymka MHAYKTMBHOCTM M KOHJIEHCATOP B LIENM IEPEMEHHOTO
TOKA.

Pe3onanc mnpum mocienoBaTEIbHOM COEAMHEHWM PE3UCTOpPA, KATyLIKH
MHAYKTUBHOCTH U KOHJIEHCATODA.

YcTpoicTBO M IPUHIIUI IEUCTBUS TpaHcpopmaTopa.

Mopens TMHUY IEKTPONEPEAAYH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccenenoBanye NEPEMEHHOTO TOKAa 4Yepe3 IOCIEN0BATENbHO COCIMHEHHBIE
KOHJIEHCATOp, KATYILIKY U PE3UCTOP.

Habmroienue 31eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue padOThl HCTOUHUKOB CBETA B LIENH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMaAZHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCIOBHA HMX pacnpocTpa”enus. llomepeunsie u
IIPONOJBHBIE BOJHBL. llepuon, CKOpOCTH pacnpoCTpaHEHWsT W JUIMHA BOJIHBL.
CBolicTBa MEXaHUYECKHMX BOJH: OTpPa)XKCHHE, NpeIoMJIeHHE, MHTeppEepeHLUs U
mudpaxims.

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPELBI.

DNEKTPOMAarHUTHBIC BOJIHBL. Y CIIOBHS M3JIYyYCHHUs JJIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opueHTalMs BEKTOPOB B 3JICKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  3JIEGKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  IPEJIOMIICHUE,
noJisipu3anusi, UHTeppepeHuns u Au(pakius.

[IIkayia 3JIEKTPOMarHUTHBIX BOJH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3u U TeneBuacHus. Pagnonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.



TexHuyeckre yCTpPOWCTBA M MNPAKTHUYECKOE MPUMEHEHHE: MY3bIKalIbHbIC
MHCTPYMEHTBI, pajiap, paauonpruéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neub,
yJIbTPAa3BYKOBasl TUarHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue U pacpPOCTPAHCHUE TTONIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKa.

3aBUCUMOCTbH JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HaGmronenue orpakeHus 1 MPEeTOMIICHUSI MEXaHUYECKHUX BOJTH.

Ha6nronenune nnatepdepennmm u qudpakimy MEXaHUIECKUX BOJH.

AKYCTHYECKHI pE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTON KoseOaHuil.

UccnenoBanne  CBOMCTB ~ DJJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHUE,
npesioMiIeHHUe, Moispuzanus, Audpaxuus, tHTephepeHIus.

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAhUOIETOBOTO U3TyICHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMoMHEHOE paclpoCTpaHEHUE CBETA B OJAHOPOIHOM cpexe. Jlyu cBera.
To4eYHBIN UCTOYHUK CBETA.

OTtpaxkenue cBera. 3akOHbI OoTpaxkeHusi cBeta. [locTpoeHue n3zoOpaxeHuit B
wiockoM 3epkaie. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeh
npenomiieHus. OTHOCHUTENBHBIN MTOKa3aTelb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETa M COOTHOUICHHWE MJMH BOJIH NPU MEPEXOJAE MOHOXPOMATHYECKOTO CBETA
yepes3 rpaHully pas3jena AByX ONTUYECKUX CPe/l.

Xon nmyueit B mpusme. Jucnepcust cBeta. ClOXKHBIM cocTaB 0eloro cpeTta.
[Ber.

[TonHoe BHyTpeHHEEe oTpaxkeHue. [IpenenpHbIil yroi MoaHOrOo BHYTPEHHETO
OTPAXKECHMUS.

Cobuparomiie u  pacceuBaromue JuH3bl. Tonkas nuH3a. DOKycHOE
paccTosiHME M ONTHYecKass cuia TOHKOM JIMH3bL. 3aBUCUMOCTh (DPOKYCHOTO
pPAcCTOSIHUSL TOHKOW cepruyecKkod JIMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOIO
MOKa3aTess MPeIoMICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.



Xoja jy4a, OpOUIEAUIEro JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudeckod ocu. IlocTpoeHue wu300pak€eHU TOYKHM M OTpe3Ka MpSIMOM B
coOMparolUX U pacCeMBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTrueckue npudopsl. Paspemaromiast cmocodHoCTh. a3 kak onTuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. HWurepdepeniuss cBera. KorepeHTHblE HMCTOYHUKHU.
YcnoBusi HaOMIONEHWS MAaKCUMyMOB M MHUHHMYMOB B HWHTEphEpPEHITMOHHON
KapTHUHE OT JBYX KOT€pPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakuvoHHas pemérka. YclIoBUE HaOIIOESHUS
[VIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMAaTHMYECKOrO0 CBETa Ha
IUPPaKIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHu4yeckre yCTpOWCTBA M TEXHOJOTHYECKHE IIPOLECCHI: OYKH, JyIa,
MepucKon, Qoroamnmnapar, MUKPOCKOI, MPOSKIIMOHHBIA amnmapar, MPOCBETICHUE
OTITHKH, BOJIOKOHHASI ONTUKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAYKEHHS CBETA.

Hccenenosanne npesoMIICHHs CBETA.

Habmtoienue noaHoro BHyTPEHHEro oTpakeHus. Mojienb cBeToBoA.

HccnenoBanne xoAa CBETOBBIX IIyYKOB YEPE3 IUIOCKONAPAILIEIbHYIO
IUIACTUHY U TIPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKoOma, TEJIECKONA.

Habmronenue untepdepeHnu cpera.

HaOmrogenne 1iBETOB TOHKUX TUIEHOK.

HaGnronenue nudpaxiuu ceera.

Nzydenne qudpakiMOHHON PEIIETKH.

Habmronenue audpakiimOHHOTO CIIEKTpa.

HabGnronenue aucnepcuu ceera.

HalGnronenue nonsipuzamnuu cBeTa.

[IpuMeHeHue MONSPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HATIPSIKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKmMuUKym.

N3mepeHne nokazaress npeaoMIIeHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUS OT BemiecTBa (Ha
MIPUMEPE KUJKHUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS pACCEUBAIOIIUX JIMH3.

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



[Tomy4yenune n300pakeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIeCKONUYECKUX CUCTEM.

Ha6nronenue nudpaxuuu, tHTEpPEPEHIIMH U MOISPU3ALUN CBETA.

N3ydenune nossipusanuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU JUAJICKTPHUKA.
N3yuenune nHTEpPEPEeHIINN JTA3ePHOTO U3TyYCHHS Ha JIBYX IIETISX.
HabGnronenue aucnepcuu.

HaGnronenue u uccnenoBanue AUPPaKMuOHHOTO CIIEKTpa.

N3mepenue InvHbI CBETOBOW BOJIHBI.

[Tomydyenue criekTpa W3Ty4YEHHUs CBETOAMOAA TIPH MOMOIIU TU(PAKIIMOHHON

PELIETKHU.
Pa3nen 6. OCHOBBI ClIeHUAIBbHON TEOPHUH OTHOCUTEILHOCTH.
I'panuupl  NpUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynars

CIIEUAIBHOW T€OPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOGpaszoBanusi  JlopeHra.
VYcnoBue npuyMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJIEHUE
BPEMEHU U COKpAIIECHUE JTIUHBI.

DHeprus U UMNYJIbC PENATUBUCTCKON YaCTUIIBI.

CBsI3b MacChl C SHEPrUEH U UMITYJIbCOM PEJIATUBUCTCKON YaCTUIIbl. DHEPTHUS
HOKOSI.

TexHuyeckre YCTPOHUCTBA M TEXHOJOTHMYECKUE MPOIECCHI: CIyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIHU 3apsKEHHBIX YACTHIL.

VYyeHnueckuit IKCIepUMEHT, J1a00paTopHbie padOThI, MPAKTUKYM.

OnpeneneHue MMIYyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTUIl B MATHUTHOM TIOJIE).

Pasznen 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3JIydeHHE (U3JIydeHUE aOCONIOTHO YEPHOTO Tela).
3akoH cmenieHust Buna. I'unoresa [1nanka o kBaHTax.

@DoTOHBI. DHEPTrUs U UMITYJIbC (POTOHA.

®dotoadpdext. OnbiThl A. I'. CroneroBa. 3akonbl hoTtorddekra. YpaBHeHHe
OiHmreiHa 11 hotodddexra. «KpacHas rpanuiay Gorosrddekra.

JlaBnenne cBeta (B UYAaCTHOCTH, [IaBICHWE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 ¥ a0COJIOTHO OTpaXkaromlyr MoBepxHocTh). Ombiter I1. H.
JleOenena.

BomnnoBseie cBoiicTBa yactull. Bosubl ne bpouns. JnvuHa BonHbL Ae bpoiiiis u
pasMepbl 00JacTH JIOKIM3AIlMU JBWXKYIIEWcs dacTullbl. KopmycKyaspHo-
BOJIHOBOM fyanu3m. Judpakius 371eKTpOHOB Ha KpUCTaIax.

Cneunduka nsmepeHuii B Mukpomupe. COOTHOUIEHUSI HEOMpPeneIEHHOCTEH
I'eiizendepra.



TexHuueckre yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: CHEKTPOMETP,

¢dboTosneMeHT, (OTONATYMK, TYHHEJIBHBI MHUKpPOCKOI, CoOJIHeuHas Oartapes,
CBETOAMO/I.

Hemoncmpayuu.
®otor¢h(DHeKT Ha YCTAHOBKE C IIMHKOBOW TJIACTUHOM.
Uccnenosanne 3akoHOB BHeIHETO GoTodddeKTa.

UccnegoBanne  3aBUCUMOCTHM  CONPOTHUBIICHUS  IMOJIYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Caerommo.
Conuneunas Oatapes.
Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, NPAKMUKYM.
UccnenoBanne Goropesucropa.
N3mepenne nmocrostaHOM [Imanka Ha ocHOBe uccienoBanus Gororddexra.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOMO/T OT HAMPSIKEHHUS.
Tema 2. @uzuxa amoma.
OnbITEl MO HKCCIENOBAHUIO CTpoeHUs aroMa. I[lnmaHerapHass monelib aroMa
Peszepdopna.
[Toctynatel bopa. M3nydyenue u norjomieHue GOTOHOB MPH MEPEX0ae aToMa
C OJIHOTO YPOBHSI SHEPrUU Ha APYTOM.
Bunpl cnexktpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/aA.
CnoHTaHHOE U BBIHYKJICHHOE M3IydyeHue cBeta. Jlazep.
TexHuueckne yCTpPOMCTBA M TEXHOJOTHMYECKHE IMPOLECChI: CIEKTPaIbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBINH KOMITBIOTED.
Hemoncmpayuu.
Mopnens onsita Pesepdopra.
Habmronenue nuHeRYaThIX CIIEKTPOB.
YCTpOUCTBO U IEMCTBUE CYETUMKA MOHUZUPYIOIIUX YACTHLL.
Ornpenenenue JIMHBI BOJHBI Ja3€PHOTO U3TyUYECHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKYM.
Habmronenue muHeH4aToro crekrpa.

HccnenoBanue criekTpa pa3peKEHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocTossHHON PunGepra.

Tema 3. Qu3uka amomno2o a0pa u INEMEeHmMaAPHbIX YACMULY,.

Hyxknonnass monens sapa ['eiizenOepra—lMBanenko. 3apsa sapa. MaccoBoe
qucio saapa. M30Tomnsl.

PannoaktuBHOCTh. AJbda-pacnaz. OJEKTPOHHBIM M TO3UTPOHHBINA OeTa-
pacnaz. ['amMa-u3nydeHue.



3aKOH paJUOAKTUBHOIO pacnana. PaauoakTUBHBIE H30TOINBI B IMPUPOJIE.
CBoiICTBa MOHHU3UPYIOLIETO0 HU3Ty4YeHUS. BiMsHUE paguMOaKTHUBHOCTH Ha YKUBbIC
opranu3Mbl. EctecTBeHHBIN (oH n3nydeHus. Jloumerpus.

DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. JleexT maccer sapa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepusie peaktopsl. [Ipobnemsr
yOpPaBIsIEMOr0 TEPMOSIAEPHOTO CHHTE3a. OJKOJOTMYECKUE aCIEKThl pPa3BUTHS
AJIEPHON DHEPTETUKH.

Metonbl perucTpanuy U NCCAEAOBAHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aUMOJCUCTBUSA. bapuoOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHoM Moaenu. KBapk-rimrooHHas MOAENb aApOHOB.

®usuka 3a npegenamu CrtaHmapTHOM Monenu. TéMmHas Matepusi U TEMHas
JHEPIHUsl.

EnunctBO u3nyeckoil KapTUHBI MUpA.

TexHu4yeckre yCTpoucTBa U TEXHOJOTHUECKUE MPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSACPHBIA peakTop, aTomHasi OomoOa,
MarHUTHO-pE30HaHCHAasi TOMOTrpadusl.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

UccnenoBanue TpekoB yacTull (110 ToTOBbIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue norsomieHns 0eTa-4acTuIl aTFOMUHAEM.

Pasnen 8. JjieMeHTBI aCTPOHOMMHU M ACTPOPUZUKH.

Otanbl pa3BUTHs acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKH ISl OOBSICHEHUS MPUPOIbI
KOCMHYECKHX 00BEKTOB.

MeTonbl  acTpOHOMUYECKUX HccienoBaHuid. COBpPEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3AbI, IUIAHETHI, UX BUIHUMOE
JIBUKEHUE.

ConneuHas cucrema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CoJIHLIA U 3BE3 .

3BE3M1bI, X OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CeKTpajabHbIN KJIACC —
CBETUMOCTBY». 3BE3bl IJIaBHOM MOCJIEIO0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J TJIABHOM ITOCJIENOBATENBHOCTH. BHyTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3BOoMonMU CoyHIA U
3BE31. DTanbl )KU3HU 3BE3/I.

Mneunsiii Ilyte — Hama [amaktuka. Ilomoxxenne n aBmxenue ConHua B
I'anmaktuke. Tunel ranakruk. Paguoranaktuky u xBaszapsl. UEpHBIE ABIPHI B AApax
rajgaKTHK.



Bcenennas. Pacmupenne Bcenennoii. 3akon Xa06ma. Pasberanve ramakTuk.
Teopus bonbioro B3peiBa. PEIMKTOBOE U3IIydEHHUE.

MacmirabHas cTpykTypa Beenennoit. MeraranakTuka.

Hepewménnbie mpobieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

HaGnronenust 3B€3H0ro0 HebGa HEBOOPYKEHHBIM IJ1a30M C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUN JIJISi OTPEeIeTICHUS TOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be31usg (CeBEepHOro Moyymapus MU spKue
3BE3/bI.

Habmronenuss B Teneckon JlyHBI, IIaHeT, TyMaHHOCTEH U 3BE3NIHBIX
CKOIUICHUHU.

Pu3nYecKUuil NPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BETUYMH C MCIOJIB30BAHMEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AGCOJIIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTA U3MEPEHUN (DU3NUECKUX BEIMYUH.
OueHka rpaHul] HOrpeIHOCTEN.

IIpoBeneHHE  KOCBEHHBIX HM3MEPEHHM, MCCICAOBAHMM  3aBUCHUMOCTEMN
(U3MYeCKUX BEIWYMH, TPOBEPKA MPEAIOKEHHBIX THUIOTe3 (BBIOOp H3 pPabdoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pasleliax «YUYEHHYECKUH  OIKCIEPUMEHT,
nabopaTtopHbIe pabOThI, MPAKTUKYM).

O0o001maroniee NOBTOPEeHHUE.

O06o00uIeHne U cucTeMaTH3alus COepkKaHusl pa3iesioB Kypca «MexaHukay,
«MonexynsipHast pu3MKa U TEPMOJUHAMUKAY, «IJIEKTpoauHaMukay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHATIBHOM TEOPUH OTHOCUTENIbHOCTW», «KBaHTOBas
buznka», «MEeMEHTbl aCTPOHOMUU U aCTPOPUIUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M ATUYECKOH cpepax NesTeTbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMCATEIIbHOM,
CUCTEMAaTU3HUPYIOIIEeH, OOBSICHUTEIBHOW M  MPOTHOCTHYECKOM  (DyHKUUH
(bu3nyueckoil Teopuu, poiib (HU3NUIECKON Teopun B POPMUPOBAHUU MPECTABICHUIN
0 (u3nUecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM pSay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IIPUPOJIE.

MexnpeaMeTHble CBA3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX CBS3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnoie nonamus, C6A3AHHbBIE C UIYUECHUEM MEMO006 HAYUHO20
no3HanuA: ABJICHWE, Hay4yHbIA (akT, rumoresa, (pU3Mveckas BEIUYMHA, 3aKOH,



TeOpHs, HAOIIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHE,
HOrPELIHOCTH U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peELICHUE CUCTEMBl YypaBHEHUH. TpUTrOHOMETpUUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOX/JIECTBO. BEKTOpPBI M MX MPOEKIMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IponsBoaHble 3neMeHTapHBIX (QyHkuMid. IIpu3Haku 1onoOUs TPEYrOJIbHUKOB,
OIIpeEICHUE IIOIAAM MJIOCKUX (Uryp U 00bEMA Tell.

Buonozun: »>nextpuueckue SBICHHUS B KUBOM NpuUpojie, KoieOaTelbHbIE
JIBWKEHUS B JKMBOM NPUPONE, SKOJOTMYECKHE PUCKH TNPH MPOU3BOJICTBE
AJIEKTPO3HEPIUH,  BJIEKTPOMArHUTHOE  3arpsi3HEHUE  OKpYXarollel  cpensl,
yJIBTPa3ByKOBasi JUArHOCTHKa B MEIULMHE, ONTUYECKUE SIBICHUS B IKUBOU
IPUPOJE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAs! CTPYKTYypa TBEPABIX
T€l, MEXaHU3Mbl OOpa30BaHUsI KPUCTAUIMUECKOM pEIIETKH, CHEKTPaJIbHBIN
aHaJIN3.

T'eocpagpua: MarHuTHBIE TONOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
(dhoTochEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua: TpPUMEHEHHE [OCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
AJIEKTPOJIBUraTeNlb SIkOoOM, reHepaTtop MEPEeMEHHOro TOKa, MHIYKLMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3JIEKTPOJABUIATENb, paaap, paaHuONPUEMHUK, TEIEBU30D,
antenHa, tenepon, CBY-meub, ynbTpa3ByKkoBas AHATHOCTUKA B TEXHHKE,
INPOCKLMOHHBIN annapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIlyTHUKOBbIE
NpUEMHUKH, STIEPHAsl YHEPreTHKA U SKOJIOTMYECKHUE aCIIEKThI €€ Pa3BUTHSI.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS Yy4yeOHOro mpemmera «Dusnkay
JOJIKHBI OTPaXaTh TOTOBHOCTh M CIOCOOHOCTh O0YYAIOIINXCS PyKOBOACTBOBATHCS
c(hopMHUPOBAaHHOW BHYTPEHHEH MO3WIIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllu{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HCHHOTO
OMbITA U ONbITA AEATEILHOCTH B IMPOILECCE pEAIM3alUA OCHOBHBIX HANPABICHUN
BOCIIUTATENIbHOW JIEATENBHOCTH, B TOM YHCJIE B YACTH:

rPaKAAHCKOI0 BOCIIUTAHUSA:

e cOpMUPOBAHHOCTh TPAXKMTAHCKOM  TO3UIMU  OOydYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 00IIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYETIOBEUECKUX TyMaHUCTUUYECKUX U
JEMOKPATUYECKUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIIBHOCTh B HHTEPECAX I'PAKIAHCKOTO
oOlIecTBa, Y4yacTBOBaTb B CaMOYMNpaBleHUH B 00Opa3oBaTeIbHOU
OpraHH3alluy;

e YMEHHME B3aUMOJICCTBOBAaTH C COLUUAIBHBIMA  WHCTUTyTaMH B
COOTBETCTBHH C MX (DYHKIMSIMU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPHUOTHYECKOT0 BOCIIUTAHUS:

e copMUPOBAaHHOCTH POCCHUICKOU rPaXKJaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA;

e IIEHHOCTHOE OTHOUIEHHWE K T'OCYJIapCTBEHHBIM CHMBOJAM, IOCTHKECHHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

e copMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO MMOBEICHNUS,

e CIIOCOOHOCTH OLIEHMWBATH CUTYAlUIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OpPHUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM
YUCJIE B ICSATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JUYHOTO BKJIa/a B TOCTPOCHUE YCTOMYMBOIO OYIyIIETO.

3CTETHYECKOr0 BOCTIMTAHUA:

e DOCTETMYECKOE OTHOIIEHWE K MHUPY, BKJIIOYasg O3CTETUKY HAy4dHOIO
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



WHTEpEC K pa3ndHbM chepaM MpodecCHOHATLHON ACSITEIBHOCTH, B TOM
Yuclie CBSI3aHHBIM C (U3MKOW M TEXHWKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp Oyayiieit nmpodeccuu U peain30BbIBaTh COOCTBEHHBIC
’KU3HECHHBIC TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3OBaHMIO M CamMOOOpa30BaHUIO B
o0nactv (GPU3MKYU HA MPOTHKEHUU BCEH JKU3HH.

IKOJOTHYIECCKOT0O BOCIIMTAHUSA

c(OPMUPOBAHHOCTh IKOJOTUYECKON KYJIbTYphl, OCO3HAHHE TJI00aTbHOTO
XapakTepa dKOJOTHUYECKUX MPoOieM;

IUIAHUPOBAaHUE W OCYILECTBIICHUE JEHCTBHI B OKpYXarolled cpeae Ha
OCHOBE 3HaHUS 1IeJIeil YCTOHYMBOTO Pa3BUTHUS YEIOBEYECTBA;

paciiipeHre OMbITa NEATEIbHOCTH 3KOJOTHYECKOW HampaBlIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (PU3HKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKHU;

OCO3HAHHME IIEHHOCTU HAyYHOW JAESTEIbHOCTH, FOTOBHOCTH B IMPOIECCE
U3ydeHus: (PU3UKH OCYLIECTBIATh MPOEKTHYID M HCCIEI0BATEIBCKYIO
NEeSTENBHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE [1eiiCTBUSA
Bba3oBble Jjornueckue 1eMCTBUA:

CaMOCTOSITENIbHO  (pOpMyNHMpOBaTH M aKTyalM3HpOBaTh  MpodieMy,
paccMaTpUBaTh €€ BCECTOPOHHE;

OTIPECTATh 1IeN JAEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS;

BBIBIISITh 3aKOHOMEPHOCTH U TPOTUBOpPEYMS B paccMaTpUBAEMBIX
(bu3NYECKUX SIBICHUSAX;

pa3palaThIBaTh IUIaH PEUICHHs TPOOIEMBI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepHalbHbIX U HeMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIeATENILHOCTh, OLEHUBATH COOTBETCTBUE
pE3yNIbTAaTOB LIEJSIM, OLIEHUBATh PUCKH MOCIEICTBUHN AEATEIbHOCTH;
KOOPJMHHUPOBaTh M BBINOJHATH pabOTy B YCIOBHUSIX PEabHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KpEaTUBHOE MBIIIJICHUE NIPU PELICHNH KU3HEHHBIX MTPOOIIEM.

Ba3oBnle uccienosarejnLcKue JeHCTBUSA:

BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMUA MOHATUSIMH U METOJaMU
(bU3nYeCcKON HAYKH;



BJIAJETh HAaBBIKAMH  y4€OHO-HMCCIIEIOBATEIHCKOM u MIPOEKTHOU
JESTEIbHOCTH B 00J1aCTH (DU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pelIeHHus 3a1ad  (PU3N4EecKoro
COJIepKaHusl, MPUMEHEHHUIO PA3IUYHBIX METOOB MMO3HAHUS;

BJIQ/IETh BUAAMH JCSITENBHOCTH MO TMOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHbIX Y4EOHBIX
CUTyalusiX, B TOM YHUCJIE€ NPU CO3JAaHUM Y4YEOHBIX NMPOEKTOB B 00JacTH
buzukwy;

BBISIBJISITH NIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3WpOBaTh 3ajady,
BBIIBUraTh THUIOTE3y €€ pELIEeHUs, HaXOAUTh AapryMEHThl s
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KICHUI, 3a/l1aBaTh MapamMeTpbl U KpUTEPUU
peIlIeHus;

aHAJIM3UPOBAaTh TMONYYCHHbIE B XOJAE pEIICHUS 3aJayd Pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX IOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBUSIX;

CTaBUTb M (POPMYIHMPOBATh COOCTBEHHBIE 3aJjaud B 00pa30BaTEIbHOU
AESITeIbHOCTH, B TOM YHUCIIE TIPU U3YYCHUH (DU3HUKY;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OI€HUBATh NPUOOPETEHHBIH OIIBIT;
YMETh NEPEHOCUTh 3HAHHUA 10 (U3MKE B MPAKTUYECKYIO 001acTb
KHU3HEACSITEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;
BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTb OpPUrHHAJIbHBIE TTOAXO0/IbI U PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 337a4H, 10IYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

Pabora ¢ nundopmanmeii:

BJIa/IETh HABBIKAMHU MOJydyeHHUs MH(POpMaluu (HPU3HUECKOTO COJEp KaHus
U3 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYILECTBIATH TOUCK,
aHaIu3, CUCTEMAaTH3alMI0 U WHTEpHpEeTaluio HH(POPMALUU Pa3InYHbIX
BUJIOB U (DOPM TpeACTaBICHUS;

OLIEHUBAThH JOCTOBEPHOCTbh UH(OpMALINH;

UCIIONIb30BaTh CPEACTBA MH(MOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B  PEUICHUMH KOTHUTUBHBIX, KOMMYHHMKATUBHBIX H
OpPraHM3allMOHHBIX 3a/Ja4 C COONo/IeHHeM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAITIOHHON OE€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEPIKAHUS B pasziIMyHBIX (popmarax c
y4€TOM Ha3HaueHUs WHOOpPMALMKM M UEJNEBOH ayIUTOPHH, BBIOUpas
ONITUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YaJIU3aIUH.

KoMmyHuKkaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiiCTBUA:



OCYIIECTBIISAT, OOILIEHHE Ha Yypokax (U3UKH W BO BHEYPOUHOU
JESITeIbHOCTH;

pacrno3HaBaTh MPEANOCBUIKM KOH(DJIMKTHBIX CHUTyallMil W CMsr4arh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

INOHMMaTh M WCHOJNb30BaThb  INPEUMYIIECTBA  KOMAaHIHOM U
WHIUBUyTBHON PaOOTHI;

BbIOMpATh TEMATHUKYy U METOJbI COBMECTHBIX JACHCTBUI C y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEHN Ka)10T0 4jieHa KOJUIEKTHBA,

OPUHUMATh ILI€JIM  COBMECTHON JI€ATENbHOCTH, OpPraHU30BbIBaThb U
KOOPJIMHHUPOBATh JIEHCTBUS MO €€ JOCTHIKEHHMIO: COCTAaBJAThH IUIaH
JACUCTBUIA, pacIpeeNaTh POJU ¢ y4ETOM MHEHUM YJaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHON pabOTBHI;

OLICHMBATh KauyeCTBO CBOET0 BKJIAJa M Ka)XXAOI'O YYaCTHHKA KOMAaHJbl B
OOIIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejaraT HOBbIE MPOEKTHI, OLIEHWBATh HAEU C TMO3UIMH HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyalusiX, MpOSABISATH  TBOPYECTBO U  BOOOpakeHHE,  OBITH
MHUIIMATUBHBIM.

PerynsiTuBHbIE YHMBepPCaJbHbIE Y4eOHbIE NeiCTBHUSA
Camoopranusanus:

CaMOCTOSITENIBHO ~ OCYILECTBJIATH  ITO3HABATENIBHYIO JIESTEIBHOCTH B
obnmacti GU3NKK W aCTPOHOMHH, BBISBISATH MPOOIEMBI, CTAaBUTh U
(dbopmynupoBaTh COOCTBEHHBIE 331a4H;

CaMOCTOSITENIPHO COCTAaBJIATh IJIaH PEUIEHUS PACUETHBIX U KAYECTBEHHBIX
3a/a4, TUIaH BBIMOJIHEHUS MPAKTHYECKOH paboThl ¢ YU4ETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 MIPEATIOYTCHU;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paclIMpATh  paMKH  y4yeOHOTO TMpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO SPYAUIHMH B 00IacTU
(Gu3MKHM, MOCTOSHHO TOBBIIATH CBOM 0O0pa30BaTeIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBIN HHTEJJIEKT:



JaBaTh OLICHKY HOBBIM CHUTYAlUsIM, BHOCUTb KOPPEKTUBBI B ACATEIIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJIAJETh HABBIKAMM [IO3HABATEJIBHOM peQuieKCUM KaK OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHUI;

UCIIO/Ib30BaTh MPUEMBI pedIIeKCUU I OLEHKHW CHUTYallMd, BbIOOpa
BEPHOTO PEUICHUS;

YMETh OLEHHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PELIEHUS MO HX
CHIKEHUIO;

NPUHUMATh MOTHMBBI M apPryMEHThl JIPyTUX IIPU aHAJIU3€ PE3YJIbTATOB
JIeSITeILHOCTH;

MPUHUMATh ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M ApryMEHThl JPYIMX I[PU AHAJIU3E PE3YJIbTAaTOB
JIeSITEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JAPYTHX HA ONITHOKH.

B mpomecce AOCTHKEHHS JIMYHOCTHBIX PE3yJITATOB OCBOCHHUS MPOTPAMMBI II0
¢busznke 178 YpOBHS CpeAHero oOmero o0pa3oBaHus y OOy4aromuxcs

COBEPILECHCTBYETCSA AMOIIMOHAJILHBIN UHTEJUIEKT, peAnosaraonmii
c(hOpPMHUPOBAHHOCTH:
e CaMOCO3HaHHA,  BKIIOYAIOUIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

OMOIMOHAIEHOE COCTOSHUE, BUCTh HATPABIICHUS PA3BUTHS COOCTBEHHOMN
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B Ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh AManTHPOBATHCS K
OMOIMOHAIEHBIM W3MEHEHUSM W TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMHU, BKIIOUYAIOIIEH CTPEMIIEHUE K JOCTUKEHUIO EH
U yCrexy, ONTUMH3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOS W3
CBOUX BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOMEH CIOCOOHOCTh TOHMMATh AMOIMOHAIIBHOE
COCTOSIHUE JpPYTMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIGHBIX ~ HaBBIKOB, BKJIIOYAIONIMX  CIIOCOOHOCTh  BBICTPAUBAThH
OTHOUIEHUSI C JPYTUMHU JIOJIbMH, 3a00TUTHCS, MPOSIBIATH HMHTEpPEC U
paspemarb KOHQIUKTHI.

I[MPEJIMETHBIE PE3VJIbTATBI



K xonmy oOyuenus B 11 Knacce mpeaMeTHbIe pe3ylbTaThl Ha YriyOI&éHHOM
YPOBHE JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTh Y 00YUAIOITUXCSI YMEHUIA:

NOHMMAaTh podb (GU3UKK B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax AeaTeIbHOCTH YeJIOBEeKa, POjb U MECTO
(Gu3MKN B COBPEMEHHOW Hay4HOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPAaKTUYECKOM JACATEIbHOCTH 4YEJIOBE€Ka M JAJBHEHIIEM  HAy4HO-
TEXHUYECKOM Pa3BUTHUH, 3HAYECHUE OINUCATEIIBHOM, CUCTEMAaTU3UPYIOILEH,
OOBSICHUTENFHON U MPOrHOCTUYECKOW (YHKIUN (PU3NUECKON TEOpUU —
ANEKTPOAUHAMHUKY, CIIEHHAIBHOU TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOU
¢bu3uky, posb puzmyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHUHN O
¢bu3nYecKol KapTUHE MUpPA, MECTO (PU3UUYECKON KapTUHBI MHUpPa B OOIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;
pa3iauyaTh YCJIOBHS MNPUMEHUMOCTH Mojenell (QHU3MYEeCKHX Tel H
NpOLIECCOB  (ABJICHUM): OJIHOPOJHOE JIIEKTPUUECKOE U  OJHOPOJIHOE
MarHUTHOE TOJIsl, TApMOHUYECKUE KOJeOaHUs, MAaTEMAaTUYECKUNA MaSITHUK,
WJCATbHBIA TMPYKUHHBIA MAsiTHUK, TAPMOHMYECKUE BOJIHBI, WICAIBHBIN
KoJie0aTeNbHBIN KOHTYD, TOHKas JTMH3a, MOJIETIel aTOMa, aTOMHOTO spa U
KBaHTOBOW MOJIEJIN CBETA;

paznuuath yCJIOBHUS (TpaHUIIbl, O0JACTH) MNPUMEHUMOCTH (HU3UYECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHMUS,
UCIIOJb3Yysl OCHOBHBIE TIOJIOKEHUSI W 3aKOHBI DJJIEKTPOJAMHAMUKH U
CHEUUaIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPAHEHMS
ANEKTPUYECKOro  3apsaa, cwia Ammnepa, cwia JlopeHuma, 3akoH
AJIEKTPOMArHUTHOM  WHAyKIuU, TnpaBuio Jlenna, cBsi3p  IJIC
CAMOMHIYKIIMM B D3JIEMEHTE DJJIEKTPUYECKOM ILENU CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  IOCTYJaTbl  CHEUUAIbHOM  TEOpUHU
OTHOCUTEJIbHOCTH DUHIIITEIHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MIPOLIECCHI U SBJICHHUS, UCIIOJIb3YSI
MOJIOKEHUs]  KBaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA 1A
dororddekra, mepBeli W BTOpoM mocTynaTel bopa, mpUHLHUI
COOTHOUIEHUsI HeompenenéHHocreil ['eiizenOepra, 3akOHbI COXPAaHEHUS
3apsiIOBOTO U MAaCCOBOT'O YHCENI U DHEPIUU B SAECPHBIX PEAKIUAX, 3aKOH
PaAMOaKTUBHOTO pacnaia);

ONHUCHIBaTh (PU3UUECKHE MPOLECCHl U SIBICHUS, HCIONb3Yys] BETUYHHBI:
HaIPsKEHHOCTD JIEKTPUYECKOTO MOJISA, IIOTEHIMAN 3JIEKTPOCTATUYECKOTO
NOJIsl, Pa3HOCTh IOTEHUUAJIOB, DSJIEKTPOJABWXKYILIAS CHJIA, HMHIYKIUSA
MAarHuTHOI'O ITOJISl, MAarHUTHBIM IOTOK, CWIa AMIEpAa, WHIYKTHBHOCTb,



AIIEKTPOJBIKYINAs CHJIAa CAMOMHAYKIMH, BSHEPTUs MAarHuTHOTO TMOJIs
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUI WMITYJIbC, TOJHAs JHEPrus,
DHEPrusi MOKOS CBOOOAHON YacTHUIIBI, PHEPIUs W HUMIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsijl A1ipa, SHEPTHUS CBS3U SAIPa;

OOBSICHATL  OCOOGHHOCTH  MpPOTEKaHWs  (U3UYECKUX  SIBICHUU:
AIIEKTPOMArHUTHAsI UHAYKIIMS, CAMOMHIYKIIUS, pE30HAHC, HHTEp(epeHIINs
BOJH, JAudpakmusi, [AWCHEepcusi, IMOJHOE BHYTPEHHEE OTpaKeHHUE,
dorosnekrpuueckuii apdext (poroaddext), anpda- m Oera-pacnagbi
aaep, raMMa-usaydeHue sanaep, (u3nYecKue MNPUHIUIBI CHEKTPATbHOTO
aHanu3a 1 paboThI J1a3epa;

OIIpeNeNIATh HANpaBJICHUE WHAYKIMUW MArHUTHOTO TMOJIS MPOBOJHHUKA C
TOKOM, cuiIbl Amniepa u cuiibl Jlopenna;

CTpOUTH M300paKeHUe, CO37JaBaeMOe TTIOCKUM 3€PKajioM, TOHKOW JIMH30M,
M PaCCYUTHIBATh €T'0 XapaKTEPUCTUKH;

HNPUMEHITh OCHOBOIIOJIAralOIMEe ACTPOHOMMYECKHE IOHITHUSA, TEOPHUU U
3aKOHBI JUIA aHaMW3a ©W OOBICHEHWS (PU3WYECKHX TPOIECCOB,
MPOUCXOSAIINX B 3BE3/1aX, B 3BE3IHBIX CHCTEMax, B MEKIaJlaKTUYECKOM
cpeze; IBMKEeHUsI HeOSCHBIX Tell, SBONIONNY 3BE311 M BeeneHHoi;
IPOBOJUTh HCCIIEOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHMH C
UCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHMH, TpU H3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBHCHUMOCTH
¢u3nveckux BEJIWYMH B BHJE TpapuKOoB C Y4ETOM aOCOIIOTHBIX
HOTPEIIHOCTe  W3MEpPEeHMH, JenaTb  BBIBOABI IO  pe3yJibTaraMm
UCCIIEIOBaHMUS;

NPOBOANTH KOCBEHHbIE H3MEpPEHHUs (U3MUECKHX BEIMYUH, MPU HTOM
BBIOMpPATh ONTHUMANBbHBIM METOJ] HM3MEpEeHHs], OLEHHBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHIA;
MPOBOAMUTH ONBITHI MO MPOBEPKE MPEITI0KEHHONW THUIOTE3bI: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTANIbHYIO YCTAaHOBKY, aHAJTU3UPOBATD
MOJY4YEeHHbIE pPe3yJbTaThl W JAeJaTh BBIBOJ O CTAaTyce MpPEeIOKEHHON
TUIIOTE3bI;

OTKCHIBATh METOABI MOJYyYEHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOmo1aTh TpaBuia 0€30MacHOro TPyIa MPHU MPOBEICHUN WCCIICI0BAHMMA
B paMKax y4eOHOTO OKCIEepUMEHTa, TpPaKTUKymMa H  y4eOHO-
MCCIIEIOBATENIbCKOM M TPOEKTHOW JAESTENbHOCTH C HCIOJIb30BaHHEM
M3MEPHUTENIbHBIX YCTPOUCTB U JIa0OPaTOPHOTO 0O0PYI0BAHHS;

pemate pacy€THBIE 3a4a4d C SIBHO 3aJaHHOW M HESIBHO 3aJaHHOU
¢u3nveckoil MOJAENbIO: HAa OCHOBAaHMM aHalIW3a YCJIOBUSA BbIOMpPATH
¢usnyeckue MOJAENH, OTBEYAIOIIUME TPEeOOBAHUSAM 3a/auyd, MPUMEHSTH



(bopMyITBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAaThl (PU3UUYECKUX TEOPHM
NpU  WCIOJB30BAHUM MAaTeMAaTUYECKUX METOJOB PpEIICHHS  3ajad,
NPOBOJUTH PACUETHl HA OCHOBAHUH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOJBI PEIICHHS C YUYETOM TOTYICHHBIX
pE3yNbTaTOB;

pemath KadeCTBEHHBIE 3a7adud, TPeOyIolue NpPUMEHEHHUS 3HAHUH Wu3
pa3HBIX pasleioB Kypca GU3MKH, a TAK)KE UHTETPAlliu 3HAHUHA U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYTO
IIEMOYKY PACCYKICHHI C ONTOPOH Ha N3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 PU3NIECCKUE SIBICHUS,

UCTIOJb30BaTh TEOPETUYCCKUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX TPOIIECCOB;

NPUBOJUTh TMPUMEPHI BKIAJa POCCHUCKMX W 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHU;

aHAM3UPOBATh U OIEHWBATH MOCIEACTBUS OBITOBOM M TIPOU3BOJACTBEHHOM
JCSTEILHOCTH YeJIOBEKa, CBSA3aHHOW C (U3MYEeCKHMMH MpoleccaMu, C
TIO3UIIMI 9KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUH O PaIlMOHATLHOM
MIPUPOIONIOIB30BAHNH, & TAK)KE Pa3syMHOM HCTOJIB30BAHUH JTOCTHIKECHUN
HAyKAd W TEXHOJOTUW JUIsl JadbHEUIEro pa3BUTHS YEIOBEYECKOTO
00IIIeCTBA;

IPUMEHSTh pa3InyHbIEe CIOCOOBI paboThl ¢ MHPpOpMaImendn PU3NIECKOro
COoIEepKaHUSI C WCIOJb30BAaHMEM COBPEMEHHBIX HWH(MOPMAIIMOHHBIX
TEXHOJIOTHA, TPU 3TOM HCIOJB30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJOTHH JUIA TIOMCKa, TepepaboTKW W TPEIbsABICHHUS ydeOHOUW W
HAYYHO-TIOMYJISIPHON MH(OpMAINY, CTPYKTYPUPOBAHUS U UHTEPIIPETAIINU
uH(OpMaIUK, TONYYEHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECCKU
aHANMM3UPOBATh  MOJNydaeMyr HWH(OpManuio W OIEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWH, TaK U HA OCHOBE
aHaJlM3a UCTOYHUKA WH(OPMAIINH;

MIPOSIBIISIT OpraHU3aluOHHBIC u MMO3HABATEIILHBIE YMEHUS
CaMOCTOSATENILHOTO  NPHOOPETeHWS  HOBBIX 3HAHUW B  MpOIIECCe
BBITTOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEIOBATEILCKUX padoT;

paboTaTh B TpyNNE C HCIOTHCHHEM pPa3JIUYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATH PA0OTy TPYMIBI, PAIIMOHATEHO PACTIPEACISITh NEATEILHOCTh
B HECTaHJAPTHBIX CUTYaIMsIX, aJeKBaTHO OIICHWBATH BKJIAJ KaXJIOTO U3
YYaCTHUKOB TPYIIIEI B PEIICHHE PAaCCMATPUBAEMON MTPOOIEMBI;



e TMIPOSBISATH MOTUBALIMIO K OyAylIei mpodeccnoHanIbHON AESTETbHOCTH IO
CHELMATBHOCTAM (PU3UKO-TEXHUYECKOTO POpUIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBO 4acos

Ne i/m Konrtpoabnsbie | IIpakTuy
MPOrpaMMbI Bcero
padoThI padoThI
Pazpnen 1. JIEKTPOANHAMUKA
1.1 MarnuTHO€ nosue 14 0 0
1.2 DNEeKTpOMarHuTHas MHAYKIHS 13 1 0
Uroro no pazaeny 27
Paszpnen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanndeckue KoyeOaHus 10 0 0
2.2 DneKTpOMarHuTHBIE KoJieOaHus 15 0 0
)3 MexaHn4yeckue 1 3J€KTPOMarHUTHbIE 10 | 0
BOJIHBI
2.4 OnTuka 25 1 0
Hroro no paszneny 60
Pasznea 3. OCHOBBI CIIEIITMAJILHOM TEOPUM OTHOCUTEJIBHOCTH
3.1 OcuoBel CTO 5 1 0




Uroro no pazaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynsipHO-BOIHOBOM Ayann3m 15 0
4.2 ®duzrka aTomMa 5 0
43 ®du3uKa aTOMHOTO S1pa U 2JIEMEHTAPHBIX 5 0
4acTHI]
Nroro no pazaeny 25
Paznea 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
5.1 DJeMEeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 12 0
Hroro no pasneny 12
Paszea 6. PUSHUYECKUN MPAKTUKYM
6.1 OU3NYECKUI TPAKTUKYM 16 16
Hroro no pazaeny 16
Pa3nen 7. OBOBILIAIOLIEE IOBTOPEHHUE
7.1 CucreMaruzanys 1 00001eHe 15 0

MPEIMETHOTO COACPKAHMSI U OTIBITa
JeSITeNIbHOCTH, TPHUOOPETEHHOTO NPHU




n3ydeHuu kypca ¢usuku 10 — 11 xmaccon

Hroro no paszneny 15
PesepBHoe Bpemst 10 0
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KJIACC
KoauuecTBO Yacon
Ne Ja
Tema ypoka KonTtpoubnsie | IIpakTnuecku |
n/n Bceero u3y
padoTbI e padoThbl
BiauMmoneiicTBre MOCTOSIHHBIX
1 MarHuTOB U MPOBOJIHUKOB C TOKOM. 1 0 0 04.
MarunutHoe nose. ['unoreza Ammnepa
BexTop MarHUTHON MHIYKIUU.
2 [IpuHIMI cyneprno3uuuu MarHuTHbIX 1 0 0 05.
nosied. JINHUM MarHUTHOM UHIYKLIMHA
MarauTHoO€ 1noJie MPOBOHUKA C
3 1 0 0
TokoM. OnbIT Dpcrena 06.
4 Cuna AMmnepa, e€ HanpaBJIECHUE U | 0 0
MOMYJTb 07.
5 Pentenue 3amau 1 0 0
09.
6 [Ipumenenue 3akoHa Amriepa. | 0 0
DIIeKTPOU3MEPUTEILHBIE TPHOOPHI 10.
Cuna JlopeHiia, e€ HanpaBJIeHHE U
7 MOJYyJIb. JIBUKEHHE 3apSKEHHOU | 0 0
YaCTHUIIBI B OJTHOPOTHOM MAaTHUTHOM 11.
rnoJje
8 Pentenue 3amau 1 0 0 12,
9 Pa6oTa cuier Jlopenia 1 0 0




13.1

10 Penrenue 3amau
16.
MarauTHOEe 10JIE B BEIIECTBE.
11 deppoMarHeTKHy, napa- u 17.
JMaMarHCTHKHU
OCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [I[pumenenue 18,
dbeppoMarHeTHKOB
13 Pemienne 3aga4 1o Teme "MarautHoe
moje" 19.1
Pemienne 3aga4 1o reme "MarautHoe
14 |
nose 20.
SIBneHue 3IeKTPOMAarHUTHON
15 uHaykuuu. [loTok BekTopa 23.
MarHUTHON MHIyKITUU
16 OJ1C uHayKIMMu 4.
17 3aKOH ANEKTPOMArHUTHOW WHAYKIIHH
®dapanes 25.
18 Buxpesoe snexrpuueckoe nosue. Toku
dyko 26.1
19 OJIC MHIYKIUU B IBUKYIIIMXCS
IIPOBOJTHUKAX 27.
20 Pemenwne 3amau 30.
21 [TpaBuiio Jlenna




01.

WNunyxtuBHOCTh. KaTyka

22 WHJYKTUBHOCTHU B IIEIIH MOCTOSSHHOTO 02
TOKa
3 SBnenue camounaykiuu. 3/C
CaMOUHAYKIUU 03.
24 DHeprus MarHUTHOTO TIOJISt KaTYIIIKH C
TOKOM. DJIEKTPOMarHUTHOE T0JIE 04.
25 Pemienne 3agau
07.
%6 O0001eHrEe U CUCTEMATU3ALINS
3HaHUU MO TeMe "DNeKTpoaguHaAMHKA" 08.
7 KonTponbsHas pabota 1o teme
"DnekTpoauHaMuKa" 09.
KomnebarensHaasg cucrema. CBOOOIHBIE
28 KojieOanus. ['apmoHnUecKre 10
KOJIeOaHUs )
29 KunemaTnueckoe ¥ TMHAMHAYECKOE
OIIHCaHKE KOJIEOATENbHBIX NBIDKEHUN 11.
DHepreTuveckoe onrcanue. BeiBo
JUHAMUYECKOTO OIUCAHUS
30 TapMOHHYECKHX KOJICOaHUI U3 MX 14
YHEPreTHYECKOTO M KHHEMATHIECKOTO
OIUCAHMS
31 Ammuintyna u (aza KonebaHui 15
32 [Tepron u yacToTa KOJIeOaHHMIA.




[Teproa MabIX CBOOOTIHBIX
KOJIEOaHMI MaTEMaTHYECKOT'O

16.
MmasiTHUKa. [leprnoa cBoO6OJHBIX
Kosie0aHUil MPYKUHHOTO MasiTHUKA
13 3aryxaromye KojaeoaHus.
Breinyxnennsie kojebanus. Pezonanc 17.
34 ABTOKOJIE0aHUS 13
35 Pemienue 3anau
21.
VYpok-koH(pepernuus "MexaHuueckne
36 KOJICOAHUS B MY3bIKAIbHBIX ”
HHCTpyMeHTax" '
O0001IeHrEe U CUCTEMATU3 AL
37 3HaHMI N0 TeMe "MexaHudeckue ”
Kojie0anus" '
18 DNEeKTPOMarHUTHbIE KOJIeOaHHUs.
KonebaTenbHbIl KOHTYD 24.
®opmyna Tomcona. CBsizb
19 aMIUIUTYAbI 3apsiia KOHACHCATOpa C
aAMIUIUTYIOM CUJIBI TOKA B 25.
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHMsI SHEPTUU B
U/IeaTbHOM K0JIe0aTeIbHOM KOHTYpe 05.
3aryxariue JIeKTPOMAarHUTHBIS
41 KosieOaHus. BeinyKaeHHbIE 06

SJICKTPOMArHuTHBIC KoJIe0aHus




[TepemennsbIii Tok. Pe3uctop u

42 KOHJICHCATOp B LEMU MEPEMEHHOTO 07
TOKa

13 Karymika HHIyKTUBHOCTHU B LIENTU
IIEPEMEHHOT0 TOKA 08.

44 3akon OMma JJist 3EeKTPUYECKON Lenu
MIEPEMEHHOTO TOKA 09.
MOIHOCTS IEPEMEHHOI0 TOKA.

45 AMIUTUTYAHOE U JEHCTBYIOIIEE 1
3HAQUYEHHUE CUJIbI TOKA M HAMPSIKEHUS

46 Pe3oHaHC B 35eKTpuUecKoi e b

47 Penrtenue 3amau

13.
NneansHbIiA TpanchopmaTop.

48 IIpousBoacTBO, epeaaya u 14
noTpedieHue 3IEKTPUUECKONH SHEPTHH '
OKOJIOTUYECKHE PUCKU IIPU
MIPOU3BOJICTBE 3JIEKTPOIHEPTUH.

49 Kynbrypa ncnonp3oBanus 15
3JIEKTPOIHEPIHH B TOBCEAHEBHON
KU3IHU

50 Penrenue 3amau

18.

51 Pewienue 3anau

19.

52 O06o001IeHre U cHCTeMaTU3alus

3HAHUHU 110 TeMe "DIIEKTPOMarHuTHBIE 20.




KoseOanus"

Mexannueckre BOJHBI.

53
XapakTepUCTUKA MEXAHUYECKUX BOJIH 21.

54 CBolicTBa MEXAaHUYECKUX BOJIH 2

55 3ByK. XapaKkTepUCTUKH 3ByKa ’5

56 Nudpassyk u yaprpassyk. [llymoBoe
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl 26.

57 Pemenue 3agau

27.

53 DNIEKTPOMArHUTHbIE BOJHBI.

W3nydeHne 351eKTpOMAarHUTHBIX BOJIH 28.

59 DHeprus MeKTPOMarHUTHBIX BOJIH.

CBOIACTBA 2JIEKTPOMArHUTHBIX BOJTH 29.
[Ikana 31eKTPOMarHUTHBIX BOJIH.

60 [IpruMeHeHne 3JeKTPOMarHuTHBIX 02
BOJIH B TEXHUKE U OBITY '
[IpuHIMIB paguoCBsI3u U

61 TeneBuaeHus. Paauonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE 03.
OKpYKaIoIIeH cpepl
KonrtponsHas pabora o teme

62 | "

Konebanus u BOTHBI 04.

63 CgerT. 3aKOH IPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETa 05.

64 Pemienue 3a1ad Ha npUMEHEHHE

3aKOHA MPSAMOJIMHEHHOTO




pacmpocTpaHeHHs CBeTa

06.

65

Otpaxxenue cseta. [Tnockoe 3epkano.
Cdepuueckoe 3epkaio

09.

66

[Ipenomnenue cBera. AGCOMIOTHEIN U
OTHOCHTEJIbHBIN 110Ka3aTeNb
npenomiieHus. [loaHoe BHyTpeHHEe
oTtpaxkeHue. [IpenenbHbiil yroa
IIOJIHOTO BHYTPEHHETO OTPAKEHUS

10.

67

Pewenue 3anau Ha npUMEHEHUE
3aKOHOB OTPAXXEHUS U IIPEIIOMIICHUS
cBeTa

1.

68

Xonx nydeit B mpusme. lucrnepenst
cBeTa. ClioKHBIN cocTaB 0e0ro
cBerta. IlBet

12.

69

JInn3zel. @OKyCHOE pacCTOSIHUE U
ONTUYECKAs CUJIA JIMH3BI

13.

70

[MocTpoenne n300paskeHU B TMH3aX
U UX CUCTeMaX. YBEIWUYCHUE TUH3EI

16.

71

Pemrenue 3a1a4 Ha TOCTPOCHUE
U300paKeHHUH, TTOTy4aeMBbIX C
MIOMOIIBIO JINH3

17.

72

I'ma3 kak onTuuyeckas cucTeMma

18.

73

Pewenne 3anau. Ilpeneinst
IIPUMEHUMOCTH I'€OMETPUIECKOMN
ONTHUKHU

19.

74

CKOpOoCTh CBETA U METO/BI €€




WU3MEPEHUS 20.
75 Hucnepcus ceeta ”
76 WnTepdepennys ceera 24
KorepeHntHbie HICTOUHUKH. Y CIOBUS
77 HaOJII0IeHUST MAKCUMYMOB U )5
MUHHMYMOB '
78 Pewienue 3anau
26.
79 [Ipumenenue naTephepeHun 7
80 Hudpakums cBeTa 09.
81 Hudpakuronnas pemérka. Y cioBue
HaOJII0/IEHUS TJIaBHBIX MAKCUMYMOB 10.1
82 Pewienue 3anau 1L
23 [TonepeyHOCTh CBETOBBIX BOJIH.
[Nongpuzanus ceera 13.4
84 Pewienue 3anau
8 14.
85 CBeTOBBIC SIBJICHUS B IPUPOJIE 15.4
26 O0001IeHrEe U CUCTEMATU3 AL
3HaHMi no teme "OnTuka" 16.
87 KonrtponsHas padora o teme




«OnTtukay

17.4

88

I'panuibl IPUMEHUMOCTH
KJIaCCUYECKOM MEXaHUKH. 3aKOHEI
AJICKTPOIMHAMHKHN W TIPUHIIHIT
OTHOCHTEIBHOCTHU

20.1

&9

ITocTynatel cienuanbHOU TEOPUU
OTHOCHUTEIILHOCTH

90

IIpocTpaHCTBEHHO-BPEMEHHOU

uHtepBall. [IpeobpazoBanus Jlopenua.

VYcnoBue NpUYUHHOCTH.

OTHOCUTENBHOCTh OOTHOBPCMCHHOCTH.

3ameJIeHre BpPEMEHH U COKpaIlleHuE
JJIAHBI

22

91

OHeprus U UMIYJIbC PEISITUBUCTCKOM
YaCTULbI

23.

92

CBs3b MACChI C SHEPTUEH U
UMITYJIECOM PENIITUBUCTCKON
YaCTUILIbI. DHEPrHsl MOKOS

24

93

PaBHOBecHOE TeIIIOBOE H3JIYUYCHUC

27.

94

3akoH cMenieHusr Bruaa

28.1

95

T'unmore3a M. Ilmanka o kBaHTax.
doToHbI

29.1

96

OHeprust ¥ UMITyJIbe (OTOHA

30.

97

dotorpdexr. OnbiTer A. T'.
CroneroBa. 3akonbl hoTodhdekTa




YpaBHeHue DUHIITEITHA 1S

98 dotorpdekra. "Kpacnas rpanuma" 03.
dorodpdexra '
Hasnenne ceera. OnwiTel I1. H.

99
JleOenena 04.

100 BoHOBEIE cBOIICTBA YacTHII 05.
Bosubl ne bpoiins. JnmHa BOIHBI e

101 Bpoitnst u pazmepsl obiactu 06.
JIOKAJIM3alUU JBUKYIIEICS YaCTHIIbI '

102 KopnyckyisipHO-BOJIHOBOM Iyaii3m 07

103 Judpakmus 31eKTpOHOB Ha
KpHUCTaIax 10.
Cnenuduka u3MepeHuii B

104 Mukpomupe. COOTHOIIEHUS 11
HeonpenenéunocTeit [elizendepra '

105 Pemenue rpadudeckux 3agau 12,

106 Peuienne pacu€THbIX 33724 13,
KonrtponsHas pabora o tTemam:

107 "Ocnossl CTO", "KopmyckyispHo- 14,
BOJIHOBOI Jiyau3m" '
OMnBITHI 10 UCCIIEIOBAHUIO CTPOCHUS

108 aroMma. [lmanerapHas Mozens aroma 17,
Pesepdopna '

109 IToctynatel bopa




18.1

110

Buasl ciektpoB. CriekTp ypoBHeE#
SHEPrUM aToMa BOJIOpOAa

19.1

111

CroHTaHHOE U BBIHYKACHHOC
H3JIYUYCHUC CBCTA

20.

112

Jlazep

113

Hyxnonnas mozens snpa
Ieitzenbepra-lBanenko. 3apsia u
MaccoBO€ 4YHCIIO sapa. M30Tonsl.
PagnoakTHBHOCTE

24.1

114

3aKOH paJiMOaKTUBHOIO pacnaja.
CBolicTBa HOHU3HUPYIOLIETO
u3ily4eHus. BiausHue
PaauOAKTUBHOCTH HA KUBBIE
opraHusmsl. Jlo3umerpust

25.1

115

OHeprus CBs3U HyKJIOHOB B sJIpE.
Snepubie cunbl. Jledekt maccol spa.
Snepuble peakuuu. AnepHeie
peaxTopsl. [Ipobiiemsbl yrpaBiisieMoro
TEPMOSIZICPHOIO CUHTE3a.
OKOJIOTMYECKHE aCIIEKThI Pa3BUTHS
AIEPHOU DHEPreTUKU

26.1

116

Mertoabl peructpanuu u
WCCIICIOBAHUS 3JIEMEHTAPHBIX YACTHILL.
DyHIaMEHTaIbHBIE B3aUMOJICUCTBUA.
bapuonsbl, ME30HBI U JTENTOHBI.
[IpencraBnenune o CtangapTHON

27.1




Mozenu. KBapk-TiIrooHHAst MOJIEh
aJpOHOB

117

®usuka 3a npenenamu CTaHIApPTHOU
Mozenu. TéMHast maTepus v TEMHas
sueprus. EquHcTBO hrzmaeckoit
KapTHUHBI MUpPa

28.1

118

Oransl pa3BUTUS ACTPOHOMHUHU.
3HaueHue aCTPOHOMUU

03.

119

[IprumeHnMOCTh 3aKOHOB (bmHKI/I IS
00BSICHEHUS PUPOJIBI KOCMHUECKUX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKUX
HCCIICIOBaHUI

04.

120

CoBpeMeHHbIE ONTHYECKUE
TEJIECKOTIbI, PaIOTEIECKOIIBI,
BHeaTMOC(epHasi aCTpPOHOMUS

05.

121

Bup 3Bé3qnoro neda. Co3se3nus,
SIpKUE 3BE3/IbI, IUIAHETHI, UX BUIUMOC
IBIDKEHHE

06.

122

Conueunas cuctema. CoHIIE.
ConHeuHas akTUBHOCTE. MICTOYHHUK
sHepruu CoJHIIa U 3BE3]T

07.

123

3BE311BI, UX OCHOBHEIE
XapakTepUCTUKH. J[narpamma
"CreKTpaJbHbIN KJIACC — CBETUMOCTB"

10.1

124

3Be3 bl IVIaBHOU OCIEA0BATEILHOCTH

125

BuyTtpennee ctpoenue 3BE31.
CoBpeMeHHbIe PECTABICHUS O

12.




MPOUCXOKICHUU U 3BOTOIMU CoJiHIIa
U 3BE3]1. DTaIkb! )KU3HU 3BE3T

126

Mneunsiii [lyte — Hama ["anakTuka.
Tunel ranaktuk. YEpHbIE IBIPHI B
Apax TajJakTUK

13.1

127

Bcenennas. Pacipenue BeeneHHoM.
3akon Xab6mna. Teopus bonbiioro
B3pbIBa. PenukroBoe n3nydeHue

14.1

128

MacmtabHas cTpykrypa Beenennoit.
Meraranaktuka

17.

129

Hepeménnsie mpobiaemMbl acTpOHOMUU

18.1

130

Pu3nUeCKU IPAKTUKYM I10 TEME
"HccneagoBaHue MAarHUTHOTO II0JIST
IMOCTOSIHHBIX MarHUTOB' WJIH
"HccnemoBaHue CBOMCTB
dbeppomMarHeTHKOB" WU
"UccneqoBanue aeiCTBUA
MOCTOSTHHOT'O MarHWTa Ha paMKy C
TOKOM"

19.1

131

Pu3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue cuiisl AMiepa" wiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMIiepa OT cuiIbl TOKa" WK
"OmnpeneneHne MarHUTHOW UMHAYKIUU
Ha OCHOBE U3MEpPEHMS CUJIbl AMriepa"

20.1

132

Pu3NUeCKU IPAKTUKYM I10 TEME
"HccneagoBaHue IBIEHUS




3JIEKTPOMArHUTHON MHIYKIIMHU'" WIH
"OnpeneneHne HHIYKIIMU BUXPEBOTO
MarHuTHOro nojus"

133

DU3NYECKU MTPAKTUKYM 110 TEME
"UccnenoBaHue ABJICHUS
camouHaykiuu'" win "COopka Moaenu
3JIEKTPOMArHUTHOTO TeHeparopa”

24.1

134

Pu3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue mepuojia CBOOOTHBIX
KOJICOaHWI HUTSHOTO M MPYKUHHOTO
MasTHHUKOB"

25.1

135

Pu3nUeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTHH B
IPYXKUHHOM MasiTHUKE"

26.1

136

Pu3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NepeMEHHOTI0 TOKa
yepes3 M0CIe0BATENbHO
COEIMHEHHBIE KOHAECHCATOP, KaTyIIKy
u pesuctop" win "UccnegoBanue
paboThl HICTOYHUKOB CBETA B LIETTH
IIEPEMEHHOT0 TOKa"

27.1

137

Pu3nUeCKU IPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3ByKOBOU
BOJIHBI"

28.

138

DU3NYECKUN TPAKTUKYM 10 TEME
"N3mepenue nokasarens
MPeJIOMJIEHUS CTEKJIA" WIH
"TlomyuyeHue n300paXKeHUs B CUCTEME
13 IUIOCKOT'O 3epKajia U JUH3bI"

07.




139

DU3NYECKUI TPAKTUKYM 110 TEME
"HccneqoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEIIECTBA
(Ha mpuUMepe KUAKUX JINH3)" WIn
"U3mepenune GoKyCHOTO pacCTOSHUS
pacceuBarOUX JUH3"

08.

140

DuU3NYECKU MTPAKTUKYM 110 TEME
"Habmonenne nqudpakumm,
uHTephEepeHIINH U OJIIPU3ALUN
ceera"

09.

141

DU3NYECKU MTPAKTUKYM 110 TEME
"OnpeneeHne UMITYJIbCa U SHEPTUH
PENSITUBUCTCKHUX YacTHIl (110
dboTorpadusiM TPEKOB 3apSHKCHHBIX
YaCTHUI[ B MArHUTHOM T10J1e)"

10.1

142

Pu3nUeCKU IPAKTUKYM I10 TEME
"U3mepenune noctosinHou [lnanka Ha
ocHoBe uccienoBanus Gororpdexra"
mnn "UcciaenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAUOM OT
HanpsokeHus"

143

Pu3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue cnekrpa
Pa3peKEHHOTr0 aTOMapHOro0 BOJIOPOJA
Y U3MEpPeHHE MOCTOsTHHOM Punbdepra"

14.1

144

Du3NUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO
¢oHa ¢ CHOIB30BAHUEM J103UMETpa"
win "VM3ydenue norionieHus 0eTa-

15.1




YaCcTHUIl AJIIOMUHHAEM"

145

Pu3nUeCKU IPAKTUKYM I10 TEME
"HabGmronenus 38€34H0T0 Heba
HEBOOPYKEHHBIM TJIA30M C
HCITOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPWIIOKEHUH TSI OTIpEACIICHUS
MOJIOKEHHU HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aust CeBepHOTo MoMymapus U
spkue 38E€3a61" win "Habmroaenus B
teseckon JIyHbl, MJIaHET,
TYMaHHOCTEH U 3BE3IHBIX CKOTUICHUI"

16.1

146

O00011IeHrEe U CUCTEMATU3ALINS
3HaHui. Ponb Gu3mku u actpoHOMUM
B DKOHOMHYECKO, TEXHOJOTHUECKOM,
COITMATBHOM U ATHYECKOH chepax
JeITSIIbHOCTH YCIIOBEKA

17.

147

O0001IeHrEe U CUCTEMATU3 AL
3HaHui. Poib 1 MecTo Gpusuku u
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU
KapTHHE MUpa

18.1

148

O06o01IeHre U cuCcTeMaTU3alus
3HaHuil. Pons ¢pusnueckoil Teopun B
(OpMHPOBAHNY TIPEICTABICHUH O
(bU3UYECKON KapTHHE MUPA, MECTO
(bU3HYECKON KapTHHBI MUpa B 001IIeM
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX PEJICTABICHUN O IPUPOJIC

149

O0001IeHHE U CUCTEMATU3ALIUS




sHaguil mo teme "Kunematuka"

22.1

150

O0001IeHUE U CUCTEMATU3ALIUS
3HaHuil mo teMe "Kunematuka"

23.1

151

O0001Ienre U CHCTEMATH3AIUS
3HaHuM no teme "JlmHamuka"

24

152

O06o001IeHre U cuCTeMaTU3alus
3HaHu# 1o Teme "CraTtuka TBEpAOro
Tena"

25.

153

O0001IeHrEe U CUCTEMATU3ALIIS
3HaHUU MO TeMe "3aKOHbI COXPaHEHHUS
B MeXaHuke"

28.

154

O0001eHre U CUCTEMATU3ALINS
3HaHuH 110 TeMe "OCHOBEI
MOJIEKYJIIPHO-KMHETUYECKON Teopun"

29.

155

O0001IeHrEe U CUCTEMATU3 AL
3HaHuM 1o Teme "TepMouHamMuKa.
TenmoBbie MaIIUHEL"

30.

156

O0001IenrEe U CHCTEMATH3AIUS
3HAaHUH 110 TeMe "ArperaTHble
cocTosiHUS BeniecTBa. Ma30BEIe
nepexoasl"

02.

157

O00011IeHNE U CUCTEMATH3ALMS
3HaHUM N0 TeMe "DIEeKTpUYECcKoe
mose"

05.

158

O00011IeHNE U CUCTEMATH3ALIMS
3gaHui 1o treMe "IlocTOIHHBII
AIIEKTPUYECKUI TOK"

06.

159

O0001IeHNEe U CUCTEMATU3ALIIS




3HaHUM 1o TeMe "TOKM B pa3IuuHbIX
cpenax"

07.

160

O0001IeHrEe U CUCTEMATU3 AL
3HaHU# 1Mo TeMe "MarautHoe noJje"

08.

161

PesepBHeIit ypok. O600IICHNHE U
CHCTEMATHU3aLMs 3HAHUI 110 TEME
"JyeKTpOoMarHuTHas UHAYKIus"

12.4

162

PesepBHelit ypok. O600IICHHE U
CHCTEMAaTU3aLMs 3HAHUH 110 TEME
"Mexannueckue Koieoanus"

13.

163

PesepBHbIil ypok. O6001meHIE 1
cUCTeMaTH3allys 3HAaHUH 10 TemMe
"JeKTpOMarHuTHbIE Koebanus"

14.

164

PesepBHbIil ypok. O6001meHIE 1
CUCTeMaTH3alMs 3HAaHUH 10 TeMe
"MexaHU4eCKHE U 3JIEKTPOMArHUTHbBIE
BOJIHBI"

15.

165

PesepBHbIil ypok. O6001mIeHIE 1
cUCTeMaTH3alus 3HaHUM 10 TeMe
"Ontuka"

16.

166

PesepBHbIil ypok. O6001meHIE 1
CUCTeMaTH3alus 3HaHUM [0 TeMe
"OcnoBel CTO"

19.1

167

PesepBHsIit ypok. O6001ICHHE U
cUCTeMaTH3alys 3HAaHUH 110 Teme
"KopmycKysipHO-BOJIHOBOM yannu3m"

20.1

168

PesepBHelit ypok. O6001IeHNHE U
cucreMatTu3anuia 3HAHUH 110 TEME




"®duszuka atroma"

PesepBHsiit ypok. O6001IeHNHE U
CHCTeMAaTH3aIUs 3HAHUH 110 TeMe

169 "®du3rka aTOMHOTO siApa 1 ! 0 22
3JIEMEHTaPHBIX YACTHIL"
PesepBHsIil ypok. O600IICHHE U
170 cHCTeMaTH3allus 3HaHUH 110 TeMe 1 0 2.
"JeMEeHTBI acTPOPHU3UKH" '
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®uzuka. MonekymnspHas ¢pusuka. TepmoauHamuka, 10 knace/ Msikuies
['.4., CunsikoB A.3., OO1IeCTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO
«JIPODA»; AkinonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

» duszuka. Dnekrpoaunamuka, 10-11 knaccesl/ Mskumies I'. 4., Cunsikos A.3.,
OO611eCTBO C OTPAaHUUYECHHOM OTBETCTBEHHOCTHIO «JIPODAY; AxiimoHepHoe
obmectBo «M3aatenbcTBo «IIpocBemenner

» Ousuka. Mexanuka, 10 knace/ Msaxumies I'.51., CunsgkoB A.3., O0111ecTBO €
OTpaHMYEHHON OTBETCTBEHHOCTHIO «JJPODAY»; AkimonepHoe o01IeCTBO

«M3parensctBO «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

3amaunuk. A.Il.PeiMkeBud, 10- 11 xmaccsl, uznatensctBo Jpoda

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETH
NMHTEPHET

bu6moreka IJOK

http://school-collection.edu.ru/

https://wiki.soiro.ru/Po60TOTeXHHUKA - METOJAMYECKHUE MaTepUalibl



