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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHMSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbix B OI'OC
COQO, a Takxke ¢ ydéroMm denepaibHOl pabodeil mporpaMMbl BOCIUTaHUS U
KOHIICTIIIUU TIpenoiaBanus yueOHoro mnpeamera «duszmka» B o0pa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickon Odenepaunu, PEeATU3YIOLINX OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

Copepxanvne mporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (QopmMupoBaHHE
€CTECTBEHHO-HAYYHOUW KapTUHBI MUpa oOyuaromuxcs 11 kimacca npu o0ydeHur ux
¢usrke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IESTEIbHOCTHOTO IOAXOJA.
[Iporpamma mo ¢usuke cooTBercTByeT TpeboBanusm @OI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W MeETalpeAMETHBIM pe3yJibTaTaM
oOy4eHHMs, a TAaKXKE YUYHUTHIBAET HEOOXOJUMOCTh PEATU3ALMHU MEKIPEAMETHBIX
cBsizeld (U3MKH C €CTeCTBEHHO-HAyYHBIMU Y4eOHbIMH TmpenMeramu. B Helt
OIPENETSAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (U3UKU HAa YPOBHE CpEIHEro OOLIEero
o0Opa3oBaHus, MIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (U3HUKHU: JINYHOCTHBIE,
MeTalpeMEeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo gu3nKe BKITFOYALT:

e IUIAHMpYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (pr3HKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1no rogam oOy4eHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KauyecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 OKpyskarorem mupe. [IIKoapHBIN Kypc GU3NKU — CUCTEMOOOpa3yOMni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npUMEHEeHHe (U3NYECKUX 3HAHUM  OmpeneNsieT XapakTep M pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEpPreTuKH, TPAHCIOpPTa, OCBOEHHUS
KOCMOCa, TMOJIy4EeHHUs] HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU MU APYTHX.
N3yyenue QU3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAYyYHOM KapTUHBI MHUpa oOydaromuxcs, B (GOpMUPOBAHHE YMEHHMH NPUMEHSATH
HAy4YHbIA METOJI MO3HAHUS MPU BBIOJHEHUHA UMH YUEOHBIX HUCCIEIOBaHUM.

B ocHOBy kypca ¢usWku myis ypoBHS cpemHero oOmiero oOpa3oBaHWMs
MOJIOKEH pAl UACH, KOTOpble MOXHO paccMaTpUBaTh KaK MPUHIIMIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SBISETCA JIOTMYECKH
3aBEpPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX Pa3leioB (DU3WKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEH Matepuay Kypca (pu3uku
o0beMHEH BOKpYTr (Qusnueckux Teopuil. Bemymmm B Kypce sBIsIeTCS
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpPHUH, BEIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzauusi Npeanoiara€T HUCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM O0OIIEeCTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TE€XHUYECKUX U TEXHOJOTHMUYECKUX IMPUIIOKEHUN
M3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercsl TMOCPEICTBOM BBEJICHHUS JJIEMEHTOB
CONEp)KaHMs, TIOCBAMIEHHBIX OKOJOTHYECKMM TMpoOjIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKIEHUS
po0JIeM palMOHATIBLHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTMYECKOM 0€301MacHOCTH.

CrepXKHEBBIMH dJIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPETHEro OOIIEero
oOpa3oBaHus SBJIAIOTCS (u3HUecKue Teopuu (PopMUpOBAHUE MPEACTABICHHUN O
CTPYKTYp€ MOCTpOEHUs (PU3NUECKON TeopHH, poiu GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLUAINOB B  COBPEMEHHBIX TMPEJACTABICHHUSIX O MOPHUPOAE, TpaHHUIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-/IeSTEILHOCTHBIN TOAX0J B Kypce (PU3MKK peamusyercsl Mpex]ie
BCEro 3a CU€T OpraHu3allid SKCHEPUMEHTAIbHOU AESITEIBbHOCTH O0yYarolUXCs.
Jlnst  6a3oBoro ypoBHS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaToOpHBIX padoT,
KOTOpbIE B Iporpamme no (pusuke oObeIMHEHBI B OOIIMUNA CMHCOK YYEHHUYECKUX
MPaKTUYECKUX padoT. BhijeneHne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4YaCTHUKaMU
00pa3oBaTEIBHOIO TMpollecca MCXOJd K3 OCOOCHHOCTEH IIJIAaHUPOBAHHS U
ocHameHuss kaOmHera Qusuku. Ilpm dToM obOecmeymBaeTcsi OBIAJACHUE
OOyYarOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEeI0BAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIWYUH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUTIOTES.

bonbplioe BHUMaHHE YNENAETCS PEHIEHUI0 PACUYETHBIX M KauyeCTBEHHBIX
3amad. Ilpu 3TOM s pacy€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a1adyd C SIBHO
3aIaHHOM (PU3UYECKOU MOJICIIbIO, MTO3BOJISIFOIIME MPUMEHSATh N3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasena Kypca, TaKk M UHTETPUPYS 3HAHUA W3
pa3HbBIX pa3nesoB. [ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM W IMPOLIECCOB B OKpY’KarolIeH
KU3HU, Tpelyroniue BbIOOpa (U3MUECKOW MOJAENU IS CUTYallMH MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO £k maTepHalbHO-
TEXHUYECKOMY OOECIEeUCeHHI0 Y4YeOHOro Ipolecca 0a30BbI ypOBEHb Kypca
¢$u3KKN Ha ypOBHE CpelHEro o0ero oopa3oBaHusl TOKEH U3y4aThCs B YCIOBUAX
MPEeIMETHOrO0 KaOWHeTa (U3MKK WA B YCIOBHUSX HWHTETPHUPOBAHHOTIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKU TOJKHO OBITH
HeoOXxouMoe J1abopaTopHoe 0OOpyAOBaHWE JJIS BBHITIOJTHEHUS YKa3aHHBIX B
nporpaMme 1o (U3NKE YICHHUECKUX MPAKTHUYECKUX padOT W JIEMOHCTPAIMOHHOE
o0opymoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
NPUHIIAIIOM MHUHUMAIBHON JOCTaTOYHOCTH M OOECHeYMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B MporpaMMe Mo (U3UKEe KIIOUYEBbIX JEMOHCTpAUil s
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIGHUW W  MPOIECCOB, HOMIUPUYECKUX U
byHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpynOBaHME I YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJHOTO KOMIUIEKTa Ha JBYX oOydJaomuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHI€ HIU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJIAMHU U3y4YE€HHS (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCA:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIIUXCS K Hay4dHOMY
W3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HAHUS B (HOPMUPOBAHHE
HCCIIEIOBATENFCKOTO OTHOIIECHHUS K OKPY KAIOUTUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara H3YYCHHS
OCHOB CTPOCHHsI MaTepuH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (QopmupoBanue yMeHUI OOBSCHATH SBICHUS C HCIOJb30BAaHUEM
(bu3MYecKuX 3HAHUN U HAYUYHBIX JIOKA3aTENbCTB;

e (opMupoBaHHE TPEACTABICHUH O ponu (DU3UKK AN Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHA U TEXHOJOTHH.

JlocTkeHne 3TUX Lene oOecreynBaeTCsl pelieHneM CIIeIyoNX 3a1ad B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:



e TMpuOOpeTeHHWEe  CUCTEMbl  3HaHUH 00  oOumx  (uMyecKux
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHHKY,
MOJICKYJIIpHYIO (PU3WKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPOPU3UKH;

e (¢opMupoBaHHE YMEHHMM MPUMEHSATh TEOPETUYECKUE 3HAHUS IS
oOBsicHeHUS (PU3NYECKUX SBJICHUW B TPHUPOAEC U JUISI TPUHATHS
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pEIIECHHs pa3IuYHbIX 33Ja4 C SBHO 3aJaHHOU
bu3nYeckol MOAENbI0, 3a]ad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIbLHOE
co3gaHue pu3NUeCKo MOJENH, aJIEKBAaTHON yCIOBHSIM 3a/1a4H;

e TMOHMMaHHE (PU3NUECKUX OCHOB M MPUHIIMIOB ACHCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMUSHUSA HA OKPYKAIOIIYIO
cpeny;

e OBJIAICHUE METOJAMHU CAaMOCTOSITEIBHOIO IUIAHUPOBAHMS U TPOBEICHHS
(U3MYECKUX SKCIEPUMEHTOB, aHAJM3a W HWHTEpIpeTanuu uHbOpMaIuu,
OINPEJEIICHHS TOCTOBEPHOCTH MOJIYYEHHOIO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM ISl PA3BUTUS YMEHUW IMPOEKTHO-UCCIIEIOBATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HElEl0), B
11 xknacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennmaraemeiii B mporpamMmme 10 (QU3MKE TepeyueHb J1abopaTOpHBIX U
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEaeT BBIOOP
poBeleHUs] J1a0OpPaTOpPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
O0COOCHHOCTEM 00yYaromuXCs.



COAEPKXAHME OBYUYEHUSA
11 KJIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMoOAEUCTBHE  ITOCTOSIHHBIX ~ MAarHWUTOB.
MaruutHoe none. Bektop MarHuTHOM MHAyKuuMH. [IpuHuomn cyneprno3uuuu
MAarHWTHBIX MOJeW. JIMHMM MarHuTHOM WHAYKUMH. KapTWHAa JWHWNA MarHUTHOU
WHYKIUH TI0JISI IOCTOSHHBIX MAarHUTOB.

MarnutHOoe 1OJIE TNPOBOAHMKA C TOKOM. Kapruna JIMHUH WHAYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO IPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBrue NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna Jlopennia, e€ Moaysib U HampaBlieHUE. [[BruKeHHNE 3apsKEeHHOW YaCTUIIbI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBiieHUEe DJIEKTPOMAarHUTHOW MHAYKUMH. IlOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CWIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe ayeKTpUYEcKOe MoJe. OJEKTPOABMKYILAs CHJIA HHIYKIHH B
IIPOBOJHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIGHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJA
CaMOUHYKIIUH.

DHepruss MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuyeckrue yCTpoHCTBA M NPAKTUYECKOE NPUMEHEHHE: IMOCTOSHHBIC
MAarHuThl, JJIEKTPOMArHWTHI, JJIEKTPOIABUraTEb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHULl, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKIJIOHEHHE JIEKTPOHHOT'O ITy4YKa MarHUTHBIM I1OJIEM.

JIvHMM MHAYKIMYA MarHUTHOTO TOJIA.

BzaumonercTBre 1BYX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMArHUTHON UHTYKIWH.

[IpaBuno Jlenua.



3aBUCUMOCTD JJIEKTPOJBUKYIIEH CUJIBI MHIYKIHUHU OT CKOPOCTH MU3MEHEHUS
MarHMTHOTO MOTOKA.

SIBeHne cCaMOMHAYKITUH.

Yuenuuecxuii sxcnepumenm, rabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO OISl KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUA IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JICKTPOMAarHUTHON MHIYKIWH.

Paznen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMazZHUNHbIE KOJ1e0aAHUA

Konebarensnas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJEOaHUS.
["apmonnyeckue konebanus. [lepuon, wacrora, amrumryaa u ($asza KoieOaHUH.
IIpyXHHHBIN MassTHUK. MaremMaTH4eCKU MasTHUK. YPAaBHEHHUE TapMOHUYECKHUX
kosebanuii. [IpeBpainieHre HEPrun MpuU rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJEeOaHUS B
UJCATbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOrus MEXAY MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATBHOM KO0JIeOaTEIbHOM KOHTYPE.

[IpencraBneHne o 3aTyXarolux KojeOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennbiii TOK. CHUHYyCOMAAQIbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIpPsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOoTpeOICHUE IEKTPUUECKON
SHEPIrUM. IJKOJOTMYECKUE PUCKHU TPHU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE ITPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJjieOAaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTEeMaTUYECKUI MASTHHK).

HaOmronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HaOnronenue pezoHanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mnpu TOCAEIOBATENILHOM COEOUHEHUU PE3UCTOpPA, KaTyIIKH
WHYKTUBHOCTH U KOHJIEHCATOpA.

Mopens JIMHUY JJIEKTPONEPEIAYN.



Yuenuueckuii sxkcnepumenm, nabopamopnusie padbonul

HccnenoBanne 3aBUCMMOCTH TIEpHOJa MaJIbIX KoJieOaHUM Tpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCJIEN0BATENbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMAZHUMHbIE 60JIHbL

Mexanuyeckue BOJIHBIL, yCIOBHS pacnpoctpaneHus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JUiMHA BoJHBL. [lomepeuHble W MOPOJOJIbHBIE BOJHBI.
HuTtepdepenius u udppaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3MYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnast opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOISpHU3aus, TuQpaKius,
unTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHUe 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[TpuHLIMTBI paaUOCBSI3U U TeNeBUACHUS. Painonokanms.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIAULMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teedon, CBU-nieys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HaOmronenue oTpa)keHust U IpesIoMIICHUs] MEXaHUYECKUX BOJIH.

Hab6mronenune naTepdepennnu u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmionenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHUH.

HccnenoBanne CBOWMCTB  D3JICKTPOMArHUTHBIX  BOJIH: OTpaXEHUE,
npesioMJIeHUE, Noaspu3auus, Judpakuus, uHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass onruka. lIpsMoiMHEHHOE pacnpoCTpaHEHUE CBETa B
ogHOpoAHOU cpexe. JIyd cBera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. [locTpoeHne n3o0paxxeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeshb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPa)KCHHUSI.



Hucnepcus ceeta. CinoxHbli coctaB Oenoro cseta. LBer.

CoOuparome W pacceuBaromue JUH3bL. ToHKas JmH3a. DOKycHOE
pacCcTosiHME W ONTHYEcKash cujia TOHKOW nuH3bl. [locTpoenue wnzoOpakeHHil B
coOuparoux U paccenBaromux jJuH3ax. Gopmyna TOHKOW JUH3BI. YBeJUYEHUE,
JlaBaeMoe€ JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBast ontuka. WuTepdepenuusi cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIONEHWS MAaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[VIaBHBIX ~MAakKCMMYyMOB TIpH MNaJ€HUM MOHOXPOMAaTHYECKOrO CBETa HA
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEeJIeCKOI, BOJIOKOHHAs
ONTHKA, TU(PPAKITHNOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pacCIpOCTPAaHEHUE, OTPAKEHUE M TMPEIIOMIICHHE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOE BHYyTpEHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUN B JIMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKOIIA.

Hab6monenne natepdepeHnm cBera.

HaGmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyyeHne cnekTpa ¢ TOMOLIBIO TPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIETKH.

HabGnronenue nonsipu3aiuu CBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3Mepenue nokaszaresns NpesioMIICHUS CTEKJIA.

HccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Habnronenne aucrepcuu cBeTa.

Pazges 6. OcHOBBI cIeIHAJIBbHOM TEOPUH OTHOCHTEIbHOCTH
['panuupl  NPUMEHUMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILCHHE
JUTUHBI.
DHeprus U UMIYJIbC PENITUBUCTCKON YaCTUIIBI.



CBs13b MaccChl € SHEPrUEN U UMITYJIBCOM PEISATUBUCTCKOW YaCTULIBI. DHEPIruUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBs3u s3HEprun GOTOHA C €70 YACTOTON. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpeiThe u ucciaegoBanue Gorodddexra. OnbiTel A. I'. CroneroBa. 3aKoHbBI

dotorpdexra. YpaBuenue DiHmTeitHa 11t poTodpdexra. «KpacHas rpaHunar»
dboToaddexra.

JaBnenne ceera. OnbiTol I1. H. JIeGenera.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboToaTUMK, COIHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®otordh(DHeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanne 3akoHOB BHeTHETo (poTodddekTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuO o -4acTHIl.
[InanerapHas wmozaenb aroma. [loctynatel bopa. M3nmyueHne M mOrJIONIEHUE
(GOTOHOB TpU TEpexojie aToMa C OJIHOTO YpPOBHS SHEPruud Ha Jpyrou. Bujubl
cneKkTpoB. CIEKTp YPOBHEW dHEPTUU aTOMa BOJOPOJIA.

BonnoBeie cBoiicTBa yactull. Bosnsl 1e bpoitnsa. KopryckynsipHO-BOJIHOBOM
JyaJIi3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbBIN
aHau3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Omnpenenenue AJIMHBI BOJHBI JIa3epa.

HaOmronenue TMHENYaThIX CIIEKTPOB U3ITYUECHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabonmul

HaOnronenue inHe4aToro CekTpa.

Tema 3. Amommnoe aopo

DKCIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOXKHOCTh CTPOCHHS sjpa. OTKphITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopma mo  ompeneneHuro  cocTaBa



paaroakTUBHOrO u3iydeHus. CBoiictBa anbda-, OeTa-, ramma-u3Iy4yeHHs.
BnusiHME pagroaKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuWTpoHa. Hykionnas moxens sigpa ['eizenOGepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sijpa. M30Tornsl.

Anbda-pacnag. OJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3NTydeHHe. 3aKOH paIMOaKTUBHOTO pacaja.

OHeprusi CBsI3M HYKJIOHOB B sifjpe. AnepHbie cuiibl. [ledekT maccel sapa.

S nepuble peakunu. JleneHrne u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
AJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTrEeTUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

MeTob! HAOMIOIEHUS M PETUCTPAIH SJIEMEHTAPHBIX YACTHII.

dyHaMeHTaIbHbIe B3auMOJeHCTBUA. EAMHCTBO u3nueckol KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MMPUMEHEHHUE: TO3UMETP, Kamepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TuMK MOHU3UPYIOLINX YaCTHULL.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanne TpEKOB YacTHIL (110 TOTOBBIM GoTorpadusim).

Pa3zges 8. DieMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Oranbl pa3BUTHS acTpoHOMUU. [IpruKiIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMH.

Bun 3BénHoro nHebGa. Co3Be3ausi, sipKue 3BE3JBI, IUIAHETHI, UX BHIAMMOE
JIBUKEHHUE.

Conneunas cucrtema.

Connne. ComnHeuyHas akTUBHOCThb. McTounuk sHeprum ConHIA@ U 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapAaKTEPUCTUKU. J(MarpaMma «CHEKTpaJbHBIM KIacc —
CBETUMOCTB». 3BE3bl TJIABHOW IOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CcTpoeHue
3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoIonuu ColiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mnrneunsiii I[lyte — nHama ['anaktuka. I[lonoxenue u nBuxkeHue CoyHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ma. Pazberanve rajgakTHk.
Teopus bonpiioro B3peiBa. PETMKTOBOE U3TyUYEHHE.

MacmrtabHas ctpykrypa Beenennoit. MeraraiakTuka.

Hepemiénnplie mpobsieMbl aCTPOHOMUHU.

Yyenuueckue nabnooenus



HaOmroienusi HeBOOPYKEHHBIM TJIa30M C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEeTICHUs TTOJI0OKEHNS HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CEeBEepHOro NoJymapus U ipkue 3BE3/1bl.

Hao6monenus B Teneckon JlyHbl, uianeT, Mieunoro I1yTu.

O0o01maroIee MOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHM B D3KOHOMHYECKOW, TEXHOJOTUUYECKOH,
COLIMAJIBHOM M ATUYECKOU chepax AesTeIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOW KapTHHE MUPA, POJIb (PU3UIECKON TEOpUHU
B (GOpPMHUpPOBAaHMU TIPEACTABICHUN O (DUIMYECKON KapTHUHE MHpPA, MECTO
bu3nyecKkoil KapTUHBI MHpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kitacce oCyIecTBISIETCS C
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJIOTMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvle nonsimus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, rumore3a, (u3udeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuka: pelieHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUUYECKHUE
(GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI U MX MPOEKIHUH HA OCH KOOPIWHAT, CIIOXKEHHUE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIUH, TMPU3HAKK MOAOOUS TPEyTOIHHUKOB,
OTIpEJICIICHHE TUIONIA/IN TIOCKUX PUTYp U 00BhEMA Tell.

buonoecusa: »nextpuueckue SBICHUS B JKUBOW MNpupoje, KoyieOaTeabHbIe
JIBUOKEHHS B )KUBOW MIPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOJE, NCUCTBUE
paaraluy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAILUINYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPaTbHBIN
aHaIu3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMJIICTPSCCHUIA.

Texnonozcua: JAHUM DIIEKTPONIEPENAad, TE€HEPATOp NEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, pPaJAUONPUEMHHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, NMpOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA,
coJiIHEe4YHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yudeOHoro mnpeamera «Ddusnuka» Ha ypoOBHE CpeAHEro OOIIEro
oOpa3oBaHus (0a30BBI YPOBEHB) JOJKHO OOSCIICUHUTHh JTOCTHIKEHHE CIISTYIOIINX
JUYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC Pe3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera «Du3nKa» JTOTKHBI
OTpakaThb T'OTOBHOCTh M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WUIIUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHX  YyOEXJCHUH, COOTBETCTBYIOIIHUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OIbITA JACATCIBHOCTH B IMPOIIECCE peaav3alyd OCHOBHBIX HAIPAaBJICHUMN
BOCHUTATEJIbHOM JAEATEIILHOCTH, B TOM YUCJIC B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKTAHCKON MO3UIIMU 00YUaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYSCKMX T'YMAaHHUCTHUUYECKUX M
JIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPa)xJaHCKOIrO
oOIecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTeIbHONM OpPTraHU3aIINHY;

YMEHUE B3aUMOJEHUCTBOBATH C COUAIBHBIMA UHCTUTYTaAMU B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) MaTPHOTUYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXk JaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIICHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHUCJIC B
JIESITEIbHOCTH YUE€HOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOYAS 3CTETUKY HAyYHOTO TBOPUYECTBA,
MpUCYIIETro GU3NIeCKO HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K Pa3IndHbIM cdepaMm MnpodecCHOHATBHON IESTEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIATh OCO3HAHHBIN BHIOOD
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(GU3UKHN HA IPOTSHKEHUU BCEH JKU3HU,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh HKOJIOTMYECKON KyJIbTYphl, OCO3HAHHE TJI00aTHHOTO
XapakTepa IKOJOTUIECKUX MPOoOIIeM;

IJJAHUPOBAHUE U OCYILIECTBICHUE ACHCTBHUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa JEATENbHOCTH HKOJOTMYECKON HalpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO0 (PU3HUKE;

7) HEHHOCTH HAYYHOTO TMO3HAHUSI:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PH3NIECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIbHOCTH, TOTOBHOCTb B IIPOLECCE
u3ydeHus: (U3MKA  OCYIIECTBISAITh  MPOEKTHYID M HCCIIEOBATEIBCKYIO
JIEATEeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

IMo3naBaTeibHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eilicTBUS
ba3oBble 1ornyeckue AecTBUs:
CaMOCTOATENFHO  (OPMYJIHpPOBATH W aKTyalIM3upoBaTh  MpoOIieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
ONPENCNATh IEMN JACITCIIBHOCTH, 3aJaBaTh IapaMEeTPbl M KPHUTEPUU UX
JOCTHKCHUS,
BBISIBIISIT  3aKOHOMEPHOCTH W MPOTHUBOPEUHS B  PacCMaTPUBAEMBIX
bu3NYECKUX SBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHUS MPOOJEMbI C YYETOM aHaIM3a WMEHOIIMXCS
MaTepHATBHBIX M HEMaTePUAIILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YyJIbTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUHN JACSITCIBHOCTH;
KOOPJIMHUPOBaTh W  BBIMIOJNIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI;
pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KH3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBaTeabckme 1eiiCTBUS:
BIIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KITIOYEBBIMH MOHSATHUSIMU M METOIaMHU
bu3nYecKoil HayKH;



BJIa/ICTh HaBBIKAMH Y4eOHO-MCCIIEA0BATEIBCKONW U MPOCKTHOU ACSITENbHOCTH
B 00nacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOIro COJIep)KaHus, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB O3HAHUS;

BJIQ/IETh BHUAAMU JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPEeTAlliY, MPEoOpPa3OBaHUI0 U MPHUMEHEHHIO B Pa3jIMYHBIX YYeOHBIX
CUTYalLIMsIX, B TOM YKCJIE IPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITh [IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajauy,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs,, HaXOAWTh apryMEHThl Ul J0Ka3aTelbCTBa
CBOMX YTBEp)K/ICHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUN PELLICHUS;

aHAM3UPOBATh TMOJYYEHHBIE B XOJE€ peHIeHHs 3adaud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aladyd B 00pa30BaTEIbHON
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHWA TI0 (U3MKe B MTPAKTUYECKYIO 0O0JIaCTh
KU3HEAEATEIbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX [IPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OPUTMHAJIbHBIE IOAXO0/IbI U PEIICHNUS;

CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IE€Th HaBBIKAMH IMOJy4eHUS MHGOpMalUU (PU3NYECKOTO CONEPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IIOMCK, AHAJU3,
CHCTEMAaTH3alI0 ¥ WHTEPIpEeTalni0 WHGOPMAIMU Pa3INYHBIX BHIOB U (QOpM
IPECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIIOJb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpTraHU3allMOHHBIX
3aJa4y C CcOONMIoJICHHMEM TpeOOBaHUM DJPrOHOMHUKHM, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M OTUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pa3iUuHbIX (opMarax ¢
y4€TOM Ha3HAa4eHHsI THPOPMALIUHU U LEIEBOU ayJUTOPHUH, BBIOUPAst ONTUMAJIbHYO
dbopMy mpeAcTaBIeHUS U BU3yalTU3alllu.

KoMMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE elicTBUS:
OCYIIECTBIATH OOIICHNE Ha YpOKaxX (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(IWKTHBIX CHUTyalliid ®  CMsT4aTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTh M MCIIOJIB30BaTh MPEUMYILIECTBA KOMAaHIHOU M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy W METOJAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KAXKJIOTO YJI€HA KOJIJIEKTUBA;

IPUHAMATh  LENM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JCHUCTBUH,
pacnpenensiTe pojid ¢ YYETOM MHEHMH YYacTHHMKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbI B
OOIIMii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pejiaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAEU C TO3ULIMHA HOBHU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TIOBEIECHHE B Pa3JIMYHBIX
CUTYALMSIX, IPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIE YHHBepcAaJbHbIE YUeOHbIE 1€l CTBUA
Camoopranu3amnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEIBLHYIO NEATEILHOCTh B 00IacTH
GU3NMKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a7a4, TJIaH BBITOJIHEHHUS MTPAKTUIECKON paboThl ¢ yUETOM MMEIOIIHUXCS PECYyPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHUM;

JaBaTh OI[CHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIlICHNUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(bU3HUKHK, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIIMOHAJILHBII HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NIEATECIHLHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  TO3HABATEILHON  pedJeKCHuM  KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TIPOILECCOB, WX pE3yJIbTAaTOB U
OCHOBAHU;

WCITIOJIB30BaTh MPUEMBI peIIeKCUH IS OLIGHKH CUTYyallid, BEIOOpa BEPHOTO
peIICHMS,;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATHh PEMICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTBHI JPYTUX TMPU aHAM3€ pe3yJbTaToOB
NeSTEIbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIM3e pe3yIbTaToB
NEeSATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpornecce nocTikeHHs] TUYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOTPAMMBbI
no ¢u3MKe IsI YPOBHS CpEJHEro oOImero oOpa3oBaHUs Yy OOydarolmuxcs
COBEPIIICHCTBYETCS OMOITMOHAILHBIN HWHTEJUICKT, TIPEAIOJIar afO A
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHHI€, BUICTh HAIPaBJICHUS PAa3BUTHS COOCTBEHHOW 3MOIIMOHAILHOU CeEepHl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K
IMOIIMOHAIEHBIM H3MEHEHHSIM U MTPOSIBIISATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHE MOTHUBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKCHHUIO LIEeTU U
yCTexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE [EHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YUYUTHIBAaTH €ro TMPU OCYIIECTBICHHH OOIIEHUs, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peiaTh KOH(PIHKTHI.

IHNPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenus B 11 kjacce mnpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (Pu3NKu B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUM, B MPAKTUYECKON AEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HYecKoil KApTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YyUYEHHBIX (U3HUYECKUX MOJIENeH:
TOYEYHBIN AIEKTPUUYECKUHN 3apsij, Ty4 CBETA, TOUYCYHBIM UCTOYHUK CBETA, sIACpHAs
MOJIEIb aTOMa, HYKJIOHHAsl MOJIEJIb aTOMHOTO Sifjpa MpU pPEIIeHUU (PU3UYECKHUX
3a/1ay;



pacro3HaBaTh (QpuU3MUECKUE SIBICHUS (MIPOLECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DU3HKH: DIICKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUSl TOKA, B3aUMOJICUCTBUE
MarHuTOB, DJIGKTPOMArHUTHasT WHAYKIUSA, JEHCTBUE MAarHUTHOTO TIOJdS Ha
MPOBOJAHUK C TOKOM U JBIDKYIIUHUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpAaHEHUE CBETa, OTPAKEHHE, MPEIOMIICHUE,
unrtepdepennus, audpakius W OOJApU3alMS  CBETa, JUCIEPCHUS CBETa,
dboToanekTpudeckuii 3¢ hexT (hoTod3¢dheKT), cCBeTOBOS AaBiIcHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTromMa BOJOPOJla, €CTECTBEHHAass W HMCKYCCTBEHHas
PaANOaKTUBHOCTD;

OMUCHIBATh W3YUYCHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTHUYECKHUE,  JJIEKTPUUYECKYI0  MPOBOJUMOCTb  PAa3IU4YHBIX  Cped) U
AIIEKTPOMArHUTHBIE SIBIIEHUS (TPOIECCHI), MCHONB3YsS (U3UUYECKUE BEIMUMHBIL:
AIEKTPUUECKUI 3apsijl, CUJia TOKa, AJIEKTPUUECKOE HANpsDKEHHE, 3JIEKTPUUYECKOoe
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJABIDKYLIAsl Cuila, paboTa TOKa,
WHIYKIUST MarHUTHOrO moJjsi, cwia Awmmepa, cuwia JlopeHna, WHIYKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEPUOJ U YacToTa
KojebaHuii B KosiebaTeIbHOM KOHTYpe, 3apsii M CHiia ToKa B IIpolecce
TapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKAsl CUJAa JIMH3bIL, MPU OMHCAHUM MPABUIBLHO TPAKTOBATh (HU3UUECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHUIILI, YKa3bIBaTh
GbopMymBl, CBS3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JPYTUMHU
BEJINYMHAMU;

OMKCHIBATh HW3YYEHHBbIE KBAHTOBBIE SBJICHHUS M IMPOILECCHl, HCIOJIB3YS
¢bu3nYecKre BEIUYUHBI: CKOPOCTh JJEKTPOMAarHUTHBIX BOJH, JJMHA BOJIHBI U
4acToTa CBETa, YHEPTUS ¥ UMITYJIbC (POTOHA, TIEPHO]T MTOTypaciaa, SHEPTUSI CBI3U
aTOMHBIX SIZIEp, TPU OMUCAHWU TPABWIBHO TPAKTOBATh (DU3UYECKUIA CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs W E€JIMHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIWYMHAMU,
BBIYUCIISTh 3HAaUeHUE (PU3NUECKON BETUUYNHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCMONb3YS (PU3HUECKUE
3aKOHBI M MPUHLHUINBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBLHOTO U MapaJIEILHOIO
COCOUHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHla, 3aKOH BJIEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHA Mg PoTtorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAaHECHUS
ANEKTPUUYECKOTO 3apsifia, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, nmocryiatel bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (POPMYIHUPOBKY



3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCIOBUS (TCpaHUIIbI, 00JIACTH)
MPUMEHUMOCTH;

OTIPEJICIISITh HAMIPaBJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJISl POBOTHUKA
C TOKOM, CcuJibl AMrepa u cuibl Jlopenna;

CTPOMTh U OIHMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICOBAHUIO (DU3UYCCKUX SBICHHA U
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH: TMPHU 3TOM
dbopmyHpoBath mpobieMy/3agady ¢ THUMNOTE3y Y4eOHOro 9IKCIIEpUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO O0OpYJIOBaHHUSA, MPOBOJAUTH OIBIT U
bopMyIHpOBaThH BEIBOIBI,

OCYIIECTBIISATh MPSMbIC M KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEIMYUH, TIPH
ATOM BBIOMpATh ONTUMAJBHBIA CIOCOO M3MEpPEHUsS W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTENH U3MEPEHHI;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIWYMH C HCIOJIb30BaHUEM
NPSMBIX HM3MEPEHUH: MPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHUJE TAOIUI U
rpauKoB, 1enaTh BHIBOABI MO pe3yIbTaTaM UCCIIEeI0BaHMUS;

coOI01aTh MpaBuiia 0€30MacCHOr0 TPyJa MPHU MPOBEJICHUU HMCCIEIOBAaHUMN B
pamMKax ydeOHOTrO »HKCIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKON W MPOEKTHOU
JEATENBHOCTH C MCHOJb30BAHMEM H3MEPUTEIBHBIX YCTPOMCTB U J1A0OPATOPHOIO
000pyI0BaHUS;

pemarh pacu€THblE 3a7a4dl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (POPMYIIbI,
HEOOXOaMMbIe NIl €€ PEIIeHHs], TPOBOIUTh PACU€Thl U OIEHWBATH PEATHHOCTH
MOJIYYEeHHOTO 3HAYCHUS (PU3MUECKON BEINYUHBI,

penaTh KaueCTBEHHbIE 3a/1aUd: BBICTPAUBATh JIOTHYECKH HETIPOTHBOPEUUBYIO
LEMOYKY pPAaCCY>KIEHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCIIOJIB30BaTh  TPU  PEIICHHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOWUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
U TIPE/ICTaBIICHUS YU4eOHOU U HAyYHO-TIOMYJIAPHON MHGOPMAIIMH, TOTYUYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MMOJTyYyaeMyto HH(popMaIuio;

OOBSCHATh TPHUHITUIBI JCHCTBUS MAIMH, NPHOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3indaTh yCJIOBHUS UX O€30MaCHOTO WCIIOIh30BAHUS B MMOBCEIHEBHON
KU3HH,



MPUBOUTH PUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPY’KAIOLIErO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpAILEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsl COXPAHEHHUS 3J0POBbsl U COOJIOJIEHUS HOPM 3KOJOTMYECKOIO
MOBEJCHNUS B OKPYIKAIOILIEH Cpeae;

paboTathb B TpyHme ¢ BBHIMOJHEHHEM pAa3IMYHBIX COLMAIBHBIX pPOJIEH,
IUIAHUPOBaTh pPabOTy TIpyNIbl, PALUOHAIBHO PpacHpelneisaTb O0sI3aHHOCTU U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX CUTYyalMsX, a€KBaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PELIEHUE PacCMATPUBAEMON MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
11 KIIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/m

KoaunuecTBo yacoB

Konrtpoasnbsie IIpakTnueckmue

JaexkTpoHHbIe (LM (poBbHIE)

MpOrpaMMblI Bcero o0pa3oBaTeIbHbIE PeCypPChI
padoThI padoThI
Paznen 1. JIEKTPOJAUHAMUKA
M .
1.1 ATHHTHOE MOTe. JMEKTPOMATHATHAS 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHTYKIHS
Wroro no pazneny 11
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHHreCkHe 1 SIEKTPOMATHHTHELE 9 1 https://m.eds00.ru/3TLNQKPG6
KoseOaHus
M
29 €XaHWYCCKUE M DJICKTPOMArHUTHBIC 5 1 hitos-//m.edsoo.rWWOTE385V
BOJIHBI
2.3 Ontuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI crielIMaIbHON TEOPUHU

OTHOCHUTEIIbHOCTH
Hroro no pazneny

Pa3zgea 4. KBAHTOBAS ®U3UKA
4.1 DJeMEeHThI KBAHTOBOM ONTHUKH
4.2 Crpoenue aroma

4.3 AToMHOE SApO

4 1

https://m.edsoo.ru/AOQUCOVDK?2

https://m.edsoo.ru/SWOVAWQRS

https://m.edsoo.ru/HSBEAOOEA

https://m.edso0.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJIeMEeHTHI ACTPOHOMUU U acTPOYU3UKU 7
Uroro no pazaeny 7

Pasnea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

https://m.edso00.ru/3EOD6KXI9

6.1 O06o011aroriee TOBTOPCHHE 4 https://m.edso00.ru/O2JEGZCIM
Hroro mo pazneny 4
PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 08


https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IHHOYPOYHOE INTAHUPOBAHHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoTshI

Jara
H3yYeHHUs

JIeKTpOHHbIE N (poBbHIE
o0pa3oBaTejibHbIe pecypcChl

[TocTosIHHBIE MAarHUTHI U UX
B3auMoJieicTBHE. MarHuTHOE
noJsie. BekTop MarHuTHON
MHIAYKIUU. JIMHUM MarHUTHOM
WHIYKIIAN

MarnuTtHoO€ 1noje NpoBOJHUKA C
TokoM. OnbIT DpcTeaa.
BzaumopeiicTBre NpOBOJHUKOB C
TOKOM

JlaGopaTopHnas pabota
«/3yueHne MarHuTHOTO TMOJIS
KaTYIIKU C TOKOMY

JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOAHUK ¢ ToKoM. Cuia
Awmmnepa. JlabopaTtopHas pabora
«HMccnenoBanue neiicTBus
MOCTOSTHHOT'O MarHuTa Ha pamMKy
C TOKOM»

02.09.2026

03.09.2026

09.09.2026

11.09.2026

https://m.edsoo.ru/4ADMOY1JN6

https://m.eds00.ru/1L5CT47FX

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

JleficTBe MarHuTHOTO MOJISI Ha
JBIKYIIYIOCS 3apSKEHHYIO
yactuity. Cuna Jlopenma. Pabora
cuibl JIopeHna

16.09.2026

https://m.edsoo.ru/7ABZQGQC9



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9

OJeKTpOMarHuTHasi UHIYKLHS.
IToTok BeKTOpa MarHUTHOM
uHaykuun. DJ1C uHayKIun.
3aKOH AJIEKTPOMarHUTHOM
nHayknmun @apanest
JlaGopaTopHnas pabota
«HMccnenoBanue sSBICHUS
AIIEKTPOMArHUTHOW MHAYKIIMH»

NHayKTUBHOCTS. SIBIIeHME
camounaykiuu. J1C
CaMOMHIYKIMHU. DHEPrus
MarHUTHOTO MOJIsI KaTyUIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

18.09.2026

23.09.2026

25.09.2026

https://m.edsoo.ru/VA26C9C3J

https://m.edso0.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA

10

11

12

TexHuueckue ycTpoiucTBa U UX
MPUMEHEHUE: TOCTOSIHHbIE
MarHuThl, 3JI€KTPOMarHuTHI,
AJIEKTPOJBUTATEh, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yb
Ob6o06maromuit ypok
«MarauTHoe ToJIe.
DNeKTpOMarHuTHasi MHAYKIUS

KoHTponbHas pabora 1o Teme
«MarauTHoe 1oJI€e.
DNeKTpOMarHuTHasi UHAYKIUS

CB00OIHBIE MEXAaHHUYECKHUE
Kosebanus. [lapMoHnYeckue
KoeOaHusl. YpaBHEHUE
rapMOHHYECKHX KOJICOaHHH.

30.09.2026

02.10.2026

07.10.2026

09.10.2026

https://m.edsoo.ru/UWNLFA9L6

https://m.edso0.ru/COB05BGMC

https://m.edsoo.ru/8X637ELEU

https://m.edsoo.ru/9Y6GYWEVP



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

14

[TpeBparenre sHEpPTrUn

JlaGopaTopHnas pabota
«HccnemoBanne 3aBUCHMOCTH
MeproJia MajIbIX KoJaeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTH U
MAacChI TPy3a»

KonebaTtenbHbIl KOHTYD.
CB0OOIHBIC PJICKTPOMArHUTHBIS
KoJIEOaHHS B HJI€aILHOM
K0J1e0aTeIbHOM KOHTYpE.
AHANOTHSI MEXY
MEXaHUYECKUMH U
AIIEKTPOMATHUTHBIMU
KOJICOQHUSIMHU

14.10.2026

16.10.2026

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

15

16

17

®opmyna Tomcona. 3akoH
COXpaHEHHUS YHEPTUU B
HJICaJIbHOM KO0JIEOATEIbHOM
KOHTYpE

[IpencraBneHue o 3aTyxarommx
KoseOaHusIX. BeIHYKIeHHBIE
MeXaHn4YecKue KojaeOaHusl.
Pe3onanc. BeiHyX1eHHBIC
AJIEKTPOMATHUTHBIC KOJICOaHMS

IIepeMeHHBIN TOK.
CuHyconanbHbIN IEpEMEHHBIN
TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JIEUCTBYIOIEE 3HAYECHUE CHUIIbI
TOKAa U HaIIPSKEHUS

21.10.2026

23.10.2026

06.11.2026

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEY XRVUI



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

18

19

20

Tpanrcdopmarop. [IpousBoacTso,
nepeaaya v norpediieHue
IEKTPUYECKON SHEPTUU

Y CTpolCTBO M MPAKTUYECKOE
MIPUMEHEHUE AIEKTPUIECKOTO
3BOHKa, TeHepaTopa
MEPEMEHHOT0 TOKa, JIMHUM
aJIeKTpornepeaay

DKOJIOTUYECKHE PUCKU TTPU
IPOM3BOJICTBE TEKTPOIHEPTHH.
Kynbrypa ucnonszoBaHus
AIIEKTPOIHEPTUH B
[IOBCEHEBHOM KU3HU

11.11.2026

13.11.2026

18.11.2026

https://m.edsoo0.ru/1ZWZUL8OK

https://m.eds00.ru/93Z12W400Q

https://m.edsoo.ru/SDUNYKWNO

21

22

23

24

25

MexaHnueckue BOJIHbI, YCIOBHS
pacupocrtpanenus. [lepuon.
CkopocTb pacnpocTpaHEHUS U
JuiiHa BoJiHbL. [lonepeunsie u
IPOJOJIbHBIE BOIHbI

3Byk. CKOpOCTb 3BYyKa.
I'pomkocTh 3ByKa. BeicoTa TOHa.
TemOp 3ByKa
ONEeKTPOMarHUTHbIE BOJIHBI, UX
CBONCTBa U cKopocTh. [Ikana
AIIEKTPOMATrHUTHBIX BOJIH
[IpuHIMnIB paguocBs3u U
TeneBueHus. Pa3putue cpeacTs
cBs3u. Paguonokanus
KonTponbHas pabota
«Konebanus v BOJHB)

20.11.2026

25.11.2026

27.11.2026

02.12.2026

04.12.2026

https://m.edsoo.ru/W2XBOR3HJ

https://m.edso00.ru/Z8270Q6V70

https://m.edso0.ru/SWB57C06X

https://m.edsoo.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONS8OB



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

27

28

[IpsamonuneitHoe
pacnpoCTpaHEHHUE CBETA B
OHOPOJHOM cpere. ToueuHbli
MCTOYHUK CcBeTa. JIyd cBera

Otpakenue cBeTa. 3aKOHbI
oTpaxxeHus ceeta. [loctpoenue
U300paKEeHUH B TNIOCKOM
3epKaie

IIpenomnenue ceera. [lonnoe
BHYTPEHHEE OTPAKEHUE.
[IpenenbHbli yroma moaHoro
BHYTPEHHETO OTPa)KEHUS

09.12.2026

11.12.2026

16.12.2026

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/IMBKQM22Z

https://m.edsoo.ru/V49RISTRN

29

30

31

JlaGopaTopnas pabota
«M3mMepeHne nokaszaresst
MPETOMIICHUS CTEKIIa»

JInnzel. [locTpoenue
n3o0paxkenuii B muH3ze. Gopmyna
TOHKOM JIMH3BL. Y BEIHUECHUE
JIMH3BI

JlaboparopHast paboTa

«Hccnenosanue CBOMCTB
M300paKEHHM B JIMH3AX)

23.12.2026

25.12.2026

30.12.2026

https://m.edsoo0.ru/JO2E1M1DQ

https://m.edsoo.ru/W2MMS9KJIC

https://m.edsoo.ru/Q1ZCMW980

32

33

Hucniepcus cBera. CiioxxHbIN
cocTaB 6enoro ceera. L[BeT.
JlaboparopHast paboTa
«Habmonenne nucriepcuun
CBETa»

UnTepdepennus cera.
Hudpaxkius ceera.

13.01.2027

15.01.2027

https://m.edso0.ru/K9OOWVKE11

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

34

Judpaxiuonnas pemeéTka

[TorepeyHOCTH CBETOBBIX BOJIH.
ITonapusanus ceera

20.01.2027

https://m.edsoo.ru/Q2118XY0OJ

35

Ontuyeckue npuOOps U
YCTPOMCTBA U YCIIOBHS UX
0€301acHOT0 MPUMEHEHUS

22.01.2027

https://m.eds00.ru/M5127JYGT

36

I"'panu1bl IPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
[TocTynarte! cnenuanbHOM TEOPUU
OTHOCHUTEIIBHOCTH

27.01.2027

https://m.edso0.ru/P8GBIFJSN

37

38

39

40

41

42

OTHOCHUTENHLHOCTD
OIHOBPCMCHHOCTH. 3aM€I[JIeHI/Ie
BPEMCHU U COKpAIICHUC NJIMHBL

DHEPrusi ¥ UMITYJIbC
PENSATUBUCTCKON yacTUlbl. CBA3b
MAacChl C SHEPTHEN U UMITYIHCOM.
DHeprust MoKos

KoHnTtponbHas pabora «OnrTuka.
OCHOBBHI CIIEITUATTBHON TEOPUH
OTHOCHUTEIIbHOCTH

®otonsl. ®opmyna [1nanka.
DHeprust 1 UMITyJIbC (OTOHA
OTKpBITHE U HCCTIEIOBAHUE
dororddekra. OnbiTe A. T
CroneroBa

3akonHbl PpoTorddexTa.
VYpaBHeHue DitHITeHA 17151
dororddekra. «Kpachas

29.01.2027

03.02.2027

05.02.2027

10.02.2027

12.02.2027

17.02.2027

https://m.edsoo.ru/OVLMCN6B2

https://m.edso0.ru/190Z2Y4BUB

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LA0

https://m.eds00.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

43

44

45

rparuma» porodddexra

Jasnenne ceera. OnbiTol I1. H.

JlebeneBa. Xumudeckoe
JICCTBUE CBETA
TexHnueckue yCcTpoicTBa u
MPaKTUYECKOE TPUMEHEHUE!
¢doTorsieMeHT, POTOIaTUHK,

COJIHEUHas OaTapesi, CBETOIUO/]

Pemenue 3aay o reme

«D7IeMEHTBI KBAHTOBOM ONTHKMY

19.02.2027

24.02.2027

26.02.2027

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

46

47

48

49

50

Mopens atoma TomcoHa. OnbBITEI

Pesepdopna mo paccesHuo o-
vactuil. [InaneTapHas Mojesb
aToma

IToctynatel bopa

W3ny4yenue u nornoueHue

($OTOHOB IpH Mepexoie aToma ¢

OJITHOTO YPOBHS JHEPIUU Ha
Ipyroil. Buasl criekTpos

BonHoBBIE CBOIICTBA YaCTHII.
Bounnsl ne bpoiis.
KopmyckynsipHO-BOITHOBOM
nyanu3M. CIIOHTaHHOE 1
BBIHY)KJICHHOE U3JTy4ECHHE

OTKpbITHE PaJMOAKTUBHOCTH.
OmneiTel Pesepdopaa mo
OIIPEICTICHNIO COCTaBa
PaaMOaKTUBHOTO H3ITy4EeHUS

03.03.2027

05.03.2027

10.03.2027

12.03.2027

17.03.2027

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edso00.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

52

53

CgoiicTBa anbda-, 6era-, raMmma-
u3ily4eHus. BiausHue
PalMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTkpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacma.
ONEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. 'amma-usnydenue

OHeprus CBA3U HYKJIOHOB B S/pE.
Snepubie peakuuu. S nepHbii

peakrop. [IpoGnemsr, 1
NEPCIIEKTUBBI, IKOJIOTUYECKUE

aCIIEKTHI SIIEPHON SHEPIeTUKHU

19.03.2027

24.03.2027

26.03.2027

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

54

55

DJIeMEHTapHbIE YaCTULIBI.

OtkpsITHE I03UTPOHA. MeEeTOo b
HAOIOICHUS ¥ PETUCTPAIIUU
AJIEMEHTapHbIX YacTull. Kpyrnbli 1
cron «DyH1aMeHTaIbHbIE
B3auMOJIeicTBUs. ENUHCTBO

¢buznyecKoil KapTUHBI MUPa»

Dransl pa3BUTHS aCTPOHOMUMU.
[Ipuxnagnoe u

MHPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. Bun 3B€3mHOTO 1
Heba. Co3Be3aus, sipKue 3BE3IBI,
IJIAHETHI, UX BUIUMOE

nBmkenue. ColnHevHass CHCTEMA

07.04.2027

09.04.2027

https://m.edsoo.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY

56

Counne. CoHeuHast akTUBHOCTD.
HcTtounuk sxeprun ConHIa v

14.04.2027

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

57

58

3BE3]]

3BE3b1, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3IBI
[JIaBHOM MOCJIE10BATEIbHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEACTABICHUS O
MIPOUCXOKICHUH U 3BOJIOLUU
ConHua u 3B€31

Muneunsiii [1yte — Hama
["anakTuka. [Tonoxenue u
neuxenne ComnHua B ["anakTuke.
lNamakTuku. YEpHbIE BIPHI B
Apax TajJaKkTUK

16.04.2027

21.04.2027

https://m.edsoo.ru/GGD3W74Z0

https://m.edsoo.ru/L2U4S1HU?2

59

Bcenennas. Pasoeranue
ranaktuk. Teopus bonbiioro
B3pbIBa. PEIMKTOBOE M3ITyueHHe.
MertaranakTuka

23.04.2027

https://m.edsoo.ru/9IWRLVWNN

60

61

Hepemennsie mpo6iieMbl
aCTPOHOMHUU

KonTponbhas padora
«DNeMeHTbI aCTPOHOMUH U
acTpou3uKm»

28.04.2027

30.04.2027

https://m.edsoo.ru/LJHNL2MCF

https://m.eds00.ru/TXTTCT488

62

63

Ob6o6maromuit ypok. Posb
($U3MKHU U aCTPOHOMMUH B
3KOHOMHUYECKOMH,
TEXHOJIOTHYCCKOM, COIMAIbHON B
ATUYECKOH chepax NesaTeTbHOCTH
YyesjoBeKa

Ob6o6maromuii ypok. Pois u

05.05.2027

07.05.2027

https://m.edsoo.ru/\WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF

MeCTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

O6o06maromuii ypok. Posb
¢du3nueckoit Teopun B
(OopMHPOBAHUY NPEICTABICHUH
0 (hu3uYecKoi KapTUHE MUPA

64

O6o06matomuii ypok. Mecto
(U3NYECKOM KapTUHBI MUPA B
65 o01eM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O MPUPOJE

12.05.2027

14.05.2027

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

Pe3epBHblil ypok. MarHuTHOE
66 noJie. DJIEKTpOMarHuTHas
WHIYKIHS
PesepBHblii ypok. OnTuka.
67 OCHOBBI CIIEITUATTBHON TEOPUH
OTHOCUTEIIbHOCTH

19.05.2027

21.05.2027

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKS8L

Pesepnblii ypok. KBanrosas
68 ¢du3uKa. DIeMEeHTHI aCTPOHOMHH
1 acTpoU3UKH

26.05.2027

https://m.edsoo.ru/RARQLV0O2]

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68


https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJibTara

11.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM POrpaMMBbl CpeIHero o01ero 00pa3oBaHus

JleMOHCTpUpOBaT, Ha NpHMEpPax poJib M MecTo (UMK B
(hopMUPOBaHHHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

JrO/IEeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA

11.2

11.3

114

Y4YuTHIBaThH I'paHULbI TPUMCHCHUSA N3YUCHHBIX (1)I/I3I/ILICCKI/IX MOJEJICH:
TOYECYHBIMN BHGKTpI/ILIeCKI/Iﬁ 3apsn, AACpHasd MOACIIb aTOMA, HYKJIOHHAA

MoOJIeJIb ATOMHOTO sIpa MPH pelIeHnH (HU3HUECKUX 3a7a4

Pacnio3naBate (usnueckue sBIEHUS (MPOIECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB  DJJIGKTPOAMHAMHUKH ¥  KBAaHTOBOW  (PU3HKWU:
3JIEKTPUYECKasi MPOBOJMMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JIeHCTBUS TOKa, B3aHUMOJCHCTBIE MarHuToB,
9NEKTPOMArHWTHAs WHAYKLIMSA, JCHCTBHE MAarHUTHOTO MO Ha
OPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsijl, 3JIEKTPOMAarHUTHbBIE
KoJieOaHWsI W BOJHBI, TNPSIMOJUHEHHOE pPACIpPOCTPAaHEHUE CBETa,
OTpakeHHe,  TMpeloMiieHHne, HuHTepdepeHnus, audpakius U
MOJISIpU3aIUsl CBETa, AUCIEpPCHs CBeTa, (POTOdNEKTpUUecKuii ekt
(boTtoapdekrt), cBeTOBOE MaBiieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIeKTpa aToMa BOJOPOJa, €CTECTBEHHas U  HCKYCCTBEHHas

PAAOAKTUBHOCTD

OnwuceiBaTh  W3yYeHHBIE CBOMCTBA  BEHIECTBA  (DJIIEKTPHUECKUE,
MarHUTHBIEC, ONTHYECKUE, AIEKTPHUECKYIO MPOBOJUMOCTh PA3THUHBIX
Cped) M JJIEKTPOMArHWTHBIE SIBIEHUS (IPOLECChI), HCHOJB3YS
¢u3nyeckue  BEIMYMHBI:  JJEKTPUYECKUH  3apsal, Cuila  TOKa,
UIEKTPUYECKOE  HAMPSHKCHUE,  JIEKTPUYECKOE  CONPOTHUBIICHHE,
pasHocTh moteHumanoB, D/IC, paboTta TOka, MHIYKIMS MarHUTHOTO
noisi, cuia Awmmepa, cuia JlopeHIla, HWHAYKTUBHOCTh KaTYIIKH,
SHEpPrus IEKTPUUYECKOTrO0 M MAarHUTHOTO TOJIEH, MEepUoJ] M 4acToTa
KoJie0aHUi B KOJIe0aTeIbHOM KOHTYpE, 3apsi M CHjIa TOKa B IIpolecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX KoJIeOaHuH, ¢dokycHoe

pacCToOdIHUC U OITUYCCKasd CHJIa JIMH3bI; IIPU OIIMCAaHHUU IIPABUIIBHO



115

TPAaKTOBATh (bI/ISI/I‘IeCKI/Iﬁ CMBICJI  HUCIIOJIB3YyEMbIX  BCJIIMYMH, HX
0003HaUYeHHsT U CANHUIDBI; YKa3blBaTb (I)OpMy.]'IBI, CBA3BIBAIOIIUC

JAHHYIO (PU3MUYECKYIO BETUUUHY C IPYTUMHU BEIMYUHAMHU

OnuceiBaTh U3YyYEHHbIE KBAHTOBBIE SIBIICHUS U MPOLECCHI, UCMIOIb3YS
(u3nYecKkue BETUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, IJHUHA
BOJHBI M YacTOTa CBETa, DHEPrUs M HMIYJIbC (OTOHA, TEPHOJ
nojiypacrajga, OJHEprusi CBSA3M AaTOMHBIX SAE€p; IPU OMUCAHUHU
MPABUWIHHO TPAKTOBATh (PU3UUYECKHUI CMBICI UCTIOIB3yEeMbIX BEIUYUH,
uX 0003HAUEHHS W EJAMHMIIBI; yKa3blBaTh (hOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYI0 BETUYHHY C APYTUMHU BEIIMYUHAMU, BBIYUCIISITH

3HaUCHHUE (PU3NICCKON BEITUIHHBI

11.6

11.7

11.8

11.9

11.10

11.11

AnanusupoBaTh (U3WYECKHE TPOLECCHl U  SBICHUS, HCIIOIB3YS
¢usnyeckne  3aKOHBI M OPUHOUNBL  3akoH Oma,  3aKOHBI
IIOCJIEIOBATENBHOIO M MAapajlUIeIbBHOTO COEAMHEHUS IPOBOIHMKOB,
3akoH Jlkoynst — JleHua, 3aKOH 3JEKTPOMArHUTHON MHIYKIMHU, 3aKOH
MPSIMOJIMHEHHOTO PacipOCTpaHEHUs! CBETA, 3aKOHbI OTPAaKEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHME  OUHIUTEHHA Ui
¢dorodaddexra, 3aKOH COXpaHEHHUS DSHEPIUH, 3aKOH COXPAHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHMsI DJJIEKTPUYECKOTO 3apsja, 3aKoH
COXpaHEHMs  MaccoBOr0  4HCNa, INOCTyJaTrel  bopa, 3aKoH
palMOaKTUBHOIO pacnajna; IpH HOTOM pa3IU4aTb CIOBECHYIO
(OpMyIIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS

(rpaHuIpl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[CJ'IHTB HAIlpaBJICHHUC BCKTOPpAa HWHAYKIHMU MArHUTHOI'O TIIOJIA

MIPOBOJIHHKA C TOKOM, CHJIbI AMriepa 1 cuibl JlopeHiia

CTpOI/ITB n  OIIMChIBATb I/I306pa)KeHI/IC, CO31aBacMO€ IIIIOCKHUM

3€pKajoM, TOHKOW JIMH301

BBITIONHATE SKCIIEPUMEHTHI TI0 UCCIICA0OBAHUIO (PU3NICCKUX SIBICHHNA H
MIPOIIECCOB C MCITOJIb30BAHUEM TIPSIMBIX M KOCBCHHBIX U3MEPCHHIA; TIPH
3ToM (QopMyIHpOBaTH MpoOJieMy (3a7ady) W THUIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAHOBKY U3  MPEIJIOKEHHOTO

000py10BaHus1, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOBI

OCYH_[CCTBHHTB IpsAMbI€ W KOCBCHHBLIC HW3MCEPCHHUA (1)I/I3I/ILIGCKI/IX
BCJIIMYMH, IIpU 5TOM BI>I6I/IpaTB OIITHUMAJIBHEIN CIOCO0 U3MEPCHUA U

HCITIOJIB30BaTh U3BECTHBIE METO/bI OLIEHKH MOIPEIIHOCTEN U3MEPEHUN
HccrnenoBaTh 3aBHCUMOCTH (PU3MUYECKUX BEJIWYHMH C UCIOIH30BAHUEM
OPSMBIX HM3MEPEHUH; ITIpY 3TOM  KOHCTPYMpPOBaTh  YCTAaHOBKY,

(uKCUpOBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX



11.12

BCJIMYHH B BUJC Ta6HI/II_[ u Fpa(i)I/IKOB, ACJIaTh BBIBOJBI 110 pC3yJibTaTaM

HCCIICAOBaHUA

Cob6mronate mpaBuia 0€30maCHOTO TpyJda IMpU  IPOBEACHUHU
UCCIIEIOBAaHUI B paMKax ydeOHOro SKCIEpHMEHTa, Y4YeOHO-
UCCIIEIOBATEIbCKOW U MPOEKTHOMN AESTeNbHOCTH C UCIOJIb30BaHUEM

WU3MEPUTENBbHBIX YCTPONUCTB U TAOOPaTOPHOTO 000PYAOBaHUS

11.13

11.14

11.15

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIETBIO,
UCTIONB3Ys (PU3UYECKHe 3aKOHBI W TMPUHITUIBI, HA OCHOBE aHalM3a
YCIOBUSL  3a/ladydl  BBIOMpaTh  (DU3MYECKYI0 MOJENb, BBIICIATH
(buzmveckrue BETMYUHBI U (POPMYIIBI, HEOOXOAUMBIC TSI €€ pelIeHus,
IPOBOAUTH PACUYETHI M OIICHUBATh PEAIbHOCTH MOJIYYEHHOTO 3HAUEHUS

(hu3HUeCKOi BETUIMHBI

Pemate Ka4eCTBEHHBIE 3aa4u: BBICTPAaUBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKICHUN C OMOPOM HAa U3yYCHHbIE

3aKOHBbI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘IGCKI/Ie SIBIICHUA

Hcnonp3oBath mnpu  pemieHud  y4eOHBIX 3aJad  COBPEMEHHBIE
UH(QOPMALIMOHHBIE TEXHOJOTHH JUIl IOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpNPETAlMd U NPEACTaBICHUs Yy4eOHOW M Hay4YHO-TIOMYJISPHOM
nH(pOpMalMY, MOJYYEHHON U3 pa3IUYHbIX HMCTOYHHKOB; KPUTHUYECKH

aHAJTM3UPOBATh MOJTyyaeMylo HH(pOpMAIUIO

11.16

11.17

11.18

OOBSACHATh NMPUHIUIBI AEHCTBUS MalIWH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3lnyaTh YCIOBHUS UX O€30MaCHOTO HCIOJIb30BAHUS B

IMOBCEIHEBHOU KU3HU

[IpuBoaMTH TpUMEpPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOLIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Hcnonb3oBaTh TeopeTHdyeckue 3HaHUS MO (DU3HKE B TOBCETHEBHOM
KHU3HH 11 o0ecTiedeHnst 0€301MacHOCTH pU 00paIeHnu ¢ mpudopamMu
U TEXHUYECKUMU YCTPOWCTBAMH, MJIA COXPAHCHHUS 3II0POBbS U

CO6JIIOI[CHI/IH HOPM 5KOJIOTUYCCKOI'O ITOBCACHHUS B oxpy;xa}omeﬁ cpeae

11.19

PaGorars B rpymie ¢ BBINOJHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh ~ paboTy  TPYHNbI,  pAlMOHAIBHO  paCHpelesiTh
00s3aHHOCTH ¥  IUIAHUPOBATh JEATENbHOCTh B  HECTaHAAPTHBIX
CUTyallMsX, aJeKBaTHO OLEHMBATh BKJAQJ KaXJIOr0 W3 YYaCTHHUKOB

IPYIIBI B PEIICHUE pacCMaTpUBaEeMOi MPOOIIeMBbI



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

11 KUIACC

Kon
pa3nena

Koanposepsiemoro
3JIeMeHTAa

IIpoBepsieMble YJIeMEHTHI COAEPKAHUSA

4

4.3

SJIEKTPOAMHAMUKA

MAT'HUTHOE IOJIE. SJIEKTPOMAT'HUTHAA MHAYKOUA

43.1

4.3.2

4.3.3

4.3.4

IlocTrositHHBIE MarHuTbl. BzamMmojeincTBue

IIOCTOAHHBIX MaroHuTOB

MaruutHoe mone. Bekrop MarHuTHOH
UHAYKIUW.  [IpuHIMOD  Cymepno3uluu.
Jluaun wmarHutHOM wuWHAYKIMHU. KapTtuna
JIMHUM  MAarHuTHOW  MHAYKUHUHU  TMOJIA

IIOCTOAHHBIX MaroHuTOB

MarauTtHoe 10JI€ TMPOBOJHUKA C TOKOM.
Kaptuna nuHMIl 1OJIST JJIMHHOTO MPSMOTO
MPOBOJHHUKA W 3aMKHYTOIO KOJBIIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTMBIT
Opcrena. BzaumoaeicTBue MpoBOIHUKOB C

TOKOM

Cuna Amnepa, €€ MOyJIb U HAIIPABJIEHUE

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

Cuna JlopeHua, e€ MOIyJb U HallpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUUbl B
OJTHOPOJIHOM MAarHuTHoM Tmone. PaGora

cunel JlopeHiia
SIBrieHME IEKTPOMArHUTHOW UHAYKIIUU
[ToTox BekTOpa MarHUTHOW UHTYKIIUH

O/1C uHAyKIMH. 3aKOH 3JIEKTPOMarHUTHOM
uHaykiuu Papanes

Buxpesoe »smekrpnueckoe mnome. JJIC
UHAYKIMU B TPOBOJHUKE, JABIKYIIEMCS
MOCTYTNATENIBHO B OJTHOPOJHOM MarHUTHOM

I10JIC

4.3.10

IIpaBuiio Jlenna



5.1

NHayKTUBHOCTB. SIBIIEHME CAMOMHIYKIUH.

4.3.11
OJ1C caMOMHAYKIIUH
DOHeprus MarHUTHOTO TIIOJISI KaTyINIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TOJIe
TexHudyeckue  YCTPOWCTBA:  TOCTOSHHBIC
MAarHUThI, AIIEKTPOMATHUTHI,
4.3.14
AIIEKTPOJIBUTATETh, YCKOpUTEIH
AJIEMEHTAPHBIX YaCTHII, NHITYKIIMOHHAS I1eYb
[IpakTnueckue paboTHI. N3yuenue
MarHUTHOTO TIONI KAaTYIIKA C TOKOM.
4.3.15 Uccnenosanme OeilicTBUA  IIOCTOSIHHOTO

MarauTa Ha paMKy € TOKOM. HccnegoBanue

SIBJICHUS BHGKT‘pOMaFHHTHOﬁ HUHAYKIUA

KOJIEBAHM 11 BOJIHBI

MEXAHNWYECKUE N DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

Koneb6arenbnast  cucrema. CBoOojaHbIE
koneOanus. ['apMoHWYEecKHe KoJieOaHUsI.
Ilepuon, wacroTta, ammiuTyga u ¢asza

KOJIeOaHuil

[IpyxuHHbId MasgTHUK. MartemaTuyecKui

MasATHHK

513

5.14

YpaBHeHHE TapMOHHUYECKUX KOJIECOaHUM.
Kunematuueckoe " IUHAMHAYECKOE

OIIMCaHHE KOJICOATEILHOIO JABWKCHUSA

[IpeBpamienue SHEPIrUU pu
rapMOHMYECKUX  KojebaHusx.  Cs3b
aMILTATYbI Kosie0aHui HUCXOHOHU
BEJIMYMHBI C aMIUTUTYJaMHU KoyieOaHUil eé

CKOPOCTH U YCKOPEHHUs

5.15

Konebarenbupiit  koHTyp.  CBOOOIHBIE
AJIEKTPOMArHUTHEIE KoJIeOaHus B
uaealbHOM  KOJeOaTelIbHOM  KOHTYpE.

Amnanorus MCXKIAY MCXAaHUYCCKMMU U



5.1.6

QJICKTPOMAarHuTHBIMHA KOJIC63,HI/I$IMI/I.
®opmyna ToMcona
3aKkoH COXpPAaHCHUA DHEPTUU B HACAIIBHOM

KOJIeOaTeIbHOM KOHTYpE

5.1.7

5.18

BrIHyX/IeHHBIE MEXaHUYECKHE KOJICOaHMUS.
Pe3onanc. Pe3onancHas KpHBas.
BBIHy)K,Z[CHHLIe OJICKTPOMArHUTHBIC

KOJIcOaHUs.

[lepemennbiii  Tok.  CuHycouaaabHBIN

IIEPEMEHHBIN TOK.

5.19

5.1.10

MomiHocTs IIEPEMEHHOI0 TOKA.
AMIUIMTYTHOE W JIEHCTBYIOIIEE 3HAUYCHUE
CUJIBI TOKA Y HAIIPSKCHUSA

Tpancdopmarop. [IponszsBoactso, nepenaua
U NOTpeOIeHUe 3IIEKTPUYECKON HSHEPIUH.
OKOJIOTMYECKHE PUCKHU NPU MPOU3BOACTBE
JIEKTPUIECKOMN DHEPIUU. Kynerypa
HCIIOJIb30BaHUs ANIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

5.1.12

Texunuueckue ycrpoicTBa: ceiicmorpad,
JIEKTPUUYECKUI 3BOHOK, JVHUHU

QJICKTpoIIepcaavd

[Ipaktnueckue pabotel. MccnenoBanue
3aBUCUMOCTH II€pUOJia MaJbIX KoseOaHWH
rpy3a Ha HUTHU OT IJIMHBI HUTU U MACChI
rpy3a. MccnenoBanue nepeMeHHOI0O TOKa B
LEeNu W3 IOCIEAOBATEILHO COCIUHEHHBIX

KOHACHCATOpPA, KaTYIIKU U PE3NUCTOpPa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521
5.2

5.2.2

Mexanndueckue BOJIHBI, yCJ10BUsA
pacnpoctpanenusi. [lepuon.  CkopocTh
paclpocTpaHeHHss W JUIMHA  BOJIHBL.

HonepeqHHe 1 NpOaO0JIbHBIC BOJTHBI

Wutepdepentys " Judpakus

MEXaHHUYECKUX BOJIH



5.3

5.2.3

524

5.25

5.2.6

5.2.7

5.2.8

531

5.3.2

5.3.3

5.34

5.3.5

3Byk. CkopocTh 3Byka. ['poMKOCTh 3ByKa.

BricoTta Tona. TeMOp 3ByKa

DJIEKTPOMAarHuTHHIE  BOJIHBL. Y CIIOBHS
W3JIy4YCHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmHuas opuenTanus BexktopoB E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHE, MPETOMIICHHE, MOIIPH3ALNS,
mudpakuus, wuHTepdepeHuus. CKopocTb

QJICKTPOMAroHuTHBIX BOJIH

[lIxana AJIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHrne 3JIEKTPOMATHUTHBIX BOJIH B

TEXHHUKE U OBITY

[IpyHIMIIBI paguOCBA3M WU TEIEBUICHUSA.
Pannonoxanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl

TexHuueckue yCTpOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, yJIBTpa3ByKOBas
JUAarHoCTHKa B TEXHHUKE W MEIULHHE,
pagap,  paaHONPUEMHUK, TEIIEBU30D,
aHTeHHa, Tenedon, CBY-neun

OIITHUKA

[IpssMosIMHEHOE PAcIPOCTPaHEHUE CBETA
B OJIHOPOJIHOM cpene. Jlyu cBeTa

OtpaxxeHne cBeTa. 3aKOHBl OTpaXEHUS
cBeta. [loctpoenne n300pakeHUit B TJIOCKOM

3epKane

[Ipenomnenne cBeta. 3aKOHBI TPETOMIICHUS

CBETa. AOGCOTIOTHBIH MOoKa3aTelb
MIPEIOMJICHUS
[TonHoe BHYTpEHHEE OTpaKEHHE.

IIpenenbHblid yros IMOJHOIO BHYTPEHHETO

OTpaKEHUS

Hucnepcust  cBera. CIIOXKHBIH ~ COCTaB



5.3.6

5.3.7

5.3.8

5.3.9

ocioro cBera. L{Bet

Cobuparonie ¥ pacceuBalONIUe JTHMH3BL.
Tonkass nuH3a. DOKyCHOE paccTosHUE U
OIITHUYCCKAas culia TOHKOI\/JI JINH3HBI.
[TocTpoeHue n300pakeHU B COOMPAFOIINX
u pacceuBaromux JuH3ax. Dopmyna
TOHKOM JHH3BL. YBEIMYCHHE, JaBacMoeE

JIMH301

Hpe)le.]'ILI MMPUMCHUMOCTU FCOMeTqueCKOﬁ

OIITUKH

WNutepdepennius  cBeta.  KorepeHTHbIE
HWCTOYHUKHU. VYcnoBus HAOIOICHUS
MaKCUMyMOB u MHWHHUMYMOB B
UHTep(EepPEHIIMOHHON KapTHHE OT JBYX

CHH(baSHLIX KOT'CPCHTHBIX UCTOYHUKOB

Hudpakumst  cBera.  JudpaxknmonHas
pemérka. YciaoBue HaOMIOACHUS TIaBHBIX
MaKCUMyMOB npu ImaacHuu
MOHOXPOMATHYECKOTO CBeTa Ha

TU(PAKIIMOHHYIO PEIIETKY

5.3.10

5.3.11

[Tonspuszanus ceera

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,
¢doroanmapar, MNPOEKLUMOHHBIH ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, IU(ppaKkHOHHAs pemeérka,

TIOJIIPOU T

5.3.12

[IpakTnyeckne  pabOTHL N3mepenue
mokasaress npenomieHus. VcciaenoBanue
CBOWCTB  W300pakeHMId B  JIMH3aX.

Hab6monenue aqucnepcun ceeta

RJIEMEHTBI CIIELITUAJILHOW TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunpl NPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocrynatsl TEOPUHU
OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTh

MOAYJId CKOPOCTH CBE€TAa B BaAKYYMC,



7.1

7.2

MIPUHIUIT OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCHUTENBHOCTE OJTHOBPEMECHHOCTH.
6.2 3amenieHHe BPEMEHH M COKpalleHHe
JUTHBI
6.3 DHeprus U UMITYJIHC CBOOOTHOW YaCTHIIBI

CBs3b Macchl C PHEpPrueil U UMIYJIbCOM
6.4 CBOOOMHOM YacTHIbl. OHEprusi IOKoA

CcBOOOIHOI YaCTHULIBI
KBAHTOBAA ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyna [lnanka cBsi3u 3HEPTUN
7.11 ¢doroHa ¢ ero wyactoToi. ODHeprus u

UMITYJIbC (POTOHA

OTtkpeiTHE U uccienoBanre Gorodrddexra.

7.1.2 Omeritet - A CroneroBa.  3aKkoHBI
dhoTodrddekra
YpaBHeHue OUHIIITENHA TUIA
7.1.3 dotorddekra. «Kpacnas IpaHUIIa»
dhoTorddexra
7.1.4 HaBnenue ceera. OnbiTel [1.H. JIeOGenena
7.1.5 XHUMHUYECKOE JIEMCTBUE CBETA

Texaudeckue ycrporcTBa: (HOTOIIEMEHT,
7.1.6 (dhoTomaryuk, COJTHEYHast Oartapes,

CBETOJIHO/I
CTPOEHUE ATOMA
Monens aroma Tomcona. OmbBITEI

7.2.1 Pezepdopaa o ucciie1oBaHUIO CTPOSCHUS

aToMma. HJIaHeTapHaSI MOACIb aToOMa

ITocTynatsl bopa. Nsnyuyenue u
norjouieHre (GOTOHOB TpU  TEpexoie
7.2.2 aToMa C OJHOTO YPOBHS DJHEPruu Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEH

SHEPTUH aToMa BOJIOPOAA

7.2.3 BonHoBBIE cBoOMcCTBa 4acTHIll. BoOJNHBI 1€



bpoiiss. KopmyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakuus 5Ie€KTpOHOB Ha

KpHUCTaiax

724

7.2.5

7.2.6

CroHTanHOE U BBIHYXXACHHOC H3JIYUYCHHUC.

Y CcTpoHCTBO M PUHLMIT pabOTHI J1azepa
TexHuyeckue ycTpoMCTBa: CHEKTPAIbHBIN
aHaJIn3 (CHEKTPOCKOI), Jla3ep, KBAHTOBBIN
KOMIIBIOTEP

[Ipaktnyeckne  pabotel.  HaOmonenue

JINHENYaTOro CIeKTpa

7.3

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

ATOMHOE A1PO

Meroapl HAOMIOAEHUS | PETUCTpaIUd

QJICMCHTAPHBIX YaCTUI]

OTkpbITHE  PaAMOAKTUBHOCTH.  ONBITHI
Pesepdpopna mo ompeneneHuio cocraBa
pamnoakTHBHOTO  w3nmydeHus. CBolicTBa
anb(da-, Oeta-, raMMa-u3nydeHus. Brnusaue

PaaArOaKTUBHOCTH HaA JKUBBIC OPraHU3MbI

OTkpblTE  TPOTOHA W HEUTpOHA.
Hyxnonnas mopnens siapa [eitsenOepra —
WBanenko. 3apsan sanpa. MaccoBoe 4uciio
siapa. M3oTomsl

Anbda-pacna. DNEeKTPOHHBIN u
MMO3UTPOHHBIN Oeta-pacma. I'amma-
U3ITy4eHue. 3aKOH  paJMOaKTHBHOIO
pacnana

OHeprusi CBA3M HYKIOHOB B  sJIpe.
SAnepurie cunbl. Jledekt Macchl siapa
SAnepuble peakuuu. JlemeHne W CUHTE3

sanep

7.3.7

SnepHsiit peakTop. TepmosinepHbIi
cure3. [IpoOGnembl UM  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKU.  ODKOJOTUYECKUE

ACIICKThI SII[epHOfI OHCPICTUKU



7.3.8

OnemeHtapHble  yacTulbl.  OTKpbITHE
MIO3UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJIEVCTBUS

7.3.9

7.3.10

TexHuueckue  yCTpOMCTBa:  JIO3UMETP,
Kamepa BuibcoHa, snepHbIl  peakTop,
aToMHas 6omba

[Ipaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTHUIL (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro neba. Co3Besnusi, spKue

3B63I[I)I, ITaHETHI, UX BUJUMOC JIBHMXXCHUC

8.2

8.3

8.4

8.5

8.6

8.7

Comueunast cucrema. llimaneTsl 3e€MHOU
TPYIIIBI. IImageThI-rUra"ThI u Ux
CIIyTHUKH, KapJUKOBBIC IUIaHETbl. Maiblie

terna COTHEUHOH CHCTEMBbI

Connne, d¢orochepa u  armocdepa.

ConHeyHasi akTUBHOCTD
Ncrouynuk sHeprun CostHua U 3B€371

3BE3bI, WX OCHOBHBIE XapaKTEPUCTUKHU:
Macca, CBETUMOCTb, pajuyc, TeMIIEparypa,
150:¢ B3aUMOCBSI3b. Jwnarpamma
«CTEKTPaJbHBIA KJIACC — CBETUMOCTBY.
3BE3bI  TIJIABHOM  IOCIIENOBATCILHOCTH.
3aBHCHMOCTh «MacCa — CBETHMOCTBLY» JIJIS

3BE3/] IIIaBHOM IOCICA0BATCIILHOCTH

Buyrpennee CTpOCHHUE 3BE3.

CoBpemeHHbIE MpeCTaBICHHS 0
MPOUCXOXKICHUH U 3BoolMu CosHIa U 3BE3.

OTarbl )KU3HA 3BE3]I

Muneunbiii  Ilyte — Hama [anaktuka.
CrnupanbHas cTpykrypa  l'anaktukuy,
pacnpeneneHue 3BE3N, Ta3a U IbUIM.
[lonoxenne u paBwxenne ConHoa B

lamaktuke. I[lmockas w  cdepudeckas



8.8

8.9

8.10

noAcucTeMBI [ aTlakThuKu

Tunel ramakTuk. PaauoranakTuku U

KBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK

Bcenennas.  Pacmupenne  Bcenennoi.
3akon XaO6ma. Pas30Oeranme ranakTuk.
Bozpact u paguyc BcenenHoii, Teopus
bonpmoro B3peiBa. Mogens «ropsuen

Bcenennoi». PenukroBoe usinyueHne
MacmTabHast ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménnbie mpob6iemsbl

aCTPOHOMHU



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



