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MNOACHUTEJBbHASA 3AIIMCKA
[IporpaMmma 10 ¢Qusuke 0a30BOro ypoOBHS Ha YPOBHE CPEAHET0 OOIIero
oOpa3oBaHusl pa3pa0OTaHa Ha OCHOBE IIOJIO)KEHHWH M TpeOOBaHUN K pe3ysibTaTam
OCBOEHHS OCHOBHOH 00pa3zoBaTeabHON nporpammel, npeactaBieHHsix B @I'OC COO, a
Takke ¢ ydé€roMm ¢enepaabHOM paboyell MporpaMMbl BOCHUTAHUS U KOHLEMLUU
npenojaBaHus ydeOHoro mnpenmera «®Pusuka» B 00pa3oBaTENIbHBIX OpraHU3ALUAX
Poccuiickoit denepannn, peanns3yomux OCHOBHbIE 00pa30BaTENbHbIE POTPAMMBI.

CopepxaHnue IporpaMMbl 0 (pU3MKe HaMpaBlieHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4yHOH KapTHHbI Mupa oOyuaromuxcst 10—-11 kmaccoB mpu oOyueHuu ux (QuU3MKe Ha
0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-IEATEIBbHOCTHOrO monaxona. I[Iporpamma mno
¢usuke coorBerctByer TpeboBanusM DPI'OC COO K MIaHHUPYEMBIM JIMYHOCTHBIM,
MpeIMETHBIM M METalmpeIMETHbIM pe3ysibTaTaM OOy4YeHMs, a TaKXKe YUHUTHIBAET
HEOOXOJIMMOCTh ~ peaju3allid MEXIPEIMETHBIX CBsi3ell (U3MKH C €CTECTBEHHO-
Hay4YHbIMM y4eOHBIMM TpeaMeTaMu. B Hell ompenensitoTcsi OCHOBHbBIE LIENIM M3y4YeHUs
(bU3MKH Ha YPOBHE CpPEAHETO 00Iero oOpa3oBaHus, IUIAHUPYEMbIE PE3YIbTaThl OCBOCHHUS
Kypca QU3UKH: THYHOCTHBIE, METaIlpeIMETHbIE, IpeAMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no ¢u3Mke BKIIOYAET:

® [UJIaHUpPYEMBbIE pPe3yJIbTaThl OCBOCHUS Kypca (U3MKK Ha 0a30BOM YpOBHE, B TOM

quclie TPeIMETHbIE pe3yIbTaThl IO rojilaM 00y4eHHUS;

e cojepkaHue yueObHoro npenmera «dusuka» o rojgam o0ydeHus.

@du3nka Kak Hayka o HamboJjee OOIIMX 3aKOHAX MPHUPOJbI, BBHICTYMAsl B KauyecTBE
y4eOHOro mpeameTa B IIKOJIE, BHOCUT CYUIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUU 00
okpyxartomem wmupe. IlkonbHbIE Kypc ¢(u3ukn — cucremMooOpa3yroumili s
€CTECTBEHHO-HAY4YHbIX Y4YEOHBIX MPEIMETOB, MOCKOJbKY (pU3MUecKre 3aKOHBI JiexKaT B
OCHOBE IIPOLIECCOB U SIBJICHUN, M3yYaeMbIX XHUMHeEH, Ouonorued, ¢uznueckoi
reorpadueit u actpoHommueil. Mcmnonb3oBaHWE U AaKTHMBHOE MPUMEHEHHE (U3MYECKUX
3HAaHMW OIpeAeNsieT XapakTep M pPa3BUTHE pa3HOOOpa3HbIX TexXHoJoTHi B cdepe
SHEPIreTHKH, TPAHCIOPTA, OCBOCHHMS KOCMOCA, IIOJIyYEHUs HOBBIX MAaTEpUAlIOB C
3aJJaHHBIMH CBOMCTBaAaMU U JApyrux. M3ydeHue ¢(u3umku BHOCHUT OCHOBHOW BKIJIAJ B
(dbopMUpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MHUpa 0oOydaromuxcs, B (GOpMHUpOBaHUE
YMEHUI TPUMEHSTh HAyYHBI METOJl TMO3HAHUS TPU BBINOTHEHHUH HUMH Yy4eOHBIX
UCCIIeTOBAHMIA.

B ocHoBY kypca Qu3uku 1s1 ypOBHS CPEAHETO 00IIero 00pa3oBaHusl MOJOKEH PSIJT
UJeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBJSETCS JIOTHYESCKU
3aBEpIIEHHBIM, OH COJICPXKHUT MaTepuan M3 BCEX paslenoB (DU3MKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOM, TaK M COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM ¢ HEeW MaTepual Kypca (PU3MKU 00beTUHEH
BOKpPYr (usuueckux Teopuil. Bemymum B Kypce sBisercs (opMHpOBaHHE
MIPE/ICTABIEHUI O CTPYKTYPHBIX YPOBHSAX MAaTEPUH, BEILIECTBE U IOJIE.

Hoes  ecymanumapuszayuu. EE peanuzauus mpenanojaraeT  UCMHOJIb30BaHHE
TYMaHHUTApHOIO MOTEHIMANA (PU3HMUECKON HayKH, OCMBICTICHHE CBSI3U Pa3BUTHUS (PUBUKH C
pa3BuTHEM OOIIecCTBa, a TakkKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU H
AKOJIOTHUECKUMH MPOOIEMaMHU.

Hoes npuxnaomoii nanpasnennocmu. Kypc ¢usuku mnpenmnojaraeT 3HaKOMCTBO C
HIMPOKUM KPYTrOM TEXHMYECKHMX M TEXHOJOTMYECKHX MPUIIOKEHUH M3YyUEHHBIX TEOPHUM U
3aKOHOB.



Hoes skonozuzayuu peannsyercs NoCpeACTBOM BBEICHUS 3JIEMEHTOB COACPKAHMS,
MOCBSAUIEHHBIX AKOJIOTMYECKMM Npo0JieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C
pa3BUTHEM TEXHUKH M TEXHOJIOTMM, a Takke OOCYXAECHHUsS NpoOJieM palnuOHAIbHOIO
MPUPOAOIOJIB30BAHMS U KOJIOTUYECKON 0€30I1aCHOCTH.

CrepXKHEBBIMH dJIEMEHTaMH Kypca (QU3MKM Ha YpPOBHE CpPEIHEro OoOIIero
oOpa3oBaHusl ABJIAIOTCS (u3nueckue Tteopun (PopMUpoBaHHE NPEACTABICHUN O
CTPYKTyp€ TMOCTpPOEHHUs (U3HMUECKOH TEOopuu, pPOJIU (PyHIAaMEHTANbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJIE, I'PaHUIAX MPUMEHHUMOCTHU
TEOpUH, AJIsl ONMUCAHUSI €CTECTBEHHO-HAYUHBIX SIBIIEHUHN U MPOIECCOB).

CHCTEMHO-/IEATETbHOCTHBIN MOAX0A B Kypce (PM3MKH peau3yeTcsl MPexke BCETro
3a CYET OpraHu3alvy HKCIIEPUMEHTAIBHON AesITeNIbHOCTH oOyuatomuxcs. s 6azoBoro
YPOBHS Kypca (PU3UKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (POHTATBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB M J1a0OPaTOPHBIX pabOT, KOTOPbIE B MporpaMme o pusnuke o0beJUHEHbBI
B OOUIMI CIIMCOK YYEHHUECKHX MPAaKTHYECKUX paboT. Briaenenrue B ykazaHHOM NepeyHe
1abopaTopHbIX paboOT, MNPOBOAUMBIX Ui KOHTPOJS M OLEHKH, OCYIIECTBIISETCS
y4aCTHUKaMH 00pa30oBaTEIbHOrO IMpoliecca UCXOAs M3 OCOOCHHOCTEH IMIIaHUPOBAHUS U
ocHaieHusi kabuHera ¢usuku. Ilpu 3ToM obecrnieunBaeTcs OBIAJIEHUE OOYYarOIIMMUCS
YMEHHUSIMH  TMPOBOJUTh KOCBEHHbIE HW3MEpPEHHUs, MCCIEIOBAHMS  3aBUCHUMOCTEN
(bu3MYECKUX BEJIMYUH U MOCTAHOBKY OMBITOB IO MPOBEPKE MPEUIOKEHHBIX TUIIOTES.

Bonbiioe BHMMaHMe yAenseTcs pelIeHHI0 pacu€THBIX U KaueCTBEHHBIX 3a1ad. [Ipu
9TOM JUIsi pacy€THBIX 3a/7ady NPUOPUTETOM SIBIISIOTCS 33Jadyd C SIBHO 3aJaHHOM
¢u3nueckol  MOJeNbl0,  TO3BOJIAIOIIME  MPUMEHSATh  M3YyYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfefia Kypca, TaK U MHTETPUPYS 3HAHUS U3 PA3HBIX
paznenoB. [y KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBIISIIOTCS 3aJjaHusl Ha OOBbSACHEHUE
npoTeKkaHus (U3MYECKUX SBJICHUNA M MPOLIECCOB B OKpY)KAIOIIEH >KU3HH, TpeOyroriue
BbIOOpa (pU3MUECKON MOJIENN I CUTYallMU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBum ¢ TpeboBanusiMu PI'OC COO k MarepuaqibHO-TEXHUUYECKOMY
obecrnieyeHnIo yueOHOro mpoiiecca 6a30BbId YPOBEHb Kypca (PU3UKH Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHUs JOKEH M3Y4yaThCsl B YCJIOBHSX NMPEAMETHOTO KaOuWHeTa (U3HUKH
WIH B YCJIOBUSIX UHTEIPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.
B kabGunere (u3uku TOMKHO OBITH HEOOXOJUMOE JabopaTopHOE OO0OpyIOBaHUE IS
BBITIOJTHEHUS YKa3aHHBIX B MporpaMme Mo (puU3NKe YYEHHUYECKUX MPAKTUYECKUX paboT U
JIEMOHCTpPAIIMOHHOE 000pYyA0BaHHUE.

JlemoHcTpalmoHHoe o0opynoBaHue GOpMHUPYETCS B COOTBETCTBUU C MPUHITUIIOM
MUHUMAJIbHOW JOCTaTOYHOCTH H O0O0ECIeYrMBaeT IIOCTAHOBKY IE€PEUYHUCICHHBIX B
nmporpaMMe 1o (U3MKe KIIOUEBBIX JEMOHCTpAIM [AJisi HWCCIEeIOBAaHUS H3Y4aeMbIX
SIBJICHUN W TPOIIECCOB, SMIIUPUIECKUX U (yHIAMEHTAIbHBIX 3aKOHOB, UX TEXHHYECKHX
MPUMEHEHUM.

JlabopatopHoe oOopyaoBaHHME IS  YYCHHUYECKHX  MPAKTUYECKUX  padboT
dopmupyercs B BUAEC TEMAaTHUECKUX KOMILJIEKTOB M OOecleyrBaeTcs B pacy€ére OJHOTO
KOMIUIEKTa Ha JBYyX oOyuarommxcsi. TemaTudeckue KOMIUIEKTHI J1abopaTOpPHOTO
000pYyI0BaHMSI TOJIKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAHUU aHAJIOTOBBIX
U 1UQPOBBIX NMPHUOOPOB, a TaKkKe KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BUJE
M (POBBIX JTAOOPATOPHUH.

OCHOBHBIMH LIEJISIMU U3Yy4€HUs (PU3UKU B 00I1eM 00pa30BaHUU SBIISIOTCS:

e (opMuUpOBaHHE WHTEpPECA U CTPEMJICHHUS 00yJaIOMUXCs K HAYYHOMY U3YUYCHHIO

MIPUPOJIBI, PA3BUTHE WX UHTEIJICKTYaJIbHBIX U TBOPUYECKUX CTIOCOOHOCTEH;



® pa3BUTHUE NPEACTABICHUN O HAYYHOM METOAE MO3HaHHS U (OPMHUPOBAHHUE
HCCIIEI0BATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (QopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa H3Y4YeHHUsS OCHOB
CTpPOCHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e (QopMupoBaHHE yMEHUU OOBSACHSTH SIBICHUSA C MCIOJIb30BaHUEM (U3HMUYECKUX
3HAHUUN U HAYYHBIX JOKA3aTEIbCTB;

e (QopMHUpOBaHHME TMTPEICTABICHUN O POIU (PUIHKKA JUIsI Pa3BUTHUS JIPYTUX
€CTEeCTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHUH.

Hoctrxenue 53TUX 1eneld o0ecrneyrBaeTcsl pELIEHUWEM CIEQYIOIUX 3a7ad B

npoiiecce u3ydeHus Kypca (GU3uKu Ha YPOBHE CPEHETO 00IIero oopa3oBaHus:

® [pUOOpPETEeHHE CUCTEMBbl 3HAHUW 00 OOmMX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpWsIX, BKJIIOYAs  MEXaHWKY, MOJICKYJSIpHYIO  (DU3UKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY M DJIEMEHTHI aCTPOPUUKY;

e (QopMHpOBaHHE YMEHUM MPUMEHSTh TCOPETUUYECKHE 3HAHUA JUIsl OOBSICHEHHS
(¢u3nUecKUX SBICHUN B TPUPOJC W JUIS TPHUHITHS MPAKTUYSCKUX PEIICHUN B
MMOBCEJIHEBHOM JKU3HU;

® OCBOEHHE CIOCOOOB peIlIeHUs Pa3IUYHbIX 3a/1ay C SIBHO 33/1aHHOM (U3MUeCcKOn
MOJIeJbIO, 3a/1ay, MOIPa3yMEBAIOIINX CaMOCTOATENbHOE co3AaHue (HU3NYECKOn
MOJIEJH, aJIEKBAaTHON yCIIOBUSM 3a]1a4H;

e [OHMMaHUC (UINYCCKUX OCHOB W TPHUHIMIIOB JICHCTBUS TEXHUYCCKHX
YCTPOWCTB M TEXHOJIOTHYECKUX TMPOIIECCOB, WX BIHUSHUS Ha OKPYKAIOIIYIO
cpeny;

® OBJAJICHHE METOJaMU CaMOCTOSATEIbHOTO IUJIAHUPOBAHUS U  MPOBEICHUS
(¢u3MUeCKUX HKCIEPUMEHTOB, aHallM3a W HWHTEpHpeTanuu UHGOPMALNH,
ofpezieNieHUs] TOCTOBEPHOCTHU MOJIYYEHHOT'O Pe3yJIbTaTa;

® CO37aHMe YCIOBUM [UIsi Pa3BUTUS YMEHUH MPOEKTHO-HCCIEeI0BATENbCKOM,
TBOPUYECKOH AESITEITbHOCTH.

Ha w3yuenne ¢usuku (0a30BBIA YpPOBEHb) Ha YpPOBHE CpEIHETro OOIIero
obpazoBanus orBoguTcsa 136 ywacoB: B 10 kmacce — 68 yacoB (2 daca B Heaenwo), B 11
KJjacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemblii B mporpamme mo (¢GuU3MKE TMepedyeHb JabOpaTOpHBIX U
IPAaKTUYECKUX PadOT ABISIETCS PEKOMEHI0BAHHBIM, YUUTENb JAENAeT BHIOOP MPOBEICHUS
nabopaTopHBIX pabOT ©  ONBITOB C YYETOM HHIUBUIYAJbHBIX OCOOCHHOCTEH
o0OydJaronuxcsi.



COJEPXAHUE OBYYEHUA
10-11 KJIACC
Pa3znen 4. DnexkTpoaunamMmuka

Tema 3. Macnummnoe none. I1eKmpomMazHUMHAA UHOYKYUS

IlocTossnaBIe MarHuThl. B3anmoJelCTBHE ITOCTOSHHBIX MArHMTOB. MarHutHoOeE
rosie. BekTop MarHWUTHOW WHAYKUMHU. [IpuHOWN Cyneprno3unuu MarHUTHBIX IOJIEH.
JIvann MarHuTHON MHAYKIMU. KapTrHAa TMHUNA MarHUTHOW MHIYKIHUH TTOJS OCTOSHHBIX
MarHHuTOB.

MarnuTHoe ToJie MPOBOAHMKA ¢ TOKOM. KapTwHa IUHMI WHAYKIIMA MarHUTHOTO
TIOJIS JUTMHHOTO MPSIMOTO TIPOBOJIHMKA U 3aMKHYTOTO KOJBILIEBOTO MPOBOJAHHKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzaumoaelicTBre NpOBOJIHUKOB C TOKOM.

Cuna Amrnepa, e€ MOAyYJIb U HaIllpaBJICHUE.

Cuna Jlopenua, €€ MOIy/ib U HalpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YacTHUIbI B
OJIHOPOJIHOM MarHuTHOM moJie. PaGora cunsl JlopeHia.

SIBrieHUE 3JIEKTPOMArHUTHOM MHAYKIUHU. [IOTOK BEKTOpa MarHUTHOM HHAYKIWH.
DIIEKTPOABMKYIIAS CHJIa MHIYKIIMU. 3aKOH 3JIEKTPOMAarHMTHOW UHAYKIUKU Dapajesi.

BuxpeBoe »snekTpuyeckoe moJie. OJIEKTPOABWXKYINAs Cujla HWHIYKIUUA B
MPOBOJIHUKE, JBHXKYILIEMCS IMOCTYMATEIBHO B OJJHOPOIHOM MarHUTHOM TOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTS. SIBneHune CaMOMHAYKIIHMH. DIIEKTPOABMKYIIAS cuia
CaMOUHIYKITUH.

DHEPrusi MAarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpocTBa M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MarHuThI,
3JIEKTPOMATrHUTHI, AJIEKTPOJIBUTATEND, YCKOPUTEITHN 3JIEMEHTaPHBIX YaCTHII,
WHIyKIIMOHHAS M€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO IMyYKa MarHUTHBIM TTOJIEM.

JIMHUM MHYKIIMM MarHUTHOTO TOJIS.

B3aumopeiicTBue IByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JeiictBue cuibl JIopeHa Ha HOHBI JIEKTPOJIATA.

SIBiIeHUE AIEKTPOMArHUTHON WHIYKITUH.

[IpaBuino Jlenna.

3aBUCUMOCTD DJICKTPOJBUKYIIEH CHJIbI WHIYKIMH OT CKOPOCTH W3MEHEHUS
MarHuTHOT'O ITOTOKa.

SIBiieHUE CaMOWHYKIIUH.

Yuenuueckuti sxcnepumenm, nabopamophsie pabomwl

N3ydyeHne MarHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue neMcTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM UHTYKITUH.

Paspnen 5. Konebanuns u BOIHBI
Tema 1. Mexanuueckue u 31eKmMpOMaAZHUMHbIE KO1EOAHUA
KonebarenpHas cucrema. CBoOOIHBIE MeXxaHUUYecKkue Konebanus. ['apmMonndeckue
konebanus. [lepuox, yactora, ammuutyaa u Qasza xonedanuid. IlpyXUHHBIA MasTHUK.



MartemaTH4ecKiil MasTHHK. YpaBHEHUE TapMOHHUYECKUX KoJjebanuil. [IpeBpaiuenue
SHEPTUU IPU FaAPMOHUYECKUX KOJICOaHUSX.

Konebarenbubiilt koHTYyp. CBOOOAHBIE SJIEKTPOMATrHUTHBIE KOJICOaHUs B UCATbHOM
Koje0aTeIbHOM KOHTYpE. AHAJIOTUs MEXIY MEXaHMYECKUMHU U 3JIEKTPOMAarHUTHBIMHU
koneOanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHUS DSHEPIMM B UACAIBHOM
KoJeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxarolmux KojieOaHusAX. BbIHYXIE€HHbIE MEXaHUYECKHE
kosneOaHus. Pe3oHanc. BeIHyXA€HHbBIE AIEKTPOMarHUTHBIE KOJIEOaHUS.

[Iepemennslii TOk. CHHYCOMIAIBHBIM NEPEMEHHBI TOK. MOIIHOCTE IEPEMEHHOTO
TOKa. AMIUIUTYHOE U ICUCTBYIONIEE 3HAYCHUE CUIIBI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mnepenaya M HOTpPeOSIEHUE AIEKTPUUYECKOMN
SHEPIUM. OKOJOTMYECKHE PHUCKM NPU NPOU3BOJACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BAHUS AJIEKTPOIHEPIUU B IIOBCEHEBHOM )KU3HU.

TexHuueckue ycTpoHCTBa U NPAKTUYECKOE NPUMEHEHUE: DIIEKTPUYECKUN 3BOHOK,
Tre€HEPATOp NMEPEMEHHOI0 TOKA, IMHUU dJIEKTpOoNepe1ay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB  KoseOaTeNbHOM  cHCTeMbl  (IPYXUHHBIA WK
MaTeMaTH4YEeCKUI MasiTHUK).

HabGmronenue 3aTyxarwmux KojaeOaHu .

HccnenoBanre cBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenue pezonanca.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHusI.

OcuuutorpamMmsl  (3aBUCUMOCTH CHJIBI TOKa M HAIPsDKEHUS OT BPEMEHH) s
JIEKTPOMArHUTHBIX KOJ€OaHUH.

Pe3oHaHnc mnpu  MoCnenOBaTENbHOM — COCOUHEHUM  PE3UCTOpA,  KAaTyLIKH
MHAYKTUBHOCTH U KOHJECHCATOPA.

Monens TMHAM 3IEKTpOIIEepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOJa MaJIbIX KOJeOaHUll Irpy3a Ha HUTH OT JUIMHBI
HUTHU U Macchl Ipy3a.

HccnenoBanne NEPEMEHHOTO TOKA B IEMM U3 IOCIEAOBATEIBHO COEIMHEHHBIX
KOH/IEHCATOPa, KATYLIKN U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycinoBus  pacnpoctpaHeHusa. Ilepumon.  Ckopocth
pacnpocTpaHeHus U AjauHa BojHbL. [lonepeunsie 1 nponosibHble BoHbL. HTEpdepeHms
U Audpaxkus MEXaHUYECKUX BOJIH.

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

ONEKTPOMArHUTHBIE BOJHBIL. Y CIOBUS U3IY4YEHHUS DSJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrtainusi BektopoB E, B, V B snekrpomarnutHoi BosHe. CBolcTBa
JJIGKTPOMAarHUTHBIX BOJIH: OTpaXXeHHE, IMpEJOMJICHHE, TMOJsApu3anus, Audpaxius,
unTeppepenuns. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 53JIEKTPOMArHUTHBIX BOJH. IIpUMeHEHHEe »SIIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI painoCBA3U U TeNeBUAeHUS. Pagronokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHNUE OKPYKAIOLIEH CpeIbl.



TexHuueckue ycTpoiicTBa M NIPAKTHUYECKOE IMPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JAMArHOCTHMKA B TEXHHUKE M MEIULMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neusb.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTPaHEHUE MONEPEYHBIX U MPOIOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus: U IpeaoMIICHNs MEXaHUYECKUX BOJIH.

HaGmonenne nareppepeHunu u q1udpakuuu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenre cBsi3u rpOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIMTYJOW M YacTOTOM
KoJeOaHu.

HccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXXKEHUE, MPEIIOMIICHHE,
noJsigspuzanus, Judpakuus, UHTEpPepeHLus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpssMmonnHelHOE pacIpOCTpaHEHHE CBETA B OJJHOPOIHOU
cpene. JIyu cBera. ToueyHbId UICTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBl OTpakeHHsl cBeTa. IlocTpoeHue u300pakeHHl B
TJIOCKOM 3€pKajie.

[Ipenomnenne cBera. 3aKOHBI TpPENOMIIEHUS cBeTa. AOCOJIOTHBIN IOKa3aTelb
npenomsienus. IlonmHoe BHyTpeHHee oTpakeHue. llpenenbHbIi  yroia  IMOJHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcus cBera. CioxHbIil coctaB 6enoro ceera. L[ser.

Cobuparoiue 1 paccenBaroniye JuH3bl. ToHkas JuH3a. DOKYCHOE pacCTOSHHUE U
onThyeckas cujga TOHKOM nuH3bL [locTpoeHue wu300pakeHU B coOUparOMIMX U
paccenBaromux JHH3ax. @opMyia TOHKOH JIMH3bL. Y BEJIMUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH F€OMETPUUECKON ONTHUKH.

BonnoBas onrtuka. Mutepdepenius cBera. KorepeHTHbIe HMCTOYHUKH. Y CIOBUS
HAOIO/IEHUsT MaKCUMYMOB UM MHUHHUMYMOB B HUHTEp(EpPEHLIMOHHOW KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxus ceta. JAudpakiuonHas pemeéTka. YciaoBUe HaONIOIEHUS TIaBHBIX
MaKCHMYMOB TpHY MaJIeHUH MOHOXPOMATHYECKOI'0 CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycCTpoWCTBA M NIPAKTUYECKOE NPUMEHEHUE: OYKH, JIyla,
doToamnmapar, TPOSKIMOHHBIM anmapar, MHKPOCKOI, TEJIECKOIl, BOJIOKOHHAs ONTHKA,
T PaKIIUOHHAS PEIIETKA, TOISIPOUSL.

Jlemoncmpayuu

[IpsiMonuHENiHOE  paclpOCTpaHEHHE, OTPAKEHHWE U MPEJIOMIICHHE  CBETa.
OnTuueckue npudopHI.

[TonHoe BHYyTpeHHEE OTpakeHue. Mozenb CBETOBOIA.

HccnenoBanue CBONCTB M300paXKeHUN B JTMH3AX.

Mopnenn MUKpOCKOIIa, TEIECKONA.

Hab6mronenne natepdepeHmnmm crera.

Hab6mronenue mudpaximu ceera.

Habmroienue mucriepcuu cBeTa.

[TosnyueHue criekTpa ¢ HOMOUIBIO TPU3MBI.

[TomyueHue criekTpa ¢ MOMOIIbIO TU(PPAKIIMOHHON PEHIETKH.

Habmionenne nonsipusanuu cBeTa.



Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3mepenune nokasaTesns npesioMICHUs CTEKIIA.

WccnenoBanue cBONCTB N300paKeHUN B JIMH3AX.

HaGmntonenue nucniepcuu cBera.
Pa3zgesn 6. OCHOBBI cielIHAJIBLHOI TEOPUHA OTHOCUTEIbHOCTH

['paHnnbpl TPUMEHMMOCTH KJIACCHMYECKOW MeXaHuKd. IlocTymarsl cnenuanbHON
TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
IIPUHLAII OTHOCUTEIbHOCTH DWHILITEHHA.

OTHOCUTENBPHOCTh OAHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHHM M COKpAIllCHUE
JUIVHBI.

DHeprusi U UMILYJIbC PEISITUBUCTCKON YaCTHULBL.

CBs3p Macchbl C DJHEPrHMEM M HMITYJIbCOM PEISITUBUCTCKOM YacTULbI. DHEPIHs
MTOKOSI.
Pasznen 7. KBantoBasi pusuka

Tema 1. Dnemenmovl K6AHMOBOU ONMUKU

@®otonsl. Popmyna [lnanka cBs3u 3HEpruM (POTOHA C €ro 4yacToToM. DHeprus u
UMITyJibC (poTOHA.

OtkpeiTue U uccnegoanue ¢otodrpdexra. Onbitel A. I'. CronmeroBa. 3aKOHBI
dbotoddpdexkra. VYpaBuenwe OiHmTeHa a8  GdoTodPdekta. «KpacHas rpaHuUIIa»

dhoTodrddexra.

JlaBnenue ceeta. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiicTBa W  MPAKTHUYECKOE MpUMEHEHue: (OTOINEMEHT,
(dboTomaTUMK, COTHEeUHas OaTapes, CBETOAUO/.

Jlemoncmpayuu

®oTo3(hdeKT Ha yCTaHOBKE C ITMHKOBOM TJIACTUHOM.

Hccnenoranue 3akoHOB BHENIHETO (hoTod(deKTa.

CBeToano.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopra mo paccesHUIO o -YacTHII.
[Tnanerapuas mozens aroma. [locrynarsr bopa. U3nydenue u nornomienre GoTOHOB Mpu
MepexoJie aroMa € OJHOTO YPOBHS SHepruv Ha apyroil. Bunbel cnektpoB. CrekTp
YPOBHEH 3HEPTrUU aToMa BOJOPOAA.

BonnoBeie cBoiictBa wactuil. Bomabel ge bpoitnsa. KopnyckymsipHO-BOJIHOBO#M
Ty aJli3M.

CHOHTaHHOE U BBIHYKIECHHOE U3ITyUYEHHE.

TexHuueckue ycTpoWCTBa M MPAKTHUUECKOE MPUMEHEHHE: CHEKTPalIbHBIN aHAIN3
(cmexkTpockon), Jiazep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Ornpezenenrie IIUHBI BOJIHBI Ja3epa.

HabumroieHre muHevaThIX CIeKTPOB U3ITyUYEHUSI.

Jlazep.

Yuenuueckuii osxcnepumenm, nabopamopHule pabomul

HaGuroieHre TMHeYaToro CekTpa.

Tema 3. Amomnoe aopo



OKCHEPUMEHTHI, JO0Ka3bIBAIOIIME CIOXKHOCTh CTpoeHus sanapa. OTkpsiThe
paanoaktuBHocTU. OnbiTel Pe3epdopna mo ompeneneHuro cocraBa paanOaKTUBHOIO
n3nyudenus. CBoiicTBa anb(a-, 6era-, raMMa-u3aydeHus. BiusHue paanoakTUBHOCTH Ha
JKUBBIC OPTaHU3MBI.

OtkpeiTe TpoTOHa U HeWTpoHa. Hykionnas wogens sapa [elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M3oronsl.

Anbda-pacnia. DIEKTpPOHHBIA U MO3UTPOHHBIN Oeta-pacnazn. ['amma-usnydenue.
3aKOH PaJIMOAKTUBHOI'O pacIaja.

DHeprus cBsi3U HyKJIOHOB B spe. AnepHsle cuinbl. JledekT maccsl sapa.

SAnepHble peakunu. /leneHne u CHHTE3 SIED.

SAnepusiii peaktop. TepmosiaepHblii cuntes. [IpobneMbl U MepCHEKTUBBI SACPHOM
SHEPTEeTUKU. DKOJIOTMYECKUE ACTIEKTHI SIIEPHON SHEPTETUKH.

OneMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.

MeTto1b1 HAOIOEHUS M PETUCTPALMU AJIEMEHTAPHBIX YACTHIL.

dyHaaMeHTaIbHbIC B3auMoIeicTBUS. EAMHCTBO (hr3ndeckoi KapTUHBI MHpA.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE IIPUMEHEHHE: JI03UMETpP, Kamepa
Bunbcona, sinepHblii peakTop, aToMHast 6omOa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabonul

NccnenoBanue TpekoB yacTull (110 TOTOBBIM QoTorpadusim).

Pa3znen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKH

Otanbl pa3BUTUS acTpOHOMHUHU. [IpukiiamHOE M MHUPOBO33PEHYECKOE 3HAYEHUE
ACTPOHOMHH.

Bun 3Bé3anoro neb6a. Co3Be3nus, spkue 3BE3/bI, IIAHETHI, UX BUJIMMOE JIBUKEHUE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTtounuk sHeprun CosiHLA U 3BE31. 3BE3IbI, UX
OCHOBHBIE XapaKTEpUCTUKU. J[MarpaMMa «CHEKTPaJIbHBIN KJIACC — CBETUMOCTbY. 3BE3/IbI
[JIABHOM MOCJIEA0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JJIsl 3BE3]] II1aBHOM
IIOCJIEIOBATENbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpPEMEHHBIE MPEACTABICHUS O
IPOUCXO0KICHUH U 3BoIOIMU COJHIA U 3BE31. DTalbl KU3HU 3BE3.

Muneunbiii Ilyte — nHama [anaktuka. Ilonoxkenwme u nBwxenue ConHIA B
lanaktuke. Tunbl ranakTuk. PamuoramakTiku W KBasapbl. UEpHBIE IbIPBI B sIpax
TaJIaKTHUK.

Bcenennasi. Pacmupenne Bceenennoil. 3axkon Xa06na. PasOeranuwe ranakTuk.
Teopust bosbioro B3peiBa. PEMTUKTOBOE U3TyUYEHHUE.

MacmtabHas cTpykrypa Beenennoit. MeraraiakTuka.

Hepeménnbie mpobaeMbl aCTPOHOMUM.

Yyenuueckue nabnooenus

Habmionennss HEBOOPYKEHHBIM TIJIa30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUI JUISL ONIPEICIICHUs TTOJIOKEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c0o3Be3usi CEeBEPHOT0 NOJyIIapus U SIPKUE 3BE3/IBI.

Ha6mronenus B reneckon Jlynsl, mianer, Mieunoro [lyrtu.

O6o01maoee NOBTOpeHne

Ponp pusuku u acTpoHOMHM B SKOHOMHUYECKOMW, TEXHOJIOTHUECKOH, COIMATbHOU U
THYECKOW cdepax AEATEIbHOCTH 4YeJIOBEKa, pojib U MECTO (M3UKU M aCTPOHOMHH B
COBPEMEHHON HAy4YHOW KapTHHE MHpa, poiib (hu3Myeckoil Teopuu B (POPMHPOBAHHUU



MIPEICTAaBIECHUN O (PU3NYECKON KapTHHE MHpa, MECTO (PU3MYECKOM KApTUHBI MHpa B
00IIEM psATy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX NPEACTABICHUN O PUPO/IE.

Me:xnpeaMeTHblIe CBA3H

N3yyenne kypca ¢pusznku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4éToM
COJIepKaTeIbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMUH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamusi, CBSA3aHHBIE C HW3yYEHUEM METOAOB HAy4YHOIO
MO3HAHUSA: SIBJIEHUE, Hay4YHbIA (haKT, rumnoresa, (pu3nueckas BEJIWYUHA, 3aKOH, TEOpPHUS,
Ha0JII0IeHNE, SKCIIEPUMEHT, MOACIMPOBAHHUE, MOJIEb, U3MEPEHHE.

Mamemamuxka: penieHHE CHUCTEMbl yYpaBHEHUH, TPUTOHOMETPHUYECKHUE (DYHKIIMH:
CUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOpPbl M HX MPOEKIMH HAa OCHU KOOPJAMHAT, CIIO0KEHHE BEKTOPOB, MPOU3BOIHbBIE
AJIEMEHTApHBIX (DYHKLUMNA, NMPU3HAKK MOJ00US TPEYroJIbHUKOB, OMpeleieHHe IUIOoaan
II0CKKX (uUryp u oobEma Ted.

buonozus: >nexrpudeckue siBJICHUS B )KUBOW MpUpOJIE, KoseOaTeNbHbIE ABUKCHUS
B KMBOW MpHUpOJE, ONTHYECKHUE SIBJICHUS B KUBOHM MpuUpoie, ACHCTBUE paualvMd Ha
KHUBbIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJ, KpUCTANIMYECKash CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHMs KPUCTAJUTMUECKON PEeIIETKH, CTIEKTPaIbHBIM aHaIu3.

l'eocpaghus: MarHuTHBIE TONIOCAa 3€MJIM, 3aJie)KM MarHUTHBIX pyA, (HoTochEMKa
3€MHOW MOBEPXHOCTH, MPEACKA3AHUE 3€MIICTPSCEHUM.

Texnonoeua:  JMHUW  DJJEKTPOIIEpeNad, TIEHEpaTop  IEPEMEHHOI0  TOKa,
UIEKTPOABUIATENb, NHAYKIIMOHHAS 1I€4b, pajap, paguoNpUEMHUK, TEIEBU30D, aHTCHHA,
tesiehoH, CBY-nieub, NpOEKIMOHHBIN anmnapaT, BOJOKOHHAsI ONTHKA, COJIHEYHas OaTapes..



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA
OcBoenue yueOHoro npeamera «®dusuka» Ha ypoBHE CpeJHEro o0Iero oopa3oBaHUA
(6a30BBI  ypOBEHB) OJDKHO OOCCHEYUTh JIOCTHKEHUE CIEAYIONUX JTUYHOCTHBIX,
METaIpeIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIC PE3yNBTaTBl OCBOCHHS Y4eOHOro mpeaMera «Du3nka» JOKHBI
OTpaXkaTh  TOTOBHOCTH W  CHOCOOHOCTh  OOYYarOmMXCS  PyKOBOJCTBOBATHCS
chopMUPOBaHHON  BHYTPEHHEH  MO3WIIMEH  JIMYHOCTH, CHUCTEMON  IICHHOCTHBIX
OpHEHTAIUH, MIO3UTUBHBIX BHYTPEHHUX YOCKICHHUI, COOTBETCTBYIOIIHUX TPATUITHOHHBIM
IEHHOCTSIM POCCHUICKOTO OOIIeCTBa, pacIIUpEeHUE O>KU3HEHHOTO ONbITa W OMbITa
JESITeTPHOCTH B TPOILECCE peau3allii OCHOBHBIX HAMpaBJICHUH BOCIUTATEIHHOU
JCSTCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaaaHCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIHMH OOYYAromerocss Kak AaKTHBHOTO W
OTBETCTBEHHOT'O WIEHA POCCUHCKOTO OOIIECTBA,

IPUHSITHE TpaJUIIMOHHBIX 00IIIeYeTOBEYECKIX T'YMaHHUCTHYCCKUX u
JIEMOKPATHICCKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTCIBHOCTh B HMHTEpPECaXx T'PaKIaHCKOTO
o0IIecTBa, yyacTBOBaTh B CAMOYIIPABJICHUU B 00pa30BaTEILHON OpraHU3aIlNN;

yMEHHE B3aUMOJIEHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUM C MX
(GyHKIUSMU U HA3HAYEHUEM;

TOTOBHOCTh K TYMaHUTApHOUN U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NATPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTb POCCUIMCKON IPAXKIAHCKOMN UIEHTUYHOCTH, NATPUOTU3MA;

[IEHHOCTHOE  OTHOILIEHHWE K TOCYIJapCTBEHHBIM CHUMBOJAaM, JOCTHKECHHUSIM
POCCUIMCKMX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

c(hOpMHUPOBAaHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MMOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYalldI0 W TPUHUMATh OCO3HAHHBIE pELICHUS,
OpUEHTHUPYSACh Ha MOPAJbHO-HPABCTBEHHbIE HOPMBI W IIEHHOCTH, B TOM 4YHCIE B
JeSITEIBHOCTH YUEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETo;

4) 3cTeTH4€eCKOro BOCTIMTAHUSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIIOYAas AICTETHKY HAy4YHOT'O TBOPYECTBA,
npucyuiero Gpu3nIecKoi HayKe;

5) Tpya0BOro BOCIMTAHMSI:

UHTEpEC K pasnuyHbiM cepam mpodeccrHoHaTbHOW NeATeIbHOCTH, B TOM HYHCIIE
CBSI3aHHBIM C (M3HUKOW M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymaymieit
npodeccun U peain30BbIBaTh COOCTBEHHBIE )KHU3HEHHBIC TIJIAHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3OBaHHMI0O M CamMOOOpa3OBaHMIO B 00JIaCTH
(bU3KUKY Ha POTSHKCHUH BCEH JKU3HH,

6) 3K0JI0rnYecKOro BOCIIMTAHUA:

cOpMUPOBAHHOCTh  JKOJIOTUYECKOM  KYJIBTYpPBI, = OCO3HAHWE  TJI00AIBHOTO
XapakTepa HKOJIOTHUECKUX MPodIIeM;



IJIAHUPOBAHUE W OCYIIECTBIICHUE JEUCTBHM B OKPYXAIOIIEH Cpele HAa OCHOBE
3HAHUA LEJIeH yCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA;

paciIMpeHue OmbITa JESATEIBHOCTH HKOJIOIMUECKOM HaIpaBICHHOCTU HAa OCHOBE
MMEIOLIUXCS 3HAaHUH 10 (pU3HUKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NYECKON HAYKU;

OCO3HAaHHE LEHHOCTH HAay4YHOM JAEATEIbHOCTH, TOTOBHOCTh B MPOILECCE M3yUYEHUS
(GU3MKM  OCYWIECTBIATh  NPOEKTHYIO M HCCIEAOBATEIBCKYIO  JAESATENbHOCTH
WHJUBHUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/ibHBbIE YHHBepPCcAJIbHbIE YYeOHbIe NeliCTBUS
ba3oBbIe JJornueckue JelcTBUA:

CaMOCTOSITENbHO (POPMYIUPOBATh U AKTYyaIM3HPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONnpefeNaTh UeNH JesTeNbHOCTH, 3a/JaBaTh IapaMeTpbl M KPUTEpUU UX
JOCTUKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PAcCMATPUBAEMbIX (U3MUYECKUX
SIBJICHUSX

pa3zpabarbiBaTh IUJIaH pEIIeHUS MpoOJeMbl C Y4ETOM aHaiIM3a HUMEIOUIUXCS
MaTepHaJIbHbIX U HEMaTEepPHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH MTOCJIEICTBUI AESITENbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH PabOTy B YCJIOBHSX pPEalTbHOr0, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHNUHN KU3HEHHBIX TPOOJIEM.

basoBbie uccienoBarebCcKue 1eHCTBUA !

BJIQJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSMU M METOJaMH
(bu3nuecKoi HayKH;

BJIa/IETh HaBBIKAMHM Y4e€OHO-MCCIEAOBATENLCKON U MPOEKTHOM NeATEeIbHOCTH B
obnactu GU3HUKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOMCKY METOJ/IOB
pemieHust 3aAad  (U3MUECKOTO COJAEPKAHMS, TPUMEHEHHUIO pa3jIMYHbIX METO/OB
MTO3HAHUS;

BJIQJETh BUJAMU JESATEIBHOCTH MO TOJY4YEHUID HOBOTO 3HAaHMS, €ro
MHTEPIpEeTaIuy, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHbIX YUYEOHBIX CUTYyalUsIX, B
TOM YHCIIE TIPU CO3J]aHUH YYEOHBIX MPOEKTOB B 0071aCTH (PU3UKH;

BBISIBJIITh IPUUYUHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJlU3WpOBATh 3a/1a4vy, BBIIBUTATh
TUNOTE3y €€ PElIeHUs, HAaXOUTh apryMEHThI Ul 10Ka3aTeIbCTBA CBOMX YTBEPKICHUMH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh IOJYUYEHHbIE B XOJ€ PELICHUS 3a/aud Pe3yJbTaThl, KPUTHUUECKHU
OLIEHMBATh UX JOCTOBEPHOCTh, IPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U  (GOPMYyJIHpPOBaThH COOCTBEHHBIE 3aJaull B  00pa30BaTENbHOMN
JeSITEIbHOCTH, B TOM YHCIIE TIPU U3yYeHUU (PU3HKH,

JIaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh  TEPeHOCUTh 3HaHWs 1O (U3MKE B  TPAKTUYECKYIO  00JacTh
KHU3HEESATEIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;



BBIJIBUTATh HOBBIE UJIEU, IPEJIaraTh OPUrMHAIIbHBIE OIXObl U PEILIECHUS;

CTaBUTb IPOOJIEMBI U 33/1a4H, JI0IYCKAIOLIUE AIbTEPHATUBHbBIE PELLICHUS.

Pabora ¢ undgopmanuei:

BJIQJIETh HABBIKAMHU IMOJy4YeHHs] HH(OpPMALMU (PU3NYECKOTO COJIEPKAHUS U3
HMCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOWCK, AaHAU3,
CUCTEMAaTH3alMI0 M HHTEpHpeTalnrio HWHGOpPMaluMK pa3InyHBIX BUAOB U  (popm
MIpEICTaBIICHUS;

OLICHUBATh JAOCTOBEPHOCTh MH(POPMALIUU;

MCIIOJIb30BaTh CPEJICTBA MH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX 33]1a4 ¢ COOJII0/IEHuEM
TpeOOBaHUN HPrOHOMUKH, TEXHUKU O€30MACHOCTH, THIHMEHBI, pecypcocOepekeHus,
MPABOBBIX U ATHUECKUX HOPM, HOPM MH(POPMALIMOHHOW 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (PM3MYECKOIO COAEpKaHMS B Pa3iIMuYHbIX QopmaTax c y4ETOM
Ha3HaueHus: WHQPOpMAalMM W UEJNEeBOM ayAuTOpUM, BbIOMpas ONTUMANbHYIO (opMy
MIpe/ICTaBJIEHUS U BU3YyaIU3alUu.

KoMMmyHHKaTHBHBIC YHHBepPCAJIbHbIEC YUeOHbIe 1eiiCTBUSA:

OCYUIECTBIISITh OOIIEHHE HA YPOKax (PU3MKHU U BO BHEYPOUHOMU J€SATEIbHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOH(MIUKTHBIX CUTYalil U cMITr4aTh KOHQIUKTHI;

pa3BEPHYTO U JIOTMYHO U3JaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAaHUEM SI3bIKOBBIX
CPEICTB;

NOHMMATh U UCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHAMBUAYaIbHOU
paboTHI;

BbIOMpPATh TEMATUKY U METOJIbl COBMECTHBIX JEMCTBUI ¢ yUETOM OOLIMX HHTEPECOB
Y BO3MOKHOCTEH Ka)I0T0 WICHA KOJUIEKTHUBA;

IIPUHUMATH L€ COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATE U KOOPAMHUPOBATH
JEUCTBUA 0 €€ TOCTUKEHUIO: COCTABJIATH IIJIaH AEUCTBUM, paCIPENEISITh POJIM C YI4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh pe3ybTaTbl COBMECTHON PabOThI;

OLIEHMBATh KauyeCTBO CBOETO BKJIAa/Ja M Ka)XJOT0 y4aCTHHKAa KOMaHAbI B OOIIMHA
pe3yJbTaT 1o pa3pabOoTaHHBIM KPUTEPUSIM;

npeyiaraTb  HOBBIE  IIPOEKTHI, OLICHMBaTh HJAEM C IO3ULUU  HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYLIECTBIISITh MTO3UTUBHOE CTPATETMYECKOE INOBEACHUE B PA3IMYHBIX CUTYyalMsX,
MPOSBIIATH TBOPUECTBO U BOOOpakeHUe, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIC yHUBEpPCAJbHBbIe Y4eOHBbIC 1eficTBUSA
Camoopranm3anus:

CaMOCTOATEIBHO OCYILECTBIIATH MO3HABATENILHYIO JESITEILHOCTh B 001acTU (PU3UKU
Y aCTPOHOMMUH, BBISBIIATH IPOOJIEMBI, CTABUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/1auu;

CaMOCTOSITEIBHO COCTAaBJIATH IUIAH PELICHUS PACUETHBIX M KAUYECTBEHHBIX 3a/ad,
IUTAH  BBIMOJIHEHUS TPAKTHYECKOH paboThl ¢ Y4ETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXHOCTEH U MPENOYTCHUN;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKd y4eOHOTro MpeIMeTa Ha OCHOBE JINYHBIX MPEINOYTCHU;

JeNnaTh  OCO3HAHHBIM  BBIOOp, apryMEHTUpOBaTh €ro, OpaTb Ha  cebd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M MPOSBICHUIO 3PYIUIMH B 0ONacTé (puU3MKH,
MIOCTOSIHHO TOBBIIATh CBOM 00pa30BaTEIbHBINA U KyJIbTYPHBIA YPOBEHB.



CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyalllsM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJIHTATOB LIEIISM;

BJIQJIETh HABbIKAMHU I103HABATEJIbHOM PEQIEKCUM KaK OCO3HAHHS COBEPILAEMBIX
JNENUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPHUEMBI PEQUIEKCHH s OLEHKH CHUTYallud, BbIOOpa BEPHOIO
penieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIMICHUS 110 UX CHU)KECHHUIO;

IIPUHAMATh MOTHBBI W apryMEHTBl JpPyIMX I@pU AaHAJIU3€ PE3yJIbTaTOB
NESATEIBbHOCTH;

MpUHUMATh ceOs, MOHUMAasi CBOM HETIOCTATKH U JOCTOMHCTBA;

MIPUHAMATh MOTHMBBI W apryMEHTBl JpPYyI'MX I@pU AaHAJIU3€ PE3yJbTaTOB
NESATEIbHOCTH;

MpU3HABaTh CBOE PABO U MPABO APYTUX HA OLIMOKHU.

B mponecce AOCTHKEHMSI JIMYHOCTHBIX PE3YJIBTATOB OCBOCHMS MPOrPAMMBI 10
¢bu3uKe A ypOBHS cpeHero oOuiero o0pazoBaHus y o0y4daroluxcsi COBEPIICHCTBYETCS
SMOLIMOHATBHBIA MHTEIUIEKT, MPEANoNarauuil chopMUpPOBAaHHOCTD:

CaMOCO3HaHHUS, BKJIIOYAIOUIETO CIOCOOHOCTh TMOHMMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHUE, BUJETh HANpPaBICHUS Pa3BUTUS COOCTBEHHON 3MOLMOHAIBHON c(epbl, ObITh
YBEPEHHBIM B cele;

CaMOpPETYJIMPOBAHUS,  BKJIIOYAKOUIEITO  CaMOKOHTpPOJIb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIIOCOOHOCTh aJallTUPOBAThCS K YMOLMOHAIBHBIM
U3MEHEHUSM U IPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOLICH CTPEMIICHHE K JOCTHKEHUIO LEIu U
ycrnexy, ONTUMHU3M, HHHUIMAaTUBHOCTb, YMEHHE JEWCTBOBATb HCXOIS M3 CBOMX
BO3MOKHOCTEH;

SMIIATHUH, BKIIOYAIOMEH CHOCOOHOCTh IOHMMAaTh 3MOLMOHAIBHOE COCTOSIHUE
JPYTUX, YUUTHIBATh €r0 MPU OCYLIECTBIECHUU OOIIEHMSI, CIIOCOOHOCTh K COYYBCTBHIO M
COIIEpEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTPAWBATh OTHOILEHUS C
JAPYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSBISITh HHTEPEC U pa3peliaTb KOH(QIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K koniy o6yuyenus B 10-11 kaacce npeaMeTHble pe3yibTaThl Ha 6a30BOM ypOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCSl YMEHUI:

JIEMOHCTPUPOBAaTh Ha MpUMepax pojb M MecTo (U3UKH B (QOPMHUPOBAHUU
COBPEMEHHON HAay4yHOW KapTHHBI MHpa, B pa3BUTHM COBPEMEHHOW TEXHUKUH U
TEXHOJIOTUH, B MPAaKTUYECKOW JEATEIbHOCTH JIOAEH, LEJIOCTHOCTh M EIUHCTBO
¢bu3nUecKoi KapTUHBI MUDA;

YUUTBIBATh TPAHUIBI MPUMEHEHUS HU3YUYCHHBIX (PU3MUECKUX MOJENe: TOYEUHBIH
JIEKTPUYECKUAN 3apsifl, JIyd CBETA, TOYCUHBIM MCTOYHHUK CBETA, SZCPHAs MOJCIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO Si/ipa MPH pelIeHnd GU3NYecKHX 3a7ay;

pacro3HaBaTh (pu3nuecKue sBICHHS (TPOLeCChl) UM OOBSACHATH MX Ha OCHOBE
3aKOHOB DJIEKTPOAMHAMUKM M KBAaHTOBOM (DU3UKU: 3JEKTpUYecKas MPOBOJUMOCTE,
TEILUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEUCTBUSA TOKA, B3aUMOJACHUCTBUE
MarHuTOB, DJIEKTPOMarHuTHas UHAYKLUSA, JEHCTBUE MArHUTHOIO IIOJI Ha MPOBOJHMK C
TOKOM M JBWKYIIUNCS 3apsf, SIEKTPOMarHuTHbIC KOJIeOaHUsI U BOJHBI, IPSIMOJIMHENHHOE
pacmpocTpaHeHHue CBeTa, OTpPaKEHHUe, IMpelloMeHHe, WHTepdepeHuus, AuPpaxkius H



NoJIApU3alisg CBeTa, JUcHepcus cBera, (ortoanekTpuueckuid 3¢dext (poroaddexr),
CBETOBOE JABJICHWE, BO3HUKHOBEHHME JIMHEHYATOro CIEKTpa aromMa BOAOPOJa,
€CTECTBEHHAs! U MICKYyCCTBEHHAs paJl0aKTUBHOCTb;

OMKCHIBaTh H3YUYEHHBbIE CBOICTBAa BelIeCTBa (AJEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKUE, DIEKTPUUYECKYI0 MPOBOAUMOCTh PA3IUYHBIX CPEI) U AIIEKTPOMArHUTHHIE
SABJICHUS (IIPOLIECCHI), UCIONB3Ysl (PU3NYECKUE BEIUYMHBI: AJIEKTPUUYECKUH 3apsi, cujia
TOKa, OAJIEKTPUYECKOE HANpPsDKEHHE, DJIEKTPUYECKOE  CONPOTUBJIIEHHE, Pa3HOCTh
MOTEHIINAJIOB, IEKTPOABMKYIIAs cujia, padoTa TOKA, MHAYKLNS MarHUTHOTO MOJIs, CUJia
Awmmnepa, cuna JlopeHna, WHAYKTMBHOCTb KATYIIKH, BSHEPrus O3JIEKTPUUYECKOTO U
MarHUTHOIO IOJIEeH, Mepruoja U YacToTa KojieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsl U
CWJIa TOKa B INpOLECCe TapMOHUYECKUX OHIIEKTPOMArHUTHBIX KoyieOaHuM, (PoKycHoe
paccTossHME€ M ONTHYecKas Cuia JIMH3bl, MpPU ONUCAHUU NPABWIBHO TPAKTOBATh
(bu3MYECKUl CMBICT HCIIOJIb3YEMbIX BEIUYHMH, X 0003HAUYECHUS M €IUHUIBI, YKa3bIBaTh
(dbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYHHY C APYTMMHU BETUYMHAMU;

OMKCHIBATh M3yUYEHHbIE KBAHTOBBIE SIBJICHUS U IMPOLIECCHI, UCHIONb3Ysl (PU3NYECKUE
BEJMYHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U YAaCTOTa CBETA, SHEPTUs
Y UMITyJIbC (POTOHA, IEPUOJ MOTypacnaaa, SHEPIrHsl CBA3H aTOMHBIX sJIep, IPU ONMUCAaHUHU
MPaBUJIBLHO TPAKTOBATH (PU3NYECKUN CMBICI MCTOIb3YEMBIX BEIMYMH, UX 0003HAUCHUS U
€MHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLIME JAaHHYIO (PU3MYECKYI0 BEJIMYUHY C
JIPYTUMU BeJIMYMHAMU, BBIYUCISTH 3HAUCHHE (PU3NUECKON BETMUMHBL;

aHAJIM3UPOBATh (PU3NYECKUE MTPOLECCH U SIBJICHUS, UCTIONB3Ysl (PU3NUECKUE 3aKOHbI
Y IPHUHLUINBL 3aKOH OMa, 3aKOHBI IOCIEA0BATEIBHOIO M MAapauIEIbHOTO COCIUHEHUS
IIPOBOJHMKOB, 3aKOH Jlkoyns—JIeHna, 3aKOH SJIEKTPOMarHMTHOM HWHAYKLHH, 3aKOH
IPSIMOJIMHENHOTO PACIPOCTPAHEHUSI CBETAa, 3aKOHBl OTPaKCHMsI CBETA, 3aKOHBI
NpeJIOMIIEHUsl CBETa, ypaBHeHHEe OWHIITeWHa i1 Qorodddexra, 3aKOH COXpaHEHUS
DHEPruM, 3aKOH COXPAHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUYECKOro 3apsija,
3aKOH COXPAaHEHHs MacCOBOIO YHCa, IOCTYJIaThl bopa, 3aK0H paJlMOaKTUBHOIO pacnana,
OpU 3TOM pasinyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BbIpa@)XKEHUE U YCJIOBUSA (TPaHHULIBI, 001aCTH) IPUMEHUMOCTH;

ONpPEEATh HANpPaBICHUE BEKTOpPAa MHAYKIMM MarHUTHOTO IO IPOBOJHUKA C
TOKOM, CWJIbI AMIiepa U cuiibl JIopeHna;

CTPOUTHh U ONHUCHIBATh M300pa)K€HHE, CO3JaBAEMOE IUIOCKUM 3€pKajoM, TOHKOU
JIMH30M;

BBITOJIHATH SKCIIEPUMEHTHI 10 UCCIIEAOBAHUIO (PU3NYECKUX SIBJICHUN U MPOLIECCOB C
UCIOJIb30BAaHUEM IMPSIMBIX W KOCBEHHBIX HW3MEPEHMH: MpH 3TOM (OpPMyIHpOBaThH
npobnemy/3afauy M THUIOTe3y Y4eOHOTO SKCIIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEUI0KEHHOT0 000PY0BaHuUs, TPOBOIUTH OMBIT U (POPMYJINPOBATH BHIBOIBI;

OCYILECTBIIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYUH, IIPU 3TOM
BBIOMPATh ONTHMAJbHBIA CIOCO0 M3MEPEHUsT W UCHOJIb30BaTh H3BECTHBIE METO/IbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHHI;

UCCIIEZIOBAaTh 3aBHUCUMOCTH (PU3MYECKUX BEIUYMH C HCIHOJIb30BAHUEM IPSIMBIX
U3MEpPEHUH: TMpPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH pPE3YJIbTATHI
MOJTyYEeHHON 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BHJE TaONUIl U rpaduKoB, AeaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEI0BAHUS;

coOuro1aTh paBuiia 6€30MacHOTO TPyAa MPH MPOBEACHUH UCCIEIOBAHUN B paMKax
y4e0HOTrO SKCIEPUMEHTa, y4eOHO-HCCIeI0BATENIbCKON U TMPOEKTHOW JAEATEIbHOCTH C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U 1aO0OPaTOPHOTO 000PYIOBaHMS;



pemarb pacyéTHbIe 3a/a4yd C SBHO 3a/JlaHHOM (DU3MYECKONW MOJEINbI0, MCHOJb3Ys
¢u3nueckne 3aKOHBl M TPUHLMIIBI, Ha OCHOBE aHalIM3a YCIOBHUS 3aJaud BbIOMpATh
(U3HYECKYIO0 MOJIENb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIbl, HEOOXOAUMBIE IS
e€ pelleHus, MPOBOJUTh PAcU€Thl M OLIEHUBATh PEAJBHOCTH IOJYYEHHOTO 3HAYEHUS
(hU3UYECKO BETUYNHBI,

pemiaTb KauyeCTBEHHBIE 3a/layd: BBICTPAaUBATh JIOTMUECKH HEMPOTUBOPEUYUBYIO
LENOYKY pacCyKICHUM C Omopod Ha H3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
(dbuznvecKue SBICHUS;

WCIIOJIb30BaTh IPU PEUICHUH YYEOHBIX 3aJad COBpPEMEHHbIE MH(POpPMaLMOHHBIE
TEXHOJOTUU JJIsl TOWCKA, CTPYKTYPHUPOBAaHHUSA, HWHTEPIPETAMU U MPEACTaBIICHUS
y4eOHOM ¥ Hay4YHO-TOMYJISIPHON MH(OPMALIMK, TOTYUYEHHON U3 pa3nYHbIX UCTOUYHUKOB,
KPUTHUYECKHU aHAJIU3UPOBATH MOJIy4aeMyI0 HH(OpMaIIHIO;

OOBSICHATh MPHUHLMIBI JEUCTBHUS MAaIWH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3iauyath yCIOBUS UX O€30MAaCHOTO UCIOJIB30BAHUS B IOBCETHEBHOM )KU3HMU;

MPUBOJIUTH TMPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B 00BSCHEHHE MPOIIECCOB OKPYXkAIOIIEr0 MUPa, B pa3BUTHE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHUS MO (U3MKE B IMOBCEAHEBHOM >KHU3HM IS
oOecrieueHust 0O€30MAaCHOCTH TpU OOpalleHuu ¢ npudopaMu U TEXHUYECKUMU
yCTPOMCTBAMH, [UIsl COXPAHEHMsI 3[0pOBbS M COONIOJCHHS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKpYXKaroliei cpee;

paboTaTh B rpynie ¢ BHIIOJHEHUEM Pa3INYHbIX COLUAIIBHBIX POJIEH, INIaHUPOBATh
pa®oTy Trpynmbl, paUUOHAIbHO pAcCHpPEleNsaTh OO0SI3aHHOCTH U IUIAHUPOBATb
JEeSITEeIbHOCTh B HECTaHJAPTHBIX CUTYyallUsX, aJeKBATHO OLEHUBATh BKIAJ KaKIOI0 U3
YYaCTHHMKOB I'PYIIbI B PELICHUE PACCMATPUBAEMON MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10-11 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m E:;?;Zl;f;:::me PALCIOB M TEM Beero Konrpoasubie | IlpakTuueckue gg;ggg:‘?gbﬂm e
padoTsbI padoThI pecypesI
Paznea 1. JIEKTPOJANHAMUKA
11 MaruautHoe noje. DJeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
WHJTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
23 Onrika 10 3 https://m.edsg).ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHON TE€OpUH 4 1 bu6mmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pazgen 4. KBAHTOBASI ®PU3UKA
. bubnuoreka [JOK
4.1 OJIeMEHTHI KBAHTOBOM OIITHUKH 6 https://m.eds0o.ru/7f41c97¢
bubnuoreka [JOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A71pO 5 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznea 6. OGOBLIAIOILIEE IOBTOPEHUE
bubnuorexa [JOK
6.1 Obobmaromee nosTopenne 4 https://m.edsc%.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINIAHUPOBAHHUE
10-11 KJIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe I poBbIE

Ne n/m Tema YpoKka Beero KOHTpOJIbeIe HpaKanecxne fl[:;‘?e}[l/lﬂ Oﬁpa3OBaTeJII)HI)Ie
padoTsI padoThbI pecypchl

[TocTosIHHBIC MarHUTHI I KX

1 B3anMo/ieiicTBue. MarautHoe nose. Bekrop 1 bubnuoreka [JOK
MarHUTHOW MHIYKIMH. JINHUKA MarHUTHON 01.09.2025 | https://m.edsoo.ru/ff0c9778
WHYKIIAA
MarauTHOE T0JIe MPOBOTHUKA C TOKOM.

2 OmneiT Opcrena. BzaumopeiicTeue 1 BH6H_HOTeKa HOK

02.09.2025 | https://m.edsoo.ru/ff0c98fe

TTPOBOTHHKOB C TOKOM

3 JlabopaTtopHnas pabota «3yuenne 1 1 bubmuorexa [JOK
MarHUTHOTO TIOJISI KATYIIIKH C TOKOM 08.09.2025 | https://m.edsoo.ru/ff0c98fe
JleficTBHEe MAarHWTHOTO TOJISI HA POBOJHUK C

4 tokoM. Cmta Amriepa. JlabopaTopHas pabora 1 1 bubmuorexa [JOK
«HcenenoBanue IeMCTBUS MOCTOSHHOTO 09.09.2025 | https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TOJISI Ha Bubnmorexa [IOK

> ABIDKYILYIOCH 3aPAKCHHYIO dacTuiy. Cuiia ! 15.09.2025 | https://m.edsoo.ru/ff0c9df4
Jlopenma. PaboTta cwiel Jlopenma
OnexTpoMarHuTHast UHAYKIus. [ToTok

6 BEKTOpa MarHuTHOM uHAyKuuu. 3/1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM 16.09.2025
unaykuuu Papanes

7 JlaGopaTtopHas pabora «lccnenoBanue 1 1 bubnunoreka [JOK
SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIHH 22.09.2025 | https://m.edsoo.ru/ff0cal50
NuaykTuBHOCTE. SIBIEHNE CAMOMHAYKIUH.

8 O/J1C camonHAyKIIMU. DHEPTUs MArHUTHOTO 1 bubnuoreka [JOK
OJIS KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE 23.09.2025 | https://m.edsoo.ru/ff0ca600
mnoJie
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TexHuueckue ycTpouCTBa U UX IPUMEHECHUE:
IIOCTOSIHHBIE MATHUTBI, 3JIEKTPOMArHUTHI,

9 AJIEKTPOJIBUTATENb, YCKOPUTETU 29.09.2025
AIIEMEHTAPHBIX YACTHI], UHAYKIIHOHHAS TI€Yb

10 O6o06marmuii ypok «MarHuTHOE TIOJI€. bubnmoreka [JOK
DIEKTPOMArHUTHAS WHYKIIHSD) 30.09.2025 | https://m.edsoo.ru/ff0cab82

11 KonTponsnas paborta no teme «MaruutHoe bubnuorexa [JOK
1oJie. DJIEKTPOMArHUTHAST HHIYKIIUS 06.10.2025 | https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHUYECKUE KOJICOaHMUSI.

12 IMapmonnueckue konedaHus. YpaBHEeHUE bubnuorexa [JOK
rapMoHHYeCKuX Kosiebanuii. [IpeBpamienue 07.10.2025 | https://m.edsoo.ru/ff0caf06
SHEPTHUU
JlabopaTtopHnas pabota «VccnenoBanue

13 3aBHCHMOCTH TEPHOAa MAIIBIX KOJICOaHMH
rpy3a Ha HUTU OT JUIMHBI HUTU U Macchl 13.10.2025
rpy3a»

Konebarenpabir koHTYp. CBOOOIHBIE
o | Sremmommme rontemr et Busorea 10K
: 14.10.2025 | https://m.edsoo.ru/ff0cb820
MEXaHUUYECKUMHU U JIEKTPOMArHUTHBIMU
KoJieOaHUsIMU
R - Bubmiorera LIOK
20.10.2025 | https://m.edsoo.ru/ffoch9c4
KOHTYpe
[IpencraBneHue o 3aTyxaromux KojaeOaHUsIX.

16 BbIHyXIeHHbIE MEXaHUYECKHE KOJIeOaHusl. bubnuoreka [IOK
Pe3onanc. BeinyxaeHHbIC 21.10.2025 | https://m.edsoo.ru/ff0chbh86
3JIEKTPOMArHUTHbBIE KOJIeOaHMsI
IlepemennbIn TOK. CHHYCOUJAJIBHBIN

17 IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO bubnuoreka [IOK
TOKa. AMIUTUTYTHOE U JICHCTBYIOIIEE 27.10.2025 | https://m.edsoo.ru/ffOcbd34
3HAa4YEeHHE CUJIbI TOKA U HAIPSDKEHUSI

18 Tpancdopmarop. [IpousBoacTBo, nepegaya u
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OTpeOICHUE DICKTPUIESCKON SHEPTHU

28.10.2025

VYCeTpoicTBO U MPAKTUUECKOE PUMEHEHHE

19 AJIEKTPUYECKOTO 3BOHKA, T€HEPATOpa bubmmorexa LHOK
> 10.11.2025 | https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT0 TOKa, JUHUM IeKTponepesay
DKOJIOTUYECKHE PUCKU TTPU TIPOU3BOJICTBE
20 anekTposHepruu. Kymbrypa HCTIOMb30BAHMSA 11.11.2025
AIIEKTPOIHEPTHUHU B TIOBCETHEBHOW KHI3HH
MexaHnueCKre BOJHBI, YCIOBHS
21 pacnpoctpanenus. [lepuoa. CkopocTb bubnuorexa [JOK
pacripoCTpaHEHHS U JJTHHA BOJIHBI. 17.11.2025 | https://m.edsoo.ru/ff0cca54
[Tomepeunsie ¥ MPOAOTBHBIE BOJHBI
29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh 3ByKa. bubmuorexa [JOK
Beicota Tona. TemOp 3Byka 18.11.2025 | https://m.edsoo.ru/ffOcccOc
23 DJIEKTPOMAarHUTHHIE BOJIHBI, UX CBOWCTBA U bubmuorexa [JOK
ckopocTb. [1Ikana 3IeKTpOMarHUTHBIX BOJIH 24.11.2025 | https://m.edsoo.ru/ffOccfe0
o4 [IpuHIMMIBI paTUOCBSI3U U TEIEBUICHHUS.
PazButne cpeacts cBs3u. Paguonokanms 25.11.2025
25 KonTtponsnas padota «Konebanus u BOJTHBI) bubmorexa I[TOK
01.12.2025 | https://m.edsoo.ru/ffOcc6f8
o | Do e e B LOK
' 02.12.2025 | https://m.edsoo.ru/ff0cd350
ceerta. JIyd cBera
21| overa Hoompoerme mioGpuenmn s maockon uGmiorexa LIOK
' 08.12.2025 | https://m.edsoo.ru/ff0cd4e0
3epKaie
| Do e oo wy e B LOK
i 09.12.2025 | https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPAXKEHUS
29 JIaGopatopHas pabota «3mepenue bubnuoreka [IOK
MOKa3aTessl MPEIOMIICHHSI CTEKIIay 15.12.2025 | https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue n3o6pakeHuit B JIMH3E. bubnuoreka [IOK
®opmyna TOHKOM JMH3BL. YBeIHUEHHUE 16.12.2025 | https://m.edsoo.ru/ffOcddle
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JIMH3BbI

JlaboparopHas pabota «MccnenoBanue

31 CBOMCTB M300paKCHUH B JIMH3AX) 22.12.2025
Hucnepcus cseta. ClioKHbII cocTaB 0€10ro
32 cgera. L[Ber. JlaboparopHas pabota 93.12.2025
«HaOnroieHre qUCTIepCuu CBETa
33 WnTtepdepenmus creta. udpakuus csera. bubnuorexa [JOK
JudpakimonHast penérka 29.12.2025 | https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Monsipu3zanus ceera 30.12.2025 | https://m.edsoo.ru/ff0cf02e
35 OnTHyeckue MpuOOpPHI U YCTPOHCTBA U
YCJIOBHS WX 0€301MaCHOTO MPUMEHEHUS 12.01.2026
I'paHu1bl IPUMEHUMOCTH K HYECKON
36 Ml:e))a(aH;KI/I. lri[ociyﬂaT(::I: cneiIIz;;LHzif (T)eoppm bubmorexa [TOK
13.01.2026 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. bu6mmoreka [IOK
3amMe IeHHE BPEMEHH U COKPAIIICHHE JITTHHBI 19.01.2026 | https://m.edsoo.ru/ffOcfad2
3| sacnmin. Comss sacen ¢ oneprent 1 ubmotera LIOK
20.01.2026 | https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusi MOKOos
39 KontponpHas padota «Ontuka. OCHOBBI bubnuorexka [JOK
CIENUAIBHON TECOPHUH OTHOCHTEIIHBHOCTIY 26.01.2026 | https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyina [Inanka. Jueprus u bubnuorexka [JOK
UMITYJIbC (HOTOHA 27.01.2026 | https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHE U HccnenoBanue Gorodddexra. bubnunoreka [JOK
Omnpithl A. I'. CToneroBa 02.02.2026 | https://m.edsoo.ru/ffOcffc4
o | ki Ve B LOK
' 03.02.2026 | https://m.edsoo.ru/ffod015e
rpanuna» Gorosdpdexra
43 JNaBnenue ceera. OnbiTel [1. H. JIeGenena. bubmuoreka [JOK
XUMHUECKOE IEUCTBUE CBETA 09.02.2026 | https://m.edsoo.ru/ff0d04a6
44 Texnuueckue yCTpONUCTBA M MPAKTUYIECKOE



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

npuMeHeHue: (OTOIIEMEHT, (POTOJATUHK, 10.02.2026
coJiHeYHast OaTapesi, CBETOIUO T

45 Pemenne 3agau no reme «J€MEHTBI bubmmoreka [{OK
KBaHTOBOM OITHKU» 16.02.2026 | https://m.edsoo.ru/ff0d0302
M b atoMa TomcoHa. OTbITHI

46 Pecs)ggg)ognz Hao p(:lcssg;mg 0-9aCTHII bubmorexa [TOK

' 17.02.2026 | https://m.edsoo.ru/ff0d091a
[InanerapHas Mozesb aTOMa
bu6mmoreka [IOK

47 Hoctynaret bopa 24.02.2026 | https://m.edsoo.ru/ff0dOafa
n HHUE U TOT' HU TOHOB TIpU

48 nsgg;:ﬂe ZTOMZ (jI ggi{eoroey%g;moaﬁegmn bubmorexa HOK

. 02.03.2026 | https://m.edsoo.ru/ff0dOafa
Ha apyroui. Buasl criekTpos
BonHosble cBoHMcTBa YacTHIL. BOIHEI 1e

49 bpownnsa. KopnyckynsipHO-BOJIHOBOU bubnuoreka [IOK
nyanu3M. CIIOHTaHHOE U BBIHY)KJICHHOE 03.03.2026 | https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHue

o | oeme e O B 10K

10.03.2026 | https://m.edsoo.ru/ff0d0fd2
PaZMOAaKTUBHOTO U3ITY4YCHHUS
CaoucTBa anbda-, 6era-, raMmMa-u3ITydeHUsI.

51 Bnusinue pagnoakTUBHOCTH Ha KUBBIE 16.03.2026
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.

52 Anbda-pacnaa. DneKTPOHHBIU U bubnunoreka [JOK
MO3UTPOHHBIM OeTa-pacmaj. ['amma- 17.03.2026 | https://m.edsoo.ru/ff0d1162
U3ITy4YeHUe
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie

53 peakuuu. SnepHpid peaktop. [Ipodiemsl, bubnunoreka [JOK
MEPCIIEKTUBBI, SKOJIOTHUECKHE acCTIeKThI 23.03.2026 | https://m.edsoo.ru/ff0d1356
SIIEPHOU PHEPTETUKU

54 DneMeHTapHble yacTulibl. OTKpBITHE bubnunoreka [JOK
MO3UTpOHA. MeTo 1l HAOMIOACHUS U 24.03.2026 | https://m.edsoo.ru/ff0d0e38
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PErucTpanyu 3JE€MEHTAPHbIX YaCTHULL.
Kpyrusiit cros «@yHnameHTanbHbIe
B3aMMO/ICUCTBHS. ENMHCTBO pu3ndeckon’
KapTUHBI MUPa»

55

Oranbl pa3Buths actpoHomu. [Ipuxnannoe
¥ MUPOBO33PEHYECKOE 3HAUEHUE
acTpoHOMHUHU. Buj 3B€31H0T0 HEda.
Co3zBesnusi, SpKue 3BE31bl, TIAHETHI, UX
BuaMMOe JaBrkeHue. CoJIHeUHas cucTeMa

06.04.2026

56

Coumrne. CosiHeyHast aKTUBHOCTE. VICTOYHUK
sHeprun CoJIHIIA U 3BE3]T

07.04.2026

57

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3bI TIIABHOH ITOCIEI0BATEILHOCTH.
Bryrpennee ctpoenue 38€31. COBpeMEHHbBIE
MIPEJICTaBICHUSI O IPOUCXOXKICHUU U
sposirorny CoJIHIA U 3BE3NT

13.04.2026

58

Mineunbin [Iyte — Hama ["anaktuka.
Tlonoxxenue u nBuxkene CoHIIa B
lanaktuxe. ['anaktuku. Y€pHbIE ABIPHI B
sJIpax TaJlakKTUK

14.04.2026

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe nsnydyeHue.
MeraraiakTuka

20.04.2026

60

Hepemennsie npo0ieMbl acTpPOHOMUU

21.04.2026

61

KonTponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

27.04.2026

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLTMATBLHOM 1 ATUUECKOM
cdepax nesaTenbHOCTH YeloBeKa

28.04.2026

63

O6o06maromuit ypok. Ponb u mecto ¢pusuku
Y aCTPOHOMHH B COBPEMEHHOH Hay4YHOU

04.05.2026




KapTUHE MHUpa

O6o06maromuii ypok. Ponb puznueckoit

64 TEOPUHU B (1)5)pMI/Ip0BaHI/II/I IPEJICTaBICHUMN O 1 05.05.2026
¢bu3nvecKoil KapTHHE MUpa
O6o06maromuit ypok. Mecto ¢puzndeckoit
65 KapTUHBI MUPA B OOIIEM PSTy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MPEACTABICHUH O 12.05.2026
IpUpoJIe
66 PesepBHbIi ypok. MarautHoe noie. 1
DneKTpOMarHuTHast MHIYKIIHUS 18.05.2026
67 PesepBHbIil ypok. OnTuka. OCHOBBI 1
CHeIUaIbHON TEOPUU OTHOCUTEIHHOCTH 19.05.2026
68 Pesepnbiit ypok. KBanroBas ¢usuka. 1 bubnuoreka [IOK
DjIeMeHTBI ACTPOHOMHHU U aCTPODHUIUKU 25.05.2026 | https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kox
pe3yJbTara

NpoBepPsIeMOro

HpOBepﬂeMble npeaMeTHbIC Ppe3yjbTaTbl OCBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NMporpaMMmaI CpeaHeEro 06mer0 06p330BaHI/Iﬂ

11.1

JleMOHCTPHPOBATh HA IPUMEPaAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUH
COBPEMEHHOM HAay4yHOM KapTUHBI MHpPA, B PA3BUTHH COBPEMEHHOMU
TEXHUKM W TEXHOJIOTMM, B NPAKTHYECKOW JESITEIbHOCTH JIIOJIEH,
IIEJIOCTHOCTD ¥ €JMHCTBO (PU3MUYECKON KapTUHBI MHpa

11.2

YYuTHIBaTh TPAHUII MPUMEHEHUS H3YyYCHHBIX (U3NYECKUX MOJENei:
TOYEYHBIN JIJIEKTPUYECKUM 3apsf, sSACpHas MOJENb aTOMa, HYKJIOHHAas
MOJI€JIb AaTOMHOTO si/ipa MpHU pelIeHNH PU3NYECKUX 3a7a4

11.3

PacnioznaBate ¢u3nueckue sBiIeHUS (IIPOLECCH]) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB 3JIEKTPOIMHAMUKN U KBAHTOBOU (DPU3UKH: DJIEKTpUUECKas
MIPOBOJMMOCTD, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JEHCTBUS
TOKa, B3aMMOJICHCTBUE MArHUTOB, OJJIEKTPOMArHUTHAS HMHIYKIUS,
JIeiCTBME MAarHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOM M JIBHIKYIIUHCS
3apsl, DJIEKTPOMAarHUTHbIE KOJEOAaHWS U BOJIHBI, NPSIMOJIMHEWHOE
pacnpocTpaHeHue CBeTa, OTpPakeHUe, IpPEJOMJIEHHE, HUHTepQepeHlus,
mdpaxius " MOJIApU3aLUs CBeTa, qucnepeus CBeTa,
dotosnekrpuueckuii  d3pdext (pororddexT), cBeToBOE HTaBICHUE,
BO3HMKHOBEHHE JIMHEHYATOTO CIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs U
HCKYCCTBEHHAs paJli0aKTUBHOCTh

114

OnuceiBaTh ~ U3YyYEHHBIE  CBOMCTBAa  BellecTBa  (AJIEKTPUYECKHE,
MarHuTHbIE, ONTHUYECKUE, AIIEKTPUYECKYIO MPOBOJAUMOCTb PA3IUYHBIX
cpemn) W DJIEKTPOMarHUTHBIC  SBJICHUS  (MIPOIECCHI), HMCIOJIB3YSA
¢usznueckue  BENWYMHBL:  JJEKTPUYECKUH  3apsn, cujla  TOKa,
ANEKTPUYECKOE HANPSDKEHUE, DJIEKTPUUECKOE COMPOTUBIICHHE, Pa3HOCTh
norennano, DJIC, paboTa Toka, MHAYKIMS MarHUTHOTO IIOJs, CHJIA
Awmnepa, cuna JlopeHna, UHAYKTUBHOCTb  KAaTYIIKH, JHEPrus
ANEKTPUYECKOTO U MAarHUTHOTO TOJIEH, MEePUOJl U 4acToTa KojeOaHui B
K0J1e0aTeIbHOM KOHTYpE, 3aps/l U CHjla TOKA B IIPOLIECCe TaPMOHUYECKUX
AJIEKTPOMArHUTHBIX KOJeOaHUU, (POKYCHOE pacCTOSIHHME M ONTHYecKas
CHWJIa JIMH3BI; IPU OMUCAHUH MPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, HMX OO0O03HAYEHUS W EJUHHIIBI, YKa3bIBaTh
(opMyIbl, CBSI3BIBAIOIINE AAHHYIO (U3WYECKYIO BEIUYUHY C JPYTUMU
BEJIMYMHAMU

115

OnuceiBaTh U3yYEHHBIE KBAHTOBBIC SIBICHUS M MPOIECCHI, UCIOIb3Ys
(¢u3nyeckue BETUYMHBI: CKOPOCTH SJIEKTPOMArHUTHBIX BOJIH, AJWHA
BOJIHBI W 4YacTOTa CBETa, HHEPrus M HMIOYyIbC (OTOHA, MEPHUOJ
1oJIypaciaja, SHepPrust CBS3M aTOMHBIX SIJIEp; MPHU OMHCAHUH MPABUIBHO
TPaKTOBaTh (UIUUYECKU CMBICI HCIOIB3YEMBbIX BEIHYMH, WX
0003HaYEHUS U €IUHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINE JAHHYIO
(u3MYecKy0 BEIMYHHY C JIPYTMMHU BEJIMYMHAMU, BBIYMCIATH 3HAUCHUE
(hu3MYeCcKO BEIUYUHBI

11.6

AHaHI/ISI/IpOBaTB CI)I/I3I/I‘-ICCKI/IC nponeccel M SABJCHUA, HCIIOJIb3Ys
(I)I/ISI/I‘IGCKI/IG 3aKOHbI u MMPUHIUIIBI: 3aKOH OMa, 3aKOHbI
NOCJICAOBATCIIBHOTO U MAapAJUICIIBHOI'O COCAUHCHUS ITPOBOJHUKOB, 3aKOH
I[)KOYJ'ISI - .HCHI_Ia, 3aKOH BHCKTpOMaFHI/ITHOﬁ HWHAYKIOUHU, 3aKOH
HpHMOHHHCﬁHOTO pacnpoCTpaHCHUs CBCETA, 3aKOHbLI OTpPAKCHUSA CBCTA,




3aKOHBI TPEJIOMIICHUS CBETa, ypaBHeHUE DiHIITElHa U1 dpoTodddekTa,
3aKOH COXpPaHEHHs] JHEPIrHH, 3aKOH COXPAaHEHHUsS HMIIYJIbCa, 3aKOH
COXpPaHEHHUS 3ICKTPUUYECKOTO 3apsaa, 3aKOH COXPAaHEHUS MacCOBOTO
qucia, nocryinarsl bopa, 3aKOH pajMOAaKTHBHOIO paclaja; MpH 3TOM
pa3nn4arh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YecKoe
BBIPQ)KCHUE U YCIIOBHS (TPaHUIIBI, 001aCTH) TPUMEHUMOCTH

11.7

Onpenenarth HampaBJIeHUE BEKTOpAa HWHIYKIUM MAarHUTHOTO  TOJISt
MPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHna

11.8

CTpoHTh M ONHCHIBATH W300paKEHHUE, CO3/1aBaEMOE TUIOCKUM 3EPKaJIOM,
TOHKOU JTUH30U

11.9

BremonaaTe OKCIICPUMCHTBI 110 HUCCIICAOBAHUIO (1)I/I3I/I‘IGCKI/IX SIBJICHUH W
IIPOLIECCOB C MCIOJIB30BAHUEM IPSAMBIX M KOCBEHHBIX M3MEPEHUH; IIPHU
3ToM (opmynupoBaTh mpobiemy (3agady) W THUNOTE3y Y4eOHOTro
9KCTIEPUMEHTa, cOOMPATh YCTAHOBKY M3 MPEATIOKEHHOTO 000pyI0BaHMUS,
IIPOBOJUTH ONBIT U (POPMYIUPOBATH BHIBO,IBI

11.10

OcymiecTBiATh NMpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJINYMH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIM COCO0 M3MEpEeHUsi U MCIOJIb30BaTh
W3BECTHBIE METO/IbI OLICHKU NOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEIUYHH C HCIOJIb30BAHHEM
NPSIMBIX ~ M3MEPEHUH; TPU OTOM  KOHCTPYHPOBAaTh  YCTaHOBKY,
(bUKCUpOBaTh PE3yAbTATHl TMOMYYECHHON 3aBUCUMOCTH (DU3UYECKUX
BEJIMYMH B BUJE TAOJUIl M TpadUKOB, JENaTh BBHIBOJIBI MO pPE3yJIbTaTaM
HCCIEI0BaHUS

11.12

CobOnrogate mpaBuia  0€30macHOr0  TpyAa TMpPU  MPOBEIACHUH
WCCIeOBAaHUM B  paMKax y4eOHOTO  JKCIEPUMEHTa, Y4eOHO-
WCCIIeIOBATENbCKOM M TPOCKTHON IESATEIBPHOCTH C HWCIOJIb30BAaHHEM
W3MEPUTENBHBIX YCTPOUCTB U JJa00PATOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHble 3aaud C SBHO 3aJaHHON (DU3UYECKOW MOJENbBIO,
UCTIONB3ysd (U3MYECKHE 3aKOHBI M TIPHUHIIMIIBI, Ha OCHOBE aHaIu3a
YCIIOBHS 3aJ]a4M BHIOUPATh (PU3MUECKYIO MOJIENb, BBIIEIATh (PU3HUECKIE
BEIMYUHBI W (POPMYJIbI, HEOOXOIUMBIEC I €€ pPEIICHHS, MPOBOIHUTH
pacy€Thl M OIEHUWBATHh PEATIBHOCTH TOJYYEHHOIO 3HAYeHUS (U3HUECKOU
BEJTUYUHEI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTpanBaTb JIOTHUYCCKH
HCIIPOTHUBOPCUUBYHO LCIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha HU3YUYCHHBbIC
3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Hcnonn3oBarh pu PCIICHUHA y‘Ie6HBIX 3aJa4 COBPCMCHHBIC
I/IH(bOpMaI_[I/IOHHHC TEXHOJIOTUM I  TIOHCKa, CTPYKTYPHUPOBAHMUA,
HHTCPIIPCTAIN MW IIPCACTABICHUA y‘IG6HOI71 n HaquO'HOHYHHpHOﬁ
I/IH(I)OpMaI_[I/II/I, HOJIy‘ICHHOfI N3 Pa3IMYHbIX HUCTOYHHUKOB;, KPUTHUUCCKU
AHAJIU3UPOBATH MOJIYH4aCMYHO I/IH(I)OpMaLII/II-O

11.16

OOBSACHATh TPUHIUIBI JEHCTBUS MAIIWH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBUS HX OE30MACHOTO HCIIOJIb30BaHUS B
IMOBCEIHEBHOMN YKU3HU

11.17

[IpuBoauTh mpUMeEpHl BKIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOIIECCOB OKPYXKAIOIIETO
MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnons30BaTh TCOPCTUYUCCKHUEC 3HAHUA TI0 (I)I/ISI/IKC B TMOBCEIHEBHOM




KHU3HU 17151 oOecrieyeHns 6€30MacHOCTH MPH 0O0palieHuu ¢ npudopamu u
TCXHUYCCKUMHU yCTpOﬁCTBaMH, AJI1 COXpaHCHUA 340POBbA U CO6JHOI[CHI/I5I
HOPM 3KOJIOTHYECKOT0 OBE/ICHUS B OKpYKafolIe cpene

11.19

PaGoTare B Tpynme C BBINOJHEHHEM pPa3IHYHBIX COLMAIBHBIX POJICH,
TUTAHUPOBATH pabOTy TPYIIIBI, PAMOHATBHO PaCTIPEICIIATh 00S3aHHOCTH U
IJIaHUPOBATh ACATCIIBHOCTb B HCECTAHAAPTHBIX CHUTyallUAX, aACKBATHO
OIICHMBATL BKJIAaJ KaXIOro M3 YYAaCTHHUKOB TIpPyHIlbl B PCHICHUC
paccMaTpuBaeMoi poOIeMbl




INPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

plflgieﬂa Koanposepsiemoro 3j1ementa IIpoBepsiemble 371eMeHTbI COAEPKAHUS
4 DJIEKTPOJMHAMUKA
#H#Part##MATHUTHOE I10OJIE. QJIEKTPOMAI'HUTHAA MHAYKIMA
431 IlocrossHHble MarHuThl. BzauMoaeiCTBHE MOCTOSIHHBIX
MarHuTOB
MarnutHoe moje. Bexkrop MarHMUTHOM  MHAYKIIHH.
432 [Ipunnun cynepno3uuuu. JIMHUM MAarHUTHOW WHIYKLIHH.
KapTuna nuHMIA MarHUTHOM MHIYKUIHUH TOJISI TTOCTOSIHHBIX
MarHuTOB
MarnuTtHOE 10JIe NMPOBOJHMKA ¢ TOKOM. KapTuHa nuHMI
433 MoJIsl JUIMHHOTO TIPSIMOTO TIPOBOJAHUKA W 3aMKHYTOTO
KOJIBIIEBOTO TPOBOJHUKA, KATYIIKU C TOKOM. OIBIT
Opcrena. BzaumoierictBue mpoBOJHUKOB C TOKOM
4.3.4 Cuna Amriepa, €€ MOIYJb U HalPaBJIEHUE
Cuna Jlopenua, e€ MOaynabp M HampaBieHHE. JIBHKEHHE
435 3apsKEHHOM YacTUIBI B OJHOPOJHOM MAarHUTHOM TMOJIE.
Pa6ota cunel Jlopeniia
4.3.6 SIBJIeHUE IMEKTPOMArHUTHON HHIYKIIUU
43 4.3.7 IToTok BeKTOpa MarHUTHOW MHIYKITUU
438 OJIC wHaykuuu. 3aKOH DJJIEKTPOMArHUTHOW WHIYKIIUU
®Dapanes
BuxpeBoe anektpuueckoe mosie. IJIC wuHAYKIMH B
4.3.9 MIPOBOJTHUKE, JBUKYIIEMCS TIOCTYATEIIFHO B OTHOPOJHOM
MAarHUTHOM TIOJIC
4.3.10 [TpaBuso Jlenma
4311 NHIYyKTUBHOCT. SIBnenue CaMOUHTYKIINH. OJIC
CaMOUWHTYKITNH
4.3.12 DHeprusi MarHuTHOTO TIOJIS KaTYIIKKA ¢ TOKOM
4.3.13 DJIEKTPOMAarHUTHOE T10JIC
TexHuyeckue  YCTpPOWCTBA: MIOCTOSIHHBIC ~ MAarHMTEI,
4.3.14 AJIEKTPOMATrHUTBI, AJIEKTPOIBUTaTElb, YCKOPUTEIH
AIIEMEHTApPHBIX YaCTHUI, MHAYKIIMOHHAS [1€Yb
[Ipaktnueckue paboTel. W3ydyeHne MarHUTHOTO OIS
43.15 KaTylKu ¢ TOkoM. MccaenoBanue AeWCTBUS MOCTOSIHHOTO
MarHuTa Ha paMKy c TokoM. lccrnemoBanue sBIEHHS
ANEKTPOMArHUTHON MHIYKIIMH
5 KOJIEBAHUA 11 BOJIHBI
#H#PartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KonebarenpHast  cuctema.  CBOOOJHBIE — KOJIcOaHHMS.
5.1.1 I'apmonnueckue konebanus. [lepuon, yactora, aMIuMTy1a
5.1 u ¢aza KoneOaHuit
5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTH4eCKUil MasiTHUK
513 YpaBHeHHe rapMOHUYECKUX Konebanuil. Kunemarnueckoe

N TMHAMHWYCCKOC OITMCAaHUC K0JIe0aTeIILHOrO JABVOKCHUA




5.1.4

[IpeBpaiienue 3Hepruu Npu rapMOHUUYECKUX KOJICOAHUSX.
CBs3b  aMIUIUTYABl KOJIEOAHUH HCXOIHOW BEIUYMHBI C
aMIUTUTYAaMHU KOJIeOaHUH e€ CKOPOCTH M YCKOPEHHUS

9.1.5

KoneGarenpupiii koHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE
Koie0aHusT B UACATHHOM KOJeOAaTeTbHOM  KOHTYpe.
AHanorus MeXy MEXaHHUECKUMH H 3JIEKTPOMAarHUTHBIMHU
konebanusimu. @opmyna TomcoHa

5.1.6

3aKOoH COXpaHEHUS YHEPTUU B UCATBHOM KOJIeOaTeIIbHOM
KOHTYpE

2.1.7

BoinykneHHble MexaHudyeckue KosiebaHus. Pe3onaHc.
P€30HaHCHa${ KpI/IBaSI. BI)IHY)K)IGHHI)IG 3J'IeKTp0MaFHHTHBI€
KOJIcOaHuUsI.

5.1.8

[Tepemennsiii TOk. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.1.9

MoOIHOCT  MEPEMEHHOTO  TOKa. AMIUIMTYIHOE U
JICWCTBYIONIEE 3HAYEHHUE CHIIbI TOKA U HAINIPSKCHUS

5.1.10

Tpanchopmatop. [TpounsBoacTso, nepegaya "
noTpeOJIeHNEe AIIEKTPUUECKOW JHEPTUU. IKOJOTUUECKHE
PUCKH TIpU TIPOU3BOJACTBE DIEKTPUUYECKOW DHEPTHUHU.
KynbsTypa WCTIOJTE30BaHUS ANEKTPOIHEPTUH B
MIOBCEIHEBHON KU3HU

5.1.11

Texaudeckue ycTpoicTBa: ceiicMorpad, >JIeKTPUUECKHUM
3BOHOK, JINHUU 3JIEKTpoIiepeaay

5.1.12

[Ipaktnueckue pabotel. HccnegoBaHue 3aBUCHMOCTH
nepuoja MaliblX Kosie0aHHil rpy3a Ha HUTHU OT JUIMHBI HUTH
U Macchl rpysa. MccnenoBanue nepeMeHHOTO TOKa B IIETH
U3  TOCJIEIOBATEIbHO  COEAMHEHHBIX  KOHJEHCATOpa,
KaTYIIKHU U Pe3UcTopa

5.2

##HHPar##HH#MEXAHNYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHn4deckue BOJIHBI, YCJIIOBUA pacrnpoCTpaHCHUA.

5.2.1 [Tepuon. CkopocTh pacnpoCTpaHEHHS W JJIMHA BOJIHBI.
[Toriepeynbie ¥ TPOAOIBHBIC BOJHBI

529 ###Par### VntepbepeHius u qudpakius MEXaHUISCKUX
BOJIH

503 3Byk. CkopocTh 3ByKa. I'poMKocTh 3Byka. BricoTa TOHa.
TemOp 3ByKa
DONEeKTPOMarHUTHBIE  BOJHBL.  YCJIOBUSA  HM3JIY4EHUs

524 QJICKTPOMArHUTHBIX ~ BOJIH.  B3auMHas — opueHTanus
BekTOpoB E, B 1 v B 25ieKTpOMarHuTHO# BOJIHE B BAKyyMe
CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTpa)XXCHME,

5.2.5 IIPEJIOMIIEHUE, HoJIIpU3anus, mdpaxuys,
uHTepdepeHiyst. CKOpOCTb JIEKTPOMArHUTHBIX BOJIH

526 [llkama  2MEKTPOMArHUTHBIX  BOJIH. [Tpumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

507 [IpuHIMOBL pagUoOCBsA3M U TeJeBUIACHMA. Paanonoxarius.
DJEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIeH Cpebl

508 TexHuueckue yCTpoicTBa: My3bIKaJbHbIE HHCTPYMEHTHI,

YJIbBTPA3BYKOBAsA AOHUAIHOCTHUKA B TCXHUKC W MCIUIIHHC,




pamap, paaHONpUEMHHK, TEJICBH30p, aHTEHHA, TenedoH,
CBY-neun

5.3

H##HPar#H#OIITUKA

5.3.1

[IpssMonMHEHOE PacIpOCTPAHEHUE CBETA B OJHOPOJHOU
cpene. JIyu cBera

5.3.2

Otpaxxenue cBera. 3aKOHBI OTpakeHHs: cBeta. [locTpoeHue
M300pKEHHH B IUTIOCKOM 3€pKajie

5.3.3

Ilpenomnenne  cBera.  3aKOHBI — TNPEJOMJIGHHS  CBETA.
AOCOJIIOTHBIN NTOKa3aTesb NPEIOMIICHUS

5.34

ITosmHoe BHYTpeHHEE oTpaykenue. [IpenenbHblid yroa mojgHoTo
BHYTPEHHETO OTPAXKEHU

5.35

Hucnepcus cBera. CiioxxHbIN cocTaB 6enoro cseta. L[Ber

5.3.6

CoOwuparoriue ¥ paccewBarollue JIMH3bL. TOHKas JIWH3A.
DOKYCHOE PacCTOSIHUE M ONTHYECKas CUJIa TOHKOM JIMH3BI.
[Toctpoenne  m300paxkeHudt B coOuparomux  ©
paccemBarommx JmH3aX. @DopMmyiga TOHKOW  JIMH3BL
VBenudueHue, JaBacMoe JIMH30M

5.3.7

IIpenensl TpUMEHMMOCTH TEOMETPUYECKON ONTUKH

5.3.8

WNurepdepennuss  cBera.  KorepeHTHble  HMCTOYHHUKH.
VYcnoBust HaOMOAEHHST MAaKCUMyMOB M MHUHHUMYMOB B
uHTepEpPEHIIMOHHOW KapTUHE OT JBYX CHH(}A3HBIX
KOT'€PEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakums ceta. udpakunonHas pemérka. YcCIoBUE
HAOJMIONIEHUS] TJIaBHBIX MAaKCUMYMOB TIpH  TaJCHUU
MOHOXPOMATHYECKOTO CBETA HA AU(PAKIIMOHHYIO PEIIETKY

5.3.10

[Tonsgpuzanus cBera

5.3.11

Texuuyeckue YCTpoWCTBa: OUKH, JymHa, (oroammapar,
NPOEKIMOHHBIM  amnmapaT,  MHKpPOCKOIN,  TeJEecKOIl,
BOJIOKOHHAS ONTUKA, AU(PpaKIIUOHHAS penIéTKa, MOISIPOHL

5.3.12

[TpakTuueckue  pabOTEHI. W3mepenne  moxa3zatens
npenomieHus. VcciemoBanne CBOWCTB HM300pakeHH B
nuH3ax. Habmonenue nucnepcun cBera

RJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

['paHuIbl TPUMEHUMOCTH  KJIACCHYECKOM  MEXaHHUKH.
[TocTynatel Teopuu OTHOCHUTENHBHOCTU: HMHBAPUAHTHOCTH
MOMAYNsi CKOPOCTM CBE€Ta B  BaKyyme, MPUHIUI
OTHOCHTEIBHOCTH DHHINTEHHA

6.2

OTHOCHTEILHOCTD OJJHOBPCMECHHOCTHU. 3aMeI[J'IeHI/Ie
BPEMCHU U COKpAIICHUC AJIMHbI

6.3

3Hepr1/1$1 U UMITYJIBC CBO6OI[HOI>1 JaCTUIIbI

6.4

CBsI3b MacChl C 3HeereI>i H HMIIYJIIBCOM CBO60,I[HOI>1
HYaCTHUIIEBI. 3Hepr1/1$1 IIOKOA CBO60,[[HOI>1 JaCTHUILbI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Popmyna [lnanka cBg3M 3HEPruu GOTOHA C €ro
4acTOTOM. DHEPrusi U UMITYJbC POTOHA




OtkpeiTHe U uccrnenoBanue (oroddpdexra. Ombirer AT

712 CronetoBa. 3akoHbl GpoTodhhexTa

713 VYpaBuenue OuHmTeiHa A  QoTorddexra. «KpacHas
rpanuna» Gorospdexra

7.1.4 JHasnenne cera. OnbiTel [1.H. Jlebenera

7.1.5 XUMHYECKOE AEHCTBUE CBETA

716 Texuuueckue ycTporcTBa: (GOTOANIEMEHT, (OTONATUHK,
COJIHEUHas OaTtapesi, CBETOIUOJ
CTPOEHUE ATOMA
Mogens atoma Tomcona. OnbiTel Pezepdhopaa nmo

7.2.1 HCCIIEIOBAHUIO CTpoeHUs aToMa. [imaneTapHas Moaenb
aToMa
[Tocrynatet bopa. M3mydenue u morsomieHrue (OTOHOB

799 OpU TepexoJie aToMa C OJIHOTO YPOBHS SHEPruM Ha
npyroii. Bunel criektpoB. CrieKTp ypOBHEN dHEPTHM aToMa
BOJIOpOJa

7.2 BonHoBeie cBoiictBa uactun. Bomanbsl ge  bpoitns.

7.2.3 KopnyckynsipHo-BoIHOBOM Jyanu3M. Judpakuus
JJIEKTPOHOB Ha KpUCTaJlJIax

704 CHOHTaHHOE M BBIHYK/JEHHOE U3JIydeHHe. YCTPOWCTBO H
MIPUHITUTI pabOTHI Jiazepa

705 TexHuueckue  yCTpOMCTBA:  CHEKTPAJIbHBIM  aHalu3
(cexkTpockom), J1azep, KBAHTOBBIA KOMITHIOTED

796 [Ipaktnueckne paborel. HaGmrogeHwe  auUHEHYATOTO
CIEKTpa

ATOMHOE AJ1PO

731 Metoapl HaOMIOAEHUS U PETUCTPALMU  AJIEMEHTAPHBIX
YaCTHII
OtkpeiTHe pamanoakTuBHOCTH. OmnbiTel Pesepdopaa mo

739 ONpPE/ICJICHHI0  COCTaBa  PaJMOAKTHBHOTO  U3JIyYEHUSI.
CpoiictBa anb(a-, Oera-, TramMma-u3IydeHus. BriusHue
PaIMOAKTUBHOCTHU Ha KUBBIE OPTaHU3MBI
OTtkpbiTHE IPOTOHA U HEeWTpoHA. HykimoHHas Mojaens aapa

7.3.3 leitzenbepra — MBanenko. 3apsa aapa. MaccoBoe uucio
sapa. M3oTormbl

7.3 Anbda-pacniaa. DJEKTPOHHBIM U TMO3UTPOHHBIA OeTa-

7.3.4 pacnag. ['amma-uznydeHue. 3aKOH  PaJMOAKTHUBHOIO
pacmana

735 DHeprus CcBsI3U HYKJIOHOB B sifipe. SnepHbie cubl. Jledekr
MAacChl pa

7.3.6 SAnepusble peakuuu. [lenenne u CUHTES siiep
SAnepusiii peaktop. Tepmosiaepusiii cuHTe3. [Ipobnembr u

7.3.7 MEPCIEeKTUBBl  SACPHOM DHEPreTHKH. DKOJOTHYECKHE
ACTIEKTHI SJIEPHON DPHEPTETUKHU

738 DOnemeHTapHble  4YacTUIBl.  OTKpBITHE  MO3UTPOHA.

(DYHIlaMCHTaHBHLIe B3aUMOJCUCTBUS




7.3.9

TexHuueckue ycTpoucTBa: JO3UMETp, Kamepa Buibcona,
SIICPHBINA PeakTop, aTOMHasE bomMba

7.3.10

[Ipaktuyeckue paboTsl. MccnenoBanue TpekoB yacTull (110
TOTOBBIM (poTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mH0r0 HeOa. Co3Be3nus, spKkue 3BE3IBI, ITIAHETHI,
UX BUIUMOE JIBIKEHHE

8.2

Conneunas cucrema. [1naners! 3eMHoi rpynmnsl. [Inanersi-
TUTraHTbl U UX CIIYTHHUKHU, KAPJIHWKOBBLIC IIJIAHCTHI. Majeie
Tena CoJTHEUHOM CUCTEMBI

8.3

Connnie, ¢otochepa u  armochepa.  CosiHeuHas
AKTUBHOCTH

8.4

Hcrounuk sneprun ConHIla U 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKH: MAcca, CBETUMOCTD,
pagMyc, Temmeparypa, WX B3aUMOCBs3b. Jlmarpamma
«CTIEKTPaIbHBIA KJIACC — CBETHUMOCTHY». 3BE3bI TJIABHOM
MIOCJIEIOBATEIBHOCTH. 3aBUCUMOCTDh «Macca — CBETHUMOCTB)
JUIS 3BE3]1 IT1ABHOM MOCIIE0BATEIbHOCTH

8.6

###HPar###BuyTpennee ctpoenne 3BE31. CoBpeMeHHBbIE
NPE/ICTaBICHUS. O MPOUCXOKIEHUM U 3Bosroruu ConHia u
3BE31. DTaIlbl )KU3HU 3BE3NT

8.7

Mneunsii  Ilyre — wnHama Tanaktuka. ChupanbHas
cTpykTypa [lamakTuku, pacmpeneneHue 3BE3N, raza u
neuta. Ilomoxxkenne m aBrokenue CosHia B [ amakTHke.
[Tnockas u chepudeckas MoaCUCTEMBI [ amakTHKI

8.8

Tunsl ramaktuk. Pagvoranaktuku u kBazapbl. YEpHbie
JIBIPBI B JIpax rajJakTHK

8.9

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaOOia.
Pazberanune ramaktuk. Bospact um pammyc Bcenennoi,
teopust  bonbmioro  B3peiBa.  Mogene  «ropsiuei
Bcenennoi». PenukToBoe usiyueHue

8.10

Macmtabnast ctpykrypa Bcenennoil. MeraramakTuka.
Hepeménnbie npoOieMbl aCTpPOHOMUU

YYEBHO-METOANYECKOE

MMPOLIECCA

OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Mskumes I'.51., byxosneB b.b., Hapyrun B.M. «®u3uka. 11 knacc. YueObuuk. bazoBsiii
u yrayonénnsiit ypopau. ®I'OCy». — 11-e usn., crep. — Mockaa : [IpocBemenue, 2024 r.
METOAUYECKUE MATEPHUAJIBI IJISA YUUTEJIA

Hunaktnueckue marepuansl @usmka 10, 11 xmacc / A.E.Mapon, E.A.Mapon. — M.:
WznatensctBo «podar, 2023.

Tematndeckre KOHTPOJIBHBIE M CAMOCTOSTENbHBIE paboTsl mo ¢usuke 10, 11 xmace /
O.N.I'pomuesa. — M.: M3natenscTBO «IK3aMen», 2023 r.

HU®POBBIE OBPA3OBATEJBHBIE PECYPCbl U PECYPCbl CETH
UHTEPHET
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