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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeQHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUSI OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
denepanbHOl pabodell MporpaMMmbl BOCIHTAHHS ¥ KOHIEHIUH TPENOJaBaHus Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTUHBI Mupa oOydatromuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoOTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiabTaTaM OOyueHHUs, a TaKK€ YYUTHIBAET HEOOXOJWMOCTb pPEaTU3alUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbIE 1I€IM U3ydyeHUs (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (QHU3UKU: JIMYHOCTHBIE, MeETalmpeIMeTHbIE, IpeAMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE PE3yabTaThl MO roJiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «Du3nkay Mo rojgamMm o0ydeHus.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SBJICHUH, H3ydaeMbIX
xuMueH, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW OMNpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, TMOJYYEHHsS] HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAyYHBI METOJ MO3HAHUS MPU BHIMOJIHEHUH UMU Y4EOHBIX UCCIIEI0OBAaHUH.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero oOpa3oBaHusl MOJO0XKEH Psij UIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3AenioB (PU3MKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOU, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ Hel MaTepuan Kypca U3k 00beTMHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBAaHHME TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT UCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJOTMYECKHUMHM MTPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX 3KOJOTMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3sBUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEJHEro o0mero oO0pazoBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUJIL OIIKMCaHUusI €CTCCTBCHHO -
Hay4HBIX SIBJICHUH U TIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke OOBeAMHEHBI B OOUIUN CIHCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEH MIaHUPOBAaHUS U OCHaleHUs kaObuHera ¢u3uku. [lpu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACIACTCSA PCUHICHUTO paC‘-IéTHBIX 1N KAQUYCCTBCHHBIX 3aJ1a4. HpI/I 3TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIOIINE TPUMEHSTh U3yUYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3Jiena Kypca,
TaK W HUHTCTPUPYSA 3HAHUA H3 pPa3HbBIX pas3aciioB. 21.]'[5{ KauCCTBCHHBIX 3aJad IMPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO Kk MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpalmoHHoe 00opyaoBaHue (opMHpYeTCss B COOTBETCTBUM C IMPUHIUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obOopymoBaHUEe ISl YYEHUYECKMX MPAKTUYECKUX paboT dopmupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUH AHAJOTOBBIX M HHU(PPOBBIX MPHOOPOB, a TakkKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (QopmupoBaHue HHTEpeca W CTPEeMJICHHS OOYYArOMIMXCS K HAYYHOMY H3yYEHHIO

MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYalIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STuUX Iiedell oOecrieunBaeTcs pPEIICHHEM CIIEAYIOIUX 3a1ad B Ipoliecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U JIEMEHTHI acTPO(PU3UKY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJENbIO, 3a/ay, TOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHHe (QU3NUYEeCcKOn
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIEHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHUS M MPOBENEHUS (PU3MUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmsydyenue ¢usmku (06a30BbII ypOBEHB) Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme 1o Gpu3MKe MepeueHb JIA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTEb JEJacT BBHIOOP MPOBEICHHS JIAOOPATOPHBIX pabOT |
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIIXCsl.



COJEPKAHUE OBYYEHUA
11 KJIACC

Pa3nea 1. DuexkTpoanHaMuka

Tema 1. Maznummnoe none. InekmpomacHUmMHAA UHOYKUUA

[TocrostHHbIE MarHuThl. B3auMoJelcTBHME NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJ€.
Bexrop marauTHOM MHAYKIMH. [IprHIMT Cyliepno3uivy MarHUTHBIX 1I0JIEH. JIMHUKM MarHUTHOM
uHaykuu. KapTtrHa nuHui MarHUiTHOM MHTYKITUU OISl TIOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oJjie MpOBOJAHMKA ¢ TOKOM. KapTuHa AMHMM MHIYKIUHW MAarHUTHOTO MOJIS
JUIMHHOTO TIPSIMOTO IIPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OmneIT OpcTena. B3aumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MoOmynb ¥ HampaBieHue. JIBWKeHUE 3apsHKEHHOW 4YacTHIBI B
OJIHOPOJHOM MarHuTHoM mnosie. Pabota cuiiel Jlopenua.

SIBneHue DIIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABHXKYIIAs CUjIa WHAYKIMU B IPOBOJHUKE,
JBHKYILIEMCSI IOCTYNATENIBHO B OJTHOPOJHOM MarHATHOM ITOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTB. fIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIa CAMOUHIYKIIUH.

DHeprus MarHUTHOTO TOJISl KaTYLIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHUILl, MHIYKIMOHHAS [1E€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIHUY MHIYKIMYU MarHUTHOTO TOJIAL.

B3anmopelictBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHOM UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYLIEH CHIIBI MHAYKLIHMH OT CKOPOCTH HM3MEHEHHUs MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomuol

N3yuenne MarHuTHOTO MOJI KaTYIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnenoBanue siBIIEHUS 3J€KTPOMArHUTHOM MHIYKIINH.

Pazgen 2. Kosie0aHusI ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHmsle Kojaedanus

Konebarenpnast cucrema. CBoOOonHBIE MexaHHYecKHe Konebanus. [apMoHHUYecKue
konebanus. Ilepuon, dwacrora, ammautyga U (asa konebanuil. [IpyXKMHHBII MasATHUK.



MaremaTHueCcKiil MasTHUK. YpaBHEHHE TapMOHMYECKUX Kosiebanuil. [IpeBpamienue sHepruu
IIPY FapMOHUYECKUX KOJIEOaHUSX.

KoneGarenbubiit koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJICOAHUS B HIACATHLHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYeCKMMHU H  DJICKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATHHOM KOJI€OaTeIbHOM
KOHTYpE.

[IpencraBnenne o 3aryxaromux KojieOaHUsAX. BbIHYXIeHHbIE MEXaHUYECKHUE KOJeOaHMs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMArHUTHBIE KOJICOaHMUS.

[lepemennbiii Tok. CuHYCOMAIbHBIA NEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpanchopmarop. IlpousBoacTBo, mepemada W MOTpPeOIEHUE SICKTPUUYECKON SHEPrUu.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AJeKTpodHepruu. KynbTypa wHcnoiab30BaHUsS
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTPOMCTBA M TNPAKTHYECKOE IPUMEHEHME: DIEKTPUYECKHH 3BOHOK,
reHepaTop NePEMEHHOTr0 TOKa, JINHUU JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTebHON cUCTeMBI (MIPYKHUHHBIA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxarommx KojieOaHu.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pe3onanca.

CB0OOIHBIC PJICKTPOMArHUTHBIC KOJICOAHMSL.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa U HAOpsOKEHWs OT BpPEMEHM) st
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHCc npH 1OCIIENOBATEIPHOM COEIMHEHUU PE3UCTOPA, KATYIIKM MHIYKTUBHOCTH U
KOHJICHCATOPA.

Monens JIMHUY 3IIEKTPONIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH IIepUO/ia MajblX KOJIeOaHUi I'py3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue mEpeMEHHOrO0 TOKAa B LENM M3 IOCIENOBATEIIBHO  COEOUHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 60JIHbL

MexaHnyeckue BOJIHBI, ycia0BUs pacnpocrpanenus. llepuoa. CkopocTs pacnpocTpaHeHus
u januHa BosHbl. [lomepeunble W MpoosbHblE BoOJIHBL. MHTepdepeHuus u  audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3JIy4EHHMS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHTanus BektopoB E, B, V B anekrpomarantHo BosHe. CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, TMpeloMJieHHe, mojspuzauus, audpaxkuus, uHTeppepeHuus. CkropocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana >M€KTpOMAarHUTHBIX BOJIH. [IpUMEHEHME 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3u U TeneBuaeHUs. Paguonokanms.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIB.



TexHuueckre yYCTpOWCTBAa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yJIBTPA3BYKOBasl JIMarHOCTHKA B TEXHUKE M MEIULIMHE, pajap, PaauoNpUEMHUK, TEJIEBU3O0D,
anTeHHa, tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MOMEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Koneb6umomieecs: Teno Kak HCTOYHHK 3BYKA.

HaGnronenue oTpakeHus U NpeaoMIIeHUs MEXaHUIECKUX BOJIH.

Habmonenne naTepdepeHny 1 U paKkiuid MEXaHUIeCKUX BOJIH.

3BYKOBOMW PE30HAHC.

HaGnrogenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYJONM M YacTOTOM
KoJIeOaHUH.

HccnenoBanne  CBOWCTB  DJIGKTPOMArHUTHBIX — BOJIH:  OTPA)XKECHHE, IPEJIOMIICHUE,
noJisipu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmomnHeiiHoe paclipocTpaHeHHE CBETa B OJHOPOJHOMN cpejie.
JIyud cBeta. ToueyHBIN UICTOYHUK CBETA.

Otpaxkenue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pak€HUI B IUIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akoHBI TpeJoOMJICHHS cBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiienus. llomHoe BHyTpeHHee oTpakeHue. IIpenenbHbI Yroja MOJHOrO BHYTPEHHETO
OTPaKCHUS.

Jucnepcus cera. Cro>kHBINA cocTaB Oenoro ceera. L[Ber.

Coluparoriue W paccewBaromue JIUH3bL. ToHKas auH3a. DOKyCHOE pacCTOSHHE U
OTNTHYECKasi CHiia TOHKOU JuH3bI. [locTpoeHne m300pakeHUH B COOMPAIONTUX U PACCEHBAOIINX
nuH3ax. Popmysa TOHKOM JIMH3bI. Y BEJIMUYECHHE, 1aBAEMO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BomnoBas ontuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0/ICHUS] MAKCUMYMOB 1 MUHUMYMOB B HHTEPPEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT€pPEHTHBIX UCTOYHHUKOB.

Hudpakuuss cBera. [Judpakuuonnas pemérka. YcinoBue HaOMIOACHUS TIIaBHBIX
MaKCHMYMOB IIpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[lonspuzanus ceera.

Texuuueckue ycTpolcTBa W MpaKTUYECKOE IMPHUMEHEHHME: O4YKH, JIyna, (oToammapar,
MPOEKIIMOHHBIN arapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, AU(paKkMOHHAs peniéTka,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMonMHENHOE pacnpoCTpaHEHUEe, OTPAKEHHE U MpeaomiieHHe cBera. OnTudeckue
MPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Habnronenue uarepdepeHnnu cera.

Habnronenue nudpakuuu ceera.

Habmonenue nucnepcun cBera.

[Tony4yenue cnekTpa ¢ HOMOILBIO IPU3MBI.

[Tonyuenue cekTpa ¢ TOMOIIBIO AUPPAKIIMOHHON PEIIETKH.



Habnronenue nossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule padomol
N3mepenue nokasaTesis IpeJoMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.
HaGnronenue aucnepcun cera.

Pa3nes 3. OcHOBBI clIenMaJILHON TEOPUHM OTHOCHTEILHOCTH

['paHnuBl MPUMEHMMOCTH KJIACCHYECKOW MeXaHHMKHU. IlocTymarsl crienMalbHOW TEOpUH
OTHOCHUTEIIBHOCTH: HHBApUAHTHOCTb MOJYyJs CKOPOCTH CBETa B

BaKyyme, MPUHUUII
OTHOCHUTEJIBHOCTHA DWHILTEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJUIEHNE BPEMEHU U COKPAILIEHUE JTTUHBL.
DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SJHEPIUEeN U UMITYJILCOM PENATUBUCTCKON YaCTUIbl. DHEPrus MOKOSL.

Pa3nen 4. KBanroBas pusznka
Tema 1. Dnemenmul K6anmoeoit ONMUKU

®otonsl. ®opmyna [lnanka cBA3M SHEPruu POTOHA C €r0 YACTOTON. DHEPIUsl U UMITYJIbC
doToHa.
Otkpeitne u wuccienoBanue Goroddpdekra. Ombitet A. . CronetoBa. 3aKOHBI

dbotorddekra. YpaBuenue DitnmreitHa as hotodddexra. «Kpacnas rpanuma» Gorodddekra.
HaBnenune cBeta. OnbiTe [1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texuuueckue ycTpoiicTBa M NIpaKTHUECKOE NpUMEHEeHHe: (PoTodneMeHT, (OTOAATUHUK,
CoJIHeUHas Oatapesi, CBETOUO.

Jlemoncmpayuu

®doTo3(PexT Ha yCTaHOBKE C IMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

CBeTOIHOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pe3epdopna nmo paccesHuro o -yactuil. IlnanerapHas
mozens aroma. [loctymnatel bopa. M3nyuenue u norsomienre GOTOHOB MpU MEPEXoje aroma ¢
OJIHOTO YpPOBHS »HEpruu Ha Jpyroil. Bumbl cnektpoB. CHEKTp ypOBHEHl 3Hepruu aroma
BOJIOPO/IA.

BonHoBeble cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHo-BOJIHOBO# Tyaan3M.
CrioHTaHHOE U BBIHYXICHHOE U3TyYCHHUE.

Texnuyeckne yCTpONCTBA M IPAKTHYECKOE IPUMEHEHHME: CIEKTPAJbHBIM aHaIu3
(criekTpocKoI), J1azep, KBAHTOBBIM KOMIIBIOTED.

Jemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenne QJIMHBI BOJHBI JIa3epa.

Habnronenue nuHeHuaThIX CIEKTPOB M3ITydEeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Habnronenue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTh  CTPOEHUS  sjpa. OTtkpbiTHE
panuoaxktuBHOCTH. OmBITEI Pe3epdopaa mo onpeneneHuto cocraBa pauoakKTUBHOTO M3IIyYCHHS.
CoiictBa anb(a-, 6era-, raMmma-u3aydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPraHU3MBI.

OTtkpeiTHEe TpoTOHa M HeWrTpoHa. Hykmonnas mognens siapa [eiizenOepra—lBaneHKo.
3apsia saapa. MaccoBoe uuncio siapa. M3oTtomnsl.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIA Oera-pacman. ['amma-m3inydeHue. 3aKoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl sapa.

SnepHble peakuuu. Jlenenve U CUHTE3 SAEp.

Snepuerii  peakrop. Tepmosnepusiii cuHTe3. [IpobmemMbl M TMEPCIIEKTUBHI  SACPHOU
SHEPreTHKU. JKOJIOTUYECKUE aCIEKThI AEPHOI SHEPTreTUKU.

OnemeHTapHble yacTUllbl. OTKpPHITHE MO3UTPOHA.

MeTo 11 HAONIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHI.

®dyHaMeHTaIbHble B3auMoieiicTBus. EqMHCTBO (pu3nueckoi KapTUHBI MUpA.

Texnuueckue ycTpoHCTBa M MPaKTHUYECKOE MPUMEHEHHUE: JA03MMETp, kamepa BuibcoHa,
SIEPHBIN peaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadpusim).

Pa3znen 5. DiieMeHTBI aCTPOHOMHUM U ACTPOPUZUKHU

DTanbl pa3BUTHA acCTpoHOMUH. [IprKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue 3BE3IbI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

ConHevyHas cucTemMa.

Connine. ConHeuHas akTUBHOCTh. Mcrtounuk sHeprum CosiHIIA W 3BE3A. 3BE3NBI, MX
OCHOBHBIC XapaKTePUCTHKU. JlHMarpamMma «CHEKTpajdbHbIA KJIACC — CBETUMOCTBY». 3BE3[IbI
IJaBHOM MOCIEAOBATEILHOCTH. 3aBHUCHMOCTh «Macca — CBETUMOCTBY [IJisd 3BE3J TIJIaBHOM
MocJieIoBaTeIbHOCTU. BHyTpeHHee cTpoeHne 3BE3NM. CoBpeMEHHbIE TNPEACTABJICHUS O
MPOUCXO0XKACHUU 1 BOJIIOIMU COJIHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3].

Muneunsiii [IyTe — Hamia ["anaktuka. [lonoxxenue u auxkenue Comnnua B ["anaktuke. Turbl
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbIE BIPHI B sIAPAX TaTaKTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. PazGeranue ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzimyyeHue.

MacmtabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnpie mpo06ieMbl aCTpOHOMUH.

Yuenuueckue nabnroodenus

Habmonenust HeBOOPYKEHHBIM TJ1a30M C UCHOIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIS OTIpeJIeNIeHUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Ha6monenus B Teneckon Jlynsl, mianer, Mneunoro I[lyrtu.

O0o0marniee noBTOPEHUE

Ponp ¢u3uku u acTpoHOMHHM B DKOHOMHUYECKOH, TEXHOJOTHYECKOH, COIMAIbHOW W
ITHYECKON cdepax MesATeNbHOCTH 4YeNOBeKa, pOib W MeCTOo (U3UKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4YHOW KapTHHE MHpA, POJb (UIMYECKON Teopu B (QOPMUPOBAHUU



MPEJCTAaBICHUN O (PU3MUECKON KapTUHE MUPA, MECTO (PU3NIECKOIN KapTHHBI MUpa B O0IIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEICTaBICHHUIN O IPUPOIE.

MexnpeameTHble CBSI3U

Wzyuenne xypca ¢usuku 6a3zoBoro ypoBHS B 11 Kiacce OCYyIIECTBISICTCS C y4ETOM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nouwsimusl, CBA3aHHbIE C WM3YYEHHEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, Teopus, HaOIroneHHe,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUUECKUE (YHKIIUH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBl M HX
MPOEKIIMM Ha OCH KOOpJMHAT, CJIOKEHHUE BEKTOPOB, IMPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU NI0JI00UsI TPEYTOJIbHUKOB, OIIPEIEICHNE TUIOIIA iU TUIOCKUX QUryp 1 o0bEMa Ted.

buonocus: snekrpuyeckue sBIECHUS B XUBOM NpHpoje, KojedaTelbHbIE JBUKEHUS B
KUBOHM NpUpOJe, ONTUYECKHE SIBJICHHUS B KMBOM Mpupoje, ACWCTBUE paJvallud Ha >KUBbIE
OpraHU3MBlI.

Xumusa: CTpoE€HHUE aTOMOB M MOJIEKYJ, KpHUCTalIMyeckash CTPYKTypa TBEPHABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON pPEelIETKH, CIIEKTPaIbHbIN aHaIu3.

l'eocpagpus: MarHUTHBIE TOJIFOCA 3€MJIH, 3aJIe)KH MarHUTHBIX PyA, (GOTOCHEMKA 3€MHOM
MTOBEPXHOCTH, IPECKA3aHNE 3eMIIETPICEHUH.

Texuonozus: AMHUM DIEKTpOIIepead, TeHepaTop MepeMEeHHOro TOKa, 3JIEKTPOIBUTATENb,
WHIYKIIMOHHAs TIeYb, pajap, paJauoNpuEéMHHUK, TEJICBU30p, aHTeHHa, TenedoH, CBY-meus,
IIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne yuebHOorOo mpenMera «®duszmka» Ha ypoBHE cpenHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJBTATbBI

JIM9HOCTHBIE Pe3ybTaThl OCBOCHHUS yueOHOro mpenaMera «Du3WKa» JOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHne >KU3HCHHOTO OTIBITa M OIBITA JIEATSIILHOCTH B TPOIECCEe peaM3allMd OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYAIOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIeHAa POCCHHCKOTO OOIIECTBA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3all1H;

YMEHHE B3aMMOJICHCTBOBATh C COIHUAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHHM C HUX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKON I'PaXKIaHCKON MJICHTUHYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHUSAM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpya0BOr0 BOCIIMTAHHUSI:

WHTEpEeC K pa3auuHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHUIO M caM000pa3oBaHUIO B oOnacTu (U3MKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE M OCYIIECTBICHHUE JEHCTBUM B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3HaBaTeIbHBbIE YHHBEPCATbHbIE YUeOHbIE el CTBUSA
Ba3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh e€
BCECTOPOHHE;

OTIPEJICIIATH TSN JIeATSIILHOCTH, 33]1aBaTh apaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3NYECKUX SIBIICHHSIX;

pa3pabaTeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATh M BBIIOJHATH pPabOTy B YCIOBUSAX pPEATbHOTO, BHUPTYaIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

ba3oBrble nccienoBarejbcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIIOYCBBIMHM IMOHATHAMH M METOJaMHU (DU3HUYECKOMN
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOJI0B TIO3HAHHSI,

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIpETaIUH,
npeoOpa3oBaHUI0 W TMPUMCHEHHIO B PA3JIUYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTEe3y €€ peIIeHHs, HAXOJWUTh AapryMEHTBhI Uil J0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aJIaBaTh IapaMeTPbl U KPUTCPUH PEIICHHUS,

aHAIM3UPOBATh TOJIYYCHHBIE B XOJE peHIeHHs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynHupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTEIbHOU NEATEIHHOCTH, B
TOM YHCTIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NePEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICHU, TIpe/yIaraTh OPUTHHAIBHBIE TOIXO0AbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIAJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMaLUK (HU3NIECKOTO COACP)KAHHS U3 HCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIO0JIb30BAaTh CpeAcTBa HMH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COACPIKAHUS B pa3UUYHBIX (dopMmarax ¢ y4ETom
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMmyHHnKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIIEHNE HAa YPOKaX (PM3UKU U BO BHEYPOUHOU JIEATEILHOCTH;

paCHO?:HaBaTI) npennocmmq/l KOH(l)J'II/IKTHI)IX CI/ITyaHI/Iﬁ " CMATYaTh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaH/IHON U HHIUBUAYAIHON paOOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIN C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C YYETOM
MHEHHH Y9aCTHHKOB, 00CY)X/IaTh pe3yabTaThl COBMECTHOM pabOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOMW 3HAYMMOCTH,

OCYIIECTBJIATh IMO3UTHBHOE CTPATETMYECKOE IMOBEJACHUE B PA3JIMYHBIX CHUTYAIUX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEILHO COCTaBJISATh IJIaH PEHICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANOYTCHUH;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CHocoOCTBOBAaTh (HOPMHUPOBAHWIO U TPOSIBICHUIO OPYIUIMUM B 00IacTH  (U3UKH,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U a@pTyMEHTBI IPYTUX PU aHAINU3€E PE3yJbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctrxkeHus INYHOCTHBIX PE3YIbTATOB OCBOECHHUS IPOTrPAMMBI IO (pu3HKe AJs
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAHU$, BKIIIOYAIOIIEr0 CIOCOOHOCTh OHMMATh CBOE SMOLIMOHAIIBHOE COCTOSTHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U IPOSIBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

NPEAMETHBIE PE3YJIbTATbBI

K konmy oOyuenust B 11 kJiacce mpeiaMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(OOPMUPOBAHHOCTD y O0YUAIOIINUXCS YMCHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPaxX poJib U MecTo (HU3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAyYHOH KapTHHBI MUpPA, B Pa3BUTHH COBPEMEHHON TEXHWUKU M TEXHOJIOTUH, B MPAKTUYECKOU
NS TETBHOCTH JIFOJICH, IEJIOCTHOCTh U €IMHCTBO (PM3HUECKOM KaPTUHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMCHCHUS W3YYCHHBIX (PHU3MUECKUX MOJCICH: TOYCUHBIN
ANIEKTPUYCCKHUIA 3apsiji, JIyd CBETa, TOYCYHBIM HWCTOYHUK CBETa, sJCpHAs MOJEIb aroMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si/Ipa MPH PelieHHH GU3NICSCKUX 33]1a4;

pacrio3HaBaTh (DU3MYECKHE SBJICHUS (MIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKA U KBAHTOBOW (DU3HMKH: 3JICKTPUYECKasi MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE [EHCTBUS TOKAa, B3aMMOJCHCTBHE MArHUTOB, DJJIEKTPOMAarHUTHAS
WHIYKINS, ACWCTBUE MAarHUTHOTO TIOJsI HA MPOBOJHUK C TOKOM U JIBIDKYLIUHCS 3apsl,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJIMHEIHOE pacIIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakuus U MOISIpU3alUg  CBETa, TUCHEPCHs CBETa,
doTosnexkrpudeckuit 3¢pdext (pororddexT), CBeToBOE AaBleHUE, BOSHUKHOBEHHE JTHHEHYATOTO
CIIEKTpa aToMa BOJOPO/JIa, €CTECTBEHHAsI M HCKYCCTBEHHAs! PaIUOAKTUBHOCTE;

OTIMCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEll) U AIIEKTPOMATHUTHBIE SIBICHUS (TIPOILIECCHI),
UCTONIE3YS  (U3MYECKUE BEIMYMHBI: DJIEKTPUUECKUM 3apsij, CHiIa TOKa, DJIEKTPHUECKOe



HaIpsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh OTEHIUAJIOB, 3JIEKTPOABIKYIIAsL CUIA,
paboTa TOKa, MHIYKUMS MarHUTHOTO TOJs, cwia Ammepa, cuia JlopeHna, MHIYKTHUBHOCTD
KaTYILIKH{, SHEPrusl 3JEKTPUUYECKOI'0 W MArHUTHOTO IOJIEW, NEPUOJA W 4YacToTa KojeOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIecce FapMOHUYECKUX DJIEKTPOMAarHUTHBIX
Kosiebanuid, (POKYCHOE pacCTOSHHE W OINTHYECKash CWJIa JIMH3bL, MPH OINWCAHWU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIMYUH, WX OO0O03HAUYECHUS M CIUHHIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C JPYTUMH BETMYUHAMH;

ONMCHIBaTh M3yYCHHbIC KBAHTOBBIE SIBJICHHS U IPOILECCHI, HCIOJB3YS (PU3HUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETA, DHEPIUs U
uMIynbe (GOTOHA, TEPHOJ IMOJIypacrana, SHEPTus CBSI3W AaTOMHBIX siep, NPU OMUCAHUHU
MPaBWJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICH HCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
€IMHHULIbI, YKa3bIBaTh (OPMYIbI, CBS3bIBAIOLIUE JAaHHYIO (U3MYECKYIO0 BEIWYUHY C JIPYTHMMH
BEJIMYMHAMH, BBIUUCIISITh 3HAU€HUE (PU3NYECKON BEITMUNHBI;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBbI U
OpUHOMNBL: 3akoH OMa, 3aKOHbI MOCIEAOBAaTENBHOIO U MapaJljIeNIbHOTO  COEIMHEHUs
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  3JIEKTPOMAarHUTHOW  WHAYKUIHH, 3aKOH
MPSIMOJIMHENHOTO PaCIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMsI CBETAa, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHe OWHIITeWHa Uit (GoTodpdeKTa, 3aKOH COXpPAaHEHHsS HHEPrHH, 3aKOH
COXpAaHEHHUs HMITYJbCa, 3aKOH COXPAHEHMsI DJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHs
MaccoBOr0 4YHcIia, HocTyaaTsl bopa, 3aKOH pajMOaKkTUBHOTO pacrnaja, MpH 3TOM pa3invarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHa, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE W YCJIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

ONPENENATh HANPABICHUE BEKTOPAa MHAYKIIMM MAarHUTHOIO IOJISI IIPOBOJHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBaEMOE IIIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJIHATh SKCIIEPUMEHTHI MO HCCIENOBAaHUIO (PU3MYECKHX SBJICHUI M MPOLECCOB C
UCIIOJIb30BAHMEM TNPSAMBIX W KOCBEHHBIX HW3MEpEHUil: mpu 3TOM  (POpMYIUpPOBaATh
npoOneMy/3agayy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MpeI0KEHHOT0 000PYAOBaHUS, TPOBOAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUMYHUH, MPU STOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OICHKHU
MOrPEITHOCTEN U3MEPEHUI;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCHOJIB30BaHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyNbTATHI MOJYUYEHHOW 3aBUCHUMOCTHU
¢buznyecKkux BENWYMH B BUAE TaOmUIl M TpauKOB, JelaTh BBIBOABI IO pe3yibTaTaMm
HCCIeA0BaHUs;

coOnroAaTh mpaBuia O€30MacHOrO TpyAa MPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro 9SKCIIEPUMEHTa, Yy4eOHO-UCCIENOBATENLCKOM UM MPOEKTHOW JESITENbHOCTH C
UCIOJIb30BAaHUEM MU3MEPHUTEIBHBIX YCTPONCTB U 1a00paTopHOro 000pyJOBAHNUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
(dbu3nueckre 3aKOHBI M MPHUHIIUIBI, HA OCHOBE aHAIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3UUIECKYIO
MOJieNb, BBIIENATh (DU3NYECKHE BEIMUYUMHBI U (OpPMYNbI, HEOOXOAUMBbIE A €€ pellieHwus,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEeHHOTO 3HauUeHUs (PU3MYECKON BEINYHHBI,

pelaTh KaueCTBEHHBIE 3aJauyd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHUi ¢ ONOpoi Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SBICHUS;



UCIONBb30BaTh MPU pEHICHHMH Y4eOHBIX 3a7ad COBpPEMEHHBbIE HH(POPMAIOHHBIC
TEXHOJIOTMM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUsI y4eOHOU u
HAYYHO-TIONMYJISPHOW HWH(POPMALIMKU, MOJYYCHHOW W3 PA3TUYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATh MOIYYaEMyI0 HHPOPMAIHIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3inyaTh
YCTIOBHSI HX 0€30I11acHOTO MCIIOJIb30BaHUS B TOBCEHEBHOM JKU3HU;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MTPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPCTUUCCKUC 3HAHUA II0 (I)I/I3I/IKG B HOBCC[[HGBHOﬁ KHU3HU JIA
oOecrieyeHns 6€30MACHOCTH MPHU 0OPALEHUHN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHS 3JI0POBBS U COOTIOICHNS HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPYKaloIei cpere;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
rpynmnsl, palnyuoOHAJIbHO pacCnpeacisiaThb 00sI3aHHOCTH U IUIAaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyallUAX, aJCKBATHO OICHMBATHL BKJIAJ] KaXXIAOT'0 M3 YYACTHHUKOB TPYIIIIBI B
pelIeHne paccMaTpuBaeMoi MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIIBHOCTH

OcCHOBBI crieManbHON TEOPUHU bubnnoreka [JOK
3.1 4 1
OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 bubmorexa HOK

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



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

bubmuoreka [JOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHOC PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka KoutpoJabHbie | IIpakTuueckue Aara tupposhie
Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
duexkTpoaunamuka — 11 4.
[TocTOsIHHBIC MarHUTHI M KX

1 B3auMoieiicTBre. MarautHoe moJie. 1 bu6moreka [IOK
Bexrop marHuTHON MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10Jie MPOBOIHHUKA C

5 TokoM. OmbIT Dpcrena. 1 bubnuoreka [IOK
B3anmopaericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISl KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO NOJIA HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnnoreka [JOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYILYIOCS 3apsSKEHHYIO YacTHILY. 1 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnexTpoMarHuTHas HHAYKIus. [ToTok 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

BEKTOpa MarHuTHoU uuaykuuu. J/C
MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

Jlaboparopuas padoTa

7 «HccnenoBanue ABICHNAS 1 bubmorexa [TOK
. https://m.edsoo.ru/ff0cal50
AIEKTPOMArHUTHOW WHTYKITHH)
NHayKTUBHOCTS. SIBIEHUE
3 camouHaykiuu. 3J1C caMOUHTyKITUH. 1 bubnuoreka [JOK
DHeprus MarHUTHOTO TOJISl KaTyIIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE I10JIe
TexHnueckue ycTpoicTBa U ux
MIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
9 AJIEKTPOMATrHUTHI, JIEKTPOIBUTATEb, 1
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS T1€Yb
10 O6o06matomuii ypok «MarautTHoe 1 bubnuoreka [IOK
rnoJie. DJIEKTPOMarHuTHasi HHAYKIUSD) https://m.edsoo.ru/ffOcab82
KonTtponbHas padoTa o teme
bu6mmoreka [JOK
11 «MarHuTtHoOE ToJe. 1 1
https://m.edsoo.ru/ff0cad58
DneKTpOMarHuTHasT UHIYKIIUS
KoJsie0anus u BoJIHBI — 24 4,
CB00OOHBIC MEXaHUYCCKUE
KoJiebanus. ['apMoHnUeckue
bubnuoreka [JOK
12 KoJneOaHus. YpaBHEHUE 1
. https://m.edsoo.ru/ff0caf06
TapMOHUYECKHX KOIeOaHui.
[IpeBpanienue sHepruu
JlaGopaTopHas pabota
13 paTopHas p 1

«HccnenoBaHne 3aBUCUMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

MepHo/ia MaJIbIX KOJIeOaHMi rpy3a Ha
HUTH OT JJIMHBI HUTU ¥ MaCChI TPY3a»

14

Konebarenbublit KOHTYp. CBOOOJHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B
U/IeNIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHn4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJI€OaHUSAMU

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KoseOaHusx. BelHyXIeHHbIE
MeXxaHW4JecKHe Kojiebanus. Pe3oHanc.
BriHYX1I€HHBIC AJIEKTPOMAarHUTHBIE
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid TOK. CUHYCOUIaTbHBIA
MepeMEHHbBIA TOK. MOIITHOCTh
MIEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUEHHUE CUIIBI TOKA U
HaMpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u noTpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpOoHCTBO U MIPAKTHYECKOE
MIPUMEHEHHE NEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa, TIMHUN
3NeKTpornepeaad

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Kynprypa ucnosip3oBanus
3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bu6mmoreka [{OK

21
pacrnpoCTpaHEeHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynsie U MPOIOTBHBIC BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuoreka [JOK
3ByKa. BoicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIC BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikana bubmorexa OK
P ’ https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIB PaTUOCBI3U U
24 TeneBueHus. Pa3Butue cpeacts
cBs13U. Pagnosiokamuys
o5 KontponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBeTa B OJHOPOIHOM cpelie Eubmorexa HOK
. P peate. https://m.edsoo.ru/ff0cd350
Toueunslii uctounuk cBeta. JIyd cBera
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
27 ceera. [locTpoeHne n300pakeHUHU B bubmorexa HOK
' P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
08 BHYTpeHHee oTpakeHue. IIpenenbHbin bubnuoreka [IOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IoKa3aTeJid MPCJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. [locTpoenue nzodpaxeHuii B

30 muH3e. DopMya TOHKOH JINH3EI. 1 bubmorexa LHOK
https://m.edsoo.ru/ffOcddle
YBeIU4eHNE JIMH3BI
Jlaboparopuas paboTa
31 «HccnenoBanue CBOMCTB 1 1
M300paKeHUH B JIMH3AX)
Hucnepcus ceera. CIIOKHBIN COCTaB
32 6enoro csera. L{Bet. JJabopaTtopHas 1 1
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus 1 bubnuoreka [IOK
ceera. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. 1 bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue mpuOOPHI M YCTPOUCTBA U 1
yCIIOBHS UX 0€30MMaCHOTO MPUMEHEHUS
OcHOBBI cTIENMATIBLHON TEOPUU OTHOCUTEIBLHOCTH — 4 4.
['panuIBI MPUMEHUMOCTH
36 KJIacCU4YecKo MexaHuku. [locTynarsl 1 bubnmuorexa [JOK
CIIelIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH.
37 3ame/JIeHHe BPEMEHH U COKpaIlleHUE 1 Bubmorexa OK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMMIYJIbC PEISITUBUCTCKON
. bubnuoreka [JOK
38 yacTUIbl. CBA3b MACChI C SHEPTUEU U 1

HUMITYJIbCOM. 3Hepr1/m ITOKOA

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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

KontponsHas padora «OnTHka.
39 OCHOBBI CcrieNANILHOM TeopUn 1 1 bubmmorexa [JOK
H P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTHY
KBanrtoBas ¢puzuka — 15 u.
40 ®ortonsl. opmyna [1nanka. Jueprus 1 bubnuorexa [JOK
Y UMITYJbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE
bubmmoreka [{OK
41 .0 A.T. 1
(oroopdexra. OmbITel https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodrpdexra. YpaBHeHUe
42 BM‘HHITeICE“Ha an)[q)cbmoa(b(;ema 1 bubamorera LOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porosddexra
Hasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XUMHUECKOE IEUCTBUE 1 Bubmmorexa [JOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
MPaKTUYECKOe MPUMEHEHHE:!
44 1
(dhoToseMeHT, (HOTOIaTIHK,
coJiHe4yHast OaTapes, CBETOIUO/T
Pemenne 3agay mo reme «1eMEHTBI bubnmuoreka [JOK
45 . 1
KBAHTOBOU OMTHUKM https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OTBITEL
46 Pezepdopna o paccesHuio o-4acTu 1 bubmmorexa [JOK
PEOpA P t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJeNb aToMa
bu6mmoreka [JOK
47 IT b 1
OCTYHatE! Hopa https://m.edsoo.ru/ff0dOafa
48 W3nydyenue u norjiomieHne GOTOHOB 1 bubnuorexa [IOK
IIpU NIEPEXOJE aTOMa € OJTHOTO YPOBHS https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0d091a
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SHEPIruM Ha Ipyroil. Buasl criekTpos

49

BousHOBBIE CBOMCTBA yacTUll. BoJIHbI
ne bpowuis. KopnyckyisipHo-
BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKphITHE PaIMOAKTUBHOCTH. OTIBITHI
Pezepdopna o onpeaeneHuo cocrapa 1
PaIMOaKTUBHOTO M3ITYYCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBbI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznydyeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HyKJIOHOB B sIIpe.
SnepHbie peakuuu. SAnepHbIH peakTop.
[Tpo6eMbl, IEPCTIEKTUBHI, 1
9KOJIOTMYECKUE ACIEKThI IJIEPHOU
SHEPreTHKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTULbl. OTKpPBITHE
NO3UTpOHA. MeTo 16l HAaOMI0ICHUSI U
perucTpanum 1eMEHTapHbIX YaCTHLI.
Kpyrasiii ctonn «®yHaameHTanbHbIe
B3aUMOJCUCTBUA. EQUHCTBO
(bu3nYecKOU KapTUHBI MUpa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

DJIeMEeHTBI ACTPOHOMMH H ACTPOPU3NKH — 7 4.



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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55

Dtanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHE ACTPOHOMHMH. By
3BE€3aHOTO HeOa. Co3Be3 M, IPKUE
3BE3/1bl, INIAHETHI, UX BUJUMOC
nBrokenne. CoaHeyHas cucreMa

56

Connne. ConHedHass aKTHBHOCTb.
Ncrtoununk snepruu CosiHIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHLIE
XapaKTePUCTUKH. 3BE3/IbI IIaBHOW
MOCJIEI0OBATEIbHOCTH. BHYTpeHHEe
cTpoeHue 38€311. CoBpeMEeHHbIE
MPEACTABIICHUS O TIPOUCXOKICHUU U
sBosrony CoJIHIA U 3BE3NT

58

Muneunsiii [Iyte — Hama [Manaktuka.
Tlonoxxenue u nBuxenne CosHIIa B
lanaktuxe. ['anaktuku. YEpHbIE ABIPHI
B sJIpax rajJakTHK

59

Bcenennas. PasOeranue rajakTuK.
Teopust bosbiioro B3peIBa.
PenukroBoe uznyudeHue.
MeraranakTuka

60

Hepeurennsie npo0ieMbl acTpPOHOMUU

61

KonTtponbHas paborta «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

1 1

Oo6o0maruiee noBTopeHue - 4

62

O6o6maromuit ypok. Ponb ¢pusuxu n
aCTPOHOMHH B SKOHOMHUECKO,

1




TEXHOJIOTMYSCKOM, COIMAIbHOM B
ITUYECKOH cdepax NesTeIbHOCTH
YyeaoBeKa

63

O6o6mraromuii ypok. Pois 1 Mecto
(U3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o06matromuii ypok. Poib
¢uznueckoit Teopun B GopMHpPOBaAHUH
Mpe/icTaBIeHUH 0 pU3NYECKOM
KapTUHE MUpa

65

O606maromuit ypok. Mecto
(bu3nyeckoil KapTUHBI MHpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEACTaBICHUNA O IPUPOJE

Pe3epBHoe Bpemsi — 3 u.

66

Pe3epBHbIil ypok. MarauTHOE T0JIE.
DNeKTpOMarHUTHAs MHIAYKLINS

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuu
OTHOCHUTEIIbHOCTH

68

Pesepubiit ypok. KBantoBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpopU3UKHU

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

11 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JleMoHCTpHpOBaT, Ha TpUMEpax poidb U MecTo (u3uKu B
(hopMHpOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHM, B MPAKTUYECKON AEATEIbHOCTH

JIOAEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJIENEH:
TOYEYHBIN JJIEKTPUYECKUH 3apsj, siepHas MOJENIb aTOMa, HyKJIOHHAs

MOJIeNIb AaTOMHOTO si/ipa MpU pelieHnH PU3NUECKUX 3a1a4

11.3

PacnioznaBate (usnueckue sBieHus (Mpolecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKA H  KBAaHTOBOH  (DU3HUKH:
ANIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JICUCTBUS  TOKa, B3aUMO/ICCTBIE MarHuTOB,
JNIEKTPOMArHuTHasE WHAYKUHWSA, JEHCTBHE MAarHUTHOTO TMOJS Ha
MPOBOJHUK C TOKOM M JBIXKYIIHUWCA 3apsil, 3JIEKTPOMAarHUTHBIE
KojeOaHus W BOJHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpa)XEHUE,  TpeJoMJIeHHe,  uHTeppepeHnus, audpakuus ¢
TOJIsIpU3allis CBETa, AUCHepcHsl cBeTa, (hoTolnmekrpuyeckuii dhdexT
(boToapdexT), cBeTOBOE naBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJAa, €eCTECTBEHHass W  HCKYCCTBEHHas

PaaruO0aKTHBHOCTb

114

OnuceiBaTh  H3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHUTHbIE, OMTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTD Pa3IMUHBIX
Cpel) ¢ DSJIEKTPOMAarHUTHbIE sIBIEHUs (TIPOLIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsAn, Ccuila  TOKa,
ANIEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pa3HocTh noTeHmuanos, DJIC, paboTa TOKa, MHAYKIHMS MarHUTHOTO
noyisg, cuia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTH KaTYIIKH,
SHEPTUsl ANEKTPUUYECKOTO W MArHUTHOTO TMOJEH, MepuoJ M YacToTa
Kose0aHuil B Koye0aTeIbHOM KOHTYpE, 3aps] U CHJIa TOKa B MpoIiiecce
TapMOHUYECKHUX ANEKTPOMAarHUTHBIX KOJICOaHMUIA, (oxycHoe
paccTossHMe W ONTHUYECKash CWJIa JUH3bI, MPU OMUCAHUU TPABUIBHO
TPaKTOBaTh (UIUYECKUH CMBICT HUCIHOJB3YeMBIX BEIMYUH, UX

0003HAUCHHS U CAWHUIBI, YKAa3bIBATb (I)OpMYJ'ILI, CBA3BIBAIOIIHEC




JaHHYIO (PU3MYECKYIO BETMUUHY C IPYTUMHU BEIUYMHAMU

115

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHHA U IMPOLECCHI, UCIIO0JIb3YyA
(1)I/ISI/II-ICCKI/IC BCJIMYUHLBI: CKOPOCTHb JJICKTPOMArHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YacCToTa CBCTA, JHCPrud MW HMITYJIbC q)OTOHa, nepunona
nojypacmnaga, OSHCPrud CBA3M ATOMHBIX AACp; IHpHU OIMCAHUU
IMPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYEeHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘I€CKyIO BCIIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NUECKON BETUUUHBI

11.6

AHanu3upoBath (PU3MYECKHUE TIPOLIECChl W SBJICHUS, MCIOJIB3YS
¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEOBATEILHOTO W TapaJlJIeIbHOTO COEIUHEHUS MPOBOJIHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJTMHEHHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI ~ MPETOMJIEHUS  CBETa, ypaBHEHHWE  OUHINTENMHA Ui
dboTodddexra, 3aKOH COXpAaHEHHUS DHEPrUH, 3aKOH COXPaHCHHS
WMITyJbCa, 3aKOH COXPaHEHWsI DJIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHHMsl  MaccoBOrO  4MCla, TOCTyiaarsl  bopa, 3akoH
paauoaKTHBHOTO paclajaa; TMpd ITOM pa3indarh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HAImpaBJICHUEC BCKTOpa HWHAYKIOUHW MAarHuTHOI'O I10JIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITB U OIIMChIBATb I/I306pa)KeHI/I€, co3agaBacMoO€  IINIOCKUM

3€pKajoM, TOHKOU JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUHN U
IIPOIIECCOB C MCIOJH30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPCHUN; MPH
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEJI0KEHHOTO

060py,Z[OBaHI/IH, IIPOBOAWTD OIIBIT U (1)OpMy'J'II/Ip0BaTL BBIBObI

11.10

OCYH_[CCTBJ'ISITL IOpsAMBIC W KOCBCHHLIC H3MCPCHUA (1)H3H“I€CKI/IX
BCJIIMYHH, IIpU 3TOM BBI6I/IpaTB ONTUMAJIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIb30BaTh U3BCCTHBIC MCTO/AbI OICHKH HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUYECKMX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX ~ M3MEPEHUM; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(GUKCUpPOBaTh pPE3YAbTATHl TOJYYEHHOM 3aBUCUMOCTH (PHU3UUECKUX
BEJIMYHUH B BHJIE TaOIMIl U TpaUKOB, JIENIaTh BBIBOBI [0 Pe3yabTaTaM

HUCCICIOBaHUA




11.12

CoOmronate mpaBmiia 0€30MaCHOTO TpyAa MpPH  NPOBEACHUU
UCCIeIOBaHUNH B paMKax Y4eOHOTO OKCIEpHMEHTa, Yy4eOHO-
HCCIIEI0BATEIBbCKON U IIPOEKTHOM JEATEIBHOCTU C UCIOJb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U 1Ja0OPaTOPHOro 000PyA0BaHUS

11.13

Pematps pacu€rHble 3a7auM ¢ SIBHO 3aJaHHOM (DU3MUECKON MOJIEINbIO,
UCTIONB3Ys (pU3MUecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIM3a
YCIOBHS  3a/la4d  BBIOMpAaTh (PU3MUECKYI0 MOJENb, BBIICIATH
¢u3nveckne BETUYUHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHus,
MIPOBOJUTH PAcU€Thl U OLIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HAUECHHUS

(bU3UYECKON BETUYHHBI

11.14

Pemats Ka4ueCTBEHHBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKICHUW C ONOPOW HA M3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/IIICCKI/I€ SABJICHUSA

11.15

Hcnonb3oBath mpu  pemieHud  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALlMOHHBIE TEXHOJOTMHM JUIsl TIOMCKA, CTPYKTYpUpPOBaHMS,
WHTEpIpeTali U MpPeJCTaBICHUs y4eOHOW W HAay4YHO-TOMYJISIPHOMN
nH(popMalUY, MOJYYEHHON W3 pazIUYHbIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTYy4aeMyl0 HH(POPMALIUIO

11.16

OOBSACHATh MPUHLUIBI NEHCTBHUS MAalIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIB30BAHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOPETHUYECKHE 3HAHHS IO (U3UKE B TMOBCEIHEBHOM
YKU3HU I obecrieueHus 6€30MacHOCTH Mpu OOpaIeHuy ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JIJISI COXPAHCHHUS 3I0POBBS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHY€CKOI'O IIOBCACHUA B Opr>KaIOIHeﬁ cpeac

11.19

PaGortath B rpymie ¢ BBINOJHEHUEM PAa3IMYHBIX COIMAIBHBIX pOJIEH,
IUTaHUpOBaTh ~ pabOTy  TpyMNIbl,  pPalMOHATBHO  paclpeneisTh
00s3aHHOCTH ¥  IUIAaHUPOBATh JIEATENBHOCTh B  HECTaHIAPTHBIX
CUTYallMsIX, aJeKBAaTHO OLIEHMBATh BKJIAQJ KaXJOTO M3 YYACTHHUKOB

IPYIIBI B pellIEHnE paccMaTpuBaeMoi pooOIeMsl




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

11 KJIACC

Kox
pasjaena

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

4

OJIEKTPOAMMTHAMUKA

4.3

MAT'HUTHOE IIOJIE. OJIEKTPOMAT'HUTHA A MHAYKIWA

43.1

IlocTtosuubple Marautel. B3anMopencTBue

IIOCTOAHHBIX MAarHuToOB

4.3.2

MarauTtHOoe moJie. BekTop MarHuWTHOU
uHaykuuu.  [lpuHoun — cynepno3uuuu.
Jluann marauTtHOM wMHAyKnuu. Kaptuna
JUHUA  MAarHuTHOM  MHAYKIMU  TOJA

IIOCTOSAHHBIX MAarHuToOB

4.3.3

MarHutHoe TmOoJ€ TMPOBOJHHKA C TOKOM.
Kaptuna nvuHMI 10N JUIMHHOTO MPSIMOTO
MPOBOJHUKA W 3aMKHYTOrO KOJIBILIEBOTO
MPOBOJHMKA, KATYIIKA C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBre mpoBOJHUKOB €

TOKOM

43.4

Cuna Amrnepa, €€ MOyJib U HallpaBJICHUE

4.3.5

Cuna Jlopenna, €€ MOJlyJib U HallpaBJICHHUE.
JBmkeHue  3apsHKEHHOW  YacTUIbl B
OJIHOPOJAHOM MarHuTHOM mose. PabGota

cunel Jlopenna

4.3.6

SIBneHue 3HeKTp0Mal"HPITHOfI HHAYKIIUU

4.3.7

ITotok BCKTOpa MarHuTHOM HWHAYKIIUU

4.3.8

O/JC nnaykuuu. 3aKOoH IEKTPOMAarHUTHOM

unaykuuu Papanes

4.3.9

BuxpeBoe snexrpuueckoe mnone. IC
UHAYKIIMM B TPOBOJHHUKE, JBHXKYIIEMCS
MOCTYNAaTEeIbHO B OJTHOPOTHOM MAarHUTHOM

IIOoJIC

4.3.10

IIpaBuno Jlenua

43.11

I/IHIly'KTI/IBHOCTB. SIBnenue CaMOMHAYKIHUU.




OC camouHAyKIIUU

3H€pI‘I/I$I MArouTHOTO IIOJIsI KAaTYIOKH C

4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHnyeckne  yCTpPOWCTBA:  IOCTOSTHHBIE
MAarHuThlI, AIIEKTPOMArHUTHI,
4.3.14
ANIEKTPOBUraTENb, YCKOPHUTEIH
AIIEMEHTAPHBIX YaCTHI], MHAYKIIHOHHAS TI€Yb
[IpakTnueckue paboThI. N3yuenue
MarHMTHOTO TIOJIS KATyIIKM C TOKOM.
4.3.15 HccnenoBanme  OelicTBUSL  IOCTOSHHOTO

Mar"HuTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUSA 3H€KT‘pOM3FHPITHOI71 HUHAYKIUN

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KoneOarensrnass cucrema. CBOOOIHBIE
konebanus. [apMoHMueckne KoaeOaHwUs.
[lepuwon, dactota, amrumrtyga u (asa

KoJIeOaHui

5.1.2

[IpyxuHHBIA MasTHUK. MaremaTuuecKui

MasTHHK

5.1.3

YpaBHEeHHE TapMOHHUYECKHUX KOJICOAHUM.
Kunemaruyeckoe u JTMHAMHYECKOE

OIMMCaHHEe KOJIEOATEILHOTO JBHXXCHUA

5.1.4

[IpeBpamenue SHEPTHH pu
TapMOHHYECKUX KOIeOaHUX. CBs13b
aAMILIUTY 1B KoJIeOaHui HUCXOIHOU
BEJIMYMHBI C aMIUIMTyJaMHu KoseOaHuil eé

CKOPOCTH M YCKOPEHUs

5.1.5

Konebarenbubiit  koHTYp.  CBOOOIHBIE
JIEKTPOMAarHUTHbIE KoJIeOaHus B
UleaNbHOM  KOJIeOaTeJIbHOM  KOHTYpE.

Ananorus MCXKIAY MCXaHUYCCKUMU U

SJICKTPOMArHUTHBIMHA KOJICOAHHSIMH.




®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA SHCPruu B HUACAIIBHOM

K0J1€0aTEeIbHOM KOHTYpE

5.1.7

BriHyX/IeHHBIE MEXaHWYEeCKHE KOoJeOaHws.
Pe3onanc. Pe3onancuas KpHBasl.
BI)IHY)KILGHHI)IG SJICKTPOMArduTHBLIC

KoJIcOaHUs.

5.1.8

[lepemennniii  TOk.  CHHYyCOMTAJIBbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MonHocTh IIEPEMEHHOTO TOKA.
AMIUIUTYHOE U JAEWCTBYIOIIEEe 3HAUY€HUE

CHJIBI TOKA U HAITPSHKCHUA

5.1.10

Tpanchopmarop. [IpousBocTBo, nepenaya
U NOTpeOleHne NIEKTPUUECKOW SHEprum.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJICTBE
JIEKTPUYECKOMN DHEPIUU. KynsTypa
HCII0JIb30BaHUS IEKTPOIHEPTHH B

IIOBCEIHEBHOMN KU3HU

5.1.11

Texnudeckue ycTpoicTBa: cericMorpad,
ANEKTPUYECKUI 3BOHOK, JUHUH

aJeKTponepenay

5.1.12

[Ipaktnueckue pabotel. MccnemoBanue
3aBHCHMOCTH IE€pHOJa MalbIX KOJIeOaHHIt
rpy3a Ha HUTHU OT JUIMHBI HUTH U MAaccChbl
rpy3a. MccienoBanue nepeMeHHOTO TOKa B
[eNu U3 TOCJIEeI0BATEIbHO COETUHEHHBIX

KOHACHCATOPA, KAaTYIIKH U PE3UCTOPA

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHunueckue BOJIHBI, yCIIOBUS
pactpoctpanenus. Ilepuon.  CkopocTb
>21 pacrpocTpaHeHHss W JUIMHA  BOJIHBL
[Tonepeunsbie ¥ MPOAOIbHBIE BOJIHBI
£ 5 #HH#Par### Nntepdepenuys u audpaxuus

MEXaHNYCCKHUX BOJIH




5.2.3

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

BricoTa Tona. TemOp 3ByKa

5.2.4

DJIEKTPOMarHUTHBIE  BOJIHBL. Y CIIOBUSA
U3JIyYCHHUS]  DJICKTPOMArHUTHBIX  BOJIH.
B3aumuas opuenrtanus BektopoB E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyme

5.2.5

CBoiicTBa  DJEKTPOMArHUTHBIX  BOJIH:
OTpaXk€HHe, TpPEeIOMIICHHE, MOoJIIpU3alus,
mudpakuusi, uHTepdepeHiusa. CKOpOCTh

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

[xama DJIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne SIEeKTPOMATHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpuHIIUAIIBI PaTUOCBSA3U M TEJICBHUICHMUS.
Pagnonokanus. DIIeKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAIOLIEH CpeJIbl

5.2.8

TexHuueckue ycTpOWCTBa: MY3bIKaJIbHBIE
UHCTPYMEHTHI, yABTPa3BYKOBas
MUarHOCTHKAa B TEXHHUKE U MEAUIIMHE,
pagap,  pamgMonpuEéMHUK,  TEJIEBU3OD,

anTeHHa, tenedon, CBU-neup

5.3

OIITHUKA

5.3.1

[IpsimonuHeliHOE pacmpocTpaHEHHE CBETa

B OJIHOpOJIHOM cpene. JIyd cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKEHHS
cBera. [loctpoenne m300paxeHnii B MIOCKOM

3epKase

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIPCIIOMIICHUA
CBCTa. AOCOIIOTHBINM IIoKa3aTcjib

MMPECIOMIICHUSA

5.3.4

[omHoe BHYTpEHHEE OTPaKEHUE.
[IpenenbHbIll yroa MOTHOTO BHYTPEHHETO

OTpaAKCHUA

5.3.5

Hucnepcust  cBera. CHoXHBIM  COCTaB




Oenoro ceeta. Lger

5.3.6

CoOupatoiue M paccerBaIOIIUE JIMH3BI.
Tonkass nuH3a. DOKYyCHOE pACCTOSHHUE H
OIITUYCCKas cuiia TOHKOU JIMH3HI.
[TocTpoenmne n300pakeHuit B COOMPAFOIIHX
U paccewBaronux JmH3aX. Dopmyia
TOHKOW NWH3BEIL. YBEJIHYECHHE, JaBacMoe

JIMH30U

5.3.7

[Ipenensr TPUMEHUMOCTH T€OMETPUYECKOM

OIITUKHU

5.3.8

WNurepdpepennuss  cera.  KorepeHTHble
HCTOYHUKHU. VYcnoBus HaOJI0ICHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumst  cBera. Hudpakunonnas
pemérka. YcnoBue HaOMIOACHUS TIABHBIX
MaKCHMYMOB npu naJeHuu

MOHOXpPOMATHUYCCKOI'O CBCTa Ha

TU(PAKIIMOHHYIO PEIIETKY

5.3.10

HOJ'IHpI/ISaI_II/IH CBCTa

5.3.11

TexHuueckue yCTpOMCTBA: OYKH, JIyIa,
doToanmnapar, NPOEKIUOHHBIN ammapar,
MUKPOCKOTI, TEJIECKOIL, BOJIOKOHHAs
OTTHKA, TupaKIHOHHAS pemérka,

MOJIIPOr A

5.3.12

[IpakTnyeckue paboTHI. H3mepenne
nokasarens npenomuieHus. VccnenoBanue
CBOWCTB  M300pakeHMH B JIMH3aX.

Ha6J'IIOI[eHI/IC JAUCTICPCUU CBCTA

BJIEMEHTHI CIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

FpaHI/II_IBI IMPUMCHUMOCTHU KJIaCCHYECKOM
MCXaHUKU. IIo CTYJIaThI TCOpUn
OTHOCHUTCIIbBHOCTH: HWHBAapUaHTHOCTH

MOIAYJL CKOpPOCTH CBC€Ta B  BaKyyMe,




MPUHIUIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHUTEILHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHM U COKpAILEHUE
IUTAHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHUIIBI

CBsi3p Macchl C PHEPIHEW M HUMITYIbCOM

6.4 CBOOOJHON 4YacTULbl. ODHEpPrus IMOKOsS

CBOOOIHOM YaCTHUIIEI

KBAHTOBAS ®U3MKA

3JIEMEHTBI KBAHTOBOM OIITUKHU

®otonbl. Popmyna [Inanka cBsi3u dHEprun
7.1.1 doToHAa C ero 4YactoTol. ODHeprus Hu

UMITYJIbC POTOHA

OTtkpeiTHEe U uccaenaoBanue Gotodddexra.

7.1.2 Ombitet AT CroneroBa.  3aKkoHBI
dboTorddekra
YpaBHeHue OUHIITENHA VIS
7.1.3 dotorddexra. «Kpacnas T'PaHHULIA»
dboTorddekra
7.1.4 HaBnenue cBera. OnbiTel I1.H. JIeOenena
7.1.5 XuUMHUYECKOe JEHCTBUE CBETA

Texnnueckue ycTpoicTBa: (hoTO3IEMEHT,
7.1.6 (doTonaTuuK, COJIHEYHAs Oarapes,

CBETOIUO/T

CTPOEHUE ATOMA

Monens atoma TomcoHa. OTBITE
7.2.1 Pesepdopaa mo uccieo0BaHuI0 CTPOSHUS

aToMma. HnaHeTapHa;I MOJCJ/Ib aTOMa

ITocTynatsl bopa. N3nyuenue U
noryiomeHue (GOTOHOB TpU  Hepexoje
7.2.2 aToMa C OJHOIO YpPOBHS DJHEPIHHM Ha
apyroi. Bunsl ciektpoB. CnexTp ypoBHEN

SHEPIrruu aToMa BOAOpOJa

7.2.3 Bomnnosrle cBolicTBa uactul. BoaHBI 1Oe




Bbpoitns. KopnyckynsapHo-BoJIHOBOM
nyanusM. Jludpakuus OINEKTPOHOB Ha

KpHUCTaJLIax

7.2.4

CroHTaHHOE U BBIHYKJICHHOC M3JIY4YCHHC.

YcrpoiicTBO U puHIMIT paboTHI Ja3epa

7.2.5

TexHuyeckue yCTpOMCTBA: CHEKTPAJIbHBIN
aHaJIM3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktnueckue  pabotel.  HabGmronenue

JIMHENYaToro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonsl HaAOMIONEHUS W PETUCTPAIUN

OJIEMCHTAPHBIX YaCTUI]

7.3.2

OTKpBITHE  PAAMOAKTUBHOCTU.  OTBITHI
Pesepdopna mo ompeneneHuio coctaBa
panuoakTuBHOro  m3nydeHusa. (CBoiicTBa
anbga-, 6era-, raMmma-u3aydeHus. BiusHue

PAANOAKTUBHOCTHU HaA XUBBIC OPraHU3MbI

7.3.3

OTKpBITHE NpOTOHA W HEUTpOHAa.
Hyxnonnas monens siapa ['eiizenOepra —
NBanenko. 3apsan snpa. MaccoBoe 4HCIO

sapa. M3oTonsl

7.3.4

Anba-pacna. DJIEKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacma. I"'amma-
U3JIy4YCHHE. 3aKOH  paJMOAKTUBHOTO

pacinaaga

7.3.5

3Hepr1/1$[ CBA3HU HYKJIOHOB B aape.

SAnepusie cunbl. Jledekt Macchl siipa

7.3.6

ﬂHCpHHe pCaKkuuu. HCHGHI/IG 1 CHHTEC3

aaep

7.3.7

SnepHbiit peakTop. TepmosinepHbIit
cuHre3. IlpoOneMbl W  MepCHEKTUBBI
AEPHOM  DHEPreTUKH.  DKOJIOTMYECKHE

ACIICKThI HI[CpHOﬁ OHCPICTUKU




7.3.8

OnemeHTapHble  yacTulpbl.  OTKphITHE
[IO3UTPOHA. @yH1TaMEHTaJIbHbIE

B3aUMOJ€HCTBUA

7.3.9

TexHudeckue  yCTpOWCTBA:  JO3UMETD,
KaMmepa BuibcoHa, snepHBIT  peakrTop,

aToMHasa 6omOa

7.3.10

IIpaktnyeckue pabotsl. MccienoBanue
TPEKOB YacTHII (mo TOTOBBIM

¢doTtorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3gHoro Heba. Co3Be3mus, SpKue

3Bé3}II)I, TIJIaHETHI, UX BUAUMOC ABUKCHUC

8.2

Comueunag cucrema. IlmaHeTsl 3eMHOU
prHHI)I . HHaHeTBI-FI/IFaHTH %1 Hux
CHYTHI/IKI/I, KapJ'H/IKOBI)Ie TIJIAHCTHI. Maﬂme

Tena COJTHEYHOI CUCTEMBI

8.3

Comnnie, ¢dortochepa wu  armocdepa.

ConHeuHasa aKTUBHOCTH

8.4

Ncrounuk sneprun CoJiHIIA U 3BE3]T

8.5

3BE3/IbI, WX OCHOBHBIC XapPaKTEPUCTUKU:
Macca, CBETHUMOCTh, PaJlyC, TEeMIIEpaTrypa,
Hx B3aMOCBS3b. Juarpamma
«CTICKTPATBHBIA  KJIACC —  CBETHMOCTBHY.
3Bé31pl TJIABHOM  IOCIIEAOBATEIBHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY I

3BE3N T JIaBHOM oCJICA0OBATCIIBHOCTHU

8.6

Buytpennee crpoenue 3831, CoBpeMEHHbIE
NPEACTAaBICHUS O  NPOUCXOXKICHUU U
sposrorii CosHIAa W 3BE34. DTallbl KU3HU

3BE31

8.7

Mneunsiii  Ilyre — Hama ['amaktuka.
CnupanbHasgs  cTpykTypa  [anaktukw,
pacmpeneneHue 3BE31, rasa U IbUIN.
[lonoxenne wu nBmwxenne ConaHua B

lanaktuke. Ilnockas wu  cdepuyeckas




HOACUCTEMBI [ aJlakKTUKN

8.8

Tumer ramaktuk. PamuoramakThku U

KBa3apbl. UEpHbIE ABIPHI B sApPaxX raJakTUK

8.9

Bcenennas.  Pacmupenne — BceneHHOM.
3akon XaOOma. PaszOeranue ranaxkTuk.
Bo3pact u pammyc BcenenHoil, Teopus
bosmpmioro B3peBa. Mogens  «ropsuen

Bcenennoin». PenukroBoe usnyuenue

8.10

Macmirabnass  cTpyktypa  BceneHHOI.
Meraranaktuka. Hepeménnsie mnpoOiembl

ACTPOHOMHH




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA

®wusuka, 11 xmace/ Mskumes ['.J1., Byxosues b.b., Yapyrun B.M.; nox pegakuueii [lapdentoeBoit H.A.
Axmmonepnoe o6miectBo «M3narensctBo «lIpocsenienne»



