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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHON mporpammel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
GbenepanbHOi paboueil HporpaMMbl BOCHUTaHHA M KOHLENIMH IPErojaBaHUusl y4yeOHOro
npenvera «®@u3uka» B 00pa3oBaTENBbHBIX — opraHm3anusax —Poccuiickoit ~ Deneparuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanuie mporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTUHBI MHpa oOywarommxcs 11 kmacca mpu oOydenun ux ¢uszuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATeNIbHOCTHOIO noaxoxAa. [Iporpamma no ¢usuke coorBeTcTBYET
tpeboBanusM PI'OC COO k mIaHUpPYEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIM3alUUd MEXIIPEIMETHBIX
CBsi3ell (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMud. B Hell ompepemsroTcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero oOpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yNIbTaThl OCBOEHUS Kypca (U3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUYEHUs;

e cojepxaHue yyeOHoro nmpeamera «Pu3nkay 1o rogam o0yyeHus..

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yUEOHOr0
npeMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKJIAJ B CHCTEMY 3HaHHUN 00 OKpPYKAIOIIEM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3ydaeMbIX
XUMHUEH, Ouosoruei, usnueckoir reorpadueil u actpoHomuei. Mcronp3oBaHHE U AKTHBHOE
IpPUMEHEHHE (PU3NYECKUX 3HAHUN ONpENeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOca, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Ipyrux. 3ydeHune pu3nky BHOCUT OCHOBHOW BKJaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaronmxcs, B GOpMUpOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uku JUIist ypOBHS CpeHero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBJISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpPMHpPOBAHHE IPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT UCMojb30BaHUE T'yMaHUTapHOTO
noTeHnuana GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHus Mpo0IeM pallioOHAILHOTO MPUPOI0TOIb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUS
ABIAIOTCA (pu3nyeckue Teopuu ((POopMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs



¢usuueckoil Teopuu, poiau (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAILHON JeATeNbHOCTH o0yJaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHHUYECKUX IPAKTUYECKUX paboT. BelaeneHue B ykazaHHOM IepeuHe Ja0opaTOpHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMH O0pa3oBaTeIbHOIO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAZCHUE OOYYAIONIMMUCS YMEHUSMHU MPOBOJIUTH KOCBEHHBIC H3MEpPEHHUS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUIS pacu€THBIX 33/1a4 IPUOPUTETOM SIBIISIFOTCA 3a/1a4M C SIBHO 3alaHHON (PU3MUECKO MOJEIbIO,
HO3BOJISIOIINE NPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfela
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/iesoB. [l KaueCTBEHHBIX 3a/1ay IPUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKarolIe >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCIH Ml CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBuum c¢ TpeboBanusimu  PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrnieyeHn0 yyeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYUYHOro LuKia. B xabunere
($U3HUKH T0JKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YUYEHHUUECKUX IPAKTUUYECKUX pPabOT U JIEMOHCTPALIOHHOE
o0opyIoBaHue.
JleMoHCTpauoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IPHUHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeuMBAET IMOCTAHOBKY MEPEUYHMCIEHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALMH ISl MCCIEJOBAHUS HU3y4aeMbIX SIBJICHMH U IPOLIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMpakTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreurBaeTcs B pacy€re OJHOTO KOMILJIEKTa Ha JBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHMM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 00111eM 00pa30BaHUHU SABIISIOTCS:
e (dopMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCAd K HAyYHOMY H3YYEHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJ€ TMO3HaHud U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4EHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBJICHHS C UCIOJIb30BaHNEM (DPU3UYECKUX 3HAHUN U
HaYYHBIX J0Ka3aTeJIbCTB;

e (QopmupoBaHuE MPEICTABICHUNA O PO (PU3UKU U1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JocTiwkenne 3TUX Lenel oOecrneyrBaeTcsi pelIeHHeM CIEAYIONMX 3ajad B Ipolecce
M3y4deHus Kypca (U3NKN Ha YPOBHE CPETHETO 00IIEero 0opa3oBaHusI:



e mpuoOpeTeHue cucTeMbl 3HaHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIFOYAsT MEXaHUKY, MOJICKYJSIPHYIO (PH3HUKY, JIEKTPOANHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (dopMuUpOBaHHE YMCHHI TNPUMCHATh TEOPETHYCCKHE 3HAHHUA JJISI OOBSICHEHUS
Gu3NYeCKUX SIBIICHUH B MPHUPOJE M JUISI NPUHATHS TPAKTHYSCKUX PEIICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIIOCOOOB pEHICHUS pa3IMYHBIX 33/7a4 C SBHO 33aJaHHON (HU3MYECKON
MOJICNIBIO, 33jad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JMaHHe (HU3HYECKON
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e [OHMMaHHE (PU3MUYECKUX OCHOB W TPUHIUIIOB JICHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

e OBJIQJICHHE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
OKCIEPUMEHTOB, aHalW3a ©  HUHTEpOpeTandd  HH(pOpManuu,  OIpeaesIeHUs
JIOCTOBEPHOCTH MOJYYCHHOTO PEe3yJIbTaTa;

® CO3/IaHUE YCIIOBHH JJISI Pa3BUTHs YMEHUI MPOEKTHO-MUCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YPOBHE CpeIHEro oOmiero oopa3oBaHUS

OTBOJTUTCS: B 11 KJ1acce - 66 4acoB 2 qaca B HEJIEI0).



COJAEPKAHUE OBYYEHUA
11 KUIIACC

Paszgea 1. DuekTpoauHamMuka

Tema 1. Maznumnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

[TocrositHHBIE MarHuThHl. B3anMozpelcTBHE NOCTOSHHBIX MAarHuTOB. MarmuTHoe IIoJe.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3uuuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
nHAyKIMK. KapTiHa TMHUI MarHUTHON MHAYKLUU IOJIS IIOCTOSIHHBIX MATHUTOB.

MarnuTtHoOe 1osie IPOBOAHUKA C TOKOM. KapThHa JIMHMM MHAYKIMU MarHUTHOTO IIOJIS
JUIMHHOTO IPSIMOrO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb U HampaBieHHE. J[BHKeHHE 3apsKEHHOW YacTHIbl B
OJIHOPOJJHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne ayeKTpOMAarHWTHOM uHAYKIMHM. [IOTOK BEeKTOpa MarHUTHOW WHIYKLUU.
ONEeKTpOABUKYLIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMAarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe siiekTpudeckoe moJie. OJIEKTPOABMIKYIAs CWIA HMHIAYKIMM B IIPOBOJHUKE,
JBHKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM II0JIE.

[IpaBuio Jlenna.

NHayKTUBHOCTB. SIBi€HME CAMOMHIYKIIMU. DJIEKTPOIBMIKYILAs CUJIA CAMOMHTYKLIUH.

OHeprus MarHUTHOT'O IOJIS KaTYIIKHU C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue ycTpoicTBa M IIPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUIATEIIb, YCKOPUTEIIN IIEMEHTAPHBIX YACTHILL, NHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKIIOHEHNE DJIEKTPOHHOTO My4YKa MAarHUTHBIM I1OJIEM.

JIMHUM MHIYKIIMK MarHUTHOTO MOJIS.

B3aumMozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[Henictue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIMUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHIYKIIMM OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBrieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3yuenne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

HccnenoBanue JeNCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS AIEKTPOMATHUTHON MHIYKIUU.

Paznen 2. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle Koaeoanus

Konebarenbnas cucrema. CBOOOJgHBIE MexaHWueckue Kkojebanus. [apmoHmueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebGanuil. IlpyXMHHBIT MasTHUK.
MaremaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX Kolebanuii. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiit kKoHTYp. CBOOOJTHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOJeOaTeIbHOM KOHType. AHaJorus MEXIy MEXaHWYEeCKHMH H  JJIEKTPOMArHUTHBIMU



konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOATEIHHOM
KOHTYPE.

[IpencraBieHne o 3aTyXarOMMX KoJeOAHUSX. BBIHYXICHHbIE MEXaHUUYECKUE KOJIeOaHus.
Pe3onanc. BeiHyKIeHHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITITUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpancdopmarop. [IpousBoacTBo, mepegadya U NOTPEOICHUE BSIEKTPUUYECKON HSHEPIUU.
DKOJIOTUYECKME PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KynbTypa wHCHonb30BaHUSA
AJIIEKTPOIHEPTIUH B TOBCEAHEBHOM KU3HHU.

TexHuuyeckue yCTpoilcTBAa W TNPAKTHUYECKOE MPUMEHEHHE: JJIEKTPUYECKHI 3BOHOK,
reHepaTop NepPeMEeHHOr0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojieOaTeIbHOM CUCTEMBI (PYKUHHBIN UM MaTeMaTHU4YeCKUI
MasITHHK).

HaGmronenue 3aryxaronmx KojaeOaHuu.

HccnenoBaHue CBONCTB BBIHYX/ICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa HM  HANPSDKEHWs] OT BPEMEHM) IS
3IIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mocnenoBaTeIbHOM COEAMHEHUN PE3UCTOPa, KATYIIKH WHAYKTHBHOCTH M
KOHJICHCATOPA.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

WccnenoBanue 3aBUCMMOCTH MEPUOJa MAJIBIX KOJeOaHU rpy3a Ha HUTH OT IJTUHBI HUTH U
Macchl Tpy3a.

WccnenoBanne NEepeMEHHOTO TOKa B IEMH M3 IMOCJIEIOBATEIbHO COCIUHEHHBIX
KOHJEHCATOpa, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmMHbvle 60J1HbL

MexaHudeckue BOJIHBI, yclIoBUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHHst
u JuHa BoJHBL. [lomepeunblie W TpojosibHbIe BOMHBL. WHTepdepentus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3JyYEHHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)KeHHe, MpeloMIIeHue, Moispu3anus, Aaudpakius, wuatepdepenius. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUIeHUs. Paanonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKArOIIeH Cpeibl.

TexHU4YecKnue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
VIBTPa3BYKOBass JTUAaTHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIECBH30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpoOCTpaHEHUE TOMEPEUHBIX U MPOJIOJIBHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUHUK 3BYKa.

Habmronenue oTpaxkeHus U MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny u AMPpakiuid MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.



Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPA)KEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, THTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeliHOe pacpocTpaHEHUE CBETa B OAHOPOIHOM Cpee.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs cBeTa. [locTpoenune H300pa’keHUN B IJIOCKOM
3epKae.

[Ipenomnenue cBera. 3akoHBI MpeNIOMIICHUS CBeTa. AOCONIOTHBIA  MOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenenpHbIl yros IOJIHOIO BHYTPEHHETO
OTPaKEHUS.

Hucniepcus cBera. CloxkHbIH coctaB 6enoro cera. L[Ber.

Cobuparomue W pacceuBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CHJIa TOHKOM JMUH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U PacCEUBAIOIINX
auH3ax. PopMyIia TOHKON JIMH3bI. Y BEIMUYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKHU. Y CIIOBUS
HaOJI0IeHNS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. JludpakumonHas pemérka. YciaoBHe HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBEeTa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITomsipusanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmapar,
IPOEKIIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JAUQPpPaKIMOHHAS
pemeéTKa, NOJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpoOCTpaHEHUE, OTPAKEHHWE M IMperoMiieHHe cBera. Onrhueckue
npuOOpBI.

[TostHOE BHYTpEHHEE OoTpakeHne. Mozenb CBETOBOIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIUOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

M3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3zgea 3. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH
['paHuibl IPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEIIFHOCTH: WHBAPUAHTHOCTH MOIYJISI CKOPOCTH CB€Ta B BaKyyme, MPHUHIUII
OTHOCHUTEJILHOCTH DUHINITEHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHH M COKpPAIIEHNE JTHHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b MacChI C PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOM YaCTUIIBI. JHEPTHS TIOKOSI.



Pa3nen 4. KBantoBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIBC
dboToHa.
OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onwitet A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa 1151 hoToddpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtel [1. H. Jlebenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuueckue yCTPOHCTBA M TPAKTHUECKOE NpPUMEHEHHue: (oTornemMeHt, (GOoTomaTyuK,
coJiHeuHas OaTapes, CBETOIUO/I.
Llemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akOHOB BHeIIHEro ¢porodddekra.
CBeToauoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. Ilnaneraphas
monenb atoMa. [locrynater bopa. U3nyuenue u normomieHue GOTOHOB IpU MEPEXOAe aroma C
OJIHOTO YpOBHSl BSHEpruum Ha Jpyrol. Buasl cnektpoB. CHekTp YpOBHEW S3HEpPruuM aroma
BOZOpOJA.
BousinoBeie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayanu3M.
CnoHTaHHOE U BBIHY)KJEHHOE U3JIyYEHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Moguenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue nuHedvaTbIX CleKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHThI,  JIOKa3bIBAIOLIUE  CJOXKHOCTb  CTPOGHHS  spa. OTkpbITHE
panuoakTuBHOCTU. OnBITH Pezepdopna mo onpeeneHuio cocTaBa paaioakTUBHOTO U3ITyYeHHUS.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OTtkpbiTHE TpoTOHa W HeWTpoHa. Hykmonnas mognens siapa ['eitzenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Tormsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnana. ['aMmma-usznyueHue. 3akoH
PaaAMOaKTUBHOIO pacmaja.
OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakunu. JleneHne u CHHTE3 sSA€Ep.
Snepubiii peaxktop. Tepmosaepuslii cuHte3. IIpobirembl M MEpCHEKTUBBI  SAEpHON
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.
MeToap1 HaOJIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3auMoecTBus. EquncTBO hrsnyeckoit KapTUHBI MUpA.
TexHuuyeckue ycTpoHCTBa M MpPaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLMX YACTHII.
Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi



HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 5. Ji1eMeHTBI ACTPOHOMUHM M aCTPOPU3UKHU

Ortanbel  pa3BuThsA  acTpoHoMuu. llpukilagHOoe M MHPOBO33PEHUYECKOE  3HAYCHHUE
ACTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

Conneunas cucrema.

Counnne. ConneuyHas akTUBHOCTh. Mcrounumk sHepruum CosiHIIAa W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
IOCIIeA0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE IPEACTABICHUSA O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenre Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. YEpHbIE ABIPEI B sIpax TAJIAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon XaO6ma. PaszOeranme ramaktuk. Teopwus
bonbuioro B3psiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa Beenennoil. MertaranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMHUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C MCIHOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHUM
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHOM U
THYECKOH cdepax MeATETbHOCTH YeNOBEKa, poib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MUpPA, pPOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
IpeCTaBICHUN 0 (PU3MUECKON KapTHHE MHUPa, MECTO (PU3NIECKON KapTHHBI MUpa B O0ILEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocyliecTBIseTcs € Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
SBJICHUE, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHMH, TPUTOHOMETpUYecKHe (YHKLIHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTapHBIX (DYHKIIHIA,
IpU3HAKU TI0J100US TPEYTOJIbHUKOB, ONPEIeNIEHNE TUIOIIAIU TIIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBIEHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBMKEHUS B
KUBOW MpPUPOJE, ONTHUYECKHE SBJICHHMS B JKUBOM Npupoje, AEWCTBUE paJMallud Ha JKUBbHIE
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJLIM4YecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUINYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOM
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozusi: TUHUU 3JEKTpOIEpeiad, TeHEPaTOp MEPEMEHHOI0 TOKA, 3JIEKTPOIABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBHU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA, COJIHEeUHast Oarapest



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpefaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3uKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOILECTBa,
pacuiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HalpaBJICHUH BOCIUTATEILHON AEITEIHHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:xknaHCcKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOydYaloOmIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

MNPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKMX M JEeMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3ally;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCUICKOM I'PpaKTAHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHKCHHUSM POCCHHCKHX
yu€HBIX B 007acTH (QU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OIIEHWBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

4) 3¢TeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYAst 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpeC K pa3nuuHbiM chepamM MNpopecCHOHANBHONU AESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh HKOJIOTHYECKOM KYIbTYphl, OCO3HaHHME TIJI00AJLHOTO XapakTepa
HKOJIOTUYECKUX MPOOiIeM;

IUIAaHUPOBAaHUE M OCYLIECTBICHHE JIEHCTBHI B OKpY’Kalolled cpele Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEUECTBA;

pacuiMpeHre OmbITa JEeATeTbHOCTH 53KOJIOIMYECKOM HAalpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3uKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHA (HU3UUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIIATh LENH JESATEIbHOCTH, 331aBaTh apaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3padaThIBaTh IUJIaH PELICHUs MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB ILENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICICTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble nccienoBarejbckme 1eiCTBUSA:

BJIa/IeTh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pusmdeckoi
HAYKH;

BJIQ/IETh HaBBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 001acTu
($u3KKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METO/IOB pELIeHMs 3aa4
buznYeCcKOro coaepxKaHus, IPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BJIAQJIETh BHUJAMHU JIEATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro HMHTEpIpeTalui,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpPH
CO3/1aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHbIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUNOTE3y €€ pelleHMs, HAaXOJIUTh apryMEHThl JJs JO0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAIN3UPOBATh TOJYYEHHBbIE B XOJ€ pEUIeHHs 3aJauyd pe3yiabTaTbl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYyIHPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BaTEIBHOM JESATEIHHOCTH, B
TOM YHUCIIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX o0acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIBHBIEC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4uH, TONYCKAIOIINE albTepHATUBHBIEC PEILICHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU MOJY4YEHHUS MHMOPMALUU (PU3NYECKOTO COJIEP’KaHUsl U3 HCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSITENBHO OCYIIECTBJISATh IOMCK, aHAJIW3, CHUCTEMATHU3alMI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMUHBIX BUAOB U (HOPM IPE/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33a4 C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;



CO3MaBaTh TEKCTHl (UINYECKOTO COACPKAHHUS B pasNUYHbIX (opmarax ¢ yd€Tom
Ha3Ha4YCHWs HMHQPOPMAIMK W I1EJICBOM  ayJUTOpUU, BHIOWpas ONTUMAIBHYIO (QopMy
MMpEaACTaBJICHUA U BU3yaJIU3allHH.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIIEHHE HA YpOKaX (DU3HKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOH(MDIMKTHBIX CUTYAIM U CMATYATh KOH(QIHKTHL;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAILHON paOOTHI,

BbIOUpATh TEMATHKy M METOJIbl COBMECTHBIX ICHCTBHH C y4y€TOM OOIIMX UHTEPECOB U
BO3MOXHOCTEN Ka)J0r0 WICHa KOJUIEKTHBA;

IPUHUMATh LEJIU COBMECTHON JESITEIIbHOCTH, OpPraHU30BBbIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTABIATH IUIAH JACHCTBUHM, PACIpPElENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOI paboThI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA M KaXXKJIOT0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEH C IMO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIUYHBIX CHUTYAIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranmu3anus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIbHYIO AEATENBHOCTH B 00JacTH (U3MKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIILHO COCTABJIATH TUIAH PEHICHHUS PAcu€THBIX M KAYSCTBCHHBIX 3a]1ad, TUIaH
BBITIOJTHEHUS] TMpaKTU4Yeckoi paboThl € Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacIApsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHmue;
OILICHUBATh MPHUOOPETEHHBIN OTIBIT;
crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBJICHUIO JSPYIULIMH B 00JIacTU  (PU3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTH KOPPEKTUBBI B JAESATEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3yJIHTATOB LEJISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JEHCTBUN
U MBICJIMTEILHBIX TIPOIECCOB, MX PE3YJIbTATOB U OCHOBAHUI;
UCTIONIE30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIlii, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATH PEIICHUS 10 UX CHIKEHUIO;
MPUHUMATH MOTHBBI U QpTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MPUHUMATH CeOsl, TOHMMasi CBOM HEJIOCTATKH M JOCTOMHCTBA,
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX TPU aHAIIU3€E PE3YNIbTATOB EATEIHHOCTH;
pHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B npotiecce qocTrkeHHs IMYHOCTHBIX PE3yIbTATOB OCBOCHUS POTPAMMBI IO (PHU3UKE IS
YPOBHsI CpeHETo O0O0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChoOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, OBITH OTKPBITHIM HOBOMY,

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHME K JOCTIDKEHHIO IENU U yCIeXy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCX0as N3 CBOUX BO3MO)KH0CTCI\/JI;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh 3MOIIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUA O6H.[CHI/I$I, CHOCO6HOCTB K COYYBCTBHIO U COICPCIKNBAHUTIO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOIbMU, 3a00TUTHCS, IPOSBIISITH MHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBLIE PE3YJIbTATHI

K xonny oOyuenusi B 11 kJjacce npeamMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JEMOHCTPHUPOBATh HA MPUMEPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTHUH, B MPAKTHUECKOMN
NeSITeILHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJENei: TOYeUHBIN
QIIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOUYEUYHBIH HCTOYHUK CBETA, fAJEpHas MOJAEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O Si7Jpa MPH pelieHrnr GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOANHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JACWCTBUE MAarHUTHOTO TOJIA Ha MPOBOAHMK C TOKOM M JBWXKYIIUICS 3aps,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHENHOE pacpOCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, HWHTepdepeHuus, audpakuus U TMONSIpU3alUsi CBeTa, IUCIEPCUsi CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHre, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTH;

ONMCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE, ONTUYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTH PA3UYHBIX CPEN) U DJICKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, 3JIEKTPUUECKOe
HaPSDKEHUE, 2JIEKTPUUECKOE COITPOTUBIIEHUE, PAa3HOCTH MOTEHIIMANIOB, dJIEKTPOABUIKYILAS CUIIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUSl 3JIEKTPUYECKOT0 M MArHUTHOTO TOJIeH, TMEepUOJa W 4YacToTa KoieOaHuid B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CHjla TOKa B IMPOIECCe TAPMOHUYECKUX AJIEKTPOMAarHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIIOJIBb3YEMbIX BEJIWYMH, WX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, MCMONb3Yysd (U3HUECKUe
BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus u
UMIyasC (OTOHA, MEpPHOJ ToJypacmajia, SHEPIrHsl CBSI3U aTOMHBIX SJ€p, MPU ONHUCAHUU
MPAaBUJIBHO TPAKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMBIX BEIUYHMH, MX OOO3HAUEHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIATH 3HAUYCHUE (PU3NIECKON BEITMUUHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBJIEHUS, UCHOIb3Ys (U3NYECKHE 3aKOHBI U
OpUHIUIBE: 3akoH OMa, 3aKOHBl MOCJIEAOBATENIBHOIO M MApaUIEIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH JJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacipoOCTpaHEHUsl CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHMe OHHmITeWHa Ui ¢GoTtodddekTa, 3aKOH COXPAHEHUS SHEPruu, 3aKOH



COXpaHEHHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXPaHEHUs
MaccoBOI0 4YHcla, MOCTyJaThl bopa, 3aKOH pagnOaKTUBHOTO pacmajaa, MpU ATOM pa3iuyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHSA (TPaHMUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpEEIIATh HaIlpaBJICHUE BEKTOPA MHIYKLIUU MArHUTHOTO IOJS IPOBOAHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JTIMH30M;

BBIMOJHATh JKCIIEPUMEHTHl M0 HUCCIIEJIOBAHUIO (PU3UYECKUX SBIEHUN M IPOLIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu d3ToM  (GOpPMYIHPOBATh
npobiieMy/3ajauy W TUNOTE3y Y4eOHOro OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOJKI;

OCYIIECTBIISITh MpSMble U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIWYHH, IPU ITOM
BbIOMpaTh ONTUMAIbHBII CIOCOO H3MEPEHUS M MCIIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHpPOBATHh PE3YyJbTaThl MOJYYCHHON 3aBUCHMOCTHU
¢u3nyecKkux BEJIMYMH B BHAE TaOmuL M TrpaduKoB, JenaTh BBIBOJABI IO pe3yJbTaTaMm
UCCIICJIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU HPOBEACHUM HCCIEIOBAaHUN B paMKax
yu4eOHOr0 9SKCIEPUMEHTa, YUeOHO-UCCIENOBATENIbCKOM M TMPOCKTHOW JESATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JAOOPaTOPHOro 000py10BaHUS;

pemiate pacu€THbIe 3a/a4dl C SIBHO 3a/JaHHON (U3UYECKON MOJENbl0, HCIONb3Ys
¢u3nveckre 3aKOHBI M MPUHIUITBI, HA OCHOBE aHAJIN3a YCIOBHS 33a4H BBHIOUPATh (PU3HUECKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI U (QOpPMYIbl, HEOOXOIUMbIe s e€ peleHus,
IIPOBOAMTDH PAcuU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT'0 3HAaUE€HUS (PU3NUECKON BEIUUYNHBI,

peliaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKU HEMPOTHUBOPEUMUBYIO IEMOUKY
paccyXIeHHiA ¢ OOpPON Ha M3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PH3NUECKUE SBIICHHS,

UCIIONIb30BAaTh MPU  PELICHUH Y4eOHBIX 3a7ad COBpPEMEHHbIe HWH(OPMAalUOHHBIC
TEXHOJIOTHUM JUIsl TOMCKA, CTPYKTYPUPOBAHMS, MHTEPHPETALMH U MpPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OpPMAINK, MOJYYEHHON W3 Ppa3MUYHBIX HMCTOUYHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMaIINIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBUS UX 0€30MacHOr0 UCMOIb30BaHMUS B IOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHUE MPOIIECCOB OKPYXAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (HU3UKE B TOBCEJHEBHOW JKU3HM IS
oOecnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpPaHEHHMs 3/I0pOBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboOTy
TPYNNbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUJIAHUPOBATh JEATENBHOCTH B
HECTaHJIaPTHBIX CUTYalUsIX, aJI€KBATHO OIIEHMBATh BKJIAJl KaXJOTO M3 YYaCTHUKOB TPYIIBI B
pelIeHne paccMaTpruBaeMoil pooIIeMBl.



TEMATHYECKOE INTAHUPOBAHME 11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Paszpen 1. JIEKTPOINHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 0 1 bubnnorexa [HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 5 0 0 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onruia 10 . 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 0 0 bubnuoteka [JOK
' OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 0 0 https://m.eds00.ru/7f41c97¢
bu6mmorexa [IOK
4.2 CrpocHue atoma 4 0 0 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5 1 1 bubmiorexa [OK

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

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTBI aCTPOHOMHUU U aCTPOPHU3NKH 7 ﬁg(iH_I;I/OTe%a LIOK/7 £41c97
pS://m.edso0.ru cy/C

Wroro no pazueny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Oto0maiomee nosToperne 4 ﬁﬁﬁ/ﬁiﬁi&?ﬁ/?ﬂlo%c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

11 KUIACC
No KonuyecTBo yacoB Jara DJIeKTpoHHbIe U pPOBbIE
u/n Tema ypoka Beero Konrpoabnbie IIpakruueckue A — oOpa3oBaTe/IbHbIE
padoThbI padoTbI pecypcbl
[TocTostHHBIE MATHUTHI U KX

1 B3auMOJIecTBHE. MarHuTHOE IOJIE. 1 0 0 bu6mmoreka [IOK
BekTop MarHUTHOM MHTYKIIUH. https://m.edso0.ru/ff0c9778
JIMHUY MarHUTHON MHAYKLIUU
MaruauTtHoe 1nose NpoBOJHUKA C

2 TokoM. OmBIT DpcTeaa. 1 0 0 bubnuorexa [JOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 anmmoronom e 1 0 ) ubmiorera LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MarHUTHOTO TOJIS Ha
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 0 1 bubnuoreka [IOK
«HccnenoBanue AeiCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TIOJIST Ha

5 JBIKYIIYIOCS 3apSKEHHYIO 1 0 0 bubnmoreka [JOK
yactuiny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DNeKTpOMarHUTHAS. WHYKIIHSL.

IToTOoK BEKTOpAa MarHUTHOU

6 unaykuuu. DJ1C naaykuun. 3akoH 1 0 0
AJIEKTPOMArHUTHOW WHTYKITAN
®Dapanes

7 JlaGopaTtopHnas pabota 1 0 1 bubnuorexa [JOK



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

((I/ICCJ'ICI[OBaHI/IC SBJICHUA
SHCKTpOMaFHHTHOﬁ UHAYKIUN

NuaykTuBHOCTSH. SIBIEHUE
camounaykuuu. IJC
CaMOMHIYKIUHU. DHEPrust
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DIIEKTPOMArHuTHOE IOJIe

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHHUTHI,
JJEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YACTHIL,
MHAYKIIMOHHAs 1€Yb

https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

O6o6mmaromuii ypok «MarauTHoe
noJie. DJIEKTpOMarHuTHas

UHIYKIHSD)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

12

13

14

KonTponbhas pabota mo Teme
«Mar"uTHoe ToJIe.
DJIEKTPOMAarHUTHasE UHIYKIUS»

CB00OOIHBIE MEXaHUUECKHE
konebanus. 'apMoHnyeckue
Kose0aHus. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUH.
IIpeBpatienue s3Hepruu

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHuil rpy3a
HAa HUTH OT JIUTMHBI HUTH U MacChl
rpy3a»

KonebarenbHblil KOHTYP.
CB006OAHBIE ANEKTPOMArHUTHBIE
Kone0aHus B MacaILHOM
K0JIeOaTeIbHOM KOHTYpE. AHAJIOTHs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820



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
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

21

MCXKIAY MCXaHUYCCKUMHU U
SJICKTPOMAariHuTHBIMHA KoJIeOaHHMSIMHU

®opmyna Tomcona. 3akoH
COXpaHEHHsI SHEPTUU B HICATHHOM
K0JIeOATEITbHOM KOHTYpE

[Ipencrasienue o 3aTyxarmux
KoJieOaHusX. BeIHYKICHHBIC
MEXaHUYECKHE KOJIcOaHus.
Pe3onanc. BeinyxaeHHbIe
AJIEKTPOMATrHUTHBIE KOJIeOaHUsI

IIepeMeHHBIH TOK.

CunycouganbHbld IEPEMEHHBIN TOK.

MomHOCTh IEPEMEHHOIO TOKA.
AMIUIUTYIHOE U IEHCTBYIOLIEE
3HAYECHHUE CHJIbI TOKA M HATIPSKEHUS

Tpancdopmarop. [IponsBozacTso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOI0
TOKa, JINHUH 3JEKTpoIepeaay

DKOJIOTUYECKUE PUCKH TTPU
IPOM3BOJICTBE DJIEKTPOIHEPTHH.
Kynerypa ncnosnp3oBaHus
AIIEKTPOIHEPTUU B ITOBCETHEBHON
KU3HH

Mexaanuaeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon.
CKOpOCTh pacpoCTpaHEHUs U
JuTMHa BoJIHBL. [lonepeunsie u
MMPOAOJBbHBIC BOJIHBL

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbh9c4

bubmuoreka [JOK
https://m.edsoo.ru/ffOchb86

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocThb 3ByKa. [ poMKOCTh

bubmuoreka [JOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByKa. Beicora ToHa. TemOp 3Byka

https://m.edsoo.ru/ffOcccOc

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI, UX

bu6mmoreka [IOK

23 cBoifcTBa i ckopocts. lllkara https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TesneBuzeHus. Pa3Butue cpeacts
cBs3u. Paguonoxkarus
o5 KoHntposbhas padora «Konebanus u bubnnoreka [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHHOE pacpoCTpaHEHHE
2% CBETa B OJIHOPOJIHOM Cpejie. bu6mmoreka [IOK
Toueunsblii KICTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
TpakKEHUE CBETA. 3aKOHBI
27 E))T[?aa;KeeHI/IﬂeCCBeeT; FBI?)CCT)poeHI/Ie bubmorexa [TOK
N https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonnoe
28 BHYTPEHHEE OTpa)kKEeHUeE. bubnmnorexa [JOK
[penenbHBINA Yo MOTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHUs
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
TIOKa3aTess MPEJTIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
o | Do Teemoems g Bt LOK
' : https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHnast pabota
31 «MccnenoBanue CBOMCTB
U300paKeHUH B IMH3AX»
Hucnepcus cera. CoxXHbINA COCTaB
32 6enoro csera. L{Bet. JlabopaTopHas

pabota «HabmroeHue nucnepcuu
CBETa»



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

33 HNurtepdepennus cBera. Judpakmms bubmuorexa [JOK
ceta. JludpakironHas pemeérka https://m.edsoo.ru/ffOced22

34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Monstpuzanus cBera https://m.edsoo.ru/ffOcf02e
Onrtuueckue MpuOOphl M YCTPOKUCTBA

35 U yCJIOBHS UX 0€3011acHOTO
MIPUMEHEHUS
['paHuIBl TPUMEHUMOCTH

36 KJIACCUYECKOM MEXaHUKHU. bubnuorexa [JOK
[TocTynarel CrielHaaIbHOK TEOPUN https://m.edsoo.ru/ff0cf862
OTHOCUTEIIBHOCTH

37 g;:ssggﬁgizgz 3aMeenue Eubmorexa IIOK

i https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JITTHHBI
DHeprus U UMIYIbC

38 pensTUBUCTCKOM yacTuilbl. CBA3b bubnnorexka [JOK
MaccChl C JHEPTUEH ¥ UMITYIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KontponbHas T MITUKA.

39 O(C)Hoggi1 cnzulf;fbom?;?eopﬂﬂa bubmmorexa LJOK

https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITbHOCTH)

40 ®oronsl. opmymna [1nanka. bubnnorexa [JOK
DHeprus ¥ UMITyJsC GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIET0BaHNE Eubimorexa [IOK

4l porospdexra. Onprrsr A. T https://m.edsgj.ru/ffchfc4
CroneroBa

| g, s B orea 101

https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpexra
Hanenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuMHYECKOE NEWCTBUE bubmuorexa LJOK

CBCTa

https://m.edsoo.ru/ff0d04a6



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

TexHuueckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHE:

44
dboTo31eMeHT, HOTOIATUHK,
CoOJTHEYHast OaTapesi, CBETO IO/

45 Pemenue 3aga4 mo teme «JIE€MEHTBI bubmuorexa [JOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302

o | omem srovm Toweom Oma B 10K

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnas Mmogens atoma
bubmuoreka [JOK

47 Hoctyxatst bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GOTOHOB

48 IIPU [EPEX0/ie aTOMa C OJTHOTO bubnnoreka [JOK
YPOBHSI SHEPTHU Ha Ipyroi. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosiHOBBIE cBOICTBA YyacTHIl. BOTHBI

49 ne bpoinns. KopryckynspHo- bubnuoreka [IOK
BOJIHOBO# yanu3m. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE M3TyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 Omneitet Pesepdopaa mo bubnuoteka [JOK
OTIPENICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PAIMOAKTHBHOTO U3ITyYCHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3nydeHus. Biusuaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI
OTKpBITHE TPOTOHA ¥ HEUTPOHA.

50 N3otomnel. Anbda-pacnai. bubnnoreka [JOK
DNEeKTPOHHBIN U MO3UTPOHHBIH https://m.edsoo.ru/ff0d1162
Oeta-pacrnan. ['amma-u3inydeHue

53 DHeprus CBA31 HYKJIOHOB B sipeE. bubnuorexa [JOK

S nepHble peakuuu. AnepHslii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peaktop. [Ipo0nembl, mepcrneKTUBSI,
HKOJIOTHYECKHUE ACIIEKTHI SIEPHON
sHepretuku. JlaboparopHas padora
"N3MepeHue ecTeCTBEHHOTO
paauamoHHoro gpoxHa"

54

DJjieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3UTpoHa. MeTOo Il HAOIOICHUS U
pPErUCTpaluU 3JIEMEHTAPHBIX
yactull. Kpyrielii cron
«DyHaaMeHTalIbHbIE
B3auMozencTBus. EquHCTBO
buznyecKoil KapTHHBI MUPa»

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

55

56

Bun 3Bé3nnHoro Heba. Co3Besaus,
SApKUE 3BE31IbI, TIJIAHETHI, UX
BuguMoe asmxeHue. ConHeuHas
cucTreMa

Comnnue. ConHeuHas akTUBHOCTb.
HcTtounuk 3neprun ConHua u 3B€31

S7

3BE371bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/bI ITIaBHOU
IOCJIEZIOBATEIIBHOCTH. BHyTpeHHEEe
cTpoeHue 3B€31. COBpEMEHHBIE
IIPEICTABIICHUS] O IPOUCXOXKICHUH U
sBosronny ConHIa u 3BE311

58

Mieunsii [Tyt — Hama
I"amakTuka. [lonoxenue u
nerxenne ConHna B ["anakTuke.
I'amaktuku. YEpHbIE OBIPHI B SApPAX
raJIaKTUK

59

Bceenennas. PasOeranue rajakTHK.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka



https://m.edsoo.ru/ff0d0e38

60

61

Hepenienusie mpo0ieMsl
ACTPOHOMHH

KonTponpHas padora «DJ1eMeHTHI
ACTPOHOMHH U aCTPOPUIUKI»

62

O6o6matromuii ypok. Pons dhuzuku
¥ aCTPOHOMUU B IKOHOMUYECKOU,
TEXHOJIOTHYSCKOM, COITMAIbHON B
ITHYECKOU cepax NesTeTbHOCTH
YyeJjioBeKa

63

64

O6o6maromuii ypok. Pons u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOI HAyYHOU KapTHUHE
MUpa

O6o6maromuii ypok. Ponb
buznyeckoif Teopuu B
(GhOpMUPOBAHUU TIPEIICTABICHHI O
buznuecKoil KapTUHE MUpa

65

66

O6o0matomuii ypok. Mecto
buznYeCcKOi KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHBI ypok. MarHuTHOE 10JIE.
DNeKTpOMarHuTHasi UHIYKIIUS

67

PesepBubIil ypok. OnTuka. OCHOBBI
ClIelIMaIbHON TEOPUU
OTHOCHUTEIIbHOCTH

68

Pesepnsiit ypok. KBantoBas ¢usnka.
DJIEMEHTHI aCTPOHOMUU U
acTpou3uKu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» ®usuka, 11 knace/ Msakumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakuueii
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natenscTBo «IIpocBemenuey

» ®usuka, 11 knace/ Mskumes I'.41., IlerpoBa M. A., Yroasuukos O.C. u npyrue,
OO011ecTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO «/IPODA»; AKImoHepHOE 00IIECTBO
«M3natenpcTBO «IIpocBerienne»

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJI A
https://www.eduneo.ru/

https://mel.fm /

http://nsportal.ru/shkola/fizika

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://elkin52.narod.ru/biografii.htm

https://videouroki.net/profile/classes

http://elkin52.narod.ru/biografii.htm

http://fiz.1september.ru

https://resh.edu.ru/subject/28/11
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