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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOr0 YPOBHS HAa YPOBHE CpPEeIHEro 001Iero oopazoBanus pa3paboTaHa Ha OCHOBE TOJIOKEHUHN U TpeOOBaHMIA
K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM mporpaMmsbl, ipeactabiieHHbIX B PI'OC COO, a Takxke ¢ yuérom denepaibHoOi padbouei
IpOrpaMMbl BOCIIMTAHUS M KOHIEMNIMM MpernojaBaHus ydeOHoro mnpeamera «@Pusnka» B 00pa3oBaTelIbHBIX oOpraHuzanusx Poccuiickoit
®denepalyy, pean3yoUX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBL.

Copnepxanue mporpamMMmbl 1o (pu3uke HampaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM KapTHHBI Mupa oOyuarommxcs 10-11
KJIacCOB Ipu oOyueHuu ux (usmke Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-JIEATENIbHOCTHOro mnonxona. IIporpamma mo Qusuke
cootBercTBYyeT TpeboBanusaM OI'OC COO k miaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METANPEeIMETHBIM pe3yibTaTaM 00yUYeHHS, a TaKKe
YUUTBHIBAET HEOOXOAMMOCTH pEaTH3allMd MEXIIPEIMETHBIX CBS3ed (PH3MKU C €CTECTBEHHO-HAYYHBIMH Yy4YeOHBIMH mpeameramu. B Hel
OTIPENIeNIAIOTCS OCHOBHBIC IIeNTM M3YYEHHUs (PM3MKH Ha ypOBHE CpPEAHEro ooOmero oOpa3oBaHUs, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca
(bU3KKYN: THYHOCTHBIC, METANIPEAMETHBIE, ITpeIMeTHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o (husmKe BKIIOYAECT:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOSHHS Kypca (M3UKH Ha 0a30BOM YPOBHE, B TOM YHCJIE€ IIPEIMETHBIE PE3YJIbTATHI MO roJaM 00yUeHHS;

e cozaepxanue yueOHoro npeamera «Pusnka» 1o rojgam o0yueHusl.

Odu3rKa Kak HayKa 0 HauOoJee OOIIMX 3aKOHAX MPUPOIBI, BHICTYIAs B Ka4eCTBE YUYEOHOrO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN
BKJIaJ] B CUCTEMY 3HaHUU 00 okpyxkaromeMm mupe. [lIkonbHbI Kypc QU3MKKH — CHCTEMOOOPA3YIOUINIl ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPEIMETOB, IOCKOJIBbKY (PU3MYECKHE 3aKOHBI JIE)KaT B OCHOBE IPOLIECCOB U SIBJICHWM, HM3ydaeMbIX XHUMHUEH, Ouonorueu, (usmueckoin
reorpajueid u actpoHomued. lcmonp3oBaHME M AaKTUBHOE IpPUMEHEHHE (PU3MUECKMX 3HAHUN OINpeAenseT XapakTep M pa3BUTHE
pa3sHOOOpa3HBIX TEXHOJIOTUH B cepe IHEPTeTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MTOJYYEHHs HOBBIX MAaTE€PUaIOB € 3aJJaHHBIMU CBOMCTBaMU
u Jpyrux. M3ydeHue QU3MKKM BHOCHUT OCHOBHOM BKJaJ B (OPMHPOBAHUE €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa oOOyd4aromuxcs, B
(dbopMUpOBaHNE YMEHUI TPUMEHSTh HayUHbI METO/1 TO3HAHUS IPY BHIMOJIHEHUHU UMHU Y4E€OHBIX HCCIIEI0BaHUN.

B ocHoBy Kkypca (u3uKu 111 ypOBHSI CpeaHEero oOmiero oOpa3oBaHUs MOJIOKEH psiA WO, KOTOpble MOXHO paccMaTpUBaTh Kak
IIPUHLIMIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypcC SBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX DPa3JesioB
(bu3KKH, BKIIIOYAET KaK BOIIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (U3HKH.

Hoes cenepanusayuu. B COOTBETCTBHM C HEW Marepuan Kypca (Qu3uku o0beAMHEH BOKPYT (DU3MYECKUX Teopuil. Bemymmum B Kypce
sBIsieTcs (POPMUPOBAHME NPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanuszanus npeanosaraeT MCHoOiIb30BaHUE T'YMaHUTAPHOTO MOTEHIMANa (PU3NYECKON HAyKH, OCMBICIIEHUE
CBSI3M pa3BUTUA (PU3UKHU C pa3BUTHEM OOLIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U SKOJIOTHYECKUMU ITPOOJIEMaMHU.



Hoes npuxnaonou nanpagnrennocmu. Kype pusnku npeanosnaraeT 3HaKOMCTBO C IIMPOKUM KPYI'OM TEXHUYECKUX M TEXHOJIOTMYECKHX
IIPUJIOKEHUN N3YYEHHBIX TEOPUNA U 3aKOHOB.

Hoes sxonoeusayuu peanusyercs TOCPEIACTBOM BBEICHHS JJIEMEHTOB COACP)KaHUS, IMOCBSIIEHHBIX HKOJOTHYECKUM TMpolieMam
COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C pa3BUTHEM TEXHMKM U TEXHOJOIMH, a Takke O0OCYyXIeHHs IpobieM palMOoHaIbHOIO
IPUPOONOIB30BAHUS U SKOJIOTUYECKON 0€30I1acHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CPEAHEro 00Iero oopa3oBaHMs SBISIOTCA (u3nveckue Teopuu (hopMupoBaHUE
OpPEICTAaBICHUNA O CTPYKType MOCTPOCHHS (U3MYECKOW TEOpuH, poiu (YHIAMEHTAIBHBIX 3aKOHOB W MPHUHIUIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O PUPOJIE, TPAHULIAX IPUMEHUMOCTH TEOPUH, JIUIsl OIIMCAHUS €CTECTBEHHO-HAYYHbIX SBJICHUN U IPOLIECCOB).

CuCTeMHO-IeTEIbHOCTHBIN 1MOAX0J B Kypce (GHU3UMKU pealu3yercs Npexe BCero 3a CcuéT OpraHu3alMy 3KCIEPUMEHTAJIbHON
JesTeNIbHOCTH oOydaromuxcs. J[ins 6a3oBoro ypoBHS Kypca (U3HKH — 3TO HCIOJIB30BAHHE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMCHHBIX
HKCIIEPUMEHTOB H JJa0OpAaTOPHBIX PabOT, KOTOPHIE B IporpamMme 1o (usuke 0ObenHEHBI B 00N CIIUCOK YYCHUYECKHX MPAKTUIECKUX padoT.
Beinenenne B yKka3aHHOM IepedyHe JIaOOpaTOpPHBIX pabOT, MPOBOJAMMBIX [UII KOHTPOJIS M OLEHKH, OCYIIECTBIISETCS YYaCTHUKAMHU
00pa30BaTeNLHOTO MpolLecca UCXO0Is U3 0COOEHHOCTEN IIaHUPOBAHMSI U OCHAIEHUs KabuHeTa (usuku. [Ipu 3TOM obecrieunBaeTcst OBIaJeHUE
00yJaromuMHUCs YMEHUSMH IPOBOANTH KOCBEHHBIE H3MEPEHHUS, NCCIICAOBAHMS 3aBUCHMOCTEH (DU3MYECKUX BEIMYHH U ITOCTAHOBKY OIBITOB 110
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bosnblioe BHUMaHKE yeseTcsl PeLeHUI0 pacuETHBIX M KaUeCTBEHHbIX 3ajad. [Ipu 3ToM Juist pacu€THBIX 337a4 IPUOPUTETOM SIBIISIOTCS
3aJjaul C SIBHO 33JJaHHOM (PU3MUECKONW MOJIENbIO, MMO3BOJIAIONINE IPUMEHATh U3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOrO paszeia
Kypca, TaK W WHTETPHPYS 3HAHHUS M3 Pa3HBIX pasfenoB. JIs KadecTBEHHBIX 3a7ad MPHOPUTETOM SIBISIFOTCS 3aJaHUs Ha OOBSCHEHHE
NpoTeKaHus (GU3UIECKUX SBICHUN M MPOILECCOB B OKPYKAIOIIEH KU3HH, TPEOYIOHe BHIOOpa GU3NIECKON MOJENH /ISl CUTYAIlMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ tpedoanmsmu ®I'OC COO k marepHallbHO-TEXHUYECKOMY OOECIeueHUI0 yuyeOHOro mpoiecca 0a3oBbId YPOBEHb
Kypca (GU3MKM HA YPOBHE CpeAHEro oOmiero oOpa3oBaHUs JOJDKEH M3y4yaThbCs B YCIOBHSIX MPEIMETHOro KaOwHeTa (DM3WKH WM B yCIOBHAX
MHTETPUPOBAHHOIO0 KaOMHETa MPEIMETOB €CTECTBEHHO-HAyyHOro mukia. B xabuHere QU3MKK JOHKHO OBITH HEOOXOIMMOE J1abopaTopHOE
o0opyJi0BaHUE Ui BBIINOJIHEHUS YKa3aHHBIX B IporpaMMme Mo (U3MKE YYEHHYECKMX MPAKTUYECKHX padoT M JIEMOHCTPALMOHHOE
o0opyaoBaHue.

JlemoHcTpanoHHOEe 00opyoBaHue (HOPMUPYETCS B COOTBETCTBUHM C MPUHIMIIOM MHUHHUMAJIbHOW JIOCTATOYHOCTH U oOOecredyuBaeT
MIOCTAaHOBKY TEPEYHCICHHBIX B MpOrpaMMe 1Mo (U3HUKE KITIOUYEBBIX JEMOHCTpPAIUi /ISl MCCIENOBAaHHUS HM3Y4YaeMbIX SIBJICHUN W TPOIECCOB,
HMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe o0O0OOpyIOBaHHE [JIsI YYEHHYECKUX MPAaKTUYeCKHX paboT ¢GopMupyercs B BHJE TEMaTHYECKHMX KOMIUIEKTOB H
oOecrieunBaeTcsl B pacu€Te OJHOTO KOMILIEKTa Ha JBYX OOydaromuxcs. TemMarndeckne KOMIUIEKTHI JJaOOpaTOPHOTO 00OpYAOBAHUS TOJIKHBI



OBbITh IOCTPOEHBI HA KOMIUIEKCHOM HMCIIOJIb30BaHUM aHAJIOIOBBIX U LIU(POBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BUIC U(PPOBBIX Ta0OPATOPHIA.
OCHOBHBIMU TIENISIMHU U3Y4EHUS (PU3UKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpOBaHHUE HHTEpPECa M CTPEMIICHHUS OOYYarOIIUXCsS K HAYYHOMY H3YyUCHHIO IMPHPOJbI, PA3BUTHE WX HHTEIUICKTYAIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJACTABICHUI O HAYYHOM METOJC IMO3HAaHWS M (OPMHUPOBAHUE HCCIICAOBATEILCKOTO OTHOMICHHS K OKPY)KAIOUIHMM
SIBIICHUSIM;

(dbopMHpOBaHHWE HAYYHOTO MHUPOBO33PCHHUS KaK pe3yjibTaTa M3y4YCHHsS OCHOB CTPOCHHS MaTepuu M (DYHIAMEHTAIbHBIX 3aKOHOB
(1076370478

(dbopmupoBaHUEe YMEHHI OOBSICHSTD SIBJICHHUS C UCIOJIb30BAaHUEM (PU3UUCCKUX 3HAHUI U HAYYHBIX JOKA3aTEIIbCTB;

(dbopMHpOBaHUE TPEICTABICHUH O POJIM PU3UKH JUTS Pa3BUTHSI JPYTUX ECTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTrokeHre ITHX Iejeld o0ecreynBaeTcsl PEIICHUeM CICAYIONIMX 3a/1a4d B Mpollecce M3YYCHHUs Kypca (DM3MKH HA YPOBHE CPEIHETO
o01rero oOpa3oBaHus:

PHOOPETEHUE CUCTEMBI 3HAHUH 00 00IIMX (PU3NICCKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUAX, BKIIIOUAsT MEXAaHUKY, MOJICKYIJIPHYIO
bu3KKy, 3EKTPOIMHAMHUKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI aCTPO(DU3HKY;

(GbOopMUPOBaHUE YMEHHI MPUMEHSATh TCOPETHUSCKUE 3HAHUS JUIS OOBSICHCHHS (PU3NUYCCKUX SBICHUN B MPHUPOJAC W JUIS MPUHSATHS
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEUIeHUs pa3IUYHbIX 3aJad C SBHO 3aJlaHHOM (u3Mueckol MoJenblo, 3a1ad, M0Jpa3yMeBaroINX
CaMOCTOSITENIbHOE CO3/JaHue (PU3NYECKON MOJIEH, aIEKBATHOMN YCIOBUSM 3a/1auH;

MOHUMaHWEe (PU3MUYECKUX OCHOB M MPUHIIUIIOB JIEUCTBUS TEXHUYECKUX YCTPOWUCTB M TEXHOJIOTMUECKHX MPOIIECCOB, UX BIUSHUS Ha
OKPY’KAIOIIYIO CpeNy;

OBJIQJICHHE METOJaMHU CaMOCTOSITEIbHOTO IJIAHWPOBAHUS M TPOBENCHUS] (PU3NUECKHX IKCIIEPUMEHTOB, aHAJIN3a U WHTEPIpPETALNH
uH(pOpMaLnK, ONPeIeTIeHHs] JOCTOBEPHOCTH MOIYUEHHOIO Pe3yJIbTaTa;

CO3JIaHUE YCIIOBUH JUISl PA3BUTUSL YMEHUM IPOEKTHO-UCCIIEI0BATENIBCKON, TBOPUYECKOU IESTENBHOCTH.

Ha usyuenue ¢usuku (6a30BbI yPOBEHB) Ha YPOBHE CpeAaHETO o0Imero oopasoBanusi orBoautcs 68 gacoB: B 11 kimacce — 68 gacos (2
yaca B HEJIEII0).

[Ipennaraemeiii B mporpamme 1Mo (hU3MKE MEepeueHb JIa0OPAaTOPHBIX U MPAKTUUYECKUX PAOOT SBISETCS PEKOMEHIOBAHHBIM, yUUTENb
JieraeT BBIOOp MPOBEACHUS Ja00PaTOPHBIX PaOOT U OMBITOB C YYETOM WHIUBUIYATHHBIX OCOOEHHOCTEH 00yJarOIIMXCs.

COJAEPKAHUE OBYYEHUSA
11 KUIIACC



Paznen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrosiHHbie MarHuThl. B3auMojelcTBHME NOCTOSIHHBIX MarHuToB. MarHuTHoe mnoJie. Bektop MarHutHOW uHAYKUWU. [IpuHimn
CYNEPIIO3UITUN MAarHUTHBIX ToJied. JIMHNM MarHuTHOM MHAYKIMK. KapTuHa THHUI MarHUTHOW WHTYKIIUU TTOJISI ITOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1moJie MPoBOJHUKA ¢ TOKOM. KapTuHa JNMHUI MHAYKIIMU MAarHUTHOTO TOJIA JYIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJIHMKA, KaTyIIKU ¢ TokoM. OnbIT Dpcrena. B3anmoelicTBie mpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOIyJIb ¥ HallpaBJICHHE.

Cuna JlopeHua, e€ Moaynb U HanpaBieHue. [[BrkeHNe 3apsHKEHHOM YaCTHIIBI B OJHOPOJAHOM MarHUTHOM mone. Pabota cumnsl JlopeHia.

SIBneHue 2JIEKTPOMAarHUTHOM WHAYKUMH. [lOTOK BEKTOpa MAarHUTHOW WHAYKIMH. OJIEKTPOJABMXKYINAS CUJAa HMHAYKIUU. 3aKOH
AJIEKTPOMArHUTHOM MHAYKUMU Papanes.

BuxpeBoe snekTpuueckoe mosie. DIeKTPOABMKYIIAs cuja WHIAYKIUH B MPOBOAHHMKE, JBUXKYIIEMCS MOCTYHNATENIbHO B OJHOPOIHOM
MAarHuTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBJICHHE CAMOUHIYKIIMH. DJIEKTPOABIKYIIIAS CHJIa CAMOUHTYKIIUH.

DHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHudeckue ycTpoMcTBa M MPAKTUUECKOE MPUMEHEHHUE: TMOCTOSHHBIE MArHUTHI, SJIEKTPOMATrHUTHI, SJEKTPOJABUTATEINb, YCKOPUTEIH
AJIEMEHTAPHBIX YACTHUII, MHIYKIIMOHHAS TIE€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHWE AIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMozeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHila Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITHH.

ITpaBuio Jlenna.

3aBUCUMOCTbD AJIEKTPOJBHKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



M3y4eHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.
HccnenoBanue JeiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3pean 5. Kose6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KO1EOAHUS

Konebarenbnas cuctema. CBoOOIHBIE MexaHWUYecKue koyieOanus. ['apmonmueckue konebanus. [lepuon, gacrora, ammummryaa u ¢asza
kojeOanuii. IlpyKMHHBIH MasTHHK. MaTeMaTWYeCKHi MasTHUK. YpaBHCHHE TapMOHWYECKMX KoJjieOaHui. IIpeBpamieHue sHepruud mnpu
FapMOHUYECKHX KOJIeOaHUSX.

Konebarenbublii koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJEOAHHWS B HACATHHOM KOJeOAaTEIbHOM KOHType. AHAIOTHUS MEXKIY
MEXaHMYECKUMH M JJIEKTPOMAarHUTHBIMU KoiieObanusimu. Popmyrna Tomcona. 3akOH COXpaHEHHUS PHEPTUU B HACATBHOM KoJeOaTeTbHOM
KOHTYpe.

[IpencTaBiaeHne O 3aTyXarOIUX KOJIeOaHUsIX. BoIHYKIeHHbIE MeXaHHUeCKre KoyieOanus. Pe3oHanc. BoiHyXICHHbIE JIEKTPOMArHUTHBIC
KoJieOaHusl.

[TepemennbIil Tok. CHHYCOUAANBHBIN IEpeMEHHBIA TOK. MOIHOCTh IEPEMEHHOr0 TOKA. AMIUIUTYJHOE U JIEUCTBYIOLIEE 3HAUEHUE CUJIbI
TOKA Y HAIIPSKCHHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTpPeOIECHUE SJICKTPUUECKOM SHEPruu. DKOJIOTMYECKHE PHUCKH TMPU TPOU3BOJACTBE
anekTposHeprun. KynbTrypa UCOIb30BaHus JIEKTPOIHEPTUH B TIOBCETHEBHOM JKU3HH.

Texanueckne yc’[‘pOﬁCTBa U TPAKTHYCCKOC TIPUMCHCHUC! BHGKTpI/I‘-IGCKI/If/’I 3BOHOK, TCHECpAaTop MNECPEMCHHOIO TOKa, JIMHUH
AIIEKTpOIIepe/Iay.

Llemoncmpayuu

HccnenoBanue napameTpoB KojiedaTenbHOM cucTeMbl (IPY>KMHHBIN WJIM MAaTEMATUYECKUN MasTHUK).
HabGmronenue 3aryxaromux KojaeOaHmid.

HccnenoBaHre CBONCTB BBIHYKICHHBIX KOIEOaHUI.

Habmronenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcnumiorpaMmsl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHHS OT BPEMEHH ) JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHMiA.
Pe3onanc npu mocienoBaTeIbHOM COSTMHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH M KOHACHCATOpa.
Mogenb TUHUU 3AEKTPOIEepEaauH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
HccnenoBanue 3aBUCMMOCTH NIEpHO/AAa MaJIbIX KOJIEOAHU Ipy3a HA HUTU OT JUIMHBI HUTH U Macchl Ipy3a.



HccenenoBanue nepeMEeHHOro TOKa B €N U3 MTOCIIEI0BATEIbHO COEUHEHHBIX KOHIEHCATOPA, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUMHbIE 60IHbL

MexaHuueckre BOJIHBI, yclI0BHs pactipoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepednsle U pooIbHbIE
BOJIHBL. IHTepdepentns u nudpakins MEXaHUUECKUX BOJIH.

3ByK. CKOpOCTh 3BYKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJIHBI. YCJIOBHUSl HW3JIyuyeHUs OJJIEKTPOMAarHUTHBIX BOJH. B3amMHas opueHtanus BektopoB E, B, V B
AIIEKTPOMArHuTHON BoJHE. CBOICTBAa AJIEKTPOMArHUTHBIX BOJIH: OTpPa)KE€HHE, MpPEIOMIICHHE, Mosipu3anus, Audpaxmus, uHTepPEpeHIHs.
CKOpOCTh 31EKTPOMArHUTHBIX BOJIH.

[kana 3m1eKTpoMarHUTHBIX BOJH. [I[puMeHeHre 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIUIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DJEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIeH cpeibl.

TexHuueckue ycTpoicTBa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI, YJIbTPa3ByKOBas AUArHOCTUKA B TEXHUKE M
MeAUIIMHE, Pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHA, TeJaedon, CBYU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Habmroienue oTpaskeHus U MpeioMIICHHUS] MEXaHUUECKUX BOJIH.

Habmonenne nuntepdepeHnm U AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOnroneHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIMTY/I0H U 4acTOTOW KosleOaHUH.

HccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXkKeHUE, peoMIIeHHE, MoNIpu3aius, Audpaxius, HHTeppepeHIusL.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsMonuHeiiHOEe pacnpoCTpaHEeHUE CBETa B OHOPOIHOM cpefe. JIyd cBeTa. TodeuHblid HCTOUHHK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300paxeHnit B MJIOCKOM 3epKaje.

[Tpenomnenue cBeta. 3aKkOHBI MpeIOMJIEHHs cBeTa. AOCONIOTHBIA IOKa3zaTelb MpenomieHHs. [lolHoe BHYTpeHHEee OTpaKeHHE.
IIpenenbHBIN yTOa MOJHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxxkHbli cocTaB 6enoro cera. L{ser.

CoOuparomue ¥ pacceuBaromue JUH3bl. ToHKasg JuH3a. POKYCHOE pPAacCTOSHHE M ONTHYecKas cuia TOHKOM nuH3blL IlocTpoenue
n300pakeHHii B COOMPAIOIINX U pacceuBaroIuX JuH3ax. PopMysia TOHKON JIMH3BI. Y BEJIMYEHUE, TaBaeMOe JIMH3O0M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.



BonnoBas ontuka. Uurepdepennuss cBera. KorepeHTHble HMCTOYHHUKH. YCIOBUS HAONIOJIEHUS MAaKCUMyMOB W MHUHHMYMOB B
uHTEp()EPEHITMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakmus ceera. JudpaknuonHas pemeérka. Y caoBre HAOMIOACHHS TIaBHBIX MAKCUMYMOB TIPH TaICHUH MOHOXPOMATHYECKOTO CBETa
Ha TU(PPaKIIUOHHYIO PEHIETKY.

[Tonsipu3zanus cBeTa.

TexHUYEeCKUEe yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: OUYKH, Nyma, (oToammapar, MPOSKIIMOHHBIN armapar, MHKPOCKOI, TEJIEeCKOII,
BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS PEIIETKA, MTOJISIPOHI.

Jlemoncmpayuu

[TpstmonuHEetHOE paclipocTpaHeHne, OTpakeHUe U mpenoMieHue ceerta. OnTuueckue mprudopshl.

[TomHOE BHYTpEHHEE OTpakeHHne. MoJIellb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mogenu MUKpPOCKOTIA, TEIECKOIa.

Hab6nronenue naTepdEepeHIINN CBETA.

HaGmronenne nudpaknuu cBera.

HabGmonenue qucnepcuu ceerta.

[TomydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomrydenue ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

HaGroieHne nossipu3aium cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

H3mepenue nokaszarens IpeJoMISHHS CTEKIIa.

HccnenoBanre CBONCTB N300paKeHUI B JTMH3AX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI CIeIHAJIBLHONM TEOPHH OTHOCHTEJIBHOCTH
I'paHnLBI IPUMEHMMOCTH KJIACCUYECKOW MeXaHUKH. I1oCTynaThl ClieMalbHONM TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOIYJIS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.
OHeprusi ¥ UMITyJIbC PEISITUBUCTCKON YaCTHLIBI.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIIbl. DHEPIUs MOKOSL.

Paszpen 7. KBanToBas pusuka



Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. Popmyiia [lnanka cBsi3u 3Heprun (HOTOHA € €ro YacTOTOH. DHEPrust U UMIYJIbC (POTOHA.

OtkpeiTue u uccneaopanue horodpdexra. Onbitel A. I'. CtoneroBa. 3akoHbl porodddekra. YpaBHenue DiiHmTeHa 11 Gotodrddexra.
«Kpacnas rpanuma» portodrddekra.

JaBnenue cBera. OnbiTel I1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHUUECKUE yCTPONWCTBA U MIPAKTUYECKOE PUMEHEHHE: (POTOIEMEHT, (POTOIATIMK, COTHEUHAst OaTapesi, CBETOAUOI.

Jlemoncmpayuu

@010 heKT Ha YCTAaHOBKE C LIMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

Cseroauo.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiTel Pe3epdopaa no paccesuuto o -gactuil. [Inanerapnas monens aroma. [locrynarsl bopa. U3nydyenue u
noryomenne (OTOHOB TPHU TEPEXoJe aToMa C OJHOTO YPOBHS DHEPruM Ha Jpyroil. Buasl crektpoB. CHeKTp ypoBHEW PHEPTUU aTroma
BOZOpPOJA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoitns. KoprnyckynsipHO-BOJHOBOM 1yanu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHnuyeckue ycTpoHcTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHainu3 (CIIEKTPOCKOIT), Ja3ep, KBAHTOBBIH KOMIIBIOTED.

Llemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHelyaTbIX CIIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. Amomnoe s0po

DKCTIepUMEHTBI, J0Ka3bIBAIONINE CIOXKHOCTh CcTpoeHus sapa. OTkpeiTHe panunoaktuBHOCTH. OmnbiThl Pesepdopna mo ompeneneHuto
CoCTaBa paJInOaKTUBHOTO n3nydeHus. CBolicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paInoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpriTHE IpOTOHA U HelTpoHa. HyknonHas moznens siapa ['eiizendepra—lBanenko. 3apsin sapa. MaccoBoe uncio sapa. M3oTormnsl.

Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. 'amMa-u3ayyeHue. 3aKoH paMOaKTUBHOTO pacmaja.



DHeprus CBS3U HYKIJIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SAED.

SAnepuswiii peakrop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M TEPCHEKTUBHI SACPHOW SHEPTETUKH. DKOJOTHMYECKUE ACIEKTHI sIICPHOU
SHEPIeTHUKHU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.

OyHnaaMeHTanbHbIE B3auMoelcTBus. EquHcTBO hr3nyeckoit KapTHHBI MHUpA.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TO3UMETp, KaMepa BuiibcoHa, snepHblil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOQU3UKHU

Ortanel pa3BUTHs acTpoHOMUH. [IpHKiIaHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3an0ro Heba. Co3Be3ust, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKCHHUE.

Conneunas cucrema.

Connue. Conneunast axkTuBHOCTh. Mcrounuk sHeprunm ConHua W 3BE3A. 3BE31bI, UX OCHOBHBIE XapaKTepUCTUKH. Jlmarpamma
«CTIEKTpaJbHBIA KJIaCC — CBETHMMOCTBY». 3BE3/bl IVIABHOW IOCIIEIOBATENbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ul 3BE3J TJIABHOM
nocJeA0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpeMEHHBIE IPEACTABICHUS O MPOUCXOKIACHUH U 3Boaonnu CosHLa U 3BE37. DTamsl
JKU3HHU 3BE3.

Mneunsiii [Iyte — nama Namaktuka. [lonoxxenne u nBuwxkenue Comuia B [Mamaktuke. Tumbl ramakTuk. PaguorajakTUKU M KBa3aphbl.
UYEpHbIe ABIPHI B sIpax TAIAKTHK.

Bcenennas. Pacinpenne Beenennoit. 3akon Xa66sa. Pa3zoeranune ranakruk. Teopus bonbiioro B3pbiBa. PennkToBoe n3nyueHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmoienuss HeBOOPYKEHHBIM TJ1a30M C HCHOJIB30BAaHUEM KOMIBIOTEPHBIX MPUJIOKEHUHN N7l ONpENEleHUs IMOJIOKEHUST HeOECHbIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/11si CeBEpHOro MOMyIIapUs U sIpKUE 3BE3]IBL.

Habmonenus B Teneckon Jlynsl, nmiaaner, Mieunoro IlyTu.

O0o0uaroniee MOBTOPEeHHE



Ponp GpU3MKM 1 aCTPOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTMYECKOH, COLIMAIBHOM U 3TUYECKOM cdepax AesaTelnbHOCTH YeI0BeKa, pojb U
MecTO (DM3MKH M aCTPOHOMHHM B COBPEMEHHOW HAayyHOW KapTUHE MHUpA, pOib (U3NYECKOH TEOpHUH B (OPMHUPOBAHUHU MPEICTABICHHNA O
¢u3nveckoil kapTHHE MHpa, MECTO (PU3MUECKOW KapTUHBI MHpa B OOLIEM DIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IMPEACTaBICHUH O
IIPUpOJIE.

MexnpeaMeTHbIe CBS3H

N3zyuenmne kypca ¢usmku 6a3oBoro ypoBHsS B 11 Kiacce OCymIeCTBISETCS ¢ YYETOM COJEPKATENbHBIX MEXKIIPEIMETHBIX CBS3EH ¢
KypcaMH MaTeMaTUKU, ONOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nonamus, CBSI3aHHbIE ¢ U3yUYEHHEM METOAOB HAy4YHOT'O MO3HAHMS: SBJICHHE, HAy4YHbIN (akT, runoresa, puzndeckas
BEJIMYMHA, 3aKOH, TEOPHUs, HAOII0/IeHHE, SKCIIEPUMEHT, MO/IEIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHHEe CHCTEMbl ypaBHEHUN, TPUTOHOMETPUYECKHE (PYHKLIMH: CUHYC, KOCHHYC, TaHIE€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIIMH Ha OCHU KOOPJHMHAT, CI0KEHUE BEKTOPOB, IIPOU3BOIHBIE JIEMEHTAPHBIX (PYHKINH,
IPU3HAKKU 000U TPEYTOJIbHUKOB, ONpeeIeHNe oAU IIOCKUX GUryp U 00bEMa Tell.

buonoeus: >nextpuyeckue sBICHUS B )KMBOH IpUpOAE, KoneOaTeabHbIe JABUKEHHS B )KMBOW MPUPOJE, ONTUYECKHE SIBJICHUS B KUBOU
IIPUPOJE, IEUCTBUE PAIUALIMN HA KUBBIE OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJ, KDUCTAJUTMYECKasi CTPYKTYpa TBEPBIX TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAITMUECKONW PEIIETKH,
CIEKTPAJIbHBIN aHAJIN3.

l'eoepaghus: MmarHuTHbIE 10JIIOCA 3€MIIH, 3aJI€KM MAaTHUTHBIX Py, HOTOChEMKA 3eMHOI TOBEPXHOCTH, MTPEICKa3aHIE 3eMIIETPSICEHUH.

Texnonozus: TMHAN DIIEKTPOIIEpPEaad, T€HEPaTOp MEPEMEHHOIO TOKA, 3JIEKTPOABUTAaTENb, MHAYKIIMOHHAS 1€4b, pajap, paIHuOIpPUEMHUK,
TEJEeBU30p, aHTEHHa, TesedoH, CBY-neub, MpOEeKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJHEYHas OaTapes.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI IO ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

OcBoenue ydeOHoro mpeamera «®Pu3mka» Ha YpPOBHE CpenHero oOmiero oOpa3zoBaHusi (0a30BBIA ypOBEHb) JTOJDKHO OOECIEYUTh
JTOCTHIKEHHUE CIEAYIONUUX JTUYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3yNbTaThl OCBOEHUsI y4yeOHOro mnpeamera «PuU3MKa» MOJDKHBI OTpakaTh TOTOBHOCTh U CIOCOOHOCTH OOYyYaroLIUXCS
PYKOBOJCTBOBaTbCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3MIMENH JMYHOCTH, CHUCTEMOH IEHHOCTHBIX OPHEHTAlUMH, MO3UTHUBHBIX BHYTPEHHUX
yOexIeHUH, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSM POCCHICKOT0 O0IECTBa, PACHIMPEHHE HKU3HEHHOTO OIbITa U ONbITa JEATEIbHOCTH
B [IPOLIECCE peaInu3ali OCHOBHBIX HAIIPABIECHUN BOCIIUTATEIIHON ACATEIBHOCTH, B TOM YHCJIE B YACTH:
1) rpamaaHCKOro BOCIIMTAHUS:



c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3ULIMK 00yYarOLIErocsi Kak akTHBHOTO U OTBETCTBEHHOTO UJIeHa POCCUNCKOro OOIIeCTBa;

MPUHSIITHE TPATUITUOHHBIX 00IIEUYETOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUICCKIX [IEHHOCTEIH;

FOTOBHOCTb BECTU COBMECTHYIO JCSTEIBHOCTh B HWHTEpPEcax TIPaKJaHCKOro OOIlecTBa, ydacTBOBaTh B CAaMOYIpaBICHUU B
00pa3oBaTeNbHOI OpraHu3aluu;

yYMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMU B COOTBETCTBHHU C UX (DYHKLIMAMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMaHUTApHOW U BOJIOHTEPCKOU JESITEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpMUPOBAHHOCTH POCCUMCKON I'PaxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUUCKHX YUEHBIX B 001acTH (DU3UKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIGHMBATh CHUTYAlMI0 M MPUHUMATh OCO3HAHHBIC PELICHHs, OPUEHTUPYSACh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH, B TOM YHUCJIE B ACSITEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJ[a B TOCTPOECHUE YCTONYNBOTO Oy IyIIEero;

4) 3¢TeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHUE K MUPY, BKJIIOYAst SCTETHUKY Hay4HOT'O TBOPYECTBA, IPUCYIIETo (PU3NUECKON HayKe;

5) Tpy/10BOT0 BOCIUTAHUS

WHTEPEC K pa3InuHbIM chepam mpoPecCHOHATLHON IEATEIbHOCTH, B TOM YHCIIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOMW, YMEHHUE COBEpIIaTh
OCO3HAHHBII BBIOOP Oyaymei mpodeccuu 1 peaanu30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH (PU3UKH HA IPOTSHKEHUU BCEH KHU3HU;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

c(OpMUPOBAHHOCTh 3KOJOTUYECKON KYJIbTYpPbl, 0OCO3HAHUE II100AIBHOI0 XapaKTepa SKOJIOTMUECKUX Mpodiiem;

IUTAHUPOBAHKE U OCYIIECTBIEHUE IEHCTBUI B OKPY>KAIOILIEH Cpe/ie Ha OCHOBE 3HAHMSI LI€JIe yCTOWYMBOTO pa3BUTHS YEIIOBEUECTBA;

paciIMpeHne OMbITa AeITeIbHOCTH YKOJIIOTUYECKOM HAMIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAaHUH 10 (DU3HKE;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(hOopMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (DU3UIECKON HAYKH;

OCO3HAaHWE TIICHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTH B TIpollecce U3Y4YeHUs] (U3HKKA OCYHICCTBIISITH TPOCKTHYIO U
MCCIIEI0BATENbCKYIO ACSITENIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
ba3soBble Jlornyeckue a1ecTBUA:
CaMOCTOSITENILHO (POPMYITUPOBATH U AKTYaTN3UPOBAThH MTPOOIIEMY, pacCCMATPUBATh €€ BCECTOPOHHE;
ONpENENATh UEIH AESITEIIbHOCTH, 3a1aBATh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3pabaTeIBaTh IJIaH PEIICHUS MTPOOIEMBI C YIETOM aHAN3a UMEIONINXCS MAaTEPUATbHBIX M HEMaTEPHAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JIESATEIHHOCTbD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEJISIM, OLIEHUBATh PUCKHU MOCIEICTBUN EATEIbHOCTH;
KOOPJMHHUPOBATH U BBHIOIHATH padOTy B YCIOBHSIX peajibHOr0, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.
ba3oBble uccienoBareibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH MTOHATHSIMHI H METOIaMU (PU3UUYECKON HAYKU;
BJIQJIETh HABBIKAMU Y4YEOHO-UCCIIEIOBATEIbCKON U MPOEKTHOM NEATENbHOCTH B 00JAacTH (PU3UKU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB pelIeHHs 3a1a4 (U3HMUECKOT0 COACPkKAHU, IPUMEHEHHUIO PA3TUYHBIX METOJI0B TTO3HAHMUS,
BIIAJICTh BUJAAMH JESATEIHLHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUU, MPEeoOPa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX
Y4eOHBIX CHTYAIUsIX, B TOM YHCIIC TIPU CO3aHUH YICOHBIX MIPOCKTOB B 00JIACTH (PU3UKH;
BBISIBJIATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U M aKTyaJM3UpOBaTh 3aady, BbIIBUIATHh TUIIOTE3y €€ PEIICHMs, HAXOAUTh apryMEHThI IS
JI0OKa3aTelIbCTBa CBOMX YTBEPKICHUM, 3a/1aBaTh NapaAMETPbl U KPUTEPHUH PELICHUS;
aHAJIM3UPOBATh TIOJYYCHHBIC B XOJE PEHICHUS 3a7a4yd Pe3ybTaThl, KPUTHYECKH OILIEHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCIIOBHSIX;
CTaBUTh U POPMYTUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTENbHOM I€ATEIHHOCTH, B TOM YKCIE MPU U3yUYeHUH PU3UKH;
JaBaTh OLIEHKY HOBBIM CHUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT,
YMETh MIEPEHOCHUTH 3HAHUSA 10 (PU3HUKE B MPAKTUUECKYIO 001aCTh )KU3HEAEATEIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIC TOAXOAbI U PEIICHHUS;
CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUSI.
PabGora ¢ undopmanmeii:
BJIAJICTh HAaBBIKAMH TOJIy4eHUS HHPOpMaIuy PU3NIecKoro Coaep KaHus U3 UCTOUHUKOB PAa3HBIX TUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISTh
MOWCK, aHaJIN3, CHCTEMAaTU3allMI0 U UHTEPIIPETALNIO HH(POpMAIIUK Pa3IMYHBIX BUAOB U (hOPM MPEICTABICHHUS,
OIICHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;



UCTIONIb30BaTh CPENCTBA WH(POPMAIIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTMH B PEHICHMH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX H
OpPraHU3alMOHHBIX 3a/1a4 C COOJIOJICHHEM TPEOOBAaHHI SPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHHsl, TPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;

CO371aBaTh TEKCTHI (PU3UYECKOTO COAEP)KAHHWS B Pa3IMUHBIX (GopMarax ¢ yuy€ToM HazHaueHHs WHGOPMAIMM U IIEJICBOI ayIuTOpuUH,
BBIOMpAst ONTUMAIBHYIO (POPMY NPEICTABICHUS U BU3YJIN3AIHH.

KoMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIICHHE HA YpoKaX (PU3MKU U BO BHEYPOUHOH 1eATeIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYaIMi U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JOTHMYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCIIOJIb30BAHUEM A3BIKOBBIX CPECTB;

MMOHUMATh U UCIOJIb30BaTh MIPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATbHOU PabOTHI;

BBIOMpATh TEMATUKY U METO/bl COBMECTHBIX ACHCTBUI ¢ yUETOM OOILIUX UHTEPECOB U BO3MOXKHOCTEH KaXKIOT0 YieHa KOJIJICKTUBA;

MIPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OPIaHU30BbIBATh U KOOPAMHUPOBATH JECUCTBUS IO €€ JOCTUKEHUIO: COCTABIATH ILJIaH
JIEUCTBUM, pacIIpeiesATh POJIM C yUETOM MHEHUN YYaCTHUKOB, 00CYK/IaTh pPe3yIbTaThl COBMECTHOU PaOOTHI;

OIICHUBATh KA4€CTBO CBOETO BKJIA/a U KaXKI0T0 YYaCTHHKA KOMAaH/IbI B OOIIMI PEe3yJbTaT M0 pa3paboTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBBIE POEKTHI, OLEHUBATh UJIEH C MMO3ULIMY HOBU3HBI, OPUTUHAIILHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETHYECKOE IOBEJACHHE B Pa3UYHBIX CHUTYalUsX, MPOSBISATH TBOPUYECTBO M BOOOpakeHHe, OBITh
VHUIMATUBHBIM.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe T1eiiCTBHSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENLHYIO JESITEIbHOCTh B 00MacTH (PU3WKU U aCTPOHOMHH, BBHISBISTH MPOOJIEMBI, CTAaBUTh U
dbopmyIupoBaTh COOCTBEHHBIC 33/1a4H;
CaMOCTOATCIIBHO COCTAaBJIATH IIJIAH PCUHICHUA pvaéTHBIX 1 KaUC€CTBCHHBIX 3a/Jia4d, IIJIaH BBIITOJIHCHUSA HpaKTH‘ICCKOﬁ pa6OTI>I C y‘{éTOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTEHUIA;
JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 32 PELICHHUE;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
croco6cTBOBaTh (HOPMHUPOBAHHUIO U TMPOSBICHUIO JPYIUIIUU B 00JacTé (DU3MKH, TOCTOSIHHO TOBBIIIATH CBOM 00Opa3oBaTENbHBIN U
KYJbTYPHBIN YPOBEHb.



CaMOKOHTPOJIb, IMOIUOHAJIbHbIH HHTE/VIEKT:

JIlaBaTh OLEHKY HOBBIM CUTYAaIIUsIM, BHOCUTh KOPPEKTHUBBI B ICSITEIIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIQJICTh HABBIKAMU MO3HABATEIBHON peieKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHUI M MBICITHTEIBHBIX IIPOIECCOB, X PE3YIhTATOB
1 OCHOBaHHH;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallld, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIEITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPaBO APYTUX HA OMIUOKH.

B nporecce MOCTHKEHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOrPAMMEBI 10 (U3HKE I YPOBHS CPEAHETO OOIIEero oOpa3oBaHUS Y
00y4aroIIUXCsl COBEPIICHCTBYETCS SMOIMOHATBHBINA MHTEIUIEKT, IPEANoNaraonui chopMrupoBaHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAIIBHOE COCTOSIHUE, BUIECTh HANpPaBIECHUS Pa3BUTHsI COOCTBEHHOM
HIMOIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSI, BKJIIOYAIOIIEIO0 CAaMOKOHTPOJIb, yYMEHHE MPUHMMATh OTBETCTBEHHOCTh 3a CBOE IOBEIEHUE, CIOCOOHOCTh
aJaTUPOBATHCS K SMOIMOHATIBHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHUBAIIUU, BKIIFOUYAIOIIEH CTPEMIICHHE K JOCTHXKEHHUIO 1IeTU U yCIeXy, ONTUMHU3M, HHUIIMATUBHOCTH, YMEHUE JI€HCTBOBAThH
MCXO/JIS U3 CBOMX BO3MOKHOCTEH;

AMIIATUH, BKIIOYAOIIEH CIOCOOHOCTH MOHMMATh MOIIMOHAIBHOE COCTOSIHUE APYTUX, YUYUTHIBATH €0 MPH OCYIIECTBICHUU OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEIKUBAHUIO;

COILIMATIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATH OTHOIIECHUS C JIPYTHMH JIIOJIbMHU, 3a00TUTHCS, MIPOSBISATH UHTEPEC U
paspemniaTh KOH(JIUKTHI.

NPEJIAMETHBIE PE3YJbTATbBI
K xoniy obyuenus B 11 ki1acce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPakaTh CHOPMHUPOBAHHOCTh Y O0yUaAIOLTUXCS
YMEHHM:
JEMOHCTPHPOBATh Ha MpUMEpax poiib U MeCTO (U3NKKH B (HOPMUPOBAHMH COBPEMEHHOW HAy4YHOW KApTUHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B TPAKTUUYECKOMN JACATEIHHOCTH JIFOJIEH, IIEJIOCTHOCTh U €MHCTBO (PU3UUECKON KapTUHBI MUPA;
YYUTHIBATh TPAHUIIBI IPUMEHEHHS H3yUYE€HHBIX (DU3MUECKUX MOJIECH: TOUSUHBIH dNIEKTPUUECKUIA 3apsl, JIyd CBETa, TOUCUHBI UCTOUHUK
CBeTa, A/IepHast MOJENb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7Jpa MIPH peleHnr GU3NYECKUX 3a/1a4;



pacrno3HaBaTh (U3MUECKUE SIBICHUS (MPOLECChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB J3JIEKTPOAMHAMHMKH W KBAaHTOBOW (DU3UKHU:
AIIEKTPUUYECKasi MPOBOAMMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JICHCTBUS TOKA, B3aUMO/ICHCTBHE MAarHUTOB, SJICKTPOMAarHUTHAS
UHIYKIUS, JCWCTBHE MAarHUTHOTO IIOJII HAa TPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apsijl, SJCKTPOMAarHUTHBIE KOJEOAaHWS W BOJIHBI,
NPSIMOJIMHEHHOE paclpOCTpaHEeHHUE CBETa, OTPaKEeHUE, MpejoMiIeHre, nHTepepeHus, Aupakiusa U MoJspu3anus CBeTa, IUCIEpCUs CBETa,
dotoanekrpuueckuii 3hdext (Ppororddexr), cBeToBOE AaBICHHE, BOSHUKHOBEHHE JTUHEHYATOrO CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAS U
HCKYCCTBEHHAS PaIMOAKTUBHOCTE;

OIKCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (AJIIEKTPHUECKUE, MArHUTHBIC, ONTHYECKUE, AIEKTPHUYECKYIO MPOBOJUMOCTH PA3IHUYHBIX
Cpell) U BJIEKTPOMAarHUTHbIE SBJICHMs (MPOIECCHI), HCIONb3Yys (U3MUECKUE BEIWYMHBL: 3JICKTPUUECKUN 3apsll, Cujia TOKa, JIEKTPHUUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOe CONMPOTUBIICHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOABIIKYIIAA cujla, padoTa TOKa, MHIYKIUS MAarHUTHOTO TMOJ,
cuna Amnepa, cuia JlopeHna, HHIyKTUBHOCTD KaTYIIKH, YHEPTUS 3JCKTPUUYECKOTO W MAarHUTHOTO TOJEH, MEePHOA M 4YacToTa KojeOaHWil B
KOJIOATEIbHOM KOHTYpE, 3apsii M Chja TOKa B IPOIECCe TapMOHUYECKHUX DJICKTPOMArHUTHBIX KoJjeOaHWH, (OKYCHOE pacCTOSHUE U
ONTHUYECKAasl CUJIA JMH3BL, IPU OMHCAHUU MPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICI UCHOIB3YEMBIX BEIMYMH, UX 0003HAUEHUS U €TUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C JPYTMMU BETUYUHAMU;

OIMCHIBATH N3yUCHHBIE KBAHTOBBIC SIBIICHUS H MTPOIECCHI, UCTIONB3YS (PU3NIECKHIE BETHUYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJTUHA
BOJIHBI M YacTOTa CBETa, YHEPIHS M HMMITYJIbC ()OTOHA, MEPHOA TOIypacnana, dHEPTUs CBA3M aTOMHBIX sIEp, NMPH ONWCAHWH TPABHILHO
TPaKTOBaTh (U3UYECKUN CMBICI HCIIOJNBb3YyEMbIX BEJIMYMH, MX O0O3HAUEHUS U EIUHUIBL, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOLIUE TaHHYIO
(bu3NYECKYI0 BEIMYUHY C APYTUMHU BETMUYMHAMU, BBIYUCIISATH 3HaYCHHE (PU3NUECKON BEIUYUHBL,

aHATM3UPOBaTh (PU3MUECKHE TMPOIECCHl W SBJICHUSA, WCIONB3Ysl (U3MYECKHMEe 3aKOHBI W TPUHIUNBL: 3akoH Oma, 3aKOHBI
MIOCJIEIOBATEIFHOTO W TAapajUIeIbHOTO COCIMHEHHUsI TPOBOJHUKOB, 3akoH JIkoymns—JIeHna, 3aKOH SJIEKTPOMAarHWTHOW WHIYKIWH, 3aKOH
NPSIMOJIMHEHMHOTO paclpoCTpaHEHHs] CBETa, 3aKOHbl OTPAKEHMsI CBETa, 3aKOHbl NPEIOMIIEHUS CBETa, ypaBHEHHE OWHIITEHHa [UIs
doroaderra, 3aKOH COXpaHEHMs IHEPIUH, 3aKOH COXPAHEHUs UMITYJIbCA, 3aKOH COXPAaHEHMsI JIEKTPHUUECKOrO 3apsijia, 3aKOH COXpPaHEHMS
MaccoBOTO YHCJa, MOCTyJaThl bopa, 3akOH pajMOaKTHBHOTO paclajga, MpH STOM paszifyaTh CIOBECHYIO (DOpPMYITHUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIPAXKEHUE U YCIOBHS (IpaHuUllbl, 00JaCcTH) IPUMEHUMOCTH;

OTIpeIeNIATh HANIPABIEHUE BEKTOPA MHAYKIIMA MAaTHUTHOTO TOJIS POBOJIHUKA C TOKOM, CHIIBI AMIiepa u cuiibl JIopeHia;

CTPOUTH M OIMCHIBATh H300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJloM, TOHKOH JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3NUYECKHX SIBICHUH 1 TIPOIIECCOB C MCIIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA:
npu 3TOM (popMyIupoBaTh MPOOIEeMy/3a1ady U TUIIOTE3Y YIeOHOTO IKCIIEPHUMEHTa, COOMpPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYI0BaHUs,
MPOBOMTH OMBIT M JOPMYITUPOBATEH BHIBOIBI;

OCYILECTBIIATh MpPsSIMbIE U KOCBEHHbIE M3MEpEHUs (PU3MYECKHX BEJIMYMH, MPU 3TOM BBIOMpATh ONTHUMAIBHBIA CIOCOO M3MEpPEHHS U
UCTIOJIF30BaTh M3BECTHBIC METOBI OIIEHKH ITOTPENTHOCTEH N3MEPEHNUH;



MCCJIEI0BATh 3aBUCHUMOCTH (DM3WYECKUX BEIMYHMH C HCIIOIB30BAHMEM IMPSMBIX H3MEPEHUH: MPH 3TOM KOHCTPYHMPOBATh yCTaHOBKY,
(duKCHpOBaTh Pe3yJLTAThl MOTYUYEHHOW 3aBUCHUMOCTH (PU3MYCCKUX BEIMYMH B BUAC TAOMUIl M rpadHuKOB, JeNaTh BBIBOJLI MO Pe3yJibTaTaM
HCCIIC0BaHMS,

coOmomaTh TpaBuja O€30MacHOr0 TpyJda TMpU TPOBEICHHHM HCCIACAOBAaHMN B paMKax Y4YeOHOro »SKCIEpHUMEHTa, Y4eOHO-
HCCJIEI0BATEIbCKOM M MPOSKTHOM ACSITEIBPHOCTH C UCIIOJIB30BAHUEM U3MEPHUTEIIBHBIX YCTPOMCTB M JIAOOPATOPHOTO 000PYAOBaHUS;

peliaTh pacyEéTHHIE 3a/1a4M C SBHO 3aJIaHHOW (PM3MUYECKON MOJEIBIO, UCTIONB3Ys (PU3MUecKne 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAIN3a
YCIIOBUS 3a7a4d BBIOUPATh (PU3HUECKYIO MOJICIb, BBIACIATH (DU3HMUECKUE BEIMYUHBI U POPMYIIBI, HEOOXOIUMBIC ISl €€ pelIeHUs, TPOBOIUTh
pacy€Thl U OIICHUBATH PEATBHOCTD IMOTYUYCHHOTO 3HAUYCHUS (PU3NUECKON BEIMYUHBI;

pelarb Ka4YeCTBEHHBIE 3a/1aUi: BBICTPAUBATh JIOTHYECKH HEIPOTUBOPEUUBYIO LIENOUKY PACCYKIECHUU C ONMOPOW HAa U3YUYEHHbBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (DU3UYECKUE SBIICHHUS;

UCIIOJIb30BaTh MPH PEHICHUH YUYeOHBIX 3a7ad COBPEMCHHBIE HWH(OPMAIMOHHBIC TEXHOJOTHH IS IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEPIIPETAllMA U TPEACTaBICHUS Y4eOHON M HayYHO-MOMYJSPHONH HH(OpPMAIMK, MOJYyUYEHHOW U3 PAa3NUYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOTYYaeMy0 HHPOpMAIIHIO;

OOBSCHATH MPUHIIUIBI JCHCTBUS MallluH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOTO MCHOJIb30BaHUS B
IMOBCEAHEBHOM XKU3HU;

MPUBOIUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

WCIIOJIH30BaTh TEOPETHUECKHE 3HAaHUS MO (U3MKE B IOBCEIHEBHOM >KM3HM JUIA oOecriedueHusl 0€30mMacHOCTH TMpU OOpamlieHuu C
npudopaMu ¥ TEXHUYECKUMHU YCTPOMCTBAMHU, ISl COXPAHEHUS 3I0POBbSI U COOJIOJICHUS] HOPM IKOJIOTHYECKOTO TMOBEICHUS B OKpPYXKarolen
cpene;

paboTaTh B TPYMIE C BBIIOJHEHHWEM DPA3IMYHBIX COLUAIBHBIX POJICH, MIAHUPOBATh Pa0bOTy TPYMIBI, PallMOHAIBLHO PACHPEIENSTh
00s13aHHOCTH U TUIAHUPOBATH JIEATEITLHOCTh B HECTAHIAPTHBIX CUTYyAIUsAX, aJI€KBATHO OIEHUBATh BKJIAJl KAKIOTO U3 YYACTHUKOB T'PYIIIHI B
pelieHne paccMaTpuBaeMou MpooIeMBbl.

11 KUIIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Kontpoabsnbsie IIpakTnueckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsl

Paznen 1. JIEKTPOJANHAMUKA




MaruauTtHoe nosjie. DJIeKTpOMarHuTHasI bubmumorexa [IOK
1.1 11 1
UHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbHIC 9 0 bubmuorexa [JOK
' KoseGaHms https://m.edsoo.ru/7f41c97c
59 MexaHr4eCcKUe U 3JIEKTPOMarHuTHbHIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 0] 10 0
frriKa https://m.edsoo.ru/7f41c97c
Htoro no paznemny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CrIelIUAIBHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIIBHOCTH https://m.edso00.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 7
UICMEHTEI KBAHTOBOI OIITHIH 6 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
42 CTpoetiiie aToMa 4 0 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
43 ATOMEHOE 51pO > 0 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU



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

bubmuorexa [JOK

1 7 1
5 DNIEMEHTHI aCTPOHOMUU U acTpOhU3UKH 0 https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7

Paznen 6. OGOBHIAIOIEE IOBTOPEHUE

bu6mmoreka [IOK
6.1 0606 4 0 0
OPIIAIOTIEe TIORTOpEie https://m.edsoo.ru/7f41c97c

Hroro no pasgeny 4

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 8

11 KJIACC

No KouuyecTBO 4acoB Jlata JJ1eKTPOHHBbIE LU (PPOBHIE

, Tema ypoka Kontponbneie  IpakTHyeckue oOpazoBaTe/bHbIE
n/n Bcero M3ydeHus
padoThI padoTbI pecypchl

ITocTOsITHHBIE MAarHUTHL U UX
B3auMoJieicTBUE. MarHuTHoOE I0JIe. bubmuoreka [JOK

BekTop MarHuTHOM MHTYKIIUH. 06.09.2023  https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIUU

MarauTHo€ 1oJie MPOBOIHUKA C
2 ToKOM. OnBIT DpcTeaa. 1 0 0
BzaumopericTBue mpoBOAHUKOB C

bu6mmoreka [JOK
08.09.2023 @ https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe

TOKOM

JlaGopaTtopHnas padora «M3yuenue
MarHUTHOTO TIOJISl KATYIIIKH C
TOKOM

JleficTBMe MarHuTHOTO MOJISI Ha

MPOBOJHUK ¢ ToOKOM. Cuita Amrepa.

JlaGopaTtopHnas pabota
«HccnenoBanue AeUCTBUS
MIOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM

JlelicTBuE MarHUTHOTO IOJIS HA
JBYDKYILYIOCS 3apsKEHHYTO
yactuny. Cuna Jlopenna. Pabora
cuiibl JIopeHna

DNEKTpOMarHuTHAasE UHIYKIUS.
IToToK BEKTOpa MarHUTHOU
nHaykuuu. J/1C naaykuun. 3akoH
AIIEKTPOMAarHUTHOW MHIYKIUH
®dapanes

JlaGoparopHas paboTa
«HMccnenoBanue sSBIEHUS
AIIEKTPOMArHUTHOW MHAYKIIMH»

NHnyKTUBHOCTD. SIBIIEHUE
camounaykuuu. 3/C
CaMOMHAYKIUU. DHEPIrust
MarHUTHOTO TOJIsl KaTYLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHudeckue ycTpoiucTBa U ux
[IPUMEHEHHUE: ITIOCTOSIHHBIE

13.09.2023

15.09.2023

20.09.2023

22.09.2023

27.09.2023

29.09.2023

04.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7088

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cal50

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0a7088

MAarHuThbl, 3JICKTPOMAarHuThI,
OJICKTPOABUTIATCIIb, YCKOPUTCIIU
OJIEMCHTAPHBIX YaCTHUII,
WHIAYKIOHWMOHHAs I1€Yb

O6o06maromuit ypok «MarautHoe

10 noJie. DJIeKTPOMarHuTHas Bubmorexa LIOK
06.10.2023  https://m.edsoo.ru/ff0cab82
HHIYKIS
KontponbHas paboTa o Teme
11 «Mar?mmoe Hpone. bubamorexa IOK
11.10.2023  https://m.edsoo.ru/ffOcad58
DNEKTPOMAarHUTHAS] WHTYKITHS
CB0OOOTHBIC MEXaHHYUECKHE
KosieOanus. 'apMoHnYecKue
12 KOJICOaHMSI. ypI;BHeHI/Ie Bubmiorexa LIOK
. 13.10.2023  https://m.edsoo.ru/ffOcaf06
rapMOHUYECKHUX KoeOaHuM.
[IpeBpamienue 3uepruu
JlaGoparopHas paboTa
«HccnenoBanne 3aBUCUMOCTH
13 nepnoag MaJIbIX KoJjebaHuil rpy3a bubamorexa IOK
18.10.2023  https://m.edsoo.ru/ff0a7088
Ha HUTHU OT JIJTMHBI HUTH U MacChl
rpy3a»
KonebaTenbHbIN KOHTYD.
CB0OOOIHBIE EKTPOMArHUTHBIE
14 KoJIeOaHHS B UJICATbHOM bu6mmorexa [IOK
K0JIe0aTeIbHOM KOHTYpPE. AHAIOTHS 20.10.2023  https://m.edsoo.ru/ffOcbh820
MEXTy MEXaHUICCKUMU H
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU
®opmymna Tomcona. 3aKoH
15 COX];I))aZeHI/ISI SHEPTUH B UJICATHHOM Bubmiorexa LIOK
01.11.2023  https://m.edsoo.ru/ff0cb9c4

KOJIe0aTeTbHOM KOHTYPE
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[Ipencrasienue o 3aTyxaroImux
KosieOaHusAX. BoiHy X 1eHHbIE

16 MEXaHHYECKHE KOJICOaHMs. bubmmorexa LIOK
03.11.2023  https://m.edsoo.ru/ff0cbb86
Pe3onanc. BeinyxaeHHbIe
3JICKTPOMArHUTHBIC KOJICOaHUS
IIepeMeHHBIH TOK.
CuHyCOUIAIbHBIN IIePEMEHHBIN
17 TOK.}II\/IOLLIIIHOCTL nepefAeHHoro TOKA. bubmmorexa LIOK
. 08.11.2023  https://m.edsoo.ru/ff0chd34
AMITITUTYTHOE U IeHCTBYIOIIEEe
3HAYCHHME CHJIBI TOKA M HANIPSHKCHUS
Tpauncdopmarop. IIpon3BoacTso,
18 nfpez[ilapu HOTI;)e6§eHHe " bubmmorexa LIOK
. 10.11.2023  https://m.edsoo.ru/ff0a7088
3JICKTPUYECKON IHEPTUU
VYCTpoUCTBO U MPAKTHYECKOE
19 IPUMEHEHHUE AIEKTPUUYECKOIO bubnnorexa [HOK
3BOHKa, TeHepaTopa MepeMeHHOr0 15.11.2023  https://m.edsoo.ru/ffOcc324
TOKa, IMHUM dIEKTpoIepead
OKOJIOTUYECKUE PUCKU TTPU
MIPOM3BOCTBE JIEKTPOIHEPTHH.
20 KI;J'II)TypI’; HCHOHBS(;[BpaHPISIp bubnuorexa LIOK
. 17.11.2023  https://m.edsoo.ru/ff0a7088
AJIEKTPOIHEPTHH B TTOBCETHEBHOMN
KU3HU
MexaHu4YecKre BOJIHBI, YCIIOBUS
acnpocTtpanenus. [lepuos.
21 gKOPPOCTTI;ppaCHpOCTpaII){eH):Iﬂ u bubmmorexa LIOK
22.11.2023  https://m.edsoo.ru/ffOcca54
JMHA BoJIHBL. [lonepeyunsie u
MIPOJIOTBLHBIEC BOJHBI
99 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTh bubnuotexa [JOK
3Byka. Beicora Tona. TemOp 3Byka 24.11.2023  https://m.edsoo.ru/ffOcccOc
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3HeKTpOMaI‘HI/ITHbIe BOJIHBI, UX

bubmuorexa [JOK

23 cpofictsa i ckopocts. lkara 29.11.2023  https://m.edsoo.ru/ffOccfe0
3JICKTPOMArHUTHBIX BOJIH
ITpuHLMIIBI PAIUOCBA3Y U
24 TGIJ,IGBEI[GHI/II;. HPa3BI/ITI/Ie CpelCTB bubmorexa LIOK
06.12.2023  https://m.edsoo.ru/ff0a7088
cBs3u. Paguonokanus
o5 Kontponbnas padora «Konebanus bubmuorexa [JOK
Y BOJIHBD» 08.12.2023  https://m.edsoo.ru/ffOcc6f8
[IpssmMonMHEIHOE pacpocTpaHeHHe
26 CBETa B OJIHOPOJIHOM Cpejie. bu6mmoreka [IOK
ToueuHblii KICTOYHHK cBeTa. JIyd 13.12.2023  https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 OT;)a)KeHI/IH cera. [Toctpoenue bubmmorexa LIOK
. 15.12.2023  https://m.edsoo.ru/ff0cd4e0
HN300paKCHHUH B TUIOCKOM 3€pKaJie
[Ipenomnenue ceera. [lonHoe
28 BHYTpPEHHEE OTPa’KEHUE. bubnnorexka [JOK
[IpenenbHBIN Yo MOIHOTO 20.12.2023  https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPAKEHUS
29 JlabopaTtopHas pabota «3mepeHue bubnuoteka [JOK
MIOKa3aTess MPEJIOMIICHHS CTEKIIa» 22.12.2023  https://m.edsoo.ru/ff0cd67a
JIunzel. [Moctpoenue nzodpaxeHuit
30 B JIMH3E. d)opf/[yna TOHKOP'IpJII/IHSLI. Bubmorexa IOK
27.12.2023  https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaGopaTopHas pabota
31 «I/Icciez[oI;aHHeI:) CBOWCTB bubmorexa HOK
N 29.12.2023 | https://m.edsoo.ru/ff0a7088
M300paXKEHUI B TUH3AX)
32 Hucniepcust cBera. CIIOXKHBIN cOCTaB bubmmoreka [IOK
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6enoro ceera. Lger. JlaboparopHas 10.01.2024  https://m.edsoo.ru/ff0a7088
pabora «Habmonenne nucrnepcuu
CBETa»
33 WnTepdepenmus ceera. Judpakuus bubmumorexa [IOK
ceeta. {udpaknuonnas pemeéTrka 12.01.2024 = https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [JOK
[Monsipuzanus cBera 17.01.2024 | https://m.edsoo.ru/ffOcf02e
OnTuyeckue npudopsl U
35 yCTpOICTBa U }I/)CJ'IO;)I/ISI ux Bubmiorexa LIOK
19.01.2024  https://m.edsoo.ru/ff0a7088
0e30MacHOro0 MpUMEHEHUS
['paHUIIBI MPUMEHIUMOCTH
36 KJIACCUYECKOW MEXAHUKH. bubnuorexa [JOK
[TocTynaThl CrielUAaIbHON TEOPUH 24.01.2024 | https://m.edsoo.ru/ffOcf862
OTHOCUTEJILHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMeIJICHHE bubmorexa [JOK
26.01.2024  https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JITHHBI
DHeprus v UMIYJIbC
38 pensiTUBUCTCKON yacTulibl. CBS3b bubnnorexka [JOK
MacChl C SHEPTUCH U UMITYJIbCOM. 02.02.2024  https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTponbnas pabota «OnTuka.
39 OCHOI;LI cneulfaanoﬁ TEOPUH bubmorexa HOK
07.02.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITEHOCTH
40 ®otonsl. opmyia [Tnanka. bubnuorexa [IOK
OHeprust 1 uMITysbc GOTOHA 09.02.2024  https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCIIEIOBAHNE bubnuotexa [JOK
dororddexra. OnbiTer A. T 14.02.2024  https://m.edsoo.ru/ffOcffc4
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Cronerosa

3akonbl pororddexra. YpaBHeHUE

bubmuoreka [JOK

42 ditnureiitia s gotodbdexta. 16.02.2024  https://m.edso0.ru/ff0d015e
«KpacHnas rpanuna» porosrddexra
apneHue ceeta. OnbiTel I1. H.
43 ﬁe6eneBa. XHUMHUYECKOE NENCTBUE bubmorexa [JOK
21.02.2024  https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue ycTponucTBa u
44 MPaKTUYECKOE TPUMEHEHHUE: bu6mmoreka [IOK
dorosaemenT, HOTOAATUHK, 28.02.2024  https://m.edsoo.ru/ff0a7088
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenue 3agau mo reme bu6mmoreka [IOK
«D7eMEeHThI KBAHTOBOM ONTHKI) 01.03.2024  https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OTBITHI
46 Pesepdopna no paccesauro o- bubnuorexa [JOK
yactuil. [InanerapHas Mozesb 06.03.2024  https://m.edsoo.ru/ff0d091a
aToma
47 IToctynater bopa bubmorexa LIOK
13.03.2024  https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomieHue GOTOHOB
48 [IPU MEePEeX0/ie aTOMa C OJTHOTO bubmuorexa [JOK
YPOBHS SHEPTHHU Ha APYroi. Bumbl 15.03.2024  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBbie cBOlicTBa YacTHII.
Bonnsl ge bpoiins.
49 KOpHny([YHHI;HO-BOHHOBOﬁ bubmorexa IOK
20.03.2024  https://m.edsoo.ru/ff0d0ca8

AyaJIu3M. CroHTaHHOE U
BBIHYKACHHOC U3JIYUYCHUC
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50

OTKpbITHE PAIUOAKTUBHOCTH.
OmneiTel Pesepdopaa mo
OTIpEe/IeNIEHUIO COCTaBa
PaZlOaKTUBHOTO U3TYUYCHHUS

22.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoticTBa anbda-, 6era-, ramma-
u3JydeHus. Binusaue
PaAMOAKTUBHOCTHU Ha KUBBIE
OpraHU3MBbI

03.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7088

52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnajn. ['amma-uziaydyeHue

05.04.2024

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

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. A nepHblid
peakrop. [Ipo6iieMbl, TEPCIIEKTUBBI,
HKOJIOTUYECKUE ACTIEKTHI IEPHOM
SHEPIreTUKHU

10.04.2024

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

54

DJIeMEeHTapHbIE YaCTHUIIBI.
OTtkpseITHE TO3UTPOHA. MeTo b1
HAOJII0JIEHUS ¥ perUCTpaliu
aNeMeHTapHbIX yactull. Kpyribsii
cton «PyH1aMEHTaJIbHbIE
B3auMoaelicTeusa. EnMHCTBO
bu3nUecKoil KapTHHBI MUPa»

12.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro neda. Co3se3nus,
SIPKHE 3BE3/bI, TIIIAHETHI, UX
BuauMoe aBrkenne. CoHeuHas
cHucTeMa

17.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7088

56

Comnure. ComHeuHast aKTUBHOCTb.

bu6mmorexa [IOK
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Ucrounnk sueprun ConHua u 3831 19.04.2024  https://m.edsoo.ru/ff0a7088
3BE3/1bl, UX OCHOBHbBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU

57 IIOCJIEI0BATEIbHOCTH. BHyTpeHHEE bubmumoreka [IOK
ctpoenue 38E31. COBpeMEeHHBIE 24.04.2024  https://m.edsoo.ru/ff0a7088
IPEJICTaBICHUSI O IIPOUCXO0KICHUU
u 3Bosmonnu ConHIA U 3BE3]

Muneunsiii [Iyte — Hama
lNanmaxTuka. [Tonoxxenue n
58 newkenue Conana B [anakTuke. Bubmiorexa LIOK
N 26.04.2024  https://m.edsoo.ru/ff0a7088
lNanmakTuku. YEpHbIE ABIPHI B sIpax
rajlakTHUK
Bcenennas. Pasberanue ranakTuk.

59 Teopus bosnbiioro B3pbIBa. bubnnorexa [HOK
PenukroBoe uzinyucHue. 03.05.2024  https://m.edsoo.ru/ff0a7088
MeraranakTuka

60 Heperennbie npo0ieMsl bubnuoreka [IOK
aCTPOHOMUH 10.05.2024  https://m.edsoo.ru/ff0a7088

61 KonrtponbHas pabota «neMeHThI bubnuoreka [IOK
aCTPOHOMHH U aCTPOYUZUKI» 15.05.2024  https://m.edsoo.ru/ff0a7088
O6o06matomuii ypok. Pons dpuszuku
Y aCTPOHOMHUU B IKOHOMHUYECKOH,

62 TeXHéLOFquCKOﬁ COIMAJILHOU U Bubnuorexa LIOK

N ’ 17.05.2024  https://m.edsoo.ru/ff0a7088
ATUYECKOH cepax AeaTeTbHOCTH
4eJI0BeKa
O6o06matomuii ypok. Ponbs 1 mecto

63 (bU3UKHN U aCTPOHOMHH B bubnnoreka [JOK
COBPEMEHHOM HayYyHOH KapTHHE 22.05.2024  https://m.edsoo.ru/ff0a7088

MHpa



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088

Ob6o6maromuit ypok. Poib

64 (bU3UYECKON TEOPUU B 1 bubmuorexa [JOK
(bopMHpOBaHUH TIPEACTABICHUI O 24.05.2024  https://m.edsoo.ru/ff0a7088
buznyecKkoil kapTuHe MUpa
O6o6marmuii ypok. Mecto

W3UYECKOUN KapTUHBI MHpA B
65 g)6I_HCM paxy COI]:peMeHHBII))( 1 Bu6mnorexa LIOK
29.05.2024  https://m.edsoo.ru/ff0a7088
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

66 PesepBHblil ypok. MarautHoe nosie. 1 bubnnorexa [HOK
DJIeKTpOMAarHUTHAS WHIYKIIHS 31.05.2024  https://m.edsoo.ru/ff0a7088
PesepBHblil ypok. Ontuka. OCHOBBI

67 cneurl)/lanbﬂo)pilpTeopHH 1 bubmorexa [JOK

29.05.2024  https://m.edsoo.ru/ff0a7088
OTHOCUTEIIBHOCTH
Pesepnbnlii ypok. KBantosas
68 (1)1/13151(21. QJ?I]:MGHTLI aCTPOHOMHUU U 1 bubamorexa IOK
31.05.2024  https://m.edsoo.ru/ff0d1784
acTpou3uKH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLIECCA

OBSA3AT. Ousuka, 11 xnacc/ Msxumes I'.JI., Byxosues b.b., Hapyrun B.M. nox pexnakuueit IlappentoeBoit H.A., AkunonepHoe o01iecTBo

«H3maTenscTBO «HpOCBCH_ICHI/Ie»

CO6opnuk 3a1au o ¢usuke.10-11 kinacca
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METOANUYECKHUE MATEPUAJIBI U151 YYUTEJIA

Mertonudeckoe mocodue mo yueOHuky MsikuiieBa ,byxoBiieBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU HHTEPHET
bu6mmorexa [JOK

EJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYHEHUKA









